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Optimization of Extraction Process of Total Flavonoids from Plumeriae Rhizoma et Cortex
ZHANG Bin',SHI Shigiang',LI Zongli',ZHOU Changkai',LI Jing' ,HAN Zhiwu',ZHANG Lu’
(1. Department of Pharmacy,The Affiliated Hospital of Qingdao University,Qingdao,Shandong,China 266000; 2. School of Traditional Chinese Medicine,
Southern Medical University , Guangzhou , Guangdong , China  510515)
Abstract: Objective On the

basis of single factor test,the exiraction process was optimized by the L,(3*) orthogonal test with the content of total flavonoids as

To optimize the extraction process of total flavonoids from Plumeriae Rhizoma et Cortex. Methods

the evaluation index, and with the ethanol volume fraction, extraction time, extraction times and extraction temperature as the
investigation factors. The extraction process was optimized by the central composite design — response surface methodology with
ethanol volume fraction, extraction time and extraction temperature as the investigation factors, and the verification test was
conducted. Results The optimal extraction process by the orthogonal test was as follows:70% ethanol was used for extraction for
three times,90 min each time,the extraction temperature was 60 °C,and the average content of total flavonoids was 2.43% (RSD =
3.36%). The optimal exiraction process by the central composite design — response surface methodology was as follows: 75.77%

ethanol was used for extraction for three times, 77.32 min each time, the exiraction temperature was 63.90 °C,and the average

content of total flavonoids was 1.88% (RSD = 1.21%) , which was equivalent to the predicted value (1.89%). Conclusion The
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optimal extraction processes optimized by the two methods are similar, and the process optimized by central composite design -

response surface methodology is more accurate and reasonable, which can be used for the extraction of total flavonoids from

Plumeriae Rhizoma et Cortex.

Key words: Plumeriae Rhizoma et Cortex;total flavonoids;orthogonal test;central composite design — response surface methodology;

extraction processes
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FREUS T X B EL 0. 007 29 ¢ K FRAE , B 50 mL &
SR, DI 75% LB R (D)4 100 WL A% 40 kHz, B
] ) (s it , v B3I, N 75% e 2 485, RIS 4T
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Tab.1 Results of the recovery tests(n =6)

BT HREET kAT BT KR X RSD
(ml) mg) (mg) (mg) (%) (%) (%)
0.25 0.2520  0.2454  0.500  101.06
0.25 0.2520  0.2454  0.497  99.84
0.25 0.2520  0.2454  0.493  98.21
0.25 0.2520  0.2454  0.495 99,02 P30 0%
0.25 0.2520  0.2454  0.495  99.02
0.25 0.2520  0.2454  0.497  99.84
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05 MR 2. 2300 N B A R R K R R 2,

SEIR 5T AR IR T S A5 R LR 3, v L, 4%
PRI 25 5% BT 25 8 Y s2 A A 22 K/ A > € > B > D, BT
S P T B 5 ) R TR 2R IR A B, RO 42

*®2 EXRBERS5AE

Tab.2 Factors and levels of the orthogonal test

®3 EXRXERITEER
Tab.3 Design and results of the orthogonal test

F5  BEA BEZB BEC BED EXWE&3(%)
1 1 1 1 1 2.09
2 1 2 2 2 2.06
3 1 3 3 3 2.10
4 2 1 2 3 2.32
5 2 2 3 1 2.38
6 2 3 1 2 2.33
7 3 1 3 2 2.21
8 3 2 1 3 2.02
9 3 3 2 1 2.12
K, 2.083 2.027 2.147 2.197

K, 2.343 2.153 2.167 2.200

K, 2.117 2.183 2.230 2.147

R 0.260 0.054 0.083 0.053
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Tab.4 Results of the ANOVA of the orthogonal test

Wi BE2F5M AGE HF F  Fugu P
A 0.120 2 0.060 24.000 19.000 <0.05
B 0. 004 2 0.002 0.800 19.000

C 0.011 2 0.0055 2.200 19.000

D 0. 005 2 0.0025 1.000 19.000

R E 0.01 2

AF BEA%) BEFEBmin) RBAECOR) AEDC)
1 60 30 1 40
2 70 60 2 60
3 80 90 3 80

E:F, ,(2,2) =19.000,

Note: F, 45(2,2) = 19. 000.
HOR B 7 2204 R e 4, vl WL, Z AR FR 73 B0 B
B A B R LR A T R AR I T
A,B;C5D,, Bl 70% L BEHEHL 3 YK, £ 1K 90 min, $EHUHE
A 60 °C.,

B UE I - $2E 30k H A fe G T 25 A F AR 3 UK,
o B R A B 0 2. 39%,2. 37%, 2. 52% (RSD =
3.36%) , 3 IR 50 45 S 24 BE 1k B 1E S8 i 50 45 5 1 A
{8, DA F AR EUT 25 R T 4
2.4 BRI - mEEEEHERTIZE

RIS EIT 456 R R IR M IE SRR 251, L &
FER RS0 B I ] BRI 5 R &R i H =
AR 12 mL, BEH3 TR A I K LR 5 K 6.
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Tab.5 Factors and levels of the central composite design experiment

KF B % A(%) B Z% B(min) B & C(C)
-1.732 60 30 40
-1 64.23 42.68 48.45
0 70 60 60
1 75.77 77.32 71.55
1.732 80 90 80
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Tab. 6 Design and results of the central composite design experiment
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Tab.7 Results of the ANOVA of the central composite design

A% BAEA BEB  BAEC  ERWLE(%) experiment
1 -1 —1 -1 1.48 KRB BEFGR AWE 7 FiE Pl
2 1 -1 -1 1.42 B 0.32 9 0.036 6.24  0.0042
PO ! 1 166 A 0.039 10,039 6.86  0.0257
4 1 1 -1 1.75 B 0.18 1 0.18 31.85 0.0002
s . | 150 C 7.426x10* 1 7.426x10  0.13  0.7264
6 1 _1 1 | 54 AB 0.033 1 0.033 5.67 0.0385
7 _1 1 1 146 AC 0.017 1 0.017 299 0.1147
g | | 1 | 84 BC 9.112x 10" I 9.112x107 159 0.2360
9 ~1.732 0 0 1. 71 A? 7.945%x 107 1 7.945x107°  1.39  0.2663
10 1.732 0 0 1.89 B 0.017 1 0.017 2,91 0.1189
11 0 ~1.732 0 1.39 C 0.013 1 0.013 2.34  0.1568
12 0 L7320 | 88 HE 0057 10 5.732x10°
13 0 0 ~1.732 1.63 @A 0.055 5 0.011 19.47  0.0027
7 0 0 173 L 66 digZ  2.800x107° 5 5.600x10°
15 0 0 0 1.70 Ef 0 0.38 19
16 0 0 0 1. 66 PR 202800, 3047 3 RIS, A T{E 5 5L
70 0 0 1 o4 g2 5%, Horkn S8 AR BT 1. 89% , B (451l
18 0 0 0 .69 1.89%, 1. 88%, 1. 88%, V-3 1. 88%(RSD = 1. 21%) , Til
o0 0 0 o8 U 145 S5 0816 0 22 24049 0. 01% . 15 I 7. 450 80 5
20 : 0 - PRI, T TR AL 25 1 8 RGBT 2 AL
GRS AT LS R (V.9 B R R 3 ppie

25 B FH Design Expert 8. 0. 6. 1 #4047, #1172 70 Ik
WG A3 Y=7.7-0.16A-0.015B-0.012C +
6.38 X 10°4 AB + 6.94 x 10~* AC - 1.69 x 10* BC +
6.74x 107442 1.08 x 10-4 B2 = 2. 19 x 10~* C2, J7 4%
BTl SR L2 7. [m1H R ) P < 0. 01, J FUHEAS 56 11
P<0.01, 8 A5HMFEZRER = 0. 848 9, F W IZ AR Y 1Y 1)
B EE BT IR 5 22 B0/, AT T A 1 i e 45 2R
T R B0 M SRR R ) — IR T A (P < 0. 05)
MB(P <0.01), A S ZRITAB(P < 0.05) % &5 i &
HR I 3 (P < 0.05) , 32 B L BEAARFR 4> BOR $ B[]
Xof B T 1) 5 e R ) I 2R L TR A% R R X R
I FZ 0 0 2R B R BN/ MU BB R] | B 7
5 FRBOR B

M) 7 T 43 T« M 7 TR OO0 A 72 28 3R 0 2% 0 ) P Ak it
R b A AR B G R HEAT 40 B, R mT 4 S X A%
AR P F FEAT 430110~ 1 Design Expert 8. 0. 6. 1
B 22 ) AS T) 52 i) 81 25 % i {1 ) = 4 i £ 1R T AL
P12 o AR A A5 750 Ty 5 R ) o i T P A i X R A 25 R A
R B B AR R T 2 75, 77% LBEAR B3 IR, IR
77. 32 min, 3R E K 63. 90 C.,

56 U 0 < AR T (14 A B A =K R R ) e
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a,,a,. Ethanol volume fraction and extraction time b,,b,. Ethanol volume fraction and extraction temperature c,,c,. Extraction time

and extraction temperature

Fig. 1 Response surface and contour map of various influencing factors on the total flavonoids content
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