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Abstract: To realize the relationship between structure and activity, Phyllanthus emblica L. polysaccharides was extracted by hot water and
precipitated by 50% and 80% (¥/V) ethanol into two fractions (PEP-50 and PEP-80). PEP-50 and PEP-80 were made up of comparable types of
monosaccharides in varying quantities in which galacturonic acid was the main constituent. Besides, the molecular weight of PEP-80 was
mainly distributed in 234.45 kDa (accounting for 99.21%), which was lower than PEP-50 that mainly distributed in 256.26 kDa (accounting for
92.51%). Moreover, PEP-50 and PEP-80 had hypoglycemic activity, and the ICso values were 3.34 and 0.46 mg/mL, respectively. Both of them
exhibited a mixed-type inhibition of a-glucosidase. In addition, PEP-80 had stronger inhibitory effects on a-glucosidase than PEP-50, exhibiting
stronger binding ability to a-glucosidase and a-glucosidase-substrate complex. These differences might be closely related to different chemical
composition and molecular weight. These data suggest the molecular weight of Phyllanthus emblica L. polysaccharides had great impact on
their hypoglycemic activity, providing important theoretical guiding significant for developing Phyllanthus emblica L. food products with
different types.
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Fig.1 Scheme for the extraction and fraction of PEPs



MR R Modern Food Science and Technology 2025, Vol.41, No.11
KHTFRIEEAE 45 CR T 48 h, BEEHET 60 Hifi. FREL 60.000 g & H -8 FHepr s, JIA 1800 mL
FHIKIGE T 90 C/KIBHATIREE 3h, HAHIE, ISR D EAFN 1/4~1/5. BEJGIRAEHH Sevage ik
A CEAIIE T EE=4:1 BiEEA, 4000 t/min 2.0 | min BREHRIECES FTEANER, R LADE 12 REE
BDELHEEAR. BEAFHZRELL 14 (gml) KEEIINAN AB-8 KSR ASHEAT W, 200 r/min
PR 12h, dUE. JEBCRAIENLS (O TABE N 3500 Da) i&HT 72h, EESMEEE TR, 7 E
TG 2 PRI TE K 2B, (i BRI FERF] 50%(V/v), BEJE BT 4 Cidak, 250> (5 000 r/min, 10 min),
Br2s B3E, VIR 50% (V/V) LEEERE R PG 3 I, SR TIIE E XN S0%EEITI R H P2 8 (PEP-50),
76 LR EVER A IMATEK R, 1831 80% (V/V) BV, € XN 80%EEILIIARH T2 8 (PEP-80) [, H
PGB 1 fiR.
132 AL RN

DA DA bRTE, SRR RENEN E R H T2 ek a2, DR B Ea e, R
F Bradford VAN E & H T2 W E O RS 2.

U ZH RRRIRE S R 5 R FH S 2 1CS 5000 437, B Dionex Carbopac™PA20 B4 (3x150 mm). £}
HT2H (5mg) KM 2mL =B 3mol/L) 7E 120 C NEZEIHMT/KME 3 he AR EUR KA RIER 2
BEHRERKT, I S mL KIRHERE], WREL 50 uL JIA 950 uL #84ti7K, 12 000 t/min B0 5 min, HX_EJERGEAT
8. BHAH: A: H.O; B: 250 mmol/LNaOH; C: 500 mmol/L NaOH&50 mmol/L NaAc; Viz: 0.3 mL/min;
VEMLRREE : 0 min A AH/B AH/C #H(98:2:0, V71,23 min A #/B #H/C #H(98:2:0, V/V),23.1 min A #H/B #H/C #H(80:20:0,
V/V), 33 min A #8/B #H/C #H (80:20:0, V/V), 33.1 min A #H/B #H/C #H(80:0:20, V/V), 46 min A #5/B #H/C #H (80:0:20,
VIV), 46.1 min A AH/B #5/C #1 (20:0:80, V/V), 66 min A #8/B #H/C #1 (20:0:80, V/V), 66.1 min A #3/B #H/C #H

(98:2:0, V/V), 80 minA AH/B AH/C ¥ (98:2:0, V/V). #EkEE N 25uL, KRN 30 C
133 ST =enie

RHFZHE (PEP-50 Il PEP-80) (1418l 5 R F FL &1 7~ ZE TGS MU 35 1) i RORUAR 0 R« K4y
H 2P 27T 0.02 molV/L HIBERR —EMAMR (2mg/mL), i 0.22 pm AAHENE T4 . ikt T
WBhAH, 0.02 mol/L iR & 8F; W&, 0.6mL/min; FHiR, 35 C; KZEE, 45 C; SR, 20uL. W&
2RI T RAERAE RS 7 TR R AR Ve A TR KR HE Hh 2877 FEAN 13 7375 R0 Bk 104
134 414hkit

¥4 H 728 (PEP-50 il PEP-80) SiRALAIN} 5E 4 &, BERE G R 1 mm FOJEF o BT & HORE SR 7T
BALL AN GBI EDS) . ZEAMEIE G Y 400~4 000 cm™, 738534 1 em'o
13.5 H4ss

RHTZHE (PEP-50 Ml PEP-80) 7EJkE ISR, JHAEmEA M 5KV I d kNl SEM REEEA
RO E R AT I E
1.3.6  o-%) HAE 5B 415 A
1.3.6.1 o~ ] B A5 1

RHFZHE (PEP-50 Il PEP-80) [fo- il &7 B EF B HE M 00 2 41 Chen SO . ARFAERE MR HF
ZHEFES S o BRI PEERE (1 U/mL) XAHEEIR I -o-D-ME R E £ (p-NPG) ¥ (4 mmol/L) ¥4 100 mmol/L
BERR R L2 M (pH 6.9) SKifil#s . 7E 100 L R HFZHERE R N 20 pL o- & FEE B, 7£ 37 CI¥H 10 min,
SRIG I 100 uL p-NPG ¥, £ 37 CHEE 10 min, HIA 50 uL BREREN (1 mol/L) #&1b o AN ZHERE S TR
EWIVE NI, BRI AR X R . SR BEFR A 400 nm AR EWROGRE, Xoho- 7 7 B B O H0 2R 1 - 5 4
AR (D) FiR:

o — I AT HEH BRI R (%) = (1-

‘As _Ad

)*x100
¢ (D
AF:
A5 B R A BAE
Aa—— TR A B A o B 5 R A BACE



DR EmR Modern Food Science and Technology 2025, Vol.41, No.11
Ae——3F BB R i R
1.3.62 oM GIREHBEIIINEIS) 127
XH Lineweaver-Burk /7 #2X} & H 124 (PEP-50 F1 PEP-80) Xt o7 &7 Wi A AOFN G PEEAT T 3 1 250 50
S <, ZHATERES A 1, 2, 4mg/mL, R p-NPG IEHRIFIREE LY 0.5~4 mmol/L, If-LREFREIIE
J£9 0.5 UmL. KEHELAE Lineweaver-Burk [ F, -SR] /1224, AAEBE-HIH17 4588 (KD
FHNHIFH-B- RS &R0 (K, ARl AR (2. (3 F (4 1HE.

1 K (7,1, 1

—= () — i —— (14
v I/max ( Ki ) [S] Vmax ( Kis ) )
K K [I
Slope = —= +£
Vmax VmaxKi (3)
. 1 1 1
Y —intercept = = + [/]
Vn‘::)l: Vmax K is Vmax ( 4 )
X
v——BEPE R 1k

Km——374|3h /) F 69K KOF 25

Vinax——IR KR RLik &

——#r B R R EIRE;

Ki—— B3] F 45 6% 4

[S]—— SRR

Kis——37) )-8 R 45 68 40

Slope——Lineweaver-Burk & #94+%;

Y-intercept——Lineweaver-Burk B #)#E.

1.3.63  o-H &I HEE g AR L]

TR T 2R a- A PRSI BI5, 8IS 2 DhREBEAR O € o- T8 21l H - 2 BRI 9K
SPENE . o BTETRE AR (100 uL, 0.5 U/mL) HRHFZHEER (0.015625~10 mg/mL) £ 25 CHFF 10 min.
WAKAAHEEE A 300~400 nm 2 8], WORIEKN 280 nm. G54S54, QRESAER (Ka). FOEHEREH (Ko
MgEEhmitE (n), RHARL (5 M 6) iHH:

£y

L =1+K 7,[0]1=1+K _[O]
& (5)

log f ok log K, +nlog[Q]
£ 6

KF:

F——2RAHT 3B R AR,

FO—— AT S 409 R AR,

0——FA BRF B R AT T 54, I 10-8s;

[O]—— 3 4B R IRE;

Ksv——FO/F 3[Q]éd &bt = )33t 4.,

L4 HFE5RTT



DR EmR Modern Food Science and Technology 2025, Vol.41, No.11

PRSI ER 3 K, BUELLCFEMEEbRERZ (SD) For. ] SPSS 22.0 #EATHAIE T  Z /04T, P<0.05 4%
WHNZERAAGHEE L.

2 RS9

21 RFERAEHT EREAD R ERMFHRK

RHTZHERIREE DY 7.59 wt%. Herh PEP-50 755 i HL Y 34.17 wt%, T PEP-80 HITH L 65.83 wt%,
FH#L T PEP-50 N EEA 5. b4k, PEP-50 1 PEP-80 ) rf A4 2 &40 7l 82.64 wi% Al 89.37 wt%, [FJi 25 /i
R RN 0.10 wi% M1 0.07 wt%, FIFE AL Tikk%.

F1 FHFSREOEERAFER
Table 1 Characterization and chemical composition of PEP-50

T E

PEP-50 PEP-80
FE (Wi%) 34.17£2.82 65.83+2.82
P AT (Wt%) 82.64+3.69 89.37+6.12
Eamez (wi%) 0.10:0.01 0.07+0.01
""""""""""""""""""""" e ERk, %)
T 3564 6.06 8.19
F 34 27.53 31.04
R 238 3.88
AHE 2.14 3.24
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Fig.7 Fluorescence spectra (a) of a-glucosidase in the presence of (A) PEP-50 and (B) PEP-80 at various concentrations (spectra 1~12,
0~10 mg/mL), the curve 13 and 14 were the emission spectra of the PEP-50/PEP-80 polysaccharide and the water, (b) Stern-Volmer
plots for the quenching effects of a-glucosidase with PEP-50/PEP-80, (c) plots of log[(Fo-F)/F] versus log[Q] for quenching effects of
PEP-50/PEP-80 on a-glucosidase.
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