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Optimization of Total Polyphenols Extraction Process from Freeze-dried Raspberry with Deep Eutectic Solvents M/
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University , Mudanjiang 157011, China)

Abstract ; Raspberry , known as the “third generation fruit” ,is delicious and nutrient-rich, and widely used in food, medicine,
healthcare fields. However, fresh raspberry is hardly stored or transported and is often processed into freeze-dried raspberries,
jams,and other related products. Herein, the total polyphenols were extracted from freeze-dried raspberries with deep eutectic
solvent,and the extraction process was optimized. Meanwhile, the antioxidant activity was evaluated.The results showed that the
deep eutectic solvent was prepared with a choline chloride to fructose ratio of 1:1 and water content of 55% , the extraction rate
reached 34. 86% under the condition of a solid-liquid ratio of 1:40 (g/mL) at 50 “C for 40 min.The total polyphenols had certain
antioxidant activity but were weaker than vitamin C.This study laid a theoretical foundation for raspberry processing and green
extraction.

Key words:deep eutectic solvents ;raspberry ; polyphenols ; response surface method ; antioxidant

WRE R PR B FJ® (Rubus. L) MW ERIAAL S A HEEAR ,  H FTHGE 19 2 8 2T 106
PR WFKINEE  AK FORSE A AR X R B TR0 DESs'", BRAE B 0 R,
GUEJ i =K 2 —  EIRE E 2R T IR, SESRA VAR, BAMREEE &)
VT AL B S AE WY N M IR RS R AT ST
WK WA SR EEAL LS SEES ek VAR LG, DESs A 7 A R, U — 2 mERp
SR o O EC 6 SR B A PR A e SE, TR R ) 4 R TR A DESs , 45 i
RS, Hom TR S R BRI R B

o 1 A et 13 [4.5] e A o . 78 B :2024-04-10; R 28 5 % F 88 : 2024-08-01
MREEE" Wﬁjﬁ § g% el %&Zﬁ EETE HEPH UL BRI H (MNUQN202304) ; [
R BRI R E TR ST FERRFERTH NI R0 B (202310233012) 5 2k
Bah R REE S, AR ENE R 580 T IR R B ARl 45 %59 H (1452TD009)

MAE S TEZ B St 0K (2000-) , 2, BIBTLI/RIEN B2, 32

{RHAEEEF] ( Deep Eutectic Solvents , DESs ) /& RO
BIEE . B, E-mail ; swxzn0@ 126.com,,

22 [10] 2 v/ b b el Yo
T 2004 %Eh Abbott 55 YRR i Y — Ak (L7 SRS BB, T, 25 S B T
F) XU I 1h 32 S AR A o S A WEEBZ B T LA 7] 4227, 2024, 46(11) ; 61-
MR I W B 2 AUk, 48 66,



62 Pzt

CHEMICAL REAGENTS

946 B 11 3]

—IRAY LRI, DESs |32 B TR 2R |
BHLA R i B AER O AR AT
ok, W DESs #2053 25 K 4R 7 1y 1) 0 92 3% i v
2 RSCGHE T DESs X 7R T34 &5 5 22 By ifE A7 $2 L
5T A0k, 70 H Xt DPPH - Al ABTS" - H
FLIEBRBE PR BT AL IS M, LU R i R 2 1Y
PRIt —Fh &gt = R0 O v, AR A R T 42
fEre S,

1 K&y
1.1 FEAERSEH

HJ-1 AU R ARG T 4 R i ( R ERELLAZ S50
W) ;SB-5200DT AR 75 I 1 VEHL (77 BT 2
IR A FR A WD) 5 To B S Ab-n] Wil
FE T (b 53 M| AL & A R 5T A F D
BSA224S-CW B 73 #7 K F (36 5L 38 2 0] ikl
2EAVBRAG BT 5 3K1S B0 (18 3 B 0 L
BMARAT) .

VTR SR VT M X T BT R b o
i (SHREE =98% , G BT AE WA R AT 42k
Z ChRUMES (4l =99.7% , KRB IH AL T A
FRAFD) s oK CBECRBET & TR Al fb TA R A
Al s AR 2 s AR R FLER ( LT
ASELEDIBHCABRAR]) s LCBENIR (BT T
HACRH B AT BR A D) 5 H il (R T Lad Ak
WA A BR A A )5 1, 1-2 58 Be2-= hil 5 28
(DPPH, Lifg I it A=W R A FR A A ) 527 B 4 -
XL-3- 2, FEARTFFWEME IR -6-B5 i ( ABTS, LI EE 13 =
R A R R s B R Y o gl 78408
KA LR H
1.2 SRk
1.2.1 DESs il 4%

DAL I B8 R 32 S, Z ool (i, & =
W) WHIE (CHIATHE REE) FIA LR (FLRR . S e
) ML AR, 7E n (ZAR) cn(BEEIR) =111,

F1 RSB R A AL

Tab.1 Composition of deep eutectic solvents
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Tab.2 Responsive design of surface factors
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Tab.3 Design and results of response surface experiments

R hass A B C Y/%
1 1 -1 0 31.26
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17 -1 -1 0 16.35
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