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Simultaneous Determination of 18 Kinds of Amino Acids in Compound Amino Acid Injection by DTD-
PA-PITC Combined with Pre-column Derivatization HPLC

KAN Wei-na, TENG Yan-kun, YANG Hong-wei, KUI Xiao(Liaoning Institute for Food and Drug Control,
Shenyang 110023, China)

ABSTRACT OBJECTIVE: To develop a method for simultaneous determination of 18 kinds of amino acids in Compound amino
acid injection including cysteine or cystine. METHODS: HPLC method was adopted. The samples were derived with 3,3’ -dithiodi-
propionic acid (DTDPA) and phenylisothiocyanate (PITC). The determination was performed on Kromasil Cis column with mobile
phase A consisted of 0.1 mol/L acetate buffer (pH 5.38)-acetonitrile (93:7, V/F) and mobile phase B consisted of acetonitrile-wa-
ter (80:20, V/V) at the flow rate of 1.0 ml/min (gradient elution) and the detection wavelength of 254 nm. The column tempera-
ture was 35 °C, and the injection volume was 3 ul. RESULTS: The linear range of 18 kinds of amino acids was 20%-180% (r=
0.999 0); RSDs of precision, stability and reproducible were<1.91% ; average recoveries were 95.7%-99.7% (RSD<1.99%, n
9). CONCLUSIONS: The method can accurately and efficiently determine cysteine and other 17 kinds of amino acids in simultane-
ously.
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073K8421, Tt /M40 =98.0% ) ; 5 I S IR 1 JH K (18AA-TX
TR HE42: 130102130103 .130104) ; PITC( I
AL T 4304 ) s DTDPA (35 [ 2 FEAR 20wl 43048 ) 5 2
i R Tl VKSR TC/K BERR 6 IR A 23 B 28, i3 K Oy
TIRFEK
2 AEEER
2.1 @if&H

%R : Kromasil Cis(250 mmx4.6 mm, 5 pm) ; JiEAH : i
Bl A 0.1 mol /L fiff 2 £5 2% vp i (pH 5.38) - I (93:7, V7
V), A B R ZNE-7K (80:20, VIV) , KhEE BRI AR Y L2 1546
M+ 254 nm; 705 < 1.0 ml/min; PR R 3 ul; AR 2 35 °C.

x1 HEERERF
Tab 1 The gradient elution mode

5], min A A, % T B, %
0.0 99 1
5.0 9 1

13.0 95 5

235 90 10

245 80 20

35.0 70 30

40.0 25 75

450 25 75

451 0 100

50.0 0 100

50.1 100 0

60.0 100 0

22 REHHE
2.2.1 X RESHE IR A RS B RR RS SRS B I
FHAK T A A S 2 B2 0.75 mg/ml S2 &R 1.0 mg/ml
LR 81 2 0.62 mg/ml, FF A 2% 0.50 mg/ml, 2K TH 2% 0.50
mg/ml, FH 2K 0.25 mg/ml, (A2 12 0.25 mg/ml  4H %[k 0.75 mg/
ml, L 0.30 mg/ml K522 0.30 mg/ml [ ]2z 0.025 mg/
ml, A 2R 0.025 mg/ml . 2 Z & 0.25 mg/ml. fifi Z & 0.20 mg/
ml, 224 [i£ 0.10 mg/ml, F§ 22 0.05 mg/ml, H Z/i£ 0.15 mg/ml
2 JHe 4482 0.025 mg/ml IR SR T , BIA5-
2.2.2 HELSABTI A ORT B IORE T 10 ml, KA R 2
100 ml, BPA5 CH: b G2 008 ok J32 5 0 B A VA ) ) o
2.2.3 IR IR NI E RS Ty s SRR ST (18AA-
DXO) A AbJ7 , FRIOI B B2 2080 2.5 ¢ VKSR 7 mg, /K RE 2
100 ml, Bi45 .
2.3 THENFE

it e BRORT BB S 2 0.5 mil, RS 2 A 10% DTDPA %
(FRBUDTDPA 1 g, Jf 0.4 mol /L HIIER 2% ni i 10 ml %5 , 711
409% S AL B EVE pH £ 10.4) 0.5 ml, T80 C/K T E 30
min, BUH K25 A 0.2 mol/L PITC ZJiE¥A#E 0.25 ml. 1 mol/L
=R IR 0.25 ml LIRS, T 40 COKMILE 60 min (HEi
SR TRRITS T B T T R S A ) <
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Chromatographs of 18 kinds of amino acids with
pre-column DTDPA-PITC derivatization
A. sunstance control; B. test sample; C. negative control; 1. aspartic

Fig 1

acid; 2. glutamic acid; 3. serine; 4. glycine; 5. histidine; 6. arginine;

7. threonine; 8. alanine; 9. proline; 10. cysteine; 11. tyrosine; 12. va-

line; 13. methionine; 14. isoleucine; 15. leucine; 16. phenylalanine;
17. trptophan; 18. lysine
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Tab 2 Regression equation and linear range

TRl oy el S mglL

RET T Y=5292 510x—580 496~44.64 09998
BEM V=4 879 594x—347 5.16~4642  0.999 6
HER Y=7404 557x—6 794 2148~19332 09997
HHER Y=11 041 656x—21 854 28.76~258.84 09998
ik Y=5260 055x—17 921 51.22~460.98  0.9993
el V=4 642 104x—67 376 62.06~558.54  0.999 6
HER Y=6 150 931x—55 953 51.24~461.16 09992
WER Y=9 184 984r—84 315 6126~55134 09995
PR Y=>5 484 710x—13 966 5.18~46.62  0.9990
s Y=7924 694x—47 551 4324~389.16 09997
B Y=5281028x—1315 1026~92.34  0.9999
SR 7=7508303x—140 108 150.48~135432 09995
LR Y=6 888 117x—82 396 100.22~901.98  0.999 2
REER Y=5995 239x—85 576 152.60~1373.40 09995
SRR Y=6830412x— 142647  203.54~1831.86 0.999 5
AN Y=5 519 204x+75 859 103.84~934.56  0.999 4
JukR 7 Y=5 133 842x—13 628 50.33~45295  0.999 5

MBI (SRR T)  Y=8217308x—232458
2.8 EEMIRE

B [A] At 5 (20130102) B S A 5, 43 545 “2.2.27 UK
POPAT 4 6 B A, 4 Bl H <237 IR kA e AR
HEREDUZE . B8535 2d S5 T34 & 7 94.0% ~103.2% ,RSD
1 0.82% ~1.62% , FAA Ty I F G R AT
2.9 EERRLE

MR 2 5 B LRV ST (18AA-TX) (b ), 452,227 T T
AL T R A5 SR TR I S Wk 1) 80 9% 100 % T 120 % il £
MR 0 T R SNV, TR B 45 3 0y, 4% 2.3 T N I ikAT
AARJE TR 2.1 T R A AR | T DR T RSD,
SRR 3O i TR R BOK , BN A LR i A A 15
WAERP——FIH).

#3 ERERREER (n=9)
Tab 3 Results of recovery tests(n=9)

141.60~1274.40 0.9993

Rl TR, % RSD, %
BES71id 974 1.49
BEMR 98.1 1.06
HER 99.0 113
ikl 98.9 153
AR 98.7 172
Ham 98.9 195
AR 99.8 1.66
N 99.3 1.09
s 957 191
gzt 983 123
R 98.8 0.68
R 99.] 1.16
HnE M 99.4 133
SRR 99.7 1.88
SER 993 135
KN 99.9 1.99
JukyiA 976 1.34
TR 99.0 192

2.10 HEmEENE
A3 SRS HLRR L 456 42.2.27 T i i g Ak A VAR U,
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“2.37 I AT AEACE P 2.1 WU gk S AR L T
ARSI O i AR R A,
x4 HEmMEBENELR(n=2)
Tab 4 Content determination of samples(n=2)

e HE %

A 130102 130103 130104
142m 95.5 100.6 99.2
BER 95.7 97.7 98.9
HHR 98.2 100.6 1004
Ham 101.6 101.0 100.7
AR 983 98.2 99.5
AR 975 100.4 101.2
ER 100.2 1014 103.6
[T 1023 102.6 1044
AR 97.8 99.6 99.1
Tt 101.5 100.8 100.1
L2 99.0 99.4 100.7
B 96.5 974 99.4
HHiE R 103.2 1032 105.3
FRAR 940 947 96.1
SR 98.4 98.9 100.7
RN 982 98.4 99.7
Uk 98.7 99.4 992
IR 978 98.1 100.2
3 g

3.1 FEtH A PEERENZE iR K pH KR EXT S E R TR
A1)

PITC i fdt BT s AH A Tl B2 Eh 2 v pH K 6.5, 1E 1L
pH T, Pt Z 2 [7] DTDPA (4 {7 ¥ Cys-MPA 5% 2 R I
PLEE A, 38 A R S AR R JE I i A S AT 1 Ay
B o WO K U S AH A R A 92 vl i) pHL 4 3 IR T E
6.01,5.72.5.49, 5.43,5.38 Fl 5.30 J7 , XF 4% 44 Bt R e I 5
Cys-MPA W22 [0 (1 5y B3 BE AT T 5880 454, 2 pH o 5.38
I, 4% G2 BERR I J% 15 Cys-MPA W22 6] 1) 20 B85 1 RLUT-, 20 B s 1y
KT 1.5, Bk, FslFH A FhESERERSE il 1) pH L ™48 s il 76
5.38 +0.02, & M| Cys-MPA 15 oAb 43 A7 Az a7 0 e 52
I B . AL, B A T R AR ST R e B 2
ST o B DR A T 3o b T v s
3.2 DTDPAMEEER S HTHIZIE

WG (53 VR A %o BB VA W 4% 0.5 ml, 5 1 43N 10% DTDPA ¥%
% 0.5 ml, 55 2 3 7K 0.5 ml, §if & T 80 C/K I E: 30 min B
e R PITC AT AL, 53 R FH PITCIAATAE | HREBR
e I U 47 A A% S S TR N 2 114 e T R R PR R ) S5 AR
DTDPA (14 i A X o Ath 22 3 B8 ()30 72 JE AN 520 . DTDPA
FBESHAA PITCIRAG W42  IRFRIR S 5 2 B
PR e S VIR R R, TR BT AR AL RO T8 4 VAT D S R
DAL V5 Y V8 37 15 15 P A S i A A B By 2 1 56 4 1) — A
Ui/
3.3 PITCiRERREIRERN RN

PITC Z BV (96 FE 75 0.2 mol/L , 177 4= 4k S 1 1) 3 FiE
1T 40 °C, FFEAN 2R S LR i 17 (B AT S 35 1 s i, (R4S 380 1
N T VI € IR B S, 300 T BB S 22 A A AL R
WA R, PITC vk AT A A 3R e B R 52 iy i 8 o = o
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B E B REERPRTHFS TN R, Fix AR SR E Lk, kA Agilent TC-Cus, R AR A TH-
K (15:85, V/V) Al & & 4 238 nm, ik % 1.0 ml/min, A28 % 30 °C, #2410 pl, 4R AT HAn R 2R EAE051~16.32
pg/mlsE B A 5% @ AR oA 2 RAF KM X A (7=0.999 5) ;45 % E A2 M F MK 49 RSD<2.30% ; -F 3 dnAf w2
99.40% ,RSD=1.99% (n=9)., %t k@ F 8 LRI, TA TIHREE R PR T F oS FNE

KR PR EGAET SRR &k A e

Content Determination of Geniposide in Danzhi Xiaoyao Powder by HPLC
JIANG Yong(Zizhong County People’s Hospital of Sichuan Province, Sichuan Zizhong 641200, China)

ABSTRACT OBJECTIVE: To establish the method for the content determination of geniposide in Danzhi xiaoyao powder.
METHODS: HPLC method was adopted. The determination was performed on Agilent TC-Cis column with mobile phase consisted
of acetonitrile-water (15:85, ¥/C)at a flow rate of 1.0 ml/min. The detection wavelength was 238 nm and the column temperature
was set at 30 °C. The sample size was 10 pl. RESULTS: The linear range of geniposide was 0.51-16.32 pg/ml (»=0.999 5). RSDs
of precision, stability and reproducibility tests were all lower than 2.30% ; average recovery was 99.40% (RSD=1.99% , n=9).
CONCLUSIONS: The method is simple, accurate and reproducible, and can be used for content determination of jasminoidin in

Danzhi xiaoyao powder.

KEYWORDS Danzhi xiaoyao powder; Geniposide; HPLC; Content determination
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