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Analysis of Components Absorbed into Plasma of the Drug Pair of Ramulus Cinnamomi and Paeoniae
Radix Alba by UPLC-Q/TOF-MS
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ABSTRACT: OBJECTIVE To set up a rapid analysis and characterization for the components absorbed into plasma of the
drug pair of Ramulus Cinnamomi and Paeoniae Radix Alba in rats. METHODS The sampls was analyzed by UPLC with a
reversed phase Cig column using a eluent of acetonitrile and 0.1% acetic acid solution under gradient conditions. The ions of the
components absorbed into plasma were observed by electrospray ionization (ESI) time of flight mass spectrometry
(ESI-TOF-MS) under positive or negative mode, and the fragmentation behavior obtained by MS/MS, then the components were
identified through the accurate molecular weight and molecular formula with literature review. RESULTS Tweleve
components absorbed into plasma were qualitative identified by MS and MS/MS. These components included four kinds of
organic acid such as gallic acid, protocatechuic acid, et al, six total paconiflorin monoterpenes like paeoniflorin and albiflorin,
and coumarins. CONCLUSION The analysis of the components absorbed into plasma provides scientific basis for the
effective substances in the drug pair of Ramulus Cinnamomi and Paeoniae Radix Alba.
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Fig. 1  Total ion current chromatogram of chemical
constituents in vitro or in vivo by UPLC-Q/TOF-MS/MS
from Ramulus Cinnamomi and Paeoniae Radix Alba drug
pair(l * 1)

A-EST" of chemical constituents of “Cinnamomum cassia Presl and
Paconiae Radix” Alba drug pair(l - 1) in vitro, B-ESI" of chemical
constituents of “Ramulus Cinnamomi and Paeoniae Radix in vivo; C

—ESI” of blank plasma.
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Tab. 1 Analysis of the components absorbed into plasma in rats after decoction of Ramulus Cinnamomi and Paeoniae Radix
Alba drug pair(1 : 1)
No. & Tk tz/min eI R W41 B MH/M COOH MS/MS
1 HETR]R™ C7HeOs" 1.42 170.021 5 169.015 3 169,125,79
2 FLZE ™ C7Hs04" 2.40 154.026 6 153.020 7 153,109
3 SEALA 25 Cy3H01, 2.92 496.158 1 495.150 8 495,465,345,333, 165,137
4 AN g Ca3Hp0,," 5.79 480.163 2 479.156 3 357,283,121,479,525
5 SERE Ca3Hp0,," 7.30 480.163 2 479.156 3 525,449,327,197
6 TS RS R Cy3Has01 10.59 480.163 2 /525.162 5 479,449
7 52 NES T R,® Ca3Hy501, 14.81 480.163 2 /525.162 1 479,357,327,283,121,77
8 6-HHFETR® C1oH50, 17.75 160.052 4 159.059 8 146,118
9 sydowic acid® C15Hy0,4 17.78 264.136 2 263.129 4 219,204,203,189,188
10 AR CyH;0," 19.44 148.052 4 147.046 6 147,103,77
11 T-HEET RS C1oH50, 2221 160.052 4 159.059 8 146,118
12 SRS 2 C30H3,012 22.90 584.189 4 /629.190 1 583,553,431,165,121,77

T a—tERL b-FAT; #-IEI S A

Note: a—Ramulus Cinnamomi, b—Paeoniae Radix Alba; #—confirmed through standard analysis.

rRE AR 252 2017 4E 12 A4 34 B4 12 )

Chin J Mod Appl Pharm, 2017 December, Vol.34 No.12 - 1709 -



tr 9 5.79 min A1 14.81 min fJIE7E ESTHE T
g AT B HE S T B I om/z N 525.161 8
[M+COOH] #1 525.1621 [M+COOH] , H
5.79 min 288 6} JE S A AT 25 TR . @i
SFAG 25 A IR 2R B MS/MS R I BT #
HOR s 2R R AT A RN, A B R AFERE
HEES T m/z 283 N[M-CO,-C;Hs0,-H]~, H:d CO,
NN BEFR WL 2 L g HE . T 14.81 min Wi T RS
ATEITE TR AR R, AR AR SRR AR IE A7 7E [R5 S5 4 1k
Ajeh e RV, DRIURHEWT %L Y, W E
NGRS WA

tx N 7.30 min A1 10.59 min 7E ESI” 4 515 3
HE T8 1% m/z 9 525.160 2 [M+COOH]~, H
7.30 min & X I SRR A AT 258 o JE s XA
258 R MS/MS BRI A, AFAERFIE
BT NI m/z 121, JESREAE 22 m/z 165,
RIFERE I m/z 165; 7 TEThE—7 W
TE % m/z 449 [M-CH,0-H] , Fi % — T /KK
m/z 431 [M-CH,0-H] 5 73 ¥ Wi 2 78 B S TE i m/z
357[M-C7Hs0,-H] s 7> F Wi — 0 FHEE T m/z
327[M-CeH,0s-H] ", T 14.81 min Wiz 77 R 575
ZYE AR, DR HE T AT 258 R o A A . AR A
MR S AR TIRAAE, BRNEREK
DL, R AR DU 2 AT 258 ok H & PR AT 1R
WA =4

tr N 17.75 min /£ ESI” N3 EIESD T 5 11§
m/z N 159.059 8 [M-H]", 7EAASNE S 7 N5
B T B T 18 m/z N 161.069 8 [M+H]", FEAEHT
TEEFUERNIRIR mz 775 5 F i — B
m/z 146 [M-CH3+H]", B it 2 — S ALBR I i m/z 118
[M-CH;-CO+H] ™, HEWiiZfb &M NP REH &,
BB T TR R ) [ — 3, S
FAHALIE HAE 22.21 min KIFABMLE Y, )R
TSR AR AL, HEDCA R G R F S k. iR
P5 B A HEWT 17.75 min N 6-HEEF T &R,
2221 min N 7-HEF TR, FAPNHENZAE
YILLJE RN o ARSI S i R & B B SR T
MR AR KIL, X 2 P &8 7 vl fe kI
THEERER Y,

tr N 17.78 min 7£ ESI” N3 EIESD T 5 11§
m/z N 263.136 2 [M-H]~, H Hit 41T MS/MS # 1%
EFONT, FAERHES I8N m/z 119 B m/z 136
NAFERIE R 5 FWE—5F CO, W m/z
-1710-

Chin J Mod Appl Pharm, 2017 December, Vol.34 No.12

219 [M-COx-H] "> Pl E—NHEIE A m/z 204
[M-CO,-CH;-H] ™, Flit2e— AN HEETE BN m/z 189
[M-CO,-2CH;-H] .« R¥ETTRA R G951
AN C1sHa0O04, K ILHEWTZ AL &N sydowic acid.
Z Ry BAJE RN I

tg N 1944 min fE ESI # X T 15 3
147.046 6 [M-H] ™, H 5 PIEEER XS R i H Wi [A] —
., #47 MSMS W R UEE F 58T, miz 103
[M-COOH]"s m/z 77 JRINFRAEVE, PRt e
WEPINREERR, %R LR RN I .

tg N 22.90 min 7f ESI” F15EHE F 55 11§
m/z N 629.186 5 [M+COOH]~, J H 1T MS/MS
RS T8, FEAERHIE B TR R F B m/z
121, ZEEFILWE m/iz 77 FPE B 1 22 0E Fr 04
m/z 165; ¥ Wi LA m/z 583 [M-H] ™, Ffii %
— o> TSN m/z 553 [M-CH,0-H], i3
— > FIKIEHN m/z 535 [M-CH,0-H,0-H] ', 8
PR A TGP 7> TR C3H32012, FH I
HEWTIZ A SRR AT 25, %o AR B
3 Wig

UPLC-Q-TOF/MS 73 #7732, R&mn s,
BT, E RN A R TSRS, BT
BEAT PR A0, YR, B AT R 7R A A
B FE b P RE SRR AR W 0 R =
MS/MS, PRI i ik 7 4 o 25 52 07 AR 1 48
JE, BN E TR NSNS o I, A8 A L
THEAVCERE AT, ALY “HRS
A7 25%HE 244> UPLC-Q-TOF/MS 73 #r, W]
BT ARAMEE R, FEBRIERE b, X ECART o B
FL . S “HR S A2 250 KR
HRAF XS R A P S B, PR g B O
WIS E RS A7 29 1)/KBTR £ 2L
JR BSR4 12 AN NIy B T SR AT sy
P2 VAR . AT R 255 07 D IRGS 2 Ja IfLiE
Ry, e R AR N BRI YR, KK
DR L TE B LI TR R T 24 2 RO R R A
s, [ETZRA.

ARSI R AL, RS EAT S 1)
NS FEEREE TR WERS 4 Fal
BRFIAT 254 AT PR LR o RS 6 Ff
AARE R EM A FE G R RS BT
BRAME . Proe. PURE. PraM. RIPO M
ERUT, FLRRAE B E B IFEEE. =5

PR E BACR I 2524 2017 48 12 55 34 B4 12 3




O ERE 77 IR0 S AN R A
PUB . THE AN P E S 2 s 20, A2
SEEAAERE. PLR. BT SO AL
FAEMERPY, HERAAHAL. FIRETEHEER.
2 R 45 24 ) R A OO L 1) 1 7 A RE 7 2R
23 AT CRERCE EATT 2T DR A LR,
YR BB RA A B EREBFMES N
“CHEERCE EIAT 7 SR R 2R R A

S 56 PP ISR B L B IR G SRVE N
Moy $eH %, I HALE T HBUILE A9 30 min
NI B H e %, i BRI E) . SEiia it
et A AH AT Y L5 20 B R AR B RE 0 #R 5
I, HAEr o A OE IR, L6 A N
N 0.1 %P8 BR AT ] 503 G Ve 1) 7 1 FEE MY 1 e e
o BPRRAATLHRY) A ESL 564 T i 3
i, FUE S A UL EST i v .

REFERENCES

(11 50, e, WAL 2 S RHAM]. JE5: A
R T i R, 2009: 235-237.

[21  FH. J5EEM]L dent T E PR AL, 2012: 27-28.

[3] VR, TR, EHSS, S EERCRAL S R A2 BT 5
[7]. hZ§HE, 2013, 36(4) : 674-678.

[4] LIWY, HUANG S J, WANG R, et al. Advances in research
on pharmacological actions and quality control of Paeoniae
Radix Alba [J]. Pharm Care Res(Zj*iR55 5HF7%T), 2012,
12(2): 118-122.

[5] LI W X, TANG Y P, LIU L, et al. Research on Chinese
medicine pairs(Ill)—their bio-active components [J]. China J
Chin Mater Med("' [E 12444 ), 2013, 38(24): 4196-4202.

[6] TEZ, #Egi. S AR HPLC fR8URENT %
[7]. FEZE R, 2010, 27(4): 32-34.

[77 PEIYL,WUZS,SHIXY, et al. Study on drug pair of cassia
twig and white peony root by HPLC/MS aualysis based on
theory of “Xin-Gan Hua-Yang and Suan-Gan Huan-Yin” [J].
World Sci Tech/Mod Tradit Chin Med Mater Med( 1t %}
FR-FEZIACIL), 2014, 16(10): 2180-2184.

[8] CHEN Y C, WANG B H, LIN J. Optimization of decoction
process of herbal pair of Ramulus Cinnamomi and Radix
Paeoniae Alba by orthogonal test [J]. Pract Pharm Clin
Rem(SEH 254 51 R), 2016, 19(12): 1530-1534.

[97 CHEN Y C, QIAN J H, WANG B H, et al. Chemical
constituents analysis of the drug pair of “Cinnamomum cassia
Presl and Paeoniae Radix Alba” by UPLC-Q/TOF-MS [J].
China Med Herald(' [ 2 24 5:4), 2017, 14(16): 12-15.

rRE AR 252 2017 4E 12 A4 34 B4 12 )

[10]

(1]

[12]

[13]

[14]

[15]

(16]

[17]

(18]

[19]

[20]

[21]

[22]

CHEN Y C, QIAN J H, WANG B H, et al. Discussion on
HPLC fingerprints for the different compatibility proportion
Ramulus Cinnamomi and Radix Paeoniae Alba [J]. China Med
Her(H EEE 25 $4Rk), 2017, 14(13): 29-33.
ZHENG M X, CHEN Z, LIU P, et al. Analysis and
identification of glycosides in paeonia lactiflora by
UPLC-MS/MS [J]. China J Chin Mater Med( [E 124 44:%),
2011, 36(12): 1641-1643.
REN J Q, LIU C M, WANG Y Q, et al. Determination of
chemical compositions in extract of Radix Paeoniae Alba by
liquid  chromatography-electrospray
spectrometry [J]. Chin J Pharm Anal(Zi¥)5Hr7% &), 2014,
34(10): 1375-1376.
LI K P, GAO C K, LI W M. Analysis of coumarins in extract
of cnidium monnieri by performance  liquid
chromatographic coupled to electrospray ionization time of
flightmass/Mass spectrometry [J]. Chin Tradit Patent Med(+F
), 2009, 31(4): 584-587.
XU Q, XU G B. Metabolism research review of coumarin
compounds [J]. Chin J Exp Tradit Med Form(H [E S48 75 7
2A%58), 2014, 21(3): 222-225.
SHEN L H, PENG Y W, CHEN G Q. Rapid detection of
phenformin hydrochloride, glibenclamide and pioglitazone
hydrochloride illegally mixed in traditional Chinese medicinal
preparation for antidiabetics by UPLC-Q-TOF-MS [J]. Chin J
Mod Appl Pharm( " [ 8 X B FH 25 %), 2016, 33(9):
1160-1165.
ZOU Y H, ZHUNGE L. Determination illegal added
diclofenac  in  slimming health care products by
UPLC-Q-TOF-MS [J]. Chin J Mod Appl Pharm(H [E AL
%), 2016, 33(8): 1048-1051.
GAO Y, LI H, WANG S W, et al. Research progress of
pharmacological action and pharmacokinetics of gallic acid [J].
Northwest Pharm J(Fi 16252254 &), 2014, 29(4): 435-438.
mEN, XK, mKE, LA B X0 MU
e IUASE 28 0 [ A B2 ma 7], b [ 25 B 22 4, 1988, 9(1):
27-30.
FIEATE. PRI ROk BAL S B IM]. KW WS
B HOAR A, 1982: 226.
LIANG S N, DUAN Z F, FU L, et al. Comparative research on
the antibacterial action of several types of cinnamic acid
derivative and cinnamic acid [J]. Food Sci Tech(& fiEHHk),
2005, 9(22): 71-73.
WU, ETG, ZEANIR, S T ECE R 2 B F AR SR
i 7 A FU At e (0] W AEBE B K 2 22 4R, 2006, 27(5):
500-502.
LIJ Z, HUANG C S, LIU H X, et al. The study progress on
relationship of pharmacological action to structure for natural
coumarins [J]. J Guangxi Teach Edu Univ: Nat Sci Edit()" 74
JMYE2E R 24k HARRIEAR), 2007, 24(1): 93-98.

Wk H 3. 2017-05-22

(K514 : ZHETT)

ionization mass

ultra

Chin J Mod Appl Pharm, 2017 December, Vol.34 No.12

<1711



