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Optimization of Water Extraction Technology of Yangxue Jiegu Capsule by Orthogonal Test

ZHEN Xiaolong', HOU Shougian®, DOU Xia'(1.The Processing and Quality Control Engineering Technology Re-
search Center, Affiliated Hospital of Gansu University of Chinese Medicine, Lanzhou 730020, China;2.Dept. of
Chinese Medicine Orthopedics, TCM Hospital of Gansu Kangxian County, Gansu Longnan 746500, China)

ABSTRACT OBJECTIVE: To optimize the water extraction technology of Yangxue Jiegu capsule. METHODS: Using adding
amount of water, decoction time and decoction times as investigation factors, ferulic acid content, icariin content and yield rate as
investigation indexes, orthogonal test was used to optimize the optimal water extraction technology of Yangxue Jiegu capsule; ‘and
verification test was conducted. RESULTS: The optimized extraction technology was 10-fold water, extracting 3 times, 1 h once.
Contents of ferulic acid and icariin were 0.38, 1.23 mg/g (n=3), yield rate was 28.2% (n=3), average comprehensive score was
97.11 (RSD=2.77% , n=3). CONCLUSIONS: Optimized extraction technology:is‘feasible, ‘acclrate, reliable, and can be used

for the extraction and preparation of Yangxue Jiegu capsule.

KEYWORDS Yangxue Jiegu capsule; Orthogonal test; Waterextraction ‘technology
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1.1 {us8

LC-20AD # %0 AH (3% (HPLC) 1Y, £ 45 SIL-20A
H SRR  SPD-M20A % & (4 414G I % . HP-1 H.2%
B L . CTO-20ASUP A1 IR A % ( H A B A #] ) ;
BP210S H 041 KV (£ 5 Sartorius 24 ) .
1.2 Zhd A 5ilF

Ba] B 1R 6k BR (IS0 110773-201313, 4 &7 . >
98% ) \FEF AT BE AL (1650 110737-201302, 4 & >
98% ) ¥4 F B S 2 SR e F SR B 5 20 LB R
VEAE S Wale | 4 SE 12 BRZG A I T 22 N T
UIRE PR A A BRA T, 2K, B G 2015 4 fR( P
] 245 ) (—38) M S HLAE 5 2 Ry i ali s K b aligk ;
Al et
2 AEEHER
2.1 IKIRERIFIF

Fie b Ty LB RRECZ A1, 611 123.5 g, InA — 2 2K
PRE, B, ¥e i & 250 mL, 51
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2.2 MBRBESENE
2.2.1  XPRESRIC S KGR PRI 2 T
) Rl B B2 X6 BESL 11,5 mg, BT 100 mL &I, Jin s
VS A, BV EE A 115 png/mL AT IR AR IT- 257
2.2.2 ML AT S AR EIC2.17 TR KB
5mL, BT 25 mL i, A H BEZY 15 mL, j# 7 Ab 3
5 min, F¥%, FEEZS,0.45 pm JEAEE L, BI75 .
2.2.3  MIHBAMEX BRI H2.07 0N kil
B 24 09 24 44 4 HoAth 25 04 10 K BRI, $22.2.27 1 F J5 ik
il £, RIAS 2GS BT BRI
224 @& A% 4 . Thermo Hypersil Gold-Cis
(250 mmx4.6 mm, 5 um) ; i 3 4 : Z 15 -0.1% W IR
(15:85, V/V) P Ji 3 : 1.0 mL/min; % I3 K : 316 nm;
FEHR 030 Cs HERE & . 10 pL. 78 Bl A 250 T, L
“2.2.17°2.2.27 WU EEWGHAEIN E , Z5 R, PSR A (i F
BLRATT) =3 000, 2B AE > 1.5, iKWK 1,
20 20

i 10 10 PR AR

0 5 10 15 0 5 10 15

AR -
1 MEBEBHSHRERILE
Fig1 HPLC chromatograms of ferulic acid

225 AMEXRFE K E I 2.2.17 5T X E
S 1.4.8.10.25 mL, & F 25 mL &I, FHEEE
25,550, IS 2R A0 BRGS0 RS %5 I R 4
HEHA W 10 pL JEREDN 2 , DABRT 2R Y o 1 v S (ug/mL)
ke A A (x) TR PAAR AT () FET e SEdm i |, 75 [l
A5 y=9 323.2x+7 0066 #=0.999'8) . 25 T 41,
B B2 7E 4.6~ 115 pg/mL 5 FhrN S 0 1 AR At R A 2R Pk
2.2°6 R TRUEVE CEEVERMAE GRS 4%
MR AT . S5 K% R A A RSD 2
0.80% (n="6) ; Fa & PR I 4 [fT AR RSD iy 1.38% (n=
6) 5 T 42 PR B 04 1T FR A RSD K 1.48% (n=6) 5 NAE [A]
W2k 96.1% ~100.4% , F-¥{E 7 98.7% (RSD=1.71%,
n=6),
2.2.7 FESINGE  FRARC2.2.47 R @A A, 43 I BO
HE A V59 (36.8 pg/mL) B A i 35 R 45 10 wL, tHEAE )
T TC SR TR, THEAE S BT B R 5 1
23 EFEHFESENE
2.3.1 XS AW A EI S R ARECT R R
(R FEF T R GG 10.8 mg, B F 100 mL g, FH
fi#e GEZS, BB E R BEh 108 ng/mL B BRI 45k
2.3.2 HHKAE R AIEI RS SRR 2. R K
/%5 mL, B T 50 mL &, In A H BEZ) 40 mL, Hi
AbPR5 min, FU%, FEEE Y, 0.45 pm BEARE L, RIS,
2.3.3 IRFIETTOHEXT IR A HI R 2.7 IR ik
il 55 BRI FE LM AN LA 2 M KR, #5223 27 I
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234 g Ak . Thermo Hypersil Gold-Ci
(250 mmx>4.6 mm,5 um) ; sl : LNE-7K(25:75, /1),
Wk : 1.0 mL/min; K00 K - 270 nm; A3 30 °C 5 dEFE
10 pLo fESCETESRMFET B 2.3.1742.3.27 I R
HEREINE , 25 5% BIeARE (B 225 1106 1) =3 000, 43
BE>15, kR LK 2,

50 TR 50111
40 40 e A
) :
230 ?C 30 FERAET
£20 £20
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0 5 10 15 20
t, min £, min
AR IE B

B2 EFEFNSAREGIEE
Fig2 HPLC chromatograms of icariin

235 ANMEXRRFEL SrkE 8 IBC2.3.17 5T % A
SV A 2.4.8.10,25 mL, B F 25 mL IR, G
25, BE5), B R0 RS SU o 43 TlRG 2% W BCER 1)
HECH U VR 10 wL BRI 52, DA VR 26 22 1T 0 0T vk
(pg/mL) R R AL AR (o) W TR R S AR AR () (A T2 [
U, 45 0] 7 F h y=1326.6x+128.2(r=0.999 8) ,_ %%
R PRI AE 8.64~108 pg/mL i [l Pyt e i FH &L 1
TR R
2.3.6 MEE fEtt @QPEFINFERIGALE  Fi K
FHOCTT I AR o s RS 2 U TR B RSD
0.65%(n—=6) ; Fe i PE i g0 i AR RSD 4 1.22% (n=
6 ) S A P i 0 0 T AL RSD K 1.89% (n=6) 5 il AE [l
WA 95.7% ~99.1% , 341 K 97.0% (RSD=1.18%,
n=6),
2.3.7 FESRINGE  H22.3.47 0N i S, S B EO R
A VAR (43.2 pg/mL) K AR A VA TR A 10 pL, HEFEIN
TSR AR, TRl TP R o
24 BEXRNE

FE AW 2.1 K3 25 mL, B T8 2 0 5
BERYZERIA, KIEZET,105 CTHE 3 h, & THas
£ 30 min, R % PR E BT, THAR B R (1R E R
(%) =T Bt/ /KPR T x 100 %]
25 EXRBMIEKREIE
2.5.1 IR TZIECIRE BT 456 SCHk[8—12]4kiE M
T, LUK & (AL %) RIZE B A (B, h) B AL
(C)MHELENZE, DAL & & R i MUK
TRERLRA TR S48 TR, R Lo (3Y) IE 38 T 0 4
WTZEH %58, WRSKEEL

*1 BEES5KFE

Tab 1 Factors and levels

0

KF AR
AUK), B BRI b CREUH)
1 8 05 1
2 10 1.0 2
3 12 15 3
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25.2 IESGABACRG T RAZRLEG IS, H
Hh B A MR SR AT SR ) 40% 1R R
20% , £ 5 VI = BT IR 5 M R B B0 R 5 4 < 100
0.4+ 78 5 /A IR AT & B 100} 0.4+ 547
I RAFE Fx100x0.2, IELI BT 545 R K2,
T ZMTERIA 3,
F2 EXHERITEER
Tab 2 Design and results of orthogonal test

SEY MRS REEES BER 45

b2
Jo

A B C D E.mgg E,mgg % T
1 1 1 1 1 0.17 0.61 1545 4890
2 1 2 2 2 0.31 0.95 2332 78.03
3 1 3 3 3 0.34 1.01 2715 8573
4 2 1 2 3 0.31 1.08 2421 82,60
5 2 2 3 1 0.38 1.29 28.08  99.09
6 2 3 1 2 0.20 0.65 1842 53.87
7 3 1 3 2 0.24 0.94 2697 7296
8 3 2 1 3 0.18 0.64 1725 50.63
9 3 3 2 1 0.33 1.24 2647 9117

Ko 7089  68.15 5113 79.72
K, 7852 7591 8393 6829
Ko 7158 7692 8593 7298
R 763 877 3480 1143

R3 AESNER

Tab 3 Results of variance analysis

ESRE WETHR AME % F P
A 106.870 2 53.44 1.000 >0.05
B 138.151 2 69.08 1293 >0.05
C 2290.840 2 224542 21436 <0.05
D 198.162 2 99.08 1.854 >0.05
RE 106.870

H:Fos(2,2)=19.00
Note: Fos(2,2)=19.00
FH % 2 FIL3% Wil AL, R 2 CHR IO %50 %) PRI 25 R 5
R R R RN AT A A AR
W, PR BORE HE]) (PR ZE A Ok &) X Ft a8 45 i
M AN, s 2R K /NVHEIP AR C>B>AL 47675
FE, AT E K ER T 200 ABLCy, BN 1045 /K R 3
W, BHRAIE L he
253 BGUFIES ATy U IRRECZ B, i BE AR
ek B UL T 248 0, A IR R B, W4 %2 250 mL, il
FE SO T BT AR R VR SRS T i, IR R R
AT AR AR 4
F4 WIELEER(n=3)
Tab 4 Results of verification test(n=3)

BRSPS E mge BRETSEmyy HER % HAEY RSD,%

1 0.36 1.22 27.6 94.52
2 0.40 1.24 282 99.77 277
3 0.37 124 28.8 97.04
T (E 0.38 1.23 282 97.11
3 itit

AHFFENL T 250R 223K 12, 5 2R T 248 hR L4
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