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[Abstract] Objective
Methods

of different factors on diphenylstilbene, aloin and extraction yield. The content of 5 anthraquinone compounds in Xuetong capsule

To optimize the extraction process of Xuetong capsules and establish its quality control method.
The extraction process was optimized by orthogonal experiment using ethanol reflux method to investigate the effects

was determined by HPLC. Results The optimal extraction process was to add 10 times ethanol, with an ethanol concentration of
70%, and extract 3 times, each time for 1 h; 5 components had a good linear relationship with peak area within a certain
concentration range, 7>0.999 7; The range of sample recovery rate was 93.66%-96.85%, RSD range of 1.48%-1.66%. The content
determination results of the 5 components in three batches of Xuetong capsules were (0.632-0.641), (0.660-0.681), (1.968-1.991),
(2.547-2.580), and (1.076-1.101) mg/g. Conclusion
references for producing and improving the quality control standards of Xuetong capsules.

The method was accurate, reproducible, and highly feasible, which could be

[Key words] Xuetong Capsule; Orthogonal experiment; Extraction process optimization; High performance liquid

chromatography method; Content determination
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L5 RESAN S FEBRZLAY, B0 T sl
FH A 1% (HPLC) 19 2 £ 40 BT D 1k, Ay Il Jig 44 ) o
PR PR R AL T — R R A

1 X5

1.1 &

LC-20AD 5 A (354 . ShimNex Cg-
AQ B3 (4.6 mmx250 mm, 5 pm) ( H A BB 2
] ); XS105DU 43 Hr K-F- [ 4 -8R 2400 (1
T8 ) A7 BN ] 13 100SD kG 75 8 Ve ML R II Th
EBIERH AT FRAF]D o
1.2 X%

Z M (HPLC BREEZR, #L5: 0134240402D, |1
BT S aim R A BR AR | oK S ral, #5-
20231213) ., # R (HPLC 6  4%, #L*5: 20230807) .
IR (34l 15 20230331) . =4 b (4B 4,
fit55: 20220901) 4 T [ 25 42 A fb 21 A BR
A A0 B (52 2023041002, AT 25\ A R
OS], G g R 2 R e AR s B sE 75 I 3T
250 E N R W T B 2 Polygonum
multiflorum Thunb.[P) T P MR ), K # ({5 .
2023021901, bigAesr el A R R, & Lifgrh e
22 B R R A R e s 7 0 AT 24 0 s e S 2R
T W) 5 01 KB Rheum palmatum L., JE5 55K 8
Rheum tanguticum Maxim. ex Balf.m§ 2§ H K ¥
Rheum officinale Baill. i TR FIARZE) | P25 KB
Z (& 97.5%, #t5: 110795-202211) . K 2K
(&5 97.9%, L5 10844-202317) . K&K (&
i 95%, it 5 110757-202308), K # & (& &
96.0%, it 5 : 110756-201913), K & M (& &
99.8%, It 5 : 110796-202011) . K 5 % H ik (& &=
98.9%, L5+ 110758-202218 ) 4y F H [E £ 5 24
Ko o 9 B 5 I3 R 4 (it 45 240101, 240102,
240103, 11T B0 XA L P 2 B e 39D o

2 REIZMK

21 ZXRTUHH. PAEAREZASENE ZiE0EL
2.1.1 g
ShimNex C,s-AQ 4 3% £ (4.6 mmx250 mm,

5 pm); FBIAHN 2 (A)-0.1% BRI (B), B
PEME (0 ~ 15 min, 17%A; 15 ~ 40 min, 17% ~ 80%A;
40 ~ 50 min, 80%A); Kzl : BB 254 nm (P
ZRBER) ., 320 nm( R LIEH ) ; iid: 1.0 ml/ming
HEFERE: 10 plo

2,12 XFRE S IA TR Y ] £

BRI PR Z IS i, K%
PR, B TR, i OB i B, 4,
FESJRIFS 429.98 pg/ml 25 K5 &K | 323.07 pg/ml
TORCHRE IR AR AT
2.1.3 SR AT

FREL 0.4 ¢ T8 8, B HIEHIE S, AR
Pt 25 ml, PRAE S, AIEIENA 30 min, GO, FRE
Hik, G CEEANEE R, 525, #E, RIS WEL,
I
214 LlEtksis:

PR 211 WUF A3 2508, 3 0k 2% W BOR &
XoF R A TR At VS VR RN 2 I R £ S
2% 10 Wl BEFEIN E o 255 R, A S T  E
55 0] HER R i P A [) P £ B s T] A [ 1)
I, T2 PR TR SRR WRCTE R) — 7 B A K
A B g, R LIEE R, WA 1.

2.1.5  FrfEthZenyil &

B 2.1.2 T00 T XoF Bt 5 VG o, N & A L
WG R, A B 2B IR AT, 1 08 S 1 1 5 1
4 20.19. 40.38. 80.77. 161.54. 323.07 pg/ml, f42%
KB E M &N 26.87, 53.75. 10749, 214.99,
429.98 pg/ml, $2 2.1.1 W R s S5 F2ERE 10 pl, P
SEWETARR(Y), DA SR BE OO T4k I, 115
[IH B FE . K 0. Y=42 381 X—15 930, =
0.999 8; FZEKHTRK: Y=15 707 X+9 782.4,=0.999 8,
gEIR KW, —OK LR FEAE 20.19 ~ 323.07 pg/ml, 7
LR ETE 26.87 ~ 429.98 pg/ml i B N 1 &
[SY/5on
2.1.6 FEE LK

K 2 W R A % VAR 10 pl, #2211 T
A% E G FERE 5, GBI R O
L PZERBEE M RSD 230518 0.29%. 0.17%(n =
5) o FWUEHE 2 R AT
2,17 FUEMETR

iz 2.1.3 T bR VAR % 7 iR A
VW, RS 10 pl, 3% 2.1.1 T (a3 44445
TE0, 2, 4, 6, 8 h £&HEE 1 WK, iC G m A, HHEE
B TR  PEER B R MY RSD 434114 0.24%.,
0.75%(n=5), ML TR AE 8 h NERE .
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El1 BZEAEE. ZAZKH HPLC B
AZS FURFIRG ST B 2 KBS R IR C S R Z 4K
D% FIVE I QBRI E. R O R BRI R FL R S T A R A

LRI 2. "R LI

2.1.8 HEEVETE
Fie 2.1.3 T T A it VA T L v s

VW5 0y, RS BRI 10 pl, #% 2.1.1 TR (3% 504

HEREIN R, 0 SRR, TR B R T L s

KIEZ W EE09H 6.05. 6.60 mg/g; RSD 4351

0.14%. 0.55%(n=5), KU IEMELZ RS

2.1.9  JnkE DAL

WO ZROIETT . A RERETRNESR
¥ 90y, B2 0.4 g, FEEFRE, 43 B IAR Y T
TROIEH . FERER A 80%. 100%, 120%
(A% B ARG R, 2.1.3 T A A
TIN5 S, THERE A IR DR g5 IR IR
I 1 14 - 24 IR TSR 2y 98.57%, RSD A 0.98%
(n=9); 1 25 KB ZE WAL I E R 97.55%,
RSD } 1.10%(n=9) ,

22 RBRILFRF%

VB £ EE [ 32 00 o] 7 L% R0 R B R A 7 4 L
FIFHIE SSRGS B T B, ABIFSE LIAT By 5 rp ) — oK
LT RRE P 2 R R O i MR B R
YERTN AR, X CBER (R E A) . SRR (A
£ B), #EHUE (HE C) | #BURE(HE D)ifT
ZE IR 1
*1 EXRBERKEX

H#B PSENG

HZEA RZD

KF 7w R ) 2 (%) $RBURH (h) SR ()
1 6 60 1 1

2 8 70 1.5 2

3 10 80 2 3

23 EFEHFFEMNE

FREUAT B AR IR 45 10 g, ARHE IE A2 1
WL HERIAT I (3 2) . LRI,
HIRBUG G IR IOR, 108, WU e 4 Rl 2 i =
BRERAR, CE T A TR N (e TR 60°C ~
75°C, JE J3 ¥ H 7E 0.04 ~ 0.08 MPa, 3 £E i} [H]
12 ~ 24 h)#ATHETAE B . BTS2 ey Yk b
PR TR B R R o ARG, 38 I 20k AR B ST
ORI FERCR, I AR 22 B R IUCE .

#2 EXRBAWE

TR PERR BB g
gy PR R PR PR e e ek 2

B C b (mg/i (mg/g) (%) HEs
1 1 1 1 1 3.335 5.096 194 0.63
2 1 2 2 2 4.996 6.162 25.8 0.85
3 1 3 3 3 5.725 6.549  25.6 0.89
4 2 1 2 3 5.155 5.228 29.5 0.87
5 2 2 3 1 5.128 6.714  20.2 0.80
6 2 3 1 2 2.458 7.114 235 0.73
7 3 1 3 2 5.172 5.086 294 0.86
8 3 2 1 3 6.064 6.694  28.6 0.96
9 3 3 2 1 3.145 7427 199 0.73

Ky 2375 2360 2.320 2.158
K, 2393 2.603 2.438 2.434
Ky 2.544 2.348 2.554 2.719
R 0.169 0.255 0.234 0.561

24 EZGRIEZR
WP — R LT | PR 7 R
BARFER, H/ASC [ S APEA—0.3x R LI it
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S h IR OIS R R OKAEA0 3 SRR &
/LI TP AR R SR R K(EH0.4IR B IR/
SR B RERRME 1, TR A S, W 2.

%3,
£3 GEFNEXRRITENR

HZEB 0.014 2 0.007 2333 030

H#EC 0.009 2 0.004 1.430 0.41

K#D 0.052 2 0.026 8.430 0.11
FEAERE) 0.006 2 0.003

H 2% 2. 3% 3 AT I, 4% PRI 28 X6) &t o] it 32 TG i
MR (P>0.05), AR 45 52 m Jy K/ANHET -
D>B>C>A. IEACIRIRZE FA5 th e AR HUT 2 %44
1 AsB,CDs. 5 JEEITT A GEIR | 41 R JE ],
SIS0, W i T 7208 A3B,CDs, BIINA
AT 2R TR 10 151 70% B, $EHL 3 YR, 4K 1 h,
2.5 IRELR

FRBUEASI I AL 7 2588 3 1y, #R A T2 5H
A7 B UE 52 5y, 128 15 31 Y {H Sl 28.80%, RSD Ny
0.73%(n=3); R LI R s R R F &
5k 6.04, 6.60 mg/g, RSD 435 A 0.25%. 0.80%
(n=3), VAL 4RI T 2EA80E . Al AT,

3 ERERSESENE

R

3% : ShimNex Cjg-AQ #1,4.6 mmx250 mm,
5 um; B AH: B E-0.1% BEFR iAW =85 : 15, Kl
P 254 nm, FiHE: 1.0 ml/min, PEEER: 10 ul,

32 MBRIEROGH S

3.1

FH SR 75 L 7K T I Aol 7 4 Ve i, T s TS
FHHBSE AR B ZIBE, FE AL KEER 106.67 pg/ml,
KER 104.41 pg/ml, K#E K 207.74 pg/ml, KH
M 210.38 pg/ml A1 K % Z H ik 191.47 pg/ml YR
AT HR ST, 25 H o

33 BHRIIER &

R 2R 8 DAL BRI T 20 o) 48 104 i 30 i 2 e
i (F1L5: 240101)0.45 g, B HIEHETE S, InAH
Fis 25 ml, AR B &, IARTEIGE 1 h, 0%, TR E &
i, P BN R 0k B AL, $250, JEat . K I
ZEURWE 5 ml, BB, FEREEH, N 8% MR
W10 ml, INFER I 1 h, 0%, 2R3, A
A RS, IR AR, B
HBE)Z, PR FHH = S BB B 3 1k, B3R 10 ml,
B I, DB IO 7 2, AR N P R A, R
B2 10 ml ST, I EE S 208, #8257, BEa, B
SRUEWL, BT
3.4 DM RRIRIR 6 R &

I 10138 e HE AL Ty AR BRUSR B | AT B 581
PRI B, Fe BRA T T RO S A TR A5 Tk
A B XS BRI
3.5 FEMEE

FRHR 3.1 UN (g S50, 43 A 2 R SBOTR 5 6T
WA VAT A VA TR BRI X BRIV T 4 10 pl
FEIE o 25 o, B U (o i (8] 5 %60 Rt
T € 1 P A ) A £ B B ) b A A ] ) e i, g 9]
PEXT R VR[] — o7 i A R A 3] e ik i, SRIA%
JE Pk R AF, WL 2.

3.6 ARAEMK A H &
3.2 TS X R VA A, P R R,

FEEFRBUS SRR, KM, KR, KiE  AEZE, RS, f S REZN &8N 273,
By, KEZEHEGE &, & T 100 ml T, iEE 6.83, 17.07, 42.67, 106.67 pg/ml, K ¥ & & N
A 1 B
4
2 3 4 ;
5

0 25 50 7.5 10.0 12.5 15.0 17.5 20.0
18] ( #/min )

0 25 50 75 100 12.5 150 17.5 20.0
B a] (#/min )
C
A .
0 5.0 10.0

15.0

200 25.0 30.0

] (¢/min )
E 2 [Mm#EZE HPLC &
AT B SR B AR SR C BT BRI
LPZER M, 2 KR 3. K &5 4 K 80 5 R E k.
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2.67. 6.68. 16.70, 41.76. 104.41 pg/ml, K% K &7
95.32, 13.30, 33.24, 83.10, 207.74 pg/ml, K& iy
&N 539, 13.46. 33.66, 84.15, 210.38 pg/ml,
KW OEE S Rl 4.90, 1225, 30.64. 75.59.
191.47 pg/ml, $% 3.1 TR @35 554 UEFE 10 pl, )
SEVETHIRR(Y), LARE LR BE OO AT IR, 11
[l )9 07 o 7 ZS K R Y=51 669 X+13 430,
r=0.999 8; K Hiz: Y=42 556 X—62 801, r=0.999 7;
K K. Y=39 484 X—51 629, r=0.999 8; K i My :
Y=53 244 X—69 950, r=0.999 9; K #& % H fik. v=
15 518 X+4 047,7=0.999 8, ZEHRELM, ML KR
2.73 ~106.67 pg/ml, KIEFRLE 2.67 ~ 104.41 pg/ml,
K ZEAE 532~ 207.74 pg/ml, K # B 7E 5.39 ~
210.38 ug/ml, K# % HEETE 4.90 ~ 191.47 pg/ml 1
FINZeMEC R R AT
37 MEEEE

2 WO BRIV 10 ul, #2 3.1 TR (1
TEAA IR S IR, FRUET AU S 2SR R
KERR . KER, Kely ., K E B RSD, 7
F4 0.52%. 0.20%. 0.57%. 0.26% F10.84%(n=5).
EENES R Y
38 BEEER

Fi¢ 3.3 50T AR I R A T v B o
P MR A TR (52 240101), K5 B W 10 pl, 3%
3T IS A5 HITE 0.2, 4, 6, 8 h £ A
IR, IESRIETH AR, TFEAR R M2 R R L KR .
KEE K, KEZE AR RSD 435120 0.38%.

0.57%. 0.59%. 0.60% F1 0.58%(n=5), 7 L i)
VETAE 8 h NEAE .
39 EEMER

Fi¢ 3.3 T AR I R A i S ot
e T AW (K5 240101)6 4y, K525 HL 10 pl,
Fie 3.1 WU @8 SR F AR e, 10 SR TR AR, 1A
RRENZERER RER ., RER ., KEm ., KE
2B S 2 9 R 0635, 0.677. 1.965. 2.518.
1.070mg/g;RSD 439114 0.96% . 0.87%. 0.47%. 0.89%
H10.72%(n=6), KW )5 M B R AT
3.10 AeAfepik g L i

Bjm] — 4t 5 C P R B R | KRB . KB
RORE W w2 kA % I 3m 2 9 0y (it
5:240101), B2 0.45 g, KEHFRE, 4350 AKH
XFF 5 FEER A 7 5 80%. 100%. 120% (1%
HEH RO 1, $32 3.3 T il 8 ik i i VRO
Fra, VAR R IAE EOR . SRS R R
96.85%, RSD "N 1.62% (n=9); KHIR 95.76%, RSD
9 1.48%(n=9); K& 95.64%, RSD K 1.66%(n=
9); KEW 93.66%, RSD K 1.56%(n=9); KX H
fit 94.71%, RSD K 1.64%(n=9).
3.1 #HAEN T

i 3 b 188 B e FE A 2 0.45 g, 4394 3.3 10
T A VR A AT A 9 A
W, e 3.1 (o AN e s T AR, TR o, A5
%4,

*4 MBEREERERSSENESER (n=3)

e PIEERER KEMR KEE KE TR 7 ik

M frit(mg/g) RSD(%) frik(mg/g) RSD(%) ft(mg/g) RSD(%) frit(mg/g) RSD(%) ft(mg/g) RSD(%)
240101 0.632 0.133 0.681 0.851 1.968 0.102 2.570 0.354 1.101 0.196
240102 0.637 0471 0.660 0313 1.970 0.154 2.580 0.424 1.079 0352
240103 0.641 0.545 0.681 0.73 1.991 0.253 2.547 0.127 1.076 0.382
4 it AT HREC, SR IE SRR A O EE A e

4.1 RRI LA

i 38 B D 57 T, R L R TE S
= WRZG BB R 258 IR A2, SRR O, T
Azt R A HELLA S, DRI, ARBIESE 00 SR R | A &
B TRRZGM PR ECT AT TR B . sk AL
SRS UE ST B W PR SN SRR A
LR TR EEY) . R0k AED WFFE A B, R R
Py ORI 5 e T KR Y, HERRCR B
5o PRI, AR ST £ [T 12 6] 1 5 AR B

JE | BRIETE]  REE I R T 5L
1E AR IR 25 S /R, I R ZE R B h — 2K 2
W orE, FEREESE. BREMRRES T K
RS 8, AR W AT AT, Bk AR R R R
B EEEHF AR E D>HE B>F &R CH
F A, P SR T 28 A3B,CDs, BN 10 £%
L, AT 70%, $EHL 3 WK, K 1 he BRiESE
B A R NIZ O L A A, PSR .
(F4#% 91 M)
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25 RNETT T A T B, (EAE AT — 2R [9] LEEJS,JUNG W K, JEONG M H, et al. Sanguinarine induces
NI ,%,O apoptosis of HT-29 human colon cancer cells via the regulation
of Bax/Bcl-2 ratio and caspase-9-dependent pathway[J]. Int J
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