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Determination of amino acids in seeds of Setaria viridis (L.) Beauv.
by pre-column derivatization RP-HPLC
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Abstract: [Objective] This study aimed to establish a method for determinating the contents of free
and hydrolyzed amino acids from seeds of Setaria viridis (L.) Beauv. by pre-column derivatization RP-
HPLC. [Method) The sample solution including free and hydrolyzed amino acids from the seeds of Setaria
viridis (1..) Beauv was prepared before being derived with phenyl isothiocyanate and triethylamine, and
detected by HPLC. The precision, stability,and repeatability were detected before gradient elution chroma-
tography was applied to determine the contents of free and hydrolyzed amino acids. [Result] The 21 amino
acids had good linearity in the range of 0. 001 9—2. 700 0 pmol/mL with correlation coefficients all over
0.999 0. The average recovery of free amino acids was 87. 50% —100. 20% (RSD=0.82% —2.46%). The
average recovery of total amino acids was 91.10% —100. 21 % (RSD=0. 52% —2. 08%). There were essen-

tial amino acids and semi essential amino acids for human in seeds of Setaria viridis (L..) Beauv. But tryp-
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tophan,asparagine,and histamine amide were compromised after hydrolysis. [Conclusion] The established

method was sensitive, accurate, reproducible, and reliable for determination of amino acids. Both free and

hydrolyzed amino acids were rich in seeds of Setaria viridis (L.) Beauv.

Key words: seeds of Setaria viridis (L.) Beauv. ;amino acids; RP-HPLC;pre-column derivation
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HO ARG H 538 ) 55 b 245 BLES rh A7 0 0. ) 2 T
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SELT L RERT AT 2R i ROR AR 43 12 (RP-HPLC) 1
SE Z AR BT e R o0 A R ROR R i A
DG T8 25 W) Rl PR A a2 L IR 3 i vh A5 21 13z
IS By — A Sy BEAR A S AR R A I U7 v . AR
B4R A H] RP-HPLC A6 1 iy 2 2 b v i) 2 B iz
o5, L O o R R R B i — 25 B ST R T R R
RS %
IR i S RS WIRES
L1 # #

H B R SR W T RO R AR B L 220
Dl SURE A& N GRS S
1.2 FE5EF

CXTH-3000 e AR 10,385 A CIE 5081 i 1 7
FeA B2 1) s DHG-9140A U4 i 18 46 (1 i A
TIPS PR A D) 5 2XZ-4 B A E (L
T Tl — 2l 1 38 A BR 23 WD 5 DZF6020 H %5 1 1 s
R ERE = AR A BR S R 5 0 R /K i 4 (b o BR
KRB KA R FD ; PHS-W LA Ph/mV iR
JEFRC R R AR A IR A B . BB, 20, (i
afi 3 SRR SR R TR (PITC) WAk 2445 21 Fl &2 3 82 ([
255 AL A A BR A /D L e bl Ho R 34

M A
1.3 F %
1.3.1 XA egBeH W A KBERI1 ¢ &

R4 gl oK % fg . FH 2 W8 pH Sl 6.5, ik =
1.85 L.Jm 140 mL ZJiF . #%2),0. 45 pm P8 5 &
HI75 0. 1 mol/L Z 4 (pH 6.50) 5 2GR H
93 + 7 MBI A,

WEH BoK % B2 K5 800 mL, /K 200 mL,
27,0045 pm JE R uE L BI A5 206 5K R BLLE
41 LB B,

A AR A CE S 8 R 4% T 3 500 T 48 VD) < B
2 mL SERR AR S B 10 mL B P, 20 R
ESR): IR

frE A B CH) = & B il P 485 WD - B 2 mL
= ME 10 mL AR N R 2 208 /)
2.

1.3.2 ALBAFEE RGBS MHERHKIRKLR
R (Asp) 16. 7 mg. & A R (Gluw 18. 4 mg., #Z & R
(Ser)13. 13 mg, H & & (Gly) 9. 38 mg, 4H & M
(His)19. 39 mg. 45 & R (Arg) 21. 77 mg. 1 & &
(Thr) 14. 90 mg. N & & (Ala) 11. 13 mg. i & 2
(Pro)14. 39 mg. Bt & i (Cys-Cys) 14. 02 mg. 2 B
M (Cys)15. 14 mg &z R (Val) 14. 64 mg., H i
MR (Met)18. 64 mg, 5 5% 2 2 (Lle) 16. 39 mg, 5%
ZMR (Leuw) 16. 39 mg, fgZ M2 (Tyr) 22. 64 mg, KN
Z R (Phe) 20. 64 mg. A2 # (Trp)25. 51 mg. i &
2 (Lys)18. 27 mg, KA B (Asn) 16. 70 mg FI4F
AWM (GIn) 18. 26 mg, il 0. 1 mol/L £ & #8 75 %
fif# o T2 S DE &0 BR Mk BE M 0. 625 pmol/mL ., Hi i AR AE
WeRE Ry 1,25 pmol/mL PP UER WL .4 CLRAF

1.3.3 Bk ey s & 5474 (DS IR
P TR R BRI R B AR AR AL 0.5 gL ImA
IR 80 50 % L BRI 50 mL, 48 74 $2 L 30 min,
FH & 4T3 0 8 FE I AR TR 4341 50 %0 L BRI 30
mL, B HEH 30 min, i 3. G JF 2 IR IEW T
80 CR ¥k =ik T FRBU 41 50 0 L BRI
FEAAE 10 mL, B 1 mL £ I AfTAE ] A
M B4 1 mL, ¥ 50 CRHLAEF 45 min, A IE
CbE 1 mL 2O ZEWH 0. 45 pm B I8,
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(2) KA FE R bk T S W . SR FH R K ## 19 J7
AL R R RS SRR E AR N,
ARETF H ORIk A g R B2 5 AU IR
TR RS TR K A S LA B 1k 2 B R A Ak 0 O ik AT
R, HARSRAER RS IRE S 0.1 g, B T2 5
TR K 45 . A 6 mol/L 3. 10 mL A& F 4 %%
10K 1 mL EEMESRA3 K. &EF 110 C
HEFT PR 24 h KR & T 80 C/RBHER T, m
A 2 mL K, B2 Z AR 2 R BE 2 ML % K i B
s MA 2 mL K, 85 1 mn{fiEEtEST 10
mL ZEEHR P W T mL S ORI AT A2 R A
A B % 1 mL,F 50 CREFPREF 45 min, IIAIEC
Pt 1 mL ZEHCHUR 2 0. 45 pom I8 BT 38, i
1 HPLC 3 #r .

1.3.4 & 4&# {44 Ultimate Amino Acid
AR 1% L A (4. 6 mm X 250 mm, 5 pm), i
.1, 0 mL/min, K%K 254 nm, d: .36 C .
Fear .10 pL, WA A JE K. 0 min, A; 11 min,
6.5%B4+93.5% A;13. 9 min, 11% B+ 89% A; 17
min, 13. 4% B+ 86. 6% A;29 min,30%B+70% A;
32 min, 70% B+ 30% A; 35 min, B; 42 min, B;45
min,A;60 min, A,

1.4 HPLC Fix%®%E

14,1 ZM X R2F R o ) B B R Aw e I W
0.01,0.05,0.10,0. 50,1. 00 mL,#% 1. 3. 3 5 Jy i 4F
A G AT HPLC, DL 4% 28 5 8 0 18 AR AR 5 ()
SRR U (umol /mL) R B A A5 (o) AR 1

142 WHEERXRE BEGEERRERR 1
mL,#% 1. 3. 3 95 )y ¥4 4 5 AT HPLC 43 7, % 22
HERE S U W T AR B BT IR A B
1.4.3 #w MKk Bl 3.3 WHMEm 1
mL, 55T 0,1.2,4,6,8,12 h #47 HPLC 407, il
U TET R, 25 556 O Tk AR e P
Ld.4 EHMXE  HFE 2R 5K %
1. 3.3 795 J7 1 il 4 i 2 2 ik TR R e R 1R 1) 1 3K
i RO AR AL #E 4T HPLC 23087, P47 6 v, il
FEWE AR PR A R O i B IA M E A
L4.5 Jedrwrpc FaXse (1)U B & 35 W i Ak a0l
M B RREE M IR i 0 M) R B R B R
(S EE MR R H 0O 0. 25 g, AR & & 3L W Ax
WE TR 1 mL, 3 U0 B9 22 5 R K D 5 v 4 i) 4 ML A
A GHERE AT 6 K TR A AR 1Y B

(2) K5 %% FR . 60 24 3 R 7 1 1 0 B8 B b
K 0.05 g MATRG Z AR ER W 1 mL, #% 7K fig
LRI 7 3 43 B HL AT AR CHERE AT 6 IR LT
B A% A TR Y R
1.5 SEBRS=ENE

W) B2 B R RE A $% AR B 5T 8 7 ) RP-
HPLC 3 43 7 I G Ui 12 220 35 1R K fige s LR 5 i

2 ZR50M0
2.1 HPLC /2%
2.1.1 Z&Mxz MmEELAMW, 21 HEAFEROKE

e BEAE 0. 001 9~2.700 0 pmol/mL P54 H %
T AR R IR R A R E R 1120, 999 0,

F1 2IMHEERMKEDNIFAE

Table 1 Linear regression equations of 21 amino acids

BAEEM A 2R [l 5 A AH K Z 5L

Amino acid Linear regression equation R?
KA Asp y=1471 884.63x+3.18 0.999 8
M Glu y=1 155 216x—125 0.999 4
KAWL Asn y=1 111 800. 752—110. 03 0.999 6
281K Ser y=1 021 323.81x+98.57 0.999 8
HHEm Gly y=968 1992x+151.6 0.999 6
A B Gln y=1 005 900. 14x—179. 02 0.999 0
H % R His y=1016 081.35x—76. 60 0.999 1
IR IR+ N &AM Thr+Pro+ Ala y=1212512.41x—214. 21 0.999 7
AR Arg y=1 284 300. 32x+62. 06 0.999 7
B &R Tyr y=1574 259. 262+196. 76 0.999 8
AR Val y=1 610 736. 88x+199. 79 0.999 7
P& R Cys-Cys y=2872 370. 85x—>54. 20 0.999 5
B iR Met y=1492 527. 07x—439. 22 0.999 8
HPER + AR+ R4 E R Cys+LeutLle y=1 338 731.34x—418.78 0.999 7
KRR Phe y=1 404 290. 172—530. 49 0.999 8
&M Trp y=2 100 538. 462+296. 62 0.999 8
#i IR Lys y=2 481 142. 21x—416. 29 0.999 8
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2.1.2 MEE 21 Fhad SR W 1w AR AH XA VE D
22(RSD) 7£ 0. 61 % ~1.12% (n=5) , KWL 28 K5 2%
R4,

2.1.3 AW 7E0~12 h, 21 Fpa 5L i mFL
RSD 7E 0. 62 % ~2. 23 % (n=9) , & W4t 5 i W AE
12 h R E.

2.1.4 FEM 21 Pl B & LR AR X & & 19 RSD
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A 87. 50% ~ 100. 20%, RSD # 0. 82% ~
2.46%, 21 Fh oK ff & B BR 09 O 2 [l R A
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F1 o R AT R A
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Fig. 1

HPLC chromatograms for determination of amino acid in seeds of Setaria viridis (L..) Beauv

a. Standard amino acids;b. Free amino acids;c. Hydrolyzed amino acids; 1. Asp;2. Glu;3. Asn;4. Ser;5. Gly;6. Gln; 7. His;
8. Thr+Pro+ Ala;9. Arg;10. Tyr;11. Val;12. Cys-Cys;13. Met; 14, Cys+ Leu+Lle; 15. Phe; 16, Trp;17. Lys

7 JFE B o v it B R R M i T aA B 5. 400,
KR BRI IR B Ak F] 45. 7%, #E 2 AT,
K B o Ui S A LR O I A AR 21 P
Fi2 o A TR 1) 2 o = T T A I 5 P A o O R ATk
e (2 260. 18 mg/hg), H ¥ J& f & R (636. 66
mg/hg) , P2 R 1) % & AR (20. 71 mg/hg),

21 Tk fife 52 56 R 1 5 BH S Lb U B (L TR A =
1R FE K M A S R b, N R0 T I 0 3 R 0 5 R
AR VAR ER VAR T AR VENA
T F0 Y B A R AT L5 A S R R AH FL , a0 5 2 ik
Mg o i APO N, B RR T B ik 562. 84
mg/hg. KM IR & A 2 00T WA =R .

AR, P EAR & B, 15 6 731. 49 mg/hg,
PR A %4 00 1 5 TR L S D) RE LR A A A T T
YA EEAERY . AR IR A R R
i PO SR U i R VA RS BrI L7/ i< K7 R T G et 7/ D
VFZ BB RO, LR RAVE T TR BE 25 L 1 i L
RTETAE ZHNH. IS 58 m %S 1E
e, R R R R A R A AR A, A
5 677.48 mg/hg., & [0 /K fift 2 FE R & — Pl
W75 Z B S R e TR M A T ke . AFE TR
KA A R L 0 SR 2 B IR R A Tk B R 4 A T i
2 R T e 3 DR K A I ik 3 R UL IR i i AR AIK



%9 B A AR KT AT A RP-HPLC 3210 % # B o b T & 2L i & 189
k2 HNEEHFRESEEBRMABISERNMHLERSE
Table 2 Types and contents of free amino acids and total amino acids in seeds of Setaria viridis (L..) Beauv. mg/hg
RS ES Ui B = SE R IR i LR
Amino acid Free amino acid Total amino acid
KAEAZ R Asp 69. 43 4 057.00
AAm Glu 94. 29 5677.48
RAEWEME Asn 2 260. 18 48. 14
24 5%k Ser 275.02 3 204. 05
&/ Gly 51.04 2 213,41
A AW Gln 195. 74 425. 50
48R His 48. 64 1663.41
AR +IHEMR+NEM Thrt+ ProtAla 617. 56 4676.18
&M Arg 636. 66 6 731.49
B &R Tyr 131. 46 1 356. 00
R - Val 224. 00 2 024.98
B4z Cys-Cys 20.71 1991.55
LR * Met 247.79 2 024.18
e bk R+ R + RS & R 0 Cys+LeutLle 112,11 4 268. 33
KN Phe 158. 25 3237.35
BEm " Trp 125.78 562. 84
WEBR " Lys 120. 34 1557.93

P ox REL T AR,

Note: * indicates essential amino acids.
3 i

ATFFEAE BB b X R 7 Ve i b W AT T
B¢, % B4 Eh R Tk BE BRI R T R L R A
Wiz 2% ST K At e T (EL 8 K A R A 2
LRV R 6 mol /L B . B (6 SRR K A Ik M A
WG 3 Pl SR A A S B R K B A L TR
AR R 6 mol/L £h WK ik SR . 7 LAFE RO BF
S K AR R A 5 SR K A TR 2 I
W HEAT 507000 A G g o 3 3 AR I R AT T
Ko AEL K5 10 RS R V0 T 2 TR M 25 G )
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. AR IS TR Y] R T A A A A
W 1 SRR U B AL R A B AT A 5. 4% L K A
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