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Abstract: To examine the relationship between structure and activity of Phyllanthus emblica L. polysaccharides, the
polysaccharides were extracted using hot water then precipitated with 50% and 80% (7/V) ethanol into two fractions (PEP-50
and PEP-80). PEP-50 and PEP-80 had the same composition of monosaccharides, but their contents differed to some extent, with
galacturonic acid being the main constituent. Besides, the molecular weight of PEP-80 was primarily 234.45 kDa (accounting for
99.21%), which was lower than that of PEP-50 (primarily 256.26 kDa; accounting for 92.51%). Moreover, both PEP-50 and PEP-80
exhibited hypoglycemic activity, with their IC, values being 3.34 and 0.46 mg/mL, respectively. Both acted as mixed-type inhibitors
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against a-glucosidase. Compared with PEP-50, PEP-80 exerted a stronger inhibitory effect against a-glucosidase, exhibiting stronger

abilities to bind to free a-glucosidase and to a-glucosidase-substrate complex. These differences wereclosely associated with their

different chemical compositions and molecular weights. The above experiments suggest that the molecular weight of Phyllanthus

emblica L. polysaccharides had a high impact on their hypoglycemic activity, which provides a theoretical basis for future

development of healthy foods using different types of Phyllanthus emblica L..
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hyperglycemic activity
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Fig.1 Scheme for the extraction and fraction of PEPs
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Table 2 The inhibition kinetics parameters of PEP-50 and
PEP-80 interacted with a-glucosidase

PEP-50/(mg/mL)  PEP-80/(mg/mL)

A

1 2 4 1 2 4

Pl KA PR PR
Vmax/(AA,s/min)  0.044 0.037 0.030 0.039 0.031 0.034

Ki/(mg/mL) 1.75 0.87

Kis/(mg/mL) 3.74 2.53

IR ¥ Lineweaver-Burk J7 % 11 % ] %1, PEP-50 fll
PEP-80 1) 55 K 5 W 38 6 35 i o5 o 525 94¢ 88 (1% 388 Jn 7 9
A, U 50% A1 80% (V/V) EEUTHIAH T 2 BEIAF
TERRAR T BRI S, TS T oo 280 0 B AT
Y2 [N . Ki {5 Kis {E/NURE LSS & it )
5. PEP-50 ¥ Ki Al Kis 737724 1.75 F13.74 mg/mL, =
T PEP-80 (Ki 4 0.87 mg/mL, Kis N 2.53 mg/mL),
FKHE CRERETUE IR H 2 PR o % 05 1
B AN o- 6] 2 FE T B -pNPG B A1 25 4 R 71 B & 18
{415 PEP-80 X} o- ] %7 4 1F Mg (1) $ #1) v PE 5E 5 . PEP-
50 Al PEP-80 ) Ki ¥ T Kis {8, WHRH ¥ %
BEYL 2 WEXHF 2 o- H T MEEF B I0 45 5 58 A 1K T o7
EREEES -pNPG 5.

2.6 -] % 4E A B OE I AT

BRAR. AR, ANEARE S ERAEREF
WIRPE DRI, AR NIRE R E o- T A BT S 2
W2 TR AR ELAR RO, 76 R [R5 9K FE ¥ PEP-50 I
PEP-80 fEFH T, ol &1 HE E B 8 Y6 am il 7 Fiom o
TESZIGAE R N, PEP-50. PEP-80 FI/K7Ef A
WA Bon R BRI ISR . SR, B
# PEP-50 fil PEP-80 ¥ J& 13 K, a- % %) ¥l H I
(1) 5 't i B T BRAIG, 0 B o T 25 B N 1 [ A
e K, H PEP-80 4 /) %% % 3 B N [ 08 KT
PEP-50. n[ LAy EE |, 7€ PEP-SOEH K, %tk
SR B KA AR, Ul B a- A R B P
IR BEAS % PEP-50 AbH 52 mi . H BLIX P L% 1
JE IR ] fE & PEP-50 52 a- 1 & b 15 B = 50 45 44 10
WKL TT B ba B, AT 5 3T IR 55 B K TR R 1
BB M, H—J51H, 7€ PEP-80 4+, ®
I RS 6 1 B K U K BE 5 PEP-80 1 FH 94 FE (1) 3%
AT B ER, XU o- 5 % 5 7 5 -PEP-80
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Fig.7 Fluorescence spectra (1) of a-glucosidase in the presence of (a) PEP-50 and (b) PEP-80 at various concentrations

Stern-Volmer plots for the quenching effects of a-glucosidase with PEP-50/PEP-80 (2), plots of log[(F,-F)/F] versus log[Q] for
quenching effects of PEP-50/PEP-80 on a-glucosidase (3)
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