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Abstract: In this study, glutinous rice flour, wheat starch, sticky rice flour, sweet potato powder, puerarin powder and Artemisia argyi
powder were used as basic ingredients, and the effect of adding one of the three proteins (soybean protein isolate powder, whey protein powder
and buckwheat protein powder) on the quality of Qingtuan was studied. In the single factor experiments, the dose of each protein was the
experimental factor for examining its effect on the sensory and textural indices of glutinous Qingtuan containing puerarin and sweet potato
powders. On the basis of the single factor experiments, an orthogonal experiment of 3 factors and 4 levels was carried out to optimize the
formulation of the Qingtuan. The experimental results showed that the correlation coefficient of the adhesion value of the three protein powders
to the Qingtuan was higher, and the influencing factors in the order from the primary to the secondary were: soy protein isolate, whey protein
and buckwheat protein. The formula of Qingtuan was optimized by the Minitab software: the soybean protein isolate accounted for 6% of the
mixed powder, whey protein accounted for 5% of the mixed powder, and buckwheat protein accounted for 5% of the mixed powder. The protein
content of Qingtuan under such conditions was 17.42%, with the adhesion value being low, and color being pure. The results of this study
provide reference data for industrial production.
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Table 1 Sensory assessment form of Qingtuan
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Table 2 Sensory scores of soy protein isolate

HAnE % I LLEA Ak Eok ok #obH AR B
2 16.25+3.75 15.60+4.38 18.20+3.36 16.25+5.86 3.90+0.00 70.20+11.77
4 17.55+3.27 17.87+5.24 21.78+7.07 14.95+4.31 3.90+0.00 76.05+5.46
6 17.55+1.68 17.23+4.91 23.08+4.56 16.25+1.68 4.23+0.65 78.3245.95
8 18.20+1.50 15.93+4.30 25.03+6.22 17.55+2.49 4,55+0.75 81.25+7.69
10 17.55+1.68 15.93+4.42 22.10+6.37 15.93+3.42 3.58+0.65 75.08+1.24
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Table 3 Sensory scores of whey protein

RhEI% S Ark o P3N b H i B
2 18.20+2.12 16.57+5.65 25.35+4.57 16.58+9.86 4.23+0.65 80.93+20.04
4 17.88+1.64 16.25+5.03 23.08+6.50 14.95+8.39 3.90+1.06 76.05+15.80
6 19.18+3.25 16.25+4.31 23.73+4.55 14.63+7.61 4.23+0.65 78.00+11.18
8 19.18+3.25 15.60+4.38 22.43+5.75 13.65+8.91 3.5840.65 74.42+17.19
10 17.55+0.75 16.25+4.44 21.13+4.67 12.35+9.16 3.9+£0.00 71.18+14.53

R4 FREEAWRETS
Table 4 Sensory scores of buck wheat protein

&% S Ak EcA=gca A FhobF B i o
2 17.23+2.68 15.28+3.88 23.08+5.13 15.93+4.42 3.90+0.00 75.40+6.28
4 15.28+0.65 15.93+3.88 22.10+5.91 16.58+3.73 4.23+0.65 74.10+6.10
6 17.55+3.75 15.28+3.25 21.13+6.49 15.93+3.88 4.55+1.30 74.43+9.46
8 15.28+2.88 14.63+3.88 20.15+6.23 15.28+4.79 4.88+1.95 70.20+14.43
10 16.25+3.09 14.30+3.18 22.10+7.73 14.63+3.25 3.9+0.00 71.18+9.58

*5 ZHMERSBHARSHEEXRERK

Table 5 Correlation coefficients of the three proteins and Qingtuan’s textureparameters

LET X 3 R FE P il il ik
Kandka -0.308 0.792 -0.480 -0.499 -0.541
LFES -0.485 0.942** 0.436 -0.363 -0.211
FEREEO -0.732 0.847 0.554 -0.632* -0.520*

VE: R, wkk gl & R 0.05 A2 0.01 B E K.
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Fig.1 Effect of protein additions on the adhesion of Qingtuan
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Fig.3 Effect of protein additions on the springiness of Qingtuan
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Fig.4 Effect of protein additions on the gumminess of Qingtuan
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Table 6 Horizontal design of orthogonal experimental factors

B
IKF A K&y B L& C &%
B&a1% A% A%
1 3 2 5
2 4 3 6
3 5 4 7
4 6 5 8
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Table 7 Orthogonal experimental design and results

Be A B C FEHPE(g-S)

1 1 1 1 -1025.90+35.56
2 1 2 2 -1099.55+25.29
3 1 3 3 -1072.33+£23.03
4 1 4 4 -1023.35+£39.94
5 2 1 2 -1100.51+34.74
6 2 2 1 -1185.81+118.07
7 2 3 4 -1183.69+6.23

8 2 4 3 -1179.06+39.80
9 3 1 3 -1222.68+96.91
10 3 2 4 -1185.09+51.18
11 3 3 1 -1218.41+98.37
12 3 4 2 -1172.88+62.64
13 4 1 4 -1084.82+120.53
14 4 2 3 -1266.79+£199.00
15 4 3 2 -1343.52+173.08
16 4 4 1 -1407.66+69.55

H L3R IEAZ IR S5 SRA MiniTab By 2t
ITmeZEANTT Z o B, AT EDW T A A Fa AR R 3R
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Table 8 Orthogonal experiment results mean responsetable
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K, -1276 -1196 -1119
R 221 9% 2
HeAx 1 2 3
ik KT Ay Bs C

I 9 WA, 2N TR AR AR R RN

122

A>B>C, RIREBEE>ABEA>FREEH, KNG
Iy BT BRIV AE B VR 22 5. (R,
YT HRRRIE S, PSS RR P S H R RAE
TRERGBEEANESE, BRI 0 E R
RN : REABEARINER 6%, AEEH
TSI 4%, iz R EEIE N 5%,

F9 ERXREERFEDN

Table 9 Analysis of variance of orthogonal test results
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