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Quality evaluation of Mori Fructus with different commercial specifications based
on HPLC fingerprints, chemometrics and content determination
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ABSTRACT: AIM To evaluate the quality of Mori Fructus with Heitong, Heixuan, Baitong and Qingtong.
METHODS HPLC fingerprints were established, after which hierarchical cluster analysis, principal component
analysis and orthogonal partial least squares discriminant analysis were performed, the contents of total polyphenols,
total polysaccharides, chlorogenic acid, cyanidin-3-glucoside and rutin were determined. RESULTS  Nine
common peaks were identified in HPLC fingerprints of 121 batches, with chlorogenic acid, cyanidin-3-glucoside
and rutin authenticated. There were 9 common peaks in the fingerprints for 121 batches of medicinal materials with
the similarities of 0. 559-0. 995, chlorogenic acid, cyanidin-3-glucoside and rutin were identified. Various batches
of samples were clustered into 3 types, 3 principal constituents demonstrated the accumulative variance contribution
rate of 84. 7% . The contents of various constituents were high in medicinal materials with Heitong and Heixuan,
with similar characteristics and good quality; the content of chlorogenic acid in medicinal material with Qingtong
was high, along with the lowest contents of polyphenols and polysaccharides; the content of polysaccharide in
medicinal material with Baitong was high, along with the lowest contents of chlorogenic acid and rutin.

CONCLUSION This stable, reliable and repeatable method can be used for the quality control of Mori Fructus
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Tab.1 Information of Mori Fructus

e 77 Hb ) 3K b RmAAE RIS R || g 77 Hb ) S by HA% SR SE R R]
S1 VOB L X IR Bk 2021 -5 H 11 H S62 WA R P 2T RS 20224F4 4 9 H
2 PRI L X ERE Bk 20214E5 A 11 H S63 BRI P 2 M T Y Bk 202244 H9H
S3 MWINAMAWM XX ERE RS 202145 A 1L H S64 AR T i RS 20224F4 H9 H
S4  WINEMERWM L XFERE RS 2021 4E5 A 11 H || S65 WSR2 MY RS 202244 H9H
S5 DUIAEREFTTIM L XIEE RS 20214E5 A 11 H S66 BRI P 2T RS 202244 H9H
S6  JIEMEATIN XEEEE B 20214E5 A 11 H 867 SR P 2 T Yy Rk 202244 9 H
S7  DUIAEREFTIIM L XRS5 20214E5 A 11 H S68 WA R P 2T RS 202244 H9H
S8 PWIEMAEIIM LXK ERE  BE 2021 4E5 11 H | S69 BT P 2k T RS 20224E4 A9 H
SO DUJIAEREFTTIN L XEIEE RS 20214E5 A 11 H S70 BRI P 2T Yy Bk 202244 H9H
S1I0 DU REFETIN S IX BRAs ik 20214E5 A 11 H S71 WA P M T RS 202244 A9 H
SI1 IR EmI X EEE BE 202145 H 11 H S72 AR i T Y Rk 2021 46 7 10 H
S12 IR RmIN S X R Bk 20214E5 A 11 H S73 AL 2T Y RS 202146 H 10 H
S13 PYJIIAE RE 7 T SCIX MR 4 SEN 2021 4-5 A 11 H S74 BUERf AL R b T RS 202146 H 10 H
S14  UJIAFEFTML X FRE Bk 2021 4E5 A 11 H | 75 EAAE 2 M T Y B 202146 H 10 H
S15 )i m i X EEE Bk 2021 45 H 11 H S76 PR EEETENE  BE 2021 4:4 23 H
S16 MU X R Bk 2021 4E5 A 11 H S77 RS E T Bk 2021 44 A4 23 H
S17  PYJIIAE R 7o T G SLIX BRI 4 H4 20214E5 A 11 H S78 PR gEEAE AR Bk 2021 44 4 23 H
SI8 DU JIIAE B e T R SLIX R A =4 20214E5 A 12 H S79 P EEEAE L R Bk 2021 44 4 23 H
S19  PUJI|45 RE FE T SL X VR AT SE 2021 4E5 A 12 H S80 PO AR B A T i B Bk 2021 44 4 23 H
S20  PYJIIAE R A T SLIX BRI 4 HE 20214E5 A 12 H S81 PR E T e Bk 202144 A 23 H
S21  PWIERFRHIMN L X ERE B4 20214E5 A 12 H S82 PNASEE e E Bk 202144 A 23 H
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43k 1
W5 7 Hb B K m A SRS KRR || GRS 7 b R ) S ARG SR K A ]
S22 MBI X EEE  BE 20214E5 A 12 H S83 PR gERAE A Bk 2021 44 A4 23 H
S23 WML XERE RS 202145 H 12 H S84 LA BT R =4 202245 417 H
S24 IR RTINS X R Bk 20214E5 A 12 H 885 LR BT R R Bt 20224E6 A 14 H
S25  MWIEM TN X EEE  BE 20214E5 A 12 H S86 TR BT R B Bt 20224E6 A 14 H
$26  MIAFFTIMN L X ERE Bk 2021 45 A 12 H S87 LRE BIHTT RS E B4 20224F6 A 14 H
S27 MR ETIRLX EEE RS 20214E5 A 12 H S88 LR BT RS R my 202246 4 14 H
S28  MUIAEEFWML X HFEE  BE 202145 H 12 H || S89 M P 2T Y LED 202246 4 13 A
S29  DUJIIAE HE FE TN S X R4k EEN 20214E5 A 12 H $90 LM i BE 202246 A 13 H
S30 MR L X ERE Bk 20214E5 A 12 H S91 LM 2 i e 202246 4 13 H
S31 PYJIIAE RE 7 T SCIX R IR SE 2021 4:5 H 12 H 892 RN AR Y B4 202246 H 13 H
S32 DUJIIAE R FE T S IX R R EEN 20214E5 A 12 H $93 RN 2k B4 202246 A 13 H
S33 WA R L X ERE Bk 20214E5 A 12 H S94 RN 2k B5 20224E6 A 13 H
S34  M)IB RTINS IX EEE Rk 2021 4E5 H 12 H S95 AL N IR L e 2021 46 4 14 H
S35 MWIEHHT =60 BE 20214E5 H 17 H S96 WAL RN TTIAk B HG 2021 4F 6 H 14 H
S36  MIEHHT =G AmIE B4 202145 H 17 H || S97 WL B TSk B LG 2021 4£7 7 14 H
S37  WiBgET = FEEIE BE 2021 4£5 A 17 H S98 WAL N TIA Sk B4 20214F7 A 14 H
S38  MIEHHT =6 B BE 202145 H 17 H S99 LA N IR L By 2021 46 4 14 H
S39  miEgHTT =8 8w BE 2021 4E5 A 18 H || S100 WA e Sk B BE 2021 4¢ 6 H 14 H
S40 DU A BT = )T EEN 2021 4E5 A 18 H || s101 WA N TTIA kL B R4 20214F 6 H 14 H
S41 WiEgET = EEIE RS 2021 45 A 18 H || S102 R [ 2y T A HE 20214E7 A 24 H
S42  WIEEHT = 0E)Ie BE 202145 H 18 H || S103 WIZR A FE M Ty S e L EE 2021 45 A 26 A
S43  WiEHGET s EIE BE 20214E5 A 18 H || S104 W 2R T T B e S 2021 45 H 26 H
S44 B HGHET = FEEIE RS 2021 4£5 A 18 H || S105 WIZR A8 FlE M T S e L EEN 2021 4E5 H 26 H
S45 B HHTT =6 BEmIE B4 2021 4£5 A 18 H || S106 LWIZR A8 T T B e L 25 20214E5 A 26 H
S46  MIBAHT =6 Bm)i Bk 20214E5 A 18 H || S107 INAAMET DK FEEE  BE 202146 A 10 H
S47 - P A HET =& B4 EEN 2021 4E5 A 18 H || S108  INARAMHA TR L X mlEf  BE 202146 H 10 H
S48 PIBHMETT = EBENIE B 202145 A 18 H || S109  IWARAMA TR ILIX mEE  Ha5 202146 H 10 H
S49  PIBHET A BEIE B 2021 4E5 A 18 H || S110  IWARAMA TR IL X mlEE  Ha5 20214E6 A 10 H
S50 MiEMET A I BE 2021 4E5 H 18 H || SI11  BRPEHIEBHTT DS RAEE  BE 202146 H 6 H
S51 PUNIE4HT =6 B Bek 20214E5 H 18 A || S112 BRVEEEHTIMEITRIEM B 202146 H 6 H
S52  MWIEHET =EHENIE RS 2021 4E5 A 18 H || S113 LA AT AT LT X By 202144 A 10 H
S53 Wi T =& B4 Ba 20214E5 A 18 H || S114 WA T X Ba 2021 44 A 20 H
S54  MIEGHT =68 B5% 2021 4E5 A 18 H || S115 WA R X Pt 20214E4 A 28 H
S55 DU NI AR %X H)E & HF4 2021 4E5 A 20 H || S116 eI R X wa 202146 A 12 H
S56 DU VT R 2% X ) & B4 2021 4E5 H20 H || S117 JLE TR X ma 20214E6 A 12 H
S57 M)A VLT AR IXHTE & LD 2021 4E5 A 20 H || S118 VLIRAE Fa 3 T e 202146 A 13 H
S58 DU VTR XX H )k & EEN 2021 4E5 A 20 H || S119 TLIRAE FR I T 5 BH EL ED 20224E4 A 25 H
S59 AR A 25464 T Bk 202244 A9 H S120 TLIE R T 41 FH B LED 20224E4 A 25 H
S60 BR824 T Bk 202244 A9 H S121 TLIE RT3 PH B LED 202244 A 25 H
s61 BT 2 R T Bk 202244 A9 H

1.2 ME  LC-15C BRIESBuR MG, AUW220D  SRSTA/NHUBCE S MRS, BORS5E5 254t 5

BT R (T2 —) (HAREHAF); Alpha-
1860 RIEEAMAT UL A Ot BT (B i A R
A 5 XXX-215-10 BUAH R BH AT KXD-K 2 i
JE¥ERIEE (BUERTT AR AR A IR A D) |

2 FEESHR

2.1 ARG BETARFEZIEZ S TRt
RIL, FHFMA AR B, AR
HEife, BWREOBEEG;, AERRE, SEE
o, Mg MBERMEHR A AHYE, HArFHEL

2862

A EM WA, (A7 EME T, AL iR
2020 4FRR (HPEIZGEY) e, dERRREE . R
RHEMER SR, STHREFHMIT KIE RS
ST, KRILOS MM R R 2 2, B, PR, R
FIPHRELST (P<0.05), $EIHEHRI>H Bk
[Hi42 (1.06+0.18) cm, A% (1.8520.61) cm,
W (24.4245.73) ¢/30 4], MG REFE (0. 64+
0.15) em, 45 (1.37+0.13) cm, RE (10.72+
3.59) g/30 1], BAkLE 2,
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Tab.2 Characteristic traits of four commercial specifications of Mori Fructus
kg 6B T SR BR/em  YE/em BRI BE/ (g (304 7] PR
B WEOSRLO, WEEANE AR REEmE 0.5~0.8  LO0~L5 A, ARIM% 6.0~15.0 TIFE , K2 2 mm, T4 1 mm
Rk £ 2 SUNAY SMRETTMER 0.8~1.2  L.2~2.5 A, ZHEM% 15.0~33.0 IR, K2 2 mm, 4 1 mm
SEM R, S AT R R 0.5~1.0  1.0~1.8 A, AGMH%E 9.0~23.0 BABEE , K202 mm, 5829 1 mm
LD TR TR B, NP S, JER 0.2~0.5  1.0~1.8 A LH% 3.0~9.0 T, K2 2 mm, T4 1 mm

2.2 WhikedE AEERBEM RS R, M 2020
AERR (P2 ) R A i e K A ER 53
FEEmEpR iy g5, 121 #2h b Aok EE
Bk 7.35% ~18.75% , A 1 {LAFFEHE (A5
M 18.0% ), A S72 (18.75% ) ; MK 4Rl K
2.57% ~9.07% , ¥IFFGHE (MR 12.0% ) ;
P i ) & B VG 7. 03% ~31.09% , F7 6 HEASF
BHE (AR T 15.0% ), 20510 S55(13.56% ) |
S118(9.73% ) .S119(8.11% ) .S120(7.03% ) .S121
(10.26% ) .

2.3 SHmewaE AHERBCR G (S64) HAR
2 g, FOBHALEE 12 10 imAglifbok, #r (40 kHz)
LB 30 min, 90 C/KIFEIFEFEI 2 h, 7£ 60 C T
WEWAR , ZEINA 50 mL 95% LB, HE ISR,
3000 r/min 5.0 15 min, EEPL2 WK, bE4ifbKE
%, R Servage IEUEML & 5 18 M5 B, RIAS{it
AW, RARB-IIRY:, Z0& & L% b
MERFORY ) K BHREL D-J0 /K # M 0T R OE
ALK I ESS, RIBUREWE N 102.3 pg/mL
RS, SR R R 0.5, 1, 2.5, 5,
7.5, 10, 12.5, 15 mL, #F 25 mL &, Hal
KEZ, /PRI 0mL, BTiEH, A5
mL 6% AIA . 2.5 mL WRETAR, HEEHCE 30 min,
FE 490 nm PR AR E WG DA R BT A R
HBEARBR(X) OGRS NARAR (A) #EATIH 1505
B A=66.981X-2.629(r=0.999 1),7E 10.24 ~
61.42 pg/mL JLFENZM KR REF,

2.4 ZErAeEaE KEWEARNS g, WKL
1: 10 LA 85% £1, #87 (40 kHz) Ab# 30 min,
FIRECHUE 24 h, 50 COEWLEE 10 mL, 1524
Wik, RIALA A, SRR, Z2H&
DI TR m 2on"Y ) A PREUS & R X IR
mhdm I, R SEK A R A, BT R R 49. 8
e/ mL )X IR A, iR 0.2, 0.4,
0.6, 0.8, 1.0, 1.2, 1.4, 1.6 mL, ® T 10 mL
s, mAGEREEAK, BAEMA 0.5 mL Ak
A B, #E 6 min, FFAIA 1.5 mL 20% ik FREH

TR, BBAKEZ, 75 CKIBINIR 15 min, #OE
Y% 1 h, 7760 nm P AL W SEEE Lo A
i R A bR (X)), OB MY ER (A)
PEATINE, 3 A=0.089 2X+0.014 8 (r=
0.999 2), 7E 0.996 ~6.972 pe/mL U Bl N 21 56
AR,
2.5 HPLC s BigEZE 5430
2.5.1 a5t Sepax MAH (A% 4E (4.6 mmx
250 mm, 5 pum); VAN (A) -0.5% W5 R
(B), BREEVEME (0~10 min, 10% ~12%A; 10~30
min, 12% ~ 15% A; 30 ~ 40 min, 15% ~ 30% A;
40~50 min, 30% ~40% A; 50~60 min, 40% ~10%
A; 60~65 min, 10% A); A 1.0 mL/min;
IR 30 °C; Ak K 306 nm (0~ 16 min) . 520
nm (16~23 min) . 372 nm (23~65 min) ; JEH
10 pL.,
2.5.2 XPHESRMEEIRS  ORG BEPRICAS X IR O o
HH BRI AR 1 mL 235 S 4R I5RR 106.0 pg, RAHE-
3HAET 13.7 pe. AT 86.9 pe VR, BIFE,
2.5.3 LREMERE  BOd RS S S
PERESL (75% CBE) dEHE, 7E “2.5.17 FEGEHR
PEF R, S5 R U 1, rl A, £
RIS B R RAR BT TR, RWNZONA LR
R4f,
2.5.4 LMEXRREL MR EBOT IR A WOE &
85% LI B R B R EE, 75 “2.5.17 Tifh
TESAE T HERED SE LAY A8 5 5 o Tk R Sk e AR B
(X), WemBU AR (V) HEATIIE, S5 LR
3, AIHISMATERS HIEBNG R R R

RI BRABHXR

Tab.3 Linear relationships of various constituents

%y EYEyiE R?
(mg-mL™")
SRR Y=29 835X-195 581 0.999 9 28.875~924.0

RIEBGE 3R V=79 460X+309 631 0.999 1 52.6~526.0
BT Y=5 897. 9X+88 050 0.999 2 12.73~254. 74

2.5.5 REEEACIAE OHEE BEIBON I L RO i
15 42517 TS FIRERE 6 v, Wt
2863
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A XTI

JLL MLJ

1'5 20 25 30 35 40 45 50 55 60
t/min

B.#E& S

0 5 10 15 20 25 30 35 40 45 50 55 60
t/min

C.RATERE S
1. GRIR 2. REHRIHEMT 3. AT

1. chlorogenic acid 2. cyanidin-3-glucoside 3. rutin
1 &M% HPLC BiEE

Fig.1 HPLC chromatograms of various constituents

JAR | KA R-3- A RE . P T WETH AR RSD 47
BK0.51% . 0.35% . 0.07% , BI85 A5 %
R4t

2.5.6 EEMIRE  BUARM (S64) K AE &,
e “2.47 WURIrE AT HI A 6 i, 7E
“2.5.1" WG SERE I, WA AR R
KGR -3 k. 2T T TR AR RSD 43 4 h
1.90% . 0.52% . 1.69% , FWHiZFEEEERY
2.5.7 Rt B “2.5.67 TR AR S
WoER, 70,2, 4,8, 12, 24h 7 “2.5.17 1
R N R, WASSRER . KA E-3-
%%%ﬁ\ﬁTﬁﬁ%mmﬁMﬁLw%\Ln%\
1.79% , FFAFBAE 24 h WEREME R,

2.5.8 AR KSRGS o SR e

FIIAS, (S64) FyAK 5 g, A — & = X%F B8 5 %
W, # “2.47 TR FEFATHIA 6 Oy bk S s
W, 75 “2.5.17 WEAFEEF T #ERED e, 150
WoR, 458, W, REHR3-HEWEE,
]“Fﬂﬂ%ﬂ?&%ﬁ%@b%ﬂ@ﬁ\ML4%\91%%,
RSD 435124 0.70% . 1.10% . 0.42% .

2.5.9 FESEHENE  HC121 #HEZhhE, % <247
UR Il &AL A, 925017 TAGE A
PEFHEENE , AR, 4R IE 4,

2.5.10 %A B 121 L2k, 2 “2.47 T
TR AR A, TE 2.5, 17 TEGESRIF
THFEDE , R RGBT 2 g 4 S A
2864

x4 BEHENSENELER (mg/g)

Tab. 4 Results for determination content of various
constituents (mg/g)
W Ba SRk EEN HE
(n=67) (n=28) (n=16) (n=10)
EAi 12.36 13.32 4.90 2.16
EZ 58.13 68.33 64.17  22.58
SRR 0.52 1.07 0.20 0.85
KA R IAEMT  0.36 0. 60 — —
T 1.71 2.20 0.25 1.09
REARUETEM RS (2012 W), 1E+% S12 1E %

%,mﬁﬂﬁz RMA 9 A, IFgIA &%
JARR . RER3-mER T AT, 1ok, &t
SRR TE 0. 559 ~0. 995 Z i), 2 B HOA [F] Ry
i B BT S5 A I AR 25 5%

4

.

18 QWQJLR

0 5 101520253035404550556065
t/min

A XFHE (S12)

0 5 10 15 20 25 30 35 40 45 50 55 60 65
t/min
B. &0
2. BRIR 4 RIEHEIMERT 6. T

2. chlorogenic acid 4. cyanidin-3-glucoside 6. rutin

2 121 #t R4 HPLC 545 EiE
Fig.2 HPLC fingerprints for 121 batches of Mori Fructus

2.6 FIHEF BARAL. BHRAMTREH

R-3-MENE M S R, HWE R X GERE
YERRRIENE, SNBSS, HAh, BT 3
79mﬁ$ﬁd,ﬁ§W%ﬁﬁ%k,mﬁhA
AT FR 0 A AR 80% Mg 1, 2, 4~ 6 FEAT
%/T\ o

2.6.1 JEREEDH (HCA) KM, ZHE
N A e I T AR5 A SIMCA 14, 1 8%k #E47 43
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Mr, Z550LIE 3, FULAT g, 4P 7RG Sk 40
mF, 121 L5 MR R 2 2K, HS (BT), H4
(QT) M 1%, Bg (HT). Byt (HX) HmI%,
TGRS ISBR 3, AG A 12, &
Geom 125, Mo, Bk, KA R RS
HMFTE—ELS, (MRS, BEACUER S,

70 ] o
60- 4
50

40-

30

20

10

0

AP G000 000 AAN N N NAAAAAANTATNAAAAARRTRATRAAL

B3 121 #tREHCAE
Fig.3 HCA plot for 121 batches of Mori Fructus

2.6.2 EMSHT (PCA) 7 HCA Ak,
FROE(E> 1 g bn e 4R B 3 A>T oy, FRAE(E KT
ZETTIRR AR 5, T3 AE R R ILER 6, R AIE
1, 8RR, KRR s, T xt
ERSr 1 R TTRERES R, 2 B X R 3 B BTk AR
o FRrEIDLIE 4, RIRIRGE . SRIEL AR AL
w, HHY, BRAMA —EXDE,

x5 ERNFLEERFTERRKE
Tab.5 Eigenvalues and variance contribution rates of

principal components

By FEIE(E I ETTHRR/ % FR 22 TR/ %
1 3.428 50.9 50.9
2 1.199 19.3 60.2
3 1.015 14.5 84.7
AA AHT
4 BHX .
3 |
~ 2 £
X1 Ok “ye \
> P iy ‘
30 LD ’
S
S
3
-4 B B
B2 2 -1 0 1 2

PC1 (14.8%)

®6 EMSETFHEER

Tab. 6 Factor loading matrices for principal components

L7 FHST 1 FHSY 2 FHSY 3
1% 1 0. 801 -0.434 -0. 093
LRFFR 0.816 -0.359 -0.091
KRG 23 AT 0.812 0.423 -0. 064
% 5 0. 864 0.363 0. 047
T 0.816 -0. 198 0. 092
Z 0. 056 -0. 151 0. 981
EZ 0.215 0.714 0. 145
@BT
€QT
AHT
2 R o mHX
1 ) .
X il . LN AT
2 0 J‘. -3 A s = }“""f"l " )
) \ . Lo Al
~ N\ ’ o Nk /
8 -1
) R
-3

S o4 03 a2 a4 0 1 2 3
PC1 (50.9%)
B4 121 #tR#E PCA BHE
Fig. 4 PCA score plot for 121 batches of Mori Fructus

2.6.3  1F 38 i e /b 3k 0 43 7 (OPLS-D
A) BRI, REAGMOMGES, XEE, WA
5A, JF H R’X 5 0.596, R’Y } 0.091 9, Q* K
0.070 2, RIEMEYI/NF 0.5, FRUIBRIERE . T
MRE S Bk, FRfE4T 200 YR B kG 56, LAl 5B,
RIEEM RPY, Q* For i s K TFAMA, R
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Fig. 5 OPLS-DA plots for Mori Fructus with Heitong and Heixuan
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Fl4ni 5 m i ihy £ 8% %, FiF 200031)

WE: BW  #57 UPLC-MS/MS IERIEHE AT IR 7 v S0k, Figdlam . A S, gam, SR,
T, RBELY, BB, FEREYE., #HER, 43T, SEHE, WERHE, MEFKRE L, HER, 431
It W SEMRNEE, A% VR Waters ACQUITY UPLC C (3% 4E (2.1 mmx100 mm, 1.7 pm); WahAH
0.1% FIR (& 5 mmol/L ZIREE) -ZM, BAEEVEML; ABURE 0.3 mL/min; #E 40 °C; HBIEE T, EHEFH
fi; ZRMMENEENA, &R 17T MHNASTESBUBENEEXRRRIE (r=0.993 1), “F¥INAE R 94.95% ~
107.59% , RSD 0.94% ~5.05% , £5i€ ZIrEHEW TS, nTA T & ILAR S 0 B sl

KHER . SITIRY; =R ; S RIE ; UPLC-MS/MS
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Simultaneous content determination of seventeen constituents in Jindeng Shangen
Decoction by UPLC-MS/MS

ZHANG Hui-shan',  WANG Xiao-ge',  CAI Shu-wen®, LI Jia-xuan',  SHI Rong'*,  GU Ji-feng™’"
(1. Shanghat Unwversity of Traditional Chinese Medicine, Shanghat 201203, China; 2. Eye & ENT Hospital of Fudan University, Shanghai 200031,
China; 3. Shanghai Key Laboratory of Gene Editing and Cell Therapy for Rare Diseases, Shanghai 200031, China)

ABSTRACT: AIM To establish a UPLC-MS/MS method for the simultaneous content determination of matrine,
neochlorogenic acid, oxymatrine, chlorogenic acid, mangiferin, liquiritin, luteoloside, tectoridin, iridin,
isoliquiritin, arctiin, tectorigenin, irigenin, physalin L, glycyrrhizic acid, arctigenin and irisflorentin in Jindeng
Shangen Decoction. METHODS The analysis was performed on a 40 °C thermostatic Waters ACQUITY UPLC
Cgcolumn (2.1 mmx100 mm, 1.7 pwm), with the mobile phase comprising of 0. 1% formic acid ( containing 5
mmol/L. ammonium acetate) -acetonitrile in a gradient elution manner, and electron spray ionization source was

adopted in positive and negative ion scanning with multiple reaction monitoring mode. RESULTS  Seventeen
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