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Gelatinization Characteristics of Rice Flour with Different Varieties
and Particle Sizes and Their Effects on the Quality of Rice Cakes
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Abstract: In order to study the effect of different varieties and particle sizes of rice flour on the quality of rice cakes, three
varieties of japonica rice, indica rice and glutinous rice were selected to prepare 80, 100, 120 and 140 mesh rice flour
respectively. By measuring the gelatinization properties of rice flour, texture properties and sensory quality of rice cakes of
different varieties and particle sizes, qualitative methods were used to analyze the influence of different varieties and
particle sizes of rice flour on the quality of rice cakes. The results showed that: With the increase of mesh number, the
mechanical damage of small rice flour particles increased, the water evaporated rapidly, and the moisture content of rice

flour gradually decreased; Small particle powder was more likely to absorb water and expand, and the gelatinization
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temperature gradually decreased. While the decay value and the regeneration value gradually increased, the peak viscosity

and final viscosity first increased and then decreased; With the increase of rice flour mesh number, the chewiness of rice

cakes gradually decreased, while the hardness and elasticity increased gradually, and the cohesion and sensory scores first

increased and then decreased; There were differences in the gelatinization characteristics, aging characteristics and cake

quality of different varieties of rice flour, and the particle size of rice flour had a certain influence on the cake quality. When

the sieving mesh number was 120, the sensory score of the cake reached the highest. When the sieved mesh of rice flour

was smaller than 140 mesh, the texture was too soft, the chewiness was poor when eating, the taste was not good, and the

quality of the cake was reduced. Compared with glutinous rice flour, japonica rice flour and indica rice flour were more

suitable for making cakes, and the quality of cakes made from japonica rice flour was better. To sum up, the 120-mesh

japonica rice flour is more suitable for making cakes.

Key words: rice flour; particle size; gelatinization properties; texture properties
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Table 1  Sensory evaluation criteria of cake
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Table 2 Moisture, protein and amylose content of rice flour
with different particle sizes

AT K& (%) HARE (/100 g) HERER SR (mg/g)

FEKSOH  13.92+0.04% 8.007+0.04 18.102+0.03
BEKI100H  13.20£0.10% 8.003+0.06 18.068+0.03
FEK120H  12.41£0.13< 8.159+0.07 18.617+0.01
BEK140H  12.08+0.13™ 7.994+0.11 18.618+0.01
HIKS8OH  12.56+0.034° 8.871+0.18 22.876+0.03
HIK100H  11.870.03% 8.722+0.00 23.408+0.02
HIK120H  11.02£0.03 8.160+0.04 23.551+0.02
HIK140H  10.17+0.08™ 8.825+0.09 23.152+0.02
FEK80H  12.96+0.02° 7.196+0.06 0.643+0.04
FEHK100H  12.22+0.03% 7.361+0.07 0.948+0.02
FEHK120H  11.85+£0.02¢ 7.358+0.06 0.449+0.02
FAK140H  11.03£0.01° 7.366+0.03 0.533+0.03
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Fig.1 Effects of different particle sizes on gelatinization properties of rice flour
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Table 3 Correlation analysis between rice flour particle size
and cake quality index

KBFNZE RBRLEE RERE (g) Bt PR PHME BE TS
KB
KERIE o 1
WEE(g) 0333 04547 1
M -0.153 09807 -0319 1
MR 0322 0148 0490 —0491 1
FHIEE 0355 —0.410" 0573 —0.776" 0373 1
BETESE 0254 —0209 -0.496 0333 —0.048 —0.333 1

s+ RIRFE0.0 LK OB ) L= 8 3B O * 7R £E0.05 /K- Ol ) 1= i 3%
HHIE, 224l

2.4.2 REPALRR: S RS B R R AR R 19 AH DG
PESMT B BRI, ST T R bR S R
LS BTFEBR A AH S ST, th 2 4RI, OB Ak
RRPE S ERG TR AR RIAEFE G T 2 A . XA
LR AG R FE bR 2 (], 8Pk 5 nH VR 22 b e A
K, AR BCN—-0.778 . MHIFER R B MIANE 2]
I 5[0 I (G B2 I e et A 2 s g i i 0 N O



0 - 8 TR

2022 4 11 A

80 H KM AL BT A
a [ERa ] —— *ﬁ * *ﬁ}
-6 AR
~ ORIk
INFEH
Sl 4R
BER S T fERzS
b
—o— KK
> S
- ORIk
INEE Ky
P 5
BRSO FEERES
120 H KM B RE R B PR 12
¢ it —o— KRR
-l > S
O hIKRY
INZE Ry
i
d 140 H RS R PR B
s —o— KRR
| 7N
= O Rk
INEE Ry
e JF H4
PR T JahES

Kl 3 R[APRL R B RERE PET A
Fig.3 Sensory evaluation of rice cakes with
different particle sizes

007 iV 10 11410
Bl 4 ORI KR BE X SRS LA 2]
Fig.4 Effect of rice flour type and particle size on

cake appearance
T JARERBKRRS, X ARERAMK S, N ARERR Kb, M AR/ N A
#1580, 100, 120, 140 fRFEARIR H L.

TA) i B B, MRS A A PRI Bk S Kok £
R A S R M AR S TE A O, A R B 0.597,
Ui BH Z 105 U JR SRS RIZE NG B v, TERYITLS
TR PR E T I B RE M . NERIE S K8
WIAER IS BE BT | Fe X BE R 5 W 25 A &, A
FEH—0.505. —0.567. WERMA BT FR R R
P, FORMEARE L 2T 58— U R4R A e T Bt i ok
XTSRS IR i AT RE 7, S5 83MIARE & 1) P
ZEAA DG A R UL SRR LH o3 T KO TE A TE I
HF AR AR 20 4 S A A 1A 20 B X R B P
TREEA BAT BRI . SR A AR AR
er], R b i B 5 e A (S M S 35 A A oG, S (E B
B BeEhE . U W UG, AHIE R0
—-0.667. —0.573. —0.555, —0.546. WE{HZEE 55
KR U L [A]AE (S AR i S TR AR O, AH DG R %L
A3 0.936., 0.642, 0.798., FEHAE -5 71 A= B 2 A%
W IEAHSE, AR A 0.931, TEBRItLFIZ1L
55 BEVE R N SCRE DE R O R L 45 SR A A SR
JBAESE, DL EAESCHE B, SEBRITL R E e 2 A]
TEAERE SRR R o
3 4

TIFFEAS TR A FIUILEE (O KBy R AL AR DL N oK 2
AL BTREPEAS L BEOBIRLRE AU/ ]S, ORI AT RE
BEHITYR )N, S YRR R R A AR T G T, W41 280 5 i e
LT B SR IIE Vs B 2 W AR bR dne i, kLK
KR Z, KA A BT R sk NG R B i
PRI, NEMEPEREAR, PRSI RER, 120 HES
IR B A KRRy FEREAE J5J, siE /N Rk
EOKRERENREEE | B PN IRE  MERA 2 TR A



%435 % 21

WRIRGE , 2 R[] SR RIS DA KA At SR B A B 52 - 81 -

K4 ORBMILRAE S AR SRR BT AR DGR 20

Table 4 Correlation analysis between gelatinization characteristics of rice flour and texture characteristics of cake

TR (g) P IERPE THMERE MIMBEEE(C)  WEBE(P)  RABE(P)  FEMME(cP)  [AIAE{E(cP)

T (2) 1

S 0.127 1

WERPE -0.239 —0.352 1

RELIE -0.099  —0.778"  —0.014 1
BITLIRE (°C) 0.011 0214 0.298 —0.444 1
A L (cP) 0.418 0.164 -0.505" 0.276 -0.573" 1
FAFEE (cP) 0.319 0.359 -0.567" 0.019 -0.555" 0.936™ 1

R (E (cP) 0.377 0.597" -0.427  —0.353 —0.546° 0.642" 0.781™ 1

mlA:{E (cP) 0.406 0.389 -0.496  —0.115 —-0.667" 0.798" 0.875™ 0.931” 1
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