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Optimization of Extraction Technology of Arnebia euchroma, Hyoscyamus niger, Citrallus colocynthis and
Cynips gallaetinctoriae from Compound Gallnut Cataplasm by Orthogonal Test

HE Cheng-hui', LIU Xuan-lin', XING Jian-guo', JIANG Wen’(1.Xinjiang Uygur Autonomous Region Institute of
Materia Medica, Urumgqi 830004, China; 2. Shihezi University, Xinjiang Shihezi 832000, China)

ABSTRACT OBJECTIVE: To optimize extraction technology of Arnebia euchroma, Hyoscyamus niger, Citrallus colocynthis and
Gallnut from Compound gallnut cataplasm. METHODS: The ethanol extraction technology of A. euchroma, H. niger, C. colocyn-
this and C. gallaetinctoriae from Compound gallnut cataplasm was optimized by orthogonal test with the concentration and amount
of ethanol, diacolation velocity as factor using the contents of shikonin and scopolamine hydrobrminde, the yield of extract as in-
dex. The water extraction technology of gallnut was optimized by orthogonal test with extracting times, extraction time and amount
of water as factors using the content of gallic acid and the extract yield as index. RESULTS: The best ethanol extraction technology
was as follows: herbal plants were smashed into moderate powder, adding 10 folds 85% ethanol for percolating and extracting, at
speed of 3 ml/min; the best water extraction technology was as follows: 10 folds of water, extracting for 3 times, 1 hour for each
time. CONCLUSIONS: The optimal extraction technology is reasonable, feasible and suitable for the extraction of A. euchroma,
H. niger, H. trionum and Gallnut from Compound gallnut cataplasm.

KEY WORDS Compound gallnut cataplasm; Shikonin; Scopolamine hydrobrminde; Gallic acid; Orthogonal design
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2.1 ERZEZSEHNE"

2.1.1 MR A S A S HE SR R R R R L AL A A

FroE , BT 25 mUm P i B AR 1 ml % 140 pg A2 e 4R

BT IR 728 U 5 PR 25 i BOUE Y 45 ¥ 5 ml, B F 25 ml

S, I B R R RS A 1 ml 7 28 pg AR R

TR, RIS

2.1.2 MRELM @FEH: : Kromasil Cis (250 mmx4.6 mm, 5

pm) 5 i ENAH : FEE-0.025 mol/l iR (85 : 15, W/ V) s krilll i 4

515 nm; AL : 35 °C 5 : 1.0 ml/min; #EFERE: 10 pl.

2.1.3  prAEfh e A3 IR A RO B A 1.2.3

4.5.6 ml, & T 10 ml i, I EBER R 2 208, 325, S R

NS HE P T TR o G R R LA T S VA T 10l 42,127

CFEAAEA BINE o LA RE SR IR (x) i A, i T

BUME () AR bR, HEATZRPE RN 15 A0 BE SR o ik 2

TEREL,
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2.2.1 XRESIAWA R BRI ER AR R O e

FEBFRAE , BT 10 ml SR, i FF FEd A AT 1 ml % 400 pg &

TRR AR R BB 6T HE R I 48 Y5 PG 2% S BRI 45 7 1 ml,

T 10 ml s, Jin A e 2 20 B, #2250, U 1 ml % 40 pg &

TR IR AL FE S B A X R A, RIS

2.2.2 {OFEAM @3 Kromasil C«(250 mmx4.6 mm,5 pm) ;

WA : = ZW-BR R (B =2 4 ml, i7K 500 ml, INwEER

1.8 ml, JI7K 22 1 000 ml, ¥&%7)-Z M5 (85: 15, V/V) s Kl ip £ -

210 nm; FEL 2 35 °C 5 3K < 1.0 ml/min; #4210 ul,

2.2.3  PRUEMZRIIHIE D ISR IR 7R A Ton) 1

SR A5 0.5.1.0,2.0.3.0 4.0 ml, B T 10 ml &, JT P i

BREZEE 257, RIAS 240 % BT R o R 2% R LA 6 R s

W10 pl, 422.2.27 0 0385 S5 (AR HEREIN S | AT BRI v Ji

(o) A b , W TET AR S8 () AN A b, A T2 1T, A5

TR AR A AR £ PRI 1.
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2.3.1 XERSIERH S BOSE TR IS SRR

FE N EER AT 1 ml & 72 pg IR TRRANIA , BA5 .

2.3.2 fAiELE  A3EH  Kromasil Cis(250 mmx4.6 mm,5 pm) ;

WA EE-0.1 % W52 (5: 95, V/V) s Kl K - 270 nm; A1 :

35 °C; ¥ii% : 1.0 ml/min; PR 10 pl.,

2.3.3  bruEMZR TR A3 BIRE B TR IBON RSV 1.3.5.7

10 ml, B F 10 ml )i, FHF B e 2 20 1, #8250 , B3 240

X BRI o R s W RO X BRIV 10 il 2272.3.27 3 T e

AR AE . LUK IR BTV 8 (o) St A b, g T AR R 43

() AYARAR S TEAE A A FRRbn kit 2, E LR 1.
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Tab 1 Standard curve equation of each component(n=5)
ARG FRlk i SR pg/ml v

P Lo y=152371 541735 124~744 09992
SMBRREN =188 846 x-208 898 20.0~160.0 09992
RETR =510 387 x-325 908 72~720 0.9995

24 BREBEMNE
RIS MR S AR BUK 50 mi, B E TR (m) 784

TEZD; 20134555 24 45 35 1

LA KR 45T, 105 °C T4 208 i 5 B T A8 2 31 30
min, TGRS SR E R (me) o F3% PO RBER . OB
PR B H =500/50% (my—m, ) /30x100 % ; K IR IRF1F R =
1 000/50x (m,—m,)/10x100% .
25 HHRBARNHE
2.5.1  CFEIRBUIGR AT A BUE R CRANF T P
JRHP R 45 10 g, A BB TR T, W AE B TR, F 85% £ s
25T 500 ml s rh A0 CBEARBUA R . FRBORT 0.45 um L
FLUERSE, BIAS T  o
2.5.2 REEBHE R AT BORE T HHR 20 g, K
[l PR, A PR BOR , F K A2 25 F 500 ml &I, £E K iR
BUAT . BT 0.45 pm fEFLUE R, BIASIH S VAR
2.6 ZEERBIZMMRE
2.6.1 IEFCRIEME T FRBCEE RANTF B PH R 3 8k 24
It , 45 BT e RN B R 30 25 AR, R B IR LA
T B FRFRI, 2501 (R B N o B B . ERORE I £ R
(A) BIEHEE (B)  LBEFAE(C) MH LR ZE, MR )y
A O VE T B e 55 K EUIR IR AR H s B
WS R BRI LRG0 (557 = AT R Tk
JEE /72 TR 48 B 2 o R i A < A0+ U TR IR 4 1S o T R vk
JEE /TR R AR L I e VR 3 e KA < 40HIR A R IR 15 %
T KAE*20) JFEHR , R Lo (3") IEAZ RFA TR . R 5K
T3 25 IEACTRIGAE 03 35 E e L2 4.
*2 BEE5KFE
Tab 2 Factors and levels

i

¥ A% B, ml/min Cf
1 65 1 10
2 75 2 12
3 85 3 15
®3 EXHWHER
Tab 3 Results of orthogonal test
D = T et e e T
LS N - AT i ol
1 1 1 1 1 7116 20.44 1909 66.63
2 1 2 2 2 7496 26.06 1752 70.04
3 1 3 3 3 68.12 39.48 1737 7362
4 2 1 2 3 7150 59.36 1993 88.62
5 2 2 3 1 76.04 69.12 1771 93.99
6 2 3 1 2 70.36 70.36 1744 9147
7 3 1 3 2 72.06 5824 2000 8837
8 3 2 1 3 70.02 7424 18.09  94.03
9 3 3 2 1 7192 70.18 1805 95.86

Ko 2009 236 25213 25648
Ko 2408 2806 23452 24988
Ko 826 260095 25598 25627
R 6191 113 385 660
M3 3. 3R 4 W1, R A XN 4R bR A B M2 (P<
0.01), 255 HALZE I, e /KF- 35 B (C N Z X PR ARG 2
EVERZ R RRARAS A TR A A R R IR RS
% I8 R AR EBUT 200 ABC, B2 R R AP A L i 10
Pt 85 % LW, SIS, (B AL 3 ml/min.
26.2 TZEIERALE B HobEE, % LA g T
il 5 SHLRESS  FFME LRSI, AT TRkl 4558, A&
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Tab 4 Analysis of variance

RT HAESWER

Tab 7 Analysis of variance

TR BRI A B F P JiERS BETIA FH i) F P
A 96721 2 483,61 10300 <001 A 1305.58 2.00 65279 2985 <005
B 5745 2 87 6.12 B 168.73 2.00 8437 386

C 231 2 125 027 C 13361 200 66.81 3.06

D 939 2 469 D 87 200 2187

PR 1 036.56 8 BAR 1651.66 8.00

T Foos(2,2)=19.00;F0(2,2)=99.00

note: Fos(2,2)=19.00;F,0(2,2)=99.00
RSB AR IR R BT SR 40l 71.64.69.74 pg/ml,
RSD M50 1.2% \1.5% (n #5759 3) ; 12 E 5% 4 18.55% ,RSD=
0.8% (n=3), 5IEZIILE XY &, RLEN T ZA 2
JE AT,
2.7 KEBRIZRMRE
271 IEZSREAMIE TF s R e g A, BRI I
YA I E (B) K& (C) MR, LI E TR
R B R AR RN LA TR (LR 5Ty =10 B TG &
8 T TR U R VAR I i KB < 80-HIZ Y AT IR B AR R A K
{Hx20) PR FR, R Lo(3) IEAR R T8 . & 57K
FWLR 5 IEAT IS A R LR 6 2 e R HK 7.

#=5 HEESKE

Tab 5 Factors and levels

kT N L =
X B,h Cfi
1 1 1.0 10
2 2 1.5 12
3 3 20 14
x6 ERRBLER
Tab 6 Results of orthogonal test

e A B C D WETFRRERE, po/ml BHER, % FHTH
1 1 1 1 1 39.023 57.62 51.63
2 | 2 2 2 56.708 63.10 69.97
3 1 3 3 3 58487 64.15 71.94
4 2 1 2 3 59.101 15.57 75.33
5 2 2 3 1 63.876 76.79 80.21
6 2 3 1 2 66.591 73.80 82.09
7 3 1 3 2 71.806 81.63 94.79
8 3 2 1 3 71.408 7183 87.71
9 3 3 2 1 83.226 79.85 99.54
K 19354 22175 22143 23138

K, 23763 23789 24484 24685
K; 28204 25357 24694 23498
R 8850 3182 2551 1547
H12 6. 7 0l A1, 2R A MR PR AR A 5 R (P<
0.05) , 8545 A 253 HT , BE /K- 3 B L C R B R FRI4TC B #k
SN N BRI RAS T T, G54 BN R IR S R B 5 IR,
15 S ARSI T 20 AGBLCy, BN 10 4358 7K, 3283 ¢, 451K
1.0h,
272 TZWUEIRL B M fobid &, # BiR i T2
il g 3HERE A IR E LR G4y , AT T 2RI . 4520,
TR R My 80.536 ng/ml, RSD=1.3% (n=3) ; B 15

i Fous(2,2)=19.00;Fon(2,2)=99.00

note: Fu;s(2,2)=19.00;Fo0(2,2)=99.00
%478.52% ,RSD=1.5% (n=3) , SIEZ XIS R4, £
IR AT Rl Al AT,
3 itig

SR RO Y A SR B A HOK P AT VB L T R R
FE , A R 22 SCHR R F 5 v B 20 [ 37 1) O s R B e 8 e
. EHAEFRIGIT K, 5 R R BUE S RN R A 2
Py i BEESOIR B AT, HL R IR B T e R e U R AR L
T AR R SR B, B T g s
TEARBCR AN 51, 25 AN FIRLE T R BUW AE i L R -
TR IR B 15, HAER T [R5 2 U 75 7™ 4% 42 il 42
BRI 3 AE Tl A A 7= rh 3 in 7 SR BOfE i . Bk
7 AR WY O G A T AR E RIS Tl
77 RIS ATk B4 e A SR BRI 2 REIR Y H Y

2B RS 2 R 2y b R I IRl E AT T, &
TRV A R ] A, 20 e 25 R RN U TR R AR R 2 1 2
BT, AT TBUE, 2 Tl A 7715 249 Ty T 2545
L E 2GR AR L
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