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1. 7 MEHA ] e

11 A7 =4

HA AL o] &F 7HEAFS AR, T/, AEH, TF

1 FR7F FRHAAT, H 5

Ao, A Az § AFo] v AL Aok HE, VR U AFEE AY B

Ae 2ol o]stx E4H w(Chol & v‘i—

7o o]gdtd EA(Choi & 2015), &3 ®WHol FFo| th& AVpFe] FH v|=

@ Han & 2012), A2F FAAES &85 27159 E84 5E40un 5 2008) S©
Atk AVFRE Z83 HolAY Az} ddd ATFEE A FFol F7] 7HEH
FFHKang 5 2016), 27T HUlFES 2estAHChol & 2012) &4 A3 2
o] &3k & F71o] FA EAKIm T 2013), Ao 2wz4d[Byun 5 ) = &
g 2% H7Hlee 5 2014), ¥EV|FES &85 o] FHEA(Hwang 5 2014) &
ATHAT =g AETHS G 24dv, dEn g AAnE o] &3 J2E4 MY

1 & 2015), ¥4y 9 FFo e & 2w 4 5A4(0h 5 2018)°] A
:rLE]?iE]r- T8y AR o g MAnje YA Ve o] mEA X3kl o] A Hlo]A <
i Aito]l ojE & AAolH, FAHAANE dFstHA Xsta e AAolth tiFEe
Tt GA AP A = AFTAHl FAY &t e Aol E AWy
A= Asst SR E Ztxa lov A7 S5 AS Agakstar iz, 100% 2ol
5

obd &F HIbsted AlFEtEo] dviEal Stk =l AVbEel iRt 2EEALS A=

o]

UAA eFot, EESZE Algstal 53] &S o] &3 AVlEF A Al At E 2F3 2 V)
F7l€0°] do Zlo = AddTh

old], = AAEE= Ayl==2 231 stEA S ZANA L & HjEE LS =IAA &
) A4 Ao E Fe) AVEE ANt 2 APstsde B3 AR A 3 vt

Aoz dggdor AA(HFd=) MY Woz BHA=3 saxkst

Kl

2 Al
1970 109 A7F & &vlFFe 136kgol AT, 2018 & AH| 2 61.0kge = Awt
olatZ ZITh & AuE AL 2008 9363 haol A 2018 7383 haz 7438kl 10ad
AakeEe 20081 520 kg/10aol Al 2018\l 524 kg/l0a® Z71etch 1 Ax 2 Ak
FAXE 2008 4847 =04 2018 3BTHHEOS R Au|FRUOE ATSHA DAsal FA
o] tHKOSIS 2018).
* 1905 & An % (kg : ('12) 69.8 — ('14) 65.1 — (16) 61.9 — ('18) 61.0



* W AuHEA(CHha) : (08) 936 — (10) 892 — ('12) 849 — ('14) 816— ('18) 738

A= N 7}—?1'?— °47P 1<’>1D‘r %‘f——‘.— ﬁ\_lﬂl Ek(g?ﬂ : 574]734) 2018 Ax O‘E—‘—/\H]‘“/k 15._74])

EI FPARER A AQugs Arm 2008 3= 6863 tollA 2010 1,509 t77}
A 201230l = 7623 to= Ay E} a2y g 20183744 1,681 to
o FEe F2 A AL Z24E FoEE Tk
11 7h S71= ol & 7&%*42 s Aste = 7§ Fol| b2 A2 THE 71FF9 &Hl=
S Je= FAoIth & Ao B JFe A AXHRIKE /M B, HF A=
A22.8%), TAT B AAE 222 F(19.5%), BF 2 5 AZ2A(B.0% T2 oo,
A s TAIE 9 AALE FE2AE Al ZFe] 18 A 2o 29.0%(393133t) S713 14
Tk 7474 t& 7153 SUHAIE ol EH. MR, WtEY T fARE Axddel 32.7% 5
7HAL, EAE 9 AARE 2 FE A 29.0%, R AxF 104% F7HETH 2 4]
o] 7t Be FAAZYY & £0FS 131% =31, ZFot AF L JAF AxHGe
1.9% Aok = A7FEade 2 BlE ol E AJnt sy, g 2 7k
dol &3] o AL g & JhEabde] Aokt 725 54 ot & JhE

o

o

o oAy ske] ol
AA 742] 15.5%
Hl= ZFomA] H7)
79 7k A9
)oF =y 191 7H
A bt 27.1%, ‘359 34.3% FH)v vl S oz o=, 7T
T Bl B7bEAEC] 36.9%% 542 F(34.8%), LrHE2#(16.8%), 71EMHE
F(7.0%), H2HF(A.5%) BT F3dkoh GEIF A4v o] HAae vid FU(TROSE &1L
A3 = Ao AxIPEl= ALHoz dAsY 1 AR Aune] FFH
s 7P—*L°l obd <bdd, WAL VIRto R Auxt QT %6}71
A7 skl 1gsE A A THEAFY AT 2 Avt o] A= ¥
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(4 s oAt AFe Adrss FARAAZY] 4T Badse] AF7H

A4S Fusty, WY FAY YT 2TAA ABBAY YA

="

(D) =240d WA 234 Bide] 7l
- A8 PE + Yol FAEAJA = PET AHHE 2557 A
- FE7IZE LB ADA = 7TL~15U)Z BAF the] BAY SE

(@) gataa] Abg 224G AR daFFE AT A AFFEY

(3) BAAIE A ¥
S UelE @A WEL NAESACIE BWel A4 5 b wAR AL Tyo] B
o

=<
4 e 5 & ADol ok I HES BB 5 U= 540 YL

SR TAel g 2R
FEE
, .0 10 10 - 13
(g/m>d, 40C, 90%RH)
NEEFE
, T 1,000 60 - 120
(ml/m".d.MPa(cc/m”.24hr.Atm)

o AFY] g 2 s FEAE
(D = A= 2 gAl i AF A AT 93 538 A=
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HEme BE volEAY
A7t 2] BE

7 AdEAE

d

SleEARIIE HAYE 120 mesh(90-140), 170 mesh(150-200), 270 mesh(220-270), 325
mesh(320-370)& AF8-3th

G AhE FAEH 53



A71F] AR B4 ACAC(1980) ol mhe} 232 105C ol A =3 =& o] 833
Zohilz o gkl o 2 21 thila 1A 7 (kjeltec 8400, Foss, Hoganas, Sweden)S o] -8t 1413}
2 Soxhlet™ .2 ZA)4} Z7](Soxtec 8000, Foss, Hoganas, Sweden)E ©]4-5}¢] ether&

al

A

FEote AL, F3E2 600C o A3t o = HFsiol o, ke I 100 (3 2+=
o k. o

A7FFo] BRI ELS AEFFAKFDA, 2005 wHo=z ZAsty. HNOs; 10 mLet 70%
HCIOs 10 mLE 7}ete] 7ol & wj7hx] 7hd3l &, &% S/RTE o] &3t SEHNE &
A Az %, HCl 28] 34 10 mLEZ A &3l ICP(ntegra XL, GBC Scientific, Melbourne,
Australia)2 Z(ron, Fe), Z&(potassium, K), Z<(calcium, Ca), v}14| % (magnesium, Mg), Y E
F(sodium, Na)& #4353t

@) T84 4

A7V 54 B4 Brookfield ¥4 58 £417|(Powder flow tester, Brookfield, wayne county,

EnglandE &3tel SAATE A3 do] BA Agd 98e Jhstd, AHA HPH
(Steady State Flow)ell A1 9] -2]% m}#e, Bulk density(kg/m®), Tapped density(kg/m’)E =74
AL, B EAE YstAA HAHA e S FAYS W, 1 dF 2AF 3
Hol] o] F&= 7l kA 7tE A3 AT A7EE9] flow time(sec), angle of repose(® ), F3(L),
FA(), U=l 4L B4 54 =47](Automated powder Flow analyzer, PTG-S3,
PHARMA TEST GmbH, hainburg, germany)2 =4 853t}

4) M=
A8 2} Al (Spectrophotometer, CR-400, Minolta Co, Osaka, Japan)E Ab&3te] Ag9 UAI B
S 1038 98 =39t =4 A 2FMF (L=97.75, a=0.49, b=1.96)2. 2 R A3 F A}&3
o™, L(Lightness: %), a(Redness: 22 %), b(Yellowness: A =)gto 2 YERY T

(5) FEFFAFFEENAF

E[oll

A7FFo] FEZFA (WAL water absorbtion index)9} 4=8-83] X 4=(WSI: water solubility
index )& AACC(2002) WH< ®3std SAHsAT &, 2A7FF 1 g S/ 20 mLE 713t
0C e F2gxdA e arks g & AAEE]Z](MF 600R, Hanil Scientific, Gimpo,
Korea)& ©]-&3ted 2,800 rpmell A AR SEY. AT5AS ALY JHE FAE
st NE g9 Frd T8 2 EAFHIATH

L

% 5
o Mr Ao
o



(Hydrated sample wt.—Dry sample wt.)

WAI =
(8/8) Dry sample wt.
TR AT WAIA 4 A 353 AsdS 106C e E3dx2 xsto] dozl 1 E

DS AzARe] UE MEE AdEA veheih

WS (%) 3 Dry solid wt. recovered by evaporating the supernatant %100

Dry sample wt.

6 =454

ol 22 7+-o EX4 A 7]|(Texture analyzer, model CT3-10K, Brookfield, Middleboro, USA)=Z
=243, 20 mme FAZ AE &, Pre-test speed: 1.0 mm/s, Test speed: 1.0 mm/s, Post-test
speed: 5.0 mm/s, Distance: 50%, Calibrate probe: P/36 Z ZA3Idch =A F Aoz
force-distance curveZ %] 7= hardness(g), 334 cohesiveness, &34 springiness(mm), %
2k4 gumminess(@), A ¥4 chewinessm)E =743} th.

(1) A

B Ao RE EAAEE SPSS Statistics(ver. 12.0, SPSS Inc., Chicago, IL, USA)e] o]
ANOVA 773} Duncan’ s multiple range test WS o] &3}l 3 oA HbESE Az HH
g ol frolaE p.059 A o)A AR AT

222 A3 9 uZ
7} A7l Ags A2l Awe gy A%
(D 277 AL

2 AFA o] &H JEE AVERY dutAd e B4 A= Table 13 Aok 488 120
mesh(90-140), 170 mesh(150-200), 270 mesh(220-270), 325 mesh(320-370)N A Z+ZF 13.25%,
12.28%, 12.31%, 12.87%% 12.28-13.25% Atol%ith. o] Lee9t Shin(2009)9] <)%= (120-200
mesh) &7l FEEe(12.29-13.17%)2] HH9 HI=EAT $EFFLS 120 meshE A9
g+ 170 mesh+-¥ 325 mesh7tA| 4A+e] =77} Zotd 5 Srtatd =, dAe =Z717F Zof
A4E #HZo] HoAa, EYAA F F7|d EAste TS o Bl ‘“‘0}04 TEHEO
Z7hslE Aoz FaEtiKim, No, Song, & Shin, 2017). =&AL 170 meshE A3k 120
mesh, 270 mesh, 325 meshollA Z+2y 6.11%, 6.23%, 6.41%= YA Z7|7} Zrold 45 =94t
Hh) 2 22| 9o A= 270 meshe} 325 mesholl A 242t 0.35%, 0.38% = 120 mesh<e} 170 meshE
o f2l3k xol2 Yqkt). Han 5(2012)2 #5353 ’%7}391 @l gEFe 6.14-9.23%, ZA|Wr
2 0.54-2.55%, 3% 0.60-0.77% Alol= E Ao A 3 RIE= xpol7b ATt IEL 9
o B ZusA =do] ol W A %—Erd% SHAAA S AN TIE B o] 2,



AwkAgdo] vm Hog A4z UrkKoh & Hoseney, 1996). B AFo|x= 120 meshet 170
[e)

meshXzt} 270 mesh®} 325 mesholl Al Z+Z; 0.41%¢F 0.43% % YAl =7)7F ZrolA4E J&E
gheFo]l AAstg o, Y457 ZAETE AW Z8o o FAES AoE Aad.
® L AVEE 4= dRbA R
Samples Compositional analysis (%)
Moisture Carbohydrate Protein Crude lipid Crude ash
AY 13.25+0.04 79.10+0.09° 6.11+0.00° 0.61+0.03" 0.60+0.04"
B 12.28+0.06° 79.34+0.14" 6.59+.002 0.64+0.08" 0.59+0.01
C 12.31+0.12° 80.34+0.11 6.2340.01° 0.3540.05° 0.41+0.03"
D 12.87+0.06 79.50+0.13° 6.41+0.03° 0.38+0.07" 0.43+0.04°

” Values are mean+S.D. of triplicate determinations (n=3).

? Means with different letters * %) within a column indicate significant differences (p<0.05) by Duncan’s multiple range
test.

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

(2) 27V B8

A7V Ee FQo F7)A(Table 2)9) d#FAE= K>Ca> Mg>Na>Fe 02 Uik o] £7)
AR SEFKim et al, 19843 FAFSE Aot AVEE A=W Ly ZEF3E-S 170 mesh
oA 71 U A=rF FopA S A4S Th 120 meshol A 22 Zs3 ZF& 35.71
mg/100 g, 170.42 mg/100 gol %L1, 325 mesholl A= 33.86 mg/100 g, 156.44 mg/100 g&. = Zh4
stach =3 vtavEd YEF, E s 120 mesholl Al Z+2 32.13 mg/100 g, 5.92 mg/100
g, 2.98 mg/100 golNar, 325 meshol A= 16.29 mg/100 g, 5.39 mg/100 g, 0.94 mg/100 go. =
8T ol AEE B8 Foll B Az &4 AR dETL Aoides
A FEFo] fasteE AR FAHAT.

-lN

Compositional analysis (mg/100 g)

Samples
Ca K Mg Na Fe
A? 35.71+£0.38""? 170.42+2.81° 32.13+£7.95° 5.92+0.48" 2.98+3.17
B 36.54-+1.08° 178.89+1.24° 23.53+1.31™ 5.75+0.65" 0.63+0.07%
C 34.34+0.42° 159.67+0.98° 13.03+1.91° 5.42-+0.04% 0.93+0.04%
D 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 ¢ % within a column indicate significant differences (p<0.05) by Duncan’s multiple range
test.

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

(3) A7HE HEA A

U= A7FFo EA Ui 54 vlae Table 3o YelAth 2h2k 589 o

i
o]
0

i

w



HEHS Aol 713 & A3 f A&7t Zoldas F7tslR L, ole YA
A717F ZopAFE FPA 0] wolE & F AUk =3 flow function slopd #7129 %7
ZEE 120 mesh® ot 325 meshd wf =hth oF A o] 7tejd o F == 2 W
Fupbgzhe A RS AT AgHo| wEt gk =, 325 meshd @ 61.33+£0.49° &
2 7 w3t ole dA ATl mE FX &9 Aold YRl Ao AGHAT A A
S 7FelA| &= A 77E]] bulk densitye}t AdS 7lsk= 71HS] tapped densitye] zpo|7F AR S
LR Ado] Zed, 325 meshal A& F F7+ xto]] HI7F 1.76 2.2 120 mesholl A1 9] 1.35Ht}
). Oh 5(2013)2] R w=w, 13715 J=4 tapped densityE ®ln g A3}, =7}
T2 it AYgS Hol, B AFZAI 120 meshzb 325 meshX o} tapped density7} 7+
A% ek A AT =g AFUstst FEo] uigo] "ol HA JtEAHARGFORE ol
HANAALY] FHHI o] = ZFEQl ¢k 7S Table 404 R Hiel o] 50.37~69.97° 9
HeE Uehlla, dAe =77 FopASE kA 7ol Frlstdth. Fraczek, Zlobeckia$}
Zemanek(2007)2] AFoAE= FFo} Huke] otalzte 257 37.7° WLR, FAg, ¥, By E
Dol gk HA 7S 26.3~46.6° A= ATFAAeE AolE Bk Oh 520134 = EA
AEE 7IFo2 J=7} 7%?4#& Sl RARC %7}5‘}93%31, 2 Zhe] zpol= ATVFFS] EH
A7, RS, Adx9o A7) ¢ 2 Ao 9% vt} Fraczek 5(2007) 2 Shittuo}
Lawal(2007)el] w2, FA 2] E'—%‘;Ol A TS &‘OVV]”} 2 AgAgose] <2
zre] ztol& P A Shefol k= WA, 5 Abo]o] o] FUhE o
EAZES] SRl ol kA 7ol FUkE Ao E ATdHY WHE YA ATt Z—]roPé—rﬁ e
Aot roAe FHoE i

N
N
2
o
i
+
Ju
4
Mo

] Atk AARHow =7 54 ol dAe AV &
& BeETe A S S0 & AT
£ 3 AVEE A= g vu
Treatment
Samples  Flow function Hardness Flow Internal friction Bulk density Tapped density
slop (kPa) index a(rigl)e (kg/m®) (kg/m®)

AY 0.28+0.01"?  0.17+0.00" 0.29+0.01° 51.37+0.12° 645.10+0.01° 874.57+0.21°
B 0.28+0.01° 0.42+0.00" 0.35+0.01° 55.77+0.12° 591.70+0.01° 812.57+0.25"
C 0.31+0.02° 0.59+0.00° 0.38+0.01° 60.33+0.32° 538.60+0.01° 772.47+0.25
D 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.

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



%4 WTHE UTE RSN A

AR S =4
Treatment

samples Time (sec) Angle (Oof )repose Volume (L) Weight (g) Density (g/L)

AY 31.10+1.68""? 50.37+0.51° 0.1040.01° 40.07+0.70° 0.3940.01°

B 202.3079.20° 55.70+0.20° 0.1140.01° 36.83+5.52" 0.3240.03

C 787.33+343.76" 69.30£0.53° 0.100.01° 29.93+0.21° 0.29+0.04®

D 535.77+18.21° 69.97+0.06° 0.110.03* 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.

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

@ BAE NS D FREAAT FEEFAS

A=xo] F7|E Delste] A3 A7FF2] M%= Table 59 YeR Ut =8 &7l Lt
44,930 A4 52.61AF01 A a1, agke —0.459 4 —0.239] Alo| o, bk 17501]/\1 3.31 Aol
ok B AFoA 9 LzEE 120 mesh®E th= 270 meshet 350 mesholl A =9kal, o & I Fo) A
U&7} FolA 42 o] Erisitte Al dxstHtHKim, Oh, Kim, & Lee, 2018; Lee &
Shin, 2009). Y= FEFTAFTWADL} FEEMNAF(WSDE Fig. 1o et & AE
AApo] =2 3 = = = L FRIFATE AR 539 9FS F= =8
S JIAZEA HESEEE, B FF5 2 % E, XHHH Zﬂ ol W} FFS wron, ‘—H—r A 7T
o AHET EST5 TE
2017). & dFAHdNAN = dEE AVLF & %—’F = 325 mesh o] A 7P<L %9}3} ol&
S7F Zold4E gHHo] YoARHA FEE Bol FFSHA Hol AFUt FUtelE A=
AETh =3 FEE3AITE 325 meshollA 7P =3k, A7Re] vt Z}OV TE 44
o] &fol Frtslal, 784 EHo] FUEHUEA FEREENAFIE SUtstR T daE
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35 A7HE d=E ME v

)

o
2
3
k=
S b
Samples L a b B
2
T2
AY 44.93+0.47""  —0.23+0.01"  1.98+0.09° g
; 0
A B c D
B 52.61+0.26° —0.454+0.03*  3.31+0.05 Paticle size of rice flour
3.0
C 48.92+0.38"  —0.35+0.05" 1.87+0.12° 3
5 25 .
€ 20
D 4758+1.02°  —0.28+0.09" 1.75+0.12° > . .
Z 15) .
Y Values are mean=S.D. of triplicate determinations é ol
(n=3). ) I
? Means with different letters * % within a column indicate i
significant differences (p<0.05) by Duncan’s multiple range 0.0
test. AR © ?
9 A: 120 mesh, B: 170 mesh, C: 270 mesh, D: 325 mesh. Pl slpsran s

J9 1 A7 = WAIRF WSI vl

(6) A7 243 AYA £4 54 Bl

A3} APA 71E AV QARG 2oy 2717 A Y

(21 x 1,000 (=43 2]] x 1,000
1Y 2. 343 AT Al

©® F5H 24

Flow function test2} Internal Friction testollA] A3} A& 3 A3} npzEEo] A3,

fr&/dol hadel HUo
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[Flow Function] [Internal Friction]

a3 3. 438t A7 PFT

3 6. 243 27LF ks S48

A e
= A
A R
AE 1(g 2202.00+129.78 3309.67 +239.65
AE (g 2065.33£36.46 2521.00+173.31
A 0.72+0.09 0.19+0.01
&= A (mm) 16.80+1.34 3.16+0.23
A2 (@) 1585.67+124.56 626.00£53.78
A4 (m]) 262.40+40.52 19.47+2.87
® SASA Y=

(M A8 243 A2A & F7] &4

1

T3 A

g8 A/LEE T8 Ax @ F, A e BYS wastgc. FA
of ME T4 W} 73!, AR WolAE W, TR AL Aol mE W)
om, AEsk FAHAC
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n\ ArniaAe minelin

a9 5 A7 545 A 2 77 B4NT

Arnrade mnelin

A:Hardness(1g), B:Hardness(2g), C:Cohesivness, D: Springness, E: Gumminess, F: Chewiness, @: FAg] O: 343}t
350mesh

"Values are mean=SD of triplicate determinations (n=3).

“Means with different letters (a-e) within indicate significant differences (/X0.05) by Duncan’s multiple range test.

8) 2717 AgE 2354

W oukEo] ol g g2 E =4 Ay H 3 E(peak viscosity)= F-x2(1,633)< F4H(1,690)<
SARAS+FAHH1,787) < 3AZHL81D A o2 FE7} =4 U

X 7. ofdEIOYE vl

= 2 3% (C) HAIFELE (C) H1H % (AU)
22 64.8 87.5 1,633
343} 63.3 86.9 1,811
S A S+t 63.4 86.9 1,787
Akt 64.5 87.9 1,690
(#3121 (=43] (=4 s+atat] (Fate]
Y 6. A ofdzIsx £4



U dFEEES 2 71t 23
D YL EEA
8. A JFHE 4
aF Sk = 3] g3l Ea Gul
(kcal/100g) (g/100g) (g/100g) (g/100g) (g/100g) (g/100g)
351.9 23.1 0.8 60.7 32.8 5.9
e ZsEA Ef2A S HE HE
(g/100g) (g/100g) (g/100g) (mg/100g) (mg/100g)
9.5 5.9 0.2 49.6 4191.5
® 9 ARA AT A
aF T 3] gl T Sul]
(kcal/100g) (g/100g) (g/100g) (g/100g) (g/100g) (g/100g)
477.1 3.2 0.9 70.9 33.1 6.3
A SR EW 1A} Zy2HE UE
(g/100g) (g/100g) (g/100g) (mg/100g) (mg/100g)
18.7 11.5 0.6 92.3 108.0
(2) _ﬁ_E 7] a‘]_ }\']
@ A A H 2 e

A Fo] Amk AF o7 7tz 15C, 25T, 35ColA 60~63L7F A A

B A Aed

A7 A tF0 2 F 7~108] AES YA
FAAE L AP
FAA® Ay
o) A 3 (HEEA) AS AuAPY 4 v EAYH
4.5. AT 451 LUk TS
A &
AFFTAL AL YBAFY 4 AN
) A [543 ] 1]848 ﬂ]lg_# =AY
R e [AZFA] A8 Al 2. A ZAHEAIAY
15+l T 21 AW REAEH 211 £2 21.1.1 AT
L 2% [2ZFd] A8 YukA| Y
i 2= L AZAEAEY 1.1 AHBSAE)




T AdgzA T8 A=A
AL T 15C, 25C, 35T A A7 7k 60~63
= - A3l 7~103]
FE2=E 25T AgPurE s 33
@ FH3HA
FAAE FATA =
5 [AEFFA] A7 IHkAIEY 4. v EAHH
Al | 1010og) A5, MF4 451 AukA e
L 7)) [AEFFHA] A8 LHkAIAY 4. v EAHH
HEds | ND 418 AL
TH
sz’
A=
A FAZ=FA 1 A7 A
2 = 1. AZABZANEYH 1.1 A FSA D)
V. zARA Fro] AAAA e AL, Do Ay sl ue FARA A2
2 Not Detected
G 2w FZAZFTE AHAT}
¥ 10, Aol HAewd vAlESH At
A=
% 15C 25C 35T
717HY) Al 5= o) A A 5 o) A M5 ) A
(Log CFU/g) | (Log CFU/g) | (Log CFU/g) | (Log CFU/g) | (Log CFU/g) | (Log CFU/g)
0 0 N.DY 0 N.D 0 N.DV
10 1.37+£0.40 N.D 1.52+0.18 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 2.19+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
¥ 11 2o 15CAHA olsteldy 9 Az A3y
7 o] 5}3}4 A5
717HY) S A= A40d =
22.87x0.74 0.042+0.002 9.00£0.00
7 20.04+0.96 0.009+0.000 9.00+0.00
14 22.48+0.31 0.008£+0.000 9.00£0.00
21 17.86+0.58 0.013+0.001 9.00+0.00
28 21.51+t0.68 0.012+0.002 9.00£0.00




35 19.76 +1.20 0.014+0.003 9.00%0.00
42 21.88+0.39 0.012+0.003 9.00+0.00
49 20.42+0.24 0.013=+0.000 7.90+0.17
56 19.48+0.16 0.011+0.001 7.57+0.75
63 21.58+0.22 0.014+0.003 7.00+0.00
& 12, 49| 25C A% olge 2 w5 A
s | 5}5}4] A5
71ZHQ) T = A2H9H HE)
22.87+0.74 0.042+0.002 9.00+0.00
7 19.51+3.03 0.110+0.033 9.00+0.00
14 19.53+0.62 0.118+0.039 9.00+0.00
21 19.30+2.15 0.139+0.015 9.00+0.00
28 17.55+0.18 0.087+0.006 8.70+0.00
35 17.41+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
56 16.38+0.12 0.124+0.030 7.03+0.41
63 15.23+0.56 0.161+0.079 7.00+0.20
& 13 49| 35CAHY ol 2w A
A% ] 5}5}3 A5
71Z7HY) S A e A9 H=)
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
35 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
56 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
X 14 Amo] FHAFE 40 mE FHIAY HAA
o | = e | AZTF- | I | AAAT A&
FRAR | BERA | AT | gawa | s=ae | 0| gawae
 Hk A 10°(Log) 0 5.0 12.09 150 105
) FH 18 1 0.2393 0.46 189 132
=7 PAN=] 0.3 0 -0.2580 0.23 412 288
B L 54
7 @42 %) 1 0.5878 1.25 171 119
FAMALQRAAST 0.788) 427 105¢

FAAES FAYS WSEEFFOF FES AAste] whe FAA w9 W



£ 04 WeAo® Yeol 714 mA FAY =2 FAAES FAYL B A
Eo] FAPAYE AE3GTE B AR A5, FAAE F AR FATFAY
03} 4o AZNVBHEENSE BE3Ie] FALS AT, APAS 072 A
£3 A3 TAVAYL 10592 42H AT

FE571% A4 AdAd
1. d5 A=
A= A E g NEHY w
A9 W | W REe 4F A9
FAAE n A=
2. TR 1Y F4Ag
2.1 F2A % vAE F2HEst (logw)
A 771 7HY) 15C 25T 35C

0 0.0000 0.0000 0.0000
10 1.0000 1.4933 1.7933
17 1.5200 1.5833 2.0500
38 2.0967 2.1233 2.1633
45 2.1367 2.1933 2.1867
52 2.1167 2.2600 2.2933
60 2.1000 2.1133 2.1567

3EAAEY BEEE A5

31 FAAE vAE LR A

D ¥ 02F A3
R Slope(K) Intercept(A0) R®
15 0.0320 0.5529 0.8040
25 0.0296 0.7423 0.7101
35 0.0260 0.9825 0.5324

D WA 13 A3t
R Slope(K) Intercept(A0) R®
15 0.5524 -24.5982 0.3878
25 0.5501 -24.4443 0.3832
35 0.5479 -24.3047 0.3790




IARAGAE BAFIIA S He A AE

4.1 ARZAFIAE vAE S48 A 9 1A AE

D ¥k 02 A ¥}
Slope(K) Intercept(A0) R Ea
920.02 -6.63 0.9727 1828.09

1/T-In(K) regression

P37 27 2453
ry

%33

B3

Fp51
3,76 |
0.0032 0.0034 0.00%
2) §FgAk 12 A3
Slope(K) Intercept(A0) R Ea
36.68 -0.72 1.0000 72.88
Storage-Con.(%) regression 1/T-In(K) regression
-0.58
0.861 MFEB m758 0.788 DEE 0.768) R
- L] L] . L -0.586
-0.589
-0.592 0.§e3
-0,505 |
iu:egﬂe k2
-0.604
0,697
.61 - -
05,0032 0,0034 0.003%
},] i@-%_%éﬂ- o7 =
=]
24 2z ;E}fi FE717HD) | FE7ITONEY)
(A_B) =5 "0 T
0 -5.0000 12.09 150.93 4.96
1 -54.5689 201.80 98.70 3.24




1. J= A=
o= AE 2 2 E 4 Riss
A3 A §571% A= AIY
FAAE | x®
2. TR xYE A
A %4717HL) 15C 25T 35T
0 22.8671 22.8671 22.8671
7 21.8853 20.0361 19.5081
14 21.7702 224771 19.5251
21 16.3186 17.8602 19.2950
28 16.5044 21.5183 17.5509
35 20.2774 19.7645 17.4149
42 18.2613 21.8834 17.0896
49 20.2875 20.4243 14.8550
56 20.7460 19.4829 16.3790
63 17.3647 21.5835 15.2289
FAATY WSEE 5
FAAL S8 VLT A5
1) WA 0% A
s Slope(K) Intercept(A0) R?
15 -0.0479 21.1367 0.1855
25 -0.0133 21.2090 0.0332
35 -0.1045 21.2646 0.8575
2) ¥b-g2k 12 A3
s Slope(K) Intercept(A0) R®
15 -0.0023 3.0429 0.1589
25 -0.0006 3.0502 0.0263
35 -0.0057 3.0616 0.8712
44BN FAE S A Hhg-2 2 E
11 BHAYAT $8 BASRAIAL WA HE
D w34 024 Az
Slope(K) Intercept(A0) R Ea
-3295.96 7.86 0.1275 -6549.08




Storage-Con.(%) regression

1/T-In(K) regression

17. S
p= e 117
* R S

51016504
16.;119 A

r'y
435

-1.21

-4.319

5.36 e
0.0032 0.0034 0.00]
) WHgAbE 1A A F
Slope(XK) Intercept(A0) R? Ea
-3859.60 6.73 0.1424 -7669.02
Storage-Con.(%) regression 1/T-In(K) regression
\ 73?
7.452
0.0024 0,0025
SARAIARE FE7IT A=
51 AARAAAE 8 F8713 4=
ZorE-E X% a = o= <)
A | AFFEELHA | qnue s=as | 4510@) | $51000D)
0 4.8671 10.03 177.05 5.82
1 0.2393 0.46 189.13 6.22




o= AE 2w 2 E 4 -5
A3 A §571% A= AIY
FAAE A=
2. TR xYE A
A 771 7HY) 15C 25C 35C
0 0.0420 0.0420 0.0420
7 0.0087 0.1100 0.1287
14 0.0080 0.1177 0.1607
21 0.0133 0.1387 0.1200
28 0.0120 0.0870 0.1283
35 0.0137 0.1267 0.1337
42 0.0117 0.1163 0.1370
49 0.0133 0.1203 0.1507
56 0.0110 0.1237 0.1510
63 0.0140 0.1613 0.1837
3EAAEE WESE A5
31 FAAE HE MEEE 44
D w34 0%} Az
s Slope(K) Intercept(A0) R®
15 ~0.0002 0.0206 0.1585
25 0.0010 0.0828 0.4453
35 0.0012 0.0944 0.5022
D) g 13 A%
ex Slope(K) Intercept(A0) R®
15 -0.0051 -4.1708 0.0583
25 0.0112 ~2.5700 0.4094
35 0.0126 -2.4659 0.4296
1AHAPAR BHBAGAY A A2
11 AAARARE S FAsIA 9} w82 AE
D WgAE 05 A3
Slope(K) Intercept(A0) R Ea
~8552.86 21.32 0.8485 ~16994.53




Storage-Con.(%) regression

1/T-In(K) regression

-5.64

5,65

0.0023 0.0024 0,00
2) W2k 12+ A3}
Slope(K) Intercept(A0) R Ea
-3997.95 8.71 0.8611 -7943.92

1/T-In(K) regression

~5.76.

0.0032 0,0024
5.AHAYAE FEIIE A&
5.1 AFAPAE 4= /5710 4
ﬂ}_fﬂ'%—%—@ﬂ' o7 =
H
24 4 Pchi FE71HD | FE71OND)
(A_B) = "0 T
0 -0.2580 0.23 412.73 13.57
1 -1.9661 3.31 217.07 7.14




1. J= A=
o= AE 2 2 ERY Riss
A3 A 5718 A= AIY
FAAE A4
AR EE FEHs
A %71 7HY) 15C 25C 35C
0 9.0000 9.0000 9.0000
7 9.0000 9.0000 9.0000
14 9.0000 9.0000 7.0000
21 9.0000 9.0000 4.9000
28 9.0000 8.7000 3.0000
35 9.0000 8.2000 3.0000
42 9.0000 8.7000 3.3000
49 7.9000 6.7000 2.3000
56 7.5667 7.0333 2.3000
63 7.0000 7.0000 2.0000
E@X}E‘% WSS S
FAAE DA WSEE 4
b e 0 A5
s Slope(K) Intercept(A0) R?
15 -0.0290 9.4612 0.6541
25 -0.0387 9.4515 0.7464
35 -0.1197 8.3491 0.8423
2 WA 17 A
s Slope(K) Intercept(A0) R®
15 -0.0036 2.2543 0.6501
25 -0.0049 2.2552 0.7316
35 -0.0258 2.1817 0.9109
LARAYAE TAFIA ob Wga HE
4.1 AARAIAE BSHAA BT A 9 w4 RE
D kg 0% Az
Slope(K) Intercept(A0) R Ea
-6236.81 17.97 0.8822 -12392.54




Storage-Con.(%) regression 1/T-In(K) regression
1.327
2,043
3.253
\HJ
e e = =
0.0032 0.0034 0.0e!
2) ¥rgak 12k A3
Slope(K) Intercept(A0) R Ea
-8702.11 24.35 0.8504 -17291.10

Storage-Con.(%) regression

1/T-In(K) regression

2.197 719“:19"210?3
- Ll +*
ll—lr

1,099
-

= 67
e 1..(1‘1%_3‘1,_46

1.194
1.000 g
L]

-2.59

0.0032 0,0034 8,0032
SAPAGAE FEIIG A
51 HALUAE BEAA FEIF AE
A = otar_Z A 7 A
A | AFFBELHA | qnus s=as | 4510@) | 4512009
0 4.0000 9.82 148.64 4.89
1 0.5878 1.25 171.64 5.64




©® #ar FAAZE A4
3% 15 Ao A2 nydESHE 4y
A=
% 15C 25C 35T
717HY) AN 11 i A= 1 i A= o
(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 1.3740.40 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 2.094+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
#® 16. #3ALe] 15CAHA olgtstd 9 #s A3
A7 o] 3}5}3 s
71ZHE) S A= A9 A=
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 9.00%+0.00
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 0.021%0.003 9.00%+0.00
49 2.93+0.24 0.020%0.001 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
#® 17, 23] 25CAHA olgstd 9 #s A
A7 o3}t A s
71ZHY) T 2= A9 HE
0 1.35£0.32 0.143%0.009 9.00+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 3.56+0.31 0.234%0.010 9.00£0.00
42 4.02+0.86 0.231%0.055 9.00+0.00
49 4.10+0.16 0.247+0.004 7.30+0.21
56 4.06+0.12 0.23740.026 7.00£0.00
63 4.88+0.56 0.236+0.034 6.70+0.33




A% o] 554 25
717H2) = A= 340d H=)
0 1.35%+0.32 0.143+0.009 9.00%+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 0.250+0.011 7.00£0.34
56 3.77£0.21 0.212+£0.015 7.00£0.47
63 3.58£0.66 0.254+0.021 7.00£0.21

319 Bt FAAFE A0l wE FEIAL 24

ZAAR | FAFE | AF né%g royo | BAY g
= e ZAJAY
3 n=5, c=2
™ j} il A HkA| o m=10,000 0 -4.7 12.14 141 98
- M=50,000
S 18 0 -3.6533 9.16 145 101
H] & Al 0.3 0 -0.1570 0.24 242 169
A 54
5 (97 = = ) 1 0.5878 0.75 287 200
ZAFALRIAAS 0.788) A4&47 98%
ZAATY FAFY BSEEASRKE B4t A7hase] e ZTAXZ WIS 03}

F5F 44 PAHRTA

L % AE
% AFEY e HERFY 457
R R s
LT




2. FAAxE FAH3Hog)

771 7HY) 15C 25T 35C
0 0.0000 0.0000 0.0000
10 1.0000 0.9260 0.9260
17 1.0264 1.2007 1.0264
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