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Abstract ; With the Passiflora edulis peel as raw material , the optimum conditions of ethanol extraction and cellulose— assisted

extraction of polyphenols in the peel were studied and the extraction effects were compared. Taking polyphenol yield as an

index , the influence of various factors on the extraction of polyphenols was investigated by single factor test. The Ly (3*)

orthogonal test was used to optimize the process conditions of cellulose extraction.The results showed that the optimal conditions

of ethanol extraction were ethanol 60% ,liquid to solid ratio 30: 1 mL/g, extraction time 150 min, extraction temperature 40 °C ,

and the polyphenol yield was(11.648 +0.118) mg/g. And the optimal extraction conditions for enzymatic extraction were as

follows : The amount of cellulase 25 mg/g, the liquid to material ratio 35: 1 mL/g, the enzymolysis temperature 40 °C , the

enzymolysis time 60 min,pH =5, and the polyphenol yield was(15.096 +0.948) mg/g.By comparing the maximum yield of

polyphenols in two kinds of processing conditions, the extraction rate of polyphenols from cellulase assisted extraction method

was 29.6% higher than that of ethanol extraction method.It proved that cellulase had better effect on the cell wall fragmentation

of Passiflora edulis ,and which would improve the extraction yield of polyphenols in peel.
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Factors and levels of ethanol extraction orthogonal test

Table 1

AOF A CEEARL BRORHL  CARIURHE] D BRI
A8(%)  (ml/g) (©) (min)
1 40 20: 1 90 40
50 30: 1 120 50
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1.27 ZBELF 4R B BIIRI T 2058 FREOE
TR 1 g F 250 mL =T, INA—E 1
WEFRER 5% vh VS WK P AT 4E R Bk, 46— & pH.— & i
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Table 2 Factors and levels of orthogonal extraction of cellulase
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Fig.1 Spectral scanning of absorbance

value of gallic acid solution
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Fig.2 Standard curve of gallic acid
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Table 3 Orthogonal test results and range

analysis of ethanol extraction

N P
g oA B C (mg/g)
1 1 1 1 8.952 +0.083

2 1 2 2 2 10.070 £0.117
3 1 3 3 3 10.076 £0.345
4 2 1 2 3 9.184 £0.223
5 2 2 3 1 11.886 +0.486
6 2 3 1 2 11.390 +0.059
7 3 1 3 2 10.036 +0.222
8 3 2 1 3 11.267 +£0.216
9 3 3 2 1 11.670 +0.327
k, 9.699 9.391 10.536  10.836
k, 10.820 11.074 10.308 10.499
ks, 10.991 11.045 10.666 10.176

R 1.292 1.684 0.358 0.660

GEEF3 MK 4,4 PREENFEFER L P L
P A9 SR BB IR B 2 URIFE N B > A > D > C, BICEH L
> CEERF B > 2 HE TR > REUA ], R &
S ALB,C,D, , PR A 7E Lk 9 ik Pk s
HE, T AT IR RIS . R LR RSB 60%
WOEHEE A 300 1 mL/g, $#2EXET[E] 2 150 min, 2 3276 &
A1 40 °C Y 25T R BOPY e 3 R e R A 2 B, S4TSR

#4 IR TR

Table 4  Variance analysis of orthogonal experiment

5 KR F 5 A B ¥iiE FAE F A

(i 1985.802 1 1985.802 28244.060
A 5.907 2 2.954 42,008 ** Fo.0502,9) =426
B 11.147 2 5.573 79.272** Fo 12,0y =8.02
o 0.394 2 0.197 2.804
D 1.308 2 0.654 9.304 "

R 0.633 9 0.070
jsRaiic 2005.192 18
T o« "FRIRZERIBE Fy s BEIKT 3 v "RIREFHIREB Fy o BFEKF-53£6 [7].
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Fig.3 Effect of cellulase amount on polyphenol yield
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Fig.5 Effect of pH on polyphenol yield
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Fig.6  Effect of time on polyphenol yield
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Table 6  Variance analysis of orthogonal experiment
SRR 7 A F % Y E F g F A
e 3325.364 1 3325.364 15814.835
A 8.594 2 4.297 20.437 s F502.9) =426
B 12.782 2 6.391 30.394 s Fo o129y =8.02
C 1.125 2 0.563 2.676
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R 1.892 9 0.210
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Fig.7 Effect of temperature on polyphenol yield
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PEHy 2T Y 2R A ol 25 me/g, WOBEEE S 35 ml/g,
Fifg fig Wi 2 40 °C, Bl A (8] 2y 60 min, £ B4R BT BZ -
LBERFR L 60% HOELEE 30 mL/g I [A] 150 min
HLEE 40 C R R PRIV B 2R e b i 2 Wy, AT S
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3 #Hit
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Table 5 Orthogonal test results and range

analysis of ethanol extraction

o LIRS
P =2 A B C D (me/s)

1 1 1 1 1 11.735 £0.600
2 1 2 2 2 14.165 £0.222
3 1 3 3 3 11.984 +0.100
4 2 1 2 3 12.358 +0.327
5 2 2 3 1 14.475 £0.433
6 2 3 1 2 14.973 +£0.860
7 3 1 3 2 13.368 +0.475
8 3 2 1 3 14.953 +0.431
9 3 3 2 1 14.317 £0.168
k, 12.628 12.487 13.887 13.509

k, 13.935 14.531 13.613 14.169

k, 14213  13.758 13.276  13.098

R 1.585 2.044 0.611 1.070

TR 2y, FEIL AT, SR Z W A RN
(11.648 £0.118) mg/g, 2F4i 2K lg%l B2 I e 4%
P REFAEZR T & 25 me/g, WOk 350 1 mlv/g,
Fif fgt JELE 40 °C |, fifFfe B 18] 2 60 min , 45 51 2 W (15 5
A (15.096 £0.0948) mg/g. L BEHEIE AT 4 2
Tt B 42 B 1 1E 38 3K 56 43 T 45 HE 1 e P 2 B 2%
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S 3k
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