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Comparison of Orthogonal Test and Response Surface Methodology in Optimizing the

Extraction Process of Serissa Japonica — Humulus Scandens
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(1. Suzhou Traditional Chinese and Western Medicine Hospital , Suzhou, Jiangsu, China 215101 ;
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2. Hanlin College, Nanjing University of Chinese

Abstract: Objective To optimize the optimal extraction process of Serissa Japonica — Humulus scandens. Methods The comprehensive
score obtained by integrating the transfer rate of luteolin and the extract yield was taken as the evaluation index,and the water addition
(A), extraction time(B) and extraction times(C) were taken as the evaluation factors,the extraction process of the Serissa iaponica —
Humulus scandens was optimized by the methods of Lo(3*) orthogonal test and response surface methodology. The two methods were
compared. Results The optimal process obtained by orthogonal test was as follows:adding 15 times of water,extracting 3 times, extract-
ing 1.5 h each time,and the comprehensive score was 91.36 points. The optimal process obtained by response surface methodology was

as follows: adding 18 times of water, extracting 3 times, extracting 0.8 h each time, and the comprehensive score was 97.56

points.

extraction process of Serissa Japonica — Humulus scandens.

Conclusion Compared with the orthogonal test, the response surface methodology is more suitable for the optimization of the
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1. luteolin

A. Reference solution
Fig. 1
AR 2R 50 F I3 N R R 250K A7 IR ] 2 05 T
H PG R 25 45 B B T AT AT TP 2 S R O I
2 HESER
2.1 KREEHESENE
2.1.1 A H
{6 3E4Y : Poroshell 120 EC = Cig £ (150 mm x 2. 1 mm,
4 pm); FLEhAH : 25 0. 1% BEBRIE W (17 : 83, V/ V)5
P s 1. 0 mL/min; £ I : 350 nm; A 25 C 5 ifFAE
7710 rlo
2.1.2 ERHAE
BUAR R EH X B 3. 0 mg, KB AR E, B 10 mL %
SR I B R OT A R AT, RIAS R BRI TR o 53
WIFRBN H S 10 g FER S g, MR SR, uE i, A 9 ik
T, Ve 48 I VR B IBOR R 25 JUORE SR 10 mL, B 78K
ML, KR 78T, 5k B I E A 2 10 mL, &
0. 45 pm FRFLUEMEUE LT, BIF LR A AT PR B S H 524
10 g, FZAM R G I A8 1k A B P T Rt VTR
2.1.3 FHREFE
FRYEE P R R 2. 1.2 BT 3 PP i &
WL 2,101 TR S AR UERENNE 0 SR R R 4
SRR VA T T b 7 0 B A VR 3 A R A7 A
A RS RAPAERT RE TG T PR B A R i PR AMIG
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RVERRHE R 2. 1. 2 TR AR H X I
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24,30 pg/mL [ F 51 % B8 SR, BEA R P %
2011 TR 5 A5 R AR DN A o AT DU o I v R
BEARBR (X)W R DAL AR (V) BEFTZe Pk 1T, 45 1]
H5FE ¥=22.34X+17.65,r=0.999(n=5) 45 3%
B, KRB R T B W B AE 6 ~ 30 g/ mL YU [ N 5 I T
TR MR R RAT
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SRR A2 G0 SR T R LAE ML (S/N) A 3 0 1

B. Negative reference solution

C. Test solution

HPLC chromatograms
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B 2 S 3 d, M8 T AR, 25 R RSD
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T PRI < B R]— i v i, ST A
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) RSD 7 1.87% (n=6), F W = 1T sk 5 i W AE
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Tab. 1 Results of the recovery test(n =6)

H&4F (ng) WAE(mg) MFE(mg) EHEW%) X(%) RSD(%)
0.1157 0.12 0.2354 99.75
0.1157 0.12 0.2355 99. 83
0.1157 0.12 0.234 4 98.92

99,12 0.69
0.1157 0.12 0.2350 99,42
0.1157 0.12 0.2333 98. 00
0.1157 0.12 0.2343 98.83
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Tab.2 The factors and levels of the orthogonal test

K H& AMUE) B % B(h) HE cCr)
1 10 0.5 1
2 15 1.0 2

20 1.5 3

®3 LB)EXHREITSSER

Tab.3  Design and results of the L,(3') orthogonal test
A% A B C D HEFS ()

1 1 1 1 1 46. 16
2 1 2 2 2 58.79
3 1 3 3 3 100. 00
4 2 1 2 3 78. 49
5 2 2 3 1 82.77
6 2 3 1 2 48. 56
7 3 1 3 2 82. 12
8 3 2 1 3 40. 25
9 3 3 2 1 80. 71
K, 204.95 206.77 134.97 209. 64

K 209.82 181.81 217.99 189.47

Ks 203.08 229.27 264.89 218.74

R 2.25 15.82 43.31 9.76

R HR C>B>A; 3 4 AT 2 C XA &5 A
) o R ORBIOR 52 W 255 VE 2 1 OB R 2R L 40 BT
MRS HE RGN R ZE &R
AoBsCs, BITHIN 15 F57K , S50 3 ¥, BRI EL 1.5 he

2.2.2  BiFRE

DU I T 2 T ik A, i 27 5 140 1 °F
Y R 91.36 43, RSD H 0.97% , BUifase , 2 W 4%
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FebR, HEAT =PRI ER L =K 1 T2 R o PR 2R B K I
&5, N AT 58 BRI A5 A L3 6, BT Ay B K T
ZEEE R IR T,

AT Z 0 BHI A 00T 1325 G PR X 3 AR &R
TRZTE A FE N Ri=82.92+7.944+0.398 +
21.81C-5.13AB +2.75AC - 1.48 BC - 11.93 A —
1.78 B> - 9.21 C*, 7 6 AT A, /KA E5 R £ BOR H5o0t
IK R AR B SR AR B 3, TS W (AB, AC, BC)YJTG
R IRIT AR, A2 R C* X K RILTRAR HAG 5 e A
W3 BRI REL R O 0.938 0, BRI R AU F =
6.26, B E MK P=0.054 3>0.05, 2 LI I A
F RN RIS ROR T, FTAR G M s 2R 5 10 5
3R KR LE LTI, X5 P43 5 i 5ik 55 it
A C>A>B.
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Tab.5  The factors and levels of the response surface methodology
*F K% AGE) K % B(h) B& clk)
-1 10 0.5 1
0 15 1.0 2
1 20 1.5 3
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Tab. 6 Design and results of the response surface methodology

x4 EXRBEFESWER

Tab.4  ANOVA results of the orthogonal test

TERR BEFIA AR AT FAA PAA

A 8.07 2 4.04 0.05 0.949
B 375. 74 2 187. 87 2.51 0.285
C 2885.68 2 1442. 84 19.29 0.049
#E 149. 60 2 74. 80

E: Fo05(2,2) =19. 00,
Note: Fo.05(2,2) =19. 00.
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F5 OBEA REB BEC 46%202)| A% BEA BEB BEC S44000)
o | 0 80.71 01 0 -l 40.25
1 -l I 0 646 | 1100 0 77.01
30 -1 -l 08 |20 0 0 86.97
4 -l 0 | 7.8l B0 0 0 85.78
501 -l 0 84.21 T 0 7.8
6 0 | | 90.06 || 15 1 0 I 88.53
70 -l 8% |16 0 -l 1 98,24
§ -1 0 -l 0 o0 0 0 83.79
9 0 0 0 81.03
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Tab.7  Results of model analysis and ANOVA
FTERR BEFFA AWAE Az FAA P
ARA 5499. 44 9 611.05 11.76 0.0019
A-A 503.71 1 503.71 9.69 0.0170
B-B 1. 19 1 1. 19 0.02 0.8842
C-C 3805. 41 | 3805. 41 73.23 <0.000 1
AB 105. 37 1 105. 37 2.03 0.1975
AC 30.20 1 30.20 0.58 0.4708
BC 8.73 1 8.73 0.17 0.694 1
: 599.19 1 599.19 11.53 0.0115
B’ 13.40 1 13.40 0.26 0.6271
c 357.10 1 357.10 6.87 0.0343
HE 363.75 7 51.96
K IME B 299.91 3 99.97 6.26 0.0543
W% £ 63. 84 4 15.96
B iz 5863.19 16
2.3.2 ML EA A

M i 1A — 2 P DL 2

H 2 A B] 0L SR EIA 0.5 ~ 1.0 h B, 285 F
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TR R3S KRR ECR 10 ~ 15 F5IE, 285 1F 5 Bt £ B
() P9 SEE 4 T 52 Y A8 e A T > K A5 Ok 15 A5
ZEA VT B PR U ] f ZE S S T i — BRI 4

B 2 B AU, K A SR B BOR B 255 PR 1
SRR S S KA BN 10 ~ 15 f5 0, 256 10 Bl
YOBL 1G22 o e 5 AR BUR B 1~ 2 KB 275 0F
3 BE I A B ) 38 fn i A, SRR R 2 Y, 25
Een iR E T P I 2 IMiOF <R
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A. water addition and extraction time
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18 57K, $2H 3 UK, FFIK 0. 8 ho 3% IL A A 7 FL #VES i
RSB N [ B IS H 25 — AR 24 %) rp R R B
IR AR E I, S 2R VA E R 97. 56 4,
RSD A 1.24% BuiAa e, B WO E AR E , A 22
BN, FEB ST B A RN S PR LA W) B o
2.4 REBE

BRSO RIS 2 B S mL, B E TR S )
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EVRED 30 min AR5 REAE F R, 1o, TR TR,
2.5 WMIKIEHT AL

FH T SC AT, Fe B A T2 S AR B IR o o 1A v T
BERG TR T IE gk B s ik s, 3 MR
RO B 25 G Vo0 A B2 (P < 0. 05) , 7E 00 ]
TRV S B BOR I K A5 B R 255 VP00 B 5
B ) 107 17 925 A X B R AR B 22 PR 2R ) R A R] 9 DG R

TE A0 Y AR 5 T e B T S 4 5, B R R
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R, = 20 1 43 M7 o 00, T B O S, A R
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VIV (=S ARVIU I N I (5 &5 vy N Rl S’ . g 7 PR 1 L0
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Three dimensional diagram of comprehensive score of influencing factors



