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Analysis of the Metabolites of Ethyl Acetate Extract from Angelica sinensis in Rats by HPLC-MSn
WANG Lu, XU Feng, LIU Guang-xue, SHANG Ming-ying, CAI Shao-qing (Dept. of Natural Medicine, School
of Pharmacy, Peking University, Beijing 100191, China)

ABSTRACT OBIJECTIVE:To analyze the anticoagulant activity substance and effective form of ethyl acetate extract from Angeli-
cae sinensis in rats. METHODS: The chemical constituents of ethyl acetate extract from A. sinenmsis were identified by
HPLC-DAD-ESI-IT-TOF-MSn, and the in vivo metabolites of ethyl acetate extract were analyzed. The determination was performed
on Agilent Zorbax SB-Cis(250 mm x4.6 mm, 5 um) column, using 0.1% formic acid-methanol as mobile phase (gradient elution)
at a flow rate of 1.0 ml/min. The column temperature was 28 “C, and UV detection was set at 280 nm. RESULTS: By analyzing
ethyl acetate extract from A. sinensis, 22 compounds were detected and identified; among them, 4, 7-dihroxyl-3-butylphthalide was
reported for the first time. And 18 compounds were detected and identified in rat urine, containing 4 prototype and 14 metabolites
reported for the first time, among which, N, N-4,5-alkene- ligustilide-6/7-O-sulphate and 6, 7-dihydrosenkyunolide F-9-sulphate-6/
7-thiol were new compounds. CONCLUSIONS: The method can screen and identify related metabolites from complex biological
specimens accurately and rapidly, and provide chemical evidence for interpreting effective forms and pharmacodynamic substances
of A. sinensis anticoagulant activity.

KEYWORDS Angelicae sinensis; Ethyl acetate extract; HPLC-ESI-IT-TOF-MSn; Metabolites; Pharmacodynamic substances
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Fig 1 HPLC chromatogram and negative ion BPC chroma-
togram of ethyl acetate extract from A. sinensis
A.HPLC chromatogram; B.negative ion BPC chromatogram
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extract of A. sinensis
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Tab 1 Chemical constituents identified in ethyl acetate extract of A. sinensis and their LC-MS data

No. fy,min [MH] ,m/z [MH' ,m/z Meas.,m/z Pre.,m/z Error,ppm DBE Formula Predicted components

El 15.558 165.0193 167.0327 165.0187 165.0193 24 6.0 CsHiO: phthalic acid"’

E2 16,512 167.0353 169.048 2 167.0353 167.0350 1.80 50 CH:O: vanillic acid"!

E3 18.443 367.103 4 369.116 0 367.1034 367.103 5 =027 8.0 CiHa0y feruloylquinic acid”

E4 21505 193.050 6 195.063 8 193.0509 193.050 6 155 6.0 CuHiOs ferulic acid"**

ES 22790 225.064 0 211270 271270 271278 =352 40 CiHisOs senkyunolide '

E6" 23.070 221.0819 223.0958 221.080 6 221.0819 -452 6.0 CrHiO: 4,7-dihydroxy-3-butylphthalide"”
E7 24485 223.090 1 251119 25.1119 251121 -0.89 50 CuHiOy E~6,7~dihydroxyhydroxyligustilide"”
E8 2592 223.0903 251124 251124 251121 133 50 CrHyO: senkyunolide ™"

E9 26.960 223.068 4 251113 251113 25,1121 =355 5.0 CiHiOs senkyunolide H'"™"

El0 21342 207.100 8 207.100 8 207.106 1 -3.86 6.0 CoHuOs senkyunolide F”

Ell 30.848 221.0800 2230998 221.0800 221.0819 0.00 6.0 CrHi0s senkyunolide D"

El2 33.020 205.086.0 207.099 1 205.086 0 205.0870 -4.88 6.0 CoHuOs 7-6, T-expoxyligustilide”
EI3 33462 205.0870 207.1008 205.0859 205.0870 =536 6.0 CoHuOs 3-butyl-4~hydroxylphthalide”
El4 36453 191.078 4 193.1216 193.1206 193.1223 =362 50 CrHyO, senkyunolide A"

ElS 37.983 203.070 1 205.083 2 203.0701 203.0714 -640 70 CoHnOs senkyunolide "

El6 38.882 191.105 6 191.105 6 191.106 7 =576 6.0 CrHi0, E-ligustilide ™"

E17 39.157 191.1059 1911059 191.106 7 -4.19 6.0 CiHi0, Z-ligustilide"™ ™"

EI§ 53.052 281.2482 281.2482 281.2486 -142 20 CiHx0, octadecenoic acid"”

El9 43.548 379.2140 381.2054 381.2054 381.206 0 =157 110 CuHu04 phthalide dimer"™"”

E20 44.042 379.206 0 381.2059 381.2059 381.206 0 =026 110 CuHxO: phehalide dimer"™"”

E21 44487 379.1900 381.2052 381.2052 381.206 0 -2.10 110 CuHxOs phehalide dimer"™"”

E2 46.582 381.208 0 381.208 0 381.206 0 -1.74 110 CuHxO, phthalide dimer"™"”

TE o e ¥

note: “ * ” means new chemical constiuent

R2 KRESAREFIEAUZERS

Tab 2 Chemical constituents indentified in drug urine of rats

No. fomin - [M-HJ',m/z Mews.,m/z Pre.,m/z Diff, ppm DBE  Formula Main Fragments ions Identification
MIEG) 23095  221.0810 2110810 221.0819 =407 60 CoHuO: 203.0716,159.078 4,119.051 0 4,7-dihydroxy=3-butylphthalide
M2EI2)  33.037  205.0859 2050859 205.0870 -5.36 60 CoHuO; 161.0971,118.9349 Z-6,T-expoxyligustilide
M3EI3) 33392 205.0873 205.0873  205.0870 146 60 CoHuOs 161.0974,132.062 0 3-butyl-4-hydroxylphthalide
M4ELT) 52992 281.2495 2812495 2812486 320 20 CiH0, octadecenoic acid
M5 13.643 2750235 2750235 275023 1 145 50 CyHnO:S 195.066 2,177.057 7 3-methoxylbenzenpropanic acid—4-sulphate
M6 21212 3140704 3140704 3140704 0.00 60 CoHsNOS — 2341125,202.086 4 cysteinohydroferulic acid
M7 14188 319.0497 319.0497  319.0493 125 04 CuHiOS 221.0822,239.090 7,177.097 8 6,7-dihydrosenkyunolide D-7-sulphate
M8 17242 303.0535 303.0535  303.0544 -297 50 CoHOS 177.090 5,223.106 6,205.085 | senkyunolide H/1-6/7-sulphate
M9 17.743 3010390 3010390 3010387 1.00 60 CoHWOS 221.0789,203.0749,177.057 7 senkyunolide H/I-4,5-alkene=6/7-sulphate
MI0 24073 301.0395 3010395 3010387 2.66 60  CoHuOS 221.0830,177.091 8,135.041 6,203.074 9 senkyunolide H/I-4,5-alkene—6/7-sulphate
Ml 18422 349.0421 349.0421  349.0421 0.00 50 CoHWOS: 285.0423,205.085 3,177.088 12 6,7-dihydrosenkyunolide F~9—sulphate—6/7—thiol
MI2x 13.863  311.0332 3110332 3110343 -3.54 80 CoHuNOS — 231.0770,188.074 6 NN-4.5-alkene-ligustilide—6/7-0-sulphate
MI3 25422 2850438 285.0438  285.043 8 0.00 60 CoHWOS 205.0879,177.093 5,145.09 1 2/E-ligustilide=6/7/3/9-0-sulphate
M14 21110 285.0444 285.0444  285.0438 210 60 CoHuHS 205.086 3,177.091 9,149.096 7,159.0952  Z/E-ligustilide~6/7/3/9-0-sulphate
MIS 28383 285.0444 285.0444  285.0438 210 60 CoHiOS 205.086 8,161.098 7,123.080 7 2/E-ligustilide=6/7/3/9-0-sulphate
Ml6 27393 287.0599 287.0599  287.0595 139 50 CoHOS 207.1027,179.109 8 6,7-dihydro~Z/E-ligustilide—6/7/3/9-0-sulphate
M17 20578 283.0270 283.0270  283.0282 -4.24 70 CoHuOS 203.069 7,161.059 3,157.767 7 Z/E-butylidenephthalide-O-sulphate
MI8 21507 283.0289 283.0289  283.0282 247 70 CoHuOS 159.0827,203.069 5,147.081 2 Z/E-butylidenephthalide-0-sulphate
TE: * ey
note: “ * 7 means new chemical constiuent
M6 [ E 4> F 8§15 [M-H] 24 m/z 314.07, B 3L 43Xk MT (US> T B F 16 [M-H] K m/z 319.04, T 272X 41 Ak

Ci:HiNOGS, AR 46 HREAZ 25 4 g BT 81 1R , 103 7 X4 i
CioHuoOs, 5 AN A =y A e e 2R 4 & B, O HLAE
MS® 0] W om/z 234.11 i [M-H-SO,]” % , m/z 202.08 K
[M-H-SO;-CH;OH] U , 47 LA 3 AC3H 749 M6 2 cysteinohy-
droferulic acid"”,

3.2.3 WENENERFEMGT Y R TET, R

- 4428 - China Pharmacy 2014 Vol. 25 No. 47

5 C.HisOsS o 7E MS* [ H AT I, m/z 221.08 4 [M-H-H.SO.] 1%,
m/z 177.09 H[M-H-H.SO,-COO] %, 454 L3k 247 2. 1R 2 g2
U LC-MS 43 BT 24 0E 1wl LIS Qg ™= 1 M7 () RJAZ 25
14 4 senkyunolide D, i F [6] i 0] UL m/z 239.09 4 [M-H-SO,]
U I ACI™ ) M7 FR AR AE B BRI v B, DRt HE AR a7
¥JMT7 N 6, 7-dihydrosenkyunolide d-7-sulphate'"'’,
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TEIEE A A= M8 . M9 HI M10 78 MS* H 4 mf
U miz 207.10 ([M+H-SO5-H.01") , ¥ 1125 P 1 BI04 1 2L
FE R, DRG] DA G4 M8 M9 A M10 )1 25 Py i
H/T A= 40 s AE  Bs FRET ARI ™ 9 M8 I HE o T 5
Tl [M-H] K m/z 303.05, T 4> F=C4 i h C.Hi60-S, 7
MS* AT F P2k SO =AY m/z 223.10([M-H-S0.]")
T, [EIEA] D m/z 205.08 S [M-H-SOs-H.O] 4 , m/z 177.09 iy
[M-H-SO:-H.O-COJ I , & B ACIH 7 4 M8 25 44) v £ 7 6 B R B
g5 R B, PRI AR 38 7 49 M8 A senkyunolide H/I-6/7-sul-
phate™, 7EGE THRLCT AR MO FTM10 (195 T 25 T
I [M-H] 4 m/z 301.03, F 4>+ CLHLO:S, HAR ™
) M8 143 T i & /)5 2.02 Da, Ui B MO FIM10 Jy M8 Ay i &0
W, B O I 4R34 7 4 MO T M10 A senkyunolide H/I-4, 5-al-
kene- 6/7-sulphate™,

B TR AR ML HES T35 714 [M-H]
K miz 349.04, T IS F- =4 h CiuHisO:S20 7 MS*HH] I,
m/z 205.08 [M-H-SCH.OH-SO,] WFI m/z 161.09 }[M-H-SCH.,
OH-SO.-COO] W, 45 41 S0 IH 4. 1R L FR R B ity LC-MS %4
SIS O, 4N L 4% 55 44 0 senkyunolide F', i T [R]HF A AL
m/z 285.04 H [M-H-SCH,OH] I, #4354 M1 2544 v A
1 B A B, DR A3 PR 4 ML Ky 6, 7-dihydrosen-
kyunolide F-9-sulphate-6/7-thiol, i B K R & AR
PIMLL L&Y
3.2.4  EEARNERFAMAMRETFY EIEEFEET R
FEHIMI2 M13 M14 F1 M15 7E—2% MS H1 3] WL m/z 191.10 F
m/z 145.10 Z4ERE R HEDIACEH = P M12 M13 M14 FTM15 hy
HEAR P R AR & AR = R RN AR
M12 BIUES> T8 T [M-H] 4 m/z 311.03, il H 4> 72020 A
H C.HuN,OsS ; 7E MS* 0] I, m/z 231.07 7 [M-H-SO,] I , m/z
188.07 N [M-H-SO,-CHO - -NT I , 15 B H: 454 rp 7775 B IR T A1
FRAT AU P B DR HE A C = ) M12 4 N, N-4, 5-alkene-
ligustilide-6/7-O-sulphate, J#i b 5. 16 GBS FHCT AR
7P M13 M14 F1 M15 [ HES> - 251U [M-H]h m/z 285.04,
TS F- =R AR C o068 5 £ MS* AT L, m/z 205.08
[M-H-SO,] 0 , [5] St 4f 0 4G5 ™ 4 M13 .M 14 Fl M15 2k Z/E-li-
gustilide-6/7/3/9-O-sulphate. X f 7 ) M16 ¥ 43 ¥ Jit &t [t
M15 /19K 2.01 Da, R L, A4 M16 2K 6, 7-dihydro-Z/
E-ligustilide-6/7/3/9-O-sulphate, 7£ 1 5 FHL0F , AR =4
M17 F M18 i 43 F 55 Fi [M-H] ™4 m/z 283.02, Tl 43
FRA AN CoH .08 7EMS H1 1] I, m/z 203.06 H[M-H-SO,]
W, R, HE A3 PR ) MLT AT M8 Dl Z/E-butylidene-
phth-alide-O- sulphate,

4 iTig

AHF5% % I HPLC-DAD-ESI-IT-TOF-MSn A, )\ 2414 2,
iz Z BRI H LR A AL AP 22 4, E 35 0 1R S HETRR 25 %
4354, RS 16 D FIARIT RIS A4 14, Hosp fE 2415 /Y
AHSCHIFSE i i RGBSk 4, T- 3 3E-3- T 3R .

o KBRS 2 DR T HR AR A S R T TR AR 9T T
AT S EIAT T R BRI RS Hrfide A, 25 R K8
TR REERA DL ARG L R B 2 A WA AR S B AL
i 7/

ARMFFE T YO ST 28 LR HEAT T R R AR i
5T, NS 2GR B AR A AL A9 18 4, AL $R J5UE 43 4 14,
= 144, g e &4 24, 43510 6, 7-dihydrosenkyu-
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nolide F-9-sulphate-6/7-thiol (M11) Il N, N- 4, 5-alkene-ligusti-
lide-6/7-O-sulphate(M12) .
ig 45 LR LBAR BB R B 25 DRI s i, 2

B WFSEIESE Z-6, T-expoxyligustilide 2 24 9 11 IR W Ut AL Y

2z oy 22—, BT RE B B e . IR H, AR

PR A B mT 0, 250 b B R 2 Ak 15 1 i A S 1 AL 45 i

TSSO KA SONE i R T8 £ LA B > Joe 2 R 235 - A B v i

IR AL S W A S LG I A AL BRR R L B

DA K H B s S 45 A AR S 2 Y . A 1 IR ARGE T A A

B R AR 1 o AU 0 2500 E AN IS 7645 R

PRI 09740 , 5 B J A U8 o BAT AR , A )

T TE 3 2L [ 23 S Al 1A, 23 531 g ARAE ) M9 A M0, M3

M14 FIMI15 LK M17 HIMIS, Fi 4 LC-MS Edfi i il X 26 £

I SR A3 53 B R T 5 AT HY/L A PN R T B

B, I HLE A AR T BRSO, e Wi e Myl RE LAY

—ERIEYE . A RAT B TR R 11 LR IR AR ) R 2558

Yk,

%5 BT ABF58 R F HPLC-ESI-IT-TOF-MSn £ A , B 12

T YN PR CBRAR U B F A2 O L, TR EER b, 0T

ig 2 LR LRSS R SR 25 PR P A AR A5 1

FEIN Q™ W R LABTELRR 1)1 5 TR D )1 25 TS HAL

TR NS F BEA AR T SE AR BR AR SC A  h 3, 6

BB A S T LIE A SN o For BT 1)1 25 TR HUL,

BEA YR T BRI HAT ARG AT L TG P (A5
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B E B PR E R F AN HepG2 fa e A K& ) VE A . 75 ik« 235 7 HepG2 2 I8y 96 SUAR _EAm N 25 4 4 35 5 ey 4
WL 57 73 0.20.40.80 160 pmol/L(Bp a3 FRL 5 % 52D .2 .3 @4L) . KA MTT iAol m fe oy A 7 1 0L, 4 R0 ik Abiml &
F o BB 09 KA RBR & R L (Caspase)-3.8 .9 #97& 1, SH40 ] B —B5 (MDA ) A%, 8 £ AL M AL EE (SOD) 8- kit AL
B (GSH-Px) &k, ZR: 5 BAlEr, 35724 48 .72 hit, % 552 Q) @ & i 4] % 84 Bk JE 4K ; 32 7+ 24 h BT, Caspase-3 .
8.9 & M3 3% MDA &% 3§ 47, SOD .GSH-Px M, 33 , £ 73 A %ot 5 & L (P<0.01). %3 5% s HepG2 i £ K AL A 47
FIVE R, L AUH] L5 38 3% Caspase-3.8.9 714, 3 ;e MDA 4% , .45 SOD .GSH-Px & A % .

K E 5 H TSR HepG2 40 ; MTT ik 5 & ¥ BE AR 09 R AR & 6 /K B ; 79 =B 5 A2 B AL AL B ; B oIkt RAL A B

Study on the Inhibitory Effect of Baicalein on the Growth of HepG2 Cell
WANG Fang(Dept. of Pharmacy, No. 153 Central Hospital of PLA, Zhengzhou 450042, China)

ABSTRACT OBJECTIVE: To study the inhibitory effect of baicalein on the growth of HepG2 cell. METHODS: The drugs were
added into 96-well plate that cultivated HepG2 cells, so that the baicalein extract concentration were 0, 20, 40, 80, 160 pmol/L
(namely blank control group and baicalein (D, 2,3, @ group). MTT method was adopted to detect cell inhibition ratio. Spectro-
photometric method was adopted to detect the activity of Caspase-3, 8, 9; the content of MDA, the activity of SOD and GSH-Px
were all determined. RESULTS: Compared with normal control group, the absorbance of baicalein group 2,3, @ decreased, the
activity of 24 h Caspase-3,8,9, and the content of MDA increased; while the activity of SOD and GSH-Px decreased; there was
statistical significance(P<<0.01). CONCLUSIONS: Baicalin can inhibit the growth of HepG2 cells. The mechanism is related to the
increase of inhibition ratio, the activity of Caspase-3,8,9 and the content of MDA, and the decrease of the activity of SOD and
GSH-Px.

KEYWORDS Baicalein; Liver cancer; HepG2 cell; MTT; Caspase; MDA ; SOD; GSH-Px
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