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Forage amino acid composition and nutrition of Brassica napus L. cv Huayouza 62 in different growth stages
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WEI Jing —tao'*, FU Ting — dong’ , ZHOU Guang — sheng’, LI Xiao — feng'
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Huazhong Agricultural University, Wuhan 430070, China)

Abstract:To evaluate the protein nutrient of forage rapeseed, Brassica napus cv Huayouza 62 was studied
based on FAO/WHO criteria model about essential amino acid ( EAA). The essential amino acids for nutritional
values were measured on Huayouza 62 protein at different growth periods. Results showed that rapeseed protein be-
gan to decrease gradually with the growth periods, but amino acids were rich in different stages. The content of es-
sential amino acid in the flowering stage were Met + Cys (3.36% ), Phe + Tyr (10.11% ) and Ile (5.64% ),
Leu (9.45% ), Val (6.73% ) in initial podding, which were higher than those of other growth periods of the total
amino acids. In flowering and initial podding stages, ratio of total essential amino acids to total amino acids
(TEAA/TAA) were 44.88% and 44.36% respectively. The ratio of total essential amino acids to total non essen-
tial amino acids were 0. 81 and 0. 80 respectively, which were higher than those of other periods. By the amino acid

ratio coefficient method, the essential amino acid index in initial podding and podding stages were much higher than
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that of other periods. The score of ratio coefficient (SRC) of amino acid was up to 82 at the initial podding stage.

According to the feed criteria for cattle, sheep and goat, all the essential amino acids index of Huayouza 62 was

greater than 0.95. When combined with biological yield and forage palatability, it could be concluded that Huayou-

za 62 plants at flowering and initial podding stages could be developed as new feed for ruminant animals.

Key words :rapeseed ; composition of amino acid ; ratio of amino acid; essential amino acid index ; forage pro-
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Table 1 Sampling time and growth stage of rape

KAt H I Sampling date A2 K3 Growth period

2016.1.27 A Over — wintering seedling
2016.2.23 2 Budding
2016.3.13 YL Initial flowering
2016.3.29 BEAEI) Flowering
2016.4.08 2534973 Initial podding
2016.4.26 ZEY2)5 W] Podding

1.2 (#E5&E&

EIR TR AR b B8 2 R H - K OF  FOSS
KjeltecTM2300 2 H ZHLECE AL . H 37 L — 8900 4
LR I3 BT o
1.3 MikiEmk A E

HFLEE 1 (CP) 1IN 5E < MLEE A 2 % ] GB/
T6432 — 1994 #:47,

AR B . 288 GB/T5009. 124 — 2003 i3
7o

FAHEIR PUARL - B AN [A] A= A 01 SR 2 21 70 1 2
FERRAH N5 1973 4F FAO/WHO 2 H i AR 275 24
SRR AT EERS , 713 A 5L R U AH (ratio of amino
acid, RAA) E LR [ %X (ratio coefficient of ami-
no acid, RC) Z4 308 FL{E 22 %093 (score of ratio coef-
ficient of amino acid,SRC) "',

IR I RAA = 15 AR 1 0T S b o 2
it (mg/g 8 HT) /FAO/WHO FE2 P oAH R a0 75
MR & (mg/g HH) 5
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SRR L E 2505 SRC =100 - CV x 100,
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Table 2 Composition and content of amino acid in rapeseed at different growth stages
h o R A ek AL eI LI
Index ver - wintering Budding [muél Flowering lnm? ! Podding
seedling flowering podding
WA CP/% 32.68 31.79 18.89 11.35 7.65 7.43
BAEILIR TAA/ % 18.39 19.16 10.55 7.42 5.50 4.70
KITE&HZIR Asp/ % 1.82 1.87 0.96 0.65 0.51 0.41
JEEE Thr = /% 0.85 0.88 0.48 0.33 0.25 0.22
22 R Ser/ % 0.73 0.73 0.38 0.28 0.23 0.20
ABRER Glu/ % 2.87 3.1 2.11 1.44 0.93 0.93
/2 Pro/ % 1.19 1.32 0.48 0.34 0.29 0.26
HZm Gly/% 0.95 0.99 0.54 0.39 0.29 0.25
NABR Ala/ % 1.52 1.62 0.78 0.55 0.46 0.29
MEE B Cys = /% 0.13 0.13 0.09 0.16 0.08 0.11
AR Val « /% 1.23 1.26 0.65 0.48 0.37 0.30
EHH IR Met * /% 0.22 0.23 0.15 0.09 0.05 0.05
HE R e * /% 1.02 1.04 0.56 0.39 0.31 0.23
MR Leu * /% 1.57 1.63 0.95 0.67 0.52 0.42
&R Tyr = /% 0.54 0.59 0.38 0.28 0.18 0.15
KINEWZ Phe = /% 1.04 1.08 0.66 0.47 0.35 0.27
R BR Lys = /% 1.21 1.17 0.69 0.46 0.33 0.30
HE IR His/ % 0.42 0.41 0.23 0.14 0.11 0.11
TR Arg/ % 1.08 1.11 0.46 0.3 0.24 0.20
ST E LR
/AR 42.47 41.81 43.70 44.88 44.36 43.62
TEAA/TAA/ %
ST IR
/ RAE T LR 0.74 0.72 0.78 0.81 0.80 0.77
TEAA/NEAA

’H:/ Note ;

* FRTFEKRRR , NIl * denotes essential amino acid. Same as below
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Table 3 Ratio of essential amino acids to total amino acids in different growth stages/ %

. AT Witk 53} e
tbi o AR A BrER) BAE el S
ver — wintering ! Initial ; Initial .
Index . Budding . Flowering . Podding
seedling flowering podding
FEAR e 5.55 5.43 5.31 5.26 5.64 4.89
LR Leu 8.54 8.51 9.00 9.03 9.45 8.94
HABR + A B Met + Cys 1.90 1.88 2.27 3.36 2.36 3.40
KNAR + B8 %R Phe + Tyr 8.59 8.72 9.86 10. 11 9.64 8.94
i B Lys 6.58 6.11 6.54 6.20 6.00 6.38
SR B Thr 4.62 4.59 4.55 4.44 4.54 4.68
MR ER Val 6.69 6.58 6.16 6.47 6.73 6.38
257 —— %M Glu  —=— XHEM Phe*
—W- KA R Asp —0— FEER lle*
° 31 —A— FEHBR Leu* ——H&® Gly
= > WER Ala —A— JFE# Thr
Q
g 271 KRR Val* ¢ LEB Ser
Qo
3 —@— HiER Lys* —H—ER Tyr*
= 2 —o— HER His
=)
E —t— HE R Met*
1.51 — AR Cys*
i)
<o
[
b
114
0.5 1
0 : : : !
A BT SN 4%E
Over-wm.termg Budding ; Flowering Imt“_il Podding
seedling flowering podding
E1 AEEKBHXSERSETHERE
Fig.1 Variation of amino acid content in rapeseed at different growth stages
x4 AEREKPHZEARIEBRILETM
Table 4 Amino acid ratio of rapeseed at different growth stages
4 4 =1 . n IS A o T A Ay L e L V=3 2y
L BOIER R4 pam EERY FHERY gam ogEm ER g od
Growth stage Protein = L It 2 i 2R Lys Thr Val RALES
8¢ characteristic value 1l Met + Cys Phe + Tyr ¥ 43 SRC
AT IR HE RAA 0.78 0. 0.31 0.81 0.67 0.65 0.75
Over — wintering 75
seedling RILWR L R % RC 1. 1. 0.46 1.21 1.01 0.98 1.13
) AR L{E RAA 0. 0. 0.32 0.88 0.67 0.69 0.79 74
Budding HEMILMEARK RC 1. 1. 0.46 1.24 0.96 0.99 1.13
LW IR LA RAA 0. 0. 0.36 0.92 0.66 0.64 0.69 75
Initial
flowering RILWR LLE R % RC 1. 1. 0.53 1.36 0.98 0.94 1.02
BEAEI AR L RAA 0. 0. 0.63 1.10 0.74 0.73 0.85 82
Flowering HREBILE R RC 1. 1. 0.77 1.34 0.90 0.89 1.03
LEIEH1 3] IR LI RAA 1. 0. 0.49 1.15 0.78 0.82 0.97 76
Initial
podding AR LEFR % RC 1. 1. 0.55 1.31 0.89 0.92 1.09
ZEI = RILWR HLE RAA 0. 0. 0.62 0.94 0.73 0.74 0.81 87
Podding RHMWMHAS RC  1.00 1.04 0.79 1.22 0.95 0.96 1.04
T RAA SRR U ME , RC AR LU R B, SRC AR LU R K53, FAO/WHO HEFR 0675 B A RR AL 5 50 &R 40 52 MR 70 AR

+ PEAER 35 RN AR + B ZBR 60 IR 55 75 &R 40 AR 50 (mg/g N)
Note ; ratio of amino acid (RAA) , ratio coefficient of amino acid (RC) , score of ratio coefficient of amino acid (SRC), FAO/WHO recommended

essential amino acid composition model Ile 40, Leu 70, Met + Cys 35, Phe + Tyr 60, Lys 55, Thr 40, Val 50 (mg/g N)
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Table 5 Comparison of essential amino acid index

H K Z: 1 Reference protein

Growth stage 4] Beef eSS Py (16 Sheep muscle [|[3‘F~EEQ‘:;6EP‘F]‘FI/}§J:”] Goat muscle
AT Over — wintering seedling 0.978 9 0.959 8 0.9527
TE 224 Budding 0.977 3 0.958 3 0.9512
WIAE Initial flowering 0.9819 0.962 8 0.9557
JEAEW] Flowering 1.009 8 0.990 2 0.982 9
25291 Initial podding 0.984 6 0.965 4 0.958 3
£532 53] Podding 1.020 0 1.000 4 0.993 1
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