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Extraction Process Optimization and Quality Control of Xuetong Capsules
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Nursing Hospital of Huangpu District, Shanghai 200010, China; 2. School of Pharmacy, Shandong University of Traditional
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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 hour; 5 components had a good linear relationship with peak area within a certain
concentration range, r>0.999 7; The range of sample recovery rate was 93.66%-96.85%, RSD range of 1.48% to 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
for producing and improving the quality control standards of Xuetong capsules.

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

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

chromatography method; Content determination
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AER A MELL AR Bl AR e 22, IR
2020 4 [ 5 T 37 W B4 B L Ry A 1 (24 T
ERLINE ) Je 2023 ARE G250 s KA B (b 253
EHL T TRLE YIZER, AR T IE S50 14
T BRI T 2 AR, &F Xl ey 2 5 K
TS FEEREAE Y, S T RO AR
(HPLC) i 5 st 4T 5 1, Ay I3 5 448 1) ol 42 o]
BEPRIEIL T —E A LRI bR o

1 EFE5RHA

1.1 AE

LC-20AD £t 80 A 353 . ShimNex Cg-
AQ i H: (4.6 mmx250 mm, 5 um) ( H A B HEA
] ); XS105DU 4347 K [ M558 — FE 0] 24U 4%
(B A R T 15 100SD B ok 75 0k 1 BEHL G
TS RHE AT IR AR 45
1.2 &K%

N (HPLC BREESR, Hit55: 0134240402D, | iff
Bl maim RABR AR L JoK LB Bral, #t
20231213) ., #fR (HPLC # 5 4¢, it*5: 20230807) .
IR (43 Hr4l, 15 20230331) . =5 W ke (S Hral,
fit5: 20220901) 2410 T [¥ 245 4 I Ak 27 iR A BR A
Al A (5 2023041002, F AT 25 A R
N, G 1 R R 2 R e AR B o s 7 U AT
25 0 4 E Oy ZE R M W T B 5 Polygonum
multiflorum Thunb.f) + 4§ He /R ). K # (it 5 .
2024021901, Figfepr 2 A BRA R, 2 il e
2R A2 E T A B2 e 50 75 06 SR AT 24 DT A o Sy 2 )
F W) F 0 K 3 Rheum palmatum L., F& iy 45 K 35
Rheum tanguticum Maxim. ex Balf.m{ 2§ H K 3%
Rheum officinale Baill. i) AR FIARZE ) | P25 Kas
(& 97.5%, #t5: 110795-202211), K M
(& & 97.9%, Htt5: 10844-202317) . KB R (&
i 95%, It 5. 110757-202308) . K # £ (& &
96.0%, It 5 : 110756-201913). K % By (& &
99.8%, it 5 : 110796-202011) . K # 2 HI ik (& &
98.9%, #t5: 110758-202218) ¥4 b [E £ 5 24
K WF 5% B 5 I B 28 (AL 5 : 240101, 240102,
240103, b B XA L B BB [ il D

2 RERIZHMNK

21 ZRKLHH. FEAREZASEMNE FENESL
2.1.1 ks
ShimNex Cs-AQ @ & £ (4.6 mmx250 mm,

5 um); BN A ZE (A)-0.1% BERRE W (B), Ff
BEME (0 ~ 15 min, 17%A; 15 ~ 40 min, 17% ~ 80%A;
40 ~ 50 min, 80%A ) ; A I K AU K 254 nm (P
ZEREE), 320 nm( R L&) 5 IiiE: 1.0 ml/min;
HEFERE: 10 pl,

2.1.2 X HA SRR A

BRI 2 RE FO0 I i, R
FRAE, B TAS @SR D, N OB AR e, B4,
FEAIRIFE 429.98 pg/ml 125 K&K | 323.07 pg/ml
TORCIRTIR G R T
2.1.3 PRSI A

FREL 0.4 ¢ T8 F, B HERIEI T, MAR S
Ji 25 ml, PR 5 &, INFEIE 30 min, G, FRE
i, G CREAN R E i, 250, #E, DIEWE,
AIfS .

214 LM

Fe R 2,10 TUT 5 A1, 2 kG 2 W BUR &
XoF BRI R L S S VR RN 2 IS R s T
2510 pl R E . 55 B, R SR E
55 06T HRG S T VR i PR A ) P £ B 1] A [R]
I, 145 (R BV TROTE (R — 0 B IR K
A3 e, KL EME R, WA 1.

2.1.5  brAEthZenyhil &

B 2.1.2 T9UN 0 BRI R B, AR 2B L
BIFGERE, EAR B L BE, RS, (08 0 &
4 20.19. 40.38. 80.77. 161.54, 323.07 pg/ml, %
KB R M &N 2687, 53.75. 107.49, 214.99,
429.98 pg/ml, F4 2.1.1 TR 3% S 40ERE 10 ul, 1
SEVETHI AR (Y), ARESh MR BE (O BT AR A, 1158
FIH R . R O Y=42 381 X—15 930, r=
0.999 8; FZEREH K. Y=15 707 X+9 782.4,7=0.999 8,
ZEIRFRW], “OK LHHFEAE 20.19 ~ 323.07 pg/ml,
ZER B ETE 26.87 ~ 429.98 pg/ml 0 B N Lt 5 &
RA4r.

2.1.6  KEEPESLL

i 2 W IR A % BRIV 10 pl, 4% 211 T
R SR AR S IR, I AR R O
1. PEERBEE A RSD, 0514 0.29%. 0.17%(n =
5) FWIUERE %R R AT
2,17 RUEMETE

e 2.1.3 T 5 S A £ O VA A
VSR, AS B 10 pl, % 2.1.1 TR (835 4% 1443 5
160, 2. 4, 6, 8 h & HEEE 1 Ik, iC 306 m A, 1515
B TORCHRAY L FEERIEZE R RSD, 439118 0.24%.
0.75%(n=5), F ALK A TRAE 8 h PEGE .
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B1 AEAEZE. _FIEH HPLC B
AZE FUA R SR B 2K 20 IS A C 2 K 2R AT
D25 ARG C B G B 28 LI TR AT F 2R s Tl s i
LR R 2. R IR,

2.1.8 ERMESE
Fie 2.1.3 T T R S VA £ O VA A
TR 50y, RSB IR 10 pl, 3% 2.1.1 TR (% 54
PEREIN A, 0 SR TR, THAAR B R O, s
KER M54 6.05, 6.60 mg/g; RSD 7351 4
0.14%. 0.55%(n=5), KT IEMELZ R LT
2.1.9  JEE ENSCR SRS
WO ZRKOIHTT FERBEESTENRE
¥y 9 0y, BARLY 0.4 g, WBFRAE, 43 HIINAAA Y T
TR PTERE R 80%. 100%. 120%
FR%F BRI IR RO i, 2 2.1.3 TR A S A,
FED5E &, TR IR R, g5 IR
$5 1 0 F- SR [l %2 2k 98.57%, RSD i 0.98%
(n=9); 1 25 KB ZE -4 ke i %k 97.55%,
RSD 4 1.10%(n=9) .
22 RRILERFE
TEHF £ W [ Y 92 0] 1 5 R R B R AT 4 L
FIHIEASTA I R 1T B, A5 DAl 1 i — o8
O FRE P A2 R E R & LR FR R
YERTFANFEAR, X CBER (R A) . LB (A
£ B)., #HEHE (HE C) . IBKE(HE D) T
R 1,
#£1 EXRBERKER
B % CIH%E

ARE DN

AF 7 i ) 2 (%) SRR (/) RICE (00
1 6 60 1 1

2 8 70 1.5 2

3 10 80 2 3

23 BREHAERE

PRI B SRR EAR 45 10 g, AR IE 2SI
WL HER AT (R 2) . LB,
HIRBUG G IR IO, 1308, v e 4 Rl o i
BRFERIR, i T A TR (BOETREE N 60°C ~75°C,
JE S35 #1178 0.04 ~ 0.08 MPa, $FZEI[E] 12 ~ 24 h)
HEATHET RO IR AL 58 BE 00 ) 28 2o b e i T
BRI AR . ARG, I I 20 R i B R T
PEICR, IR A5 2R PR IUCR

*2 EXRBAME

TR e JEER
s FE EE HE mE hGE TENHT s
X A B C D a oy WY

(mg/g) (mg/g) (%)
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

K, 2375 2360 2.320 2.158
K, 2393 2.603 2.438 2.434
K5 2.544 2.348 2.554 2.719
R 0.169 0.255 0.234 0.561

24 EZGXIEZR
HeHRIT i A T | P K BRI A LR
BRI, AR [ A =03 R LA i)
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S0tk L R +0 3 R A
S/ A SRR A0 A T4/
SR B AL ) AL A, W 2,
3.

®3 FETHEXRBHBESFE

NG g [
wem PRI RIE sy Bl p
H#EB 0.014 2 0.007  2.333 0.30
HZEC 0.009 2 0.004  1.430 0.41
H#D 0.052 2 0.026 8430 0.11
FEAEIRE) 0.006 2 0.003

H#e 2, 3K 3 AT UL, &% &R X SRRl i G
F VS (P>0.05), R4 52 ) ) K/NHE P o
D>B>C>A. IEACIRIREE RA5 th e 4RI T 2 %44
K A3B,C\Dso BRI AR | PR my ),
SV SR, W i T 708 A3B,C,Ds, RIINA
AR5 R 10 151 70% B, EHL 3 YR, 4K 1 h,
2.5 BRI

FRECE SIS AL 7 fa 2544 3 1y, 5 fE T 2050
TR RS, 128 A5 227 Bl 28.80%, RSD N
0.73%(n=3); AR LI R B R & s
3R 6.04, 6.60 mg/g, RSD 43 %l 1 0.25%. 0.80%
(n=3), VAL IE PRI T 588 | AlAT .

3 ERERISENE

&k St
{4 ShimNex C5-AQ #E,(4.6 mmx250 mm,
5 um); Vi shAH: B EE-0.1% BERRIA =85 : 15, kil
PeK: 254 nm, FiE: 1.0 ml/min, FERER: 10 pl,
32 MBI E S

WSS KR K. R &R,
Wy, K2 kS, BT 100 ml &, i

3.1

Kim
T

Ll

FHBSERE P L K TR Al L e A0 Vs A, il = T P
A BSE A B2, HE 25K R 106.67 pg/ml,
KE R 10441 pg/ml, K#EK 207.74 pg/ml, K
1 210.38 pg/ml 1K B R H ik 191.47 pg/ml AR
BT BRI,

3.3 BRI R AR &

T 2 FR e AL SR T 205 4% 04 i 300 e A
im (#4592 240101)0.45 g, B HIEHIL I+, A H
Fit 25 ml, FRE B a, AR 1 h, 0%, FRRE &
i, FHH AN R IR R E A, 9250, I . K%
ZLUEWE 5 ml, BB, RN, 0 8% HERIR T
W10 ml, IEREIE 1 h, 0%, 2, A
AR AR, IE AR, A
FBE 2, TR P — S0 e $ B 3 9K, 3K 10 ml,
B, W DS R 2T, B i Y RS A,
B 10 ml &b, I EE S 2058, #7257, sEad, B
SEUEW, RIS
3.4 PR R0 &

2101380 L HEAL 7 LUABIFR BRUSR R | T i S5 51
ZyRFIE B, AL T T2 R R R A Ik,
TIPS B Yo} 3R
35 HEMEER

PR IR 3.1 WU (35 45, 43 A B W BOIR 5 6t
HE SRR A T P A B o BRI W 4% 10l F
FEMAE o S5, A S i R o 1 1 55 ) Rt i
T €L LA ) A £ B ) LA A ] ) e i, g B
P BB VA ) — o7 B A R A B (a0, R &
JEPE R AT, W 2,

3.6 AREM& A H &

B 3.2 T 5% B ARG B, R AR R,
BRI RS, M EREEN SRR 273,
6.83. 17.07. 42.67. 106.67 ng/ml, KX & & & K

B
4

3

Wil

0 25 50 75 100 12,5 150 17.5 20.0
A 1E] ( #/min )

0 25 50 7.5 10.0 12.5 15.0 17.5 20.0
FfE] ( #/min )
C
A .
0 5 10

15

20 25 30

A1) (#/min )
E 2 MmiBgikE HPLC E
AR VA BAHR ETG CLBAPEXT BRI T
LAZERE R, 2 KRR 3. KK, 4. K8 y; 5. K K Wk,
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2.67. 6.68. 16.70, 41.76, 104.41 pg/ml, K% & &H
9 5.32. 13.30. 33.24. 83.10. 207.74 pg/ml, KB
SN 5.39, 13.46, 33.66, 84.15, 210.38 pg/ml, K#
HHEESEN 4.90,12.25,30.64,75.59, 191.47 pg/ml.,
$2 3.1 T G5 ERE 10 pl, WE R (Y), LA
FESRH R O TR, A RIE TR, 2
KB E . ¥=51 669X+13 430, =0.999 8; K Hi iz :
Y=42 556 X—62 801, r=0.999 7; KHE &K Y=39 484 X—
51 629, r=0.999 8; K ¥ By : Y=53 244 X—69 950,
r=0.999 9; KB Z Ik Y=15 518 X+4 047,7=0.999 8,
SERIH, PSR RAE 2.73 ~ 106.67 pg/ml, KER
£ 2.67 ~104.41 pg/ml, KIEZETE 5.32 ~207.74 pg/ml,
KEEHTE 5.39 ~210.38 pug/ml, Kl % HEELE 4.90 ~
191.47 pg/ml JEFEINZMC R R AT
3.7 WEEEE

i 3 W B B TR A VSR 10 pl, 2 3.1 TR 8,
TSR A AR SR, RIGTH AR S R ER
K. KR, Kl K#EEHERY RSD, 4
G4 0.52%., 0.20%. 0.57%. 0.26% F10.84%(n=5)
R AHE B AT
3.8 BEMEEE

Fie 3.3 T At 1 W A O 1 o S o 3
PR T A TR (L5 240101), K5 BT L 10 pl, 4%
3R g &N AE 0. 2, 4, 6. 8 h &5 FHF
1R, e SR T B, THAAR 8 2 25 KR L KRR .
K E . KB . K& WA RSD 43 51 8

0.38%. 0.57%. 0.59%. 0.60% F1 0.58%(n=5),
HESRRTE 8 h INFRRE .
39 EEMHER

Fie 3.3 T ARG St I A% T 1 o i 3
e R (LS 240101)6 43, KE & HL 10 pl,
Fie 3.1 WUF A3k S5 AR, e sk AR, 1A
RN RER KER ., KER, KEm . KiE
= WA S 9 0.635, 0.677, 1.965, 2518,
1.070mg/g; RSD 439114 0.96% . 0.87%. 0.47%. 0.89%
F10.72%(n=6), KWLM E L TR
3.10 AmAfEnk g g

R — b5 A 2 R R L KRB . K
FORE W, Kw Z b B 0 I8 A 9 iy (it
5:240101), B2 0.45 g, KEHFRAE, 43 INAH
XFF 5 FREER N5 B i 80%., 100%., 120% A9 X}
RS IV A, e 3.3 T il A A T O I
B, VPR SR IR OR . SRS R R
96.85%, RSD A 1.62%(n=9); K ¥ R 95.76%,
RSD #1.48%(n=9); K&z 95.64%,RSD #1.66%(n=
9); KM 93.66%, RSD 4 1.56%(n=9); KR H
fitk 94.71%, RSD 4 1.64%(n=9).
3.11 HamasEn e

3 b 1 38 I R RE SR 2 0.45 g, 43 4 3.3 T
A R A8 T VR AT A 9 Oy A S
W, H% 3.1 g SN e e T AR, T A, SR
*4,

T4 MBREARSRERSENEER (n=3)

s FEERER KR PNE PN KR Wt
’ & (mg/g) RSD(%) #H(mg/g) RSD(%) #it(mg/g) RSD(%) #E(mg/g) RSD(%) &fE(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 0.471 0.660 0.313 1.970 0.154 2.580 0.424 1.079 0.352
240103 0.641 0.545 0.681 0.73 1.991 0.253 2.547 0.127 1.076 0.382
4 g JE | PRIBURTR] | RECSE R T 552

4.1 REIZEMAL

0 368 5 5% Sl 00 T 25 v, AKE L R T
ZURZGA I R 2R IR A2, IR R, T
A 2E R A MELL A, TRIIL, ARBIFSE 0 il K8 L (i
L ZORZGM PRI AT TR L. SRR
SR W SR S AR 1L BB W AR ST S A TR AR
W o TKEEY) o ZRUKERAED DF 98 I, R e de
Yy BB IS B i T KSR, HLREIRRCR
G VS N it = Y A N A OR N =REY Y
HATPREL, SR IE 28 0 Tk A G L TR

IEAZ RIS 25 SR R, L R E h — 2K 2
Wt o PR ER G R BEMRRES T
TR S 8, AR T A B AT, B AR R N R
G EEEHEY N H R D>E &R B>H &R A
A, W AR LT 208 A3B,C\Dy, BV 10 fi
LB, LEEHRIE 70%, $EHL 3 WK, BFIK 1 he BRiESE
YA R WNIZOT L B VAT, BB .
42 BERERSESEZMNE

01 368 158 5% 1) D s T 4 T A o A A 2 £
TR PESE R, FF A ST R o 1 TR s bR . AR
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BRSO 2020 4ERREA RO CREZGIO)FIFIHAORL  [4] B85 Sk e v B B U BE7% 9], TP
B0, 3 EBET 5 TR A A T & R AL FAGE, 2018, 6(23): 17:19.
S R B T A I R B A B (5]  FLAEHE, B35, 20a 18, 45 B P X0 0 1l 80953 9 1 BRA R
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