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In vitro metabolism of non-polysaccharide components in Sijunzi Decoction by
human intestinal and liver microsomes
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Abstract: Objective To study the metabolism of non-polysaccharide components of Sijunzi Decoction (VUF F3i%) in human
intestinal and liver microsomes, clarify their metabolic profiles and metabolic differences, and provide support for their clinical
application. Methods Acquity UPLC I-class/VION IMS QTOF was applied to analyze the metabolites and metabolic transformation
of non-polysaccharide components (isoliquiritin, liquiritigenin, glycyrrhizic acid, glycyrrhetinic acid, ginsenoside Rbi, ginsenoside
CK, atractylenolide IIT) of Sijunzi Decoction in human intestinal and liver microsomes. Results  Glycyrrhizic acid and glycyrrhetinic
acid were mainly metabolized by phase I in human intestinal and liver microsomes, while isoliquiritin, liquiritigenin, ginsenoside Rb1,
and ginsenoside CK were mainly metabolized by phase II in human intestinal microsomes. Atractylenolide III was less metabolized in
both intestinal and liver microsomes, while other compounds in the non-polysaccharide components of Sijunzi Decoction were
metabolized more rapidly in human intestinal microsomes than in liver microsomes. Glycyrrhizic acid and ginsenoside mainly
underwent deglycosylation. Isoliquiritin mainly underwent deglycosylation and hydroxylation. Liquiritigenin mainly took combination
reaction with glucuronic acid. Atractylenolide III mainly underwent hydrolysis and hydroxylation. Conclusion This study elucidates
the metabolic profiles and metabolic differences of the non-polysaccharide components of Sijunzi Decoction in human intestinal and
liver microsomes, which is important for clarifying the metabolic transformation process of Sijunzi Decoction in the body, and also
provides ideas and strategies for traditional Chinese medicine prescriptions.

Key words: Sijunzi Decoction; human intestinal microsome; human liver microsome; in vitro metabolism; isoliquiritin; liquiritigenin;

glycyrrhizic acid; glycyrrhetinic acid; ginsenoside Rbi1; ginsenoside CK; atractylenolide III

IHSEHER: 2023-02-08

ESWB: HXAARFEIEETITE (81973441

TEEEN: 0 8 (1998—), Lo, Wi, Wy mNEZ % . E-mail: shenyi-2020@sjtu.edu.cn
HEEEE: e, &, Wt WEAZEEIT. E-mail: xbli@sjtu.edu.cn



* 4906 »

FED 20236FE87 $54% H 158  Chinese Traditional and Herbal Drugs 2023 August Vol. 54 No. 15

WEFZABHAZS. AR, RE. K HEAR,
R ERIGRIGTT ISR 2 85 7). BRARZG #2210
FUESE, VB3 ELEEA B WiE W & ity
EH, B¥ENCEE Wizl FR%E M 20 0T
Jip il R B A A . BREUAH HT A R, DUE T
) 22 HE R AE 22 1 28 70 28 2 o5t I R L 1Y) EE B )
J A, Hod WS4 S-3 i i T i A
S RS A T T IR DT S8 i i T e Tl e,
AR 2 B2 73 D 5l 2 50 PR UE K BRI A (R T L T
RO R E R LR B WUE FadE2
PR H R R, FEOFEE . 2. w2k
SRy, ATHCEMESE T 449 MEEY, HEsE
SR T 19 AT BRI A KIS
1 Rbiv Rbay Re. Rd SEFEARNOREAIS AIECK, AT
fegid 2 HARHS; M H ARSI E TR R
WG, e HAEN . bl Re kA 2=
R WZE 2B R E b H R Hs
KR FHEH. ASET CK. HRAREL AR
P 11 e dE e U759 = R A8 BEIME (focal adhesion
kinase , FAK ) / B J§ M UL 8% 3- W
(phosphatidylinositol 3-kinase, PI3K) /&I B
(protein kinase B, Akt) {5 5@ H K452 E M1 b %
BEAER; K, B REEYEERASEE CK
RNANZRBH Rby PG, HEIRBRNH EERR 1)
R4, ERAEE I EAR AR AR A g 1
RAEAH LS, R HEN H 2R . HEIRER .
HEH, HEZR. AZE2H Rb. AZEHCK. H
ARAEE T AT ReAPUE 773 2 BELH 250 g AR Ik
SRS “ghs . PR EIR TR FH B TR .
{EAE 7 AR AR 7 A 22 et 9 AN 523
AT IR 7 ANEMERG (CREREE. R,
HERR, HEXR. AS21H Rbi. AR CK.
HARWNEE 0D 317 AJEMAKA (human intestine
microsomes, HIM). AR A& Chuman liver
microsomes, HLM) H ] TAHAT T AHACE AR 5, )
HIHAE HIM. HLM A AR AR B DL S — 25 AR
ZE5t, NImIKIYE FZa 7 B R IE )P JoT B Al i 7t
R’RtS%.
1 #8
1.1 ZA@m5iEH

SEH IR A (S wkq17051906) 18 E 1Y )1
B AEMRHAR AR G HERER (s
DSTDG001001). HHE (Git'5 DST210620-006)-

HERER (L5 DST180314-007). A2 24 Rb; (it
5 DSTDR000601 > « H R N B 1 (#t 5
DSTDB001601). AZ %1 CK(#it5 DSTDR003001)
B0 RS AR E R A IR A F], I IR
JR B KT 98%: 3-[(3-MH I EE & A ) — HI B
H:]-1-N R (3-[(3-cholamidopropyl)dimethyl-amm-
onio]-1-propane sulfonate, CHAPS, #t'5 HY-15435)
V6 b T A R 2R PRA ] 5 M i e
W % H IR BERE 27K &) (B-nicotinamide adenine
dinucleotide phosphate hydrate , NADP , it =
SLCGO0842) . i % bt -6- W BRIl Z ¥ ( glucose-6-
phosphate dehydrogenase , G-6-P-DH , it =
SLCK2790) I 3 [H Sigma-Aldrich A 75 7S/K A&
B (k5 20200509) 1 H E 24 BAE55A TR
]y PR A MR R (uridine 5'-diphospho-
glucuronic acid trisodium salt , UDPGA , #it =
C12209586) D% HE-6- R 4k (D-glucose-6-
phosphate sodium salt, G-6-P, fit'5 C12766997)
W R e AR A IR AR IR Sh a2 vl
(b5 GP21040152242) W H I 84k /R AR B
BRATE]; tailkgl FEE (b5 203398) [ 3£ [F Fisher
Chemical; HIM(#{t5 1610314) . HLM(#it5 2010065)
W H Xeno Tech HRTHEAR (EED.
1.2 158

Acquity I-class = 0B AH-VION B B DY
PRAT-"RAT IS TB] T B I A (S 1E Waters A 7] s
5417R BUIGIR ml ol fEIRE G 4 (4
Eppendorf A 7] ); G-560F % (X ( 32 [E BOHEMIA
AF])D); SPD2010 B FL 7 B0k 4 (3EH Thermo
Fisher Scientific A #] ).
2 HE
2.1 HAGEERECH

B G-6-P-DH. NADP. G-6-P. UDPGA . CHAPS
&, JFH 100 mmol/L BEERZE MR (pH 7.4) 15 1#,
23 )5 4 W B A 100 mmol/L 75 mmol/L. 50 U/mL.
42 mmol/L. 62.5 mmol/L HIfi&#&&; BS/KEEM
BiEE, MK MRS &R REWKE N 833
mmol/L [P #W; BOG IR HEH . HER. |
R HHEKR. AZEH Rbi. A2 CK. A
RS T IEE, LL 70%F B &5 2R A i
F (ECS), HAHEIRBRIKE N 1 mmol/L. HAR
I TS 2 mmol/L, HAt Ak &40k FE 38 1.25

mmol/L,
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2.2 IHEKENE A RECH

] 1.5 mL 2508 48 B 100 mmol/L %%
M (pH 7.4) 190 uL. HIM 5§ HLM fi# %7 20
uL. NADP % 5 pL. G-6-P f#¥% 10 pL. 7~
IKE TS & 3 ul R G S/ 2 ul, B E
OETNEIRIR 254 (37 °C. 300 r/min) FHE
5min, FFMIA G-6-P-DH i &7 20 uL, JER 1 FHKR
i 3L 250 uLo LAZS VS FIVE B PE XTI . A
S HIWEE 0 154 304 60 90. 120 min. FH:i [
AR E AR CHASHS SRR TN =
SHALT 1%, A 1 mL 1ET B ORI 8
Tok 2t N, BRI E 1 min J5, 4 C.
14 000 r/min &0 20 min; W HL AR A5 B0
WLHRIRZEFE T, DR EE- KV (70 230D 80 uL &
W, HVEWT 4 °C. 12 000 r/min B> 20 min, HX
W 7 uL FERE T
2.3 I HERIHBEE 4 RECH

A 1.5 mL &0 KON 100 mmol/L #1R
EhZZ I (pH 7.4) 165 pL. HIM B{ HLM fi#% £ 20
uL. NADP % 5 pL. G-6-P i #5 10 pL. &
TBEAE R 3 pl A g % 2 WLy G-6-P-DH
%8 20 uL, FEK 250 uL ) T AH S R AK 28 AT 5
Bl TARARH O, ¥ B FER RS a5, T 37 C.
300 r/min #EHHEE 20 min. P CHAPS &7k
5ul, B TEERGAF 37 C. 300 r/min Hz¥7 i
¥ F 10 min. 51\ UDPGA it & 20 uL, T
37 “C. 300 r/min #c%HFE 0. 60, 90 120 min. LA
2 A FIVE BT B . I R RAARAR Fh A HLAE H
B CRHASRS ST O R E S BUET 1%. N
AN 1mL IETEE OKWERD 38 Fikh&ibxpb,
B IE 1 min J5, 4 °C. 14000 r/min 250> 20 min;
W I B B DL IR TR T, UK
W (701300 80 uL HiF, HiHWT 4 C. 12 000
r/min 2.0 20 min, H_EIEW 7 uL HEEE AT .
24 RREKA &
241 A%+  Waters BEH Cis UPLC {43k
(100 mmX2.1 mm, 1.7 pum); WBIAHA 0.1% FEZK
W (A -0.1%H R CIFE (B), BEEHE 90% 4
VAW BREVE: 0~3 min, 5%~20% B; 3~
12 min, 20%~100%B; 12~19 min, 100%~95% B;
AR 7 ul; AEIR 45 °C; ARFRE 0.4 mL/min.
242 JREEME KA MSE (A& R m D)
i) FERERA; B NHEB S R R

(ESI"); B HE 2.0kV: HEFLHIE 40V Fik
SURFE 450 C; FAAMAFURE 900 L/h; HESLK
AR FRLE: 50 L/ S FIRIEE 115 C; H#E
Fil m/z 50~15005 FAFHIHEEE 0.2 55 KEEMIKE 0.5 s;
KAER 0.5s; RERERER 6 eVo
2.5 HIELBRSTGE

RAERIFTAE FUSE SR A UNIFL 8k (EE
Waters A 7 ) #FAT 25 Ab B, @ 3T SCEk BL &
Chemspider S5%#% PRI ZE ECS HATA IR A o &
A BEAEALE AR =4, 57 ECS AR =M (%
WEMAFRS P REHRXT o 1R & A 25 2
¥, BHHEFES N UNIFI %44 5 5 B .

¥ ECS &AL EWTER FFRCRIAR R R T E
ANFEE SR AR R 224k, PAASIE A 5
BTGV S E QG /EALSYIHTAE IR FE B 4%
JEADIR BE 43 Luxt i & i TR I, 43 1 T ARIAR Y
R Hh 2R
3 &R
3.1 ECS 7£ HLM &3t & 2Rt E a1k

ECS fifi & (CHEIRBRZERERN 8 pmol/L [
AR AR T2 FE N 16 pmol/L, HAL &Y% 10
pumol/L) & HLM I. I AHERIFEE, =5 HXTH,
TREXT IR LA EAFE R B I E R ECS a3 il
T 1. R ER, AR S B SGY
SRR Hor S R, BBl ik RN &
&, A TS SRR S A .
3.1.1 ECS 7 HLM I AHI% B KR T & o dHx &
BB ECS & EMTERA T 1 AR
FEE 120 min MARENERRETZWE 2 s, NS
EAF Rby £F 0~ 120 min P& B HFS: FRE, LR
RVIGEHRER 15.99%, R HAENFRAERERN T
FEAR U B, A2 2 Bl 1AM =000 11 NS 2H
CK 7E5F 6 I [ By B “ PRAR-TH i -PRAR” (78
i, XERTTRFIEANS B CK /B EAR
WP B A E A, NS BH CK I E 90 min
JaAREET 30 min, AHXTEREIGMN T 2.33%, HEMA
Z A CK AIRe I A S 21 Rby BP0 K
HEERIE 0~120 min AN & &2 R, B
7E 0~30 min PJARALECHR, 30 min B AR AL
FHIEIRE IR D 46.8%, TMJE{E 30~120 min P&
BAIE RN, Pon HOgE NI S s R A T AR
A, T H B IR BRTE 30~60 min P AH & &30,
HAEE 60 min J5AHET 30 min & =31 5.88%,
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1-isoliquiritin  2-liquiritigenin  3-ginsenoside Rb;  4-glycyrrhizic acid 5-atractylenolide III  6-ginsenoside CK ~ 7-glycyrrhetinic acid, same as fig. 4

1 ECS7 HLMI (A). II (B) AR TEARERELEE TaREIEEIERE
Fig. 1 Base peak ion chromatogram of ECS under incubation in HLM I (A) and II (B) phase system at different time points
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Fig.2 Phase I metabolic elimination curves of ECS in HLM

after incubation

XA REYR T H HRRAE 1T AR R AR, o H =
HE 0~ 120 min PRI AL T S, i H =
FRARPENA K, HHBEFRELE 15~90 min N AEXS &
BIEA ETE, R H LR 15~60 min P AT REZK
files SAAAL R AR R H R R,

NSRBI HEEE RN AR ECR
HURAERTG6 S S TRV e R, 1 H 5 ) s 2 i 4y
AU I, AR B IR KR4 T 2Rl
S5 PRI SON I R 4 25 38U T
3.1.2 ECS 7t HLM II MHI% B 1R R 5 B A5 &
HEAR ECS HF 54 SRR T AR 1A & R
8 E R AREERR IR K 3 . ASEH Rby

”0] e (AR PE 1T

100 - B
< 904 -
Re ] —— HELRER
g 80 - AZEH Rb
@Lﬂi 70 ANZ 81 CK
& 60+ S A

o
50 T T 1 HER
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&3 ECSIBERET HLM iy I R EHEBR L
Fig. 3 Phase II metabolic elimination curves of ECS in
HLM after incubation

7E 0~120 min PYAEXS & B BI8D, 29K E RVIiG
WEER 58.91%, TRRHAEFF 4R80T N AL &,
M AZ 21 CK 7 HLM II 1A & T & mA i,
HENMZF AN S BEH CK A NIRRT TR A
BRSO, B kA TS A0, HRRRTE
0~ 120 min P AN S ERFLEFEAG; HEBRTE 0~120
min WHEIHHE R FEES, JLHRZE 60~120
min N, HAEREE 120 min J5 XS 2D T 34.30%
BT 60 min), FERHEERHAMARN JGEE 1
AU AT 1AL & i H S IRRTER & Al 2
AR FEAS K, I H BRI T Re LA T AR N 3,
BT R S AR A H R AR E %, T EE
FH R AN & 2 EPURCE S, s &IiRE
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HNYIEIRFEN) 83.73%, Ja 3 LR BE NI IR IR FE 1)
73.04%, $E H U AT RO T AH AT,

25 b, ECS &G YI(E HLM I AHFD 1T AH i
BHRATHS BTG RE R, HER K H R IRER
16 T AR R N AR BR BE N B3, JUH R H R fe
HLM I A& R0 & 120 min I 642 IR A1 44
IKFEI 47.87%, AR 11 AR ZH 7] i a] 3 42 JS
IR FE NAIURIR FE ) 65.19%. NS RH Rby 1A S
BAF CKTE LA T AR R TR — e 25, 1%
H 120 min J5, NS R Rb £ [ HIEE F&KRE
SURAVIEIR ) 15.99% M0 7E 11 AR R &R &)
RVIIEHR I 58.91%, HR7mH AT HEBNHR-E T AHAR
o SH A HLM AR R R BRE VIR, #2
RHEAE AR E L T AR N HEERNE
HLM 11 A & AR A, 5 oKl o i Y ELAE
120 min B4 26.96%, i H ¥R AR FHE
KIHEFREN 16.94%, e H F RN ATHELL 1T A
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BRI RN, Hon H O R N A4 Py 4 5 43
DU BRI U2, R DU Fim S RIS, H &
B ASBEERBSRELL TR N E, mH
FEE TR A DA T ARAR B
3.2 ECS 7£ HIM AR ARSIt E S THEM S
EMTWL

¥ ECS (HEIRBRAMREA 8 pmol/L. HARN
g I 29 J9 16 pmol/L, HA&ME A 10
umol/L) f &R Mtchitk 1. AR M F 5, =
R VR 0T T DL AR A ot ZE A [R] % 7 I [R]
RSSO WL 4. ZEREIR, RA X
T RS o B B4y B R A, Bz
TR RE AR ARG, T R SR A
3.2.1 ECS £ HIM I 5% 514 R T & s A0 & &

124 ECS H&EMEME HIM I MHE R IEE
120 min J& ACETE R 2 5 Fros. HERRLE
B T2 A X R
[‘_l‘n I~
J
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14,42, s i 3‘ 46(‘ TRA ST HE 5
; IR
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Fig. 4 Base peak ion chromatogram of ECS under incubation in HIM I (A) and II (B) phase system at different time points
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Fig. 5 Phase I metabolic elimination curves of ECS in HIM

after incubation

HIM 1 #H%E 120 min WAHXS S EFFEE R, £k
FEACNHIREWR L) 11.21%, 1 HERBRERT 90
min JE AT AR TR IR E IR 13.04%, MTENT
F 120 min J5 HARX & EAHECT 90 min 41 8.59%,
FRSS AR AT B 5 H R K AR A BH B IR IR A
Ko FHBEELE 0~120 min A HIHRTE ERFLERE
&, & 120 min B AHXF 7 & LT A6 R BE oD T
69.68%, Ut WA B A, e st FE v
A i AR T, X SR e T RE 68
LA AR A B 24 20 U314, i R R AR
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HIM 1 FHIE & 4 2 b () BARAC R FE RN (B
FREN 2037%). BEAZRERESTE, ASE
H Rby 7E0% & 30 min J5 A0 & S B IEIR E D>
T 42.27%, [FIBF ANZ2H CK fE#FE 30 min J54H
X B AT 15 min 3900 4.15%, HENTTEEZ RN
NZB1F Rby (LM BibE R E A S 2 CK. L
WA RF, HEBTERE RS T AR
JOLIH FEACRY, 1T B A A s A R R T AR A
3.2.2 ECS 7t HIM I MHIR B 1R R N & B A5 &
B2 ECS H&AEMA HIM 1L Mk RIEE
Ja AR B 28 & 6 Fion. A2 AT Rb 7R
H 120 min B CRBILEIR L) 24.07%, BEHIHATRE
TEfpE gk kA 11 HARHE, TMASRH CK 1
HIM II FifA R I EUAKR, $foon ASBH CK Wl g
BIEGAERSOF KA BERD, R HEREERE
A 120 min BAXRYILRIRER) 25.55%, 1M HE R
FHOOT F5 B A5 0 5 I TR) PN 457 288 P A1 28 S 06 TR R 1)
39.32%, R HEZRATAELL T AR . H R
1507 o FiAR M I

= HHER
R
- A\ZREH Rb
ANZBH CK

FHEH
O HER

AR 15 L%

60

t/min

90

120

E 6 BHEYE HIM i) I B IHERREhZ
Fig.6 Phase IT metabolic elimination curves of ECS in HIM

after incubation
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£ 0~120 min P AEXT & fEHRPEE N E HHAE 90~120
min N FREBEEDR, R HERIEARNE 1 AHE
AR M H RRIRTERF & 120 min P& &2k
AR, GHARBTE R AR B R AR RO
Eei ECS LA W7E HIM 1 AHF 1T A0 &
R RIREHES, DR R A AR B
R 2. S50 ER, HERE L WHER THE
DURFSE T REa%s, (HILTE 1A AR AR 1T
A, AEMILAER N TR M TARE 1 AR, mH
RERAEAR N Re s ELEE SR Y, 45 SRR B B AE
I LA AR & ER A B e NS 21 Rby 1E
HIM II AHH AR 2 & B EUECN I W 38 4, JC
H 60 min 5 Rby KEJHFE, $&nHAERES LI AH
R AL A E; 1 AS BT CK 78 HIM 1K & R AN
FRABLEN, W, ANSEH CK feis B
NARF=AFH R 2530 E U7, S H B E HIML 1
11 A% E AR T BRI R AR (A
120 min f KIHFRE N 69.68%, 11 4] 120 min fz k
THERREN 74.45%); T HEZ W EZLL HIM F 1) 1
FARUNHE R A E (O MR ERERESN 20.37%, 11
FN 60.68%). %5 E, fE HIM thH B ERSeHET 14
ARG FFEAT T AR H SR ERE 9L 1 A=
Y, TEAR N BB K B R USCRI FH e R A 2 E
527 HRIEZE, NZ21FRb. HEZEAE HMIH
B E IR N T R
33 ECS £ HIM. HLM 55 Gt S 2 TR
#2041 ECS R &L &47E HIM. HLM I,
I AR 2R AR 2 55 40 7 Frs, ECS 4 HIM,
HLM I #E 5, HARmss+ AS2H Rb £
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Fig. 7 Relative content change of each compound in ECS in HIM and HLM after phase I incubation
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HIM. HLM I #{& & F¥TF 0~30 min FHPRIER A
G BE (30 min AT W46 R B 45 5l vk 2> T
42.27%- 30.00%), HjEAEHERFSE; A
NS CK #£ HIM. HLM I M1k & R2e40A B
ANFE, 'BLE HIM W 15~30 min XS &8N, I
£ HLM ' 30~90 min 28 HAHXS S 23601 &
#, PORANZS B CK & O REIE GG 5 S iE
KA 1 ABAR 5 2 M A 2 4k 223k A\ EAR 5081,

ECS i H B RLE HIM 1 MK & 5 kA B30,

T AE AP RCRE AR B T AAC I 3 E R AAE 0~30 min,
B 3 AR il R AR A AR K A=
HERER/E HIM. HLM 1 ME RS AL AR B
Fo FHEAF AN S 2 HIM. HLM 1A% & 14
AP EBRGES, (HEE HM FRRKKHEGE
(WIURIR L) 69.68%) JuNw®, UWHHE I MG
W CAE A A AW H R, T
R HR R A D AR, $RR H EZ T RELL 11 AH
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Fig. 8 Relative content change of each compound in ECS in HIM and HLM after phase II incubation
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#1 ECSHENAYE HIM. HLM FREARRISH =1
Table 1 Identification of each compound in ECS in HLM and HIM incubation

S B . NTETE . R .
R 65— e — wmin e R TEI pan BEC e o
BHEF MO — 398 — CauH20s 4191322 [M+H]" -3.3656 419.132 2, 257.079 6,

137.0230
— 4191357 [M+H]"  4.9082 419.135 7, 257.081 7,
137.023 6
M1 I 5.64 ik CisH120s 2570810 [M+H]* 04795 257.0810,137.023 6
I 257.0818 [M+H]"  3.6986 257.0818, 137.024 0
M2 I 4.32 ik, FHML CisH120s  257.0808 [M-+H]*  0.708 4 257.080 8, 137.023 0,
117.0332
I 257.0818 [M+H]*  3.8232 257.081 8, 137.023 6,
117.0342
M3 I 3.90 JitkE. &k CisH120s  273.0752 [M-+H]" —2.1818 273.075 2, 247.132 2,
229.1217,153.069 8
I 2730735 [M+H]* -8.0728 273.073 5, 153.069 1
M4 I 3.75 ik, & CisH120s  273.0746 [M+H]" —4.3141 273.0746,229.141 3
I 2730765 [M+H]*  2.8505 273.076 5, 224.126 8
M5 I 4.04 JiipE. A CisH100s  255.0645 [M-+H]* —2.8126 255.0645,145.028 3
I 2550661 [M+H]*  3.7353 255.066 1, 145.028 6
M6 Il 3.33 HEMEREIR I CoH301s  595.1658 [M-+H]™ —3.7142 595.165 8, 481.257 4,
235.178 3
M7 Il 11.97 HaERRRIL. B3 CaHo01 6281844 [M+NH" -4.430 6 628.184 4, 310.305 0
I 628.187 8 [M+NH4]" 0.946 3 628.187 8, 310.306 7
M8 I 354 gk, HMAEPEESERL  CaHo0w 455.0929 [M+Na]® -4.3232 455.092 9, 257.079 6,
137.022 8
M9 I 3.32 JhipE. AEBEESERML  CaH00w 4331108 [M+H]" -4.9871 433.1108,257.0796
HEX MO — 432 — CisH1204  257.0810 [M+H]*  0.7084 257.081 0, 137.023 0,
117.0332
— 257.0818 [M+H]*  3.8232 257.081 8, 137.023 6,
117.034 2
M1 I 5.64 Stk CisH120s  257.0810 [M—+H]* 04795 257.0810,137.023 6
I 257.0818 [M+H]*  3.6986 257.0818, 137.024 0
M2 I 3.90 Hib CisH1:0s 2730752 [M+H]* -2.1818 273.075 2, 153.069 8
I 2730735 [M+H]* -8.0728 273.073 5, 153.069 1
M3 I 3.75 &tk CisH0s  273.0746 [M+H]* -4.3141 273.0746,229.141 3
I 2730765 [M+H]*  2.8505 273.076 5, 224.126 8
M4 I 404 BE CisH100s  255.0645 [M-+H]* —2.8126 255.0645,145.028 3
I 2550661 [M+H]*  3.7353 255.066 1, 145.028 6
M5 I 3.54 HEBEEERRAL CotHwO10  455.0929 [M-+H]* —4.3232 455.092 9, 257.079 6,
137.022 8
M6 I 3.32 HEPEEERRAL CxHx010 4331108 [M+H]" —4.987 1 433.1108, 257.0796
ASEHRb MO — 537 — CsaH32023 1109.6090 [M+H]* —1.3520 1109.609 0, 929.545 2,
605.440 5, 163.060 1
— 11096131 [M+H]* 22789 1109.613 1, 605.442 8,
163.060 8
M1 I 5.38 fiifH CssHs2018 947556 8 [M+H]" —0.6416 947.556 8, 605.440 5,
407.366 5
I 947560 3 [M+H]*  3.0372 947.560 3, 605.442 8,
163.060 8
M2 I 11.86 JhikiE CaH72013 8025335 [M+H]"  2.9367 802.533 5, 643.406 9,
283.263 0
I 802.5328 [M+H]*  2.0730 802532 8, 643.394 4,
146.981 4
M3 I 10.09 fiikk CaHe:0s 6234540 [M+H]"  3.7708 623.454 0, 425.377 9,
163.059 8
I 623.4547 [M+H]*  3.1343 623454 7, 425.378 5,
133.101 6
M4 I 9.99 [tk CaHs:0s 4614001 [M-+H]"  2.6337 461.400 1, 341.303 0,

247.0437
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gx1
Sk SN BT 123
et 55— g 4R fﬁjm* BPHR (X‘ﬁfé) BABT (nl)
AZEH CK MO — 1009 — CxHe2O0s 6234540 [M-+H]*  3.7708 623.454 0, 425.377 9,
163.059 8
— 6234547 [M+H]"  3.1343 623.4547,425.3785,
133.101 6
M1 I 9.99 ffi ki CaoHs203 4614001 [M-+H]"  2.6337 461.400 1, 341.303 0,
247.0437
AARWE T MO — 792 — CisHx0s  249.1498 [M-+H]" 52270 249.149 8, 231.139 3,
213.128 7
— 2491495 [M+H]*  4.0034 249.1495,231.1387,
213.128 4
M1 I 7.91 MK CisH1s02, 2311393 [M-+H]* 59021 231.1393,203.144 7,
185.1339
I 2311390 [M+H]* 45454 231.1390,203.1437,
185.1335
M2 I 3.91 #ik CisHo0s4 2651426 [M-+H]" -3.2979 265.142 6, 247.135 3,
229.1217,201.127 1
I 2651448 [M+H]* 53199 265.1448,247.1340,
229.1233
M3 I 477 A4k CisHo0s4 2651424 [M-+H]" -38116 265.1424,247.1352,
229.121 8
I 2651431 [M+H]* -1.3393 265.1431,247.1339,
229.1217
M4 I 455 &k CisHoOs 2651427 [M-+H]" -27115 265.1427,247.1354,
229.122 6
M5 I 9.39 KA CisH220s  289.141 8 [M-+Na]* 86785 289.1418,253.273 4,
149.061 5
I 289.1422 [M+Na]* 2.8554 289.142 2, 252.268 8,
149.060 2
M6 I 2.90 KfE. E CisH20s 3211299 [M-+Na]* -7.1914 321.1299,283.1735,
158.095 8
I 3211321 [M+Na]* 3.1053 321.1321,237.1341,
145.049 7
M7 I 7.7 K. CisH20s 2831530 [M-+H]* -35356 283.1530,201.0469
M8 Il 6.93 W&MERERL  CauHweOs 4251800 [M+H]Y -1.4564 425.1800,281.1870
I 4251802 [M-+H]" -0.9126 425.1802, 256.261 4
HER MO — 6.43 — CaHe2016 8234004 [M-+H]" —2.0670 823.409 4, 453.333 7
— 8234128 [M+H]* 20846 823.4128,453.3384
M1 I 10.42 Ji CaH40s 4713487 [M-+H]* 39284 471.3487,317.2121,
189.164 3
M2 I 9.01 Mithk. #i CaoHesOs  487.3439 [M-+H]"  4.2939 487.3439,189.164 5
I 487.3435 [M+H]* 35635 487.3435,6189.164 2
M3 I 7.35 ik, Eib CaoHsOs  487.3440 [M-+H]"  4.4116 487.3440,256.264 4
I 4873445 [M-+H]" 55743 487.3445,256.264 3
M4 I 9.02 ik, & CaoHuOs4 4693331 [M-+H]"  4.0104 469.3331,149.096 7
I 469.3331 [M+H]*  4.0060 469.3331,149.1334
M5 I 9.58 MikE. A Ak CaoHwuOs 4853276 [M+H]*  3.0375 485.3276,330.3012,
284.295 7
I 4853281 [M+H]"  4.0812 485.3281,330.301 7,
284.294 6
M6 Il 3.84 Hﬁf);%\ H R CwHsO0w 647.3805 [M+H]"  2.3049 6479805, 472,248 3
[
I 647.3774 [M+H]" —2.4048 647.3774,472.2435
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gx1
e TN 7B =g
RUMAn 55— — i Rige TR TR wre BEC mrmT o
HERER MO — 1042 — CaoHss0s 4713487 [M+H]" 39284 471.3487,317.212 1,
189.164 3
— 4713489 [M+H]" 4.2607 471.3489,317.2117,
189.164 4
M1 | 9.01 &1tk CaoHss0s  487.3439 [M-+H]" 42939 487.3439, 189.164 5
| 4873435 [M+H]* 35635 487.3435,189.164 2
M2 I 7.35 M CaoHsOs  487.3440 [M-+H]" 4.4116 487.3440, 256.264 4
| 487.3445 [M-+H]" 55743 487.3445,256.264 3
M3 | 9.02 & CaoHsOs  469.3331 [M-+H]® 4.0104 469.333 1, 149.096 7
| 469.3331 [M-+H]" 4.0060 469.3331,149.133 4
M4 | 9.58 M. At CaoHuOs 4853276 [M-+H]" 3.0375 485.327 6, 330.301 2,
284.2957
| 4853281 [M-+H]" 4.0812 485.3281,330.3017,
284.294 6
M5 Il 3.84 HIEHEREERLL CxHs4010 647.3805 [M-+H]" 2.3049 647.3805,472.248 3
Il 6473774 [M+H]" -2.4048 647.3774,472.2435
MO AREULEY), “—” ARERWEIARIENACHIN B, SRR AR K I ILREAT VIL AR B ACHE,  +ACRBEATR ARG R HrRalfg
il
MO is a prototype compound, “—” means that the prototype compound has not entered the metabolic stage, blank space means that it has not been found

to undergo I/II phase metabolism, and * means a newly discovered metabolite that has not been reported before
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N miz 419.133 7 [M+H]", 713N CuH»n00, 5
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Fig.9 Proposed metabolic profiles of isoliquiritin in HIM and HLM
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153.069 8 [M+H]" EL H# 5 A FFFHIER T £ 16, 42
INHN A RERIEAL ). M5 [t N 4.04 min, #E
I T B TUE m/z 255.065 2 [M+H]' i Ho 17N
CisH1004, G564 SCHRRER], HENI LA REAE H R R C
2. 3 M AETE OB . M6 ] tr N 3.33 min, #fE
BTN miz 595.163 5 [M+H]*, L& H#FH
% 176, HEMFH 95 H B A R ), B
{XAE HLM & ZH 2], M7 1 4 11.97 min,
WD T B T8N mlz 628.184 4 [M+NH4]*, LR H
FHZ 192 CEFEMEET NHD, fnHaRri
T S R A bR AR T AR R A SR A S
i, M8. M9 [ tr 734 3.54. 3.32min, #E5F
B TUE 5 BN miz 455.092 9 [M+Na]*. 433.112 9
[M+H]", S5HHEZR m/z 257.080 8 [M+H]* %t )5
HEM I REAT T 0 R BR 25, [FII e AR B A e
TEPEHMEE K 176 T m/z 257.079 6 [M+H]",
HED M8, M9 S8 H BRI A WIS IR 45 & 7=,
HEHAE HM B EHRATRIL.

OH
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HO OH

NZEHRD,

i

M4

343 HEBRARE&MEE  HERD L HEX
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B 11 fizr. MO Y tr N 6.43 min, #E5> T 5716 m/z
823.409 4 [M+H] i€ Hosr 1 38 CoHexO16, 55T
HEL B JE i O H BER <ML Y 2r 4 10.42 min,
W T T8 m/z 471.348 7 [M+H], HiEHD T
TN C30Ha604, 557 FE T LU 5 e O H B IR IR -
M2. M3 /] & 7394 9.01. 7.35 min, 5 T&T
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AR R E 10 frac. MO 1 /=24 5.37 min,
ST B T8 m/21109.611 6 [M+H]", HEHA> 75X
N CsaHopOns3, ZEXF HE i LUK fE i e HoOAM NS B Rby o
M1 ] tr A 5.38 min, #5785 FU m/z 947.556 8
[M+H] 58 H 4T3 CasHsO15, HAFAERE 2
F mlz605.440 5 i 1 ASKEIRE AR, AW AT
REN NS B2 RA®);, M2 ) (R N 11.86 min, {5
T B TIE m/z 802.533 5 [M+H]HiE H4r 7k
CH72013, WA BT m/z 643.406 9 NHZFE K GluA
B, EAZEE F2 M. M3 1 = N 10.09
min, #E7> T 57U m/z 623.454 0 [M+H] i€ H
F N Cs6HeaOs, 55X IR L fEHf e oW NS
T CKU825); M4 (1] tr N 9.99 min, #E4> T 55 FI& m/z
461.400 1 [M-+H]#i & H 130K C3oHs05, #X
R AR TE HE D NS B Rby B B [l 5 0 42 724
PPDI3],
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Fig. 10 Proposed metabolic profiles of ginsenoside Rby in HIM and HLM
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min, #E7> 75 TI& m/z 469.333 | [M+H]*, HHEL M1
Wb 2, AIRE A HELIRIRIME Y M5 [ m A
9.58 min, E A m/z 485.327 6 [M+H] D T &1
U, M4 K 16, HEMH O H R R ARSI
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Fig. 11 Proposed metabolic profiles of glycyrrhizic acid in HIM and HLM
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Fig. 12 Proposed metabolic profiles of atractylenolide IIT in HIM and HLM
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229.121 7 [M+HJ*[FAFEEL MO HFRIEREF B+ miz
249.149 8. 231.138 7. 213.128 7 [M+H]" K 16. ¥
M2~M4 FIRFIEPERE R BT m/z 247.135 3.
229.121 7 [M+H]"5 MO /] A. B SHFEPE S 13
TR LG S RIS ROZ N B AR AR T )
A, B ¥R R0, MS [ tr N 9.39 min, 5T B TFUIE
m/z289.1422 [M+Nal*, kb M0 £ 40 (BIEINEE
T Nab), HENFLATHEN MO (R 20; M6 I
4 2.90 min, EH m/z321.129 9 [M+Na]* /> 15
T, MO £ 72 CBFEINE BT Na©), AT
AE N RN B 1T KA K g e — S840 5 7. M7
() tr ¥ 7.17 min, #5352 7U% m/z283.153 0 [M+
HI*, FHEL MO 3800 34, A MO 5484 Sk iR
JEFE, B A AR A ES I3 A= . &
(ITE B F m/z 201.046 9 [M+H] EL MO ) A R4
TEMEES T m/z 185 [M+H]"K 16, #ERHAE A K
AL, 2 E Y E kAR 3], HAYAE HLM &
AP RIS E] . M8 IR RN 6.93 min, #E5F
B¢ m/z425.180 0 [M+H]*, kb MO K 176, HE
FLAE MO MR 1 AN A B IR L [, S T AR
BN =) o
4 g

WG DL =, i B i A B S A R
B IR B 2K I S5 28 B AT AR R 8B . fEIX A
R, 80%Z4 W AR it 32 R A 7E AT sl A 21
SRR T PR RS T2 AR
, W4 Z P450 B ( cytochrome P450,
CYP450s )l 4 % W% W% B8 %% # B ( uridine
diphosphoglucuronosyl transferases, UGTs), Ef 1A
AFETHENE, /MMt R85, SR
HENFFREAR S AT T BE By Se il B AR, HE TR
TV TR R 7 LA B o 3, X 5 Ak
R T REAATE— 2 257 - AW 7R A HIM. HLM 5%
HHEOR, 90 ECS £ HIM. HLM 1 AR e Bt K
THAR E R, KBLECS HRH T R A R
BEAT I 1A, T AS RS H BRI
I CARg T ARAR I N 3, Bhah, AR BEE S  TE M
AR A B3

PIER AR RS T A& T A 2 NE, 1
R PAAFEEMN JFELLRKRE, 1A R ALE &
NE ACEYILE T AR 2 5 AR ESE A AR
WERIEE 11 MR R T 5 NIRMEY 4 & R HE R A
hh. IRERPHER. NS 2T Rb ENERL S

YIRS > F RO, REEN B i e i LA
BRI, R BEARARERAS), K2 T
TE T8 P9 R AEBRR UBRE B R T H RIRER . A\
Z 24 CK MENENTR T M=, R EiIrE
PRy EERYCRI . RN it R E
BV 1 A R AR IR 45 6 v 0, T R A B 46 55
R o AHF T4 R RN BCS TERORLAA I & 1 &
T, HEEEARELL L AERENE, BAERE A
WHHBREE S, i R A E N AR A )
1 1 AR R AR B E A S, ATRERAE
VE RN T4 2 H BIAZ K AR Ja A i, APESE ik, 1 AH I
NR5H. seAh, FARPES T /E HIM. HLM K& T
AN, X AT RE R RN LR B R RIS
RIFUE M2 MM S E RS, TR, ECS
A2 B SR B DL R AR P T iE .
SR EE —ENEH. MAS2H Rby &H 1
RN S BH CK RElg il AR i 18 B R 1)
2 B Eb A5 3 T 0T i 3 R 21— 5 I ARG E A 29300 s
AiGEREH R, HRXRR CHRERKEY).
SRR AARNES XTI d . o fi
SN M55 B — g AR R U31431331 0 U F-35 70
WAESE AR 38 . D s IR 1E Y, X5
B ECS 1E NI/ M E B & .tk
M, VUE -7 H) ECS 2 0 AREEN AR Bk 5 i
G, BEHRRSEFEANSEH Rb. HERILE
J¥r 18 N R AE RS S, e PR CON I EIA B
= F S AW~ MAS B CK. HEIKR
HFERER . R HESER; R HETFHEAL
85 RAEKMBE RN, A A A=, HHS
AU =) H R 23 R X 4 At R B A S 31— 1)
BEIEM .

AN, ARG ECS 7€ HIM. HLM A 4R
FEB AT T 07 BCS LA LILA F L
Al AKAR R RERE IR oy F2(2035-36], Ejspih 2k
FFF . —E PLRES BRI R T M RkiER>, M7
AT TR R IR TABARE =4, S AR g T K
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