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Influence of isomaltooligosaccharides on the processing quality of fried instant noodles

MA Xiaomeng, HE Rui, CHEN Ju, LIU Chong*, HONG Jing, SUN Binghua, LIU Mei,
SHANG liaying, LIU Zipeng, ZHENG Xueling
College of Food Science and Engineering, Henan University of Technology, Zhengzhou 450001, China

Abstract; Aiming at the industry bottleneck of high oil content and high calorie of fried instant noodles, as
well as the research gap on the application of functional oligosaccharides in fried instant noodles, this study
aimed to investigate the effects of different addition levels of isomaltooligosaccharides 90 (IMO-90) on the
processing characteristics and final product quality of fried instant noodles. In this experiment, fried instant
noodles were prepared by replacing wheat flour with IMO-90 at the ratios of 5%, 10% and 15%, respec-
tively. The rheological properties and tensile properties of dough were analyzed by dynamic rheological test
and uniaxial tensile test, the microstructure of dough was observed by scanning electron microscope

(SEM) , the water distribution state of dough was analyzed by low-field nuclear magnetic resonance (LF-
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NMR), and the cooking properties, texture properties, color, oil content and sensory quality of the final
instant noodles were systematically determined. The results showed that the addition of IMO-90 reduced
the dough strength and deformation resistance, improved the dough extensibility, and the effect showed an
increasing trend with the increase of addition level. IMO-90 destroyed the continuity of gluten network,
promoted the formation of more porous structure in dough system, changed the water distribution of dough,
and converted part of bound water to loosely bound water. The addition of IMO-90 did not significantly re-
duce the cooking quality of fried instant noodles, and shortened the rehydration time of the product, with
the water absorption of the final product reaching the peak at 10% addition level. IMO-90 significantly re-
duced the oil content of the product, which decreased to 12. 4% at 15% addition level, and improved the
color and flavor of the product by promoting the Maillard reaction. The results of this study provide a sys-

tematic theoretical basis for the application of oligosaccharides in the development of fried instant noodles

with low oil content and low calorie.
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Table 1 Sensory evaluation standard of instant noodles
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Fig. 1 Effect of IMO-90 on dynamic rheological properties of dough sheets

&2 IMO-90 % K iR & AN m
Table 2 Effect of IMO=90 on rheological parameters of dough sheets
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5. 690. 00" 0.21+0.00"  0.998 6 0.97+0. 01’ 2.57+0. 00° 65. 08=0. 02 34.91=0. 02"
5. 64£0. 00" 0.23+0. 00° 0.999 5 1. 37+0. 00" 1.7120. 00" 71.62+0.01° 28.38+0.01'
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Table 3 Influence of IMO-90 on the uniaxial

tensile properties of noodle dough sheets

Wi/ % Pifpwr /N R R/ mm :FVf‘?E*R/(gmm)

0 0.80+0.01°  11.55%0.05%  940.13x6. 33"
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Fig.2 The influence of IMO-90 on the microstructure of dough sheets
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Table 4 Influence of IMO-90 on the moisture distribution of noodle dough sheets
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Fig.3 Size of fried instant noodles added with IMO-90
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Table 5 Influence of IMO-90 on color and cooking properties of instant noodles
B/ % L a’ b* AE
0 78.96+0. 23" 0.04£0. 01" 16.03+0. 07 9.94+0. 17¢
5 78.890. 18" 0. 11x0. 02" 17.3320. 08" 11. 10=0. 06"
10 76.27+0. 46" 1.48+0. 02° 20.20+0. 12° 14. 89+0. 15
15 74. 490. 22° 2. 87+0.02* 22.83+0. 12° 18. 15+0. 04"
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Fig. 4 Influence of IMO-90 on oil content

properties of instant noodles

2.6 IMO-90 X477 {B H & E Fr R 2

t2¢ 6 Al 20, 7E IMO—-90 6 BE iR 5 v | &2 /K i
Vi) BB o 185 iy — 20 46 R, 15% B H6) B4
W0 10. 86% , X RUILRBEAT A B T4 7+
SRR, R Be 5 L B R 5 0T 4 0 R K, DA
KEGATH i - VE R N 48 S5 40 AR KB B A K,
TEW K 7T, B6 B SR B /R, IMO =90 7E 10% s
et B K 3 g ey, BT ALE — R T8 e
K IO 24 255 K6) PR 305 ‘B VA T B AR A1 SR T B A i
S A VE R A ELVE R, 1 0E SE R FEK R

F11 . IMO-90 7E T8 i 5% B 2% 328 % R A,
BEAS 3G nnE A LT (A7) 5 0] B4 TG B 2 2
5o BXATREE TR S UEM B H B AR
FH AT 8 8 B % 5 B A B 0 W] e 55
R4 Sk, S BUEIE B g it Rk
5, TEFTRIE ST N AR SR B S AN £ I 25 %
A5 {68 T (14 288 285 i i, [) b T S g 0 R A K 5
SR K
2.7 IMO-90 3¢ 77 {8 & R4 A

AR SR (% % ke (58 18T ) T RA R AR T
WEFW, R 6 AL A IMO-90 & A
5% 15% , B B BT, Horp 5% 6 5 %)
MR TR E 25, IR 65 IR 5 4K
g3 SWHIE M 78 WA A G, S BOR B e ki
TEN UKL AE B B A, Zhou 250V YERF ST b & R
VE M5 08 2 0 M B AR 4 B S ) T A% 1) A
5 B2 W) 0 () A7 A 0T 38 5 S 4 oK o AN 3 i S
oy MIORL IS T 2F T OB AR R 0 R R v 2R
Hi, 22 B e A 5 A B A K RE ) B BE R
XoJ 1T 2% A e e B A DA A i T
BR IMO-90 7€ 15% = A i T o 30 Jd 225 B {1
hHAKLASXTBAY LR EZES, SR
N R TR, T RE 5 I A 4 B R
Fe, BE A A SROME O i A 38 Ty v e A



%47 5% 34

B8 AR A AR AT i R e L g R A R 59

A6 IMO-90 % 75 1% iy 7 A 4 P Ae R A 4 12 8 32 o6y
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characteristics of instant noodles

i/ % 7K E]/min WK/ % BRI % /g
0 4.51+0.01° 119. 620. 95" 7.41x1.25" 3 014.22+57. 03°
5 4.24+0. 02 112.32+1. 19 4.09+0. 99¢ 3 091. 67+66. 99°
10 4.1240.01° 130. 97+2. 56 6.43+0. 73" 3 354. 11+31. 54"
15 4.02+0. 01" 118. 80+3. 36" 7.59+1. 48" 3 555.61+35. 06"
IR/ % Sk BB/ (gs) MELIEGE/ mJ [l 52 14
0 0.97+0.01" 0. 44+0. 00" 2 533.42+32. 73" 0.69+0.01"
5 0.96+0.01* 0. 4420. 00" 2 500. 53+49. 83" 0.75+0. 01"
10 0.97+0. 00" 0. 41+0. 00° 2 430.36+29. 79" 0.72+0. 02"
15 0.92+0.01° 0.400.01° 2 533.32+32. 83" 0. 69+0. 01"
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Fig.5 Influence of IMO-90 on the sensory

properties of instant noodles

3 i

A5 3 AR R S PR b AR g e B
TR EAE H 2 R I 25 0 s s K M | 5 T 7 2R
58 47K 43, 0 T 7355 9 2% B 2 B, AT Xt T ]
AR E RIS AR, B IMO-90 SN & Y
B T P A SE FR 1 i e IR £ 25 A i
FET W% TEOW S H8 3F — 20k 5 (R SR FEAR T
T A5 2 1P S 00 B, 3R I 4 i M AR 2
P AN B, A6 T KR R rp 0 3B B S i PR
il T YRR K , A RS i 0N (H 2 A T
SR BICE  IATI I8 2 R AIG v o O 4 R K B ]
TEIE BRI (40 10% IMO=-90) , W 7K 2 B i
Tt HLAN AR RBEAE Ry ik FE T 2 5 SE il
FENE , RAE ARG 8 5 B RN i & Ak
FH A6 35 A R o T 1 [RD ), A 3 T XL
BRRR I S B R B

SENH:

[1] ANGIOLONI A, COLLAR C. Functional re-
sponse of diluted dough matrixes in high-fibre
systems: a viscometric and rheological ap-
proach [ J].
2008, 41(8) . 803-812.

[2] SUNX Y, LIU Q Y, WU S M. Effects of

wheat cultivar, oligosaccharide, inulin, Ara-

Food research international,

binoxylan and endoxylanase on the large— and
small-strain rheological properties and micro-
structure of dietary fibre enriched dough [ J].

International journal of biological macromole-



60

M T XFFR(AARHFFR)

2026

[3]

[4]

[6]

[7]

[8]

[9]

[10]

[11]

cules, 2025, 308 . 142443.

SUDHA M L, SOUMYA C, SARAVANAN
M,
gosaccharide (SC—-FOS) on the dough rheo-
logical , microstructural properties and, bread
quality during storage [J]. LWT—food sci-
ence and technogly, 2022, 158, 113102.
ZHAO Q Z, YAO S W, OU S Y. Maillard
volatiles in baked products as affected by fer-

et al. Influence of short chain fructo-oli-

uloylated oligosaccharides from maize bran
[J]. International journal of food properties,
2017, 20(12) : 3266-3273.

F R RIT R, TR R S AR ) e P
BAEARIER[T]. & & I Ak, 2024, 45
(7):229-234.

AR SR ATIE 5. ARTRAE A o Ak
Fampm e Y]] RmE AT L,
2023,49(1) :230-237.

my e, N F IR B K A E e i #
W BAVEATG [D]. FM . eI kXS,
2022.

E#H. RE ZGm & TiE ok e S
mEGH AL [D]. M. T Ik
5, 2023.

LIU YN, LIUK W, ZHANG T R, et al. In-
hibition of physicochemical and structural al-
terations of gluten proteins by fructo-oligosac-
charides on frozen mixed cereal dough [J].
Food chemistry, 2025, 491 145279.
SAVITHA Y S, INDRANI D, PRAKASH J.
Effect of replacement of sugar with sucralose
and maltodextrin on rheological characteristics
of wheat flour dough and quality of soft dough
biscuits [ J ].
2008, 39(6) : 605-616.

PAREYT B, BRIJS K, DELCOUR J A. Sug-

ar-snap cookie dough setting: the impact of

Journal of texture studies,

sucrose on gluten functionality [ J]. Journal
of agricultural and food chemistry, 2009, 57
(17) . 7814-7818.

LI Z, DONG Y, XIAO X, et al. Mechanism
by which B—glucanase improves the quality of
fermented barley flour-based food products

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[J]. Food chemistry, 2020, 311; 126026.
XIAO Z R, WU S, LIANG H S, et al
Effects of oligosaccharides, sodium carboxym-
ethyl cellulose and D-allulose on thermome-
chanical, rheological, fermentation properties
of sugar-reduced dough [J]. Food research
international , 2025, 208. 116163.

JODAL A S, CZAJA T P, VAN DEN BERG
F W J, et al. The effect of a—, B— and y-
cyclodextrin on wheat dough and bread prop-
erties [ J]. Molecules, 2021, 26(8) : 2242.
COURTIN C M, DELCOUR J A. Arabinoxy-
lans and endoxylanases in wheat flour bread-
making [ J].
2002, 35(3) : 225-243.

ZIOBRO R, JUSZCZAK L, WITCZAK M,

et al. Non-gluten proteins as structure form-

Journal of cereal science,

ing agents in gluten free bread [ J]. Journal
of food science and technology, 2016, 53
(1) 571-580.

BAEK J J, LEE S. Functional characteriza-
tion of brown rice flour in an extruded noodle
system [ J]. Journal of the Korean society for
applied biological chemistry, 2014, 57(4) .
435-440.

STAROWICZ M, ZIELINSKI H. How Mail-
lard reaction influences sensorial properties
(color, flavor and texture) of food products?
[J]. Food reviews international, 2019, 35
(8): 707-725.

PARK C S, BAIK B K. Significance of amy-
lose content of wheat starch on processing and
textural properties of instant noodles [ ] ].
Cereal chemistry, 2004, 81(4) . 521-526.
ZHOU M, XIONG Z Y, CAI ], et al. Effect
of cross-linked waxy maize starch on the qual-
ity of non-fried instant noodles [ J]. Starch —
stirke, 2015, 67(11/12) . 1035-1043.
EERHFEL ek F RARR D &
AT R A A Hral )] Té
IdKFFRR(ERARAFR), 2025, 46
(6) :22-30.

FAEBE AR



