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Abstract

This research aimed to investigate the effects of hydrocolloids on oil uptake and overall
quality in donut products containing Riceberry flour. Two types of hydrocolloids, hydroxypropyl
methyl-cellulose (HPMC) and methylcellulose (MC), were used in this experiment. The study explored
different application methods: surface coating, adding the hydrocolloids into the batter, and a
combination of both. The results revealed that using hydrocolloids significantly improved the crumb
color compared to donuts made with 30% Riceberry flour (RB). Surface coating the donut with HPMC
and MC before frying resulted in the highest specific volume among the methods tested. Additionally,
the different application methods (surface coating, adding into the batter, and their combined use)
did not significantly affect the texture attributes such as hardness, cohesion, elasticity, and chewiness,
compared to the control donut (p>0.05). Regarding oil uptake and moisture loss, adding MC and
surface coating with HPMC yielded the lowest oil uptake, while the combined approach of adding
and surface coating with MC resulted in the least moisture loss. Sensory evaluation indicated that
the overall liking scores for the donuts with hydrocolloids, regardless of the application method,
were not significantly different from those of the RB and control donuts (p>0.05). In conclusion, the
use of hydrocolloids can effectively reduce oil uptake and enhance the quality of donuts containing

Riceberry flour.

Keywords: Donut; Hydroxypropyl methylcellulose; Methylcellulose; Oil uptake; Riceberry flour
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Table 1 Formulas of donuts containing riceberry flour and various forms of hydrocolloids.

Ingredients Formulas (g)

Control RB RBCH RBCM RBH RBM RBHCH RBMCM
Wheat flour 100 70 70 70 65 65 65 65
Riceberry flour 0 30 30 30 30 30 30 30
Water 49 49 49 49 49 49 49 49
Sugar 8 8 8 8 8 8 8 8
Shortening 18 18 18 18 18 18 18 18
Skim milk 4 4 4 4 4 4 4 4
Egg 13 13 13 13 13 13 13 13
Yeast 2 2 2 2 2 2 2 2
Salt 1 1 1 1
HPMC - - - - 5 5 - -
MC - - - - - - 5 5
Control means wheat flour donut
RB means donut containing 30% Riceberry flour
RBCH means donut containing 30% Riceberry flour coated with HPMC
RBCM  means donut containing 30% Riceberry flour coated with MC
RBH means donut containing 30% Riceberry flour added with HPMC
RBM  means donut containing 30% Riceberry flour added with MC

RBHCH means donut containing 30% Riceberry flour added and coated with HPMC
RBMCM means donut containing 30% Riceberry flour added and coated with MC
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Table 2 Crust and crumb color values of donuts containing Riceberry flour in various formulas

Crust color values

Crumb color values

Formulas
L* - b* L 4 b*
Control 41.63 + 1.78"  9.03 + 1.44° 16.17 + 1.29° 5424 + 1.71° 1.13 £ 0.03° 8.62 + 0.63°
RB 3786 + 1.62™ 697 +0.06™ 809 +0.81° 3889 045  634+072° 693+ 0.35
RBCH 40.38 + 0.49°  6.00 +0.51° 729 +1.52° 4395+ 150° 624+041° 703+ 045"
RBCM 40.10 = 792 +0.09° 9.75+0.78" 4188 +206° 626055 722+ 067
1.41°

RBH 36.42 +2.62° 836+ 181° 1034 +263° 4294+071° 7.08=+0.16"  7.85x021°
RBM 36.67 £ 260 879 +1.41° 1156 +1.98° 4348+ 1.87° 6.82+027° 7.59+0.10™
RBHCH 37.71 £235" 857 +1.19° 11.10+218° 4330 +205° 6.85+020° 7.52+051%
RBMCM 37.62 + 1.82° 840+ 0.81° 1054 +1.75° 4386 +2.06° 6.84 +0.08° 7.52+0.16™

Different superscript letters in each column indicate

significantly different (p < 0.05)
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Table 3 Texture characteristics of donuts containing Riceberry flour in various formulas

Formulas Specific value Hardness (N) Cohesiveness  Springiness index  Chewiness (N)
(g/cm?)
Control 3.21 + 0.49° 3.48 + 0.19° 0.43 + 0.02*° 0.87 £ 0.12° 1.44 + 0.17%
RB 1.89 + 0.10° 4.93 + 0.50° 0.40 + 0.02 0.74 £ 0.0™ 1.58 + 0.11%°
RBCH 3.52 + 0.30° 3.61 +0.47° 0.41 + 0.04* 0.88 + 0.07° 1.48 + 0.25®
RBCM 358 + 0.56° 3.20 £ 0.27° 0.37 + 0.03° 0.85 + 0.08™ 1.30 + 0.13°
RBH 2.48 + 0.14° 3.69 + 0.21° 0.45 + 0.03° 0.86 + 0.03™ 1.67 + 0.10°
RBM 2.97 +0.43° 3.57 +0.29° 0.43 + 0.01® 0.83 + 0.04°® 1.71 + 0.11°
RBHCH 2.81 + 0.26° 3.38 + 0.48° 0.39 + 0.03" 0.85 + 0.01% 1.52 + 0.17%
RBMCM 2.50 + 0.34° 3.41 +0.21° 0.42 + 0.01** 0.86 + 0.02°° 1.64 + 0.11°
RBMCM 2.50 = 0.34° 3.41 +0.21° 0.42 + 0.01** 0.86 + 0.02°° 1.64 + 0.11°

Different superscript letters in each column indicate significantly different (p < 0.05)
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Table 4 Moisture and fat contents of doughs and donuts

formulas

containing Riceberry flour in various

Fat content (¢/100 g)

Moisture content (g/100 g)

Formulas
Dough Donut Dough Donut

Control 16.58 + 0.47° 53.19 + 0.12° 35.31 + 0.23° 15.26 + 0.21"
RB 17.34 + 0.08° 38.90 + 0.28" 33.12 + 0.01¢ 17.48 + 0.08°
RBCH 16.80 + 0.14° 36.43 + 0.33° 33.38 + 0.06° 18.77 £ 0.19°
RBCM 16.32 £ 0.27° 34.72 + 0.76° 34.40 + 0.07° 19.69 + 0.18°
RBH 16.55 + 0.25° 33.43 + 0.21° 34.23 + 0.07° 21.15 £ 0.12°
RBM 16.28 + 0.26° 29.24 + 1.79° 34.44 + 0.19° 20.36 + 0.14°
RBHCH 16.47 + 0.24° 28.57 + 1.23° 31.56 + 0.14' 19.55 + 0.25°
RBMCM 15.24 + 0.26° 29.28 + 0.53° 3254 + 0.21° 21.42 + 0.24°

Different superscript letters in each column indicate significantly different (p < 0.05)
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Figure 2 Oil uptake and moisture loss of donut containing Riceberry flour in various formulas

Different superscript letters in each treatment indicate significantly different (p<0.05)
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Table 5 Sensory evaluation of donuts containing Riceberry flour in various formulas

Formulas Color™ Odor™ Taste™ Texture Overall liking™
Control 7.15+0.89 6.69 + 0.95 6.77 + 1.23 7.92 + 0.95° 754 £0.78
RB 6.62 + 0.96 6.15 + 1.86 6.46 + 1.89 6.46 + 1.90° 6.77 + 1.36
RBCH 6.77 + 1.09 6.85 + 0.80 6.76 £ 1.16 7.54 + 0.88° 7.23 +0.60
RBCM 6.77 +1.03 6.92 + 0.86 6.92 + 1.11 7.61 +0.77° 7.54 +0.77
RBH 6.69 + 1.18 6.69 + 1.25 7.00 = 1.00 731+ 1.11% 7.23+0.83
RBM 6.76 + 1.36 7.00 + 1.22 6.84 + 1.14 7.38 + 0.65° 7.46 + 0.66
RBHCH 7.15 + 1.07 6.92 + 1.12 6.69 + 1.44 7.46 + 1.27° 7.46 + 1.05
RBMCM 7.38 +1.04 7.23 + 1.17 731+ 1.11 7.15 + 0.55% 7.38 + 1.04

Different superscript letters in each column indicate significantly different (p < 0.05)

" means not statistically significant (p > 0.05)
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