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Optimization of Extraction Process for Scutellaria baicalensis, Phellodendron amurense and Sanguisorba offi-
cinalis in Qinyu Burns Gel by Orthogonal Test

KANG Yu-tong', HE Jin-hua', MAO Yan',RONG Xiao-juan', CAI Xiao-cui', LI Wei-giang”(1.Xinjiang Institute of
Material Medica, Urumqi 830004, China;2.Dept. of Pharmacy, No. 69220 Military Hospital of PLA, Xinjiang
Kuche 842000, China)

ABSTRACT OBJECTIVE: To optimize extraction technology of Scutellaria baicalensis, Phellodendron amurense and Sanguisor-
ba officinalis in Qinyu burns gel. METHODS: The extraction technology of S. baicalensis and P. amurense were optimized by or-
thogonal design with the concentration and amount of ethanol and percolation speed as factors taking extract yield and the contents
of baicalin, berberine hydrochloride and palmatine chloride as index. The extraction technology of S. officinalis was optimized by
orthogonal design with same factors using the content of gallic acid and extract yield as index. RESULTS: The extraction process
was as follows: S. baicalensis and P. amurensis was extracted with 40-fold 70% ethanol at the percolation speed of 4 ml/min; S. of-
ficinalis was extracted with 30-fold 5% ethanol at the percolation speed of 3 ml/min. CONCLUSIONS: Optimized extraction pro-
cess is reasonable and feasible, and it can be used for the extraction of S. baicalensis, P. amurense and S. officinalis in Qinyu burns
gel.

KEY WORDS Qinyu burns gel; Extraction process; Orthogonal test; Scutellaria baicalensis; Phellodendron amurense; Sangui-

sorba officinalis
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1 ##
1.1 2§

LC-2010C B w5 850 A €2 3% (HPLC )X ( H A B A ) 5
BS110S B F- K- (1% = Sartorius 22 F] )

1.2 it

WA ST MR 2 A Y OB 9 A BRI B 2 A KR
i, 2 sm AR B IR K 25 0E 58 Il v @ o1 D3 58 8 3 4%
A 2010 AR EE 245 80) () BLAE o
1.3 %

BB F IR (45 - 110831-200803) , HE 5 4 (k5 : 110715-
201016) ER R /INEEGR (415 2 110723-200907)  Eh 1R I L4 7T (it
45:110713-200911) X BRS , 3474 5 0 AT, I 1 o B
2R EFIEBE s RIS L M R sl , AR Ak, 2 FE k2
ARG, HAAGR 5 A 44t
2 HEEER
2.1 HEE HE/NEERMLBEIITHESENE
2.1.1 BN @i H  Cosmosil Cis (250 mmx
4.6 mm,5 um) ; J sl A : 2N (5 0.05% W% )-0.05 mol/L iR
A BRI (2080, 7V) s Rl i 4K - 280 nm; FEE < 1 ml/
min; HEf 30 °C 5 #EAEE 10 pl.

2.1.2  ELER /DN BEBR AN IR R B L IT M0 A A ik .
Cosmosil Cs(250 mmx4.6 mm ,5 um) ; JishAf : Z 5 (£ 0.05%
1R )-0.05 mol/L B2 — A F/K IR (28: 72, VIV) s K <
345 nm; JiEk : 1 ml/min; A3 30 °C 5 #FAEE: 10 pl.

2.1.3  EEAN AR A BT R S A
BERRE MBS EE 1 ml% 60 pg MV, RIS,

2.1.4 IRANHSIFERAH A BERR/ N ERM AR B T
Xof B 453, K B RRE L TN 60 % 2 TR it A 1 mil 4331 &5 Wi
Y45 50 pg WITRA AT, RIS .

2.1.5  HERSIER AW kb Ty rh S RS EAN 2R 1 L
EE, MERBFRE O 03 2504 SR , 446 IE A8 IR B8 20 HE , 1530 12 h e alk
TTBIE, GIFBIERGFE A E 1000 ml A . HEBICER
WA 1 ml, B 25 ml R, 70% CBSE S, $£47,0.45 pm
TRFLUEMEE ST, BIAS

2.1.6  FEEEERIE AR IR S BOR AT R
A A 10l A B4 42,117 421,27 T €838 4511 1 AR
AR ETEACNE , B MR — s iR T T B 51 SRR /N BRI R
SRR NESIT N =S

22 EEBERMNE

K e B AL A 50 mi, AT 34y, B E TR B 1H Tk
RYZE AL, KiRZE T, T 105 C1 43 h, B s %2130
min, R R E R, % TXOTRRER . BEER=
T R <R RS R 25 M TR X 100 %

2.3 EXREMEES XEMENIZ

231 BRI S4E  SA TR R, Rl BRI
B(A) LB (B) B IEE L (C) W HEH K, LA,
ERER/INEERI AR R [ Th 7T A T A B IR B AR RN S Ao

TEHE 2013F5E 455 27H

NFERR R Lo(3) IEsCIR I R TR . LR PR =B

R A5 R A e (B < 20+ B B o o A B0 B A o e o B

TR B < A0-+ER R /N BERR T ik 3 B0/ R R/ INBE BT 1 2 B 5 L >

20-+3h R B L5 VT o e o KR R B S5 T 5 e o B R B < 20,

R 5K IEAR IR S WK 25 T B g SR L 3.
*1 BEE5KFE

Tab 1 Factors and levels

k¥ iz ‘ :
A% B, fif C,ml/min
1 50 30 2
2 60 35 3
3 70 40 4

®2 EXRKHER
Tab 2 Results of orthogonal test

BBE A B C D(i% Eﬁfﬁﬁ %ﬁlﬁfl\ﬁzfdﬁ %E;M'?E”JJ E[’E@f Ga
E) &% BEMLe FEMLE R% T

1 1 1 1 1 178 0.68 0.50 3106 57.07
2 1 2 2 2 1n 0.67 0.51 3276 5767
3 1 3 3 3 178 0.73 0.50 33.07 5891
4 2 1 2 3 6.84 0.90 0.50 3254 8276
5 2 2 3 1 6.70 091 0.53 33.08 8374
6 2 3 1 2 6.95 0.95 0.51 3027 8445
7 3 1 3 2 944 1.04 0.52 3272 96.89
8 3 2 1 3 9.16 1.07 0.53 3361 97.19
9 3 3 2 1 9.62 L1 0.51 328 9839

Ko 5788 7891 7957 79.13
K, 8365 7953 7960 79.67
Ko 9749 8058 7984 79.62
R 3960 168 028 012

R3 AEDWER

Tab 3 Results of analysis of variance

JrER BETAN Ll )] F P
A 240415 2 121208 12524336 <001
B 431 2 2.16 mA <001
C 0.14 2 0.07 7.00

D(R%) 0.02 2 0.01 1.00

W Foss(2,2)=19.00; Fon (2,2)=99.00
note: Foo5(2,2)=19.00; F,0(2,2) =99.00
12 2 3R 3], & R T 20 A B R/ MKy A>
B>C, H L EEAFR 3 H0Fn £ 1t % 120 i i 25 P 57
(P<<0.01). M5 1, SR AEFR T 208 ABICy, RIZ 1
R ECR T0% , LBEHTE R 401 2 JEEEE )y 4 ml/min,
232 TZBAERE Ak Ty o RR B A FOC A2 I
FRY 3 407, B Lk ) T 203 A TR, P B 5 R AR/
BERE ERTR 0 YT BT i A ORI B AR LA R B PP S5 R,
BAEPR S IE AR I A R R R EAH 24, R IE R 2% G AT
I Z2AH 01T, TERIFRIRES R %4,
x4 IZWIERBER
Tab 4 Results of technology validation

i 53% ik %ﬁg@h%ﬁﬁﬁ %ﬁgﬁlﬂgﬂfﬁ &%ﬁ 9/7/3
L% ML % ML % 2% L)

1 9.17 1.06 057 31.89 99.28
2 9.16 1.07 057 .24 99.64
3 920 1.08 0.56 315 99.59

24 EBFBHESENESZ
241 (AN @A : Agilent Co (250 mmx4.6 mm, 5
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wm) ; Ji B - B EE-0.1 % B RR /K IR (2 98, 1I7) s K K
272 nm; JHiEk : 1 ml/min; A : 30 °C ;iR 10 pl.
2.4.2  FTEAVAER AN BORE T ERNT B Sl RS AR
T, KA 1 ml5 30 pg BV, BIAS .
2.4.3 MBI RS SR B A 25 ARG i, R 9
By, FAESIR I, B0 72 h G AT I, S IF B RO E
5% 500 mlE i, 0.45 pm WALIERE S, BIAS,
244 FEEVEEIGE 4 BIREE WIBOH HE b AR i A A
10 pl, #2417 TN @i 49 AR iU 22 , B AR —
SESTERE IR R
25 EXREAEEIRRNTE
251 BB HER A TR, RO EEIRRY
B(A)  CFERE(B) B EHIE (C) MR R, IR TR
JF R A BN B A R AP MR bR SR Lo(3Y) IE 585
R FREG . B0 =R E SRR B R R 20+ E
TR T A B B TR T o B R >80, TRIZE 57K T
5, IEIRIRZE R LK 65 7 B R 7.

x5 HEESKE

Tab 5 Factors and levels

k¥ ik \ .
A% B,fi C,ml/min
1 0 25 2
2 5 30 3
3 10 35 4
®6 EXHKEHER
Tab 6 Results of orthogonal test
BRS A B C DORE) BRETREEMLE RERE % SR
l 1 1 1 1 135 29.99 88.14
2 1 2 2 2 145 3148 94.53
3 1 3 3 3 135 3274 89.76
4 2 1 2 3 1.50 3430 98.85
5 2 2 3 1 152 3376 99.12
6 2 3 1 2 151 3251 98.51
7 3 1 3 2 142 3290 93.97
8 3 2 1 3 145 3418 96.14
9 3 3 2 1 149 3461 98.50
K 9081 93.66 9427 9545
K 99.03 9680 9729  95.67
K 9620 9559 9448 9492
R 822 314 303 0.76
RT FEAHER
Tab 7 Results of analysis of variance
JiEkH BEYIM l1if3 Yyl F P
A 104.60 2 523 115.35 <0.01
B 15.09 2 155 16.64
C 17.12 2 8.56 18.88
DUR%) 091 2 0.46 1.00

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

note: Foos(2,2)=19.00;F,0(2,2)=99.00

226,28 7 A0, 4% K280 T2 B S5 M A B R /MR YR
A>B>C, LEARFANECT T2 W B 3 PE 2 i (P<<0.01) .
FBAEPEEUT 200 AB.Co, B ZBERF BN 5% , LB TIR A
30 %, B UEHEE M 3 ml/min.
25.2 T ZARUERE RSB 2B RS R, 3L 3 4,
Fie FIREE TSI TR, S W TR R BORNR
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Tab 8 Results of technology validation

i WATFRRRAH, % WA % EA)
1 1.67 3438 98.34
2 1.66 3481 98.12
3 1.70 34.53 08.84
3 e

AHFGEIETE MR ZE 69220 FFBAE B2 A il iR ke 2
BB E A e i i JE it R A i R AL . BEIR N — R s
T 2 1 B BRI AY  259) 5 BB IE B A T AR R 1 Al
BRI ARSI R, S RE R RS UK S 1ER o]
B B[R] 5 A S o, T LA B AR A e,
TR, A R T 23R, BERIE /N R385 Tz,
R AR 25 2R 2 L P 40 119 e Jo e 2 ) SRk vk, 2
B4 205l FOK R 60 % LB AR T 7, -7 84 S HMTRI A
TRA JRBUR 45 25 M PR BT 2 RS . 255, SR A /K SR B
A, TR A B R A 24 6 v B T IR %) R o B0l Sy
1.309% Fl1 1.33 % , AHG 0 HE 0 57 1 56 B AT 2504 76 PRI LB =X
T E BT R E SR 60% ZESB I, A HoAf 24
M HP T2 B B AR 0 B, TR AN R PR Ol 2T A 2k v
HEEAE A TR B0 9 9 9.78 % F19.85 % , S HEANZ K R L iR
JINBERR Y TR0 55000 91 1.00% F1111.06 % , £h R T T 7 T i iR 1
SR IR 0.54% 1 0.57 % o TUHE 1IEACTR B0 o e 5 ¥ 57 G
HHIZ5 4 50% .60% . 70% £ BEHEEL, 1 #u Ay FH K 5 5% .
10% Z BRI
AWESE LB SRR/ NEE, AR R B T R B IR M
Febn , WA 1E 3B i T R AR R AR A B PRI
O X R SRR A R (A R T2 RN 25 PR T SR Rl S
A
Sk
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Optimization of the Extraction Process for Total Flavonoids from Abelmoschus manihot by Orthogonal Test

LI Chun-hua', LIU Xue-li*, ZHENG Wen-li’, ZHANG Hua-tan’, WEI Yan-ting’, WU Chao-yang’(1.Dept. of TCM,
School of TCM, Hebei Medical University, Shijiazhuang 050091, China; 2. Lingshou County Hospital, Hebei
Lingshou 050500, China; 3. Past-graduate School, Hebei Medical University, Shijiazhuang 050017, China)

ABSTRACT OBIJECTIVE: To optimize the extraction process of total flavonoids of Abelmoschus manihot. METHODS: The acid-
ification technology was optimized by orthogonal experiment with the content of quercetin as index using reflux time, reflux temper-
ature, amount of acid fluid, ratio of acid fluid (ethanol : 25% hydrochloric acid) as factors. The extraction technology was opti-
mized using ethanol concentration, ethanol consumption, extraction time and extraction times as factors. RESULTS: Optimized
acidification technology was as follows: 25-folds of ethanol-25% hydrochloric acid (4:1, V/V) as acid fluid, 70 °C water bath for
refluxing 0.5 h; optimized extraction technology was as follows: 12-folds of 85% ethanol, extracting 2 times, 2.5 h each time.
CONCLUSIONS: Optimized technology is reasonable and feasible, and can be used for the extraction of total flavonoids from A.
manihot.

KEY WORDS Orthogonal experiment; Abelmoschus manihot; Total flavonoids; Quercetin; Extraction technology
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