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Optimization of the Extraction Process of Fructus Aurantii by the Orthogonal Test
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Abstract: Objective To optimize the extraction process of Fructus Aurantii. Methods —Ls(3*) orthogonal test was used to optimize the
extraction process of Fructus Aurantii with the liquid —to — material ratio, extraction times and extraction time as the investigating fac-
tors, and with the content and the extract yield of naringin and neohesperidin as the comprehensive evaluation indexes. Results The

best extraction process for Fructus Aurantii was as follows:adding 8 times of 50 °C walter, extracting 1.5 h each time,and extracting

twice. Under this process, the content of naringin and neohesperidin of Fructus Aurantii were 7.43% and 4.44% ,respectively, and the

extract yield was 27.68% . Conclusion

The extraction process is stable,feasible and reproducible with high extraction efficiency.
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2.1.1 &EAMH
{03 4% : Hypersil Cis 41 (250 mm x 4. 6 mm, 5 pm);

Al Nl = N

WBhH . 0 - KiEH (20 : 80, V/ V, HBEER Y pH = 3);
W 2 1. 0 mL/min; &4 2 283 nm; #E I 3, HEAE
110 Lo FRIRARE A B H 0T RIS T 3 000, 7E 1
(N S C o RN SN
2.1.2  WERH &

A3 S FR BURH B % BR 5 40. 01 mg B8 B 46 BR
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BN R SR T USRI 24 0. 2 g RS Bk g , BB, ik
B UE R R ZE T, I B, ek T e 5%
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2.1.3 T HEEFEHFE

MRS EIE KRR 5 0 i %
2. 1.2 WU TR Aok B I A8 RS 2, o P R B i o 1
W3R 12,24,48,96,192,240 pg/mL ) R YIRS
X HE RS W, e 2. 1. 1 TR (8 i S A R R 2 | 10 SR 0
1T FH o 43 LAARE I g A 0 TR C V) kg A A | T o 4
CX) Ry ff A bR AT £ 1 TRT IR, A5 800 7 A A B2 A ok
Y1 =5.39x10°X, +4.22 x10*, r=0.999 6(n=6); #Hr
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(n=6) 252, Ml Bz 15 BT R B 17 o A Wk 38 7
12 ~ 240 pg/mL i [ N 5 U T AR ZE 06 R RAT . [F] A,
PIMERE L (S/ N)SR 10 F1 3 Ao o e B A 0 A5 )z
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B R R o B RAS I BR 43 i A 1013 pg/mL F
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Tab.1 Results of the recovery tests(n =6)

BHE Ho4ET MAZ NAT wkE X RSD

A
T ) g g @) (%) (%)
kEF 0.200  14.794 14731 29.548  100. 16
0.212 15.603 14.724 29.942 97.39
0.207  15.235 14.729 29.332 95.71
97.50 1.91
0.198  14.573 14.718 29.198 99. 37
0.224  16.486 14.716  30.616 96. 02
0.206 15.162 14.722  29.348 96. 36
HEEF 0.201 8.543 8.502 16.912 98. 44
0.212 9.010 8.507 17.467 99. 41
0.207 8.798 8.498  16.948 95.90
97. 06 1. 64
0.198 8.415 8.501 16.521 95.35
0.224 9.520 8.511 17.791 97.18
0.206 8.755 8.497 16.917 96. 06

PEACF LA 2, BB i AR LR 3,757 2204
SRR 4013 3 3 4 AT, DI BEH B B
25 BEAR BRI, 3 AP BR3P DLISCR Ry
FEAEPRIT AR A I FH R AR A #1E A
I R o O T AR IR 4R R SR IBOCRCR T AL Tl fk
AP R BRI L2 AR ASBCo, RINEURL L
8: 1, FFUCHEI 1.5 h 425 2 K.,
F2 EXREEERKFER

Tab.2 The factors and levels of the orthogonal test

KE HAFEAU) BAEBML) BAEFCCR) AED(EG)
1 6 1.0 1 1

2 8 1.5 2 2

3 10 2.0 3

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

B A B C D EFAE(Q) FEAFAT(%) KFE%)
11 1 1 | 5.53 3.86 24,11
1 2 2 2 8.03 4.54 25.34
30 333 6.96 403 26.75
4 2 123 7.76 4.37 28.17
502 I 7.98 4.49 26.21
6 2 31 2 7.13 4.31 27.06
73 132 5.73 3.86 25.34
8§ 3 2 13 5.71 3.81 .22
9 3 32 5.34 3.66 26.31

oK 20,52 19.02 18.37 18.85
K oK 2287 2172 21.13 20.89
# K 1678 19.43 20.67 20.43

R 203 090 0.92 0.68
# K' 12,63 12.09 11.98 12.01
Ok 1317 1284 1257 12.71
KK 1133 1220 12.58 12.41
# R 0.6 025 020 0.23
oK' 76,20 77.62 74.39 76.63
F K" 81.44 7477 79.82 T1.74
& K" 74.87 80.12 78.30 78.14

R 219 L78 1.81 0.50
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Tab.4 Results of ANOVA

i ZERR BEFIA BWE  HF F & P

R A 6.29 2 3. 14 8.24 >0.05
B 1.41 2 0.71 1.85 >0.05
C 1.46 2 0.73 1.91 >0.05
D 0.76 2

R A 0. 60 2 0.30 7.25 >0.05
B 0.11 2 0.05 1.33 >0.05
C 0.08 2 0.04 0.96 >0.05
D 0.08 2

WF & A 8.04 2 4.02 19.71 <0.05
B 4.78 2 2.39 1.71  >0.05
C 5.23 2 2.62 12.82 >0.05
D 0.41 2

7E: Foos(2,2) =19. 00,
Note: Fo.05(2,2) =19. 00.

x5 IZWRIERKER(%)
Tab.5 Results of the validation test(% )

1847 1 2 3 X RSD(% )
R FeE 7.45 7.36 7.48 7.43 0. 84
HREFAE 445 4.48 4.39 4. 44 1.03
BF# 27.54  27.66 27.85 27. 68 0. 56
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