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The effect of brown rice flour particle size on the quality of

brown rice noodles
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Abstract: [Objective] This study aimed to investigate the effect of brown rice particle size on the quality of brown rice noodles.
[Methods] Brown rice flours with average particle sizes (Dyy3y) of 370, 86, 62, 47, and 30 pm were prepared using low-temperature impact
milling. Noodles were made from each flour, and their starch short-range ordered structure, crystalline structure, cooking quality, and texture
properties were analyzed. [ Results] Both the short-range order and relative crystallinity of starch in brown rice noodles first increased and
then decreased with decreasing particle size. Hardness and chewiness also followed this trend. Noodles prepared from flour with a moderate
particle size (Dy; of 86 um) showed the highest starch order, crystallinity, hardness and chewiness, indicating optimal quality.
[Conclusion] Moderate milling produces brown rice flour with an ordered structure, enhancing the hardness, chewiness and overall quality
of brown rice noodles.

Keywords: brown rice; particle size; starch structure; rice noodles; texture

Bl OK B AR & OB R 2T AR AN 2 Wy TR SR AFCWIT TR T B A OROBE S A B 3 R K A B 2
TP 5 T 0 4 I IR A T et SR SR TR S MR TR R
7 T i £ TR K LR RORS SRR A T, el TR 22 TR O oK Sy e R KK R 1 i BT, W A5 3 B R I AL K B
BB A 1 G R VR 4 U7 2 OME Ry SRR TR P A R KB 2R b LR TR K OK B B 1 Geng 45T
LA RO TFAETE IR T BEAD BRI I 5 S5 M (0 1 S0k . Liw 3 3 8 75 4 By & A Al Ach B8RS K Ay it T e oA oK o 1 i 2

EEWE L4 & SHE R IR (4 5 : 20232BBF60023) 5 L FG 4 “ BT &) " FH 2 B s A A H — A RBH# 2K (5 .
jx8q2023201042) 5 4 [ 4 925 2 T 0 (4 5 : 20232BCD44005) ; LA R ks S R A R E ST H (4 5 .
20221ZDD02001)

BEEE P (1969—) %0, 1 B K¥ %8, W1, E-mail: shunjingluo@ncu.edu.cn
MR (1987—) , &, 1 B K2 RIWESE 5t , 18+ . E-mail: tingtingchen@ncu.edu.cn

I HH1:2024-04-29 20E HHI:2024-09-02



F&M | Vol.40, No.9

WEL UG M, L 35 359 o DF 5 i oK W3 R 8 S M DK L 4% K o
F 520 o Chen 5™ % UK /N BL AR T 42 55 4 22 1 2% 14 1
JE I EL U 5 Sozer 45V & IR /N BLAR AT 25 A 2 DF T Y
T 1 s Luo SO 52 32 BT, 35 >4 U /0N B DK W3 o 4% 1T 4 e
K ALY PSR 1 . Heinio 2L Iy 48 W) H3 b 42 S22
Wi 4 25 10 il AR Y GBI R 22— Yan SR 1 — Fib
B RIGR oo B O R RS K T 4 RE S AR 1
KA, By AL A 35 BIIOK 9,3 /N T Ge ki 7 X, BT
VEM AT o FURE A DR K By 18 R AR X R K B A%
KMy il JOT 4 5 T A DL 4 L R S R0 E o AR vh
Vi R T 43 G HL AT TR by B R oK A5 B AS [R]RE A% 1 B oK
3, IE IR B SRR M, R 50 B AR LA X BE K A4 K
TR R, 5 AE A A A TR DK T B 35 B T BRI e
B
1 MRSk
1.1 Rt e
1.1 w7k 5t

HIkE K« 1785 5

ROUE MR R &
Megazyme /2 ) ;

St R AR 34 Sy =
1.1.2 ETUMEH

R s B - 3 W A, b st BRI 6T 0F 5 B

XUBZFT 5 HL : FMHE36-24 10, W 7 & & B2 b T
BARARAA

I 2 FR 46 - LRHS-250B U, | 9 1 28 S 6 X 4
AT

7B 23 BT AL : Mastersizer 3000 %Y, 9t 5] Malvern 23 7 ;

i B AR e 2T 4 9% 3 A2 ¢ Nicolet iS10 A, 35 [H
ThermoFisher 2\ #@ ;

X LA HHY . Bede D1 HR %!, 35 [ Bede 23 ;

R 43 1AL : TA-XT Plus %9, 32 [#] Stable 23 7 .
1.2 Ak
1.2.1 AN[EPRLARRE K 1 1 4 SR FH T 2R AP U o < 5
TR R, 1 48 T3l ) 51 KL B AV 28 S0 PR A e 2
2 A AR AR R AR 3 B R Y UL E R 43 5 2% K ik
£E 3Rk B0 BE R 0, BB 05 A S50k B OK B, [R) B 3R AT (¥ RS K
MRLAR A3 A3 355 B BE R 09 B0 A . % 7.5 kg BEKR M
T AR o B b R LR A (5,10,15,20,30 Hz) ,
P18 7 F2 LA ARG AL A 30 Hz, 2R 45 X5 7 A B oK
5, b3 T T 1) JELRE 45 TR A 16.7~17.0 °C, B Ky DA I 43 B
A Ab 0 B R Gy G HL A R 43 A 4 4 A BRS
BR10.BR15,BR20.BR30,
122 REKBBTEHRAENE SHERE S0 Ik
W VA8 Bl . HF KR S T 2 300 r/min Y %5 AR T ZE MR K

|1k

CAEORE R R & B R

RRATE R RMRENEREFKANRROZN

o AT R E O 1,53, G 10%~20% . FUAE LA D,
Dy Doyl Dyy 3 2271 , 43 90X B ARSI 2 10% .50% . 90% [1)
S ANER PO S RN AN R
123 REOKEZKR MW m Rk Thoinok 2K 5 &
N 30%, Bt PEH 40 51154, BR5 . BR10.BR15 ,BR20,
BR30 Hi& K #3114 7K 43 5 1553 51 K 9.84%,10.23%,10.41%,
10.56%,10.64% . PG KK R A B B 48,4 CH & 12 h,
87 OBUBR KT 55 FE LA RS KB 3% 10 B A2 2.0 mm K
780 em MY HL 4, IF A 5B HE FORMAT I, A Z AR FF
— 7 [A1HE B 1R 3 , 5 P AL AR K by 1E A} it 152 22 O 5 kg/h,
HEK R 0.75 kg/h SRFT 530 150 v/min, 45 BEIE E 58
105 °C, B35 0y B A AT IR R B 2 4 L T 40 °C
A I B Sl 95% 5 R Ak 12 h, 5 BT 4% M85 35 46 Hh B
L XU RLSRAS B K 4K ) -
1.2.4 K 2K (0 38 B3 ARG 1 2F 4 & i
i SR 2T Ak ) B MR TE R ) S AT E
1.2.5  HOKELAOKM R B P45 0 AR 180 2
J7 % Al PG ST i 20 AP R A (FT-IR ) AR 75 i K B 4% K
WAL A a3 o DAV AR B R o 75 s, BR T A R
4 000~400 cm ', LA 4 cm 'Ry PERSA 64, #1200~
800 cm ' EIG AT A B AR IE I — LK BB g
BN 40 em ! BEGE [HF O 1.9, I X BUG B O £ i L
AL 1047,1 022 em Ak AR I AR .
1.2.6 KoK &R 0 S iR 254 MR 2R W SR O
2, R JH X B AT B (XRD ) 43 H7 A K K B Y ffy R 45 44
FHEIE 2 0~60°, A H 1.2 (°)/min,
1.2.7  REK B A KRS 1) 25 28 0 0 43 B

(1) ZEA S ) o B4 KR 35 B 10 em A /NEBE, BCA
oK R AR TS, 4 30 s BUH — AR, & & 0 S 18
BT T FH R [R] R Sy B 4% oK A 1) S A5 2% 5 1 1]

(2) ZEAE WK AR Chen S0 ik, IR 4% (D3
AL

M,(1— W)(M,—M,)

C= s
M.(1—W) v

il {1

A
C—ZR AR, %;
M5 Lk T8 F S B BT, g5

M —ZEHDR B R B g5
M,——Z8 5 AN 5 SRS UM B T 1 i i, g
W——Z5 BT AR BK > 8, % o

(3) KAy & i+ 4% GB 5009.3—2016 47 .
1.2.8 B EAZOKM BB R 2 BB T A5 O Tk AR
W0k, SR R B AL 43 AT S0 i K L 2% oK B 1 5 A4 15 P
P/36R K Kk , M 2% 14 < 0 AF 75% ; W A5 L o LS Y
0.8 mm/s; [A] 7 s ] 2 so KA B BT 1 10 em B9 /N B, IF &
FERAEEBENE L RFRBREAER KD BHEZRE

175



176

F % K F§ DEVELOPMENT & APPLICATION

HEAT I E
129 #5000 DA RKKEEE 3K, 4R UTH
B EARME2ZE R R .l SPSS Statistics 26.0 FPF #4748 H
3 #f , 8 F Graph Pad Prism 9.0 £ Origin 2019 #X 4-4E A .
2 HREAH
2.1 BB ESRE

ti ¢ 1 77 %1, BR5 . BR10.BR15.BR20 . BR30 4% ZH 4
KA B R 4E (D) 43 98 370, 86,62,47,30 pm, |
VU Wi it BB 43 PR R R OK R 1 P SR AR B
et K R L o 1 7 249 A0 B K /N 292 90 pm X 50 pm!'T
BR10 ¥ F- ki85 86 pum , 55 20 i /N5 305, 4N fifd BE 25 %)
T2, 200 A 1) 0 88 T LR S T A R, % v i KR 1)
AP RRUY, DATIT 42 = B oK B 45 K 0 19 0 0 o B A
T 1 Ak S0/ VE K URL B 4 2% B 7 IVRE AN AL RE T T
AR A3 1P [ ek 25 2k h K 2 A 5 s, in R K
G300 e A, DT VE R R AR B TR KT DT R AR DK
W AR A0 B, 7T RE 23 X RE K T A% R 1) i 5 7= 2 R R

;/
SN

R BB FHHE
Table 1  Average particle size of brown rice flour pm
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BR5 370.004-28.98" 64.93£11.16" 343.33+27.20" 718.1149.00"

BR10 85.86-0.97° 16.514+0.46" 80.04+0.81" 168.33+2.12°
BR15 61.8253.73° 10.614+0.66° 56.525.90° 121.89-+3.79°
BR20 46.60+1.05 8834+0.59° 41.52+1.32% 92.81+1.70"
BR30 30.464132° 6.7440.18° 26484078 59.0142.36°
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Table 2 Dietary fiber content and starch content of brown

rice noodles g/100 g
i TE K IDF SDF TDF
BRS 78.30+£3.37 2.66+0.04 1.59+0.04 4.25+0.04
BR10 78.50+1.07 2.64+0.01 1.6640.04 4.30+0.05
BR15 78.07+£3.06 2.68+0.04 1.62+0.07 4.30+0.10
BR20 78.53+0.75 2.62+0.02 1.65+0.09 4.27+0.06
BR30 78.56+3.38 2.62+0.05 1.624+0.05 4.24+0.02
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Table 3 Texture of brown rice noodles

FE fifi J& /N M PE/(g-s) [iRes N RV NP
BR5 4.2040.08" 1.984+0.20° 0.9840.01 0.6040.01° 257.85+11.46"
BR10 6.354+0.22" 2.4040.10 0.9940.00 0.524+0.01° 341.07+7.18"
BRI15 429+0.07° 2.73+0.12% 0.99-+0.00 0.54+0.02° 259.24+21.40°
BR20 3.6610.07° 3.1140.04° 0.984-0.01 0.5040.02° 183.12£6.68°
BR30 3.614+0.05¢ 3.0440.27" 0.9940.00 0.524+0.01° 197.57414.38°
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