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Amino acid composition analysis and nutritional value evaluation of leaves of

contrasting Psathyrostachys juncea germplasm lines
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Abstract: This study utilized germplasm lines of Psathyrostachys juncea with contrasting high and low crude protein
(CP) content and determined the contents of 18 amino acids in the leaves. Through amino acid composition analysis

and nutritional value evaluation, the aim was to elucidate the protein nutritional characteristics of the P. juncea

AR H #1 . 2025-09-30; ¢ Ivl H #1 . 2025-11-03

FATH  F K B RBP4 (32371762) , W50 H IR X A SRR 2% 3k & 0 800 H (20232D07) F1 A 523l A IR X BCE T — i BHRHIF 4 03
(YLXKZX-NND-030) % #f

TE#H A : 22142 (2000—) , T, B VLM /R 7R+ . E-mail: libohua@emails. imau. edu. cn
* il {F1E# Corresponding author. E-mail: yunlan@imau. edu. cn



5 35 B 8 Wi Ol 2E 3] 2026 4F 113

germplasm lines, providing a basis for development and utilization of P. juncea as a high-quality forage resource.
The hydrochloric acid hydrolysis method was employed, using an automatic amino acid analyzer to determine the
content of 17 amino acids, while tryptophan content was determined separately by spectrophotometry. Parameters
such as the ratio of essential amino acids (RAA), score of ratio coefficient (SRC) , and essential amino acid index
(EAAT) were calculated and compared with the Food and Agriculture Organization/World Health Organization
(FAO/WHO) amino acid pattern and ideal protein standards to evaluate the nutritional value of P. juncea protein.
The results showed significant differences in total amino acid content and essential amino acid content between high-
CP and low-CP P. juncea germplasm lines. P. juncea leaves contained 10 pharmacologically active amino acids,
with a total content exceeding 65% , indicating potential medicinal value. Most essential amino acid contents in both
germplasm types were close to or exceeded the FAO/WHO pattern standards, except for lysine (Lys) and
methionine+cysteine (Met—+Cys) , which were below the standards. In high-CP germplasm lines, the ratio of
essential amino acids to total amino acids (E/T) ranged from 40. 55% to 42.04% , and the ratio of essential to non-
essential amino acids (E/N) ranged from 68.21% to 72.52%. In low-CP germplasms, E/T ranged from 42.20%
to 43.22% , and E/N ranged from 73.01% to 76.11%, both exceeding the FAO/WHO recommended values. The
SRC values of high-CP germplasm lines (47. 17—57. 37) were significantly higher than those of low-CP germplasm
lines (35.31—43.47). The average EAAI of both germplasm lines was close to 1, indicating high protein quality in
P. juncea. Overall, high-CP germplasm lines outperformed low-CP germplasm lines in terms of protein nutritional
supply, while low-CP germplasm lines had a slight advantage in the proportion of essential amino acids. Met+Cys
were the first limiting amino acids in both lines of P. juncea. High-CP germplasm lines exhibited superior overall
performance in SRC and EAAIT, with germplasm lines “578854-8” and “531828-17" showing outstanding amino acid
composition and nutritional balance, making them important candidate materials for future quality improvement.
This study demonstrates that P. juncea leaves possess a complete profile of amino acids, a reasonable composition,
and high nutritional value, making them a high-quality protein forage resource worthy of further development. The
findings provide scientific data to support utilization of P. juncea in animal diets and its genetic breeding.

Key words: Psathyrostachys juncea; amino acid composition; Food and Agriculture Organization/World Health

Organization ideal protein standard ; ratio coefficient of amino acid ; essential amino acid index
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Table 1 Germplasm materials and their sources of P. juncea

H i Fh Variety SRR Source L B Variety SRR Source
502572-1 AR-142 8% Soviet Union 531828-1 B4 Wild 2% [H America
502573-1 AR-163 I3k Soviet Union 531828-7 B7 2k Wild 2 America
502576-11 K37772 1 % 7 Russia 531828-9 T/ Wild 2% [H America
565060-7 AJC-534 2 i Russia 531828-17 72k Wild 2% America
565051-6 DJ-4154 &% W Russia 619483-7 96N331 %1t Mongolia
578854-8 SWIFT 4K Canada 619483-19 96N331 5% 1l Mongolia
578854-12 SWIET Jin& K Canada 565052-20 DJ-4155 % Wi Russia
578854-19 SWIFT 4K Canada 565052-28 DJ-4155 2 i Russia

H: @& HLEE F 4k & High crude protein strain; L: KRR F# & Low crude protein strain; F [] The same below.

1.2 KM 5

T 56 AR B AE TN 5 A Sk T P 5 Al DR A BRO B R 2 B B X G B M AL b 6 407397 AR &
109°49" 4K 1019 m, J& Ll F vh B i, b #5730 O B FE A2 | B0 22 K, Jm ML A8 R i 2 5 2 XU, R
JihsE 1.7 g kg ' 6. 4 mg-kg !, H AL 205. 6 mg-kg ', pH 7.6, A HLIF 26. 6 g-kg ', A IF A BE
Kt
1.3 RKEFiE

T 2024 4 5 1 16 H i B 400 5% b 1 X0 30 BORE L TR B 5 8 i s ABEAE TP 105 °COR T 30 min, Z 5 65 CHpZEAL
T E TR A 2R (% B 75 2 G'T300, 6 50 ) B #8348 0. 15 mm i, Fl PR ER & il g . 2| GB/T
18246 — 2019 (Bfi =i v ) X #E i v (89 17 o 2 5 R 1 470 2 , fdff FH 98 ML 22 Artemis 6000 4> [ 30 % 5& W2 43 B A (far
22 ) 5 N [R] 5 22 B B 0 R R 4 4 . S MRHE GB/T 15400— 201843 6 BE 1 ) W RE i v 114 €8 2 iR & 1 347 2
MR o BEASRE S E 3N Y FE A
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1.4 FRNAAFN
MR & FE 152 A 7E 25 R, 13 A BE R B (total amino acid, T) . 75 & FE 12 (essential amino acid ,EAA) (JE 2%
i 2 HE IR (non-essential amino acids, NEAA) (254 % 3 % (medicinal amino acids, MAA ) }& 3¢ 4% 2 3& % (branched-
chain amino acids, BCAA) & f& o H, M6 R o0 28 Y, 1+ 55 5 1K 20 2 1% (umami amino acid , UAA) (#lf R 2 L 1R
(sweet amino acids, SAA) . 17 B 24 2£ B2 (bitter amino acid, BAA) 55 7 % 44 3£ ik (aromatic amino acid, AAA) & &
AR RS- 15 5 B0 (UAA+SAA) /BAA™ . HHEARIMT .
FAA= 2R + WAL + AR + 5L @R + 52 AR + XANEAR + BaER + O
SAA = &R + 227 1KR + HER + WAR + BAR + HEAR
UAA = RZ AWM + HAM
BAA =& R + HAMR + F AR + &R+ ANAR + AER + HER
MAA = RAAMR + BEAMR + HEAR + EEAMR + FoodMm + &) - FNEAR + BER + MEAm + G4
AAA = FKNAMR + BAR + AR
BCAA = St AR + 5o AR + #a iR
FIH FAO/WHO Ry 6 F5 B R R A 28 TT 3R i v 00 75 & 22 R HE{H (ratio of essential amino acid ,RAA) |4
LR e & B (ratio coefficient of amino acid, RC) | HAH £ $43 (score of ratio coefficient, SRC) " Fl b 75 & KL R 15
#( (essential amino acid index, EAAT)""
RAA = Kab 5 ﬁ%ﬁzé‘%/(FAo/WHoqﬂ*ﬁ & TR 5 )

RC=HUFEHEMRAA/ & FE I RAA M- HE
SRC =100 — RSD X 100

"lay X a, X a; X -+ X a,
EAAI=
by X by X by X - X b,

. H . RSD(relative standard deviation) i RC A XS B vE 22 5 n b FEEE ) R FE R 40, n<<8; a, Wi 56 H 0 75 2 FE iR
(9 555 0, R An e 8 LB (FAO/WHO W0 5 @, AN A 426 2 6 R 5
1.5 HFEHRITHH

I 5 4 FFH Microsoft Excel 2010 #E 47 % I 2 i S 4% | il 1f IBM SPSS Statistics 26 [ ¢ K5 56 #9288
2 FFR A [R] E L R 41 43 o LU Y 22 5 3 L 1 A Orrigin 64 4K £ Fi1 ChiPlot(https: //www. chiplot. online/) 2 [
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5 i CP VI CP T 22 FORh Bt 16 > bk R (ML AR 1 S S0 R & (36 2) , B SRR W 0 22 ot )y Jor & s ke
PR SE 4 A 200 S P 5 Z 3R . b CP AN Y CP & T3 0 29. 63 %, & BE R S i P32k 25. 24 %,
Whils E AR O ¥ 10, 42% AR CP ALY CP & 538 13, 81 %0, & JE R i & T34 0 13. 29 %0, whifs S HE 1R

SR 5. 67% o B R A 10 M 2R E IR, (UAA+SAA)/BAA W E I E I 1. 50 XA TR B 2

TR R R A RS TR A A G ar Ar A B, 18 Fh & LR 1 AL SRR B AN AR ], H A 2 B & iR (cysteine, Cys)
(78 S BN 1, 76 18 Bl & 3 R Hh i w5, 28l 2R Chistidine , His) 19728 5% R A%, 4 0. 08, MLAMEK T 3 A & L8 &
ST, KUK 4 B0 AR S R BURAI, O 0. 01, SR S0 e A S5 R B =, M 0. 34,
2.2 ARA#HEEMFTALBKRLAY> S TN &S

PR 22 B A BT b, 18 Fh 2 R % 1 5 L U R i i o L iy 22 5 0 S M 0 B DL R 1, & CP & st (HD Al CP
P (L) 76 S SE R 20 B K o5 L b AR LR o JLrh 43 SRR 76 W 2807 42 R b (9 o5 P e i 398 T 1026, B
R F B AR, o A R PR P R . WA ORLE] S R AR R E R RN E R CH AR B E R RS &
AR N AR W22 R (P<<0.05) , K RN AR AR AR CERELTWS S ES T
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Table 2 The amino acid and crude protein content of different P. juncea germplasms

5 4% Index H(%) L(%) M%) SD(%) CV 16 b5 Index H(%) L(%) M(%) SD(%) CV
KA HTR AspH 2.78 1.41 2.09 0.69 0.33 || AR Lys*= 1.21 0.73  0.97 0.24  0.25
H AR Thre 1.36 0.69 1.03 0.33  0.32 |[K5E M Args .70 0.76  1.23  0.47  0.38
22 5 W@ Ser 1.34 0.69 1.02 0.32 0.32 || tWE R Trp*# 0.71 0.47  0.59  0.12  0.20
B A Glus 3.28 1.56 2.42 0.86  0.36 ||&EILHE A TAA 25.24  13.29 19.26 597  0.31
it Z 2 Pro 0.79 0.36 0.58 0.22 0.37 || LT AEIEmR EAA 10. 42 5.67 805 2.38  0.30
AR Gly= 1.59 0.86 1.23 0.36 0.30 ||AE 2 HHR NEAA 14.81 7.62 11.22  3.60  0.32
A Ala 1.91 1.06 1.48 0.42 0.28 || 24 A HER MAA 16. 80 8.72 12.76  4.04  0.32
AR Cys 0.03 0.00 0.02 0.02 1.00 || FHPR LR SAA 8.19 4.40  6.30  1.90  0.30
SRR Val* 1.62 0.85 1.23 0.38  0.31 || fEBR 2 HERR UAA 6.06  2.96 4.51  1.55  0.34
AR Met+# 0.30 0.15 0.23 0.08 0.33 || IR EHER BAA 9.33 4.96  7.15 2,18  0.31
5L AR llexs 1.26 0.69 0.98 0.29 0.29 || 5 & a R AAA 3.10 1.80  2.45  0.65  0.27
AWM Leurs 2.48 1.26 1.87 0.61  0.33 || % HE2 B BCAA 536 2.79  4.08 1.28  0.31
fi 2 Tyr 0.91 0.49 0.70 0.21 0.29 || K5 (UAA+SAA)/BAA 1.53 1.49 .51 0.02  0.01
HKINE IR Pher  1.49 0.84 1.16 0.33 0.28 || #1711 Crude protein 29.63 13.81 21.72  7.91  0.36
21 %W His 0.49 0.42 0.45 0.03 0.08

M: ¥J{H Mean; SD: #5 #fE 25 Standard deviation; CV: 78 5 & % Coefficient of variation; *: £ 75 % 3k R Essential amino acids; #: 24§ 30 & % 2

Medicinal amino acids; T [@] The same below.

2.3 RAEHEERNMALELERLBR ST oM ® 5 fil 2 A AP Jit High crude protein germplasm
O ML ¥l £ F1 F i Low crude protein germplasm
53 BT PR S Fh BT v 4% D RE S A R R B B b A R K &G Asp
L = A Trp IR Thr
SR S4B 9 Lo (1] 2) L 8 CP R E/T N/ T .M/ - . g
T.S/T.U/T.B/T.A/T.BCAA/T BF¥I1E 735> - :
/T.U/T.B/T A/ /T 13- .55 50 R S Gl
41.29% . 58.71% . 66.56% . 32.48% . 24.03% .
36.97%.12.29% .21.23%. % CP F Jfi ity E/T N/ AR His B2 Pro
T.M/T.S/T.U/T.B/T.A/T.BCAA/T #yF ¥ 1{E TR Phex i # Gly
S Wk 42.67% . 57.33%. 65.62% . 33.10%.
22.32% .37.32%.13.55%.21.03% . Hth U/T {H7 R Tyr FER Ala
Y1 2Z A7 78 B 35 22 57 (P<T0. 05) , H 4348 b 5 41 1] 22 PR Leu F Jik AR Cys*
T 1 255 TR
BOR . TR e T VA
2.4 FE#HEEFLERLHKRE FAO/WHO £ Bl ARHFEEMRISHAEERSL LT
B A Xk b8 Fig. 1 Radar chart of 18 kinds of amino acids in different P.
Al

Jjuncea germplasms

*; P<C0.05.

KMECPHMLCPR BEMLTEAER GRS

FAO/WHO & 2 5 3 17 4 H (R 3) . P2 Al
o R RS 43 a0 e B B R i 44 T 8 o A xR v 2 R R R+ DR R o ol I A xR v A

O M 5 8 s v 0 25 1, 6 ) R R e D IR A B 2 0 S — BR Tk A SR R, D — PR R A
2o P AR CP 24 (1 531828-17 FEAS 1Y 1 2 R 7 tk i T A5 2 a b e , LA R A (1 8 202 5 it 39 AR T A ot
2.5 RRA#MEEMN AL EAE O RAFEG LK

Fm CP S CPREM LT ARER S BARRILE(E/T) LRHIELTEAERLE (E/N)S FAO/WHO
AR R [ AR E AT X o 5 CP AT E/T (M 40. 55% ~42. 04% (% 4) ,E/NA{H H} 68. 21%~72.52% , ¥
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i #H 25 1 1 Fi Low crude protein germplasm
(L=

Jii High crude protein germplasm

R AR/ B2 HE R Branched chain amino acids/total amino acids (BCAA/T)

77 TR AR /B B LR Aromatic amino acids/total amino acids (A/T)

TR IR/ 2 SE TR Bitter amino acids/total amino acids (B/T)
IR 2 LR/ . 28 SR Umani amino acids/total amino acids (U/T) |
IR 2 LR / o 2 SR Sweet amino acids/total amino acids (S/T)
2R IR/ S R Medicinal amino acids/total amino acids (M/T) | a

e T H LR/ B Z LR Non-essential amino acids/total amino acids (N/T) |-

W TRRIEIR /B H HER Essential amino acids/total amino acids (E/T)

80 60 40 20 O 20 40 60 80
7 Lt Percent (%)

B2 AEFEEMRINEIEBRN LI
Fig.2 The functional amino acid proportion of different P. juncea germplasms
AR NG B 3 o AN [l B o [7] [a] — 48 b5 7 L A7 7E B 3 22 5+ (P<<0.05) Different lowercase letters indicate significant differences in the proportion of the

same index among different germplasms (P<C0.05).

R3 AAHZEMREMNLEEERERAERERRIVALSHA D LA LN EFIERNEX TR
Table 3 Comparison of the pattern spectra of essential amino acids in different P. juncea germplasms with the amino acids

recommended by the Food and Agriculture Organization and the World Health Organization

Fe W& Sse m R SERR AR EERENAER RNER AR AR eI 4 H R
Ttem Strain Tle (4.0) Leu(7.0)  Lys(5.5) Met+Cys (3.5) Phe+Tyr (6.0)  Thr(4.0) Val(5.0) Trp(1.0)
H 502572-1 +0.25 +0.84 —1.58 —2.52 +1.35 +0.25 —0.10 +1.32
502573-1 —0.03 +0.94 —1.53 —2.67 +1.44 +0. 30 +0.29 +0.93
502576-11 —0.07 +0.56 —1.88 —2.35 +1.40 +0.27 —0.07 +1.45
565060-7 +0. 38 +1.59 —1.63 —2.66 +2.25 +0.55 +0.73 +1.11
565051-6 +0.45 +1.72 —1.23 —2.65 +2.38 +0.79 +0.81 +1.65
578854-8 +0.62 +2.25 —0.88 —1.45 +3.25 +1.14 +1.16 +2.20
578854-12 +0.06 +1.11 —1.44 —2.25 +3.11 +0.52 +0. 30 +1.17
578854-19 —0.05 +0.91 —1.55 —2.64 +1.56 +0. 30 —0.02 +1.11

L 619483-7 +0.85 +1.96 —0.65 —2.38 +2.59 +0.85 +0. 60 +2.32
531828-17 +0.72 +1.71 +1.03 —2.41 +3.43 +1.08 +1.17 +2.34
565052-20 +0.90 +1.67 —0.60 —2.75 +3.04 +0.90 +1.03 +2.54
565052-28 +0.99 +2.27 —0.15 —2.07 +3.98 +0.99 +1.41 +2.74
531828-1 +1.17 +2.30 —0.33 —2.47 +4.34 +1.17 +1.55 +2.38
619483-19 +0.94 +2.17 —0.56 —2.44 +3.88 +0.94 +1.35 +2.28
531828-7 +1.20 +2.37 —0.30 —2.11 +4.41 +1.20 +1.25 +2.44
531828-9 +1.04 +2.31 —0.46 —2.72 +3.31 +1.04 +0.82 +2.26

+ L= RN E S WA ER R AR H U R T A U (A (5 S B Z R A S s O, R Rl . + and — represents the increase or
decrease between the measured value and the Food and Agriculture Organization and World Health Organization standard value (value in bracket) , and

the same below.

THAEE AR, AR 578854-8 1 E/T(42. 04 % ) M E/N(72.52% ) Ry [ 28 & R e o IRCP ALY E/
TAE K 42.2090~43.22% ,E/NAH A 73. 0100~76. 110, [ #E 4 m T HAR R A BibnifE . H AR A 565052-28 1Y E/
T(43. 220 EME/N(76. 1120 ) {6 A K CP i & Frbdgcd . & CP A B E/T A E/NF-¥IME (41. 26 %0 .70. 25%)
A TFALCP AR AY E/T M E/N 345 (42. 67% 74, 44 %) BAK , {5 5 322 37 P AR 11 A vf
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2.6 REHEFERRLERILB AL R 5T F4 VPESEREGOSEEZARIFELR
KR T A A R E N L R Table 4 The proportion of essential amino acids and the ideal
FAO/WHO $2 H 1 M\%ﬁ%ﬁﬁ*ﬁiﬁl?fﬁﬁi/%—ﬁ protein standards comparison

. S e M 4 . NN H E/T E/N L E/T E/N

FER LA RO AT i — L AR . R K (10 (50) (10) (50)
» A SR A Ak = Y 3 5F )

AU FAO/WHO 05 2k By S, 8 o 502572-1 +1.50 +10.95 619483-7 +3.01 +15.47
‘ AR LR 5 HE H

SFURE A 0 2 R HO R (RAA) SRR R LU A 3R 5K 502573-1 +0.91  +9.23 531828-17 +2.90 +15.13

(RC) S FEAR AR T (SRC) , SEAMHE A E 1 1F 502576-11  +1.290  +10.32 | 565052-20  +2.20 +13.01
fir o Frp SRC ARy B0 VP A 48 s JE B B 4 i 565060-7  +1.12 +9.83 | 56505228  +3.22 +16.11
100, Z& WAH ) & 11 50 9 5 IR M (EL M g o o CP Bl SR 565051-6  +1.97 +12.32 | 531828-1 +2.52  413.98
M) SRC A N 47.17~57. 37(F 5) , FEA 502573-1 578854-8  +2.04 +12.52 | 619483-19  +2.55 +14.08

SRC i &% & , b 57.37, & CP # T 1y SRC {H A 578854-12  +0.70 +8.62 531828-7 +2.49  +13.88
35.31~43. 47, H % K T CP Fh i o 578854-19  +0.55 +8.21 531828-9 +2.48 +13.86
2.7 KRB # EFEAIRLETR AR ILEK T Mean  +1.26  +10.25 | T Mean  +2.67 +14.44

T B T R R A B (EAADE BRI 1, 3% E/T: 43 & MR 5 M %L 02 H ) Essential and total amino acid ratio; E/
H ) 25 7 19 0 P o0 55 S L R A N SRR ME B T N: 2555 5 4k 2 7 2 3L B L ] Essential and non-essential amino acid ratio.
VG T 8 B, JHC 3 % A0 (B /K O tho A N A g 3 2 ]
BN R TR R B CP AT EAAT{E R 0. 92~1. 25(F% 6) , ¥4 1. 01, H b kA< 578854-12(1. 01) /& i CP
o v R 2 3 1 A RE AR 0 S R A R 5 A o AR 1 B B DR R B e i . IR CP AP TRy EAAT(E 1. 11~1. 26,
SEOh 1019, 5 bR il A U C B AR AIG
3 iWig
3.1 #EAFRABRRA TR Y 5 TR

A B 5T XN [F] CP & 87 22 00 18 B 22 56 1R A7 I 2 , 25 2R v 4 G 00 1 17 b 2 B R, L b o e A R
(cysteine, Cys) & AR B AR AL H , Balde 25 "B 50 5E T 16 Fh £ 4L E 78 (Medicago sativa) W R IETR , Z A&
A Cys, A B8 8 187 22 B Cys & 4D W R Z TR & P AN K. CP AP T A S BRI & i L 2 2
M a i AE TR AR SRR TR CP R T, R m CP A /e 8 S b 45 i pL 35 25, RE APl e K & 2E
KR, Horbm CP R Y A & L R & 48 25, 24 %0, 45 i = TR A6 B 75 vk B & 3L i & & Ui R
H BN R E AR A BB . R TR AR B & B P A 10 R MR R S RIS UL L B
F & M H(Cordyceps sinensis) ™ T LA ( Ziziphus jujuba) ™, JEWH 2 5l fg B —E W25 M E . 258 & 3%
TR 1) B AR AR 4 3 W A= LR AR 2F BT BRAC I A5 T AR O E X 3 fd R E SCAE L. E R B | CP
Bl A CP R B A (UAA+SAA)/BAATRRR 4T 1.5, B IR T AL B 75 Y. PR EEL R E T F,
P T RA &R (aspartic, Asp) A & 2 (glutamic, Glu) . H & R (glycine,, Gly ) #1785 & i (alanine , Ala) 2 4 Fil fef bk
SHETR ) B f A HU B RO L 4 e R S R B B A 3590 DA b Y 1A K RBRGE B SE BT A2 R X 4
Foffif e G20 R R 0 B RIS HE 37060 DA b B SR AN A U A R 1R XU O T BT 2 A AE R A . KU AR
TR AN AN i 4 2 11 R S PTEH  5 e) 5KE OR B e A T 42 5 e LB SR I R A

A A M DR AR B AR B s S, HO A R A O R T T A R A U S R RR S R A ST A
B i A IR bR LA KRR L R] ) EL ) R A A ARSI ST A S BT 2 R R A AR 8 B b TR IR L B S5
A WIULBT 22 SR R b T E LR B T ME N 8. 05% , 5 T 42 38 B B (Pennisetum X typhoideum) (6. 71% ) |
Z AR B (Lolium multiflorum) (4. 91 % ) 5 PR B I b 75 2 36 R B it BE AR T 2216 H 45 (8. 26 20) Y I Jr b il
IR B DI RE M S LR R 4R A A oA I AR A A5 R U R A B OG5 X R R S R i = ), & BB
LR E FR M 5 FAO/WHO S 5 B A X335 X6 Eb L 37 22 B0 47 76 W 0 A B o) 2 3 i, 3 IR A
iz -+ > Bt & 2 (methionine + cysteine, Met+Cys) , 2 5 (4 55 — BR il P 2 5L 2 5 546 1 5 A TR 3 — & 30 DA
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RS ARAHFEEMREMVEESEBN VL ESERILE. SERILERYRIEERYS R
Table 5 Comparison of ratio of essential amino acid, ratio coefficient of amino acid and score of ratio coefficient in different P.

Jjuncea germplasms

ZH Type #K % Strain - 547 Item Ile Leu Lys Met+Cys Phe-+ Tyr Thr Val Trp SRC

H 502572-1 RAA 1.06 1.12 0.71 0.28 1.22 1.06 0.98 2.32 50. 59
RC 0.97 1.02 0.65 0.26 1.12 0.97 0.89 2.12

502573-1 RAA 0.99 1.13 0.72 0.24 1.24 1.07 1. 06 1.93 57.37
RC 0.95 1.08 0.69 0.23 1.18 1.02 1.01 1.84

502576-11 RAA 0.99 1.08 0.66 0.33 1.23 1.07 0.99 2.45 47.56
RC 0.90 0.98 0. 60 0.30 1.12 0.97 0.90 2.23

565060-7 RAA 1.09 1.23 0.70 0.24 1.38 1.14 1.15 2.11 55.76
RC 0.97 1.09 0.62 0.21 1.22 1.01 1.01 1.87

565051-6 RAA 1.11 1.25 0.78 0.24 1.40 1. 20 1.16 2.65 47.96
RC 0.91 1.02 0. 64 0.20 1.14 0.98 0.95 2.17

578854-8 RAA 1.16 1.32 0.84 0.59 1.54 1.28 1.23 3.20 47.17
RC 0.83 0.95 0. 60 0.42 1.10 0.92 0.88 2.29

578854-12 RAA 1.01 1.16 0.74 0.36 1.35 1.13 1.06 2.17 56. 60
RC 0.90 1.03 0. 66 0.32 1.20 1.01 0.95 1.93

578854-19 RAA 0.99 1.13 0.72 0.25 1.26 1.07 1.00 2.11 53.74
RC 0.93 1.06 0.67 0.23 1.18 1.01 0.94 1.98

L 619483-7 RAA 1.21 1.28 0.88 0.32 1.43 1.21 1.12 3.32 39.77
RC 0.90 0.95 0. 65 0.24 1.06 0.90 0.83 2.47

531828-17 RAA 1.18 1.24 1.19 0.31 1.57 1.27 1.23 3.34 43.47
RC 0.83 0.88 0. 84 0.22 1.11 0.90 0.87 2.36

565052-20 RAA 1.22 1.24 0.89 0.22 1.51 1.22 1.21 3.54 35.31
RC 0.89 0.90 0.64 0.16 1.09 0.89 0.87 2.56

565052-28 RAA 1.25 1.32 0.97 0.41 1.66 1.25 1.28 3.74 38.26
RC 0.84 0.89 0. 65 0.27 1.12 0. 84 0. 86 2.52

531828-1 RAA 1.29 1.33 0.94 0.30 1.72 1.29 1.31 3.38 42.79
RC 0.89 0.92 0.65 0.20 1.19 0.89 0.91 2.34

619483-19 RAA 1.24 1.31 0.90 0.30 1.65 1.24 1.27 3.28 42.66
RC 0.88 0.94 0. 64 0.22 1.18 0.88 0.91 2.35

531828-7 RAA 1.30 1.34 0.95 0.40 1.73 1. 30 1.25 3.44 43.42
RC 0.89 0.91 0. 65 0.27 1.19 0.89 0.85 2.35

531828-9 RAA 1.26 1.33 0.92 0.22 1.55 1.26 1.16 3.26 41.22
RC 0.92 0.97 0.67 0.16 1.13 0.92 0.85 2.38

RAA : W75 & IR Il Ratio of essential amino acid; RC: 2382 H il 2 % Ratio coefficient of amino acid; SRC: . {H 2 %043 Score of ratio coefficient.

B A2 R BE AL ML RS IR AN SRR AL T AR . fEsh A, %ﬂﬂiﬁﬁﬁﬂﬁﬂ%@ﬁﬁ*%i& H ORI Ak i
WS — A BN, e I A4 sh ) B R B 2 5 AT 5 Met+ Cys a8 B A 37 & 56 B U8 0 7] 7 el e 2k S SRR 1Y
T et (C4n B Se DF RS ) F5 A 5 72K 77 S8 B 2 B IR AT VR S 38 43 8 IR O 3 A S i i R 1R o T A

FOACIE , DT 8 35 52 v A~ HOR A R 7 R A%, R AR U HE L A5 6 X AT R PR AR 1 SR AR Y CP AR R
6 2 R (lysine, Lys) 5 Fb 230K F AR e, & CP Fh R B 78 B & LR & = LS00, H Lys M # PR T H25 B 5 )
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K CP A i FE R 531828-17 4 Lys ik b , A] LA *6 FTEFEEMRLESEBIEMLLER

Sy 1525 [ P B R B A5 Bl B (I R B R Table 6 Comparison of essential amino acid index of different

L A L R G T A i s o S 1 __

R £bFE , T AL SR WA B ol S0 2 502572-1 0.95 619483-7 1.14

N R ik o u%l‘a%zﬁtﬁéﬁﬁ# 502573-1 0.92 531828-17 1.21

3.2 FRHEFARGEREFALTAHOM 502576-11 0.97 565052-20 1.11
ML TE LR 5 (E/T E/N) R E , = CP Al 565060-7 0.97 565052-28 1.26

fIK CP R Y E/T F1 E/N -8 35 = T B bR, 565051-6 1.05 531828-1 1.21

HEFLaHEN, U B 2 202 3L 1% 241 B 1 1 578854-8 1.25 619483-19 1.18

A B I A A A 2 L R A R T s HOMR S O D78854-12 1ot 031828-7 1.26

it} %%ﬁﬁ/ﬁﬁ ;J;Eu —'éj—% E{ ﬁq—?ﬂ D%l @i?@ﬁ%mj 578854-19 0.94 531828-9 1.12

A2 AL 0 B B0E M L CP R SRC A £ EAATL: &7 & S #4550 Essential amino acid index.
TE 50 L b AR CP ST i 3l K, 384 FE AR T 40,

XS e AN [ T A2 R O ) AR R SR MM EAF AR AE S CP A B R SR IR 5 . EAAT{E 5 i, & CP
(1.01) 54K CP A 5T (1. 19) 9 5 (8 ¥ #2308 1, MR 408 AH ¢ EAATAA 55 H 3T # b #E : EAAT>0. 95 2 £t ot & 11 U8
0.86<CEAAI<C0. 95K RIF & A ,0. 75<<EAAI<C0. 86 Ny n] HIEE A I , EAAT<C0. 75 N ANIE FH & H IR, B L] DL
F B 22 A R TR AR VIR R R R AR R 2 R R AR v AR L R A LR B R
FE AR Hh LA

BT 22 AN [R) o 5T [R) e (R R P e B SR R A A TE ] R S L BR His fICUAA+SAA) /BAA S, g dg
PRAE S R T 0. 20, BE IR 42 B A SRR O AR Oy I LA B i e RS ) o e CP R BT I B U R i T
SRR B A TAR CP A BT, L FE AR 578854-8 (1 M A FE IR & i FI L 7 A L IR & B . X IR 22 7
Y55 2 BB AR Y E W 8L Z R IR G Tk R AR ad SSRBRIC AT & B, B A2 A% O B R A0 38 L AL &R
Hk 0. 52~0. 89, B R [H Bk 5 78 & 5L R & WM OC 2k X 1y 65K A 7E B 3 b . B AL sl iy 3 MR L
CP T iy b 5 Z 3 R LU H R 850 (SRC) Z4E 50 LA |, & TR CP AR BT . (545 78 B A=, 8 22 75 SRC 3% 36 ffi A% 119
Jit A o H 8 2 R (tryptophan, Trp) & £ 3% i 5 3 FAO/WHO BUARBRfE I)ufmﬁxﬁaéﬂaaﬁtﬁaéﬂﬁﬁﬁﬂlwﬂm
Trp & & WX D WA % [ FAO/WHO FRAEARE X i) Trp — 30, 37 22 L0 SRC /B m S5 B & o Ml
[F1) Py XU 2 5 R 22 S5 A Ay 3 22 3 M 0 R AR TR v CP R o 1 i R R R 7 i L (O34 24, 03%0) Bk
CP AR (SF¥922.32%) 85 T 1. 71 %, 4 I A8 Bl e sl hn Tk 5 004 ) 6 B 5 o K 3 452 o B ok b Trp &
R R AR R 3,06 %0, Trp /B A 593 (0 w4 W] Y 2l 4 £ AORT R B LD R4 HE ARG . i
A1 CP 22 B oy Bl T & A — 2 1 19 Cys, % S B TR S & WA 28 11 A0 2 Bl iR 1) o 22 J0RY, B AIE 3 3 0 19 12
ERE BT 2R DEZ Cys B — 2 BRI

4 it

P 2R 22 R T 0 S B R R T IR T R A AE B 25 5 0 b S D 10 R 2 R A R TR L B
Mt 6550, WL H 25 RAF 0 25 FOF &0 71 P 2SR I B 0 T A R R 1 K B B FAO/WHO 8 30 bR
0 Lys 5 Met+ Cys & 88K, B 22 7Y 5 2 IR M 2 R0 . /TLﬁE/N{Ei@%?FA()/WH()T&%%‘/&,
H.#& CP #h 5 fSR(,{E%EAAI#%‘:&ZLWMEWEELPWE J W LB 1 RN S R S . R b
CP Ff Jit “578854-8" 5 ik CP A i “531828-17" K MR, AR S FEH . LWJﬁJ@J A SRy 22 i 5 3 A% el R
555 F GRS B AR O AR %L%ﬁ%a%ﬁa%@&ﬁﬁ% C LA FE B IR (E S — FME AR TR
I 1A 0 O R A 4 SR R AR Sh i B P AR 2 R Bt A B R R T B AR -
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