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 EAFAATARM, A CEARRA, RAR F R, B3 EXEZRARANLT F
HArHE SR RAERR LY, ER 2 - FadHart ¥ 8 2By B & KM A AR
W>RBEHESBEBESBENNE, RRGRRTLZHRIL 1: 60 g/mL, 8 55 £ 54
350 W, A48 % B & 4 45°C ,# % Bt ia] 35 min, £ 54T, % Br4R R 34.72%,

KW H A 2l IR 2 IER LR
NEFRIRFE A  XE4HS:1001—0009(2013)22—0138—03

hE 43S .S 791. 18

F#F (Picea wilsonii) J& ¥AFL == A2 J& £ B Fh, L 44
FLES BRI AL I A2, 434 TN S RGP
BePESEEN , MEHEY & B N Z R EWERR A
2, RAPEA R S E B M EA ST
HAT MK LR . HRTXEH 0 SmRg
A i IS AE B N IS FE A R A IE A SE Bk A AT
Ertrr iR Z W 289 IR, DA IRA B e T 240,
HE—2 T & A R LR
1 #Rl5H*®
L1 K5eshk

PERAFFEE R B PR B K L W Ve T
TFJa 35 C TR HE M wefs A .

ToK B ik TC K BRER BN 34 R 3 b 4

UV-3100 8 5h-T BLAY Y6 H6 BE T (g 324 38 (U A%
AIRAF]D ; XMTD s #E IR K 88 b BH R AR
AT s R (SHIMADZU AVY 220),

L2 KBk

L2.1 HF4EZmERIRR REREFTH 0.5 g
DLEE 7S B[] 45 min, #8575 IR BE 40°C , A T3 250 W,k
WL 1 40 g/mL, Z B4R BURR 40 81 40 %0 J B R
2 A, B R BUS I € A E 50 mL AEM.
L2.2 BRERRRE %&E#SIRE60,35,40,45,50,
55°C) R ] (25, 35,45,55,65,75 min) | #8 / If) %
(100,150,200, 250,300,350 W) ¥ #} k(1 2 20,1 = 30,
1:40.1:50.1:60.1:70g/mL).ZEEAF%0(20% .
30%.40%.50%,60%.70%,80%6) 5 4~ P 2K i 5 I K ik

FE—EER N A HFA989), B MM AR F @AY T
& A A , E-mail :zhenghaust@163. com.

REMEE 28 1958), 5 . #i  ME AFIF AL F & H
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1.2.3 IERRSEE MEARNRHRLS R, LR 4042
B TR E R 3 Lo (3%) RFEATIEAT LI, G U 75
k] (35,4555 min) , # 75 I BE (40,45.50°C) VKL HE
(1:50,1:60,1: 70 g/mL).#F LhF (250,300,350 W)
AMNHER 3 AMKFHEAT IERR LB, IEAR S N R 5 KF
W% 1.

*1 EXKWERSKTE
Table 1 Factors and levels of orthogonal test
K wE
ARt /g mL™1 BMFRE/C  CHAERE/W  DEHEAF/mn
1 1:50 40 250 35
2 1:60 45 300 45
3 1:70 50 350 55

1.3 HHWE

SR FAEME R e W A i . BUREUR 0. 25 mL
F 25 mL BRI HKKINA 0.5 mL Folin-Ciocalteau
@51 % 1 mol/L Na,CO, 2.5 mL . EXETF 30°C bt
FK¥E 1 h JF B0 FHAERK 765 nm ANUEMOBREE, DIk
BT AR ER SRR ML BHBEFE y=
114. 812+0. 0152,R> =0. 9992, 3R H L2 ¥k BF (mg/mL)

2 HBRE5SMH

2.1 BNRRBRLGR

2. 1.1 ZEHER BN SR BORIE . & 1 AT
PAE Y 2B R B0Gk 40 %0, 2 R BUR A B
Ko CEEFRTECH 4006 ~60%6 i XX 50 45 5 ) 5 il
AR T 2 A0 MR AR 4 R 2% O B U 2>
R 400 Z B R E R R,

2.1.2 EFARIZHBICREE & 2 WAL
HEF DRI N 2 MR BCRIE R, 5 DA 300 W
BB IRBRIA B RE.,

2.1.3 EAREXNZBIRBCREN WA 3 TLE
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Fig. 1 Effect of ethanol content on polyphenols extraction rate
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Fig. 2 Effect of ultrasonic power on polyphenols extraction rate
B AR  45°C, TERBERT 45°Ch, 2
HOR A S R ) BT T, A R R T 45°C
Ji » 22T R AR 52 T I o AR 75 R BE F T TR i T R, X
A REAR R O W S TR B B 7 IR R B R AR AL, S B
PRIBCR TR
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Fig. 3 Effect of temperature on polyphenols extraction rate

2.1.4 M EXZEBREBCRAE M AE 4 AT
F i, E A A R 35 min B, 25 B 48 BRI R T
7 EE] 25 min A A3, {HEEFS AR E 35 min J5, B8
5 P B (] A, 22 T B B3R I T 4 T AR 11K

ZHRIE/%

25 35 45 55 65 75
R I 8)/min
B4 BEREXSHBRNENRE

Fig. 4 Effect of time on polyphenols extraction rate

2.1.5 BHELLXF Z B BCRIE M WK 5 AN,
WEERHE L3N Z AR BURZHE N, SRR LIk
#]1:70 g/mL i}, ZEHRHCRIAFIRAME.

ZHHRICE/%

1:20 1:30 1:40 1:50 1:60 1:70

Bh /g mL?

B 5 Bk S BRI R M
Fig. 5 Effect of solid-liquid ratio on polyphenolc extraction rate

2.2 IEACSEEREER

MR 2 ATLAE Y 5 AFET it o 2 T SR R 2 e A K
FUCH RHB L (A > 75 T 3 (O > 75 iR B (B) >
FRED), RERRTZHAEHN ABGCD, RURHR L
1+ 60 g/mL, IRy 350 W IR EE Ry 40°C , i i i)
35 min, Al & ATEIRE A , AT R U5 .

*2 EXEIWER
Table 2 Results of orthogonal test
- HE ‘ ZEHERBE
A B C D /%

1 1 1 1 1 28.11
2 1 2 2 2 29.17
3 1 3 3 3 30. 22
4 2 1 2 3 33.71
5 2 2 3 1 34.72
6 2 3 1 2 31.71
7 3 1 3 2 33.81
8 3 2 1 3 29.52
9 3 3 2 1 32. 33

K; 87. 50 95. 63 89. 34 95.16

K 100. 14 93. 41 95. 21 94. 69

K3 95. 66 94. 26 98. 75 93. 45

k1 29.168 31. 877 29. 780 31.720

k2 33. 380 31.137 31.737 31.563

k3 31. 887 31. 420 32. 917 31. 150

R 3.7948 0. 6665 2. 8251 0. 5134

2.3 HTIRE
XA AB,C Dy #47 3 YCFATIAK, iR 3 " I,
TEMLARAF T Z BRI 34. 7 mg/g.

3 FATIUER LS
Table 3 Results of parallel test
1 2 3 FHE
ZBEE/ N 34.68 35.13 34.52 34.78

3 Wit E4it

HIEH S A EENZHEY R, HARBORZ T
W RBOF R ER R MW, ZREEEEMAE
FFEE R B 22 3 9 %o HL A 75 4R BT 20 AT AL, X 4
HHEEAMAEE —EMRLEL., RAERLLR
AL EFFE T Z BRI T2, S8 RETZ4MHH
BHELL 1 ¢ 60 g/mL A I 350 W AR 45°C,
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GEMRBAL BB & & TR BE BRI P L,
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B EAHEAPEATAEIEZRA, BITLEERE, HETHERRI R LT
Bk W mAEBIL, Bl o s A 2 M AT T ;A EX R F 2 E AR T T E#F T
FHF, SREN HER ERATFEALSTHRARIKZ 8 2;4# A% R +CMCNa (1: DA
ARENE KM BECHBEERZD, HESEERKARRF R RERF H . RN T
B AT 2590 EAE 8% AP AEER 0.2 B AR EH 0.3%,

KR T K T E ARk
FESHES TS 275. 4

FHERXFR KR ER”, BEFREE, HEA T M.
B R, T E T B KA E AR E 3k 20 X 10* hnt?,
HE A C(HIRFLIY 12% ~20%) 2438 F oKk 1 215 457,
HRREEHRAGEEER, EAR SR E TS

E—EEEN £ 0H 976, %, ML, ZRIF, ALEZNFLS
I TEEHR A, Email:jxk76@126, com.

E&TR : F AR LA F B EAREHHTERER RAH 43P
SF AR B (BFEREAF[2012]% 716 5),

WrFE B #8:2013—10—22

AT ] 35 min, M T H A I 2 1 SEBR IR BUR i
.3k 34. 720, HAFMHEAE FEE N ESmAEY R, 5
R WAL 3R B L0 45 2 R R, i e F 5 #F
Ert Z W58 LA REiE— 5T .
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Optimization of Ultrasonic Extraction of Polyphenols from the Leaves of Picea wilsonii

ZHENG Tao ,SU Rui,ZHAO Yun-mei, GAO Zhi-hui, FAN Jin-shuan
(College of Forestry,Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100)

Abstract; Taking the leaves of Picea wilsonii as material, ethanol as extraction solvent, adopting ultrasonic extraction

method, the extraction of polyphenols was investigated by orthogonal test method. The results showed that the influence

factors on the extraction rate of polyphenols was the order of material liquid ratio >> ultrasonic power >> ultrasonic

temperature_>ultrasonic time,and the optimum condition was material liquid ratio 1 ¢ 60 g/mL,ultrasonic power 350 W,

ultrasonic temperature 45°C ,ultrasonic time 35 min,under the condition,the polyphenols extraction rate was 34. 72%.

Key words: Picea wilsonii ; polyphenols; extraction;orthogonal test
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