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WOE: T IE S R PR IR I LA B S T SCIRRE T 6~ s - IN- R R B 3T 19 P -
B (AQC) FERTATAE G #HAT MR G5 (HPLC) 43#1. RJH Phenomenex Luna C;g (250 mm x 4.6 mm,
5 pm) RERE, FEEDN 35 °C HishH A HEETFK, FahH B NG, TshH C 2 10 mmol/ L [t R B %
(LAVKESERIA 2 pH 5.10) , BREEPENE, WHH 0.8 ~ 1.0 mL/min; KNP 248 nm, [R]BHIE 52 5 A H il 5
IR, ST 18 PSR 0. 02 ~ 0.5 mmol/L Y B 5 [ N AT R AT IR MESC R, r ¥7E 0.998 3 ~0.999 2 2
(6] FARRPMAT 14 FliFsg 280, S REIEEY 0. 087 ~2. 680 mg/g, F-HIHAEEILEE S 96.9 % ~106.9 % ,
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Application AQC as a Pre-column Derivatization Reagent for HPLC
Determination of Free Amino Acids in Borojo sorbilis Cuter.
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Abstract: To determine and analyze free amino acids in Borojo. The sample was derivatized with 6-ami-
noquinolyl-N-hydroxysuccinimidyl carbamate ( AQC) and then was analyzed with high-performance liquid
chromatography (HPLC). HPLC was performed on a Phenomenex C;; (250mm X 4.6 mm, 5 pm) col-
umn with gradient elution of deionized water (A) , acetonitrile (B) and 10 mmol/L ammonium acetate
buffer solution (adjusted to pH 5. 10 with glacial acetic acid) (C) at the flow rate of 0.8 ~1.0 mL/
min, detected with Ultra Voilet (UV) at 248 nm. Linear relationship equations were obtained with 18
kinds of amino acids in the range of 0. 02 ~0.5 mmol/L, and their correlation coefficients were in the
range of 0. 998 3 ~0.999 2. Fourteen amino acids were detected and average recoveries of those added
were in the range of 96.9 % ~106.9 % and RSD values were in the range of 0. 67 % ~3.07 %. The
method could be used for determination of content of free amino acids in Borojo.
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FEIRE (Borojoa sorbilis Cuter. ) 27 5 BL A
RIEHY) Borojoa patinoi Cuatrec. # Borojoa sorbilis
Cuatrec. FYSGARSL, 77 LT RPNERZ KA
PGTRAR, B E, HERIKT ~12 om, Fi&E
K700 ~1 000 g, 88 % DA oMK, ZhitEARGR, B
HERE, HRREE, FRREERTERE, 2
Wi MY, . AR WL R, EA
it EIERR T A B, R AR
AT R IEIR . AR LT R B R R B A AR R
WA 26 Rl B @ LR, (HIF RIEATE ST, A
SCR ARy SR R B IR R AR S B R A, %t
Holir ey @ BE MR A ORI 5 B AT oA, O S ARSR A
FEIF R R BERF A4

6 — ZHEWEMR — NV — 32 L BT BRI W e L - ik
HERME (AQC) A FiIAT AR fb ik S i AE R fd )™
W REIERR AT I, BT R it
AP AQC R —FhHLA 1R B T P R A B e S
FRTI , T 5541 fiig AR A i s 107 2B LR S A AR W)
IR XFRTEY RRE, 0 ~4 CIREE T Al f
fE—MH, WiRFE T RAE R, HARMRI S
SNSRI M . 7 AR R AETRT B8, 7 AR R R,
30 s BPRl e pioe4r, Hog i, o i pas A aln)
APKAR, GRS kT A
a2t P 2 R TR ) 3 I, BUAS T AR AR R Ak
SRTOT BRI L AQC R AR, DARERG AT
A A R OB € 3 12 0 5 AR SR rh T 5 i 2 IR
HEAT T FIIAE o
I A2y
1.1 {usg

BRI 5 33% 22 46 ;. Agilent Technologies 1200
Series ( S HL: GI3122A; PUICE: GI311A; [
SRS GI329A; Kl 4F: GI314B); (ifi.
Phenomenex Luna C;y (250 mm x 4.6 mm, 5 pm) ;
B .0 HlL: B600A BAIYANG CENTRIFUGE G20; #8
AL . WFE[E Kleen Sonic 320 =D (ZhE 250 W, #ii
100 kHz) 5 @EidEas . HHEEARVFIEA RA T
85 —2B B, HEIBIEE S ; pH il : Mettlter Tole-
do Delta 320; Jigh%7% & 4% : Buchi; FEH: 2 ~20
pl, 20 ~200 pl, KpXE1sc8 i (dbst) A
FRoNTE] s To/KIEFRNAifL 245 : Innovative Technology
PS-MD-5; 4li7k{¥. 18.2 MQ, Millipore,

L2 K%, EmREHNHEERE
FORA: ARTT R BRA ml SR AR s G AR R
BILMbr S : L-HER (L-His) | L-RAR

M2 (L-Asp) ., L-R52RIR (L-lle) . L2&IMR (L-
Leu) . LR (L-Pro) . L-#i% MR (L-Lys). L-
HRER (L-Glu) | L-HRER (L-Met) . L-4 A M
W (L-Gln) | L-KNZARR (L-Phe) . L-J32 R (L-
Thr) | L-WtZMR (L-Cys2) . L-22%JR (L-Ser) . L-
@R (L-Trp) . L-EHAMR (L-Val) | L-Fg &R
(L-Tyr) . H4&MR (L-Gly) . L-NEMR (L-Ala) . y-
BILTHR ( y-GABA) (MEANARYD) , DA EARALEY
W AH FEEREAEYRHCA T,

AQC FFAEIRFIRIHCH] . hsetn s AT a M (w
>95% ) o i FHATECZ) 28.5 mg AQC Hi K E T 10
mL Fifit, LOd IOk Rt e R 2 20E,
BCJ 10 mmol/L i AQC ¥, fRAFT THarT .

BETR B G Ml . B2 0.77 g (0.01 mol) FEFR
Bk, nkZE 1L, DIvKESERIE pH % 5. 10,

IR £ 22 Wi, WA 2y 7.45 ¢ (0.1
mol) SHALEFFE A 6.20 g (0.1 mol) R, Jmsk
Z1 L, B0, 1 mol/L i A W, W B: 2y
4.00 g (0.1 mol) Z4ALINIEAR, k=1L, K
J 0.1 mol/L ) B W . B2y 32.00 mL [ B 5K
A 100. 00 mL 5 A ¥, #7573 pH 8. 80,
2 U5k
2.1 @mikEH

% A Phenomenex Luna C,, ( 250 mm x 4.6
mm, 5 pm) @, R 35 C; WshiH A
BT K, WEhHH B g, WA C S 10
mmol/L BEREEZZZ mPil (pH 5.10) . BEREVEML, W
HA0.8 ~1.0 mL/min; KA 248 nm; ke
N2 plo 73R 1 ST RE RN .

F1 MERBRRT
Table 1

Gradient elution program

t/min  ©(A)/% ¢(B)/% ¢(C)/% F/(mL+min"")

0. 00 6 6.5 87.5 0.8
30. 00 6 6.5 87.5 0.8
35.00 10 8 82 1.0
40. 00 20 10 70 1.0
45.00 20 15 65 1.0
60. 00 20 30 50 1.0
65. 00 20 35 45 1.0

2.2 BRBEEFERITEN R

2.2.1 ARMESRuk ESERRARUE SR S5
Wi BRI 19 FEIERR (L-His, L-Asp, L-lle,
L-Leu, L-Pro, L-lLys, L-Glu, L-Met, L-GIn, L-
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Phe . L-Thr, L-Cys2, L-Ser, L-Trp. L-Val, L-Tyr,
Gly. L-Ala, y-GABA), 4»%|'E F 10 mL %5 & i
Hr, niGE 0.1 mol/L Eh R . 4 E 10 mL,
THlBE 19 Bk BEXE SN 5 mmol/ L (1) FRLZ I BR AR UE S i
o

TRA R IR UE AW o IR S PRI | 18
SR (B y-GABA), # T 10 mL Z5 &,
JNiG AR 0. 1 mol/L Fh RV . 4R 10 mL, A%
WK 5 mmol/L (TR A S SRR E T TR
2.2.2 HBKRER HEWRBRATRRERA
1.0 g, A 50 mL ¢ =50 % & [/ /K8 75 $#2 Bt 30
min, $EE2 K, VLo =50 % B/ KPEIER, Bk
3mL, L3k, WMV AIE, BT, B R
10 mL 8500, 0 ~4 CORAF#H, BPAF 5 2k R qlt
A
2.2.3 wmquik B0 pl0. 1 mol/L EhRTA K &
RVEH, BIfas AR
2.2.4 frAMR Y ORI R 10 pL,
BN, A 70 pL BERZE thil, W iEds 5T
QA 20 pL AQC ¥, #liE 30 s; 355 CIH
TSR 10 ming @LA 0. 22 um fAL g R 1 %
R BRI, RIS AT AE AL RIS
2.3 HEMER
2.3.1 A%EAKERE  BURS B I E
W, AR IR R R R TR A B
W, & “2.2.47 R R T SRR AR AL R
N, #2017 TWUN Ak SRR T i BOBORE A 335 J3
Br, #EFEREH 2 ul,
2.3.2 ZHMHXF OEEWRR “2.2.27 WHRSA
FELTRNT B A A OE AN AR y - & TR
(y-GABA) id&i#t, 4rylE 10 mL &, ik
JEE 4 )k 0.02, 0.075, 0.1, 0.125, 0.25, 0.5
mmol/L (UG BEIR A B IERIE W, & “2.2.47 I
TR AT A R AT AR AR

Oy IR RON S, HE 2,17 WUR gk g
PEIEATINE , JEFEEN 2 L, 15T A, 20 LA
PRI IR X HE G 0 E AR AR y - IR T R
(y-GABA) [T BUELAA v s bR, XF BE v
Ji x (mmol/L) MEEAKR, 25l TAERRZR, TT5 H
=
2.3.3 Aeawlfk HEAREKE (0.02 mmol/L) Ky
1RO AR B AW R Jo AT AR A O, , %
“217 WUN A S AT AR (A A B,
FEEN 2 pl, @ B AR (W L: S/N =
3), 193085 Fh s I TR 1 S ARSI FR

2.3.4 AFEERE BURAGEILIR XTI IE W,
Fie 2,17 WUR @R A TATHERE 5 0, IRIEE A
FEIR S T AR S5 N B y - " TR ( y-GA-
BA) WEmFALE, 1155 RSD,

2.3.5 foEtiln B E R, T A A
RN, ¥ <217 TR @RS 0, 1.5, 4,
8, 16, 24 h #EFE, MG & AR % m AR5 N
Fr#y y-GABA W R HUAE, 11438 RSD,

2.4 HHKHRBNE

241 AEMNEAETEHRTEE FIHRBCRRAS
50y, B0 g0 FiE “2.2.27 TR ikl et
R, HATRTAECR L, K “2.17 T gk
SRAFHEREDE | AR 25 b S R 179 € 1 e T B 5 Y
PRI R LB, 1825 Fh 2 B R 1% & i RSD 1A,
DAy B

2.4.2 eAfenlcE i Srl S R RN E AR AR
1.0 g, V475 6y, 25l A 100 wL 58 @ it 55
W, oy BIE TR AR AR RO A b, A
45 Fh LR (1) fINFE [T A RSD

3 APRHIHE

3.1 fRfEMNELSER

ZERERY], AR 2. 17 WU ISR 18
PRSI ARSI I8, Jr s R I 1, 18
MR FERRAE 0. 02 ~ 0.5 mmol/L 5 [ P f1% U6 1 A1 LE
BAREFMEMLER; US/N = 3 1€ Fe A
FRYGFEIFE 0. 351 ~1.462 ngo 4 RULFK 2. K% E
iRH RSD7E0.20 % ~1.40 % (n = 5), FEE
Rif; FaE kil RSD 7£0.28 % ~3.90 % ( n =
5), TEMRE .

18192021
N\~

0 10 20 t/r31?in 40 50 60
1. NHS; 2. Asp; 3. Glu; 4. Ser; 5. Gln; 6. Gly;
7. His; 8. AMQ; 9. Thr; 10. Ala; 11. Pro;
12. GABA; 13. Cys2; 14. Tyr; 15. Val; 16. Met;
17. Lys; 18. 1Ile; 19. Leu; 20. Phe; 21. Trp
BT 18 MRS 2 MR AR HE AL AQC fiTAE1L
VW HPLC [

Fig. 1 HPLC chromatogram of 18 AQC-derivatized

amino acid standards
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K2 I8 PhAAEIRILNET R . RIIIR (n=5)
Table 2 Regression equations and LOD ( n=5)

B LML AT R r Kl R/ ng

Asp y=5.0767x + 0.4371 0.999 2 1.331
Glu y=9.8109x + 0.7678 0.998 4 0.736
Ser y=10.069 x + 0.3253  0.999 0 1. 051
Gln y=8.6287x + 0.2464 0.999 1 1.462
Gly ¥y=9.5399x + 0.216 6 0.999 1 0.751
His y=10.520x + 0.1450  0.998 9 0.776
Thr y=16.363 x + 0.2281 0.998 4 1. 191
Ala y=6.4398x + 0.6011 0.998 7 0.267
Pro y =7.2937x + 0.2181 0.999 1 1. 151
Cys2 y=2.4710x + 0.123 6  0.999 4 1.202
Tyr y=9.8576x + 0.2485 0.999 2 0. 543
Val y=8.5767x + 0.468 4 0.998 5 0.351
Met y=9.4652x + 0.3279 0.998 6 0. 746
Lys y=4.0305x + 0.4563 0.998 3 0. 730
Ile y=88169x + 0.6210 0.998 6 0.39%4
Leu ¥y=9.0335x + 0.5551 0.999 0 0.394
Phe y = 12.580 x + 0.5905 0.999 2 0. 496
Trp y =11.076 x +0.43 75 0.999 2 0.613

3.2 #iXmNESER

SEILRM, RPN 14 Rl B SR
Horp 7 B AR E I R . SRS, Kt
BEEMR T30 0. 087 ~2.680 mg/g, DIAE
fg (Phe) My & e, WEMR (Trp) . AR
(Tyr) . H&E®R (Gly) &EKkZ, & 5K
(Gln) | ZHZ R (His) . P22 (Cys2). HEAMR
(Met) BT8R T4 D0 PR 17 R R A 5 A [l iE
WIIFES T, 25 Z LR I & AT — 1Y 22 51,
HEE MR RSD 7£0. 14 % ~0.96 % (n = 5);
S [ESCRAE 96.9 % ~106.9 % , RSD 7E 0. 67 %
~3.07 % (n=5), RNE3,
3.3 HikHERRINAENRL

T KPR B P AR R I SR, ARSI
TIEAR SRk 2 SR MR R (WL o 50 b il
PRI AL AA I ) g R, KB, R
H ¢ =50 % £/ 7K 50 mL, #A$2H 30 min AYAE
i R B R R AR R . L, ARSI
FORRIFEBERAF UL @ =50 % L1/7K 50 mL
42 H 30 min,
3.4 RKEBBTHIMTEN - HPLC SHHES

B

RILRA G IR, T EALE A e T
FRCBAR AT, AT AR RO e 4, (H)2
AQC &, HE ™Y AMQ 23 I M, 4n

3 AR 14 FPE IR & A ISR (0 =5)
Table 3 Contents and recoveries of 14 amino acids of

samples ( n = 5)

FHIR  w/(mgeg™') RSD/% “FHEUE/% RSD/%
Asp 0.143 0.15 96. 86 1.01
Glu 0. 087 0.16 99. 36 0. 67
Ser 0. 692 0.38 106. 44 2.79
Gly 1. 161 0.23 102. 46 2.80
Thr 0.729 0.40 102. 07 1.20
Ala 0. 240 0.26 101. 00 1.59
Pro 0.282 0. 14 96.97 1.05
Tyr 2.213 0.17 102. 49 1.22
Val 0.545 0.25 104. 34 1.83
Lys 0.788 0.20 106. 42 2.29
Tle 0. 696 0.82 98. 82 2.13
Leu 0. 690 0. 63 97.96 2.53
Phe 2. 680 0. 96 104. 32 3.07
Trp 2.531 0. 26 106. 84 2.04

ARG F A AR 28 FURE TR i AMQ 1980 %, W]
RESETTAERNR A AN S), T LA A A4 N 7R
TRHEIR A T AR AR, A RIR S st
MR R, RATAIMIMA AQC Y #4518 Y,
HFFPE A R =4 NHS A AMQ X & R /R 1 40 85 7
AR THRAR /N

QAR AP, sl pH X H > 8 %
AR, PSR IR 340 D pH E Y E 5 A A2
€, BOERSE B /NEOS R PR . R ah R i vk
R EIEHA —E W FE, HAZ M EREE,
PIAREF 10 mmol B, i 2 AH {8 FH A 20 o W
K, SIS S e E A . H
MR, AT S A AEN EDTA LIB 140 7
FIECHE AR W S AR e O AT 6 20 S 08, B
PR, PR 10 min (JEsAH D HF# A 30 s,
BifedE &, S8 pH EAE4), DABR L3 KM,
/DI S R . AR BOKCEAR, AT A
0.01 % PIf""',
3.5 BERSEMERE

R R i R G R R B A E E UL
BfE, RH ¢ =10 % S NBEIE VRS %, Bhiksh
M CEBSRR AR L) b, DAGRILES. X
w98 5 5 SO DA B S BT, ST K
AT MR E e, /N T ¢ =50 % LN/
IKIHATREEEIEVE, BJa OB U .
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