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Optimization of preparation process and preliminary structure

characterization of polysaccharides from lemon peel

with high hypoglycemic activity
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Abstract: Objective: This study aimed to optimize the preparation
process of polysaccharides from lemon peel and screen out the
with  high  hypoglycemic Methods :

components activity.

Ultrasonic assisted enzymatic extraction of lemon peel

polysaccharide, combined with response surface test to explore
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the best extraction process, through DEAE-52 anion

chromatography and Sephadex G-100 gel column chromatography
obtain a  homogeneous

LPs-1a).

separation and  purification  to

polysaccharide fraction ( named as The effective
hypoglycemic components of lemon peel polysaccharides were
screened by a-glucosidase and their relative molecular weight,
monosaccharide composition and characteristic groups were
analyzed. Results: The optimal extraction process of lemon peel
polysaccharide was ultrasonic treatment for at 55 °C for 44 min
with solid-liquid ratio 1 ¢ 20 (g/mL) and cellulase addition rate
1.1%. Under the control of these conditions, the yield of lemon
peel polysaccharide was 6.83% . which was close to the predicted
value. The LPs-la fraction significantly inhibited the activity of
a-glucosidase with (1.2240.04) mg/mL of IC5, (P <C0.05). The
relative molecular weight of this component was 195 260, and it
was connected by a-glycosidic bonds and $-glycosidic bonds with a
pyranose ring. The morphology of the polysaccharide was
fibrous, and it was composed of mannose, rhamnose, glucuronic
acid, galacturonic acid, glucose, galactose and arabinose
Conclusion: Ultrasound-assisted enzymatic method is helpful in
screening the highly hypoglycemic active components of lemon
peel polysaccharides.

peel; polysaccharide; preparation; high
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Effects of various factors on the yield of polysaccharide from lemon peel
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1 MEERKEERESKTE
Table 1 Response surface experimental factors
and levels
KT AMEFR BEME C R D4R
] /min B/ C (g/mL)  ¥RNHE/ %
—1 30 40 1:20 0.5
0 40 50 1: 30 1.0
1 50 60 1: 40 1.5

FR2 MEBHSHERITRER
Table 2 Response surface analysis design and results
S A B C D LR/ %
1 0 0 —1 —1 6.05+0.28
2 0 —1 —1 0 5.97+0.30
3 0 0 1 —1 5.60+0.34
4 0 1 0 —1 5.70+0.31
5 0 —1 1 0 5.50+0.20
6 0 0 0 0 6.33+0.35
7 —1 0 0 —1 4.85+0.16
8 1 —1 0 0 5.20+0.16
9 —1 1 0 0 5.56+0.48
10 1 0 0 —1 5.28+0.05
11 1 0 —1 0 6.43+0.35
12 0 0 0 0 6.40+0.15
13 0 1 —1 0 6.44+0.29
14 0 0 0 0 6.41+0.17
15 —1 —1 0 0 4.90+0.29
16 0 —1 0 —1 5.38£0.10
17 —1 0 1 0 5.73+0.17
18 0 1 1 0 6.13+0.06
19 1 0 0 1 5.62+0.37
20 0 0 0 0 6.3340.09
21 0 —1 0 1 5.41+0.59
22 1 0 1 0 5.23+0.28
23 0 0 —1 1 6.15+0.33
24 0 0 0 0 6.41+0.17
25 —1 0 0 1 5.34+0.29
26 —1 0 —1 0 5.36+0.17
27 0 0 1 1 6.07+0.05
28 0 1 0 1 6.32+0.22
29 1 1 0 0 5.82+0.31
2.2.2 BERNT RAAT R EN %R 2 Bl b AT

A A A5 2 o0 R [ 5 AR A

Y=6.38+0.153 3A + 0.300 8B — 0.178 3C +
0.170 8D—0.01AB —0.392 5AC —0.037 5AD =+ 0.04BC +
0.147 5BD4+0.092 5CD — 0.691 3A% — 0.315 1B* —
0.023 8C*—0.381 5D*, (3)

M5 3 AT, [ A A P <C0.000 1, 4% W% 5 2 L 33
P>0.05, N B3 ML RE R =0.992 9, JLHA AL AL 5 52
B g W) 5 2 B AT L U R B Ry = 0.987 5, R B 5L FR
HSBOMEAR G &F . i F (A0, 4 W R X Je 2
A5 3 1 5 00 I 44< U0 Ay o 7 I 8 > L R LL > &F 4 R il
TS0 > A A R] 4% B3R K 2 A SR i A
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Table 3 Analysis of variance and significance test
TR PR AmBE ¥y FE P BEME
i) 6.7200 14  0.480 3 139.24 <C0.000 1 = x
A 0.282 1 1 0.2821 81.79 <C0.0001 » =
B 1.090 0 1 1.0900 314.82 <C0.0001 *
C 0.381 6 1 0.3816 110.63 <C0.0001 *
D 0.350 2 1 0.3502 101.52 <C0.000 1 =
AB 0.000 4 1 0.000 4 0.12 0.738 5
AC 0.616 2 1 0.616 2 178.63 <C0.0001 =
AD 0.005 6 1 0.0056 1.63 0.222 4
BC 0.006 4 1 0.006 4 1.86 0.194 7
BD 0.087 0 1 0.0870 25.23 0.000 2 * *
CD 0.034 2 1 0.0342 9.92 0.007 1 * %
A? 3.100 0 1 3.1000 898.69 <C0.0001 x
B2 0.644 0 1 0.6440 186.68 <C0.0001 =
C? 0.003 7 1 0.0037 1.07 0.318 9
D? 0.961 9 1 0.9619 278.83 <C0.0001 * =
%% 0.0483 14 00034
KU 0.0412 10 0.004 1 2.31 0.217 5
iRz 0.007 1 1 0.0018
pagil 6.770 0 28

T« WEFEEHEP<0.05); x x HEFHEF(P<0.01);

R>=0.992 9;RA;=0.987 5,

ZHlH %

Polysaccharide yield/%
Polysaccharide yield/%
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Interaction of two factors on the yield of polysaccharide from lemon peel
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Figure 4 Effects of different polysaccharide component on a-glucosidase inhibition
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Table 4 Monosaccharide composition of LPs-1a
Man/% Rha/% GleA/% GalA/%  Gle/% Gal/% Ara/ % R, R, R;
0.88 4.06 0.84 56.53 1.32 11.96 24.41 1.40 0.07 8.95
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