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Extraction Technology of Chlorogenic Acid from Eucommia ulmoides by Orthogonal Test

WANG Bai-giang"*, LIU Fu"*, JIANG Cheng-ping"*, HE Xiao-ping', ZENG Zhi-lan' (1.Dept. of Pharmacy, The
Affiliated Hospital of North Sichuan Medical College, Sichuan Nanchong 637000, China; 2.Pharmacy College,
North Sichuan Medical College, Sichuan Nanchong 637000, China)

ABSTRACT OBIJECTIVE: To optimize the extraction technology of chlorogenic acid in Eucommiae ulmoides. METHODS: The
single factor test was used to investigate the effects of pH, time, temperature and amount of enzymolysis, ratio of solid to liquid,
ultrasonic time and ultrasonic extraction temperature on extraction rate of chlorogenic acid. The extraction technology was optimized
by orthogonal test with the extraction rate of chlorogenic acid as index using ultrasonic extraction time, ratio of solid to liquid, en-
zymatic temperature and enzymatic amount as factors. RESULTS: The optimal extraction technology was as follows: extracting
time 40 min, ratio of solid to liquid was 1:15(g/ml), enzymatic temperature 45 °C., enzymatic amount 20 mg. The extraction rate
of chlorogenic acid was 2.37%. CONCLUSIONS: The optimized process is reasonable and feasible, which can enhance extract-effi-

ciency and energy-saving. It provides reference for industrial production.

KEYWORDS Ultrasound combined with enzymic method; Fucommiae ulmoides; Chlorogenic acid; Orthogonal test
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Tab 1 Comparison of different extraction methods (n=3)

Sk SRRRREEIUR, % THICE, %
BRIk 0.94 20
K 1.83 178
LR 207 147
KR 1.90 15.1
LRI 234 138
BESR LR 238 144
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Fig 1 Effects of pH of Enzymatic hydrolysis on the yield
of chlorogenic acid(n=3)
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Fig 2 Effects of time of Enzymatic hydrolysis of pH on the
yield of chlorogenic acid(rn=3)
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Fig 3 Effects of temperature of Enzymatic hydrolysis on
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Fig 4 Effects of consumption of Enzymatic hydrolysis on

the yield of chlorogenic acid(n=3)
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Fig 5 Effects of the ratio of solid to liquid on the yield of
chlorogenic acid (n=3)
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Fig 7 Effects of dosage of ultrasonic extraction temperature

on the yield of chlorogenic acid (n=3)
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Tab 2 Factors and levels

k¥ . i ;

A,min B c,C D,mg
| 30 1:10 35 15
2 40 1115 40 20
3 50 1:20 45 25

HI2 3 R 4 AT LR 40 DR 3R X 4t Jt R B BB 1) 52 i
PR R GREE RBA S, KRR 1 KN Ay [ L >
7 P i B ) > o R U B > Wl P o o TEB ST LN, b it
FRAZ AN 7, [ LE 5 R 7 S BT ) oAy S S s o R A
TEASIG AT 2253 Bt R e e A T 205540 AB.C:Ds, RV
AR HUA ] 40 min, [E& LG 12 15(g/ml) , BARIELEE 45 °C, B
H# 20 mg.
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Tab 3 Results of orthogonal test

s A B C D SIRRIRE, %
1 1 1 1 1 179
2 1 2 2 2 219
3 1 3 3 3 225
4 2 1 2 3 1.95
5 2 2 3 1 236
6 2 3 1 2 221
7 3 1 3 2 1.84
8 3 2 1 3 201
9 3 3 2 1 1.98
ki 2071 1.860 2.003 2043
k, 2173 2187 2.040 2.080
ks 1.943 2147 2150 2070
R 0.230 0327 0.147 0.037
R4 FESWER

Tab 4 Results of variance analysis
TERG EEVI A i F P
A 0.08 2 0.0400 40.00 <0.05
B 0.19 2 0.0950 95.00 <0.05
C 0.035 2 0.0175 17.50
D 0.002 2 0.0010

1 Fo(2,2)=19.00

note: Foos(2,2)=19.00
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(n=6) , UL RE R T 224520 A1y, ST -

3 itie

ZEH XA R B 1 5 AN [ $E O R TR 2 5 R
PR, LA 2 7 R B R 75 21 4 il v SR R R SR R A
MR . SEERI AR 2T, AN G gL, FLR &, At
(] K, T 4 D R B AL A0 o 7K TED SRR B AR Z Ab 7E T
PG RS PR 5y, S 40 e PRI, 4 DR R O ot LL AR
DA o FEPE LT L R WL 5 I RO H s, Y 4 g
PR EAS A,

R P T 24 2R il B ICRT DK 22 T A a0 A DR P R,
Jeizs F A4 R TR SR A I RE Fp 21 R 2, UL - 3L
B4 PR, R FHRICA 5 o FLU, R 75 5 R LA RS
ZEAUN RGN, 38 L B R AY 43 1R is g B AT R A
T 28 % T BRI P 2 A4 . 4R B EE RN T AR
R AT R D R P IR W A RO 2 T RBIR, Hh T
FHT 2 4 B, RIS T 2000 HAT 40 RS RE A, khfi
SR IR 1 Tl AL RIS T 30 55
52 3Lk
[1] ks, TLk, Mo, & At p i et i .20

P[] =R A2 ,2009,3(17) :8 162.
[2] 3, 25t , FURAE , 5 7 2 ZEHk SR IO i i
R[] 4k A T £, 2009,23(3) : 96.
AR , XL, T ok A Ao R 43O e il % B I o
FRUEDFSE[I]. F B 25 5 ,2009,20(18) : 1 395,
Rk e 27 Y & A 3 AR ML ST Ak Tl Rk,
2005:137.
[5] FMsE, X4, VAN, 18RI AL i rp g iR
AR PRI T [T]. % B 25 1k, 2013, 22(23) : 43.

China Pharmacy 2014 Vol. 25 No. 27 - 2529 -



B RV -SRON IR AR e 5 e 3 BRI 357 e T e i FH

B A EZTFEE HOFEEAAFFOCLIRE, BEAT 80012 RAFELAZ A2, 5 A
611137)

FESES R283;R914 TEIREL A
DOI  10.6039/j.issn.1001-0408.2014.27.11

XEHS  1001-0408(2014)27-2530-03

B E BN HREFLGEARESR LM NAE., Tk AHERRMLS LT Fan A E RIERERNE AR EE,
DA R OB B B IEABR RS, B g R KR AR ME R =R XS, KA R R @R E LG R
FE A K6 ERAH . AR KRN RETLEM AT ERFMBFLEZTAE(2:1,m/m)30g/100 7 FaiEmE1 100k ¥
IR 1.5 g/100 A R RS AR 4E A # 0.45 /100 J o 45t Rk ey F A G EAIR A R 24 A T A BT TR

KEER FHAGEAES R E ST — BOm @k ) A dA

Optimization of Main Excipients in Qinglong Baihu Buccal Tablet by Central Composite Design and Re-
sponse Surface Method

YAN Li',JI Ning-ping’, LIAO Wan’(1.Central Laboratory, Xinjiang Medical University, Urumqi 830011, China;
2.College of Pharmacy, Chengdu University of TCM, Chengdu 611137, China)

ABSTRACT OBJECTIVE: To optimize the main excipients in Qinglong baihu buccal tablet. METHODS: Central composite de-
sign-response surface methodology was applied to optimize main excipients in Qinglong baihu buccal tablet using the amounts of
mannitol, microcrystalline cellulose, proteoglycan, menthol and magnesium stearate as independent variables and the taste of buc-
cal tablet, rigidity and disintegration time as dependent variables. Multiple linear regression and binomial expression were fitted
with independent variables. RESULTS: The optimal technology was as follows: the amount of mannitol and microcrystalline cellu-
lose dosage (2:1,m/m)300 g/100 tablets; proteoglycan dosage 10 g/100 tablets; menthol dosage: 15 g/100 tablets; magnesium
stearate dosage: 4.5 g/100 tablets. CONCLUSIONS: It is proved to be predictable that central composite design and response sur-
face methodology optimize main excipients in Qinglong baihu buccal tablet.

KEYWORDS Qinglong baihu buccal tablet; Central composite design-response surface methodology; Pharmaceutical excipients
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