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Changes in Protein and Amino Acids in Polished Rice with Intact Germ during Germination
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Abstract: Changes in protein and amino acids in polished rice with intact germ during germination were investigated.
The results showed that the starch content of polished rice with intact germ left intact decreased, while the protein content
increased slightly during germination. SDS-PAGE and SEC-HPLC analysis demonstrated that the subunit compositions of
polished rice were not affected significantly by germination, but the subunit contents were changed. The fractions of high
molecular weight decreased, and correspondingly, the contents of subunits with low molecular weight increased. The results
of amino acid analysis showed that the contents of total amino acids and essential amino acids increased during germination,

and the essential amino acid pattern became more reasonable, suggesting that germination can improve the eating quality and
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nutritional value of polished rice with intact germ.
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Table1l Proximate composition of different rice samples
%
TH Ko EqE) VER & JERE
F A TRAEK 8.28 7.64 91.32 0.50
KH12h 9.61 8.50 89.16 0.98
K24 h 9.78 8.78 86.72 3.07
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Table2 Optical density of each protein band of rice gluten in polished
rice with intact germ and germinated rice

7§ /KD ¥ AR IEK KZE12 h K24 h
64.4 218.15 163.16 157.55
47.7 186.98 179.37 175.49
345 315.15 342,51 347.58
17.3 279.72 314.96 320.27
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Fig.1  SEC-HPLC of rice gluten in polished rice with intact germ and

germinated rice
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Table3 Amino acid contents of rice gluten in polished rice with intact
germ and germinated rice

g/100 g

B i R ARIEK KI12h K24 h
FAEBR (Asp) 9.13 8.72 9.32
HEME (Glw) 17.20 15.04 16.13
M (His) 433 3.98 427
5 (Ser) 2.95 2.92 2.89
HE®R (Gly) 421 3.89 4.08
Jia R (Thr) 333 3.05 3.24
KRR (Arg) 8.07 7.70 8.10
HEAE (Ala) 5.07 4.72 4.98
A (Tyr) 4.54 4.29 4.47
BRI (Met) 1.99 1.62 1.36
BRI (Val) 6.52 6.10 6.65
KPFEE (Phe) 5.93 547 5.81
T A (le) 4.55 438 4.52
SR (Lew) 7.60 7.00 7.52
R (Lys) 3.31 3.34 3.37
)-2IE T (GABA) 0.007 8 0.0102 0.0173

BRI AT, RS DR IEK R 2 K Leus Ile.
Met. Thr. LysHiSerts EE K FA TGN, HTAEH
TR IR AL B — PR =R R, DR i o 2 i 7 rT R e
AR E AR E; N, BEREEke, A7
FRKMIREE . Glu@ ks A RIK B R 2K 32 2
R, ERGFEBhRERMARBEGE, UARRN
RPN LR B GABA, HEEIERH G KIET =, H
TR H A AR GABAG F T-Oo i ML (22, (kA
PR BRI (K, AT e ThARE!™ ™, RIS 1 17
JEKIER R E RN EE B m: M, KA mEx
WIE A KRS EARAER - EENRER. K
FRIEK R SRR B RS B2 NIRRT, nRe R 2
BHERIARRE R F IR 5 EEM, BT HEAMRN
IKFEAEF -
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Table4 Essential amino acid pattern of rice gluten in polished rice
with intact germ and germinated rice

g/100 g

P AR RZFI2h K#24h  FAO/WHOR
Lys 331 3.34 3.37 5.5
Tle 455 438 452 4.0
Leu 7.60 7.00 7.52 7.0
Phe+Tyr 10.47 9.76 10.28 6.0
Thr 3.33 3.05 3.24 4.0
Val 6.52 6.10 6.65 5.0

7 : FAO/WHO. BEA ERR £ B 2041 (The Food and Agriculture Organization
of the United Nations) / 5 T/E2H41 (World Health Organization) .
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FAO/WHORL A LL#E, Leu. Phe+TyrflVald & T4
XM, LysHIThrE E2HE(K, led =T TFAO/WHO
B KRG, Lys@& BIEHUIEM, Leu. Phe+Tyr{E &%
iX, Ned L TFAO/WHORE, MM 5t BIAE F AR IR K
ERIEGVFAELR (essential amino acid, EAA) AL
B R SRR A .
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Table 5 Amino acid scores and essential amino acid indexes of rice
gluten in polished rice with intact germ and germinated rice
%

N AAS
T EAAI
Lys Ile Leu Phe+Tyr Thr Val

HBARKEEK 60 114 109 175 83 130 61
K12 h 61 110 100 163 76 122 68
K24 h 61 113 109 171 83 133 73
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