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Optimization of flash extraction process and antioxidant
activity of polyphenol from red raspberry

LI Kang, WANG Xi-xi, CUI Xiao-rui, CHEN Lei, HUANG Qun,SONG Hong-bo, TENG Hui"

(College of Food Science, Fujian Agriculture and Forestry University , Fuzhou 350002 , China)

Abstract ; The extraction processing of total polyphenols from red raspberry was performed and investigated According to the
result of single factor experiments,solvent concentration, extract time and voltage were further selected for Box—Behnken center
design. The response surface methodology was applied to optimize the extraction conditions. The antioxidant activity was
measured by in vitro DPPH and OH radical scavenging analysis. DPPH -+ and - OH.The efficiency for exiraction of total
polyphenols from red raspberry in four solvents was in following order: ethanol > water > petroleum ether > chloroform. The
optimal condition for extraction of total polyphenols were the solvent of ethanol, voltage 150 V ,time 57 s. with the extract ratio
of 48% and the yield of(52.24 £0.66) mg/g dry weight.In addition,the DPPH and OH radical inhibitory effects were 93.71%
+0.70% ,and 84.13% =+1.58% ,respectively.
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BZWHY T2, I X L0 45 22 Wy 1 B Y BT AR A T
PEATHFSE o
1 MREFE
1.1 M5

LIRRE AR B as farads R oR T T R R B S
SEEMEAFAE -20 C A9 ¥ JFE b A5 s DPPH (1.1 - — 2%
L2 BLIIE ) ) AR AR IR | Trolox | B £T 1R
Frdh  dbEUERSE SR A BR2Y w5 F 5 A i 2L 0 5
W& Rt A A R ] JEOK R R BN L £
B e ST 25 AR A AR s R A BR A WD 5 H
fbisFn 3 orAral.

EYELA RIBL 2SR URTIRIL b 22 A AT PR
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LA BRAH
1.2 ZWHE
1.2.1  ZIRZERESLBOAL IR oA E S R (-70 C Fikik
HEE) AR K TR (=43 C,12 h) »H#L ik (40 B )
4 CHE A% R
1.2.2 ZEHEEW T ZARE R4 gamBEHRHLE
F 150 mL & — A X3 BR—Fh i F 8 iR —(95% T8 ) BRI
BBKRELEFRLME S AR Y,
HETIFREL 4 g LI EERE S R IE T 150 mL Y7
F AR REIR A, B TR S0 B AR S I ROR TR =X R B AR
TE—E IR R (T2 N4 A B0 R, 525
HL RS BETE 100~200 V3 [ N i &) A4 BT
(8] SEATHR B, K e BUS IR S G TR E I 4R
TR, I DE W AE 95 % M) BV P 64T 12 h B2
UL, W AE 2 WA 20 A BT 22 L 34 .
1.2.3 8 F R b o iR 4R 00 24 i B 2 i & BT
W E RN ES B ER" Teng H 457 Jrik,
R AR I 2, A& TR 3Ly IR BT
P v 28 W2 Y6 (B X MR BE I LR PR Rl H i # ey =
3.7583x +0.0603 ,R* =0.9971 , R & T brvE <k
EE R R AR 2 W & . 2R TR
Z W PR TPC(mg/g) = (VxC)/m (1)
(D) P m-FER T, g; V-2 BUR AR,
mL; C—F£ 5 EF'%@J\%EE,mg/mLO
1.2.4  PARNZESIGEIT  SHBOF ISR BRI E .
PRI BREES R] A 25 SR 22, LA 1A% 7 22 W i B
HORTRPR AT R S
1.24.1 HRIZERINZE W Sl fEMFREL 4 ¢ 21
W T PR R, He i L 4 g2 150 mL 4501 A 150 mL
LK 50% £ 5 TC/K 2 ST AT, £ B e
b 60 s, L 120 V, 3R HORZT 8, B2 R YE 1.2.3 1t
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1.2.42 HHRIMBERZEEN  SRMETIFREL4 g 21
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Table 1  Factors and levels of response surface analysis
K-
A=
B -1 0 1
A ZEERRRIT (% ) 25 50 75
B FEIUE R (V) 125 150 175
C $EHUHA] (s) 40 60 80

1.2.6 UM% 2 P BOR BT E tkie )l

1.2.6.1 %I DPPH-J§IRfE 1 =% F g’ % A J7
I FEE SRR . HERRFRER 0.0039 ¢ DPPH - ¥y >R T
TeK ZBEREZR Z100 mL, =78 R 2 h & H. 5
Bl mL #25FRE 0, inA 9 mL DPPH - 55U, I /2
R 30 min J5IHAE 517 nm 4R SEAE, DL O BE R 2
FIXT A, Trolox A MHMXT I, EE 3 IWRFATSLE,

DPPH - 5528 (% ) =(1_$) % 100

AO
P Ay, X BRI SGE 5 A, BT IR OEAHE S
1.2.6.2 Xt-OH ¥&EBRAE ST SRR &4 rikim
R B4 4A YR AT, FCE 10 min, R KIEZ, 7E 520 nm
AR I 5 A5 2 e HECAE RN 2 A T G AE, LA B K Sy A3
FAXTHE . Trolox A PHMEXT IR, TE 3 WFATIE
-OH 3558 (% ) =(1-%) x 100

s Ay, XTRREAE W IGIE 5 A, B S ZHIROGAE
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Fig.1 Effect of solvent types on extraction content of
polyphenols from red raspberry
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Fig.2 Effect of ethanol concentration

on extraction content of polyphenols from red raspberry
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Fig.3 Effect of voltage on extraction content of

polyphenols from red raspberry
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Fig4 Effect of time on extraction content of

polyphenols from red raspberry
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Y = 52.31 - 0.29A — 0.11B - 0.22C + 1.06AB +
1.08AC—1.15BC-2.71A* —=2.80B* —-1.26C> =(2)

K2 RN TR BT S A
Table 2 Experimental design and

results of response surface analysis

g A CBERBL B SRIULIR R 22 SR
8% ) (V) (s) (mg/g)
1 -1 -1 0 48.28
2 1 -1 0 45.66
3 -1 1 0 45.80
4 1 1 0 47.44
5 -1 0 -1 50.15
6 1 0 -1 4733
7 -1 0 1 47.17
8 1 0 1 48.69
9 0 -1 -1 47.19
10 0 1 -1 49.39
11 0 -1 1 49.41
12 0 1 1 47.02
13 0 0 0 50.99
14 0 0 0 5221
15 0 0 0 54.10
16 0 0 0 52.07
17 0 0 0 52.16

Hirr Y SR 22 W IR i FUNME , A (B .C 43
A UL LU B AR B AR . X IR T BRI T O 24y
BT, g R 3 fras.

T 2Z A& SRl H, BE Ay F = 13.59,p =
0.0012 <0.01, 15 W] 55 B A5 A0 1 B Wb 25, F 2R 4Bl =
0.084 , LIt p =0.9655 >0.05, A .3 . ALY
o ZEL R, =0.8763 , 5 AU GE N e B 87.63% 1Y
i S AE AR, R? = 0.9459 , 2 BH A58 780 19 1015 12 )8 4%
U7, AT DA I ASE 7R ke 437 A0 700 IR 2K HE B B 22 W

T BN

T2 %M, F, =0.85 F, =0.13 . F, =0.51, A] 51 4%
] 22 AR T 22 1 1) B2 BBURE i) RO/ 56 3R SRy 2 AR R 4y
B> PR E] > HEHCE R, 3 WA LUAE B — IR
Wi A ZZH I AB (AC (BC J¢ —yRITT C* Xt 2 USR5
Wi 2 2% (p < 0.05) , URIT A®  B® X H HOSSCSRE 5 i b
W3 (p <0.01)  FERFEZIMARE(p>0.05),
2.3 MRz mEsr i RMmu

MRAE ENE J7 #4522 18] 38 B A i = 4 dl
UL 5~ & 7, = 2 gl T iz e g 9 5 i [T 2R 22 TR 1Y)
AEHAEH

B
j= 2

B/
52

.,050°
2%}» 0.0}\ -
%\'O'SN\/_ g 0%
IR T
S 2k RURIRHL R TPC R

Fig.5 The effect of ethanol concentration

and extraction voltage on TPC
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Table 3  Analysis of variance for the TPC fitted regression mod
R 3 05 R ¥7 FAE p1H P
A 93.50 9 10.39 13.59 0.0012 2
A 0.65 1 0.65 0.85 0.03873 s
B 0.099 1 0.099 0.13 0.7296
C 0.39 1 0.39 0.51 0.4972
AB 4.54 1 4.54 5.93 0.0450 s
AC 471 1 471 6.16 0.0421 #
BC 5.27 1 5.27 6.89 0.0342 #
A? 31.02 1 31.02 40.57 0.0004 ek
B® 32.93 1 32.93 43.08 0.0003 e
c? 6.65 1 6.65 8.70 0.0214 s
Bz 5.35 7 0.76
F AP 0.32 3 0.11 0.084 0.9655
aliiR 2 5.04 4 1.26
M2 98.86 16

TR =0.9459 ;R =0.8763; % 2257 W3 ,p <0.05; % 254 L ,p <0.01,p >0.05 FrR 2 FARLE
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extracts on DPPH and OH radical
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