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Table 1 Factors and levels of Ly (3*) orthogonal test

K% Factor
KE A ZEERBSE B Rt CHAER D MIFIE
Level  Ethanol concentration ~ Ratio of material to Ultrasonic ~ Microwave
/% solvent/ (g« mL—1) power/ W power/ W
1 40 1:20 360 100
2 50 1:25 405 150
3 60 1:30 450 200
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BE IR R LA 2 R BOR . 1L k5T 2 M R H

() = 100, Koft ¢ AR BB 52
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ZMHWRE (pg/mL) s n R B 0 v R F T A B AR AR
(mL) sm LSk TR & (2) .
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Fig. 1 Effect of ethanol concentration on pecan

shell polyphenol extraction
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Fig. 2 Effect of ratio of material to solvent on

pecan shell polyphenol extraction
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Fig. 3 Effect of time on pecan shell polyphenol extraction

2. 1.4 MEAEINRAEE B 40,8 RS E
FH AU 0K R 46 10 4 1 PN A R0 R A R R B
BRI R AR W . ERE AR
LT A DIHRTE 180~720 Wy Bl N AR fL i, LAk 5%
Z PR B SE 3 KM J5 218 FRAIK, SR AE B AR T Rk 5
450 W B SA BB R AE 2. 135% . 38 24 A 75 P /e ATk
K2 R Ll B 5T 2 B A 4R BUROR S Bk R R T R
360~450 W 1E N IEAZSL U T

2.200

2.100
2.000 |
1.900

1.800

IR
Extraction rate/%

1700 1 L L L 1 ]
180 270 360 450 540 630 720

7N F Ultrasonic power/W

B4 BAEIIEILENE S EBHERNRER M

Fig. 4 Effect of ultrasonic power on

pecan shell polyphenol extraction
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Fig. 5 Effect of microwave power on

pecan shell polyphenol extraction
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Fig. 6 Effect of temperature on

pecan shell polyphenol extraction
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B A TR K R B A 5 W 3 2 8 3 KO RHAR L A
AR NERA S E ., RBERBRSERES K EfE
AR BB A R B AR T S B M B KA A A
A;B G Dy, BN Z AR FR 40 %0 50 % CBHE LE 1 ¢ 20 g/mlL,
IR 405 W IR Zh 3R 200 W, i, LA BkSE £
RBCREEEEIL S 2. 361%,

=%= =]
%2 LA & BRI
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Table 2 Range analysis of orthogonal experiment
i A ZERBA BB E CHFEI®E D MEhE
=
IEld " Ethanol concentration Ratio of material to Ultrasonic Microwave
ndex
/% solvent/ (g » mL—1) power/ W power/ W
K 5.992 6. 217 5.952 5. 690
Ky 6. 621 6. 214 6. 267 6. 332
Ks 5.775 5. 957 6. 169 6. 366
R 0. 282 0. 087 0. 105 0. 225
*3 Ll Bk 55 25 B R BY
—t
ITZEXEWHFTESH
Table 3 ANOVA orthogonal experiment
AR SR YR i 2% il H B ¥y FHE  @#H%
Sources of variation Squared deviations Freedom Mean variance F value Significance
1 0.386 1 2 0.193 1 26.6308 @BF
2 0.044 6 2 0.022 3 3.067 4
3 0.052 0 2 0.026 0 3.587 17
4 0.290 1 2 0.145 0 20.0138 ®BF
=2 Error 0.130 5 18 0.007 3
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3 g

38 3 B PR 2R 6 R T A8 S 56 P Ak A5 380 e S U8 -
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B 50% R EL 1 ¢ 20 g/mL A ZhAR 405 W B Th=R
200 W, FEBLAAF T I BKGT 2 M 3R BUR i - (B A 2
2.361% . SHHKEREINAH i, BA i ) JE L 32
BURE A5 & /D00 5 7E SR BRI 4596 5/6 1015
BT JREUR F R HUK B R R 16.77%,

FaE VR FT 45 SR R B, LB Ak 7T 22 W 76 1K IR L B8
FRtE AN M 2 TR AR, FE — B TR B A SR A LR R G
T HAE A B A b, B — 2 BT EALE R, iR
8 EC M o AR P RRAT A
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FRERLD] RERH 525, 2014,39(3) :57-60.
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Natural Medicines,2010,64(4) :496-499.
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Study on Ultrasound-Microwave Combined Extraction and

Stability of Pecan Shell Polyphenolic

SUN Haitao,SHAO Xinru,JIANG Ruiping, LUO Xiafang
(Department of Pharmaceutics and Food Science, Tonghua Normal University/Development Engineering Center of Edible Plant Resources of

Changbai Mountain, Tonghua ,Jilin 134000)

Abstract ; Taking wild pecan shells as material , using ultrasonic-microwave assisted extraction polyphenols,the influence of

storage conditions on the stability of polyphenols were studied. The results showed that,when volume fraction of ethanol

50% ,m (walnut shell) ¢ V (solution) (solid-liquid ratio) =1 :

20 g/mL, ultrasonic power 405 W, microwave power

200 W, pecan shell polyphenolic extraction rate was 2. 361%. Extraction efficiency was much higher than traditional water

extraction method. Stability studies showed that pecan shell polyphenolic had good stability at low temperatures, dark,

acidic and neutral conditions. UV light had little impact on polyphenolic and had good antioxidant properties.

Keywords : polyphenols; ultrasonic; microwave ; walnut shells;stability
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