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Abstract: The effects of sucrose as co-solute on the phase behavior, texture, dehydration, transparency value L*and microstructure
properties of gelatin-modified starch solution blend gels were investigated. The results showed that compared with the control samples,;-the

dehydration were reduced significantly (p<0.05) by 21.47% and 13.36%

hardness and adhesiveness values of blend gels prepared
respectively when 16% sucrose was added. There was a ic effect of sucrose concentration and drying time on the hardness and
adhesion value. As the sucrose concentration increased, the drying {lehydration rate (-dMy/df) of blend gels was attenuated significantly, while
the L* of blend gels was showed a descending trend. Besides, the average diameter values of concave hole of blending gel microstructure were
significantly decreased (p<0.01) with the increasing concentration of sucrose. Compared with the control samples, the average pore diameters
decreased from 51.28+1.31 um to.46.51+1.89 pmyin the presence of 16% sucrose and the pore distribution changed from irregular distribution to

more dense and uniform. The

also showed that the L* and adhesiveness values had a strong linear relationship with pore average
diameters, and the correlation co % was 0.98 and 0.97 respectively.
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Fig.1 Schematic diagram of different concentration rates of
gelatin-modified starch
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Table 1 Ingredients of blend gels experiments
o-BEAHAR, A (Y, AR EIRFAIRILLA], mim)

A-FEAE 0 16 32 48 64
A-T A Cms Cms Cms Cms Cms
A-F EHER 40 40 40 40 40

A-7K 60 60 60 60 60

B-#A/K Cg Cg Cg Cg Cg
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Fig.2 Phase diagram of gelatin-modified starch system
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Fig.3 Effects of sucrose concentration and dehydration time on
the texture properties of blend gels
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Fig.5 Effects of sucrose concentration and dehydration time on
the L* of blend gels
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Fig.7 Relationship of mean pore diameters of blend gels
microstructure with L* and adhesiveness value

EARESRE, FREREILE ORI, WIR-
Ve ILRBYRART A B BOKMERT. Fots
B R PR AR AR, AERELTRBER Ao S5 h A
AEAHNIAR, &7 NIRRT DA AR T
PABTAR I 57 2 — AL BB B OGS E I A L S5O0
SRS EAREAR R AT aE IR, AT, LR,

21



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.12

B 5 VR B FLIRFLIR B AR 2 (A R ATtk R
(& 7a B b), HIKRZREL R 535129 0.98 F10.97, Bk
LI BERG N, FLTREBE RO 25 14 P2 F LR BLAT P
K, L* SRS IR 228 B OO S, 64% L0
JRBERE AT, LRI R T 45 1)~ 350 FL R A% e
51.28+1.31 um Ji % 18.18+0.73 pum Ji7, FEFE L* L&
H 56.94+1.91 3B E 36.26+£0.94, K Bt AE 0] i
0.1420.0021 mJ F#{KZ 0.023+£0.0012 mJ, H FE 5K
S i TR RS I R A R R B AT
ERFB IR B AR I SE AR KA Fe i AR SZ IO RERR 5 2 3=
BRI AR AR, ARSI ER J156 4 s
() (5 57 S 5 S B A I 2 2, R RLR}
SERIULEDIREMLAT S, VB FIO S5 4 R A el
A%, W SR A 22 R JTAL S A R A, i
OS5 AR S AFAE SRR R

3 ZHig

SXRRERIEL, BRI A =, IR RIK
PRI BRI A BRI s, TS5
SHEEM, ReRREEIES, BRI
MIfEfE, ikt TRIK R R ES . [F5ET
AR [ RO 2% A T S I FRE R i S TR el PR SRS PR
PER AR (p<0.05), HLFHEEHEA LG I A s
JIRJE s[RI PR PR PR BRI i T T PO 8

MERAE R AR, BEREHEREEG s FLER A2 e
A A R B A, RIS BOH,

Van Det'Sman R G M, vander Goot A J. The science of food

structuring [J]./Soft Matter, 2009, 5(3): 501-510

[2] Mezzenga R, Schurtenberger P, Burbidge A, et al
Understanding foods as soft materials [J]. Nature Mater.,
2005, 4(10): 729-740

[3] Ubbink J, Burbidge A, Mezzenga R. Food structure and
functionality: a soft matter perspective [J]. Soft Matter, 2008,
4(8): 1569-158

[4] Kasapis S. Phase separation in biopolymer gels: a low- to
high-solid exploration of structural morphology and

functionality [J]. Critical Reviews in Food Science and

22

(5]

[10]

[11]

[12]

Nutrition, 2008, 48(4): 341-359

Paramita V D, Lo Piccolo J D, Kasapis S. Effect of co-solute
concentration on the diffusion of linoleic acid from whey
protein matrices [J]. Food Hydrocolloids, 2017, 70(9):
277-285

Filiz A, Sundaram G. Gelling properties of gelatin-xanthan
gum systems with high levels of co-solutes [J]. Journal of
Food Engineering, 2013, 118(3): 289-295

ZETR AR XU, 2R PP A5 JEORETC A 1R o B W Ji 5 e
At RE AUSE M ] A QA i R, 2013.29(8):1774-1783
LI Bian-sheng, LIU Bo, LI Dan-dan, et al. Properties of

sugar-contained carrageenan and gelatin J]. . Modern

ISR T i FHE 201
QI Hai-ping, WU Qiang,
gel from gelatin-mixed #with two polysaccharides [J]. Food
Science and Technology, 2011, 36(8): 240-244

B F, TR F AR - TERE/NaCl /K 1) LE-NMR 5t
Bt O AT DR iR, 2015,31(10):45-52
HUANG Y en, WANG Xin, LIU Bao-lin. Low-field

Wen-zhong, et al. Compound

nuelear “magnetic resonance relaxation properties and
principal component analysis of gelatin-sucrose/sodium
chloride systems [J]. Modern Food Science and Technology,
2015, 31(10): 45-52

o, 2 i R, B BE BT PAA -H,0-ALO; FEEHAAR
RER R[] B B4R, 2011,32(4):581-586

GAO Lei, LI Rui-feng, CHEN Han, et al. Effect of sucrose
on rtheology of aqueous alumina
polyacrylate [J]. Journal of Ceramics, 2011, 32(4): 581-586
2t B A AN [ R 320 B Al = 7 S T e S AR
PERIFERLT]. HR AL R #47,2011,465(6):145-149

LI Ting, LIANG Qi, JIANG Yu-mei. Effect of different

suspensions  with

factors on gel texture characteristics of agar-carrageenan-
xanthan gum mixture [J]. Journal of Gansu Agricultural
University, 2011, 465(6): 145-149

RPN SR, SRR, 55 K RS- o e 52 SR B 1
FiKBE I M 1t S (].A hA2£,2010,31(19): 111-
114

LIU He, LIU Hao-dong, GUO Xiao-fei, et al. Water-holding
capacity and mechanical and optical characteristics of soy
hull low and high methoxyl pectincomplex gel [J]. Food
Science, 2010, 31(19): 111-114

WEHTE, T ZLHR A0, S5 TEE AR K e BRI 5
R E T 2R [T]. A AR 274, 2016,31(12):29-32



MR EmRHY Modern Food Science and Technology 2017, Vol.33, No.12
XIE Xin-hua, MA Hong-jing, XU Chao, et al. Effect of

[14] Khomutov L I. Temperature-composition phase diagram and

Sucrose and trehalose on freeze-thaw stability of waxy r ice gel properties of the gelatin-starch-water system [J].

starch gel [J]. Journal of the Chinese Cereals and Oils Carbohydrate Polymers, 1995, 28(4): 341-345
Association, 2016, 31(12): 29-32

N

7
\ V4

Lo

23



