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Study on Conditions of Extracting Flavone from
Pericarpium citri Reticulate by Cellulase

WANG Yan-yan', LI Wen-juan
(College of Life Science, Yangtze University, Jingzhou 434100, China)

Abstract: The conditions for extracting flavone from Pericarpium Citri Reticulate by cellulase
were investigated. Compared with that of the chemical method, the extraction efficiency of
flavone raised up to 4. 35% from 2.78% by cellulase. The orthogonal results showed that the
optimum extraction conditions by cellulase were listed as fellows: extraction temperature 60 ‘C,
extracting time 1.5 hours, pH of extracting media 6.0 and the enzyme dosage 0.1%. With
optimum conditions, the extraction rate of flavone reach at 6. 96%, was 2.5 times than that of
the chemical method. Flavone extracted with different methods were further analyzed by TLC
(thin-layer chromatography), and the identical composition of the extracted flavone were
detected.
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D fe%¥ k. FREBEE® 10. 00 g, i 50% B
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2) FHEFREE FREBUE# 10.00 g, BLA 200
mL ZeHEH, A 0. 05 g 47 4 Z B, I A 50 mL pH
4.8 ) HAc-NaAc Z 0,50 CKE 1.5 he RF
Al Na,CO; 75 % pH £ 9.0,85 ‘C/K 15 min {#
BRE., USHRRNGPRNABBERPHEPE

CWERS0%,BE 24 h, IR ER. BEFEMA
S0%NFMER 100 L EFRE K, AHBKRK
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D AR A2 HT  EFARI 0.021 2 g 4
T, 30% ZEE®  E2BA 200 mL FRMPE
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mL 43 B 6 32 25 mL A& M, FH 30% Z B 4b
Z12.5mL,MA 0.7 mL 5% NaNO, BBESIHE
5 min; A 0.7 mL 10%AL(NO,) ; ISR IE ST B
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BZ4#ME 10 mL,fim A 0.7 mL # 5% NaNO, & ##2
57,7 E 5 min, M 0. 7 mL 10% # ALNO,); 15 K 1%
5, B 5 min; HNA 5 mL 10%NaOH &5,
F 30N ZBMEBEES 10 min 5, KK 510 nm 4
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Tab.1 Factors and level of experiment

H xR
KFE Atnes B CotE/ D
/% wEE/C min pH
1 0.1 50 90 5.2
2 0.2 55 120 5.6
3 0.3 60 150 6.0
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MEKE 4 MER - BEEE(D, pH #, R
HORBAREYHFTTHR.
2.1.1 BMEEAMRRGYH EpHL8: R
LShEROINEAHT . BREIBFAIRAR
[R) B 18 BE #EAT K ¥ » B 5 R BE X 4F 4 R R R BB B
HKEMEW. 4R L% 2, JUUEFES £ 50 CHH
HERRERE, N 4.588 g; 7 55 CFERAMH
HERAK, 0 2.823 g, HREHT 50 THEFEEFE
HEARBEE LD, (UEIEE 0.548 g, RRE R
5.48% ;1 55 C T MMM E AT AT 6.46%, A
HRIEREL 55 CHE.
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Tab.2 Effect of enzymolysis temperature on the extraction of

flavone

RE/C HAFR/s BHWE/ BERE/X
40 2.888 0. 602 6. 02
45 2.929 0.589 5.89
50 4.588 0.548 5.48
55 2.823 0. 646 6. 46
60 3.023 0.612 6.12
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2.1.2 pHa=®RRER$ Y ETH55C,tH
L5h EXROCINWIERT,.HAFR pH HH
HAc-NaAc Zvh i Xt EEEBRME R, R 39
A Y pHEKTF 4. 46, & pHENA B, BRK
PEFERREGNE EFEYE, Tk 7.34% . M H
pH AT 5. 6.
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Tab.3 Effect of pH value on the extraction of flavone

pHE  HENf/z JHWME/E REE/%
4.0 3.113 0.476 4.76
4.4 3.421 0.424 4.24
4.8 3.044 0.574 5.74
5.2 3.602 0. 646 6.46
5.6 3.287 0.734 7.34

2.1.3 B EsRRGYBR FE£THHS T,
pH 3% 5.6,E 3 0. 1% i, B 57 B f# £F 18] X Bk B 2%

MR RE W . WK 4 FATLUE L B 2 h B,

HERBERRIED 7.67%, HIb H kA #
BiE 2 2 h,
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Tab. 4 Effect of enzymolysis time on the extraction of flavone

BHE/h  HEEEER/g BEME/e  REE/X%
0.5 5.076 ' 0.567 5. 67
1.0 2.789 0. 464 4.64
1.5 3. 399 0. 537 5.37
2.0 3.538 0.767 7. 67
2.5 3. 948 0. 737 7.37

2.1.4 BATHRRILOYH LEETHRER
B 55 C,HAc-NaAc Z ik pH 5. 6, B3R AT (8] 4 2
hE&GT HABHEMNEBRRRWER, AR
SHTA.EAERBOARN0.2% o, BE KRR
BEHE,N6.47T%, BN REBEGERERERN
FHB®AO. 2%,
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Tab.5 Effect of cellulase dosage on the extraction of flavene

BR/%  HEME/ SHER/E RRE/X%
0.1 3.541 6 0.432 4.32
0.2 3.162 5 0. 647 6.47
0.3 3.100 1 0. 384 3.84
0.4 3.153 8 0. 642 6.42
0.5 3.2694 .  0.532 5.32

KRGS REN, A F R ERBF AW A

B RALEE N pH 5.6, T X 55 C,e % 2hEN

0.2%.,
2.2 EXRE

W RRR TR R, R B B
pH REREBEEXMBHFEBELHER. HMENR
HLZ&MBEHNEHRO0.2%.T X5 C.pHEN
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LR, BERREKSG.

#6 EXXRE
. Tab.6 Orthogonal resuits of experiment

A B / CotiEl/ D i
e nsg BEE/ CHE SEHE #H

/% T min pH{E R/g #/%
1 1 1 1 1 0. 645 6. 45
2 1 2 2 2 0. 655 6.55
3 1 3 3 3 0. 685 6.85
4 2 1 1 3 0. 656 6. 56
5 2 2 3 1 0.612 6.12
6 2 3 2 2 0.707 7.07
7 3 1 3 2 0.617 6.17
8 3 2 1 3 0.683 6.83
9 3 3 2 1 0.621 6.21

M, 1,985 1.918 1,984 1,878
M, 1.975 1.950 1.983 1.979
M, 1.921
R 0.064
M," 19.85 19.18 19.84 18.78
M, 19.75 19.50 19.83 19,79
M, 19.21

R 0.64 0.95 0.70 1.46

MESCHMERMKER ETUEE , E4 1M
WS EEERGEES, BWIRF N pH E> R
BEM>BREE QO >MBEE)., £+
A1B3C1D3 K tEE L& 44, B) pH K 6. 0, B i 1R
BER60 C,MHEMNERNLS hWLWBHEEN 1Y%, ki
PERAMEZKAHERTUES,  FEZEE
ARFE. FERT®RET4ANANETEREMELEW,F
LHEM. EkA KN, 55 E LA
RFMERMLEE . EAAFHAHRAMBER
B ] .

2.3 MikSUFERNBGRERMLLE

EEABEERRRE AR EBERART. §
AL AR B, £F 48 K B K 35 76 R B B 9 SR



74 £ &

5 4 & B KX ¥ #

%21 %

BYRKRBTHRMNERE, 44 EHRT
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0. 290 BREE MMM BRI E W K2 4.35%, 54k
FEHBRBERE 28U HLEET 6%, &
pH5.6,TH55C,t H2h,EHN0.2% HARE
BROSRESGT, RENEREEERE, &
216.66%, HILFEEEBMER 2.4 4%, TifEELHR
1k %4 (pH 6.0, T 60 °C,z=1.5 h,E 3 0.1%)
T .HARBEMERLRELSBNRA, H6.96%,
£7T MESLEELE

Tab.7 Comparation of flavone extraction by enzyme and

chemical method

¥ % HEMH BEM HE
B/g HB/g RBRERE/%
({433 1.412  0.278 2.78

AEEBHECGRIEI)  3.361  0.435 4,35
HEXRME@EMHA)  3.209  0.666 6.66
HERMEGERMKL) 3.345  0.696 6.96
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Fig.1 Thin-layer chromatography of flavone by chemi-
cal and enzyme method
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