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PE BB R A K SF B A 69 38 K RT3 5% , ARAEARER R A TE AR, MBS EM 94.85mg/100 g T4 %) 52.44 mg/lOO g, &
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Effects of Germination on the Content of Amino Acids and
Anti-nutritional Factors of Sorghum Grain
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Abstract: To improve the nutritional quality of sorghum and broaden its application in food industry, white sorghum grain
was used as raw material for germination, and the changes of amino acid composition, y-aminobutyric acid (GABA)
content, glutamic acid decarboxylase (GAD) activity, phytase activity, phytic acid and tannin content during sorghum
germination were explored. The results showed that with the prolonging of germination time, the total amount of amino
acids of sorghum increased significantly, reaching the maximum value of 5.694 g/100 g at 60 h , which increased 28.50%;
the content of lysine reached the maximum value of 0.157 g/100 g at 72 h after germination, increased by 21.71%; GAD
activity was inhanced, and GABA content was increased, reaching the maximum value of 19.026 mg/100 g at 60 h, which
increased nearly 5 times; The phytase activity also increased with the prolonging of germination time, which promoted the
degradation of phytic acid, and the phytic acid content decreased from 94.85 mg/100 g to 52.44 mg/100 g, decreased by
44.71%; the tannin content decrease from 1.07% to 0.14%, decreased by 86.92%. In summary, germination can
significantly increase the nutritional composition of sorghum and reduce the content of anti-nutritional factors to enhance

the nutritional value of sorghum.
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Fig.1 Changes in starch content of sorghum
during germination
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Table 1 Changes in amino acid content of germinated sorghum
- R ZFmfTE] (h)
FHERR o it (g/100 @)
KK 0 12 24 36 48 60 72

RITA AR Asp 0.408+0.009°  0.361£0.011*  0.4030.005° 0.377+0.002° 0.445£0.002°  0.439+£0.004°  0.422+0.003*  0.550+0.003"
FIE R Thr 0.051£0.003°  0.045£0.004°  0.038+0.001° 0.05120.001° 0.049+0.004°  0.068+0.004°  0.056£0.002¢  0.046+0.005"
225 R Ser 0.015£0.001¢"  0.010+0.001°  0.007+0.000" 0.014+0.001° 0.011£0.002¢  0.016+0.002" 0.015£0.001¢"  0.009+0.001°

A HMGlu 1.034+0.002°  1.135+0.007"  1.141+0.003" 1.169+0.004° 1.211£0.002¢  1.238+0.008°  1.423+0.006%  1.311+0.007"
Jifi % #2Pro 0.396:+0.003°  0.370+0.004°  0.418+0.004° 0.415+0.004° 0.416£0.002°  0.474+0.003°  0.507+£0.002"  0.458+0.007*
HAmGly 0.173+£0.004*  0.185+0.005"  0.190+0.002¢ 0.181+0.001° 0.190+£0.005°  0.199£0.004°  0.190+0.002°  0.210+0.001°
MM Ala 0.444+0.002°  0.485+0.005"  0.493+0.002° 0.503+0.001¢ 0.517£0.001°  0.568+0.003"  0.602+0.001%  0.569+0.003"
Pt 2R Cys 0.004+0.000°  0.005+0.000°  0.007:0.000° 0.006+0.000° 0.006+0.000°  0.008+0.000°  0.007+0.000°  0.008+0.000°
#4542 Val 0.300+£0.001*  0.311£0.001°  0.325+0.003¢ 0.320:£0.004° 0.338+0.002°  0.360+0.003"  0.366+0.001%  0.378+0.003"
R Met 0.043+0.001*  0.054+0.005°  0.052+0.001° 0.052+0.001° 0.069+0.002°  0.071+0.000"  0.059+0.001¢  0.057+0.001°
St ERe 0.184+0.001*  0.184+0.005*  0.187+0.002° 0.195+0.002¢ 0.204+0.001¢  0.238+0.002¢  0.226+0.005"  0.222+0.001°
5E4 R Leu 0.626+0.004*  0.688+0.003"  0.695+0.004° 0.715+0.005¢ 0.743+0.002°  0.820+0.002¢  0.879+0.001"  0.808+0.003"
Mi% Z MR Tyr 0.087+0.003*  0.160£0.001¢  0.147+0.002° 0.133+0.001° 0.177+0.001°  0.166+0.003°  0.134+0.001°  0.176+0.001°
KN R Phe 0.268+0.003*  0.277+0.002°  0.288+0.003¢ 0.287+0.001° 0.303+0.003¢  0.356+0.002¢  0.342+0.002"  0.332+0.003¢
5 Lys 0.129+0.002*  0.135+0.002°  0.143+0.001° 0.132+0.001° 0.136+0.000°  0.138+0.001¢  0.132+0.001°  0.157+0.001°

21 %2 His 0.117+0.001*  0.121£0.003"  0.125+0.001¢ 0.122+0.000° 0.128 £0.002¢  0.146£0.001¢  0.136+0.002°  0.142+0.003"
AR Arg 0.151£0.002*  0.207+0.001"  0.181+0.001¢ 0.177+0.001° 0.185+0.002¢  0.202+0.001¢  0.198+0.003"  0.192+0.003¢
DREBREE  1.601£0.007° 1.696£0.003°  1.728+0.006° 1.752+0.008¢ 1.843+0.004°  2.052+0.003¢  2.056£0.0028  2.000+0.008"
AEER 4.431+0.036"  4.734£0.011°  4.840+0.023¢ 4.848+0.026° 5.128+0.015°  5.507+0.008"  5.694+0.010"  5.624+0.031¢

DT IR S FERR 0.3613+0.0002° 0.3582+0.0004° 0.357120.0002° 0.3614+0.0005°0005 0.3593£0.0001°¢ 0.372420.0004" 0.36120.0001° 0.3555+0.0003"

T AR FRFOR AT B 1] 22 57 3 (P<0.05)
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Fig.2 Changes in GABA content and GAD
activity of sorghum during germination
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