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ABSTRACT

Present study compared the characteristics of rice flour by particle size, and investigated
the most suitable particle size conditions to improve the quality of rice bakeries, Nonghyup's
rice flour whose average particle size was 120 mesh(>250um), 170 mesh(250—170um), 270
mesh(170—100um), and 325 mesh(<{100 um) each was bought and used, The largest proportion
of bulk density and trapped density was 1,76 shown in 325 mesh, The angle of repose got
increased as the particle size got smaller, Comparing SEM reports of the untreated powder
with rice powder roasted at 240C for 40 minutes, roasted rice flour was more evenly
ground than existing rice particles, the surface was slicker, and the internal and external
friction also decreased in a result of PFT measurement, In addition, the shelf life of rice

bread increased to 105 days, and the shelf life of rice cakes increased to 98 days,

1. H71SE

Seutel 2191 & A HA-L 20084 9367 haolA] 20184 7387 ha® A (KOSIS, 2018)3}L
Jow, & Aieke 2008 686 7tolA 2018W7FA] 1,6814t02 FF3| FUketal ek &
avFe] gt A Auwke] F7HE ddst] feide FUURE dAstEA dYEeR 5
T oSS A 7REY] el dasit A AL ol 8T FAES AR FF, Ad 52
SEFU YR, SFE 1 FR7F FEAAT HT ANGEoR THsd A 3 g gREEE
g 5o w7t A&H s FrhEAL qlal, HOlH SollAl HEsHA 24 4 Qe A, At
Y HAE AFor & 7hgEo] NUEI lthLee, 2016). & 7 AFo FEE &Y FF,
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CAE, Ao SRAIRE, Ao Azk=Y], AR W Fol dFE W=rthHlee et al,, 2015). 53|,
U Jes 7hE AR Al 54 2 293 Sl IS A7) "ol F83 Aol
(Fitzpatrick & Ahrné, 2005), ©]¢} THE AFEZEE= A9 =

5 2017), ARYYS SelE B2 W 9, A o|saty 5 2015), B4 PHol
FEol 02 ArhRe] E nAt GF%Han § 2012), ANT SHARES TEI AR
214 E40un F 2008) Fol ATHYT Telm AARE BEY WlolAH Axet Ang
ATLEE & EFol 7] AAFAA] nAE JF(Kang T 2016), BIF AL DelsAL
(Choi 5 2012) T4 AT WHEE ogd & 77]9 4 SA(Kim 5 2013), AW o]
AH(Byun 5 2015) EE Bz B¥ Arklee 5 2014), WENZES BEE wo| FASY

, W AANE o g3t

(Hwang & 2014) & °] A7=90th. 3 Al&die 22t &40
=24 W9 FEEA(Choi 5 2015) E
2018)°] 1= 3.

e FAR Ee FARR 83 Holre AFEs A7hFel TUHRet diEe S whshe]
Alzshe Zlo] dubzolt, ol A2 W g2 it 24e)r] wiZoll, 23] oL vAe}
SHA| ghom HESAfo] HojE7t AN bS] o] A-AY ARto] FEFA] Xk ZAHe] 7
mZoltt. ol o] F= TiFEe] Atk FAl AL dA= AEFTH ] 2ol oEstal =
dHoa, oy AWAA = Aset FAbdulE Al Qe AR HF Ae A4k Jlal
100% “&vgo] obd ATy Hriste] AlEFehEo] wuj=al o, EF, o= obAA] & Tk
aule) AT 7le SOl WEA kil gty & Tkl iRk EEEAFol A AR gof

5ol &

e X

o

REIE AFRT B3 L ol8T B AFE AN A RUTA B2F 9L 1Fv1e0] Bad
Ao ek oldl, Ff BARE WARE 23 AN} WAL FAAMT YA A
£33} FAs0] WY 944 B upYOR BEFOE AA(FUE) AU BOoE HIACE
St ApEl

2. Mz & 4
(H2M 2 akd|: LA E7He

(A% D) AR BAAN 9@ v A7

i

0|8

ron

FRIES FEEY H H4ES JeNE

2 A= 2825 ER7ME HHYE 120 mesh, 170 mesh, 270 mesh, 325 meshS ARESFATEH
wlel QAR BAS AOACUIBNYY e +EES 105ColN AxT ARIAZHE ol%
hga, oo Agog 2% chalAl 27| (kjeltec 8400, Foss, Hoganas, Sweden)< o]
alo] B8t AW SoxhletH o2 XA 2Z%7|(Soxtec' '8000, Foss, Hoganas, Sweden)Z
0] 85}0] ether2 F&3lo] A8, Z3|HLE 600C2 2 Hsshor Ao, BistE
TFE 100— (FE+ze+2AY+F) o2 ALt B7ERY] PR AESA(KFDA,
2005)2] B o2 =A359tt HNO3 10mLe} 70% HCIO4 10mLE 7}ete] Rlo] & w7tz 713t
T, 20 FRFE olEste] FHHAE A HAx T, HCL 2v) 34N 10mLE 4-§sto] ICP

-~
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(Integra XL, GBC Scientific, Melbourne, Australia)® &(iron, Fe), ZH{(potassium, K), Zr<(calcium,
Ca), "l 1Yl<s(magnesium, Mg), YEHF(sodium, Na)S 24519t A7129 §-5A4 48 Brookfield
A 55 BA7|(Powder flow tester, Brookfield, wayne county, England)E& Z5}o] =435It}
AT ol A Aol SN i, 4% e Siady St Fow ol Ui o,
Bulk dens1ty(kg/m3) Tapped density(kg/m3)§— 274393, Ayt BAE YA A HA LA
W50l GBS SAWS 1, 1 93 A5} Suivio] o|RL 2al QS SAsL), AHEe] flow
time(sec), angle of repose(°), -.—-L](L, 2A(g), Ux(g/L) 2L B4 EA =47](Automated
powder Flow analyzer, PTG-S3, PHARMA TEST GmbH, hainburg, germany)Z Z7A35}%tt,
RE EAAg]= SPSS Statistics(ver, 12,0, SPSS Inc., Chicago, IL, USA)2] 98 ANOVA #HAx}t
Duncan’s multiple range test WS ol§stel 3 o4 W= AWz Bz o] LR
p<0.05°14 F2d= AAsHAT

F

Jz

0]

flo

2 o] 7z FAYGAYE W] RAZAE EAZA7|(Texture analyzer, model CT3-10K,
Brookfield, Middleboro, USA)Z ZA3}%1, 20mme FAZ AE X, Pre—test speed:
1.0mm/s, Test speed: 1 0mm/s, Post—test speed: 5 0mm/s, Distance: 50%, Calibrate probe:
P/36%2 =A5l9tt, &4 & oA force—distance curveZHE Z(hardness(g)), <=HA
(cohesiveness), B Al(springiness(mm)), AZA(gumminess(g)), W& Al(chewiness(md))ES =4

soac

A1 §E7E AL guknt Aakap zkzk 15C, 25T, 35Co|l A 60~63L7F AAFA 7| HA]
e SIS olgletA (2, Atw), WSS (At A,

Atk BeB7hs 9d Ve AERE FESIGITh B AR TAEY
A Ay stol=gtel; o TAE WATFA(UEAIFE n=5, ¢=2, m=10,000, M=50,000)}

pS|

=
4 FA(QUHF 105(Log), F2 18%013), A% 0.3&003), T 5HolHS A F, obd
0

29 GAUS AESIn,

-3
o
2
oo
ofi
ol
a2
o

(H2M 2 TR 2UHA WII2S 0|8% HEC EHEA)
(@ 1) AF) EAHA 9 e 4

BTN olgE EW ArbRo] QugRel BA Avks X 13 2tk SEEWHS 120
mesh, 170mesh, 270mesh, 325meshof|A] Z}Z; 13.25%, 12.28%, 12 .31%, 12 87%% 12.28—13.25%
Afolgle, SHFIFE 120mesh A9IF 1T0mesh ] 825mesh7bd] QJAe] A7|7} Aol A4E 7t

W
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st Ael 2717t Fot
FEFFl FrboH:

270mesh, 325meshol| X Z+ZF 6.11%, 6.23%, 6.41%=

A5E

Aol

-
o

e

e

)

oA, B8y
H

HEl T

BN

1A

3 3700 At 28 o
W22 170meshE A 2|3t 120mesh,

Ape] =717k obds S Hoktt wiejz

Z Ao A= 270mesh®?} 325meshof| Al Z+2F 0.35%, 0.38%% 120mesh®} 170meshX T} §2J3t

Aol vigle, BEE jnio] g E

1w =

glHlsA =do] ol Bk A 2Fde SHAA dde g

A7IE Dol o, Aol Yt Aoz dHA A & AFollM= 120mesh} 170meshH th

270mesh®} 325meshol|A 22t 0.41%2}F 0.43%=

Yt AT A Bgol o AP Aoz

Ao} A7]7h Aold4s Bi slero] Fasiglon)
e,

B4R Yed guiyE
Samples Compositional analysis (%)

(mesh) Moisture Carbohydrate Protein Crude lipid Crude ash

120 13.25+0.04°"? | 79.10+0.09" 6.11+0,00" 0.61+0.03" 0.60+0,04°

170 12.28+0.06 79.34+0.14% 6.59+.002° 0.64+0.08" 0.59+0.01"

270 12.31+0.12° | 80.34+0.11° 6.23+0.01° 0.35+0.05" 0.41+0,03"

325 12.87+0.06" 79.50+0.13° 6.41+0,03° 0.38+0.07" 0.43+0,04®

Y Values are mean*S.D. of triplicate determinations (n=3).
? Means with different letters (a—d) within a column indicate significant differences (p<0.05) by
Duncan's multiple range test,.

7N F8 FUAE 2)9 dEese K CapMg)NayFe

3 RARE 240l MR

des fgashith

120mesh o] A

s
77t g

= O
14ge

o= S
W Zgat ZEUFLS 170meshol A 7P 9k
Z

35,71mg/100g,

b J=7h 2ot
170.42mg/100g°] 2} 2L

325mesho A= 33.86mg/100g, 156.44mg/100g 0.2 ZFAstAc) E3l ooy YER, 3 s
120mesho| A Z}7} 32.13mg/100g, 5.92mg/100g, 2.98mg/100g0]1l, 325meshoj A= 16,29mg/100g,

5.39mg/100g, 0,94mg/100gCl. 2

R Y7t Hobd4E 5717

Aas, ot dmd Bawby Fol e Amue &yt

Sl grasts Ao 24

T2 ANE ozd 2|48
Samples Compositional analysis (mg/100 g)
(mesh) Ca K Mg Na Fe
120 35.71+0.38°  170.42+2.81"  82.13+7.95° 5.9240.48" 2.98+3.17"
170 36.54+1,08°  178.89+1.24°  2353+1.31" 5.75+0.65° 0.63+0.07"
270 34.34+0.42"  159.67+0.,98"  13.03+1,91° 5.4240.04° 0.93+0.04°
325 33.86+0.67°  156.44+6.06°  16.29+0.74™ 5.39+0,33" 0.94+0.29°

Y Values are mean*S.D. of triplicate determinations (n=3).
? Means with different letters (a—d) within a column indicate significant differences (p<0.05)
by Duncan's multiple range test.




P A7) BAlo] gt {54 Hlale 3 3o Yehfigith Zb7 5o e ¢F

Aol 7het & A3 flow indexghe YE7F FoPALE FrbellaL, ol dxpe] A7|7t Zof
A4 S0 oS & 4 %Y E3l flow function slop®t A7FEO] %27] HE& 120
mesh® Tt} 325meshd o =9kch @R oA F2o] 7helld wf 5-a== ZFQl WRapazhe 24
PR Ak Ao weh geb=d], 325 mesh o 61,3310.49°2 82 7P =th o)<
P2 A7)0l w2 FHEL] Zpolof 7|t AR wekHETE AR AgE 7FeHA] Y= A A
bulk density®} A3 7Fdt= ZFQI tapped density®] Zpo|7} AHAfE SR Ao 2], 325
mesho| A= £ 17k Zpo]o] H|7F 1,76 22 120mesho] A 2] 1,358 Tt =9k},

H 3 W0l2 9Ed opEE sa

Samples Treatment
P Flow function  Hardness Flow Internal friction Bulk density Tapped density
(mesh) . o 5 5
slop (kPa) index angle(®) (kg/m®) (kg/m)

120 0.28+0.,01"77 0,17+0,00° 0,29+0,01°  51.37+0,12"  645,10+0,01" 874,57+0,21°

170 0.2840.01* 0.4240.00° 0.35+0.,01"°  55.77+0.12°  591.70+0.01° 812.57+0.25"

270 0.3140,02" 0.59+0.00° 0,38+0,01° 60.33+0.32°  538.60+0.01" 772.47+0.25"

395 0.32+0.01" 0.75£0.00° 0.44+0.01  61.33+0.49"  558.00+0.01" 982.33+0.25"

Y Values are mean=+S.D. of triplicate determinations (n=3).
? Means with different letters (a—d) within a column indicate significant differences (p<0.05) by
Duncan's multiple range test.

AFY3sE Eo] Higho] "o HA AFSAmeFo R Aol ZU ALY 43 dge=|
A ZFe 3 4ol A K= upel 7ol 50.37~69.97°¢ HHE YER L, YARMe] A7|7) Frotd s
orA)zto]l FtslAth B4 JARE 7|FO02 Jm7l AASE e ks, Az
Aol A7FEY WO AR, R, dro F7]) W E24 gdof JFe Wttt Egh EA9
nofo] YA of 77tEE Zopx AN, B A AT A Q] oFa)Zke] Zol]= QI}e] 7|7} ZobA
5 ROl S7ERA, Uk Atole] o] FUbEo] BEAZRY] SFof o) kAlZto] STt
Aoz dotHEch wifR Jzte] Z7|7f FopdpE Aot dkoAMs foldor THAEI
AuH oz 24 EA Zolxs YAt AV|d & FFE Wt AR E0E 4= ol
H 4, W12 Axd Q=M BN

Samples Treatment

(mesh) Time (sec) Angle of repose (°) Volume (L) Weight (g) Density (g/L)

120 31.10+ 1,687 50.37+0.51° 0.104£0.,01*  40.07+0.70" 0.39+0.01°
170 202.30+179.20 55.70+0.20" 0.1140.01*  36.83+5.52" 0.32+0.03"
270 787.33+343.76" 69.30+0,53° 0.1040.01*  29.93+0.21" 0.2940,04™
325 535.77+18.21" 69.97+0.06° 0.11+0.03*  30.23+0.38" 0.26+0.01"

Y Values are mean+S.D. of triplicate determinations (n=3).
? Means with different letters (a—d) within a column indicate significant differences (p<0.05) by
Duncan's multiple range test,
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Eo| 271§ Belstel MG WY MEL F 5o vehhych dE¥ WARY Lk
44,9301 52.614001911, aghe -0.45904 -0.238] AbOISOm], bk L7514 3.31 Apolgich,

B o419 LS 120meshETH= 270mesh®} 350mesho|A] &9k, T2 ZFo|A =7t 2o}
A4E Lgko] F7kstths Aakel Ak,
B 5 AR Ard Mo Hlw
Samples
(mesh) L a b
120 44.93+0.470 —0.23+0.01° 1.98+0.09°
170 52.61+0,26° —0.4540.03" 3.31+0.05"
270 48.92+0,38" —0.35+0.05™ 1.87+0.12°
325 47 58+1.02" —0.28+0.09" 1.75+0.12°

Y Values are mean=*S.D. of triplicate determinations (n=3).

? Means with different letters (a~d) within a column indicate significant differences (p<0.05) by
Duncan's multiple range test.

? A: 120mesh, B: 170mesh, C:270 mesh, D: 325mesh.

e SFEESASWADS SEEHASWSDE 17 10] Uegich & A% drto] iz
HELE Bol 2 ZHFE FEEAASE AR Bolo] GFS FL FRY AREA ALE
gw, e B3 0 AE, AW 270 5ol mhe L wol, gy WRe) AUEst 248
SEEEASE Wolith B ATATAAE YEW AR S FEA4E 325mesholA] 7
okt ol U/l Bobus® EWzo] YolWA SRS wol FASH Hol A4k Frkshe
A0 FRE EY FEGANSE 325meshol A 7HY v, BARO] dEt Fopuss
S 7R ool F7ISH, £84 ol FAHEWA SEGHASIL FAetedekn B,

L]
g
=

2.5

20

1.5

Water solubility intex (%)

Water absorbtion intex (g/g)

A B c ) .ﬂ. B c ]

Paticle size of rice flour
WA

a3 1 WR Ysy

Paticle size of rice flour
WS
WAI2} WSI H|I®




2o
=2

EHBHM0C, 408) A3 F, HHG2Bmesh)TGS W 7% AT o
27} ARSI, S ALl AR g A
HEY, HEHE 1

A, ARt 274
wobgleh, w3 o AL A A7 Hd

Fx2][X1,000

™3t 2x1,000
O3 2 s¥s MR HoHln
- - .
i =
i | e
! i
Flow Function Internal Friction
a2 3, S ™t MItE PFT
H 6. SHs MR HE S4H
z1a|
2xel SH3IME|
AE 1(g) 2202.00+£129.78 3309.67+239.65
AZ T (g) 2065,33+36.46 2521,00+£173.31
=34 0.72+0.09 0,19+0.01
=2 A (mm) 16.80+1.34 3.16+0.23
H&ZA(g) 1585.67+£124.56 626.00£53.78
A8 (md) 262.40+40.52 19.47+2.87
¥ 343} AE)zxAd: 240C, 40min
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e b |

2z SHSA ]
a8 4. 383 X2 gRo OE A F7| 44
T3} AeE AVRR e Ax T ?—, *17J°ﬂ e =4 Blaskdd, FAE ARt
oE 249 WIF AL, ALt RolAe W, A3} A= Azte] wE Wb Hgle
=7t A=
8000 6000 y : 05
. A,
» o 4000 ¢ 3 b ab :
& 2 b s B
5 4000 5 . 2 00 b @ a 3
[} < a o
T T 2000 S
2000 o
A B
0 0 05
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Storage time(hr) Storage time(hr) Storage time(hr)
5 800 20
4 | y 700
D |be a i € =
1
o2 olF

Storage time(hr) Storage time(hr) Storage time(hr)
A: Hardness(lg), B: Hardness(2g), C:Cohesivness, D: Springness,
E: Gumminess, F: Chewiness, ®: £-x2 0: 333}st 350mesh
Y Values are mean+SD of triplicate determinations (n=3).
? Means with different letters (a—e) within indicate significant differences (P{0.05) by Duncan's
multiple range test,
O 5. AZte SsH™s Me|Al W 7| SAMH|D

w dizo] ol g2 |z E =4 Axl T AT (peak viscosity)= T2 (1,633) (AkH(1,690
(ZA -4kt (1,787) <24 2H(1, 811) A2 %i M=zt A Ugleh, 449 A=2 geidibe e
o AP FAAY F BHo] Zebda, 343 AT sHT+ANE Ags FwHo] ZekA]|A|
ok

& ATk,

=




H 7 0Of¥ZI8iz Hlw

A 2 332 (T) ADHERE (C) A DHE (AU)
R 64.8 87.5 1,633
A3} 63.3 86.9 1,811
SRS 63.4 86.9 1,787
At 64.5 87.9 1,690
X2 SHst SHsHFAT A iis
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re
HN
rfol
ot

T, A%, SAE 4 4o SATACNA Al P At Pi(birx), AHE(%),
dr(e), oA/, &, A8, HYdS Sk, BEAER Aot Ao e dAlE
o A B 70 5brix, A= 0.15%, FE 3,432g, 594 0.30, €24 2.86mm, HZA 1020.33g,
20/ 28.83mJ Ak, AapARe] A9 SAIES Fe= 77.3birx, A= 0.186%, &= 2,055g, 54
0.08, &4 0.20mm, ¥2H4 153.33g, WEA 0.30mJ A},

H o8 M cid ERX|E
A ®E A

X B .

g = g 2 o g 9 2HHE
o T
b 67.5 72.6 65.9 66.1 70.5
(Brix)
A

0.012 0.180 0.150 0.150 0.150
(%)
A =
© 342.0+13.53  161.00+5.00 368.67+34.12 1108.33+95.55  3432.00+319.57
=34 0.55+0.04 0.54+0.04 0.3540.02 0.254+0.01 0.3040.01
Bl A
‘(—m_'m(; 3.15+0.18 3.25+0.06 1.79+0.19 1.61+0.06 2.86+0.38
A2
@ 186.67+9.45 86.33+8.62  128.33+18.93  272.33+14.64  1020.33+133.09
A3
(my) 5.80+0.60 2.77+0.35 2.97+0.57 4.9740.23 28.83+6.51




H 9 Mxt HAY EEXE
_ AR MZE EA
A B " — -
15 oE] zo EE 2injz
9% (Brix) 77.6 74.4 76.2 76.0 77.3
AFE (%) 0,004 0,174 0,134 0.130 0.186
AE(g)  740.00+114.84 934.00+9.54 1274.67+138.04 1710.00+1045.08 2055.33+336.80
<34 0.18+0.02 0.16+0.05 0.1840.01 0.31+0.02 0.08+0.01
g2 (mm) 1.08+0.19 1.41+0.02 1.96+0.13 0.60+0.08 0.20+0.04
A2 (g)  32.67+10.12  147.00+47.15 230.00+10.15  535.00£309.26  153.33+18.01
A (mJ)  1.40+0.26 2.03+0.67 4.4040.44 3.30+2.29 0.30+0.10
H 10, WY FUHE 24
e + B 3 = EEE] 2 = EEH
(kcal/100g) (9/100g) (9/100g) (9/100g) (9/100g) (9/100g)
351.9 23.1 0.8 60.7 32.8 5.9
NIY Et-I Nl EfAXH ZYAHE LHEE
(g/100g) (g/100g) (g/100g) (mg/100g) (mg/100g)
9.5 5.9 0.2 49.6 4191.5
H 1, AoR GUNHE 2N
g 2 P 5 = B4l g R S
(kcal/100g) (g/100g) (g/100g) (g/100g) (9/100g) (g/100g)
4771 3.2 0.9 70.9 33.1 6.3
NI e ONPY EzHAXH 2 AHEZE HEE
(g/100g) (9/100g) (9/100g) (mg/100g) (mg/100g)
18.7 11.5 0.6 92.3 108.0
H 12, 4y 21z g
2Ix _ Ol0|A EX W3 oot me
Sw WiE np me muy e megwua ) IF oplama S0 WS H
Bigh) 1151 0.06 4.23 915 4.23 1,16 1.64 2.07 054 471 103 222 007 0.15
ax oz 3y Ax oux ay G2 2 o gy ol
- e - L--E - otol &g v MU T A
2Y ALt XZYF mmop - Ol um oo HOKM THORY kS
wjgte] 0,06 45.82 050 032 0.32 0.05 0.23 321 412 229 0.05 0.23 100
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=3
S

T ER S
N (Hyy <

ol

H 13, Anxt 2Exi=

0

HolZ mEY mmalst tEs
ey ol MA  Ma

=
06 42,13 6.48 097 162 0.08 0.06 100

il
HE] _
Hj 3 v 3240 12,96 3.24 0.

AT
AT

HH=E

AR 77 Y WSEEAR0E BEoto] AZhsl] e YT WS 07
of 7V WA FAde] ERF BYARY PAUL B AF FAIALR 45
= =

2AAE F ANARE BATFAT 0% WA ATASEEAS

—
, o &

— e

HEg2E
bebSs 15°C 25°C 35C
IHE) | Mz Haa? M@ i M hae
(Log CFU/g) | (Log CFU/g) | (Log CFU/g) | (Log CFU/g) | (Log CFU/g) | (Log CFU/g)
0 0 N.D" 0 N.D" 0 N.D"
10 1.37+0.40 N.D 1.5240.18 N.D 1.80£0.18 N.D
17 1.56+0,32 N.D 1.64+0.40 N.D 2.11+0.88 N.D
38 2.15+0.42 N.D 2.12+0.32 N.D 2.19+0.74 N.D
45 2.40+1.02 N.D 2.20+0.64 N.D 2.194+0.55 N.D
52 2.12+0.40 N.D 2.26+0.40 N.D 2.29+0.18 N.D
60 2.18+1.06 N.D 2.15+0.42 N.D 2.12+0.83 N.D

Y Not Detected




H 15, AWl 15CHY ol=tetH

x5 7S
e £ E®) M E®) HM(08 Hg)
0 22.87+0,74 0.04240.002 9.004+0.00
7 20.04+0.96 0.00940.000 9.00£0.00
14 22.48+0.31 0.008+0.000 9.00+0.00
21 17.86+0.58 0.0134+0.001 9.00£0.00
28 21.51+0.68 0.0124+0.002 9.00+0.00
35 19.76+1.20 0.01440.003 9.00+0.00
42 21.88+0.39 0.0124+0.003 9.00£0.00
49 20,42+0,24 0.0134+0.000 7.90+0,17
o6 19,484+0.16 0.011+0.001 7.57+0.75
63 21.58+0.22 0.0144+0.003 7.00+0.00
# A9 o $5/1% 4% 9% 715% A=
B 16 4ol 25CHE 0|&8tE U B Z

S 3 7S
2 2 2 M E(%) 54008 Ag)
0 22.87+0,74 0.04240.002 9.00£0.00
7 19.514+3.03 0.110£0.033 9.00+0.00
14 19.53+0.62 0.11840.039 9.00£0.00
21 19,30+2,15 0.1394+0.015 9.00£0.00
28 17.55+0.18 0.087+0.006 8.70+0.00
35 17.414+0.31 0.127+0.009 8.20+0.00
42 17.09+0.86 0.116+0.018 8.70+0.21
49 14,.86+0.16 0.120+0,003 6.70+£0.31
o6 16,384+0.12 0.12440.030 7.03+0.41
63 15.234+0.56 0.161+0.079 7.001+0.20

17, AWo| 35CTHEY ofstst

A THEY §/1% 49 4F solseel:

X~
A

or
uy

99 7= A=W 28

630 2019EE AEHHTHTIA

re7let A4 Ad Thol=2il: 94 VIR A=y 2§

MY o} #s
7|1ZHS TE(%) A= (%) HY(9H HE)

0 22,87£0.74 0.042+0.002 9.00£0.00
7 19.51+1.33 0.129£0.012 9.00£0.00
14 19.53+2.29 0.161+0.053 7.00+1,73
21 19.30£1.99 0.120+0.018 4,90+0.35
28 17.55+0.27 0.128+0.007 3.00£0.00
39 17.41+0.84 0.134+0.008 3.00£0.00
42 17.09£0.92 0.137+0.010 3.30+0.23
49 14,86+3.02 0.151£0.005 2,30+0.31
o6 16.38£2.05 0.151+0.016 2.30+0.54
63 15.23+1.70 0.184+0.051 2,00£0.00
Alo




ot maaw . HEEE- azms T oRbjs mg
SR FEWA AR agnm ey AT e
AEEA| o 105(Log) 0 5.0 12.09 150 105
S
u] ¥ 272 T 18 1 0.2393 0.46 189 132
A 0.3 0 —0.,2580 0.23 412 288
5 5A (98 =) 1 0.5878 1.25 171 119
FASFALGAAS 0.748) A=A 1059
_']:Fu | r_:;-:n'.'.:i"l i | fa el =ErA W 3]
T4l g
::
[ — EL]

i

gl

T
i)

N,

|

lo

&

02} ¥4l o2 Uelfo] 7h WA A g EEet FAARY AALE 2 A 2}
Wpatodch B AB] A9, BUAR F AWAE BUFAT 0%} 449 Adsih LS
ggsto] AYS A, HEAS 0.7 83 HF FATA YL 98UE AEEH T
B 19, Anxte ME2EYE 0|MSstA At
MNE=2E
& 15C 25C 35T
717H) Mzt &t Nt & Mzt N P
(Log CFU/g) (Log CFU/g) (Log CFU/g) (Log CFU/g) (Log CFU/g) (Log CFU/g)
0 0 N.D" 0 N.D” 0 N.D”
10 1.37+0.40 N.D 1.22+0,18 N.D 1.22+0,18 N.D
17 1.37+0.32 N.D 1.22+0,24 N.D 1.43+0.49 N.D
38 2.09+0.40 N.D 2.16+0.69 N.D 2.18+0.30 N.D
45 2.09+£0.62 N.D 2.14+0.96 N.D 2.19+£0.85 N.D
52 2.17+£0.82 N.D 2.17+£1.03 N.D 2.17£0.58 N.D
60 2.11+£0.90 N.D 2.15+0.42 N.D 2.12+0.83 N.D

Y Not Detected




H 20, Xl 15CHY Oletetd & #s 21
X

Ny 0|5tety ==

71ZH2) T =2(%) A E(%) NAHOE HE)
0 1.35+0,32 0.143+0,009 9.00+0.00
7 2.33+0.07 0.023+0,003 9.00+0.00
14 3.00+0.89 0.022+0,006 9.00+0.,00
21 2.07+0.03 0.025+0,003 9.0040.00
28 2.33+0.25 0.020+0,002 9.00+0.00
35 3.20+1.20 0.015+0.001 9.00+0.00
42 2.60+0.39 0.02140,003 9.00+0.00
49 2.93+0.24 0.02040,001 8.70+0,12
56 2.88+0.16 0.025+0.016 7.70+0.47
63 3.34+0.22 0.022+0.002 8.30+0.14

AR TNES) 95718 4% AF TSl 98 /5% ARy B8

B 21, Wnixtel 25THE 0l&SHE U Bs A

S EEE 7S

712H) ;2 M = SM08 Ag)
0 1.35+0.32 0.143+0.009 9.004+0.00
7 2.18+0.13 0.302+0.078 9.00+0.00
14 2.91+0.26 0.241+0.019 9.00+0.00
21 2.64+0.19 0.285+0.053 9.00£0.00
28 3.18+0.09 0.240+0.009 9.00+0.00
35 3.06+0.31 0.234+0.010 9.00+0.00
42 4.02+0.86 0.2314+0.055 9.00£0.00
49 4.10+0.16 0.247+0,004 7.30+0,21
o6 4,06+0,12 0.237+0.026 7.00£0.00
63 4.88+0.56 0.236+0.034 6.70+0.33

Ao TAEY $E/1% 4% AF solsekel: 0 /5% Ay B

B 22, WRRtol 35THE 01&3HH U Bs A

S EEE 7S

712He) £ 2% = 5408 Hg)
0 1.35+0.32 0.143+0.009 9.004+0.00
7 2.84+0.35 0.229+0.023 9.00+0.00
14 2.60+0.13 0.250+0.014 9.00+0.00
21 2.17+0,04 0.272+0,011 9.00£0.00
28 2.77+0.18 0.258+0.010 9.00+0.00
35 3.26+0.77 0.234+0.045 9.00+0.00
42 3.08+0.25 0.248+0.008 9.00£0.00
49 3.44+0.09 0.2504+0.011 7.00+£0.34
o6 3.77+0.21 0.212+0.015 7.004+0.47
63 3.0810.66 0.2564+0.021 7.00+0.21

AR TAES] 95718 4% AF JlolSeel: 97 /5% ARy B8
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7}, A7}% 120mesh, 170mesh, 270mesh, 325mesh®] UHIAIES w|w3dt Ay} A= §5A4
Ao AL A717F FolA4E flow index, 27]73%E, UWHolREZ bulk density2};
tapped density®] W3te] Zjol, ohalzto] Z7FHelS
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7howbE, e 2 AR AE 4 49 SAGA A A 7R AR Yis(brix), AHE(%),

A% (g), &H4, , A, ARAEE A6

U Ao = o=k 3519 kcal/100g, =8 23.1%, 3E 0.8%, ©53HE 60.7%, 95+ 32.8%,
A 5.9%, AW 9.5%% 5

o} AAb= F G 477.1 keal/100g, S~ 3.2%, & 0.9%, ©4sHE 70.9%, TR 33.1%,
A 6.3%, AW 18.7%% 5.

7t A FAAR T AWMl FEr4 3 03 HheA ] ArMsE RS BEete]
de AABIAAL, AT 0.75 A8 HF FETALR 10592 A== U=

u AdAbs FEAE Okl S8 A T 03 WA 9 AtHStE RS B8t T
de AN, FAS 0.75 A8 HF SEAIALL 98d= A==
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