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(DMSO) i R &h , v [ 24 it A 0 1 o A e 5 i
G R F R BT TR () A BRA T AR AR
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6- =MEMEIE =B (TPTZ). Zsiff — W 3L N M PR 5
(Trolox ) , 5% [F sigma 2~ A ; & B 12 30 ik 4=
TR A-W Ak B 45 77 1R S0 Ak Ik 45 T IR L3, 4
MERE 2 TR (3, S—WMME 25 TR 4, 5o nE I 2
2 \3,4,5- = WNMEmEZS TR o€ B il oo ) 25 4
T 4— i 5 0K 3 —B-D— 1k I 1 45 4% 1 (PNPG)
R AR YR A BR A F
12 &E5NEE

SCIENTZ-18N ¥ Uk T AL, 7 B 2 A= Wy Bt
Ay A BR 2 71 5 KQS200DE #4548 75 38 e %
Bl T 8 75 A 88 AT BN H] S RE-52AA i 4% 7% &
A, L S A AR AL AR ) s HH -1 508 15 38 K 7%
By, ) R IR PG BB A BR 2 F] s Spectra-
max190 BEARAY, &4 73 FALEAT IR A H]
1.3 RIEH*
1.3.1 FHHEHZEHmER R g FEMTRET B
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% 30 min, PAZS AR FREZ TR 765 nm 4k
SEWIEAA , LA AE A PN AR AR, 5 B T 19 o it VR
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1.3.3.2  $RBGHE (B) X Z BB %R
BHE L 1:20(FREL 1 g T MR T8, A 2 U
20 mL), 4351 7E 30,40,50,60,70,80 C'F , H 80%
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Table 1 The four—factor, three—level response surface

analysis table
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T B AR AR 3 (A) 1% 80 90 100
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Fik e (C) 1:10 1:15 1:20
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Fig.1 Effects of ethanol volume fraction on the
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extraction of polyphenols from sweet potato leaves
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Fig.2 Effect of temperature on the extraction

of polyphenols from sweet potato leaves
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Fig.3 Effect of solid-liquid ratio on the extraction

of polyphenols from sweet potato leaves
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0.76AB + 0.39AC + 0.184AD + 0.29BC - 0.13BD +
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M) J97 TR 4 B A R0 14 7 22 43 BT i3k 4 B | 2R
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R*=0.9716 Fl R,;?=0.9432, 7855 Z % CV=3.39 #
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Fig.4 Effects of time on the extraction of polyphenols

from sweet potato leaves
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Table 2 Response surface design test results

< ek % & < A % B &
X LB . X I LB AR .
‘ A #riwe & mg . e #i ‘ ¥ mg
%5 Boy# BE(B) B 1e] (D) % By BE(B) BF 1 (D)
GAE/g (C GAE/g
(4) (4)
1 -1 0 1 0 13.54 16 -1 0 0 -1 14.29
2 0 1 1 13.98 17 -1 0 0 1 14.43
3 -1 0 -1 0 13.09 18 0 1 -1 0 13.36
4 0 1 0 -1 13.91 19 1 -1 0 0 7.73
5 0 -1 0 1 13.95 20 1 0 0 -1 9.58
6 0 1 1 0 15.01 21 1 0 0 10.44
7 0 0 0 0 14.05 22 1 0 1 0 10.99
8 0 0 0 0 14.09 23 0 0 0 0 13.98
9 0 0 1 1 14.77 24 0 -1 0 -1 13.23
10 0 0 -1 -1 12.54 25 -1 -1 0 0 13.60
11 0 0 -1 1 12.68 26 0 0 0 0 14.12
12 0 0 0 0 13.95 27 0 -1 -1 0 12.61
13 1 1 0 0 10.82 28 1 0 -1 0 8.99
14 0 -1 1 0 14.09 29 0 0 1 -1 14.53
15 -1 0 0 13.67
*3 HEFEHWER
Table 3 Model analysis of variance
M B T T Fe B WL ¥ 7 F1a P1a A3
el 92.21 14 6.59 34.24 < 0.0001 sk
A (T BARAR 5 48.24 1 48.24 250.77 < 0.0001 o
B(# BB £ ) 3.74 1 3.74 19.44 0.0006 o
C(Hi k) 6.25 1 6.25 32.48 < 0.0001 ok
D (3B r i) ) 0.37 1 0.37 1.90 0.1895
AB 2.29 1 2.29 11.89 0.0039 ok
AC 0.60 1 0.60 3.11 0.0997
AD 0.13 1 0.13 0.68 0.4244
BC 0.34 1 0.34 1.78 0.2029
BD 0.068 1 0.068 0.36 0.5605
CD 2.663x107 1 2.663x107 0.014 0.9080
A? 28.96 1 28.96 150.55 < 0.0001 ok
B? 1.03 1 1.03 5.38 0.0361 *
c? 0.84 1 0.84 4.38 0.0550
D? 3.192x10 1 3.192x10° 0.017 0.8993
22 2.69 14 0.19
PEUE] 245 10 0.24 4.03 0.0956
shi% £ 0.24 4 0.061
BEF 94.90 28

VE L FR 22 ML (P<O.01) 3% #0525 1% (P<0.05) .

BEUE , M 2 R AR 2 B 5 B IO BE ) 52 HAR
Xof 7 5 22 W 4R B A S0 de O WA 5 TDRHI LE
5 4 WIS [ 22 H A o 7 gt TR P22, R TR
FU 55 2 B 8] Fr) 52 5 A 08 2 55 - 22 1 4 U 119

AR B/, G55 R AP AR AAT , Ul I A Y
] DU (9 4 3 2 B AR R AR G DR EE
I IR 1] 4 A4~ P3O 2 25 0 22 B e I (9 5
M
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Fig.5 Pairwise interactive response surface of four factors including ethanol volume fraction, temperature,

solid-liquid ratio and time
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HERf TR, R
AL, A7 AE 25 5% 7] g
AP R TE]

23 HBEEMSBHMEIERSUREMEEDT
231 FHEMFEBS SN LR RFE
22 1 ) S5 A ), A ST I v RO R £
TR e T RN 2y 7 R R EAAARE, WE 6
R T S 21 0 OR8] 5 TR G AR U
) 00 T D 4 B s B ASORT B, AR BT SR T 7 R R
SLEAREY 3B S5-I mMEmRE 4 TR | 3-mn E 4
TR A-MHE L4 7 1R 3, 4— W MEE 4 TR 3,5
W MERBE 4 TR 4, S-WMMERE 4 TR (3,4, 5 M
ZTR ., R 7 AT BB 2 b R
PR A 3D MERE 2 TR A 3, S-IMEREZs T W2, 4y
SR 10.40 mg/g F1 7.72 mg/g, L2452 5 Sudrez 55>
P 5T 45 AR, Sun S5 BiF 58 2% BH 75 25 0 2
FE BRI AR | 5% 2 W M A8 2 1 45 oA 3 S 1
PUAAA TG, K B 3-WHE R 45 T iR /9 DPPH H H
FEUEBRAE S R 3,4, 5-UmmEBEZE TR
HIRAL, HX A5 A5 98 0 2 BT A AT PR
P DRt 7 S 2 A 0 P 2 W 2 I 1 R4
R TR DR A2 A ALt i T
HAT Z R & .

232 FHEMZWMPUAARE 0T TR
i, T E N 2l A e 2 e ISR S
H B 58 0 e AR S M 3R B 2 1 X
DPPH [ i 3E75 BREE T A&l 8a R, BEZ &0t
Z W e R R, HERR DPPH A i 5L 19 g
TIbEZ 35 Y 2 WA E R 0.125
mg/mL B, H DPPH H H FL G BRBE J1 0 0.69 mg
TE/g; >4 2 B Bt 2 W EE 3 N2 0 2 mg/mL 1, B i
FIEBRE SR E N2 9.56 mg TE/g, 1fi)5 %1%
Hn, FEM L H FRAP By LEE S & 8b Al
UL, B e EE N FRAP Bt S8 Ak e A8k 5
DPPH H i HE G FREE S 5o A — 3, Bk Eh 4
mg/mL B, FZErZ W DPPH A th L3k bR g
M FRAP St &b 1w, 43908 11.57 mg
TE/g #1 12.30 mg TE/g.
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Fig.6 HPLC chromatogram of main monomers

in polyphenols from sweet potato leaves
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Fig.7 Content of main monomers in polyphenols

from sweet potato leaves
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T S Z2 W 10 o T o AT S T 4 B T R
(BN HG I, AE BT R BE R 1 mg/mlL B4 )
B IR F] 78.419% 100 5 SR8 0, £
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Fig.8 Antioxidant capacity of polyphenols from sweet potato leaves
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Studies on Optimization of Extraction Process and Bioactivity of Polyphenols

from Sweet Potato Leaves
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Abstract In this paper, the extraction technology and bioactivity of polyphenols from sweet potato leaves were studied.
Prior to single factor research, the Box—Behnken experimental design combined with response surface modeling were used
to optimize the extraction condition for polyphenols from sweet potato leaves. Four independent variables were tested for
the response surface experiment, including volume fraction of ethanol (A), temperature (B), solid-liquid ratio (C), and
extraction time (D). The main components of polyphenols in sweet potato leaves were determined by HPLC. Antioxidant
activity of polyphenols from sweet potato leaves was evaluated by scavenging DPPH free radicals and FRAP method. The
inhibition assays of polyphenols from sweet potato leaves on a—amylase and a—glucosidase were evaluated in wvitro. The
optimal extraction condition was determined to be as follows: volume fraction of ethanol 88%, temperature 57 °C, solid—
liquid ratio 1:20, extraction time 30 min. The extraction efficiency of polyphenols in sweet potato leaves was (15.34 +
0.19) mg GAE/g. The main polyphenols of sweet potato leaves were S—caffeoylquinic acid, 3-caffeoylquinic acid, 4-caf-
feoylquinic acid, 3,4-caffeoylquinic acid, 3,5-caffeoylquinic acid, 4,5-caffeoylquinic acid and 3,4 ,5-caffeoylquinic acid.
The results of antioxidant activity and in wvitro anti—diabetic assays showed that the polyphenols from sweet potato leaves
had substantial effect on antioxidant and anti—diabetic activity. The DPPH free radical scavenging capacity and FRAP to-
tal antioxidant capacity were 11.57 mg TE/g and 12.30 mg TE/g, respectively. The inhibitory activities of polyphenols from
sweet potato leaves towards a—amylase and a—glucosidase were 89.94% and 22.28%, respectively.

Keywords sweet potato leaves; response surface; polyphenols; biological activity



