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Abstract: Polyphenol was extracted from the needles of Pinus prokoraiensis by means of ultrasound with
ethanol as solvent. Effects of ethanol volume concentration, liquid to solid ratio ( V(solvent) : m(needle) ),
ultrasonic wave power, ultrasonic temperature as well as ultrasonic time were investigated and then the
optimum extraction conditions were screened out. Under the optimum conditions, extraction time could be
decreased by 3 h and extraction quantity of total polyphenol (52. 97 mg/g) could be achieved under
ultrasound. Compared with that of ethanol extraction, the extraction quantity was increased by a factor of
25.76% through ultrasonic-assisted extraction.
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BEA, BASRBGR M | £ B U AR W R D SO P 0 Herrera %1 R 31
T SR ST B T 2 AL S W BRSO AT D A PR i SRICAE S BT R, R DR S T e
J e f Z2 P A BRI B B SR 45 ;. Hromadkova 250 A2 kv SR B 2 Ab A 0, & B0 2 YR A [
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1 MR5EIE

1.1 RXFI5EE

JEORE . FAEL SR A AME R AR, J B A% T B B EEAS AT 2 VE KR L WK AR, TR R HLR I &
40 ~60 H, SEfE T & A

K7 Folin-Ciocalteus {4 [ 3£ [ Sigma A F]; LM, W TR FNRK R 4Ny [ 7™ 43 B 46 ([ 24
SR A BR A E =4 ) .

FEAURR A . FW200 A 558 7 REAS AR AL (AU 24 AR A BRA 7] ) 5 ESI-A i 7 K7
(VEFHIEIS BT A FRAE]) 5 UV-1700 BUSA0- 0] WAMEIE T ( B AR S YA ) 5 KQ-250DE & 5 8%
AR (TP EER LB AR S A RA ), SRIF 250 W, TIFATH (40% ~100% ), /KGR
(20 ~80 C).

1.2 5t S EmRgR

FEHFREL 1. 000 g ZE AL ET B oK B FHOIE T, A —E RFU 2 BE (RBU50h 60% )
J5, FE—E A NI T A AT, SRR R BOR S Ot I8 5 E 2 R

LG AL LR R EGE . REFIAREL 1.000 ¢ 2t FAL B ORAET A B FAEIE D, A B (A&
TR 70% ), INERIAT 2 YR (55— [ 150 min, 30 mL 2B, 55 —¥%. 913 100 min, 20 mL Z
BE), ¥H, B O UE e AR
1.3 BZEHRERENNE

K Folin-Ciocalteus "' & M 2 By B E , LIS TR NARAESD.

1.3.1 EZBmingE s &S d RIS ES TR EMEENEE FIRRESS 0.025 g, BLHl
0.1 me/mLIYFRIERK AW, MERIEE 0,0.5,1.5,2.5,3.5,4.5,5.5,6.5 mL ARMEME T 10 mL BIREAE
I, AT ER AR 2 AR, 20310 A 1.0 mL Folin-Ciocalteau i85, J82J, 7E 30 s NN
A2 mL R8N 15% 1) Na,CO, IH, TR L0
BlEER, Ei FEOCHE 2 h, 7EH K760 nmib

E R CRE , B REATIE 3 . IR B TR

FE RV Z2 A DT e TR A R A b, WO SR A 06
b, il 22 o vk I s Aol £, Rl 1 s S04t
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2 HRSHE

2.1 ZEERIEHM
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B A= W T BEAEAE T AT, 6 75 s 2k 2 A AR TR P 240 6 00 40 e ) il e 3 55 7
AN TP Z B A 2 5 AR IO SR T Y 7 e D R AR, R A R s A AN,
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N7, VR FSE T A0 M BE R 2L, P50 o T2 A BV A0 b, DA S A 3t S0 B O T, AR b T
VMR SRR, RIS R R S IS PR R AR e R, SRR IBOR, G iR IR
ICTR
F1 BERHEDRBRHSHEGRENERREER
Table 1 Results on orthogonal experiment of ultrasonic-assisted extraction of

polyphenel from needles of Pinus prokoraensis

X , Z W RIUTUR [
R sy AW B/min C/(mL-g™) D/C E/% .
/(mg-g™")
1 1 1 1 1 1 31.22
2 1 2 2 2 2 40.24
3 1 3 3 3 3 49.21
4 1 4 4 4 4 45.62
5 2 1 2 3 4 41.31
6 2 2 1 4 3 42.32
7 2 3 4 1 2 47.35
8 2 4 3 2 1 45.31
9 3 1 3 4 2 44.38
10 3 2 4 3 1 46.43
11 3 3 1 2 4 44.35
12 3 4 2 1 3 46.98
13 4 1 4 2 3 45.75
14 4 2 3 1 4 45.23
15 4 3 2 4 1 41.36
16 4 4 1 3 2 43.51
K1 166. 29 162. 66 161. 40 170.78 164. 32
K2 176.29 174.22 169. 89 175. 65 175. 48
K3 182. 14 182.27 184. 13 180. 46 184.26
K4 175. 85 181.42 185. 15 173. 68 176. 51
k1 41.57 40. 67 40. 35 42. 69 41.08
k2 44.07 43.56 42. 47 43.91 43.87
k3 45. 54 45.56 46. 03 45.12 46. 07
k4 43.96 45.36 46.29 43.42 44,13
R 3.97 4.89 5.94 2.43 4.99
ALK A3 B3 c4 D3 E3
%2 BEEHHREICE SRR LR
Table 2 Comparison between ultrasonic-assisted extraction and ethanol extraction
VRS Fist [1]/ min RBUF R/ (mg - g7")
FRGEATHILIE S [l 4 % 250 42.12
R P Al B A 50 52.97

2 b, AR SCHE A P B R U ST Z By RSP , B BoE BREUAAE . B IR TIR 200 W, A
F1E] 50 min, (L) =60% , VOIER]) © m(FrEF) =40, #BAHEE 60 C. SEFGEERBALL, 5
BhHR B T DA BE 4 S A gt 2 Wy A SR BUNT ] | [R] I 22 B P U i L A S HR UL 3 1725.76% .
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