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Optimization of Extraction Process of Xiaoyu Gel Plaster by Orthogonal Test and Principal
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(1. Jingjiang Hospital of Traditional Chinese Medicine,Taizhou,Jiangsu,China 214500; 2. Taixing People's Hospital,Taixing,Jiangsu,China 225400)
Abstract: Objective To optimize the extraction process of Xiaoyu Gel Plaster. Methods The volatile oil extraction process was
optimized by the L,(3*) orthogonal test with the volatile oil content as the evaluation indicator,and with the water addition amount,
soaking time and extraction time as the influencing factors. Then,the verification test was carried out. The non — volatile component
extraction process was optimized by the L,(3*) orthogonal test with the dry extract yield, asiaticoside, luteolin and baicalin contents
as the evaluation indicators, with the comprehensive score of principal component as the comprehensive indicator, and with the
volume fraction of ethanol, solvent dosage, and extraction frequency as the evaluation factors. Then, the verification test was
carried out. Results The optimal extraction processes of volatile oil were as follows:adding 10 times the amount of water, soaking
for 1.0 h, and extracting for 6 hj;the volatile oil content of 25 ¢ medicinal herbs (Schizonepetae Herba, Olibanum, Myrrha,
Angelicae Sinensis Radix) was 1.6 ml. The optimal extraction processes of non — volatile components were as follows: using 10
times the amount of 60% ethanol as the solvent,extracting for three times,each time for 1 h;the average comprehensive score was
125.36 points in the verification test,with an RSD of 0.49% (n = 3). Conclusion The optimal process is stable and feasible,
which can retain potential active components at the greatest extent,and lay the foundation for new drug development.

Key words: Xiaoyu Gel Plaster;orthogonal test;volatile component;non — volatile component;extraction process;process optimization;

principal component analysis
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1 ERXHRNIZETREEZSKE
Tab.1 Factors and levels of the orthogonal test for volatile oil

extraction process

K F HEAME) B % B(h) B % C(h)
1 10 1.0 2
2 20 1.5 4
3 30 2.0 6

F2 BERHREIZESRWEITEER
Tab.2 Design and results of the orthogonal test for volatile oil

extraction process

3y ERME 3y ELEWE
Fy —— e
A B C (mL) A B ¢ (mL)

11 1 1 1.2 6 2 3 1 1.3

2 1 2 2 1.5 7 3 1 3 1.6

31 3 3 1.6 8 3 2 1 1.2

4 2 1 2 1.5 9 3 3 2 1.5

5 2 2 3 1.6
2.2 AESMBRREIZHE

R SPSS 26. 0 e it 4470 Bt o 1E 2S5 7 22 7
Br W2 3, 455 — Bk T4 3R, 2% 3R 08 K4
USSR RIS R C > A ~ B, HAUA &R CXHRA 545
FATREF (P <0.05) R CKF 1 5KF-2 IKF-3
ZIA 3 22 5 (P < 0.05) , H K2 5K 3 Z i)
TRFZES (P> 0.05) 41T REREFE S AR UL K A &
B0 E PR RO B RS T 20 A B Gy, BV 10 £ 2
K= 1. 0 h, #2256 he

R3 ERHRERIZEXRBAESN

Tab.3 Analysis of variance of the orthogonal test for volatile oil

extraction process

FERR  BEFFIA AWE ¥HF  FHA  PHA
1 EAER 0.220 6 0.037 33.000 0.030
A 0. 002 2 0.001  1.000 0.500
B 0. 002 2 0.001  1.000 0.500
C 0.216 2 0.108 97.000 0.010
iR E 0. 002 2 0. 001
5B 5 %t 0.222 8

2.3 IiFRIE

F b T7 LI FR I 4 B B 3 03, 4545 % i e L2 R
T AT RS 45 A R & i R 1. 6 mL, #2278
ZTARENT,
3 FELZURSRIRIZMIE
3.1 FERXRMNE

SR ] RE B 25K I SRV Ay K St E R 2y
WO = G | O AT R ROT CBSFLA B IR
24 YISO & S 5 AR R S R SR e Ab T L
PIFRBCHEA KT 94y, 45 91. 00 g, I AR 7 b 5 Y
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DA R i e T2 U T B FL A (BRI 2 S T
2yt LA R BOROE S, 38 YR 4A , 100 mL 2 2,
TR EZS , RIFS M 4 R B2 29° 0. 91 ¢ 422 / mLL) ,
FHEERER I mL, B2 PREEENZEL IS, T
105 CT R fE &, & T T4 T2 21 30 min, B
whRE R, A TEHEERREITHESE(%) = THR
it (mg) /K7 B (mg) x 100% J .

3.2 BREEHF. ABREZ . HEHFSENEM-
3.2.1 B4

{6154 . SHIMEN Ankylo Cg#: (150 mm X 4. 6 mm,
5 pm) ;A : OB (A) — &% 2 mmol / L B — MK
0.2% W 12 /K % W (B) , B B ¥k i (0~ 40 min B}
15%A — 25%A ,40 ~ 80 min I} 25%A — 35%A) ; i i
1.0 mL/ min; % K : 280 nm (0 ~ 34 min, A1),
350 nm (34 ~ 38 min, R FEF Z ) 205 nm (38 ~ 80 min,
FREBAF) AR 30 °C HRERE 1 10 L.
3.2.2 EmHE

33, 1 9 R AR A5 ImL, B 2 mL 7
I, 0 A 2, 220 22 wm JEIETE T, BUE IR, NS
P R BB B R R R R T R R
TR SERRGE , B 10 mL AR 0 B A A OT 2
25 il I e B oM B B 10, 14 mg / mL R FR L
695 wg/ mL. AT 6. 46 mg / mL 19 IR A X BRI TR
Fie 3. 10T J5 k43 ) il 5 AR S B X0 A0 T R Y
PERUH 45 W45 1 mL, B2 mL A5, N B E A, &

0. 22 pum JEE I, HUZEUE IR , BIAS T 0T HR S VA
3.2.3 FHE¥EH

F e ih IR ES 5 % MR 5 2 iR 2 R
3.2.2 W F 3R M4 IE &, 4% 3. 2. 1 IR (o 4kt
FEISE 105k 3% [ L g SR A i I i b 7E S TR
B KT I Y03 (] PR B T Ak A R e i 0 4%
Nz e S = SR S N YRR D0 B i v LN N

MR RFE WO E R RBF R SR
A B S EHRE , B 10 mL 28R, I P B AR O
2%, RS Tk B 43 ) 10, 14 mg / mL, 695 wg/ mL.,
6. 46 mg / mL TR A5 X6 FEH VS VR, o Y IS 00 R Tl
BFR BN IR Gox BEA VA R  BBGE L %3. 2. LI B 4%
PR HEREIE , AREI B 53 5T et Wk B2 (X, g / mL) Ay A
Ap b W TET AR (Y ) S DAL BR R A7 2t ml 5, 45 815 5 7%
Y, =2033.6X, - 22189 (r =0.999 6) .Y, = 90 094X, —
31 187 (r = 0.999 6) .Y, = 31 725X; — 304 267 (r =
0.999 5) A REW] EHH AKBEER EFHIE
e 3 IAE 505 ~ 5 070 g / mL.2. 78 ~ 27. 80 wg/ mL.
324 ~ 3232 pg / mL3E FIN 5 HRIAZ M DGR RIT

R 4 P+ K 2 W IBCTR A5 X R I RO R B
3.2 VU NGRS F R I SLHEFE I AE 6 IR, 0 SR I IR
SR R ORBRE R S TR RSD 43 5 h
1.36% 1. 12%.0. 76%(n = 6) , & WL ZHAE 5 E R4

Feoe tE e - B 3. 2. 2 700 At 3t VS G i, 49 il
TEIRIE0,2,4,8,12,24 hiH% 3. 2. 1 F B354

U/ mV U/mV
1
220 2 3 000
200 1 3
150 2000
100
1000
50 3
2
0] ¢t/ min 01 t/ min
0 10 20 30 40 50 60 0 10 20 30 40 50 60
A B
U/mV U/mV U/ mV
2 000 3000 1 3000 1
1 500
2 000 2000
1 000
500 1000 . 1,000
2 3 j 2
0‘ - . - - .t/ min 07 t / min 01 t/ min
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
G G, G,
158 2. KEFEZ 3. REESF
A RSB EER B ARREER C - C, MHENBEER (5 A HIEHE X Fi REHE)
1 BkEBIEE
1. Baicalin 2. Luteolin 3. Asiaticoside
A. Mixed reference solution B. Test solution C, — C,. Negative reference solution (lacking Scutellariae Radix processed with wine,Siphonostegiae

Herba, Centellae Herba,respectively)

Fig.1 HPLC chromatograms
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HEREIE ISR T AR B R B KRR B R B S
T T AL RSD 43514 1. 06%,0. 95%, 1. 78%(n = 6) ,
FEHA ML A TR IR A 24 h NEROE .

A R —HEZG A A 3. 2. 2 TR
P A A A W, AT 64, T 3.2 1 IR (g A
PERRIN G , I SR T AL S5 AT A OB R WA
I ALY RSD 405 h 1. 57%,2. 08%,1.35%(n = 6) ,
KW EEE R

IRE TR« B 00 6 R S V0, I A A >
FHES PR RO ORRRLR (A 5 100% 1R
AR IRV U, 45 3. 2. 2 300 T 5 i il A A R A R
3.2 VIR (A3 S R FE I i | S5 SR AT R R R BT
B ECE A BB 4300 98, 90% . 97. 54%
102. 75% ,RSD 535 1. 36% .2. 02% .2. 38%(n = 6) .
3.2.4 HEREENE

43RG % W IO My At 3 U R, B 10 L, $%
3. 2. TN s A AR TR AR S RO R R AL
EREST SRS (ng/g) = LM BRIk E x
200 /PR e .
3.3 IEXKIEEiT

DT ERRAERET RBER BT HEN
VN TR, DL E 2R G155 M ER G HEbn , UL S BEARTR
SRR A BRI (FEREB) JREURE(HZEC) .
PEMCRS ] (PR 28 D7) M B 5N 2R e A 44 & M il oy 12
BT 2B AR R A R IR T 2 IE S IR  R 5
KL 4, IEASIREE T ILER S .

4 FERERSENIZTESRBEZRSKE
Tab.4 Factors and levels of the orthogonal test for non — volatile

component extraction process

®5 EEMEASRBIZEZKWIZITSER
Tab.5 Design and results of the orthogonal test for non — volatile

component extraction process

R i FER 4% (mglg) EAREN

)

00 B ¢ D £(%) REER ABEE £3¥F 0 (D)
1 1 1 1 1 50.48  78.09 0.38 6375  86.94
2 1 2 2 2 70.58  43.85 0.20  59.15  76.94
3 1 3 3 30734 125.64 0.57 7475 122.35
4 2 1 2 3 65.68 11646 0.53  80.32 118.30
5 2 2 3 17290 131.36 0.5  76.96 125.83
6 2 3 1 2 59.96 6571 0.61  78.76  93.00
7 3 1 3 2 6268  87.40 0.23 5415 90.53
8 3 2 1 304852 49.50 0.31  36.30 57.31
9 3 3 2 1 6331 107.22 0.87  75.82 11114
6 ETMAMEXES
Tab. 6 Principal component — related information
Ema A FETRE(R) BT ETRE(%)
F, 2.26 56.55 56.55
F, 1.09 27.35 83.90
F, 0.50 12.52 96. 42
F, 0.14 3.58 100. 00

KEF - BEA(%) AEB M) AECCR) BFED(h)
1 40 8 1 1.0
2 60 10 2 1.5
3 80 12 3 2.0

3.4 ERHHMEEEITES

e SCHk[19 = 21 ], 2R I SPSS 26. 0 G812 4%t
25 BARIEAT E R T, DR IEE R T 1Ak =
BT BE R BN ET 2 AN (F, R ) RRIEE R T 1, Rt
D7 22 SRR N 83. 90% . A Sz W45 T 48 A KB 4315 B
e HUCAT 3 AN B4 (Fy L F, Fy) , B Z 5tk RN
96. 42% , A {4 B SRR AR 1 (0 R 4045 8. o B AT 34N
R FERST WK 6,

FRAE 1853 R B o0 5T 3 A o A 4y, A K
K'Y, =0.145Z, + 0.760Z, + 0. 8987, + 0.926Z,.Y, =
0.950Z, +0.303Z, - 0.295Z, - 0. 112Z,.Y, = 0.271Z, -
0.575Z, +0.190Z; + 0. 2452, (b 7, . Z, . Z5 2,53 5 H
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TEARFE HEET ABRER, B5TER) K E
B T4 5 HOy 25 SRRk R R e BRI, B A 25
B, B AL Y =0.565 5Y, + 0.273 5Y, +
0. 125 2V, IEAC IR A5 R ILFE 5.
3.5 AEMMBREIZHE

K HI SPSS 26. 0 G it27 8 A F A7 43 A1, IEAS iR 50 7
ZT LR 7456 — B R, 45 N £
BUOKEBIUTE R D > C > A > B, HIXHRL 45 A %
(P <0.05).A,B,C, D45 /K0 ¥4 B E k25
(P<0.01) AIEE S LGV, B E BRI T 20N
A,BLC5Dy, BILL 1045 5 60% LA, B3 VR, BHK 1 h,

®7 EXRBAEZESW

Tab.7 Analysis of variance of orthogonal test

FERR  BEFAA AWE  HF FAa P
B EREA 1 069. 542 8 133.693 13369.278 0.005
A 283.796 2 141.898 14189.795 0.005
B 221.773 2 110.886 11088.625 0.009
C 300. 297 2 150.148 15014.840 0.003
D 431.039 2 215.519 21551.943 0.016
#E 0. 020 2 0.010

BEEEHF  1069.562 10

3.6 IiEiRIE

F A Ty LU FR IS 2504 3 407 B IRT B LA
2 Y IO A IS 5 AR R R e AR R R 1y B
PR BUARAE S B UE S5, B LA 10 fi5 3 60% B M 7%
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B3R, BEIR T he 25 G VT 43 43 0l ol 125, 68,
124. 40,125. 9943, 44 125. 3653 ,RSD 4 0. 49%(n = 3),
PRIZ T Z2RE AT,

4 it

THIFHC  E R AR R A6 2 o i am 25 3 A
1B, BE DA e A Y e S A 5 AN 2 R IL
AN DA FLA BT R =k Y R DA
FESEA B I LIR30 AN T R AN 38, i D v
KT R PV RE CHLAS T M, PR P S i
FEFS UL B R BE GBHE Z T 5 LI T R o)1 2 )
T IE RGBS, LA R R R R G BOEE 5 K AR
¥ MR K TIEES 5 a2 Bk . 2
24, JEZE 0 M EHS 8 PRI i b Lk 2 T o o R R
B 0T R AN KRN, HLAS R 7 (8 AH 328 5
PRS2 TR, T 28 200 K53 1) A i RT B X PR R ) R T A
RS R e A — s, A 2 RS T 80 it
KB ARG I 45 G Crh 25 50 T8 7l R I FH AR
FIAE (CREZE) )RS A R i 161 122, Ay (R B I 39 1 25
A5, RS AR TR E I 7 35 A ) 25 40T, A 4 25 2R
T TR 25 A R F R 15%

FTT BEFL A (RS PO I R e s A
RBUR TR - 2 HEER IR SR IO fE 2 S 80Ul
AL TS T AN, O TP R B B U &
THY I 2o 1 2 o i S 4 50 ) P O 4 e M o0 1 T
3, DA KPR B R A T I (88 RO o0 - FE 45 il e
PEHRE T 255000 F , 25 g 250 ORT FLA 2l 4 1H)
RIAT 345 1. 6 mLIB G #8 &0h , & s ARRT e, i — 2D i
UE T 5 2 T P2 R 0 M (X T4 2 i Y F2 B2 %
Yy o Ak H AT E N AN AN R, A R e St — 2
WFFE o B IR 2 R 22 | 45 PRl 5 2 AR 45 R M A
O3 T AT EME o A R O BT, A A1 T A0 0 4 R, A
LRI R 2GRS R X 0T 32 A RO M
TR R I EE Y, LSRR SRR IR AR S
K IE AR I 5 45 G F L o3 B, X R By i T A
R FEAYNG (FRE R ORBER ES ) &
O3 AT R 53 B, 465 25 S A e 3 4 1 AR 4 T e 24
RS BEZ A& R LR R B A FRAR & R AL A
W—HELE GV AE S, 45 G 1F R s TR X 2R 50T
MaE AT T 22500, AR B A R A T2

LR TR ARG R A T I B A A% e
7R AN R 2 M M R R T2 e KPR BE AR B
THBULST , R IR RST RS 25 F R B95E T Bl
S 2% 30k
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