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4225615+56.69, Fifti % (307.87£63.06) nm, Zeta HLA7 AFILEXTEHE 2 (16.63+1.37) mV, GOUIESL M GHT B8 A
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Phosphorylation modification on polysaccharide from Scutellaria
baicalensis Georgi and itsin vitro hypoglycemic activity

HUI Heping, LING Mei, WU Haiyan, CHEN Lin, TAN Siyuan, WANG Xuejun"
( College of Biology Pharmacy and Food Engineering, Shangluo University, Shangluo 726000, Shaanxi, China )

Abstract: The Scutellaria baicalensis polysaccharide (SBP) phosphorylation parameters were optimized by
single-factor experiments using the weighted value (Q) of phosphate content and in vitro hypoglycemic
activity as evaluation index. The physicochemical properties and in vitro hypoglycemic activity of SBP
before and after phosphorylation were then compared. The results showed that, under the conditions of
molar ratio of SBP to phosphorylated reagent 1 : 10, reaction time 2 h and reaction temperature 80 °C, the
phosphorylated Scutellaria baicalensis polysaccharide (SBP-P) exhibited the highest QO value, with the
basic structure of SBP not affected, phosphate content of 2.74%=+0.07%, relative molecular mass increased
to 4225615+56.69, particle size decreased to (307.87+63.06) nm, the absolute value of Zeta potential
increased to (16.63£1.37) mV, and the microstructure changed from smooth sheet to rough bulk. Within the
tested mass concentration range, the SBP-P displayed significantly enhanced hypoglycemic activity (p<0.05)
positively related to mass concentration. When the mass concentration was 4 g/L, SBP and SBP-P showed
inhibition rate on a-amylase and a-glucosidase of 65.13%, 65.19% and 89.39%, 90.29%, respectively, and
half maximal inhibitory concentration (ICs,) of 0.676, 0.654 g/L and 0.085, 0.080 g/L, respectively, with the
ICsoof SBP-P closer to that of the positive control acarbose (0.021 and 0.042 g/L). Phosphorylation might
enhance the water solubility, dispersibility and stability of SBP by changing its relative molecular mass,
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particle size, Zeta potential and microstructure, thus enhancing its hypoglycemic activity.

Key words. Scutellaria baicalensis polysaccharides; phosphorylation modification; physicochemical
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traditional Chinese medicines
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RFRTC/K CBEBEDL, B'E 12 h, 4000 r/min B0
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HIRERAE, RITLS-1T WA ENEEETTTE 660 nm I
T E A S WO BE AR A IRHIE 5 R Al i 5
SBP F1 SBP-P H B R 7 i .
1.24 ZH4LEHNT

ZHRSCHR[321 7, RIS S G2 i i 5
1.2.5 SBP-P #l& 49 H & £%
1.2.5.1 HEIRRIYRE

fEIMAUER:, USSR & (P) 51k a-
TERTEENH R (E,) M a- 2 B H R (E,)
FIIMBUE (Q) REEAR N, JForalxt P. E, il E,
PEATIRAE, 225 9 : 0.5 : 0.5~1 : 4.5 : 4.5 JRE L
B, YEE AT EE B R AR, 20 A L
Ja R, PRk REIEAR -, Wik, R
5P : 2.5E, : 25E, fE A L], #e B (1) 315
AUE ( Q) LA E 25 X 2 i fe A S B 45 4

0=0.5P+0.25E,+0.25E, (1)

1.2.5.2  FRFR RS0

WHE 3INHEK, 5 AHLKAKF, B SBP 5S8R
R F YRR (1:6, 1:8, 1:10, 1 : 12
1:14), MWEE (60, 70, 80, 90 F1 100 °C ) F
FOWRE] (1, 2, 3, 4 f15h), IR, B
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0.50. 0.25. 0.125 g/L (AL - F 20 pL A i
HEYR O RE SRV )5 40 uL 1Y o AT A
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Fig. 1 Effect of reaction time on content of phosphate, in

vitro hypoglycemic activity and weighted value
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XT o 2 M H AR R IR K, T 94%. X AT fE
R, MR IR T VA R S R B
WERE AR, BERRILBIHLRFRDY, Wik, 8%
JEPE N TE] 2 ho
2.1.2  RLIREATHRERAR A F | RN g R

A ASAR 49 % v

SN I X PR AR 5 A

BUE R 25 R 2 B,

PRGN S P K



©2194 ¢ A% 4m 4 T FINE CHEMICALS 42 %
s o sl AR R RN S, IR A
2 840 235 [T BB ER IR, TR A 9 5 AR
Leg IWElog T SR S AT T
2 sl Eool s E | B EEIOTEEEDS. MR I, 2

57l s 70 L3 SRR (LA P R 1 L RCEE 1 10,
Sap les ® 136 454y SBP-P X B MR A ASMI ] a-VE M5 o-
& & 70 80 90 100 WA BEIRZ5 5L, SBP I9BERRAL IS Ml (E T 258 «
SR BE/°C JRETE] 2 h, SR 80 °C . SBP S @R {kid
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Fig. 2 Effect of reaction temperature on content of

phosphate, in vitro hypoglycemic activity and
weighted value
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BRI e T B BAA B % v
SBP 5 Ak iR 4 5T 0 4t U X B R A 7 £
BN IR 15 KM AUE 2 mm an 1] 3 B

100

Zg' 14} = {44
s oor 90
@_86-9\°1.2— 1%
X84l = S
B, | H 180 % 140 S
Egz—@l.O» & fm
280rm o 170 42 {38 &
=78 & 08 & =
B8 & 3 5
%76—&06’ 160 E 136
S 74+ @_34

2F 04l 150 ©

70l 132

1‘:6 1I:8 1I:10 1l112 1I!14
S SRR 1
3 SBP 5B AR B TG B LA IR & Bt S

B LB BT #0560

Fig. 3 Effect of molar ratio of SBP to phosphorylating
agent on content of phosphate, in vitro
hypoglycemic activity and weighted value

HE 3 A%, SBP-P HHBEFRAR 7 & SC 2% M2 1 n
Jo R AT, X TR 93 T AT oo~ ) 26 T T A 99 o o
PLBOIMAUE 5 e TH e B W g a3 24 SBP SR
AR FI BTG 12 10 B, BERRAR & i 33k it
KAE (1.14% ) , X o7 % 0 T A0 4000 1) 5 3k 2] 0
fH (92%), MAUERERME (43.82% ). (HX) a-TE
H G B0 ) 2 7E SBP SR IL AR Y R b 1
12 B IAIE(E (88% ). AT WL, SBP-P X} a-TE#3filf Fl a-

2R 0.006, fEARVFRZWHZA, BHILTZ
R . AIEE,
22 S
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2. Zeta AL S AN F R L 1,
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Table 1 Total sugar, protein, and phosphate content, particle
size, Zeta potential, and relative molecular mass
of SBP and SBP-P

ZHERE SBP SBP-P
SBT3 U % 80.29+0.19" 78.63+0.86"
TR AR BT 5 53500/ % 0+0.00° 2.74+0.07°
A B E % 1.56+0.16" 0.98+0.08"
RiAE /mm 3654.69+144.77° 307.87+63.06"

Zeta L7 /mV -11.32+1.07° —16.63£1.37°

AR 231 Bk
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0.05 ),

312521+12.39° 4225615+56.69°
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Fig. 4 Zeta potential of SBP and SBP-P
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Fig. 5 FTIR spectra of SBP and SBP-P
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