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Physical and Chemical Properties of Carboxymethyl Indica Rice Starch

and Use in Ice Cream

LIU Zhong-yi, PENG Li, BAO Hao, CHEN Ting, QIAO Li-juan
(Collage of Chemical Engineering, Xiangtan University, Xiangtan 411105, China)

Abstract: In this study, the solubility, expansion rate, freeze-thaw stability, dynamic rheological property, static rheological property, and
texture properties of carboxymethy! indica rice starch (DS=0.49), which was prepared in the laboratory, were studied. The applicability of
carboxymethy | indica rice starch as a thickening stabilizer in ice cream was investigated by comparing the expansion rate, melting rate, and
sensory evaluation of ice cream. The result showed that the solubility and expansion rate of indica rice starch significantly increased after
carboxy methy lation and its freeze-thaw stability alo improved. The static rheological curve showed that caboxy methyl starch had better
apparent viscosity and gel stability. The dynamic rheological curve showed that the pasting temperature of carboxymethy| starch decreased,
while anti-aging ability was improved. Textural data indicated that carboxymethy| starch gel had relatively low strength. Thus, carboxy methyl
indica rice starch can significantly improve the quality characteristics of ice cream when used as a thidkening stabilizer. When carboxy methyl
starch was added in a 0.3% proportion, the expansion rate of ice cream was greater than 90% and the product exhibited enhanced anti-melting
capacity, appearance, and texture.

Key words: physical and chemical properties, rheological properties, textural property, ice aream, carboxy methy | indica rice starch
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Table 1 Sensory evaluation of ice cream
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Table 2 Physical and chemical properties of indica rice starch
and carboxymethyl indica rice starch
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Fig.2 Static rheological curves of indicarice starch and

carboxymethyl indica rice starch
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Table 3 Textural properties ofindica rice starch and carboxymethyl indica rice starch
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Table 4 Effect of carboxymethyl indica rice starch on the

expansion rate and melting rate of ice cream
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Table 5 Effect of carboxymethyl indica rice starch on sensory
characteristics of ice cream

H REM E&F Aok ARRE ok B
AP ARMARA O 16 24 9 15 60

B ERRES 010 17 25 18 22 82
B AL 015 18 25 20 23 86
B ARKES 020 18 25 22 23 88
BT ERRES 025 19 25 24 24 92
B AKKIEH 030 19 25 29 24 97
B ARKES 035 18 25 25 23 91

2t BB 20 030 17 23 29 23 92

HI 5 AT, R AR SERICKIE AT b A e v,
FLXF KB 2 EEARBLAE HAUYS R, B
% H R 034 N3] 0.35%, HLURAD Eok shie fE
BOK, HoAhg BRI, X3 B oK (A b
b2 AT R ORF — B, i Rk a2 1 3SR ASE IR
I, FRFERIKIER TERGBE, 7T LA B i ARG
FARERSY, T S TAR RN BI85, 5 $0i 2%
RS ER I S IR AR R — 2. [ th
AN = a0 e N3 NS = = 0| B P Y @7 N: DA S
TP ECBAT g . GRS BCE AR, BT
HA I RIPK A FLA B SRR ), B Mk i
WRE RV . R IELAE 0.3% N, (PRI R sy 44
188

TR T MRS EE, FoAtr Bt 2, IXTT REfe w4
5 T B R PR A LM =k S8 45 BPA, R
FBHIR SR AN 0.3%IN 15 21 UK I EZ K
HKT 0%, HPRUUAN CURELS, BAT B TR g
J1, FFE UK ZK .

3 g

55 JEGE R AH B, R Y BRIK e b AT K R
68.60%7 /> %2 41.46%, FKHH BA RS E
P BEZIKFE A 13.39 glg 34 K %2 38.94 gly, Vs i =
£ 26.47%, 3R AH LA S E A IIK . GRE IR
FE PS4 H 2 U0 32 R S S PRI T R 1 i i
B, RO PG, F A At 250 B
ek B A T i PO R B A AR e 1 s AR
SEIRRM, RWIEVEN B IORERE . sk BEERIE.
I 8 1k S MELMBR P43 Ay 41.22 g 0.92. 0.52. 21.20 g
19.96, ECACKyER A B TR, IS8 0.05, Bz
WEARIE N o R FRRISK R 1R —Fh R Ao 7R in
BRI b, FLFH X UK BRI R S0 Rl b 25 ¢
KM, 2RI S RIPK ek S 0 34 m# 0.3%,
15 VK TR K RN 42.73%18 K51 98.54%, Flifk
KM 75.40%8/0 £ 45.07%; HIHININEN 0.35%HT,
HIZIKEEFy 92 4198 A FEAE, AR N4 51.50%
BE & FFH B 0 880N %5 0.35%, HIVIRA S EukshiE
FERR, BRI S R e 43 1 IRK SR
M2 —8 HAhR BN

BH Ik

[1] BAHRAMPARVAR M, GOFF H D. Basil seed gum as a
novel stabilizer for structure formation and reduction of ice
recrystallization in ice cream [J]. Dairy Science &
Technology, 2013, 93(3): 273-285

[2] NAJAFIAN L BABJ A. A review of fish-derived
antioxidant and antimicrobial peptides: their production,
assessment, and agpplications [J]. Peptides, 2012, 33(1):
178-185

[3] GANORKARP, KULKAMNI A. Studies on preparation and
functional properties of carboxymethy| starch from sorghum
[J]. International Food Research Journal, 2013, 20(5): 2205-
2210

[4] SONG X-y, CHEN Q-h, RUAN H, ¢t al. Synthesis and paste
properties of octenyl succinic anhydride modified early
indica rice starch [J]. Joumal of Zhejiang University Science
B, 2006, 7(10): 800-805

[5] ik, F 5w, B R, 4 O MR RTE B (1 T2 5



M EmBHL

Modern Food Science and Technology

2015, Vol.31, No.3

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[ IR E R, 2012,28(1):74-76
GOU Lin, WANG Ze-nan, GUO Zhi-jian, et al. Study of
hexane diacid-crosslinked broken rice starch [J]. Modern
Food Science and Technology, 2012, 28 (1) : 74-76

WRIEAT, 239, 4, 55 A8 K S L R RN TR 7Tt
JE[I]. frih S AR 11,2012, 4:355-364
CHEN Zheng-xing, WANG Ren, WANG Li,

Development in deep processing technology of rice and

et al

by-products [J]. Journal of Food Science and Biotechnology,
2012, 4 :355-364

FHPF VoA 2 87 /NI 55 R by B B R AL 82
BUIRAME FRE[J) A% AL 54,2010 24(1): 93-97

TIAN Dan-ging, SHEN Xi-hong, SHU Xiao-li, e al.
Physicochemical properties and utilization of rice starch [J].
Joumal of Nuclear Agricultural Sciences, 2010, 24(1): 93-97
WANG L F, PAN S Y, HU H, ¢ al. Synthesis and properties
of carboxymethyl kudzu root starch [J]. Carbohydrate
Polymers, 2010, 80(1): 174-179

LIN Q L XIAO H X, FU X J, ¢ al. Physico-chemical
properties of flour, starch, and modified starch of two rice
varieties [J]. Agricultural Sciences in China, 2011, 10(6):
960-963

MANFIL P H, ANHE A C, TELIS V R. Texture and
microstructure  of  gelatin/com  starch-based  gummy
confections [J]. Food Biophysics, 2012, 7(3): 236-243
HAGENIMANA A, DING X, GU W Y. Steady state flow
behaviours of extruded blend of rice flour ‘and soy protein
concentrate [J]. Food Chemistry, 2007, 101(1): 241-7

FF /NP B <A A AT I K IR I 2 Bk (9] AR £ )
$4,2010,26(10):1141-1143

FU Xiaoping, YAO Jin-hua. Development of ice-cream with
wolfberry [J]. Modem Food Science and Technology, 2010,
26(10): 1141-1143

b, 2 AR /N S R A S A 0 AL A

[14]

[15]

[16]

[17]

[18]

[19]

[20]

WL O] AR 5RHE, 2009,10:1163-1165
LUO Zhi-gang,
Physicochemical properties of stearate cassava starch
dextrine [J]. M odern Food Science and Technology, 2009, 10:
1163-1165

RAO M, OKECHUKWU P, DA Silva P, et al. Rheological
behavior of heated starch dispersions in excess water: role of
starch Granule [J]. Carbohydrate Polymers, 1997, 33(4): 273-
283

LU S, CHEN J J, CHEN Y K, e al. Water mobility,
rheological and textural properties of rice starch gel [J].
Joumal of Cereal Science, 2011, 53(1): 31-36

SPYCHAJ T, WILPISZEWSKA K, ZDANOWICZ M.
Medium and high substituted carboxy methy | starch: sy nthesis,
characterization and gpplication [J]. Starch - Stéke, 2013,
65(1-2): 22-33

5K, 225 T AR T it R A S B bl 5 BRI R P
[9].£ 5 R % 1011, 2008 ,33(9):6-10

ZHANG Tao, MIAO Ming, JIANG Bo. Paste and gel
properties of starcjes from different chickpea cultivars [J].
Food and Fermentation Industries, 2008, 33(9): 6-10

DZUY Nguyen Q, JENSEN C T, KRISTENSEN P G.

Experimental and modelling studies of the flow properties of

XU  Zhongyue, HE Xiao-wei.

maize and waxy maize starch pastes [J]. Chemical
Engineering Journal, 1998, 70(2): 165-71.

BT, 00 7 A X655 SR O 4544 5 n g A2
AT P) 7 11 2014,6:761-73

LIAO Li-sha, LIU Hong-sheng, LIU Xing-xun, et al.
Development of microstructurea and phase transitions of
starch [J]. Acta Poly merica Sinica, 2014, 6: 761-773
BAHRAMPARVAR M, MAZAHERI Tehrani M, RAZAVI S.
Effects of a novel stabilizer blend and presence of
K-carrageenan on some properties of vanilla ice cream during
storage [J]. Food Bioscience, 2013, 3(10-8)

189



