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Table 1 Gelatinization characteristic parameters of PNP-CS compound system

PNP it & # %/ M AH b ) AR FE AR R AR/ = A AE/ AR R/
g-ml! mPa-s mPa-s mPa-s mPa-s mPa-s C
0.0 54.75 £ 0.76* 46.01 = 0.85° 53.16 £ 0.91° 8.74 £ 0.99° 7.14 £ 0.08" 75.17 £ 0.04*
0.3 65.63 = 1.30 60.45 +1.33" 66.60 = 1.01" 5.18 £ 0.44¢ 6.16 = 0.33° 75.73 £ 0.04"
0.6 75.57 + 0.88° 71.09 + 0.83¢ 76.34 + 0.81° 4.48 £ 0.30° 5.26 +0.07* 76.53 = 0.05°
0.9 80.42 + 1.16° 78.65 £ 1.15¢ 82.28 + 1.50° 1.77 £ 0.10° 3.63 +£0.41° 77.86 £0.11°
1.2 89.32 £ 0.96° 84.77 + 0.78° 89.21 + 0.99° 4.56 = 0.40" 4.44 +0.25" 78.25 £ 0.09°
1.5 93.10 £ 1.61° 88.11 + 1.66 92.89 + 1.54° 4.99 +0.37 4.78 £ 0.02° 78.60 £ 0.07"

T« [Fl— 9 AR 5 R R 22 53 8% (P<0.05), TR,

CS AT, By T JE A WORL VM B0 (R AR, AT fle i RERS IR R B
FREE LTV, 3% 5 WA R4k 20 Hr 45 58— 20, PNP

—mCS
120 - —@—03 g/mL PNP 100
—A—0.6 ¢/mL PNP <
~¥-0.9 ¢/mL PNP 2 —mCs
—4—12 g/mL PNP —@-0.3 g/mL PNP
100 —<4—1.5 g/mL PNP —A—0.6 g/mL PNP
// / —¥-09 mL PNP
1 1 ——1.2 ¢/mL PNP
i v 10 —4—1.5 g/mL PNP
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Fig.2 Steady shear flow curves of PNP-CS Fig.3 Apparent viscosity curves of PNP-CS
compound system compound system

JIT A R il B UL T 2 T R R AR BT U B, n {EDEAR T 1, BEW] PNP-CS & Be iR & o AR 4
REFEZ RN, R R T 099, BARE WA, KRB BRI . BEH PNP Uk
MR CME . Bk 2 AIAL, BARERE K EHFEE PNP B3N, n (EZ W/, W] PNP BRI &2 LK &
Jo e i B A S I G O X O th TREAE PNP (Y RSl AR S R O
H4 I PNP-CS & Fic 7R & (¥ 36 1 2 i b T i & 24

®2 PNP-CS EEGARHERTHA ML
Table 2 Steady shear flow fitting curves of PNP-CS compound systems

PNP it % i J&/g- mL™ AARIEE(n) L F #(K)/Pa-s F 8 R B(R?)
0.0 0.281 + 0.004¢ 6.49 +0.29' 0.9930~0.9962
0.3 0.274 + 0.002* 7.61 +0.30° 0.9967~0.9984
0.6 0.268 + 0.001 9.59 + 0.38" 0.9936~0.9969
0.9 0.267 + 0.003¢ 11.69 + 0.28° 0.9924~0.9956
1.2 0.250 + 0.001" 14.13 £0.73" 0.9968~0.9992

1.5 0.243 + 0.007 20.68 + 0.54° 0.9993~0.9996
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222 EhEFWAEE HE 4~5 AH ERERLE G-
FRFERL i G W% PNP J e B 0 14 K I 25 44
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M 3 A K1, BEE PNP 5k B3 ke
AL EE (To) AR IR (T,) W BE = Th s, ik 2 K R
PNP 5 CS 34+ v] Fl F{ 7K, PNP Jii o ik & Bk, mf
I KRR 2D | DT 968 28 D€ 493 1) W K R ik DR T,
T, & .

AH AT DL R B AR 2 AH N A
FERR /N P BOR R, 3R 3 AT BEE PNP
F v BE RGN, AH JeREARS L, 7E PNP it
B E N 0.9 o/mL i, AH A%, $iE SR &
5 AN, AH W] LR R B A 3 R R R UE A
5 i DX 1) LR e 45 480 BT 5 BE (A RE AL, U R URE A
T 45 K0 AR TG 5 R 1 I AR 5 | R I ) AR
P, AH SelEAR S T, 3R IR &k B2 PNP fiff
SRR R B S5 B AR R T8 B T A 7 55 45
A JIE 22 I I 28 S5 /8 DT el BB I U 3 Tz 285 44 e
e B RE i ARG, BT ALV B PNP &2 C AR R 19 B
S Y MY R HE A b, R TG A R R Y N 4%
L8
2.4 JRYMFHHE

HH e 4 v, B PNP 5 o vk B 104 3 vy, i
2R R IR A A IR BT i VR FE 1Y PNP A2 7E CS
TURE T, PR 0 B VE M B U Y L U R
HED) 3 AR 2 18 | B I I 4 0 S B PRI
B Ak 5 R R ¥ R PR A DN a5 SR A
— 50, e ] DL 3E W, PNP AT LLSE 2% 2 1k, DA ik
% T U5 A A S RO, R B MR BE T PNP 055
T EEER, T B S E
He, UL AEBE R RN 2, 3R 4 B v LUE 1 bl
SN IR v B B 3G I, PNP-CS & e i 2 11 266 Bt
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Fig.4 Energy storage modulus curves of PNP-CS
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Table 3 Thermodynamic characteristics of PNP-CS compound systems

PNP A & % & /g- mL™" #2452 (Ty)/°C A% E (T,)/C ALK E(AH)] g

0.0 66.76 + 0.13* 70.83 +0.16° 4.95 +0.03"

0.3 67.16 £0.11" 71.26 £ 0.08" 4.54 +0.15°

0.6 67.36 + 0.03° 71.45 +0.04° 4.36 £ 0.07*

0.9 67.47 +0.03 71.72 + 0.03¢ 3.95 +0.04

1.2 67.56 = 0.03* 71.90 + 0.02° 423 +£0.01°

1.5 67.62 £ 0.01° 71.64 £ 0.03¢ 4.39 + 0.08°

* 4 PNP-CS £k #RMaFHESH
Table 4 Texture parameters of PNP-CS compound systems
PNP B % % & /g mL™ B E g FEME/ges 32 = 5 M

0.0 147.61 + 1.89' -7.64 £ 0.82° 0.66 +0.19 0.26 + 0.02°
0.3 118.67 +0.35° -15.43 £0.39 0.68 + 0.02° 0.15 + 0.00*
0.6 76.95 £0.18° -23.61 £0.31° 0.68 £ 0.02° 0.12 £ 0.00
0.9 37.76 = 0.49° -27.56 £ 0.25¢ 0.67 £ 0.02° 0.11 £0.01™
1.2 35.74 + 0.66" -30.62 + 0.26° 0.66 +0.01° 0.08 + 0.02*
1.5 32.98 + 0.40° -31.40 £ 0.34¢ 0.67 +0.01* 0.06 +0.01*

T B P ) 505 AR SR 52 7 0 1) S g 9 3 SRR BB /D TR/ ol R 1) 248 % (B R /N

25 X Gt&AH

i & 7a T BIAE AT R CS A7 93 fA 7E 15.2°F0
23.1°F7 FRAE B0 FE 17°~18° 22 [0] 47 R AE XL UG | &
R A BUGERSS S, L T alA, BRI
PNP-CS & B /& R 47 5 fA7E 16.3°F1 20.2°4 % 2L
) 2 AT ST PNP A VR N B AN BE 50728 i TR 4544
EUR AR A A o F50 45 4 o i A, ARRAF 048 3 2 T EL AT
SPP UG AR T AR | U IR ™ SR IR T B R TR, R
LT 45 5 DX E R, (o B A U R 1) F BT HES 22 i

H 2 5~6 Al A, R CS M 25 & ik
43.04% , Wi % PNP [T & ¥k BE A 38 0, 45 & B2 34 i
FEAS . WAL AE NP-CS & Bl iA 2 45 i B 1 & B AIC,

WAL )G i CS B4 P = 19.06%, F KR =
ik 55.7%., H 3 6 Al 24 PNP S &k JE7E 0~0.9
g/ml {0 [ Bl % 22 W D00 S Vi BB 04 19 I, 4 A
TR, #E PNP Ji & E R 0.9 ¢/mlL Bf ,PNP-CS &
Ao A 2 0 45 T %, B 13.13%, T BRI JE &
ik 69.5% ., X = TR E PNP 4315 CS
22 1] 5 AH WOSCIE B 1K 4, [l E M AN fig 5K S48
g VR I  [] A ad RE e A v R R T A A L Y
ZWEBEREE R T 0.9 g/mL B, 45 & B2 58 in i i
BN TR B PNP 52 Be A R 1Y ELAE VE ) E
He B hnble , 3 5 DSC WFFT 4 - —5,

*5 PNP-CS SEL{kZ 48R E (MU AT)
Table 5 Relative crystallinity of PNP-CS compound systems (before gelatinization)

PNP Jit & # &/

i A A, A A, As 2 & B /%
g'm
0 16 372 46 138 39 817 29 547 174 509 43.04
0.3 13 560 16 877 34307 26 807 137776 39.92
0.6 10 745 49 000 39413 25 948 197 660 38.76
0.9 9570 31 684 32923 25112 164 390 37.66
12 10774 23 008 25 560 24313 140 754 37.28
1.5 12120 26 309 28 707 24 380 154 810 37.15

TE s A ~A Ly 23 3 R i DXATT S5 DA Yy e T AR 3 A 5 SR Al DR A BT AR
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Table 6 Relative crystallinity of PNP-CS compound systems (after gelatinization)

PNP /& & # JZ /g mL™ Ay A, %5 &b 1%
0 23 804 22135 195 030 19.06
0.3 23 450 13 493 174 960 17.43
0.6 12715 13 098 142 602 15.33
0.9 7320 17 336 163 170 13.13
1.2 10702 12 994 154 692 13.28
1.5 10 740 16 723 175 446 13.53

T s A ~A 23 53 R iy DA S5 WA e T A A 5 R AR XA A B TR,

Fnvernive

W”WWM g/mL PNP

4,1&% 12 ym,_ PNP

MMWWMW STV

L 1 1 1 1 | |
0 10 20 30 40 50 60

20/°
(a) WAL AT

B 7 PNP-CS £k RHMLAT (a) MLE

Cs

it
e WMMM‘WWMM* — 03 g/mL PNP
5 A A 45

S Www,w, UsymLPNP
b

% i de
i, A b
i 0.8 g/mL PNP
%W&w

Mmim %M oo il 4 12 g/ mL PNP
"ff,‘m
i W"“Wu\mw 1.5 gmL PNP

L 1 1 1 1 1 1
0 10 20 30 40 50 60

20/°
(bWt s

(b) By X 5t & Bl &

Fig.7 The XRD of PNP-CS compound system before (a) and after (b) gelatinization

2.6 IAMRiGRES T

AR SIR SNV EUN LY AN SIS
(ARAE  HAR Ko F Z A EAEH 7. 3390 em™
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Effects of Pholiota nameko Polysaccharide on Physicochemical Properties of Corn Starch

Zhao Hui'?, Zhang Yanrong'?*, Yang Yan', Fan Hongxiu', Liu Tingting'?, Wang Dawei'?
(‘College of Food Science and Engineering, Jilin Agricultural University, Changchun 130000
’Edible Fungus Processing Technology Integrated Scientific Research Base,

Ministry of Agriculture and Rural Affairs, Changchun 130000)

Abstract The effects of different mass concentrations of Pholiota nameko polysaccharides on pasting, rheological, tex-
ture, thermodynamic properties and microstructure of corn starch were studied. To explore the interaction mechanism be-
tween polysaccharides and corn starch and reveal the dose—effect relationship between polysaccharides and starch quality.
The results showed that Pholiota nameko polysaccharide could improve the viscosity and gelatinization temperature of the
compound system, indicating that the polysaccharide delayed the gelatinization process. When the mass concentration of
Pholiota nameko polysaccharides was 0.9 g/mL, the breakdown value of the compound system was 1.77 mPa-s, the set-
back value was 3.63 mPa-s and the gelatinization enthalpy was 3.95 J/g, indicating that the anti-—aging effect and stability
of the compound system were the best. With the increase of polysaccharide mass concentration, the viscoelasticity and
pseudoplasticity of the complex system gradually increased, and the flow index gradually decreased. Fourier transform in-
frared spectroscopy analysis showed that the interaction between the polysaccharides and com starch was through hydrogen
bond, and the hydrogen bond interaction was the strongest when the polysaccharide mass concentration was 0.9 g/mL. The
results of cryo—electron microscopy showed that the microstructure of the compound system was honeycomb with uniform
pores when the polysaccharide mass concentration was 0.6 g/mL.

Keywords Pholiota nameko polysaccharide; corn starch; physical and chemical properties



