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Preliminary study on hepatotoxic components in Polygoni Multiflori Radix based
on different adjuvants processing for detoxification
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Abstract: Objective To provide references for optimizing adjuvants with Polygoni Multiflori Radix (PMR), we compared the effects
of detoxification by different adjuvants processing according to Chinese medicine’s records of past dynasties. Methods The chemical
information of all samples including crude and processed PMR with different adjuvants was characterized by UPLC-Q-TOF-MS, and
the normal human hepatocytes (L02 cell line) was cultured in vitro to evaluate the cytotoxicity, then we gave synthetic analyses on
effects of processed PMR with different adjuvants for toxicity-decreasing and variations of chemical contents. The difference of
toxicity reducing effect and the rule of composition change of PMR processed with different adjuvants were compared
comprehensively. Results Different adjuvants had different level of effects on chemical fingerprint, index component and cytotoxicity
of PMR under the same conditions of pressure and time. More specifically, black bean, jujube and rice-rinsing water had greater impact

on PMR main components including gallic acid, catechins, cis-stilbene glycoside, trans-stilbene glycoside, emodin-8-O-3-D-
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glucoside, physcion and emodin as well as hepatotoxicity. The three adjuvants with the best toxicity-decreasing effects were in

sequence of rice-rinsing water > jujube > black bean. Furthermore, comprehensive analysis of simple correlation and multiple

correlation suggested that cis-stilbene glycoside might be the main chemical component contributed to hepatotoxicity of PMR, and

emodin-8-O-B-D-glucoside might be the potential toxicity component. Conclusion Different adjuvants traditionally recorded can

attenuate the toxicity of PMR. In addition to black beans, rice-rinsing water and jujube can also be used as candidate adjuvants for

the toxicity-decreasing of PMR.

Key words: Polygoni Multiflori Radix; hepatotoxicity; processing for detoxification; adjuvants; spectrum-toxicity correlation

analysis; UPLC-Q/TOF-MS; LO02 cells; fingerprint; simple correlation analysis; multivariate correlation analysis; gallic acid;

catechins; cis-stilbene glycoside; frans-stilbene glycoside; emodin-8-O-B-D-glucoside; physcion; emodin
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Table 1 Preparation of crude and processed PMR with different adjuvants
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(100 mmX2.1 mm, 1.8 pm); WMBIHAK-ZhE,
LRAERR VR : 0~5 min, 5%~32%Zfi%: 5~6 min,
32%~55%Z M 6~12 min, 55%~88%Z fif; 12~
15 min, 88%~90%Z.Ji; #Hi 30 C; AFE 0.3
mL/min; MNP 280 nm; Pt (E 15 min; 3
FER 0.5 pL. BRREEMETL 2,3,54- IR K4
H55-2-O-B-D-1 % BE W T BN AME T 2 000

222 JEEZAMF B TUE BSI; BN R A HEAL
HLHE 43 3R 4 000 V F 45 Vs m/z 50~1 0005 Bt
AVRRSE 225 °C; BUAFISRE 11 Limin; S464%
JE 17 310.264 kPa (45 psi); #5SURE 350 C; #5%
PRAAIE 12 L/min; Wi HE 500 V.
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pg/mL. KEZFEE 53.1 pg/mL. K EK-8-0-p-D-
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1-gallic acid  2-catechins  3-cis-stilbene glycoside  4-trans-

5-emodin-8-0-B-D-glucoside

7-emodin, same as figure 3
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Fig. 1 HPLC of mixed reference substances
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Fig. 2 Total ion chromatogram of raw PMR
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Table 2 Fingerprint chromatogram similarity analysis of
crude and processed PMR with different adjuvants

Gis MBI | w5 MOUZ | 4GS MHAUE

S1 1.000 S5 0.996 S9 0.998

S2 0.993 S6 0.997 S10 0.979

S3 0.994 S7 0.998 S11 0.998

S4 0.997 S8 0.984 S12 0.993

t/min

E3 5S4 RARINEHEHEHE ML E R E
Fig. 3 Chemical fingerprint of crude and processed PMR

with different adjuvants
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Table 3 Main chemical components content of crude and

processed PMR with different adjuvants
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Fig. 4 PCA analysis of crude and processed PMR with

different adjuvants
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22 e YEROR BN 3 5 (fREFI A] 1.859 min, R%N
) 65 (fEBEFIA] 3.548 min, %58 NJLATER).
75 (LRBEEFTE] 4.19 min, %58 AN 2K 20
9 S (LREFIFE] 5.196 min, %55 A K LIEHFH )
13 5 ({#FFIA] 8.814 min, %5 N KFHER).

I SEME G AR, 7R AR SRR AR [F] B T2
T, WIEEIANE, WA R, W
* 3 Fn, MERINVEEN AW (ST 10%H 5
(SO, 47 (S1D) B, Ml i ) 2K I
KB 2 AR B 3R Ik B A R S s 4
RN B EREZE (S3). KK (S8). K& (S10).
ZUiF (S12) B, & Risr & AR R, ArbA
] B S A B BT B AR AN [R], B 5 Ak 2 A

R 0%
2 3 4 5 6 7
S1 0.011 0.172 0.010 4.595 0.775 1.883 1.054
S2 0.040 0.012 0.008 2.697 0.526 1.415 0.856
S3 0.022 0.028 0.004 1.977 0.153 0.759 0.485
S4 0.024 0.069 0.006 2.679 0.419 1.233 0.820
S5 0.028 0.021 0.005 2.519 0.255 1.151 0.686
S6 0.022 0.059 0.005 2.824 0.342 1.862 0.729
S7 0.023 0.086 0.006 3.240 0.412 1.341 0.771
S8 0.019 0.020 0.008 1.583 0.130 0.514 0.317
S9 0.023 0.096 0.009 3.260 0.442 1.542 0.868
S10  0.028 0.006 0.003 1.620 0.172 0.431 0.349
S11 ~ 0.026 0.103 0.008 3.720 0.383 2.994 0.957
S12 0.033 0.030 0.006 2.132 0.150 0.627 0.450

P

I-RETER 22JLRR R TRKOmE 4R KO
5-KIEKR-8-O-p-D-MEMH  6-RMETHE 7-KHER
1-gallic acid 2-catechins 3-cis-stilbene glycoside 4-trans-stilbene
glycoside 5-emodin-8-O-f-D-glucoside 6-physcion 7-emodin
x4 (TESEREFEHEE RIS L02 HARRINHIZR
Table 4 L02 cell inhibition rate of crude and processed
PMR with different adjuvants

Huldh s | pHkE AEIRIMEIR %
S1 93.43+2.54 S7 92.89+1.87
S2 76.06+1.98 S8 33.73£0.64
S3 51.79£0.97 S9 94.91£3.77
S4 87.37£3.21 S10 44.93+1.12
S5 71.01£2.33 S11 95.26+4.02
S6 93.90+1.34 S12 56.43+3.66
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3.3 (TE S ENr S AR R 1 fi] A O )
B 9 7 HEBR H A o AR B 2 TR s, S5
B8 o SRR 1A A A, AT 5 12 SRR

i N RAR R (YD, (i SRR 7 B E gt
AR EE TR KR, KEEPE. JLAER.
RAZROIFHE . X RO E . K E-8-0-B-
D- B ) UG AN BB (n~X7), KH
SPSS 13.0 K Bk AT 18] FRAH DG 707 o B e id 1E
SHERL, B X AL IE& i, KH Spearman
fRIBAH ST, HA Xi. X~X7 B 2 IEA 0,
I 23 MK FH Pearson f&] B AH = 34T HF 5T o

GAETE X ~X 5 YR RAC T g R (R
5), LIMXZRE () >0.80, P<0.05 ANf&kr, A
WSR2 2051 . K3 R-8-0-B-D-Hi % b
T 5177 5 JH 40 M54 A S PR B

332 ZIUERVEMIERGETH ik miss:  Awts
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Table 5 Simple correlation analysis between main chemical components and L02 cell inhibition rate (¥)

Jo i Ve T AR

PAkih

Y%

BRTR  KER  KERWE JLRR RASHRBE AR OBTE KEER-8-0-B-D-H & Hi
S1 792 619 35846072 872352 804133 12277 972 294 739 18 491 905 93.43
S2 3169652 28309848 668 905 53479 7217 887 131 175 12 548 908 76.06
S3 1707468 27376809 103567 140 545 6332 881 46 638 4570 104 51.79
S4 1844905 27376809 458430 327 643 7 183 460 115 498 12 858 413 87.37
S5 2169805 23887975 105384 106 601 6 748 688 76 398 9932950 71.07
S6 1738534 24093006 417145 251 562 7 540 537 203 963 17 023 510 93.91
S7 1742323 24708247 493 100 39623 6 659 588 152 811 12 665 131 92.89
S8 1483 512 10536 665 58150 103 067 4292 668 31993 3049072 33.73
S9 1791165 28450670 437041 441 285 8722733 198 247 10 334 098 94.91
S10 2165435 11394433 87423 36 363 4355530 32 862 4 005 650 44.93
S11 1991990 31295311 615838 475374 10 112 000 175 097 10 971 762 95.26
S12 2561614 14585026 56099 142 835 5721571 46 766 3490 785 56.43
r —-0.178 0.750 0.799 0.714 0.781 0.882 0.870 1.000
P 0.580 0.005 0.002 0.009 0.003 0.000 0.000
KM SAS 9.4 AT ZCRIAR AR BRI ITE VRS 2 AR .

B i Z 1A ARG o (Bl AR R o LA i
A S AN [0 8 I 1 i £ J 4 30 ) = g [ A%
(YD, PAEBATE SR 7 Fh 3 Bl o0 o i i i
POVBEZRR (Xi~X), HAHEPERERZ, A
AL E 2 A ] REAFAESL LR R I R, (i AR SR A&
I SR MG oG, DRI e R BT S 2k
PEZWr, DU RS &Rt Jrik. [l st
L2 W ah R R B AR R R KRFIEAR 5 e/ NRFAEAR
ZLERT 1000, B[R R A7 A ™ d LA )
A, DRSS TR 2 B [ 73 A AR ) 5 5

333 R EIASHT R KZ L EIAS T A
FURHH B3 [N AT AR AT B 5 B 5 43 2 ]
(RIAESGE o i [ VA RE B 2% 32 0 BRI ARFAIE AR 2 ot
B, 7 RS AR 2 AN 2 Zo, BRBTT
BRZFN 0.907 0>0.85, FULGIFRIAB IS bRk
WARN A=X— X)s (s NEERIFHEZ). 7,
Z, 2 MR NEVABA S, A Z AR G Hi Al
& T HIE GH%JE =0.726 8, P=0.0004<<0.01).
¥ Zy ERIE AR R 2 [ 3B 45 31 [RAR
B (V) MRl AR R (41~A47) ML ] AR,
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