5 £ B 180 TS 0 [ 0 2 A7 L B o 17 A S
B ik

SMI-Ea X" Dml, Ma A& F 1 (Le ER 2R FBEARAT R, SEAT 83001152,
PEMFRAL LR, LT 100039;3 HEREABRBA, HEARF 830000)

HESES R927 X tRESAS A XEHS  1001-0408(2017)12-1680-04
DOI  10.6039/j.issn.1001-0408.2017.12.27

W E B AEIRNNENETNEPITHEREREEN T &, 7 RAME T X% EHEAEY B ITHALR, RAEEHT
AMREFRBEEENTHM P ITRHALRKRG ST 6544 LCAK 06/Na Ak, RS0 A A7 =40 11.9 g 47482 6 g KB |
g, R s fE, B 65 mL W EEAe 6 mL ik 288, K T 5 (A pH £3.4) A4 B A4 IR =40 11.9 g AR 2.8 g Ky 1 g 40
7 5.0 g, AR I % 2 (A pH £ 10.8) (F E#BL) , ik 4 0.45 mL/min(A &) .0.25 mL/min (M &) , #] 7%& & 4 440 nm (i &
B2).570 nm (LA R L), HAFF A0 UL, 4R RARR  FRAR LRM SRR R, AAR SAR . KAR . I
TRER e RBR (B RR R R AR AL AER | MR BR KRR A R B A MR E 2R M S B 3 A 20~400 nmol/mL ( P Bk & BR
10~200 nmol/mL) (# ¥ X T 0.989 0) ; #5 %5 & . & LM A8 3K 369 RSD<<2.0% ; 4] FR IR Bt 282 #1 (0.08 nmol/mL) 24 & A Bk
#24 0.16 nmol/mL ; An k=L % 4 98.5% ~99.5% (RSD 4 0.06% ~0.21% ,n=6), %t .7 = BAERIE M EE AT 4
AT, ST R TH7 48 7= NP RN BR 23 09 Bl By €
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Simultaneous Determination of Contents of 17 Amino Acids in Fritillariae Pallidiflorae Bulbus Produced in
Xinjiang by Post-column Derivatization Cation-exchange Chromatography

Aziz- MOHAMMAT"**, SHA Lina®, Ablumiti - YILI' (1.Xinjiang Technical Institute-f\Physics*& Chemistry , Chi-
nese Academy of Sciences, Urumqi 830011, China;2.Graduate University~of Chinese’/Academy of Sciences, Bei-
jing 100039, China; 3.Xinjiang Institute for Food and Drug Control, Urumgi*830000, China)

ABSTRACT OBIJECTIVE: To establish a method of contents determination of 17 amino acids in Fritillariae Pallidiflorae Bulbus
produced in Xinjiang. METHODS: Cation-exchange colimn was used to separate 17 kinds of amino acids; post-column derivatiza-
tion liquid chromatography was used te,determine the contents of amino acids: the column was strong sulfonic acid cation exchange
resin LCAKO06/Na with mobile(phase, A \(weighing trisodium citrate 11.9 g, citric acid 6 g, phenol 1 g, dissolving by water, then
adding 65 mL of methanol and 6=mL of concentrated hydrochloric acid, bringing the volume with tap water, adjusting pH to 3.4),
mobile_phase B (weighing trisodium citrate 11.9 g, NaOH 2.8 g, phenol 1 g, boric acid 5.0 g, adding water to dissolve, adjusting
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pH to 10.8), gradient elution, flow rate was 0.45 mL/min for A pump and 0.25 mL/min for M pump, the detection wavelength was

440 nm for proline and 570 nm for the remaining amino acids, the injection volume was 50 pL. RESULTS: The linear range were

20~400 nmol/mL of aspartic acid, threonine, serine, glutamic acid, glycine, alanine, valine, methionine, isoleucine, leucine, ty-

rosine, phenylalanine, histidine, lysine, arginine, proline, 10-200 nmol/mL of cystine(r were higher than 0.989 0); RSDs of preci-

sion, stability and reproducibility tests were lower than 2.0% ; limits of detection were 0.16 nmol/mL except for cystine(0.08 nmol/
mL) ; recovery was 98.5%-99.5% (RSD was 0.06%-0.21% ,n=6). CONCLUSIONS: The method is simple with good precision,

stability and reproducibility, and can be used for the simultaneous determination of amino acids in Fritillariae Pallidiflorae Bulbus

produced in Xinjiang.

KEYWORDS Fritillariae Pallidiflorac Bulbus; Amino acids; Post-column derivatization; Cation exchange chromatography

DUBE & —Fp s IR 258 , B 5 F Lilianceae D1 B &
Fritillaria 22 £ 54K, w25 n] (25 1], FAT W 44
AR T 1 %S 8, TR TR R | G P8 Rt S
MINE ST o TE BT 88 o0 A & WA F | 1A B e DBk R
walujewii Rgl "' LU £} F. kpallidiflora Schrenk "™,
ke m DURE Frortifolia . ¥ A6 VU BE F. verticillata . K 1 4£ D
+} F. verticillata var.albidoflora . # B U £} F. yuminensis |
MEDLEE E karelinii FI/NE DI F meleagroides 55 , UL 5
PR Aty DUREC, DURE S B 43 h S 65 AR el . 2200
FEE 10T 55, HOF & 09 24 BRI B A R Ik 1 AR T R
HAT, Xof H AR Wy o3 4 8 5 22, R R 18 I ) 4
D ULHAE o R It AR B8 X 8 e D1 Bk 2 S R ik
11T H5E,

FURT, B N SN SRR G A )5 12 32203 g o Finik
AT IR o i S 2e . Horp A A 5 XU
FERT A b A S5 1 A2 A 45 3 A, Sykam 2 JE
B2 A3 A i T A DA ) sl Py v ) 2 LR, SR
PR IS A7 AR B X, G BE A It B 5 oy 2800 AR 5 3% vk
(HPLC) #H{L. [RIB i J5 X R LR Sy I ilf AT T — &
SV RIPEAL AR A PR B RSB BRI
b B RAT RS BE 1 45 . B R A3 M (LA Ik, 36 )
FH Na™BUEE Li AU R FLoi IRV BH 28 Ac e g . i T
GABETR Ry PR A B, TERR TR 25 F T, BRI A 2 17 1
TEPEREH] (— SO ) MM, i 2 AN [R] pH 47 A4 6 M v 1
GASERRIB AR T ok, LA LIRS 10 Ve RE AR A ) e 55
VR, BIARIR Ry R PR A B IR R L 2 SR A PR 2 R IR
JF T TR N 2 R SE . Na™ BIRIIE — T T4
PSR AR P A 28 SR 0BT s Li BB g — O 7 A HL A
WY Z LR 737 o AR F BH B A2 4 (350 70
B9 1T R LR , IR FA AT 5 AT A Ak 5 1 v DL Bk
AR i

1 w7
1.1 {88

S433D/S433 RUE FL R /3 A%, 45 S5200 4= A gl it
FERS .S4300 ZHEMR S WAL | S2100 76 5 42 (5] Sykam
/3 7)) 5 Delta 320 &5 3R BT L AG135 B H 143 B K-
(3 1 Mettler-Toledo 23 H ) ; WG2003SBC % 5 X L 4T
PR (FE DR DY R S BN AR A BR S 7] ) 5 232 HK 7Y oy 1
DL(FE[E Hermle 24w ) o

hEZHE 2017 E5E e 128

1.2 RF

RGP (Asp) 7% 2 ( Thr) 22541 (Ser) .44,
iz (Glu) H 2R (Gly) N PR (Ala) ZHi% 1R (Val) JiE%
2 (Cys) HZR (Met) F5e2d 2 (1le) S22 PR (Leu) i
IR (Tyr) KN IR (Phe) (ZH 2% (His) i 282 (Lys) .
AR (Arg) | i & R (Pro) TR A& X BE &% (4t 5 .
07070114-6006001 , 4% %2 JL 5 4 i 45 >99.2% ) . 28 vp i
A W B AR SR R A 75 [ Sykam 2
ri) s F A gt A 2 R o Fir i, AR B AtK
1.3 Z5#f

LOHEDIREZG0F (WL 1) i 4Bk BiR X & hh 2y
A ARSI FIT AR A2 - W T e AT 2 I R B . SRAER
[f]24 2014— 2015 4F

x1 NBHMFKE

Tab 1 Sources of Fritillariae Pallidiflorae Bulbus
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Fol it TLE () F verticillata var jimunaica P AT
F02 B R (B ) F. walujeweii Regel PRI

F03 T DB (el ) F. walujeweii Regel apeSlll

F04 (VAL DR (B ) F. xinyuanensis BRI AR
F05 TR LR (R EE ) F. pallidiflora AL
F0§ TRV TR (B ) E pallidiflora AL
F07 RN EE) F. yuminensis PR R
FO8 R G F yuminensis EIMMBR L
F09 RN () F. tortifolia S e )
FIO FEHILER R F. tortifolia PR
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s FE : LCAK 06/Natt:; i s : it sh A A (FREUH:
BRR=M119 ¢ #/EMR6 g KW 1 ¢, BT 1 LEJHT,
T KR, N 65 mL B AR 6 mL HeERIR , Nk 2
75,V pH £ 3.4) i sl B(FREUTIRIR =48 11.9 g SR
fb#2.8 g ZEBY 1 g MR 5.0 g, B T | LEJHP, ik
R EZS , T8 pH % 10.8) , BB BV (0~8 min, 100% A ;
8~15 min, 100% —85% A; 15~22 min, 85% —80% A ;
22~27 min,80% —75%A; 27~34 min, 75%—0 A ; 34~
51.1 min, 0 A; 51.1~51.2 min, 0—100% A; 51.2~65
min, 100% A) ; i : 0.45 mL/min (A %2 ) . 0.25 mL/min
(M) ;s K3 K : 440 nm(Pro) 570 nm (FLARZ L) ;
HEFE 50 pL.
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& B, JIRE S AR BRI I Cys \ Hi Ay 16 Rl & LR vk 1
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A.mixed reference substance; B.test sample; 1.Asp; 2.Thr; 3.Ser; 4.Glu;
5.Pro; 6.Gly; 7.Ala; 8.Val; 9.Cys; 10.Met; 11.1le; 12.Leu; 13.Tyr; 14.Phe;
15.His; 16.Lys; 17.Arg

1 SHHEEEE
Fig1 HPLC chromatograms
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Tab 2 Regression equations, linear range and limits

of detection
TSR [l r LHER nmol/mL AR, nmol/mL
Asp y=33.330+521.74 09904 20~400 0.16
Thr y=32.700x+559.97 0.990 6 20~400 0.16
Ser y=35.108x+599.68 09907 20~400 0.16
Glu y=33.856x+568.75 09899 20~400 0.16
Gly y=33.1850+535.62 09913 20~400 0.16
Ala y=34.074x+502.59 09914 20~400 0.16
Val y=33.766x+839.99 09910 20~400 0.16
Cys y=18.661x+652.89 0.990 6 10~200 0.08
Met y=32.9750+557.85 09908 20~400 0.16
Tle y=32.887x+531.88 09903 20~400 0.16
Leu y=33.962x+548.75 09909 20~400 0.16
Tyr y=32.553x+528.70 0.990 1 20~400 0.16
Phe y=32.605x+514.21 09911 20~400 0.16
His y=32.828x+951.75 09893 20~400 0.16
Lys y=35.146x+752.93 09917 20~400 0.16
Arg y=31519r+1313.1 09927 20~400 0.16
Pro y=8.125 4x+75.824 09930 20~400 0.16
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Tab 3 Results of recovery test(n=06)

=R (n=6)

. v . A%  nmol/mL W nmol/mL IEERICR, % , )
SRR ", ih A mol/mL - — — - - FEIMEERE, % RSD, %
G TR mg  HAEE, nmol/ml Tk o Tk W Tk S T meEE R
Asp 25 035 0.5 0.75 0.844 1.088 9.3 9.9 99.1 020
Thr 25 0.13 0.5 0.75 0.625 0.869 99.3 9.8 99.1 0.12
Ser 25 021 05 0.75 0.705 0.950 99.3 99.0 99.2 0.15
Glu 25 0.58 05 0.75 1.071 1318 99.2 99.1 99.2 0.12
Gly 25 0.33 0.5 0.75 0.823 1.072 9.2 9.3 99.3 0.10
Ala 25 042 0.5 0.75 0914 1.154 99.3 98.6 99.0 0.15
Val 25 0.24 05 0.75 0.736 0.982 994 99.2 99.3 021
Cys 25 0.07 0.25 0375 0318 0439 99.3 98.6 99.0 0.06
Met 25 0.08 0.5 0.75 0.575 0.821 99.2 98.9 99.1 0.06
lle 25 0.17 0.5 0.75 0.664 0.909 9.2 9.8 99.0 0.12
Leu 25 0.28 05 0.75 0.775 1.021 993 99.1 99.2 0.17
Tyr 25 0.09 05 0.75 0.587 0.831 99.5 98.9 99.2 0.15
Phe 25 0.17 05 0.75 0.665 0911 99.3 99.0 99.2 0.17
His 25 0.18 0.5 0.75 0.675 0.923 99.3 9.2 99.3 0.15
Lys 25 0.18 05 0.75 0.676 0.921 99.4 99.0 99.2 0.15
Arg 25 0.81 05 0.75 1.298 1.540 99.1 98.7 98.9 0.06
Pro 25 0.24 05 0.75 1.299 0975 99.2 98.5 98.9 0.10
4 HEREENELER(n=3,%)
Tab 4 Results of contents determination of samples(n=3, %)
WE Asp Thr Ser Glu Gly Al Val Cys Met Leu Tyr Phe His Lys Arg Pro B
FO1 0.497 0.164 0.228 1.058 0.244 0368 0.261 0.073 0.065 0.197 0339 0.077 0.176 0.274 0.276 1372 0250 5919
F02 0.621 0237 0.295 1.348 0324 0.84 0.344 0.082 0.141 0.263 0486 0.128 0310 0415 0347 2160 0285  8.626
FO3 0.824 0326 0418 1410 0457 0507 0373 0.085 0.085 0294 0552 0.193 0353 0.595 0496 1.745 0337 9.050
F04 0.623 0.164 0.236 0.671 0.281 0292 0.272 0.069 0.097 0.221 0.385 0.138 0255 0.222 0.268 0.626 0216 5.036
F05 0.564 0.167 0.237 0.835 0297 0483 0.276 0.073 0.112 0.228 0.39% 0.152 0376 0.269 0.281 1.586 0330 6.660
F06 0422 0.131 0.184 0.617 0211 0382 0222 0.062 0.074 0.165 0295 0.086 0222 0.179 0219 1.206 0258 4935
F07 0313 0.101 0.147 0.509 0.156 0.246 0.195 0.060 0.085 0.142 0244 0.096 0229 0.186 0.175 0.704 0.194 3782
F08 0.535 0.167 0.254 0.958 0301 0430 0.259 0.071 0.070 0.209 0377 0.102 0253 0.241 0.262 1.230 0347 6.066
F09 0.521 0.164 0.246 0913 0277 0415 0.261 0.068 0.066 0.205 0370 0.103 0236 0.223 0.260 1222 0287 5837
F10 0.375 0.126 0.180 0.677 0.196 0301 0225 0.068 0.098 0.174 0.298 0.126 0.230 0.225 0210 1.131 0222 4862
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