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Abstract: [Objective] To optimize the purification process of peanut skin polyphenols (PSPs), improve purification efficiency, and
investigate their in vitro hypoglycemic activity. [ Methods] Three types of PSPs (red, white, and purple) were extracted by ultrasound-
assisted ethanol extraction. Seven macroporous resins were used for static adsorption and desorption of PSPs, and the resin with the best
performance was selected for single-factor experiments. The components of the purified PSPs were analyzed by UPLC-ESI-QTOF-MS/MS.
Using acarbose as a positive control, the inhibitory activity and inhibition types of PSPs against a -amylase and «a -glucosidase were
investigated. [ Results] Purple peanut skins exhibited the highest contents of total phenols, total flavonoids, and anthocyanins. NKA-9 resin
showed the best adsorption and desorption performance for PSPs. The optimized purification conditions were as follows: PSP concentration
of 2.5 mg/mL, solution pH of 5, eluent concentration of 70%, sample loading flow rate of 2 BV/h, and elution flow rate of 1 BV/h. Under
these conditions, the purity of PSPs reached 77.42%, representing a 2.27-fold increase. A total of 19 phenolic compounds, including
procyanidins B, B,, B,, gallic acid, and kaempferol, were identified in the purified PSPs. The half-inhibitory concentrations (ICs,) of PSPs

against @-amylase and a-glucosidase were 96.33 and 7.01 pg/mL, respectively, and both exhibited mixed-type inhibition. [ Conclusion]
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Purified PSPs exhibit excellent in vitro hypoglycemic activity and have potential for development and utilization as functional ingredients in

hypoglycemic foods.

Keywords: peanut skin polyphenols; resin purification; qualitative analysis; enzyme activity; inhibition type
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Table 1 Physicochemical characteristics/parameters of the

seven macroporous resins

MEET m N g, Ehjffi/

D101 e[ 90~100 0.30~1.25  500~580
XAD-7 Bl 1qe 45 0.50~0.71 500
AB-8 55 0 13~14 0.30~1.25 =480
DM-301 ik 14~17 0.30~1.25 =330
HPD-500  #&tk 55~75 0.30~1.25  500~550
NKA-9 e 14 155~165 0.30~1.25 250~290
DA201 SR 130~140 0.30~1.25 =220
1.3.4 KRILWHETHE 218 Shen 25 1 5 vk I 52 7 Fh K
FLAR B SELRE 11 i A5 WL 5 00 30 B 25 2 o 0 i) TR A% 2 R AL AR

JE 1 g, il A 40 mL (B 4 ¥ & 2 mg/mL) /9 $2 BOW , 7
120 r/min 4578 F 9% 3 W B 12 he F54& & 35 31 0 B fir
J5i WSO TR B L Vi W R VA 5 L K A i LA 2 18 K 5 o T
o2 0, FEIIA 10 mL 70% Z B T )5 2240 P, 120 r/min
P 12 h, ARG R BB . 43 53R (1)~ (4) 3t
A R A W
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KALB AR NKA-9 % FI W i %6 4, 74 24 h, UL 1~4 BV/h
B3 T B JE EFE 100 mL PSPs ¥ ¥4 (2.5 mg/mL) , LA AR
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TERY I W VE W, T 37 “CAk L N 10 min, J R 45 5 i
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Table 2 TPC, TFC, and AC contents of three peanut skins

TPC/ TFC/ AC/
Eﬂ 1 1 1
(mg GAE*g ') (mgRE-g ') (mgC3G-g ")
AR 386.774H1.43*  291.374+1.01°  78.93+1.55°
FIAEAEA 290.13+1.66°  251.67+1.33° 10.31+1.23°
LA 312.1140.70° 248.85+E1.71° 24424137
KAEAT I S5
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A R R O (PR BB ) R T R AR ) M
KL RE AR E W B . 25 b, e NKA-9 B AR HE17 J5 221
PSPs i fLiA 55
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Figure 2 Kinetic adsorption curve and intraparticle diffusion curve of PSPs on NKA-9 resin
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Table 3 Model-fitting results/parameters for adsorption

kinetics on NKA-9 macroporous resin

s ) MR g
NEIR K HR) S¥
WE—25h f1°% y=—0.033 26x+3.547 60 0.962 6
W5 f1% y=0.087 89x+0.028 79  0.9917 ¢,=34.73
k,=0.884 7
WORLP B y=2.07523x+16.9154  0.779 8

FfF 7L B 0 T, NKA-9 B B 1) e i i B & % 1K, X PSPs
V14 - A7 5 A ek I Ol R 078 R AU T P v, 9 YT A e o O
JER TS BT 7825 C&AFT  NKA-9 8 ig X PSPs 1)
W R 2 o 7K B0 0 K o TR R U W T AT Sk T A A A
FRAE R 23 ) 55 W) RS X PSPs (454 5 B AR BE 1, AT R
T W R o R AT

Langmuir fl Freundlich # # # H] F R E W ig 5 £ B
MM AR . BB 3(b) 3 () A 4 T, S ] IR
N Freundlich 77 £ A R*(0.995 0, 0.994 6,0.980 8) i T
Langmuir 75 7 19 (0.985 5,0.935 4,0.837 8) , 13t W] A % fiE
T4 M R NKA-9 3 5 Xt PSPs (9 W I 17 , H NKA-9 4
JiE X PSPs (1 W Bt 1o /2 Oy £ 43 2 W, LW AT R 2
AR AT, 5 RSP IR 4 L. 4R
B 1% B 3L )3 K 25 C T s 3] 35 CCHY, g, N 69.97 mg/g [ %=
53.36 mg/g, % Bl PSPs 19 W Fff &t 76 & i T FEAK. 1ndfd
¥<20.7, Ui B NKA-9 B g 75 5 Xf PSPs 7= 4 W {47 11,
25 “CH, 1/n {8 5 AR, 98 W1 76 B AR R R NKA-9 B Xt
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Figure 3 Isotherm adsorption of PSPs on macroporous resin and curve fitting with the Langmuir and Freundlich models

F4 NKA-9KFLAASHY Langmuir 5 Freundlich Z584880 55 4 FURI IR (9 25 & 45 18] o R e 3 S5 20 0 98 A2 B, 2od v ke
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parameters for NKA-9 macroporous resin B ETHE NEEE . BRYIE-REH AR

W/ Langmuir W IS5 J7#  Freundlich M B 25 i J5 WERBEY, HAERE(FH/ETE) BRE O~
C . k& & m & WESREGEER T ER) R TR
25 69.9790 59294 09855 290.1070 0.5131 0.9950 5 ZLHA T W) pH 3 2628 A 1 B 5 W L 5 R LA I
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Il T I 1A B 20 kT Wy 2 5 A i AR AR R e
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BL2s , TG HE 0 B A o SRTAT, 24 PSPs YR L AR A i 0F IR (0 38 25 T A9 9 00 K, PSPs A PR AN BRI .

AB AL 2.5 mg/mL 5, W BFF S B IV R GER R 252 fj]*“&ﬁﬁ—ﬁ?@iﬁ%NNKA@WH“WW‘@’QEE’JE’

89.3%, X AIARIE T AYAEmy Ze B, Sy 28 W BT o RE A R R A R O I R T e 3 R e Rl ) 22
951 95r a 88r
94 94 87}
R 93r R g
E 9F E 92r E 861
M E ol ,M_Eg]’ M-SS&
EE 90+ EE 987 Eg 84}
X Ego =edr X E
g £ 88r g 83
Z 88 < 87r <
< 87+ < 861 < 82t
86 85r 81l
895 10 15 20 25 30 35 84 60 70 80 90 100
J v B AT
Concentration/(mg * mL™) Ethanol volume fraction/%
(a) PSPs Jii &k Jif (b) pH (¢) LM%

B4 BB ZExNKA-9 RS AL 69 % vl

Figure 4 Effect of factors on adsorption performance of NKA-9 resin
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Figure 5 Effect of sample loading flow rate and eluent flow rate on the performance of NKA-9 resin
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Table 5 Identification of components of purified PSPs
e 4%%’%31“ FOSMH SONE st ey 1\%%5@‘ HIEE gL et
[6] /min (m/z) (m/z) [H] /min (m/z) (m/z)

BT 8.33  609.146 1 609.146 3 C,,H, 0, | S Hz & 18.77  463.0882 463.0878 C,H,0,,
FKILER 9.13  289.0718 289.071 8 C,H,O, || #HFiF 18.77  463.0882 463.0878 C, H,,0,,
JLE# 9.13 289.0718 289.071 8 C,H,,0, || Hifs % 32.61  301.0354 301.0351 C,5H,,0,
2,5 TREER 7.06  153.0193 153.0195 C,H,O, ||#i{iz & -3-0-#i45M  18.77  463.0882 463.0878 C,H,0,,
FILFEEE 7.06 153.0193 153.0195 C,HO, |KIFFZEHE 40.48  385.0929 385.091 1 C,,H 4O
FAEH £ B, 13.65 577.1352 577.1352 CyH,,0,, || KAl 22,10 623.1617 623.1662 C,H;,0,4
JFALHE % B, 13.65 577.1352 577.1352 CyH,0,, || & TR 541  169.0143 169.0144 C,HO;
JEAEH £ B, 13.65 577.1352 577.1352 CyH,,0,, | 4= 22 #k 1T 18.77  463.0882 463.0878 C,H,,0,,
11 2% By -3-0- KB AT 8.33  609.146 1 609.146 3 C,,H,,0, || AFRE R 32.56  285.0405 285.0404 C,5H,,04
N2 -3-0-Jp 0 B 833 609.146 1 609.146 3 C,H,00,4
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Figure 7 Double logarithmic curve equations of PSPs for a-amylase and a-glucosidase



F&M | Vol.42, No.8

BAXia% HERSHNAU T ZRU MO EEREMEZES N

R 6 PSPsI o-iE M EEAN o7 &1 4 5 B A RS &Y i 28 7 12

Table 6 Double logarithmic curve equations of PSPs for a-amylase and a-glucosidase

PSPs/ LAE WA 7 K,/ Van
T Lt o - o o
(mg-mL"") Bl TR R? (mg-mL™ ") (OD*min ")
a-VE B il 0.00 17.505 2.111 0.994 8.292 0.473
0.04 22.246 2.561 0.986 8.675 0.390
0.08 31.555 2.633 0.998 11.959 0.379
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- 7 W 0.00 2.509 1.612 0.996 1.556 0.620
0.04 3.146 1.904 0.995 1.652 0.525
0.08 4218 2.467 0.992 1.709 0.405
0.12 5.075 2.775 0.997 1.828 0.360
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