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1 E: BR RAHEEZORAHE QRS- B %S = B IR B (UPLC-TQ-MS) #iARE ST [H B POE 2 44 /7 (Jinhong
Tablets) H 12 A GRERR. SRR, F4JEMK B. RAER C. WEES. MRS, THRCOR. LEM. B5T,
Witk 2. IR IBR) MEEMr k. 5% KM Acquity UPLC BEH Cis (5354 (100 mmX2.1 mm, 1.7 pm), ¥
AN 0.1% R LG HH-0.1% F BR/KVE W, BREEGEML, AFREN 0.3 mL/min; K2 MR LR 440 5 12
A ATE BN LEER 7E 17 min P58 R 12 AN TR E 5 12 A8 B8 2R TS B4 31 50.00~6 400.00 pg/mL
(r=0.999 1), 2.28~292.00 ug/mL (+=0.999 9). 0.82~104.80 ug/mL (+=0.999 8). 1.56~200.00 pg/mL (+=0.999 7). 0.91~
116.00 pg/mL (#=0.999 0). 0.94~120.00 pg/mL (+=0.999 0). 9.38~1200.00 pg/mL (+=0.997 4). 2.93~375.00 pg/mL (r=
0.999 0). 1.25~160.00 ug/mL (+=0.999 9). 31.25~4 000.00 pg/mL (r=0.999 7). 0.93~120.90 pg/mL (+=0.999 8). 1.41~
180.70 pg/mL (r=0.999 7), “FEIINREEIBZR 73514 101.9%. 101.2%. 97.9%. 96.8%. 100.8%. 100.1%. 108.7%. 100.0%-
99.2%. 102.0%- 99.0%+ 103.2%, 15 #t&40F 12 N iR E 805708 10.11~22.72 mg/g. 0.16~0.43 mg/g. 0.06~
0.23 mg/g. 0.13~0.42 mg/g. 0.08~0.26 mg/g. 0.08~0.25 mg/g. 1.94~2.59 mg/g. 0.20~0.96 mg/g. 0.07~0.30 mg/g. 1.72~
2.14 mg/g. 0.03~0.06 mg/g. 0.03~0.06 mg/g. Z5i K UPLC-TQ-MS FTE LI £ B8R ® ot ikl @l T &4
R R E SRR MR, 25, RS TRMLG, ASO A ER BRI RS E R L.
Xk#217: UPLC-TQ-MS; &40 )v: FE#HEM: Z2RMEN; FER: SGER:; RRER B RGHER C; IEEH: AR5
W WHRER: LEM; BEIT; MEER FIIME: IR
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Abstract: Objective To establish an effective UPLC-TQ-MS method for the simultaneous determination of 12 components
(shikimic acid, chlorogenic acid, isochlorogenic acid B, isochlorogenic acid C, protopine, allocryptopine, tetrahydropalmatine,
corydaline, palmatine, quercetin, isotoosendanin, and toosendanin) in Jinhong Tablets ( 4: 4L f, JHT). Methods The
chromatographic separation was performed on an Acquity UPLC BEH Cis column (100 mm x 2.1 mm, 1.7 um) with a gradient
elution of acetonitrile (0.1% formic acid) and water (0.1% formic acid), and the flow rate was set at 0.3 mL/min; Multiple reaction
monitoring (MRM) mode was used for the quantification of 12 components. Results The 12 components were accurately

quantified within 17 min, and the linear ranges of 12 quantitation components were 50.00—6 400.00 pg/mL (» = 0.999 1), 2.28—
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292.00 pg/mL (» = 0.999 9), 0.82—104.80 pg/mL (» = 0.999 8), 1.56—200.00 pg/mL ( = 0.999 7), 0.91—116.00 pg/mL (» = 0.999
0), 0.94—120.00 pg/mL (» = 0.999 0), 9.38—1 200.00 pg/mL (» = 0.997 4), 2.93—375.00 pg/mL (r = 0.999 0), 1.25—160.00 pg/mL
(r=10.9999), 31.25—4 000.00 pg/mL (r = 0.999 7), 0.93—120.90 pg/mL (r = 0.999 8) and 1.41—180.70 pg/mL (r = 0.999 7). And
the average recoveries were 101.9%, 101.2%, 97.9%, 96.8%, 100.8%, 100.1%, 108.7%, 100.0%, 99.2%, 102.0%, 99.0% and
103.2%, respectively. The contents of 15 batches of the 12 major components were in the ranges of 10.11—22.72 mg/g, 0.16—0.43
mg/g, 0.06—0.23 mg/g, 0.13—0.42 mg/g, 0.08—0.26 mg/g, 0.08—0.25 mg/g, 1.94—2.59 mg/g, 0.20—0.96 mg/g, 0.07—0.30 mg/g,
1.72—2.14 mg/g, 0.03—0.06 mg/g and 0.03—0.06 mg/g, respectively. Conclusion The multi-index components quantitative
analysis method established by UPLC-TQ-MS is simple, sensitive and specific, it can be applied for the detection of ingredients with
different structures, and provides a solid basis for overall quality control of JHT.

Key words: UPLC-TQ-MS; Jinhong Tablets; quality control; multiple reaction monitoring; shikimic acid; chlorogenic acid;

isochlorogenic acid B; isochlorogenic acid C; protopine; allocryptopine; tetrahydropalmatine; corydaline; palmatine; quercetin;

isotoosendanin; toosendanin

421 (Jinhong Tablets) J&Jii #1245 3 25874,
b e ryin L N P = DA K N R IR W= K S
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PRATE ML A1 B IR Dh R0, J7 Fh DUNBR
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IUARZGE AT TR B, &2 v ml A 1 W 20 i A
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B EAFARB. IGK EERITEERRER K
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B e SRR A — EE DY ARAT B XA (UPLC-
TQ-XS-MS) %%, H#5 Waters Acquity™ I-Class
R RO B IEA (F ehR IS TR - BShEERERE -
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Mass Spectrometry — H JUH AT 5T 3%, Waters /A 7 ;
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15 L& 20, FiA% 045 g/l iS50 5HN
180502 190304 190305 190306+ 190401+ 190402
190403 190404 190405 190406 190407 200701
200702, 201101, 201102, ¥JHITIRREL 20\ B4
AIRAF St
2 FAEEHER
2.1 UPLC &t

%R A Acquity UPLC BEH Cis # (100 mm X
2.1 mm, 1.7 pm); 3% 35 °C, (AR & 0.3 mL/min;
BN 0.1% F R KR (A) -0.1%F I L5
(B), ¥EikbiE: 0~1.5 min, 2%~20% B; 1.5~
6.0 min, 20%~22% B; 6.0~10.0 min, 22%~30%

B; 10.0~13.0 min, 30%~60% B; 13.0~14.0 min,
60%~100% B; 14.0~15.0 min, 100% B; 15.0~16.0
min, 100%~2% B; 16.0~17.0 min, 2% B; #tFf
=2 ul.
22 FRIEEMG

FHL S 55 B AL LB U (ESD), B4 HIE N 2.5
kV CE/EFEREAD. EFIREE 150 °C, BT
AR 550 C, RRAMAEFURE 50 Lh, BLEHIS
AL 1000 L/h, fEESCONE S FiRER
RNZ BT (MRMD B3, Hodf RAR A A HIR
Kl (centriod). %R HISH W E WL 1. 12
AMEA P MRM Btk L 1.

x1 2 MEAEYINERNEMRNER
Table 1 MRM information of 12 analytes

T % fr/min BT BFRE (m/z) HEFLHR/V filb i Ge /e V
A FERR 0.94 [M—H]" 173.05—93.04 20 10
B 2F R R 3.43 [M+H]* 355.10—163.00 25 10
C SRR B 3.77 [M+H]* 517.13—163.00 25 20
D SRR C 4.58 [M+H]* 517.13—>163.00 25 20
E SRl gt 4.70 [M-+H]* 354.13—189.08 22 20
F TR B 5.45 [M-+H]* 370.17—188.18 18 25
G R LE 5.57 [M+H]* 356.19—~192.10 8 10
H R0 7.03 [M-+H]* 370.20—192.10 9 13
I BT 7.73 [M+H]* 352.15—336.00 15 22
J Mt R 3% 8.01 [M+H]* 303.05—>153.02 18 20
K s )R 10.37/11.27 [M+H]* 557.24—437.19 30 20
L NI 11.95/12.32 [M+H]* 557.24—437.19 30 15

t/min
1 12MEEY (A~L) I MRM i
Fig.1 MRM chromatograms of 12 analytes (A—L)
23 EREEIE
231 fhlshiEmimdl s e (KEREAK,
WHEE, i 50 Hif) £91.0 g, K&Eoe, BHEH
JEHH, N 80%FHEE 10 mL, &AL 2 30 min,

e, A, FH 80%FH AN B IR I &, FR A,

s R o MR % 100 pg/mL, 15 521 X g B0 10 min,
B 37 VB A 4t v R

2.3.2 MR E  RE AR 12
SR GIE R, DLRERRRA R, 1SRRI
NFEEELE (A1) 160 pg/mL. 4% 5B (B1) 146 ug/mL.
ReEEEE B (C1) 131 pg/mL. FEEEER C (D1

100 pg/mL. Fi%FEs (E1) 145 pg/mL. 7B 5 B
(F1) 120 pg/mL. #EHHZERLFE (G1) 120 pg/mL.

SHRE (H1) 125 pg/mL. B YT (I1) 100 pg/mL.
Wil 2% (J1) 100 pg/mL. 5 )1BEZE (K1) 93 pg/mL
LR IBRER (L1) 139 pg/mL KX HE S 6l 450, A
FEENREE. oK By iR C. &t
i DIBRSRR . EER. EEIYT. SR DL
PR 5% IR A 4690075 500 ul 4373 BT 5 mL &=l
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L N 80% I R ZIFEL, $BA1, 1B HMRE T
10 fFHIXHEE S (B2, C2. D2. E2. F2. H2. I2.
K2. L2) fif &, WRSEBRIIET 4 CUKFER
H, &H.

2.3.3 REX MRS ORI T
i i A TR LR (A1) 400 pL 4% 2 (B2) 200 pl.
FELJEIR B (C2) 80 uL. F4JEER C (D2) 200 pL-
WIS FEAL (E2) 80 puL. 7l FE % (F2) 100 L. %E
R 2 (G1) 100 pL SER (H2) 300 pL. =
YT (12) 160 pL. #it&3 (J1) 400 pL. 5 )1

EHEH, N 80% IR ZIELL, #A), 152 S1 R
B X IR AR - LL 80% FH AR IR A5 - M B A5 S2~S8
TR AT I A A

24 FEFER

2401 LEMEER e i s Git
5190401 VRA XTSI (S5) PAR A
(80%FHME), F “2.17 A1 “2.27 TR A3 Ml 444
ST R, ISR L 2. SeIRgh R,
FIVAFIE MRM 234 B OS5 A A A7
ETH, RS IRT 7% B RIT.

Z (K2) 130 uL M )P Z (L2) 130 ul, BT 10mL  2.4.2 ZMEJufE e B FIRH%L% B “2.3.37 I F
A a b c
prov_ | : | : 1.
B LT i
C shad | |l
D Lli abl ,'k A
E St ' |
F o
G |
Kiuabde,

H

Prohidads |
! R A A
J v A
K B e _— |
L Liabrhas Y ] ks |

2 6 10 14 2 6 10 14 2 6 10 14
t/min
B2 ZFHEF (2 2 MNEMEENES b) RELFHES (o) A MRM &ifE

Fig.2 MRM chromatograms of blank sample (a), mixed reference substances of 12 components (b) and JHT sample (c)

T BCH ) 2 BAS [F)J5 B 7 BT A% HE T
AT 3 4, %8 “2.17 A “2.27 Wi R UPLC-TQ-MS
ZAEA BIERE AT IR E R BIR 12 AN BRI
L LTI I IR AR bR (), IETHIAR
RNPARR (), X BT HEATERYERATHE . 45
RERW 12 MEERSELETEE LRI (R
2), FFEIHTIRER .
243 EEMFEE % “23.17 TR EPATHI%
6 I &40 A R R (S 190401, FF4&iE“2.1”
€227 TR A3 H S AR UGHAT I E , BEAT 4 H AR
A2, RG22 MEERSNSE, THRE

5% RSD MH, 1ENIEERMEL R, SRER,
12 ANE R 5 80 3R 15.004 0.30, 0.12,
0.18. 0.13. 0.13. 2.39. 0.41. 0.12. 2.09. 0.05.
0.04 mg/g, RSD {E43 514 0.7%- 0.9%- 1.8%- 1.1%-
1.2%. 0.9%-. 1.0%. 1.5%. 12%. 1.6%- 1.1%.
2.5%. SiRKW, SEBRSMESERE, W
3 HTINE EER

2.4.4 FEEEES WE—MEL S IS
190401), 4% “2.3.17 BUF J7 i & A mim i, ~F
17343, M8 “2.17 A1 “2.27 TR Hrik 44
BEATIE, BEAT S HARMERNZR, d%git 12 e
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Table 2 Results of liner regression of 12 components
Y5 5 %ax 2 AL 2R MV Fl/(ng-mL) r
A IR y=231.055 x+10 372 50.00~6 400.00 0.999 1
B SRR y=8243.93 x—1 628.66 2.28~292.00 0.999 9
C AR B y=8241.43 x—1 056.08 0.82~104.80 0.999 8
D FERJRER C =9 358.69 x—3 097.54 1.56~200.00 0.999 7
E WIS AT h y=92332.8 x+125 221 0.91~116.00 0.999 0
F ) B y=169 489 x+36 576.3 0.94~120.00 0.999 0
G EHRLE y=2220.94 x+21 115.6 9.38~1200.00 0.997 4
H g0 y=3243.6 x+11753 2.93~375.00 0.999 0
I BT y=86537.7 x—15281.8 1.25~160.00 0.999 9
J i Rz 2= $=920.01 x—14 323.9 31.25~4 000.00 0.999 7
K SRR y=1591.28 x—7.38 0.93~120.90 0.999 8
L JIBR y=1796.62 x—35.88 1.41~180.70 0.999 7

TR AR S F 15 RSD M, Arf8 & RAE N H
WRE 2 BB SR R B SHRAE 3 d, THEE R H
WEETHIAR A H: RSD A, 1R N7 E HIRE B LA B %
EENHMNAEEE RSD 0514 1.0%. 1.1%-
0.9%-+ 0.9%. 1.2%. 1.2%. 0.4%. 2.0%. 0.8%-
1.2%- 1.1%- 0.0%; HE¥E%E RSD 737128 1.1%-
1.4%. 1.4%. 3.0%. 1.0%. 0.8%. 1.5%. 1.5%.
1.9%-. 1.7%- 1.9%. 1.8%. 12 AMEEBSHHN K
H (8] ¥E %5 BE ) RSD 23/ T 2.0%. 3.0%, 453K
BZ R H N H IR %R BT
245 IFEREEREEEE IR SRR Gt
5190401, EBREAR, WHFEE, i 50 HiF) £1.0g,
FEERRE, AT 6 4. KM “2.3.27 WU T3 &xt
HEL St VBT VR 5 0 HE IR, AR IO S5 B & R
RN RS 1

BER AT IE “2.17 K0 “2.27 TR E &l
AR M, R 2 HBEAT AR AE I T %
SE R IR, 12 AN R I RISCR 43531
9 101.9%- 101.2%- 97.9%- 96.8%- 100.8%- 100.1%.
108.7%- 100.0%- 99.2%- 102.0%- 99.0%. 103.2%,
RSD 1739 2.9%. 2.4%. 3.1%. 3.8%. 1.1%.
1.9%. 1.6%-+ 3.0%. 0.9%. 2.4%. 3.8%. 2.6%.
SEREIR, 12 MEEDRIIFEEE R 96.8%~
108.7%, RSD HAKT 3.8%, FIHZIEUERE
R MR ER
2.4.6 FREMFEE 4% “2.3.17 TURHEHR AR H]
BT & S A A AR AR (IS 190401) 1B

FaE e ERES, 1515 CLEIL0. 2. 4. 8. 124
24 h JEEIE €217 AL “2.27 TR RS R EAT
M, Wsggeit 12 AN e AR ARG B, LA
WA RSD Fon. ZREIR, 12 ANEEAs G
FUHI RSD 43 51A 3.2%. 2.7%- 2.6%- 3.4%- 2.2%-
2.0%- 3.7%- 3.3%- 1.6%. 1.9%. 2.8%. 3.0%,
TR RTE 24 h WFaE 1 R AT
25 H@mESNE

BS54 180502, 190304, 190305, 190306
190401 190402, 190403 190404 190405 190406+
190407, 200701, 200702, 201101, 201102 ffJ4=4L
A, HEMR <2317 TR 7R AR S A R, 158
“2.17 A1 “22” TR UPLC-TQ-MS #4614
WUGHAT I E , BEAT 24 HARHERTZR, ME 15 Mtk
SR 12 AN EERS R ESES AN 1011~
22.72 mg/g. 0.16~0.43 mg/g. 0.06~0.23 mg/g-.
0.13~0.42 mg/g. 0.08~0.26 mg/g-0.08~0.25 mg/g.
1.94~2.59 mg/g.0.20~0.96 mg/g.0.07~0.30 mg/g-
1.72~2.14 mg/g.0.03~0.06 mg/g-0.03~0.06 mg/g.
SRR 3.
3 e
3.1 MG ERERE

B AL B2, TR
JUBR T () 2 B2 o e, (H AT e H 2 2
PER . IR ER B TR D 014100 2 AR B a4 07,
AR PRSP E R SES Bon,  F)BR R R PRI =
FIBRZRDS), (FREZGH) 2020 G —EBI,  )I1BE
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x4 ISHREIRERD 2 PETHSENELSR
Table 4 Contents of 12 analytes in 15 batches of JHT

AR E/(mg-g ™)

i
B C D E F G H I J K L
180502 10.88 0.16 0.07 0.23 0.18 0.19 1.94 0.61 0.30 1.84 0.04 0.04
190304 14.69 0.24 0.06 0.19 0.22 0.21 2.20 0.56 0.29 1.93 0.05 0.04
190305 13.02 0.22 0.08 0.13 0.20 0.20 2.30 0.60 0.26 2.06 0.05 0.03
190306 16.29 0.31 0.13 0.19 0.08 0.08 2.20 0.20 0.07 1.96 0.06 0.06
190401 14.92 0.30 0.12 0.17 0.13 0.13 2.39 0.40 0.11 2.14 0.05 0.04
190402 13.76 0.30 0.12 0.19 0.13 0.13 222 0.40 0.15 2.00 0.04 0.04
190403 12.69 0.31 0.13 0.19 0.17 0.16 221 0.48 0.20 1.94 0.05 0.03
190404 12.56 0.27 0.12 0.17 0.12 0.11 2.14 0.29 0.12 1.90 0.04 0.05
190405 10.32 0.31 0.14 0.20 0.12 0.12 2.06 0.32 0.14 1.88 0.05 0.05
190406 10.66 0.35 0.18 0.25 0.15 0.15 2.25 0.53 0.17 2.01 0.04 0.04
190407 10.11 0.42 0.23 0.32 0.13 0.12 2.10 0.39 0.14 1.89 0.04 0.05
200701 21.35 0.33 0.17 0.26 0.26 0.23 2.59 0.78 0.22 2.10 0.03 0.05
200702 22.72 0.43 0.21 0.34 0.24 0.21 2.46 0.79 0.29 2.03 0.05 0.05
201101 16.36 0.43 0.22 0.42 0.25 0.25 2.50 0.96 0.27 1.95 0.05 0.03
201102 15.58 0.40 0.20 0.39 0.22 0.23 2.23 0.74 0.22 1.72 0.04 0.03
A 14.39 0.32 0.14 0.24 0.17 0.17 2.25 0.54 0.20 1.96 0.04 0.04

T B IR DU BR 2 N R 48 bn sy, R H
T LC-MS FiEAT ' NI &L =i
JREARE, TR R R AT S IR,
HPLC ¥ LI i il o 34T e Af 2 & . H AT, UPLC-
TQ-MS HAR K m R EEFEPE. MRM RFETE
rp 2 Jo g i LA R T N TR 20, MeR
UPLC-TQ-MS X & 5 #4780 M ik o
3.2 BIEFERSEHMRL

S IR O R S AT A B T VAT TR,
R ZFMRECER (AR, 30%HEE. 60%
80% H AN Al ) DAACANRIEE A IRF[R] (154 30,
45 min) X440 12 AN B IR . ARAETE
AR S T 1 & E i e 1) 7 5 B I TR AR LA, ¢
LR FELL 80% T EEA/E R I 77, A $2 X 30 min,
OG0 FE AT AL B 261 hAh, ARSEISHTHR
T IES S8 PR O B AN RS v i AR 3R T g
ATV R Z, Ve R ER T, 4R
N, FEELRIE A TN R S, HAL S R
RS TN REEE . &R EUER
[E S O N i ) VAR Vit = e R = i
B DA K S E B X, DMES H AR &35 B &
UF (TG R, B DR BE 056 2 HERf . DR IR 1t e
RER,

3.3 $EARMERR T RUIESE

R ITER Y B4R, & 2 R L RAE
T2 2@ A2, BT Fo™ ik
1T EEHIARR R T B —fabs i sr. fEN—MH
MU EEAR, R B4 1) 07 V2 IR A 37 S e 5 22 FR b
53 B5 D08 oy BRI 1 A ST

TE 4 41 7w HAM o Bk (1) i e, R A UPLC-
Q/TOF-MS iR J MassLynx V4.1. Metabolynx™
AR B G4 207 I ig SRPTREE )
FEA TR B4R N ANEPIEAT R AR 40 A, SRS )
AU R ER B AR ARS8, JEA IR 3 96 ME
SRR A S 163 AR RAR A SN2, T e Rt |
SLLIRIT IR IR B R ARG A 2 B 2 2%
TP ARG T 8y, W 98 R IR A4 245 R ) 1 4
F BN AR ISR 5 21230,

BT UL EREREE R, &R ik £ 2K
DA BRI O 20 F 657 i i 7 o 3285 o) B
i 4 NHTTARACRME G SRR B ONBRER
FERAR LML 2D s @440 7 A AR 8 H i
WL R A B oy, BLHARYR P W0 & R (G
BB BRI R O3 R ERAE ST,
@& Fr W2 273 1t 70 TN B A VR T I8 1 R R
B REEEE R (R Rek)iR B AR



* 3558

¢EH 202167 £52% B 128 Chinese Traditional and Herbal Drugs 2021 June Vol. 52 No. 12

SEIR C); @ (hEZGH) 2020 FhUHLE %
WRZG R TR AR R o SCHRAROE B A R DTS P I AR
SREEERS IR FIER. EHR LR
FEER) . g5 L, W12 MR ENTRRR RSy, &
SEZFRRR T BRI R T, IR 5
XGRS 7R 2 ™ i R ) B AR, AR
& 20 7= i T E bR e R AR
34 TEEMEHERSH

WRIEIRAT (R E 24 88 2020 4RI T )17
B & B o NI R IR E (0.06%~0.20%), /1|
BT AESHE (5~10gd) ARSI HE
(1 &5 7, 3 id). ik, SO REIIRE
(C30H3801)MEHIT 2.96 mg/g I AbT 22 455 & 7K
ERASFTFTIGE 15 RS GR TS )IHE
FEIMEN 40 pg/g, HIAEIT 0.06 mg/g (itT
190306), 25 5 27w Z 4 B2 1 2 B3 AT it
5E M= AR

HRAE B K B 2 i I BV LR - [ R 24 b
WA CXZB0500279 # R IMLE, A fhdE &4
16 )\ A LIZERERR (C7H100s) i, AR 50.00
mg, ARUSLIGHTIE 15 LIRS /&R BT a5
FHRRTIMEA 6.48 mg, P& JF e & B m it
R 200702, RS20 1B BT 3E 5RO 10.22
mg. CXZB0500279 75 HlE iR, &4 5
ERIARVUIEHR ZE (CHsNOy) 1, A7E
T 0.20 mg. AUSLIGFTINE 15 LK ELO &R
I iR R TIIMEN 1.01 mg, FIEEHRL
REEE TN 0.87 mg (L5 180502). Ml Ak sk
6 DN B B o B IR G 2T 1 T 2 R DA S SE R R
LEEGESNTRR, FriER 15 #LREL T & 355
PRI AL 50 mg, S IEHIRIIAST 0.20 mg, 1
54 CXZB0500279 75 T 421 o B2 ) € o
3.5 IhEh

A E R A UPLC-TQ-MS ARG A
&L TREMAT TIRNIRR . G585 R4 J7 2%
(1 E BTRRE oy JiE e . BEPERRSY, BN T EESE
HR IERAR L 5% 12 MR R e &7
2, X 15 TSR T R E A . R E L
UPLC-TQ-MS & 1 & 8 77 1% N it — 42 F4 i1l 771
R ERRHER AL T EENIEE, NEa Rt
RO, 299 20 77 2200 72 LA R S b A e T 25
ST — B

RBAE HHEEYFAREEA BT R

SEH

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

WRig. S20 R BEE T Je B TIRsT 18tk R e B R IkR
ME ] IR A 224, 2010, 3(20): 69.

UL, BRI, AW, % SO RBITIHE A
fres i AW S (7], BUARHH PG ER S5 A 44 &, 2000, 9(5):
385.

KRB, Ritiz, KIER, 5% LR RTHFE ALY
YRR NE B 2 325 BT NS (3], I P EZRHL,
1998, 5(4): 251.

BUFBE, DHRE, AP, S IR 2
AR RS R (1] P B2, 2020, 51(15):
4059-4074.

K%, T8, M55, & wHRNFERS 523
TEFBTCERE [J]. b2 LT, 2020, 34(3): 57-60.
BRR, EEE, 518, % NKREFI RYEAE
FWFFEHERE [7]. HE2Y, 2017, 48(22): 4797-4803.
(S WEARTVAY:: B ¥ ks 35 <i0k ) 57 U G A B2 S
&, 1989, 14(1): 36-37,63.

Geng D, Weng L J, Han Y Y, et al. Flavonoids from
Illicium dunnianum [J]. Adv Mater Res, 2012, 610-613:
3375-3377.

Geng D, Weng L J, Han Y Y, ef al. Chemical constituents
from Illicium dunnianum [J]. Adv Mater Res, 2012,
550-553: 1586-1589.

Zheng J, Yu L, Chen W, e al. Circulating exosomal
microRNAs reveal the mechanism of Fructus Meliae
Toosendan-induced liver injury in mice [J]. Sci Rep, 2018,
8(1): 2832.

Nakajima H, Wakabayashi Y, Wakamatsu K, et al. An
extract of Melia toosendan attenuates endothelin-1-
stimulated pigmentation in human epidermal equivalents
through the interruption of PKC
Arch Dermatol Res, 2011, 303(4):

activity  within
melanocytes [J].
263-276.

P, W, RIEE, 5. )BT A FERBGEAL 258 %
BRI LU ST (9] TR Z5H4, 2007, 30(10): 1276-1279.
F/NGR. VR R R EeALL ek 2 AR L2 8 52 [D].
A 2RI, 2011,

Yu J H, Deng P, Zhong D F, et al. Identification of amino
acid and glutathione N-conjugates of toosendanin:
Bioactivation of the furan ring mediated by CYP3A4 [J].
Chem Res Toxicol, 2014, 27(9): 1598-1609.

RN, &AM, KRN, I PR
PREFHEG S 1. PEFZRE, 2013, 38(11):
1820-1822.

Zhang Y H, Qi X M, Gong L K, et al. Roles of reactive

oxygen species and MAP kinases in the primary rat



¢EH 202167 £52% B 128 Chinese Traditional and Herbal Drugs 2021 June Vol. 52 No. 12

* 3559 »

[17]

(18]

[19]
[20]

hepatocytes death induced by toosendanin [J]. Toxicology,
2008, 249(1): 62-68.

Zhang J L, Shi W Y, Zhong W, et al. Effects of
toosendanin on pregnancy and uterine
alterations in mice [J]. Am J Chin Med, 2010, 38(2):
319-328.

AR IR, SRR, S IBRER Ak 2 S5 S s 1 [0].
FRE 2452 43, 1984, 19(6): 49.

PR 24 [S]. —&B. 2015.

EKR, b, RRU, % 22T UHPLC-ESI-QqQ-
MS/MS HARKI P25 T7 38 R 78 15 2300 2 1oy i
BHITTE T [J]. FEZY, 2018, 49(16): 3835-3841.

immunity

[21]

[22]

[23]

ETHE. PEE R T OO SRS (D). R 2GR
EERMHEAGE, 2019, 33(9): 647.

Liu L X, Cao L, Shi D F, ef al. Metabolic profiles of
Jin-Hong tablets in rats by ultra-performance liquid
chromatography coupled with quadrupole time-of-flight
tandem mass spectrometry [J].
2021, 35(6): e5072.

Shi D, Liu L, Li H, et al. Identifying the molecular basis

of Jinhong tablets against chronic superficial gastritis via

Biomed Chromatogr,

chemical profile identification and symptom-guided
network pharmacology analysis [J]. J Pharm Biomed
Anal, https://doi.org/10.1016/.jpha.2021.01.005.

[Tttt Fralit]



