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 E: BN RAPEEESTENHEES 9 MMVEARME RS E K DPPH H HEEE RSB HHTH R . Tk
PL UPLC-DAD M7l 8 B2 s E BT i, e S5 ok AfNEZ ChIa, 2die, a45. &, 1K, HE,
FE&L MR BEE BMAERSSREBWHTAN. KA DPPH 25 e Sk 25 DL B Z56F (4 1) B 2505 B g
gt - RO I T R BUERRIREE (ECso)o R Z 708t o M B @Sl i i 2 i sr & 5 5 DPPH B HI&IE BRAE /118 1)
B-AUEEAREAL, SRR RO R P R B IR Y, B AT E . R RN BT, BB
HEEM RN S BUNEERIEE RN, Lozl A6l S 2 MRS R maTE fE & thair. &t
EL o Hras R, HI B 5 ARRAGYEME, 12 MRS ERRAE T ARRE KA, S8 EERMnEHE 2 TE 33%
IS G RERK (P<0.05). 2%MHA S ERET I (P<0.05), 55 8 MRAMMEHI & S ZED 50%M K0 & &
BEFE (P<0.05). DPPH H HIEERRAE /L4 R R, Hl1 % DPPH H HZEERAL T HAb otk 2y, FMHE 94
W 20 DPPH H HEERRBE M TH S 5, Hm TAHMNWEAAZ Y. & -200803 1E 5 k> — 3% (orthogonal
projections to latent structures, OPLS) MY R2x. R?y & Q*fH /M9 0.841. 0.981 K 0.962, ik th 4 ANE-Rok RS 45
M, A k-2,3,54- U5 TR 2 05-2-0-B-D-ME I S Z FEH (rrans-THSG) KB R FHEE. -2,3,5,4- V0 EE =K 2
J#5-2-0-B-D-ML R A HEEF (cis-THSG) . KIEFK-8-O--D-MEMH A MTT (EG). &% @ MZ e ot ke i+
1 S 7E 25 AT TR h 2 B & B AL IR LT, trans-THSG. KIEZE Wk, cis-THSG. EG AR 3 78 iR 2%
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Abstract: Objective To study the changes of ingredients content and DPPH free radical scavenging activity of Polygoni Multiflori
Radix Praeparata (PMRP) combined with nine tonic herbs by semi-quantitative analysis. Method The semi-quantitative analysis
method of multiple components was established by UPLC-DAD, and the method was used to analyze the changes of components of
PMRP while it was compatible with nine tonic herbs [Danggui (4ngelicae Sinensis Radix), Shudihuang (Rehmanniae Radix
Praeparata), Baishao (Paeoniae Radix Alba), Dangshen (Codonopsis Radix), Huangqi (4stragali Radix), Gancao (Glycyrrhizae
Radix et Rhizoma), Maidong (Ophiopogonis Radix), Gouqizi (Lycii Fructus), and Mohanlian (Ecliptae Herba)]. DPPH method was
used to determine the free radical scavenging activity of single drug and herb pair. The dose-effect curves were drawn and the half
scavenging concentration (ECso) of each sample was calculated. Then, a quantity-effect regression model was established by
multivariate statistical analysis. The chemical markers of quantity-effect relationship were screened in the model and qualitatively
analyzed by mass spectrometry. Result The results of five validation methods, namely linearity and range, accuracy, precision,
repeatability and stability, showed that the proposed semi-quantitative analysis method was suitable for the quantitative analysis of 12
components in PMRP. The results of content analysis showed that the content of 12 components changed in varying degrees. The
content of 33% of 12 components in PMRP was decreased significantly (P < 0.05) and the content of 42% of 12 components was
increased significantly (P < 0.05) after being combined with Ecliptae Herba. In combination with eight other medicines, at least 50%
of 12 components were significantly lower (P < 0.05) than in PMRP. The results of antioxidant test showed that the DPPH free
radical scavenging ability of PMRP was higher than that of other nine medicines, DPPH free radical scavenging ability of 9 herb
pairs was lower than that of PMRP, but higher than that of nine corresponding tonic herbs. A quantity-effect OPLS regression model
was established, the value of R?x, R?y and O? of the model was 0.841, 0.981 and 0.962, respectively. Four chemical markers of
quantity-effect relationship were selected and were qualitatively analyzed, namely rans-2,3,5,4"-tetrahydroxy styrene-2-O-p-D-
glucoside, physcion (trans-THSG), cis-2,3,5,4'-tetrahydroxy styrene-2-O-B-D-glucoside (cis-THSG), emodin-8-O-B-D-glucoside
(EG). Conclusion The semi-quantitative analysis method established in this paper can be used to study the changes of ingredients
content of PMP while it was compatible with nine tonic herbs. And trans-THSG, physcion, cis-THSG, EG were the chemical
markers of quantity and DPPH free radical scavenging activity of PMP in 9 herb pairs.

Key words: Polygoni Multiflori Radix Praeparata; herb pairs; tonic herbs; semi-quantitative analysis; DPPH method; free radical
scavenging activity; Angelicae Sinensis Radix; Rehmanniae Radix Praeparata; Paeoniae Radix Alba; Codonopsis Radix; Astragali
Radix; Glycyrrhizae Radix et Rhizoma; Ophiopogonis Radix; Lycii Fructus; Ecliptae Herba; multivariate statistical analysis; chemical
marker; trans-2,3,5,4'-tetrahydroxy styrene-2-O-B-D-glucoside; physcion; cis-2,3,5,4"-tetrahydroxy styrene-2-O-B-D-glucoside;
emodin-8-0-B-D-glucoside
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ﬂm,ﬂﬁ%ﬁ%\ﬁﬁm\%ﬁk#%ﬂ”o% g5 R R E S SN R A YA S R R Rl
B TR, HEAERAPUEEE L a8 AL B AN . A SIS BT AR SEAE B, SR
FELRRER . PIMARSEZGBAE B BTl e S0 R = RO €l o B AR PR B AR I 2% (UPLC-
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T FCEL A, Br 1 RIRAREE SR IED 4R H ﬂé%%@?ﬁ%ﬁﬂﬂ%wkﬁﬁhkmﬁo
KR FHMESEMGI RN, ke, MERESE 1 MR
ANRRBGL, MWARRRBHAS T TE SMEAA 1.1 A@RERF
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TAEH R AR AR, 2 RET B 245001 55 Bt B
e Bt it ) AT vh 24 T 28 5 N ZEERHAT 1 S B )
A1 % Polygonum multiflorum Thunb. [ AR 1]
i, 0 PR BB GRS
HA] OGP ED. w2 GRHHRD . 1 G7 i
WD HE PN 224 G7Hlu)iD,
it =), S5 UL, T =
P B R 2910 ), R EETT R R 2500 TR Bt
JBE B EAE T 25 E, BRI
JEMEY) 2T Angelica sinesis (Oliv.) Diels 1] TR «
% Z R Hh i J& 1Y) Hh 3% Rehmannia  glutinosa
Libosch PR 1M1 5 BRI 2 B i)
% Paeonia lactiflora Pall. )T FEHRHEY) 7%
2% Codonopsis pilosula (Franch.) [ TR . G R
JEMEY)ZE S Astragalus membranaceus (Fisch)
Bge. var. mongholicus (Bge.) Hsiao« BRI H H &Y
H¥® Glycyrrhiza uralensis Fisch. [T AR MARZE
H & RN BB ZE 4 Ophiopogon japonicus (L.
f.) Ker-Gawl. [ FEHUR | A BHAC 8 ) 7 2 Miid
Lycium barbarum L./FJ TR %88 7 )@ HE
Wit Eclipta prostrata L. 13557

2 -2,3,5,4"- DU 2 5 2K 245 -2-O-B-D- ML IR
EIFET (trans-THSG) XFHES, HER W Z M E
WHFLkt, #H5 110844-200606, it sr40=98%; K
3 -8-0-B-D-ME M AT HETT (EG) X, DU)I14E
A ERA R AR, #E5 150925, FiEsrH=
98%:

g, fikai, £E Sigma AF; FIR, @il
4fi, &[F Meridian Medical Technologies /A ) ; Z&17H
K, dbnE B RABKARAR 1,1- 2K k-2-5%
Jk%E (DPPH), 4r#rafi, £H Sigma A7, #ts
BJ1200455213A.

1.2 Y&

Acquity UPLC™ system i 5 RUH (L35« Xevo
G2-XSQ-TOF Jiiiif%, [ Waters A 7]; TU-1901
AT WA EE T, LS IE AR A R &
;5 1000 mL KDM i L AVEE, 1l 2R 48 B 7K %A
@) s TG16-WS G B OodL, B OGO
HUERA R AT FDU-1200 E 24T, H
ARG A Sk (4t BT125D 702 —K
F, {8 Sartorius 2 H]; JA31002 M1 R, Eifg
FERHETFAERE R A KH3200B 5 s,
L7348 B R BB AR A R A A

2 HESHR
2.1 IRERKENE

W 2GR IS AR P K E R S A R . R
P E LR 2RO, Y RAIE R AR IR B (1) —
B, ANHIFU T St & SRR TR K B AT 22,
I J AR B LA TR IR K &5 SR T B 24 0 TC AR S B
KR, I I S RS VR TR A R ) (R AR X
T 22 R T 20 AR B I R I 7K =
2.1 BRI OK REIINE S S FRE AL )
HEAENK R 10 BRI % 10.0 g, LA 20 f5EHK
EEIn N7, B 200 mL (197K, 3236 1 h J5 BIRSREL,
PUIEIAR R &5 1 /KA TR, Bl 5 AR R BRI i3k
WIRAS, SEEUN A 1 h, JREGR L 3 22 ie # gk
i, EAH G R HUARE, MRS A ST ERK R
T IR K R B0 e 25 Rk 1 s

WK 2 %5 = (S B — SEBR AR i)/ R
2.1.2  ZREARBT R A K EEAE AR BRI
FBOKAE BB SR R, o ARECZ R R 2 BRIR
% 10.0 g, LA 5 5 vt BA 20 iRk E I AT 1,
B 200 mL /K, HRIEE 1 45812 LIRARANE I
X L B O IR OKAR AR CUEEHD, #% “2.1.17
TR AEBRAE RS, W58 24555 e AL AT SR B 4
L RIS A X EIK EA X R ZE, o A
N 200 mL, RS RWIEE 2 Fis.

SEREIR, SRR T AW
w, MXHRZETE 2.5%~6.5%, KT 10%, AHF7EIA
N BERAR P BB S 206 P A B RO P A
FAREE R A —5, R 2 VA AR X B o315 it Bl
(RIRZIA o

R4 2 = (S R B — U128 A B I SR
22 HmElE
22,1 BRI ARSI BRI 100 g, R
S, PUEREEE R 120 IIAIK, FEIIAARYER 1+
FHRAR A WK RSB ROK AR, 3R 1 h 5,
PR 1 h, 3 E2AmuEE, I8 . AT 3 IR,
222 ZPRTECARAE A o BB B 25
100 g 552 100 g, FRE, HRAEE 2 Frasehbsm
WP 10 sk, B 1 h)E, FEREI 1 b,
Ji SEERATE [F) BRR 2 ol ) 4 7 i
223 R TRRIRIS o IR k2
X AR BT 60 C Yok R 45 H V4125 T 14 i 1
13 R 24 R 20 AR VRT3, DAL 19 B
M A
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Table 1 Results of water absorption coefficient of single decoction pieces

e T AT MR/ g SRR E/mL SR /mL WK 25/ (mL-g ™)
HlH SW 10.02 200 172 2.79
)= DG' 10.03 200 167 3.29
g sD' 10.05 200 178 2.19
HAj BS' 10.02 200 180 2.00
WS DS' 10.08 200 170 2.98
B HQ' 10.03 200 179 2.09
HEE GC' 10.04 200 178 2.19
FA& MD! 10.04 200 181 1.89
Mk ¥ GQZ' 10.01 200 178 2.20
o MHL' 10.06 200 146 5.37

2 AXEAERKARKERERLER
Table 2 Results of water absorption of herb pairs
2550 AR iR/ HEINRE/mL  SEPRNE/mL SERRS R E/mL AR R 2 /%

2+ E S DG 10.03+10.08 261 260 211 5.50

B +HIE S SD 10.02+10.04 250 250 205 2.50

AR+ S BS 10.06+10.06 248 250 210 5.00

WE+HES DS 10.06+10.06 258 260 210 5.00

R AHE S HQ 10.03+10.08 249 250 208 4.00

HEA+HIELS GC 10.07+10.07 250 250 207 3.50

FEX+HELS MD 10.06+9.98 247 250 213 6.50

Mitd -+ H1E 2 GQZ 10.02+10.00 250 250 210 5.00

BRI S MHL 10.05+10.00 282 280 210 5.00

23 FEENMHENEN

230 EEARBIL FRURZGERE I E B ik
DA 8 4 R 1Y) B I 24 4 DR 1 A 24 SR VR AR R
Pt HEZE R A AR, DA H FRA -S40 U T AR i S
VE R AR bR AR 2, MO St R A B AL &
VAT i, tHEA R R4,

Cn=(—b)a QD)

Cin JIHBRZG AL 25 SRR, A S0 rh 01 1 1 1 2 24
BB, y NEFRML SIS, a. b4 B LAR
245 5% IR P TR S oA il 2 P 5

232 SR H & KSR A T
¥1 50.0 mg, I 5 mL 217K, B 30 min BIE)5,
Bl mL¥EWE T SmL &, FLL 50% F e 2,
W ETR 215 LA 3500 r/min 250 20 min, _biER 0.22
um FAFLIEESERL, SRS AT

233 oM Acquity UPLC BEH shield RPis
ik (100 mmX2.1 mm, 1.7 pm, 2% Waters

AT TENHIN ZE-0.1%F BR/K T, HERERE S
ul; AFRE 0.4 mL/min; FEiF 45 C; KK
254 nm. KFEEETEAEF 1 (0~2min, 5%Z0E;
2~4 min, 5%~15%ZfE; 4~8 min, 15%~19%
M 8~10 min, 19%~20%Z.M5; 10~15 min,
20%~38%LJE) XA, AR, A4 B,
B, A MR Jss B S e SRR
ZPRAE R EAT 204, PR A B 24 0 AT RORE B
HIHETHIE SE 12 ADMEilkig, aiEEmE 1-A
Fime RIHBES B, BT 1 M DL 2
H - S 2R R BT, WCR FHRR FE SR AR
2 (0~1min, 5%ZME; 1~4min, 5%~12%2JE;
4~10 min, 12%~18%ZJE; 10~15 min, 18%~
25%M5: 15~25 min, 25%~35%Z.ME: 25~40
min, 35%~60% ) X H F- 5 250 3T 55
BT, FEIA H - 1 2 ) AT BRE S ) R T
HE S 12 Nk, 254 PDA RCIUES BT 3REUT
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PiC A1 240k B8 1
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. A A SW
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0 8 16 24 32 40
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E1 HE-HESF 8 NMANEREIEE A) MEHEFIESHIRIEE B)
Fig.1 Chromatograms of eight herb pairs of Polygoni Multiflori Radix Praeparata and Angelicae Sinensis Radix, etc (A) and

chromatogram of herb pair of PMRP and Glycyrrhizae Radix et Rhizoma (B)

R3I EMRERMESR
Table 3 Results of linearity and range

fetsm " kil | e L Yot
. Bt 24 emiy| 48 bt i " el
1 y=6130370.75 x—2287.33 1.00003.125~50 |7 y=1205103.66 x+3 058.92 0.9999 3.125~50
2 y=1270137.85x—1704.04 0.9995 6.25~100 |8 (trans-THSG) y=18 151 694.62x+93.92 1.0000 3.125~50
3 y=543319.35x—581.62 0.9996 6.25~400 |9 y=141520.25 x+245.87 0.9949  6.25~400
4  y=T74741.08 x—890.42 0.9998 6.25~100 | 10 y=193 886.02 x+83.46 09997 3.125~50
5 y=257124.73 x—180.58 0.9985 6.25~100 | 11 (EG) y=2007454.62 x—365.42  0.999 81.562 5~25
6  y=409704.73 x1+86.54 0.9999 6.25~100 | 12 y=576707.77 x+341.39 0.99721.562 5~50

ARG RIS, HOGIE 5 i 58 e it
FEFE 1 FTRIG R 12 DM Eiisoeit | —8, BTk
R 2 03 B 40 ] 1-B s o 38 i i) 2 0 B
TR LR, AR EC AR 259 R PR ot L
SER KBRS 1A 2, Hg S 12 4
Rk 35y Ty SEELS HoAth (R g R SR 2R 0 S
234  JiVRSERAE

(1) YRR FELL: FHERIE SIRIUFT
MAERIE R, A S mL Z&18K, HAEEE 30 min
J& 3500 r/min 250 20 min, B _EIEW 0.22 pm AL

JEMYELL, W SRR SRR AN [F) T SRR PR R
MV, DARTRIRBEONRRALER (), kg
FRM N MARR (1), 228 B i R 8 b v
4, ARWME 3 PR, S baE 2R OC R 3L
(r) ¥JRT 09972, RWLMICRREF, THT#
B3 B 5E 53T

(2) WEREHER: 0 KR IR, b h
Y 8 5 11 49N trans-THSG 5 EG, LIEERS
Wik 5 & gudant g |35 M5 trans-THSG 5 EG
2 Pk S EIINAE RIS . IR R B S L i)
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N 10~500 pg/mL. 0.22~6.94 ug/mL ] &5 trans-
THSG 5 EG X HEG VR, FFEE ST 40t e & 1A ifE
28, trans-THSG brfE £ 7720 y=3 892 045.07
x+30376.39, r=0.999 6; EG tnifEhZ 77fE N y=
15 546.57 x+1 098.12, r=0.999 9, FREZ] 0.05 g
H SRR TR, NS TR S 20
trans-THSG 5 EG, M 5 mL Z&18/K, HAhEAER
“2.3.27 TUN RIS Ok, SPATRCH 3 4.
3R 4t e o vk, FR AR = (sl
16— M Y M ETHE RS, 2R % 4 s,
trans-THSG A1 EG 5 EiEMIIIAE RIS 43 7] N
95.09%- 93.68%, MK T4axfEii%, RSD 434K
3.2%- 4.8%, T4 E I, RN E EIEAE
WA T 20t 2 k. A S bl i e e vk
XECARL R B & s AR T LR e A, TR
AT 4a%] 5 B , BOA IR EIEEAE 90.00% ~
110.00% )9 7] 42252 136 [l 131,

R4 ERENESER n=3)
Table 4 Results of accuracy (n =3)

o %ot 52 By FE Yk
& - -
IOREEIU 28/% RSD/% JNEE B ZE/% RSD/%
trans-THSG 98.38 1.25 95.09 32
EG 96.92 2.02 93.68 4.3

(3) W EHEE. R —MRER, R 1d
W ESEHERE 6 IR, 0SS A TR, IFTHE RSD
. 455K, RSD H¥/MT 4%, 9. 10 Sk
¢ A B g SRR, RSD KT 3%, FAth
RS NT 3%, SRR IR E AT A ARSI

E I E EK

(4) EEMEHLE. & “2.327 TN HikH% 6
ARSI, AT, SRS H T, I
TH5 RSD 1. 45HEKW, RSD /N T 7%, fFEA
S P I R

(5) FEtEHg WA —fmiE i, 20T
FIE G 0. 44 8. 124 16+ 20. 24 h HEFEHT,
RS A, FrHHE RSD fH. 45 R K RSD
I/ T 3%, FRUTIE ik FE o 5 B B AR
2.3.5  Z50F EC AT ) B 5 R A B B I RS R AR
FABETE A S0 R FH 2 8 & 43 ik ont i) 8 5 43 il
5 9 BRAME AL H T & 1 12 N sar i & 248
AT ELB b 2o FCAR SR IO 1 15 2 BT & R
EE Cy GORNZXAIR, j NERS) HRAR
wr.

Cij= CmVoma/(moVi) 2)

Co AR AT (D Bt S B R S R L S i & &
Vo AR IR % BRI, mo AL A
o S RRER K TR0 TR, ma SRR G T T4
BT, VORRBURARR

KA (2) 43Rl vH B 25 Bo AT 52 Uy o il
H S SEmnEE, SRNE S ir.

K FH SPSS 19.0 BAEXT 12 AN o078 245 5% i T
BORE P SR 1 S B R BORE S (0 B AT o
K6, @RWE 6 fn, K& ®RAERE
A (P<0.05). Zpal540H. 2, 577 3 ik
NGRS, HIESH 1. 8. 9. 11, 12 5hk
SEEYBERK (P<0.05), 7 SRS ELEE
T (P<<0.05); Zpal53Z. WS, HE 3 Rgh

=5 FEEBMNELER (Xts,n=3)
Table 5 Results of semi-quantitative analysis (X £ S, n=3)

FEA FEKE(mg-mL™)

2 1 2 3 4 5

7 8 9 10 11 12

SW 49.92+1.60 50.79£1.17 53.01+1.19 50.93£1.72 5225+1.70 51.60£1.28 52.25+1.93 45.00£0.71 40.52+1.55 4845£1.15 35.44£0.39 39.1510.14
DG 3551%0.60 50.10£0.60 48.89+1.23 44.29%1.58 116.19+3.00 77.36£2.17 77.46+0.98 18.09£0.53 19.88+0.25 29.56£0.73 11.9310.47 14.51£0.24
SD  69.96+1.19 82.42£2.87 91.54+1.22 49.15£1.99 52.94+1.51 58.22£1.39 62.95+2.63 30.73£1.85 17.6410.41 43.22£1.92 22.45+0.64 25.050.58

B

v

145.88+3.08 51.661£2.42 61.03+2.12 48.84£0.15 97.02+1.82 3598 1.48 60.26+1.57 35.72£0.70 22.78+1.14 23.60£0.52 20.66+1.31 19.33£0.55

DS 46.0311.01 5499%1.56 41921146 52.4812.25 94.6912.52 44.99+0.79 56.04+2.79 29.86£0.23 24.83+0.97 44.46£2.08 16.3010.33 28.58£0.85

HQ  50.51+0.26 64.50£3.13 39.8010.49 48.35£1.03 57.66+1.68 35.55£1.48 5530+ 1.04 19.4910.45

64410.33 27322051 4.00£0.21 16.63£1.00

GC  47.841043 60.54x1.51 52.15+1.24 51.10£047 94.90+4.37 39.79£0.99 61.04+3.51 33.84£020 14.5010.89 24.82£1.26 13.6510.43 21.4710.44

MD  43.5210.53 52.32£1.38 46.7310.96 42.24£0.54 56.53+2.99 36.68 =142 48.17x1.97 18.800.37
GQZ 37.90x1.17 46.25£0.61 52.06+1.38 49.93£2.67 74.1610.79 42.36£0.27 54.34+3.33 154610.27

577+0.18 16.03£1.13 5.25+0.27 10.66£0.33
8.08+0.62 22.11£1.42 4.72+0.18 1447£0.86

MHL 52.99+0.51 64.00£1.78 303.20+2.42 47.59£1.49 162.5816.08 98.55£1.75 46.59+ 1.86 33.4210.48 235.26£2.45 35.07+1.77 38.64£1.05 22.96+0.83
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Table 6 Analysis results of compositional changes of SW in

herb pairs
(SRl )
FEmARR SREFEI CRFNRMA SREEZEmN
(P<<0.05) (P>0.05) (P<<0.05)
DG 1,4,8~12 2,3 5~7
SD 1,4,8,9,11,12 5,10 2,3,6,7
BS 1,6,8~12 2,4 3,5,7
DS 3,6,8,9,11,12 1,2,4,7,10 5
HQ 3,6,8~12 1,4,7 2,5
GC 6,8~12 1,3,4,7 2,5
MD 1,3,4,6,8~12 2,5,7 -
GQZ 1,2,6,8~12 3,4,7 5
MHL 7,8,10,12 1,4, 11 2,3,5,6,9

SAMAME, HIE S 8. 9. 11, 12 5 & &
BB ERK (P<0.05), 5 SHAOSEEZETS
(P<<0.05); 737 522 2 #Ad 1 2 WRAMH 25 AT
HlE S 6. 8~12 Tl S REBEERIL (P<
0.05), 5FEAMMELHREE SIS, £
ST SBRE 2 WAMNAARLE, 5 S
VEEBEETE (P<0.05).

N E MR N S 5 9 RS RSy
T EAHIEAEGN, S EEEERK (P<
0.05). LEEMWENL (P>0.05) VL& ELE
I (P<<0.05) (1R HE 5 Bivil 5oy 1R A B
Iy ELZe i 26 B, LR IR 12 N FEHL S 9 N2t
Fefnfe U fR & E ARG O, W 2-A Fiss B
logo(fold change) WA ALKR, DA ¢ ke B 2 PG 56 P
R (H1gP) RNYPAEFRL 1 S SR &
#=AE KL (voleano plot), & 2-B Fias, Kl
PL P=0.05 AT, TEZIIR -5 i s B R 1% %
SRS R RAET REEEM, U
loga(fold change)=0 JFMR, L& o AL FR 73 5l
WAEZT IR A A AR BCATL f5 AH LR Ay =
MIREAG. THe. RIEE 2 Bor, flEg 5558, 23
BT SE 8 WRZGMIBCATL S i & 2 AR 5 ARG
*, 5EBERME RS EERER DT E R E,
HA L 11 5o R S - 2 S BRI
N, DL TR e -5 R g B
RN .
2.4 DPPH BHEEMREEINE

W, il S AR P A TS 1B,

A
DG (0 R E 200
SD (W PTE 2 Y
BS | ReES
DS
HQ
GC
MD
GQZ
MHL
1 1 1
0 50 100
B R L%
B 61 .
1
T ! A DG
i ! A SD
> L8 ! A BS
o ! 9 oDs
7 % % | 4 e e
‘r A ! R Yo
% 34 ¢ 1 ,® @ O MD
o ®e O 1A oA
: :ﬁ‘ ® GQZ
24 ALy @ MHL
_________________ A .
1 -
0 L] L] L} L} L} L] L] L} 1
-5 -3 -1 1 3 5
log,(fold change)

E2 BEAEHESHRSSETUSE (—KE, A; A
&, B)
Fig. 2

(summary diagram, A; volcano plot, B)

Tt — BT AN AT S B 2 FEAE AR L, A
3 iR FH DPPH [ FH 2SI BRI 255 Be A 1
U RE J1 R AT I AE o

241  AOASERECH RIS A FAE S DPPH H
HH JE T B BE T AN 6], RS B RR UG B AU R T8
PAZEMR/K B A A 30 min JEELH, RERE=R
i, EZE 50 mL #=jf, 3500 r/min &0 20 min,
iR T AT

2.4.2 DPPH HHIEERRAEIMNE i 0.04
mg/mL ] DPPH ¥###, VA2 mL DPPH %/ 2 mL
AN R B FERE VA . 2 mL AESAW 2 mL &
%, 2 mL DPPH &R M 2 mL ZBERCHIAR FTR A%
W T 517 nm NIEHBOCRE (i 4; % o),
AT 3 IR AN LERE=1—(Ui—4))/40] 1T
HANF I (7) DPPH i85 bR 2% . LLIEBR Z IR,
DB I o7 B9 FE (R0 B (1gC) AL bR, DA
Graphpad Prism 6 #AF2: IR fniE bR B B R -2

Compositional changes of SW in herb pairs
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Mgk (B 3), FRrE &SGR A BHERRE ), K
FPEECA RO EE (ECso) (RN, BEIEREN 50%
AT TR R BRI, A5 RNR 7 R, SR E
N, B S ) ECso /N T oA 9 BRAFZ, $2oRMH] e
5 DPPH H H AT BREE ) T HAth 9 R 2.

100 1

100 7 v

1004

WK 7 s, HE S0 9 R AR N
X ECso B T B 5, HAR TR AL 25
PR R i, X — S5 R AT LB & 3 B E
A, RDECATR 9 /NI E 5 245 1R -2t 2 )
S Za e, BOHMN RO 25 B - L /2R

---DG —-SD -+ BS
== SW -+ SW =+ SW
- =+ DG' - - SD' e -+ BS'
5 50- 50 50
Hr Hr pl
0 T T T 1 0 T T T 1 0 T T
-6 -5 -4 -3 -2 -6 -5 —4 -3 -2 -6 -5 -4
1gC 1gC 1gC
100 1 100 1 1001
-+ DS - HQ - GC
- SW -+ SW -+ SW
° - DS' - -+ HQ' . - GC'
& 50 % 50 % 50
H Hr H
0 T T T 1 0 T T T 1 0 T T T )
-6 -5 -4 -3 -2 -6 -5 —4 -3 -2 -6 -5 —4 -3 -2
1gC 1gC 1gC
100 7 100 1 1001
~-MD > - GQz - MHL
— SW' - SW =+ SW
c\\° - MD < - GQZ' c\\° = MHL'
o 50 % 50 & 50
s Hr H
. v
0 T r T T 1 0 T T T 1 0 T T 1
-6 =5 —4 -3 -2 -1 -6 =5 —4 -3 -2 -6 -5 —4 -3
1gC 1gC 1gC

Table 7 Results of DPPH free radical scavenging assay

E 3 DPPH BHEBMRE-HINEGHL
Fig.3 DPPH free radical scavenging capacity-efficiency fitting curve

%7 DPPH BEEREFERLER

RIS 250010 H AR THE S, E

I N P TR S
(ng'mL™) (ng-mL™)

DG' 09654 5750 | DG 09940  105.0
SD' 09923 2950 | SD 09991  63.4
BS' 09586 318 | BS 09905 282
DS 09849 8010 | DS 09955 465
HQ' 09984 12400 | HQ 09703 660
GC' 09923 4290 | GC 09928 559
MD' 09952 31500 | MD 09990  63.1
GQZ' 09930 3630 | GQZ 09961  98.1
MHL' 09857  63.6 | MHL 09938 450
SW 09939 19.0

i AR I RCATL ) -
25 E-YXHREWE
2.5.1  IEA R/ 3% (orthogonal projections to
latent structures, OPLS) #RIFIEESL itk — B
FUHIE 5 R R B B P ATE YE RE e, AR
FLAR 7 il B 5 L 9 ME B2 ECso 5N Y
B, PAlE S 12 Ao B € B s oA
B X(Xi~X12), R SIMCA-P 14.1 # {7 OPLS
[ AR, AR SRR 5 AN R,
FIME 5 0.841. 0.981, RITJ Sl 84.1%[1 X A%
EIEEK 81%M Y ZERELE, H 02=0962,
2 BHZ ALY AT ARG ) Pl e

K H B #4656 (permutation test) X 15 8 34756

Rx 5 R
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iE, 253K 4-A Fion, RPAE Y 5N 0.189, /)
T 0.4, Q*1F Y Hli#FE N-0.626, /NT 0.5, KA
BRI RS . RIETEHEEHRRE (variable
importance in the projection, VIP), & 4-B fff7,
A VIP B R T RS B TR KT, B
VIP {8 > 1 1738 S s i iU Pt A iam s &4,
Bt ggm 5N 8. 12, 7. 11 (LA,

252 FREMREES T KA LC-MS X&)
HHTY%E, SBH “2.3.37 TR IR BB R
1T 8, FUERMAT: EIREE 100 C,
I TR EE 400 °C, BEVA SRR E 600 L,
EBYNEHEE 3KV, HEFLHEE 40V, RAHIE. fET
R, TS m/z 100~1000. LLFERANIERAIE N
WFRZIE . 455 W 8.

X7 S5 EYS 8 SUEYkUL, Eit T
1IEE T m/z 407 [M+H] A E T m/z 405 [M—H] ",
By AR 7 PRI 406, #E—B4EAIE. it
BRI I R T T RR 1 TR A
H (m/z 162) FHEE T m/z 245 [M+H—
glu]*. 243 [M—H—glu], K7 5505 85

R*(cum)B 0%(cum)

-02 ' 02 ' 06 ' 10
JEE Y R S5HEA Y R et

1.54

o

i
=
B=
H
E
=
=
7
-

—-0.5

§ 127 11 4 1 10 6 9 3 5 2
var ID (primary)

4 OPLS REEHRIOINE (A) MOHEE VIP B (B)

Fig. 4 Diagram of permutation test (A) and VIP (B) of

OPLS model

*8 MESYEELR

Table 8 Qualitative analysis of markers

EERE) fr/min R S JFAA L (miz) Finsabae FRRS 43 o B3 445
7 5.78 EEF 407.134 4,245.082 1 C20H2209 406 cis-THSG
BT 405.120 9, 243.070 2
8 7.80 EHT 407.134 9, 245.082 5 C20H2209 406 trans-THSG
BT 405.121 5,243.070 6
11 12.18 EST 455.094 7,271.061 8 C21H20010 432 EG
T 431.100 9, 269.049 6
12 13.29 EST 285.0770 Ci6H120s 284 PN
BT 283.064 5,240.047 3

WAV AT R F) 73 AL R o AR VR €3 o) HE
LR BRI 8], BN 8 SALAYIN trans-THSG, HH
BRI E 5-A Fios. 856 3CHk, trans-THSG &6
HE G L AT R 2 S A AR A AR g i =Rt #0171 PRI
AL HTCrE AR IR, dE— e 7 S
YIRS, 4 trans-THSG WA E TGN
T2 hja, 8 SHEY (trans-THSG) Xof M )i
WEETRIRR A,  [FIS 7 S A G0t L) €0 3 0 U T
ST &, Fk, #iE 7 54 EYA cis-THSG,
HARR WK 5-a s,

11 SALEMIHIIESE T m/z 455 [M+Na]*. 75

F m/z 431 [M—H]HIWTHARN 07 R A 432, 1
BRI IS T E R 1 A 1R R A
¥, TR B TE m/iz 271 [M+H—glu]", 15
FHA T TFEFEERK | 0 FRIERE, TR
FE T8 m/z 269[M—H—glu]", 45 & AH 3
EG &SRB E, B 11 S & YN EG,
HARSBEWE 5b iR,

12 S B IEEF m/z 285 [M+H] . 15
T m/z 283 [M—H] HIWr AR 73l & 284, it
BTRER TR B miz 43, T Srh R ESH
IR OF R BB RS, R B A B Tl i
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a +H tH
HO OH
N (0]
s %&a O
HO O x OH
Q OH
Bh HO
[M+H]*, m/z 407.134 9 miz 245.082 5
8 (trans-THSG)
7 (cis-THSG)
—, \ It I
. . T
0 2 4 6 8 10 12 14 16
t/min
+H
%“ OH ]
HO O OH
N OH
HO . N oH
OH
(0] OH OH
HO
[M+H]*, m/z 407.134 4 mlz 245.082 1
- -H
HO 1 o
on M9 OH O OH
OH O o OH - ?ﬁ%
b o HO
HO EEE———
11
OH
OH
o)
o)
[M—HT, m/z 431.100 9 miz 269.049 6
N -H
OH o OH ] OH 0 OH ]
c -CcH
-co
H,C OH
miz 240.047 3

[M—HT, m/z 283.064 5

a-7. 8 SUEMRMRIEE b1l SUEDRREE 12 SUEVRRIERE  T-trans-THSG X HE S FEEE RIS [-trans-THSG X B &
EELVAROGIR 2 h 5 i ]

a-fragmentation pathway of No. 7 compound and No. 8 compound  b-fragmentation pathway of No. 11 compound c-fragmentation pathway of No. 12

compound I-chromatography of methanol solution of frans-THSG reference substance II-chromatogram of methanol solution of frans-THSG
reference substance after 2 h illumination
E 5 HREMERRT

Fig. 5 Structural analysis of markers
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o R R BHZEE A ) CO AR R 2 H 3
BRI IR B0 m/z 240 N
F m/z283 [M—H] %K 1 5T CO LLK 1 4T CH;
PTG, AR50 CHs Mz BB IE, 454
SCHRIRIER E 12 SHAEY AR R IS, J
gk 5-c s,
3 Wie

H 24 20550 2 R IR I PR 3 24 40 07 R AT TR
2021, HECATIS AR s B A 2 AL
AWM EEZHR . BT HARRERE
FE HX RS G 3R, DRt DO 2 mior AT
B BENE RS T BT . S IRSCERT
2t ) BRI 24 B g 12 8 B AR D3], AR S o) )
HEAH5E 9 WRAMNEZARAIE 12 MU
BT L, 25 R RIS 1 S
KB & ERERK, A ELEYEER
. Ko a2 EA —E
A, O AT REXT IR U 1 S 5 i 24
NG FRTER, W8, 10, 12 Sk IgExt M)
EWIFERIE S5 Bk o BRZGMRAT G & 15 5 2%
B#AK . 255 DPPH [ HHIEIE B AF A 0 - 240 ] UE 4 4
HRROR, 8. 12 SRS R Ik A7 2 R
EZxt ia bR Db &8, Ha A rans-
THSG. KiEz HIfk. ARSI LA i SR F2
BT B o S AR A% O R T RIS, WAL
SGRETRHESHEUEMNEERNS X HE
HIEIERREE I MAEAE RN R, H2, 2Rt
R FEA, S SRR 2590 TS A &
IRATRE R AR, B e B 1 ol Rk H 5 Pt db
RE T 00 2 T 56 T ARSI F 0E 40 BT 1 R4 D
BE— DT HRE, A BT PR 0 i H R AR R -0k
R EY, AT RN RN T

WA R GRS R ) & 2 2 7
Bz B AR Ah, 162 2R BUAT AT R,
WZGRCAR A FATR A 2 R S AR, —
Fofi 2 DA 75 BAR 24 1) o B 2 RN TH ORI b 1) S5 A5 2
%, MR RS & R AR — B A
FUE 220, AR TER IR SRR, BN F R
P 24 7 I DA K2 B I8 FH B (78 i o AR R 2 RO
Bict (L 225 400 T AF . K T K SR 3, 1T AR BRI
T2 B R 7K B % o 24 HT B 1 15V o= 1T O B dm 7k
2, PRI AR RRT 4 o v s, R
T ETH R 10 5 (88 %) Wik LY 20 514654,

FHAEZARRRIN S MINNAE L2 K B, BLARIER]
B SAERR RO RO R AR —
B AR5 B0k 5 S A RNE RS % i & B IR i 22 57
A Ryt — I SR HEAT X EE

o SRR R AGECL S “ AT E 252
TRV . A SCI I TSI E B
7R ) 1 5 55 AN R A R 24 P AR S B R A Ry
B R PUEACRE IR AT 0 B, FIE I ST -
RENARE AL 1 ) 4 MR EY, 0 i
RO REEPEE, kAR CHEF L EG.
UL S 3 AT 7T 9 ) 1 5 5 R R 24 C AT AL ] AR
N TR S

HBEAHAR PFIANEH ARG LEA 5 F R
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