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Figure 2 Defective peanuts separated from shelling plant (a) Undesirable defects include severely shrunken kernels, dirt-contaminated kernels, and split or
broken kernels with abnormal odors or colors. These defects pose a high risk for fungal toxin contamination. (b) Desirable defects include small kemnels, as well

as split or broken kernels, which pose a low risk for fungal toxin contamination.
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Figure 3 Process of preparing defective peanuts before ground dried peanut manufacturing; (a) Sorting defective kernels; (b) Defective kernels removal;

(c) Washing to clean sorted kernels; (d) Draining excessed water; (e) Arranging cleaned kernels on a tray; (f) Drying at 60°C for 6 hours and (g) Packing in bags for

storage and further processing

Table 1 Different methods of making ground dried peanut

Methods Drying 1 Drying 2 Grinding time
Cc/hn (°C/min) (s)
! 60/6 150/25 15
2 60/6 150/25 20
3 60/6 150/25 25
q 60/6 150/25 30
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Peroxide Value (milliequivalents peroxide/1000 g sample) = (S-B) x N x 1000
Sample (g)
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N = pnudnduvesasazanslaiedinledamn (uosuoa)
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Table 2 Packaging methods used for the storage of ground dried peanut
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Method Package
1 Packaged in a small two-layer PET/PE bag
2 Packaged in a small two-layer PET/PE bag and then packed in kraft paper
3 Packaged in a small two-layer PET/PE bag and then packed in a foil bag
4 Packaged in a small two-layer PET/PE bag and then packed in a clear zip-lock bag
5 Ground roasted peanuts from retail stores (PP plastic bags commonly used for packaging in the market)

adalunsinsIiteya

ANUNUNITNATDILUY Complete Randomized Design,
(CRD) (Burakorn et al., 2022) ¥1nn3naaes 3 §1 TAT1w¥AIY
LLUiUsaumaﬁaga (Analysis of variance; ANOVA) wagiiasigi
AULANFIUDIAIDE19RI8IS Duncan’s Multiple Range Test
(DMRT) szdiupnuidiotiu 95%

HaKAEIATAINANIIIVY
wansinSeudadaeuansoaionmu fuddasiuussgeed
MnnnswsuiaasunnseuiteiauidasuuTITes
sevinsseuwiaddasiigungd 60 esrwaldua 1Wunian
0- 6 Falus s fosazanufuuay a, uansliiiuds
wanalu Fisure 4 wag Figure 5 NUTNIABUUIL 6 T2la
fnavhlianuturesudnddaniusinum 9 anasaniesas
11.39 wide¥euay 4.40 uawildn a, Andn 0.6 wazideruda
§28asunnT 09910159911 HIuNTEUILATIAT B BTG
nsruALNSHARTIAAIY emsouuiadung 5 uay 6 Halug
vhnsnsadesdurisimuanudn fdunuiderdunidngi
1935 Aauandly Table 3 wazwuinudndddasmnlfing

gdunisla q a1elu 10 Tu azdiviunuesamenduiiu
1ATFIU 1N, 4702-2557 wagniseuwiadunaiuiu 6 $alu
u fuszavsnmmeifioslunisannisiinesvamendulude
faaasunnsesld (Table 4) 91nN15ANWI09 Jantsarakhu et
al, (2014) NWUIINISOULR I 1B AIAI8LAS BIB UL ILUUNTEUE
adufimnsaufeuiionmgdl 50 sarmwaldea 1Wuna 20 dalus
mmiaaﬂmm%umaﬁaamﬁuﬁflwmu 9 91nseway 25.9 1de
$ovaz 6.7 wardiassnwianusenvenudald i sesas 80
91NM3AN1V89 Chalad & Khongsai, (2012) v1N15uenqaunse
LaznTIImasivezamendu nemnsfismingludma
A%1 §1uau 10 30 TasLfudaeg1esianun 100 F0g1a
Usenoude whifs Wiie 857 dhdasuis daaasiu winuss
WinUu view nseiiiey WaslATeIlns NanTITeNUIY 9AUNTE
onuaiuenléll 15 anerius Usznaude uwuafide 3 ana Téud
Bacillus, Staphylococcus e Pediococcus LLaEL%aS”l 4 ana Toun
Aspergillus, Fusarium, Syncephalastrum Wag Penicillium 19 ¢
wuiludietsemnsdtdalu dUsinaqdunidgegn laun
WUATISE (7.6x10° CFU/G) uasitasn (5.3x10° CFU/g)



W. Thepyothin and S. Chaiwongsar / (PRAWARUN AGRICULTURAL JOURNAL 2025) 22(1): 78 - 87 82
1211‘39
X
£ 10
= 7.89
S s ® 6.73
£ ® 555 55 5.49
[e]
o 6 @ © © 4.40
: .
)
(%]
2
=
0
0 1 2 a 5 6 7
Drying time (hr)
Figure 4 The relationship between drying time (0 - 6 hours) and moisture content (%).
Lo.868
0.9
08 © 0.749
—~ 0. 0.692
\r_tf 0.7 @ @ 0.626 0.632 0.622
2 06 @® ® O) 0.524
>
B 05 ®
©
» 04
Q
" 03
; 0.2
0.1
0
0 1 2 a 5 6 7
Drying time (hr)

Figure 5 The relationship between drying time (0 - 6 hr) and a,, (water activity).

Table 3 Microbial analysis of ground dried peanut after drying process

Total microbial level (CFU/g)

Methods
0 day 5 days 10 days
Normal
Total plate count 94.8 a1 6.31x10*
Yeast and Mold <5 33 106
Drying for 5 hrs
Total plate count ND 16 258
Yeast and Mold ND <8 35
Drying for 6 hrs
Total plate count ND ND ND
Yeast and Mold ND ND ND
ND represented for not detected.
Table 4 Aflatoxin levels of defective peanuts that meet the TIS 4702-2557 standard after drying process
Aflatoxin level (ppb)
Methods
0 day 5 days 10 days
Normal ND ND 43.19+0.15
Drying for 5 hrs ND ND 11.23+0.07
Drying for 6 hrs ND ND ND

ND represented for not detected. Mean values + standard deviation of determinations for triplicatesamples.

HANTTANYINAUN TN NAIUNIEN TN Uazipdl
INNITHATIZRAUAINNAIUNENIN 1AT] uazAUVSE

q

Yp9ndaavu F1u3U 4 AT5IS WUl nssNATA 1 (A1sua

a

15 3u19) Y IATIERAUNINNNAIUNIEAN AB N1TIAATE

UU L* a* uay b* Ineflend L* ogffl 66.18 Wuanuaing
& a* ogffl 7.94 TngazAoulumsduas uazd b* g 26.39 Tng
szAoulundindes msun 15 Junil ManuaziBeanedunis
wazdszndann aunimmsdued fusuimauduuay



W. Thepyothin and S. Chaiwongsar / (PRAWARUN AGRICULTURAL JOURNAL 2025) 22(1): 78 - 87 83

Usaniidasyiudesionisingdunidies (Mantadilog et
al, 2012) Fefinruduosay 1.58 wazdszananitlueimisii
0.192 uagn13Anw1ves (Butsalee et al, 2023) dUSuauLnes
oonludinil 1.4 fadnsuauyadsonlansu desdensinduiiule
1Wo8n71 @21 Notification of the Ministry of Public Health
(No. 421), (2021) fwualvididnmeseanledlaliiu 10 fadindu
auyadaoflaniu duuandlu Table 5 uanaini drdasdudy
wAnfusiandddasdnguuuunis lasthdadasunsiuniseu
ssmpauduiiguund 60 ssrwaldea n1sevaniigumngd
150 psmuwaLdoa uazualidvuadniielfidudndszneuly
9113 Fefindusatanizd Wehluldluemsaiilisana
o3ty Tnsddauinddamanmadeudsamnim
Wesnnisiinndudiu (Rancidity) Jadediviliiinna uitu
Tunandnsidrdastu 16un was gamgdl sendiau Ussianves
Tusfuriialidud touleflawanasdnondina n1sannduiiu
Faududsdndulumafivinwindndusiddasdulignis
(Joboon et al,, 2011) Fsdadastudundnturidsinsuudou

Y a

nansernamenduge Wesndnlvy granlidnisaiuny

U

Table 5 Physicochemical properties of ground dried peanut
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Uizaw%mwﬁmav‘fﬂﬁng@aLﬁmLﬂuﬁﬁﬁuaaﬂmmﬂmﬁﬂﬁaam
1& (Tangpradit, 2002) dwfunisinuideadedldinsinm
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Grinding time (s)

Physicochemical properties

15 20 25 30
(Method 1) (Method 2) (Method 3) (Method 4)
Color

L* 66.18+0.40° 69.63+0.32° 65.39+0.31° 68.99+0.42°

a* 7.94+0.29° 7.30+0.14° 9.14+0.06" 7.29+0.15°

b* 26.39+0.34° 27.22+0.24° 29.01+0.16° 27.95+0.24°

Moisture (%) 1.58+0.07% 1.64+0.04° 1.50+0.04° 1.28+0.10°

aw 0.192+0.01° 0.176+0.01° 0.175+0.01° 0.128+0.00°

Peroxide value (milligrams of equivalent oxygen peroxide per kilogram)™

0.89+0.40° 0.99+0.41° 0.97+0.72° 0.91+0.83°

Mean values + standard deviation of determinations for triplicate samples. Values with the different superscripts in each row are significantly different (p<0.05).
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Table 6 Chemical quality of ground dried peanut at different storage times

Package
Number of days $
Method 1 Method 2 Method 3 Method 4 Method 5
Moisture content (%)

0 day 1.580+1.11¢ 1.580+1.11° 1.580+1.11¢ 1.580+1.11¢ 1.580+1.11¢
30 days 1.74+0.05° 1.58+0.09° 1.59+0.04° 1.63+0.03% 1.84+0.11%°
60 days 3.14+0.34% 2.01+0.13% 1.61+0.02°® 1.64+0.02°° 1.93+0.06°®
90 days 3.17+0.08™ 2.0120.02% 1.73+0.08% 1.83£0.15% 2.05+0.06™*
Water activity (a,)

0 day 0.119£0.00° 0.119+0.00° 0.119+0.00° 0.119+0.00° 0.119+0.00°
30 days 0.369+0.01° 0.268+0.01 0.234+0.12° 0.267+0.01° 0.335+0.02°¢
60 days 0.484+0.00°° 0.416+0.01" 0.327+0.02° 0.353+0.00° 0.353+0.00°
90 days 0.573+0.01°* 0.423+0.01% 0.368+0.00% 0.395+0.00* 0.420+0.00"
Peroxide value (milligrams per kilogram)

0 day 0.89+0.26° 0.89+0.26" 0.89+0.26" 0.89+0.26" 0.89+0.26"
30 days 4.64+0.81° 2.09+0.10° 1.56+0.19° 2.15+0.19*¢ 4.83+0.30™
60 days 5.53+0.30° 4.46+0.11® 3.66+0.11% 4.40+0.20° 5.93+0.12°°
90 days 8.80+0.20™ 7.93+0.23% 6.40+0.20% 8.06+0.30°* 8.60+0.20™
Aflatoxin level (microgram per kilogram)

0 day ND ND ND ND 35.18+0.01
30 days ND ND ND ND 45.65+0.02
60 days 8.67+0.01 10.96+0.01 3.52+0.01 5.67+0.01 -

Mean values + standard deviation of determinations for triplicate samples. a, b, c different superscript letters for each parameter in a row indicate significant
difference at p<0.05. A, B, C different superscript letters for each parameter in a column indicate significant difference at p<0.05. ND represented for not

detected.

Table 7 Microbial analysis of ground dried peanut at different storage times

Method
Microbial quality 1 2 3 a 5

0 day
Total plate count (CFU/g) ND ND ND ND ND

Yeast and Mold (CFU/g) ND ND ND ND ND

30 days
Total plate count (CFU/g) ND ND ND ND ND
Yeast and Mold (CFU/g) ND ND ND ND ND

60 days
Total plate count (CFU/g) 1.6x10° 1.6x10° 1.2x10° 1.8x10° 2x10°
Yeast and Mold (CFU/g) <2 <3 <6 <3 <4

90 days

Total plate count (CFU/g) 1.7x10° 2.8x10° 1.7x10° 2.7x10° 3.4x10°
Yeast and Mold (CFU/g) <19 <19 <15 <35 <51

ND represented for not detected.
Table 8 Physical quality of ground dried peanut at different storage times
Number of days Method
1 2 3 4 5

L*

0 day 62.83+1.08° 62.83+1.08" 62.83+1.08° 62.83+1.08° 62.83+1.08°
30 days™ 65.77+0.86° 66.36+1.49" 60.42+18.89° 65.47+1.84° 65.04+1.37°
60 days 68.62+0.53™ 67.81£1.67 67.16+0.78™ 66.09+0.86° 68.48+1.43%
90 days 67.97+1.00°“" 68.54+0.79% 66.96+1.61% 70.04+2.03% 73.90+0.43*
a*

0 day 7.93+0.16° 7.9320.16° 7.93+0.16° 7.930.16° 7.93+0.16°
30 days 9.03+0.52™" 8.50+0.83°" 7.97+0.81® 8.47+0.58°" 8.91+0.17*
60 days 7.76+0.49%° 7.97+0.81% 7.84+0.59° 8.06+8.06™° 8.69+0.29™
90 days 7.94+0.52° 7.98+0.81%° 8.46+1.61°" 8.46+0.58°" 8.65+0.14*"
b

0 day 26.35+0.39° 26.35+0.39° 26.35+0.39° 26.35+0.39° 26.35+0.39°
30 days™ 28.25+1.19" 25304595 25.10+8.04 26.97+0.62° 24.95+0.71°
60 days 27.76+0.49° 27.97+0.81% 27.84+0.59° 28.06+8.06™ 28.69+0.29™
90 days 27.94+0.52° 27.98+0.81% 28.46+1.61° 28.46+0.58° 28.65+0.14%"

Mean values + standard deviation of determinations for triplicate samples. a, b, ¢ different superscript letters for each parameter in a row indicate significant difference at p<0.05.

A, B, C different superscript letters for each parameter in a column indicate significant difference at p<0.05. ns not significant difference at p>0.05.
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Article history ABSTRACT

Received: 29 December 2024 Ground dried peanut, derived from ground peanuts, is a common food ingredient.
Revised: 3 March 2025 Defective peanuts, such as broken or split kernels, are often used in its production. However,
Accepted: 10 May 2025 improper processing and storage can lead to contamination by fungal toxins, posing health risks to
Online published: 13 May 2025 consumers. This study aimed to extend the shelf life of ground peanuts by employing Hurdle
Keyword ) Technology, a method that combines multiple preservation techniques to inhibit microbial growth
ground _d”9d peanut and prevent food deterioration. Peanuts obtained from a shelling plant were washed, dried at 60°C
processing methods for 6 hours, and then further dried at 150°C for 25 minutes. The dried peanuts were subsequently
shelf life ground for varying durations, 15, 20, 25, and 30 seconds, corresponding to four different
hurdle technology treatments. The results indicated that the first treatment, involving a 15-second grind, yielded the

most favorable results. This treatment produced ground dried peanuts with a moisture content of
1.58%, a water activity (aw) of 0.192, and a peroxide value of 0.89 milligram per kilogram.
Subsequently, the shelf life of the ground peanuts was evaluated over storage periods of 30, 60,
and 90 days using five different packaging methods. Method 3, which involved double-layer
packaging (an inner PET/PE layer and an outer aluminum foil zip-lock bag), was the most effective
in maintaining product quality. This method successfully preserved low levels of moisture, water
activity, peroxide value, and aflatoxins, with no microbial contamination detected in the stored
products. These findings demonstrate that aluminum foil zip-lock packaging is highly effective at
preventing the permeation of moisture, gases, odors, oils, and light, thereby extending the shelf life
of ground peanuts and preserving their overall quality.
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