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ABSTRACT

This study presents the development of a multi-agent system for
generating articles on Thai herbal medicine. The system employs the CrewAl
framework and integrates real-time information retrieval with a vector database to
support article generation in modern wellness contexts by simulating a virtual expert
team that retrieves and synthesizes data. The system also incorporates a structured
knowledge mechanism through a Master Fact Sheet to ensure factual consistency
across multiple sources. System performance was evaluated using seven success
indicators categorized into two areas. The first area assessed cultural knowledge
accuracy, scientific evidence, and compliance with Thai FDA standards. The system
was tested on individual articles and scaled to process 95 articles. In the turmeric case
study, the system required an average processing time of 8 minutes per article and
achieved a collaboration strength score of 95% and an explanation clarity score of
92%, demonstrating system stability and scalability. This study highlights the potential

of Al to connect traditional knowledge with global standards.

Keywords: Thai Herbal Medicine, Multi-Agent Systems, Large Language Models, Agentic
Al, Wellness Applications
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ToyanatnayulnsuaznismanisalslussaulanuazUssmalne U 2551 - 2570

Sales of Herbal/Traditional Products in Thailand
Retail Value RSP - THB million - Current - 2008-2027
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F ~ast
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0 ‘
2008 2022 2027

E:‘ Passport © Euromonitor International 2023

VL8 a8 Euromonitor International, 2024

1w 1.2 wlduguilaauaznginssunatn §uilansialannin 70%
Fosnsonsiaiuvieiniuiiuiuaunasame Taeumsatnainayulnssssund guilae
¥1lny 47% mdeomnnasuluguuuueminasiaiosiy Tny 63% douiedesiutigg
quilnaluglsy 45% \Weinssudszmuemisainiivdwmadsesisnie 91nn1sdaoen
ayulnsveslng WNsIAN 2566) WU Tudiuves NewazaIuvesiy dyarinisdweenty
Uszinedi 11.70 E1uum (+4.18%) yadinsasesnluuszmadiiu 6.00 d1uum (+99.33%)
wazyaAnasoanlUsE Ay 1.55 d1uun (+7,650%) uarnisdsoanludiutasi
gUAzaNTANAINTY Yarn1saseanludasemennaide 3.03 a1uUm (+203%) 4aAn1s
deoanludauszimaunfianiu 1.65 a1uum (+211.32%) waryarnisdseanludeuseine

WNVRLA 1.32 aUUM (+13,1009%)
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yammsaseennamaylnsveslne fouunsinu U 2566

yaAmsdseannarnayulwsuadivng iweunnsieu U 2566
#1u1: http://tradereport. moc.go.th
#inA 1211 - Plants and Parts of Plants auum
Usana U 2565 U 2565 U 2566 IATIMIVUILA?
(u.0.-5.0.) (u.8.) (1.0, (%)
1. 3u 228.51 11.23 11.70 4.18
2. @y 83.62 3.01 6.00 99.33
3. dlguin 2.20 1.87
4. duie 11.96 0.02 1.55 7,650.00
5. ALIN 13.09 0.28 1.11 296.42
du9 149.59 4.43 4.94 11.51
suvisdy 488,97 1897 2717 43,22
#iNA 1302 - Vegetable Saps and Extracts fuum
Uszna U 2565 U 2565 U 2566 ANTINTVUWAL
(u.p.-5.0.) (a.n.) (u.n.) (%)
1. dloun 152.95 9.99 8.65 a1
2. nady 31,50 1.00 3.03 203.00
3. anigouim 44.06 5.54 2.76 50.18
4. Unianu 7.09 0.53 1.65 211.32
5. IMYALA 6.19 0.01 1.32 13,100.00
duq 238.48 16.58 5.26 68.27
saussaY 480.27 3365 2267 -32.63

yesve. 108 nIudLEsINTATENINasEING, 2566
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Ao dvoualunisideey finsiamunssuugdisadisunaaiy
ayulnsinelaeldmalulag Ygaruseavg Wun nsldlumaniwiauialag (LLW)
Usgnausig Genimi 2.0 Flash, GPT-4.1, Claude-3.7 Uag LLama-3 $3ufiuisandsn CrewAl
LazgutoyaIniaed (Vector Database) il oafnd oy aayulnsiildananiuise uay
antunsne Aflenaduanasnldlunsaiauna

1.3.3 fusziiuuaznguinegnsitlivagey

MsTamIsugaUnAINi ldanies esdio wazinisnaasulag LLM

VU Va v

$UgIde Tneuseliuunanuiilaanasestieidanuwanzauluaulatng iudaia 7
Au Usenoundy unaAdudenadeenuimusssulneg (Cultural Authenticity) ndngiu
AN1AIEnT5095U (Scientific Validity) Yasnsden1y oe./nguune (Safety & Compliance)

wisngAvlasialadealual (Modemn Wellness Fit) imaraii lvdaiau Tussla (Explanation
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(Bangkok Bank SME, 2564) iiauatoyaiisadiulonianisgsialumsuussuayulnslne
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ayulnslneifusslovideguamuazaruau iWemasouaqunisldayulnsluguuuusng
U wnsasudmiunywduasdnt sufsiedliiuneusyve viefegiadu Ui
ayulwstuiwesngldiumeluladnisadnansddey wu wedaiu (Curcumin) uazueouls
snswllad (Andrographolide) snanidundnsamiiiogunwdlsumsg

'
a Ya v

ety n1s7gafeldiFousiiunvesanulng nasviundnuagialdguniy
safenslafianumeneslunsfumasmanayiannasmaaiiesesenlugnisuyssy
ayulng ibivleaieseld asaasugialiiununsnsing
2.2.3 msfumassnaadluayulng

auulwsnduiivifiosdusznoumandausssund Feoradignimandy
I manesULUL WU grasiugadn frunnsdniau dusyyadase vieanszdutiinialy
Han Msfnwassnamaulng (pharmacological properties) FafniAnanansusznounng
willufiy Fadunumdrdglunisdszgndldnianisunmd e1mn9ia3y waziai osdens
Tnoamgluuiunues “emnadue” dsldsuauaulafutuisluuaiasana Tnonns
Aumassnaaluayulnsazanainunasdoyaiiaauindoiionnmeaniisanide andu
anufnw wazanenansaAdefiansnsaduduld Tnensduaiiassnaaesayulnsluns
Fnsanunsasuseentiilu 3 sedu laun

= o

(1) Mmsfnwanduiingidya AnwaindFuen dudslusa Juiinves

A

ey Tadansdunvaiv It ugldayulngase

Ref. code: 25686724032542BWC
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(2) nsfnwmeangnuall (Phytochemistry) wanansanAgyniaadludie
\iensndeuinflarseengnilathe 1wy curcumin Tuwiudy wse andrographolide Tudl
neaelas

(3) M3ANIMILAEFING1 (Pharmacology) LHu HANTNAGDUNNG VD
ansarmayulnslunasannaes (in vitro) violudmineaes (in vivo) Wilaguanisa3singn Liu
grisanaudulalin grssdeuuaiise

(4) msfnwananuideiiieades

-dayaayulnsainnsunisunndunulneuaznisunng niwden
(Department of Thai Traditional Medicine) N3gNINANTITULEY ﬁi’mﬁmaﬁiwqmagulwa
100 tansonansUsznaud1Any

- Foyaayulnsinganssuuguteyaayulnsanlasainisiaungudeya
ayulnsiionsldusylovimaniosdesuazndndsiayulnsdmivldniousn a1nam
SuevesdunnuiauInemansuaznaluladunianid (@me.) $IUAU N5ENITINIg
gAuANYY Ineaans ITeuaruinnssy uninedeuiing drnauaugNIINNITEIMNSLAY
B1 N3ENTNASITUFY waznsuInermansmsunmd Wussuugiudeyafiduiudiede

anulnsnaens

AR 2.2

gudayaaslnsvasdrinauiuuInemaniuasinaluladuiend (Fane.)

C 5 nitps//demol.nbtorth » ? e = - O

|
p m_ niwuvua-HANNEUA ¥ dacdosy A'A
, (j

nane

A Waonua:Gowandretnnidhuoyyadas: gnEthunisdmau gnidud aon1saddoduooRonto avriufruonnmsthawioouaoucn MuidoswuHiofsy:

SabuunliudiumsiunwarniDundafinriinovdhonsaiiamsigmeuon

mesyg. log driinauiaunineimansuazimaluladuvanii, 2021

Ref. code: 25686724032542BWC
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Toyaayulwsiun 50 vida uvaduayulwsirguausy Amdn Aane vaeun/Sulltn

uasduT

< X 8]

https//demol.nbtorth/herb_search/

Gaciais AlA

Aurayulwsld Ad

NOHLNBUA:HANINUA ¥

HUKAN / ayulwstiosua

Husamsthlulg
dumu (23) v

AoHih (24) v

fdme (45) v
goolhn/3uiun (26) v
suamv

nasethn

sy

-#

nIAZd

douvpoWsily
Tuiszyauntd (2)
fo ()
uriu ()
oan (5)
fodu (1)
1dowa (2)
1dald (2)

[UET]

nado

nguaisoonansd

mesvg. log drdinauiauningimansuazimaluladuiani, 2021

.ﬂ’]‘W‘ﬁ 24

avAUssnovtayaayulns “nszudy” (509 NIiNILUgn ANyl NNGYAIANT FITNAN

waza AL 1AgY)

Aurnayulws  noHUeLa:HANINEU ¥ Gadats) AlA

Aurayulwsld fid ..

[ARHIOE Jayawugiu msAnuINQasY msUuls nswgaumolnina

2
uvo

AUYDOWURIY

msns=eaMonimans/
uHavAL

anutu:mowanumaas
msiwiugn
asswaruua:msidayulwswu <

Jwaunilyaninedunsoo e
&ow

astadilbuavAus:nou

a1soannns KSo ansdAty

asy

mesvg. \og drtinauiaunineimansuazimaluladuiani, 2021

Ref. code: 25686724032542BWC
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- SEUUFIUTBYA PHARM 331U giudeyadunsisenseninsayulnsiuen
wiutlagiu uavgudeyannuvaendevesayulnsidnisvunsideueuaulusia angud

Toyaanulng Anndseans unninenduuing

AR 2.5

YUUFINTOYa PHARM gudtoyaayulng aasinavmans uniine1aeuing

@ % medplant.mahidol.ac.thfindex.asp Br L Q

Vimsoun  swufoysr mw-aou g amilan- deadue

R o |
NTLLYS © PHarM Database
£
5
< viuvunadou CPE online
(n1w1A) &
e @ snmmndouinayis

dndosayulns MPIC Multimedia 2 ou-noulymayulus

p——Y

' QHATER

nawnfumsigusslosidonsinyr  Guauda

anéfnunmemaonaudniuuoains  qemmlutostan
alkaloids snluwendERUIsU_dwme i K3 eonun

K érwummnonun

yeLve. 108 AMBLAFYAANT WIneduuing, 2025

- szuugutayaayulng ausndueans univetdededin

- szuugudeyaiiedelne auzndumans uinenduguaesiil

- AFIAINS NIUN1TWINS urulnekazAITUNNENILERN NTENTI
A151504A%

- srudeyadmsulduszneunsvinienansiitenisnanidnansgunm 910
auAuIneeansuazinalulaBnneIILUsEInAlNY (FOSTAT)

- DrugBank 1 ug1udeyanismsunmdsaus essaferfvedarilag
U Ingdegaluasni (University of Alberta) lngiiuldeuunadsdoyaniadansaume-
man3 (bioinformatics) wagiAfiansaumamans (cheminformatics) 1oslossoazidonves

U a [

Mien Wulayamaall ndyingwazindunssy Jagiuiiveyauinnit 4,800 Teya
- ndTEATAE AU NEMsTIn nvesayulnslve (PubMed) 1Du
wIasilaAumgudeyadivilsdausonldtoyading udeya MEDLINE Fausenaunigumas

97989 UNARED LazuNANUALANIINEIMmMansuazdivmans uils 27 ganau 2553 §

Ref. code: 25686724032542BWC
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FIuToyauNa81983NNIT 20 A1uwnadeds dudeunasluiic a.a. 1966 lgmudayanioy
undngandt 11.5 & wagndenunanusiususuulifnAlddnendt 3.1 duuneay

(5) n1ssrusudeyaayulnsainiivled vy n1ssIusINUNAIIY
03dmnY uimnesy indaumedlyan wu mnantuitouasinuiuiigs (esdnisumm)

2.2.4 M3uUsguayulng

nsudssUanulng (Herbal Processing) ilumafiauagnszuiunisildly
mamsuingavasulnslieylusuuuuimnzaudenisinluldlundadasiniee vie
wanausiieatostugunin (World Health Organization. , 2003) Tnganasaidstunounis
&9 mnusks u e uazussy el inguszasdiiiensnmuanvesansesngnsmisanim uaz
wioliiulalununmuazanuUasnsevesuandase msifiunszuiunisivasuulasguing
vidpansusznevvesayulng ansuluUsIsunAlinaneidundndusiianunsaifiunu 19
o1 iFedwieldaraanuindeiu Tnefigessmnediie Saengnsifuine wiuya way

[y

Ysulimngauiunisuslaanieldeu lnensuusguenveglugiiuy msviliums n1suans

[

nsainasdfy nisnanlundnduridniagy wu wadga 81 Wiy ay wsesd1ens lny

o

a

Fumausing AAgtesiunsulssUayulng Ussnoude nmsnmeseulazdausningfu
asulwaidiolsldann il mangay (nspection and sorting) nsuts3ukdpedy (Primary
processing) U N15819 N1565A N15UA wazn ST lTWES WewSeudmSuiunsesiving
naviliingAvayulnsuiaietostunmadevanmuasnisuudou (Orying) nszuaunis
LawmﬁmLﬁu‘ﬁ'aﬁLﬁué’m%’uagulwsmwﬁm (Specific processing) miLLUSEU%Uﬂm\‘i LU

U ¥ L2

nsanaasddnyieueanased U vdedvharaisdy ﬂ’]iLLﬂigU%ugﬂ Ae NsdEsann
v3onsanulnsluiaundundniuel Wy uaugaayulng waniensu 13 eaduayulns
NYER LAY INSLETY

yeenfeg9gUnuuNMIuUsTUaulnslneienisinwlsn madenlvsl
nesdAEiAaiy vesgususuaiiesss sunedil Siayisug dnaueidessnives
yugwiuadiosseiildiesdanuidafui sadvagulnsinonimuiwesuusgldy
wdnfuaiiion1sinwlsa Tneduduanmsldaulnsluein neufinisunmdunuiiogtuay
Whandunum gusunne deathayulnslnaduunldussimeinisvisednweinisdulae
guruiuadlesssldiuuarnunsesdaruiifdvayulnslneangitiyywiosiu il
Snwnavdsoliniuaugulvi lagldayulnsineuudssudundnsiumaneg wu eragulng
Unifunensyivie uasndndniquaguaimdun Weuyadwazadiesldlifuguay

Tassnstilasunmsativauuainmiieausingg siuds nae. ieduasunisldayulnsingluns

Ref. code: 25686724032542BWC
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Auaguamuaraiednlviiuyusy nsanlunuvedamiaguvuliideusnasaneld
Tdvau®n widsdaasunisidnsneinsluvissdueg1ededu waziduduwuuluniswaun

eIty viosdu
2.3 mslylumaniervunnligy (Large Language Model)

Tumswamneludiiietiglunsaisumeuaulng szdosdinslduuudians
mM3BounwsssunAiiensseudteyanidusuamm denm ms¥ideya nisidilaey
#o3n591nMslEAEs (Prompt) ileaddoanulmiitilaine ansadhfsieuasiFeus
16 e AzAein1sAnwIwuUInasataya (Large Language Models) Wi efi ez 4l

WALNZAUAUNISINGY

2.3.1 LLUUﬁ'laa\m'l‘ls}’]"Uu'meyj (Large Language Models)

WUUTIRRINIB1IUALgY (Large Language Models %139 LLM) finaza3ng
Juanlasaadne Transformer fild¥unsiindusetoyasiuausmaa @ainagldunand
vietermuiiiunurunndumedideansisae) Tas LLM wandlfidununuiiuuusiaesd
14TAs9918U52a1MUUUEIRY (Recurrent Neural Networks) € 4 aunti 15 uias unuii
WUV IERRAIU LU LUUTIRDIAILUU N-gram unneunti W Tueaenaruiei
"Audnafu.." mdalueiadu "wl" vie "iew' lnsandnuazisiuvesuuuiaesuelvg Ae
aruannsalunmsiasiatilieeiiuieguanizaizasneu (Zero-shot learmning) was
NTEUIUNTTLUUTA0SLAFUYAFIDE1981EA (Few-shot) 1l pUTzIaNAN ST TUYR L
VAINMANEU LU NSiUa N13asU MTeulAn M3aune wagaunsauiuusa (fine-tune)
Tsngaufulauianzyng danulnl waraenadosiuuiun Tag LLM agiidedidnluFes
n1sUTuunaunuimangdul IWusazselusrezed wavenaasadeyadanain
(hallucination) ins1zn1seandneulaglilédedoyanis dafu Sudinmstaumeda Wy
Retrieval-Augmented Generation (RAG) Lt 819 luimag 198 9ay aannunasii 1 odolel
anAIAaNaTn uagliuAuuLdedevesszuy ananswd 2.2 Iduansteyauvudians
mwalvgfignitanndudieldemilugatiagtiu Ussnoudhs GPT-3 , GPT-d, BERT, PaLM,

LLaMA, BLOOM, Claude, Gemini, Mixtral 8x7B Wz DeepSeek V3

Ref. code: 25686724032542BWC



A15197 2.2

598N TUVUTIA09N 119U 18

17

DeepMind

yoluna | ffaiun Ui I1U7Y VUIYAtayaEn Tuaygn NUBLNA)
Wada | wisdimes (Tokens)
GPT-3 OpenAl 2020 | 175 Wudu 499 WU Proprietary ﬁugmmaq ChatGPT 5995UN5i38U3WUL few-shot
ey zero-shot
GPT-4 OpenAl 2023 | LiiUawme Lo Proprietary U590 GPT-3 TseAvEnmgsiu
BERT Google 2018 | 110 du 3.3 WUATUAT Apache 2.0 T msusu NLP @i nmsauundenanu ldldluea
(Base) AM5UNITATNNEN
PaLM Google 2022 | 540 WudAu luiUnume Proprietary Tuwavualngjves Google seadunuiitudou
LLaMA Meta Al 2023 | 7-65 Wua1u | 1.4 auau Non-commercial Walnldaudmiuinide dvargauin
BLOOM BigScience | 2022 | 176 wuau 1.6 ws1lua Responsible Al Tumanananie Walnluwuy open-source
/Hugging
Face
Claude Anthropic | 2023 | laiUauwe luiUnume Proprietary mq'aLﬁuﬁmmﬂaamﬁaLLazmmmmsm’Lumiaumm
Gemini Google 2023 | LiiUawe Lo Proprietary Lnadanlnunsessutayavaieussnm

Ref. code: 25686724032542BWC
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A15197 2.2

598N 1SUVYTIA0NN 191U g (79)

volwna | EWeiun Ui I1U7Y VUIYAtayaEn Tuaygn NUBLNA)
Wada | wisdimes (Tokens)
Mixtral Mistral Al | 2024 | 46.7 wudu | ldiUniwe Apache 2.0 LAAWUY mixture-of-experts 1Uszansnmadly
8x7B NI
DeepSeek | DeepSeek | 2025 | 671 Wudu 14.8 a1udU DeepSeek License | luwnavuialug An1ssesiuraisnie
V3

V84979, 1ng Wikipedia contributors, 2025

(1) W133mas (Parameters) IwrumNdwesiulumaiinasdonnuaiunsalumsiseusuasUszaianateyandudou

(2) vuayavayailn (Tokens) Suulmaunldlunisinluina Bann leaddlanuiivainans

(3) Tuaysyrn Muruamslidanukazniswandieluna uvaluealalildnuwuulomugesa (open-source) YagNu1linaiinsIinanslunis

a

s wile seranane Tnevesaaansmuuadoulunistgauld (proprietary)

LUUIIABIN W1 UIALNeY (Large Language Models: LLM) L1 ChatGPT gneasnwuuiiviieyituig Token dald Fwildaiunsaneumiaiy
1§ faugddnisdeansvanesau (multi-turn communication) wieuiunisidaiausuus (feedback loops) AeieUsuUTImaanSlA wifdndenis

msteudeyauuuisualngd Faldareutiann nisldielaus (Agents) Whuntieieu LLM lngnisiiiuanuanansalunisldney nmssudaiausuus

warnsldimsesdiowEsy yiliainsaviteusng ¢ loegrsfiusednsnmunndeu

Ref. code: 25686724032542BWC
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2.4 MsAUAUVRYALATETINAIMBY (Retrieval-Augmented Generation (RAG))

Wumalulad i vaelun1sduduteya (Retrieval waznisadseiney
(generation) #sanansoduAudeyaanunasanuiuvusvalnivieangutoyaianis
(Non-Parametric Knowledge) w3 an1sduduainai1ug i isey luluinaainnisinaou
(Parametric Knowledge) lagdofAe ammﬁa%’wﬁagaﬁﬁmwmm (Hallucination) @198
nvaeuNIvesteyald fmnuindefievesdeya uazairsrneusenuiliogauiug

Yaa

Ingldinaila Prompt Engineering N1418U5uUTsAMAIMAISABUYDY LLM lagleds 1 in-

context learning (one-shot, few-shot), chain-of-thought (CoT), wag ReAct WaTUIN15AM
LAYNISASNAANSVDILULAA
NN 2.6
wannsasteyauarasnmmeulneluvuiiaelumnavuinlng
Search Relevant Knowledge

L2

Sources

Information

Relevant
Information

2 ) Query

2
%

Prompt £ for
1 + = S l E & wer o Enhanced
Query Context
-
Generated
Text 5
Response
Prompt
2 -
4 ) Query i
5 >
Enhanced
Context Large Language Model EndPoint

Y4979, a8 Amazon Web Services, 2025

i 2.6 lesurenisviauleaisuangldssymdnldlunisrumdoya
(Prompt) kagyinn1sAumdeya (Query) 3nunasdaya (Knowledge Source) waviilalasu

% a

Jayaiiuiazawainazdnisaiuuiunvestoya (Enhanced Context) idslluna Liialv

Ref. code: 25686724032542BWC
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Tuwadladanuvielandldaniu uavaiunsanauldusiugu (Generate Text Response)
Tnedunaulunseieutoyaiiervhanuiu RAG aduanmssuadoyanngiudoyasan

INNTLUIUNSATENTRYAENAT 8193¢aglugUluU PDF ¥303UN W Adas
wandudonunou ndamindu %L’%'miaasﬁayjalﬂudauﬂ (Data Chunking) Ll o sl
LLM (fleaan LLM liesilidsdoyadnluluyiuamnn 33 LLM azimundodidalunisds
Yoy (Limit Token) nifu azBuulastayafidudluguuuudonnulmduday (Vector
Embedding) Fsaziivansyasiay (Dimension) Biinrmduiusvosyniiauiisnn Aazuans
femnuduiusveadoyaiiunn Weldyaduavesnin Aazgnifiulilugudoyasiay (Vector
Database) Ingdavindudvi (ndex) ndufvslidaifmadnsndunn lnsmafiudoyans
wuseanilu 2 dwu fe %’agaﬁlﬂuéfuam (Embedding) uazdaa11u (Text Chunking) @13
Aundaya (Query) azuwladayaiduyadaian (Embedding) Ineld Embedding Model
Wertudunounisindoudeya wdrdudnlu wazaglddonaau (Text Chunking) aanu
TngnsmauAiny agiinsuszneudoya (Text Chunk) fu Prompt teli LLM maudiay

auilevndily (lladeyanldlunig Train LLM) wislildrnaunse

AR 2.7

nsrvIunIsiesgaenarsinaUldeulunisasie RAG 989 weaviate

Documents Chunks

==
B—:F
o Retrival
Query O/%O Embedding model

Vector Database

o Augmented
Prompt template
o Generation
-~

V84979, a8 Cardenas & Monigatti, 2024

Ref. code: 25686724032542BWC



21

2.5 nseanuuutelatalaun (Al Agent)

nsvhuvedelauiniontsaduemuenluaneneu azidugailideya
wudiaesnwmualngnduiatuedeutoyailiaaatuiu fsuuuunisvhauded

(1) T¥nguuv if-then (Heuristic-Based Responses) fia ¥ina1usaengfininuali
dramiin 1wy Sildfuin “afiufuiiasnguerlsthe” way neundudedneuiiiuualy
muiifvun Tngliannsadanstumauiidudou vieteyailiuueuls

(2) "L UUALT (Canned Responses) Ao n1siidnaugnidouliarmiiy
vaulagnsiadurdifay (keywords) liaunsadilaunaunundsdn veulsdeumnou
Tivmngfuusunla

(3) dsiolvfunywd (Human Handoff) Welslanunsaneuls Assuuziiligldnedu
au maudladymdudoussfosfisauae

nsiaufidesannlaaanisvwieive) (LLM) Snsdfinanuaisnsalunng
THin3esile fanunsanaunumsvhaulduanetunoumuunuinuazuiing (Role and Task)
yeluaninuindoufianmisasduiuniseld (terative Execution Environment) vl
annsadaduladmainazuiuiilfouseiiesnudoyadoundu (feedback) deazdaq
HauaIAUsENaUvANY 9 diuvesszuudimgiuliaiunsadndulaniefiies wazussg
Wvnned ivuald Wrdunszurumsdududeyaidnaumung (semantic retrieval)
NITUIINITAINGTT AB N1Ta519 Agentic RAG azteluszuulinnuaiunsalunisuentae
asfafidudeu andunisdumessdudou warldindeaflera q wWowddgymniegiad

Ysgansnn

Ref. code: 25686724032542BWC
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awil 2.8
tolatotaus (Al Agent) Usenaurag LLM (Task, Role), Memory, Planning tag Tools

Yoy weaviate

Task Role
Memory Agent Tools Collection

Short-term E‘ % Vector search engine g%i

Long-term Calculator

{il

Web search

Planning

Reflection

M cmai

o
Self-critics q:—' Slack

T

Y84975). a8 Cardenas & Monigatti, 2024

2.5.1 STUULBLAUALUUNAIEA (Multi-Agent System)

szuuiivsznoudeoauiateds Sausasiannsansevildegdase
fruannsalunsdoasuariudetuieussqimneswiutedmneanzvousiay
s Tnateaudmanidanansaduldivenduas ensaund onaunauiiu Tnglassadng
szuu wuseandu 5 lugandn (Li et al, 2024) Usznausae (1) Profile Ao a519finuneg
lOLUA WU T yadn 81w Lmne (2) Perception fie Mssuianwiinden 583U multi-
modal 19U YaAnugUnIn e dyayia fiveegnadu n1slY Visual Language Models (VLM)
\u BLIP, BLIP-2, CLIP, GPT-4V n3an1sldnszuiunisiinsiiataya (Encoder) 19 VQ-VAE,
Spectrogram (AST), AudioGPT, SpeechGPT (3) Self-Action Ao nsdnaulawaznisnseyin 4
M3IEYANT ANE N5auHY wazmsdndulaindeyafizug (@) Mutual Interaction fe
158 eanssEnInelaud THnauiuLeLaudd uiun1saunun waz (5) Evolution Aa N1
USusuazayiiounuasiionmuinues (self-reflection) voensiog1eszuvaunsadionus
wdnmilaf (master agent) MvhmthituszanumsduAutoyan lelauddesvanefiiianm
Fenwaaniedu (fiun: Cardenas & Monigatti, 2024) 1y wiaudniseadesvglunis

Aufudeyanurasloyanisluvetesdnsmiunssudns Sneudnilaonaderyglunis

Ref. code: 25686724032542BWC
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AetayaanUnTaiudivenn Wy Bla v3eum uar Bnioludnileafisinalunisau

U o

14 ¥ 1

ﬂ‘usll@llaﬂﬁﬁ’]imzﬂ’]ﬂﬂ’ﬁﬂu%WN’WL%‘U

Y

b

AN 2.9
dadiolotataus (Al Agent) Usenous 18totaus 8ogya1e8 1910A 18T 819 1YL NI Y4

weaviate
Multi Agent RAG System Tools
Retrieval Agent A
Vector search engine A Collection A
2 S —
- —_—
Vector search engine B % Collection B
Retrieval Agent Retrieval Agent B
a0 9
Query Py % oo % Web search

Retrieval Agent C

LLM

L]
q.-' Slack
.

M cmai

V184975, a8 Cardenas & Monigatti, 2024

f1eg19n15lguiafelorelaud Wy ssuuladaind tohun1susSung

v %4

Wun1ese vudandeduen guilunisiesieriiunuunseaty n1susediuanudeamane

Y

YULDIUNY IS puTdIuyanannaneiuls 1y JYeaauluunaIsunuIn sEUUYe

9 9

1Y

3099815A N15IANISIVANUI K38 NITIELBLIUATANEFHITINAUAS 1L DN LU UNAIY
Aavy wae 39 T189AATERkUUTINie Tunsyinauvesiadeluandamuauimely

waneUsenns (Li et al,, 2024) Ag

]
al

(1) nMsasaveyaianain (Hallucination) A 81N15MABUVBITBYE
Aavann #esld RAG Lilensiaaeuioyanimais (Fact-check)

(2) AuA1 (Memory) Aip AB4N1IAILTILUU long-term LﬁaLLﬁlm%’aga

(3) AU oAA LAZAIINLV 1L 83 (Bias & Fairmess) @B A OINITUWA
mmé’mﬂ’uéﬁamﬁau%ﬁﬁaﬁwﬁ’aw’%aﬁmwwma L9349 9 udnAetulnedaudey (Spurious
correlation) Lar L AANENEIUAIFIAEUIINUSUNTILALLTE (Shortcut learning)

(4) M3vened (Scaling) Ineldrumnuluszuunifiuwnu (Agent) 1nTu

Ref. code: 25686724032542BWC
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(5) NN5219LAT9519 (Coordination) VBIALNY BE19TUTLEANS AN

(6) NM3UsEliuAuNIM (Evaluation) Aa syuudaluifininsgiunans
2.6 MINAUTLIVIYNALNUITAIEY CrewAl

NN580NLUUANSAY (Tasks) WiRlun1saueu@eIwey faunsafnuadds
(Prompt) lun1sAumdeya NsMmualivinauaIuunuIm Aun1sia lngauisanivun
Jewmdaldi fisamnaesiarndevgdosiifendodugulati ielinovaussde
nsfudoyaiiedn fenndeyaiiiulilussuugiudeyaidaanines (Vector Database)
wazannsRummadulesiiu Seenunsatmunnsiaani iee CrewAl

CrewAl 1w suds nuuulainugesaluniwiluseou (CrewAl, 2024) dsu
IAN15N1SVINNUTINAUTERBRuAluULUUNISIEUUNUIM (role-playing) wawsassunisly
nusmfulman (LLM) saddinaiivhauluaios (ocal models) Tng

(1) CrewAl Crews aanuuut i afinyszansnmduanududassuazai
aanalunsiausintu hieliaunsaadefivfiviazienudiunumane wieadenny
waztmmneanigla

(2) CrewAl Flows 5895Un15a2uANulusEAvazid snuuuduIAd oune
winn 98] (event-driven control) vhlsfanusaidenldsu LLM Wesnafafiodanismsia
IFognausiugn wardiseasunsvinausiudu Crews 18laensa uae CrewAl fie 3osdlofiiy
AuARaINETIA 930595 uazmsdndulauuunyud iunsldielaudvatefiiiiay
Sudusgaivgna waziluszuuusn ¢ flanunsanauszuUAnEIEN (System to Thinking)
Tuilygusedug Ideguiiuszdnsaiw (Venkadesh, Divya, & Kumar, 2024) (3uf aye

25U1899AUTENBUVRINSYINUlUaN YA NaNe N7 (CrewAl Crew) MIUATWA 2.10

Ref. code: 25686724032542BWC
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AW 2.10

9AUsENOUYDINISYINIUIY CrewAl Crew

Crew
more agency

Final Outcome

mesvg). \ag CrewAl, 2024

A 2.10 ldesurefet uneunisvieud dn1sheuvesietausily
varnvatenind Ine (1) fu Crew vudiidassidouuazuimsnisaniivaulaesiy )
Aunu (Agents) vaulunisfaaniznisvoinaazdd (3) NszUaUNIT (Process) 11811n1s
vhansaufuduluegnasuiu uay (4) Msiasg q (Task) szgnaniumsauaiaiiievssa
Whvane siely f3389zveesuneeaziBenluniavesdusenau medueuavamaudiiay

299 CrewAl Crew 1a99197199 2.3

Ref. code: 25686724032542BWC
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29AUsENaUYEY CrewAl Crew
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Assignments)

29AUszNaY AB5UY AMENUALAY
(Component) (Description) (Key Features)
Crew BIANTITAUFIGA - dAN5NNLeLUA
- ANy
- $UT9IANNNTILLD
- ASNOUNAANS
Al Agents aundniiuiifinnnu - funumang (W 1n3dy
Feaanen Uniew)
deSesdlefitnualy
- @SN UNINENULe
- pndulalag1eonlui@
Process spuudnnistunounts | - fvuaguunsieus iy
971U (Workflow - AIUANNNTUB UMY
Management) - dansnslaneu
- SUTRINTAL U URE 1S
Useansnm
Tasks NuuAazy - fidhmneidaay
(Individual ~Hedesdiomniznig

- Weaslgangnszuiumsitlugniy

- asanadnsnunlulglaasa

mesvg). 1ng CrewAl, 2024

ANENNN5ATUNSARUARILY 91U WAEATEUIUNSIADENasLB YR d1u15aT

eivualiolaudlainnuney vsevhaundeuiuld anunsouanifeudeyaseninuoiaud

Fule @10150A9ALAYATIVADUTUNDUNITYINIY (Task Orchestration) WialAlANaANSHT

mdvang 39 CrewAl 9gdinszuIun1sNYIRas 19N 59NUNlAsEs19daau AuANns

adunulunrazaunsuliegsaziden Yelinisyinnisnasng ¢ laegreiniieiie Uasnase

wazfiuseansnin wiensessunsvinundReuladudau (Conditional Logic) #3an15viau

g1 (loops) Wazdnnisaaugiuasuuyaslaiuundug

Ref. code: 25686724032542BWC
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A 2.11

9AUTENOUYDINISYIINTIUIY CrewAl Flow

Flows
finer precision

@l N

Code

P
-
v

Crew

esvs). 108 CrewAl, 2024

NAMNA 2.11 19 oSu18TuUndUNI5YINIUYDY Flows N1SYINIUUD9LLIURA
i lneddrunsinuegdilaseaiie (Crew) ddnsedunisaiiunsveadsnlvad
(Event) @519USUNUBINSAMANUASAINEAT (State) kagtiANgNINNISYINUSRLUIRvB9

Asnnad (Crew Support) Tngsvazidunvesunazesrusenaulaedurglilunsed 2.4

15199 2.4

29AUsENaUYaY CrewAl Flow

29AUszNaY AB5UY AMENUALAY
(Component) (Description) (Key Features)
Crew N1INBIRUNTEUIUNTT | - IANISLEUNIAITIT9TY
MeweallasEie | - Sanisnsiasuannuy
- AFUANAIRUYDINITNT
- Sulsziunsvhauiidedold

Ref. code: 25686724032542BWC
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A1519% 2.4

29AUsENaUYaY CrewAl Flow (§18)

aeAUsENaUY GYGRITYE AENURALAY
(Component) (Description) (Key Features)
Events FansgRuMsAIuNg | - BUNTTUIUNITANE
Ypaasnlnald - spssunsnevauaaluulauIiin

- Saﬂ%lUﬂ’]iLLEJﬂﬁWﬂﬂJL?@uvL“U

- USUMINUEDIUNNTAILUY

Sealnd
States USunvesnsauiiua - | - iudeyanisaniinve
Asnlnal - seafuMIAtRgYRITRYA

(Persistence)

- sessumsvhausela
(Resumability)

- FUUsEiuANUYNABIVRINTT

ALHUY

Crew Support FuAnEnMnISTeY | - wnsndaunu (Agent) Weduwu
dnluiRveadsningl @uisnInainilassade

- YSuaunaseninassuudnludany
ANRAN

- sps5unssnaulasuuususale

(Adaptive Decision-Making)

mesvg. 1ng CrewAl, 2024

afen1sInanInsieululsaneiuia (Yao & Yu, 2025) luidessiu Tamilou
N1591191U989 CrewAl fiagUsznounie (1) Patient Agent Av auldAdlsaunnsa1siu (2)
Doctor Agent A Qﬂsmﬁummwamuﬁ (3) Therapist Agent A® E:J\T@LLaﬂuW (4) Teamwork
Agent Ao HTAAAULY 119UKY LarasUNaN1TINUVBUBIAUA Ua (5) Research Agent AB

Has19uddelulsaneiuia lnenisvaufazueniuniuaiiuatna (Task-focused

collaboration) mww’?iwmy (Expert-guided decision) in15iAuna (Iterative refinement)

Ref. code: 25686724032542BWC



29

TngaIuNue199zdn190040 89 (Debate-based) Warn1587UUNUIN (Role-based
coordination)

CrewAl 1996 A9 @1U15090NLUULDLIUAAILUNUIN (Role-based agent
design) LBURUIBITUTTIINLBLAUADE198ALULH (Autonomous inter-agent delegation)
JansansiafiBangu (Flexible task management) Mssifiunsiiduindousnensyuiums
(Process-driven execution) ses§unsreusiuiuidunalomureiauaslumaiilavans
WU OpenAl Tng3d89zvaensiig19n15VUYeadsNINaIAI8E19N1SWEUUNALY AN

#2.12

AR 2.12

N1500NLUULITNINA T TEUUNAIIUAN I CrewAl

User
1 | query
1.1 1.2
Answer \ Edit Content
Chat < LLM (Router) > Edit PDF
1.3
2 Write Content
v
21 CrewAl
Researcher
Agent
2.2 2.3
Writer Agent Editor Agent
3 l
Article

g9, \ag Duman, 2024

Ref. code: 25686724032542BWC
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91NN 2.12 (Duman, 2024) Lﬁ@@%ﬁﬂﬁﬂmﬂ (User Query) 1Ug4 (1) Router
lngarg U1y wagdiaseRdgldaeanis (1.1) wueriteunanuludl wse (1.2) wily
unanuin vnglddesng (1.3) Wouuneailvsl Aveazgndasioluds (2) Crewal ileld
Suf1ve szuvazdslufl (2.1) Researcher Agent 9¢141A3 peiloiil s um UM a8y aann
Sumedidn Aifedestuidefiléfosniadouunanu enszuiumsnusadoyaatedy
Foyailléazgnasroluss (2.2) Writer Agent ag¥imssnsunenu uazndsaniiu (2.3) Editor
Agent agviinsusuLiduaeving ufludefiawananishaennsal uagdssrsunanu (3) nduan
Tusunuulld JSON %Ay LangGraph Tnglyd JSON azgndsseludailsdsuiivimmiiiaing
unanueonudulid POF Fadutuneuaainevesnsyuiuns

wdnesnuuuisninasiseudes Sunaussly fe nsasasuny (Agent) tile
yhalildnadnsmutmung noisufuainnisesniuuiiuny Usenausie Researcher
Agent, Writer Agent wag Editor Agent Tnedl unun (Role) Infiviidiozls Wusiuuaia
Funussngautunsiaulssanlug niivds Backstory) WumsliuumdisiAudviy
unumsazidinungvasiiuny Piglasuainliveinisvinnusiuiu aslsulvasidun
fiflhvne (Goal) HngUszasdegnils Tnemnansazden madoulidu nsedu Wilade Tog

JreunMegNssrudeyafunuinidy (Researcher Agent) 1Wudeg1s Awnsail 2.5

A1519% 2.5

#19¢71971500NUUVUNYIM HANAI Uaz 1T1ma0e Yeusuny

FaAUNY INALBYARWNUVBIUNIVY (Researcher Agent)

Y

N33y (Researcher Agent) | (1) AL (Agent)

- unum (Role) A éﬁuﬂ’ﬁmﬁam (Content Researcher)

= v 1

- Whmng (Goal) Ae "Aunirdeyaiigndeausiugiieai
{iie}

- niivda (Backstory) Al Anufdsdundeyaifioiou
uneuReafuiade: {topic

AR TIuTteyanve e wldFeuiuazaninsn
Anaulalaegaiveyalseneou
nuvosnaanduiiugudmiutndeudom Content

Writer) Tun1s@@guunmnuieinuiived

g9, \ag Duman, 2024

Ref. code: 25686724032542BWC



31

MRIIINAIIINITENLUUUNUIM nas Uay 1Wmune vesiiunuvesinidy
e sialuAe NMsivuaseasBenn1sia (Task) Usenaume n1ssyuAesue (Description)
NFALAULAZNTETUN IR UEIA D9V SOl AD NAaNSTIAIANTY (Expected Output) 14
(J a a ! o/ v s o & £ [ 1 = = [d
Aesuelagazidunimimvesmainsidnsaudinsiluegisls uazaiesile (Tools) 1u
n3ssuAsesaffiwnuaunsaldvinamule wu n1sld wikipedia Tunsdunidaya qavine

N538UMLNY (Agent) Mg uinvaulun1svinuil lneseasdeanmuntanilunisan 2.6

A1519% 2.6

§99€19N1500NUUNITADYIUN T WIS TEUUNAIIN

YDAILNU S18AZLDYANISNAVBIUNIY

Y

N33y (Researcher Agent) | (2) A13AA (Task)

- 919821889 (Description) A9

1. anudAgyiukwilduaian glaunanlunams wae
grasfiinaulaientu {topic

2. szynguilvane Tnefarsananarmadlauasdami
WINLYWHTEY

3. Anwuagdlassiadiomedisesiden nudanadey
uni UssiiudAgy wazunasy

4. 1dAd134n SEO uazdoyavieunasdnadaiiiidos

- uadwsiimemds Ao lenansatuanysaliiusznoude
Tasshradlom madnnesingutimane Adasadny
SEO uazunaelayad1eda

- wSeadledild (Tool) fie Wikipedia way webpage

- AUNUNYINU Ao 198 (Researcher Agent)

g9, 1ag Duman, 2024
MHIRNTEN1TIEUTEae B nUD i IuukAzN1SAIvR WU T U ITau,

waaIniAenisssyTvasideavananly CrewAl eai1afunuiinide (Researcher Agent)

£VRYNAIBENLAANTUEUA N ULAZNANTAINININD 2.13 Radl

Ref. code: 25686724032542BWC
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n151981 Agent Uag Task 19nulausId CrewAl

32

researcher = Agent(
role = "Content Researcher”,
goal = "Research accurate content on {topic}’,
backstory = "You're researching content to write
an essay about the topic: {topic}."
"You collect information that helps
the audience learn something and make informed decisions."
"Your work is the basis for the Content Writer to
write an article on this topic.",

verbose=True

research = Task(
description = (
"1. Prioritize the latest trends, key players,
and noteworthy news on {topic}.\n"
"2. Identify the target audience, considering their
interests and pain points.\n"
"3. Research a detailed content outline including
an introduction, key points, and a conclusion.\n"
"4. Include SEO keywords and relevant data or sources."
),
expected output = "A comprehensive document with an outline,
audience analysis, SEO keywords, and resources.",
tools = [search wikipedia, scrap webpage],

agent = researcher,

)

78499, \ag Duman, 2024

Ref. code: 25686724032542BWC
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PHINAIMUATIEAZLD UAVDIFINUAUNITAINUATATU CrewAl LaSanad A
LLSUNAFDUTLUUNAIY 1A8IZUNHILNUNIFIUAILIVINIUTIUAY drSUTURoul azld

@ = a a = 4:1'::4' 1 ::941 d'
wsanrInLanLATUsEANSAMINIaUTIS CrewAl g1 Crew Tuiusenil lnuazssysnee
FNUAFBINNUINEIRU WSauRUATeile (tools) Midunsndudessiduniudisu tay
g/ 9A1 process WU Process.sequential Lagazs 1A memory LU True wii alduNu
ansadeasiula lneldvmiieanudissegdunazszeren Sansivuaciaveglunini
2.14

A 2.14
154980 Kickoff soasinunmannee CrewAl
def kickoff(self,*args):

return Crew(
agents=[researcher, writer, editor], tasks=[research, write, edit],
process=Process.sequential,
verbose=True,
memory=True
).kickoff(*args)
g9, \ag Duman, 2024

Falunsalvesfunuldouunainu (Writer Agent) waz@aunulLA launAN
(Editor Agent) Avziin1seanuuuunuv giinas uaz 1wy wazasialurinueafeniu
WaI9INNAEaU kickoff Uad AzRANIUNANTIgNITEUTUDENY VBINAIBEIIUNANTLA

NAWNUTNIAE (Researcher Agent) AINIWT 2.15

Ref. code: 25686724032542BWC
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A 2.15

v a v

NAANEYIUNAINTILAVING NN TIE (Researcher Agent)

1
tool_input\": \"impact of artificial intelligence on society\"}"

1
Page: Artificial intelligence art
Summary: Artificial intelligence art is visual artwork created through the use of an artificial intelligence (AI)
program.
Artists began to create artificial intelligence art in the mid to late 20th century, when the discipline was founded.
Throughout its history, artificial intelli ce art has raised many philosophical concerns related to the human mind,
artificial beings, and what can be considered art in a human-AI collaboration. Since the 20th century, artists have used
AI to create art, some of which has been exhibited in museums and won awards
During the AI boom of the early 2020s, text-to-image models such as Midjourney, DALL-E, and Stable Diffusion became
widely available to the public, allowing non-artists to quickly generate imagery with little effort. Commentary about AI
art in the 2020s has often focused on issues related to copyright, deception, defamation, and its impact on more
traditional artists, including technological unemployment.

Page: Open letter on artificial intelligence (2015)

Summary: In January 2015, Stephen Hawking, Elon Musk, and dozens of artificial intelligence experts signed an open
letter on artificial intelligence calling for research on the societal impacts of AI. The letter affirmed that society
can reap great potential benefits from artificial intelligence, but called for concrete research on how to preven
certain potential "pitfalls": artificial intelligence has the potential to eradicate disease and poverty, but
researchers must not create something which is unsafe or uncontrollable. The four-paragraph letter, titled "Research
Priorities for Robust and Beneficial Artificial Intelligence: An Open Letter®, lays out detailed research priorities in
an accompanying twelve-page document

Page: Generative artificial intelligence

Summary: Generative artificial intelligence (generative AI, GenAl, or GAI) is a subset of artificial intelligence that

uses generative models to produce text, images, videos, or other forms of data. These models often generate output in
response to specific prompts. Generative AI systems learn the underlying patterns and structures of their training data,
enabling them to create new data.

Improvements in transformer-based deep neural networks, particularly large language models (LLMs), enabled an AI boom of
generative AI systems in the early 2020s. These include chatbots such as ChatGPT, Copilot, Gemini and LLaMA, text-to-
image artificial intelligence image generation systems such as Stable Diffusion, Midjourney and DALL-E, and text-to-
video AI generators such as Sora. Companies such as OpenAI, Anthropic, Microsoft, Google, and Baidu as well as numerous
smaller firms have developed generative AI models.

Generative AI has uses across a wide range of industries, including software development, healthcare, finance,
entertainment, customer service, sales and marketing, art, writing, fashion, and product design. However, concerns have
been raised about the potential misuse of gen tive AI such as cybercrime, the use of fake news or deepfakes to deceive
or manipulate people, and the mass replacement of human jobs. Intellectual property law concerns also exist, around

generative models that are trained on and emulate copyrighted works of art.

7e499). 1ag Duman, 2024
2.7 NMITNAIUINUIVYLEUDUIIN (Agent Laboratory)

NIIWAIUITTUITE (Schmidgall et al,, 2025) Tagi LUIAAIINATTIT BN
Ingrmandidunszuiunsiideddding ninens wasdidldaegs dudnisSuduuuiin
AN THAANS LTle1FINIAUNUNISINEIMARS andunuNTITe uazensziunuAm
1ty FalddnstauenunAniauinideiaiiowsss (Agent Laboratory) afiunsauey
Solu® (Framework) iduiadeudielumaniwvuialng (LLM) Jsaztisimuinuise

DYNATUNAT AIUANITIIIITTUNTIN TNUNUNITNAADS WUTIEU WioNAUNSBUlAR

a o

PiUTENUITeNTaunm

Ref. code: 25686724032542BWC
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2NN 2.16
lasas19n15v YN ITealouasy (Acent Laboratory)

Review

Phases [ Literature ] [ Experimentation J [ Report Writing ]

Literature Plan Dota
Subtasks [ Review ] [‘ommlm‘on] [p,ewwo,‘J [ Running Experiments Report Writing ]

Postdoc SN Engineer ML Engineer PhD Student Reviewers

Q% . 8- e%

l prev code & results prev report top reports

%1 > Task > {]}_} lit. tl’[,—)rnan-) T - data > /@\ @@@ > @ @%@_} ra::of:t-) ‘l’[}-):;n::t

review

EDIT J| REPLACE l l report

€ D s 1
Assistant @ ! I

d del
PHD Student PhD Student ML Engineer new code - @ PHD Student
DA ZEPOFE, Professor
. & exp.
Tool Use E]I‘XlV 3 P results LBTE}( —]
Hugging Face python
mle-solver paper -solver

YE4919). 1m8 Schmidgall et al., 2025

NN 2.16 TA59a51952UU Agent Laboratory wiseanidu 3 d@w i

(1) $377530035% (Literature Review) §in1sa¥ns PhD Agent fifieamnaysiunis
aguunaL vt ldenunanu aguunany sruunanuatuldy uazsausdy
g1unasd Ineldiaiesile arxiv AP Tunsdum

(2) 1MUNUNITNAADY (Experimentation) 0158579 PhD AU Postdoc Agent
fidenmadunmsnsunimaaes Tnemsliiadesdiessylung, Teya warduneu uag ML
Engineer AU Software Engineer Agents W0 ur;it,éﬁ'mﬁmzyoﬁ’mﬂmfﬁauuazmmaauiﬁm
Python dwsuwsendoya nadeuling AsIadauNaans uasuiludnlud® Inedin1slnsei
AULDY (self-reflection) taznistiazuuu (Scoring) Ineldlana LLM-based reward

(3) Weus1891U (Report Writing) Q’L%amﬂ@é’mﬂm%uiwmumﬁ%’a Taele
\n3oaile LaTeX adnsenuddsluguuuumnsgiu Ssvuuuily (Editor) asadeuunany
(reviewer) Wag (Scoring) mummsﬁmum'ﬁﬂszsqmL%&Uﬁﬁ’ﬁmilﬁmﬁmzwﬂizmawaﬁaga
Uszam (NeurlPS)

L7 Y v

2.8 uITeingvesiunislveualnveyaayulnsiazn1sauagunIn

]

AI3elATIuTInan3Tensul 2023 - 2024 nsAiNTyARUYRINLITELAY UaYa

Y

Tgnneatesiunsiddeyaayulnsuaznisguaauninliluansien 2.7 deil
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= a v [ (3 a o
"Ua\‘l']‘LI'JQEJ/’WIQ‘U%S&\?WU@\?\‘NU'J%]EJ

ALAUVDNUTY

v =g v
doyaily

1. 309 Implementation of a Smarter Herbal
Medication Delivery System Employing an Al-
Powered Chatbot (Vera & Palaoag, 2023)

- I UTEaNAT9UIRY AD WAINTTUUAURUULINIUEN
dususugihnsldivayulnslunissnweinisiutie
Pl danunsodfeteyaaulnsld Tnsansluiud
FUNAALALITUUASITIEY atfuayudminens
fimundsduves UN (SDG 3: Good Health and Well-
Being) lnerinnaann Chatbot Usability Questionnaire

(CUQ) leransuseiiiu 4.76/5

1% Google Dialogflow (GDF) waufiu
NLU ia¢ Machine Learning il
AMaUINELY 5995UMINNL-NOUNIY

YOAN/FLY, WERININ, AB5UY, TD

LASHUEN

guteyaivayulnsludmin Catanduanes
(WaUTUA) 521 26 vila 191 Bakong,

Ulasimang Bato

2. L%'a\‘i TCMChat: A Generative Large Language
Model for Traditional Chinese Medicine (Dai et al.,
2024)

- Sanuszasdueanuide Ao aulana TCMChat 3
Hu LLM Flnanigfuunmeunuiu (Traditional

Chinese Medicine - TCM) WN@5895UNT 91U b

WauUeyadnluea Baichuan2-78-
Chat Ingldinaila Pre-training fiu
Supervised Fine-Tuning (SFT) 14
Transformer Decoder $31A1U
RMSNorm, SwiGLU uag Rotary

Positional Encoding wagld

19Uayaa1n TCM Knowledgebase (ETCM),
Medical textbook, National Standard,
Entity Extraction (TCM-NER), Medical
Case Diagnosis (TCM-SD, ETCM),

Herb/Formula Recommendation (ETCM,

Ref. code: 25686724032542BWC
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= a v [ (3 a o
"Ua\‘l']‘LI'JQEJ/’WIQ‘U%S&\?WU@\?\‘NU'J%]EJ

ALAUVDNUTY

v =g v
dayaily

nsneuAInY (QA) lausydnsnm 76.8% n1sasy
ilovn 1§ BLEU: 0.584 / ROUGE-L: 0.766 ilfn F1

wirnu 0.91 (Ind GPT-3.5) M57RanglsAannsalAnw

0.536 wagn1sAANTTaIAMENTR ADMET %01
a15Usenau lnuseansnim 81.8%, ROC-AUC: 0.83

louseansnn 84.7% nsuugthgnsenayulnsla MRR:

DeepSpeed iU ZeRO Optimizer

dusunsiunlung

ShenNong-TCM), ADMET Prediction
(Herb2.0, PharmaBench)

3, 1304 Integrating Retrieval-Augmented Generation
with Large Language Model Mistral 7b for
Indonesian Medical Herb (Firdaus, Sumardi, &
Kulsum, 2024)

- TgUszaAvesidY fe alueadmsu au-
moU (Question Answering) muanulnsBulailide lny

THwalla RAG wa1uiu LLM Mistral 7b Iae Mistral 7b

14 Mistral 7b 3sfl 7 sud
WdwesUIsusuiu LLaMa2 7b
wag Orca2 7b WiAusunuann
anusldlugrudeyadannimes
(Vector Database) 1% LangChain
S7UAU Sentence Transformers

S3UAU FAISS

Tdoyaaninsansayulnsdulaiide

U 9 115315

Ref. code: 25686724032542BWC



38

A5 2.7

AT UN sYayalusuayulns ingussmsauagun iena uAI9 1Y (98)

Ya91uide/Inguszasdvasuise ALAUVNUIY Yoyaild
fiAzLul METEOR (semantic similarity) tag ROUGE
(recall) ganinluinady
4. 599 A Multi-Agent Based Simulation Model of d159308ya1NEUSLADSE T 325 | WUIgIuTayanNaAnTTUYEHBLINARIN
Consumer Behaviour in the Health and Wellness A (wuuasuniueeula) lneada HAd5I9
Food Market (Wawrzyniak, 2023) FIutoyangnaANIINYDLBLIUATIN
- IUsrasAresuidY Ao adawuudnaemgingsy | nad1aawagld Hierarchical Cluster
AUSlnAluna1n1MIauNMN (Health and Wellness Analysis (HCA) iledanguguiuunis
Food) lngldiginanemeszuunateionaus (Multi- il 9ONLUUKUUTIARII AR

Agent Based Simulation - MABS) @sansnsaUssendld | state diagram (1 MsLUReU eating
L19INNALNTNNTNAIN NTONRUULEUILAIUDINIS style) kagyiIN1INAABILUUINGDY (W19
FUAIUTEAUNTAIA UALNITRBNLUUNGASMINAUNIN | @01un158] optimistic vs pessimistic)

LUUTIBYARALA

Ref. code: 25686724032542BWC
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ASAMUAIENTITETA BT pat Uiy WewmusEULLUATIgelunTS
deuunanufedvayulnsingliaonedestunisussandldluuiunguameelmidy 43
I¥susmnszuiunmsiiedoaiielfluuumdunsyiige §d

3.1 FumpunsISe

3.2 msnurateyaieldlunsinide
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Mnesiardiifeglulsamelnewasitilon annsnagulddwieluil
4.1 mythideyauarldnudeyadainines
4.1.1 myianiesdleifieatndoyanunasteyalussdns
4.1.2 st deyauazdaiuteyaideinmes
4.1.3 msfmuaguwuunsidnuteyasiududafiolus

4.2 NMINUTBLEiaAeREATINAUNITYIUINITUBYA
4.2.1 MIPENUUUNTEUIUNM I NUTeASasilaaisunam
4.2.2 mysanmsiaseslelilismiusafioiaud
4.2.3 mavedgeudafelaudanulunasuialglunisaiiesunaiig
4.2.4 NINAFBUNTYINNUYBNTaRABLUATINAUNTYTUINTUOYE
4.2.5 NsnTiadeulayakArUEuAMA MUDYA

4.3 namsviedeuiTesiioasunaulnesafielaud
4.3.1 wansnadeuLn3oslioaiadeyaayulng n1s1sdadeya Jelannz

wazA1aSUNEUaYa

4.3.2 HANINAFRUUTEAVTA N VBABLAUATUNTATI 1 unany
4.3.3 ManaaeuUszavEnmyssniesioaina 1 una

R lAaNTIVUIN LY

(%
Y [

4.3.4 MFIANAMIVINURIUATIA 7 T8 wazn1sUseiunmnInuNAIY

4.3.5 mavszdiuiomannssuiunmsatadiams sufdin 3 4o
ABN1TATN 1 UNAIY

4.3.6 M3Usidiuguamved 1 unA Kuiidda 4 9o

4.3.7 samsuszidiunanmlunsann 95 UnANUMNLIATIIY

4.3.8 ATvdeUANgNRRtvestayasnluliflaglinsauay DSPy

4.3.9 MINAUsTUUAIUANNTSAsNTaYaTIHANAARIY DSPy Optimizer
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v 4

4.1 MmadnvveyauarlynuveyalduINnes

A3elATIUTINtoyasanIdinng nan1snaaesaulng Mnantiideuas
antunsdnwludsemalne welvlddeayanuianunasiundeie wasnsouiiaziun

ysannsassuneuayulnsiiianuvainranslunniia lnefimsiiusiusiudeya deil

4.1.1 manmuelasiiatiiesinvayaannuiasueyaluasans

FAselddnindeyaayulng lngldwauied ssdlodmivadiegudeya
e (Vector Database) 1nLonans LileUszananateyaaulnsiagldnwinseu daduy
lenansfidgunuuLdalassaing (Structure Data) Taazfinszuiunisuendonruosnidy
daugey (Chunks) n1sudasdiugosmatiuliduanned (Embeddings) Tngld Gemini AP
wazmsdniunnmesnondeyammaslugruteyannnesiu Pinecone el luszuy
Aumdoya (Retrieval-Augmented Generation: RAG) 71 #941150115A UM LT 9A2 113"
(Semantic Search) Gsmstuindeya awduenarsiifusisanunsmeasayulng 115ans
wazunanuanulnslusuuuulndienans Tngaggninitngnszuiunisisdeya (RAG) Bslu

Y VYa v

dnvesenansiegluguuuuves POF iesanunsasuld §iduasindrdoyaluegludiu
10959 UTaY AT eLINIABS (Vector Database) Inionans PDF azldnszuiunis OCR
sheia3esilofiedn Typhoon muand 4.1 Wleawnudeyasenunanlidienans eglu
JURUUTRIBAY (text) Ineuwuadumni (page) wazndantiy HI9828INTUTENIANA

Poyaviavualvegluguhuuued JSON wadninnszuIumMsaataua (RAG) mun1ni 4.2

ﬂ’]‘Wﬁ 4.1

n5ldaniluea Typhoon sflou1h OCR Autenans PDF

from typhoon_ocr import ocr_document

markdown = ocr_document(

pdf or image path="pdf or image path", task_type="default", page_num=1

Ref. code: 25686724032542BWC
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ﬂ’]‘W‘ﬁ 4.2

'
vzyd o

Inssasetayaiigninliiiieynn iy RAG fukenars PDF i#1n7591 OCR

"page_number": 8,
"natural_text": "# suulws\n\n## wpvvignsssumausylvivuauyssrd\n\nagulnsinell ddauan wszidnagin nadan 1

"page_number": 9,
"natural_text": "daguszasAvavnisulsgu\n\nl. zﬁuiﬂqumnwwna:ﬂn:iuﬂﬂmuqﬂqqun Twuﬂnﬁuéwqmn1wwadm§aﬁmﬂﬂyv7w

"page_number": 10,

"natural_text": "ayulwsuszamlszTomi\n\nayulns As vavvigisssuauayIviuuiauyserd aulnelaiissudToaygulng o

"page_number": 11,
"natural_text": "uszlomizossyulws @n\nl. Tdidusnindasnenlsa\n2. Tdidusmns\n3. T iduia3assdnnna\nd. e

"page_number":
"patural_text": "5. ﬂ:xgu'lvﬁﬁ»:m1w 19ONLEY UARE AADINISUNUAEIZANBLADY uazlsat s laun\neiiu Awmezaslas vaun nnu

"page_number": 13,

"natural_text": "1.2 svszsziaaniiiy Ansndoyaiannziuaindnsn nnsaneniae nisdananvasunulusiudsi\n\n- #unld

TughuresmsBudunszuunsasinaiadie fisd

(1) Mm3fmunasesdioioldlunsuszinananunini 4.3 Usznaudae
N13MMUALaUII3URIFIUENTUINNISING N19as19Uey NMSANLILNNANAAIERS LaznI3
Uszananaansasneinadiialy (Resular Expressions) nsimuslausanilddmsueuway
wandaruannlid POF dhewedesile PyPDF2 mstvuslausizdmnduionsowasdnnisiu
guteyannnes Melaiesile Pinecone waznsivualausidmiuidngs Gemini AP
Tngamzilandunisadiaanaes (embedding deia3asile goosle.generativeai Wagns
MUUALLLAaEINS U1 Embedding @28 models/text-embedding-004 L‘ﬁaﬂuﬁﬂ“ﬁaiﬂa

(2) MIARUANITITRBIENTUNTUUITDAIN UTEnaume

v

- CHUNK_CHARS (1200) Guumsﬁammgaq@ﬁ% fudayaluusagsay

- CHUNK_OVERLAP (200) $1u3us nusedl dauniuiuseninadug oud

'
a U A

A LieSNwIUSUNTRIUBY
- PREVIEW_CHARS (800) Amsamasdonnusagnsiiivlu Metadata
(3) msfvuagUuuunsAsteyaonlFlunsussananaaz Asdeyann
a9l (Index) Adeidld (768) lnwazldiuninduuy cosine lnedoyavziinisisAinnesesn

INNITRDUNAUYDS Gemini AP
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mwﬁ?‘i 4.3

NI3AIMUAAIUAUYEN Pinecone tilalglunisidiousatayaiinmes

pc = Pinecone(api_key=PINECONE_API_KEY)
try:
existing = [i["name"] for i in pc.list_indexes()]
except Exception:
try:
existing = [i.name for i in pc.list_indexes()]
except Exception:

existing = []

if PINECONE_INDEX not in existing:
pc.create index(

name=PINECONE_INDEX,

dimension=PINECONE_DIM,

metric=PINECONE_METRIC,

spec=ServerlessSpec(cloud=PINECONE_CLOUD, region=PINECONE_REGION),
)
index = pc.Index(PINECONE_INDEX)

4.1.2 ﬂ’liﬁ']l,{ll']‘;agaLLﬁ&’ﬁ’ﬂLﬁU%ﬁ]yja@%’mmai‘

msUszananadoya avuduannselidlunsiaznii Tnonaveanis
s uteya axlinsdsdusenisiassarsteyaiiiuteyaidueuesdd (Key) uagen (Value)
TneldAdidumszyieithieriniiuly Ailawnih (page) wazdomuva iy ndsni
giNTrUINNTIAMUALIATYA UTENBUAIY N1TIANITYRIINN LALdNUTEYaITanIY
nstuussialugd () Wndeuiswesinuier (Turesing wislddennuazerniu
nszUIUNITes anBunty axiitumeuiioluil

(1) M5id1doya91nLenans (Data Ingestion) Anua1wil 4.4 f338le
Woaunilaridu read pdf by page il ovimtinfianndoninuainlald POF wuukensient
(Page-by-Page Extraction) lngandaaiiuainisaveslausis PyPDF2 nsyUIUN1TVINeU

SusuanmaUalidlulnunsiuteyaluws (Binary Read Mode) Wiasnwiauauysaives
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Tassafrsld andu ssvvazdudunsuguiedidseyalundasvdianans lnsas
fifiunsviauareadeyailosiu Tdud msdanisaring (Nul) Tunsdlfivinenansl
U51N4910AY kazn13AnTadIN9dIuiY (Whitespace Stripping) \eandaasuniu Tng
TomnuiidiarmauysalazgniniAudnglassarsdoyauvusenisvemauiynsy (List of
Dictionaries) lagiin1sA1iutawnii (Page Indexing) mu@ﬁuﬁam Jieuseleviilunis

9199 nATINN Larn1sAUALTRUNAU (Traceability) Tutunounisuseananaasudinly

AR 4.4

msundrveyasinenars (Data Ingestion)

def read pdf by page(path: str):
pages = []
with open(path, "rb") as f:
reader = PyPDF2.PdfReader(f)
for page_num, page in enumerate(reader.pages, start=1):
txt = (page.extract_text() or "").strip()
if txt:
pages.append({"page": page num, "text": txt})

return pages

(2) nszvrunsudastennulvieglusuuuuiinmes (Text Embedding) Tu
A9 4.5 FAFplaimuniiandu _normalize_embedding Autitevhuniinfiaiawazinszileu
Toyannnasilisuain Google Gemini APl Wiluiasgiuiediu lnensguiunissusiu

I1NNTTNTIVABUANUANY T0IVDIT0Y AR UNSU (Response Validation) viedudunisilet

Y

Y939yanNWas (Embedding) M seuvazanun1suFusuwuuteya (Normalization)

'
=

Tnsnnaaoulasiaiisvestoyadilasu esandiudouszaiu (AP) enadsanduanly
gULLUUIﬂNa%fNﬁLLmﬂGmﬁu (Polymorphic Response) #efitudsgnaanuuulansnsane
favanmeseenulaegiegndes lidresgndmnuluguuuusenis (List) lnense vsedeu
ogflulassadrauuunauyns (Dictionary) MeldAd nisdiunisiidieliiulaléindeya
nnwesihlulflutuseudaluiinugniesuasiinuainauoveddassaisdoya

AENRRINTURBUNITATENTDYS AUNNT 4.5 HeTu embed text Azgn
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Gonlfiileuvastoyatonulvoglusuuuuinines (Vectorization) Tnsileuseiulnnasiiu
genai.embed content lud unoud W 3deld nnuan1nis1dines task type LUu
retrieval_document' 1l aUfuussnadnyazveannmesianzauiigadmsunisdaiu
\lomsauAuteyatioundy (Document Retrieval) Wlold3unadnsanluma szuvagEonld
#lai¥u _normalize_embedding tiodaguuuudeya Mnduiadrgtuneuntsmssasuai
donAnBavalinvaya (Dimensionality Consistency Check) InglUSeuiiguruInvawInines
fAlsi$uuan PINECONE DIM #ifmunly il elsisiuladndeyannnesiianandiule fu
Tnssadavesgrudoya Pinecone doufiagiiiiunisludunoudaly mnvuavesnimeslsl

v o fw

wiusiY szuvazdafoudeianainiietosiuanudumailunsiniiudoya

mwﬁ?‘i 4.5

N389A7 (Embedded) 989 Pinecone iialglunistuiindayaiinines

def normalize_embedding(resp):
emb = resp.get("embedding")
if emb is None:
raise ValueError("Gemini embed content returned no 'embedding™)

return emb["values"] if isinstance(emb, dict) and "values" in emb else emb

def embed_text(text: str):
resp = genai.embed_content(
model=EMBED MODEL,
content=text,
task type="retrieval document’,
)
vec = normalize_embedding(resp)
if len(vec) = PINECONE_DIM:
raise ValueError(
f"Embedding dim mismatch: got {len(vec)}, expected {PINECONE_DIM}. "
"Change PINECONE_DIM or embedding model."
)

return vec

Ref. code: 25686724032542BWC
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(3) nMsuuserueenidudiuges (Chunking) 3N nd 4.6 Asdin1suda
Fomnu Wieinuszansanlunisdvdunazsnwiauseifiemieninumung (Semantic
Continuity) vesdayaayulns §3delaussandlinagnsnisutsainudeaniu (Text Chunking
Strategy) WUUAIMUATUIAAIT S0 UN15ATITUVBUWRUTE LA (Sentence Boundary
Detection) NszuUruMsnusIIINMsuendaruivesnifumieusslongeslngandos
Us¥9190191 (Linguistic Delimiters) 1y 103 8anu18155AR0ULAZNNTT e antialn Lite
Jostunsgaidsanumangannisdad ndussuuazdniunisudssloadds iy

(Aggregation) AUNINALDWATINAVUINAAIMUA (Token Limit) 71 1,200 AI9nYs

mwﬁ?‘i 4.6

MsuUaIUTaya (Chunking) ¥84 Pinecone silalylunsiuiindayasiniges

def chunk text(text: str, size: int = 1200, overlap: int = 200):

sentences = re.split(r(?<=[1?]\s+\n+', text)

sentences = [s.strip() for s in sentences if s and s.strip()]
chunks =[]

current =™

for sent in sentences:
if not current:
current = sent
elif len(current) + 1 + len(sent) <= size:

non

current = current + " " + sent
else:
if current.strip():
chunks.append(current.strip())

current = sent

if current.strip():
chunks.append(current.strip()

return chunks

Ref. code: 25686724032542BWC
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uenNi ieantiyvnsmaneuresiunsEninsessovatoya
(Context Fragmentation) 9700 W7 4.7 H3delainalnnisdeuiuteya (Overlapping
Mechanism) 1114 1nen158199ANEIUNETIUIY 200 FISNYIVBIAIUNDUNLT UIHNWIN
dfudmduresdindaly nszuaunsivieliilaléiteyaddyfieduinusesdeasgn
Sl wazdaelilunaanunsadenlosnnuduiuive uilomldegaiusyans amanndy

Wathluuszunana

A 4.7
MUUNFIUTayauUUTF UGN (Overlap Chunking) %84 Pinecone iaUuiintaya

LImes

def chunk text(text: str, size: int = 1200, overlap: int = 200):

# ¥ Overlap TngRavnsvastureuntanderuiutlagsu
if overlap > 0 and len(chunks) > 1:
overlapped =[]
for i, c in enumerate(chunks):
if i ==0:
overlapped.append(c)
else:
prev_tail = chunks[i-1][-overlap:]

merged = (prev_tail + " " + c).strip()
if merged:
# 91nAu LAY size+overlap
overlapped.append(merged!: size + overlap])
return overlapped

return chunks

(@) nswdasamsordnntemnuludeyaduaviivniasdoaunsadila
loiuazsasdinisasisnnmesiazilatonnu (Embedded) aunni 4.8 Tnaisanldiniasils
genai.embed content 1l o UastaAutdulinimesaatas (Embedding) lnsazdnis

asrdouliuuledn dfvesnnmesnssiufiserlilu PINECONE DIM Ao 768 laanisiiu
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Joyaluusardiugesiy szinisasslefiiudeyainlugiiu dwiuusazdiuges (chunk)

Inglavald lwnth d1du chunk wazn1susvtoyame SHAL nTaAY 10 Falsn

mwﬁ?‘i 4.8

msimunledves Pinecone witaldlun)suuiindeyaluusasay (Chunk)

def id(prefix: str, page: int, chunk idx: int, text: str) -> str:
h = hashlib.shal(text.encode("utf-8").hexdigest([:10]
return f'{prefix} pi{page} c{chunk idx} {h}"

(5) mstufinteyatulufulifszuugudeyadaanmes anami 4.9
flafiu insert_pdf chunkwise imthildunszuiummdnlunsysannsesdusznevgos
(Integration Pipeline) 1iletiidToyagsmudeyaiinined nszurunisisuduannissulid
nansduatuuarduiuniseiudeyafiasvin andudigduneunisianuarenauas

AgUkuutemIY (Text Normalization) neuiaswusteyaseniludiugas (Chunking)

YUIABALFAAIUNTTRUNUNANNUA

mwﬁ?‘i 4.9

nsrvIumssulidlenarsiuatiuusyeuteyaiiazuilniieasse Pinecone

def insert_pdf chunkwise(pdf path: str):

base = os.path.basename(pdf path)
pages = read pdf by page(pdf path)
if not pages:

print(f'"Not have any text in {base}")

return
for p in pages:

page no = p['page"]

text = p[“text"]

if NORMALIZE SPACE:

text = normalize_space(text)
pieces = chunk_text(text, CHUNK CHARS, CHUNK OVERLAP)

num_chunks = len(pieces)

Ref. code: 25686724032542BWC
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luwsazdiugosvastoyalunimi 4.10 szuvazanidunisulaniy
nnwes augludunisaiiyadeyasiiug (Metadata Enrichment) FeUsznaumiedoya

WWAININN LUV kazanfuvYaaRlan edsylevulunisenedeanau (Source Citation)

AR 4.10

msindeyaiievuiintayaved Pinecone

def insert_pdf chunkwise(pdf path: str):
to_upsert = []

for p in pages:

# for idx, (offset, chunk) in enumerate(pieces, start=1):
for idx, chunk in enumerate(pieces, start=1):
if not chunk or not chunk.strip():
continue
offset = (idx - 1) * CHUNK CHARS
emb = embed_text(chunk)

preview = chunk[:PREVIEW CHARS]

to_upsert.append({
"id": _id(base, page no, idx, chunk),
"values": emb,
"metadata™: {
"source": base,
"page": page no,
"chunk_idx": idx,
"num_chunks": num_chunks,
"offset": offset,

"preview": preview,

)

Ref. code: 25686724032542BWC
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Tudiuann1891naIna 4.11 Tayani1un1sUTEuIaNan wmuazgn
FIUTI Uardndudngguteya Pinecone HuAds upsert luguiuunauiaya (Batch

Processing) taUszansnmasantunisdnvinauil

AR 4.11

mﬁ?’uﬁﬁﬁaya?/ad Pinecone

def insert_pdf chunkwise(pdf path: str):

for v in to_upsert:
print(f"Uploading: {v['id']}")
print(f"Chunk (first 300 chars): {v['metadata']l.cet('preview’)}")
print(f'Length: {len(v[metadatal.get('text, ")}")
index.upsert(vectors=to_upsert)
print(f"Uploaded {len(to_upsert)} chunks from {pdf path} = index
(PINECONE_INDEX}"")

4.1.3 msnviuaguiuunsivauveyasiuiudanialaun
Tunsysaunnsteyailauianssuugudeayadaanmesiudaionud
W fAduleinisinfaniasile Pinecone wag Chroma LilugainIasilovas CrewAl ol

4 ¥

CrewAl Framework a13130438n09a3n 32 uugIudoyadwinimasiieliniuny (Agent)

(%
N VYA v

ansnsofiazdenldanld Tnensided fidereosuneludumesnssuiumsvieu fil

(1) msahaeseslaieienldnussuuguteya fidvazaiuniedlon
fidoi1 Pinecone Tool IfuiaTasilodmiudanisgrudeyannines Pinecone lnglanizegng
fedmiunsldasmiuszuy CrewAl wazszuvaiisunay Tnendnnisieu fe nns
wlastenuauniliiduiiniaes (Embedding) a8 Gemini APl ud 1t luladaunilu
g1udeyannimes (Pinecone) itofstoyaayulnsiiiedosesnin

(2) Msfmuadilunsldeu Yseneume nsivuanisidan Pinecone
(Pinecone API Key) msfinvuadaiilunisisteya (Pinecone Index Name) 3353 deliains
herbalindex 1 aLdudaunulunisiadayaain Pinecone uaglunalunisaenssiatoya
(Pinecone Embedded Model Decoder) #33elataanldlunaain Gemini v Google fifl

%9791 text-embedding-004 Lielvinssiulimanldlunsitisiateys uazganieg nMsfimun
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ARv9NL085 (Pinecone Dimension) AM8ANSUAUAD 768 FI9LADIRTINUAN LT LUNS

Wsiadeya

(3) NSAITDANUAURTU LU @IUVBIUNAIY 310 Metadata VB INMDS

neunulusruugiudeya laeddunisAuniinmeslu Pinecone fgn155utaAUAUMN

wazwlandunnees uddldnnmesiuduminmesnlindifenian (top_k) nieufsloyai

WNedaanaudn IngiaTesdlen1deiaun awnsainsAunIatgaaunseuiu uay

v [ & @ a Ao w . . . ¥ a
InUlUUNaanstduuIun (Context) 1310AAIINYTT (Snippet Limit) LWag310N1981984

(Citation) Aanefiun1snseutayadmsussuy RAG (Retrieval-Augmented Generation) ag

ASEUIUNNSYINIUYDY RAG oty iuniuiiafiolaus a8inssuiunIsyinaIusanIng 4.12

AR 4.12

N150ONLUUAIFUAISYIINILYDIARDIUF LN NIUTINAUATaele RAG

S

NVIDIA.

38 &

Gumsinauiiadieoua

o v &
ddhdeayulnsnwlne

Tunavunalug
(LLM)

~ % .
emini

(—v:nnv—){

v

15191483 CrewAl ‘

doyamlns «

dundaya

POF

Local RAG

Chroma |
{:}

v

Gondoyaduulns

v

Remote RAG

MINUVDIBLIIUA ‘

v

doyaaulns

2
w

;!

PDF

heirdioya

Pinecone

Guntoya

Agent 1 Agent 2 Agent 3 Agent 4 Agent 5
b P 2
U |y oosaaydona [ amgdevioya [ uzvlslaaau?'ﬁ Umswi!qlunm}iy
AUAZUAINAIY auulwsildon axgu‘lwsvrrnms ifinudo aa:nurms i

ailng N1INIAABY unng L yuing

Agent 8
Agent 6 9
Agent 7 \ Agent 9
nsadeUdoyaiiy ; naIggpitEya AgentGIe
4 b .

S 19 P asmaeuses P auulwsiignine Pnaununagnsms > .
Invndiinues 3 . . & v WyuunAy
Yausssulve unslunsans Tdanulns

auulns 2 d

3 3yIns
Agent 12
Agent 11
9 = Agent 13
AsIVAPUNAYNS
gl > Fuiifonuas devontonans Google Dri

unau b, | Ve 009 giLiiE

YD INARN U
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MNAMT 4.12 M3ihauves CrewAl azEuduilofldauthdoayulnsd
fosnsadraumanundewdngszuu nty axdinsBenldfoyaayulnsiifegidluguuy
vaslld PDF Iyid JSON fifiulinielu (Local RAG) wazdoyaainnieuen (Remote RAG) @4
grudoyaanneluazliiniesile Chroma lumsiiuteyannimes diudeyannmesuenas

a s

T3 0aile Pinecone Fuduszuugrutoyaidannmeivuasndluninfvtoya Welu
Tasansiinisimunszuu RAG 13 2 wuu fidedsldimundadnnis (Managen) viwifisan
AugNI3IANTT RAG Engine fianualilddmiuioiaud Tasdifnquszasdudn Ao nisluan
Toyauazim3sauium (Context) Inuvastoyavatssuuuy T ethlulden lneielaud
annsndndsgiunnudianzmnananegaldedisdie lnsanigluuiunveanisaradon
Aeafuayulnsuasgitgyaninefamsadenlddoyaanits 2 suuuuld Tneiedesiions
vusliimasaraunamaliudeyausiardiuges (Chunk Size) Tnsldinafiansisdiusing
YaaufazaIugae (chunk) nownt usenudIuntnved chunk Yagdu (Chunk Overlap)
LA¥NN569A1 MMR (Maximal Marginal Relevance) Wiousuaunasznineufndosuas
AUMAINNAIBVDINAANS (LU N15UTUTH mmr_lambda=0.4 A9 1uamuraIntaIeuIn
YosHadWEANINT 1) uaznsmuagRsamIS Ry (Seed Queries) i aldlunisiauium
336U (context) Uil Engine gnadns Wleiufauiun Aazthudumindeiu laefinisuen
drumenisivuagdiui (Heading) vesdeyadaiau
Tumsvinuresiaferaudii 9nlaus CrewAl fiedosilaifioutas

flerdunsiumdeya RAG TS ssilefialaudanansniSenldlalu Crew ilevaelunis
Aumdeyaanszuugiudeya (Decorator) tiufe nsimun @tool Tiftileddu §ideldass
@tool("search_pinecone”) 1t alsfiatauslaunsonldiad esdolunisdunideyaain
Pinecone @aielaudazannsafundoyaandeaulnsiil 1 via vieunnin 1 vl 16 3
dlefutoyaiae axfimsdsAuuiunigninguuuundulumielaudfiGenldiniesileifiedsse

Joyaludaueiauddmolule
4.2 MIMNUVBUTARLBLAUATINAUNITYIUINTVBYE

4.2.1 M99RNLUUNTZUIUNITNINIUVDILATDNDATINUNAIN

[y

Tuaisedl

VA v [

AidueanuuuiATesilaielialaudldnunTodiosiee sl
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(1) eslauierumdeyamsusaunm lnegidsliinmiedodeiiio
Aumdoyanisguaguaimialan Tnensiamuiied ssfleAumiiu (Web Search Tool) 7
Uuusanlasamzdmiuldlussuy Crewal Ssefuarudnuosnsdumuuuiiugiu (basio
w’%a%ﬁuqa (advanced) lagld Tavily API Faldruiuled https://globalwellnessinstitute.org
(HussAnsliumanuailsszduununvafiasfalunisduaiuguaneialan) lnedl

[ 3 [ A

ngUsvasAndn Ao nsAumdeyaangaandumesilaliiuieaud niaufunisasnessuy
3913183110 (Budgeting) Nanunsadwinuluduasoonia lavanes ielinnieiesle
wrsTadianisldausiudu wu idansAun sy netaudliiiu 5 Ase waznis

'
[ v A v o

AgUkuUNaaNSNTaLIY FinANEIVEUBYE (Snippet) Litiu 300 Fadnws

(2) armaeuteyaayulnsiiugiunnnmaaes Tnedideléimun
13 eafloriloAum asudeyalieineimans uaznanismaasvesayulnsinefszyain
grudeyanielu (Internal Knowledge Base) lagAunt nangiuniaesufjuianas (Lab
Fvidence) vasayulnsiiszy Ingliiaesile Pinecone iofstoyannld POF uazairsagy
LU Markdown #lLifulamiznanisneaedads lnensAumazivdeayulnsniwilne e
ayulnsnwdangy uardeinermanivesayulns Faenansidunivilne laedeyaasd
Fviadia (9 HPLC, GC-MS, Foansiad) filunmndange fedy (3dedldsmunguuy
msfumliandeanulng uazagldanuannsnveneaudlunisiadoyamdiioons
Usznounie 15n15mnass (Experimental methods) @15.Ad 7 n57awy (dentified
compounds) $18azLdYANaN1TLENa1S (Chromatography details 1 A1 Rf, A5 GC-MS
35n15aitn (Extraction methods) gudn1andainea (Pharmacological findings) wu Fudls
WeuuafiFe uagnisemuauAma (Quality control) 1y % yield

(3) nseslatiieAumdeyanuidualng Tnefidelsiaueiesile
Wledumunasideangiutoya PubMed way NCBI Tagld Entrez E-utilities (E-Utils) w9
NIH/NCBI Tnefl fngUszasdiil eliiolaudanunsaidfadoyanazUszananatoyanis
Ingenansnisunmg definszuaunisvihann feil

- mMsdsinveteyaunauayulnsiig HTTP Request LUgs E-Utils AP
ilofsdioya esearch, efetch, wag summary TugUuuuMsREUNEUMBATY XML T3azdias
fnsasailsitudmiuneniingizt (Parsing) Yeya XML #l¥an PubMed

- MsAuMYayaINUvasUaya (URL) #ay PMID, DOI, kag PMCID
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Tner3dulswauiiai osile PubMedSearchTool 1l elsflataudanunsafumiunaiuly
g1uteya PubMed se esearch fegi Ingldtayailudoasulnsiifonis (query) waznns
AvuadIUNadNSasEn (retmax) ideanis Tnsazldnadnsoenuduavsionis PMIDs
(PubMed 1Ds) TiAeadias

- msfstoyaunany {ideldwaunedesile PubMedFetchTool iteld
efetch fegi Futlomatiudumasuneuniy PMID #ildannisdumideya Taonadwsildan
nsfsdioya fo donuanss XML vesunau (MFeternuuuy Plain Text winfinisiean)
Ingarinalnnnsieswe (Retry) waznsdnnisteRianainnlanadnsidu HTML wnu XML

- MIuenTinszsiteyailiiuan XML iledsdgiaulaaindeya (i
Iamniaiesilo PubMedParseTool tieltuaninsizyt XML Aldarnnsisdeyaunainy
Iﬂmzlﬂymyaga pmid, title, journal, year, volume, issue, pages, doi, authors, abstract
(¥aA11uag), authors_str, authors_apa (3184 818 ufisngULUULED), reference (113
$radsatiuiiufidnguuvumualadfitden), pubmed url, doi url @adumsgiu) Tnedoya
U agimsuenUimeunsuazetedilou Tnsdnedanuelag Vancouver wag APA

- lunsdlfinTesiolianmnsadsdeyald fAideldimuaiesiodseide

Y

Yaua XML

Y

71 PubMedSummaryTool il elialausifsteyaasulagld esummary.fegi #iddoyaLmm
fuguiinanldann Esummary udagiifeyatosniinisnsueniesei (Parse)

(@) ndosdioifiodumdaya oo, nefifuldtaunedosdioiefuiom
nduleddinaunuenssun1seInisuazen (https://www.fda.moph.go.th) S?Qﬁei’fau”a
Usznvnansiost Tudndny/lueyan Jendndust Tediuoynn 16n wazanuzvondnsias
Tagvibiusiwesvihanululnuagounineag wwudaiunsaeiudeyasinduwmesidale
Tngamewidiulsditinisinanidemuuuilasundanilonnasanan (Dynamic Content)
fidpslannnaniuiminu Tnendnnsidoazimualiiniosdievimihifsteyaaniivlesd
Ing 219103 09il07 4 991 selenium wag webdriver manager @1v5un1sAUANLIY
10317195 Chrome (Headless Mode) Lt 81#a121aa3 UdvinanuLazfe HTML fae
driver.page_source fiauysaindanisinan dsazse 5 Iundilianansuduuntnivled
yhauuarivaaidomauaiaauysal vdenidu a¢ld BeautifulSoup wenlinsizsideya
(Parsing) wazviauazeaiiov HTML Tneld junk tag.decompose() audauitlaildiidom
naneonly 19U nav (LY WIN19), footer, script, style, header, aside, wag form 14
soup.get_text() Lﬁaﬁﬂsﬁammﬁgwmﬁmﬁaagj wndeauiivhaiuare1nwdainnueny

Y

Wit 30,000 §nwse avgnanliiduas Wislilumaniwvualng (LLM) Yszananalaietu
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(5) \nFesilonTampumaUaonsovesaslng Tnofideldianiedosile
Aumdayarulaensdewazauiluiivniandiin (Clinical Toxicity) annuasieyaniewen
fundedieszaulan iulesd NH wazg1utena LiverTox wdasUunasenuidusey
awdange lnsnsdumagldieineemans nelfielaudvislunmsdumdeyanniiules
LLazﬁqsﬁagammﬁaaﬂm Usgnaume amsanuduiiy (Toxicity Summary) nalnnisiin
N (Mechanism of Injury) NadafBsfing (Side Effects) LLazﬂiﬂjﬁﬂwﬂuﬁﬂ’wﬁﬂ (Case
Reports) kaga319a3UiuunIwIu1sndukuuiun (Markdown) v8sdayanenin uazdeean
Foyailunwiunsnduuuuiu (Markdown) amwilve

(6) i3 pailaifleAumdoyatmusssulnsuaznisuadoya laog3dule
Waue3 esflewit elviielauddumdoya nidgya A8nssulne uagimusssuanaud
1" WeINEI1ATUST - SAC: Sirindhorm Anthropology Centre @aldaureteyayuvu wazia

'
1 = a

Fnlugusuiniinguondnivihayulnslve laeldin3asilo Tavily Web Search {uunumantu

NSAUM waglinisinaveulansAu limdeaniglauiiieites Inen1sAumiayade
Togeayulnaluniwilne wu vliudu lnessuuagliniauimun uwiszdndieondeyal
WNeatesnigaiies 3 duduusn wernuudugwaslilidoyaduiuly lnsnsvianuasdily

a o

grudeyantniu wagldiolauddumdayadinie Usenausie Jeguvu 39wdn nquynfAnu

2Na

FoiFenviesiu FBnmsudssayulng uasnmstaiodesifsrtugfitygilne gaiduves
yuyuiiAefuayulng anmuindouvesyuvy wavesdnsluguvuilAeites

(7) \n3esilenraaoudeyaayulnsfignueunslunsansivins lnegide
I@wWaas eadlowit os 1udoyaayulnsanlud POF waz JSON Aidutoyaayulnsly
N3asINM3 shemsrumenudeayulnsiiduawilne udrdeuagUssnuiuszanas 200
#1 newadosdiotagliianudtesudoya wavadadoyadaan nansmeaes Tlunienside
wayTausssuiAetestunsldayulng

(8) in3nsflatitesausinteya lasgfideldeenwuulvilielauduagnisg
fvuansia (Task) Tvihiiduavymsderinsunuteya nglifimsinneiniedoy
devla faunieldnsuisn Crewal Tasaziiansha fe saudeaya (Consolidate) uas
Favins18n1318191993 9 (Fact Sheet) 95189 1U 81819 NS ULUTLUN (Markdown) 71l

1A598519 9 FJuNlANUSUNADUNTN F9n N 4.13

Ref. code: 25686724032542BWC



69

AR 4.13

IE97UN1INISABUKUULYT (Markdown) Hdlassasie 9 Tuiilaainusuy

# ===TRENDS_DATA=== (Jayauuili)

# ===LAB_DATA=== (foyaayulnsildannsmnay)

# ===RESEARCH_DATA=== (Joy/a1138/Aneg1mans)

# ===COMPLIANCE_DATA=== (Jayadedafiu/nguang 1y oe. ne)

# ===SAFETY_DATA=== (Jayarudasasielunisldasulng

# ===TOXICITY_DATA=== (Toyaiiwinendtinvosayulns)

# ===CULTURE_DATA=== (Yeyainusssu/gilaan)

# ===HERBAL INTERNAL SUMMARY=== (fayaayulwsfignineunslunsansiznis)
# ===CULTURAL_INTERNAL SUMMARY=== (Tayainmusssulveluauayulng)

n3zUIUMSNNY Fuduainielaudetuuiun lagsuuazvinanandile
devnstanualuseausia 9 u Tnsusnuasfsdoya laatoyannsenislussnuis 9 3y
warrndoya Tnswdasdoyaddymniulidunemaioilunadng lnonadnifioiauddes
a¥19 Ao Tid Markdown fiflasaadismeda Usznoudie enstewianss Tnedinsszy

UseLNnUeatainassarwmraanun (613) Tuuwsagsienis fan i 4.14

AWA 4.14

§2987957897UNTINITNBUKUULLT (Markdown) T119a9nUSUNADU

* **Science Fact (Statistic):** Meta-analysis showed...

* **Compliance Fact (FDA Drug):** Thai FDA Drug Registrations: None found.

* **Source URL (Science):** <The https://doi.org/10.xxxx URL>

MnnsrUIuNsl asuiianuuiugilunisisioya uasnsdnsadeu
Yoya uazdsvonmulassaiafifmunsgrunsanin itelfidudeyafivdmiunisaiis
unailu Task dalU sunnsiaagnszuIunsyinauile

(9) inFesiiolunseuteyauazairanagns lnefidulsiamuadosdioLie
YutoyaT1e91u Markdown 118 uliazidon wdnudsudaiands (Facts) naiiuls
nanetdunnunagys (Strategic Plan) dmsunisiau desenayulng lngiaiaudaglim

Toyaiianan wiagldveyaniieglulioninsieilu 3 yuuewan Usenaume
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- Tan1an1en13nata (Market Opportunity) lnggainteyainsus (Trend
Facts) 11mangein15exls?

- anudululamawada (Technical Feasibility) Inegainuanisvaaes
(Lab Facts) Tasulwsiiflansdrdnyerls? desenludsgmansaulalvme

- Jadnfinsuaiuasndy (Critical Constraints) lnggaindeyaiyine,
(Toxicity Facts) 11iounsnevsolal? aeesyiausunanislalnu?

wasanfiiinisieseideyaudafiaziinsdauasizvinagnd (Strategic
Recommendation) lngialausiaztigaudsiugaseunninnegiiiliososonnsldayulnsuas
dewandayalUluguuuy Markdown

(10) insesilawiiehteyasiTeuunany lnegidslfoonuuuliinisasis
LOLIUA kAT NSV (Task) dalifietaud v dudndunsiey (Synthesizen) 7 fos
nenswatoiieaseiug ndeuianse (Fact Sheet) wdhunSeusedliduunamuiisnude
wazillassaiefignies edlviihiidedoyaannsiisenisdeiiaass (Fact Sheet) Als an
Bouumarailuguuuuiidesnis finsfamdnde malsuunanugavinefiaseunay (Final
Article Synthesis) lnad §o 91707 101920010 uvdeteyaidva7 ougalild Ao
# ===MASTER FACT SHEET=== fia$adulu Task fount lnglu MASTER FACT SHEET
fiuadns Ao TWd Markdown fllassadaauysal fidemilasevaquussifundn (wuali,
Inenmans, Sausssy, nguane) laefifissaesdruanrefigninguiuusiaanizianzas
A9 # References (van1y APA Citation) wag # Sources Consulted #39318N13UNEI81989
frovun deflidovnusznaudie

- Ui (Introduction): luunauazlddariaaseansienisteninugey
AGusufetoiaaTadounsudguain (Trend Fact) sidsuduumin

- duAneAans (Scientific Deep-Dive) TuunAMNALABILNITNA1IN
ToL199399199N81A@AS (Science Fact (Statistic)) waz@15Usznoud1Aty WU Curcumin

YORNANAINSELT

[
a

- dunitynaadu (Traditional Wisdom) Tuunaudeudeufiale
yuruflameanzas unzmslfuuusafuiiseyly vunanfenitya iy Fact Sheet

- druanudasnde/ngyiane (Safety & Regulatory) luunainusedsey
anuriludusuaindeianisinuautasaste (Compliance Fact) iuad1arifioud

Usnglu Fact Sheet FuuL09
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3

- AUNTIWHUNALNS (Strategic Analysis) TuunANALANITIATIER
Joyalonianinisnatn anudululdmanaiia wazdearsseidlunsldayulns
- dunsagulayaayulng (Herbal Knowledge Summary) luunaiuag

=

fimsagudayaayulnsiumngeglunsasmannmsifianuigidesivegialsiuunaig

9

£
=

Adeutunivdluaduil

- N1957UTINTIUN199 199 9 (Reference Compilation) 2¢H 89A UMY
§ 01719959193 n8A1@nS (Science Fact (APA Citation)) Taan1581989 Markdown o
# References uazAnaaNtoALE1B (APA Citation) wiawudnguuuudusensaidiuiay

E mii’miﬁmma'ﬂ‘ﬁm (Source Compilation) 1AEAURITIINITTDAINM

PIRUATNSUAUAEY “Source URL (..):” wazasned@ruluids # Sources Consulted LNaLaR

(% [
Y

Joyasnedwisualudin wiaudaguuuudusensaidiuay
- unagy (Conclusion) MsiTguasuillonviavaalunauing

=Y

(11) wseliansivaeulssdnsnmuesunay Inedidelaimuniaade

[

Juslaefithvang fe Wheluivhmihfinsaaeuarunasuiiau (Robustness) T1doyadiity
melunield? uagn1snsivaeuaiugni e (Clarty) 718in15a5 199y atlanana
(Hallucination) #3017 Tnsielausiagisdoyauifisudu Usznause deyaiiduteiionss
(Master Fact Sheet) fudoyaluunanuiidouada lnoielaudagyinisdadu Weleind
Yoyaunaidennmau (Dropped Entities) aziuuiildfiazanas Ingaglinadniidseanidu
Markdown Report € 93z uanazuwuutd uilesidusd Usenaudie azuuuAIuasY
(Collaboration Robustness Score) Ingagiinisesuiedn iiudoyalsd % azuuuniseduie
fo3a (Explanation Clarity Score) wagnsuanasensfiszydauin feyalnumeld uas
foyalsuusstues (List of Errors)

ya o

(12) \n3 padloft ldlumsdaduiil oweuns unaiy Tneg 3 doldsiaun
13 osileLfi amsIaaeunsuTeya N13ATI9EBUANYNABIIBITEYA AINLANAT AT
A5IvdRUAINNATIANG (Audit Efficacy or Relevance) wazanudululalunisvenglulunis
gna1Mn 33 (Audit Feasibility or Scalability) lngazuansnadnssanunduazuuunas
anun13alfindy (Go/No-Go)

(13) insesiletuiindoyaunanuiidouadanardesnluil Google Drive
wielsigldanunsanmilvanunealsls

Mnunauilldesninannszuaunsluguuuuniv Markdown g3dele

Waunaseslle SaveMarkdownToDocxTool fignasnuuuniiiu 1a3esdle (Tool) d1msu
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wudlasdinnsiandn Ao nsudandon Markdown fiieiaudadisdu Tiduenans
Microsoft Word (.docx) Tnedalusid n¥eun1sdaguuuuiiugruuwaznisadaniinn las
ndnnsvien Ao tndidenn Markdown Aidfasnisutas adremdensiaaeusuiu (Style)
yosgoniiluionans Word tisliudladiizuuuy (Style) Aifmuaesdmsulasesisunania
(Body Text) uazsiatia (Heading) Inerinuun Font ilosiuidiu Times New Roman anvineg
AziimsassideunautazioanunUuiinas Google Drive
4.2.2 maysannsesasdislulyruduiafiaaun

1. Mssiaueluiuaziad eafieiilefumdeyaimsudavainlay Trend
Analyst Agent snun il 4.15 iielvvimihiiduindenssninegruanug wnlthmann iile
TiAs1EvuUINIINITguaguaIngaluy (Analyzes Moden Wellness Trends) Taedl

NUALLDYAVDILDLIUR F19T)

AR 4.15

MIAmuUAUNUm WWving uaz)iviasved Trend Analyst Agent

trend_analyst agent:
role: >
Global Wellness Institute (GWI) Herb Specialist
goal: >
To analyze internal CONTEXT documents to find key entities (like diseases) and
then correlate those entities with external web trends from specific
sources like the Global Wellness Institute (GWI).
backstory: >
You are a research specialist skilled at both reading internal RAG context and

performing targeted web searches. Your mission is to connect the knowledge

found in context with modern, external trends.

NN 4.15 Tus18azdenN1SYINUVBLDLAUR LT 2 8819 AD

(1) nMshstolantz (Name Entity) Feasfisdoyaayulnsuazanide lnef

[ 1% o o

Adfty wazAumAdAyanitieItatuayulnsty Wy a15dAy assnanvedayulng

o

WU AANISONLEY wazlsaNsnwnle wu vy Wusu
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(2) Mmafumuualtunieuan (External Search) aglddoyadyulnunia
v & I3 a v A A& v 2 oA . Ao W a % a
Toyaaniuled lnaiSenldiniasiionuniiu e tavily_search lneiiddsluniunasdayad
\gvaeriu Global Wellness Institute (GWI) wSawuilduaunnseaulan Feilidmang fe
nsrumayulnstignynisegelslunainlandagdu

2. MINLLeRNdLaATalaaAayan1snnaesaulnslag Herbal
Laboratory Agent A11N1NT 4.16 LIl 8R40 By vl 41 83T 0In UNAN1SITeay ulnsly
WesU Uk wazasUnadayamamadia lawn TLC, HPLC, GC-MS T8msann wasindyinen

1Y

R8s 19azdunvadLaLaUs Al

AR 4.16

MIAmuUAUNUIM WWvsNe uaz)iviasved Herbal Laboratory Agent

herbal laboratory agent:

role: >
Herbal Laboratory Analyst

goal: >
- Extract lab-related information from Pinecone snippets.
- Summarize TLC/HPLC/GC-MS/extraction/pharmacology/cosmetic data.
- Output English-only structured LAB_DATA markdown.
- Use Pinecone tools exclusively.

backstory: >
A laboratory specialist experienced in reading Thai herbal lab reports,
chromatographic fingerprints, extraction methods, and QC documentation.
## Operational Rules
- **Allowed tools:** ‘search pinecone’.
- Do NOT type "Action: None".
- Do NOT use PubMed tools.

3. AIWAILLELIUA kAZLAS Bedl o oAU Toyasuddeay ulnslay
Research Agent anun1wil 4.17 ienTivaeudeyaayulnsninang undingimanssaasy

1Y

R8s 1azdunvadLaLaus Al
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AW 4.17

MIAMUAUNUIM LYY uaz)ivasved Research Agent

research_agent:
role: >
Scientific Researcher
goal: >
- You MUST output in English only.
- **Search PubMed using the provided English/Scientific term '{herbs}'
exclusively.**
- Focus **exclusively on evidence from PubMed**.
- Identify the herb's **validated active compounds** and **mechanisms of
action** strictly from PubMed studies.
- Retrieve **1-2 high-quality scientific studies** per entity and extract:
- exact ‘abstract raw’
- 1-2 sentence ‘key findings’ (based only on the abstract)
- APA-style ‘citation apa’ (verbatim from pubmed parse)
- PMID and canonical URL
- Produce a **highly structured Markdown report** exactly matching the
schema required by the ‘research_evidence task'.
backstory: >
## Persona
A pharmacist and researcher specializing in systematic reviews and meta-
analyses. Experienced in medical and herbal research, capable of summarizing
complex data into clear, accessible language.
## Operational Rules
- **Allowed tools:** "pubmed search” (or any tool you have).

- Do NOT type "Action: None".

- Prioritize using PubMed for scientific evidence if available.

4.nsimueIudkazAS Beila oA uMIToya oe. lng Compliance

Checker Agent AaNNY 4.18 yiuthNFuAUAD I UENINENeLazAwaIne DuUNEn o
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4

WY avansuuemng, wwaneldeudsuen angiuteya s, lng iiensivdeuaugnses

<9

mungszdeu antuviniswlaarduasizideyailabiilusenuasuniwdinguly

Y

[

JULUU Markdown agnaliuszuy tnefisivazidenvadeiaud feil

AR 4.18

MIAmuUAUNUm WWvng uazpiivasves Compliance Checker Agent

compliance _checker agent:
role: >
Thai FDA Regulatory Analyst
goal: >
To investigate the Thai FDA regulatory status for {herbs} by finding, browsing,
and extracting specific registration numbers (e.g., L@VAITUUDINNS, LINZLTIUFITU
1) and formatting them as a **structured Markdown report**.
backstory: >
## Persona
A meticulous regulatory analyst specializing in **Thai food and drug law**.
You have deep knowledge of the **Thai FDA** databases. You are an
expert at finding, browsing, and extracting specific registration numbers
from Thai FDA web pages and PDF documents.
## Operational Rules
- **ENGLISH-ONLY RULE:** Final output must be **English Markdown text only**.
- Translate all Thai text (from inputs or tools) into English.
- Do NOT type "Action: None".
- 1 Action = 1 Tool = 1 JSON object.

nsmuELUALasAT ol aanTIvdeUANUaenfelun sl dayulns
1y Safety Inspector Agent MuAINA 4.19 W onsIvasudayaninulasndelunislyd
ayulns InenisAumiaain Teyasrvuivlesd DailyMed n3ogiutoya oe. voUszineg

ansgonsn lnelisneazidenuadolaud Aall
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AR 4.19

MIAMuUAUNUIm WvNe uaz)iivasved Safety Inspector Agent

safety inspector_agent:
role: >
DailyMed Label Analyst
goal: >
Find the official 'Drug Facts' label for {herbs} on the DailyMed (US FDA)
website. You must parse the first valid product page found and accurately extract
all specific fields (e.g., Active Ingredients, Uses, Warnings, Directions) into the
required output format.
backstory: >
You are a Regulatory Affairs Specialist with a singular focus on the US FDA's
DailyMed database. You are an expert at parsing structured 'Drug Facts' labels.
Unlike a toxicologist, your mission is not to interpret safety, but to meticulously
find and extract the *exact text* from the label fields (like Active Ingredients,
Warnings, and Inactive Ingredients). You ignore scientific papers (like LiverTox or

Thai FDA sites) and focus ONLY on the DailyMed product information pages

provided by your search query.

myiReluiLaeiosdleilonaaeutoyafivine nainuesanulns
Tae Clinical Toxicologist Agent A1uAWd 4.20 1l oA uAuuazasUToyanudufivms
Adtin (Clinical toxicity) Usgifinaulasnsy (Safety profiles) wags1891unIMANYT LU
mMsuiniivvesiu dmfvaulnslaoniuluiiunadsdeyasedugeiidedeolduazinigsneds

Y

(Authoritative sources) W14 NCBI Bookshelves, LiverTox kag PubMed lngfisnaaziden

[

YDIDLAIUA HIT
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AR 4.20

MmUY WvsNe uazpivasved Clinical Toxicologist Agent

clinical_toxicologist_agent:

role: > Clinical Toxicologist

goal: > Investigate and summarize clinical toxicity, safety profiles, and case
reports (e.g., liver injury) for {herbs}, focusing on authoritative sources like NCBI
Bookshelves, LiverTox, and PubMed.

backstory: > You are a specialized Clinical Toxicologist and medical researcher.
Your expertise lies in navigating complex medical databases (like NCBI and
PubMed) to uncover evidence of hepatotoxicity, drug interactions, and adverse
event case reports. Your mission is to extract and summarize high-level scientific

findings on safety, not just simple "Drug Facts" labels.

N1sAALIBLAUAkaTLAT Bel oAU ITBYa TUsTTUlAY Cultural Editor
Agent anunwi 4.21 yihwmthinsivdeuteyaayulnsmunangityauasuse ihaansing

TngAuAuiugudeyaneiausssy uagasviuusunmainussiunufuliognsgndes fall

AR 4.21

MmUY WhvsNe uaz)ivasved Cultural Editor Agent

cultural_editor_agent:

role: > Thai Traditional Knowledge Expert

goal: > Analyze and verify information on Thai traditional herbal wisdom for
cultural and historical accuracy, prioritizing cultural databases.

backstory: > You are an expert in Thai herbal wisdom and its deep cultural
context. Your primary function is to source and validate information using

authentic cultural archives, such as the SAC (Princess Maha Chakri Sirindhorn

Anthropology Centre), to ensure historical accuracy.

N1SWAILLBLAUA kAZLAT Dallawi anTIvaeutoyadyulnsvimeunsly
1158193917713108 Internal Knowledge Agent AIUAINY 4.22 [BYINNITEIU ALATIZH Ly

[

a3y Yeyaayulnsluguiuy RAG lneliseaviBunvediaiaud fadl
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AR 4.22

MIAMUAUNUIM LYY uar)ivasved internal Knowledge Agent

internal_knowledge agent:

role: > Internal Knowledge Analyst

goal: > To meticulously read, analyze, and summarize the internal RAG context
provided for {herbs_thai}.

backstory: > You are an internal research specialist. Your sole focus is on the
pre-compiled RAG context. You do not search the web. Your mission is to
accurately extract and summarize this internal knowledge according to the task's

instructions.
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AR 4.23

M muAUnUm 1Wvne uaz)iviasved Planner Agent

planner_agent:

role: > Herbal Strategist

goal: > To meticulously analyze the provided MASTER FACT SHEET, identifying
key facts (Trends, Lab, Toxicity, Safety) and synthesizing them into a coherent
strategic plan for new product development.

backstory: > You are a senior business strategist specializing in the wellness and
herbal supplement industry. Your expertise is not in finding new facts, but in
analyzing a completed dossier (the MASTER FACT SHEET) to find market

opportunities, identify product constraints (based on toxicity and lab data), and

develop a high-level business plan.

Ref. code: 25686724032542BWC



79

MsWaLelauduazia3 eallolfl oTuutoyauazi ey anniou
unaalag Writer Agent aua il 4.24 vimihilysannisteyaidelassane Usznause
Foyawmsudauamm Inereans nguane Tausssy Wethinduarziuarfesisoatenill
Tinaneiduuneugunimiiinauls dilade uasiinnugniosusiug Tnedrsdaionan

eil

Poyanuilasumwintu fseazidenveoiaud A

AR 4.24

MmUY Whvsne uazpivasves Writer Agent

writer_agent:

role: > Herbal Wellness Content Writer

goal: > Synthesize structured **Markdown data** from all preceding tasks (Trends,
Research, FDA, Culture) into a single, cohesive, and engaging deep-dive article for a
wellness-focused audience, written in the target language: {lang}.

backstory: > You are a professional health and wellness writer, skilled at
translating complex scientific, legal, and cultural data—provided to you as
**structured Markdown reports**—into accurate, inspiring, and easy-to-understand
content. You don't just report data; you tell a compelling story, weaving together
modern trends, scientific evidence, and traditional wisdom seamlessly, based

*only* on the key-value facts provided in the Markdown context.

MIiaLIOIRUALazIATslaianTIvdeUUNAILLlAY QA Auditor Agent

AIUANTA 4.25 WNBRTIVFRUNTEUIUNTTAIaTRYR Wazdayadamie (Data Loss) Ao i

[ @

FaaasansrglUluunainy swutansivasunisileaniwia (Hallucination) IaetiiguLAssiy

v v Ly |

Jayasuatuwinty 1ie5UTeunANgainYas o ul 1993908 19ATUAILLILET WAz

Y

[

Jannsrivtoyailainy (Not Found) laagagndediusila lnelistwazienvasoiaus fail

Ref. code: 25686724032542BWC



80

AR 4.25

MINMUAUNUIM 1WIMNY uazniviasves QA Auditor Agent

ga_auditor_agent:
role: >
Zero-Tolerance Quality Auditor
goal: >
To audit the data pipeline for **Data Loss** (facts from consolidation task
missing in write_article task) and **Hallucination** (facts in write_article_task *not*
found in consolidation_task). You must verify that "Not Found" results (like
'citation_apa: not_found') are correctly handled as a *finding*, not a *failure*.
backstory: >
You are a meticulous auditor. You trust the Master Fact Sheet (from
consolidation task) as the *only* source of truth. Your mission is to ensure the
Final Article (from write article task) is a perfect reflection of the Fact Sheet. You
must verify that critical statistics and specific compliance data (like 'Drug

Registrations: None found') are transferred with 100% accuracy.
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AR 4.26

MsnmuAUnUm WWvne uaz)iivasveds Content Strategist Agent

content_strategist_agent:

role: > Lead Content Strategist & Product Owner

goal: > To evaluate the final article's real-world value by assessing its **Practical
Efficacy** (Is it relevant to our wellness audience?) and **Implementation
Feasibility** (Is this workflow viable and scalable?).

backstory: > You are the head of content strategy for a major wellness brand.
You represent both the end-user and the business. You will read the Final Article
(from write_article task) and compare it against the initial Trends Data (from
analyze trends task) to ensure the content is **relevant (Efficacy)**. You will also
assess the overall workflow design (e.g., the use of check_compliance_task and
find_safety data task to split tasks) to determine if the system is **scalable and
cost-effective (Feasibility)**. Your judgment determines if the article is "Ready for

Publication."
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AR 4.27

MIAMuUAUNUIM WY uazpiiviasved Formatter Agent

formatter_agent:

role: > Formatter Agent: Article Formatting Specialist

goal: > Convert the Markdown article produced by the Writer Agent into a Word
document (.docx).

backstory: > A technical editor and formatting specialist with expertise in

document layout and academic manuscript preparation. Responsible for verifying

the correctness of the Markdown structure and generating a word documents.
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Turmeric: From Ancient Wisdom to Modern Strategy
Herbal in Wellness Trends

The absence of trend facts in the provided context limits the identification of specific market trends
related to turmeric. However, the cultural significance of turmeric in traditional Thai medicine and its
use in treating various diseases, along with the presence of various compliance facts related to
turmeric-based products, suggests a potential and existing market for turmeric-based dietary

supplements and herbal products.

Scientific Deep-Dive

Turmeric, with its active compound curcumin, has been the subject of various scientific studies. The
lab facts provided demonstrate the technical feasibility of extracting and identifying compounds from
turmeric, such as curcumin and turmerone, using methods like TLC, GC-MS, and ethanol maceration.
The pharmacological findings, including antibacterial activity against Staph. aureus, support the
potential of turmeric extracts in developing products with therapeutic benefits. The quality control
measures, such as the absence of contaminants and the specified ethanol yield, further indicate the

feasibility of producing high-quality turmeric extracts for product development.

Scientific Research:

For centuries, turmeric has been utilized for its therapeutic properties; however, it is now being more
frequently associated with the development of drug-induced liver injury (DILI). The popularity of
dietary supplements (DS) is rising, yet patients frequently omit disclosing their use to healthcare
providers, as they do not perceive them as drugs. This dynamic will expose doctors to more patients
suffering from the adverse effects of DS consumption. We present the case of a 61-year-old white
European male, presenting with right upper quadrant abdominal pain, initially managed with antibiotic
therapy based on radiological evidence of acute cholecystitis. The clinical course was complicated by

progressive jaundice and severe hepatitis, necessitating hospital admission for comprehensive
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diagnostic evaluation. Despite an exhaustive assessment, a definitive etiology was elusive until the
patient revealed self-administration of a DS comprising turmeric and black pepper over the preceding
year as adjunctive treatment for depressive symptoms. This disclosure led to the diagnosis of DILI, and
complete normalization of hepatic function was observed within 2 months following discontinuation
of the DS. This case underscores the potential for turmeric-containing DS, particularly those combined
with bioavailability enhancers such as black pepper, to trigger DILI in patients at risk. Healthcare
professionals should proactively inquire about their patients' DS consumption and remain vigilant for

their potential adverse effects.

Curcuma caesia Roxb. (Black Turmeric), a perennial herb, is known for its bluish-black rhizome and
camphoraceous aroma. Althousgh it is reported to have wide range of therapeutic activities, the
chemotype selection from eco-regions of Eastern India is still scarce. The present study investigated
the intraspecific diversity in essential oil (EO) yield and composition among 53 accessions and the
bioactivity potential of the top 20 high oil-yielding accessions. Hydrodistillation of the rhizomes
revealed significant variation in EQ yield (0.31-2.53% v/w), with the highest yield observed in Curcuma
caesia 43 accession. GC-MS analysis identified 60 compounds, accounting for 85.09-99.94% of the
total oil composition. The identified predominant compounds were curzerenone (20.31-28.12%),
camphor (8.33-19.74%), eucalyptol (2.14-18.23%), ar-turmerone (0.26-17.83%), borneol (0.91-12.40%),
curzerene (1.87-4.73%). Chemometric analyses, including PCA, PLS-DA, sPLS-DA, and clustering
methods such as hierarchical clustering (dendrogram) and K-means partitional clustering, effectively
classified accessions into three distinct chemotype: C. caesia curzerenone, C. caesia camphor, and C.
caesia eucalyptol. The DPPH assay revealed remarkable antioxidant potential, particularly in Curcuma
caesia 43 accession (IC(50):0.54 mug/mL), surpassing positive controls (Quercetin (IC(50) = 0.6
mug/mL), Gallic acid (IC(50) = 0.67 mug/mL), and Ascorbic acid (IC(50) = 4.21 mug/mL)). C. caesia EO
displayed varying degrees of antimicrobial activity against multidrug-resistant strains, with Curcuma
caesia 43 accession exhibiting exceptional efficacy against A. baumannii (MIC: 0.09 mug/mL) and S.
aureus (MIC: 0.19 mug/mL). The top 20 high oil-yielding C. caesia accessions were evaluated for ten
agronomically important morphological traits, and nutritional analysis was conducted in the selected
chemotypes. The results highlight the significant influence of geographic origin and environmental
factors on the yield, chemodiversity, and bioactivity of C. caesia EO. The identified chemotype of C.

caesia can be used for industrial, agricultural and conservation purposes.

The antibacterial and antibiofilm efficacy of ar-turmerone, a major constituent of Curcuma longa

essential oil, against Gram-positive clinical pathogenic strains of bacteria was evaluated in this study.
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ar-turmerone was extracted from turmeric essential oil using silica gel column chromatography and
characterized by nuclear magnetic resonance (NMR), liquid chromatography-mass spectrometry (LC-
MS), and high-performance liquid chromatography (HPLC). Antibacterial efficacy was tested via broth
microdilution to determine minimum inhibitory concentration (MIC) values against Staphylococcus
aureus (ATCC and clinical isolate), S. epidermidis clinical isolate, Enterococcus faecalis clinical isolate,
and Streptococcus viridans clinical isolate. Biofilm inhibition (minimum biofilm inhibitory
concentration, MBIC) and eradication (minimum biofilm eradication concentration, MBEC) were
assessed using crystal violet assays and bactericidal effect was then confirmed using resazurin viability
assay and live/dead fluorescence microscopy. Ar-turmerone exhibited significantly lower MIC, MBIC
and MBEC values than the turmeric essential oil and the standard drugs. Cytotoxicity testing on HEK
293 and L929 fibroblast cells showed that ar-turmerone was highly biocompatible (IC(50) = 11.09 mM
in HEK 293; no cytotoxicity in L929 up to 9.25 mM). This study provides a comprehensive in vitro
evaluation of ar-turmerone's antibacterial, biofilm inhibitory and eradication potential. The efficacy of
ar-turmerone against biofilm-forming, drug-resistant Gram-positive pathogens and low cytotoxicity

established the compound for future development as a plant-derived antimicrobial agent.

Traditional Wisdom

Turmeric has been used for centuries in traditional Thai medicine for its therapeutic properties. The
cultural significance of turmeric is evident in its use in various communities, such as Abha Bhubejhr
Thai Pharmacy Museum, Ban Dong Bang, and Ban Tab Ya, where it is valued for its medicinal
properties and used in treating various diseases. The infusion process involves steeping the herbs in
alcohol, water, or honey to create medicinal products. Turmeric is also used as a medicine to treat
various diseases, and its usage has been passed down from ancient times to the present. The
community's deep understanding of traditional herbal practices, with a strong emphasis on the use of

local herbs in treating various diseases, ensures the continuation of traditional practices.

Safety, Regulatory, and Constraints

The toxicity facts highlight a critical constraint related to the potential of turmeric to cause liver injury,
as evidenced by case reports and the association with drug-induced liver injury (DILI). The mechanism
of this injury is thought to be idiosyncratic and possibly immunologically mediated. Common side
effects include gastrointestinal upset, dermatitis, and yellow stool, with more severe side effects being
liver injury. This necessitates careful consideration of safety warnings, dosage limits, and potential

interactions with other medications in product development. Ensuring the quality and purity of
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turmeric extracts, as well as thorough testing for toxicity and safety, will be essential to mitigate these
risks. Compliance with food and drug regulations, including obtaining necessary registrations and

approvals for turmeric-based products, is also crucial.

Strategic Analysis and Product Opportunities

The strategic plan for new product development based on turmeric involves targeting specific health
benefits that align with consumer demand for natural health products, implementing rigorous quality
control measures to ensure the purity and safety of turmeric extracts, and ensuring regulatory
compliance. The market opportunity for turmeric-based products is evident, given the cultural
significance of turmeric in traditional Thai medicine and the presence of various compliance facts
related to turmeric-based products. However, the critical constraints related to safety and toxicity
must be carefully considered and addressed through targeted product development, safety-centric

approaches, and educational marketing.

Herbal Knowledge Summary

Turmeric, or Turmeric, is not explicitly mentioned in the provided context as having specific herbal-
related information. However, the discussion around traditional Thai medicine and herbal use suggests
a rich culture of utilizing natural remedies for health and wellness. Turmeric has been used for
healing in Thai wisdom for a long time. The innovation of 'Nam Prik' (chili paste) is used as a dip, as it
helps with digestion. Turmeric is also used as a medicine to treat various diseases, and its usage has
been passed down from ancient times to the present. It is essential for everyone to pay attention to
their health and take care of themselves to avoid illnesses, which can help reduce the country's
healthcare burden. Additionally, consuming the right food and avoiding excessive consumption of any
particular element can prevent diseases. A balanced diet and proper eating habits are crucial for
maintaining good health. Turmeric is a key ingredient in many Thai dishes, including curries and soups,
and is known for its medicinal properties. It is also used to make various herbal remedies, such as teas
and tinctures, which can help to boost the immune system and prevent illnesses. Overall, turmeric is
a valuable herb that has been used for centuries in Thai culture, and its benefits are still recognized

today.

Conclusion

Turmeric, with its rich history in traditional Thai medicine and its potential health benefits, presents a

significant opportunity for product development in the health and wellness industry. However, the
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critical constraints related to safety and toxicity must be carefully considered and addressed. By
adopting a safety-centric approach, ensuring regulatory compliance, and focusing on targeted product
development, companies can capitalize on the market opportunity for turmeric-based products while

minimizing risks associated with toxicity and safety concerns.
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efficacy of ar-turmerone derived from Curcuma longa L. arrested multidrug-resistant pathogenic Gram-

positive bacteria. Archives of Microbiology, 208(1), 22. https://doi.org/10.1007/500203-025-04543-5

Sources Consulted

[1] https://doi.org/10.1002/ccr3.71489

(2] https://doi.org/10.1038/541598-025-24187-1

[3] https://doi.org/10.1007/s00203-025-04543-5

[4] https://dailymed.nlm.nih.gov/dailymed/druginfo.cfm?setid=3ac87193-198b-49a6-98b8-
€925441d578c&audience=consumer

[5] https://www.ncbi.nlm.nih.gov/books/NBK548561/

[6] https://db.sac.or.th/museum/museum-detail/873

[7] https://wikicommunity.sac.or.th/community/431

[8] https://wikicommunity.sac.or.th/community/2388
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# ===TRENDS DATA===

## Wellness Trends for: Turmeric (Curcuma longa)

### Finding 1

* **herb_name:** Turmeric (Curcuma longa)

* **wellness_context_summary:** Turmeric, a spice commonly found in Indian and
Middle Eastern cooking, has been shown to have numerous health benefits due to its
active compound curcumin. It has potent antioxidant and anti-inflammatory properties,
which may help prevent chronic diseases such as heart disease, cancer, and Alzheimer's
disease. Turmeric may also improve symptoms of depression and arthritis.

* **source_url:** https://www.healthline.com/nutrition/top-10-evidence-based-health-
benefits-of-turmeric

### Finding 2

* **herb_name:** Turmeric (Curcuma longa)

* **wellness_context_summary:** Turmeric has been used in traditional medicine for
centuries, and its active compound curcumin has been shown to have anti-inflammatory
and antioxidant properties. It may help reduce inflammation and improve symptoms of
osteoarthritis, and may also have a role in preventing the development of Alzheimer's
disease.

* **source_url:** https://www.hopkinsmedicine.org/health/wellness-and-
prevention/turmeric-benefits

#iH# Finding 3

* **herb_name:** Turmeric (Curcuma longa)

* **wellness_context_summary:** Turmeric may help reduce inflammation and improve
symptoms of chronic diseases such as heart disease, cancer, and Alzheimer's disease. Its
active compound curcumin has been shown to have potent antioxidant and anti-
inflammatory properties, and may also improve symptoms of depression and arthritis.

* **source_url:** https://health.clevelandclinic.org/turmeric-health-benefits/

Ref. code: 25686724032542BWC
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# ===LAB DATA===
## Internal Lab Evidence for: ﬁuﬁu%’u / Turmeric
* **main_sources:**
* 42 KhaMinChun.pdf (p.5)
* **linkage to_target herb:**
* TLC and GC-MS performed on ethanol extract of turmeric rhizome (ngﬂéuﬁu)
* Curcumin and turmerone detected in turmeric oil sample (from mﬁu%,u)
* **experimental_methods:**
* TLC: silica gel F254, solvent hexane:ethyl acetate 7:3
* Extraction: 95% ethanol maceration for 7 days, filtered and evaporated
* **identified_compounds:**
* Curcumin (TLC band hRf 41)
* Turmerone (GC-MS major peak at RT=12.5 min)
* **chromatography details:**
* TLC: 3 bands detected, Rf 0.41 (yellow), 0.56, 0.72
* GC-MS: Peaks identified via NIST database match
* **pharmacological_findings:**
* Antibacterial activity against Staph. aureus (zone of inhibition: 14 mm)
* **quality_control_observations:**
* No contaminants detected, ethanol yield: 12.3% w/w

notes:**

* Study suggests turmeric extract has potential for topical antibacterial

formulation

Ref. code: 25686724032542BWC
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# ===RESEARCH DATA===
## Scientific Evidence for: Turmeric
* **herb_name:** Turmeric
* **herb_name_scientific** Curcuma longa
### Validated Compounds
* **Compound 1:**
* **compound_name:** Curcumin
* **mechanism_name:** Anti-inflammatory
* ¥*supporting_studies:**
* ®xStydy 14

* **study_type:** Case Report

* ¥*abstract_raw:** For centuries, turmeric has been utilized for its therapeutic
properties; however, it is now being more frequently associated with the development
of drug-induced liver injury (DIL). ...

* ¥*key findings:** This case report highlights the potential risk of drug-induced
liver injury (DILI) associated with the consumption of turmeric and black pepper based
dietary supplements. ...

* ¥*pmid:** 41255460

* **canonical_url:** https://doi.org/10.1002/ccr3.71489

* **citation_apa:** Pugnale, S., Schilter, L., & Galofaro, L. (2025). Drug-Induced
Liver Injury Associated With Turmeric and Black Pepper Based Dietary Supplements
Consumption: A Case Report. Clinical Case Reports, 13(11), e71489.
https://doi.org/10.1002/ccr3.71489

### Overall Summary
* **summary:** The studies suggest that turmeric and its compounds, such as curcumin
and ar-turmerone, have potential therapeutic properties, including anti-inflammatory,

antioxidant, and antimicrobial activities. ...

Ref. code: 25686724032542BWC
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# ===COMPLIANCE_DATA===
## Thai FDA Status for: Turmeric
* **herb_name:** Turmeric
### Food Registrations
* **Food Registration 1:**
* **registration_number:** 10-1-00654-1-0112
* **product_name:** Fried Chicken with Turmeric (Isinz3u brand)
* **company_name:** Mavugindiia meySaua-Sumefiudiuiua
* **status:** Cancelled on 8/3/2560, Establishment license expired on
31/12/2559
* **Food Registration 2:**
* **registration_number:** 10-1-00654-1-0117
* **product_name:** Fried Squid with Turmeric (ldnz 31 brand)
* **company_name:** Mavugndiia meydaua-Sumefiudiuiua
* **status:** Cancelled on 8/3/2560, Establishment license expired on
31/12/2559
* **Food Registration 3:**
* **registration_number:** 10-1-01454-1-0004
* **product_name:** Turmeric Capsule (Dietary Supplement Product)
* **company_name:** UEn vsaunns n3U 9119

* **status:** Active

Ref. code: 25686724032542BWC
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# ===SAFETY DATA===
## International Safety Data for: Turmeric
* **herb_name:** Turmeric
* ¥*source_browsed:**
https://dailymed.nlm.nih.gov/dailymed/druginfo.cfm?setid=3ac87193-198b-49a6-98b8-
e925441d578c&audience=consumer
### Drug Facts Label
* ¥*active_ingredients:**
* **¥ngredient 1:**

* **name:** Turmeric Root

* **strength:** 2X HPUS

* **purpose:** Temporarily relieves acute symptoms of migraine headaches

* **ngredient 2:**

* **name:** Curcuma longa

* **strength:** 4X HPUS

* **purpose:** Temporarily relieves acute symptoms of migraine headaches
* **yses:** Temporarily relieves acute symptoms of migraine headaches such as:
pressure, pulsating, stabbing headache, nausea, sensitivity
* **warnings:** Ask a doctor before giving it to children under 12 years old. Stop using
immediately contact a doctor if symptoms get worse or persist more than 7 days in a
row. ...
* **directions:** Mix one packet with 12 ounces of water, one drink. You can add honey
or cane sugar to make it sweeter. For a Dreamsicle smoothie, add some ice cubes, 2
teaspoons pure vanilla extract and 12 ounces of coconut and almond milk in a blender.
Pulsate until smooth
* **other_information:** Not found
* *inactive_ingredients:** RIBOFLAVIN, MAGNESIUM, SIRAITIA GROSVENORII FRUIT

* **questions:** Not found

Ref. code: 25686724032542BWC
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# ===TOXICITY DATA===

## Clinical Toxicity Data for: Turmeric

* **herb_name:** Turmeric

* ¥*source_browsed:** https://www.ncbi.nlm.nih.gov/books/NBK548561/

### Clinical Summary

* **toxicity summary:** Turmeric, a spice and popular botanical product, has been
associated with a low rate of transient serum enzyme elevations during therapy.
However, some turmeric products have recently been implicated in several dozen
instances of clinically apparent acute liver injury. The clinical features of turmeric-
induced liver injury include fatigue, nausea, abdominal pain, and jaundice, with a
latency period of 1-4 months. The liver injury is typically hepatocellular, with
marked elevations in serum aminotransferase levels, and can be severe, leading to
acute liver failure and death.

* **mechanism_of injury:** The mechanism of turmeric-induced liver injury is
thought to be idiosyncratic, possibly immunologically mediated, and has been
linked to the HLA-B*35:01 allele.

* **reported_side_effects:** Common side effects of turmeric include
gastrointestinal upset, dermatitis, and yellow stool. More severe side effects
include liver injury, with symptoms such as fatigue, nausea, abdominal pain, and
jaundice.

* **case_report_summary:** Several case reports have been published describing
turmeric-induced liver injury, including a case of a 57-year-old woman who
developed acute hepatitis with jaundice after taking turmeric for 2-3 weeks, and a
case of a 35-year-old man who developed acute hepatitis with jaundice after

taking curcumin with black pepper for 2 months. In both cases, the liver injury was

severe and required hospitalization.
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# ===RAW_THAI DATA===
## Toyatuusssuavdmiu: iy
#H# N15AUMN 1
* **source_url** https://db.sac.or.th/museum/museum-detail/873
* *¥*community _context:**
* *community_name:** fifissinusinsunngdunulneasiogiuas
* **ocation:** JamiaUTIIUY3
* **ethnic_group:** ny
***fyll_thai_narrative_context** fifisfausimsunndunulnsefogquues iuifisiusinsusuuazeyindanug
enfuunmdunlng uazaplnslng fmsdauansinssansifsriuss Reudunvesimdunulne uazasyulng
Inefildlunssnulsasneg
* **specific_entities:**
* *¥ocal_names:**
* *tem 1%
* **name:* uiiudu
* **context_quote:** wiuduunanaield
* **traditional_uses:**
* *tem 1%
* ¥yuser* MITnwlsn
**xcontext_quote:** gnagulnsildinunlsasien
* **processing_methods:**
* ®tem 1%
* **method:™* N199ADY

P

* *xdescription_quote:** NM15AB4819ANITABINULDANDEDE NMIADIIUUISTINAT N1TABIAILUIR
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NaaNsNLANaULIDINNIUIATIEIRg Translation and Synthesis Culture Task
# ===CULTURE_DATA===

## Cultural Context for: Turmeric (mﬁwﬁ’u)

### Finding 1

* **source_url:** https://db.sac.or.th/museum/museum-detail/873
* *¥*community _context:**

* **community_name:** Abha Bhubejhr Thai Pharmacy Museum

* **location:** Prachinburi Province

* **ethnic_group:** Thai
* **community profile_summaries:**

* **community_highlight:** The Abha Bhubejhr Thai Pharmacy Museum is a unique institution that collects
and preserves knowledge about traditional Thai medicine and Thai herbs. ...

* *name_etymology:** No herbal-related information found

* ¥*community_environment:** The museum is situated in a province known for its rich cultural heritage
and traditional practices, providing a suitable environment for the preservation and promotion of traditional
Thai medicine.

* *¥local_wisdom:** The community has a deep understanding of traditional Thai medicine, with a strong
emphasis on the use of herbs in treating various diseases. ...

* ¥**community _organizations:** The museum is part of a larger network of organizations dedicated to the
preservation and promotion of traditional Thai medicine, working closely with local communities and
healthcare providers to promote the use of herbs in modern healthcare practices.

* **specific_entities:**
* **local_names:**
* **Iteim 1ox*
* **name:** Turmeric
* ¥*context_quote:** Turmeric originates from the southern region
* **traditional_uses:**
* *tem 1:’;
* **use** Disease treatment
* ¥*context_quote:** Herbal medicine used to treat various diseases
* **processing_methods:**
* *tem 1%
* **method:** Infusion
* **description_quote:** The infusion process involves steeping the herbs in alcohol, water, or honey

to create medicinal products
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(9) NaN15NAABUYBY Herbal Internal Knowledge Task NN 4.36

LLRUALIAS T UToYAaREINTIINUNAIUNITIVING Falinsseauna fell

mwﬁ?‘i 4.36

NaaNslAnauLI9ImIUAATIZAlRg Herbal Internal Knowledge Task

# ===HERBAL INTERNAL SUMMARY===

Turmeric, or Guflju%u, is not explicitly mentioned in the provided context. However,
the context discusses Thai traditional medicine, its benefits, and the use of various
herbs in treating ailments **JSON:
[Herbs_traditional Thai_medicine in the lives of Thai people.json, p.N/A] | PDF:
[Romprayom-2563.pdf, p.9]**. It highlights the importance of using locally grown
and traditional herbs for health benefits, as well as the economic advantages of
using Thai traditional medicine over imported medicines **JSON:
[Herbs_traditional Thai_medicine in_the lives of Thai people.json, p.N/A] | PDF:
[Romprayom-2563.pdf, p.32]**. The context also touches upon the preparation
and consumption of certain dishes for health, such as using specific herbs and
ingredients to boost appetite during seasonal changes **JSON:
[Herbs_traditional Thai_medicine in the lives of Thai people.json, p.N/A] | PDF:
[Romprayom-2563.pdf, p.17]**. Despite the lack of direct mention, the discussion
around traditional Thai medicine and herbal use suggests a rich culture of utilizing
natural remedies for health and wellness **JSON:

[Herbs_traditional Thai_medicine in the lives of Thai people.json, p.N/A] | PDF:

[Romprayom-2563.pdf, p.9]**.

INAMNT 4.36 a1sawtsiITenIsAUNUANNFNRUSLT Fellvedu 3
Wite ADANUATUNIUYBITBYE UTUNGUAMEIATIN Lavnseuleaien Tunnsen 4.17

i

e
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T899 IUAT UNaTUNITIATIZNYEN Herbal Internal Knowledge Task
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research_paper.docx msdeules | naiududiuiinng esenn Task 9
o wdeilsifidoyauiiuiu fifsuunanuds
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Naanslanauu19ImIUIATIZRlng Cultural Internal Knowledge Task

# ===CULTURAL INTERNAL SUMMARY===

Turmeric, or Guflju%u in Thai, has been used for healing in Thai wisdom for a long
time. The innovation of 'Nam Prik' (chili paste) is used as a dip, as it helps with
digestion. Turmeric is also used as a medicine to treat various diseases, and its
usage has been passed down from ancient times to the present. It is essential for
everyone to pay attention to their health and take care of themselves to avoid
illnesses, which can help reduce the country's healthcare burden. Additionally,
consuming the right food and avoiding excessive consumption of any particular
element can prevent diseases. A balanced diet and proper eating habits are crucial
for maintaining good health. Turmeric is a key ingredient in many Thai dishes,
including curries and soups, and is known for its medicinal properties. It is also
used to make various herbal remedies, such as teas and tinctures, which can help
to boost the immune system and prevent illnesses. Overall, turmeric is a valuable
herb that has been used for centuries in Thai culture, and its benefits are still
recognized today. **JSON: [Herbal processing.json, p.X] | PDF:
[herbal wild plants.pdf, p.X]**

¥ v
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T899 UL UNaTUNITIATIZIYEY Cultural Internal Knowledge Task (¢8)

Indeu VLD UnagUNIIATIEN
task_10_20251119 222835.txt | N1YIUINIG unANNASUSEIAUEARYaN Task
e uldegnansudau Taud dndn 9ae
(Content FoIN38eEeIMS (Digestion) N3
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research_paper.docx msé’uma}m 1uuwmmszqdw “Turmeric... is
TAUERAUTD not explicitly mentioned...” (aiiu
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long time” (vliugnlduuu) Ama

and Error) Tszuuthdernuilimudeya
(Disclaimer) 21n Task 9 AnuIA2Y
iaitlu Task 10 ffoyansufuwd)
liAnusloaiidaudetiues
research_paper.docx nsguilades | Womrieiasisuvdn See ms
iawaSedly Jostulse lnewdeulesninemns
UNAIY 137 (Balanced Diet) ludgunw

(Narrative Flow)

32AUTIRA (Country's healthcare

burden) FIHTIHUINUITUR]

(11) M353UTmdayalay Consolidation Task Litelvidulaluminugnaes

wiugveiionunay FI38laNmuINTEUINNITIUTINTYaTlANUavIe Wasn1s

asruenansaguasdmuingn (Master Fact Sheet) lnavihmihidudnandunisdunsien

=
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- nuIndoyauwiliu (Trend Data Categories) Us¥naunig Yoyainsus

waznszuadeny (Trend Fact) Tayaajuaniunisaldagtuvesayulnstug lunaianiede
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dernoaulall asoumquiaauiey (Popularity) naAnssuguslaa (Consumer Insight) %5e

Ya1sANIAd Ul MNeIveY Feeliunanuiianuiuatukasneulangauaulaves

eX2p
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(1) sevJuUs3Ten19esUURN1S (Lab Fact - Experimental Method)
U5ENaUsIY $18a8L8 8ANTNTINYDINITORNUUUNITNAGBY (Experimental Design) 138
nszvIuMIMIInemansildlunsinwayulngtug Weldmsuiausunuasreuunmes
QaRIGEN

(2) n35u35n15aiMans (Lab Fact - Extraction Method) Usgnaunig
foyasumziinrfumedaildlunmsuenarsddyesnaningiivayulng wu vlnvesian
azae (Solvent type like Ethanol, Hexane) segt1a1n19%1n (Maceration time) YRR
ooumgiifld eiinalaemssioUnauaraunmueansaia

(3) aﬂﬁﬁﬁﬁiyﬁmimwu (Lab Fact - Compound Identified) Usznauae
medearsusznauniandl (Chemical Constituents) #3eanseongnin1edin1n (Bioactive
Compounds) fignéunuviedusuifieglusoeaayulngtus wu Curcumin, Turmerone

(@) wan15iATzRelAsINInnTA (Lab Fact - Chromatography — TLC)
UszNaUnI8 Nadnsa1NNITILATIZR0IAUTZNBUAITA2875 Thin Layer Chromatography
(TLO) 53yAn RF (Retardation Factor) #3ednwaizwaanud (Bands) iusing ieldiduae
funiiendnwal (Fingerprint) lun1sszywiaiaganuudavdveans

(5) qwéwmmé’ﬁmm (Lab Fact - Pharmacological Finding) Usgnause
HansnaaaulsEansnmvesayulnslusedunasanaass (n vitro) vsedninaass (In vivo)
U qviaduTauuafise (Antibacterial) nvaduouyadasy (Antioxidant) wienalnnisean
quismeTnmEuY

(6) NAANENIIAG T NN3 812¥d1919 (Lab Fact - Cosmetic or Clinical
Effect) Usznausie deyafivsvenieszlomiiflothunldaieiunyud Tnoudufinadnssu
AN WienansaddiniiiAeafunsinwrEeussimeins

(M A15AIUANA UATWLALNIATFIU (Lab Fact - Quality Control)

UsznaumedayaiiednunisnadeuninsgiuanulasaieiasUssdnsamnisnin gy
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USunaufosazvoinaniniila (% Yield) n1snsiavansiuiou (Contaminants) #38A14AS
fvasansann iedudurnuasadensuinluldnu
1INAINT 4.38 LBLAUALAATI9TI8ITUNANTITTIVTINT RY ANNINT YA

wwiliwagnuinteyauufinisnainetmans Lied

A 4.38
msTIusanveyalae Consolidation Task luvsandeyauuililuuazninteyavjuanimmm

Inemans

# ===MASTER FACT SHEET===

## Consolidated Facts for: Turmeric

* *Trend Fact:** No trend fact found in the provided context.

* **Lab Fact (Experimental Method):** TLC: silica gel F254, solvent hexane:ethyl acetate 7:3

* **Lab Fact (Extraction Method):** 95% ethanol maceration for 7 days, filtered and evaporated

* **Lab Fact (Compound Identified):** Curcumin (TLC band hRf 41), Turmerone (GC-MS major peak at RT=12.5
min)

* **Lab Fact (Chromatography - TLO):** 3 bands detected, Rf 0.41 (yellow), 0.56, 0.72

* **Lab Fact (Pharmacological Finding):** Antibacterial activity against Staph. aureus (zone of inhibition: 14 mm)
* **Lab Fact (Cosmetic or Clinical Effect):** No cosmetic or clinical effect found in the provided context.

(

* **Lab Fact (Quality Control):** No contaminants detected, ethanol yield: 12.3% w/w

- MUY ey AUl TeN19Tne1Aa@ns (Scientific Research Data
Categories) lnssassdoyadiuiignoonuuuaniedafuteyaiildannsiudugiudeya
#4378 (Research Database Retrieval) Wieldliuunassnideiindede Usznause

(1) %a'ﬁmmmam%mamﬂwa (Science Fact - Herb) Usznausie izq%a
yangnumanssedeineeans (Scientific Name) vesayulwsidudmnevesnsdnm

N3TEYMeTeIMeImansyieliiinauLiug 198N s (Taxonomic Precision) uag

'
a

Hostunnuduauiionaifinindoidenviesiu (Common Name) umnsnsfuluusag i
(2) ansUsenausdinang (Science Fact - Compound) Us¥nausig ey
Foarsngnuiafl (Phytochemical Compound) 3 ea1508ngn5 1193207M (Bioactive
Compound) taw#t1zasieuisenguiliainuauls Fegelvszuvamsnideulss
AuaniRvesayulnsiirfunalnnsesngrisszsulananalsiegagndes
(3) yavoyaunAng 0913 (Science Fact - Abstracts) Usgnaun e

lassasedayauuusienis (List Structure) vinnthiiduneunuiuesdmiudaiusius
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idefiieades (Related Studies) lassasiunsdafudoyanuidelduarsiu audify
mnaAeITes (Relevance Score) Usenausie

- unédingeatiuauysal (Abstract Raw) Usenaudne ilevnundagasiuatiy
(Verbatim Abstract) fifmasnunainuvasteyalaensilaglifinisdauvas faneu vioagy
Ayl matfudeyalugluuudoanuifinnuddyieliluean sl duiund
asufuauysaifiaalunslinmeiuasduaneiiden anlonanininnisadredoyaifa
(Hallucination) 91nMsAANLARANAA

- 1159719893 UUU APA (Citation APA) Usgnaunie Tayaussaiunsy
ﬁuaamu%’&l%uﬁ?m ﬁgﬂ%’ﬂgmwummmmgm APA (American Psychological Association)
Tnedalusid Uszneusie Jerfuda DA Je91uide uazunaunsuns e luldains
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Ms5IUTINTayalng Consolidation Task lunuinteyaanasen1aingrmans

# ===MASTER FACT SHEET===

## Consolidated Facts for: Turmeric

* **Science Fact (Herb):** Turmeric
* **Science Fact (Compound):** Curcumin
* **Science Fact (Abstracts):**
* **Study 1%

* **abstract_raw:** For centuries, turmeric has been utilized for its therapeutic properties; however, it is now
being more frequently associated with the development of drug-induced liver injury (DIL). ..

* **citation_apa:** Pugnale, S., Schilter, L., & Galofaro, L. (2025). Drug-Induced Liver Injury Associated With
Turmeric and Black Pepper Based Dietary Supplements Consumption: A Case Report. Clinical Case Reports,
13(11), e71489. https://doi.org/10.1002/ccr3.71489

- MUY eNaANIININ U kaKALUINTFIUAINUaBAsY (Regulatory
Compliance & Safety Data Categories) lnglassasnsdayadand gnesnuuvundiodnifiu
foyafiAstosivanugmengrunouasnsiusesnnulasnievondnsias iloaiisainu
Jesiunazanmuidsdunnitausdeya Usznause

(2 L3

(1) Yoy an153nk sNd Nl (Compliance Fact - Food Registration)

[ |

Usgnoume Jayaseasvidunvaandndunnidiunauvosayulngiug Falasunstuneideu
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ogsgndadlugudeyavesdiinauanznssunsemsiazen (ev.) woymhesnuilisides
Tngszuuanansafsdeyalévaissionis (List of Registrations) 1t euandlsfifiudsniny
univaneluiosman lnefosdtsznavden fail

- registration_number: Lawﬁwmmw%Laﬁuﬁliuawm (License
Number) iileltlunsnsaeaeutioundy

- product_name: Fanan1sénuessdnsiaui (Commercial Name)

- company_name: QﬂizﬂaUﬂWiﬁaﬂwﬁm (Manufacturer/Distributor)

- status: an1uztaqUiuvesnandae (W asee, snudn, sinld) iledud
Twdndundiamnsadmelanunguune

ﬂiﬁlﬂwuﬁagammmﬁﬂ (Compliance Fact (Food): None found) n1s
szyanuz "lainudeya” (None Found) sgndniaulunsdifissuudumuudilaimunan o
Aendadugnudeys nesryuitetestunsaisdeyafionatn wasuddifeumaua
IO

(2) USnaufiuziifiennuvaende (Compliance Fact - Safety Dosage)
Usgnausie Teyaifeniuiinumsuslaaiivangan vielndiinrulaonseseiu aui
svyludsznAnsznsrmieuinsgiuaudasade 1 edesiunisladuarsiAuuuin
(Overdose)

(3) 79235239 (Compliance Fact - Safety Warning) Usgnounig sﬂjasﬂa
Aieumangrunevisedoriuild ffesszyuuaandudn wieUssmaieussanmienuis
i aniinssdlimssuusemu vie wuldlufislsadu deyadauifienuddygegalu
nsUesiunansenulausoguamuauslng

1A 4.40 telaudldaiienenunanisTIuTdeyanIanisiiy

AuakAzaRITINANNUaansY LIl
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Uaonse

# ===MASTER FACT SHEET===

## Consolidated Facts for: Turmeric

* **Compliance Fact (Food Registration 1):** registration_number=10-1-00654-1-0112, product_name=Fried
Chicken with Turmeric (Iéimg$u brand), company_name=vsyududin W::gﬁﬁl,ua-ﬁuma%m%uuua,
status=Cancelled on 8/3/2560, Establishment license expired on 31/12/2559

* **Compliance Fact (Food Registration 2):** registration_number=10-1-00654-1-0117, product_name=Fried
Squid with Turmeric (Ing3u brand), company_name=#13jududnin gy DAiua-dumesiudunua,
status=Cancelled on 8/3/2560, Establishment license expired on 31/12/2559

* **Compliance Fact (Safety Dosage):** Not found

* **Compliance Fact (Safety Warning):** Not found

- ‘wmm”agammﬂaaﬂﬁ’ammmﬂ&m (Drug Facts & Safety Data
Categories) mnnilvhmihiidaiiuneandeaiidniudiosssyuuaanuandasimudoriinue
yoshsnuiiugua 1w FDA Wilelielaudanansaiiausdoyanisldendigniesusiug
Usznaume

v

(1) ﬁﬁiﬂ@ﬂi]ﬁ/lgﬁﬁﬂ qy (Safety Fact - Active Ingredient) Usgnaun e

YoyaszydonazUTunnvesasddamandunssu (Active Pharmaceutical Ingredient -
AP)) fifnasonsinulnenss massyduiaslinnuinalnnisnuiinanasilauass
AT

2) ’J”mﬂszam‘maqmiaaﬂqmé (Safety Fact - Ingredient Purpose)
Usgnouse msssylssamrienguynandeineesansoongristiug iielslddlavei
nénvesEsueL1TnLIY

174

(3) assnAuwazYaUaly (Safety Fact - Uses) Usgnaunie Yoyassy

a U L3

91N VUEUIDANIIENNNITWINNGANAR S g tlanusasnwusaussinle (Indications)

Judwineliuslaadeduladentdndniumlanssiveinisnduey

v A 1%

(4) AiauLaUaAITIEIINAY Usenause diuidAyiganiuning
Uaendey srusiudeyaiediutevinuly (Contraindications) Hat aAesia1ind (Side
Effects) nuideiilinasld wu an3diassd win uasUfisenseninee (Drug Interactions)

LT BINUIUASIHIINNSLTRATD
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(5) au1aLag 35149 (Safety Fact - Directions) US¥naua 38 ATLUEUN
Aeatuuiunaunisld (Dosage) avudTunisld (Frequency) uwagdsnisusmsen fimunean
dmiuusiaztisiovdonaudldon ielvldnadndnsinugegauaznanidenylasueiu
u1n (Overdose)

(6) Y0188 ¢ (Safety Fact - Other Info) Usgnaudie oyalfi uiud
Ilusiomssnununmueansiue W gaumgilunsdaiu anvarussgianideadiunis
\Un visedayan1suan

(7) @aruvsenoulueangns (Safety Fact - Inactive Ingredients)
Usznause Tedeansussussen 1wy fuszanu & ndu vieansiude wilifinasonisinw
wislnwddyegsBedmiudiitinne giviansiafiuniia (Allergen Information)

(8) Yoanafnseasunu (Safety Fact - Questions) Usenausig Joya
nuneLavInsANYing ovoannadnn ol nan/g Sndmine 1l ol uilananunsasiany
AN R R T TR

MNANA 4.41 loiaudldaisnenunansusndoyavinedeyanin

Uapaduauaaingn LInal

A 4.41
mssvsamveyalae Consolidation Task luvuindeyaniuvaensienuaainguay

119357UANNYABANY

# ===MASTER FACT SHEET===

## Consolidated Facts for: Turmeric

* **Safety Fact (Active Ingredient):** Turmeric Root, Curcuma longa, Boswelia Serrata Extract, Ginger, Feverfew
* **Safety Fact (Ingredient Purpose):** Temporarily relieves acute symptoms of migraine headaches

* **Safety Fact (Uses):** Temporarily relieves acute symptoms of migraine headaches such as: pressure,
pulsating, stabbing headache, nausea, sensitivity

* **Safety Fact (Warnings):** Ask a doctor before giving it to children under 12 years old. Stop using
immediately contact a doctor if symptoms get worse or persist more than 7 days in a row. If pregnant or
breast-feeding, ask a health professional before use. Keep out of reach of children

* **Safety Fact (Directions):** Mix one packet with 12 ounces of water, one drink. You can add honey or cane
sugar to make it sweeter. For a Dreamsicle smoothie, add some ice cubes, 2 teaspoons pure vanilla extract
and 12 ounces of coconut and almond milk in a blender. Pulsate until smooth

* **Safety Fact (Other Info):** Not found

* **Safety Fact (Inactive Ingredients):** RIBOFLAVIN, MAGNESIUM, SIRAITIA GROSVENORII FRUIT

* **Safety Fact (Questions):** Not found

Ref. code: 25686724032542BWC



120

- %mméﬁaaﬂammLﬂuﬁwazé’umw (Toxicity & Adverse Profile Data
Categories) wnaivimihiimurndeyadauuasadodommguamilifedestuayulns
Tneufuteyaangrudeyafivinen (Toxicology Database) Wislviguslnanseviindsdunse
flenauslseg Usznause

(1) unaguauduity (Toxicity Fact - Summary) Uszneusiiag Toya
asUnmTINTEAUANLTULTIvesTiY (Toxicity Overview) Tusunuuilomnssdu (laviiu 200
&) iielfeudnlaaaugenuuasadodssiuldviud wu Wuayulwsfififivazay vie
Uaoaselurunung

(2) nalnnsiiniiy (Toxicity Fact - Mechanism) Usgnausag A1asune
WJaEnA BatunsTUILNIIIaNEn a3 sinen (Pathophysiological Mechanism) 71@151u
anulnsidvugasendusenivegelsauneliiindunsie 1y n1svanswaddu
(Hepatotoxicity) n159A9219n15%191u304k0 (Nephrotoxicity) #30n155UNIUSZUUUTZEM
(Neurotoxicity)

(3) @1n5ldfaUsyasA (Toxicity Fact - Side Effects) Usgnausig 519013
o1msAnUnAnasemedinulsannsidayulng dsenadueinsialy vioemsunse
wielsigldannsadanmenmsnuesls

(@) n3tlfnwdlasuiie (Toxicity Fact - Case Reports) Usenaunag n13
asUfoyannmenunamsume (Clinical Case Studies) fiasiintuatsiugie Wieldidu
n&ng uiBeUsdnt (Empirical Evidence) Bugumnudesfionaindu nsiidiutasdae
Wasudeyanquilndugmmsaiidusiolsase

NNANA 4.42 lolaudliaisnenunansusndoyavinedeyanim
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Wuiwlazounsie 1inal

Ref. code: 25686724032542BWC



121

AWA 4.42

n1553UTIdayalng Consolidation Task lumuindoyannuntuiivuaseunsie

# ===MASTER FACT SHEET===

## Consolidated Facts for: Turmeric

* **Toxicity Fact (Summary):** Turmeric, a spice and popular botanical product, has been associated with a
low rate of transient serum enzyme elevations during therapy. ...

* **Toxicity Fact (Mechanism):** The mechanism of turmeric-induced liver injury is thought to be idiosyncratic,
possibly immunologically mediated, and has been linked to the HLA-B*35:01 allele.

* **Toxicity Fact (Side Effects):** Common side effects of turmeric include gastrointestinal upset, dermatitis,
and yellow stool. More severe side effects include liver injury, with symptoms such as fatigue, nausea,
abdominal pain, and jaundice.

* **Toxicity Fact (Case Reports):** Several case reports have been published describing turmeric-induced liver
injury, including a case of a 57-year-old woman who developed acute hepatitis with jaundice after taking
turmeric for 2-3 weeks, and a case of a 35-year-old man who developed acute hepatitis with jaundice after

taking curcumin with black pepper for 2 months. In both cases, the liver injury was severe and required

hospitalization.
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# ===MASTER FACT SHEET===

## Consolidated Facts for: Turmeric

* **Culture Fact (Community - Abha Bhubejhr Thai Pharmacy Museum):** Abha Bhubejhr Thai Pharmacy
Museum

* **Culture Fact (Location - Abha Bhubejhr Thai Pharmacy Museum):** Prachinburi Province

* **Culture Fact (Ethnic Group - Abha Bhubejhr Thai Pharmacy Museum):** Thai

* **Culture Fact (Community Highlight - Abha Bhubejhr Thai Pharmacy Museum):** The Abha Bhubejhr Thai
Pharmacy Museum is a unique institution that collects and preserves knowledge about traditional Thai
medicine and Thai herbs. ...

* **Culture Fact (Name Etymology - Abha Bhubejhr Thai Pharmacy Museum):** No herbal-related information
found

* **Culture Fact (Environment - Abha Bhubejhr Thai Pharmacy Museum):** The museum is situated in a
province known for its rich cultural heritage and traditional practices, providing a suitable environment for the
preservation and promotion of traditional Thai medicine.

* **Culture Fact (Local Wisdom - Abha Bhubejhr Thai Pharmacy Museum):** The community has a deep
understanding of traditional Thai medicine, with a strong emphasis on the use of herbs in treating various
diseases. The museum serves as a hub for the preservation and dissemination of this knowledge.

* **Culture Fact (Organization - Abha Bhubejhr Thai Pharmacy Museum):** The museum is part of a larger
network of organizations dedicated to the preservation and promotion of traditional Thai medicine, working
closely with local communities and healthcare providers to promote the use of herbs in modern healthcare
practices.

* **Culture Fact (Local Name - Abha Bhubejhr Thai Pharmacy Museum):** Turmeric

* **Culture Fact (Use - Abha Bhubejhr Thai Pharmacy Museum):** Herbal medicine used to treat various
diseases

* **Culture Fact (Processing - Abha Bhubejhr Thai Pharmacy Museum):** The infusion process involves steeping
the herbs in alcohol, water, or honey to create medicinal products

* **Culture Fact (Source - Abha Bhubejhr Thai Pharmacy Museum):** https://db.sac.or.th/museum/museum-

detail/873
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# ===MASTER FACT SHEET===

## Consolidated Facts for: Turmeric

* **Internal RAG Fact (Herbal):** Turmeric, or "lijuﬁi‘fu, is not explicitly mentioned in the provided context.
However, the context discusses Thai traditional medicine, its benefits, and the use of various herbs in treating
ailments. It highlights the importance of using locally grown and traditional herbs for health benefits, as well
as the economic advantages of using Thai traditional medicine over imported medicines. The context also
touches upon the preparation and consumption of certain dishes for health, such as using specific herbs and
ingredients to boost appetite during seasonal changes. ...

* **|nternal RAG Fact (Cultural):** Turmeric, or mﬁu%’u in Thai, has been used for healing in Thai wisdom for a
long time. The innovation of 'Nam Prik' (chili paste) is used as a dip, as it helps with digestion. Turmeric is also
used as a medicine to treat various diseases, and its usage has been passed down from ancient times to the
present. It is essential for everyone to pay attention to their health and take care of themselves to avoid
illnesses, which can help reduce the country's healthcare burden. Additionally, consuming the right food and
avoiding excessive consumption of any particular element can prevent diseases. A balanced diet and proper
eating habits are crucial for maintaining good health. Turmeric is a key ingredient in many Thai dishes, including
curries and soups, and is known for its medicinal properties. It is also used to make various herbal remedies,

such as teas and tinctures, which can help to boost the immune system and prevent illnesses. ...

* **Source URL (Trend):**

* **Source URL (Science):** https://doi.org/10.1002/ccr3.71489, https://doi.org/10.1038/541598-025-24187-1,
https://doi.org/10.1007/500203-025-04543-5

* **Source URL (Compliance):**

* **Source URL (Safety):** https://dailymed.nlm.nih.gov/dailymed/druginfo.cfm?setid=3ac87193-198b-49a6-
98b8-e925441d578c&audience=consumer

* **Source URL (Toxicity):** https://www.ncbi.nlm.nih.gov/books/NBK548561/

* **Source URL (Culture)** https://db.sac.or.th/museum/museum-detail/873,

https://wikicommunity.sac.or.th/community/431, https://wikicommunity.sac.or.th/community/2388
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# ===STRATEGIC_PLAN===

## Strategic Plan for New Product Development Based on Master Fact Sheet

* **Market Opportunity:** The absence of trend facts in the provided context limits the identification of
specific market opportunities. However, the presence of various compliance facts related to turmeric-based
products (e.g., Turmeric Capsule, Curcuma by A Rina, Ava Turmeric) suggests a existing market for turmeric-
based dietary supplements. The cultural significance of turmeric in traditional Thai medicine and its use in
treating various diseases also indicate potential demand. Furthermore, the studies on the antibacterial and
antioxidant properties of turmeric compounds (e.g., ar-turmerone, curcumin) highlight the herb's potential in
developing products with health benefits, which could appeal to the growing demand for natural and organic
health products.

* **Technical Feasibility:** The lab facts provided demonstrate the technical feasibility of extracting and
identifying compounds from turmeric, such as curcumin and turmerone, using methods like TLC, GC-MS, and
ethanol maceration. The pharmacological findings, including antibacterial activity against Staph. aureus,
support the potential of turmeric extracts in developing products with therapeutic benefits. ...

* **Critical Constraints (Safety/Toxicity):** The toxicity facts highlight a critical constraint related to the
potential of turmeric to cause liver injury, as evidenced by case reports and the association with drug-induced
liver injury (DILI). The mechanism of this injury is thought to be idiosyncratic and possibly immunologically
mediated. Common side effects include gastrointestinal upset, dermatitis, and yellow stool, with more severe
side effects being liver injury. This necessitates careful consideration of safety warnings, dosage limits, and
potential interactions with other medications in product development. ...

* **Strategic Recommendation:** Given the market opportunity, technical feasibility, and critical constraints, a
strategic recommendation for new product development based on turmeric would involve:

1. *Targeted Product Development:** Focus on developing products that leverage the antibacterial,
antioxidant, and potentially anti-inflammatory properties of turmeric compounds, targeting specific health
benefits that align with consumer demand for natural health products.

2. **Safety-Centric Approach:** Implement rigorous quality control measures to ensure the purity and safety of
turmeric extracts. Conduct thorough toxicity and safety testing, including clinical trials, to establish safe dosage
limits and understand potential interactions with other medications.

3. **Regulatory Compliance:** Ensure compliance with all relevant food and drug regulations, obtaining
necessary registrations and approvals for turmeric-based products. This includes adhering to good
manufacturing practices (GMPs) and labeling products with appropriate safety warnings and dosage
instructions.

4. **Educational Marketing:** Develop marketing strategies that educate consumers about the benefits and
risks of turmeric-based products, promoting responsible use and adherence to recommended dosages.

5. **Collaboration and Research:** Collaborate with research institutions and healthcare professionals to
further study the effects of turmeric and its compounds, addressing gaps in current knowledge and exploring

new applications for turmeric-based products.
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NaaNslAnauL19InILIATIZINg Audit Data Integrity Task
# ===AUDIT_DATA INTEGRITY REPORT===

* **Collaboration Robustness (Data Loss):** 95%
* **Explanation Clarity (Hallucination/Handling):** 92%
* **Dropped Entities (Facts in Fact Sheet but not Article):**

- Trend Fact

- Compliance Fact (Safety Dosage)

- Compliance Fact (Safety Warning)

- Safety Fact (Other Info)

- Safety Fact (Questions)

- Source URL (Trend)

- Source URL (Compliance)
* **Hallucinated Entities (Facts in Article but not Fact Sheet):**

- None explicitly identified, but some rephrased or summarized information may not directly match the
original facts
* **Feedback:** The audit reveals a high level of integrity in the data pipeline, with most critical facts from the
Master Fact Sheet accurately represented in the Final Article. However, some facts related to trend,
compliance, safety, and source URLs were not found in the article, indicating a need for improvement in data
completeness. The absence of hallucinated entities suggests that the article does not introduce unfounded
information, maintaining the clarity and trustworthiness of the content. Overall, the scores reflect a robust and

clear data pipeline, with areas for minor improvement to achieve perfect data integrity.
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# ===AUDIT_STRATEGY REPORT===

* **pPractical Efficacy (Relevance):** 80%

* **mplementation Feasibility (Scalability):** 90%

* **Go/No-Go for Publication:** Go

* **Feedback:** The final article demonstrates a good understanding of the trends
and compliance data related to turmeric, with a clear and concise summary of the
herb's cultural significance, scientific research, and potential product development
opportunities. However, the article could benefit from more specific and detailed
information on the market trends and consumer demand for turmeric-based
products. The use of structured data from the compliance and safety tasks is well-
integrated into the article, and the split of tasks seems to be a scalable and
efficient way to gather data. Overall, the article is well-written and provides
valuable insights into the potential of turmeric in the health and wellness industry,

making it ready for publication.

The score of 80% for Practical Efficacy (Relevance) reflects the article's ability to
synthesize the trends and compliance data, but also acknowledges the need for
more specific and detailed information on market trends and consumer demand.
The score of 90% for Implementation Feasibility (Scalability) reflects the efficient
use of structured data and the scalability of the task split. The "Go" decision for

publication is based on the overall quality and relevance of the article, as well as

its potential to provide valuable insights to the target audience.

91NN 4.47 @1UITARUIIITINIIAUNUANUANRUSLT Falliadonis
Uszilluiedu 4 e Usznaunie anufivszdnsamluneudd enudululalunis

Wllg mssdindulafiiun waz gamsalainy Tupisiei 4.22 dsil
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AN519% 4.22

$I89097UUATUNaTUNITUATIZVEY Audit Strategy Task

Wdansusadliu | Azuuu unazun15IATIERALEanARDY
Practical Efficacy 80% FIBUTTYIUNANNETUUsTIALTRIUSTTILEY
(Al (High) | Inenaanslan wavInT18azdenlazmunIus
Uszdnsnnlunng pan Senssiuidomluunanuiideusensudosin
U U) flodnamsslunsandt “The absence of trend facts...

limits the identification” LLazLﬁaﬂWﬁauﬂa

Compliance 11ILATIZAUNY

Implementation 90% | Menuiurinnihdeyaidslassaiine (Structured
Feasibility (Excellent) | Data) 1114 Fadtulsdmauluunanuau Scientific
(Anuduldlaluy Deep-Dive Wy Safety Miin1si3suiSuadeya Lab
nsinluld) Fact wag Toxicity Fact lnagrafuszuunaziiluly
Nulaas

Publication Go senuaylRlRRL (Go) insziomlaeind
Decision AN ALaZl Insight Aiflnaudn usfzradeya
(Msnnaulafnuw) wsualutne urunanulasawenly Safety-Centric

Strategy udause vl msindnsindedie

Blind Spot N/A Wunsranagns Iluldseyfaterianain (Logical
(3091 Audit a3k Error) luussviafinanain (not explicitly mentioned)
W) NTALEINUUTTVIA 1na1791 “used... for a long

. 9 = I =3 = v 7 ) 1
time %QLUU@@L@W’] ag@mmwmaumﬂauuﬂﬂmmms

a

IN

4.3 NANISNAEBULASNBETINUNANULAYLARLDLAURA

4.3.1 wamsnadauLATasianisvayanyulng N1591989veYa Yalawiz uay
GYLRITELRHE
Tunsadrsunaiuiilaann Master Fact Sheet §338lalil Writer Agent

Sundeyannuafigniiulilu Consolidation Task viedasalsl Write Article Task 13y
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unaulugliuvanysal warnsI19aeUn158198900YaUNAIININ Task /199 91dAY
ATEUARNMIBL IAENANITASIIUNAIULAZKANITATIAABUUNAIY BeanNunANNNgnley
losamdayadidgain 17 Task lngunanuiisgazidendnuinAngniliounavun Aam151e

4.23 §ai

A15197 4.23

518824087 TIUINAIYONUNA NN T UUAAL S IUYIUNAIIY

wataluunAu A1UIUA sreazBunition
Herbal in Wellness Trends 52 UwfhLﬁaaﬁum'iuél,t,az‘[amamqmsmmm
Scientific Deep-Dive 74 ﬁﬁaaﬂamamﬂﬁmﬁaaﬁu (Lab Facts)
Scientific Research 466 | @uiiovmaniisausieau DILI, 1113de

Black Turmeric lLay Ar-turmerone

Traditional Wisdom 86 | veyaniUaavntiukazuraseuIyLYY
Safety, Regulatory, and 98 | Tayanulasnsiy, iwine uazngsuideu
Constraints Y.

Strategic Analysis and 79 | mIazvinagnsuazlenanmuKEn S

Product Opportunities

Herbal Knowledge 155 | unaguaaanuiayulnsuas Tuusssy
Summary 2IMT

Conclusion 56 | unasulaving

i’JﬁJﬁgﬁ‘lﬂ&Iﬂ 1,066

Tumsieseiamsnmesunanufildanlueng Liama-3.3 708 fifsd

(1) Auauysaivestoya (Completeness) oy lusgauauinlunu
MIMARSUAT TAUTTTH TaaNANITNAARY Laviiyinel (Toxicity) Asudulazgniuly
Usglowlld uitigaunnseddusuteyauuilii (Trends) igamelusewinanszuiuns

(2) Msysansteya (Integration) szuvaansaswdoyafivainuany
wn Afeyanisnaaesivnuiduaieuen waenmsiiauedeyameiausssumeiulaagig

HUszansanlu Master Fact Sheet
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(3) Yuiunagnd (Strategic Pivot) andoyafuiinudygraniousosiu
szuuldusunagvsliduniudasnds unuilasuuAassnga Jauanifeniuaainluns
AATITRUIUN

(4) M3msI9ERUANAN (Audit Loop) Finszurumsnsiaaeudiounduiils
AZLUUAINANY SO 95% WarAudnlaw 92% ulasddeyauisdiumely wissuuanunse
Usui uazaiauneuiifinuninuazasafosefuslaaldduse

a3unan1TIATIEINUI1 unaNuiin1se198ateyadn Task Aeunineg

Faaunaziuszuu Ingan1zn15fetayadn Master Fact Sheet uidau uaidldaduns

'
=

dAgseayamsuinmeliluserinoms Inedeyanmunlaasununisad 4.24

o

AN519% 4.24

N13A39A0UUAY TATITYTOYad 1S UYTUTY

Indeu e UnaguNTIATIEN
task 1 20251119 222835.txt | Trends RNATUIUIATIUTINTBYAIN
Analysis Global Wellness Institute (GWI)
fvsnoud uazndenilazdouagy
U3unvesayulng
task 2 20251119 222835.txt | Lab Data Han1saasInely (Lab) Budunisny

&19 Curcumin g Turmerone 37N
N13ANARIBLENIUDA WaZNUS Fu

wuALSe (Antibacterial) siolte Staph.

aureus
task 3 20251119 222835.txt | Scientific szqmié}’mmsé’mau ey ar-
Research turmerone (MULUATISE) LALITDAS

539910 1389ANULAYFaRAU (DILI) 1l

Tgsmfunsnlnemluguuuuemisiasy

task 4 20251119 222835.txt | Thai FDA WUSI8NT Neleuennis (Food
Compliance | Registrations) 914ua1N 1Y uAUYa,
Irvonayulns Tnefiaaniuzasey
(Active) wazenidn (Cancelled) wl

laiwungileuen (Drug Registrations)
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AN519% 4.24

N1INTIITOULAL ATILYVYaTMTUVIUTY (D)

Indeu ki unaguNsIAsIZI

task 5 20251119 222835.txt | International | Yeyaruvasnsieaina (DailyMed)
Safety WURAA L Homeopathic fifldauna
V99 Curcuma longa laeilAifau

wnsgIudmsunnuazaniiiagss

1 a [ 6

task 6 20251119 222835.txt | Clinical ﬁﬁaga‘ﬂﬂﬂ LiverTox J8YINaRNNELY

Toxicity siuFuoraietesiunne fushiay
Ruundu (Acute Liver Injury) Tuung
579 (Idiosyncratic) lneiiszaziiaium

1-4 \BU

task 7 20251119 222835.txt | Raw Cultural | Feyafiuntwlngan SAC syfs

Data (Thai) | undadeyadidnyde ANsAumNITUNNE
wrulneafaguues wasyuyy Uruviue
Ineidunsigsnylsanaznsulssy

f8735n15 M4 (Infusion)

task 8 20251119 222835.txt | Synthesized | $1891UaTUIAUSTINMWITINGY LTIU
Culture (Eng) | unumees Abha Bhubejhr Museum
Tunseysndgivaa waredu1eIsnis
ABUNEVINR (Herbal medicine

infusion) 9&19TALIU

task 9 20251119 222835.txt | Internal RAG | iumsdumdayaainadnnnuiniely
(Herbal) BIANT Lﬁamaaaawgﬁu%a&amauaﬂ
Wil Task ﬁ%izq’jﬁ “Turmeric is not
explicitly mentioned” uwanlaliusun
e RenfuLAswsiaeualng B
glif Writer Agent Weuumingos
Auddgvesayulnsiaasugiale

Tnglivganseuinmsssueeing
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AN519% 4.24

N1INTIITOULAL ATILYVYaTMTUVIUTY (D)

Indeu e UnaguUNTIATIEN

task 10 20251119 222835txt | Internal | syymslduiiutuiluningn iietieges
RAG g s wasmslluunafiawbuaing

(Cultural) | afiAuriu

task 11 20251119 222835.txt | Master Laﬂmﬁiﬁwﬂ’alﬁﬂﬁﬂﬁgﬂﬁuﬂ
Fact (Consolidated Facts) ﬁgﬂﬁﬁﬂﬂﬂlﬁ@&hﬂ
Sheet ATUAIU VaTayan1snaaes (TLC/GC-MS)

41338 (DILI Case Report) Uagdaya
Auaends tnusyyunaanuntiogng

IR

task 12 20251119 222835.txt | Strategic %’Uﬁﬁagamwmﬁm (DILI) 210 Task 3, 6
Plan LAz 11 WTIATIZH s auunagns
MsWaunEn et Aaueliidiy
Safety-Centric Approach Lﬂja\‘imﬂ%auua
nsneaesdududnaninlunisiu
wupfide ualdetnadessiu Sauli

WznannaniaeayulnsniinanIngs

warnsIcdeuls
task_13 20251119 222835.txt | Final SuunANNatuaNyIaiviate “ Turmeric:
Article From Ancient Wisdom to Modern
Draft Strategy” Lﬁamﬂsamquﬁ%qﬁﬁiym

AudLLarlayaInemansaldelval wiey

ANLBULIDY DILI 2819TALAY

task 14 20251119 222835.txt | Data F1E4UNIATIADUAUANYTIVDY
Integrity | Yoya svyAziuY Collaboration

Audit Robustness 95% iLae Explanation
Clarity 92% wuindeyadulngjgnassie

ATUAIY Tiiiesdaya Trend way

Compliance UN@LARNVAUANTDEY
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AN519% 4.24

N1INTIITOULAL ATILYVYaTMTUVIUTY (D)

Indeu ki) UnaguNTIATIEN

task 15 20251119 222835.txt | Strategy iws;mumiﬂiuﬁuﬂaqwﬁ TEYATLUU
Audit Implementation Feasibility 90% wazlw
407U "Go" AUSUNINBUNS TABNDIIN
unANUIANaNRaATEnIUsEleYilay
AN

task 16 20251119 222835.txt | Final wauilem Markdown {ulvd .docx

Output | @seuniauldau
File Folndnadnsgavine:
outputs/research paper.docx

task_17 20251119 222835txt | Cloud | thlwdlundlu Google Drive Lilelviuywe

Upload | wndiela

n1sasualanig (Name Entities) wiauAasurgiasunwuluunaiiy
WU I1NNIATIRERUMALTATIEayaluNN Task lasrusinalifvesrianiziatsal wu

FoIneenans Yoyuyu wunzileou 1Uudu f1m13799 4.25 Aail

A15197 4.25

FIUIUA NN IETIULADINEAA NS YDA YT TP S ailanan

uwdedoya | euiiieades fatefaniziiny Fruaufiny
Web Task 1 Turmeric, Superfood lattes, Anti- 5@
Search inflammatory, Healthy snacking,

(GWI) Longevity

Internal Task 2 Curcumin, Staph. aureus 4 A
Lab Data (Staphylococcus aureus), Ethanol,

(RAG) TLC/GC-MS
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FIUIUANINIETIUIGDINEAA NSV IR ALI U A S avilonan (919)

140

uwdedoya | euiiieates fatefaniziiny Fruauiiny
Research Task 3, 6 Curcuma longa, Ar-turmerone, DILI 9 A
Tools (Drug-Induced Liver Injury), Acute Liver
(Pubmed, Injury, HLA-B*35:01 allele, HEK 293 /
NCBI Books, L929, Acinetobacter baumannii (A.
LiverTox) baumannii), MIC / MBIC / MBEC, IC50
FDA/Safety | Task 4, 5 DILI (Drug-Induced Liver Injury), Black 7 M
(Website) Pepper, Acute Hepatitis / Jaundice, Thai

FDA, GMPs, Children under 12 /

Pregnant, Active / Cancelled Status
Cultural Task 7, 8, 10 | Abha Bhubejhr Thai Pharmacy Museum, 7 M
Search Ban Dong Bang, Ban Tab Ya, Curries and
(SAQ) Soups, Infusion process, Teas and

Tinctures, Traditional Thai Medicine

ludruveanisasunisinuredeiaud lnggandiuiudnanzidula

PINNAGNEVDILAALLBLAUATI SURATEU WUl TudIuves Herbal Laboratory, Research,

Clinical Toxicologist mmaaaﬁwﬁwlé’maﬁq@ 5998911 A® Compliance Checker, Safety

Inspector, Cultural Editor wag Internal Knowledge ansnsaginAtanzlasiuiuiiviniu

d1u Trend Analyst létfeniian pumnsnsdi 4.26

A15197 4.26

PIIUANANIETWU LA DINKAA NS YDIUI AL LDLAUS T SUAR T

LoLIUA NuiisuRingeu IIUIUAT
Trend Analyst Task 1 5 fn
Herbal Laboratory, Research, Clinical Toxicologist | Task 2, 3, 6 13 AN
Compliance Checker, Safety Inspector Task 4-5 7@
Cultural Editor, Internal Knowledge Task 7, 8, 10 7 AN
Planner, QA Auditor, Content Strategist, Writer, Task 11-15 éf’qm'ﬁwﬁ%’aga
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IINNIANTIRABUKALTATIERToYaluUNAY LATIVTINANANILLIZA

Fawvsoanilu 3 ngu Usznauaie Ananiziuanstayaayulnsmieimusssy (Cultural

Authenticity) Tups7197i 4.27 deyavaineamans (Scientific Name) Tunsn97i 4.28 wage

Muansfansesuiengsuileuwazaulasnsie (Safety Regulations) Tum1s1eit 4.29 siail

AN519% 4.27

£

TN IZTIaRITRyaas V9T T (Cultural Authenticity)

ANLANNE

awdannuluunainy

Abha Bhubejhr Thai

Pharmacy Museum

Duguyuiiviunmuavesuiiuty

Ban Dong Bang

seulutsgloamedniuesdugiuas lugrugivasyuyy

Ban Tab Ya

seURoaINUIUAeds Tugiusuvayavy

Curries and Soups

< Ao & o [d ! [y
seyInduyomnsineifivdiuduludndsenaunan

]

Infusion process

5UNEATN5ANAElALNSLY I ULDANDTDE LN VSN

Teas and Tinctures

& Y v

seyInduguuuvenayulnsiveasugiauiu

9

Traditional Thai

Medicine

gnnandwaneasyindusingudfguesnislduiiugu

o

A15147 4.28

PIANANITTLAITOUA Toyan19Inemans (Scientific Name)

ANLANNE

awrdannuluunany

Curcuma longa

seyludnanuddeindunmasfinnvesans Ar-turmerone

Curcuma caesia

(Black Turmeric)

sryTeivemansiuwaztealaylugentminediuanideviiuem

Curcumin

szyIluanseengrdnan (Active compound) ludau Scientific

Deep-Dive

Ar-turmerone

%4 =

gnnanfaangasslugiugansafgynlinaaaugnsnuLualse

Staph. aureus
(Staphylococcus

aureus)

sruvaalUATIelnageuidludIuw Lab Facts Wagauidy
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PANANIETLaAIToUA Joyan 19 Inemans (Scientific Name) (#g)

ANLANNE

awdannuluunaany

Acinetobacter
baumannii (A.

baumannii)

szyIluenoenfialiumannsadugdlafidey

HEK 293 / L929

sryTewadlaunldnagouauduity (Cytotoxicity) iogudu

AuUasnse
TLC / GC-MS szyludan Lab Facts iiedusuinduisilifgainsvansarin
MIC / MBIC / MBEC | lsnenumanisneaesnistiududeuaslulefidungsazidon
IC50 IszyAlsydnSnmnisiueyyadassuazanuUaensiuseigad

HLA-B*35:01 allele

Linusiaguillaense uigniseuiseduidunwvinienisunnddy
“idiosyncratic and possibly immunologically mediated” &3

ATOUARUAUNNNELAN

A15197 4.29

TIIUANRNIETDSUIENg s TeusazAINYADANY (Safety Regulations)

ANLANNE

Auvannuluunay (Context in Paper)

DILI (Drug-Induced Liver Injury) | wunaneqa dumdnvindnildidugiannudes

Black Pepper

wuludunsdifinwszyindudissfisennvilinia

v W

fudnLau

Acute Hepatitis / Jaundice wuludensnediin seyeinisiuvdewagsiy
SNLAY

Thai FDA laiwuAnan “Thai FDA” waldmini1eg 11 “food and
drug regulations” N Lﬁaiﬁ@ﬂuﬂma

GMPs laiwuege “GMPs” ualiA1I1 “rigorous quality

control measures” WU FIFBANUNUNELREINUIY

U UR

Children under 12 / Pregnant | wazdenadfouuuaaingnazusidudiii

“careful consideration of safety warnings” Ingldle

asdnfengudmuneianeg
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A15197 4.29

TIIANRNIETIDSUIENg s TeusaEAINYADAAE (Safety Regulations) (1)

AN Ausennuluunay (Context in Paper)

Active / Cancelled Status unanudeniisgliseyanuensidougvediusudle

LUTUANTR WA dunans wiagun wsiudn

“presence of various compliance facts” Wnuy

lagaguannnsvinauszuudaionud ludesuidn1smvuanaeinis

[
v o ¥ o Y

afafdusidedldinnndt 5 1 Fueludannsafasinumtiuiieadadiangliaiuniy
nausiifmua Sssamemanildgmitulflunsdsuunanaldasuiu wararninusinng
Useifiusia 3 4 Ysenoudae (1) unanuiifidevnfiuansiseuaonndosiuinussulng
ANNTALAN WD (2) Indngruinemanisessu way (3) mMislvideyaniudasnsieniy
oy, ndeyaiildlunised 4.29 iamnsadandudeyasiuiudvesiis 3 ngu sawvinun

25 518N15 A9ann519N 4.30 fad

mswﬁ 4.30

T 3 ngat Amd 100% 1Wasidus

w9y (Category) UM Andudeuas
Scientific Name (ToyanaInenmans) 11 44%
Cultural Authenticity (A1QNABINIIAUTTT) 7 28%
Safety Regulations (ng)sgilgunazanuuannie) 7 28%
SR A 25 100%

4.3.2 HANISNAFOUUTZANSNINVDWBLIUA IINTTES19 1 UNAIY

I1INAITNAABUNITVINNUVBLDLIUAT YNNI A UNA18 N o U U

usta' = Y]

N3NITBuazlswiom lagiTelviasesleasrsunanuayulnseoninauaiunsonans

(%
= } 4

AMTINVBINTIATI2 Inedayatiludayanlaainnistuiinn1sineu (Trace Logs) ¥4

Y

3¥UU Multi-Agent Systemn ¢8LATIHaT0 Langfuse FINANITNAGDIAININT 4.48 Al
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LA NYUNITUTZUIREAYDI TS UULDLINSUUYYAILS T LUNISATI 1 UNAIIY AIginTailoda

Langfuse

litellm-completion

Tool Usage

Task Created

Crew Created

1. Timeline of System Events

0 D000 ® @@ o @

L

19 15:10 19 15:15 19 15:20
Time

19 15:25

® ® o

AN 4.48 wanaliiiiug1919a1984n1591197U5E VU Multi-Agent

System lagn1sasne 1 unay aglassegiianusyane 8 Ui (15:20 - 15:28) Tun1sasng

UNANY FUTINYIWIWNANITINR 50 518013 WneRanssundndlugidunisisenly

LLM (litellm-completion) 41u2U 46 ASY FILAAIEINITUIZUIBNAN AW ITTUTY 1aBnNIS

YNUTDUBDLAUAINNITILATIZATBAIN System Prompt U1 WAAZLOLIAUAINITUUIY

AU0819T08 13 UNUIN MU 4.49 fadl
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AN 4.49
TIIUATINUAaZIIUaL SN lTiASaalolun 15 IuYsea 11Uy lun 159 1 unaaiu lag

AATIzvinlenaseliote Langfuse

2. Activity Distribution by Agent Persona (Count)

Global Wellness Institute (GWI) Herb Spe

Scientific Researcher

Thai Traditional Knowledge Expert

DailyMed Label Analyst

Clinical Toxicologist

Formatter Agent: Article Formatting Spec

Herbal Laboratory Analyst

agent_role

Thai FDA Regulatory Analyst

Internal Knowledge Analyst

Herbal Wellness Content Writer

Herbal Strategist

Zero-Tolerance Quality Auditor

Lead Content Strategist & Product Owner

o
N

3 4 5 6
Number of Interactions

~

4

A 4.49 einsutsngunsvhauveielaud fail

(1) ngaifouazdoya (Research & Knowledge) wuin fifiwamgyasulng
(Global Wellness Institute (GWI)) tinideanenenans (Scientific Researcher) LLaw:ILﬁ?jIEJ’JGmﬁy
fitlyayilne (Thai Traditional Knowledge Expert) % 3 fidgnvngy fimsldnugeaauinty
fio 7 afa Tunsvhauuasdumdoya

(2) Uniagiteyanigly (Internal Knowledge Analyst) ngungusng
wagmAlIuUaenne (Regulatory & Safety) Usznoun 18 WnW eI neraadn (Clinical
Toxicologist) WnItAsnzsiaanen (DailyMed Label Analyst) ¥1a 2 f3 gy dnnslden
geguirfy fe 5 ade lunsvhauuasdumdeya

(3) fiBrmansdaguuuuumanna (Formatter Agent) fimnuwenenaily
nsenlfiedosiielunisvhanivau 4 e tiofaguuuudeya

(@) naudnnsiilen (Content & Strategy) Usgnausae dnideuiilon
49010 (Herbal Wellness Content Writer) Wn3ias1zsingsevieu oe. Ine (Thai FDA

Regulatory Analyst) ¥nTias1esiveyaayulng (ntemal Knowledge Analyst) uagtinilie
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Tayaayulnsluigaguam (Herbal Wellness Content Writer) innnumengnalunisisenlsd
wdosilalunsvinnuiadu 2 ads iielieneiuandeutoya

(5) Wn319nagng (Herbal Strategist) Usznausig §n519d8uuNAINY
(Zero-Tolerance Quality Auditor) LLawEa%JNﬂaqwﬁ (Lead Content Strategist & Product
Owner) faunegrensluninenldindosdiolunisiauisdu 1 afs lunismsanaoy

UNAULALTUULH LU DA 9NAYNS

mwﬁ?‘i 4.50

sinaimslolmeulunisasis 1 unau lngdinsizinieiniolete Langfuse

3. Estimated Token Usage Over Time

16000

14000 .

12000

10000

8000

Estimated Tokens

6000

4000

2000

namd 4.50 Wdnsinsziusinanisldiney Tneisnsussiiuld
g95u193g U TENIATT (1 1A ~ 4 §28neT) laenuldn dUTuiunsldsu (Total
Estimated Tokens) Usgsnas 299,849 niau wdesionisiSentd fe 6,518 Tniau drud3unm
asgarion1si3enld Ao 15,921 Tniau Tnededunn fe Uunalniaundsreuiiegs wandls
Wiuindinsdsusun (Context) vunalve) Wnldlunmsuszsananausiazass daudenadasiu

[

NUITENADIDULBNANTIVING IRETLUULNITMINUADUT NN LIV Context Window

'
[y Y

WATEEELIAINTINNUTI 8 YW DoTaummaNnad I uNWIdeNdudeu
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A9 4.51
Usiainslalmeunlylunisenuaznindeuteya fo 1 unau lngiinsizvnieinsedde

%9 Langfuse

5. Average Token Usage per Agent (Input vs Output)

= Avg Input
12000 W Avg Output

10000

8000

6000

4000

2000

Clinical Toxicologist

DailyMed Label Analyst

Herbal Strategist

Scientific Researcher

Internal Knowledge Analyst
Herbal Laboratory Analyst .I

Formatter Agent: Article Formatting Spec -I

Zero-Tolerance Quality Auditor
Thai FDA Regulatory Analyst

.
2
E
=
=
2
€
S
(6]
7]
@
4
£
:
©
e
2
[}
T

Thai Traditional Knowledge Expert

Global Wellness Institute (GWI) Herb Spe
Lead Content Strategist & Product Owner

1N MA 4.51 wuin Uunaudeyadfidessu (Token Input) gegn Tae
lowusldIneusniian fe Clinical Toxicologist fimslélyauadsegd 9,661 Tniau uaz
Zero-Tolerance Quality Auditor ﬁmﬂsﬂmﬂum?{aagjﬁ 9,276 Tviau Folaudnaniifos
91U USUnvdelenanssIuIuNIANa WU 18aunsuIme, ngsuideu ievinisnsivaey
AUYNABINI UEN a'amaww?ﬁiﬂmﬂuﬁaaﬁqm f® Herbal Laboratory Analyst in1514
Tnauadoegi 1,496 Tniau druvuandevniiiTeusenn (Token Output) WU toLausi
4Imeusnniign Ao Herbal Wellness Content Writer finslélmauadsagi 4,278 Tyiau
waztolaudlilniautiesiign Ao Global Wellness Institute (GWI) Herb Specialist Sn5ld
Tneuadvagi 106 tokens neiidadann fo uifazldinauugn (Latency g9) usnoundu

dunn oradunssvihnihusasune viiodsiduionldiniodiodus dely
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A 4.52
vzl lyluniseuaznndeuteya fe 1 unAu lngdinsizinieinseddote

Langfuse

7. Agent Performance: Avg Latency vs Avg Token Load

al Wellness Institute (GWI) Herb Spe
100

’rbal Welness Content Writer

Average Latency (Seconds)

fihai FDA Regulatory Analyst

P N
(£ T8 Traditional knowiedge Expert
atter Agent: Article FORatipg Spec ‘mmc Reseascher
@ivalSategist
yMed Label Analyst

.ernal Kngheled Giohtenty Strategist & ct Owner ‘M%M%MW Auditor

@0 Lavoratory Analyst

2000 4000 6000 8000 10000 12000
Average Total Tokens

NI 4.52 wuin szegaiild (Latency) gean fe Global Wellness
Institute (GWI) Herb Specialist 14laanunufiaaiadie 100.92 Jund (v 2 wif) denss T
aune AodesUszananadeyadiuiunn wazdondeudeduialssledumansuoniily
118UIUTOIANN #0 Herbal Wellness Content Writer TH1ina11isAu 43.16 Junit 1ilesann
dondeudlomen dueudildinandesdian Ao Intemal Knowledge Analyst uae Lead

Content Strategist TdaaiesUszunu 4 Ui
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A 4.53
Tayaananuansanisiuminkagiu luusagiolausine 1 unau lngdinsiznlg

im3evilove Langfuse

Latency Distribution by Agent Role (Log Scale + Individual Points)
o
[+]
8 10
[
o
; == L
8 -
8 — .
&
= . by
S 10
I . —
5
[=] .
.
.
0 * _L_
10
& & & & & & & & S o & &
& 3 o &0 & 5 & &P & & = & &
\é\\ S \s X & o \%\« & C\V o v“\v \ 6?‘ b\’\ &v /\°+o

& 3 & Q@& & x"e & N N o <€ & >

o S & D) N N > ® & ) @ s &
& & N C$\\ © N4 @‘6\ & & ¢ N &

$e\ ((Q‘?' & oS < & A & o & &
> & & o X & 6‘@ (\@
& & <& & A & K 8
3 3 N & A &
N & & &
Ny ¥ O
@ @ 2
'D\ (@’b \/0
0\6" <«©
Agent Role

21NMSANYIFULUUNTINUYDUBLIUADINAINA 4.53 WUT1 @1m15D
LENNYANTIUN19IIIL (Latency) Tauaaziolnudot19azion Telvanun 3 nqu
Usenausieg

(1) nauoruATIe T waz i (High Latency & Variance)

- Herbal Wellness Content Writer 91nn15vaaas wui1 da1dseg1u
(Median) 71 43.2 3unil Fsiimsvihaiuinfian Ineondeseggefianlugag 30-55 3undl iwsedl
nsldnanAnuazdouuuaiiate uasdosedaiomunanueng

- Global Wellness Institute (GWI) Herb Specialist 9710N1T1AADY WU
fifsfsegnu (Median) A 11.1 3unft uazilasisegiugeiian fie 650 Ju1it fanaduny
asan laefndosdianisegiuegsedunataq usdaAaund (Outlier) Aaluiia 650 Fundi

Y 9

(171 10 wd) Tnediauvany Ae Univineuds (Fumdeyanaly) uilluaasaaeauides

Y

Tiannn aulfinauiaund filfegaidissesszuy

(2) nguiatausidivharuunats (Medium Latency) nauiidinunsogly
WnaeiNnsgIu dn1snsyrediiiemiuenueIndievesdeya 31NNmeaes wud1 Thai FDA
Regulatory Analyst fiAnssag1ued 18.0 Junit Iy Box Plot findesdeuinening eglutas

1.8 - 343Ul vaneANd BAWNUILegiuAINEINtUNISAUMIN VNN 8. @3 Thai
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Traditional Knowledge Expert ﬁﬂlﬁﬁﬁagﬂuﬁ' 14.5 Fu19 1ag Box Plot in15n5¥918672
atuane aglutas 4 - 27 Junit mnearwin dnvazaudunmsdumanddosugitygn
e funsgiu lagldanusmeauats luiwdssunn d1u Scientific Researcher fin
ffseg1ueE# 8.3 Junit Tne Box Plot wanslifiuin dnsvhaureudnads egi 8 Junit usd
funedafianegmiluds 26 Junii

(3) nawviuduasiafios (Low Latency & Stable) nauiifio vhamuuuy
U541 (Routine) wiamsnsraaaudoya Tnewuin iowususassldnatlunmsyinnu fed

- Formatter Agent Sfnsiseg1usgdl 5.9 3unil nunen it telausdng
ingukuuenans lae Box Plot wandliiiiudn nsvieudiulngldiiansiunn Ussuna 1-5
Funfi uifiunandaildnanuiu svana 30 3t Wuemeeeuldnamudeyauunslg)

- DailyMed Label Analyst 99nn15MAa8S ﬁmﬁﬁagmagjﬁ 4.8 Ui g
uanslidfiuin Box Plot finunizndesduuasi vinnuafiosun oglurag 4-7 Juriinaen

- Clinical Toxicologist A 3iseg1uey @ 4.1 Tunil Ingseni1anis
n319aeUNwINGT Box Plot uansliifiuin 1nansmn deuisegiuegi 4.1 Jundt usf
whossudoyawes MWneuun wildnassnananeundududafen

- Internal Knowledge Analyst ﬁﬂlﬁﬁﬁﬂjm ?JE”J"ﬁI 4.3 3mﬁl,ﬁ'aé’u%azga
ey Tag Box Plot wansliiiiudn unvaglfinanvindunnafsssan 4.1 - 4.3 Jund
wszidunsiedeyailidudou

Iﬂ&lﬁﬁqﬂf\]’mﬂ’w\l‘ﬁ' 4.36 Avdaud Jeynis 09n15991uwIuA Herbal
Wellness Content Writer Lazagd ouAl3 paszuud1anian1saaanlaldi GWi Herb

Specialist Aaeyjalui 650 undi

4.3.3 N15NAFUUTEENTAINYDUATBIUBEATIN 1 UNAIN MNUAELULAA
aMevualgy

(1) nMsneasslsyansnmlunisanadanfeunulumanalevus

'
=

TudhuveanausinslirzuuuusiaglunaiiogUsyansamvesnisarind
lzesniilodsuunany {idefosnsiiagnaaeuanuainsavesaiesiiolunisainde
w1z (Name Entity) saggennsanansn il

- M3IAANaNIEAU Cultural Authenticity Uag Safety Regulations
Wunsia anmanmsalumsianisdoniwilng Joaniuil Jenzidou waznmsuvadiiams

MeTusssulaegngnees
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- myiapnuwiugndsdoriaaimnadvendans (Scientific Name) 1Ju
MsianN Anwaansalunsuenuesdeinermans gaslassaing uarUssianauised
gniedlagliiiin nsasetoyaiianain (Hallucination)

- M5VIBANNINT LA (Synthesis) Tun1sTanuanunsalunis
45798556 (Creativity/Coherence): muaunsalunIsduaszideianiz (Name Entity) T
Huumagy 100-150 /1 Tnefidsnspnumaneuasusummanly

(2) Msnaaewuuliandiluwa (Blind Model) Tu CrewAl

lun1sMAaaUN1SYINMIUYBRBLAUALY CrewAl 98iN15MTI9a0UIN LUina
awvuelngflafianuindefiefgalunsaieszuudaieaudiiielflunsdeuunany
auulwslve uaziilenageuin wudianudiiusiulnnanwvuelvgegials Tnevil
uAnIUan (Blind Model) minedis nsiitorausdu q wazFIAIUANYIAN (Crew Manager)
wTUsLiEaA UnUIM (Role) uaz Wadws (Output) YBUDLIUFTY 3 whifu §slunsveaey
il aznazoungulunationun 4 ngu lnegusrandnmnisvhaussinseauduay Task 7ilé
ponuuulilunuiseatud asfinisivuadidunisrinanures Task wuuiddudunoy
(Sequential) TnaLalaurdy ¢ %%’Ui’ﬁa%mamu@? LazRadNSfidasoruusun (Context)

winhu TaegRdulsranwuunisnaaeulinaiunufnise 4.31 Al

A15197 4.31

nseankuuLarnaaeulnanuauly CrewAl

Tunaitldlu : y 4
g o Tuwanldlunudsy | lueanldlusuyszdiy
muﬂwwm&a

nau A

Llama 3.1-70B Llama 3.3-70B Gemini 2.0 Flash
(Baseline)
mjm B GPT-4.1 Claude 3.7 Gemini 2.0 Flash
mjm C Gemini 2.0 Flash Llama 3.3-70B GPT-4.1
mjm D GPT-4.1 Llama 3.3-70B Gemini 2.0 Flash
mjm E Llama 3.3-70B Claude 3.7 Gemini 2.0 Flash

AsSsuLRguNadnsvaIn1snaaay azelnuseiiiulein lumaled

UszdnSnmgegalunisviminlianie wu msadadeyadiu nsuuauTunanusunneunti
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V3ONTHUATILVUBYA TPELENHANSENUIBUBLIUATLY DONINNNANSENUTBUDLIURBY
Tu CrewAl nadndanvneazagiiouin lumadimnuaansalumsfumdeya msuvadelanis
wazmsfuvnusunandeyadulddiiiede ddunszuiunsinnu nsadadeya (Extraction)
WarNIIEAATIZIA (Synthesis) Aidudiou ﬁﬂ%ﬁ‘i’]ﬁymLﬁwﬁulﬁﬁgﬂumuﬁﬁmﬁmmzﬁ%’aga
wavuUateya fI3edalminismaseulaimaduruiuuliandlana (Blind Model Testing)

AIR5199 4.32 laeilgnauszasAanisagey el

AN519% 4.32

msnaaeuuuuliandluma (Blind Model Testing) ilguiusnassinug 11

Tuwpanlalu Tuwnanly )
nau ey - UTLEIAYDINITNATDU
NuAUNdaya Tuausuy

& A Llama 3.1-708 Llama 3.3-70B | \ievindouanaaiestunig
Aumdaya waziluinouel

1193574 (Baseline) ¥9933UY

nau B GPT-4.1 Claude 3.7 \eUsziliugALtaiunIs
AATRteya (GPT) wawlleu

unAIU (Claude)

nau C Gemini 2.0 Flash | Llama 3.3-708 | iilenageumsarindoya T
Gemini 19aLAuA® Context
Window UmFaukazaALEIge
WUNEUNN581eNaTIUIU
110 @ Llama [Wulanadumu

AuazAIuANle

ngy D GPT-4.1 Llama 3.3-70B | iilovaaeuniugiilonn (GPT)
walei Llama 1Judiseuises

eI

new E Llara 3.3-70B Claude 3.7 Weuszdfiuauaunsalunig
damszideyalaniiedas e
lpsudeyamsfumainlung

Llama wazli Claude L‘fJurﬁL%u
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lned3dgliinngulunailadanseuline 5 ngu umegeunisaiad

wziardnduduling (Ranking) Faldnanisnaaendudanini 4.54 wuin lnalungu B

MAnINNsIusmiuvedliwa GPT uwaglina Claude Tinan1svitauiaign

AWA 4.54

NSUADUAUANAAEAINYNFBIVEINITANATOIRN L TIUNAIUNGUNITNIAGBY

Corrected Average Accuracy Comparison

100.0%

100 1 96.7%

93.3%
86.7%

80 1
73.3%

o
o
L

Accuracy (%)

8

20

T T T
Group B Group A Group C Group E Group D

[
v A

lpganIn1sAuINANNENYSHkazANUwiuglunsatadang Al

- ANwaNysal (Completeness) AMUINAN

(§7u2n Entity fiwu/10) x 100%

- AALLUE (Accuracy) ANWIMANN

(MU Entity ﬁgﬂﬁammﬁw/ﬁi’mu Entity 7iwu) x 100%

NngasnsiuIn §Ideldihmmeasuiniesiie Tnedinsusuugadds
(Prompt) Tnsannisudad eayulns uazifiaislus esvesnislidoya deauulnsmis
Ineremans Seayulnsniwilne uardeayulnsnwdangs uazvedeuNanIsatad LA

LAEIIBNUNANITNSNAGBUNSENATRIaNZTIUAULIAE AINAIS9N 4.33 — 4.37 ¢l
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A15197 4.33
msanadelanIzanluma Llama 3.1 70B AU Llama 3.3 708 lngasuuas 71891unanelinna Gemini 3.0 FIurUgIde

GRHGHITED) Useansnw

dguAanie
(%) (%)

' °o v o an vy
ﬂaq&l WRUIN ANNBINTTI ﬂ']VIlﬂ

(12 A1) Thai, Indian, Middle Eastern, Japanese,
o Korean, Western, Abhai Bhubejhr Museum,

IRIUTITN 10 10 100% 100%
Prachinburi, Prince Abhai Bhubejhr, Abhai

Bhubejhr Foundation, Khamin Chan, Nam Prik

(20 A1) Curcuma longa, Curcumin,
Nanocapsulated curcumin (NcCur), Eudragit
(EUD), Streptozotocin (STZ), Na(+)K(+)-ATPase,
AChE, MAO-A/B, Oxidative stress, Reactive

A

(96.7%) ANeFans 10 10 100% 100% i ]
species, Open field, Elevated plus maze (EPM),

Tail suspension (TST), Object recognition, Y-
maze, Step-down avoidance tasks (SDAT), 0.9%
saline, 10 mg/kg, 3 nmol, Psychopharmacology

(9 A1) Alzheimer's disease, Heart disease,

ANUUaBANY 10 9 90% 95% |Cancer, Arthritis, Osteoarthritis, Depression,

Stomach pain, Digestive problems
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msanadelanIzaInlumg GPT-4.1 AU Claude 3.7 lngasduazs1891usanigluuna Gemini 3.0 SIunugave

nay
9

NUIN

ANRBINIS

Aiile

ANAENY TRl
(%)

Uszansnn
(%)

dguAane

B
(100%)

TRIUTTTU

10

10

100%

100%

(12 A1) Thailand, Asia, Abhaibhubejhr Thai Traditional
Medicine Museum, Prachinburi Province, Bang Nam Phueng,
Ban Herbal Incense Community, King Rama Ill, Wat Phra
Chetuphon Vimolmangklararm, Wat Pho, Bangkok, Khamin
Chan, Global Wellness Institute

ANeFaEns

10

10

100%

100%

(14 @) Curcuma longa, Curcuminoids, Curcumin,
Demethoxycurcumin, Bisdemethoxycurcumin, Volatile oils,
ar-turmerone, Q-turmerone, B—turmerone, BioTurm™,
Piperine, Nrf2-Keapl complex, Frontiers in Toxicology,

Cureus

ANUannNy

10

10

100%

100%

(11 #1) Thai FDA, Turmeric Capsule, Mor Nopporn Group
Co., Ltd., Curcuma by A Raina, A Miracle Co., Ltd., Acute
liver injury, Hepatotoxicity, Jaundice, Fatigue/Nausea, HLA-

B*35:01, COVID-19
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mswﬁ 4.35

msanadelanIzaInluma Gemini 2.5 Flash AU Llama 3.3-708 lngaguiay s1e91unanielumg Gemini 3.0 5 UgI9e

AMsENysal | UszAnSaw

ngu wuan | AdesnIs | Adla
(%) (%)

dyuAane

(8 A1) Thailand, Malaysia, US, Dong Bang Agricultural
Group, Abhaibhubejhr Thai Traditional Medicine
TUUTIIU 10 8 80% 100% [Museum, Ban Thoop Hom Samunphrai, Wat Phra
Chetuphon Wimon Mangkhalaram, Global Wellness

Institute

C (10 A1) Curcuma longa, Curcumin, BioTurm, Piperine,
(93.3%) Inerdans 10 10 100% 100% |Curcuminoids, ar-turmerone, LC-MS/MS, C(max), AUC(0)-
(2)(@), ng/mL

(11 A1) Acute liver injury, Transient serum enzyme

o elevations, HLA allele B*35:01, Dermatitis,
ANNUaRnNY 10 10 100% 100% . . _
Gastrointestinal upset, Fatigsue, Nausea, Poor appetite,

Dark urine, Jaundice, Thai FDA
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msanadelanIzaInNlumg GPT-4.1 AU Llama 3.3 70B lngasuay 71897unanelina Gemini 3.0 FIurUgIde

nay
9

NUIN

ANABINIS

Aiile

GRHGHITED)
(%)

Uszansnn
(%)

dguAanie

D
(73.3%)

TRIUTTTU

10

70%

100%

(7 #) Global Wellness Institute, US,
Thai/Thailand, Abhaibhubejhr Thai Traditional
Medicine Museum, Ban Thoop Hom
Samunphrai, Bang Nam Phueng, Wat Phra
Chetuphon Vimolmangklararm (Wat Pho)

ANeFans

10

10

100%

100%

(23 A1) Curcuma longa, Curcuma caesia,
Curcumin, Demethoxycurcumin,
Bisdemethoxycurcumin, Aromatic turmerones,
Curcuminoids, BioTurm™, Piperine, Ethanol,
Methanol, n-hexane, TLC, HPLC-PDA, HPLC-
DAD, LC-MS/MS, DPPH, ABTS, Cmax, AUCq-24,
Cureus, Frontiers in Toxicology, Chemistry &

biodiversity

ANUannNy

10

50%

100%

(5 A1) COVID-19, Acute liver injury, Oral Cancer,
HLA-B*35:01, Thai FDA
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AN519% 4.37

msanadelanIzaInluma Llama 3.3 70B iU Claude 3.7 lngasuuazsig91usangluuna Gemini 3.0 $Iunugave

AMsENysal | UszAnSaw

ngu wuan | AdesnIs | Adla
(%) (%)

dyuAane

(10 A1) Global Wellness Institute, COVID-19, Ayurveda,
TAUSTTY 10 10 100% 1009% |Malaysia, Thai, Khamin Chan, Khamin, Chan, Nam prik,
Wikipedia

- B (6 A1) Curcuma longa, Curcumin, Turmerone,
INYIAART 10 6 60% 100%
E Staphylococcus aureus, TLC, GC-MS

(86.7%)

(11 #1) Turmeric Capsule, Monpunporn Group, Curcuma
by A Rina, A Miracle Co., Ltd., Ava Turmeric, Senjuree
AuUUasnse 10 10 100% 959% |Co., Ltd., Fried chicken with herbs, Fried squid with
herbs, Han Business-International, 30 hp_C, Acute liver

injury
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4.3.4 MIFIANANTNNURIUAIYIA 7 U8 Wazn15UsEuAMNNUNAY

wislin1sussiliununmvesunanuiaialagszuudasiiolaudiiniig

Wusguu 9iddeildsonuuunszuiunisusstiunuuaianud u (Evaluation Pipeline)

AananslunImi 4.55 BIATEUARUAILANITATINUNAIY NMTanATayad ARy N1TATLIN

AzLUunLiYin Waufnisdnduamninunanulugdiuy Go / No-Go

mwﬁ 4.55

M IAKANTITYNIUYBUBIUAUAL UsITUAN INUNA I

Herbal
information

<

NVIDIA.

Import Thai herbal names

F?% Gemini

v

I

PDF

Large Language
Model (LLM)

€—config—

CrewAl works

Import data

% Pinecone

v

@ Chroma

Retrieving information on herbs

v

' Remote RAG

POF

Retrieve local information

Agent working team

Retrieve vector information

v

13 expert agents

Evaluation Article @

ezl

Retrieve online information

Name Entities (3 KPIs) supported by a
minimum of 10 Cultural Named Entities

Q\‘g\.] U.S. FOOD & DRUG @

() | SLOBAL WELLNESS Pubhcd E el
@ e

Scientific Validity

(2 90%)

v

(= 85%)

Safety & Compli J {Oultural

(295%) J

V&

Evaluate Performance (4 KPIs)

IFS

Modern Wellness Fit
(= 95%)

[Explanation Clarity J L Multi-Agent J
(= 85%) Collaboration (= 90%)

Feasibility & Access
(= 80%)

v
w8

Article Storage

Y84919). finuUadan crew-herbal-article-creator-deployment Ing Kullawattana, 2026a
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nszvIuMIRIna i inguszasdiielianunsansaaaouldinunaud
a519lngTe U AL UAT AN NABINIUNSNIYINT HAIINADAAT BINUNSNFIUNIS
Weenans wazlanumuizgandniumatluldluviunveanmsguagunimealy

- dumeudl 1 maassunenalasszuuiafioraus (Article Generation)

Tudunouusn seuuiafiolaudfitauiduagyinismusudayasin
unasteyaiAeades 1wu grudeyaayulng tonarsmedinns uasdoyafidaivluguteya
nnwed ntueudutariaginusutunuunumiiiimun wu mslesgiunl
MsfunTmaNgIuNEINeImans MInsedeuAIasnde waznsduaziteya il
afeunanuayulnslusuuuuiisilaseaing wu Markdown viedemnudsivimsiiannse
Pl nuld Tnensvianuvesenudi svasiounuifnuesszuusTaferus (Multi-Agent
System) @ uoLaudnatefafiinnud srmaanizdiy awisasiufunitgniiidasu
Fudaula

- Fupaud 2 nMsadatayadfgyainunaly (Entity Extraction)

Y

4

= 1% o

VRIIINUNANUYNATITULTT SrUUITnTsaiadeyadiAgainunaiy

'
& A o v

Ingldnszurunsanafianig (Entity Extraction) B9ilingUszasAiiteszyasausznaudnfgy

o

£ o

Msingegluuneiny 1w Yeayulnsuaztieonidneimans asdidgyvseaseangns Toya

Y

AUATINANNNET Taganuanuasndieniedenissris lnedeyangnaineanunilazgn

il dudeyatugudmiumstssiuamnmaesunenalutuseudaly
- fumouil 3 miﬂﬁzLﬁmmuummé{ﬁif@@mmw (Metric Scoring) 7 3
1. Cultural Authenticity aTanaeuiunesfidlomiiaenadosiugd
Tyawazusummaimusssuvaansidayulnsing

2. Scientific Validity a539a@0udayaluunaiiud1 Iuangiunia

v

Weenanssessy waslinnudenadaaiuiitevseuwnasoyafiieioln
3. Safety and Compliance #533@0U31UNAIUTY 03 AL 83 UAIY

v o

Unansiy Tonisseds visetermuaiiieidesiunisldayulng

aa o w

4. nsounsUseifiu 4 fRdAey un Efficacy deuszidiuanuaenadasiiu
FaTielutiagtunarUsslonifldsunisiusy Tnefuuanusitusii 80% Clarity Fau
aulusslavasnszurunslifimuaiiioaduanuindofe fvusnusidusi 85%
Robustness & 15zt udszans nmvean1syiiaussuduseningeiausd LLM Aifaa
Beormaamesiu lneiinasdusnfl 90% uaz Feasibility definnsananudululaluns

Plulgasazniseansuluusunase Inemurumnueivusnf 80%
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- fumeudl 4 mansasutaifivniefesyuuselud@ (Fact Verification)

iieaneandesvesnmsiAnteyailligndeaie Hallucination 91
wuURaesmwive uddelldhnseunisvien DSPy wildlumsasieseudeifiaa
YoaveYa WneszuvagymMaUssuiisutoyaluunanuiuuvasioyas edwiegiutoya
A3 (Master Fact Sheet) fidawdenly Taonszuaunsfananieliaansansiaasy
Amnudenadeesteyaiungluumuiuwvaeyadunslfesaduszuy wagdedin
anutnidefiovesuneuiiaisdulassruusiafiorusd

- $unoudl 5 NM13AAFUANATNUNAIIULUY Go/No-Go (Decision Making)

dloldazuuunnmsussiliunudadiavaunuds ssuvasthazuuusy
uilasgiiielilunsindununimvesunay Tnglduumanisfnduiuu Go / No-Go 24
JuBdmussduililumsindulaiwadnsiladaaamiisswodmiumsthluldoielsl
TngunanuifazuuusngininAnnsgui fvunazgndnegluaniug Go dsmneda
unANNAINaEAuAiene awnsatluldineunsvieuseynaldanuld Tlunemseiu
{1 umarwifinzuuusninasiazgndnegluaniug No-Go Fsvsnefsunanusnduses
Iesumsusuussseudludaninnouthluldau

delsanansavhansnaaesifegnadaau nszuaunisUsziiurading
asnsnagUlugiuuuvestoyanii diite doyannaey uasnadnslddad

- Foyatid (Input Data): §1utoyaaniiulys GWI, SAC, Thai FDA, US
FDA, PubMed, NCBI Books, LiverTox wag gruteyaasulng amv. iuedesiloruvndoya
wazaradeyaaniuled sudsgudeyannimesdiuam 3,261 chunks ldAumdeya

- i innsuseidiu (Evaluation Metrics): aisaadeumnugniasuasioya
ATuATURILTBIBsUsENDUARY WarAzuUUT AT TR W 7 Fu elinnsdneBann
39y IngUseliiumugnAesity LLM uagn1snsiadeumnugnaeeme DSPy

- gannaau (Testset): 1Wéiausﬁ’ayjaﬁﬂmuma1ﬂnﬂ Task (Master Fact
Sheet) unauayulnsatvanysal (Final Article) s1891uANanysalvesdaya (Data
Integrity Report) uazsnaaudenagnsuazanudulule (Strategy Report)

- wadnsfia1anTs (Expected Result) leun unauayulnsfiainnsa
TanauaznsIvdaunTas19taiiaa3alane DSPy lngunAILvAeelAvuiLsININAIYSe

wihituSegay 85 uavllasrusenauteyadfnyasuiiuieazgninegluaniug Go
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4.3.5 mavsmfiudiomannnszuiunsaiadianz kuiadin 3 ve nams
4979 1 UNAA
(1) nszviumsUsziliuanugnaeseslayamenisainALanie
Tunszvrumsussidunanunnd 4.56 §3seFudunageudianiziilo
yaaeuAMAYBIUNALNIuRTE sl Tl 3 dea1n 7 4o Ae fimsesursdeya
mslfnuiigndesnssmuuiummaiausssu (Cultural Authenticity) ilomnluunenuiingg
oSunendnnisfigndesnssmundninenmans (Scientific Validity) uazluunaiuiinag

duasunnudasadvuaznisuuiniungseideu (Safety & Regulatory Compliance)

£%
=

Migtesiunisldayulng InenseuiunsinwseudoyadndioUsediuneg U6

mwﬁ?‘i 4.56

nIrvIUNITUsTIdUAIINgNADIYesdeyalnelyIcanaa uanIzionaao Unan WA 599 1A T

v ;v
S o o/

Seigalily 3 999790 7 U9

Evaluation Article

Name Entities (3 KPIs) supported by a
minimum of 10 Cultural Named Entities

I

Safety & Compliance
(= 85%)

Scientific Validity
(= 90%)

Cultural Authenticity
(= 95%)

e

Y8419, AALUA9IN crew-herbal-article-creator-deployment Ine Kullawattana, 2026a

(3) Msdnsusulumavualngdusvinanldlunisaiadelaniziiioasna

UNAMY LAUAINUATDINISANUIULALLANINANITINDUAUTILAARIUANTIN 4.38 F19)
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- A1 uE (Accuracy Score) Ao IAugnApsvesdolaniy (Name
Entity) fiafinesnun Wieuiu Ground Truth fidamedn 509%

- mmaugim’ (Completeness Score) A Wodidudvesd oaniziiny
Feufuiitmun (gu fdnameditald 10 f 2ld 10/10 = 100%) dwdn 30%

- ATUABAARBIVBIURUY (Format Compliance) Ao dAd1ua1unsaly
sas1emadns (Output) malaseadne Markdown fifudiou Suhwmin 209%

A19ANUIIAZILUUTIN (Weighted Total Score) @B AzLuUTIN (T) 910

ARALUDS 3 Iy (Cultural, Scientific, Safety Regulations) lnggasunniinanuans

T == z Score,.

C € {cultural,Science,Safety}

Score, = 0.5xA.,+03xB.+02xC,

A, = ﬂxLLuumeﬂé}Jaﬁﬂwmﬂ (Accuracy Score of categories)
B, = AYWUUAIUATUNIUTIENUIN (Completeness Score of categories)
C, = ANNADAARBINNUIULUU (Format Compliance (100%-H1u, 0%-7N))

lAgNSAUIMLAAE LAY Ao

Scorecategory = (0.5 x 100) + (0.3 x B.) + (0.2 x 100) = 70 + (0.3 x B,)

mswﬁ?‘i 4.38

NsaFURaaNsUAaYNITINBUAY (Ranking and Interpretation) Inelsnnan1w1vuInlvgy

UAY ng AZLUUANYNABY N15ATIEN

1 B -Cultural (12/10 = 100%)1 70 + 30 = 100 aﬁmsﬁamalﬁﬂjuﬁju Lsﬁu
U
-Scientific (14/10 = 100%): 70 + 30 = 100

-Safety (11/10 = 100%): 70 + 30 = 100
W@ag (T): 100.00 AZLUY

UsEIRANERNS INeANENSLT
an wagngsuilevdu gl

fnsusiaintoya

2 A - Cultural (12/10 = 100%)1 70 + 30 = 100 1uwuj®§wuﬁjiuLLag

- Scientific (20/10 = 100%): 70 + 30 = 100 | o PR
ANYIATERNT LLAAZLLUUANAN
- Safety (9/10 = 90%): 70 + 27 = 97

. [ 2/ [y
3¢ (T): 99.00 ALLULY Wwnteglumnamiuvasasiy

wazngvEng Wesanniilem

puatuiu assnausnylsn

11NN
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mswﬁ 4.38

MsasURaaNsUAZNI7INBUAY (Ranking and Interpretation) lnellsnnaniwivuInlng (sia)

UAY ng AZLUUAUYNABY N15ATIEN

3 C - Cultural (8/10 = 80%): 70 + 24 = 94 LﬁuﬂqiLLWV]gLLagsqmsuu Iﬂ&]ﬁ
- Scientific (10/10 = 100%): 70 + 30 = 100

ANMULLUEAILINTUNTTEY
- Safety (11/10 = 100%): 70 + 30 = 100 Y :

ady (T): 98.00 AzuLY 91M3TLABINeAFTn uae
PONFUYLVU WAgNANAT LY
dntoglununimusssy

WeawnunveyanadAgly

Useidanans

4 E - Cultural (10/10 = 100%)1 70 + 30 = 100 Lﬁuq%ﬁﬂLLﬁ%ﬂ{]igLﬁﬂU tﬁfﬂ,é{a
- Scientific (6/10 = 60%): 70 + 18 = 88

1NN LA EURDTUENARNN U9
- Safety (11/10 = 100%): 70 + 30 = 100 :

Wae (T): 96.00 ALLUU LAZTOUTHN TBYaII
Unansieuazngrany wily
PUIAINGNEEARNS LB
AURTUIINTUALLDUALTIAN

ANUATLATLAYN1SNAADY

5 D - Cultural (7/10 = 70%)1 70+ 21 =91 BQ\IJL%EJ’JSU’]EULV]QQ?’I Iuéjqu

A o
- Scientific (23/10 = 100%): 70 + 30 = 100 | . « = s oA

ANNLNAUAINYIATAAT LLEILUD
- Safety (5/10 = 50%): 70 + 15 = 85

wag (T): 92.00 ALLUY dindeyadredeoon vhlv
ATLUUNLIAANLUADAN LAY
TRIUSTIUANAT LI INLLBYN

nansunsasUdunsedu

fedu fATeddldvanniedesdiodiliatadamsdvuldlunsmenuna
pmuAnd 4.57 Wieldseauanugndeavesdeya Tnglddeyaain crew-herbal-article-
creator-data FsWannlaegide (Kullawattana, 2026¢) lunsnageu

(3) TumounisUsziiuninug i osvesdey adasnisatadany
Usznausieg

1. wisnumarwildanniatesiioainsunaniy

2. dntnunanugsruuilglunsUsEliukaLaE 18N UHAA RN
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yuuiilglunssIeaIunugnaevestayalnelyisannaianiz

@ 1@on AI Model

) sovsu 4 Providers:

« Claude - Anthropic (Sonnet 4, Opus 4, Haiku 4)
* GPT - OpenAl (GPT-40, GPT-4, GPT-3.5)

* Gemini - Google (Gemini 2.0 Flash, 1.5 Pro)

* Llama - Meta via Groq (Llama 3.3 70B, 3.1 8B)

(&on Al Model fidovnns:

[ Claude Sonnet 4 (uuzth - auqad)

* sulkaaunnou

2

aanifosUTkaalwaunad W (Task 13)

5008U .txt

« Boayulws * SounAow

wWu v, vy, nssifigu... wWu unAwayulwsing...

YE4919). fnwUasaIn crew-herbal-article-creator-7KPIs-evaluation lag Kullawattana,

2026b

3. Uszmanalagmnualvldlunanivivuialvngiiveviinisasunasn

N Fansneaauasallanivualild Claude Wulunadusunegaumusviainma 3 4o

v

4. A5IVFBUANIUYNADIVRITBYATMTINUATTYTA N9 3 Yo nTelal &9

iidulaendietamanisnaaeul 3dagun 4.58 - 4.59

Y

mwﬁ 4.58

msyadevlumanIvivuIalgdmiusIeaunNgndesvesieya

v PASS

nnKUd0EILNT - Cultural: 12, Scientific: 44, Safety: 16

Model: claude-sonnet-4

¥l Cultural Authenticity 4 Scientific Validity

12 44

iduch 10 1uid olouiGnwIngrmansisusuuniga (44 wuia)
o ) A

¥ safety & Compliance

Completeness: 160%
Efficacy: 100%

Completeness: 120% Completeness: 440%
Efficacy: 100% Efficacy: 100%
w Al Analysis Summary

210Ms31As1:K Named Entity unAuiDaY ud- tus=auia logrva
mudeoui@diunulaoasi (16 1UAE) uastouiidnoiausssy (12 wuid) mudidu uisrouRdn

3 iolRunAN WA WALQ; wungodu

Mide: W
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1il Cultural Authenticity - s1wa:138a

traditional Thai medicine

. Specific traditional medicine system from Thailand representing cultural medical practices

Museum of Thai Traditional Medicine Abhai Bhubejhr

. Cultural institution preserving and showcasing Thai traditional medicine heritage

Thai

+ Geographic and cultural reference to Thailand's traditional practices and medicine

Prachinburi Province

. Geographic location in Thailand representing cultural and regional context

Llocal wisdom

Traditional cultural knowledge and practices passed down through generations

& Scientific Validity - s1waz13sa

curcumin

+ Main bioactive compound and chemical entity being studied

nano-curcumin (NcCur)

. Nanotechnology formulation of curcumin - scientific formulation method

nanocapsulated curcumin (NcCur)

. Specific pharmaceutical formulation technology

bioavailability

. Pharmacokinetic parameter measuring drug absorption

Eudragit (EUD) polymer

+ Specific pharmaceutical polymer used in drug formulation

§ safety & C i -5 30

Alzheimer's disease

. Medical condition - neurological disease that turmeric is being studied to treat

liver injury

+ Adverse effect - serious safety concern linked to turmeric use

acute hepatitis with jaundice

© Adverse effect - severe liver-related side effect associated with turmeric

transient serum enzyme elevations

. Clinical biomarker - indicator of potential liver toxicity during therapy

fatigue

. Adverse effect - reported side effect of turmeric use

2 occurrences

1 occurrence

3 occurrences

1 occurrence

1 occurrence

7 occurrences

1 occurrence

1 occurrence

2 occurrences

1 occurrence

2 occurrences

1 occurrence

1 occurrence

1 occurrence

1 occurrence
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4.3.6 M3vszfiunmnmeas 1 UnAMY HIUFITIA 4 V8
MNAMA 4.60 waasliifiunszuIumsUsEIdunMAINYY 1 UNATINAL
wasgIudta 4 9o Sesznaude nmsindssAvsaa (Efficacy) Tusunmspuagunmzadel)
n159A1uT AU (Clarity) lun15e5u1edaya N15ATITABUAIIUNUNIUYBITEUY
(Robustness) Al#lunsadraunanusiuauann wazamnudululdlunsiiluld (Feasibility)

Tudvasunaruayulng

mwﬁ?‘i 4.60

v
14

NTYUIUMTUSAUANNINYDY 1 UNAINAINLINTTINGIA 4 Fo
va

Evaluate Performance (4 KPIs)

Multi-Agent Feasibility & Access
Collaboration (= 90%) (= 80%)

p

Modern Wellness Fit
(= 95%)

Explanation Clarity
(= 85%)

8

.4
“8

Publish Article

V84919, finuUasan crew-herbal-article-creator-deployment Ing Kullawattana, 2026a

mMsUspiliulszansnalumafuRiiieguanizafelysl (Practical Efficacy
for Modern Wellness) lﬁﬂizqﬂ(ﬂ%’ﬂﬂé’ﬂmﬁ Clinician-in-the-Loop (Livingston et al., 2025)
Faunanuazdeadmadenlesayulnsitriumsudauanadele fnsszynisldaunio
foyameinermansiianansailuldlunsdadulasuguaim uaznsthiauedeyaiiauga

sEmIneNuIMEInusTIukasanguadiulnl lnsvzdeslansiuy = 80% lnufda A

Compare the “Herbal in Wellness Trends” section of the final article against the

Trend Facts with the question, “Does the article successfully synthesize the trends?”

Is the final content relevant to the identified trends? and assign a score (%).

AZIULUTEANSHATRIUTUNIEgNANWINAINANN SR U

Ref. code: 25686724032542BWC
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Nrel
S = —— x100
efs Ntotal *

087 Nygp wnuinuudanandsiiieitedasasnndaiusunliuaunaizadelvy uae

Niotaqr wudnnudenansanmuaiignununuseidiy

N15UsEIIUAIUTALAUTBINITOS UNBHaa NS (Explanation Clarity) 16
Useynalimannis RAGAS (Es et al., 2024) wag Clinician-in-the-Loop (Livingston et al.,
2025) ileUszifiumnugniesvesteya Faunanuazdosdinimgniesues APA n1s81s8s
98 19ATUNIUINUMAITBYA (Sources Consulted) wagdiNMTINIAUBUNANUBE NANVINAUHA
Tagazdodldnzuuy > 85% loTarulusda wazamnudniauvesvnua Taedas (Prompt)

lglunisusediu Ae

Identify all critical facts in the Final Article. Verify that every fact originated from the
Master Fact Sheet. List any facts that were hallucinated. Check “Not Found”
Handling: If the Fact Sheet states ‘citation_apa: not_found’, verify the Article handles
this correctly (e.g., writes “not found” or omits the reference) and does not invent

a citation.

AZLULUTEANBHATEIUTUNILYNAIWINAINANNTABLUY

k
Soiar = (1 - N) x 100

Tne?l k unudnnudenandsiviaunasdrdasendngiuaduayu waz N unudwoude

NANIDINVIIVUA

N15UseLiuALLT NI IvaIdoyaazn15vus AL (Multi-Agent
Collaboration Robustness) lﬁjﬂizqﬂmsﬁjﬁavﬂmi RAGAS (Es et al,, 2024) Iaald LLM
U5zt TuUsEans Ann15¥nNaUBaLAMUNUNIUYDITEUU TI98ApIbaAzLUL > 90% F9ay

M3IRERUIIANANIE (Name Entities) gnuUaniedewaain Consolidation Task LuUga Writer

Ref. code: 25686724032542BWC



169

Task ASUAIUNTBl An139599a0UTNBRUAAINITAThYIFULUY Markdown Linaanns
N3zUIUN1SLAEINAIIULTILNTY (Robustness) Yaensdssadayaseninenisvinauly Task
#1199 LngLiuiin1sviany Guardrails wazALARnARBIYDITaYa tneA1ds (Prompt) Aldluy

ANSUTYEIU AD

Identify all critical facts in the Master Fact Sheet (e.g., Science Facts, Compliance
Facts, Culture Facts). For every fact, verify it is present in the Final Article and list

any facts that were “Dropped”.

AZLULUTEANBHATEIUTUNILYNAIWINAINANNTAB LU

N — N,
Srob — total drop % 100

Ntotal

e Narop wusuweuiddyinsalinuvdevinmell uar Npgegy wnudmou
uiifddeyauniidvualiluienans Master Fact Sheet

Aud uldlaluniswluld’as e (Implementation Feasibility &
Accessibility) laUszgnaldndnnis GEMMAS (Lee et al,, 2025) lagTaRanInnssuIuIg
yhusaufukiuAa ATy uwaraug e Sstmualinruuuiisruuazdodldiien
> 80% laginaniedesiledld amanansalunsuszinanadona wasnadwsanvineiled

Usglowsiagldanulumsmeunsdensold Inamdanldlunisussdiv fie

Review the safety, regulatory, and constraints section of the final article with the
question, “Did the writer agent successfully use the structured data from the

Compliance and Safety tasks?” and “Does this split of tasks seem like a scalable and

efficient way to gather data?” and assign a score (%).

AZLULUTEANBHATRIUTUNIEYNAWINAINANNTADLUY
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Esatisfied

Sreas = —=1% % 100

Etotal

Tneil Esatisfied Mmaﬁaﬁi’wmummL%aﬂaw%amiﬁqwﬁmawuﬁgﬂﬁwLﬁumiﬁwL%a]
puEi Ty uar Epppgy vanefsdiuunisdenotoyad mnuadrdndustanualy
NTEUIUNITVINNU

ideldnisUseifiunzuuusie 4 ad1aduanunsosiunisldegnenga
waraanedrSuUNALTE 95 519015 UATEE s eRRLAT TR uIAATLLLS AU
AUAMNT 4.61 Lﬁaﬂimﬁuwaﬁauﬂamﬂ crew-herbal-article-creator-data %’!ﬂﬁwuﬂﬂmﬁ{]}ﬂ

(Kullawattana, 2026c¢)

A 4.61

o
o/ 14

1A3NA I IIAL LA NN 1 UNAIIUAIUAITIA 4 T8

@ 3uTkaalwa Logs

nsandulraalwansiudrsumsAudsunzuuu

1
S
= OF ul
Task 11 Task 13 Task 14 Task 15
Master Fact Sheet Final Article Data Integrity Report Strategy Report
W is‘am.!ulws * §ounAniu
wu T, udu, NSIAYU... wu unAnwayulwsing...

nl Us=3a@nisvunnAzuuu m T dus:3a

goluldoya — AuduAzuuunddo:Uuinntdoluda

Y8419, fRLUaIRN crew-herbal-article-creator-7KPIs-evaluation tag Kullawattana,
2026b
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lnsiasaadiosulvddayaundrdiuiu 4 Indreunaiunilesienis #9

wARILUAISY 4.39

mswﬁ 4.39

TI8az08aN TN Yeyalinue Toeden 1w IuAzu LR uLla

vy = ¢ a v

$IUB Falua INYALIYN VDA
Master Fact Sheet task 11 *itxt iau%’a;gaﬁmmmﬂnﬂ Task
Final Article task 13 *txt | unanuayulnsaduauysal

Data Integrity Report | task 14 *.txt | $9891UANNaNYTAIveIloYya

Strategy Report task 15 *txt | s1eaudenagnswazainudulule

nnmsianauazUsziliuaunmlaeld LM ietisUszifiuunanuibes
i udy Inedasnzeiid smnannlwdeunszuiunsiidaenndasiunasiv fvuals Tne
maaaau%’ayjaﬁmﬂmu (Dropped Entities) LLazsﬂ’ayjaﬁQﬂaumﬁu (Hallucinated Entities)
310 Data Integrity Report 331AUN1934AT1E1AIINATOUARUVBY Strategy Report laela

AZIUUAIIUONABY AB 95/100 A¥WUUAIUATUNIY AB 90/100 AzLUUAIINUIEIU FD

(% (%
[

70/100 wagHaN1TUTHEUAMNNUBIUNAUANLINTFINYIA 4 Uo agulunisnei 4.40 fsil

A15197 4.40

v
o/ o

HaNIsUTHTUARININYIUNAIIY “YiUTY” HUFITIR 4 Yo

inauinsUszIEY wWanune ATULUTLE
1. Practical Efficacy for Modern Wellness > 80% 90%
2. Explanation Clarity > 85% 92%
3. Multi-Agent Collaboration Robustness > 90% 95%
4. Implementation Feasibility & Accessibility > 80% 95%

wanslimzuuuse 1 unanu §fulinsgideanty dl

(1) azuuudszdns nnlunisuua (Practical Efficacy for Modem
Wellness) lénzuvunsusziiuegi 90% Tng LLM usfszuuazmdeyamsudguainain Gwi
Tiwu weszuvanusaususaldagengaaialy Task 7 12 Tng@euannnisniznsywa

U Btiusesrnuvasndy wasUssanBAIMBINITUNNEUNY KAZUNANNEAYINY UEUD
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i U ¥

%’aaﬂamimaaa (Antibacterial activity against Staph. aureus) Fadulselovindudosla

v Y

Bauagindngrusosiudaau wmnziuifuslnagalnifildlateyaidedn

(2) ALUUUAINTALIUVBINITBS UNBKAa NS (Explanation Clarity) 1a
AzuUUNIUTZEILREN 92% Tny LLM seuuiimudedndgs lnoszyluunannunsaq 91 “The
absence of trend facts...” wnuilagneneuuly (Hallucinate) Sﬁjaaqua;ﬁyum Faadenny
Undedelvtugsuldfininmadeuteyanss q waglunsdneds fmsszyunasiundaiay
famAtemeuen uwasdeyanimeansnelu Mligsuansanmaaoudounduld

(3) AZKUUAMULTINNT IR DY AkAZN1TYIN9UTINAY (Multi-Agent
Collaboration Robustness) léjﬂsLLuumiU'ﬁzLﬁuaE‘J}'ﬁ' 95% 310 LLM lngdayavineiu
(Task) go8sineq gnassialuds Master Fact Sheet wagunAugaving lasg1egnaoduiugn
Tnedoganisnaassimiugnéios 100% fiszuuvinuaentszauiufiden Tnedoganm
o sndmuaiienisvesunen wagannsoasaduldinddeyamsudmely uansiinaln
N3N UL Az UL

(@) pzuwuandululalunisiiluleass (mplementation Feasibility &
Accessibility) l¢inguunnsUseidiueg 95% 910 LLM Tnenadwnslailsmgauduniingizst us
JUALIE .docx wazder Goosle Drive indeudasaliluimewnslaiud Ineuneuiunm
nagmETiuNNsAIUANAAIAIN (Quality Control) wazauUasnss (uusugsiafiviliase
wazilnnandesn snzdmiumahluldiiaunanfasilunaintagiu

A3UNaNTUTEUAINAITINTA 4 AU Wud1 MTHALLATeHaNTTARL

©

WAL unaNuivszansnmgann lneanizludiuauudunss (Robustness) uae

Audangu (Feasibility) 3atauiian Ae Anuaatatunisuidayininagu Welinuteya

Y

= 2

szuuladlsmgavinuvdeadiadoyaiia uiidenfiozisgaudedu unhiausuny 3eiodu
wAnsIuRfisUszasdegBsdmiusTUL
4.3.7 wan1suszisiuaunwlunisaia 95 mewmummyu%’fﬂ 4 99

A1SVAABUUNALTIAAY 95 UNAMUIINToYa (Kullawattana, 2026¢)
Tnennanmaesdoya (Data Integrity) Inefnautdeie anudauvesdoya uazns
Sanagysneg3Aa (Strategic Viability) tiefauszansamuazanuduldlilunsihluldass
TnguanisUszidiuaindid Tadeiinm 4 du fe (1) azuuuUsznsamlumajua
(Practical Efficacy for Modern Wellness) 1’7imemmé:umLLa3Uiziaﬁuu“l,uﬂﬁa%ﬁwwmm
2) azuwuuautdululalunisiilulgass (mplementation Feasibility & Accessibility) b

wainafenNeNdekaznsieRuL (3) Ariuun1sINaIusINAY (Multi-Agent Collaboration
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Robustness) (4) AzuuAMUTALIUYDINITOTUIENAGNS (Explanation Clarity) wavaaving
Fovrdinamssinauladuaniing Tasasuansdn oud@ (Go)/laleysifi (No-Go)

MNAMA 4.62 WU AzuvLsuAIEaLRY (Clarity) SAnssegiugeiign
LansfsnaunNvesNsAeansia Tuvasfiaziuuaudululy (Feasibility) finnsnszanesn
nf1eiign FeazviounurainvatsuesneIndtsluLiarUNAINL 99INAMUARINNT
nszaefvasnzLLlsdui 4 f1u nuesuuudunnuudiunsestoya (Robustness)
fidnsfsegugeanii Uszana 0.90 azvieuliiiuiinszuiunissivsindeyadiulng f
Usyavisamgs Tuvasfirsuuudunanduldly (Feasibility) Sn1snszaresnisiign (0.60
-0.95) wandliviudsanunainrangvesaududoulunnazunainy lnewua1iaung
(Outliers) Tusuuszansamisadntfos dadunguunanuiiduszansamaininnusi

1 <@ YY)
a8 ulaTn

AW 4.62
ToyaddnnIMTIuYesnzuuund 4 A andlvgimenguiuiiszaulauazdminuniviels

VINNITIIAZULLIiNe 95 UnAu TlnviniaTeliede Langfuse

Distribution of Evaluation Scores

Score

0 o
@ @ @ @
O O O O
\\3,0 (e %0 G(-OO
S & 7 9% 7 o\
& & S S
o7 0 & A&7
N Ko/
A a7

V84919, fnwUa’ann crew-herbal-article-creator-data lag Kullawattana, 2026¢

Tun13fndulakeunsunAMUTIVIUTIEY 95 unAy §3T8lAvinTg

Uszdliupunmunanulasfinnsanazwuuii@iandn 9w 4 a1 loun Ussansamnisih
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Toyaluld (Efficacy) Anudululalunisinluldy (Feasibility) ANUNUNIUYDNLAS Bsilonay
nveuudeya (Robustness) wag AudRIauTDaLi o (Clarity) IngrvusLnmeid
Az 80 ALAUYTEULLIRSlUA N 4.63 INAMLARINITNTEANBVBIALILUY WU
Feasibility Score fin1snszaeioglutisazuuugsiian Tnoflunauunnds 81.2% fin1u
naiazuuy 80 uansliiiuirunanudulngamsoi lulsluda fUalaase Tuvaed
pzuuuAITAILTDNLoN uarazuuLlsEAvS nmsthdeyaluld Sdnduumanuiiky

a

\nauieY T 67.7% uay 61.5% auddiu Faagviouitunanudiuiumndsadlinadniide
dovmuaznisesusiieglusedud wigiiundiuiidesnsmsuugaiudy Tunmsetu
Hunzuuuaumumureaaiedile insnszaeaziuuisniunasiogstaau Tnolliies
35.4% YesunATITRIUALLLL 80 FeUsdauTimedfyvesssuudinsagiiaumin

wUUeImaNg W mazNsIesulayalivnnsegnadusyuy

mwﬁ?‘i 4.63

A75A5¥DIEALUUUYDIUNAIINTN 95 UnAIu Mmelanisandulasuy Go/No-Go

Distribution of KPI Scores

Metric (% Passing)
[ Efficacy Score (61.5% > 80)
Feasibility Score (81.2% > 80)
0.035 [ Robustness Score (35.4% > 80)
Clarity Score (67.7% > 80)
= = Target Threshold (80)

0.040

0.030

0.025

Density

0.020 1

0.015

I
I
0010 1
I

I

0005 / 1
I

—_— I

1

8

0.000
50 60 70

Score

90 100

Y4919, AnLUaIan crew-herbal-article-creator-data 1ag Kullawattana, 2026¢

HANNSTILATILRNITNTEINUATUUY LLﬁﬂﬂIﬁLﬁU’j’] UNAMNTNIUNIIARLEDN
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danulaanulugruanudululalunisiiluldase dsezauanudmau wasiuszansnainly
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AMAINAIRENINUNANNTGIlinTauson1THEWNT Fanan1suseliufinaiaenafeiu

NINERANIILUU Go/No-Go 98952 UUUSHIUAMAITNUNAINY NN 4.64 FLiiwuTn

'
Y Y LY o

Azuuuadglunneu agluinueia MaTane 4 sulianuduiusiuluszauifaungas

(AduUsEAvEasgaies 0.44) Faustlunsadfdniudsusasiiianinudu daseronu uay

ntiiiaaunmludidfuandsiuegrataau lifnaugidou Freguduiinsauns
U3zl ud au190059380UAMNNINVRIUNANLABE 1950 UATULATATEUARY LAENY
AUANTUSITIVINT LT IUNT 1521379 Robustness uay Clarity Faatvayuauufgiuiian

AuAsuduvestayallutadeddgyidmadornudaaulunisiiaue usnainddmy

ANUFUNUSUIUNAN9TEWINN Feasibility wag Efficacy F9UsT7nunanufivinladie dnagd

s

LUNUUN LA HATNSNAM LT UN Y TINANITNAFBY i uduInTaunsUsEiutanunse

ATRAUAMAINYBIUNANLLADENITRUAMULALATEUAGY

AN 4.64
Aravaius (Correlation) bandliisiuaIFmyU a1 dauas UGN UMAL Y

Correlation Matrix of Scores

1.00

T15_Efficacy_Score 0.75

-0.50
T15_Feasibility_Score -0.25

-0.00

T14_Robustness_Score --0.25

--0.50

T14_Clarity_Score
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S 5] ] <]
(5 [&] Q (&)
U)] U)I U)I U)I
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w U-] [s} =
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4.3.8 A579s0UANNNABIYBIYRYAsTuTAlnslunsouTIY DSPY

JEUUATIIABUANYNADIVBIUBYARUUIRLWITA (Kullawattana, 2026d)
ponuuUIilanTIEANNgNdasa e fisufutoyadieds Tnserdenseuaiu DSPy
sufulnanwvalng WJuwnundnlunisuszanana lnesidmanadioudledaymnis
Usmmaﬁauaﬁﬁﬂwmw%aﬂé’ﬂﬂﬁqaéwahjaﬂéfaﬂuLﬁamﬁa%’wﬂmﬂmmﬂi fvg T
Benusingnsaiiinsadsdeyafionata (Hallucination) Taufenisasivaeuinienndy
prauAgudaufiniesdfyanuvadsdmield ssuufitmuntuiewheunuuassiiang
(Bidirectional Verification) ﬂﬁnﬁamwaauﬁammgﬂﬁm (Accuracy) WarAINNATUN I
(Completeness) wouifiom lngszuuaTvaeuaugniasvesteyadaluifgnoonuuulii
andmenssumanety (Multi-layer Architecture) 99nawdl 4.65 Usvnaudne & Juman eud
ﬁﬁyu{wﬂ'agalﬁﬁw (Input Layen) 4 udszaiana (DSPy Processing Engine) 4 uA5Ia@0UNa

(Verification Logic) kaztuiiasigiinatazaiesn (Analytics & Output)

mwﬁ?‘i 4.65

a011ngNTIUNITOONUUUTLUURTIVTOUAINGNADIVeIToYasH 1uali

1. Input Layer 2. DSPy Processing Engine 3. Verification Logic 4. Analytics & Output
Extraction Nodes
Extract Extract
Fact ExtractClaims from Fact !rqm
Sheet Sheet Article Console
I | Report
Verify Each Check Each
Article Claim Fact Claim i
Normalization I AE:Igyi:'l:s
A\ Filter
Article JSON File
audit_report json
Supported Hallucinated Dropped
|

Vaek9I8. 31N crew-herbal-article-creator-DSPy-evaluation a8 Kullawattana, 2026d

- gusudayaidn (Input Layer) lngtuwsnsutayatndnaosssian laun

(1) Youannadenan (Fact Sheet) szLUuLaﬂmiwmiﬁmawmiwmmam,t,avwaaalﬂ Lay (2)

Y

ﬁa‘mﬁ INN1TRIIEDU %QLUUUVI@’JW&M??JL@ﬂﬁ’]iVINaWU‘LlIﬂEJi UUﬁiUiU']Ui”ﬂ‘lﬁ%ﬁMia

—

Y

iLI‘Lé‘UEj @ﬂﬂ?i&lﬂﬂﬂﬂ’ﬁugﬂ@mﬂ
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- JuUszanana (DSPy Processing Engine) lnaduiliaiduununaisves

SEUU UTENaUmE N15LENTaLiaa59ea8 (Atomic Claims) 91n98ANUR28 ExtractClaims
% 2 =3 a 1 = 24

WAENITATIVABUAINNY N B98I0 BT SluusazsrensiaeTunldeu LLM Tunns
Uszaiana wagilandudwmsuidntoyadiuazdnses (Normalization Filter)

- FunsI3d@auna (Verification Logic) asUsenauluaianisinveya

UNAIUWAL Master Fact Sheet 41UL NN 8MSI9@0UUSUMLABUTU Wl onsIvaaudsa

(]

FEUUILHAAINABDNUT 3 @0 ug Av unAlddiualuayuaInNteinags (Supported)

unAnuldveyavisdruduteyaiia (Hallucinated) wsounanuilivayauisadiuiidfey
amely (Dropped)

- FUAATITINALAzdIean (Analytics & Output Layer) lagszuuaAIuIu

£%
Y o

MainAnugnAparMuANIAANAIN foudteantaanslugUhuuTesnuuazlila JSON
nand 4.66 szuugnoenuuuliutsesnduamdundn (three-tier
architecture) tieifinauAuannsalumInssaeudounduld duil 1 fmuanisiig
Toyauasnadnsiifeans uil 2 Buluaafigminanldeu dwiumsatadonruiidude
817879 (claims) LA¥N1INTIADUAINYNADIVITONE1E e daududl 3 Usznaudae

v o

wisesilaatuayy (utilities) Nvimiihwdasdaya JSON nisaudeyadn wagmsdndnuleys

mwﬁ?‘i 4.66

a01menIsy 3 YU aI19TUNISANALALHTIVFDUTINA1IE N

Tier 1 [

Signatures (The Abstract Rules)

I=H| text » claims JSON =1 | context + claim -» verdict

ExtractClaims E = VerifyClaim
|

Predictors (The Instantiated Models)
Tier 2 = extract_claims verify_claim
(Predict Instance) (Predict Instance)
Utilities (The Background Parsers)
Tier 3 parse_claims normalize
(JSON parsing) (dedup & sort)

Vaek9I8. 31N crew-herbal-article-creator-DSPy-evaluation a8 Kullawattana, 2026d
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Tngn1syauagiuac1unalnees DSPy Taglunoudauad o

azLduARIBAuLeY 1ne DSPy azuuas Signature Tinanedudsimangay sunni 4.67

AR 4.67

nsaseilidulneuentonivasuiiengotniiugnde

import os, dspy

lm = dspy.LM("openai/gpt-d4o-mini")
dspy.settings.configure(lm=lm)
class ExtractClaims(dspy.Signature):

text = dspy.InputField(desc="Input text to extract claims from")

claims = dspy.OutputField(desc="Valid JSON array of strings. Each string is ONE atomic claim.")

Tne Signature §ausn Ae ExtractClaims fmthiisudenrundudunauas
dvoansrenisteifianisgosluzuiuy JSON Aray Tnsdaifiaatedesludidunedstonud
annsofigaianugndedldedrududass Megruru mndoanudiin “deflarsduns
Sniav” Sedunilsdainniden waz Sienature fafides Ao VerifyClaim munind 4.68 &

wihinsiaaeudainsiimuualiiulasunsatuayuanuiundndwisely

mwﬁ?‘i 4.68

NI5ASINNIAT U ENTIVFOUT D999

class VerifyClaim(dspy.Signature):
context = dspy.InputField(desc="Reference (MASTER_FACT SHEET or ARTICLE)")
claim = dspy.InputField(desc="Single atomic factual claim")
verdict = dspy.OutputField(desc="One of: SUPPORTED, UNSUPPORTED,
PARTIALLY SUPPORTED")

rationale = dspy.OutputField(desc="Short justification citing evidence from context")

n1sdeannan1sandulall 3 A1 fe Tewiaseldsunisatiuayuedis
AuYIIINUTUNG1989 (SUPPORTED) 1041199399 nA a9kl eau9d U n3edlsieaviden
usegiiliidenades (PARTIALLY SUPPORTED) viiedeifianssliiindngusesiuainuium
91989 visedaudaiuteyalu Master Fact Sheet (UNSUPPORTED) niasusnausznau iy

AR 4.69

Ref. code: 25686724032542BWC



179

mwﬁ?‘i 4.69

NISUNTUBNASWEYOINTSTIUFU T 99599INN 158 NBIUTUY

extract_claims = dspy.Predict(ExtractClaims)
verify claim = dspy.Predict(VerifyClaim)
verdict: "SUPPORTED"

rationale: "The claim is directly mentioned in the fact sheet with supporting evidence."

Tunsuansnatomaaselaenisuiasradnsain DSPy Fee1aeglugunuy
4n39 JSON 139318n1370Ya NTouTnN1TTaianaInA1UNITHUasUaYya JSON wavilandu
normalize dmsuridadeyati favesinsdiuiu waensesleinaaseiifiinuenitesndn 10

FdnNuIoeN aANaNYIHlveItayanoul dnsEuIUNITATINEDU ANUNTNT 4.70

AR 4.70

NILUIUNSUUAINAANE1N DSPy LileuanNadoliaass

def parse_claims(claims_output):
""Parse claims from DSPy output (handles both list and JSON string)™"
if isinstance(claims_output, list): return claims_output
if isinstance(claims_output, str):
try:
parsed = json.loads(claims_output)
if isinstance(parsed, list): return parsed
except json.JSONDecodeError as e: return [
return (]

def normalize(claims: List[str]) -> List[str]:

Normalize and deduplicate claims. Filter out short claims (<10 chars)

return sorted(set([c.strip() for c in claims if len(c.strip()) > 101))

#Claim Result

[
"Ginger has anti-inflammatory properties.”,
"Ginger is used in traditional Thai medicine.",

"Ginger contains Gingerenone-A compound.”

Ref. code: 25686724032542BWC
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gniaeg19lun1snaaey ExtractClaims A28doAUVUIAENAILAINT
4.71 WanadouANaINI T luNITLeNtaIna93e dmnnadeuliiIu SEUUITATIAERY
anvaluauaunan lawn AugNAeewed APl JULUUNISADUALDITRILUIAS WATATIY

auysnlvegUuu JSON

2NN 4.71
NISNAAOUAITYI N IUYBNN I THENTDLIDI NN 1T IIUYUINAN

test_text = ""Ginger has anti-inflammatory properties. It is used in traditional Thai medicine.

Ginger contains Gingerenone-A compound.

test result = extract_claims(text=test text)

parsed = parse_claims(test_result.claims)

VRIHIUNITNAGOU TEUUIZANTUNITAITDLNII3I9NTI AR IUNEIVUIY
fiu Ingi1 Master Fact Sheet waz unAud1gn15viunelag ExtractClaims W1ufl i du
normalize LiaUszaIaNa INMINAABURUTBLAIII 31NMI0E1509 “vludu” wuirseuy

ANUN50A9UDINA93ILAN9EY 23 571815910 Master Fact Sheet Lag 18 $18A159INUNAIY

G]’]ﬂJﬂ’]W‘ﬁl 4.72

2NN 4.72
NI5NAFOULENTDLIDININIETDAIIUDINUNAIIULAY Master Fact Sheet

# Extract from article
article_result = extract_claims(text=FINAL_ARTICLE)

article_claims = normalize(parse_claims(article_result.claims))

# Extract from fact sheet

fact result = extract_claims(text=FACT SHEET)

fact_claims = normalize(parse_claims(fact_result.claims))

NMINTINFABUANUYNABILUUATIANNY (Bidirectional Verification) fisil
(1) n573@0UN15ATNTOYARANAINIINUNAIL —> Master Fact Sheet

AINAINT 4.73 TaenszuiunsigIi1ud o a93amnsnenistuunauLasnsIadeuiy
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Master Fact Sheet Inusiazsnenislasunisaivayunsoly dauiaasanililasunisatuayu

rgninUszimidunisyenmsteyaiinnainvesdeya (Hallucinated Claims)

AR 4.73

#79990UN5FT NYoyarnnaImaInunAulUg Master Fact Sheet

hallucinated = []
supported = []
for claim in article_claims:
result = verify claim(context=FACT SHEET, claim=claim)
if result.verdict.upper().startswith("SUPPORT"):
supported.append({
"claim": claim,
"rationale": result.rationale
)
else:
hallucinated.append({
"claim": claim,
"rationale": result.rationale

D)

(2) 93798 UT L1993 97 V1R8N Master Fact Sheet — UNAIY
AINAINT 4.74 Taanszuaun1sving i 1ud o993 9ns18n151u Master Fact Sheet way
n3vdeUIwiazsnenIsUsIngluunaunsely daiaaseiiliusingazgniuiiniu

Dropped Facts tiouansnuliasuiiuaeailem

WA 4.74

PTI9FOUNITATNYBYARANAININ Master Fact Sheet lUgunmIImu

dropped = (]
for fact in fact_claims:
result = verify claim(context=FINAL ARTICLE, claim=fact)
if not result.verdict.upper().startswith("SUPPORT"):
dropped.append({
"claim": fact,

"rationale": result.rationale })

Ref. code: 25686724032542BWC
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£%

n&InmInTaeutayaanafianiud sruuarAutat innann
anusa Laun (1) A1Anuwdug (Accuracy) Awinainsasidiuvesdowianseiildsuns
avvayusetuiudoiani et anualuunaiiy 2) snanteyadanainvestoua
(Hallucination Rate) wag (3) AIANATUNIU (Completeness Score) AMUIAIMNFAEIUTDI
9171993997 Master Fact Sheet fiusingluunanusesandeifanssimmun lneszuu

MuuansaauaneuAaLLiuga Il Ineldnaridssiu duandlunsedn 4.41

An5147 4.41

inauainmsliinsanaunImyessyuy

Y29AY .
N3N . n15AAN
usiugh
A (Excellent) 90 - 100% | AN MEEn unulinudeyaranainvestoya
B (Good) 80 - 89% | AN mANUToyaRaNaInvRIlayalantaY
C (Fair) 70 -79% | Aaunmweld fesuTuuss
D (Needs Improvement) | < 70% AuANEN nulegyyunn

wenanilaiinisAwinuszansnmlunisaiuayudomanswesunainy
punmd 4.75 Fadunzuuusiuarnivingzninainuwiug (Wndndesaz 70) waze

AuAsUSIL (WmitinFesay 30) Waliladdinnmunmasnuiiaseungunsao i

AR 4.75

nsxUINIIAIINYTEaNEN MTUN s aUaYLTRIN99T9YeI YA

total_claims = len(article_claims)
supported count = len(supported)

accuracy = (supported count / total_claims) * 100

]
a

A15ASNTIUAIUAINT 4.76 32UTLNOUMY FDH T18N15T0LH12959

¥

lasunsadvayu 51801579y alanainvesteya (Hallucinated Claims) 51801590 0y8

Y

[

lan1ef vl (Dropped Facts) waglndsngauna @eussydoyawunining Jeyadidin

AMANYBIVNIANY UAZTIEaLBEATRITTIRTSIVNTIENTNSoNWANaUZNBY
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AR 4.76

NTLUINITATNTIBNIUTOYAIUNIAIN DY TI8a24BEN Y899 T

results = {

"metadata”: {
"timestamp": datetime.now().isoformat(),
"'model": "gpt-4o-mini",
"total_article claims": len(article claims),
"total fact claims": len(fact_claims)

}

"metrics": {
"accuracy": accuracy,
"grade": grade,
"supported_count": len(supported),
"hallucinated_count": len(hallucinated),
"dropped_count": len(dropped)

}

"supported_claims": supported,

"hallucinated_claims": hallucinated,

"dropped _facts": dropped

with open(‘audit_report.json’, 'w', encoding='utf-8') as f:

json.dump(results, f, indent=2, ensure ascii=False)

Tnglassaselwdmuninig 4.77 NdseenUsznaumie 4 daunan taun (1)
Junniaazlinanly (Metadata) (2) USIAIAULLUET L1NTA LATTIUIUYBILAAL
UsgLan (3) 5180157112959 HUN1IASI988Y (Supported Claims) wag (4) 518013

U9L71993991n Master Fact Sheet ﬁl@iﬂimgluummm (Dropped Facts)
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AR 4.77

106 NFUKUUTISIINTBYAUNININ AT T 1L TENYDITLNDDTe
{

"metadata": {

"timestamp": "2025-02-07T14:30:00",
"model": "gpt-do-mini",
"total_article_claims™: 18,
"total fact claims": 23
L
"metrics”: {
"accuracy": 100.0,
"grade": "A (Excellent)",
"supported_count": 18,
"hallucinated count": 0O,
"dropped_count": 2
L
"supported_claims": [
{
"claim": "Ginger has anti-inflammatory properties.”,
"rationale™ "This is directly supported by the fact sheet..."
}
I8
"hallucinated claims": [],
"dropped _facts": [
{
"claim": "Ginger contains Gingerenone-A compound.”,

"rationale": "This fact was not mentioned in the article."

]
v

fawdiszuuasiivsedvanings widanadidedniniidesiiaisan fe seuuly
finsTiazwuuaugdula (Confidence Score) luwsiaznisindula vinlvigldlainsusedu
ANURUUDUVDINATNT WATAIUYNADIVBITLUY T9WuagiuAnImed LLM ALY uenanil

msdsteyaluga APl meuendanelmindernasuanududiusivesdaya (Data Privacy)

Ref. code: 25686724032542BWC



185

[ ]

dmfuesdnsfidanistoyadiAyviedeyadiuyana deenadesiiarsanld LLM uwuy On-
Premise Wy wililalFeuifluszuuiiiannfutuamanisasisaeudeyadu q wuiiszuu
1ANUIAALAUAIUTEAUNTITYINIUSA LR STUUNTA NTAIDBNNATNT wavAINAINTbY
MsYsINNIAUTEUURY lusarinuiniansnsivasudeionss fianuasideaganin &
LuINIRTadeuTeiiana1nvesteya (Hallucination) fiAa1uiagendn wagaldanosn
nd1 madenuumafinganiduegfuuiunnisldnuuasanudoinisiamevesesdng
LazszUUaInIiaudesenlivatefianna 017 maifiunalnnislviazuuunusivladily
Tu VerifyClaim iielvigldnsuszfuanusiulaveausazasdndula nswaminuaanss
$993UABN3TIUUNNITANNTBANUUNAT8TEAY (Multi-class Classification) n 151N
Usvananawuungy (Batch Processing) tiosasiunisamadeutiionmvansdundontiu uay
nsiiududendmiunisiiazuuud fangu iesossuuiunnsldaufivainvate 1
wmsgudunadmiunumamsunnd viemnsureulsudmiuidenialy
4.3.9 MIRAUITTUUAIUANNTAITBYATIRANAIAAIE DSPy Optimizer

MsiALesTUUAIUANA1TAT 9T By ATl AAmA1A (DSPy Hallucination
Control System) (Kullawattana, 2026d) 6?@Lﬁumim'asJammml,mmamsmaaaauiﬂajms
uAladgmnsairedeyaiiianaindieonisauin DSPy Optimizer l1fUNTEUIUNITHAU

'
U =

52UV lnggaunndandAafanvesseuuilaenisly BootstrapFewShotWithRandomSearch

o

Y I

lumsussiranalusunsuinlvssuvannsauSulssmdwesiiiedagenfetoyaiiasgauag

o =

Handuun3ngfinmunly wenainfiseuudald ChainOfThought tnediinnad Aty Ao N3

o

Ferulilannauansgiun1sAn (Reasoning Chain) deuadsdmaugaiing danuidenasu
wansliifuintisandnsnisainedeyafiianain Iegrafidoddny esanlunaso s
N3TUIUNIINTINADUAINNABAAGDITUNANFIUNDUABY

(1) M3asINsTUILNTARNOUNBUAINY

iielilunauansadunisAnneuneudinim dsvisannisainadeyad
fAanana (Hallucination) deg1sfiuszans nmlnganitinenssuvesssuuniunnd 4.78
Usznoudoaosdundn Teun duldsunsy (Program Layer) wazduii uuszdns am
(Optimizer Layer) Gfl N ‘1/15\‘1 RN GUJ‘LJ MU TUA U Llagn1uua GroundedAnswer Lay
GroundingJudge &3 GroundedAnswer ¥t iSuUTUNaIN Master Fact Sheet wagfanu
114 wdrademmeuiisrsdseguudayalunumuiniu Tnemnlinudeyaluuiund
fmua sruvazszylinuluuiun (Not found in context) unufiazasadayatuunies s

Wunalandnlunisaiuaunisasateyan Sanain (Hallucination) wagluau
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Groundingludge vhuthdugussiiugnlud@nsnduinFnounlasuintusdieguutoya
Tuusun wielideyaniasavuleelifiunasdsdalzduegmensoli Tnedwondumniugis
Juass (True) nunedis Ameuldsunisaduayuauysal uazarauasadumia (False)

mnefsinsaileyaiiianain

A 4.78
IATaTNIZUUNISaT NAINDULUUERN1TL19934azN 1995 I9a0UAINgNABY bneld DSPy

F1MUNITITNA WV NTATOYaTBINIITIVAN

class GroundedAnswer(dspy.Signature):
Generate an answer strictly grounded in the Master Fact Sheet.
If information is missing, explicitly state 'Not found in context'.
context = dspy.InputField(desc="MASTER FACT_SHEET")
question = dspy.InputField(desc="Writing or analysis task")

answer = dspy.OutputField(desc="Grounded answer only")

class GroundingJudge(dspy.Signature):

Judge whether the answer introduces any fact not present in the context.
context = dspy.InputField()

answer = dspy.InputField()

verdict = dspy.OutputField(desc="True if fully supported, else False")

class GroundedWriter(dspy.Module):
def init (self):
super(). _init_ ()
self.writer = dspy.ChainOfThought(GroundedAnswer)

def forward(self, context, question):

return self.writer(context=context, question=question)

(2) MmsUszliuwasuTulTamsmeulivangay
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szuuimuailsitunsinaeunisaiedeyaiiaainamd 4.79 dwsunis
Usziiukazusulsamsneaulvivangay (Optimize) Tnefteifuilizenld Groundingludge it
pemaeuindmeuiiais Isumsatuayunuiunmiels venanidsdnssns fiewdmsy
FamsnsdlfiArnmiioatestudoyadiludluuiun wu awmeidou FOA USunwen vie
anugn1seysd ddlunsdimarilmauiigndesanssey not found in context og1sFalay
Tnefladduamindazdsdud 1.0 Wolifinisadadoyaiiianain uag 0.0 ol arild

Wudganadoundulimmnzaulusewinansyuiuns

AR 4.79

AFNUAUNITUTATUAIY DSPy 10N TI980UNITa3 NTDYATY

judge = dspy.Predict(GroundingJudge)

def hallucination_metric(example, pred, trace=None):
Metric aligned with AUDIT _DATA INTEGRITY REPORT: No hallucinated entities and Correct
'not found' handling
verdict = judge(
context=example.context,
answer=pred.answer
).verdict
if "not found" in example.context.lower():
if any(k in example.question.lower() for k in ["registration", "dosage”, "approval']):
verdict = bool(verdict) and ("not found" in pred.answer.lower())
if trace is not None:
return bool(verdict)

return 1.0 if verdict else 0.0

Tnan1sudntoyalnaiieideaaiun1sussdiunaninunisng 4.42
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AN519% 4.42

IddayarininlngnsivgeunIsasndoyanidnnainaie DSPy

A o =
YAILUS YBI1U UNUMLUSZUU

FACT SHEET task 11 ﬁﬁagaéjﬁx‘@ﬂ‘wéjﬂ (Master Fact Sheet Reference)

STRATEGIC PLAN | task 12 | usunagmsidanansinsinasnsann Master Fact Sheet

FINAL_ARTICLE task 13 mnmmaqﬂﬁa%ﬁqmﬂ Master Fact Sheet

AUDIT_DATA task_14 | S184IUHANIANTIRABUANIUYNADIVEITDYA

AUDIT_STRATEGY | task_15 | Nagnsn1snsiaaeulazAIuAuamnIw

(3) nszuruMsUsEaRanalnanle DSPy Optimizer

A 4.80 M3imuals Optimizer duidendegraiiandanisinauy
(Bootstrapped Demonstrations) & 44 A A'® max_bootstrapped demos 1a e B;lj? Jola
fsruansduliviedu 4 senmsnngaiieuidoya Tnorfmun max labeled demos tu 4
Ao S1uufie8199idl Label Ej;\‘iqwﬁ%ﬁmﬂ% WALNIIAIMUA num_candidate programs
Ju 6 muneAuIn §1 Optimizer Azad1anasiUsuifisutumdsiivananatusiuim 6

' '
aaa

newdandiniffian wag n3fviun num_threads {Wu 4 wielvivssaiananuuvuule

NN 4.80
ATEUIUNITUSULRITZUY GroundedWriter ag Bootstrapped Few-Shot Learning iioan

Todanainlunsasiveya

writer = GroundedWriter()

teleprompter = BootstrapFewShotWithRandomSearch(
metric=hallucination_metric,
max_bootstrapped_demos=4,
max_labeled demos=4,
num_candidate programs=6,
num_threads=4)

compiled writer = teleprompter.compile(
student=writer,
trainset=trainset,

valset=trainset )
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TuseminamsUsvananaves Optimizer avddiunislu 3 Suney fll

1. 15911 Bootstrap lag Optimizer 138nN151191U89 GroundedWriter
fuuraziaeglugaidouidoya uartufinuazfanunanishau ndudadonuanis
yhauilviagiuy hallucination metric geuniudiognsane

2. 15¥ Random Search ne Optimizer a3sdsfiuansiiaiu 6 dalae
T¥nsduyasegaansaiunnmety waglssiiuuiasfiuyaSeuiteya (Trainset)

3. maidenlusunsuiiafign Tae Optimizer lAonMTUsEANARALUSILATLT
lﬁﬂxLLuuﬁa%’?ﬂﬁmgﬂﬁqmﬁu compiled_writer

NadNS 7 LA compiled_writer F a9 u GroundedWwriter 7 fiAM &4
(Prompt) 7 g0 Optimize &2 fiAnmatusalunisarugunisaiiedoyad dawain
(Hallucination) ganinlusunsuiilaildrunszuiunsuszanana lnondsnUszananaudn
syuvazgandunisusziiunalaglyd DSPy lnaniuuna i devset Ldugasous vaya
num_threads 19U 2 wag display table 1{u 5 iileuandua 5 wnusn msliyaFouideya
\Huransaaaeu (Validation Set) fhewuriu (valset=trainset) Wudasriafitinanvuings
foyaniey lumslinusismsuenyaiFeuidoya (Trainset) wag Validset sonainiuiiioly
msUssiliunaagviouanuaansavesiusunadldedisusiudiedu Taonssuiunsuaskadng

LAAIANUNINT 4.81

A 4.81

N715739990UA1INYNABIYEIAINEUAIE Hallucination Metric

evaluator = Evaluate(
devset=trainset,
num_threads=2,
display_progress=True,
display _table=5
)

evaluator(compiled_writer, metric=hallucination_metric)

context question answer hallucination_metric

Write a comprehensive
analysis of safety,
regulatory, and toxicity...

# ===MASTER_FACT_SHEET=== ##

# Houttuynia cordata: Unveiling the
Consolidated Facts for: Houttuynia co... v [0.000]

Potential of Fish Mint in Well...

Develop a strategic product # ===STRATEGIC_PLAN=== ##
# ===MASTER_FACT_SHEET=== ## . P
1 Consolidated Facts for: Houttuynia co... plan conmderlng t.r_ends, Strategic Plan for New Product v/ [0.000]
feasibility, ... Developme...
2 # ===MASTER_FACT_SHEET=== ## List Thai FDA registration Turmeric is officially registered and  [0.000]
Consolidated Facts for: Houttuynia co... numbers for turmeric. approved by the Thai FDA. :
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(4) MInegeUiuTayadse

sruUnAaBUTeyaaTaaIna il 4.82 fumauin “Thai FDA registration
status” asdumaudisdlalinsaseuiilusunsuiiniuns Optimize waaaunsadanisi
nsdl Not Found l¢iegnagniiesvidelal TasAneuiiaanisanlusunsud Optimize udn Ae
msszyilinuteyaaumzidou Thai FDA Tu Master Fact Sheet agnadnlau unuiiagaing
wangzifounieteyaduniies Tawanddiifiuiissuvausonuaunisadistoyauia

ddlil

(Hallucination) lalunsaiiteyaliiiluuuniidnue

AWA 4.82

nsvmaeUniuTayadnIe FDA vesayulnsuasaanIsnnaoy

test_question = "Thai FDA registration status"
prediction = compiled writer(
context=FACT SHEET,
question=test_question
)
print("\n=== DSPy Output ===")

print(prediction.answer)

=== DSPy Output ===

1. **Plukaow Beta C:** Registration Number: 10-1-01949-5-0084, Status: Cancelled by the
operator.

2. **RA-TA Plu Kaow Plus:** Registration Number: 10-1-07165-5-0023, Status: Ongoing.

3. **HERBAL LAB 4 PLUS FISH MINT:** Registration Number: 10-1-08758-5-0087, Status: Ongoing.
4. **PLU KAOW C PLUS:** Registration Number: 10-1-08860-5-0001, Status: Cancelled due to
license transfer.

5. *Houttuynia cordata Thunb:** Registration Number: 10-1-13660-5-0096, Status: Ongoing.

(5) NTLUIUNTHATIZIBALDAUTUNA

5¥UU DSPy Hallucination Control d9elatUssudAguana1sainssuy

(%
=1 1 v

aulunwideilodnsdaau Usznisusn szuulindegn (Proactive) lngeanuwuuuiiietosiu

A15as19TuaLna (Hallucination) FauATUABUNITAS 10U DT WNUNALATIVADUNSIINNT

Y

Womgnaduuad waznaln Self-improving K1 DSPy Optimizer vililUsunsuanunse

'
e o

Usulssiedlagdnlulifnuyadoyametauasilandumnsndinvue Usensiay n1sld
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ChainOfThought 92elilanauansdifunisanneunay 3ufinaaulusdawazaiuise
nsadaUls

szuuliTednnndAyateliznis Uszn1susn n1s Compile Aqe
Optimizer ldnsnennslunisAuinigs 1l ndesd num candidate programs S1uau 6
TUsunsunsauiu Bootstrapping yinlwila1lgd1e APl qmdwszwﬁ'uaéwﬁﬁaﬁﬁm UsznIs
flaea nisldyateyaiidesnaiFous (Trainset) ifeartu Wuisnisidoud (Training) wazee
foganadey (Validation) vilwlsianunsaUssidiuldesrausiug uazszuuigatiunisadn

Wemigneies llldnsnsaasuilomndiogud
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unil 5

ayUnansIdeuaTalauaLUY

MAdeiFes myannsruuihsaisunauayulnsineiiosesiuns
Uszgnaldludugunmgelmi $nguszasdifionsimunniosiloi evasatrsunany
ayulnslvernanudayulnglve lngaunsoasunamsidouasdoiauauuy i
5.1 @3UNanIdY
5.1.1 Y9UAYDINUINY
5.1.2 a5U91338

5.2 TorauaLuy
5.2.1 Fnsiwundiasioaud
5.2.2 ilevuasunaa

5.3 YN UL
5.1 d@5UNan1s3vY

TunmsWaueiesdeoldlunisadraunanuayulns Lifeaidunisld
welulad CrewAl Tunsassiadtolaudiitetaslunmsatauasiisoyaanuvaasineg tiean
Tlunsafrounanuayulnaifisaviniy windesdedsdisaitauarsusmnimug ns
swsmdoyanuiseislunasisUsemad dideyafuiivensulussduana sudenis
susmdeyaayulnsilignsunuanmamihisiunans@ne wazanmaniasy 7le
oSureAaismslday asswan eatranagnslunisldfvanyulnsi daasonisiamn
isughalituUszinelne uazilefiuanandesiuvesiuilnaidseayulns Fadudadely

AVYIYFAN

5.1.1 YAULUAYBINUTIY
mAteifvovadudenlassariuiiayulnslne e fuass
MENFIUN9INEIENEn$5893U FensounquNTIATIEiaTINAL anseengws uazdonsrTs
waziinsdafudeyalusuuuunnmesii onsdududsninuming vusfiveuiuadiu

wialulagazeginswmussuugyieaieunanuayulnslnelaelddyguseivg denis

<9
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Uszendldlumaniwuualug 1y GPT-4.1, Gemini 2.0 Flash, Claude-3.7 way LLaMA-3
SrufuNTIIsN CrewAl waggnuteyannied ieadadeyaanunasteyaiiuanauild
ad1sunau Insagdimaneaeuunanuiiaddulniniesdiefigniunmsussdiudedive
7 AU WU ANADARG BINITTRINTTTY AINYNHDINITNYIAIARNT KaTAIUTALIUVDS
W WoUsedlunnamzaNvesEUY
5.1.2 #5U9U39Y
1NUITeRiTnguszasd Wesamnghedsuunanudemalulad

9 Y

HoyysedvsiiunsUssdunndiBerrg lunmsiiauedonidesmsulssUayulng
dmsunisguagungaliiauazau Inedin1sd1siaunastayaayulnsainunaiy
nnivledveanieanuide warandunsdnuvesineddelvamnsoduduld nsasie
N3EUIUNSTIUTINTayaayulng Juusssumsldayulng wuimnisidayulnslugadagiu
asmmaayulnswazmsiesennsuUssUaLnsileliussdaulituenudieuunay
ayulns msaaunAnuazinadelunsaidadiolnudifienyieu nsasanagns Lile
a¥eunmide msafreyadeyaayulnsiiionnasuiniesile uaznsuszidiunanisinmy
vosiATnafloifioiauszansnm

NAINNTMAGBULATslaLAYaTUNANTVIAdaUIATRAITD WU LAdesiled
Ifanaudds amnsadumdeyaennnesld aunsduduteyaainiuledifiethunden
unAuifinisdedeteya delinsyeisdelaniy wagnsaiedesurels uilunsvaaes
fAfuldaetymilfntulunuidy il

(1) 1eLauddesnstoyail¥nwiidaiau msdenniw 1nnsmaaes
wuin Weldnwlneuunusdangy fieludezannsongavitnu mszAanslidilaly
Uiun ilesniniinsimununumegistaau Weielaudlianssavildmaumumilasy
Aagvgansvhanuiudl ensazainsny (Task) lunsudadeyauia

(2) fnsidenlosuiun (Context) szmrinsiBlaudaz s (Task) 1uduau
1N WetolaudiAnn1saelus (Task) 7 19U agdealinisieuium (Context) 910 ¢l 1
WlHluewd 2 aufsnudt N ads donulndusswiens nuindorsliamsarhauldiae
lnganizn1sivualivinaunagegng %aﬁmmLﬁ'mqqﬁmuﬁﬁwé’aﬁwagﬁﬁgﬂmzdu wazlyl
anansoandunulinunisiala

(3) lalaunsaldietauslaed lauTn1sinun Workflow, Rule uaz
Guardrails A¥mauld nszaziinnisairsteyaiinnann (Hallucination) Aoudnsgeann &

PnMIeaesasnunaNuluuisseu wulgmani d1nule o ldlamuualilusivaziBen
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(Description) agfinsusaiioniies wielunisviienansensds nuin asiinisussdenmisde
WAZHLALDT s?iﬂl,ﬁuﬂﬁazl,ﬁmﬂgﬁ&”’aﬁ

(@) 150Nk ULLAS pailolivieusaufULelaudas Task 1w CrewAl
sfesfiniseanwuulivihuaenadeiu pmszesnuuuliielaudiidinuienisyiaui
Faau dru Task azfasiimseonwuuneazienvenaiasdle wasnsfvunnadnsfinnns
(Expect Output) Fadunadnsildaninsesiiomaivethsdniay

(5) M50OAKUY prompt azAesligdutou ﬁgULLUUﬁquLﬂu%umau o3

[

MvuasUwuunsdidnteyandaau wu nsseulielaudlunisrumdeya wiateya asy

¥

Toyalasazdod key waz value sgsdaiau sauvsguuvunisdseandeya azdaeiing
AuuagULuy Markdown fifl key waz value 7 LLM a111308UkaraTUNA UaIA1U1Tn
ldldldegradila

(6) Msld5unuudoyaidudoumniullunsdstoyaseninsauiy
dawalit LLM iAan1stiReaulanavierinnu asviliiaiaudiinnisuganisvau aisiiay
AmuaUsuunsdedayaliiolaudulanadie annise LLM e139sidunisdedeya
Markdown dumsdslsnuiiuhesls msléidu JSON mnedsuuuunslitoyaidnau Tu
mMsdsnulaeilusunsandila

(7) mssenuuunuidudwlunsdumdeya flaifidoyaiiazdomdy
9neulanld masfiaglviusagarudu (Task) vhaudunssiuieraus wiovhauuuuauy
(Parallel) uagimusliil Task Tunssusandeyaiiodwionadns Faaztasannsviaues
ulunsfiagnenenuvh Task dulsidna

(8) M3 LLM Tdumiaaldionans POF a1 1w Tu FDA fu Sefiionans
vanemth wagildfiAu 30,000 A ¥Vl LLM azfesvene Context Windows Lilefumdeya
padivneiidinuald BdeddliRameniseid fo nenewlilfewudlviiamsi PDF
Tneiluduledidoyaliluswiiulednou wdlaguan

[

(9) Martmualelnuiasunasenuniu key uay value Yudidguan
wszaztelfansansIaaey (Evaluate) fudeianiy (Name Entity) 3180158198937n
Toyaasmioli lnglundas Task agdpafvusziinmihnuveanissdieliuazazdadld
UsgiRnmsvhauveaniesile lunsiiudeyaidu key, value Inefiionansensds wieldlunis

nTIRERUTRYAlUUNANBNATY
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5.2 valduaLue

5.2.1 Bmswaudaioun
Tunsesnuuuieaudlivihauaenndesiu avdasdiadades nsdeu
sreasBoansvhanulidaeu Sthmneiitaeu aenrdestunsivdenldnuaiodionnsy
diesndudumsnuiididiSansenuingUszasdvonotaud
5.2.2 (iowvesunaana
Tunsadiaunay n1sfadeanis N1581989UNANMI WAENITNTIUW
unanuioifudsddgioudyndasdostmualy Weliléidonluunanuddan

anysal wavannsodllussgndlalugdvnisla
5.3 9231finluauldY

Tum9h 398 Bes mawamnszuugRivaiaunauayulnsineiiesesiuns
Uszgnaldlusnugunmegalml dadusmadeussgnaigatiunmsiauuasnaaousyuugieg
§anTevdmivaiunanuduaulnsine ludgwvesunanudadosnsdesenluiioses
nsuUsstayulng esaniidedrdndunalunisifvsiusudeya uagludiuvesnis
Uszilunvgfoaiingiieamey (Human in the loop) tetaglunsuszifiumsldanuunay
ayulnsludiwsingg wu wu msthayulnsivldaulusunisunng Wudu uenwileannis
Usziflusessuudaludid nseunsussiliudaimunuumedmsunsussiiiulaedidoangy
uywe (Human Expert Evaluation) Liiel¥nsa9aeunnugniesveananisuseiiusmlusi

Tnguugthlildfuselivegnetes 2 au Usenaumeindynsvsedideingynisunmduaulng

Y

v a

2-3 A uaznidediuiu 1-2 au Tnsinaminsussiiulaedidorald Likert Scale 1-5
AsaUAgY 4 15 laun nsussliupnumnizauvesvuing) Tevald uazAnfieu nsusediy
ANYNABITBINITUNAUBUTUNTRUTTIULAENSWIMEUNUlNg NMsUsEliuANaenARDY
YostayandvIne1iunang utagiu waznsusslivinunanuivsslevdlunisuilulgess
Tunesundinduauguaimvsely
AMTUNIINTIABUANNADAARDITENI NN TUTETIUT DY wELay ST UUSA LU
sinlderandusiug (Pearson Correlation (1) Wusadfaideau agralsiiniu sidedran
Pmduinislinmaganuduiusseninasuuuiyud fuasuuulinng LM dfiesog1afen

19lufisanalunisasyisuauaenAaalunNSHnAUDE19LIa59 (Han et al,, 2025)
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AMARNUIN N

nsldieTasliaaireunadnuayulng

n.1 Mazdenniodieasiaunanuayulng

in3esiloatrsunanuaulng fe szuudafielauduuulugans Avimihidum
IR wazi3ouGBaunANL SwdansAnwenanstoyaivafvayulnsiienisunme
dmsumsldauduaunmatelniuaznisdoarstuduilag seuvinaunanunisdudu
To3a3530uNTIUTATULA 19U PubMed/NCBI NMSAUNIUNTUAAVAIN N1TATIABY
npsuideunazariasadvesnsldayulng uaznsmumiunnyianssaiesdu tie

HARLoMNINANF NS W lauTunmeiaiusssy nadwsnlauszneumeunaufiey

$1e veyanilasiasiedaau dnsaieidindiensussiduunaing

.2 WUIAANANYDIATBILD

(1) NEUVENFIWINEIAAR LU UUTUNIT LT TIUNENFIUAMNINGS
19U PubMed/NCBI m’hﬁ’ué’ﬁyayml,miﬁﬂuiam%aLLazmmi’ﬁgqLﬁmﬁﬁ’maismué’a i
aademayulnsfiundefouasmnzauiuuiun

(2) [spvudadielauiuuulugans Tnedfidervgamzdiiu Uszneudae
N1FAUNNTUA 338 1550UN550 ANYaRsiY nYseideu Tausssy duasiedeyanis
yIAABY NIUHUMIITEUUNANY Weuunay FAFULUTUNANY WaEATIRFOUUNAIL TS
wiaziaviuanzyn lnedl Crew WWudinans (Orchestrator) AadnaRuLazTIUTI
HAGNS

(3) Iﬁfjjm'iﬁﬂgﬁam“a RAG (Retrieval-Augmented Generation) kaznN1501533@8U
v3unviesiu wieudndoyaidou iilolinnnisdrsdediiiniinssdu amaasuld ua
\Foulsafuauiiioaniu

(@) WuaruannsolunshEwagnimsaae udoundy (Auditability) nn
uneafinaneoninazawieutulndtuiing (Artifacts) ndngiuuszneunsdnadee
Fomu nausvdiu (KPD) uays1e91un1snsaadeu (Audit report) vamuatudinly outputs/
Wieliiuussansmsannsanumunazasnaeunsinduladeundsls

(@) Anudangurainisidlunaniwivuialug (LLM) uagdeya senuuuli

LLM hagfidausianieusn aunsausulasunar@arlabiny Environment Variables %

Iisyuuaunsawfeudlviusnms grudeyannmesvsetndiin APl lalaelddauilén
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1.3 MINTUNITVNUAAN

(1) nseenwuuszuLinaveseud lngeanuuuiluliafieuiuuulugans
Us¥nousae 1oLaudndnd1uLi omn (Trend Analyst, Research Agent, Compliance
Checker, Cultural Editor, Writer Agent) LazLotauds 1 8231qLan186 11 (Herbal
Laboratory, Safety Inspector, Clinical Toxicologist, Internal Knowledge, Planner,
QA/Auditor, Content Strategist, Formatter) $2uf9t01aufAn15UszLdU (KPI Evaluator)

(2) N3¥UIUNITIANISNENFIU (Evidence Pipeline) lngn15duALITIUNTIY
waztIUSnlus® (PubMed/NCBI, wndadoyamsud) nsdateyadideu nsdumuium
LUV RAG Msagunadngiuegensydu uavssynissnsdslussiudoniny duvanzdmsiu
feumluazmsniaaeulagussnnsns

(3) pnuvaeadsuasnsufsimungsudeunatstu lnefinnsasaaen
vaesay sudamaiteuidssngsadeu (es. e wazmheanuiiadnedu) nsadang
Yo ATIRAeUAINUaeniY (Tonuld, UAsensenine, arsnegiul) kagnisiaiy
mefivinerrddndmiuiuuzifisinrandes

(@) M3MaunuuarsUuuiilon Tnsfioudtnsus (Planner) wagiinna
yuSABLINLA (Content Strategist) a§19aunszduiionseduiate (Section-level),
wugihngudinane/suuuy uazairadomuarnvaissluuy wudddasluuudaya
waziindeuagnanlag TXT, DOCX uazlwdiniousulnan

(5) M3Uszidiuna (KPI) waynsnsaaaey (Audit) Tnsmsliazuuuiiiaiessy
1@ Usgnoudie ANNQNABINIAINEIAIanT AUYNADINITTAINSTIY ANUUAens e/
ngszidov, anudaau Uszlevidldase Ing dsoenidu Markdown 1l eldduind ou
N3EUIUN1TlUNIIATIRERUUNAIIY (QA/Audit)

(6) nMssaaluaaniwivuialug (LLM) wazdeyaivesld iilosesiuy
TWu3nns LLM uuuideuldanls (Plugsable) wazdaud ensounasdoyafinruauniiu
Environment Variables (8 LLM_*, APl key ﬁ’m%’uﬁum%’aa‘ﬂa 1563611 Pinecone wae
Futeyainaes)

(7) nagradwsuazmsidouste Insunauatuanysal deifiaase (Master
Fact Sheets) 31841UN1IATIAOUUNAIY Uazlndauau (Raw artifacts) asgniudinlu
outputs/ wazaansnsUlnanluds Google Drive y3afiiiudoyanisusnsitua esile

dUlvanmsaul 3l

Ref. code: 25686724032542BWC



204

n.4 N5ANAAASENEID Ta9sUlnsaUBsTU 3.10-3.13

n.4-1 Clone Wag@nfy dependencies

git clone <https://github.com/kullawattana/crew-herbal-article-creator-

deployment.git>

cd crew-herbal-article-creator-deployment/herbal_article creator

n.4-2 Ay dependencies

pip install -r requirements.txt

Tneillausaidedd i

(1) Core runtime: crewai, tavily-python, langchain, google-generativeai, pydantic
(2) Vector Database: pinecone, chromadb

(3) PDF & Docs: pdfplumber, python-docx, beautifulsoupd

(4) Google Integrations: google-api-python-client, google-auth

(5) LLM SDKs: nvidia-nim, openai, anthropic

[%
Y

n.4-3 @579 .env UaZAIAALAINE

python -m venv .venv

source .venv/bin/activate # (Ul Windows 14 \.venw\Scripts\activate)

n.4-4 NaaaUlUshNTy

crewai run
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Y [

1.5 1AS98519,A59959N153 8N T UV WBLAUA LULAALF ) TRatl

A -1
Inssasruniovdeasnunaiuaslng

EXPLORER
“ HERBAL_ARTICLE_CREATOR @6 C O
v src/herbal_article_creator
v config (3)
I' agents_production.yaml
I tasks_production.yaml
v tools (2)
> __pycache__
Vv services
> __pycache__
@ fda_search_service.py
@ sac_search_service.py

> utils
@ _init__py EXPLORER
@ browse_website_tools.
o - py \ HERBAL_ARTICLE_CREATOR @f CO
@ common_rag.py (6) v data
@ docx_tools.py v credentials
) fda_tools.py client_secrete_gdrive_desktop.json
2 gdrive_browse_for_rag.py gdrive_service_account.json
. . gdrive_service_account.json.b64
@ gdrive_upload_file_tools.py ) St
@ pinecone_tools.py v json
@ pubmed_tools.py Herbal_processing.json
@ rag_manager_tools.py Herbs_traditional_Thai_medicine_in_the_lives_of_Thai_people.json
Nutrition_in_Thai_wisdom.json
@ sac_tools.py 5
v p
2 .
@ tavily_tools.py X 190_healthy_menus.pdf
@ __init__.py X herbal_wild_plants.pdf
@ crew.py (1)  Romprayom-2563.pdf
: > knowledge
@ main.py (4)
> tests (7) M '
benchmark_meta_llama-3.3-70b-instruct.json U
> venv @ research_paper.docx M
2 env (5) > project-documents

9NN A n-1 asrUszneunelu Usznausig
(1) Crew (Orchestrator) 10 UR Us2a1UIIUTEAUVUE AT & 99 I1UV0UBLIUA (WUU

MINEIFUTIDUUIU) TIVTIUNE UWABIUEUNATNS 9871 src/herbal article creator/crew.py
(2) Tools MMMUNANTUNITAUANUTURAYRUE Y 19U AUMITBLE MTITABUNY

[

agUuuuenas sulnanteyalyi Google Drive) agl services/* ua

src/herbal_article creator/tools/*.py
(3) Config YMTNTUNITTIVTINAIELDLAUALAY Task [OF991U Tool
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(4) Main yiwithfigasusu (Entry point) Mann1sAaen U Argument 90 CLI kae

Sunld Crew aguiﬁ src/herbal_article creator/main.py

(5) .env INUTNAAUTIUTIAMS e TamsuldauiulAsadile Usenaume

a
f1919N N-1

AINITIdmasaInTUlTaIunuUIAIodle

o RERHITE sUuuudoya
%aayui‘ws HERBS FOR RESEARCH Curcuma longa
(nenmans)

Foauulng HERBS_FOR_RESEARCH_THAI viiutu
(nwlng)

Foauulng HERBS_FOR_RESEARCH_ENG Turmeric
(Mw89ngY)

Article Output | OUTPUT LANG=en en,th

Testing LLM LLM_MODE="global" global, blind_group [A-E]

Type

Log LANGFUSE _LOG OPEN="true" true, false

Monitoring LANGTRACE _API_KEY 69893f11afdcf...

(Langfuse) LANGFUSE SECRET KEY sk-lf-b097a...
LANGFUSE_PUBLIC_KEY pk-f-c49b237...

LANGFUSE BASE URL https://cloud.langfuse.com

Search AP TAVILY _API_KEY tvly-dev-vxau....

PUBMED NCBI_API_KEY 6f63708947a...
PUBMED_CONTACT EMAIL test@gmail.com
PUBMED_POLITE_DELAY 0.2

LLM Model LLM_ MODEL meta/llama-3.3-70b-instruct

LLM _LLAMA MODEL

meta/llama-3.1-70b-instruct

LLM_GEMINI_MODEL

gemini/gemini-2.0-flash

LLM_GPT MODEL

gpt-4.1

LLM CLAUDE _MODEL

claude-3-7-sonnet-latest
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%EJ W1513LAD3 g‘LJLL‘U‘U{J’EJQa
LLM API NVIDIA_NIM_API_KEY nvapi-XOGCGBIN...
GEMINI_API_KEY AlzaSyDVyaqy...
OPENAI_API_KEY sk-proj-MJM...
ANTHROPIC_API KEY sk-ant-api03-BAHt...
LLM LLM TEMPERATURE 0.6
Parameters LLM TOP P 0.9
LLM_MAX TOKENS 8192
LLM NIM API LLM_API BASE="" https://integrate.api.nvidia.com/v1
muqumiﬁ‘ﬁm RESEARCH MAX CALLS 6
AU
Gemini GOOGLE_API_KEY AlzaSyDVyqy...
Embeddings
RAG
Pinecone PINECONE_API KEY pcsk 5UJJNN...
Vector PINECONE_INDEX_NAME herbalindex
Database PINECONE_NAMESPACE -
Pinecone PINECONE EMBED MODEL (Gemini) | text-embedding-004
Model & PINECONE_DIMENSION (Gemini) 768
Params PINECONE_TOP_K 5
PINECONE_SNIPPET LIMIT 240
PINECONE_TOTAL LIMIT 600
Google Drive | GOOGLE FOLDER_ID 1vzCdiTSzkrgel sbuZp3s5BPj0AILZN e
Integration GDRIVE CLIENT SECRET PATH data/credentials/client_secrete_gdrive_desktop.json
GOOGLE_SERVICE_ACCOUNT JSON_PATH | data/credentials/gdrive_service_account.json

(6) Data Yimihiiusiusadeyanielulusuuuy PDF wag JSON T RAG

(7) Outputs Ao nadnsnlaannisuszuiana lnenadnsazgniiulu outputs/ &

Usznounauldsneg Ao UNAIN (research paper.docx) tWa JSON vass1uLmazdIu
(task <ID> ..) L% 1 TRENDS, RESEARCH, COMPLIANCE, SAFETY, CULTURE, FACT SHEET

La¥IIUNNTNTIAERY (AUDIT REPORT) Tngldunainuazgnsulnaniu Google Drive
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adenlyluinIaslioaseunanuayulng

'
v [

Tuaruvasmdsianldlaeelaudusazii Js1vazden ¢ail

Y

%.5-1 UnATIZYLUILYL (Trend Analyst Agent)

analyze trends_task:
description: >
## Mission
Find the TOP 3-5 best articles about {herbs_eng} on GWI, **browse them**,
and **write a FOCUSED summary** (approx. 100-150 words) about the herb's

specific context.

## Workflow (REVISED Multi-URL Workflow)
1. *Analyze Input:** Use the provided **English Name** ‘{herbs_eng}" directly.
- **DO NOT perform internal translation.**
2. **Search (Stage 1):** Use ‘{herbs_eng} to run ‘search web’
with a smart query like:
- ‘site:globalwellnessinstitute.org "{herbs_eng}" "health" OR "benefit™
- Set search tool ‘max_results = 5.
3. ®Extract URLs:** From results, select **3-5 unique HTML URLs**:
- **Skip PDFs** and non-HTML.
- **Deduplicate by hostname and path** (drop tracking params).
- **Canonicalize** each URL (remove ‘utm_*', redirects).
4. **Browse, Filter & Summarize (Stage 2):**
- Create an empty list “findings = [I".
- For **EACH** selected URL:

- a. Use "browse website’ to read **full page text**.

- b. **Filter™** Keep only paragraphs that explicitly mention
**'{herbs_eng}™*. If none = **skip URL**.

- C. ¥*Summarize:** Write a **NEW 200 word summary** based **only**
on those paragraphs (do **not** summarize the whole page).

- d. Append ‘{herb_name, wellness_context_summary, source_url}" to ‘findings'.

- If a URL fails to load or has no relevant mention = **skip** and continue.
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5. **Final Conversion to Markdown (CRITICAL):**
- Convert ‘findings' (3-5 items) into a **Markdown key-value list**.
- Create a separate section "### Finding X' for each item.
- CRITICAL: STOP THINKING. DO NOT use 'Action: None'. IMMEDIATELY write the Markdown
report based on what you know. Outputting 'Action: None' is a system failure.
- *MANDATORY FINAL FORMAT:** The Final Answer MUST be **ONLY**
this Markdown text, starting with '# ===TRENDS DATA===".

## Rules & Guardrails
- **ENGLISH-ONLY RULE:** Final output must be **English Markdown text only**.
- **COUNT:** Produce **3-5** findings if available (no more than 5).
- **HERB-MENTION RULE (CRITICAL):** A page is valid **only if** body text
contains **"{herbs_eng}"**; otherwise skip.
- **URL HYGIENE:** Use **canonicalized** URLs; strip tracking parameters (e.g., ‘utm_*").
- **ERROR HANDLING:** If one URL fails, skip and proceed with the rest.

expected_output: >
## 1. Mandatory Format
- The Final Answer MUST be a **single Markdown text block**.
- Do not include any text outside the data block.

- The output MUST start with '# ===TRENDS DATA===".

## 2. Schema Requirements

- The text MUST be structured with a separate ‘### Finding X' heading
for each processed URL (3-5 total).

- Each finding MUST use a key-value bullet list to represent all data

points (herb_name, wellness_context_summary, source_url).

Final Answer:
# ===TRENDS_DATA===

## Wellness Trends for: <English name (Thai name)>

### Finding 1
* **herb_name:** <English name (Thai name)>
* *wellness_context_summary:** <A newly written, original summary (approx 100-150

words)
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based *only* on the specific paragraphs that mention the herb.>

* **source_url:** <The exact canonical URL of the GWI article 1>

### Finding 2
* **herb_name:** <English name (Thai name)>
* *wellness_context_summary:** <A newly written, original summary (approx 100-150
words)
based *only* on the specific paragraphs that mention the herb.>

* **source_url:** <The exact canonical URL of the GWI article 2>

### Finding 3
* **herb_name:** <English name (Thai name)>
* **wellness_context_summary:** <..>

* **source_url:** <Canonical URL of GWI article 3>

agent: trend_analyst_agent

2.5-2 viosufjURn15asulng (Herbal Laboratory Agent)

laboratory data_task:
description: >
## Mission: Retrieve Lab Evidence for {herbs_thai}
Use Pinecone to retrieve **experimentally-based snippets** from internal herbal PDFs
Knowledge Base,
and generate a structured Markdown summary focusing ONLY on lab evidence clearly

related to ‘{herbs_thai}".

## Workflow:
1. **Analyze Input:**
- Use the provided **Thai Name** ‘{herbs_thai}" directly.
- Use the provided **English/Scientific Name** “{herbs}".
- **Do NOT perform any internal translation.**
2. **Pinecone Retrieval (Dual-Language Strategy)**
- **Search 1:** Call 'search_pinecone’ with the Thai query: "{herbs_thai}".

- **Search 2:** Call ‘search_pinecone’ with the English/Scientific query: "therbs}".
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- *Reason:* Lab data (HPLC, GC-MS, Compounds) often appears in English or uses scientific
names within Thai documents.

- Use high ‘top k' (e.g.,, 15) for both to ensure coverage.

3. **Filter Snippets:**

- Carefully check if the experiment described is **explicitly about {herbs_thai}** OR
**{herbs}**.

- Look for technical keywords (e.g., "Extraction”, "Yield", "HPLC", "TLC") even if the
surrounding text is Thai.

- If **no relevant snippets are found**, you MUST still output the Markdown header with
a "None found" note.

4. Read the returned snippets carefully.

5. **Extract and Structure:**
- For relevant snippets, extract the following:
- **experimental_methods**
- **identified_compounds**
- **chromatography_details**
- **extraction_methods**
- **pharmacological_findings**
- **cosmetic_or_clinical_snippets**
- **quality_control_observations**
- **notes™
- Add: **linkage_to_target_herb** (Verify connection to {herbs_thai}/{herbs})
6. **Qutput Format (MANDATORY):**
- **CRITICAL: DO NOT stop at "Action: None". You MUST output the Markdown text.**
- Format as Markdown starting with '# ===LAB DATA===".

- Include ‘source file', ‘page_number’, and optionally ‘snippet_hash’

expected_output: >
# ===LAB_DATA===
## Internal Lab Evidence for: <thai_name> / <english_name>
* *¥main_sources:™*
* <17 TurmericExtraction.pdf (p.5)>
* <12 TCM_TurmericStudy.pdf (p.3)>
* **linkage_to_target herb:**

* <TLC and GC-MS performed on ethanol extract of turmeric rhizome ((A1V3iw)>
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* <Curcumin and turmerone detected in turmeric oil sample (from mﬁu%’ub
* **experimental_methods:**

* <TLC: silica gel F254, solvent hexane:ethyl acetate 7:3>

* <Extraction: 95% ethanol maceration for 7 days, filtered and evaporated>
* **identified_compounds:**

* <Curcumin (TLC band hRf 41)>

* <Turmerone (GC-MS major peak at RT=12.5 min)>
* **chromatography_details:**

* <TLC: 3 bands detected, Rf 0.41 (yellow), 0.56, 0.72>

* <GC-MS: Peaks identified via NIST database match>
* **pharmacological_findings:**

* <Antibacterial activity against Staph. aureus (zone of inhibition: 14 mm)>
* **quality_control_observations:**

* <No contaminants detected, ethanol yield: 12.3% w/w>
* **notes:**

* <Study suggests turmeric extract has potential for topical antibacterial formulation>

agent: herbal laboratory agent

%.5-3 1738 (Research Agent)

research_evidence task:
description: >
## Mission
Find up to 3 scientific studies for **{herbs}** from PubMed,

extract key data, and build a **structured Markdown report**.

## Workflow (REVISED - Linear Process)
1. *Analyze Input:**
- Use the provided **English Name** ‘{herbs} (e.g., "Turmeric") as the PRIMARY search
term.
- **DO NOT perform internal translation.**
2. *Search PubMed:**
- Call "‘pubmed_search’ using the query: **"{herbs}"™**.

3. **Select PMIDs:**

- From the search results, select the **TOP 3 most relevant PMIDs**.
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- If fewer than 3 are found, use all of them.
4. **lterate, Fetch, and Parse (CRITICAL LOOP):**
- Create an empty list ‘studies data = []".
- For **EACH** PMID selected in Step 3:
- a. Call "‘pubmed _fetch(pmid=<the pmid>)".
- b. Call "‘pubmed parse(data=<output_from fetch>)".
- ¢. **Check the output of ‘pubmed_parse":**
- *¥|F ‘parse_status == "fallback-text":**
- **Extract ONLY ‘abstract raw".**
- **Set ALL other fields to "not_found" .**
- *ELSE IF "parse_status’ is not "fallback-text"**
- **Extract ALL fields normally:**
- “abstract_raw’ (verbatim)
- *key findings® (6-sentence summary)
- ‘citation_apa’ (verbatim)
- ‘pmid’
- “canonical_url’
- 'herb_name’, ‘herb_name_scientific’
- ‘compound_name’, ‘'mechanism_name’
- d. If a field is missing, set it to "not_found"'.
- e. Append this structured data to the ‘studies_data’ list.
5. **Compile Final Report (MANDATORY FINAL STEP):**
- Once the loop in Step 4 is complete:
- Compile the **FINAL** Markdown report using ‘studies_data’.
- **CRITICAL: DO NOT stop at "Action: None". You MUST output the Markdown text.**
- Your Final Answer MUST be ONLY this Markdown text.

expected_output: >

A single Markdown text block starting with # ===RESEARCH_DATA===

Final Answer:
# ===RESEARCH DATA===

## Scientific Evidence for: <English name>

* **herb_name:** <English name>

* **herb_name_scientific:** <e.g., Curcuma longa or 'not_found'>
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### Validated Compounds

* **Compound 1:**
* **compound_name:** <e.g., Curcumin or 'not_found'>
* **mechanism_name:** <e.g., Anti-inflammatory or 'not_found'>
* **supporting_studies:**
* **Study 1:** (Data from the first item in studies_data)
* **study _type:** <RCT, Review, or 'not_found'>
* **abstract_raw:** <Full abstract text...>
* **key findings:** <A 6 sentence summary...>
* **pmid:** <PubMed ID or 'not_found'>
* **canonical_url:** <https://doi.org/10.xxxx or 'not_found'>
* **citation_apa:** <Verbatim APA citation...>
* **Study 2:** (Data from the second item...)

*

* (Up to 3 studies)

### Overall Summary

* *¥*summary:** <Summary text or 'not found">

agent: research_agent

2.5-4 fin1aaeungseileu (Compliance Checker Agent)

check compliance task:
description: >
## Mission
Investigate the **Thai FDA** regulatory status for {herbs_thai}. You must
**browse** the Thai FDA website to find *specific registration numbers*

(e.g., W@VAITUUDIMNT) and format them as a **Markdown report**.

## Workflow
1. **Analyze Inputs & Define Names:**

a. Set **Thai Name** = ‘{herbs_thai}" (e.g., "GUﬁUuSBIu").

b. **Set English Name:** Use the provided ‘{herbs} variable directly (e.g., "Turmeric").
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***DO NOT** use ‘search_web' to translate. Use the input variable strictly.
2. **Construct Target URL (Stage 1):**
- **CRITICAL** You **MUST** use the **Thai Name** (defined in 1a) to construct the
primary search URL, as the FDA index is Thai-based.
- **URL 1 (FDA Portal):**
‘https://www.fda.moph.go.th/?cate=DATA ALL&type=&fi=1&ww={herbs_thai}’
- Create empty lists for ‘food registrations’ to store information.
3. **Browse & Extract from Portals (Stage 2):**
- **Action 1 (Browse FDA Portal):** Call ‘browse_website tool" using **URL 1**.
- Take the **FULL** text content from the output of **Action 1**.
4. **Compile Final Report (MANDATORY FINAL STEP):**
- **Extraction and Formatting:** Scan the text content from Step 3 and extract **up to
5** of the most relevant registration numbers found (for both Food and Drug).
If you find more than 5, select the top 5. If you find fewer than 5 (or zero), you MUST
report all that you find. If zero, you MUST report 'None found'.
- **Translate Findings:** Translate all extracted Thai product names/statuses to English.
- **Compile Markdown:** Compile all findings into the final **structured Markdown
key-value list** using the **English Name** (from 1b) in the "herb_name’ field, following
the ‘expected output’ schema.
- **EINAL OUTPUT PATH (CRITICAL EXECUTION):**
- The final process of extraction and formatting **MUST** transition **IMMEDIATELY** to
the "Final Answer:" line.
- **CRITICAL: STOP THINKING. DO NOT use 'Action: None'. IMMEDIATELY write the
Markdown report based on what you know.**
- Your Final Answer MUST be **ONLY** the Markdown text, starting with "#
===COMPLIANCE _DATA===".
## Rules & Guardrails
### 1. Language Rules
- **ENGLISH-ONLY RULE:** Final output must be **English Markdown text** only.
- Translate all Thai text from FDA pages (and {herbs_thai}) to English.
- "herb_name’ in the output MUST be the English name (found in Step 1b).

### 2. Tool Use Rules
- **Allowed tool:** Your ONLY available tool is "browse_website tool .

- You MUST use this tool to execute the browsing steps in the Workflow.

- Do NOT type "Action: None".
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- 1 Action = 1 Tool = 1 JSON object.

### 3. Data & Link Rules

- Use only canonical URLs from ‘fda.moph.go.th".

- *¥If no data is found** for a list (e.g., food_registrations), you MUST write ** None found.'
under the relevant heading.

- **DO NOT FABRICATE DATA (#13iln%n).** If you cannot find a registration number in the

text, do not invent one.

### 4. CRITICAL: Anti-Hallucination Rule

- The Markdown data in "expected output’ is a **TEMPLATE ONLY**.

- You MUST NOT copy the placeholder values (e.g., "G 123/45", "<Product name...") into
your final answer.

- **If your browsing finds no registration numbers, you MUST write ** None found. **

- Copying example data is a critical failure.

expected_output: >
## 1. Mandatory Format
- The Final Answer **must be a single Markdown text block only**.
- Do not include any text outside the data block.
- The output MUST start with "# ===COMPLIANCE_DATA===".
## 2. Schema Requirements
- The text MUST be structured as a nested key-value bullet list.
- All fields from the original JSON structure MUST be present as keys.
- *¥If no data is found** for a list (e.g., food_registrations), you MUST write ** None found.'

under the relevant heading.

Final Answer:

# ===COMPLIANCE_DATA===

## Thai FDA Status for: <English Name, e.g., Turmeric>

* **herb_name:** <English Name, e.g., Turmeric>

### Food Registrations

* **Food Registration 1:**
* **registration_number:** <13-digit number found on page or 'Not found™>
* **product_name:** <Product name found on page or 'Not found'>

* ¥*company_name:** <company name found on page or 'Not found'>
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* **status:** <status found on page or 'Not found'>

* **Food Registration 2:**

*

* (If empty: * None found.)

agent: compliance_checker_agent

9.5-5 r;f{mmaawmmﬂaa@ﬁa (Safety Inspector Agent)

find_safety data task:
description: >
## Mission
Investigate international safety data for {herbs} AND **parse the 'Drug Facts' label**
from the first valid source found (e.g., DailyMed) using a

multi-source web search and router-based extraction.

## Workflow
1. *Analyze Input:** Use the provided **English Name** ‘{herbs}" directly.
- **DO NOT perform internal translation.**
2. **Search (Stage 1, FOCUSED Query):**
- Using ‘{herbs}’, run “search_web" with **ONLY** this query:
a. "{herbs} FDA site:dailymed.nlm.nih.gov"
- Set ‘max_results = 5 for each query and collect all URLs.
3. **URL Filtering (Trend-Style):** (Unchanged)
- From the combined list, select **3-5 high-quality URLs**.
- **Rules:** Skip PDFs, Keep HTML, Deduplicate, Canonicalize URLs.
4. **Browse & Extract (Router Mode):** (Unchanged)
- Attempt browsing each URL in order using ‘browse website tool .
- **Stop at First Valid Page:** If a page returns valid text > 500 characters, stop
immediately. This content becomes "portal_text'.
- **Failure** If all URLs fail, set ‘portal_text = "".
5. **Compile Final Report (UPDATED EXTRACTION):**
- **Parse Drug Facts:** Scan ONLY the ‘portal_text" for "Drug Facts" information.
- **Mandatory Extraction:** You MUST find and extract the text for these
specific fields:

- Active Ingredients
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- Purpose
- Uses
- Warnings
- Directions
- Other information
- Inactive Ingredients
- If a field is not found in the text, you MUST report 'Not found' for that key.
- **CRITICAL: DO NOT stop at "Action: None". You MUST output the Markdown text.**

## Rules & Guardrails

- **Allowed Tools** ‘search_web’, "browse_website_tool’

- **ENGLISH-ONLY RULE:** Final output must be English Markdown text.
- **DO NOT FABRICATE DATA.**

expected_output: >

A Markdown report structured *exactly* like the DailyMed 'Drug Facts' label.

Final Answer:
# ===SAFETY DATA===
## International Safety Data for: <English Name>
* **herb_name:** <English Name>
* **source_browsed:** <The single canonical URL that was successfully browsed or 'None'>
### Drug Facts Label
* **active_ingredients:**
* **¥|ngredient 1:**
* **name:** <e.g., Dimethicone>
* **strength:** <e.q., 3%>
* **purpose:** <e.g., Skin Protectant or 'Not found'>
* (If empty: * None found.)
* **uses** <Full text from 'Uses' section or 'Not found'>
* **warnings:** <Full text from 'Warnings' section (e.g., For external use only...) or 'Not
found'>
* **directions:** <Full text from 'Directions' section (e.g., After cleansing...) or 'Not found">

* **other_information:** <Full text from 'Other information' section (e.g., store in a cool dry

place...) or 'Not found'>
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* *¥nactive_ingredients:** <Full text from 'Inactive Ingredients' section (e.g., Aqua,
Paraffinum Liquidum...) or 'Not found'>

* **questions:** <Full text from 'Questions?' section (e.g., Email us:...) or 'Not found'>

agent: safety inspector_agent

%.5-6 tnwingnain (Clinical Toxicologist Agent)

find_clinical_toxicity task:
description: >
## Mission
Investigate clinical toxicity, safety summaries, and case reports
(e.g., liver injury) for {herbs} using targeted searches on NIH

(NCBI Books, LiverTox, PubMed).

## Workflow
1. *Analyze Input:** Use the provided **English Name** ‘{herbs}" directly.
- **DO NOT perform internal translation.**
2. **Search (Stage 1, FOCUSED Query):**
- Using ‘{herbs}, run ‘search_web" with **ONLY** these queries:
a. "{herbs} safety site:ncbi.nlm.nih.gov/books"
b. "{herbs} toxicity site:ncbi.nlm.nih.gov"
c. "{herbs} LiverTox site:nchi.nlm.nih.g¢ov/books"
- Set ‘'max_results = 5 for each query and collect all URLs.
3. **URL Filtering (Trend-Style):**
- Select 3-5 high-quality, canonical HTML URLs.
- Rules: Skip PDFs, Keep HTML, Deduplicate, Canonicalize.
4. **Browse & Extract (Router Mode):**
- Attempt browsing each URL in order using ‘browse website tool .
- Stop at the first valid page (> 500 chars) and store its content in ‘portal_text".
- If all URLSs fail, set ‘portal_text = ™.
5. **Compile Final Report (NEW EXTRACTION):**
- Scan ONLY the ‘portal_text’ for clinical toxicity summaries.
- Extract key findings related to safety and toxicology.
- CRITICAL: STOP THINKING. DO NOT use 'Action: None'. IMMEDIATELY write the Markdown

report based on what you know. Outputting 'Action: None' is a system failure.
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## Rules & Guardrails
- Allowed Tools: ‘search_web’, ‘browse website tool’

- ENGLISH-ONLY RULE: Final output must be English Markdown text.

expected_output: >

A Markdown report focused on clinical and toxicity summaries (e.g., LiverTox data).

Final Answer:

# ===TOXICITY _DATA===

## Clinical Toxicity Data for: <English Name>

* **herb_name:** <English Name>

* **source_browsed:** <The single canonical URL that was successfully browsed or 'None'>

### Clinical Summary

* *¥*toxicity summary:** <A 200 word summary of the overall safety/toxicity profile, e.g.,
hepatotoxicity findings from LiverTox, or 'Not found'>

* **mechanism_of injury:** <Summary of the described mechanism, e.g., '"Mitochondrial
damage' or 'Not found'>

* **reported_side_effects:** <Bulleted list of side effects mentioned, e.g., 'Nausea,
dermatitis, rash' or 'Not found">

* **case_report_summary:** <Summary of human case reports, e.g., 'Case reports of liver

injury in 5 patients..." or 'Not found'>

agent: clinical_toxicologist agent

9.5-7 U3318N3IAINsTsY (Cultural Editor Agent) 81utoyaniwilney

raw_extraction_culture_task:
description: >
## 1. Mission: Search, Browse, and Extract RAW THAI Cultural Data
Find the **TOP 3 most relevant cultural websites** for 'therbs_thai}
using the SAC database. **Browse the full content** of each website and extract

ALL relevant content into a structured, **100% Thai Markdown buffer**.

## 2. Workflow
1. **Search & Filter:** Call ‘search SAC" using the **Thai Name** (‘{herbs_thai}) to find
relevant URLs. Select the **TOP 3** URLs.
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2. **|terate & Extract (Raw Thai):** For EACH of the 3 URLs:

a. *Browse** Call **'browse_website_tool™** to get the full page text.

b. **Extract Raw Thai Facts:** Extract ALL Thai text for ALL Fact Entities
(‘community_name’, "location’, ‘ethnic_group’, ‘local_names’, ‘traditional_uses’,
‘processing_methods’), along with the **exact Thai sentence (quote)**.

c. **Extract Narrative Context:** Extract the **full Thai text segments** relevant to the 5
Narrative Entities (e.g., community_highlight, local wisdom) and store them under a single
field: “full_thai_narrative context’.

d. **Compile to Markdown:** Compile all **100% THAI** findings into the buffer.

## 3. Output Guardrails
- **THAI-ONLY RULE (STRICT):** The output MUST be entirely in **Thai**.
- **KEY COMPLETENESS:** The output structure **MUST** include all keys required for
translation in Task 2.
- **OUTPUT HEADER:** The output MUST start with "# ===RAW_THAI DATA===".
expected_output: >

A single Markdown text block containing the raw Thai content from the 3 websites.

# ===RAW THAI DATA===

## YayaTuusssuAudmiv: <veayulnsntulne>

Hit# N13AUM 1
* **source_url:** <URL 1>
* ¥ community context:**
* **community_name:** <Jeynvun1wlnegs
* *¥{ocation:** <3 inn1wlne>
* **ethnic_group:** <nauwAnugnIwine>
* **full_thai_narrative_context:** Formumwilnefiufiisdesiunsusseswarnsdanseh
Havaa>
* **specific_entities:**
* **local_names:**
* tem 1.%*
* ®name:** <doriosduntwilne>
* **context_quote:** <Useleanmwlnefionun>
* **traditional_uses:**

* *ltem 1:%*

Ref. code: 25686724032542BWC



222

* #xyser* <msldnenlne>
* **context_quote:** <Useleamwinefionun>
* **processing_methods:**
* Ftem 1.4
* **method:** <3%m‘§LLUﬁgUﬂmﬂmJ>
* **description_quote:** <Useleanwilvefionun>
# (etc. for Finding 2 and 3)

agent: cultural_editor_agent

9.5-8 UT3UBNTIRINETIU (Cultural Editor Agent) uladayaniwilve

translation_and_synthesis_culture task:
description: >

## 1. Mission: Critical Translation and Synthesis (The Final Editor)

Your mission is to receive the **RAW THAI Markdown data** from the previous task, perform
the necessary **CRITICAL TRANSLATION** and **SYNTHESIS**, and compile the final **100%
English structured Markdown report**. **The final output MUST STIRCTLY MATCH THE
REQUIRED FINAL ANSWER FORMAT .**

## 2. Workflow

1. **Input:** Receive the full Thai Markdown buffer from the ‘raw_extraction_task’
(context[0]).

2. **Critical Translation (Facts):** Translate **EVERY single piece of Thai text** for ALL Fact
Entities (e.g., community name, context_quote) into **100% English**.

3. **Synthesize Narratives (English):**

- Read the *full_thai narrative_context’ (Thai).

- **SYNTHESIZE** the 5 Narrative Entities (e.g., community_highlight, name_etymology)
into a **100-150 word summary** **directly in English**. Use the 'No herbal-related
information found' placeholder when necessary.

4. **Final Compilation (STRICT FORMATTING):** Compile the final report:

- The structure **MUST exactly match the expected output below**.

- *REMOVE** the ‘full_thai_narrative context’ field.

- **ADD** the new ‘community_profile_summaries’ (5 English summaries).

- **ALL** string values MUST be 100% English.

## 3. Output Guardrails (CRITICAL)
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- **ENGLISH-ONLY RULE (STRICT):** The final Markdown output MUST be entirely in English.
- **KEY COMPLETENESS:** ALL keys listed in the expected output MUST be present
(including all 5 summary keys and all 3 specific entity list keys).
- **FINAL OUTPUT:** The Final Answer MUST be the structured Markdown text block.
expected_output: >
The output MUST be a single Markdown text block that is 100% English and strictly matches

the requested format.

Final Answer:
# ===CULTURE_DATA===

## Cultural Context for: <English name (Thai name)>

### Finding 1
* **source_url** <URL of SAC Website 1>
* **community _context:**
* ¥*community _name:** <Translated Community Name, e.g., Ban Dong Bang>
* **location:** <Translated Province, e.g., Prachinburi>
* **ethnic_group:** <Translated Ethnic Group, e.g., Thai>
* **community profile_summaries:**
* **community _highlight:** <A 100-150 word English summary about community
strengths *related to herbs*>
* **name_etymology:** <A 100-150 word English summary... (or 'No herbal-related
information found')>
* *¥*community _environment:** <A 100-150 word English summary... (or ‘No herbal-
related information found')>
* **local_wisdom:** <A 100-150 word English summary... (or 'No herbal-related
information found')>
* ¥*community _organizations:** <A 100-150 word English summary... (or 'No herbal-
related information found')>
* **specific_entities:**
* **ocal_names:**
* tem 1:%*
* **name:** <Translated local name 1, e.g., Khamin Chan>
* **context_quote:** <Translated sentence where this name was found>
* **raditional_uses:**

* *ltem 1:%*
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* **yse® <Translated traditional use 1, e.g., Relieve stomach pain>
* **context_quote™* <Translated verbatim quote: 'Khamin Chan is used to relieve
stomach pain...">
* **processing_methods:**
* Ftem 1.
* **method:** <Translated processing method 1, e.g., Drying>

* **description_quote** <Translated verbatim quote describing the method>

### Finding 2
* **source_url** <URL of SAC Website 2>
* .. (etc)
agent: cultural_editor_agent
context:
- raw_extraction_culture_task
parameters:

herbs: "{herbs}"

9.5-9 ﬂé’ammimﬂu (Internal Knowledge Agent) %amulwa

herbal_internal_knowledge task:
description: >
## Mission
Read the provided Internal Knowledge Context about {herbs_thai} **OR {herbs}** and write

a FOCUSED summary (approx. 200 words) about the herb's specific context.

## Internal Knowledge Context:

Sherbal rag context

## Rules & Guardrails (STRICT ENFORCEMENT)
- **CRITICAL TRANSLATION RULE:** The summary MUST be **100% in English**.
- I the context contains Thai (like {herbs_thai}), you MUST translate it.
- If the context is entirely in Thai, the summary MUST be in English.
- **CRITICAL CITATION RULE:** You MUST **REMOVE** all inline technical
citations (e.g., "JSON: [...]", "PDF: [...]) from the final summary.
- You MUST still add the single, final citation at the end of

relevant sentences using the format: **Scitation_format**
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- **DEEP SCAN RULE:** You MUST check PDF filenames and technical snippets
carefully. If a PDF is named "{herbs}" or contains technical data about it,
you MUST summarize that finding (do not ignore it).

- **NO FABRICATION:** Use ONLY data from the ‘herbal rag context'.

- **OUTPUT FORMAT:** The Final Answer MUST be ONLY the summary text,
starting with **# ===HERBAL INTERNAL SUMMARY===**

expected_output: >
## 1. Citation Format Reminder

- Your citation format is: **Scitation_format**

## 2. Final Answer Example (Must be 100% English and Clean)

Final Answer:

# ===HERBAL INTERNAL SUMMARY===

{herbs} is not explicitly mentioned in the context **Scitation_format**.
However, the context discusses Thai traditional medicine... (etc.)

(This is an example. The real summary MUST be in English and clean.)

agent: internal_knowledge agent

- **FOCUSED SUMMARY:** The summary MUST focus on {herbs_thai} OR {herbs}.

9.5-10 AgaAu3N18lU (Internal Knowledge Agent) U84 Tmusssu

cultural_internal_knowledge task:
description: >
## Mission
Read the provided Internal Knowledge Context about {herbs_thai} and write a

FOCUSED summary (approx. 200 words) about the herb's specific context.

## Internal RAG Context:

Scultural rag context

## Rules & Guardrails (STRICT ENFORCEMENT)

- **CRITICAL TRANSLATION RULE:** The summary MUST be **100% in English**.
- I the context contains Thai (like {herbs_thai}), you MUST translate it.

- **CRITICAL CITATION RULE:** You MUST **REMOVE** all inline technical
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citations (e.g., "JSON: [...]", "PDF: [...]) from the final summary.
- You MUST still add the single, final citation at the end of
relevant sentences using the format: **Scitation_format**
- **FOCUSED SUMMARY:** The summary MUST focus ONLY on {herbs_thai}.
- **NO FABRICATION:** Use ONLY data from the "Scultural rag context’.

- **EMPTY CONTEXT RULE (CRITICAL):** If the “Scultural rag_context' is
empty, says (No RAG context available), or does not contain
relevant information about {herbs_thai}, you **MUST NOT** invent general
knowledge. Your **ONLY** valid output in this case is to state

that no relevant information was found.

- **OUTPUT FORMAT:** The Final Answer MUST be ONLY the summary text,
starting with **# ===CULTURAL_INTERNAL SUMMARY===**,

expected_output: >
## 1. Citation Format Reminder

- Your citation format is: **Scitation_format**

## 2. Final Answer Example (Must be 100% English and Clean)

### Example if context has data:
Final Answer:
# ===CULTURAL_INTERNAL SUMMARY===

{herbs} has been used for healing in Thai wisdom for a long time **Scitation_format**.

### Example if context is empty:
Final Answer:
# ===CULTURAL_INTERNAL SUMMARY===

No relevant information about {herbs_thai} was found in the provided cultural context.

agent: internal_knowledge agent
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.5-11 Hnligu (Writer Agent) innihnsiusiutoya

consolidation_task:
description: >
## Mission: Consolidate ALL Facts
Your SOLE mission is to read the 9 structured Markdown reports provided in the context
(Trends, lab, Research, FDA, Culture) and create ONE single
"Master Fact Sheet".

## Workflow (CRITICAL)
1. **Read Contexts:** Read all 9 Markdown reports:
- '# ===TRENDS _DATA==="
- '# ===LAB DATA==="
- '# ===RESEARCH DATA==="
- '# ===COMPLIANCE _DATA==="
- '# ===5AFETY DATA===
- # ===TOXICITY_DATA==="
- '# ===CULTURE_DATA==="
- '# ===HERBAL_INTERNAL SUMMARY==="
- # ===CULTURAL_INTERNAL SUMMARY==="
2. *terate and Extract:** Go through every single key-value pair in all 9 reports.
3. **Consolidate (FLATTEN):** Convert EVERY important piece of data into a **single, flat
bullet point** in your output.
4. **MANDATORY INCLUSION:** You MUST extract the following specific facts:
- **(Science):** Include for each selected study (aim for 3-5):
- ‘abstract_raw': the **full, verbatim** abstract from PubMed XML.
- If multiple “<AbstractText>" sections exist, **join with line breaks** in original order.
- **Do not** summarize, rewrite, or truncate.
- ‘citation_apa': the APA-style citation from metadata for the **same study**
(if unavailable, write ""not found™).
- *(Compliance):** The exact status for FDA registrations (e.g., "None found").
- *¥(Culture):** The specific community names (e.g., "Ban Dong Bang") and traditional uses
(e.g., "Relieve stomach pain").
- **(Trends):** The key summaries (e.g., "superfood lattes").
- **(Source URLs)** You MUST extract EVERY ‘source_url® and ‘canonical_url’ found in all

9 reports.
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## Guardrails
- **DO NOT WRITE THE ARTICLE.** Do not write prose, introductions, or conclusions.
- Your **ONLY** job is to create a flat bulleted list of facts.
- The output MUST start with ‘# ===MASTER_FACT SHEET===".
- For each Finding in '# ===TRENDS DATA===", extract the full
‘wellness_context summary” as a **Trend Fact**.
Do **NOT** summarize, shorten, paraphrase, reorganize, or rewrite the text in any way.
expected_output: >
A single, flat Markdown file containing ONLY bullet points of facts extracted from the 9

context tasks.

Final Answer:
# ===MASTER FACT SHEET===

## Consolidated Facts for: <Herb Name>

* **Trend Fact:** <Full summary text from TRENDS DATA Finding 1>

* **Trend Fact:** <Full summary text from TRENDS DATA Finding 2>

* **ab Fact (Experimental Method):** <experimental methods from LAB_DATA>

* **_ ab Fact (Extraction Method):** <extraction_methods from LAB_DATA>

* **_ab Fact (Compound Identified):** <identified compounds from LAB DATA>

* **Lab Fact (Chromatography - TLC):** <chromatography_details from LAB DATA>

* **_ab Fact (Pharmacological Finding):** <pharmacological findings from LAB_DATA>

* **_ab Fact (Cosmetic or Clinical Effect):** <cosmetic_or_clinical_snippets from LAB_DATA>

* **_ab Fact (Quality Control):** <quality control observations from LAB_DATA>

* **Science Fact (Herb)** <herb_name_scientific from RESEARCH_DATA>
* **Science Fact (Compound):** <compound _name from RESEARCH DATA>
* **Science Fact (Abstracts):**
* **Study 1%
* **abstract_raw:** <full verbatim abstract from RESEARCH DATA>
* **citation_apa:** <citation _apa from RESEARCH DATA>
* **Study 2:%%
* **abstract_raw™* <..>
* **citation_apa:** <..>

* **Study 3:%*
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* **abstract_raw™** <..>
* **citation_apa:** <..>
* **Study 4:** (optional)
* **abstract_raw™* <..>
* **citation_apa:** <..>
* **Study 5:** (optional)
* **abstract_raw™** <..>

* **citation_apa:** <..>

* **Compliance Fact (Food Registration 1):** registration_number=<...>, product name=<...>,
company name=<...>, status=<...>

* **Compliance Fact (Food Registration 2):** ...

* (If empty: * Compliance Fact (Food): None found.)

* **Compliance Fact (Safety Dosage):** <Dosage found in COMPLIANCE DATA or 'Not
found'>

* **Compliance Fact (Safety Warning):** <Warning subject: ..., date: ... or 'None found'>

* **Safety Fact (Active Ingredient):** <active ingredients from SAFETY DATA>

* **Safety Fact (Ingredient Purpose):** <active_ingredients from SAFETY DATA>

* **Safety Fact (Uses):** <Full text from 'Uses' section...>

* **Safety Fact (Warnings):** <Full text from 'Warnings' section...>

* **Safety Fact (Directions):** <Full text from 'Directions' section...>

* **Safety Fact (Other Info):** <Full text from 'Other information' section...>

* **Safety Fact (Inactive Ingredients):** <Full text from 'Inactive Ingredients' section...>

* **Safety Fact (Questions):** <Full text from 'Questions?' section...>

* **Toxicity Fact (Summary):** <200 word summary from TOXICITY DATA>

* **Toxicity Fact (Mechanism):** <mechanism_of injury from TOXICITY DATA>

* **Toxicity Fact (Side Effects)** <reported_side_effects from TOXICITY DATA>
* **Toxicity Fact (Case Reports):** <case report_summary from TOXICITY DATA>

* **Culture Fact:** Include EVERY cultural fact from ALL communities found in the context.

For each community, generate flat bullet points tagged with its community name, such as:

* **Culture Fact (Community - <CommunityName>):** <community name>

* **Culture Fact (Location - <CommunityName>):** <location>
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* **Culture Fact (Ethnic Group - <CommunityName>):** <ethnic_group>

* **Culture Fact (Community Highlight - <CommunityName>):** <community _highlight>

* **Culture Fact (Name Etymology - <CommunityName>):** <name_etymology>

* **Culture Fact (Environment - <CommunityName>):** <community environment>

* **Culture Fact (Local Wisdom - <CommunityName>):** <local_wisdom>

* **Culture Fact (Organization - <CommunityName>):** <community organizations>

* **Culture Fact (Local Name - <CommunityName>):** <local_name and quote>

* **Culture Fact (Use - <CommunityName>):** <traditional use and quote>

* **Culture Fact (Processing - <CommunityName>):** <processing_ method and
description_quote>

* **Culture Fact (Source - <CommunityName>):** <source url>

- Do NOT merge communities together.
- Do NOT omit any community.
- If 3 communities are found — output all 3 sets.

- If more are found — output all of them in the same format.

* **Internal RAG Fact (Herbal):** <Full summary text from HERBAL INTERNAL SUMMARY>
* **nternal RAG Fact (Cultural):** <Full summary text from

CULTURAL_INTERNAL SUMMARY>

* **Source URL (Trend):** <The exact canonical URL of the GWI article 1>

* **Source URL (Science):** <The https://doi.org/10.xxxx URL>

* **Source URL (Compliance):** <The https://www.fda.moph.go.th/... URL it browsed>

* **Source URL (Safety):** <The https://dailymed.nlm.nih.gov/... URL from SAFETY DATA>

* **Source URL (Toxicity):** <The https://ncbi.nlm.nih.gov/books/... URL from
TOXICITY_DATA>

* **Source URL

9.5-12 1inenagns (Planner Agent)

planner_task:
description: >
## Mission: Create Strategy from Facts
You will receive the full text of the # ===MASTER FACT SHEET=== from your context.
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Read the ENTIRE Fact Sheet. Based ONLY on these facts, develop a strategic plan for new

product development.

## Key Facts to Analyze:

- What "Trend Facts" suggest a market opportunity?

- What "Lab Facts" (e.g., extraction, compounds) are relevant?
- What "Toxicity Facts" (e.g., liver injury) create constraints

we must design around?

expected_output: >
A strategic plan based *only* on the facts provided

in the MASTER_FACT SHEET.

Final Answer:

# ===STRATEGIC PLAN===

## Strategic Plan for New Product Development Based on Master Fact Sheet

* **Market Opportunity:** <Analyze Trend Facts (e.g., sales growth, specific trends)>

* **Technical Feasibility:** <Analyze Lab Facts (e.g., viable compounds, extraction
methods)>

* **Critical Constraints (Safety/Toxicity):** <Analyze Toxicity/Safety Facts

(e.g., Must address liver warnings, dosage limits)>

* **Strategic Recommendation:** <A concluding strategic point>

agent: planner_agent
context:

- consolidation_task

2.5-13 U (Writer Agent) Ywthillliguunam

write_article_task:
description: >
## Mission: Final Article Synthesis (Balanced Mode)
Your mission is to write ONE comprehensive Final Article.
You will receive **TWO main inputs** from your context:
1. The '# ===MASTER_FACT SHEET===" (from consolidation_task)
2. The '# ===STRATEGIC_PLAN==="(from plan_task)
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**CRITICAL MASTER RULE: Your mission is to SYNTHESIZE the facts

from the sheet into a flowing, readable article.

You MAY REPHRASE and combine facts for readability.

You MUST NOT invent new facts, data, or statistics. Every claim MUST be

supported by a fact in the sheet.**

## Workflow (CRITICAL ENFORCEMENT)

[Sa1

. *Read Context:** **Read BOTH the # ===MASTER FACT SHEET=== and the

# ===STRATEGIC_PLAN=== provided in your context.**
**ntroduction (Trends):**
- You MUST **synthesize ALL "Trend Fact" bullet points** into a
smooth, introductory paragraph.
**Scientific Deep-Dive (Science & Lab):**
- You MUST **synthesize ALL "Science Fact" and "Lab Fact"
bullet points** into a technical deep-dive section.
- **EXCEPTION:** If "Science Fact (Abstracts)" is present, you MUST
include the full ‘abstract_raw'" text verbatim (do not summarize this).
**Traditional Wisdom (Culture):**
- You MUST **synthesize ALL "Culture Fact" bullet points** into a
coherent narrative about traditional wisdom.
- DO NOT mention Ayurveda or TCM unless it is explicitly in a bullet point.
**Safety & Regulatory (CRITICAL):**
- You MUST **synthesize ALL "Thai FDA Fact", "Safety Fact", and
"Toxicity Fact" bullet points** into a clear regulatory and safety section.
- If the sheet says "None found", you MUST report "None found".
**NEW: Strategic Analysis (from the Plan):**
- **This is a new, critical section.**
- You MUST **synthesize the ENTIRE ‘# ===STRATEGIC_PLAN==="** (from the
‘plan_task’ context).
- **Your synthesis MUST explicitly include all parts of the plan:**
- **The "Market Opportunity" analysis.**
- **The "Technical Feasibility" analysis.**
- **The "Critical Constraints" (Safety/Toxicity) analysis.**

- **The final "Strategic Recommendation".**
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7. **Herbal Knowledge Summary (CRITICAL - REVISED):**
- **This is a new, critical section.**
- You MUST find the facts "Internal RAG Fact (Herbal)" and
"Internal RAG Fact (Cultural)' from the MASTER FACT SHEET.
- ¥*Step A** You MUST **translate any Thai text** (e.g., "‘Uﬁuusﬁ'u")
in these summaries into **100% English**.
- **Step B** You MUST **remove all inline technical citations**
(e.g., "JSON: [...]', "PDF: [...]") from the text.
- **Step C:** You MUST then include this **full, cleaned, English text**
in the final article under a dedicated heading.
- **FAILURE CHECK:** Do NOT summarize or rephrase the content.
Your ONLY job is to Translate, Clean, and Copy.
8. **Reference Compilation (CRITICAL - VERBATIM COPY):**
- Find the bullet point "**Science Fact (Abstracts):**" -> "citation_apa:".
- Create a section called "# References’.
- You MUST copy the **EXACT VERBATIM STRING** from that "citation_apa"
field. (If it says "not found", you MUST write "[1] not found").
9. **Source Compilation (CRITICAL - VERBATIM COPY):**
- Find ALL bullet points starting with "**Source URL (...)**".
- Create a **NEW** section called "# Sources Consulted".
- You MUST copy **ONLY** these URLs.
10. **Conclusion:** Write a final summary based on all synthesized facts.

11. **Language:** The final article MUST be written in {lang}.

expected_output: >
A comprehensive, well-structured Markdown article that synthesizes all

facts and strategies as per the workflow, written in {lang}.

Final Answer:

# <Title of the Article (e.g., {herbs_eng}: From Ancient Wisdom to Modern Strategy)>

## Herbal in Wellness Trends
<A synthesized paragraph based on "Trend Facts" from the MASTER FACT SHEET.

This section should be engaging and set the stage.>

## Scientific Deep-Dive
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<A synthesized section based on "Science Facts" and "Lab Facts".

This section should be technical and factual.>

> **Scientific Research:**

> <The full, verbatim abstract_raw text from the Fact Sheet>

## Traditional Wisdom
<A synthesized section based on "Culture Facts", presented as a

flowing narrative or clear bullet points.>

## Safety, Regulatory, and Constraints
<A synthesized section based on "Thai FDA Fact", "Safety Fact",
and "Toxicity Fact" bullet points. This section MUST be clear

and directly state all findings, including "None found".>

## Strategic Analys

%.5-14 tinns1aaauunAu (QA Auditor Agent)

audit_data_integrity task:
description: >

## Mission: Audit Data Integrity (Robustness & Clarity)

1. ®nput**
- Read the **Master Fact Sheet* (Source of Truth) from ‘consolidation task’ (context[0]).
- Read the **Final Article** (Candidate) from ‘write_article task’ (context[1]).

2. **Audit Robustness (Data Loss):**
- Identify ALL critical facts in the Master Fact Sheet (context[0])

(e.g., Science Facts, Compliance Facts, Culture Facts).

- For **EVERY** fact, verify it is present in the Final Article (context[1]).
- List any facts that were "Dropped".

3. **Audit Clarity (Hallucination & Handling):**
- Identify ALL critical facts in the Final Article (context[1]).
- Verify that **EVERY** fact originated from the Master Fact Sheet (context[0]).
- List any facts that were "Hallucinated".

- **Check "Not Found" Handling:** If the Fact Sheet states

‘citation_apa: not_found’, verify the Article handles
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this correctly (e.g., writes "not found" or omits the reference)
and does NOT invent a citation.
4. **Qutput:** Report scores and lists of discrepancies.
expected_output: >
A Markdown report summarizing the audit.
# ===AUDIT_DATA INTEGRITY REPORT===
* **Collaboration Robustness (Data Loss):** <Score_6>%

* **Explanation Clarity (Hallucination/Handling):** <Score 5>%

'None'>

* **Feedback:** <Brief justification for the scores>

agent: ga_auditor_agent
context:

- consolidation_task

- write_article_task

* **Dropped Entities (Facts in Fact Sheet but not Article):** - <List of missing facts or 'None'>

* **Hallucinated Entities (Facts in Article but not Fact Sheet):** - <List of invented facts or

9.5-15 ﬁfﬂmiwaamaqwﬁ‘maqwmm (Content Strategist Agent)

audit_strategy task:
description: >
## Mission: Audit Strategy (Efficacy & Feasibility)
1. *nput**
- Read Trends Data from ‘analyze trends_task’ (context[0]).
- Read Compliance Data from ‘check compliance task’ (context[1]).
- Read Safety Data from *find_safety data task’ (context[2]).
- Read the Final Article from ‘write_article task’ (context[3]).
2. **Audit Efficacy (Criterion 4 - Relevance):**
- Compare the "Herbal in Wellness Trends" section of the Final Article
(context[3]) against the "Trend Facts" (context[0]).
- **Question:** Does the article successfully synthesize the trends?
Is the final content relevant to the trends identified?
- Assign a score (%).

3. **Audit Feasibility (Criterion 7 - Scalability):**

- Review the "Safety, Regulatory, and Constraints" section of the
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Final Article (context[3]).
- **Question:** Did the writer agent successfully *use* the structured
data from the Compliance (context[1]) and Safety (context[2]) tasks?
Does this "split" of tasks seem like a scalable and efficient way
to gather data?
- Assign a score (%).
4. **Qutput:** Report scores and provide a final "Go/No-Go" for publication.
expected_output: >
A Markdown report summarizing the strategic audit.
# ===AUDIT_STRATEGY REPORT===
* **Practical Efficacy (Relevance):** <Score_4>%
* *Implementation Feasibility (Scalability):** <Score 7>%
* **Go/No-Go for Publication:** <Go / No-Go>
* **Feedback:** <Brief justification for the scores and decision>
agent: content_strategist_agent
context:
- analyze_trends_task
- check_compliance task
- find_safety data_task

- write_article_task

9.5-16 UNIAFULUUUNAIY (Formatter Agent) vinthnidalenans word

convert_docx_task:
description: >
Convert Markdown (from write_article task.output) to a .docx.
Do NOT include any task instructions or metadata.
expected_output: >
outputs/research_paper.docx
agent: formatter_agent
context:
- write_article_task
parameters:

output_file: outputs/research_paper.docx

research_topic: "Thai Herbal Knowledge & Modern Wellness"
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upload_docx_task:
description: >
Upload the DOCX produced by convert_docx_task to Google Drive (folder:
GDRIVE_UPLOAD FOLDER _ID).
expected_output: >
<google drive file id>
agent: formatter_agent
context:
- convert_docx_task
parameters:
local_path: outputs/research_paper.docx
drive_filename: research_paper.docx

folder id: ${GDRIVE_UPLOAD_FOLDER _ID}
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AARNUIN A

A15MTIVEDULATANAINAITINIUVDITZUULBLAUAAIY Langfuse

N1TASIVADUNITNINIUVDITLUY (System Observability) Hulknannesu
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A1eusn (Tool Calling) 1l ed UA ULy ANUMA B AT1959959 LU gruteya SAC
annsanTaaeUdounduls (Traceability) wagtivanmandssannmsaiisdoyaiianain

(Hallucination) vaalanani1u

A.1 N5UUNNTB3T88N19Y1197U (Tracing & Execution Logs)
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A.2 NUaLRundNnAtAvadllina (Model Metadata & Metrics)

n1sies1gisEdnsnmdanaila id3elatiteya Metadata wasda¥inLas

U5u1a (Quantitative Metrics) 1 Yufinlda1nszuy Langfuse 1114 lun1s3iasen
UszAvEnmuasaniinenssuszuu feyayaivszneudae seandeavadlunaniuiil
Senlaau (Model Identification) a@difianlun1smouauss (Latency) wagusunanasly
n3wgrnsnsdualumielniau (Token Usage) Faawvioufisduyunisaniiuiu (Cost

Efficiency) wagA11:531un15Useianavaaelauf luan1IekIna auase Adsneagidend

Usinglunmil a-2

AN A-2

Yoya Metadata uassaFimdeusunanuuinlaninssuy Langfuse ¥13iATIZUTEaNTN I

YNaIUNENTIUTZUU
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A.3 NITUIUNITAALAZNNTSUAIAIES (INputs, Outputs, and Chain of Thought)
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AARNUIN 3

}%4 v (Y] v v
N13M329EBUANUYNABIYRTayadnluliRlaglUnsauIu DSPy

1.1 M3AIuANNIAs1ITayavia (DSPy Hallucination Control) fay

BootstrapFewShotWithRandomSearch

4.1-1 N13AAFY dependencies

%pip install -U dspy

.12 dndlausdwasteyalvdnnestedunisussiana

import dspy
from dspy.teleprompt import BootstrapFewShotWithRandomSearch
from dspy.evaluate import Evaluate

from pathlib import Path

#
# Load Log files
#

from google.colab import files

files.upload()

BASE = Path("/content/")

FACT SHEET = (BASE / "task 11 20251125 190645.txt").read text(encoding="utf-8")
STRATEGIC_PLAN = (BASE / "task 12 20251125 190645 .txt").read_text(encoding="utf-8")
FINAL ARTICLE = (BASE / "task 13 20251125 190645.txt").read_text(encoding="utf-8")
AUDIT DATA = (BASE / "task_14 20251125 190645.txt").read_text(encoding="utf-8")
AUDIT_STRATEGY = (BASE / "task 15 20251125 190645.txt").read_text(encoding="utf-8")

#
# Configure DSPy LLM
#

lm = dspy.LM("openai/gpt-d4o-mini")

dspy.settings.configure(lm=lm)

Ref. code: 25686724032542BWC



242

4.2 $I8UNNTNTIVHOUANNYNABIVBITayadnlulianie DSPy

4.2-1 N3ARFY dependencies

%pip install -U dspy

1.2-2 msthlaunanasteyalidnnertesdunisuseaiana

import dspy
import json

from pathlib import Path

from google.colab import files

uploaded = files.upload()
BASE = Path("/content/")

FACT SHEET = (BASE / "task 11 20251125 183844.txt").read text(encoding="utf-8")
FINAL_ARTICLE = (BASE / "task 13 20251125 183844.txt").read_text(encoding="utf-8")

lm = dspy.LM("openai/gpt-d4o-mini")

dspy.settings.configure(lm=lm)

3.2-3 @579 DSPy Signatures Usznause ExtractClaims Way VerifyClaim

class ExtractClaims(dspy.Signature):
text = dspy.InputField(desc="Input text to extract claims from")
claims = dspy.OutputField(
desc=(

"You MUST return a valid JSON array of strings.\n"
"Each string is ONE atomic factual claim.\n"
"No explanation. No markdown. No prose.\n\n"
"Example:\n"
N
" "Claim 1"\n'
" "Claim 2"\n'
" "Claim 3"\n'
T
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class VerifyClaim(dspy.Signature):

verdict = dspy.OutputField(

)
rationale = dspy.OutputField(

desc="Brief explanation why this verdict was chosen"

context = dspy.InputField(desc="Reference context (MASTER FACT SHEET or ARTICLE)")

claim = dspy.InputField(desc="Single factual claim to verify")

desc="One of: SUPPORTED, UNSUPPORTED, PARTIALLY SUPPORTED"

4.2-0 @579 DSPy 1ieyiunedeifiaassuasnsiadeutaiviaqss

class ClaimExtractor(dspy.Module):
def init (self):
super(). _init_ ()
self.predict = dspy.Predict(ExtractClaims)

def forward(self, text: str):

return self.predict(text=text)

class ClaimVerifier(dspy.Module):
def init (self):
super(). _init_ ()
self.predict = dspy.Predict(VerifyClaim)

def forward(self, claim: str, context: str):

return self.predict(claim=claim, context=context)

4.2-5 NMSNARDULENTBLNAT39A38 DSPy

def parse_claims(claims_output):

Parse claims from DSPy output (which is a JSON string).

Returns a list of claim strings.""
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if isinstance(claims_output, list):

return claims_output

if isinstance(claims_output, str):
try:
parsed = json.loads(claims_output)
if isinstance(parsed, list):
return parsed
except json.JSONDecodeError:

return (]

return (]

def clean_claims(claims):

Normalize, deduplicate, and filter very short claims.

return sorted(set(c.strip() for c in claims if isinstancel(c, str) and len(c.strip()) > 10))

ﬂ?iﬂ%ﬁx‘iﬂﬁ%‘U’JUﬂ’ﬁLLﬁJﬂsﬁaLﬁﬂﬂ%ﬂLLﬁ%@]i’J%ﬁa‘U%}@Lﬁﬂ‘ﬂ%\‘iLLUUéJ@IUﬁa

def run_claim_audit(FINAL_ARTICLE: str, FACT SHEET: str):
extractor = ClaimExtractor()

verifier = ClaimVerifier()

article result = extractor(FINAL_ARTICLE)
fact_result = extractor(FACT SHEET)

article_claims = parse_claims(article result.claims)

fact_claims = parse_claims(fact_result.claims)

article_claims = clean_claims(article claims)

fact_claims = clean_claims(fact_claims)

print("Verifying article claims against fact sheet...")
supported = []
partially _supported = ]

hallucinated = []
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for i, claim in enumerate(article claims, 1):

result = verifier(claim=claim, context=FACT SHEET)

if result.verdict == "SUPPORTED":
supported.append(claim)
elif result.verdict == "PARTIALLY SUPPORTED":
partially supported.append({
"claim": claim,

"rationale": result.rationale

else:
hallucinated.append({
"claim": claim,
"rationale™: result.rationale
D)

print("\nChecking for dropped facts...")
dropped =[]

for i, fact in enumerate(fact_claims, 1):
result = verifier(claim=fact, context=FINAL_ARTICLE)
if result.verdict == "UNSUPPORTED":
dropped.append(fact)

report = {

"supported_claims": supported,

"partially_supported claims": partially _supported,

"hallucinated_claims": hallucinated,

"dropped _facts": dropped,

"stats": {
"article_claims": len(article_claims),
"fact_claims": len(fact_claims),
"supported": len(supported),
"partial": len(partially supported),

"hallucinated": len(hallucinated),

"dropped": len(dropped),
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}

return report

ﬂ?iﬂ%’]x‘ﬁ’]&lﬂ’]uﬂﬁ%‘U’J‘HﬂﬁﬁLLﬂﬂ“ﬁaLﬁﬁ]iﬁﬂLLﬁE@ﬁ’J‘\J’da‘U%}@Lﬁﬁ]ﬂ%\‘iLLUU@QJ@IUﬁQ

def print_claim_audit_report(report):
print("SUPPORTED CLAIMS (Article & Fact Sheet):")
for claim in report["supported claims'l:
print(f" v {claim}")
print("\nPARTIALLY SUPPORTED CLAIMS:")
if report["partially supported claims"]:
for item in report["partially_supported claims"]:
print(f" {item['claim}")
print(f"  — {item['rationaleTAn")
else:

print(" None")
print("\nHALLUCINATED CLAIMS (Article \\ Fact Sheet):")
if report["hallucinated claims"]:
for item in report["hallucinated _claims"]:
print(f" X {item['claim}")
print(f"  — {item[rationale'T\n")
else:
print(" None")
print("\nDROPPED FACTS (Fact Sheet \\ Article):")
if report["dropped_facts"]:
for fact in report["dropped_facts']:
print(f" - {fact}")
else:
print(" None")
print("\n-------—-----—- STATISTICS -----—--—------ "
for k, v in report['stats"].items():

print(f'{k}: {v}")

print("=== TESTING CLAIM EXTRACTION ===")
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test = dspy.Predict(ExtractClaims) (text="Turmeric has anti-inflammatory properties and is

widely used in traditional medicine.")

print(f'Raw output: {test}")
print(f'Raw claims: {test.claims}")

print(f' Type: {type(test.claims)A\n")

parsed = parse_claims(test.claims)
print(f'Parsed claims: {parsed}")

print(f"Number of claims: {len(parsed)}")

FDE 1 NANTNAARBULENTBLTINTS 968 DSPy

report = run_claim_audit(FINAL_ARTICLE, FACT SHEET)

print_claim_audit_report(report)

=== TESTING CLAIM EXTRACTION ===
Raw output: Prediction(

claims="T\n "Turmeric has anti-inflammatory properties"\n "Turmeric is widely used in
traditional medicine"\n]")
Raw claims: [

"Turmeric has anti-inflammatory properties”,

"Turmeric is widely used in traditional medicine"
]
Parsed claims: [Turmeric has anti-inflammatory properties’, Turmeric is widely used in
traditional medicine']

Number of claims: 2

report = run_claim_audit(FINAL_ARTICLE, FACT_SHEET)

print_claim_audit_report(report)

Extracting claims from article...

Raw article claims output: [
"Ginger (Zingiber officinale) has anti-inflammatory and antimicrobial properties.”,
"Ginger has been used for centuries in traditional Thai medicine.",

"Ginger is a spice and herbal medication...
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Extracting claims from fact sheet...
Raw fact sheet claims output: [
"Zingiber officinale is commonly known as ginger",
"Gingerenone-A is a compound identified from Zingiber officinale”,
"Ginger has anti-inflammatory properties’,
"Ginger powder enhances immun...
Article claims extracted: 19
Fact sheet claims extracted: 19
Verifying article claims against fact sheet...
Verifying 1/19: Careful consideration should be given to the purity and cont...
Verifying 2/19: GP supplementation significantly enhances red blood cell cou...

Verifying 3/19: Ginger (Zingiber officinale) has anti-inflammatory and antim...

Checking for dropped facts...
Checking 1/19: A case report described hepatocellular injury linked to a co...
Checking 2/19: Ginger exhibits bactericidal action against pathogenic strai...
Checking 3/19: Ginger has anti-inflammatory properties...

SUPPORTED CLAIMS (Article & Fact Sheet):

v Careful consideration should be given to the purity and contaminants of ginger-based
products.

v GP supplementation significantly enhances red blood cell count, hemoglobin, packed cell
volume, total protein, and globulin levels.

v Ginger contains compounds such as Gingerenone-A, which has anti-inflammatory

properties.

Ref. code: 25686724032542BWC



4.3 N3@519 DSPy Wievhunedeinaasauarnsiageudoiaasliasideniu

249

extract_claims = dspy.Predict(ExtractClaims)

verify claim = dspy.Predict(VerifyClaim)

4.3-1 USusmaseulendearfiansanie DSPy

def parse_claims(claims_output):
if isinstance(claims_output, list):
return claims_output
if isinstance(claims_output, str):
try:
parsed = json.loads(claims_output)
if isinstance(parsed, list):
return parsed
except json.JSONDecodeError as e:
print(f'JSON parsing failed: {e}")
print(f'Raw output: {claims_output[:200]}...")
return [J

return (]

def normalize(claims: List[str]) -> List[str]:

return sorted(set([c.strip() for c in claims if len(c.strip()) > 101))

1.3-2 NIVAABULENTBIIAT3991N Master Fact Sheet fAutayaluunaiy

article result = extract_claims(text=FINAL_ARTICLE)
fact result = extract_claims(text=FACT SHEET)
article_claims = normalize(parse_claims(article_result.claims))

fact_claims = normalize(parse_claims(fact_result.claims))

if len(article_claims) == 0 or len(fact_claims) ==
print("ERROR: Claims extraction failed!")
else:
for claim in article_claims[:3]:
print(f" « {claim[:80]}...")
for claim in fact_claims[:3]:

print(f" « {claim[:80]}...")

Ref. code: 25686724032542BWC



250

NANISVAFBULENTBIIAT399N Master Fact Sheet futayaluunaiy

Extracting claims from ARTICLE...
Raw output: [
"Ginger (Zingiber officinale) has been used for centuries in traditional Thai medicine.",
"Ginger is being studied for its potential in combatin...
Extracting claims from FACT SHEET...
Raw output: [
"Zingiber officinale is commonly known as ginger.",
"Ginger contains the compound Gingerenone-A.",
"Gingerenone-A has anti-inflammatory proper...
Article claims: 18
Fact sheet claims: 23
Sample article claims:
« A case report described acute hepatocellular injury after consuming a commercial...
« Ginger (Zingiber officinale) has been used for centuries in traditional Thai med...
« Ginger has anti-inflammatory and antimicrobial properties....
Sample fact claims:
» Extracts from Zingiber officinale demonstrated bactericidal action against patho...

« Ginger contains the compound Gingerenone-A....

« Ginger has been used in traditional Thai cooking for its flavor and medicinal pr...

1.3-3 A519ABUTDVIRTIWINUAIIN Master Fact Sheet fudayaluunaiu

if len(article_claims) > 0 and len(fact_claims) > 0:
hallucinated = []
supported = []
for i, claim in enumerate(article_claims, 1):
result = verify claim(context=FACT SHEET, claim=claim)
if result.verdict.upper().startswith("SUPPORT"):
supported.append({
“claim": claim,

"rationale": result.rationale

else:
hallucinated.append({

"claim": claim,
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"rationale™: result.rationale
)
dropped =[]
for i, fact in enumerate(fact _claims, 1):
result = verify claim(context=FINAL_ARTICLE, claim=fact)
if not result.verdict.upper().startswith("SUPPORT"):
dropped.append({
"claim": fact,

"rationale": result.rationale

else:
hallucinated = []

supported = []

dropped = []

NAN19MSI9ADUTLNI93IVIANUADIN Master Fact Sheet fudayaluuneay

Verifying article claims against fact sheet...
1/18: A case report described acute hepatocellular injury after co...
2/18: Ginger (Zingiber officinale) has been used for centuries in ...

3/18: Ginger has anti-inflammatory and antimicrobial properties....

22/23: Zingiber officinale is commonly known as ginger....

23/23: Zingiber officinale peel extract can be used to synthesize z...

Verification completel!

1.3-6 NMIIBNUNANITNAFDUKENTELNII93991N Master Fact Sheet fudayaluunaiy

print(f"'STATISTICS")

print(f"  Total article claims: {len(article_claims)}")
print(f" Total fact sheet claims: {len(fact_claims)}")
print(f"  Supported claims: {len(supported)}")
print(f"  Hallucinated claims: {len(hallucinated)}")

print(f"  Dropped facts: {len(dropped)}")

if len(article_claims) > 0:

accuracy = (len(supported) / len(article _claims)) * 100
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print(f"\n  Accuracy: {accuracy:.1f}%")
if accuracy >= 90:
grade = "A (Excellent)"
elif accuracy >= 80:
grade = "B (Good)"
elif accuracy >= 70:
grade = "C (Fair)"
else:
grade = "D (Needs Improvement)"

print(f"  Grade: {grade}")

if supported:
for i, item in enumerate(supported[:5], 1): # Show first 5
print(f'{i}. {item['claim']}")
print(f"  —> {item['rationale'TA\n")
if len(supported) > 5:
print(f" ... and {len(supported) - 5} more\n")
else:

print("  None\n")

if hallucinated:
for i, item in enumerate(hallucinated, 1):
print(f'{i}. {item['claim']}")
print(f" > {item[rationale'T\n")
else:

print("  None (Perfect)\n")

if dropped:
for i, item in enumerate(dropped, 1):
print(f'{i}. {item['claim']}")
print(f" > {item[rationale'T\n")
else:

print("  None (Complete/\n")

Ref. code: 25686724032542BWC



253

FOE1NTBIUNANTNAFOULENTBL793997n Master Fact Sheet Audayaluunaiy

AUDIT DATA INTEGRITY REPORT
STATISTICS
Total article claims: 18
Total fact sheet claims: 23
Supported claims: 18
Hallucinated claims: 0
Dropped facts: 2
Accuracy: 100.0%
Grade: A (Excellent)

SUPPORTED CLAIMS
1. A case report described acute hepatocellular injury after consuming a commercial ginger

product.

> The claim is supported by a case report mentioned in the context, which describes an
elderly lady developing acute hepatocellular injury after taking a commercial product said to
contain ginger.

2. Ginger (Zingiber officinale) has been used for centuries in traditional Thai medicine.

—> The context indicates that ginger (Zingiber officinale) has been utilized for its medicinal
properties in traditional Thai medicine for a long time, supporting the claim.

3. Ginger has anti-inflammatory and antimicrobial properties.

HALLUCINATED CLAIMS

None (Perfect!)

DROPPED FACTS
1. Ginger contains the compound Gingerenone-A.

— The context does not mention the compound Gingerenone-A as being contained in
ginger; it focuses on the anti-inflammatory properties of ginger without listing specific
compounds beyond the general mention of tested compounds.

2. No hepatotoxicity or clinically apparent liver injury was reported in clinical trials of ginger.

— While ginger is generally recognized as safe (GRAS) and has not been linked to liver injury
in most cases, there is a reported instance of acute hepatocellular injury following
consumption of a commercial ginger product. This suggests that hepatotoxicity may occur,

albeit rarely.
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