88 2016, Vol.37, No.10 B=E XL EEAR

D

2L 4 25 W A TR S U T 2 AR AL

oo, R R, BRI, O, B O, Fen't
CLEAEMOL K2R RE, BBJpIT MR/RTE 150040; 2. Z5db ARk K2 AR 2R, BRI B/RE  150030)

i % DUOCHESRMAET L AL AMEERSONER, RABERINAMEZ T . LRGN, DLa
WEARA K. PREGERE . BRREL. SRHUR ). SREURECNIN R, UZB B e, il N Kl &L, (3
IEAS RIS A B PR AL R 2 0 I L2540, RISk A XS 1 22 330 B R B2 ar B A (R A B0 0] 1) 22 S R 3 . 45
R,  HEREAE IR W BRI L 2SO QIR 570% (pH 6)  FRIURE4S C. kb 1:6
(gmL) | $REUNIEI3.5 hy 22 K;  “FAL W82 MR L 224808 BRI 565% (pH 6) |
PR JTA5 C. Bl EL1:5 (g/mL) o $EEUIFE]3.5 hy $RER2 k. EILEAE R, PiFh a5 2 Wy 3R B 20 5o
(373.78+4.08) . (287.08+4.91) mg/100 g. Z T2 4. faE, BB EMNSHME.

RKPER: AW W 1REG BRI B2 EERRE

Optimization of Ethanol Extraction Process for Polyphenols from Red Raspberry
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Abstract: Fruits from two different cultivars of red raspberry, ‘Fertod Zamatos’ and ‘U.S. Raspberry’, were selected for
extracting polyphenols using ethanol as the solvent. Optimization of extraction parameters was carried out using one-
factor-at-a-time method and an orthogonal array design L, (3*). Ethanol concentration, extraction temperature, solid-to-
solvent ratio, extraction time and number of extraction cycles were chosen as the independent variables. The response was
the extraction yield of polyphenols. Duncan’s Mutiple-Range test was adopted to examine the significance of differences
among various treatments. The optimal extraction conditions for polyphenols were established as follows: 70% (V7/V) ethanol
(pH 6), 45 °C, solid-to-solvent ratio of 1:6 (g/mL), 2 extraction cycles, and 3.5 h each cycle for ‘Fertod Zamatos’; and 65%
(V/V) ethanol (pH 6), 45 °C, solid-to-solvent ratio of 1:5 (g/mL), 2 extraction cycles, and 3.5 h each cycle for ‘U.S.
Raspberry’. The corresponding yields of polyphenols from these two cultivars were (373.78 + 4.08) mg/100 g and (287.08 +
4.91) mg/100 g, respectively. These results indicated that the extraction procedure was reliable, stable and practical.

Key words: red raspberry; polyphenols; extraction; orthogonal array test; Duncan’s mutiple-range test
DOI:10.7506/spkx1002-6630-201610015

525 S663.2; TS255.1 kbR B A SCESRS: 1002-6630 (2016) 10-0088-06
g1 3% K

W, R, B, 2 AR 2 M0 EA IR T 2. & ERE, 2016, 37(10): 88-93. DOI:10.7506/spkx 1002-
6630-20161015.  http://www.spkx.net.cn

KUANG Hui, CHI Chao, LU Changshan, et al. Optimization of ethanol extraction process for polyphenols from red
raspberry[J]. Food Science, 2016, 37(10): 88-93. (in Chinese with English abstract) DOI:10.7506/spkx1002-6630-
201610015. http://www.spkx.net.cn

LW (Rubus ideaus L.) NEHFHE R, B4 TR AVRR. g IR, RS AE IR
B BET SRS, (ERNEARMEEKER, BEH gy, FIRSAKRERBRY, MR, wEH. L0
FEEH “HEKRE” mEEY, amERLhANE . OBIE . WA, KRS, mratem, X
WA HIY: 2015-08-24
BEEWHH: SRR BER SR STE (41110211 5 R e EARINE S %5 (2572014CA14)
EZ I I (1992—) , 2o, Wi seAE, W07 MY E EY) BT, E-mail: belonghui2010@163.com
MEEEE . B4R (1975—) , &, 8IEEE, WL, SR O EYIEEYEY) . E-mail: wangjinling08 @163.com




XTEHAR =T

2016, Vol.37, No.10 89

MR A A . PLR . U, BT 0 I
Wi RS IR . AP RN, MR
5 2 Wy A %Y1 R . Maksimovic %P & BLAK AR B
SEPPUEAEME GF2,2-BRA- 2 (3- 252K R mEmk-6- it
B HERE REMIERRAE ) 5 AW A R A AR
F (R'=0.9999) ; THELECIRMaOMERILN,1-
ORI 2- =SR2, 2- B - (3-Z - ZE IR IE M -6-
) —HHEAHENERESZH SRR FEMK,;
Wang Ui 18 S0 A2 A 200 8 1 DL LT M S BBy B
HALMEMERR P 580.961810.911) o 43 KL
SREU AR B 2 By i I vk — 2B, H
B, NEHSEREA IR 2 i S & A 2 M9 T
TER 71, HEMSKIERE S K RA Y 2
Wy, EENEFIRBGE A EEFE R, FEm
N T DU LRV 17 =R

HE) Z2 Wy DR Gk N\ A fie e RO AU L 2 iy H it
RN, B A AT LD A BT T S AR R R
B, WRE . BAERERRE T L, AN EER
KR R AR B P A L . PO . JRIT L
MRS, HAXTAWEZm I RGHRIREE D .
A LAFE B SRR IS M R K R A SR B AR
gt aEt O CHERARERT O |4 ) kbR, @
BRI R AR B K 1 A2 AR B0 ) B VA SR AW A 2 W 1) T 2
17T, FERHIXSH 2 50 AL 50 k0 2 2 R R kT
RGN, 93 TRIAWME Z M RE L2258, L
WM W R Z B . MR ES % .

1 MH5HE

L1 MESER

HERKLAET . TR R R BRI
BET, EEOHEEE R AR KR E R SR ES T
T S S K

BETER (obraDd  BREH AR R A
FEAR-T TR REETOCE RS A THE T T KRR
By, BRERE MRV WEER. K OEE. THER  REEWR
I AFA R A
12 5%

ALC-1104HF K  JEEEZRHUFR RS AR
A7]; TDL-5-WHMLHE S0P Wir ERRHEE
FRAFE; DHG-9240% mEHVER S TM  LiE—1E
BHEERAR s 7228 WA G RETE Rk R
WA AF; RE-2000AJR &K WEANLT T
AR A A
1.3 ik
1.3.1  ZAWEZHTRRTZ

e - ER

f !
A BRI - HHAIA BRI BHRE- B (0o, i) 8
FSHERS (5T, 01MRY) ~BBB0E- B A- 1

132 LW E R ECE I e

%% Pantelidis& "k, KARMKEIE, LIS
TERFRAEVA MR B (mg/mL) ARAAFR, VA&
HEE RN R, EIFRAERZ N y=9.917 7x+0.036 0
(R=0.998 7) . ZIW#E b LB LIAE100 g2 A%
RS (BERE) T Rm=ZREER.
133 FEHUE IR IH 2

WERE. LKOEE. K. W, Z2RZE. 70%
PIERE T 70% L BER T P e SR BRI . HE R AR L
TR AR AR L K10 g, BHEHSEE TRIRS, %
1:5 (g/mL) MAFEHGH], 40 CHMF TR IIG hE &
O, JEEEZER, EGET, BRI B . PAT3 AL
B o BT R 2 T ECER SR i AR AT 2 Ty ) A
PERLIE .
1.3.4 RV HUAT A8 22 M) 1 B D 3R AR 56

DL BEAE R R, $2ME1.3. 170 ih () T 24 HL
LA 2 Wy o Gl B R AR 0 B — 2P i e L REAR R
B REGEE . B, BRI A SR ECR BON A
B2 PRSI R R ACE R LR L. e
%N CEEARRET0% .. $RBURE40 'C. BRI EL
1:5 (g/mL) . FEEUNE]3 hy ¥&5IpH 7. $RERE .

®1 HERRBHERRKFRT

Table1l Factors and levels used in single-factor tests

KF L AZEL BN CRMi  DRUR ER
RN EU%  WE/IC (g/ml) I []/h s
1 40 30 1:3 1 1
2 50 40 1:5 2 2
3 60 50 1:8 3 3
4 70 60 1:10 4 4
5 80 70 1:12 5

135  ExRRig#it

AR B, SREUIR R . RhR LA R N ]y
RIGHE, UZBRIE AR, KAL, 39 IE
ZRBATRE, FZAFEImEIR (GHRRES
3R, $RE2 K .

R2 EXRBREARSKE
Table2 Factors and levels used in orthogonal array tests
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