537 B 12 ) @\cﬁ@lqﬂﬁmu

/' China Journal of Chinese Materia Medica June, 2012

2012 46 A

Vol. 37, Issue 12

BT LC-MS 73 A1 (8 7 285 14X A 1l o 9 R

= A, #HE, ié?

2 KT oA

(ZARIZPEHXZ,

[HHE]

LBOR

150040)

HH 24 L 245 1) A~ 2 B W o 2 245200 TR il R T A 28 73, SR T P 24 02 B 14 2 2 P AR A D e 7 v

SR AR PR AE T 250K S 0 AT R P o YO (i - IR I B AR D b 25 1R AL B3 10 4 B AR AE AR A T A7 2000 23 A
FBe, SR e T A Al P IR BT A BT X LU SR A Y 35 B b EDOLH R 2 TR Ly 38 DDA BT AR R Y

IR HEREEA LA Gt b 25 PR AL B TR R o 120G B

A BRI ISR AR  Metabolynx B UK 327 2087 i Fie /Iy
PRSI B S
[ Xe&iA |

MR AL e R S 18 5 T W TR KK 2y
Yy, QSR 2 R OR B Es . h2 2R IR
THEYY , AN AR O (4 4SS itk 22 S AL 1) ok A AR
Y, HBCR IR AL L, S R RS AR v 1Y
W PETE o BT 250K N ELHEAE P I 4 it 7
L rb 254 USRI T Y B9 T 24 LY 2
WA 2 B & o RS 1B A BRI
ML A BE A AHEAE T, 1 26 il o G0 45 v 24 BT 35
JA AR DR AR B 2B BT V) 5 5 e Sy
25 11l 2y 245 ) IR B B0, T S PR 24 A R N LR
VERW o, R DR TR ML BT ST R R T 25 2535 )
A RGRE

H 2GR AR IE S A ) #Hﬂ%%i‘mﬂﬁ%ﬁ}ﬁ
TENAE IRl P ARAT SRR AL 5 W), T R AT 25 2
SE , BN v RO (- 55 S 3 1 i 80 P i A
J7 ik, AR R BERRE B A BT AR N AR
JE BB ST () S R R I R OB £
TR TSRO BN, © 28 AT LASE BLAE WA o L
P2 RN R LR Sy s A U X T A B RAE R
RNt T A R M T B AR, B2 A
AR BT TR A, BV | PRIBCAE A= R ot BT A Y

(#4421 20111116005

[(E£THE] EXRAKREELSTHE (81173500) ; [F5 #RH 24
Bk Bl T (2009ZX09502-005 )

[EEEE] " %, L 88, FENF DA ME s &
FFRIZ AR BT 2 WF 5T, Tel/Fax; (0451) 82110818 , E-mail ; xijunw @
[1EEREN]

A A RIS A

HEAER B RS AT LI 04T,
B < 2171 T a1 B 2 e 5 2 71 e WA R RS RE TN

I 0 T R Ak P 5

2T 29 A s RO 3T s TR R D 5 Metabolynx; 5

P IS 5 ] s o AR A 1 R g A, iy LR B3
W I ABLE 6 1 TP 250K ), TR SR A 1Y €335
P B b LR B 25 IR N Ly, S5 R AR
LS TR A o PRI , 7R W G B A Y A
TGS RR R AR PR AT 58
R RAE BT 25 AR N T

ARICLLEIE 5 2517 UPLC-Q-TOF-MS K3 Y
AL, A48 T B RS Ak A Jo e e kit
(mass defect filter, MDF ) £ R . Metabolynx % {4: LA I
5353 (principal component analysis, PCA) | i@
/N T F ) 437 ( partial least squared discriminant
analysis, PLS-DA ) | 1F 3¢ fii &% /Iy — 3 # 31] 2 #r
(orthogonal partial least squared discriminant analysis ,
OPLS-DA) &5 R 7 VA 7E v 25 (K N 43 Bl
AR ] o

[ Ak (mass defect) 21— MMEA W EE T
PR RS 1 [ e R S e 22 T ) 22 0L, 91 0 i 4
FERAFE RS 05 iy 180. 063 4, JI 4,8 Y Jo et Jid ikt
{0 0.063 4, i BEE B (14 i A iy L, mT L)
Bl S a UG5 ks, WA T H ARtk & Y60
WU, X BEAR O 5T 2 i ik i 8 (mass defect filter,
MDF) Fi AR A S B 2 5 4 B 1 2 T
BB B, eI T B W B A
W SE Y L ARA AR 4 4 5T e Je B R e
PEAERE X T RS Py i B E Y =50 mDa, 43
FAbr= Y B E AR A - 5 mDa LS ALY
~16 mDa  Z AL 2 ~ 23 mDa ) %5 B 85 R

- 1765 -



o537 B 12 ) w g 1o
2012 4E 6 f @ qlliltpétjm‘u

yr China Journal of Chinese Materia Medica

Vol. 37, Issue 12
June, 2012

ALY + 32 mDa BB BE AL ¥ h - 43 mDa,
PRI 308 2o 5 e A 7 1 Jo 6 3t 9 T (2 = 50
mDa) , 1] DL 245 A WA it 1) 443 4 i 23 B LC-MS
VT e st o e kPR 80 3 LA 81, T
B Jo e SR (BT TR0 3 BN Y 151, DT 7] 4k LC-
MS [EIFIAH I ) S5 35 16T, A5 2 BERUCGE™ (i ie
FHIRE B e b i 2 788 7™ . Hl, iR E
YER—DSHOE WS B 24> LC-MS Hdfs 4k 2
A AR TR A 43 1Y Metabolynx 2R

H 24 A R A2 I R HOR AR P ik A=
9, EATTEA )& AR IR T LA AR, a0
FERIRIELE \ CIR-N ZIRIER I R,
PR TR 285 b3 H HA AL B S5 A A ek X v
2 1 [F) 24k 27 U0 1 o A R A T B4, T
AR AT BE AR AR I A2, AT 15 B 3 > 1 Jo o o
A UEVE X 254 U 4T Al LC-MS (8 AT
1E g, NI 2 36 A& W) B AR ™ W1 5 T HE
a0, B3 I ) A YR I S N R 24 AR
Bl L EBTT NBELLA DU A YT AR B O e
HERR AR 2B, S A B TR BT A 0 (E
0.09 ~0. 19 Da, AR H P GE AU AC SRR I 2
b W RAL BRIk A AR R AL 45 | B ot e i U6
JE A 300 ~ 600 Da, 51 it 45 B UE L H D 0. 04 ~
0. 23 Da, b e A9 (035 141 v B2 3% AR WD 2K 1l o0 S
AU BT VT AL, R L 109 Joi i ] v G 0
W R ok, WL L WP e S R LR 1,

2 Metabolynx %f4:

Metabolynx & i Waters 2 & I & W) 55 40 P
LC-MS % ffi b BRAR P, B 38 23 0 25 25 K i 5 %5
FE Al B4z 49 i LC-MS s SO 8 A 3l b A, AR 48
WE G PR R IS Y ik S8, kiR
WAL G o KA B Ry 1A D N 2 S AR AE G
Pra A i B Y, 7 S ROE LG
388 2o X BB W A 7 ) 1 T R B A i
2, BIVBERE B AR T REA A 0 00 8 1 o O 22 (AR
P AT 5 B B AL 5 W 1 AR R AT 15 BT
), T I H AR A& 4 (RGOS 9) 15 B 5 TR
Metabolynx BEAR G 25 24 #F i #1125 1 FE il LC-MS %4
P SCRI Y PO AL, Ak 25 245 R 5 v AR AR T A5 1 RE
HANFETE RS AR H AR AL & W 0 2 , A B 7 52 3 AH
AR = R A BRI

- 1766 -

-

B
2 4 [
EDYARRT S WY 5

B A B A L A A LA R AR A A na f Anaas
100 200 300 400 500 600 700 800  9.00
t/ min

:

4152539 c 3421712 D

3421712

3051558 431698

460.3055
305.1554 1

300 400 500 60O 300 400 500 60O
m/z

A. 3TJERTAY UPLC-Q-TOF-MS [&;B. i i&)5 () UPLC-Q-TOF-MS [,
W5 53R h—8GC IR 1 (m/z 342) BTG D. i g5 %
L(m/z 342) B BTG A

B RBUH RS T B S R 5 1LY UPLC-Q-TOF-MS (4
T T 1 i i O Y L

Fig. 1  Comparison of MDF-processed and unprocessed UPLC-
Q-TOF-MS chromatogram and the corresponding MS spectrum of
the rat serum after oral administration of Coptidis Rhizoma ex-

tract
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Table 1 ~ The primary result of analysis of the constituents ab-
sorbed into the blood of Coptidis Rhizoma extract administrated

orally to rat by UPLC-Q-TOF-MS

I e HH T2z

N /min R Fite  /x10° AT AEY
1 1.62 342.1700 342.1705 -1.5 CyHyuNO, -
2 1.85 342.1675 342.1705  —8.8  CyH,NO, A%
30 03.71 336.1225 336.1236  -4.2  CyHsNO, F/NEERK
4 3.72 320.0935 320.0923 3.7 CuH,NO, #m
5 3.93 338.1389 338.1392  -0.9 CyHyNO, 2547
6 4.95 352.1551 352.1549 0.6 CyH,NO, [T
7 4.99 336.1213 336.1236  -6.8  CyH;sNO, /NEER
8 5.82 382.0923 382.0927 -1.0 CyuHgNO, -
9 5.83 364.0817 364.0821 —1.1 CyuH,NOg -
10 7.68 3521179 352.1185 —1.7 CyHgNOs -
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Fig. 3 The analysis flowchart of pattern recognition methods used for discrimination of the constituents of traditional Chinese medicine

in vivo in the LC-MS chromatograms
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Identification technique for in vivo ingredients of traditional
Chinese medicines based on LC-MS analysis

YAN Guangli, HANG Ying, WANG Xijun"
(Heilongjiang University of Chinese Medicine, Harbin 150040, China)

[ Abstract] Serum pharmacochemistry of traditional Chinese medicine (TCM) is a direct and effective method for determining
efficacious substance foundation of TCM. However, the complexity of chemical constituents of TCM and the interaction among ingredi-
ents in the in vitro process make the analysis on in vitro ingredients of TCM arduous. Liquid chromatography coupled with tandem mass
spectrometry ( LC-MS/MS) has become the cornerstone in detection and characterization of in vivo ingredients of TCM because of its
sensitivity and ability to analyze complex mixtures. However, due to significant interference from endogenous species, detection and
identification of the constituents of TCM in the biological matrices are often difficult. There is a crying need for introducing specialized
ingredient identification techniques to avoid artificial omission of in vivo ingredients of TCM. On the basis of the analysis on transitional
ingredients in rat blood, this essay introduces the application of such pattern recognition methods as mass defect filter, Metabolynx soft-
ware and principal component analysis, partial least squared discriminant analysis and orthogonal partial least squared discriminant
analysis in identifying in vivo ingredients of TCM.

[ Key words] serum pharmacochemistry of traditional Chinese medicine; analysis of the constituents in vivo; mass defect filter;

metabolynx; pattern recognition
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