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Simultaneous Determination of 20 Amino Acids in Asini Corii Colla by UPLC - MS / MS

and Its Chemical Pattern Recognition
PU Jian'?,YANG Shuai**,ZHU Yangfan®*,TAN Dan'?,ZHENG Lin*~°,CHI Mingyan®*,HUANG Yong**

(1. Guizhou Yibai Pharmaceutical Co. ,Ltd. ,Guiyang,Guizhou,China 550008; 2. National Engineering Research Center of Miao's Medicines,Guiyang,
Guizhou,China 550004 ; 3. State Key Laboratory of Functions and Applications of Medicinal Plants - Guizhou Provincial Key Laboratory of Pharma-
ceutics , Guizhou Medical University , Guiyang , Guizhou,China 550004 ; 4. School of Pharmaceutical Sciences ,Guizhou Medical University , Guiyang ,
Guizhou , China 550004 )

Abstract: Objective

recognition method for Asini Corii Colla from different producing areas. Methods

To establish a method for the determination of 20 amino acids in Asini Corii Colla and a chemical pattern
The content of amino acids in Asini Corii Colla
was determined by the ultra — high — performance liquid chromatography — tandem mass spectrometry (UPLC — MS / MS) methed
the analytical column was the Waters BEH C; column (50 mm X 2.1 mm, 1.7 pm),the mobile phase was 0.1% formic acid
acetonitrile — 0. 1% formic acid aqueous solution (5:95,V / V), the flow rate was 0.35 mL / min, the column temperature was
45 °C, and the injection volume was 5 WL. The electrospray ionization (ESI) with positive ion mode and multi — reaction
monitoring (MRM) was adopted. The content determination was analyzed by the hierarchical clustering analysis (HCA) , principal
component analysis (PCA),and orthogonal partial least squares — discriminant analysis (OPLS — DA). Results Twenty components
had a good linear relationship with the peak area within the corresponding mass concentration range. The limits of detection (LOD)
were in the range of 0.002 — 0.075 pg / mL,the limits of quantification (LOQ) were in the range of 0.004 — 0.134 pg / mL.
The RSDs of precision, stability and repeatability tests were not over 4.70%. The average recovery rates of 20 components were in
the range of 93.20% - 107.80% with RSDs in the range of 0.80% - 3.90%. The medicinal materials from 18 producing areas
were classified into two categories by HCA or PCA methods; seven indicator components including isoleucine, alanine, glutamine,
aspartic acid, glutamic acid, proline, and arginine were screened out by the OPLS — DA method. Conclusion The established

method can be used to determine the content of amino acids in Asini Corii Colla,and the screened seven components can be used

as the potential indicators to distinguish Asini Corii Colla from different manufacturers.

Key words: UPLC - MS / MS;Asini Corii Colla;amino acid;quality control;indicator component;chemical pattern recognition
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UPLC - TQ — D #Y i AH €4 i — ik B¢ A (92 =)
Waters 23 1] ) ; EL204 1/ 1 B T 53471 K- (B £ Mettler
Toledo 23 & , ¥ & A 0. 1 mg) ; Allegra 30R Centrifuge 7
PR I 5 38 50 AL (32 [ Beckman Coulter 23 7] ) 5 KQ —
500DE ots B 7 S VAL (R S A A R AR .
1.2 X%

XFRESH L - Leu L - 2R (Glu) L - KA AR
(Asp) L - ¥R (Arg) L — ZHE IR (His) L — Lys JRZE
2 (Cit) \L - Phe .L — 55¢ 22 (1le) L — B2 R (Tyr) .
L - W B AR (Met) L — 225 1% (Ser) L — 45 2 Ik &
(Gln) .L - Val .L - Pro.Gly .L — Ala L - Hyp.L - 77 &R
(Thr) L — SEFREERR LR (Omi) , ¥ [ AR IR L W)
BHEEA PR A 65 43501 A AF20080253 , AF20071254
AF20080263 . AF20080251 , AF20080257 . AF20080261 .
AF21021555, AF20080254 ., AF20080256 . AF20080252
AF21032151, AF20080260 . AF22040751 . AF20050253
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AF20080255 . AF20102451, AF20071851, AF21032351 .
AF2008258 . AFBH1905, & ¥ A /NT 98% ) 5 it 5 T
RN Y R a3 A 4l K R gl 4k K o B (HE S 2 31 R
20220208 .2010062 . 2109013 , 220204 , 220302 . 202038 .
21120101.21120302., 01190207, 21120603 . 202111110
21052001, 21100101, 21100501, 21110301, 21110401 .
21110201,21100401, K i 5 24 S1 - S18, Hi 1 S1 -
S6.S7 — S8.59 — S11.S12 — SIS AF it ™= #4351 A 1 45
TIEG AL RS ), 2 BN A 259 I N E S SRR X R
AE R U2 55 M IE o
2 HFEEHR
2.1 KK H

% 2%, 3 B A A Waters BEH C g 4 (50 mm X
2. 1mm, 1.7 pm) , 51K Waters Van Guard BEH C, g+
(50 mm x 2.1 mm, 1.7 pm) ; Hi s 4K 0. 1% H 2 &
JiE - 0. 1% HERKIEW (5:95,V/ V) ;%44 0. 35 mL / min,
PEREIRTRN 5 WL FEIR R 45 °C o B &5, 2R s s 55
B FIR(ESD) , IE & AT 2 i I (MRM) |, & 41
EHENO0.5 KV, B FIRRE N 150 °C, %< 5 R
SORARAN,), BRI R 1000 L/ h, 285
JE 2 500 °C, JoT i A5 4 SR 4 K Ab 3R MassLynx
V4. 1 TAER, 20 o FEmR 1Y B 25 11 L3R 1.

®1 0MEEBRNFIERYE

Tab.1 Mass spectrometric conditions of 20 amino acids

gy TR FBF(n/) FEF(n/z) #LLEN) BEEZ(V)
Lt CHNO, 1321 30.1 20 15
Clu  CHNO, 148.1 84.1 20 15
Asp - CHNO, 134.1 741 20 15
Ag  CHNO,  175.1 116. 1 25 15
His  CHNO,  156.2 110.1 20 15
Ly CHNO, — 147.1 84.1 15 15
Gt CHNO,  176.1 159.2 20 10
Phe  CH,NO,  166.2 120.2 15 15
le  CHNO, 1321 69.2 20 10
Ty GHNO, 1821 136.2 20 15
Met  CH,ONS  150.1 133.1 17 10
Ser CHNO, 106. 1 60. 1 20 10
G CHNO,  146.9 83.9 8 16
Va o CH,NO, 1181 7.1 20 10
Pro  CHNO, 116. 1 70.1 20 13
Cly  CHNO, 76.1 30.1 2 7
Ala CHNO, 9. 1 M.1 20 10
Hyp  CHNO, 132.1 68. 1 25 15
The  CHNO, 120. 1 7.1 19 10
Omi  CHNO, 1331 116.1 2 10

2.2 A&

TR A X HB S B Leu . Glu, Asp . Arg His | Lys .
Cit, Phe Ile ,Tyr,Met,Ser. Gln, Val, Pro,Gly ., Ala,Hyp.
Thr, Orni X B F 4525 10 mg, AF B FRE , 10 1 mol / LR
PRI IR AT A T BT v B2 43701 1. 032, 1. 083, 1. 094,
1.119,1.106,1. 004,1. 022,0. 985,1. 128,1. 085, 1. 028,
1.138,1.036,1.064,1. 161,1.212,1. 099, 1. 121, 1. 057,
1. 033 mg / mL (R AT BE AR IA T

P T BUORE SR 29 0. 10 g, B 100 mL 75 5
JE L M0, 1 mol / L AR PRV K 80 mL, A5 (500 W,
B3R 40 kHz ) ZbFE 30 min, 5%, I10. 1 mol / LER R % Wk
ER PRS2 mL, B 10 mL TS, Al 12 mol / Lk
%2 mL, 150 ‘COKf# 1 h, 0¥ , # 228 & L, FH7K 10 mL
ITIRVEUS, DR AZE R LA, 281 3% N 0. 1 mol / L
ERRRIR WA B 2 25 mL AR, 0. 1 mol / LR
FRIR R E 4, 7 2) 5 B 1 mL, 14 000 r/ min &5 .0> 10 min,
WV, BPAS

25 FANHIBIAW: LLO. 1 mol / LERIACIAS FANHIBIAT
2.3 FAEREER

LR R IR s (O BRI TR 0T R TR
P A TR e, % 2. 1 30 R e A5 R R R 5 L 3]
SR 0T 2 AR B A3 U VA ) TR A T (0 TR
' Leu . Glu, Asp ., Arg . His , Lys , Cit, Phe . Ile , Tyr, Met ,
Ser,Gln, Val ,Pro,Gly.Ala,Hyp . Thr, Orni % t 15 5} 5]
— B, T 25 10 BRI W60, 13 1R A6 TG 0,33 0 1
LI 1,

ERPERC R L A R B B 2. 2 300 TR G 0 TR
VGG, FH 0. 1 mol / L AR FR VA T 2R 5T A % BE S
IR GRS WL, F52 2. 100 MR S EREI 2 L 1T
SR U TATAR o AR B 20 o 2 6 B (X, g / mL) A R AR R |
VTR (Y ) AR B A T ] 25 SR WL 2.

For 0 PR 5 £ PR < 0 SR 2 e B 2. 2 0 TR B 0 R
PR VA RO B A HORR R, T 2. 1 3 R A% A R R
FE L LAEME LA 101,30 1B A9 Bk B 4 e 1 5 1
PR ARSI B 45 3 L% 2.

2% P BOR A 6 IR A GE i, e 2. 1 IR
TR A I SLEREIN E 6 K, 10 SR TR R L 25 2 L3k 20 F
NAPETEAR RSD 43 591K 2. 57%,0. 25%,2. 75%,2. 91% ,
2.39%,2. 66%,0.96%,2. 04%,1.26%,2.17%,2. 18%,
1.53%,2.17%,2. 23%,2. 47%, 1. 33%,0. 83%, 1. 75%,
1.02%,2.38%(n = 6) , RUVNAAEH L R4

Feue MR BOHE R AR (S3) il i, TRIRCE
0,4,8,12,18,24 hif 2 2. 1 300 56 & FHEREN 2 30
SRR T AR o 5 SR AR 20 Ff i 43 0 T AR ) RSD 4351 Ry
4.80%,3.20%,3.73%,3.90%,3. 36%,4. 70%,0. 91%,

g

g
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3.88%,3.60%,4.09%,2.45%,2. 35%,3. 46%,2. 15%,
4.17%,2.46%,2.50%,3.79%,3. 12%,0. 89%(n = 6)
A TV VR S TR 24 h N EEAR R E .

ARG  HUORE S (S3) 3 &, 6 1), K B AR, 42
2. 250N I VA A R R e 2. 1 T R A ik
FEE T s W T AR, TR A5 SR 3R 20 R oy
-2 & 4y ok 31.17,21. 54,7.92,106. 47, 10. 21,
29.29,0.93, 16.24, 44.32, 6.28, 4.94, 11. 33, 33. 54,
18.84,118. 87,130. 44,48. 53,51. 47,10. 82,0. 38 mg/ g,
RSD 43 51 2 3.34%, 1. 17%, 2. 82%, 3. 85%, 4. 64%,
2.68%,3.04%,1.06%,3. 62%,3. 56%,4. 59% ,4. 06%,
4.63%,2.34%,2.89%,4.19%,3.95%,2. 65%,2. 85%),
3.37%(n = 6) , KW IEELERL

IR DR S < BCE 0 B AR i (S3) i &, L 6 1),
B TN — 2 o e VAR B P TR 5 ) R VA 4 2. 2 T
D5 W A5 B B A, 4 2. 1 TR ARG A F HEA T E
TE SR TR S INRE [R5 R L 26 3
2.4 EAENE

HURARE B 290, 10 g, #5 2. 2 300 F J7 2 i 4 kit i
VR, H2 2. 1 000 R R A5 A AR DU, 1 i 0 1 AR
BRES R R4,
2.5 EEIRA

JZ IR TS5 B (HCA ) U =130 08 18 HE vk BT i Y
20 Pl s FL R 1) 7 & oA A8 o, 3 A SIMCA 13, 0 34, R
FH Ward 1, L J7 WG HE B4 o B AR HE E 4T HCA,
DA% AN [ 7 i Bl e r 22 56 R 0 7 o 25 S 45 R L

BTEEI% BATEE/% BT %
100 N 100 5 J 100 5
0 "|Jv' T T T T ™4/ min 0 -...,.kT..|....|..y.|....,....,,/m]n 0 ,-rl T - T - \¢/ min
0 1 2 0 1 2 0 1 2
100 .|2 100 5 [2 100 3
0 .{l.l - — — - ¢/ min 0 ..).I.LT....,....,....,....,....”/min 0 AT/ / min
0 1 2 0 1 2 0 1 2
100 5 j3 100 F 100 3
|
3 \ 3 E ;
s | A
0 T T i 0 JL; - : - T 1 1/ min ) et ; / min
0 1 2 3 0 1 2 3 0 1 2 3
1005 4 100 3 4 100 5
E Jl 3 ﬁ |
0 =+ "/ min 0 =TT T ; / min O A —— e —— .
0 1 2 3 0 1 2 3 0 1 2 3
100 5 ) S 100 5 100 4
; JI* ]| E
| h
0 St T T T ™11/ min 0 T T T T T 1t/ min 0 =T T T T T 14/ min
0 1 2 0 1 2 0 1 2
1009 [6 100 rﬁ 100 3
| L L
0 - T T T T T 11/ min 0 - T T T T 1/ min 0 T T T T T 14/ min
0 1 2 0 1 2 0 1 2
100 7 100 S ) 7 100 5
1 1 _
I
0 Il‘I_ T T T T 1¢/ min 0 T T T T T 1 ¢/ min 0 A== ¢ / min
0 1 2 3 0 1 2 3 0 1 2 3
Al B] C]
BT % s BT % N HTEE %
100 100 3 100
1 1 ,
0 T T T T T ¢/ min 0 T T T T T 1 £/ min 0 T f T T T ¢/ min
0 1 2 3 0 1 2 3 0 1 2 3
100 9 100 7 9 100 5
Jl E "L E ke
0 T T T T T y ¢/ min 0 T T T T T y ¢/ min 0 T T T T T 1 ¢/ min
0 1 2 3 0 1 2 3 0 1 2 3
100 5 NIO 100 3 FIO 100
0 Jl’ T T T T 1 ¢/ min 0 Jll’ T T r T y £/ min 0 T T T T T 1 ¢/ min
0 1 2 0 1 2 0 1 2
100 !\\” 100 5 Jll 100
0 J. T T \ ¢/ min 0 \ma T T T T y ¢/ min 0 1 ¢/ min
0 1 2 0 1 2 0 1 2
100 3 JlIZ 100 5 ||2 100
0 T T T T T 1 ¢/ min 0 JL‘. 1 ¢/ min 0 = 1 ¢/ min
0 1 2 0 1 2 0 1 2
100 'HIB 100 5 JIS 100
0 |'| T T 1 ¢/ min 0 } T y ¢/ min 0 T T T T T y ¢/ min
0 1 2 0 1 2 0 1 2
A, B, G,
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BT % BT % BT %
100 5 ’14 100 5 \1:1 100
0 A= "]!( y T T T T 1t/ min 0 L -J T T T T T ™ ¢/ min 0 \.ﬂ‘;* T T T 1 ¢/ min
0 1 2 0 1 2 0 1 2
100 5 15 100 5 015 100 5
] ‘Q ] J\ e
0 "'i" T T T TTT ™ ¢/ min 0 R T T T T T ™ ¢/ min 04— TTT TT T T T ™ ¢ / min
0 1 2 0 1 2 0 1 2
100 5 J‘ls 100 5 ﬁlé 100 5
0 Frrrrpr T T T T ™ ¢/ min 0 A T T T T T 1 ¢/ min 0 ‘AM7| T T T 1 ¢/ min
0 1 2 3 0 1 2 3 0 1 2 3
100 5 I17 100 5 JH 100 5
0 IILILI T T T T ™ ¢/ min U e T T T T ™ ¢/ min 0 T‘LI T T T ™1 ¢/ min
0 1 2 0 1 2 0 1 2
100 5 Jlx 100 5 (18 100
3 3 ’ E
0 T T T T T 1t / min 0 - T T T T T 1¢/ min 0 =T T T T 1 ¢/ min
0 1 2 0 1 2 0 1 2
100 3 Jw 100 5 19 100 5
3 | 3 J 3
0 S "lklI T T T T T T ™ ¢/ min 0 L_l T T T T 1 ¢/ min 0 T T T T 14/ min
0 1 2 0 1 2 0 1 2
100 5 20 100 20 100 5
1] L |
0 II"LI""I""I""|I T ™ ¢/ min 0 T T T T T 11/ min [ e o N A ML B ™ ¢/ min
0 1 2 0 1 2 0 1 2
A3 B3 C3
l.Leu 2.Glu 3.Asp 4.Arg 5.His 6.Lys 7.Cit 8.Phe 9.1le 10.Tyr 11.Met 12.Ser 13.Gln 14.Val 15.Pro 16.Gly
17. Ala  18.Hyp 19.Thr 20. Orni
A — AL BRAEBRER B, - B #HiEXsEk C - C. TEOXNRIER
1 MRM &itE
1.Leu 2.Glu 3.Asp 4.Arg S5.His 6.Lys 7.Cit 8 Phe 9.1le 10.Tyr 11.Met 12.Ser 13.GIn 14.Val 15.Pro 16.Gly 17.Ala
18. Hyp 19.Thr 20. Orni
A, — A, Mixed reference solution B, — Bj. Test solution C; — C,.Blank reference solution
Fig.1 MRM chromatograms
R2 LMXRERNR.CEREFZLER F3 MERKIREER (%)
Tab.2 Results of the linear relation test,LOD and and LOQ Tab.3 Results of the recovery test (%)
investigation L D | RSD | #ralds X RSD
Buig B35 # SEER(ug/nl) o BAR(ug/nl) £ER(pg/ml) Leu 99.22  0.80 Met 107.80  1.57
Leu }’128524, SX‘+2012.7 0.31~7.73 0.9992 0.019 0.038 Glu 98. 50 1.70 Ser 99. 44 2.77
Gl L=1141 14+253. 14 0.20~5.33  0.993 0.006 0.012 Asp 08. 58 1. 49 Gln 102. 08 236
) =) ) ~
Asp B=29191K+2.2309 0.16~4.16 0.9999 0.016 0.032 Arg 100. 09 2 39 Val 96. 57 203
Arg 1 =3268.K +464.88 0.92~23.03  0.995 0.043 0.086 .
) His 100. 68 1. 14 Pro 100. 33 2.23
His  F=4026.94+533.2 0.09~2.15  0.992 0.013 0.026
) ) Lys 95.96 2.35 Gly 95. 84 3.00
Lys  E=T20.7K+1671.2  0.29~7.23  0.997 0.014 0.028 i
Gt E=35404+3.13 0.02~0.59  0.9%93 0.0 0.004 cit 102.793.90 Ala 93.200 215
P L=IOTSHL-T6.0T  0.06~4.08  0.9992  0.005 0.050 Phe —100.86  1.56 Hyp ~ 103.62  1.88
e E=480K+1717  041~10.25  0.9%90  0.058 0.115 lle 101.20  2.69 Thr 97.98  1.89
Tr o 1,=209.9%,-75.415  0.07~L73  0.9%95 0075 0.134 Tyr 98.54  1.97 Orni 95.95  2.64
Met  F,=1698.7X,-110.95  0.05~1.33  0.9990 0.021 0.042 \Le /% 3t B e s g o . -
Ser F,=2490.74,+190.39  0.11~2.65  0.9997 0.025 0.050 Pl 20 54 70 S BE RS Oy 300 B, 18 HEUCBIE i Ry 22, 3
N . NIV VN
O F=l66L6L+300.05  030~7.48  0.995  0.012 0.04 450 S1 - S6 K2 89 — S11 K SFE S B 5 —25 (B
Val - F,=200686.X,+484.91 0.19~4.65  0.995 0.007 0.014 WA T JbRES AT 8 S —2%) ,éﬁ%ﬂ{[ S7 - S8 M S12 -
Pro F=8884.20,+210% 1L13~28.15  0.997 0.038 0.118 SIS RE S M 2K (TS R RE S B —2) .
Cly  F=455. 13X, +759.41 1.34~33.43 0.9994 0. 040 0.080 NN N A . N,
' Bi] Ji fi 4 7 i BRI, 6 W] e v 2 R 1) v K AT
Ala F=1992.8X,+249.2  0.46~11.43  0.991 0.027 0.054 - N %f = e rL»m H
Hyp  F=876.670,+1559.7  0.66~16.40  0.9999 0.043 0.086 HE S A —E KR ’ LA 7 il B e o b R Hrp
T F=S6L860,+25.6  0.05~375  0.996  0.018 0.0% LR 500 I R 5 T B 7 Y BT o 25 S
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x4 1SR P20FHEERSENELER (mg/ g,n=3)

Tab.4 Results of content determination of 20 amino acids in 18 batches of Asini Corii Colla (mg / g,n = 3)

%% Cit  Lys  His Arg Asp Glu Lew Gln Ser  Met Tyr e Phe Omi Thr Hyp Ala Gly Pro Val
ST 0.90 26.06 7.03 98.02 8.89 22.35 26.13 27.64 8.39 2.96 521 3540 14.65 0.67 10.91 59.58 49.66 114.86 118.33 16.52
2 0.88 24.32 10.04 89.60 8.80 22.69 30.46 28.96 11.09 2.52 6.93 47.48 17.56 0.62 11.57 69.24 52.26 155.71 120.40 15.78
S3 0.89 33.85 10.43 116.72 9.00 23.96 30.45 38.30 12.32 5.20 5.99 44.65 16.27 0.38 10.88 61.56 50.61 136.25 116.23 18.26
S4  1.06 28.65 7.98 86.70 6.16 23.30 30.97 28.20 9.00 3.86 6.70 44.93 16.98 0.49 9.70 61.01 46.95 132.89 117.50 15.32
S5 0.84 30.27 9.03 97.90 8.92 23.51 30.52 33.08 1L.31 4.67 6.07 40.56 17.11 0.52 7.99 80.63 50.82 142.28 118.80 18.04
S6 100 29.36 10.05 102.84 7.64 9.36 27.39 30.34 10.38 2.69 7.08 40.39 15.60 0.47 9.12 66.97 46.81 158.08 117.74 17.48
ST 1.00 31.11 10.26 82.25 21.15 31.54 37.52 58.43 12.36 5.09 6.46 15.62 18.70 0.81 13.34 53.60 83.19 148.68 122.53 27.06
S8 112 30.32 9.92 86.27 19.69 31.66 29.59 55.03 12.78 4.00 4.84 13.60 17.44 0.56 15.64 76.76 85.24 162.71 123.28 21.51
S9 107 31.59 8.00 107.78 6.38 21.94 30.40 33.87 9.55 4.04 6.29 42.90 17.39 0.81 8.82 60.36 54.67 163.35 137.60 19.06
SI0 0.95 24.91 5.38 57.85 7.49 20.94 28.48 29.54 9.86 5.26 5.77 42.36 15.23 0.42 10.36 62.20 47.90 117.70 111.07 17.44
SIT 1.05 28.94 7.77 83.97 11.18 24.85 29.49 39.48 10.73 4.44 5.63 32.95 16.69 0.59 11.60 66.44 62.60 147.92 123.99 19.33
S12 1.12 29.46 10.91 81.68 25.71 37.64 33.62 56.36 16.76 2.77 6.76 17.79 18.99 1.09 14.24 49.50 81.66 107.81 104.50 17.85
SI3 1.14 30.70 11.33 79.85 22.39 31.51 31.71 51.22 12.14 2.88 517 14.15 17.78 0.55 13.43 55.68 82.78 151.15 109.93 23.18
Sl4 1.05 29.86 874 72.16 21.03 29.26 28.75 45.17 12.22 2.53 4.17 13.05 15.85 0.48 14.17 62.40 63.52 96.04 108.65 20.15
SIS 0.92 28.87 851 71.21 19.20 28.75 28.73 50.51 10.37 2.38 4.56 12.46 14.44 0.49 9.43 51.28 74.92 133.55 96.08 19.9%4
S16 0.95 28.54 9.17 77.96 24.26 31.15 28.31 55.05 13.29 2.18 4.61 12.08 15.39 0.58 11.66 59.57 79.88 138.66 101.90 20.79
SI7T 1.12 2835 6.72 79.38 21.42 33.43 27.93 44.46 9.04 2.15 4.35 13.18 14.98 0.48 10.75 55.50 76.23 107.94 93.93 18.48
SI8 1.0l 29.87 8.97 80.05 19.59 31.39 30.16 46.47 12.56 3.70 5.40 16.05 16.96 0.54 10.04 53.45 75.98 130.12 93.67 15.29
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