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Comparison of Physicochemical Properties and Antioxidant Activity of Polysaccharides from
Honeybee Comb with Different Molecular Weights
YIN Ling?, JI Ting?, ZHAN Xu-mei!, LI Guan-hua!

(1. Jiangsu Agri-animal Husbandry Vocational College, Taizhou 225300, Jiangsu, China; 2. College of
Animal Science and Technology, Yangzhou University, Yangzhou 225009, Jiangsu, China)
Abstract: The honeycomb polysaccharides (HCP) was separated to 4 different ranges of molecular weight by
ultrafiltration membrane, which were 4 kDa-10 kDa (HCP-1), 10 kDa-50 kDa (HCP-2), 50 kDa-100 kDa
(HCP-3) and >100 kDa (HCP-4), and the physicochemical properties and antioxidant activity of the 4 HCPs
were analyzed. The results showed that the protein content in the HCPs increased with the increase of molecular
weight, but the reducing sugar content decreased with the increase of molecular weight; UV absorption and
infrared spectrum characteristics of the 4 HCPs were similar, however, the monosaccharide composition were
greatly different, the kinds and content of monosaccharide in HCP-3 and HCP-4 were more abundant compared
with HCP-1 and HCP-2. According to the results of analysis in the certain concentration range, there was a
clear concentration-response relationship of HCPs concentrations and the antioxidative activity, including total
antioxidant capacity, the scavenging capacity on the super oxygen free radical and hydroxyl radical. HCP -4

showed the strongest antioxidant activity of the 4 HCPs.
Key words: honeybee comb; polysaccharide; molecular weights; physicochemical properties; antioxidation
activity
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Table1 The basic composition and pH of comb polysaccharide with different molecular weights
LMD BB R/ (9/100 g)  EEEE/(9/100 g)  WEEERRIY S iE/(9/100 g) IR t/(9/100 g) pH {H
HCP-1 3.35:0.13 73.54+2.11 0.19+0.05 11.95+1.32 7.28+0.43
HCP-2 10.11+0.56 75.03+£2.30 0.17+0.02 10.14+1.07 7.41+0.66
HCP-3 13.40+0.77 76.95+2.07 0.22+0.07 7.94£1.21 7.01£0.15
HCP-4 14.25+0.64 77.23+2.51 0.19+0.02 5.65+0.76 6.65+0.38
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Table 2 Monosaccharide composition of comb polysaccharide with different molecular weights

2R {5 B i [E] /min HCP-1 #ig/(mg/L)  HCP-2 &im/(mg/lL)  HCP-3 &i/(mg/L)  HCP-4 & /(mg/L)
HEE 16.216 4.467 68 102.825 83 35.862 13 24.564 33
B 21.265 - 27.657 35 - -
(23 21.996 - 38.014 53 26.463 15 25.242 41
L2 22.434 10.151 55 - 153.827 65 124.087 38
HIHI R 27.000 18.180 08 160.662 72 65.262 44 70.825 77
2R FURRE R 30.601 53.322 60 - 126.861 38 -
AP 33.452 41.243 17 - - 61.624 62
Gk 36.613 - - 33.675 50 40.508 41
LI 41.914 - - - -
AH 43.566 - - 453.020 23 380.886 08
S DA (EE i3 45,615 - - 451,302 37 384.798 58
R 52.112 - - - -
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Fig.1 UV absorption spectra of comb polysaccharide with different molecular weights

L AE DK 380 nm~190 nm H, 4543 B B IA {2 A
FRIE WSO , WO RE M BE & K R 4R i3 R, 5
190 nm A H B R LA

LLAMETE R AT RS W A5 H R Ak 22 f , FRAF 5%
MG R E TBZ —, BA S ENREN,
R FERR o E R RHER TR, & TR
HEZ B 2D S E A 2 R .

Kl 2 45 R R 45 o0 BOR M 2 i B LAl

100 f

90 \ 4
85 | 4

80 1 /

75 '
70 \ A
65 Y
60 N

55
50
45
40

BICHI%

338941

o5 —

MR ER i (3387.3.2934.4.14134.772.3cm™),
HIGTRIREA 518 75 3387.3cm ik I BLAY FEWE A 41
[ F 53— N 2 (O-H) i ik SRR DD, 2 934.4 cm™?
A2 W D AT Sy B v b A R R 8T R 3 (C-H ) 4
BN 1 413.4 cm™ LIRSS N-H 725 £ PR 3 0
772.3 cm Ab WU IE Ay C- X (45 JRsh™, Ak, 1
630.2 cm™ bW C=0 fh4rdikslid, RIiZZHH
B R AP, TRiFE 1700 cm~1 775 em™ {i[H

~, HCP-1
II
II
Y
1
| ."Plu
| II 1 " f i,
|I f A -,L Y \‘. -
| | ~ II |I © "'.I |
[ II & | I 3 L)
Qe | | & \
L S~ W
Y .
" || -
= o 7
~ 1 llI
a |
i W

-+

| 077.4

3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400 200
W g/om

100f+,
90 N

80 \ ra
70 | /
60 ' /
50 ' s
40 | /8
X S
30 /
20 T
<t
10 ®
o

0 B e

EICEI%

| HCP-2
i
1
| f n
[ [,
| | N g | oo™
| | II ¥ | | o
i ! © -
T LT B {
f \
| [ o | | , ¥
1 o | ]
| I.' 3 1| =~
¥ | v
Y — h .I vy
L W '
= ¥
e a
— <
=
)
—_

3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400

200

WEem



2040

B S AR ST R R S MR AL R L R E AT

100F .. I
90 11ﬁ ol ™ HCP-3
\ y |
80 \ / \
70 \ / i
i 1
s 60 | f \ M\
& [ / | % -, ;
% 50 1 v II I\ A P i
"IU\ |I Il.-" f \ II- | | |I -n.l'*-- /!
t@ 40 | ;: II /! I'h-"l ; |I II| ([:l o
I'| i g | | o« .\ ~ Ol\
30 \ ;"f Q \J < = Y III 2E
20 W L i 5 \J
wa 2 o+
10 S z £3
0 e ==
————
3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400
WeHem™
100 {4, R T
b r \"
of J/ﬁ \
\ / \ HCP-4
80 H v |
! |
70 | / :
IS | / I =4
w60 \ il |I A \ |
R g5 | [ | .'I b~ “."r| [ P
* | .f"lll 7 | FA 1 |/ L 4
\ J § | I| L) % -
“0 \ j a Vo= A S
30 W Vg | | S
LI 4 : et ©
20 S g ©in
o —ai
10 2 = 53
e e
3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400
Wekem
2 HERZiEROILE
Fig.2 Infrared spectra of comb polysaccharide with different molecular weights
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The Inhibition Effects of Polyphenols and Flavonoids on Advanced Glycation End Products
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(Beijing Advanced Innovation Center for Food Nutrition and Human Health, Beijing Engineering and
Technology Research Center of Food Additives, Beijing Technology & Business University (BTBU ),
Beijing 100048, China)

Abstract: The inhibition effects of polyphenols and flavonoids on the advanced glycation end products (AGEs)
in food processing system were studied. The bovine serum albumin-glucose simulation system was constructed to
study the inhibition effects of polyphenols and flavonoids on the fluorescent products and the non -fluorescent
products (N*-carboxymethyllysine, CML ) of AGEs. The inhibition mechanism was further studied by the
adduction between the polyphenols and flavonoids and methylglyoxal (MGO). The results show that the inhibi-
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