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ABSTRACT OBIJECTIVE: To establish the method for content determination of ligustilide and to optimize the extraction
technology of volatile oil and inclusion technology in Quhan zhufeng granules. METHODS: HPLC method was adopted. The
determination was performed on Waters Cis column with mobile phase consisted of methanol-water (70:30, V/V) at the flow rate
of 1 mL/min. The detection wavelength was set at 327 nm, and the column temperature was 30 °C. The sample size was 10 pL.
Using yield of volatile oil and the content of ligustilide as index, with soaking time, the amount of adding water and extraction
time as factors, the extraction technology was optimized by orthogonal test. Using inclusion rate, the yield of inclusion compound
and yield of volatile oil as index, with ratio of volatile oil to f-cyclodextrin, inclusion temperature and inclusion time as factors,
the inclusion technology of volatile oil was optimized by orthogonal test. RESULTS: The linear range of ligustilide was 0.4-4 pg
(r=0.999 9) ; RSDs of precision, stability and reproducibility tests were all lower than 2% (n=6). The recoveries were
96.75%-102.03% (RSD=2.06% ,n="6). The optimal extraction technology of volatile oil included 10-fold water (mL/g), soaking
for 15 min, extracting for 8 h. Average yield of volatile oil was 0.310 7% , and average content of ligustilide was 0.418 0 mg/g.
The optimal inclusion technology of volatile oil included ratio of S-cyclodextrin and volatile oil was 1:8 (mL/g) ; inclusion
temperature was 50 °C ; inclusion time was 3 h. Average inclusion rate was 69.43% , and the yield of inclusion compound was
58.89% ; the yield of volatile oil was 14.15% . CONCLUSIONS: Established determination method is simple, accurate and stable.
The optimal extraction technology of volatile oil and inclusion technology are stable and feasible.
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F1 MEFEEKZERIGESR (n=6)
Tab 1 Results of recovery tests(n==06)

FEfGE,mg AR, mg MEE, mg  IOEER, % FIEERER, % RSD,%
1.248 1.230 2440 96.91 98.97 2.06
1.236 1.230 2446 98.37
1.228 1.230 2483 102.03
1.242 1.230 2432 96.75
1.236 1.230 2461 99.59
1231 1.230 2463 100.16
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Tab 3 Results of single factor tests
i
e A B C
SAMEG RGO TARES ERE %Mﬁ@a g Bk
,mg/g 2% i, mg/g 2,% ,mg/y %
1 0.3812 03582 02132 03455 0.2879 02962
2 04348 0446 1 03868 0.365 8 03614 0408 1
3 04565 04556 04569 04547 03826 04803
4 04687 04543 04643 04763 0.5067 05237
5 04855 04511 03851 04016 04809 04211

2 3 ATHfE 3N TR 11 34K Sy < 12 LA []
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Tab 4 Factors and levels of orthogonal tests

AU ) x100% s FHI3 (% ) =5 9y h & il B /A 5
WS Bn BT x 100 % 5 25 F T3 (90 ) = W B 4% 2 i Jot

¥ k3 BRI AR 100% ],
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; ;3 1(2) ) Tab 8 Experimental results of 3 kinds of inclusion
3 85 14 g methods
2R IO o+ B 4 sk A%, % AR, % TR, %
= 5 Rt SER Ak 6379 97 10.53
Tab 5 Design and results of orthogonal tests B 94 o 856
REE A B C D RANESEmgy BRINER % SRR ik 594 55 829

l 1 1 1 1 04809 04918 40.62
2 1 2 2 2 05878 04921 4538
3 1 3 3 3 09791 0.598 5 66.92
4 2 1 2 3 12940 0.5576 7930
5 2 2 3 1 09054 0.6675 6635
6 2 3 1 2 0.699 6 04734 49.61
7 3 1 3 2 15767 07134 9795
8 2 1 3 03009 0.765 6 4336
9 3 3 2 1 10950 04476 66.15

K 15290 21787 13358 173.12
19525 15509 19083 19293
K 20746 182.65 23120 189.56
R 1819 209 3254 6.60
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Tab 6 Results of variance analysis

2N

JERR EYEEA HHE Wik F P

A 546.60 200 27330 730 >0.08
B 660.15 200 33007 881 >0.08
C 1604.11 200 802.05 2142 <005
D 7490 200 3145 100 >0.08

H:Fos(2,2)=19.00
Note: Foos(zyz)zlg-oo
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Tab 7 Validation experiment results(n=23)
RS % g HAWE &, mg/g HRMER, % AT S

| 40 04190 03120 99.32
2 40 04130 03139 98.51
3 40 04220 03066 9930
(i 40 04180 03107 99,04
RSD, % 1.09 12 047
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Tab 10 Design and results of orthogonal tests

HES A B C D RK% GalliER e K% SaiE e
1 1 1 1 1 4225 46.28 9.69 67.05
2 l 2 2 2 6343 4885 1371 7143
3 1 3 3 3 6027 49.71 12.81 88.43
4 2 1 2 3 6043 411 997 83.74
5 2 2 3 1 09.19 56.88 9.99 9457
6 2 3 1 2 6738 5133 10.78 9220
7 3 1 3 2 5857 5072 176 79.94
8 3 2 1 3 4334 51.63 6.07 6459
9 3 3 2 1 63.19 4745 8.95 84.54

K 2708 23165 22401 24632
K, 21126 23059 24045 24357
K 229.06 265.16 26294 23751
R 1473 1152 1298 294

Rl AESWER

Tab 11 Results of variance analysis

TERR  EEEYIH At Vi F P

A 41518 200 20759 3065 <005
B 25768 200 128.84 19.2 <005
C 25462 200 12131 1880 >0.05
D 1354 200 677 100 >0.08

‘Z:F:Foos(2,2):19.00
NOte:Foos(2,2):19.0o
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Tab 12 Validation experiment results(n=3)
Re HAE% % I, % T, % Sai A
1 69.58 5892 14.11 99.21
2 69.88 59.11 13.89 99.22
3 68.84 58.04 1445 98.95
Tl 69.43 58.89 14.15 99.13
RSD, % 0.77 040 1.9 0.15

24 BRBEEWER

BUp-PRMIPRG A5 15 - RIS M R 5 4 L B-3P M
RSP &, 73BT 35k R b, DU R/
W SRR, T 10045 AR UL, AR LK
20 P 2A HhB-ERHIDRG LRSS ffcER 5 ] 2B PR S
B- PRI BN 5 -5 p-FORIURT AR DL, ELA 20 B il
FATE 5 B 2C TRl S W 25 i W I 2, 2 AR AR
PRI RSN

A -FRNINE B. 5 p- AR R S

C. i
B2 #EZHEEWHERERE(x100)

Fig 2 Microscopic identification maps of inclusion

compound of volatile 0il(x100)
3 it
A SCHkRE , FESI &S T2 R K2 E
MmO AE R B, DL R R AL RRE ez B
RN Gy 3], IR M7 300 AR GE R H -4

- 196 - China Pharmacy 2019 Vol. 30 No. 2

9‘(\
[5]
[6]

WP RTHE M TR, e T AR R B AR, ]
Tl
2 PR A B, R AR AR WL AT 5,
TR 5y BT p- PO TR A K PR T, LS
BAGEA, NI S — 7 B 1 J0/K Z B B 251 7
A4, 1 AT RS R I A B 3 1, 398 SR 4% K I TE B- 2R B
IERUR Y Tl Sl i G S S I R 015 L T
B-FIMIPRG I 7 A A TR B RIS
Yy, FLBR AT S BRI o 15 P T 2y iy
IKIEPESN, i AT LA 3 25 R AS AR . AR 6k A 2
TN IG KB, B-FRRIPRG A AR, 5 i ACIR , 32
INFE RIS B-PIIRE R AR E AL 5
25 BT, A IS R B I T2 Rl 5 T 2R
SE AIAT 5 BT 5 S TR (e A i, A T
SE 3k
[1] ESINAT AR 2 AR B SR B A 08 97 WA IR A -
PR R R I RAT T [D]. 22N 2 K2, 2016,
[2] WANG C,DUAN H, HE L. Inhibitory effect of atractyle-
nolide I on angiogenesis in chronic inflammation in vi-
vo and in vitro[J]. Eur J Pharmcaoh, 2009 ,612(1/2/3) :
143-152.

[3] JIANG M, ZHOU M, HAN Y, et al. Identificatio F-
kB inhibitors in Xuebijing injection for .W‘t
based on bioactivity-integrate UP@ [JY. J Ethr-
ropharmacol ,2013,14 : —4g83.

[4] BAEKE @_ﬁ S

0 fx ctlof ehidium officinale makino and their in vi-

foJpiblogical effects[J]. Molecules, 2011, 16(10) : 8833~

,et al. Components of rhi-

IMEER, SRR S i (R Ak 22 i A BT 28 16 1 B Lo
PR RRFSE[J]. E 25 445 4 &, 2015, 36(7) : 58—60.
Mttt , T BLECAT, 4 A0 e AN MR T 4 T M S SR AT
FE[3].F B s RAF R, 2010,23(7) :568—570.

[7] ERGUMTEF 2 F AR EFE . w3[S].20154F
JtAG ST s i e 2R H R, 2015: 203-204.

[8]1 Fbihdh, 2V, ZB5E 44 & PRI (0 A& BR 15T
EJR R AFAE R AR (7). B 55 36 75 ) &2 4 & ,2013, 19
(2):352-356.

[9] RF, BN, FHEHET, 5 SCME B e 2 IR B
AT D P E =B R $4E,2012,18(9):53-56.

[10] hae, FRFT, RIS, 5 A0 5 UR A 15 4 i $2 ORI
B-CDW A T MBI A% E E E 25, 2009,20(2)
363-365.

[11] S, SEE, S, 5 S R 0kr R34 A R U A 5 T
AL P B ER 4 E,2017,37(11):1043-1046.

[12] Rthmm, B0, s be?T, 4 IR S8 2 TR Y JL-BAI
AP &[], P & 25,2017,39(5) : 926-933.

[13] #fE, &, TN, 5 A FHBUR R4 L it & T2 A0k
[9]. % B 58 7 5 % &,2015,21(1) : 32-34.

(i 5 11:2018-08-22 & [a] H 1].2018-11-16)
(PR %)

FRREIZ: 2019447 30 455 2 1





