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Study on the nutrients change rules during germination of
quinoa and quinoa malted milk pulping process
HU Jie, CHEN Shu-jun”’ ,PANG Zhen-peng, LIU Xiao-juan, XU Xiao—-xia, YI Xin,SHI Yue,LI Le
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Abstract . For further development and utilization of quinoa malt products, quinoa was taken as raw material to
germinate in certain conditions, change rules of protein, crude fat, starch, reducing sugar content, « — amylase
activity ,B—amylase activity,vitamin B, , B, , polyphenol, flavonoids and y —aminobutyric acid ( GABA) content were
measured after quinoa germination, respectively. The optimal germination time was determined. Using
comprehensive level value of raw materials utilization rate and polyphenol extraction rate as the evaluation index,
orthogonal experiment design was adopted on the basis of single factor to explore quinoa malted milk optimum
pulping process.Results showed that the best germination time was 3 d, and the optimum pulping process was
temperature of 60 °C, pulping time of 3 min, pulping liquid - solid ratio of 6: 1 mL/g and pH6.5. Under these
conditions, the raw materials utilization rate reached 70.91% , polyphenol extraction rate was 79.79% , the
comprehensive level value was 77.13%.
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Table 2 Major nutrients of quinoa seed

HH (2100 g) HIARNT (2100 g) @RI (2100 g) AJ5HE(g/100 g) 7KSr(e/100 g)  ZMH(mg/g) HERA (mg/g)
17.09 +0.05 6.54 £0.04 63.01 £0.17 7.44 +0.08 9.30 £0.15 3.31+0.04 0.99 +0.01
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Fig.1  Protein contents during germination of quinoa
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Fig.2 Crude fat contents during germination of quinoa
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Fig.3 Starch and reducing sugar contents
during germination of quinoa
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Fig.5 Vitamin B,and vitamin B, contents
during germination of quinoa
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Fig.7  Flavonoids contents during germination of quinoa
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Table 3 Orthogonal experimental results

S LES FRAIR  ZMIRRE  GAKT

ABPRIE BRI CEPRMONIC DR pH (%) (%) (%)

1 1 1 1 1 66.57 58.91 61.21

2 1 2 2 2 70.88 79.76 77.09

3 1 3 3 3 58.54 67.41 64.75

4 2 1 2 3 63.39 63.16 63.23

5 2 2 3 1 58.09 58.91 58.66

6 2 3 1 2 67.29 60.53 62.56

7 3 1 3 2 67.48 68.02 67.86

8 3 2 1 3 78.65 57.29 63.70

9 3 3 2 1 67.67 46.96 53.18

K, 203.05 192.30 187.47 173.05

K, 184.45 199.45 193.50 207.51

K, 184.74 180.49 191.27 191.68

k, 67.68 64.10 62.49 57.68

k, 61.48 66.48 64.50 69.17

ky 61.58 60.16 63.76 63.89

R 6.20 6.32 2.01 11.49
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