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Analysis of compositions and contents of amino acids in barley leaf powder
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BEASRELGHPHREREFT AR ZEL>MNR,
BRAW XL P kot nl h 26 #RA R Pk
PR B 1T L B AR 26 AF, REWH T 17 A KR
AABREASTH 9163.422 mg/100 g, P AL E A LR
ST EESTH A% AL, K EGH T AA O E M AL
B P Glu 4 E % & .34 1390.873 mg/100 g; R & & # F
26 Frits B R B B A F A 983.852 mg/100 g5 K F Asp.
Glu,Arg.Pro.His,Val 6 #i# & Rk 8, & & K & 4 K
ESSER 2B Y

KEWR: R A G A KRR 5 B 2R 8 R BB X%
Rk

Abstract: Studied the qualitative and quantitative analysis of amino
acids in barley leal powder. The results showed that there were 26
kinds of amino acids (17 kinds of hydrolyzed amino acids and 26
kinds of free amino acids) were detected in barley leaf powder. The
total content of hydrolytic amino acids was 9 163.422 mg/100 g in-
cluding more than 40% essential amino acids in human body. There
were 9 kinds of therapeutic amino acids (Glu content was the
highest, up to 1 390.873 mg/100 g) were contained in barley leaf
powder. The total content of free amino acids (26 types) in barley
leaf powder was 983.852 mg/100 g. The 6 kinds of free amino acids,
such as Asp, Glu, Arg, Pro, His, and Val, were the main amino
acids that form the flavor of barley leaf powder.

Keywords: barley leaf powder; hydrolytic amino acids; free amino

acid; amino acid pattern spectrum; flavor
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(1) BRI 100 mg K Z2 1 b & F W M4 . A 6 mol/L
M HCLIAW 10 mL ARG 78 N, 3 B & .

(2) BT 105 °C e Pl WA IR TR A Hh K % 22~24 h,

(3) HM4ikEsAE 50 mL,

(4) B 1 mL F/NEEM 78 55 ~60 CILA T 44
HET .

5) mEMFMA 1T mL 0.02 mol/L B HCl &t )5 33
0.45 pm K FFE
1.2.2 Y B AR DU o A W A 4 AR SR D9 B i
#HRBT T

(1 FREL 100 mg KE WK B F 10 mL B0 8 H, A
AV K B RRE W 5 mL BB OB R TEA R, A
=42 30 min,

(2) BEFWE®T 2 mL .08 d,F 4 °C,12 000 r/min
B0 30 min,

(3) BB 5 M EIE WL 0.45 pm KR EAE
1.2.3 2 ARSI &N RAL A IR AR
SR MO 5 22 T R R Y & &L 43 B A 4.6 mm X
60 mm,3 pm {48 F MG SR AE 4.6 mm ID X 40 mm
LOHJE A s B A2 FE 77 : 0~ 30 MPa; £ it 2 20 pL; M
i 5t 6t Pk 570,440 nm,

2 RSG5

2.1 KBEEER

2.1 KA B 3 A B 12y 17 R R o B 3
B, Hd 570 nm (VIS AR T 2 16 Fif 52 ik i 1Y re 22 e
440 nm (VIS2) P A A I 2 i 202 (Pro) s g . Horp &l 1
(a) ()2 17 P& FEBR A7 i (E 570,440 nm 4L (14 & % . 7]
PLE R ARy B ROR R AT

2.1.2 KFE WM KA s SE TR i ) A R

(D REMWMBMKMAIER GEM B TR P RAE
IR B0 3 R K A kY, Trp 78 46 BR K fif 2R (1 5 (9 43
PP IR BT LA S Sk R A v R R 22 R 1 K
LMt AR E Trp, W 1 PR REZH K Glu
TR, KRR 15.179% . KR Asp. K
fift LR MR 13.307% . Gln I Asn 7E 7K fif i 7 vh 23 7=
A Glu il Asp™ 7, ] BE & Glu 1 Asp K 45 1 % & 4%
R Z — . Met il Cys & B, 40 31 o5 7K % 20 2 R 8
Y 0.328 % 1 0.756 %0, AT AE S Met il Cys 545 S 45 fih, &
Az AR R B R T E 4r Met Ml Cys,

KW B KA AR T 7 Fh AR5 E IR o K fif
IR AR 0% L AR ET AR S EFEE . E
FMER . DT EERE RSO T AR S B
I WHO/FAO $RiEHLE Y 40 % F1 60 %617,

(2) RETR T R IR AT J T 847 o BB
WM IE SN R R B L R BRI R
Ty b T AR R VR A A3 BT . EE TR LA R B0 AR =
FEER AT P R WHO/FAO A 2 75 2 3 FR A T 50 B
R S R 1Y (L R L B (Ratio of amino acid, RAA), 4
FETR L (E & %t (Ratio coefficient of amino acid, RC) il [b {H £

36

% 2
S O
T

SR
Signal strength/mV
=N
=

4 40
20

0\ L L L L L L L L L

8 12 16 20 24 28 32 36 40 44

Asf ]

Time/min

(a) 570 nmAbIE B2 BRI A PR

100
E
= 80
g
I
£ 40
5
i 20
0
8 12 16 20 24 28 32 36 40 44
iy}
Time/min
(b)) 570 nmAb i 19 K7 B Ry 7K i 24 R (K13
T 40
Y £
=
o
o
&= 20
g £
0
9 10 11 12 13 14 15 16 17 18 19 20 21
Fif ]
o :l‘ime/min
() 440 nmAbiE Y 2 SR AR o 1R %
E 40
Y £
5
BE20
g
5
im0

9 10 11 12 13 14 15 16 17 18 19 20 21

Fi ]
Time/min
(d) 440 nmbWN A A2 VMK R s SR IR 1%
B 1 RS Kk B R A B
Figure 1 The Chromatograms of standard amino acids and

hydrolyzed samples of barley leaf powder
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JRSE R T A SRR AL

20 ZFp, Hom Glu, Asp. Arg,Gly,Phe, Tyr, Met, Leu, Lys 9
PR IERRTE— A ) b & 1 A A S R R R BE A
1B SR A 5 LR 801 7 T 0 5 1 R O 25 AR R .

A 3 AL RS HOR P SRR I 9 b2y TR R .
H Glu i35 ik B o o5 25 0 B ERR Y 23.758 0 . R AR S
L2285 5 T8 WA 1t e JEL A gk 2 B0 2 28 T EL A I e B AT AR
TP BE AR 5 0 A R AR T TR T T RE R R

®1 ABEEBITUNEER

Table 1 The analysis results of hydrolytic amino acids

L W 1] / G/ 7 SR i

i min (10 2mg-+g 1) BT/ %
Asp 10.293 1219.391 13.307
Thr* 11.360 456.113 4.978
Ser 12.547 539.212 5.884
Glu 15.567 1 390.873 15.179
Pro 17.113 546,241 5.961
Gly 20.567 579.728 6.327
Ala 21.280 785.320 8.570
Cys 22.200 69.285 0.756
Val* 23.313 416.074 4.541
Met * 26.100 30.053 0.328
Tle~ 29.493 243.657 2.659
Leu” 31.307 767.549 8.376
Tyr 32.467 307.272 3.353
Phe* 33.740 493.344 5.384
Lys* 36.900 559.379 6.104
His 39.293 253.079 2.762
Arg 44,847 506.852 5.531

ey - 3721436 40612

IE o SR - 5441.986 59.388
K il AL R R - 9 163.422 100.000

F o R,

F2 AZEMPANGFLESEBAR ST
Table 2 The analysis of essential amino acid composition

in barley leal powder

SR R WHOFAQ ki 2 RAA  RC  SRC
PRYEREES RSB/ %
Thr 4.000 1,978 3.064  1.264
Val 5.000 1,541 2,236 0.923
Leu 7.000 8.376 2,946 1.216
Ile 4.000 2.659 1.637  0.675 60.343
Lys 5.500 6.104 2,733 1.128
Phe+ Tyr 6.000 8.737 3.586  1.480
Met+Cys 3.500 1.084 0.763  0.315

T R (E (RAA) = FE P & LR & 5 /WHO/FAO #25K %
SR i s EE IR LU R B(RC) = 2 FE R LA /2 2 L (i
IR0 Al B %K 43 (SRC) = 100 — CV X 100; CV: RC fy 25 5

MREAMBIRWFERZ —, KEW S Asp &R
B3R F1 219.391 mg/100 g, Asp 75T BR 9 55 . BB & I
o I S HAAEE R L., ERSHA RN
IR o A2 T AR M 2 R G R R s NP B E
gL CREWME & Arg P BBRE KE W BA R K
HEHMREZ —,

R3 REEHHAASEBRNESERLA
Table 3 Therapeutic amino acid contents andpercentages of

barley leaf powder

i/ o A2 A LR
2N AR . .
(10°2mgeg b L %
Asp 1 219.391 20.828
Glu 1390.873 23.758
Gly 579.728 9.902
Met 30.052 0.513
Leu 767.549 13.111
Tyr 307.272 5.249
Lys 559.379 9.555
Arg 506.852 8.658
Phe 493.344 8.427
e 5854440 100000

22 REEMEBSEER
2.2.1 WEEAESEMREE T B 2 AR SRR AR SRR £
BB AR G 35 Rl e LR S . o, 440 nm 40 K
B i 2 B (Pro) W {55 BE W 5570 nm b A% 0 1) JHL il 520 6 2 1) =5
FEWE, & 2C) A DUE S TR 0 3 B8 AR R AT L U X
PRGN J5 i A P BCE A IS . W 2() AT RE® M & f
25 Pl eg A TR H g b 2 B R 4> B CR R AT, XTI 2
(o) (AT, Pro £E 440 nm 4b4) B K 1.
2.2.2  RFEZHiM e Bg 2 B IR S i M L0 i

(1) KEW I B R SE R S i - 35 4 T, KT
WP B A LR S iy 983.852 mg/100 g, A& 26 FhiE
BIEERR A E R T 8 A T E AR, BLW R Wk
PRERMEFEERTEE,

(2) K22 T8 v U S 56 R 4 B T« 2 3k TR AR 4% 9T v
0 5% 5 A 79 A ) 52 A [ /g XU, — i D-2 B 1R 2 LAl Ok
L T2 1 00 5% e 11 2 /0 W, 22 DL O 5 22 A0 % G 141 % KO F
A TR I 2 A Y Mk A A O A S, DY
Tk, BHOR & IR F B Gly. Ala,Ser. Thr, Pro, His; 7%
BRI FEAFE Val,Leu,lle, Met, Trp. Arg; fif I & 5t g
FEATHE Lys. Glu, Asp; J5 & % 5 MR £ % {245 Phe, Tyr,
[30—31]
RAERAE N E FMETEN AR5, S 5 KR Y 55
Bt B SR AR AT K R R T K R g S B K
i KUBR 2 A B W0l 90 9 20 BE TR LU B 8 0 o XU e I A ok
PRI It 9 9 0 ik I T XU 5% i 2 KT . R D 1 S R S R
[l g ki, Hor 8 Fhb 75 Z BE B Thr 2 BUHIIR, Lys 23
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HEWK , Phe 2 8105 75 bk, Hofh 5 Fh 2 2B S 0k, KR 8P
DRI S0 i 2 et K 22 T o IR IR S 1 %) O ) S« £ o i 1R > it
DREEEIR > R B R > 05 B & F R . KA KUk
SR B AR 534,945 mg/100 g, Hoh Glu & e h
82.512 mg/100 g, AHEF 5 AT LLFE . Glu B RCT K K,
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Figure 2 The Chromatograms of standard amino acids and free amino acid samples of barley leaf powder
x4 HEEEBIFTUEER'
Table 4 The analysis results of free amino acids
e 1 0 FRFEE i/ PRI R A e 4 0 I NG &/ PR i A
5 5
[f] /min LR (1072mg-g 1) MRERESE/ % [f] /min KLz (1072mg-g 1) MRS/ %
1 1.747 P-Ser 19.816 2.014 19 48.953 Tle* 23.207 2.359
2 2.287 Tau 16.626 1.690 20 50.640 Leu 21.705 2.206
3 2.993 PEA 324.682 33.001 21 52.560 Tyr 16.443 1.671
4 10.620 Asp 69.393 7.053 22 55.920 Phe* 31.264 3.178
5 15.327 Thr* 28.984 2.946 23 59.293 B-Ala 21.701 2.206
6 16.880 Ser 40.600 4.127 24 60.867 B-AiBA 2.375 0.241
7 21.573 Glu 82.512 8.387 25 64.640 7-ABA 32.606 3.314
8 26.020 Sar 0.000 0.000 26 69.327 Trp* 16.403 1.667
9 28.813 a-AAA 0.000 0.000 27 81.453 Hylys 0.000 0.000
10 33.353 Pro 51.794 5.264 28 85.347 Orn 0.000 0.000
11 35.147 Gly 3.617 0.368 29 88.367 Lys™ 23.094 2.347
12 37.087 Ala 55.485 5.640 30 90.427 1-Mehis 0.000 0.000
13 38.780 Cit 0.000 0.000 31 92.880 His* 8.547 0.869
14 40.353 a-ABA 20.869 2.121 32 97.173 3-Mehis 0.000 0.000
15 42.600 Val* 36.551 3.715 33 100.420 Ans 22.726 2.310
16 43.953 Cys 1.565 0.159 34 104.200 Car 0.000 0.000
17 45.513 Met 1.055 0.107 35 109.673 Arg 0.000 0.000
18 47.167 Cysthi 10.232 1.040 gt — — 983.852 100.000

P BRI
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x5 AZEMPRHKEERNSER RCT'
Table 5 The contents and RCT of flavor amino acid in

barley leaf powder

IR W5 B i/ i/

e RCT
7.
2R (1072mgemL™") (10 2mg+g 1)
Gly 110.000 3.617 0.033
Ala 60.000 55.485 0.925
FHR R Ser 150.000 40.600 0.271
B 9173 Thr 260.000 28.984 0.111
Pro 3.000 51.794 17.265
His 0.200 8.547 42.735
Val 1.500 36.551 24.367
Leu 380.000 21.705 0.057
R AR Ile 90.000 23.207 0.258
R Met 30.000 1.055 0.035
Trp 90.000 16.403 0.182
Arg 10.000 22.726 2.273
Lys 50.000 23.094 0.462
i R 2 X B
. Glu 0.050 82.512 1 650.240
Asp 3.000 69.393 23.131
‘ Phe 150.000 31.264 0.208
05 B
o Tyr 260.000 16.443 0.063
AR
Cys 2.000 1.565 0.783
IRy — 534.945 —

T AR & B L33 (ratio of content and taste threshold,
RCT) ,RCT= %W & & (mg/100 g) /% I %8 3 R B {H (mg/
100 mL) , RCT<C1 I, 3% 28 B iR X ) S5t i) JRL Ok B A TG 52 i)
RCTZ=1 W 3% & TR X ) 0 A A 5% 0, RCT K L 1% &
TR X IR 5 i K
3 iR
KEW R A0 26 A& JL /R, R AL M AN K 24 &
HEETURENBERNER . REGBEA 17 ok
fift Z TR Horh Glu & i FE 57, @3k 1 390.873 mg/100 g, H
O Asp, i 1 219.391 mg/100 g. 8 Fi A A b 7 2 FE R
T KRR FEER 19 4056 DL b Met SRy K 22 1 #8928 — PRI
AHEER . REZWHH PEA & &£ . ik 324.682 mg/100 g,
Asp.Glu,Arg,Pro.His.Val 6 Fftiiff B3 2 3 2 . 1l K 22 1 B &2
IR R LR
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