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Comparison of the Orthogonal Test and the BBD — RSM in Optimizing the Extraction

Process of Rosae Multiflorae Flos — Mume Fructus Drug Pair

FAN Ling' ,TANG Jiameng' ,WANG Xin' ,WU Yiwen’,JIN Qingjiang',WANG Shenjun', CHEN Guoxin'
(1. Suzhou Integrated Traditional Chinese and Western Medicine Hospital ,Suzhou, Jiangsu,China 215101; 2. Hanlin College,Nanjing University of
Chinese Medicine ,Nanjing , Jiangsu, China 225300
Abstract: Objective To optimize the extraction process of Rosae Multiflorae Flos — Mume Fructus drug pair. Methods Taking the
amount of water addition, exiraction time and extraction times as the investigation factors, and taking the comprehensive score of
hyperoside content and extract yield as the evaluation index,the extraction process of Rosae Multiflorae Flos — Mume Fructus drug
pair was optimized by the L, (3*) orthogonal test and the Box — Behnken design (BBD) — response surface methodology (RSM)
respectively. The test results of the above two methods were compared to determine the optimal extraction method. Results The
optimal extraction process of the orthogonal test was as follows:adding 20 times the amount of water, extracting three times, with
1.0 h each time,and the comprehensive score was 90.28 points. The optimal extraction process of the BBD — RSM was as follows:
adding 25 times the amount of water, extracting three times,with 1.0 h each time,and the comprehensive score was 97.85 points.
Conclusion Compared with the orthogonal test, the BBD — RSM is more suitable for the extraction of Rosae Multiflorae Flos —
Mume Fructus drug pair.
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Fig.1 HPLC chromatograms
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Tab.1 Factors and their levels of the orthogonal test
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A. Amount of water addition B. Extraction time C. Extraction times

Fig.2 Effects of the amount of water addition,extraction time and extraction times on the comprehensive score
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Tab.2 Design and results of the L, (3*) orthogonal test

%5 Box - Behnken I HiX & IT 54 R
Tab.5 Design and results of the BBD - RSM

EB5 HEFA BEB BEC BED(EE) %4F5(0)

1 1 1 1 1 68.00
2 1 2 2 2 97.25
3 1 3 3 3 87.40
4 2 1 2 3 80.09
5 2 2 3 1 88. 18
6 2 3 1 2 65. 80
7 3 1 3 2 88. 40
8 3 2 1 3 70. 83
9 3 3 2 1 84.56
K, 252.65 236.49 204.63 240. 74

K, 234.07 256.26 261.90 251.45

K, 243.79 237.76 263.98 238.32

R 6.19 6.59 19.78 4.38

x3 EXRBWAESTER
Tab.3 Results of ANOVA of the orthogonal test

FERR  BE¥FA BAHE  HF FA& PIA
HEA 57.5772 2 28.7886  1.7689 0.3612
H%B 81.6351 2 40.8176  2.5079 0.2851
HEC 756.289 1 2 378.1446 23.2341 0.0413
#E 32.550 8 2 16.2754

KE5T AFEFAME) BAEBhL) BECOR) %E&F5(H)
1 0 0 0 96.72
2 1 -1 0 91. 11
3 0 -1 -1 77.48
4 0 0 0 99.95
5 0 1 1 98. 16
6 -1 -1 0 89.57
7 -1 0 -1 60. 50
8 -1 0 1 99.27
9 1 0 1 98. 05
10 0 0 0 93.98
11 0 1 -1 75.90
12 0 0 0 90. 13
13 1 1 0 91.24
14 0 0 0 92.27
15 1 0 -1 77.52
16 0 -1 1 98.73
17 -1 1 0 91. 40

%6 Box — Behnken I EiXIE HFE DT ER
Tab. 6 Results of ANOVA of the BBD - RSM

B IUE A3 2R A4 0 90. 28 43 (RSD = 1. 68%) .
2.5 MM EREMAIERIRTZ
2.5.1 HEH5AKF

Fie B 2R 25 2, IF 45 5 Box — Behnken M Ji T
B EE AT, oK (R A) I ] (
EB) JERE(HEK C) N AR, LAZEE I i L
{H, & FH Box — Behnken M i [f7 2117 - WL BESE L T. 25
2 5K IR 4.

#&4 Box — Behnken i HiX I8 E = 5k F
Tab.4 Factors and their levels of the BBD — RSM

K HFEAMUE) B % B(h) B FCOR)
-1 20 0.5 1

0 25 1.0 2

1 30 L5 3

AR e g Hi Pl P
B 1723.22 9 191.47 11.34 0.0021
A 36.89 | 36.89 2.19 0.1829
B 45128003 1 4.51E-003  2.673E-004  0.9874
C 1321.24 1 1321.24 78.26 <0.0001
AB 0.72 | 0.72 0. 04 0.8420
AC 83.17 1 83.17 4.93 0.0619
BC 0.26 | 0.26 0.02 0.905 6
A 59.41 | 59.41 3.5 0.1028
B 2.375E-003 1 2L375E-003  1.407E-004  0.9909
¢ 207.42 | 207.42 12.29 0.0099
#E 118,18 7 16.88
A E 59.27 3 19.76 1.34 0.3793
#E 58.91 4 14.73
BitE 1841.40 16

2.5.2 WBEIFEER

Box — Behnken M 7 [ 30 % 1T 545 5 WL 5.
2.5.3 MABETEREMEIN

81T Design — Expert 8. 0. 6. 1 340 M1 5S4 1741
I, P <0. 05 W 2ZERAGIHEE L AFH) —JoklA
FHHEY=94.61+2.154-0.024B+12.85C~-0.43AB -
4.56 AC +0.25 BC - 3.76 A2 - 0.024 B> - 7.02 C*, H:
HL,ALB, C R B RN WAZ R R 4 22 B 27 50T o
SR B I/ NS 1] o 07 28 53 BTt AR W3R 6. 7] DL 125U Y

F=11.34, B MK FENP<0.01, BRAGIT¥E X
BRI IAUTIF = 1. 34, BEMIKF R P=0.3793>0. 05,
IS 828 BT A B0 7T 43 o T2 78 1 [l A 2 R
2 A BT B PG B AR R A TR R B AR T
ATHFRAmN S A2 EE A ZTRIH R HEK6
o FE A KOE PR AT, — R IR AR 3 C(H
UEOA B FEME(P <0.05) , $2 B &) RNk & 5 22 5
BIE B EYE(P > 0. 05), H.3Fhsgm P& A AR CE
S FAE AT, IR CHRBURED > RZE AUNIKE) >
IR BRI ) S 254 A AR f X 28 G IF 43 s ma i T
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A. Extraction time — amount of water addition B. Extraction times — amount of water addition C. Extraction times — extraction time

Fig.3 Three — dimensional response surface maps of the effect of two — factor interaction on the comprehensive score of hyperoside
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2.5.4 v fpE R BAER AT

TE 34N R, BUT & 2 4N R 2 3E 8 X
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= 7 ] (] 3) o 7 R e ] v b i D02
FON IS 75 i (4 5 kA 120

AL UL 28 A P B 4R IO B T K s i 3 i T
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WA IR , 2% BH P R 2% 1) A0 4R B A FH AR G 4% (61 3 B) 5
T 90 7K 4R BR8] (/&1 30 A) | 4 AT ] 4 B vk %k
(3 C) By g 1o T P 2 2 B0 A il 2 351 o, 2 I 3 B ]
FAEAE A AN B i B 3 A T, 255 1S b
P RS [0] I K B A 3G R S 28 T — R,
AR /N L3 B AT, SRR ECH 1 ~ 2 KA, 45
A PE 3 BE TN K B R S BB T R - R B
MR BOREGE 2 R DL LB, 286 VT4 BN /K 2 19 22 1k 1
SEIZR IS IR 3 KA 20 ~ 25 f50F, ZE AT
P £ LV 5 A 158 o i B S T s 2K Bk 25 £ L
B, 256 P40 BE B R B0 A8 A i S R 12 T - %
ks R IE 3 CRIHN, Y EEHUETE] 24 0.5 ~ 1. 0 h B, 25
A PF- 43 Bl B B A B4 T BH T R 5 2 B U [R] R
1. 0 h DA B, 255 1P Bl B B i 18 R SR 3 -
R A a3t s MR OB 1 ~ 3 RIS, 2540 P45 e 4 B i
(i) ) 384 fan iy 2 BLAE B S22 i TR e e AR A N ]
L, K A BOR B 4 22 B 275 B V43 B R M 3R
5, B2 A [R] X HEsZ 4255, (R A —E1EH .
2.5.5 mELGHERBEIERE

18 1 Design — Expert 8. 0. 6. 1 B 42K A [\ 5 7 #2
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REN 5 AL — Mg 24 X () S AR R ISR hin 26. 67 %
K BEE2. 65 UK, BFYR 0. 99 h, 7E SR BT RS
PR LR AT R 99. 47 43 AR SCBR G Bk iR $E i T
SABIE NN 25 5 &K $E I3 YK, BRI 1. 0 ho P47 3 IR
I TR 2R B PE4Y M 97. 8543 (RSD = 1. 52%) , W
ST AL RIS PRI L IR &
3 itig
3.1 EEISIRERE

FER AL — Mg 25 X0 X O 5 A9 | 1 s 35t 9% IR T
YERDREA- Y L R Ve A E5 5 o, & 228 i HA
PLE PR PUREE PRI GE, E ER 2 Y
ARy Z— BN B BT 4 22 BT & i S5 1E
RIS AG R o FEA 1 5 L R BT, B 2Pk 4 0.7,
RERREN 0. 3 2R ML G 1Tkt e 1 —

A D1 TR O R TET (0 i T A e s = L e

HI S DR 22, {0 B 248 S B T & 0
3.2 EXRWESWEEELRR

1EAS IR I v 8 VR BN 25 B BE 0 B S W
(P <0. 05),MhnzK & FEREEXHEZ A B2 (P> 0. 05);
A ) 37 TR 56 A3 AT SN, K AR BROR BOCA A 1Y
ZHFZ X LR AP I RE AR o PG 2 B ik, i
VARG S B TN (VA (RS EA SO - S
T PR 2R A B[R] AT 520 o 1F A8 IR g0 i P 2R Hh A SR A
PEMCT 20N 20 ff5 57K R HL 3 ¥k, AR 1. 0 h, 2501
434 90. 28 43 ; Box — Behnken i 17 T 1 A5 16 H 1) e A3 42
B2 M m 25 A% K #2803 K, BRI 1. 0 h, ZE A 14
Sh 97. 85 43 . i Box — Behnken il 1/ i 15 B8 36 & $2 B
FRAE — LX),
5% 3k
(112 & xRy AsTHERE2%[]]. P EFK,2017,

32(3):380 - 382.
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FAFEFIR,2001,23(2):1 - 3.



