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W OE: B 2 HERIAT A A S RO A 433 s (reversed-phase high performance liquid chromatography,
RP-HCLP)I & Frsfi iy e 2 il b 17 AU & ke k. 7%k @l b oK S8, I 6-a s
WhR-N- 72 BE B 3 ok MV e 56 FH BRI A AT A iR, JH 2R R sl A, JKORTRSAR B, BERRERZE vk W R i 3 A
C FATRRBEVEMG, A1 37 °C5F T H AccQ-Tag {43 4E(3.9 mmx= 150 mm, 4 pm)iF 174085, R RAM- =800
TR I ES (B R K 250 nm, RS 395 nm)Ff T E . Z5R MIUFERSH 100 mg . KFREINARFR
10 mL. KA R 115 °C. KRR 24 h B, KBRS B AT . 17 FPad SRR P Il )3 75 R 9 AH OC R B
0.9985 LA I (n=3), K tH R~ 0.011 ~ 0.058 mg/L, BIYLE Ny 81.6% ~ 116.2%, AHXIRMEMZE N 0.41% ~
6.94%(n=3). L€ ZVEIRAERIR . REUE R . MR MIESCRER, & T TR SRR (o i b R
HEMIE -

RS SOOI Qi MR A i IR

Determination of amino acids in Xinjiang special food Nang by
reversed-phase high performance liquid chromatography
with pre-column derivatization

LU Bin", FU Ming", FAN Ru, WANG Wen-Wen, CAO Xue-Qin, ZHU Li,
LI Mei-Qin, ZHENG Jian-Kun"

(Xinjiang Uygur Autonomous Region Academy of Instrumental Analysis, Urumgi 830011, China)

ABSTRACT: Objective To establish a method for determination of 17 kinds of amino acids in Xinjiang special
food Nang by reversed-phase high performance liquid chromatography (RP-HPLC) with pre-column derivatization.
Methods By optimizing the parameters of acid hydrolysis, 6-aminoquinoline-n-hydroxysuccinimide formate was
used as derivatization reagent, with acetonitrile as mobile phase A, water as mobile phase B, phosphate buffer
solution as mobile phase C for gradient elution. The separation was performed on AccQ tag column (3.9 mmx
150 mm, 4 pm) at 37 °C and fluorescence detector (excitation wavelength 250 nm, emission wavelength 395 nm) was
used for detection. Results The best hydrolysis effect was obtained when the sample weight was 100 mg, the
volume of hydrolysate was 10 mL, the hydrolysis temperature was 115 °C, and the hydrolysis time was 24 h. The
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correlation coefficients of the linear regression equation of 17 amino acids were above 0.9985 (n=3), the detection

limits were 0.011-0.058 mg/L, the recoveries were 81.6%—116.2%, and the relative standard deviations were

0.41%—-6.94% (n=3). Conclusion This method is simple, sensitive, and the linear and recovery are good, which is

suitable for the determination of amino acid in Xinjiang special food Nang.

KEY WORDS: reversed-phase high performance liquid chromatography; pre-column derivatization; Nang;

amino acid

0 3| =

VHES B SR A 5 B, AR AR TR Sk o A R
SRR AL, JUHORTE LSRR R H AR TG T, s
T EERMAN MERA T R RIS
FESERE A, I FLIZ R BN, TRZ & IEREAR VG,
R AR 2, S [ Fh S A e 1 e A v R R A
[, FEEEH/NE W, Sl AR, XSE . Bk
ELHA A 2. FERSERY, 5T AW, X
A AR K 2L ey h IR I & BRI JLE R B
) — I B SRR, DA 0 N, — R R R A R AT
FE IR rh B B R R AT 5 i

FURT, SRR 73 i R 32 20 A i T4 BRI 2%
IIMT 2 W R TAL TR R T KA IR, K R R
e A SRR o S EMROK AR RT LIGE S R | BRI Y Ak DR
B fre W IR RRK AR, 7E 110 °C'F I 6 mol/L R4k B
24 ho fHJE, AFEBEEERRIERRIEN BT H R KR A [,
SR S EUERR Y IO 58 421 e Ak K i S8
CLFEAARILE KRR E] . K AR A, R s IR IR
PR O A A SCARIED, SRS [ R AR 1 38 B8O A [l 7K
R SR W E T XA RSB AR i A T 0 31 R

BAERRLAR AT 7 vk ERE OIS I, s 76
T ORI OB R, b ROM s RO 5
¥ (reversed-phase high performance liquid chromatography,
RP-HPLO)FHARTE | 43 By REALH . Ko RS, )2
T Z IR PRI, RP-HPLC JE4EAT A RN 1565,
SOy RRERGATAE AL S AT A s o BERR ST AL S5 AT 2R
RP-HPLC B3R, AR ZRN, (A2 E IR L]
SIHTAL AL SRR | Ak Bt AR ARG, e WY
SRR AT AR AT B = U 482K ¥ (o-phthal
diadehyde, OPA)!'O21 | 4% HUFR % i (phenylisothiocyanate,
PITC) ™2 2,4- — il K2 . OPA-9-%5 Y I 4 FH PR R
(9-fluorenylmethyl chloroformate, FMOC)Ht I 1F1 6-24 5L
WM Ik B -N- 5 R BE B I I G - 2 AR R T (6-aminog
uinolyl-N-hydroxysuccinimidyl carbamate, AQC)***%"!
AQC S ITAF AT {2 b FH A 2 S RAT: A AT A 1R 2 —, %07
HEHRARBUER . ARSI s KAR Y
TN rHTE R AL IS T AR S BT

a2 ABF gl AL AT AR FEAS A, ] AccQ-Tag A
fiide RP-HPLC 43#riAR, Xbgrgmidesh 17 Fhi sl 5Em &
BTN, DAY A A £ Sl P A R Y RS
gtz

1 RS

1.1 RS

A G RRE SR AE OB S A i X8R B, SRR
PR, JL 6 MR, FESHERDIEE | MR 60 HIE, MCET
~18 °CUKAHi £ FH o

AccQ-Tag ZHFRATH IR £ . AccQ-Tag Eluent A &
W (LR Waters 24 H]); RAZEIR(Asp). BHAMR(Glu), 225
Mz (Ser) . H&R(Gly). A& MR (His), F5% R (Thr), K2R
(Arg) . WA (Ala), THE R (Pro). BEZBR(Tyr). Ma(ER
(Cys). WZMR(Val), HEEIR(Met), FZER(le). AR
(Leu). #6242 (Lys) 2K N Z R (Phe)dk 17 FIE A 2 MR bR
W, VR EEBRBEZ R N 1.25 pmol/mL, H ARk
2.5 pumol/mL(3E [E Waters /A F)); g (t ik, £ H
Thermo Fisher 23 #]); SZ56 /K A HEBHZE A 18.2 MQ-cm K
4K (EE Millipore 22 F]); R . KBy (srHral, EZ54E
A Ak 23R4 R D) o

17 Fa SRR AR 2% DB 2l ACK IR & b
YE VA L R R EE S 20, 50, 100, 200, 300, 500,
800 nmol/mL MIFRIERT I, Mo Rk AR 10, 25, 50,
100, 150, 250, 400 nmol/mL.
1.2 UFE5EE

ACQUITY ACR 8 =0 AH AL (B A 2475 9tk
MER) . AccQ-Tag Z IR HTH (3.9 mmx150 mm, 4 pm)(3E
Waters 23 ] ); BSA2202S HLF K F- (7€ Sartorius /A H]);
Milli-Q #8247k il £ 2 %5 (32 [ Millipore 23 ); MS3 basic i
WEIR G 2% (1 [ IKA ZAH]); UN 260 446 (7E Memmert
25 H)), Fw-100 B30T BEM AR HLAL T KOG RSP AR
J7); SHHW21.600 % H #AE I /K 76 5% (U T 72k AX
A BRA .

1.3 SRWHE

1.3.1 #HdmaTa
FRIUTR & Y927 05 e oL 0 i 1R & 100 mg, B T
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20 mL ZEEIH Y, MERRIA 10 mL 6 mol/L 18 il Eh BRI Wk
(7 0.1%AKE), RAS, MEHD, REF 115 CEET
WA TOKIR 24 he BB, TR, H5K %
BE 25 mL #8H, HaUk 2k eimt e s E
ZIEE, Ve H .
1.32 ARBEEBRBAFR SR OITA

B B AR 55 °C, FIMEPEAEEREL 10 pL
PRfERM B E — X TR E SR, A 70 pL
AccQ-Fluor T2 2% sk (Buffer ) BN /Kf@AE S, IRHERA,
A 20 pL BERIEF ) AccQ-Fluor fiiA=i], 7 R HER
AREED, InEFEE, WE 1 min, JOEESVETITE 55 °CHY
I E R 10 min, BHIREIRE, KRS AR
N YRS B MERE S, LI E o
133 @&#40t

BIEM: AccQ-Tag Z AR HTH(3.9 mmx150 mm,
4 pm); WH: 1.0 mL/min; FEE: 37 °C; PEGHIMN 2SI &
WK 250 nm, &S 395 nm; BERERE: 10 uL; HishAT A
HZNE; WA B K, BB C S AccQ-Tag Eluent A
VW, I DB AR 110V R R B TR IR I
Wz 1 R,

*1 BERRERF

Table 1 Gradient elution program

TEAARTR S50 %
B[] /min Hi £k
A B C

0.0 0.0 0.0 100.0 *
0.5 1.0 0.0 99.0 11.0
18.0 5.0 0.0 95.0 6.0
19.0 9.0 0.0 91.0 6.0
29.5 17.0 0.0 83.0 6.0
33.0 60.0 40.0 0.0 11.0
36.0 0.0 0.0 100.0 11.0
45.0 0.0 0.0 100.0 6.0

TE: R ARG

2 GER5HH

2.1 RIRLIRFEHLL
2.1.1 BREEHLE

S RRBURER 10, 50, 100, 200, 300, 500 mg X}
PR K SRR R RE ), 45 45 S SRR 0 1 AL B AT A, B
FOEAFE R, MESS SRR, MR 10 mg B, P47

FERMGE R B 225 (P> 0.05), BURERBHHE N, FE50E
WA gk I T A S R BT, HERER KT
100 mg J5 i #FF-22, B M7EHA R A 7K i ) aod 22 A
PSP EUKMBATE S, BRI R B R A
KT, WOEBEBE RSN 100 mg Ao
2.1.2 BRKMREHLRE

FZZARKARIRE 105, 110, 115, 120, 125 °C&AF
T, XER K R RCR A5, e 45 Bk R 0 T AR R R AR
PR ROE KRR . S5 RN MIEIRE R W, &
o i UG 1 06 TR AT I IS BEAIK, K AR RS R 120 °CHY,
o3 S SR (M IR . s 221 ) g T AR/ B2 25 (P > 0.05), 1
150 R 7K A T B R B 2 3 3O A0 S 2R R AR B A R N o T3
PRASRIRE A 115 °CEB AT .
2,13 BUKMER A eyt B

HEAFKAERTIR] 20, 22, 24, 26 h & F, XKf#
SR BRI, PR A SR AR AT, S B s K R
IFIE] 25 LR H: Rl O R) A A5 Lt e g e T LR
W BT % YK R e, R E i K
SILTR, QAR 58 s R R 18 S EUK A
SEAE, 2L AR AR ] 2 5 0 A DU Y A o IO RR K A
AR N 24 h BN AIE
22 FHEFER
22.1 RZ&iEAM®

3 VAT AR TR G B HE T VRCFIRE b W, 4 1.3.3
WU 61 A AT . L 1 W[ RAE H, IR AR MR
FIRE i H A AR FT DLk B 2R 73 25, Arg Fll Thr. Cys Fll
Tyr. Val #l Met . Ile Fl Leu, 4 /M43 BER AT 90%, %
I R B B MR /N T 0.05 min, LM EE TS
FesE M R o DA I ACHIF 93y R X2 i LA S5 (R 365 4
222 KHXEZRAH R

B4 R M BE (R R HETR I 10 L, #4208 1.3.2 T AT
Aa, HMO1.33 WOy kAT A A, DL R IR
C(umol/L) A Al b, DAVETRIFL ACBU) A AL bR4s i 2 IR
PrufE TAEMZE . #4355 HL(SN=3) T34 H BR (limit of
detection, LOD). 17 FPZFEMATAE Y R FE | FHOC R AL
LRAEIE R BR U 2 iR, 7E— @ R R BE L Bl Y, 28
PEXR R, HMLERECH 0.9985 ~ 0.9998, i H R K
0.011 ~ 0.058 mg/L, 5k RIUER .
223 WREREEE

B9 4y OV AR BE A 1BERE , B500 100 mg, % 3 1 —
4, 4B T VR B 1 A 43 B0 (120%) . H1(100%) |
I(80%)3 Fhy BE/K V- bRV, #efR 1.3.2 Wy ikilkfy
firtE, SRR AT RS R (LR 3). SRR,
SEBRFE SRR AR R 81.6% ~ 116.2%, FHXTHR
W 22 (relative standard deviation, RSD) 4 0.41% ~ 6.94%,
TR R
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VE: 1. Asp; 2. Ser; 3. Glu; 4. Gly; 5. His; 6. Arg; 7. Thr; 8. Ala; 9. Pro; 10. Cys; 11. Tyr; 12. Val; 13. Met; 14. Lys; 15. Ile; 16. Leu; 17. Phe,
P 17 R BRI S b 185 T () FIRERE i (b) L 15 14

Fig.1 Chromatograms of mixed standard solution of 17 amino acids(a)and Nang sample(b)

R2 1THEERBRNLMESE. HXAR. KR KR

Table 2 Regression equations, correlation coefficients (r), linear ranges and LODs of 17 amino acids

Fr5 AR [ 535 r LMLV /(mg/L) #x tH BR/(mg/L)
1 Asp Y=60700X+7.14x10° 0.9995 2.7~106.5 0.040
2 Ser Y=139000X+5.61x10° 0.9993 2.1~84.1 0.026
3 Glu Y=65800X+7.37x10° 0.9996 2.9~117.7 0.042
4 Gly Y =198000X+3.04x10° 0.9991 1.5~60.1 0.021
5 His Y=162000X+2.92x10° 0.9988 4.2~167.7 0.016
6 Arg Y=123000X+5.85%10° 0.9993 3.5~139.4 0.026
7 Thr Y=200000X+7.71x10° 0.9993 2.4~953 0.018

8 Ala Y=247000X+1.26x10° 0.9998 1.8~71.3 0.013




%2 FAM, SR RERTATAR SO v AMCHRURE R I R T SRR (LB P R T 717
& 28
Fe ' HIER (Bl 05 A r RN /(mg/L) o i B /(mg/L)

9 Pro Y=10800X+3.16x10° 0.9990 2.3~92.1 0.017

10 Cys Y=22800X+2.45x10° 0.9985 2.4~96.1 0.058

11 Val Y=240000X+3.21x10° 0.9995 2.3~93.7 0.018

12 Tyr Y=212000X+1.49x10° 0.9997 3.6~145.0 0.027

13 Met Y=236000X+8.44x10° 0.9994 3.0~119.4 0.022

14 Lys Y=65500X+7.45%10° 0.9988 2.7~146.1 0.055

15 Ile Y=399000X+1.82x10° 0.9997 2.6~104.9 0.015

16 Leu Y=391000X+1.71x10° 0.9998 2.6~104.9 0.020

17 Phe Y=454000X+9.83x10° 0.9991 2.9~117.7 0.011

®3 17 HEEERRIMAREIN R R A RERZE(%)(0=3)
Table 3 Recoveries and RSDs of 17 amino acids from spiked samples(%) (n=3)
{lis 2] =
75 LR

Il i RSD HEvES RSD MEv&S RSD
1 Asp 89.6 4.62 96.4 2.15 98.9 1.28
2 Ser 92.3 2.33 93.1 3.15 94.7 1.58
3 Glu 94.8 0.88 97.6 1.11 109.8 3.57
4 Gly 88.1 5.16 934 3.05 96.6 2.04
5 His 93.7 3.19 96.7 2.04 97.6 1.89
6 Arg 106.9 0.94 110.2 4.11 116.2 2.85
7 Thr 103.6 1.22 105.7 0.41 106.1 1.65
8 Ala 97.2 0.41 98.5 1.38 102.3 2.88
9 Pro 93.8 2.18 94.7 3.46 95.9 2.51
10 Cys 81.6 5.78 87.3 6.94 84.1 4.57
11 Val 98.7 0.67 103.6 2.01 104.1 1.45
12 Tyr 83.4 4.11 86.9 3.05 89.4 2.18
13 Met 94.5 1.56 95.3 2.58 95.6 0.97
14 Lys 105.6 248 109.1 4.15 113.5 5.01
15 Ile 95.1 1.64 102.3 2.18 105.4 1.97
16 Leu 96.9 2.01 98.1 4.59 101.3 3.18
17 Phe 97.7 0.98 98.4 0.88 103.8 1.48
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2.3 EPREEMINE

PR S I 2 Rk R 17 MREERR I S, iR
4 WTLAEH, ZRRETD SRR EE, EEORE TR
RN YRR, FUIN T A S i RN, B
F AR N E R, B R . DT E R R
H2.43%, 5 EEFEERIN 29.1%, DFRAER 5N FERE
TN 46.0%.

*4 ZHRIE

k=0

3 & i

A 58 o O AR o T AL BB 8, SR AR AT AR
RP-HPLC Zp#frik, BEar THHrrE gt 17 Al e
FERR VR IN 7 o 2 IRARAE AT | WER AT A L ARE TRAT,
AL CAAHCRE S BF R SR 22 . R R B, Rrilgs
I HERG 5 A B TR S A BRI, TR An e
A i TOUA PR A 3R A T 1 R S 5

52 2(n=3, x£5) (g/100 g)

Table 4 Amino acid contents in sesame Nang(n=3, iis)(g/IOO 2)

B i BHER i
Asp 0.31+£0.03 Cys 0.25+0.11
Ser 0.36+0.03 Val* 0.36+0.04
Glu 2.67+0.12 Tyr 0.26+0.03
Gly 0.34+0.03 Met* 0.24+0.03
His 0.26+0.04 Lys* 0.26+0.02
Arg 0.37+0.04 Ile* 0.34+0.03

Thr* 0.26+0.02 Leu* 0.45+0.06
Ala 0.33+0.02 Phe* 0.37+0.03
Pro 0.75+0.09
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