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B OE:EVYTKERTIMBEESEREERSEN
HPLC %€ 771k . SRERHE T W S AH I B i pH TR S Rk B
RN T HEER R R EEARNR, R 5% mAR
VAR IR, Fl KOH YR #1)5 #£47T HPLC 4341, R Waters
Atlantis T3 C18(4.6 x250 mm,5 pm) it 5E, Ll 15% F
BE - 85% BEMREL SO M BN AH , FIBEER 1A pH 4 6. 0; 35 5%
7% :0. 9 mL/min; 78 :27 C ;8K K :256. 7 nm;12 min
WSERINSE o 5RFKH : Tyr ,Phe Trp 73| 7E 6 ~ 500 pg/mL,
30 ~1 000 wg/mL 1 3 ~250 pwg/mL JEENA B EFRILMHEX
RHAHEMERB(R)FE0.998 6 ~0.999 5 Z i, =K
KR 35124 2 pg/mL.10 pg/mL.1 pg/mL, fiis [ H H7E BERR RN EAR; BER; AR
88.0% ~105.2% Z 8], J7¥:¥RAE R 8 H 1 7 5 € = HESES. S985
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Empower2 {34k {4 ; H 4% 1% KUBOTA 520 E5.0»
#l; H A 5 SK8200 HP #7/= 1Y ; H 4~ YAMATO
SN M) AB104-N 7347 R,

SEE K 7 i (BEE B 38 BV IR ) 1B
T R AR OSSR T 3, R R E T
=20 CUKFHRR
1.2 XF

L-Phe L-Tyr, L-Trp &£ 475 ¥ & #5119 T Sigma
AT REEN AR, SRR A 0 B A,
[EMNH, BERENNRL; HER, ZF TR,
TREIK GRS o 26, 90 T [ 25 4 Bk 5
FIERAR , LR K IBEEK
1.3 —Rgaiksy

{838 4F: . 38 E Waters Atlantis T3 C18 (4. 6 x
250 mm, Sum) 4354 BN A: B = 15:85,
A BRI, B 27 0. 05 mol/L BEERE —# Al
PR — AR, BRI pH 2 6. 0; % BEVENT ; I
:0.9 m[/min;ﬁﬁﬁﬁo }LL;E‘ZEL:27 C ,KTL\()”\“
P :256.7 nm,
1.4 FRAERREIE S R ARE Lk

F 2. 5% By R ARV WRBC ] 3 M5 & R E B
PRV EIR & 25 W, i Phe \Tyr B2 Trp HJ¥RBE 4>
41 000 pg/mL.500 pg/mL.250 pg/mL, 3 FH
2.5% 1) im ARV WK B BRARE TR & 18 2 WK
WHERE2.5.10.20.,50 4%, 25 B A 30 pLiBA
FRAEVE WA AT B AL RE , AR 4 OR B B 1) E 1, A
) e Y R 5 ECAH oz B vk BEAE L, 4 T o o
%o
L5 KEmPEEFEREIERNG&

BURURIF I E5EIRN 5.0 g, LA 10 mL
5% IR RBRSIHK 2 min, FIBBEH 5], 72 4
°CF 10 000 r/min Z.0» 20 min, B EERTIE, 3
UBJE FIUTIE ) I AT 1) 5% PCA ¥ W #E1T
Bt B0, EE 2 WEE I BB, A KOH %l
IS pH 2 6.0, HAIETFEHT 5 mol/L ) KOH
WWRTT , R 2 % pH B, B0A 1 mol/L ¥y
KOH Wi, MK ER 2 50 mL A&
o B AR 2 mL, 5172 K 0.45 wm 7KAH
i S UR Y =il 3| 54 2= 5
1.6 HR55H

K PR B8 8] b 358 0 B o o o 28 vk Xof
Phe Tyr 2 Trp #4757 , FIAMR LT E &
o Hr, HEART
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X=(CxV)/1000 m (1)
KA X OWREdh P AR & & (g/ke) ;€ T
YR ZR B2 ) RORE S P O5 B IR R R IR R
(ng/mL) 3V ok i R BOR B AR AR (mL) 5 m D9t
A R (8) o

2 HR5ihe

2.1 REUEFIMIERE

AR LR THEAKHR . ZAZR. HE
BRI BESE IR BRI 4R BUSUR S R R A S
FIRVEARBGR B, 3 T 55 7 ik S BL R 1 e i 2R
B o RIS S TR E R 1% .2.5% 5%
B 10% m RBRARBUR, S5 R &2 5% R AR
R R R, TRRRNEAER EE—
WRIR (ZRFEBRIEE ) , 76 = Wk BE (SR BR T Wk i A /]
RESRF IR IR Bk g, S BB AR &
B TR SRR MR B o I ) 25 5 e B R
URERR , T A SO 5% B SRR VA AR h
RBUEH
2.2 HWKKAYIERE(256.7 nm)

A BBk BE A 500 wg/mL.1 000 pg/mL.250
pg/mL (¥ L-Tyr, L-Phe & L-Trp 47 #fE %5 W 2 17
210 ~400 nm ffy £ HMB BB, BRAG LR I R Y
20 ZFEFERAET LI (P /DT 220 nm) ¥y
A EIMDETR I, HoAth IR 75 ik B I BR A
ELH T, MRS EHMNX (220 ~320 nm) HA
I B IR R ILBRA R IMEM, BRI 2 AP X B
BRI . SE5 & B L-Tyr L-Phe } L-Trp 3
T B AE I 48 A0 X B B K R U K 4 A R
274.5.256.7 #1279.3 nm, 7F 279. 3 F1274.5 nm
B, {UA L-Trp F1 L-Tyr {350 H B, TM7E256.7
nm 4 L-Ty, L-Phe i L-Trpr ¥4 i, 40 [& 1 Jir
No HEIHERE 256. 7 nm IR K .

2.3 AAZHBRNFERIRERSENEN
A1

A HAR T TR B TRl TR 5 v o % o
VRO 95 IR A R A B I M R, 3 2 iR
BRI, R hBAE TR 3h A, LB Bh B K,
FRE BT E A, Bk B AN GF, A 0. 05
mol/L BERREL G MR AT K BAR Y SE &5 88,
T L BUAR 47, B WG 2 05 7 R L R 4 1T Y 22
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Fig.1 UV scanning spectrum of L-Tyr, L-Phe
and L-Trp

2.4 FREEK BRI E R R

A S BRAE 256.7 nm B R B R B8 B[R]
K, SCHkARE A 2 g ki (B 20 A
EHMEFEER, ARG HPESRR. 41X
HH 38 24 B Y 5 4 REA B £ B BT A 2 i 2
MR, B L T Bk 5:95.10: 90,
15:85.20: 80 (¥ F B2 S5 PR R 28 Wik, Xt 3 Fh 0%
FIRAREBREENEWEW, SREMN, HEEF
B LV 38 i, B2 55 R 1) % B8 BsF [ A /N , 1HL [] B
R RE R E S ST E. Hi% Ry
FRAGHI AR R B B L AR B R 73 1, AR S IR
BEHEEE 0. 05 mol/L B ER — & 4 19 L 1
15:85,3 Fp5 7 iR 8 L R ) e B i) 4 L, [l B 4
B R U U i JE R
2.5 pH XEREM

B F Trp,Phe, Tyr M55 H s 20 51 0 5. 89,
5.48.5.66, 7 pH KT 6 Bf 3 HHFm B H 2w
FL AT DAk SR 3 RS R IR 7R S L S A B B/
ViR T2 2 47 B IR, HL G 3 3 AR AT T
MU MR pH 7E 6.0 ~ 6. 8 2 Al BEAT HL AR
ST TR I, EREIREE S B AR
BIARAE B O , BB FR shAH i pH & 3 Fp5
FIREILRR, X pH 2 6.0 BF,3 F5 & R E R
PREmtE /D, I B & NIEERB B TR0 E.
I, BT s A pH 28 6.0,

W EIRSCIEE R, R E 3 A i b
BLIE 3 Fhoy 5 i R LB A IR A VW, 3 Fh
FERBERIL BN L B, R FR, W 2

B .

1.40 Tyr
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)fg 0.60 Phe
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Fig.2 HPLC chromatogram of aromatic amino

acids standard

2.6 FiktkeEIEtR
2.6.1 LRPEIE S KR

vk B R 500 pe/mL.1 000 pg/mL.250 pg/
mL ) L-Tyr, L-Phe & L-Trp #5 #E IR & ¥, H
2. 5% )iy ARV WK A YR 75 B 2.5.10.,20.,50
£, RS SRR, DAETE R y SHE x fbniE
Mk, £ I8 5551, L-Tyr, L-Phe  L-Trp 43 5| 7E
6 ~500 pg/mL.3 ~1 000 pg/mL Fl 3 ~250 pg/
mL JEE A RIFEER R, LMK R
(R*)7E0.998 6 ~0.999 5 Z[f], HRIE(EMELL, 4
o1 e = DM 3 A5 B (s/m = 3) B E B AR
KRR, B 5236 45 5% : L-Tyr  L-Phe | L-Trp [ &I
KRR 43518 2 wg/mL.10 wg/mL Fl 1 pg/mL,
AR M Bl B A T BR AT R AU BESR . gk 1
Fi7R o

F1 [EEFELMEEX BB R
Tab.1 Regression equations, correlation coefficients
and detection limits

TiH ml )= 7 LMK REL e
(pg/mL)
L-Tyr y=1526x-1325.3 R?=0.999 1 2
L-Phe y=1167x+3970  R®>=0.998 6 10
LTrp y=1049x+1174.8 R%=0.999 5 1

2.6.2 KEEELE

XAl — 3 FhJ7 A R R TR IR & 1 v A 20 5
HATAWER IR, 5 3 F55FREAER I
YA P W TR AR R OR B P (] o 3R 2 AT, AR 6
BRI A ) RSD 7£0.42% ~0.57% Z [,
PR B i8] ¥ RSD 7E£0. 15% ~0.30% Z [ , & B Y
AR BE R, BT I SE 77 R R E BT
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x2 BEE
Tab.2 The precision of the method ( +SE, n=6)
oE e P g mn ST
L-Tyr 805 519 +962 0.42 4.28 +0.01 0.15
L-Phe 739 778 + 806 0.57 7.18 £0.01 0.16
L-Trp 601 608 +700 0.48 11.24 £0.02 0.30

2.6.3  [EICRLE
ARSI UK 7= i (T 3% I X AR A R 40) 1

AR o BUR [l B AR HE L IR 5. 0 g A
B AR IR 3 AR BN IK 3 A
AT, #% 1.5 T BTk B2 R BEAT AR S AT AL B, LA
PR Sk T S B RO AR 4
RN 3 PR : L-Tyr L-Phe K& L-Trp bt )5
WM H 973 B 53 51 492. 0% (8. 0%
105.2% ,RSD 435 6.4% 2. 5% F13.0% , 3
ZITIEGRAGRE , AT L TR ™ i rp e B 05 A R
REBHIHTIRE o

*3 EERRK
Tab.3 Recovery test( +SE,n=3)
WH mEni/ (ne/s) FZhru R (pe/e) B/ % -2 e/ % AR bR UEAR 22/ %

50.0 48.7 +1.8 97.4

L-Tyr 200 185.6 +2.5 92.8 92.0 6.4
400 342.8 +1.9 85.7
150.0 132.5 1.2 87.3

L-Phe 500 447.5 +1.8 90.5 88.0 2.5
1 000 862.0 +2.38 6.2
25.0 25.6 £1.5 102.3

L-Trp 100 105.6 +2.1 108.6 105.2 3.0
200 209.6 2.4 104.8

2.7 M 3 45

BATTENL TR R B X AR 3 B iy B 557
BRI RE , BUR ORI A9 7E 58 EL X IR AT &
#har 5.0 g, M4 3 AFAT, FFHE L ST TR B
BRAATRE S AT AL B, AR5 227K AR S AL UB (0. 45
pm) JEI, 3% _ER I AR BEAE 30 pL 156K
([&13) , 4 D9 ks o b Jo 97 58 B X IR AT &
#ksr HPLC 3518 o LABRHE i 223153 5 58 F iR
ARESH 3 MRS T REAERN TR, 4
RN FR B X IF AR ER S IR LTy & &
$7(0.19 £0.05) g, L-Phe & &4 (0.08 £0.03)
g,L-Trp & 45(0.05+0.02) g,

0.020

o)

N

% 0.010 Tyr

= Phe Trp

A
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00
] /min

B3 mEAMNTFRINREEREE
Fig.3 HPLC chromatogram of Penaens

Vannamei sample
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A SCH|F Tyr Phe 1 Trp & A FILFEIRR
S5 EA ORI —FeE, TRATE EEA
HPLC 2£5ME AT E . KA E T 256. 7 nm
RIS , R A R BB AR R 52 vhRVE TR B A,
- F#sERE pH £ 6.0, F§ Waters Atlantis T3 C18
B BIISE , 12 min P [R] I KK 7 5 o 3 A
RS o R B AL BR AT R 7 B I 5 . R IE IR
BR IF Ry 8 PEAR IR , W T AR € BRI S 4L,
WA LI R, K= S 3 RO R AR
B8] B9 RSD% 34 /NF 3% , W T 2 1 RSD% 34 /)»
F 3% , ks ENCRTE 92% ~105.2% Z[A], FKH
W AT 5 B B YERR . T T K A i
BRAR FENEARMEEARS BHNE.

Tyr
0.04
2 T
= .7
# 0.02 Phe
R
=)
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00
B i) /min

4 FRERNEHREGIEE
Fig.4 HPLC chromatogram of sample added standard
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Rapid analysis of free aromatic amino acids in aquatic product by high
performance liquid chromatography

QIU Wei-giang'?, LIU Bing-xuan' , CHEN Shun-sheng'?, XIE Jing'*, HUANG Xin®

(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Engineering
Research Center of Aquatic-Product Processing & Preservation, Shanghai 201306, China; 3. Agricultural Bureau of Yanshan,
Yanshan 334500, Jiangxi, China)

Abstract: To establish a HPLC method for the determination of free aromatic amino acids in aquatic product.
Optimal conditions such as pH, flow rate and concentration of mobile phase were confirmed. Accuracy,
precision and limit of quantitation were surveyed and evaluated. The method is based on an extraction of
amino acids from aquatic product with a solution of 5% perchloric acid followed by neutralization by the
addition of KOH just prior to HPLC analysis. HPLC system consisted of a Waters Atlantis T3 C18(4. 6 x 250
mm, 5 pm) column. The mobile phase consisted of 85% 0.05 mol/L sodium phosphate buffer and 15%
methanol, adjusted to pH 6.0 with phosphoric acid. The flow rate was 0.9 mL/min, the column temperature
was 27 °C, and the detection wavelength was 256.7 nm. The three amino acids were separated in 12 min.
The standard curves of Tyr, Phe, Trp were linear within a range of 10 —-500, 50 -1 000 and 5 - 250 pg/mL,
and the correlation coefficient deviations range from 0.999 86 to 0.995. The limits of detection were 2, 10
and 1 pg /mL. The average recovery of spiked sample deviations ranges from 88. 0% to 105.2% , In
conclusion, this method proved to be simple, rapid, reliable and with high accuracy and precision. It has
practical value for detecting the three amino acids in aquatic product.

Key words: aquatic product; HPLC; aromatic amino acids; Phe; Tyr; Trp
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