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Development and Quality Analysis of the Psyllium Husk Powder Whole Wheat Crispy Biscuit
LI Meng—qin, ZHAO Long—ke, CHENG Bing, WANG Zheng, ZHAO Jie, LIN Shun-shun”

(College of Food Science and Technology , Henan Agricultural University, Zhengzhou 450002, Henan, China)
Abstract: This study investigated the effects of the addition amounts of psyllium husk powder (PHP), whole
meal powder, xylitol, and corn oil on the quality of biscuits, optimized the recipe through sensory evaluation,
and explored the key factors affecting the quality of biscuits through texture analysis, low—field nuclear magnetic
resonance (LF-NMR ) analysis, partial least squares regression (PLSR) analysis, etc. The results showed
that the optimal recipe for PHP whole wheat biscuits consisted of 4.0% PHP, 30% whole wheat powder, 22.5%
xylitol and 22.5% corn oil. The addition amount of whole wheat powder, free water content, crispness, and
chewiness of biscuits were positively correlated with the sensory score of biscuits (P<0.05), and the addition of
PHP was conducive to sensory improvement.
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Table 1 Single factor experimental design scheme

EHFEMIINE/% FAMBINE% AR N =%  PHPENIE/ %

10 10.0 10.0 1.0
20 15.0 15.0 2.0
30 20.0 20.0 3.0
40 25.0 25.0 4.0
50 30.0 30.0 5.0
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Table 2 Factors and levels of orthogonal experiment
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Table 3 Sensory scoring standards
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Fig.1 Effect of whole wheat powder ,PHP, xylitol,corn oil on sensory quality of psyllium husk powder whole wheat crisp biscuit
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Table 4 Orthogonal test results of psyllium husk powder whole

wheat crisp biscuit

AR B Ak CORBEEE D PHP IR R

WIS e e IR e 99
1 25 17.5 225 3.5 742
2 25 20.0 25.0 40 77.5
3 25 25 275 45 76.7
4 30 17.5 25.0 45 84.8
5 30 20.0 275 3.5 78.3
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Fig.2 Results of measurement of texture characteristics
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Fig.3 Change of transverse relaxation time 7 in orthogonal test

group of crisp biscuit with different formulations
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Table 5 Texture analysis of crisp biscuitt with orthogonal experimental formula

iR Ty /ms Ty /ms Ay Axn Ayn
1 0.56+0.02° 8.37+0.52* 86.18+1.92° 279.60+57.66" 53.55+8.29* 875.80+2.67"
2 0.86+0.02" 5.32+0.20° 84.87+2.83° 177.18+16.87 59.68+2.59* 740.47+31.04*
3 1.04+0.10° 6.30+0.30" 77.26+1.53" 184.84+13.21> 37.15+3.40" 866.46+16.36"
4 0.86+0.01" 4.49+0.33¢ 87.16+1.46° 258.40+25.30* 43.73+3.17" 969.77+21.31*
5 0.45+0.04" 4.160.16° 82.92+6.31* 239.76+27.56" 22.14+2.72¢ 959.00+20.05*
6 0.65+0.02" 6.39+0.30" 86.10+1.52* 241.61+38.52% 15.95+2.21¢ 951.20+4.10"
7 0.75+0.01° 1.26+0.15° 88.06+0.96" 160.95+29.08* 14.56+2.34¢ 815.08+7.43¢
8 0.34+0.02¢ 8.19+0.19° 86.35+1.39° 266.09+24.57° 32.48+1.88° 786.82+4.42¢
9 0.56+0.03¢ 6.33+0.41" 84.54+2.26° 220.16+2.89" 57.54+3.84* 752.39+27.31¢
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H 2 5 AT R4 6 A5 T shK S A 4%
G A KSR 4 3 A K E
(T5=77.26 ms ) ‘B F LT HE 5041 (P<0.05).

1.0

R T AT BT AR 6 4 (R K 4 AR RS
FS AT T R0, 25 H LA 4,
H 4 B1H1 U PCL ST ), 9 DRl 43h 3 25,

PC2(29%)
=)

PC1(36%)

1~9 2 9 MRBGAL; Ty T Al Ty T3 5027R K I35 BRSO I 18] 5 A 51 A o S Ay 350375 K 531155 1] SHUFR T 1] Ak AU TRI AR
AR DR KI> Btk

B4 ARBEFHFHRARRTKS BHEMRENERS N

Fig.4 Principal component analysis of moisture degree of freedom and content in different states of biscuits with different formulations
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Fig.5 Correlation between the content of biscuit ingredients, texture propertiesand characteristic variables of water phase on biscuit sensory
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