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Abstract: Xylitol with different content (0%~25%) was added to glutinous rice flour to construct a xylitol-glutinous rice
flour blend system to investigate the effects of xylitol on the gelatinization properties, thermodynamic properties, gel
texture, rtheology properties and digestion properties of glutinous rice flour, as well as on the quality of rice dumpling made
from xylitol-glutinous rice flour. The results showed that the addition of xylitol increased the gelatinization temperature,
peak viscosity and final viscosity of the xylitol-glutinous rice flour, while reduced the degree of short-range order of xylitol-
glutinous rice flour. The xylitol-glutinous rice flour system behaved as a pseudoplastic fluid with shear thinning behavior.
Compared with the control group, when the addition of xylitol was 10%, the xylitol-glutinous rice flour blend system had
the smallest retrogradation value and gel hardness, which were 405 cP and 14.952 g, respectively. At this time, the content
of resistant starch in the system was 29.88%, showing good retrogradation resistance. However, high content of xylitol
(15%~25%) promoted the short-term regeneration of the xylitol-glutinous rice flour blend system, increasing its
regeneration value and elasticity. Furthermore, the addition of xylitol significantly reduced the water loss rate and juice
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permeability of rice dumpling made of xylitol glutinous rice flour. Rice dumpling made of glutinous rice flour with 10%

xylitol had high hardness, elasticity, resilience and chewability, and its eating quality was the best. This study provides a

theoretical and technical references for the improvement of the quality of glutinous rice flour through xylitol and the

product development of glutinous rice flour.

Key words: xylitol; glutinous rice flour; physicochemical properties; rice dumplings
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Table 1 Effect of addition of xylitol on thermodynamic

properties of glutinous rice flour

Wi (%) BIGEEL(C) WRERE(C) ZIRREECC) BIRE0/L)

0 61.63+0.54*  66.41£0.58"  69.07+1.18*  8.460.16
5 63.26£0.43"  67.75£0.78™  70.66£0.41®  8.65+0.63"
10 63.58+0.97°  68.89+0.17*  72.53+0.74°  10.38+0.60°
15 63.74£0.45"  67.21£0.85"  72.94+0.39*  11.67+0.87°
20 64.03£0.66"  70.05+0.70  74.20+0.35*  11.25+0.91°
25 64.24+0.82"  71.85£1.05° 74.71+0.18°  10.84+0.33
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Table 2  Effect of addition of xylitol on viscosity of glutinous
rice flour

i W AEFE BIE ZAEFNE RE(E
(%) (cP) (cP) (cP) (cP) (cP)
0 3484+10.61* 1954+4.24" 1530+6.36" 2369+2.83" 415+1.41"
5 3498+4.95% 1964+13.44° 1534£16.97° 2376+5.66™ 413+5.66™
10 3498+12.73™ 1970£19.80° 1535+7.70° 2378+16.97" 405+4.24*
15  3497+£14.44™ 1966+9.19" 1531+15.56" 2385+11.31% 420+2.12"
20  3518+17.68" 1965£19.09* 1533+9.90" 2401£12.02" 429+2.83%
25 3520+12.02° 1965£16.97* 1552+6.36" 2404+17.68° 436+5.66
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(P<0.05) . TEGSINE N 10% B}, 55 B8AH Lk, HyRAR
RINEEIRE RN T 16.11% . BEBHEREIR T 15.75%
DI KRPEREAR T 3.48%, P ERM B RE .. Hit,
I 10% 04 ARMH I RE A IR BE IS A 2, yali /b 3E Hs [m]
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Table 3 Effect of addition of xylitol on gel texture of glutinous

rice flour
wImE (%) fifi i (g) R AR S
0 17.8240.39°  0.44+£0.03°  0.50£0.01°  9.05+0.13°
5 16.14£0.37°  0.41£0.02°  0.52+0.01°  9.03+0.23°
10 14.95£0.41*  0.37£0.01*  0.53£0.01°  8.73+0.15"
15 19.13£0.99¢  0.44+£0.04°  0.52+0.01°  9.87+0.18°
20 19.31£0.39¢  0.49£0.02°  0.52+0.01°  9.89+0.20°
25 16.70£0.77°  0.42+0.03°  0.52+0.01°  9.94x0.08°
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Fig.1 Effect of addition of xylitol on apparent viscosity of

glutinous rice flour
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Fig.2 Effect of addition of xylitol on stress in shear of
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Table 4 Static rheological curve fitting parameters of xylitol-
glutinous rice flour blend system

Wi (%) PR RHK AR Bn e RER
0 89.95+0.10° 0.23+0.00° 0.993
5 83.75+0.66° 0.2120.00° 0.954
10 84.53+0.90¢ 0.21£0.00® 0.961
15 82.47+0.09" 0.21£0.00® 0.955
20 81.26+0.15" 0.22+0.00° 0.962
25 82.60+0.12° 0.20+0.00" 0.953
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Fig.3 FTIR spectra (A) and deconvoluted FTIR spectra (B) of
xylitol-glutinous rice flour blend system

LLHMGIETE 900~1200 cm ™! JEFEIN FEE 5 C-C
1 C-O HEFATRA 5, 1047 cm™ BRIGEST B T HERY
AL LER T AT ST 2540, S U8R 45 o DX I 25 40 R
fiF; 1022 em™ BT A9 IBCAE TN 2 GE R A E 45 i X Y 235
FJHRAE, 1047 cm ™' FT 1022 em ' AYIETER I UIE R 2
HRPE WY 43 F B JE AR A TP R R, Hi bk E R, B 7
HEE P, B 3B EKos T HIBMA R 1047 cm '
1022 cm™' ZbAOUETR B EUAE . Rk e )7
A1 1.485, HFEES I iy B, R 2= 19 1047 cm™' F
1022 cm™' 19 ELAE S v /), 5 A8 Sl B ks 1 T8 7 S
IX— G ] GBS HH PREACOB AL 5 AW Eim o) Uk
SRR - TARGE G, BRSNS 43 T4 (] 2l P58 )
SUEE R, T T BORR A RIUIRL N SRR @45 A4 AN
DUHER SR E, (R KA i R P BE BRI
2.6 ARHEEERINE SRR EE AR

ABEEERPRR KA T AL RE P R S 45 2R ULk 5.
TEAIOR 2R T AURTNF 28 M s RS M A AR e, A
KMyt SE ML S IR TR T, TPk gl st 5
Sy FA P EERE, AR RS, R R AR K AR S
Bifgft . AT, XTRRZH Y RDS. SDS Fl RS # & i
53R 62.92% . 20.78% Fil 16.30%. AWEFEELIE N
SR Z B9 RDS Fll SDS & = [, RS & 140,
FIAANERE RN E— SRR LR BT 1e, H
TEG NN 10% B, RS S A FIEAE, WS 7%



- 56 - B Tk B4 2024 4F 4 A
FEZH (P<0.05) . HIRMAFRA RS S inmTge 2 mh JEHEIN TR e R A SRR T s Y, BRI T 1

TR T IR F A RS A, SR AR
BRI U Hha o SN AR, SR
FRAAG UL JE B ik 5 )2 A0 2R FH AT 1 IH TR
SR Z NE] AN e, DT SR ORI P 3,
TR, e XN RS St

5 ARREREAS I XPRARHE AR 5 R

Table 5 Effect of addition of xylitol on digestive characteristics
of glutinous rice flour

I (%) RDS(%) SDS(%) RS(%)
0 62.92+0.29¢ 20.78+0.29° 16.30+0.58"
5 60.45+0.29° 15.43+0.30° 24.12+0.52°
10 58.80+0.26° 11.32+0.29* 29.88+0.58¢
15 59.01+0.52° 14.40+1.03° 26.59+1.16°
20 59.63+0.29% 14.81+0.08° 25.56+0.87
25 59.83+0.58% 15.02+0.87° 25.15+1.46%
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Fig.4 Water loss rate of glutinous rice dumplings with different
amount of xylitol
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Fig.5 Soup transparency of glutinous rice dumplings with
different amount of xylitol
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Table 6 Texture characteristic parameters of glutinous rice
dumplings with different amount of xylitol

NIy
(%)
0 343.72+11.26™ 0.65+0.01° 4.3240.16* 0.34+0.01" 9.88+0.39"
5 355.93+5.50°  0.65£0.01° 4.50+0.18" 0.34+0.01" 10.11£0.47°
10 375.23+4.21¢ 0.67£0.01° 4.87+0.12° 0.35+0.02° 12.02+0.28°
15 367.38+2.33%  0.66+0.02° 4.31+0.18" 0.32+0.02° 9.28+0.35°
20 343.10£6.17" 0.65+£0.01* 4.28+0.38" 0.32+0.00* 9.26+0.74°
25 340.82+9.07°  0.65+0.01% 4.224+0.09" 0.32+0.02* 9.13+0.18°
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