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Storage Protein and Amino Acid Composition Analysis and Nutrition Evaluation of Relay-Cropped Soybean

JIANG Tao, YANG Wen-yu™®, LIU Wei-guo, WANG Feng
(Key Laboratory of Crop Ecophysiology and Farming System in Southwest China, Ministry of Agriculture, College of Agronomy,
Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Objective: To analyze the storage protein and amino acid composition and evaluate the nutritional value of three
different relay-cropped soybean cultivars: Guixia No.3, Gongxuan No.1 and Zhongjiang Shiyuechuang. Methods: Soybean protein
was determined using a near infrared grain analyzer, and amino acid composition was determined using an automatic amino acid
analyzer. Results: The average content of relay-cropped soybean protein was 48.71%, and the relative contents of storage protein 7S
and 11S were 24.94% and 67.57%, respectively. As far as the high-protein cultivar Zhongjiang Shiyuehuang was concerned, relay-
cropped soybean had a storage protein 11S/7S ratio as high as 3.08, which was significantly increased by 0.19 (P = 0.001) compared
with that of (2.89) of solo-cropped soybean. The average amino acid content in relay-cropped soybean was 37.3%, and the average
ratio of essential to total amino acids was not less than 38%, close to or larger than that obtained from the FAO/WHO standard or
the whole egg reference pattern. According to the FAO/WHO reference pattern, the amino acid score (AAS), chemical score (CS),
essential amino acid index (EAAI), score of RCAA (SRCAA) of relay-cropped soybean were 64.34, 76.82, 82.10, 83.06 and 78.06,
respectively, with variations of 2.38 (P = 0.002), 3.01 (P = 0.012), 0.03 (P = 0.209), 0.45 (P = 0.202) and —0.19 (P = 0.754) when
compared with solo-cropping soybean. Conclusion: Relay-cropped soybean has the same or even higher nutritional value as solo-
cropped soybean and more reasonable 11S/7S ratio which is good for the quality of soybean protein products. As a consequence, it
is necessary to select highly nutritional soybean cultivars for relay-cropping with corn.
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Table1l Quality characteristics of different soybean cultivars
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Table4 Comparison of essential amino acid composition of relay-

cropped and solo-cropped soybean from different cultivars with the FAO/
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and the whole egg reference pattern
i FAO / WHOR, AEHE
AAS CS EAAI SCRAA EAARR AAS CS EAAI SCRAAEAARR
TAE 70.22° 71,93 95.42™ 83.89™ 87.02 53.19"73.64” 70.57" 83.27% 71.55%
B0 71717 7157 9725 81,58 85.23"° 5432 73.28" 71,92 80.72"° 72.54*

T 62.18% 70.54% 84.25 79.47° 80.41*" 38.18% 58.54 62317 76.72" 64.16™
B 6420 7777 80.01° 82.52" 79.18% 42,44 69.47° 59.17 79,75 60,39

T1E 5349 78.95™ 66,55 84.48™ 673 40.53% 80.83* 49.22° 82.76" 49.88"
A0 57.12% 81.12" 69.04 85.08" 69.76"  40.08™ 76.93" 51.06° 81.80** 51.85"

FYE 6196 73.81 8207 8261 7825
i B 6434 7682 82.10 83.06 78.06

4397 71.00 60.70 80.92 61.86
45.61 73.23 60.72 80.76  61.59

3 9 #

MR- K EEERATHE K. BAREER
3N SRR K A DLC= IR 2y D2(H ]
A KD3(F AR (U RAE45% L, [, s F
50.77%. WFST 2 WG L 8 b (X f K 5 Pk s 25 11 A
e ag ™, dbr. B R SRS KT
TR o % 9050 A 1 o S 0 A ) e 1 R A 4
BAWFFORIN, TR S BT A L FURRE, e
R LR A A R T R RRF (R B ks TR kK
SEEERIEERE RS R, R ok
5 2R LA R TR AE

WF 5T W 1L SERER 13 14 30 5 21 Jl T w085 1) Jie ek v v
e EENPOEER, ARG TR R, 11SERE
A5 Bl. B2, B3I 5E TE Riid 5 F5g W 1 w5 D) A



XETE I

E6miltl =

2012, Vol.33, No.21 279

5, A3 BANEIRE I 558 1 A 5 3 D 6 R P
T TISERER 1 3 i 24 56 R & B /2 TSER R M1 (15~ 6%,
DR 388 T 1 1 SERER 1 1 2 PR 7 SER A 1 19 2 = m DA
KEHEAME IR, AT ZF 1 s v DL Ko
AR TR TES 2, AW oY R W R 7 B K E 7SERER
EARRT S ARG TISERER AR & &, 11S/7S Ak 3]
2.74, ULWIRE T EVERE 5E A o K E BN CER AP 5
RAER. BN, D3R 111S/7S EuAl L4
170.19(P=0.001); DI1FID27 5k & 1 11S/7SHIXS T 15 4E 4
51 R B#0.03(P=0.901)H10.09(P=0.214), 1t B AN ] 3 P 74 K
N EAE A E AR T ANE] . B4R K ED3IE S A
118/7S71%3.08, W AiE & B RSBk & ARG5S
FOR S SR R BB Lok AR

AE TR E RS M AR L F A, T8
s EIER S ISR TR T R I40% A 47 T
FERA R BEIERM38%U L. HFAO/WHOZ % 4
KR, BEXGHITA LR AEREROEAR) & E&T
B I FAO/WHOZ i Rl s SR 5 i, S8 iE
ERE S EHEE . (HEIREERT & ARSI
I, RSO A o AT B SR U AT VR
FAO/WHO 7 M1 Rl A SR o 0 AR )8 72 77 K
AASHIKTEO 8 1 B BRI PR 2 35 & 6k 2 s EAATR
WA 1 TS AR IR AL ) AT AR R, EAATEBKR, 20
P 2 B T i s SRCAA N W 75 5 22 1R Ml 25 2 3
TR B2 1) B U, SRCAAR /N, 8 1 IUE = (i th i
iK™, EAARRAEHE R UL HE e Wk (1 b b T AR
Bl T R, EAARRBRIZENTL, i WIR R
HR A R T SR O i S A 3. EFAO/WHO
ZERAY, BERGSHAWE S ITIRIFAAS. CS.
EAAI. SCRAA. EAARRY} 7| H464.34, 76.82. 82.10,
83.06. 78.06, AR THmMEFMEAKN: BIFREU Y
HER G L S22 VF 4 AAS. CS. EAAL. SCRAA.
EAARRZ A8 4k : 2.38(P=0.002). 3.01(P=0.012).
0.03(P=0.209). 0.45(P=0.202). —0.19(P=0.754), ¥ili%E
YER EAMABAT AR R TR, i AT P s K
SR ARIE IR R . D1 STAL PR TP A 35 (AAS.
EAATHIEAARR) 3% = T'D2FID3, H11S/7SEim, 26y
FRDUVEFRMAEN A T3 A 2 . B, EHHE
0 25 8 AN LR v () K L S B B AT (AR, i
YO Er 224 MUY 8 B 50 R 07 T AT W AR 0 R R

g
H 5% o

SR

(1] @A KSR TR E A [I]. ARdufol K224 4), 1997,
28(2): 97-103.

(2]

(31

[4]

1]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

(22]

(23]

[24]

[25]

FroRfe. KGR AR A W R EE R[], b E £ i AR, 2008,

8(1): 137.
B KEHEA: RN AN B E IR, 2007-11-
303).

FUKUSHIMA D. Recent progress of soybean protein foods: chemistry,
technology, and nutrition[J]. Food Reviews International, 1991a, 7(3):
323-351.

FUKUSHIMA D. Structures of plant storage proteins and their
functions[J]. Food Reviews International, 1991b, 7(3): 353-379.
S, FRe. RETSHISERER (1 M4 R D REE R[], b DR
247, 1998, 13(6): 39-42.

Tyl GG, SEITAL, 45, SRR R 28GRI B R
SEFRAL IS E SR ST, TEIR AR, 2011, 27(3): 652-657.
WASCER, JERTC, AL T2, 46, RIEEM R, #%RE k[T K
A4, 2008, 27(1): 1-7.

FERTL, MSCEE, ALJT %, 5. RREAERE, P NRE =k
JE[T]. 1EMI243E, 2007 (6): 5-8.

AR, WL, BRI, AR R WAL CRIEPAER GRS R
BCAIEGAIINHIL 3 0], K REE, 1986, 5(1): 64-72.

A AR, AR, RS TORLAR B AR IR AL R O3 IR A R AT ).
KR, 1987, 6(3): 213-219.

KU, TR, B R, A K 7SERER W AR & 5 5 s
ARTE] ARG A BT [J]. 0 [ EA) 27412, 2008, 30(3): 284-289.
REM, TR, BRULEE. KGRI E SR ). E TR
241, 1986, 8(2): 153-158.

AT IREHE. AN [T TR KON A2 1 X S 25 A B ™ it JB5 i ()
FE[D]. Mz U1k K2, 2007.

XN, AHIDee, B SCEE, 55, TORMRBUR EE KGR RBUR . Fis
KPR T B L[], R iR 244, 2011, 33(6): 574-581.
FRLAE, BRI, NS, 45, AN [FISDS-PAGE S &5 i FE 46 AF K S0
AR 1 (1 23 R I]. v R E 2441, 2004, 26(2): 75-80.
ERIZNE, BN, B, A5 VR AR D EURE 0 7 AR R R TR
VPA[IY. H AR 2R, 2011, 27(29): 554-558.

FAO/WHO. Energy and protein requirements: report of a Joint FAO/
WHO Ad Hoc Expert Committee[R]// FAO Nutrition Meeting Report
Series No. 52, Rome and WHO Technical Report Series No. 522,
Geneva, 1973.

TKRKT, T, PRYL, A& AAHX LA KGR R R, i
0 AR 22 5[] o B R E AR 273, 2003(3): 18-24.

ZEN L, ARG, X =4, A& F EIK G Glycine max i FP SR TR YR
T TR DL T[], R B 273, 2004, 5(2): 185-192.
EAT, WSCER, R, B/ S EAEYIRON R G AR S e R
WAL AEPE4, 2007, 33(9): 1502-1507.

YAMAUCHI F, YAMAGISHI T, IWABUCHI S. Molecular
understanding of heat-induced phenomena of soybean protein[J]. Food
Reviews International, 1991, 7(3): 283-332.

HOODA S, JOOD S. Nutritional evaluation of wheat-fenugreek blends
for product making[J]. Plant Foods for Human Nutrition, 2004, 59(4):
149-154.

WONG K H, CHEUNG P C K, ANG P O. Nutritional evaluation
of protein concentrates isolated from two red seaweeds: Hypnea
charoides and Hypnea japonica in growing rats[J]. Hydrobiologia,
2004, 512: 271-278.

RS TS TRVENRT T AR TR
i b, 1991(5): 38-40.

FERRAHXS L]



