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Abstract

The Instant Hor-Mok powder from red kidney bean (RB) was developed as a nutritional product with
protein and fiber supplement from RB. The objectives of this study were to study the effect of type and
ingredient quantily on the quality of instant Hor-Mok powder from RB and to optimize the ingredients of the
product. Hor-Mok formula development showed that the optimum ratio of cooked RB to other ingredients
was 30:100 with 30% red curry paste. All ingredients including cooked RB, red curry paste and other
ingredients were mixed and dried to obtain Hor-Mok powder as a main ingredient for further development.
A 3x3 factorial arrangement in a completely randomized design (CRD) with three levels of egg powder
(6.25, 12.50 and 18.75%) and three levels of hydrocolloid (0.00, 0.05 and 0.10%) was used to improve the
texture of the product. The reform Hor-Mok could be obtained by microwaving the dried mixer and water at a
ratio of 1 to 3 for 1 minute. Results from sensory evaluation using 9-point hedonic scale with response
surface method (RSM) showed that increasing in egg powder and hydrocolloid increased the hardness liking
and overall liking scores. The optimum ingredients of instant Hor-Mok composed of egg powder in the range

of 14.00 to 18.75% and hydrocolloid in the range of 0.06 to 0.10 % with the overall liking score of 7.0.
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Table 1 Physical qualities of Hor-mok using different levels of red kidney bean paste.

Red kidney bean paste: other ingredients

Physical qualities

20:100 40:100 60:100
L* 57.20+0.14 51.70+0.11" 47.23+0.10°
a* 12.61+0.12" 12.53+0.12 12.90+0.14
b* 28.90+0.14 26.72+0.11 25.11+0.21
Firmness(N) 6.52+0.62° 8.56+0.31" 9.42+0.30°

Note: e means within the same attribute with different letters are significantly different (p<0.05)
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Table 2 Hedonic scores of Hor-mok using different levels of red kidney bean paste.

Red kidney bean paste: other ingredients

Sensory attributes

20:100 40:100 60:100
Color 7.0£1.3° 6.8+1.3° 5.641.7
Aroma 7.0£1.1° 6.9:0.8° 6.3£1.3"
Texture (hardness) 6.3:1.6" 5.5¢1.6" 54415
Spicy 6.3+1.4" 6.3+1.3 6.3+1.4
Saltiness 6.5+1.4" 6.4+1.4 6.4+1.6
Overall liking 6.7¢1.4° 6.511 .2b 5.8+1.2°

Note: * means within the same attribute with different letters are significantly different (p<0.05)
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Table 3 Hedonic scores of Hor-mok using different levels of red curry paste.

Red curry paste

Sensory attributes

15% 30%
Appear 6.7+1.3" 7.30.8°
Color 6.5¢1.4" 7.40.8"
Over all aroma 6.0£1.5 7.0£1.4°
Sweetness 6.5+1.6™ 6.7+1.4
Saltiness 6.3+1.7" 6.6+1.3
Texture(hardness) 5.8+1.6" 6.9+1.3"
Overall liking 6.2+1 .4b 7.0¢1.1°

Note: = means within the same attribute with different letters are significantly different (p<0.05)
"™ means within the same row are not significantly different (p>0.05). Data in parenthesis are standard

deviation
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Figure 1 Hor-mok powder

Table 4 Physical qualities of Hor-Mok powder with different levels of egg powder and hydrocolloid

Egg powder (%)

Color Hydrocolloid (%)
6.25 12.50 18.75
L*"™ 0.00 62.30+0.10 61.90+0.10 62.60+0.43
0.05 61.90+0.01 61.20+0.50 63.00+0.12
0.10 62.80+0.01 60.90+0.60 61.000.31
a*"™ 0.00 8.00+0.19 8.20+0.12 7.8+0.11
0.05 8.30+0.04 7.80£0.14 7.8£0.04
0.10 8.10£0.03 8.00£0.02 8.240.03
b*"™ 0.00 20.70+0.23 21.00%0.31 21.000.51
0.05 20.70+0.22 21.000.40 22.60+0.12
0.10 21.300.20 21.80+0.11 22.10+0.20
Firmness (N) 0.00 6.40+0.91° 6.81£1.1" 13.3040.70"°
0.05 6.70£0.6" 12.43£0.52 14.30£0.90°
0.10 11.70£0.8" 13.9240.60 17.30£0.80°
Cohesiveness 0.00 0.36+0.09" 0.59+0.02 0.61£0.02"
0.05 0.40+0.06° 0.60+0.08" 0.69+0.06°
0.10 0.46+0.04° 0.63+0.16" 0.71+0.03°

Note: “ means within the same attribute with different letters are significantly different (p<0.05)
"™ means within the same row are not significantly different (p>0.05). Data in parenthesis are

standard deviation
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Table 5 Mean consumer hedonic scores for sensory attributes of Hor-Mok powder with different

levels of egg powder and hydrocolloid

Egg powder (%)
Attributes Hydrocolloid (%)

6.25 12.50 18.75
Aroma 0.00 6.9+1.0° 6.6+0.8" 6.3+0.9°
0.05 6.8:0.9" 6.3:0.9" 6.6¢1.1"
0.10 6.0£1.1° 6.6£0.9" 6.7¢1.0"
Flavors 0.00 6.4+1.5 5641.3°"° 5.3+1.0"
0.05 6.141.7" 5.3+0.9" 5.3+0.9”
0.10 50416 " 52+1.2% 51£1.0°
Salt 0.00 6.0+1.2°" 55+1.2% 5.6+1.3%
0.05 50+15" 5.3+1.0° 57+1.2%
0.10 6.141.1° 59+1.3% 55+1.2%
Texture 0.00 4.3+0.6° 5.5+1.0° 6.8+0.6"
0.05 5.0+0.8" 6.4+0.5" 7.140.6"
0.10 6.3+0.8° 7.040.8% 7.4+0.7°
Overall liking 0.00 4.0+0.8° 5.4+1.0° 6.5+0.6"
0.05 4.90.9' 6.140.6" 7.0£0.8"
0.10 6.3+0.8° 6.8+1.0° 7.640.6°

Note: “° means within the same attribute with different letters are significantly different (p<0.05)

Table 6 The predictive regression models for sensory attributes of Hor-Mok powder with different

levels of egg powder and hydrocolloid

Sensory attributes Predictive models R
Y =2.435+0.186"x,+26.667*X,-
Texture(hardness) 5 5 0.714
0.931*x4 0.057*x,*x,+15.556™x,
Y,=2.583+0.228*x; +26.000*x2-0.0009*x12-1 .040*
Overall liking 0.648

X *%,+33.333% X,

Note: B, = coefficient of variable x; in each equation of regression, x; = egg white (%), Xx,=xanthan gum (%),

2 . . .
R = correlation of determination
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Figure 2 Contour plots of hedonic score of instant Hor Mok from red kidney bean as the function of Egg

powder (%) and Hydrocolloid (%); (a) Texture (hardness), (b) Overall liking and (c) optimum area of

ingredients.
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Table 7 Sensory attributes of Hor Mok instant food from red kidney bean with different levels

of ingredients for model verification

Formular 1 Formular 2 Formular 3 Formular 4

Attributes RMSE*
Predicted Observed Predicted Observed Predicted Observed Predicted Observed

Texture 71 6.9 7.3 7.2 71 6.9 7.4 7.0 0.37
Overall
71 7.0 7.2 7.0 6.9 6.8 7.5 7.0 0.10
liking

Note: * RMSE = Root mean squared error between observed and predicted values

4. d@31

msw“’wmgmﬁammmnn%mema wudnﬂ%mmﬁumwﬁ”wqﬂ@iamuwauﬁmm
PRANEN A0 30:100 WAzUSINANSNUNIAAGaEIUNENA Ao Ja8az 30 NTWTNNNTHAR
m'ﬁ'avsunimmiﬁﬂLLﬁooﬁ”’amﬂ’%"aw‘hLLﬁaLLuugﬂﬂgoﬁLLazw”wuuﬂuﬁa%mmﬁn%agﬂ
andanaInarsnuInaavdsunalinsuszUsuiamlalasanasssdvinldnisinnzaaae g
nAaA AN nLas TralwazuunauTauluen arnuudiuazanuTausIuANdn 910
msﬁﬂmwmﬁmuwamamamnmﬁﬂﬁagﬂmﬂﬁ'ﬁmemaﬁmmmuﬂs:ﬂauﬁqﬂé"@mmuvlfﬂ
HI3BEAT 14.00-18.75 wazUSunmwlalasnaasssasasas 0.06-0.10 fazuuuanusavagluszay
thunand

LaN§15971989

NINAWY NIENTWIITIIGY. 2543, YIzMANTENTHRITIIAFY. atiufl 210

sy, 2556. HAUA9 ANNALAAANNEIN. Raga13Ta3a. e 338,

aaiuy] Auia. 2549. 19aT (Mewundaten). dasasnueri. L8l 326.

aunyol 298w, 2550, Wanan. dmnAuLaTu. NTLNNY.

Amarowicz, R. and Pegg, R B. 2008. Legumes as a source of natural antioxidants. European
Journal of Lipid Science and Technology. 110(10): 865-878

AOAC, 2000. Official method of analysis 934.01 (17th Edition) Volume I. Association of Official
Analytical Chemists, Inc., Maryland, USA.

© 2015 Agro-Industry, Chiang Mai University



Food and Applied Bioscience Journal, 2015, 3 (2): 160-172

Kato, A., Ibrahim, H. R., Watanabe, H., Honma, K. and Kobayashi, K . 1990. Structural and
gelling properties of dry-heating egg white proteins. Journal of Agricultural Food Chem.
38: 32-37.

Imeson, A. 1997. Thickening and Gelling Agents for Food. 2nd edition. Blackie Academic &
Professional, London. 577.

Stencl, J. 1999. Water activity of skimmed milk powder in the temperature range of 20—-45°C.
Acta Veterinaria Brno 68. pp. 209-216.

Tovas, J., M. Bjoerck, I.M and Georg Asp, N. 1990. Analytical and nutritional implications of
limited enzymic availability of starch in cooked red kidney beans. Agricultural and food
chemisty. 38(2): 488—493.

Yang, S.C. and Baldwin, R.E. 1995. Functional properties of eggs in foods. In: Egg science
and technology. Fourth edition. Stadelman, W.J. and Cotterill O.J. (eds.) Binghamton:
Food Products Press; Haworth Press, p. 405.

© 2015 Agro-Industry, Chiang Mai University

172




