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Abstract: Objective To study the prototypes and their metabolites in rat plasma, urine, bile and feces after intragastric
administration of Jinzhen Oral Liquid (&3 ki, JZOL) by UPLC-Q/TOF-MS technique. Methods A Waters ACQUITY™
BEH Cis column (2.1 mm X 100 mm, 1.7 pum) was used for gradient elution with mobile phase 0.1% formic acid aqueous solution
(A) and 0.1% formic acid acetonitrile (B), and the flow rate was 0.4 mL/min, the column temperature was 40 ‘C. Electrospray ion
(ESI) source was applied for the qualitative analysis under the positive and negative ion modes. Data is collected in centroid mode.
Mass defect filter (MDF) technique and a five-step strategy were established to characterize the related xenobiotics of JZOL in four
biological samples of rats. Results A total of 112 xenobiotics were identified, including 44 prototype components and 68
metabolites, of which 22 prototype components were identified with reference substance. The main metabolic pathways were phase
II metabolic reactions (mainly including glucuronidation and sulfonation) and phase I metabolic methylation, etc. Conclusion The
established five-step strategy based on UPLC-Q/TOF-MS technique can be used for the rapid and effective qualitative identification
of the xenobiotics in rat plasma, urine, feces and bile after oral administration of JZOL, which would be helpful to reveal the
effective components in vivo. It provides some reference for the characterization of pharmacokinetic characteristics and the
establishment of quality control methods related to efficacy.
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SR IOARM (Jinzhen Oral Liquid, JZOL) AYL
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HI AR UPLC-Q/TOF-MS A4 T JZOL
(IR AE BT, SR IR E T 90 ALY,
WG T AR M B S I AT RN 2L
AR, AR IR 2 3 R Bl AR T 5% .
FIHAT ML, JZOL FEIGPAIRES . 2432 A S i)
SEAISEIAT T KR, o, JzoL 4y
2R B ARG ARG S AR SR i 2 0, Oy
JZOL AR ARU =PIt o3 BT Fl 45 8 B0 T — € 1 2
fithe SR, T AR JZOL Ja AR 43 i N I 15
0 S FLAE K AR N L E AL ARE £/, 25 2453%
IR NBIE T W AR 224 24 S R s pmifk (1 3t — 2D 4
FHERR T — e R . Fit, F0EX JZoL 34T
ST AR AR = D RAE . AS S 6: R P A8 e 250 AR
g5 AT A BHEECHHR (UPLC-Q/TOF-MS),
ST —FiRIE A R JZOL 1E KRR AR P AN ROy K
USRI 778, N FRFIER L RS f &=
FRAERRTI BT SRR, oy JZOL IR 25 BIE HERE 7T
St R SRR
1 ##l
1.1 =8

T e SO VRUAH S DO AT AT R 8] 5 B B FH A -
i 248 4 Waters ACQUITY™ UPLC i# &= B0RUAH
EiE{, Waters ACQUITY™ |-Class #2 s 2UBRFH €2
T CELHE ZIokR I - 2R g - HE A - R
MEFIRIINES s FRbk 2408 Waters SYNAPT™ G2
Q/TOF HDMS VY 25 1 H Bk "% AT B 8] 755 23 H¥ ot 1%

(Manchester, U.K.); Waters ACQUITY™ BEH Cys
(100 mmXx2.1 mm, 1.7 ym) tai#4d:; Sartorius BP
211D M H TR (45 [H Sartorius A 7 ); KQ3200E
R AE RGBS LA B mEAE MR E R
@]); Anke TGL-16G-A Bl migt 5oL (g 2e == Fl
FAERT s Sigma & A EEE R B 0L 3K-15 (fH
Sigma A#] ).
1.2 iS58

JREE K, JbaE ERAERMKAR AR ik
RONER R, FEFER CHRBHE AT kg
R, £EVIRIGEME A AR JZOL I, 1T
RGN AR AR (b5 201114), HETH
(#it 5 110714-201711). ¥ X (5 110715-
201821). KiEER (iS5 110757-201607). L%
% (4it5 111514-201706). fHEZ (H#t5 100078-
201415). JEEHAJEEE (k5 100087-201411). %
AJEER (S 110724-201808). B HERHI (b5
111610-201908), LA _E-350 [ H ] £ 5 24 ke e
FbE: DOEST (S BP1454), R HE (IS
BP0787). T Z4LH (Hit 5 BP1046). 145 % 7-0-B-D-
A FERSER (LS BP3423). (18B,200)-H %R (it
5 BP2052). HE X (Hit'5 BP0681), LI LIWH
RS AR KGR A F] s 45K % -8-0-B-
D-#i & ¥ (b5 DST141028-013). H#E & (b5
DST190920-010). S H®H (k5 DST190802-142),
W RS R B REA R AR AR HEER (its
B20417). Ki%y-8-O-p-D-Hi % Hitr (fit'5 B20239),
T ERIAE VA BR A ] DTEEER 2, (45 B20081-20),
WA EEE KA RHA R AR HEREH G2,
HER P AREA A, BrA IR R
YIKT 98%.
1.3 ¥

MM SPF 2% Sprague-Dawley (SD) Kii, f&
Jis (2504200 g, HHRA LR O,
YFAIES: SCXK (3%) 2019-0008. zh#)f5 iR E
(23+2) C, {WfF (55+10) %, KERAREZG
B 12h, ARUOKER. SiPRs B e
Hk (20220304-010).
2 HiE
2.1 KW
211 KW ig WHIMECH]  HY 10 32 JZOL (10 mL/
3, 3100 mL, #5 201114), R HERE R KA
JEk4EZ 20 mL, {EN JZOL KER ig ¥ -
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212 WG] KREHTE MRS 1, IEWRE TR T BT, BRIEH 1 mL 4K B S,

SLIGRTAAEORARK 12 h, BEMLO R 2 41: 44254
(n=6) FIXI 4 (n=4), HZHH KR ig 4525 JZOL
W45 7576 gl(kgd) (EZiE), XTI ig 44 T4
BUHK. %L ig5d, &5 1dig/a, 7 AlRER
05, 1. 2. 4h FFITERIK I E T IRA R
ff) 2 mL EP &, 14 000 r/min &> 10 min #i] £ I
KHEAR, HILSIA S M2, —20 CUKFAIRAF & .
WERLA )5 5 3~5 RIMKBEANIEE; B s 1 IR%
245 )5 0~8 h fIEYT,

22 HiXmARH &

221 XTIESERIE & BUES . DUES .
HEAF, HER. KR, NRRZESRMNEE,
ITHRBEERR S 10 mL, FCHl s A= IRE N
10 pg/mL HVREXT I 22 14 000 r/min f&nd 25
010 min J&, HCEIFHBGER: UPLC-Q/TOF-MS 734 .
222 JZOL FERVEHMHI&  HLJZOL &, &
14 000 r/min EEEC> 10 min J&, BEIERGERE
UPLC-Q/TOF-MS 43#f7.

2.3 {RAHERATLE

2.3.1  MIRFEMIHI% B 100 pL M3EFES T 1.5
mL EP &, A 400 uL vKZFEUTIEE A, WRiE 2
min, £ 14 000 r/min &g &0 10 min 5, BIEWRE
BFEAWRT, BL100 pL HEEE %, JRE 2 min,
14 000 r/min =R EC 20 min, B4 pL _EiEmodEee
UPLC-Q/TOF-MS 7347« 25 I LR R AR 7 ) .
232 JHITFESAETACEE  VRAAFEN B 254
JHVAAEAS, BRI IH AR A R T35 AP 4 5 1
SPE /M, Fr s Wbt 5, e 3 mL 5%f) FH -
KR E AR % BT, PR 3 mL 4l ik AT
e, USCHEAl B e AL, 7RSI R AT,
BRI 100 pL 48 HEEE %, 48 14 000 r/min = &
> 20 min J&5, B 4 uL _BiEW IR UPLC-Q/TOF-MS
M. A EMRVT A AR b

2.3.3  JRVBFEMATACER REAS [ (] B 145 24 40 IR
WFEASVR A, 14 000 r/min & 2500 10 min, B
W% 6 mL, TN E R SPE /M,
R 1mL, #EE 6 K. HAABDER R, o=
1 PRBURE AR $2 [F) b 7 25 A B 5 A 53 #T o

2.3.4 FFFEMATACEE JRABUHMFEREA,
AT o FFEREA (1 @) B K 5 BHEE
BN 10 mL 4l B, 3298 24 h 5, &8 R EL 30 min,
i E i, 22 14 000 r/min = 20 10 min 5,

RETIEAL AT S5 ) SPE /N, Hidth b 2 5 3% [F]IH
R S B S pr
2.4 UPLC-Q/TOF-MS &
241 iK% Waters ACQUITY™ BEH
C1s(100 mmx2.1 mm, 1.7 pm) i 4E; iR 40 °C;
AU E 0.4 mU/min; JisAH: 0.1%HF/KIER (A) -
0.1% MR LIE (B). PeliBhiEE: 0~13 min, 50% B;
13~16 min, 50%~100% B; 16~17 min, 100% B;
17~18 min, 100%~5% B.
2.4.2 USRI RS IR (ESD, B
TFHREMEHEES A 3.0 kv, HEFHEA
-25KkV, HFLHEIER TR 3BV, fE AN
40V, “HHEFLBEE 4V, BFEERE 100 C, B
WAVSIRE 300 °C, BRI AR A R 600 L/HT,
£ MSE#530, (RAEIBIEREE AL 6 eV, i AEIBIERE
tRHE 20~50 eV, Jiikid##vEHE )y m/iz 50~1500,
DL F RN VRS IE SR i, ASE 2R A HE K P b
K IEJREHEE, LockSpray™ {AFHIf & 5 pl/min.
BiE KA N centroid FR .
25 HIETERDITEA

Kol K4 5 1] Waters Masslynx 4.1 Ji 1% 4% 1] 1
£, 1E MSEBL T REESITFEA LB T (total
ion chromatogram, TIC) . H #4774t M. FH 3 T MDF
F A1) Waters Metabolynx™ %35 &b FR 81 o =70 2%
TR AR (mass defect filter, MDF) J&4&
—AMEA VIR 7 7 R EFZAL S Y I EEUR =
Z IR ZEAE, A& —TUBEE o R R 1
VEAE ) — R DS, B b B S B BN /i
% 1 0~16 min, FiEFkZdJEH 13 E +70 mDa,
Rt BRI S E 0 0.02; RS2 AFREAILHEL
{REARF A1 ZhYE I £0.4 ming WA T 10 500 L,
DU A0 S5 DA S 98 B I o 1 e
3 HRE5NR

K “2.47 Tif) UPLC-Q/TOF-MS %44, fE1E.
FETFHRT, % JZOL. 4254 K2 A At
A (M3 R 28, By TR AT, 3R
R FT AN JZOL M4 o AT HUsAS 1, MR
SRR R, DL R R A IREAE X R,
RS IRE] 112 AR FRAER A ANEY) . Hod i B Rl o3 3
44 A (22 Doy xR R AER TR N, S50 L D,
U= 3L 68 A (Al WK 1, &1k 2 A I
Kl 2. 3), TOF-MS FIMfHE SR LA, K
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RERRZE/NT 1X10°5,
3.1 JZOL WRUTRL 5 R A P-4 53 #7 0% Bk

FH 5 B HIVERAL ig JZOL Ja KRR A%
SNEI. (1) IRIERTIING JZOL fh2fplisr AL FT
SR S A O S8 bR L R B N (R
BTERE Y. (2) 3T MDF BOARALHE G i%
KRAEVREA B EERBE Y. IZOL R4 AT
DARR 8 AN 5] () HE AR B 22501 40 LA SRR, o ]
TR SR AR IR AR G5 8 EAAS [F) O B R B EAR R,
PR, 3X — 20 s ok s e LN B BV 451,
LMEF JZOL TER N AR, (3) T3
BREE 2, MOCHR TG HRARER YA S P A S R AT
FHEER B . (4) S5FAEYFERIIXTE, il
R, (5) RBIFAEEIN K R AEVIFREA R
VIR F B PRI BT 450, ARl bk
W& 35 N TR JZOL 78 K BRA A KA EHRRALE
32 REIOSMETE

TELEZH (JZOL) IRBRIMIRE . PRI FEfEAI
JEA S 44 ADNER S (22 Ao G0 R
EEx), 045 21 ANSEEHSER S 6 M=K 6

£

P7 R,=R,=OH Ry=0-B-D-gle(2,1)-api
P13* R;=OH R,=0--D-glc

| PSR=Col-ara Ry=C-p-D-gle Ry-ROH R<H  pygip'_p “p_op

! P10 R=C-B-D-glc Ry=C-0-L-ara R,=OH R =Rs=H
| P14* R;=OH Ry=0--D-gluA Ry=R,=Rs=H R,
! P17 R=OH R,=0-B-D-gluA-methyl ester Ry=R ,=Rs=H ©/ ;
| P18 Ry=OH R,=0-B-D-gluA R,;=R,=Rs=H R 8

O
1 A
| P19* R,=0-B-D-gluA R ;=R;=R,=Rs=H m

! P20* R;=OCH; R,=0-B-D-gluA Ry=R,=Rs=H
| P23* Ry=0-p-D-gluA Ry=OCHj R,=R,~Rs=H
! P33* R,=OH Ry=OCH; R,=R;=Rs=H

| P34 R,=OH R,;=R,=R,=Rs=H

| P40 R,=R,=OH Ry=R,~Rs=H P9* Ry=OH Ry=0-f-D-gle

P15* R,=R,=OH

P35*

P39
N HO. 0.
GO, "COLL
X
o 5 OH 0
P8* R,=R,=OH Ry=0-p-D-gle-(2,1)-api OCH; o
P27

AMRLERR IR 5 ANV 4 A EERZE R
a5~ 2 MENURERG Y « HpoRIET sk 29 A~ JR
W 34 A R 7 AN e 20 S (B 1R 1.
TINS5 2 S T VAR TR LR B B[] K
JRVERE, L5 AR S K JZOL AR R Ay R
RRFAE, X IZOL RN R B Ry AT T4,
REEWE 3 Fim. P6 S FETHN [M—H]
m/z 431.098 0, i3 N CuH20010, —HWFHL
BB TN [M—H—GIc] m/z 269.045 0, [M—
H—GIlc—CH,0]" m/z 239.035 2, @il 5% LE
XF, H5E P6 NPT KT 3 -8-O-B-D-Hi G HE T
P23 (N T TN [M—H] m/z 459.092 4,
17 3§ XA CooHaoOua, 257 %7 W 1 R TV e
BT [M—H—GIUA]" m/z 283.060 4, FifiiZ: CHs
TR miz 268.036 6, i k-5 %k B B 45 6 Sk
fRIENS], P23 %TENVEEH . WEY P14 (k=
6.06 min). P18 (tr=7.34 min) 7EHE T4 R i
W RO AR E S 7B g [M—H] mlz
445.077 7, W5E 7 TN CaaHigOu, MSE EREE]H
Bygh th it 1 43— %0 0 T R TV B I R AE 1

OB
o=
=0

OH O R,

R,

(e}

P6* R =CH,0H R,=0-B-D-glc
P21 R=CH; R,=OH
P22* R;=COOH Ry
P32* R;=COOH R,=

P26 R,=CH,OH R,~gluA-(2,1)-gluA
P28* R =a-H Ry=B-D-gluA-(2,1)-gluA
P30 R,=CH; Ry=gluA-(2,1)-gluA
i P31 Ry=H R,=B-D-gluA-(2,1)-gluA
P42 ! P36* R=p-H Ry=a-D-gluA-(2,])-gluA
' P44* R;=H R,=OH

"FIRG IR S UHERI TR A
“represents the prototypes accurately identified by the reference substance
1 JZOL JRBIR SRS
Fig. 1 Structures of prototypes of JZOL
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F1 KBREMHAT IZOL [RE R =41/ UPLC-Q/TOF-MS i
Table 1 UPLC-Q/TOF-MS data of prototypes and metabolites of JZOL in rat biological samples

FE owmin A BTHR SWE EbE (zi) RABT (mh) s i

PL 196 CuHoNO; [M-+H]* 1880719 1880712 3.7 170.060 4, 146.060 6 2-RHk-3-2 PUF

P2 219 CoHuOs [M—H]" 1650550 1650552 -1.2 121.0672 P+ U

P3 242 CyHeNOs [M+H]* 4803327 480.3325 04 462.3219,446.3270 T 5 B F

P4 247 CyHeNOs [M+H]* 4643372 4643376 09 4463270 F U A PF

ML 271 CuHsOs  [M+HH]" 4483424 4483427 -06 444312 2, 430.332 5, 412.320 3, hydroverticinone F
3181849

M2 290 CisHuO/S [M—H]” 337.0381 337.0382 -0 2550657, 135.0074,119.0495 liquiritigenin+H.SO0s UF

M3 303 CxHeNOs [M+H]* 4783166 4783169 -0 462.3223,446.3264,428.3159  verticinone+30 F

M4 303 CaHaOnS [M—H]" 511.0551 5110546 1.0 335.0232,255.0648,135.0090 liquiritigenin-+gluA+sul P

M5 310 CiHp0:S [M—H]” 3350231 3350225 18 255.0661,135.0086,119.0498 liquiritigenin-7-O-sul PU

P5 318 CupHsOw4  [M+H]* 5651558 5651557 02 379.0818,120.0818 SR MR UF

M6 322 CiHuOS [M—H] 337.0381 337.0382 —0.2 257.0808,239.0708,137.0244  davidigenin+sul U

M7 328 CxHeNOs [M+HH]" 4623223 4623219 0.9 446.326 8, 444.309 8, 428.324 5, verticinone+20 F
4103056

M8 335 CxuHiOuS [M—H]" 5250343 5250339 0.8 445077 2, 269.045 6, 252.041 9, haicalein+gluA+sul P
225.0535

M9 348 CxyHsNOs [M-HH]* 4483426 4483427 -0 430.3327,428.3193,164.0721  hydroverticinone UF

M10 357 CaHeNOsS [M+H]* 5102889 5102889 0  430.33126,412.3231 verticinone+sul F

P6° 365 CuHaoOw [M—H]" 4310980 431.0978 05 269.0450,239.0532,135.0094 L AHE-8-0-p-D-HEHRERYE P

P7 367 CuxHxuOwm [M—H]" 5491603 5491608 -0.9 417.117 5, 255.065 4, 135.007 0, frHER HEH PU
119.048 3

M1l 367 CxuHiOuS [M—H]" 5250334 5250339 -1.0 445076 8, 269.045 4, 240.041 2, baicalein+gluA+sul P
223.0379

M12 369 CxHeNOs [M+H]" 4463269 4463270 —0.2 428.3177,410.3059,396.2903  verticinone+0 F

P8 372 CupHuOm [M—H]" 5491603 549.1608 04 417.117 5, 255.065 7, 135.008 8, HH#c-7-0-p-D-/ikE 4-0-p-D- P U
119.049 6 R E R

M13 374 CauHaOn [M—H]" 4310975 4310978 -0.7 255.0653,135.0088,119.0491 HHX-7-0-p-D-HE I P

M14 375 CyHeNOs [M+H]* 4463265 4463270 0.7 4283162 verticinone+0 U

P9" 376 CaHzOy  [M—H]" 417.1185 417.1186 —0.2 255.0657,135.0087,119.0497  HHH pU

M15 388 CxHuNOs [M+H]" 4463264 4463270 -13 4283161 verticinone+0 U

M16 397 CisHwOsS [M—H] 349.0015 349.0018 —0.9 269.044 5, 253.050 1, 225.054 7, haicalein-+sul P
149.0239,117.034 1

M17 400 CisHwO:S [M—H] 3330074 3330069 15 253.0506,225.0551,135.0082  4',7-hydroxyflavone+sul U

M18 404 CyHsNOs [M+HH]* 4483421 4483427  -13 446.329 8, 430.329 8, 428.316 3, hydroverticinone U
426300 8, 241.087 1, 147.043 8,
130.051 4

P10 406 CxHzO1s [M—H]" 547.1452 5471452 0.0 457.113 5, 427.099 6, 367.081 8, #% 6-C-p-D-Hi%jHi-8-C-0-L- PUF
337.0776 e A

M19 410 CyHeNOs  [M+H]* 4463269 4463270  -0.2 4283155 verticinone+0 UF

M20 410 CisHp0/S [M—H] 3350230 3350225 15 255.0664,135.0087,119.0501 isoliquiritigenin-6'-O-sul U

M21 419 CisHgOsS  [M—H] 3629812 3629811 0.2 283.0243,239.0347,211.0414  rhein+sul U

M22 425 CsHu0S [M—H]” 337.0380 337.0382 -0.6 257.0819,151.0401 liquiritigenin+2H4-sul PU

M23 428 CyHsNOs [M+H]" 4483429 4483427 04 430.3306,428.3171 hydroverticinone F

M24 436 CiHp0/S  [M—H] 3350231 3350225 0.6 255.0661,135.0079,119.0501 liquiritigenin-4"-O-sul UF
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g1
75 wmin o R FTEL SHfE EwE (xl%f*@) BHET (miz) amaH 3
M25 446 CyHeNO; [M+HH]* 4143368 4143372 -10 396.3260 verticinone-O B
M26 460 CoHeNOsS [M+H]* 5102884 5102889  -1.0 4303315, 412.3219,394.3105  verticinone+sul F
M27 465 CoHxOn  [M—H]" 6211086 6211092 11 4450780,269.0457,121.0298  haicalin+gluA P.UF
M28 475 CxHuNO; [M+H]* 4283161 4283165 -0.9 3103069 verticinone-2H U
M29 487 CiHi0sS [M—H] 367.0490 367.0488 05 287.0929,137.0241 liquiritigenin+2H+0+CHo+sul U
M30 495 CxHxOn [M—H]" 6351244 6351248 —0.6 459.091 6, 283.060 6 waogonin+2gluA P.U
M3l 507 CaHsNOs [M+H]" 4323478 4323478 0 415333 2, 414.337 6, 290.175 6, verticinone+2H
239.0708,197.083 8
M32 521 CiHw0:S [M—H] 337.0386 337.0382 12 257.0816,135.0450 liquiritigenin+-2H4-sul U
P12° 552 CyHeNOs  [MA-H]* 4303311 4303321  -23 4123216 [IS5-v4a PF
P13 563 CaHzOy  [M—H]" 4171191 417.1186 12 255.0658,135.0089,119.0508 FHHFH u
M33 578 CxuHiOuS [M—H]" 5250334 5250339 -1.0 445.0768, 269.0460 baicalein+gluA+sul PB
M34 595 CxHaNOs [M+H]* 4283163 4283165 -05 4163162, 410.3052,181.0659  verticinone-2H U
P14" 606 CuHiOu [M—H]" 4450777 4450771 13 269.045 0, 251.039 8, 223.039 5, #%if P.UB
195.008 2
M35 609 Ci.H0sS [M—H]" 379.0117 379.0124 -0.9 299.055 2, 284.031 6, 269.044 8, wogonin+O+sul UF
175.076 0
PI5" 6.14 CisHi0s  [M—H]" 2550659 2550657 0.8 135.0082,119.0503 HER PUFB
M36 623 CaHaOn [M—H] 4310972 4310978 -14 255.0651,135.0087,119.0518 HHEX-4-0-HEHRRHT P.U
P16 629 CxHaNOs [M-+H]* 4163155 4163175 -2.0 3983059 g UF
M37 640 CxHaNOs [M+H]" 4163165 4163163 —0.5 398.3053,164.1445,130.066 7  verticinone-CHz UF
P17 641 CpHxOu [M—H]" 459.0925 459.0927 0.4 253.0490,121.0652 HER-1-0-p-D-HEERR LI U F
M38 644 CiHwO/S [M—H] 337.0384 337.0382 0.6 257.0815,151.0404,135.0072 liquiritigenin-+2H+sul UF
M39 646 CxHuNO; [M+H]* 4283158 4283165 -16 416.3157,398.3047,164.1447  verticinone-2H U
M40 668 CiHuOs  [M+H]" 287.0924 287.0928 -04 257.0479,137.0254 liquiritigenin+0+CH, U
M4l 674 CipHpOS [M—H]" 379.0117 379.0124 -16 299.0558, 284.0320 thein+0+sul U
M42 679 CxHiOre  [M—H]" 4730727 4730720 11 297.0391,253.0496,225.0575  rhein+CHo+gluA P
M43 6.88 CaHiNOs  [M+H]* 4303327 4303321 1.7 416.317 2,398.308 9 verticinone isomer U
M44 713  CisHwOs  [M—H]" 269.0447 269.0450 -11 177.0918,135.009 7 liquiritigenin+CHz U
M45 718  CaHaNOs [M+H]* 4163160 4163163 -12 414304 1, 398.305 9, 164.144 9, verticinone-CHz U
144.102 6, 130.051 5
M46 718 CpHaoOu  [M—H]" 459.0932 4590927 1.1 283.0590 wagonin-5-0-gluA P
M47 722  CxHaNOs [M+H]* 4283150 4283165 -3.0 416.3141,398.3036,164.1449  verticinone-2H U
M48 732 CxHuNO; [M+H]* 4163163 4163163 0  398.3037,164.1440 verticinone-CHs U
P18 734 CuHisOu [M—H]" 4450781 4450771 2.2 269.0450,195.0458 5,7,8- =L {i-7-0-B-D- PUF
el
M49 756 CisHu0/S  [M—H] 3350230 3350225 05 225.0658,135.0083,119.0500 liquiritigenin-+sul PU
P19° 771 CaHuOw  [M—H]" 429.0826 429.0822 09 253.0501 H#%-7-0-p-D-H & IR H B
P20" 7.75 CpHxoOu  [M—H]" 459.0928 459.0927 02 283.0606, 268,037 2 TR PB
M50 779 CoyHwOs  [M—H]" 5931514 5931506 13 269.0446 liquiritin-F gluA U
M51 7.80 CasHsNOs [M+H]" 4443474 4443478 09 4143046, 398.1262 verticinone+CHz U
P21 786 CisHwOs  [M—H]" 2530502 2530501 0.4 239.0377,225.0552 KB PU
M52 795 CisHwo0sS [M—H] 349.0015 349.0018 —0.9 269.0452,223.0409,169.0656  baicalein-+sul UF
M53 813 CuHiOu  [M—H]" 4450774 4450771 0.7 269.045 2, 251.033 9, 223.038 2, norwogonin-5-O-gluA PU
195.043 1, 169.066 9
P22* 822 CauHxnOs  [M—H]" 4151036 4151029 17 2530507 K #HH-8-0-p-D- A H U
M54 823 CiHuOs  [M+H]* 2850761 2850763  —0.7 270.0527,252.0415,224.0473  rhein isomer P.UF
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5 wmin X ETER SWE i (;ﬁi) RABT (m) et K

P23° 826 CpHxOu  [M—H] 459.0924 459.0927 —0.7 283.060 4, 268.036 6, 240.041 0, &L P.B
175.025 0, 113.024 6

M55 827 CpHaOu  [M—H] 459.0924 4500927 -0.7 283.0607,268.0373,175.0235  baicalein+CH.+gluA P

M56 891 CisHw0OsS [M—H]” 349.0018 349.0018 0  269.0453,197.0599,169.0653  rheinanthrone-8-O-sul U

M57 898 CisHwOs  [M—H]" 2850395 2850399 -14 241.0498 thein+2H PU

M58 9.04 CiHu0sS [M—H]” 3630173 3630175 -0.6 283.0607,268.0378,239.0349 haicalein+CHx+sul U

P24 946 CupHsNOS [M—H]" 5142833 5142838  -1.0 473.2567,124.006 6 R PUF

M59 947 CisHiOs  [M—H] 269.0449 269.0450 -04 251.034 7, 241.049 9, 223.040 1, wogonin-CHs U
195.044 5

P25" 964 CisHi0s  [M—H]” 2550660 2550657 12 135.0082,119.0497 FHEZ P.U

P26 978 CuHwOr [M—H]" 8373925 837.3909 19 6413173 HHET P2 U

MB0 978 CisHsOr  [M—H]" 299.0192 299.0192 0  255.0457,211.0399,183.0462  rhein+0 U

P27 1002 CiH0s  [M+H]* 269.0820 269.0814 22 2540569, 237.0554,197.0603 L% PU

M61 1033 CaoHw0sS [M—H] 5652830 565.2835 —0.9 551.267 4, 489.320 4, 471.240 5, glycyrrhetinic acid+O+sul P.UF
405.2640

M62 1040 CiHwoOs  [M—H]" 297.0409 297.0399 08 253.0517,225.0551 thein+CHz P.UF

P28" 1049 CuHeOy [M—H]" 837.3002 8373909 0.8 819.3805,803.3708,351.0558 HERE{F G2 U

P29 1071 CapHiNOs [M+H]" 4663169 4663169 0  448.305 8, 430.295 6, 412.284 9, M PB
337.2523,319.2419

P30 1111 CeHwOw  [M+H]* 8234109 8234116 -09 647.379 9, 471.346 8, 453334 4, HEEH K2 P.UF
435,326 8, 407.330 6, 389.320 1

P31" 1113 CpHwOw  [M+H]* 8234138 8234116 22 647.379 5, 471346 2, 453.336 9, T P.UF
4353275, 407.330 0, 389.320 0

M63 1124 CypHw0sS [M—H] 5652836 565.2835 0.2 551.267 3, 489.321 4, 471.310 6, glycyrrhetinic acid+O+sul P.UF
405.2655

P32° 1126 CisHsOs  [M—H]” 2830243 2830243 0  239.0344,211.0395,1830446  K#f P.UF

P33" 1127 CiH0s  [M—H]" 283.0607 2830606 04 268.0365,239.0338,212.0473 WHSE PU

P34 1146 CisHwoOs  [M—H]" 253.0508 2530501 2.8 225.0565,209.060 3 SF7F U

P35" 1171 CwHwOs  [M—H]" 3730927 3730923 1.1 343.0454,3280219,300.0270 HX#M Il P.U

M64 1180 CisHiOs  [M—H]” 269.0449 269.0450 —04 225.0548,197.0614 theinanthrone U

P36 1185 CuHwOw  [M+H]* 8234096 8234116  -24 647.375 5 471343 5, 453.336 4, (18p,200)- H #H UF
4353257

P37" 1219 CuHwOs  [M—H]" 4072808 407.2797 2.7 389.265 6, 371.259 0, 353.249 6, fAf:; P.B,UF
3452799, 289.216 7

P38" 1246 CuHipOs  [M—H]" 391.2851 391.2848 0.8 373.2731,328.9802 T3 E R PU,F

P39 1264 CuHuO0s  [M—H]" 3551550 3551545 -0.8 342.0018 HEHEZC U

M65 1341 CypHwOs  [M—H]" 4853270 4853267 0.6 389.2700 glycyrrhetinic acid-+0 P

PA0 1356 CisHwOs  [M—H]" 269.0453 269.0450 1.1 241.050 1, 225.054 0, 197.060 3, E& % PU
195.044 6

M66 1380 CspHs:On [M—H] 6453644 6453639 0.8 469.3303 glycyrrhetinic acid+gluA PB

M67 1391 CypHxOs  [M—H] 4853245 4853267 -2 441.3364,391.2852 glycyrrhetinic acid+0 PU

M68 1419 CypHwOs  [M—H] 4853265 4853267 —04 4413349, 419.2802,391.2853  glycyrrhetinic acid+0 P.UB,F

PAl 1424 CuHwO:  [M—H]" 3912848 3912848 0 3732758 LR P

P42 1431 CxH1Os  [M—H]" 3510875 3510869 1.7 283.0991 HER T B UF

PA3" 1445 CuHwO:s  [M—H]" 3912853 3912848 13 373.274 6, 355.263 7, 328.285 2, 14/ fk P.UF
327.2689

P44* 1543 CxpHsOs  [M—H]" 4693325 4693318 15 4332961 HERR PF

P-JREUE Y M-8 Py U B AT FARGRINK . R IHAAISEMREA, <5 AL gluA-E # B IR L 45 5

sul-BRIEALES &

P-prototypes M-metabolites; P, U, B and F represent plasma, urine, bile and fecal samples; *compared with the reference substance; gluA-glucuronide; sul-sulfate
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Fig. 2 Metabolic pathways of wogonoside and baicalin

BT [M—H—GIUA] m/z 269.045 0. It4h, P18 1
R F g [M—H—GIuA —2CO — H.0]" m/z
195.045 8. P14 fEIK . JRIEIEABHHEH, Xt
R EXS, B NS . S R A SR
ZH AT ARG IR 25 X LR DS, fb 54 P18 Wi N
ZHPOEE R-7-O-B-D-Hi & FERERR, 7RI IRIK
&*@$ﬂﬁ%ﬁ
TE LA ) SCHR X e DO CR B e R SR

FRA, MmN TR EER T RHE
RIS OISR Y 22 AN JE ALY
33 RiIRYETE

BTG 35, BT 6 MuAWNRELS
¥y, G T JZOL B LI (B
i AP, B HEE. BB, DJUEEER.
HHER, WEERL. KRERR. ¥ 6 Fi RIS
ﬁ%ﬁ%Ammmmmﬂ%M#ﬂwﬁﬁT&@

B 3 X A Ak B N i 498 A B AR P AT A
Brs BREAAE ig JZOL Ja K BRI AR M RE AR A LA R
FI| 68 4~ JZOL AHR B, FE 30 MBS Ak

Iy, 23 NEMINE RSy 9 AN BB A 6 AN =
Ty (1 ME 3~5, B 4 MR AU
FEP SR D . M HEREER S TR
(C2H2209) #ii N\ Metabolynx XS B 41+ 5 K3,
HEZRAEMRE RS AREER ., BRI HE b
MR IR BRI, =T MDF i ARIAUSMEY) i
1 R I 2 AT A, @ AR S STk Ee sk
g e AR =

HEFLEM P EA L FRIENE, ERNES
FRAERE, DA orIERAEERT, AR M13
WS> 77N [M—H] m/z 431.097 5, {REFHTE]
N 3.74min, 73N CaH010, MSERLA T 222
4 F 519 miz 255.065 3. 135.008 8. 119.0491, H.
P B miz 255.065 3 A BRFES T2k 176 (CeHgOp)
FEAE, HED M3 DA H R ) AR R A A
Y. [FIFERT, PREARTIEIFE 6.23 min [ igE M36
W H B R AN R s 0 2 B B A AR = . R
I, AW M13 F1 M36 43 8 H 5 %R -7-0-B-D-Hi &)
R e 1 R H 5 3K -47-O-B-D- i1 6 W T I 11200,



© 2964 ¢ ¢33 % 202458 $£53% B10H Chinese Traditional and Herbal Drugs 2022 May Vol. 53 No. 10
JZOL-P-Pos-Prot JZOL-P-Neg-Prot JZOL-P-Pos-Meta M13 JZOL-P-Neg-Meta
P1 P24 M53
pe* .| P40 M1l Mzz Mg
P29 {PLp1aF1® pasr Mis MS5 w27 MOL M3
‘P%il%iég P21 M5 M3 \ ’
1416 45 ve7 1T
| . M4 \“ M’ZO M66 \M6s
' P27 P20r 25+ P3T* 1o i f M§5
oy R P Bt ‘ T i
0 2 4 6 8 10 1214 16 0=2=*: 68_10 12 14 16 0 2 46810121416 0 2 4 6810 121416
t/min t/min t/min t/min
JZOL-U-Pos-Prot  pp7 JZOL-U-Neg-Prot - M28 1Z0L-U-Pos-Meta. JZOL-L:\;ITBQ-Meta M%GB
P15* P24 A
’ pa2 M37,M39 Mﬁw 12
P30 p34* NM N6
. Pg*, P9* R32* p3s+
Rl o 95513 13 14 M18,M19 4547 48 3 53 M60
P16 % P37* M15 Mm3. [
| W14 02 P28 | P40* Mi4 3? 'K'Aejz P40
' * M31
Plopit | ' P2 PT P1$*FFl%1 PobtbaE-P43* vy Mhiéznm
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 1214 16 0 2 4 6 8 10 1214 16 0 2 4 6 8 10 12 14 16
t/min t/min t/min t/min
JZOL-B-Pos-Prot P29 JZOL-B-Neg-Prot ~ P37* M25  JZOL-B-Pos-Meta JZOL-B- Neg-Meta M66
r |
P14*
‘P15*
| p23* 68
Py M
| I ! ) PZ%}* 1he \ \ i ; M3 \
0 2 4 6 8 10 1214 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 1214 16 0 2 4 6 8 10 1214 16
t/min t/min t/min t/min
p3 JZOL-F-Pos-Prot JZOL-F-Neg-Prot pﬁ* M25 JZOL-F-Pos-Meta JZOL-F-Neg-Meta  M66
\
pP3g* P33
M7 M2  M38
P30P31 p‘z4P374r M3 %OMZS | ‘ M61
P4 « P17 P32% * M62 M68
P5 P1 " P44 M26 ‘
ML ke P36 P |l Pe2 AIMrl\g‘ M3M54 '\%‘735 M52 A
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
t/min t/min t/min t/min

P. U. B\ F20lfRERRIMAE. SR MEVHAISEMEREAS; Pos A Neg 73R/ 1E £ 25 T#X;

FIEHSY: Meta FoRACH=1

FERIRZN R HE TR A B R ) s Prot AR

P, U, B, F represent rat plasma, urine, bile and feces samples; Pos and Neg represent positive and negative ion modes respectively; *represents the

prototypes accurately identified by the reference substance; Prot and Meta represent prototypes and metabolites
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Fig. 3 Extracted ion chromatograms (EICs) of related biological samples after JZOL administration in rats
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Fig. 5 Metabolic features of JZOL in rats
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