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Optimization of Extraction and Structural Analysis of Polysaccharide from Paecilomyces hepiali Chen & Dai
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(1. Infintus (Yingkou) Co. Ltd., Yingkou 115000, China;
2. State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China)

Abstract: Response surface methodology was applied to optimize polysaccharide extraction from Paecilomyces hepiali
Chen & Dai. The extracted polysaccharide was structurally elucidated. The optimal extraction conditions were found to
be 4.5 h extraction with hot water at 98.0 ‘C at water/material ratio of 25:1 (mL/g). Under these conditions, the maximum
polysaccharide yield of 9.69% was obtained and the polysaccharide mainly composed of neutral polysaccharide (84.7%)
and uronic acid (9.5%). High performance size exclusion chromatography (HPESC), high performance anion exchange
chromatography and FT-IR spectroscopy were used to analyze the structural characteristics of the polysaccharide. Results
showed that the molecular weight of the polysaccharide was 61.6 kD, displaying a single chromatographic peak, and its
structure contained a pyran ring. In addition, the polysaccharide was composed of arabinose, galactose, glucose, xylose,
mannose and galacturonic acid, with a molar ratio of 2.5:31:36:1:15:4. The findings may be useful for future studies on the
structure-activity relationship of polysaccharides from Paecilomyces hepiali Chen & Dai and for the development of new
polysaccharide-based products.
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structural analysis
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Tablel Variables and levels used in the three-factor, three-level
response surface design
KF
® —1 0 1
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1.3.3  HUERORE I 2 B & S LSS M8 o i

i 2 R R T PR BT 22 R T 15K K300 g, $RILE
B o BEUTZ A4 800 r/min 0o 15 min, WCEEUTHE, VTN
NZEMKER, FiHSevagikEH, KEHTI KREL
BAE. RIEHZREAGENT48 h, AT IR d B 224k
KEhl 2 0E, F T AR K HT .
1.3.3.1 MBI AA L 2

o VR BE S e R 2R By - RV, IRYERE S = U
JE R IR - 2, B A A I E SR % S e i e
%, KN E R BT RS
1332 HPSEC/#r

43 B R FIHPSECT i % IE ATHPSEC #: Bt £ £ £ %
' BSR4 D7 V0 R B 22 AR 22 BB M, B Ay A
HEAT M. HPSEC 5 Bk 22 £ 5 O ol B AS I0 2%
Zh R I 88 FOR Z A5 2% . Model 1500 HPLCZE i 4
WA BT HE: SB-806 HQAISB-804 HQ, H:i#35 C.
WA N0.2 mol/L NaNO; ($50.02% NaN;) , Jitifih
0.6 mL/min, ASTRA 6.1 software>& 8 Fl 73 #7 E4 .
1.33.3  HBEAH R T

K F i RCPH B T A 4 R A B K b 2 B RS
A I 2% 0 AT oL B 22 R 2 R R A R . AT AR
CarboPac™ PA 203" ¥ flCarboPac™ PA 204> #7 4%



XY TR

E6mill=

2017, Vol.38, No.14 93

(4 mmX250nm) , JEIAHANHELIK, BA250 mmol/L
NaOHV W, CH1 mol/L NaOACYATR, HhEEBEmL, Wi
e L2, WiiE ~0.25 mL/min.
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Table2 Gradient elution procedure for separation of monosaccharides
and uronic acid using Dionex chromatographic system
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Fig. 1  Effect of solvent-to-solid ratio on the yield of polysaccharides
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Fig.2  Effect of extraction temperature on the yield of polysaccharides
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Fig.3  Effect of extraction time on the yield of polysaccharides
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Table3 Experimental design and results for response surface methodology

WIS X XPEHU IR XARBUREE 1353/%
1 —1 —1 0 9.01
2 0 1 —1 8.99
3 0 1 1 9.59
4 —1 0 —1 8.90
5 0 —1 1 9.10
6 —1 0 1 8.90
7 1 —1 0 9.17
8 0 —1 —1 8.78
9 1 0 —1 9.01
10 1 0 1 9.60
11 1 1 0 9.38
12 —1 1 0 9.22
13 0 0 0 9.55
14 0 0 0 9.51
15 0 0 0 9.66
16 0 0 0 9.57
17 0 0 0 9.65
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Table 4  Analysis of variance of regression model for polysaccharides
from Paecilomyces hepiali Chen & Dai
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Fig.4 HPSEC chromatogram of the polysaccharide
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Table5 Chemical composition of the extracted polysaccharide
AT i EEl Ko HEBERR
/% 84.7+£5.54 3.4+0.05 2.5+0.11 9.54+0.27

Table 6 Molecular parameter of the polysaccharide
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