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Ultrasonic-Assisted Extraction of Polyphenols from Apple Pomace

REN Wen-xia, LI Jian-ke*, QIU Nong-xue, TIAN Yuan
(College of Food Engineering and Nutuitional Science, Shanxi Normal University, Xi’an 710062 ,China)

Abstract ; Ultrasonic-assisted extraction technique for polyphenols from apple pomace were studied
in this study, and the factors which affecting extraction yield, the concentration of ethanol, the
ratio of apple pomace to extractant, extracting time and temperature were investigated using the
_secondary regression orthogdnal rotary combination design. The results indicated that extraction
ratio of polyphenols was affected by temperature, the ratio of apple pomace to extractant, time
and the concentration of ethanol in order. The optimum conditions were as follows: the
concentration of ethanol 50%, the ratio of apple pomace to extractant 1 : 20, extraction
temperature 60 ‘C, extraction time 24 min; the extraction yield on this condition was 3. 80 mg/g.
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1.3.1 FC(Folin-Ciocaltew) X # #5 B2 4] IEH K
B 100. 000 g #3845 (Na, WO, - 2H,0) #1 25. 000
g HHM4 (Na, MO, + 2H, 0 F 2000 mL [B JiK L4
B, 00 A 700 mL ZAG K RSB 85 % Ik B R 50
mL ¥k 100 mL, 5 R 5, BI/NK Bl 10 h,
HimA 150.000 g GiERH (Li; SO, « H,0).50 mL
FIKMILHRE K. FFO4%E % 15 min, FEHE
KEZEER. BHE,.ER# 1000 mL, 3%, 8F
FERS KA RERE SRR R—E,
1.3.2 #®MAEF% HEHBBUEEBK 2.0 mL
Fosml HAEBRS, RKMA FCXM 1.0
mL.1 mol/L Na,CO; ## 5 mL, €&, F 30 CK
BHEHE L hREWE 760 nm FHBEE. LI
WARERESE ZEGXRDT,
1.3.3 FCamzémrwids WoiH
X0 R TRER, 10 X 25 mL iBE &
Wi, HIBER 0.1.2,3,4.5.6,7.8.9 mL BT,
FCHMB LM, BETRIELIF, 760 nm T
RN EAND LR, B R, HFTEA
A,
L3.4 it FREMBRERAZKEHR
EXEEAGRITHES  REE FHKTREB

R 1,
21 RABRARRAFRDE
Tab.1 Factors and levels of experiment

RRIE um B
¥ wEmm P Xy X,/
X\/% (g/mL) C min

—2 30 1:8 30 6
-1 40 1:12 40 12
0 50 1:16 50 18
1 60 1:20 60 24
2 70 1:24 70 30

1.3.5 ¥R SMRRILAR KRWS5eg TRHE
> HBINA Z B~ 75 R B (2 & 800 W) —xf
B A0 (3 000 r/min)10 min—>ZEAE 200
mL—>B# 1 mL>EAZE 25 mL—7 30 'CF#¥%
BE 1 h—>W 760 nm FHRIEEME !
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Fig. 1 The standard curve of total polyphenols
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Tab.2 The design and results of experiment

reres) HBHS RWE/
X X, X; X, (mg/g)
1 - 1 1 1 1 3. 883
2 1 1 1 —1 - 3.626
3 1 1 -1 1 3.315




22 o & B £ 4 H KX F R %27 %
g2 ﬁﬁ.
] HRHE ETEY] Y = 3.576 83 + 0. 072 00X, + 0. 134 42X, +
wRg .
X X, X X, (mg/g) 0.163 92X, -+ 0.099 58X, — 0.046 77X? —
4 1 1 -1 —1 3.058 0.089 65X — 0.084 27X — 0.07502X? —
5 1 -1 1 1 3.422 0.050 25X, X, +0.044 88X, X, —0.012 87X, X, +
6 1 -1 1 -1 3.337 0.074 38X,X, +0.006 12X, X, +0.012 75X, X,
7 1 -1 -1 1 3,122 He X, . X, X5 . X, W BRSSO E
g 1 1 1 1 3. 058 R RBURE IR M mIEE, RS R
. . . . . 5787 ENHRE I B ESTOE: BEAFEN R
) BB F, =0.754 < Fy0(10,11) = 2.94 A%,
o —1 1 1 -1 8.529 AT LA 8 7 6 F A — U [0 09 480 2 25 24 g 5 (B U9
1 -1 1 -1 1 3.272 BREEMHERLE F, = 13.163 > F,n(14,21) =
12 -1 1 -1 -1 3,229 A WMEE KRN TMESEREYSEE
13 -1 -1 1 1 3.197 W ERRS IR H AR B EERE,.E o« = 0. 10
1 -1 -1 i -1 2.929 BEKFHBRAIBEDT, BRKAEHTER:
= 3, . .1
s - _ 1 . 512 Y = 3.576 83+ 0.072 00X, + 0. 134 42X, +
0.163 92X, + 0.099 58X, — 0.046 77X? —
16 -1 —1 —~1 ~1 2.822
0.089 65X2 — 0.084 27X% — 0.075 02X} —
o=z 0 0 0 3. 165 0. 050 25X, X, + 0. 074 38X, X,
18 2 0 0 0 3.562 £3 RREREFENH
19 0 —2 0 0o - 3. 058 Tab.3 Variance analysis
T BE
20 0 2 0 0 3.326 FHA ABE By WEF
P2 K
21 0 0 ~2 0 2.908
. X, 0.124 14 1 0.124 4 9,788 41 0. 005 08
22 0 0 2 0 3.519
. X: 0.4336 1 0.4336 34,11563 0,000 01
23 0 0 0 —2 3.036
X; 0.644 8 1 0.644 8 50.733 33 0.00000
24 0 0 0 2 3.465
X, 0.2380 1 0.2380 18.72494 0.000 30
25 [} 0 0 0 3.487
) X3 0.0700 1. 0.0700 5.507 27 0.028 82
26 0 0 0 0 3.412
. X: 0.257 2 1 0.257 2 20.23234 0.000 20
27 0 0 0 0 3.594 '
Xz 0.2273 1 0.2273 17.878 89 0.000 38
28 0 0 0 0 3. 808
] X: 0.1801 1 0.1801 14.16934 0.001 14
29 0 0 0 0 3.379
XiX; 0.040 4 1 0.040 4 3.178 54 0. 089 07
30 0 0 0 0 3. 605
X, X; 0.0322 1 0.0322 2.534 92 0.126 29
31 0 0 0 0 3.733
X, X, 0.0027 1 0,002 7 0.208 67 0. 652 51
32 -0 0 0 0 3.572
: X:X; 0.0885, 1 0,.0885 6.963 22 0.015 35
33 0 0 0 0 3.626
X, X, 0.000 6 1 0.0006 0,047 22 0.830 06
34 0 0 0 0 3.583 ,
X;X, 0.0026 1 0.002 6 0.204 63 0. 655 65
35 0 0 0 0 3.529
B 2.342 4 14 0.167 3 F;=13.163 0.000 01
36 0 0 0 0 3.594

2.3 ARZXRERATENRISAR
BR2ER, IWESTEH RS, DXL EE

RPBIEREMERES ZBEEB S BB BUR

BRI R BUR BE IR EXAT[E] 4 BT ¥ EA

Fl4 0.2669 21 0.0127
%4l 0.1086 10 0.0109 F,=0.754 0.668 79
w®E 0.1584 11 0.0144

2.6093 35
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BRI $ 50 % B R B RREL 1 g+ 20 mL. 42
BURFE 60 C IZEMHE 24 min; WAB TEREH
RIIEEE K 3. 80 mg/g.
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Fig.2 Effects of every factor on extraction yield
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