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qualities of fresh rice noodles, the rice was treated by dry, semi-dry, and wet milling methods and the
resultant products were utilized to produce fresh rice noodles. The basic chemical components, the damaged
starch rate, the size distribution, the morphology, the solubility and swelling power, and the pasting properties
of the rice flour, as well as the texture, cooking, and sensory qualities of fresh rice noodles, were investigated.
The obtained results suggested that the rice flour produced by drying methods with a 300 mesh had the
highest damaged starch rate (17.55%) and solubility, smallest particle size, peak viscosity, final viscosity, and
setback viscosity. By contrast, the rice flour produced from wet milling methods showed the lowest damaged
starch rate (2.87%) and solubility, and the highest peak viscosity, final viscosity, and setback viscosity.
Increasing the moisture content during the semi-dry milling treatment, the damaged starch rate of the rice
flour decreased from 4.49% to 3.55%, and similar trend was observed for particle size distribution and
solubility. Scanning electron microscopy suggested that the lower damaged starch rate, the more intact
structure of the rice flour. The fresh rice noodles made from wet milling flour showed the best cooking
qualities, and the cooking qualities of semi-dry milled flour-made and semi-soaking milled flour-made fresh
noodles were close to those of wet milled flour-made fresh rice noodles while the rice flour produced from
dry milled method was not suitable for making fresh rice noodles. The semi-dry and semi-soaking milled rice
flour can replace the wet milled rice flour for the preparation of rice noodles during the practical production
process. The findings in this study may assist the revolution for the traditional production of rice noodles.

Key words: rice flour; physicochemical properties; damaged starch rate; fresh rice noodles; cooking qualities
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Table 1 Sensory evaluation scoring rules
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Jesitk, TR A (0~7)
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BT A SL 845 3 F GraphPad Prism 7 #E474b
B, IR YEPRME2E SRR o SR AT SPSS 25.0 i
TTRHNEFZSH, P<0.05 FREREE,
2 ZHER5ITE
2.1 KMHEREBLRS

KA HISEAS BRI KA A E 2 PR RO,
9 TR Y BEARBAL LI AR 2 s, TEM AR
R i B PR R4, 9 FhERS
ETER SRR 75%, AT N 8%~9%,
HEETEH S BN 21%. A, Kb idf b5
(AR 5 RO 43, ASTRIEE S ] B D7 5 i 22 AN K,
TR B IR A3 A% (0.36% ), AT AERTE KM T IE
AREPHA T, X EERERB L RN,
22 RERNGHHIRENSE

AN T K3 7 2O KA 3 B ) 52 i) 2 A v A

RiAR i AR e by & 102, CHEND gt
L5 R BIF 5 3 W R 8 0 o RIARE A28 43 A 2 5% T Koy B
A o RS PR A G R . 3R 3 AT LR
W, FEREIR 80 HMHSEHRIfER A, D50 N
82.31 um, T4 300 H ¥ /N, D50 24 17.81 pm,
Bl IR BT o3 B s N, 2 TR B R AR AR
AN, TR 33%M R TR R R AR Bk B
R R R . MR VR 0B BUE B S N,
2.87%, X5 KUMAR %I RFse 45 i alin . T
K98 I RBCA E A r  ak  , Hh T 1 300
Bk, BT mEnt LR B K, miiEm &
Wk, AF] 17.55%. 5 TEGRAEL, BTk
il 0 IR T e vE S e, ELRECE R K o)
TEIIE I, 2T IR B TE R & R
REAR a3 (4.49%—3.55% ), T 5 W08 1 g
BIER FHA 3.30%, SWEHEA REER
( P>0.05 ),

x2 KMHWEREBLUES (TE)

Table 2 The content of basic components in rice flour (dry weight) %

FE Koy HH Hg Wi i STEHR ELHEVE R
3505 80 H 9.96+0.06° 8.65+0.12° 1.26+0.08° 0.71£0.02° 75.58+0.49% 21.40+0.08"
T 80 H 10.06+0.06° 8.78+0.03* 1.24+0.13* 0.69+0.01° 75.30+0.01° 21.08+0.07°
Tk 300 B 9.34+0.08% 8.73+0.25% 1.23+0.04° 0.70£0.03° 75.91£0.13% 20.72+0.43"
T 24% K3 10.83+0.06° 8.81+0.13° 1.20+0.14° 0.69+0.01° 76.08+0.14° 21.00£0.71°
BT 27%H 9.89+0.35° 8.54+0.02° 1.19+0.07* 0.65+0.04™ 75.50+0.28" 21.34+0.32°
BT R 30%4 9.19+0.01° 8.51x0.00" 1.18+0.11° 0.67+0.03* 75.80+0.00™ 21.37+0.34*
TR 33%4 9.09+0.16° 8.42+0.01° 1.18+0.04° 0.61£0.01° 75.65+0.04 21.11+0.14*
TR 9.53+0.10° 8.42+0.02° 1.07£0.07° 0.54+0.01° 75.70+0.00* 21.11£1.27°
TR ) 10.42+0.03° 8.80+0.14° 1.08+0.06° 0.36+0.03¢ 75.71£0.29% 21.46£0.67"

T SR Rl R R Sl A 3 22 ek (P <0.05), Jaskl.

Note: Different letters in the same column indicate significant differences in data (P < 0.05), same as below.
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1h) AYBURLES F R M S FEAR—2L, RImhx —

H MBI ER . 455 3 hIEHEL R ]

AU, SR IR o B ) T =R A R K R Y
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Table 3 Particle size distribution of rice flour and damaged starch content

= D10/pm D50/pum D90/um WA VE N & /%
Tk 80 H 12.524+0.47% 82.31+0.81° 233.50+3.54° 10.31+0.21°
Tk 80 HH 13.29+0.12° 67.72+0.29° 177.30+1.27° 9.84+0.12¢
Tk 300 H A 4.42+0.02¢ 17.81+0.01" 43.81+0.93" 17.55+0.46°
LT H T 24%8 11.71£0.36" 73.56+0.25° 185.55+3.61° 4.49+0.14°
LTI 27%8 11.64+0.28" 61.15+2.88¢ 177.35+5.16° 3.94+0.12°
BT IH T 30%K5 10.89+0.63° 50.40+2.33° 113.10+5.80° 3.59+0.03°
BT IR 33%8 8.54+0.43¢ 48.47+1.14° 104.40+2.26% 3.55+0.09°
TR 7.53+1.33¢ 44.75+2.55" 102.5946.10° 3.30+0.20'
TRE) 3.61£0.22° 30.61+2.588 110.75+3.32% 2.87+0.12¢

. D10, D50, D90 fRFRiAE AL b BRI R 10%. 50% . 90%M A BURL Y S8 LA (SFEhiAE ).

Note: D10, D50, and D90 represent the equivalent diameter (average particle size) of the particles in the particle size distribution curve

when the cumulative distribution is 10%, 50%, and 90%.

W Moa B30Tk 80 Hby . Tkt 80 By, TikMiik 300 HEy . KT8 24%Kr . 2T 27%8 . 2T IH 5

30%A4% . FTIHBE 33%40 . TR AR AR .

Note: From a to i are dry tooth and claw 80 mesh flour, dry ultramicro 80 mesh flour, dry ultramicro 300 mesh flour, semi-dry
conditioned 24% flour, semi-dry conditioned 27% flour, semi-dry conditioned 30% flour, semi-dry conditioned 33% flour, semi-dry

immersion flour, and wet flour, respectively.

1 KMPAMETFEREER

Fig.1 Scanning electron microscope images of rice flour
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Note: Different letters above the same set of data indicate significant differences in data (P<0.05).
2 CREBAMRETRIE S

Fig.2 Solubility and swelling power of rice flour

2.5 MALHFRME
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BFR] . MR A I (EDRG B2 B, O 3 334.5 P, 1
T TR A W (EDRY B S T T R (P<
0.05 ), 3 [FIRE I i T 450 0 B 7% 42 19 AS [) 32 o
(), AR E R & LA A RE S, L A TR 7E M 1L
AR B U RE JI0R, SR WOKIE K S R R
AL S Pk 80 HBS I S IE /DN
PRI E PRI, 21 T8 RN 1) o v W 3
KFF 80 HE (P<0.05), Ho kTR 33%
By .2 TR R FNE R 1) R A 2 S
(P>0.05), FEWEWAZBHTER &, b
A A0 TR Ao e P R T IR A A 2
JEE R[] A (B d K, 43 3R 4 954.0 ¢P A1 2 644.5 cP,
BOR R TR i Ve Ry & i, R Ak
H BB TE A D, R — PR, PR TR R IR

B ELEEVE R 2T I8 | B S BE R 2 T[] AT
L TR 3 st SR ST R AR ELAE 1, T
FARIORTEE . TR 300 H Ry RYBER TR B
fERe i (03, (HH R (BTG (B AN [ 24 J 25 oy
Tk 80 Hiky, iX T AEIE K 24 JE b WORL ™ H 52
U, JER ORI ANTE 8 2 A AT R B ,  UER
REGAHLINRL , S O e, (A5 e A
e S i) 5 2
2.6 BERR&LH BT

H TR PR N B A it B 23 X S TR 25
RPEFASEW N T ORIERCE PR BOMERR T, BT
REPE LA T PP R T T B ARE T, BRI OK
LR AR AN SR 5 B, MR iV A e oK
SRR R, HE L REMEREAN SR PR A T
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Table 4 Rapid visco-analyzer parameters of rice flour

FE i IEMERERE /P BeAKG /P T (H/cP S 2l B eP BN EAEL IS} (8] /min KL IR B /°C
TN 80 HA  2068.5£13.4"  1935.5+51.6° 133.0+£38.2¢ 3 727.5+139.3¢ 1792.0+190.9% 6.3+0.2° 91.6+0.6°
T 80 HKY  2420.5£19.1° 2 164.0£7.1° 256.5+26.2% 4 425.0+97.6°  2261.0+104.6° 6.3+0.1° 91.3+1.0°
Ty 300 B 2 416.5+3.5° 1 850.5+44.6" 566.0£48.1% 3 454.5+129.4% 1 604.0+84.8¢ 6.9+0.1%° 91.7+0.6°
BT 24%K 2 814.5£31.8°  2289.5+55.9° 525.0424.0° 4 114.5£38.9* 1 826.0+16.9% 6.7£0.0° 91.3+0.0°
PR 27%8; 2 900.0£48.1° 2 171.5+68.7° 728.5+116.7° 4 083.5+6.4° 1912.0£62.2° 7.0£0.1%° 92.5+0.6
SRR 30%8 2 649.5£23.3¢ 1675.5£123.7°  974.0£100.4° 3 638.0£230.5% 1 962.5+106.7° 7.0+0.0° 94.1+0.6"
SRR 33%K 2692.5£33.2¢  1656.0496.2°  1036.5£62.9a 3 544.0+193.7Y 1 888.0£97.5° 7.0+0.0° 94.5+0.0°
BT R 2 880.5+55.9°° 1816.0+89.1" 1064.5+33.2a 3 756.5£89.8°  1940.5+0.7° 7.0+0.0° 93.7+0.1%
T2 i) 3334.5446.0°  2309.5£176.1* 1025.0£130.1*° 4 954.0+182.4* 2 644.5+6.3" 6.9+0.1*° 93.3+0.6%
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WAL

G

T /g

Fk15 1 80 H#
T 80 HA

TyL 1 300 H

2T T 24% 85}
2L FH T 27%H
2L FH T 30%49
2L FH R 33%H
2k
AL i3

2 484.71+70.92°
3 134.08+39.95¢
1772.70+78.76"
3 034.08+39.59¢
3 386.01+27.66°
3 434.08+39.95°
3 585.73+114.15°
3 663.98+17.56°

FRENL
F5 EHRARMM RGNS
Table 5 Texture characteristics of fresh wet rice noodles
et R/ g o] 42 P
0.95+£0.01%¢ 1 693.07+18.66° 0.43+0.01°
0.95+£0.01%¢ 1 643.77+8.11° 0.44+0.00°
0.94+0.01¢ 1 390.72+54.83" 0.33+0.017
0.95+0.00*¢ 1 994.70+120.45¢ 0.47+0.00¢
0.96+0.01% 2394.70+20.98° 0.48+0.00%
0.95+0.00*¢ 2 442.23+90.56° 0.49+0.00¢
0.97£0.01% 2 458.90+78.68° 0.49+0.01°
0.98+0.00" 2 665.07+18.55° 0.51+0.01°
0.98+0.01° 2 832.26+39.00° 0.53+0.00°

4 082.98+1.88"

(P<0.05 ), HeH=~ 3] 5oy il 415 (14 K 2 B 4] K
SR EERRE N, BERE SR REREE (el AR
K, KT B TE By BURLAE K R A KK, 4
BT 5t R N, A A ORS¢ 5 WSk
g1, BERKOTIE SO M A ELBEE A, P EIOKRZL
AIBECIR 4 SR AN GE , A/, P L LI
ENIF L C23 8
2.7 EERXREHMERRRTBREITS

K3 F9 53 T o P X DR 8 18 28 3 RSB o JB AT
HERHEEMEW . WE 3 R, BEBHE

207

HEBLR%
S

e AR F AR BARAATE R M2 7 (P<0.05).
Note: Different letters significant differences in data (P<0.05).

BERARLWI SRR | ZEBIR A, BB e,
R A O OK LR BT A ARz A R,
BB, AP TR AR AR L dh BT A
AR ER R (P<0.05), Hrb 38 Bk il £ A9 ok
2R BE R K 23 5 R N, DB A% SRR 2 A A Ok
%, BCETVFTIR . SRa kA, TRk i1 i fe
MR i TR, HAE TR FE T 33%
n K (RIP SERRIIE | S lniTaryy B SN R M N
Az el 2 R s R R A R 7 el o 4 A
ATAE 8

........

Fig.3 Cooking quality and sensory scores of fresh wet rice noodles
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