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Beyond meat

- Home style Home style A healthy protein Meat free Beyond meat :
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E mozzarella cheese switzerland cheese  gouda cheese

cheddar cheese

B e o
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cheese dipping sauce

crescenza cheese

yogurt  mozzarella cheese spread cheese cheddar cheese spr;ﬁ?ﬁeese

Hard

Soft

| |
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- 3 texture analyzer
rhecmeter viscometer

- = =
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fachl _ Kah Medium Cheddar

20000

8000

Tillamook Medium Cheddar

s000)
lestem Dairymen

Mild Cheddar

4000)

2000

° 2.0 a0 6.0 0.0 10 Wu o
Time [s]
2000

1. Cut Test 2. Puncture Test

2 E45HE 20{: Surface Hardness, Work to Cut 2 2’48 801: Hardness, stickiness

Kraft Sharp Cheddar Cheese vs. Kraft 1/3rd Reduced Fat Sharp Cheddar Cheese

Force (g)
2000y Kraft 1/3rd Reduced Fat —
m{ Kraft Sharp Cheddar Cheese i ‘1
k7 ot
,w? J Time (8]
il |
sosa] | I
\|\
Hardness  Fracturabllity  Adbesiveness sea| || ‘[
s i psec Springiness  Cohesivaness  Resilience | - - J
WOCTPA 11,505 18,680 T2 Q2% 131% 28% 20se) .V N e —
KRAFTTPA 11,156 17,565 662 6 1% 164% 3%
MPA . nme  ee Ry am 1%
3.TPA test 4. Adhesiveness test
o 24485 20{: Hardness, Fracturability, 2 2/438HH £0]: Adhesiveness, work of adhesion

adhesiveness, springiness, cohesiveness, resilience
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Soft wp Soft-solid w Solid

(a) Simple shear  (b) Uniaxial compression (c) Uniaxial tension
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— Transglutaminase(TGase)= EH &l o]

glutamylZ| 2} lysine2| e—amino grou

Sotm Zetel N2 &

MTGaseZt XMz|= CHHA
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of

0
Nun/\/\/{ + NH; |

£-(y-glutamyl)lysine bridge

25, TGasel| &M FtLE 2 M MHE
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@ NEHY
- MZolbEoINF S BAE JIBE MMMN SAHO w2H, I AZAY FRE
2015 T 1= 1,381 R0fA] 2018 1= 1,504Hd}22 HAHA 0.4% HAEsIFS. &
2 7|2 2 MLt 5 39200 2o A] 6,02200 0 BT 0.5%M ZrlsiH o0, £
T 5450220l M 5484220 £ SIteh £FUS ofF 2%l IxE S SHH
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1. 2 A= AT 7
(29 : o 9
e 2015 2016 2017 2018 CAGR
AN 5.932 5,585 6,180 6,022 (0.5%
Ty 5,450 4,758 6,099 5,484 0.2%
FE=H 1 3 6 2 26.0%
AR 11,381 10,340 12,273 11,504 0.4%
A8 AFAGE LAA, FLB NIFE ALAF, 2019
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microbiological, rheological and sensorial properties of fermented milks/1995/==
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MIME, Al RZHE BSES o7 2 S¥Y A= 35 My
[MAFAE : AJE X=X E 2sEE BN 2 S5 4F]
1. A7 8oty
1) Al SE24, A4 =AY ME MFY
- AEEE SE2Y, AEMXE T EHojE0| 21 X I U 7Y MECE 7 2 &
A2 ZAtsty BEAM MEZ MAESIF S (EA-1,A-2,A-3,A-4)
- MEHZ otz £2 TMZE EI|E
[X|= type(BS=Block Slice, BC=Block Cube, S=Spread, D=Dipping)_. =Al=AM
(A=animal, P=plant)_ %= Z/(CH=Cheddar, OR=Original, CG=Cheddar2tGouda,
P=Parmesan, M=Mozzarella, CR=Cream_ M Z=A} H2Z2X}]
EA-1. Block slice type X= HE
HEv BS_A_CH SE BS_P_CH DA BS P _(H FO BS P CH VI ES_P CR FI
- &t} Em| . i R
5 - oge HokEe] - & soaz - Ag|ng &n
20RY - spRAz - 28 *chEn| e X
(7}o4 4]22.80%) - opl|gkaetd &R (22 Alz)
Il Al AT, 2 a oo Woo
49, $uU=E, Eﬂ;’;ﬁﬁﬁi A, 2aded, AT TR das, 3auey
LR FREREL) AN iﬁngi.r A, et -‘é: -—‘ﬂl:[l'lﬂ)\é-i-j-'"r' 2t}
Adle, guzaa, S BUAS A¥ig ag 5 HE, LAY 3
o}z 2] 2p4& N =
EA-2. Block cube type = HE
HE BC_4 CH AL BC A4 CH P& BC 4 CH SC BC & CG SE BC_F P W BC P M_¥I
-eYE AT - @gs A -wgs s g
2R15Y (9% (=1%) (]) FRas - TERY ER - RAum Ew
s s - ey
A%, 43, g
Fh &% NG R AU, 4 S8 2dH, AN, A Do, 234 ’;j"“;:ﬁig;?
Fodz o A, guE AF A, AARF Eia UYL MR Y 2308 5 ;;_5' -
'H-’—IA"-‘ OI"'"]'-—EI-‘&]-’—IE "I’"'E")\do]'bl’i 5:5;:” E'_I:HH % E;}@E}Iz& %
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EA-3. Spread type X[= M=

HET S A CRPH 5 P CR DA SPCRTO SPCREK 5 P CRFO
A LAELIES
0By (8RR AB) - w2% aunzg 202 BUNE  ouaa g0 -2z s 9w
- Zjedal200% - teud U@

AdazFw, 2, HAlg, Z23ded, B GEdu YT
LR

M), ad, B fHalHg EE|gRohy ER cReby R

HEA-4. Dipping type %= M=
A= D_A_CREE D_A CHFR

FRRY - 22N A2 B0 - alYE Aol gl

BAA, B4, FlEEh,

Aous SagAw, Az, 9E, oM elabe| Ha, HThAlR,
ol gEay, Frhy E PEWAuR Medx|2d
g 25 =

=

® dMA=Z 24

— MXt= (Heracles I, Alpha MOS)+= Gas chromatography Z7|dte| 7|7|2 MEZZF & &/
UE XIo|E MTX-5 column % flame ionization detector2 £415}t0q |ibraryE HIES 2
ApO|7t st M ES RFEY T ULSF dataE HMAIR

- 3l7|e] =Ho=Z BM MAFI9 20 Block type2 A2t 2k 5x5x5mm’olst 7|2
MAEst] MEY SIS
(7h M3 19
(Lh FLF+ 2F 200C
(ch 7= 30 ml/min
(2h) Acquisition duration 340=%

@ SHIM(HAS) &4

- Bt M (a—Astree, Alpha MOS)= ¢I7+o| QIX|st= 7|2 B2l ABHSRS), ®EHSTS), &
SHBRS), THEHSWS)2lofl ZHEBHUMS), TlX[2] BEHGPS, SPS)S LB & ZH|2 M E9|
St /2= XIo| & EAM T

- Aze MMzl WH2 ch2n 2oy ¥ E 24 = M d7 IEE ddsi g
(7} Block type@t 2F 3x3x3mm° 0|5t 7|2 MESIR I, Spread, Dipping type
HE Sd4 ME glo] ALEe
(Lh 0,522 ME2st & 1008 s|Muj=2 60C 255 Jtst ¥ 127t WHkvortex) g
(Ch) 85-87C ¥ollA 307t BFSA|Z| T 1A|ZHS O sonicationsto] MES & 2 8

(2}) o{2tX|(No.2, Advantec)E 0Ztst = FEA0| ALZE

e A =] T |"—r'E'Da- "'::"E-- ‘Eiljg;"”ﬁ. :%'ﬁ"u EH"?""'I':ﬁ
FAFZYR, 2616 EHNLAUR, FhEEF oRAW, F2R) WA ;_F;E[;;. B3aE o]-w;j, ch e, e R,




3) EMAE ME
- AlE ME T SH2Sk= BRI US| fls) A=A
C

—
M RolM MO BIE 2

— Block type2| 4 MEF71 11
Melstden s=M = 351
7l 2E 1&g d=2 EZXO|IIL Aoz S24 A=1F,
= ZXESIX| 2%S. Dipping type2 ASMHOZ = A

= =
oel= MES ZHotE 7 'l SEH2 A =F0|7} ChE 250|222 HEHE 1Y
X

>
M
08
\J
N
°
I
n
k>
L
B

A £
@ Block type X= HMZ MMXZ 24 ZH1}

— Block type2l cube, slice X =M & 1152 T =2 245 21, PCAZZHOEA-T)
oflA 6% (BC_P_M_VI) M EZ0| Ef ME3= =tods| Ct2 & mfH S LiEtY . 6 ME2 of
ORMX[= & typel Z XM CF ECt =551 248 X[ =F0|7F JLEZE 2 & djE e

A7} LIEG ooy £35] Butane—2,3—dione MA20|M &2 &2X0|7} U= AW 2 EQIE
(28 A-2)
— Block typeOllA #|ct Sojof &

S & =l
Atol= 9H(BC_A_CH_AL) S8 (F=)x=F2nf JISX[ =T} ofd KFAX| =R 7| 2o
AsHIMNME XAX= ERe| M8E0(7F 7t UotH LIEtYE. ESH SSM8X= A2
acetaldehyde, Butane—2,3—dionell &2 ME0| FZ =lEon] ASMHXE AHE2
4(BS_P_CH_VI), 8H(BS_P_CH_DA) MZ2°| & ZE7} 3o s=MX=0= @l= CIE
peak=0| &l |7 = MAH/EMEfA 7[Qx= Zo/7F US W2 ZE T
(ZBIA-3, EA-5)
20000 prmr=m TR T T T TSI T T TSI T T TR T T T e 1 BS A CHSE
2 BS_P_CH_FO
3 BS_P_CR_FI
10000 4 %_P_G_i_v]’
; 5 BC_P.MVI
i § BCPPVI
0 t - : 7 i 3 7 BC A CGSE
8 BSP CH DA
10000 8 BC A CH AL
' 10 BC_A_CH__PA
11 BC_A_CH 5C

0000 A0000¢ 100000 200000 100000 400000

JZA-1. Block type X|=X& PCAZ 1}
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|ntensy

S0o00n

40000

* agooo

20000

10000

NM<T-5-FI001

Butane-2, 3-dione 68)

n-butancl{4H)

L TN M " o Vo— P
20 0 40
Fatention ime (s)
2 A-2. Block type X|=HMZE 2oty Zo}
BOBO0 |
40000 J
100600 | 1 BS_A_ CI‘I_SE-

2 BSPCHFO
antsa) 3 B P CORFI
| 4 BS_P_CH_VI
e B8 BS P CHDA

8 BC_A CH AL
3 J P 10 BC_ A CH _PA
10000 | 11 BC_4_CH_5C
'.'III'-f!\.J'
100000 U-JleJUII 700000 0000 500000 400 ".\.Z 00 ..u. 100000 .'l-'a.JlIU 300000 '|-J.I.JUUL'
J2A-3. Block type & A CIx|= PCAZz}
EA-5. Block type & A CHA= 320l Ao}
Cormpournd Sensory description Peak ares
Acetaldshyde Fruty, Pungent 9>11x4>10
Butanes-2,3-dione Butter, caramelized B8,10>9>
n-butanaol Cheese, Fermented 40>
Pentan-2-one Fruity B4
propvlenglycol Caramehzed 9>
3-Hepmnones
Swreet, creamy B4
[Z)-4-heptensl
Myrcense Balsamic, Sweet 40>
@ Spread type X= HZE MA=Z 2M A3}
- Spread typell X=HEES EAMst ZiH(EA-6), x= F Az|o/T AAE
butan—2-one M2 2 =4 IAEA =2l 1HH(S_A_CR_PH)0lA 7}& =H LIEIG20d
0l2= Ch2peakS0| 281(S_P_CR_DA)OIGH Eolx{oz &tolg

— 1 zl —




HA-6. Spread type X=X E IAZ0EOH Z1}
Corpound Sensory description Peak ares

butan-2-one Cheess, butter I:R
1225334 1 5"'“' PH

butane-2, 3-dione creamny 2o P CKR LA

Propyl propanoate apple 3 S_FP'_CE._F':'

Hezxansl X 4 S_P_':R._TC'

Cheese Fruity 202
2-methylpropancic acid
Butanoic acid Cheese

® Dipping type A= HE MAZ 24 Z3n}
— Dipping type2| X=HMEZ2
A et ey S20E I (FA-7)0AM= HE,
18 (D_A_CR_BE) M| ZoflA{gt

(D_A_CH_FR)2 o|2}= &

Mo
peakl| M&
Ct2 MZ Cl2 &7F0|o0d 2

BN & Hol7) SxlHOEE T HAAAE ST Her

L | =2 - oo
o=z LiEt
il
_________________________________________________________________ 1 D_4_CR_EE
1000 2D 4 CHFR
4000 -3000 1111 1] 1800 ] 1000 2000 L] 4000
FC1 - 83 744%
2 A-4. Dipping type X=X Z PCAZZ}
#A-7. Dipping type A =M EZ AZ0IE Z1}
Corapound Sensory description Peak ares
Acetaldehyde Pungent, Fruity, Fresh 22
butan-2-one
butane-2,3-dione Butter, Cheese, Creamy 15>
Ethyl Acetate
3-Heptanone
isoarnyl acetate Sweet, Fruity, Cheese 220

pentanoic acid
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® Block type X|= HZ StdA EA Zo}

— Block type?| cube, slice X|=HM &S 24 ¢ PCA(ZEA-5) % Distance(Al&2E FAMA
T) Z20E AEHES I VY =2 FAIEE LIEHH MES2 f2xM0| H| X5 o|m2 =2
Hz==0| =28 10,1184 (BC_A_CH__PA, 11 BC_A_CH_SC)2 2 =elE . MAIZ b= 2|
o1 (BC_A_CH_AL) M= = A T TE T=3HHE
k=2 =
= T
s ot g Hoe =z AlRE
1 BS.A_CHSE
2 BS_P_CHFO
c.\a 3 BS_P ORFI
b 4 BS.P CHVI
% 5 BCPMVI
3 6 BCPPVI
® ). 7 BC A_CGSE
8 BSP CHDA
300 | - 9 ErC_ﬁ_d"]_AL
' 10 BC_A_CH_PA
‘ : : : 11 BC_A_CH_SC
300 =200 -100 0 100 200 300 400
PC1-55234%
Sample: B2 53 Sample Type : Calibration Date: 2019-11-20 2 X 10:39:22 PC1-55.234%: 322.09 PC2 -18.645%: 103,84, Indice 113
J2A-5. Block type X|=H&E PCAZ T}
® Spread type X[= HZE SHHIA 24 ZI}
— Spread type XI= MEZ29| RAMMZ 2olE7| {3l DistanceZZHIEA-6)E MAHEU}S
m A2 3Ex|=2l 2 3,4H(S_P_CR_DA, S_P_CR_FO, S_P_CR_TO)0| RAIEZ} =%
s2M JEX == cl2 8t 88 29 S
- MEx™ol St xto|E =l5t7|2|5H taste screening (AEA-7)2 AHZE A 19
(S_A_CR_PH) =4 3A8X|=7} AlZ2Mof dH|5 £8t0] M2 HA&o| AY20{ o|X|e| Bt
st=0| 2kl E
Distances
1600
1400 +
12007 15 A_CRFH
o 10007 25 PCRDA
£ sl 3 5_P_CR_FO
5 4 5 P_CR_TO

J2A-6. Spread type XI=HMZE PCAZZ}
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- SRS_soumness

BRS GPS
—a— 1 S A CR PH
—&— 25 P CR_DA
—¢— 3 S P CR_FO
SWs STS_satiness —— 4 5 P CR_TO

SPS -UMS_umami

J8A-7. Spread type X=X ZE Taste screening

® Dipping type A= HE SHM

1=

Hu r|ﬂ.| Iy
_\,'-_'

— Dipping typel| &% x= =
(2=A-8)0llA{ Bt TEHO| o 2
o u}

MEZol2E2 PCAZZHAEF) F taste screening
LIEF=H, 1H(D_A_CR_BE) M Z2 3 E%x|= ZE0]
Zo|o| A9l 28H(D_A_CH_FR) M Z<2 WEH, #0F

A

¥ s ™ HC
o 1

-SRS_soumess
12

BRS _ 0 . .GPS

SWS ' STS_saltiness

SPS T LUMS_umami

J12/A-8. Dipping type Al =X|Z Taste screening

3) BSEN SE 4

@ Block type %= | Z
- Lo M Ehol == Block type & 7+ &M 0|11 HEX QI X|=&= | Ct&2}0]
MM E AZSM 107], Al2te| HdAMI AEMS ZtotslR S mf M chEolel A

5|._T!_I|. 5t

N
==
T
ju)

[
40 o
10 o mjo
EH
HU

rr Jm
z oM
|4
G
z
w
o
>
o
I
j>
e
o
02
_H.I
i
| ¥
d
o

X0)

ol
Py
o
|4
Ol
3

N
—
olr
==
fol
4

™

o |-|‘-°r§ BC_A_ CH SC =217t 7t& =2 &
HEet X M=o RAtdol = BC_A_CH_SC, | BS_P_CH_VI 2

or o
HH
1o
m
s I
ro
1(_J'I_l
=
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5t sl Y ZEX= A= ASMHX[=EHCH FEE2EH0| 2% =&F0[2t2 & = US
{2
C)

HHE ™ BC_A_CH_SC MZ2 &< butane—2,3—dione A
0y BHHIME SEM XX = M EZF SAFSH A&S LIEHS.

- ERARIEC| Zo| SME A
Lol 8|mE go| =Holw
=

BS_P_CH_ VIE 4

= oM M3 =T} 71 =%20d n-butanol, pentan—2-one S
of MEo| &olz|1 E} H=ZAle| AlZM HClx|= MEZZ SF ofE o] FAS
M !

- E)\FA—HA—I 2o}
1M

ru|ru
B
or
E'_
ANY|
o
e
N
o

= T OO =
- MAtm 2MZIoA Spread 430 sSM2zZ HAZEE butan—2-one, butane-2,3
—-dione A& Fz|o|st x|=e} oAtz & EMO|EZZ JHUMEWNME Foier = JEE

s ofet

® Dipping type *|= &

— L /2lof| AlEtE|= AEM Dipping type x| == BtolE 7| O X| 2k AL
2gMo| ot 7o 7 F. Lixo| Ho{H= F@Alo| AMCotx|=It Eof HEXo|E=2

—

Hch Zo|9l D_A_CH_FRE Eloz MI3

DXt So| A7

-

- D_A_CH_FRe| & ME2 acetaldehyde, 3—heptanone 0| &=} 10 SBHHIMO M=
B, £8H ._F“*OI HOM =2 Hde 2 LIEtG=H EEAA EMA AMCHE Zetsh ohekst A
ZOoM Z|Clst Aoz HCHE
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Ma,
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0.1

0.1

15

25

0.7
0.2

55
45

0.1

15 0.8 0.1
25

25
25

0.2

45

0.1

0.1

0.7
0.7

0.2

55
45

0.1

0.8

0.4
0.1
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0.1

15
25
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45

0.1

0.8

18]
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0.4
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0.7
0.2

0.8
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0.7

0.2

0.8

15
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0.4
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XM & Spread type M=

b (%)

a (%)

Ingridient

54.3

55.0

Fermerted solution (Almond)

29.4

29.7

Coconut oil

5.2

5.3

Emulsifier

1.0

0.0

Carragesnan

100.0

100.0

Total
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35, 94 ] - :
- HdAgol 2 %
(g 2Y 39 HUE]
509949 B
71| He
e nas an e
O3 A-11. A28 X =Fole A
Lt. Dipping type 7|2t gHd| M &
- 28E AMgolM s ABE Letd Tolde MBsin MME Mot Zo|aKE D
5t0] ™A 50~80%, A= 7K 15~35%, 7&HAl 0.5~7%, &@5F 0.4~4%=2 = =2
HietS =dst= ofu|AEE Flst
- oz FEL|7F WMSHX| 21 Mt Z20|7F 2= V|2 v Y| E sh7|ef o] A
SiIion] O3 A-129| WHoz AZRS M=ot & EXEI &
EA-11. Dipping type 7|t} gtd|
Ingridient (<%0
Water 2.6
Plant based ail 32.0
Ermilsifier B, 0
Flaror & Taste £.0
Guar gum 3.0
Carotrne 0.4
Total 100.0
Rhedlogical property Flavor & Taste

{ewrn, emulsifier, waer)

(yeast, salt, cheese flavor)

M
Heating(80-85%C)
Addition(oil) &

Homomixer (3000rpm)

Cocling

Dipping type

J2A-12. Dipping type

NERCE R E S

_22_




b

m_.||_ mu 7 Of
ile) S < & 7 L|
R %= K i i K
i W o @ W T 5 R T
o 7/o ..M £ - MIE 7ol ok U F H|H_ =0 Lml g
io 0o £ 33 z P Y £ o K 00
o“_O == = o W M H_| - © Ha
= g M € < < K K oh > 100 &I =
I - Q -l & o & B0 or
ol 100 _|_._ ™ N < Ir _.A._ ol _A_l X o_
O o 3 10 .S o 0 i Ok e
= ~ = = Ip ol L = jol - 44 o<
— N IS ol KU o1 NI 5 — ol R Rr
N g <k = M = = 2 X < - K
: 4 i 7_”_ _._.T_ I _J_| 2 < O T J—
oM W@ 5 R 0l oy X Ko : <t =2 &
SE oyt W 2 s . T < T o
o E — 0k 5 _ ol K =) oF Mﬁ ) o = M:._ K0 Bl all
N N m K Hin ol & 3 0 KH < 10 < Mo = [,
o 0 Nl o R or Ko R — <r P KK T of -
S = — I £ o £ o nl IH S = o M .
.~ ol _— - O_._ - 110 i | “_un_
TS w o %0 = S M _ % 3 % Kio
ol < (@) . ol el - _A_ﬂ_ =
g g z = 2< Kl = T 3l o 3
= RS ow N S = R n ol Ir ooz = = il o
6 oSdo T S Mo X T M Ry w2
s gk 3 Kl om 3 _m K e I T x5 H
o o9 K0 g B g ° = ® = i R
N z ol 8 RSN o W Ll Mu_ WJ < Jq = Y Uk
o ~ — o Y K - T
Sy 815 S® Sw oyl 0 T Wm0 =
2 I £ 9 = B Ko X0 v 30 Mo N X m % = - o
o = ® 5 Rhog ey s ERE = -2 =X
"IN 8w B2z g R K- o < =
L KO & ™ D b U | o) 80 < oy KO ol - . 10 0 = — Al b
RO of € o & ooz oo . R : R
. 4o o £ = o = aoE M o o Q Y ol = ol
T r o _\_m w0 _- s W o o % oF Ul 1 =) o] o N M E
IH o r — 37 U W o op ™ m al W — Bl pod 1of o] o = 0T K0 =
= < m @ Z .._M Ho Ty F < T IS o " “ o % % o 10 _%v._ o oF KIr m
lof i OF IR > 0o o0 & F 1w = - N o J =
w0 S o W T 23 4 o K| -~ o N & < o = = Kl
- © ol = 0 00 o - oo I — SRRV == = K o oF
Me_x_ﬁm%xﬂ4 a%aoge._@_o.i Wm___olfml 3 T = W = S — X =~ 0
T 54_A|_L|m_ro__| g = n oX |_._o.r_9_=ﬁlan.1am H__E_Aﬂ._ku.r,w o) T < nd
- T K B < _.A_ o = u O T _AL P2y KOy [} 00 A_I O — —_—
ud o . o T — — _ _.A._ _“__._._._ no ol ) n__g fary 00 K4 o pal — = _“__I T < 0|
c oM - Rl gy <MK 2 7 Gl iy I w kXl Mo ME = Mo ¢ Mo <R R ORI . 0 O © =
@n I = | IH O g zn < LTI Ky o < o = T M w MO ol = —= i
I @ | 0o I | ® l_ﬁl <r : (m\ ol ol ey KA y m m_._”_ H i i T = = & o =50
B T mor o oo
I o | [ | Bl olo N 33 o
= I o .mu.m |

- 23 -




EA-12. A|SNEMIE ©5 pH 55 Z
; Addition of CaCl- .35
Soy protein
No additive 6.60
Addition of CaCl- 4.77
Almond protein -
No additive 4.77

I
chafarg o Metd, AN E & B = ufeholl w2t Block type

3 —

of 28+ olxl =X HILE NYHH0! TPAS SIZHTIEolM 1RHAE 2l

Mg Ny

- AE = Block typel| M&E™ X|ZZ HElE FXlot=d 528 A&

ChFSHA| LIEF B2 M-S sl T |l Z7F chetetof| 0| x| = de

8H ME2 STH2 cht IR o J= 7.45N22 1652 vl & X

3 HeElE TAsts 7|2 sjgtlel Ho2 ol

- SHX|2F ZASHIAM 1683 ME 2F BUH0| =11 FMX= AZo| L

SOl 4% TFELE FEXECt Hol MEF | E ZaA7| 2D

xxzte 2t& H=e Hgo| e

HFA-13. Block type Hiigtd|ol| E TPA E4AZ 1}

Na, Fermented adlution Gum Starch Yeast Lactic acid =~ Hardness(N)
1 55 0.7 15 0.1 0.4 4.80+0.3%
2 45 0.2 A 0.1 0.1 2082059
3 45 0.2 15 0.6 0.1 2.80£0.11
4 55 0.7 2h 0.1 0.1 2531054
o 45 0.7 ab 0.8 0.1 4.44+0.21
B 45 0.2 25 0.6 0.4 2.90+0.24
7 45 0.7 15 0.1 0.1 2.93+£0.30
8 55 0.2 a5 0.6 0.1 7.4510.85
4 45 0.7 25 0.1 0.4 4.33+£0.32
10 55 0.2 15 0.6 0.4 1.76+0.2%
11 &b 0.7 25 0.8 0.4 3.01+£0.78
12 55 0.7 15 0.6 0.1 350013
13 45 0.2 15 0.1 0.4 4.24+0.29
14 45 0.7 15 0.6 0.4 1.31£0.04
15 55 0.2 25 0.1 0.4 2.81+£0.15
16 &b 0.z 15 0.1 0.1 4 571028

f a3 g FiL _'.'r i4 g iy
J2A-13. Block type Hiigtd|ol| w2 A A

Cohensiveness
0,1440.02
0.14£0.02
0.1710.01
0,13£0.01
0.14+0,02
0.14£0.02
0.14+0,01
0.100,02
0.1340.02
0,1510,02
0.1240.01
0.1310.01
0.,1040.01
0.1810.02
0.1540.01
0.1140,01
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Almond protein( 1550 Protein solution

Glicose, Water (Sowl0ss)
Pasteurization (90°c, 102 TG 1% (G0°c, 1hr
FermemerEm Addition d nixtures
(YF01 /43°c, 6hr) (etarch, gum, dl, flavor)

Ermilsification (75-80°C)

Cooling & Aging
8 A-15. Block type Al=M8X= M= 3Y

o A

— YE X
RT Compeound sensory description Peak area

butane-2,3-dione Butter, Caramelized )
89,53 uE T
butan-2-one Butter, Cheese

J8 A-16. OFREEI waolol wa M, F MAm EAZD

HEA-15. Block type AlE2M8X= J|LHE 24 Z1}

Vegan
Analysis Target range Tar :
get{Min)
A5 oy vy | TR0 BIEERER
Calorie(Kcal) & 314 .56 293,71
Crude protein(%) 15 0.19 4 89
Crude fat(%) = 25 .68 20.83
Mutritional e 4 3 vdratal%) " 20.67 21.67
compositions
Cholesterolig/100g) & 0.0 0.0
Saturated fat{g/100g) - 24,1 17.8
Transfat(g/100g) - 0.0z 0.03
Hardness(N) 9.15~22.39 12.80 2.80
TPA
Cohensiveness 0.22~0.48 0.51 0.14
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XEE

0.154%£0,016
0.380£0.075

Spread type TPA &

0.202+0,039
0.196x0.035

TPA
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Spread type M =Z 1}
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EA-17. Spread type MEMX= J|LHE 24 Z1}
Dairy Vegan
Analysis Target range Taraet Max) Target(Min)
S P CRPH S P _CRVI Lab praototype
Calorie(Kcal) = 352.20 23h.29 339.52
Crude protein{%) = 5.97 0.22 451
Crude fat(%) = 32.44 21.37 32,80
Ruritional te v ot ateba) - 9,09 10,52 6.57
compositions
Cholesterol(g/100g) = 90.2 0 0
Saturated fat(z/100g) = 2202 19.51 27.80
Transfat(g/100g) - 1.43 0.02 0.07
Cohensiveness 0.17~0.42 0.17 017 0.28
TPA
Gumminess 0.12~0.37 0.12 0.18 0.16
4) Dipping type Al=2MX[= 7fgt
® #ch So|ax JH
- gAd & A= ZSFE 5T M0 MAZE FME AHAlstod O A-19°| PCA &
Distance (A|2E FAIYE) A5 AdEHSE O 712 =2 RAISE LEMH ME2 A7t
Lalst 4 5|:|-|o§ LIEFH
- JZ20lEJM(FE A-18)dM= 1 MEo| & HE7t =7 HEtGen X[=, HE{2f ozt
=l putane-2,3—-dione, butan—-2-one M2 1, 3HO|A =7 LIEIE. 0.03% T2Ho =
CHE @otsh Zofet g H| st e i 12 ele|AM el &o| cta XHESH0] 30| natural
cheddar cheese flavordll 7}& M&tstctn THEHE
- 27| Zuol| w2t B8 7 SN a= 3HHe| A= E MASIUCH b= H|HA SEZ
A2 71s5e M X =8HE sl F= Z0|AK, c= O|AEREE MY S2 AF25H0d
7|2 x[=Ctel Z&SH ’Etg Fa e
Distances
i Jr 3 500000
r/.-.\; 400000
3 ;: 1 g 30000
1y '"“‘“";-a,; g
S 200000
) By N
00| %k, 100000
2o '&2
" = o v ! " = = & =1 = & = [ 7l
e b :!'.‘1&?523:”0: e S, e = - = =4 & ] 31 1 w =
JEA-19. AI=F Y PCA Zu




HEA-18. A= /Y 20t Aot
RT Cornpotmd Sensory description Peak srea
butane-2,3-dione Butter, Caramelized, Creary
29.47 1,35
butan-2-one Cheesz, Chocolats
32.14 Ethyl Acetate Acidic, Butter, Caramelized, Sweet 1>
44 33 Acetoin Butter, Coffee, Creamy 1>
Butanoic acid Butter, Cheese, Rancid, Sweaty
58.18 22124
Z-methylpropanoic acid Acidic, Butter, Cheese, Fatty
@ Dipping type Z7|& tligh| Mz Znt
- Dipping type A 2M X==Z M=ot A2 =LA ERe AHZF 2! MAO| XY EAUS
0f ZSoME Mot Zo/7F Zstd Q9| H0o|X| gbot MSEIF =5
- dutMEo| AP =X 22.6% 2 == 24 AMChx= A (D_A_CH_FR)2| X|gt
S 10% F=ZF0 vl Al =2 0[R2 S0l M Alfte|= AEA HMCotAERY AT
16% T=ZEU2 Aot S I ASMHoZ A ME Al EH3 XY ERe| Z0|E F&o
7| flet xto|z2tn mEHE
- ZCH B2 2 05% 2 S=M 2.43%E FAISIR 20| M2 43.50, Rate index 0.28
2 BRIl Mo MEtstol EMH0| FE SFUE FoE AS el
J2A-20. Dipping type AMEAMX=(Lab) 71t
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Almond protein, Water

Iixing
Erzme 0'5.% Freyme 1?’6 Enzmne 0.5% Fnzymme 0.5% . 5 Ao A%
(w/w protein) (w/w protein) (wdwr protein) /% proein)
Incukation Incubation Incubation ‘ 282z A AF
(50°C 3l (50°C Shr) (60 3hr)
Heating & Tnactivation [807C)
JdEA-21 M7 24 =23 dE
L} OfZECh HF5oH M
- 7MiM HEE §4& F=HS o= gl =S Ho| ME510{ JfMETE
HZSI DA B ofZSEk WEM JMES Zzte] 54 U ST BN 2T S 125l
O3 A-229 #Ho 2 x| =3st = o|ztst ME EA 3 ZUSHIIE AAE
Almond protein, Water(13%)
Mixing
Enzyme 0.5% (w/w protein)
Incubation (B0'C 3hr)
Inactivation(807C)
& Addition of glucose
Cooling & Addition of probiotics
Fermentation (43°C 6hr)
O8A-22 Ot ECHd gtgoH JfM =B
® Block type AlEMX= M=
A7| AlEMEl BilE U ol2Schy wad WMES MBsiof clekst |2
Blocktype X|= M =(O&A-15)0oi Cist ofH|ASHS AAIEH( xS @A ctA+= ot 7[&
B She| 2=z Zoigie M elgh
- ol= uigo=m chlE g% oAb W MAE HAo| HMetst £xol ToE Aute MA
5 olstet 4 U pHSH
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EA-19. Block type X4t djj gtd|

Ingredient(%)
MNo.

Fermented = : Hydrolysis ., .

almond solution 7 solilion (Rice) S o
l 41.4 18.4 4.2 14.2 14.5
2 17.0 5.3 16.0
) 40. 16.8 15.8
4 41.0 16.7 h.T 13.4 15.8

3) Dipping type XI= ZHMAIE MA

=% 27 oA B

- 2XA oM =2 Ho|AZ EHYE FRrYUaW A2 Plant scale test TS LM =
HIY F7 350 EZHY. 7|E FEE YUY Al FIIEF7 et gl Al i
d 3=20| 27t &elstol 35 7tse RIS TR YA E FA-22F 20| FIHHeE 4
Egt
@ otz =gl e M J4ME &8 3 Dipping type MEHX|= M=
- MY Ao M otz =ct &E M-S dipping, spread typeol X &ESHA| Rt olRE 2
ol TESIT| 2. 3RHAE Block type THHZE SO d70fA 7|&E of2=Cied Wy
Wo| ZHRE =2 ol E +E=t= JHUsIU2EZ 0| dipping, spread typeol &
Mot 28 JtsM g HAES

FTRYEN2 2XHE HEE SE2 3511 ofm = wad JWMES XEE
O2A-229| dHo 2 22t Mxsh & T2 X|EE d|lusty| 25 pH, Ol&tst A28 24
2 H|lu #HItet
- OlZ =chdl gtgolo| M E Mol wZ Dipping type Xk HES 2a EA-202| ufj &t|
2 2AtAE J8A-129] M=3-E &8st AE2E M=t = ZHYIIE 2l 24 ¢
HsYIE AAE

FA-20. Dipping type X+ df &HH|

Ingredient{%)

No. Fermented Fermented almond

Soy milk solution

4) Spread type X|= JHMAE MA
- B X|= gEefQl Spread type2 2AIAE ARNIX| M2k =
2 LS5t X|gH B 24 JEX= O] SF0M Z[Ql5t=
o

VOCZt =telE. wetM Fo| Z=tE flsi A8R= AL

0z
o

0

Water Starch il




® IAZX= Flavor 232ld
- MMX[=0 == FEX= Zo| EMHS 125t 40| ofd R/, B3, A=
ALl flavor2 EH/SFER FHlsto] & 2352 & AXME 0.1% solution2 2 M =3t F
CHE ftsHILE RIdgt
® Spread type AlEMX= H=
- Dipping typedllA] =7 CHAM A 2 ot =Ctd gtgoio] JisM S =tolsto 0| & &&5H04
EA-212| HigtH| 2 /2 E FH|gh ZH|=E /IRE dijstst 71E(80-85TC) 3 5735t
(3000rpm, 5&2)8t & WZEIAIO|A WZ510 Spread type x =& M =&
EA-21. Spread type A gt s S|
Ingredient(%)
No. Fermented almond . Plant based Tapioca
: il Gum
solution cream starch
1 45 33 13 3 =
2 43 32 20 0.4
3 43 3¢ 20 - 0.6
5) x|= &Y Scale-up test
- LabollA =AMstE AME 2 SHE 235101 T2 2K & A= =z M =25 HE
= Tlas
® Block type Plant test
7. ot =hel "l oH
- HEE Y45t= ME ST HlE ol#7 ez Mu| MEMS Felsty| s wE
=, EaFNZE 242 HiXY A 1E S YO ZE WSt HEAAMHS AAIE M=gH2
a8 A-228 =MZ i on] MA Al O|ME oMM S SOisHY| /s Alg 2 AR =X
42 90C, 10222 Z3lst¥ wUFA|ZIE pH 52 dldet
L}, CHECHHEE
- Block type xX[=2] Ax ZHE 2ol AIE= <= HFEHHES] = ME S 2l &5
ZTE ALSSH] v XY 2 977kge| EEHCZE HAAES R Adst §EM0| U= 2ME
Lab Ad|2fe| wHted 2T AL&51} stHA|ZEe] Xt0| 52| Gapl 2 i E&=ME 118510 &
222 HEAZHN XA 2type AESIF 0] M=wHE2 OZA-2322 et
Sov protein, Water(10%)
Mixing
Enmmme 19/0.5% (wfw protein)
Incubation (50°C 1hr)
Inactivation(80%C)
O8A-23. tiFEHElE M= 53
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#3

4,87
8.97
9.47
g.14
7.85
7.40
288 M2 Block type

Protein(%)

H

—

[3=]

c
—

_l

A
(=]

(=]
=

)

C (Control)
#1 (RiceA)
#2 [Sov)
(FPea
#4 (RiceB)
#5 (Teast)
24 A

3

#
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=
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LIEHH O THE 220
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=

71 14
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=
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J8A-25. 0= =Gt g ol JHME
® Block type AlEMX[= 7{M
- i &H|E Block type A= Lab A2 EAsH A1}, 483 25 HZ = T EHE block
e = LEMGL 1H MES A9 Y2 FdEThE Hth Al FelJt ot HE s = o]
LtEHE. 48 MEZ2 hardness 11.18, cohensiveness 0.292 22t M2 24 =xol
9.15~22.39 3 0.22~0.48 Helo| Matet AS =elet
- 4H MES =M MEAXE Eolot = Zcii &S FAeh Aot 10%E 2XHA T CfH|
oF 2 BItst A2 &ele 5 UYL AsFHIME Ma oo YSstl =4 Tt
SX|= HErot Xl A x| =of ®ALSH 0| & AlZo| el MSEICHE 2|740| LIEHE
FA-22. Block type i gtdlof| mE TPA &4 Z 1}
Result
No. Hardness Cohensiveness
(TPA) (TPA)
1 8.39+0.18 0.22x0.01
2 £2.25%0.,24 0.19x0.01
3 10.97+0.20 0.20+0.01
4 11.18+0.79 0.29x20.01
f
8 A-26. Block type 7HM AlXME
2) Dipping type *X|= 7HM4s A
® F7 g =A+ 2zt
- HYSE HAES HAYE F7 32XME 37| sl £A-232F 20| 97H2| Mt HelE
et Il T M=xEHMe 42 HE:ZH, Hel S B2CE & MUSIEE kg E= &
Chel 20| 7ot Mt 2lelg ZHE AL Eel=X| 2. dF HIARE| 2H0o| JhsEt
AT UAJX[TE 7[E HM2lelnt HEZ RYE 0] S7tstAHL SAtollM HE F/RE
THE = Uc AU T, YA M| ERSId =7 2 HEel gots HAESE A2z &
et
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HNo.
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Crude protein(%)
4,90
B.77

Rate index
0.20+0.08
0.53+£0.00
0.61+£0.01
0.61+£0.00

88,68
g7.1z

Result

Hlof co

Moisture(%)

E

=

<

¥iscosity
142 2757 .30
45.31+0.34
27932172
29,940,068
— 37 _

pH
4,90
4,78

1
2
3
4

A-25. Dipping type Bl
HNo.

ir
AL

Product
Fermented almond sclution

Fermented Sov milk




2 A-27. Dipping type 70 AlH &

3) Spread type X[= J|MAE Z3}
® ABX|= Flavor 2324

lavorg A A 35, BYAl 25, CYAl 35, CH

40 M

X 452 Hlisto £HE "HoLsH 23 Q& Sofjskol gl RedAR 2 7 20|17t
== CYEA &0 7ta MS =0 MAESH T Spread typed| ME ZAlals

® Spread type AEMX= M= & "I}

- Spread type 332 HMUEZE M=ot T SMHS 2Mst Z3, 281 MEo AR

cohensiveness =3l 0.17~0.42 CHd| Z3gt 0.17, gumminess =EQl 0.12~0.37 CHd|

Zagf 0.212 Zt2te| S EE 2AMSIYS. 722l glo] Woll AxZa= Jlsst 2AM0|
SECHE "WIE 23

M= on] gt Aato| gfof S5t ZHet AR = Fo|7t M
A

Result
No. Cohesiveness Gumminess
(TA) (TA)
1 0.11£0.02 0.10x0.01
i 0.17+£0.01 0.21x0.01
3 0.15+£0.01 0.26£0.03

8 A-28. Spread type ZHM Al E

4) X|= SF8YE Scale-up test
@ Block type Plant test

SR=kRy

- SIAMH| MM S AESH| flol HEx, A =olA 42 AEst 2ot HAESDL
del= optg & &R0l g pH Hals & Mdu| 25 25 sHAIgh mit 2 Wkl
2 LYaxo 47 ESA ot YLio| EUISSIY saF = v WY WHEO| =
of MZ2o| & X xF0| Jhseh Wt Mb|l= ooz MEsR 20 25 pH =
HE 12{5to] LaAZIet 6.5A1Zt2 2 BII5t0 SEE HEe

- RawofzollM ket ®MEZES| olatst EMZ M= =S pH 4.9, = 87.17%, =&t




pH
5.50
6.46
5.41
5.25
5.71
5.23
4,97
4,90

6.5

Reaction time

&
P!
<r
pifd
X0
pal
ol

O

e

<

ok

HIOHM
ol

A-28. o}

v
ar

<10
<10

87.17
negative

Result

o

¥

fa

Moisture(%)

Crude protein(%)
Clostridium perfringen
Bacillus cereus
Coliform

ujo

7ol

=~
1o

0l
B3

—
110

__2
00

T

H
KHl

=2

oAl

8.74
<10

89.86
S

Result

89.86%, =Tt 8. 74% =2 Labl} FAISH &S LIEH].

A-29. of

Analysis
Moisture(%)
Crude protein(%)
Total count
Coliform

i

of A= CH

.I

Ct. Block type

2
=

10l
Ir
pifd

ok

tol AlMlZES A =

S

=& i gdloll =

- Lab

nf, =CHE 9 97% 2 AlE2A Ef

o| block type I THEH

KK

oo

—_
110

|_.1
110

iy
K|
K
20
ot

<r
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- TPA ESHAM= A|MEZ2e|l ZAS hardness =E 9.15~22.39 oid| Zzgt 12.36,
cohensiveness =3 0.22~0.48 CHH| Z1igt 0.212 FEHE0 24 [IHE 22 1

o = = OO%,
95% &2 MU . AI“F block type X| =2}t FAISH =EC 2 M == =AZ0| ¢S
St oEsh Al "ot =Y 32| i 3¥E 22X flg Aoz meE
- O MEHZ AAISH 25EI ZofolAM = &=E H7 Mo 2 7.1, 20/ 6.8, =&
2471, MAZISE 6.8 0|F 0] 6 O|MS XIX|et H[E2 94%, 92%, 89%, 92% = L|E}
AT AEN X =9 A (Aol Zo|JF [ BF diE 0| EhestX|EE 2 A2 block
type X == WE, 24 52 3HS &350 =M x=2| Fo|2t ECt FAlStEH= 2|7 0]
oloi=
AN AA O
- olME 2MZToIME JEDIBE REoR AEsINS i 2E FBolN 72 U A
& %S sfels
EA-30. Block type Plant scale AIME JdAdMHME 3 M M Z1}
Vegan
Analyeis Target range ;
GeE Gy  Plan prototype
Calorie(Ecal) - 214.58 248,68
Crude protein{%) 15 0.19 9.97
Mutritional Crude fat(%) = zh.B8 18.98
compositions  Cholesterol(g/100g) - 0.0 0.0
Saturated fatlg/100g) = 22.1 13.13
Transfat(g/100g) 0.02 0.04
5, Hardness(N) 9.15~22.39 12.60 12.386
Cohensiveness 0.22~0.48 0.51 0.21
FA-31. Block type Plant scale AlM& o|ME 2M Z1}
Analysis Result
Claostridium perfringeans negative
Bacillus cereus <10
Staphyiococcus sureus negative
Coliform <10
Total count 30

J2A-29. Block type Plant scale AlHZ
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@ Spread type Plant test

- MM FHE ALSSHo] AN EL HUME FAMZ M= =CH 4 09% 2 Al24 EFU
CHH| 2k 19 on{ S Ef 3 H|W AT 69% &L= MM JEXN=ZEZ= =2
ChiE Blere TESINS. o #F AN EoIM BalAH S AESX oot BaAH S
of BRE S24 FRAE ol ZalAHSS 91, 424 TYAE el SIS Sof
clotr Zoio| S4Mg AES Folem BRF 4 UCkD HeiE
- TPAZIMIME AIMES| &< cohesiveness =F 0.17~0.42 tid| Z2fgk 0.35,
gumminess =& 0.12~0.37 tid| Z2lgt 0.152 EX™ =0 M SE 100% =2 =M 5}
oo
Py =]
- oM MEHS MAlst 25" It ZojoMe e=5E Ha AT 2l 7.8, 0] 6.8, =&
273, MAZISE 7.1 0|F 2] 6 O|AS AIX|EHH|E2 94%, 86%, 97%, 92% 2 AE
AN=Z2ZMe 7|3 57 =2 AS & = AV S. Mutdoz Zast Fo| 3 2E Mol ZolM
Hiol2 2l Ho|He[2f &M HIAS | =7|skK| 2ot Ect= 2|740| LIEL
- oM E EMADIIME 2AF FEHoz HAESIRS Il 2 50 44 Wi Matst A
= =elst
EA-32. Spread type Plant scale A|M& FAME 2 M 24 21}
Dairy Yegan
Analysis Target range Tetat Mux) Targat! Min)
S P CR PH S B CR.V] Plant prototype
Calorie(Kcal) = 362,20 235.29 374,81
Crude protein(%) = 5.97 0.22 4.09
Nutritional Crude fat(%) = 32.44 21.37 36.57
EOmpositions o slesterol{g/100g) = 90.2 0 0
Saturated fat(g/100g) - 2z.02 18.51 32,81
Transfatig/100g) = 1.43 0.0z 0.08
A Cohensiveness 0.17-0.42 0.17 0.17 0.35
Gumminess 0.12~0.37 0.12 0.18 0.15
EA-33. Spread type Plant scale A|MZ o|ME 24 AL}
Analysis Result
Clostridium perfringeas negative
Bacillus cereus 310
Staphyilococcus sureus negative
Coliform <10
Tatal count 1,400
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@ ! K@ | M- 83 0l | N0 30 Ho o o

Vezan
2.79
23.20
2,85
008
23.25
0.55

Plant prototype
ceg.04

Dairy
Target{Mazx)
D_A CH_FR
134.23
z2.43
9.39
58.6
1.8
0.05
63.26
0.33

~0.40

£4.16~63.26
— 42 —

Target range
0.23

Saturated fat{z/100g)
Transfatig/100g)

Calorie{Kcal)

Crude protein%)

Crude fat(%)
COMPOSIons  cpolesterol(g/100g)

Wiscosity(Pa.s)

Rate index

A-34. Dipping type Plant scale A|A|
Analysis

i

AL
Eheometer

Mutritional




EA-35. Dipping type Plant scale A|MZ o|ME £

Analysis Result
Clostridium perfringens negative
Bacillus cereus <10
Staphylococcus aureus negative
E cali <10
Total count 200

T2 A-31. Dipping type Plant scale AlAZE

I
K
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A2l A= fEY SHWIL A 75 L ANE 24
A

|2 x| = M ZF2| FESY g7t & "IHAFF]

1. AN =~ apd
1) A= HZ gefjol w2 24 24 4 8 =AHS 29H)
® Block type

Block type x|=2} 2t
2F textureE SYSIULLT SHHEE EAM2 1HEE QY
HESo| 1HE0| A=Y X= AFHUZ
— Texture &M HYHHO 2= texture analyzer(TA)ZS O|&35}0{, texture profile analysis
(TPA), £t &, 2§ 22 oz gIt Yol A=A, O F TPAR 242 Hot
ot =20| 8HoZ A BUS.

MES| MAEl= tHEE cubeHEl =2 7|7 (cork borer, mould)E AFE35t0] A F 51U S.

>

ITR— x| =< 1 O =9 kT o| 2 A HA
#B-1. Block type X[= ZH F =f(11H)2] 24 &4
Type [S-42%8 Cheese Added Sample Texture Rheology Reference
Hardness, Korean Society of
Adhesiveness, 20 mmipound adaptec Feod and ’cgcar\-'
AEA Soy cheese Soy 15x 15 %20 mm Fime * lpad cell: 10kg = == = ST
o Cohesivensss, . 2 Science_ 17- 65-79
* clearance; 10 mm =l
Springiness (2001)
Firmness,
=it Journal of the
o Springiness, Wil Science of Food and
==4 Cheddar cheese = 25 % 25 x25 mm Cohesiveness, * 75 mm compression plate = = Agriculture. 87 641-
Adhesivenes, = |oad cell 100 kg 9 550 I’EGE’"'\
Chewingss :
Firmness,
Adhssivenass, * TPA test Journal of Chermistry
Sp o * i i - =21
EE4 | Cheddar cheese — 50 % 50 % 10 mm r.prmgln_ss‘ 25rrjmﬂd|amet?r eylindler = =— Aricle D 2590380
Cohesiveness, load cell 10 kg 2018
Chewiness, * trigger force 0020 g
Resllience
* TR OE5 tect
* stainless steel spherical probe Journal of Food
- - Hardness,
EE4 | Crescenz cheese = * Cheese mould AHE AR with a 12.7mm(0.5") diameter = = Quality. Article ID
e B * load cell 30 kg 5062124 (2018)
* trigger force of 5 g
Hardness,
i Joi f 1
88 * Cork borer A+ “é:::::‘i:ii: “ TPA test AumT:l _Cn :”E
+ Swiss cheese sunflower oil 25 mm diameter x b '_ N * 37mm dia flat plate probe — = Chemi ; ;ﬂ r; =y
a3l 23 mm height Py ey, * 5 kg loading cell TR e
Chewiness, 917-924 2000
Gumminess
= - Hardness, -
== * ME X £5i
258 o . ‘,.ka borer A8 Adhesiveness, * TPA test rDEE! B EE?[\[h
+ white fresh cheese Canela il 0 mm diameter x et + 505 Sz — = International. 40: 529-
AEN 10 mm height b g s 537 (2007)
Blodk Springiness __
AQ-mm, plate-plate
Bbpe * TPA test s applied at 2
Hard ness, ’ i : < International Journal
Silbchingt = A flst plate probe (P 0.5-Dekrin Hz to the S o S A
=4 Cheese anadlogus . HESZ2H 10 mm G £ cylinder probe) with 05 inches of | G, G7, tan (8) |samples, the heating and coolin i i
9 Cohesiveness, ¥ i g g echnology. 43:
Sornnginess diameter rate used was 2 C min1 at 20- 15811592 (2008
pringiness * Trig force was 20 g 60 Cand the tan d values were g
obiained
* Cork borer AHE: Fr;;'::iii i Intzrnaticnal Dairy
=4 Cheddar cheese = 10 mm diameter x E\a&t\ci‘(ym W% s = = Journal. 12 —
10 mm height !
;. Cohesiveness
Hardress,
Adhesiveness, Jaurnal of Milk
Cohesivenass, sl
' *TPA tast Seience and
=Y Gouda cheese == 20 % 20 x 20 mm Springiness, X 5 mm probe — — Bt Rk
Chewiness, P g 2‘45-2:19(}2[.6 &
Gumminess, =
Resilience
Hardpess,
* Cheese mould ArE Adhesivenees, Journal of Feod
— i = Cohesiveness, * TPA test e
=24 Gouda cheese = 23 mm diameter x SRt {oad cell of 3-500 and 0-50 N — - Engineering. 79:
21.5 mm height C‘?‘nc—uainsg; S 1364-1373 (2007)
Gumminess
Hardness,
Fractirbly Journal of Milk
Adhesiveness, Usuencc ard
=54 Mozzarella &= — Cohesiveness, * TPA test — = e
Stringiness Bictechnelogy. 33(4):
Chpwihass 247-252 (2015)
Gumminess
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® Spread type

— x| < =2 I = |.74—||.E - 2 =M 2o H EMAE
Spread type I|—|_|_l 13H ZAFZ2 _u_BZ,teXtureE —|on_|' |_|_|_11|_, (= = !
M EM2 o —_I-Lé 0o 7 |O-I_C> =X digl = |. ] o |.II— olol ]
M EME A St =22 7HO0 Re. Texture S8 EFE =5 TPAY gHoz JIA Bt
SMAMEIME = |_o:rL3 2o fgu o T A=
- EXMAEINS BB | o = Al235t0] =X st
= St 2 I 82 rheometeroll I plateS AF235t0] S &
- MZo Myl RE J|T inge) 2 AFE3l0] T SIS
HEo MHel= HEE 7 cork borer, mould, syringe)& AtEor01 A F oIT=.
ITR— =< 3ojgd =0 =o H)o| EM EAM
xB-2. Spread type Il_ |_|'|_:i I T 13|_:| = Fo ™™
Type |5484 Cheese Added Sample Texture Rheology Reference
Fr e
" 2T pital ate geometry Journal of Food
Firmress, * cybndrcal back extrusion coll (50 [ 0 o0 with a gap of 1800 um P
=2 Soy cheese Soy — Consistency, mm diameter and 60 mm deep) [ . u_.t: “ | * The dynamic oscillatory test E: ‘d_mlcg o
Co Sy, 3 * 50 £ o Al sts Ware € Y-
Cohesvensss 50 kof load cell -|!.t2=(= were G67.1674 (2018
triphicate at
* 20 mm dameter parallel plats
1. Firmness 1. Heavy duty plate form {(HDR30) with a gap of 1 mm
* Cork borer AF2 2 Hardness and cone perspex probe of 90° “ ohase * @1 to 100 Hz at a constant of | Bith Food Joumal
A5 Soy cheese Soy 15 mm dismatar x Fracturabiity, sngle £ |=F -, |5 Pashear stress over 2 perod 113 1147-1172
15 mm height S pringiness, 2 * TPA test e of 15 min, and 20 Fa shear Zo1)
Cohesiveness 80% compression stresz overa period of 12 min
for 25 °C and 4°C
Tournal of
Biotechnology.
e " ” Comp utational
424 | spresd o Peanut milk = = = = = 1
Biology and
Bonanctec hnology.
99(4): 435-441 {2018)
5548 Hardness, Food Research
o hydroge nated E::t i * TPA test o “t éf’; L
+ equeiEn oremoso i = sticity. . L - — emational 43: 7
vegetable fat = joad cell 5.0 ke
s84d 2 Adhesvanss: 3 729 (2010}
* TPA test
szze mould A * Cons Probe of 25 mm diametar International Journal
S84 | Processed chease Inufin €5 mm diameter x Soringiness *load cell 28 N = == of Dairy Science
50 mm height iy * 60 mm back- off distance 141 12-20 (2019
eI, = trigger force 015 N
yaung cheddar
five-yzar old
cheddar, mo=srella
Je chesse Hardness, *TPA test
. - Fracturability, - s
* Cyfinder AFS * penetmtion 4 mm cyfind ncal Food Rezzarch
E£84 |processad cha - 10 mm dismeter x probe - — Intzrnational. 121
cream cheese 10 mm height * compression 25 mm servlic 363-277 (2019)
Sprngin
crEam chesze = cylinder
Resilience
parmesan, and
stabiliz=d
Spread camembert
type 1. Gel - penetration test L
+'5 kg cel medules ()
FE =0 rr.r: BETE et * 45 mm cybndncal stainless steel anc 7r pmwbr, ij-rrrr. SE:,M;. parale] pate Journat of Dairy
R = Cheese - 20 mL syringes Yo x the G value at 8° 5. to 8O o s
£=4 Cream ch - i i ; Hardnass flat probe = g | i Sciznes 1071 6762-
kd it 2. Cheese - TPA test e s st €775 (2018
of 16 mm . ; = to compare the strain of 0.05% wers used
50 mm alurinum cylindrical >
different
probe )
treatments
s e Food Science and
=4 Goat chease - — — — I Technolegy. 33(2)
! 233-238 (2013)
5% . B vl . International Journal
+ Cheesz analogue Sunflower ol * Cyfinder A2 Hardress IS0l Pt s =3 = of Dairy Technolog;
7 SRS = e A= Adhesyeres: | * stsinlzzs sta=d conical probe (P8} Libeaiisial g
sy £5: 576-534 (201§)
*TPA test
= ol ssion bety ' stal opean Foo
* Cheess mould AP __rrprsr n betw e two metal Europsan Food
- i dizes (@ = 100 mm} Research and
S84 | Myzthra cheese - 22 mm diamater x it PO Sl L == =% e alin e aa
22 ir height Springiness 00-N maimum load force cs =chnology. 241
Stringiness two consequent compression— 737-748 (2015)
Gumminass lecomp ression cycles
*TPA test
Hardness, ¥ ndrical glass containers {33.8 e h A el
Il iates geome| {50 e 0 i
i | EpREe Ot * Chesse molld AFS | Adhe mm 1D s | P g 7 .
=54 = e 3 ., o G G" tan {8} mm diameter. 1 -mm gap) Journal. 84 7-18
cheese 20 mm keight Cohesiveness, * cylinder probe {25.4 mm ety e
13 to 30°C 2019)
Springinesc diameter; N
= 50% HE
- Elongational
* fls sk shapsd metal plunger | Z ST
52 = Cheese mould AFS sttached to the cell whose e = LWT - Food Science
. creep recovery * BUBY piste ) .
+ Myzithra cheese Olive oil 51 mm dismater x Distance, Force diameter waz -1 m S . 25 cold TE and Technolegy. 107
Azl 092 mm haight * 30 kg maxwmum load force cell Ty el i 318:324 (2019}
. Ep OFx Elssticty (G)
StwES
values viscosity
*TPA test
N . % shaped lic probe -
= Cheese mould AFS Firmness, [_u,m" ap_E ,Kry . E’i * 40 mm stainless geometrny Journal of Texture
o, B-glucan ard (TA15/1000. 45" angle 30 mm =
54 Cream: cheese il 54 mm diamater ¥ Spreadability, S G G gap distance of 1,000 pm Studies 48: 11-22
B 44 mm height Adhesiveness R ttainl =001 o 100 Hz {2018}
distance 20 mm
* trigger force 40.g
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® Dipping type

i

B-3), textures =

X~

- Dipping type x| =2| 58 =& ZA} ZIHE S| SH&]
SM2 dTE =22 4HOIUS.
- SHSY SM2 48 25 rheometer® AFB5I0] SHEEHY SAE o7
- ME9| MMel= thFEE 7|7 (cork borer, mould, syringe)E AtEst0d M F oAU
#B-3. Dipping type #|= &H F =z(5H)9 =24 &4
Type |5-484 Cheese Added Sample Texture Rheology Reference
_— ;\;:.:f::;s. * TPA test LWT - Food Science
484 | Petit-suisse cheese Soy T:a;j?;i;sj::m:f Springiness, 25 mm acrylic cylinder probe — and Technology. 59:
i plastic pots | "RBT=H s u 411-417 (2014)
Gummin:
= * cone-plate geometry
" 0.1 ml urt YEE ins
S, e ogE | 0B
gap)
Dipping * Couette geometry (32mm cup | American Chemical
type 584 Cheese fondue - - — — G, G diameter, 23 mm bob diameter, Society Omega.
and 44 mm bob length) A8, 1103-1109 (2019)
Firmness, *TPA test shear stress, Journal of Food
S84 Yougurt = = Adhesiveness, * cylindrical probe with a flat base |viscosity, G, G~ * parallel-plate geometry Engineering. 245: 11-
Cohesiveness of 127 mm diameter tan (8) 17 (2019)
* penetration event (cylindrical
transferred into probe P20 "j"hz‘i‘mm‘ * plate-plate geometry (35mm
sy | Processed chesse U ol polypropytene| skt % 6 £ 2 G1EVE  |“comol e ey made st | m) echoloy 10
i pots '55 meitin chamata frequency ranging from 0.01 to 178-184 (2019)
SO0mm hight 10.00Hz (at 20.0£0.1°Q
2) A= ME Helw 2HAY B2 U Wiy Y
® TPA
- Block, Spread type2| =2|Zt EH (texture)2 2l Al XAIRE 7|HIS 2 =9 =20(A
=4t TPAE Aoz HItdHoz MEsR2H, FAAHe =HS2 o] des
=5t ZH5US
- 4 E2 cork borerE 0[&35t01 10 mm X2l cylinder FEi 2 & F 5t 12, Block (cube)
1 Spread type X|== @I, ot EH FE& Httstod £0/& 10 mmZE %&E. Block
(slice) type2| 2= AlE MEZ0OICH =07 2~3 mmZE A0[stAUX|2 SE[H22 HY
2 AN 42 dE0| HEE 227t A7 o ¥Y Otiz2el 2ds SEH(TEB-1).
- EX7|7|(texture analyzer)2| probe= MZ AIO|=E 1125101 35 mm cylinderZ ZH gt
- E™E=2 ZZ(hardness), FE4M(adhesiveness), S%2(cohesiveness), EHA
(springness), A &lM(chewiness), &2t (gumminess), =M (resilience)g =™ e(n=9

= Texture profile analysis (Block, spread type)

.!.-.".1

Texture Analyzer

e —

d

Al ®ual | Cork borerg 0|235}0{ sample IH%t-lE
=z x =oh | 10 mm X 10 mm (Cul?e, spread Qi H)
= + 10 mm X 2~3 mm (Slice FEH, HEW w2t 0| 20|8hH
Lk < 3BV A0 UK 2 SH
AbZ 7]7] | + Stable micro system TA-XT2i
Probe » 35 mm X|&2| cylinder probe (P/35)
i * Pre test speed : 3 mm/s
P P + Post test speed : 3 mm/s
=X a2 Hardness, Adhesiveness, Cohesiveness, Springness,
i = Chewiness, Gumminess, Resilience

=

J8B-1.

Block(slice) type

e

Block(cube), Spread type
el gk

Cork borer
R R ST e




@ SHYEY

- Spread, Dipping type2l =& & EFM (dynamic viscoelasticity) 2 rheometerdll 40 mm &
It geometryE &&tsto] S e
- S AR X[= MEL| oH[AEE HY 5 =HS 459 S(O8B-2). ZsFe |
2= 010l 10 HzZ7IX| 0.1%e| HEEZ 25T IHE 2ToAM MES S™e
- HE2 12F(3~4 g)= plated] 82 T geometryZ =21 1 mme| gaplzZ LIHAIZA.
UEE| 2 Z L2 MZ2 MAHSHL, plate?t geometry Al0|2o] +EZ 4t BIX|E 2|5l
A2 s Exe
- EYEzoZ2E EE S LBt = X EQl MEAHF(G), MM S LBt = X EQl &AM A=
(G”)E =H™stL, &AHTE XNEHTE Lz EHE(S)E "Hote. o|2t 20| Tls=0
a2 54 HEZ(complex viscosity)E X eH(n=3).
* Dynamic viscoelasticity test (Spread, Dipping type)
ARE 717] + Discovery hybrid rheometer-1 — Peltier plate
Geometry |- 40 mm X592 EE geometry
+ Frequency - 0.1 to 10 Hz
+ Strain - 0.1% .
g z# |- sE5u2 WS daz oY ER 3
+ Gap—1mm
+ Temperature - 25°C
Rheometer
oy AR Storage modulus(G?), Loss modulus(G™), Loss tangent(&)
e e Complex viscosity(n)
J8B-2. SMEEM 5 =4 ¥ FH =,
@ d L
- Dipping type %|=2| T = rheometer(DHR)Ml 40 mm E It geometryS ZEHEHSI0] S
ot¥ D, 5 Z=H2 25T INH™E 2TofA MEFEEE= 0.01~100(1/s)2] HZ MY
= olon], MEQ FH|z= SHHMEN =HI st =H|EH(OEB-3).
— MEtEE(shear rate)oll 2 MoHS 2 (shear stress)S Tot0d E X (viscosity) & A&t
- ofH|AE ZIE 0i3] JHX| RHAIS 0| 83F Z1}, Herschel-Bulkley 22 2| R?0| 7% &
A LIERF M SR D, DR Ao 5t R&X|(rate index)E & (n=3).

© Herschel-Bulkley model

T-To = K(y)"
T = Shear stress(Pa) To = Yield stress(Pa)
K = Consistency coefficient(Pa s") y = Shear rate(s™)
= Flow behaviour index
» Shear-rate sweep test (Dipping type)
A& 217] » Discovery hybrid rheometer-1 - Peltier plate
Geometry |+ 40 mm A|E2| BT geometry
« Shear rate: 0.01~100 (1/s)
» TESUS Y| Y HE2 oY =X
s =d + Gap-1mm
* Temperature - 25°C
&5 38 Shear rateli] OHE shear stress& 610 viscosity S
Herschel-Bulkley 28 4| 0f] CH 450 viscosity®trate index |4t
T8B 5 A% 28 =4 4 =8 &%

-

Rheometer

A
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S|
= S =24 EME Z =59 He=
LHERLH, =[CHSH A R =o| glofl ZhZn = A AR AEM X = Atole] gtE HEF &
- TPAS| 2% Z typeH T2 HItet=(Block-Z2£/8% 3, Spread-M&M/SE )8 5%
g3=2 =2 M-stL, Dipping typel| RS54 HEe FaXlTE =& =522 HAYF
- SHMEEIMEE G, G"S 5-solo] et} HMo| EMS EolstE s &
4) AHE X= dafls otEd &4
— AlEH X| = H|Z(Block,Spread, Dipping)2| dalls ot S HItsH| fls ol+8 SHE
st7| dhHof w2l AA[S - ZF HE 10 g2 -70TCe| 2X0llA 48A|2F SZst & MES
22°C water bathollA 1A|ZF S8t £, 1500 romollM 1022 flAl 22|50 22|=l A4S

Ho| FHE FT30 olFE2 ALSIUS(2EB-4).

-1 5 et Ed £

[ Sample T4 53 ]
| |
[ -70°COl M 48AIZt BB |
I I
| 22°C water bathOl A 1417 %%] |
| |
[ HA=2] (1500 rpm, 10 min) ]
Tl l_/,
| 2218 4= 24 579 |
b 4
0| =& (syneresis) 5 =
HZH 7 sample 7l x 100 (%)

A

8B4, dais otEd Ao ClAtel.

[XI= type _ =A=&M (A=animal, P=plant) _ %= Z&F(CH=cheddar, P=parmesan,
M=mozzarella, CR=cream) _ M Z=A}]

@ Block(cube, slice) type X|=2| TPA

- Block type XI=2| TPA= Z T (hardness)2t S&I2d(cohesiveness)s SHLE SAI=N
X= 2t 24 SEME dHlWg

- & 632| AlE cube SHE| X|=2o| AT+ 9.15~34.76 No| HelZ2 EHM=D, ol & =
M Al X[= 452 9.15~22.39 No| HZ X =Ato]| w2} 28 o|Ate| XIO|& 2R S.
222 0.08~0.482] Helz2 FH Y=, 671X A|= & BC_A_CH_ALO| 7t& =2 &t

.- AlE slice "HEll & S84 A== 3 mm FA2E EX5H}, AEMHES 2~3 mm

g A== 3 mmollA] 6.82~8.64 N, 2 mmOi|Al 11.30~12.60 N2| gt= LIEtLHA], 2

mm X|=2| AEJ} 2.66~5.78 N 7t =2 A= 2elsti¥l, ™A 585 & BS_A_CH_SEZ}

b we BEE I ST TS FololM MRS HOIXIE 2RtT, YEoHE Ul

HU mo olo mo
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L2 BS_A_CH_SEZ} 7+&

sto|
= —=

o=

EB-4. Block(cube, slice) X|=2| TPA =X Z 1}

= (EB-4, 18 B-5).

Texture profile analysis

Sample
Hardness(N) Adhesiveness Springiness Cohesiveness Gumminess  Chewiness Resilience
BC A CH_AL 9150 68° -40 20+4.64¢ 0.75£0.03* 0.45:0 02 4.39+0.31° 3.2840.32¢ 0.20+0.02¢
BC_ A CH_PA 13.8741 455 -54 1546 84¢ 06540058 0.40+0 03 55240310 3.58+0 280 0.13+0.01=
Bl BC_A_CH_SC 22391055 -20.89:12.85°  0.52:0.03* 0.22:0.01° 4.98:0.27 257:0.23° 0.06+0.01¢
ock type
(cube) BC A CG _SE 14.02+0.51° -21.50+1.12¢ 0.750.02* 0.44+0.01° 52040 207 4 631018 0.24+0.01*
BC_P_P_ VI 34 76211.49 -1.8412 442 0.60+0.08* 0.08:0.0% 2631075 1.5740.46° 0.06+0.02¢
BC_P_M_\I 11104059 59943 200 0.5540.15% 0.15+0.01* 1.7240.21" 0.9410.23' 0.01£0.01%
BS_A_CH_SE 6.82+0.23 -13.49+0.85 0.80+0.02 0.5420.01 3664012 2.9440.14 01940
Block type
@mmslice) g5 b cH_DA 8644042 43226360 0714006 0224001 1945014 1384020  0.08:001
BS_P_CH_FO 11.3040.70° -12.89+3.97* 0.9210.03¢ 0.450.01% 511035 4 6810 30° 02240.02¢
Block type s 0.01% + . + p .
{2 mm slice) BS P _CH.W 12.8040.28* -10.1642.22 0.97+0.01 0.51+0.01 6.4540.18 6232018 0.26+0.01
BS_F_OR_FI 12.53:0 51 1349126680 0.85:0.03 0.37+0.01° 462:020° 3920307 0.1520.01¢
Block(cube) type cheese Block(slice) type cheese
60 080 15 0.60
® 3mm 2mm
$ . r i
. ™
= 40 + ok 2 . 10 04 @
g £ 2 . :
3 £ £
IN 20 4 020 8 2 5 » 0.20 8
l_l_l .
0 D H 1 . 0.00 0 0.00
\ < m o \ \
o G\:\, ¥ e kc,v«,'“:‘ " »® " of o ‘,p@f
go g6 o ool I o a°~ ol e.f ef st oo
DHardness (g) ®Cohesiveness OHardness (g) ®Cohesiveness
3 B-5. Block(cube, slice) type A|=2| HEel SE=H.
@ Block(cube, slice) type X|=2| TPA
- B0 A (semi-solid) EEiCl Spread type A|=2| TPA 2AM2 HEM(gumminess)zt S
2 (cohesiveness)2 SH2E A =M A= 7t 24 S45 vl
- MEH2 0.12~0.35, STH2 0.17~0.389] HA=Z HEH= U2, F g5 25 24
°l S_A_CR_PHO| Al2M x|=of dl|s§ = LIEFH(EB-5, 12B-6).
HEB-5. Spread A=2| TPA &Y A1}
Texture profile analysis
Sample
Hardness(N) Adhesiveness Springiness Cohesiveness Gumminess  Chewiness Resilience
S_A CR_PH 0.6810.03 -19.74£2 952 0.28:0.03¢ 0.17+0.01¢ 0.12:0.01¢ 0.03£0.01¢ 0.03+0°
S _P_CR_DA 1.13£0.10% -95.93+30.17% 0.73£0.117 0.31£0.03° 0.3540.06% 0.26+0.09° 0.06£0.01°
Spread type
S P_CR_TO 1.02+0.16° -17.21£8 472 0.53+0.09° 0.2540.04° 0.26+0.08% 0.14£0.07 0.07+0.01°
S P CR KI 0.6820.07¢ -8.1211.62° 0.72+0.07= 0.38£0.02° 0.26+0.08° 0.16+0.01° 0.16+40.01°
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Spread type cheese

06 0.6
g 04 b 04 g
c s
£ S
:
© 92 02 8
@
0.0

OGumminess ®@Cohesiveness

T12B-6. Spread type X|=2| MEM1} SF.

® Spread type *|=2| SEHHEHY

- =31 Hz & SHEEE MEA S (G)RF 24H(G7)ollM SAIEA 7te| Fol& ol X}
O|= LIEI|X| &hoL} EHMEE 242 S A CRPHIF 71& =2 ez E™HE(E

-6).
=4 0.1~10 Hz H?lollA 47IX| Spread %= MZ 25 G’ Ztol G"EC} A LIEY,
A

0 =
EMZ 2HE U2 FHOIBHIEB-7).

|
> O

M

A Ao
O Tl -

rm

¥B-6. Spread type X[=2| SHFEM FX Z3(1 Hz frequency)

Dynamic viscoelasticity at 1 Hz (frequency)

Sample

Storage modulus(G’) Loss modulus(G™') Tangent Complex viscosity
(Pa) (Pa) (8) (Pa.s)
S A CR_PH 6953.81+53561°¢ 1518.39+114 50¢ 0.22+0% 1132.81+87.17¢
S P_CR_DA 8356.40+203 20 1725.44+40.22" 0.21x0° 1358.02+£32 94°
Spread type
S P CRTO 5591.82+105.07¢ 534 25+13 53¢ 0.100° 894.02+16.74°
S P CR_KI 12801.10+674.26° 2080.10+111.072 0.16+0¢ 2064.34+108.75°
20000 05
0.4
15000
= —
a =
gmom g W N® an :DDD
° ® g H g
5 .0"°;;ooo°°° %’0,2 .."IEHHRiiilnnlll!
] ]
o am 8% 850609 . e o e "
sl e 8888 eeoo0oee g b
01 LN NN EE R
A AAAAAAAARRRARERRDRZ i
KAAAAAAAAAAALAAAAAA 0
0. 1 10 01 1 10
Frequency (Hz) Frequency (Hz)
0S A CR_PH(G') #S_P_CR_DA (G'? 8S_ P CR_TO(G") #S_P CR.KI ‘G“.) OS A CRPH ®S P ORDA ESP CRTO “S_PORK
A (G") & (G") & (G" (G")

J12B-7. Spread type X|=2| Xz=of E SHHEIM,
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@® Dipping type *=2| M &

- Dipping type x| =& Mttt HE71 SIS MEH320| S7tst= pseudoplastic A&
E3lon{(a8B-8), 0| Herschel-Bulkley =2 Alof| Cielst 21 D_A_ CR_BES| ME+
450.67 Pa.s, D_A_CH_FRe| M=+ 63.26 Pa.s@Z LIElL} DA CH.FR7IH &2 A2
= =39,

- #3Xl5= D_A_CR_BEO| 0.10, D_A_CH_FRO| 0.332 % L|EtHS(ZEB-7).

- FHE 25 M fE27F Setzol o2t MEJF Z2Aa5tn, X152 4ol 12t &7
2ol Mt 5| M(shear thinning)el Has SM8S 7Kl AWAS 2elgt

Dipping type cheese Dipping type cheese
500 10t
§ o

400 ; o
a w ° 8 ) B aog
¥ 300 a o 04
B = o 4 o
= B o a
5 200 8 = (] a a
wy 10 o g o Cl

100 o = T
o 0
o 20 40 80 80 100 10 10" 10 o 10

Shear rate{1/s) Shear rate(1/s)

—D_A_CR_BE —D_A_CH_FR —D_ACRBE —D ACHFR

2 B-8. Dipping type A|=2| Mct £xof e Mt 35 2 M.
#B-7. Herschel-Bulkley =& A2 0[&¢%t dipping type A =2 M FH
Sample Viscoslty Rate index R?
(Pa.s)
D A CR BE 450 867+97.56 0.10+0.02 0.9864
Dipping type

D A CHFR 63.26x1.08 0330 0.9972

A = 2= 0.1~10 Hz HlolA G'gtol G”Zct =7
LIEfLL, Bt Xl EME 2te A2 elei(O8B-9)
- D_.A_CR_BE7} 2 & &Y &d=0M =2 U2 220, 0| & EWIES| gio| =2 A
Zth Qe ®EMM HA F HMAMo| AHX|st U= H|FEO| =Ctl 2 F= US(EB-8).
- D_A_CR_BE= D_A_CH_FRo|| H|3lf MEe} SMAMEN BF =2 £=X|& 74 o &
2= 288 #41 AL, F X= 25 pseudoplastic A&knt Mek 5|Me| HE EMS
1 Aen{ MEM EMo| At A2 Eelgh

SHHES £X Z3(1 Hz frequency)

rlo

-l

e

Dynamic viscoelasticity at 1 Hz (frequency)

Sample
P Storage modulus(G’) Loss modulus(G"’) Tangent Complex viscosity
(Pa) (Pa) (8) (Pa.s)
D_A CR_BE 587.03+21.13 226.41+£8.63 0.39+0 100.14+3 63
Dipping type
D_A CH_FR 348 144554 93.3241.33 0.27+0 57.3640.90
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i
1 g oo
w 2 04 uunnuu
o ° OO0gopoopoa?®
g o
2 o =
o o @ 2. b3 I )
= 2 —
s .0 = o R B
® @ [ P onooooao
)= o
s o ° o094 § oz
& 6 © - °% 5
. i . g
2 s = o 0.9 5 B
D & & %, DD 5% i
oo A & 01
a &
oA A A 4 o AR B
j: A A A A A A A A LA A A A A A
’ 0
o1 1 6 L : |
Frequency (Hz) Frequency (H2)
:D_A_CR_B%([}?}'} OD_A_CH_FF::C:?"; 0. 4 G BE Aol
a

T12B-9. Dipping type X|=2| AZ%of = SHMMEN

a o

2) Al X= HE M8 A2 S8 /Y X[=e| S3F AY
- Block type ®x|=2] £ "I} &=x0l Axe SHHS AlEHED A= SAEM A= HE
=2 M 53 Z1z Sx HYE MHEE(EB-9).
- Cube EEjo| 24 SHEX2 =24 Act x|= HE 4529 ZX 9.15~22.39 Nz} 88
0.22~0.48 Helz MAE
- Slice &Efje] 22 27 Hl= ZAE 6.82~8.64 NI} 223 0.22~0.54 He|2 M50,
AlEo Eof=1 e MEY =2t 24 X[=e AxIt R0 SEH2 =2 A4S =
olstd, z|CHst S=Moll JIAEE 7ie x[=2| 24 SEHS MyYeh
- Spread type X=2| 24 =i #Hel= M240| 0.12~0.35 2 3= 0.17~0.38 HLZ
MY, F a5 25 =M X=7F ASMHECE 2 Zdo| 2elEof, ST AT X =
of M =3 Hel oM g2 RFEE xS 4deh
- Dipping type x|=2] S XM MX 63.26~450.67 Pa.s, #=X|% 0.10~0.339| He=
MAHEt
EB-9. Typed 7Hgt x|=9o| E2M FE HE
Vlscomty{Pa s)/
Block(cube) 9.15 ~ 2239 022 ~ 0.48 . .
e 6.82 ~ 864 022 ~ 054 . -
(3 mm slice)
Spread - 0.17~0.38 012 ~ 035 g
Disrie ) ) _ 63.26~450.67 /
PPIng 0.10~0.33
3) Al xX|= HMZ2| YslS cycled| WE 0|4 (syneresis) =M
— AlEH X|=2| Wil = ot M AlSl AT Block type X|=2| A WEA|ZI MES rE2| 5
0k WHHLIR2= =0 A2l gl &x| o= 22| B2Vt LY E 5= WS =elat
- Spread, Dipping type X|=& slls =0l O|F7F He| LIEILEX] 2D |IAFEE| o=
2ME EF= 2o $=&0| LI2X| ot o|F=E0| gUS.
- =2 aM 1 xX=o| Hills AO|E22 HHM oM S B =22 glen, HEE & gel
2 AEZ et




[2XIHE @ =2 QX0 wWE AEM CHEA gel2] 24 B3 3 F2 20 4]
ool et =3l o} ™
1) Al 24 U AEM spread type X = HZEz2o| 24 HI}
- 1xtHo| 24 SE™o =2 MAESH A|E spread type X = HEZ 5 LdZ27 2| 20| 0f

2elzol wet B4SEH MMHo| Ue.

— 2fA] I 2| AlE spread type A= 652 24 §M43 E4Ast, olo wE I M E
ol EM BEEM MAHAXME XAl - MEQi=2 OI'EHS’—P 42 =M2 EI|E

[X= type _ SA2M(A=animal, P=plant) _ x|= &/ (CH=cheddar, P=parmesan,

M=mozzarella, CR=cream) _ X Z=A}]
- Al ® X| =2} |ab scale ZHE X[=2| texture profile analysis (TPA),
0

A A EF2 Ao 5 =4 got 2 S5k Tl

2) Transglutaminase(TGase) Z7F s, k2 A2t 20 LiE A2M cHl 213 gel2| M

® TGase HS QQEH =M HI| AE

n

Atel

- AlEM chl 2 (22| 5 cHElE ) of2= cHb Ao TGase BHE RQ(H7HE 0~3%,
2% 45~55T, BF2 A|ZF 45~75 min)E gel texturel| J&sS EMEH(OEB- 10)

0l0

| sample Pl e il

Soy protein (10%)

Soy protein | Almond protein

Almond protein (15%) colate oo
. Protein(%) 90.5 50.1-58.8
Canola oil 10% &7 (w/w)
| Fat(%) 03 5.3-12.0
Transglutaminase &7} Moisture(9%) 6.6 6.0

[protein/ 1.0, 2.0, 3.0% (w/w)]
|
Overhead stirrer2 w4t Texture profile analysis
» Texture analyzer, 20 mm diameter cylinder probe
* load cell 25 kg / depth 10 mm / 2 cycle AFO| A|
= [X=]
2aHS (‘nCUbator) 7F 15 s / test speed 1 mm/s / pre, post-test

(1,200 rpm, 3min)

speed 2 mm/s

(45, 60, 75 min)
(45, 50, 55°C)
|
=22 g ™X| (water bath)

—_

Frequency sweep test

» Rheometer(DHR), 40 mm diameter parallel plate

(90°C, 30 min)
| # oscillation frequency 0.1-10 Hz / 25°C / strain
LHX}F 5} 0.1% / point decade 10
(5°C, 24 h)
|
=4 53

O8B-10. TGase BFHS CHHA gel H=4H 3 =
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3) IS EHEA(RSM)E 0|85t Al2M ch Y= T ! TGase X2l =Aof| E =M E4
® £2| thF chyE(SP)
- SPI geloll O|X[= SPI &, TGase ®7tE & 2S AlZte] F&= So=SEHES ALESt
0 MAeH(EB-10).
- ofn| MBS S3t 20 $Eg MY
© SPI &2F(10~12%), TGase A7IZ(1.0~6.0%), 2+8 A|ZH1.0~7.0 h)
EB-10. A 5sHA4& 2 TGase & SPI gele| &
Run Coded variables Process variables Texture
Number X4 X2 Xs ) ¢ Xz X3 Hardness
1 -2 0 0 10.0 3.50 4.0 26.42
2 -1 -1 -1 10.5 225 25 28.43
3 -1 -1 1 10.5 225 55 36.59
4 -1 1 -1 10.5 475 25 38.02
5 -1 1 1 10.5 4.75 5.5 39.14
6 0 0 0 11.0 3.50 4.0 47.31
T 0 0 0 11.0 3.50 4.0 4571
8 0 -2 0 11.0 1.00 4.0 AT
9 0 2 0 11.0 6.00 4.0 51.05
10 0 0 -2 11.0 3.50 1.0 3362
11 0 0 2 11.0 3.50 7.0 50.42
12 1 -1 -1 11.5 2.25 2.5 56.52
13 1 -1 1 115 2.25 5.5 60.60
14 1 1 -1 11.5 4.75 2.5 66.94
15 1 1 1 115 475 5.5 68.29
16 2 0 0 12.0 3.50 4.0 75.64
X1: A 22 S2(%), X2 82 sZ(%/THE f7), X3: 52 88 AlZhh)
® olEE iy H
- OlZ = CHHZA gelof D|X|= ot= = CHMA &2k TGase M7tE H vS AlZhe| A& &
AESUAE S A5t HA—H(EB-11).
- ofu|ME g E3t 20 +xE2 MYE
ofZE CHHZAl 5+2(15~25%), TGase ®7+2(1.0~3.0%), B3 A[ZH1.0~4.0 h)
EB-11. Sa52A= A TGase S ot=Z= CHHA gelo| B
Run Coded variables Process variables Texture
Number X1 Xz X X1 Xz Xa Hardness
1 -2 0 0 15.0 2.0 2.50 28.65
2 -1 -1 -1 11.8 15 1.5 29.68
3 -1 -1 1 115 1:5 3:25 32.87
4 -1 1 -1 7.5 2:5 1.75 35.26
5 -1 1 1 17.5 2.5 3:25 37.44
6 0 0 0 20.0 2.0 2.50 39.44
T 0 0 0 20.0 2.0 2.50 39.86
8 0 -2 0 20.0 1.0 2.50 35.99
9 0 2 0 20.0 3.0 2.50 48.52
10 0 0 -2 20.0 2.0 1.00 34.61
11 0 0 2 200 2.0 4.00 51.28
12 1 -1 -1 225 1.5 1.75 50.09
13 1 -1 1 225 15 3.25 56.49
14 1 1 -1 225 25 1.75 60.29
15 1 1 1 225 25 3.25 54.82
16 2 0 0 25.0 2.0 2.50 78.92
X1: CHHA 212 S5 (%), X2: 24 ST(%/EHE 218) X3: 84 22 AlZHh)
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4) In vitro
ORLIES
- In vitro
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0
pepsin+trypsin(2

EB-12. RME %

‘§7|-I1|74| 75
& 2| jn vitro THYZ
E FHE

(¥B-12).

]
=

;l.OH O| E.I-I: E =

(=]
e

A‘lol 8_\1_=|O|

ol

o

), pepsin+chymotrypsin(

| in vitro

jeldahl methodE& O|-&35t0{ &StA|ZHo| [

23tg A= pepsin

1
—

C |l &l

-

-5t Lol 108 S 5H2R 7P‘

sIC 2 "7‘40}'— b

H=e

X}OH
o =

F
in, trypsin,

(3H), pe

mjo

)

Enzyme

intestinal

o c
o 2
D

o Q

Off

chymotrypsinO| AFZ
psin+pancreatin(3:H),

Reference

Protein

Method

Journal of the East Asian Society of
Dietary Life, 11023 104-111 (2001}

Milk, egg

Mon protein nitrogen (NP1

Pepsin, pancreatin

Journal of Agricultral and Food

Milk

Durna method-MNon protein nitrogen
(MNPNY

Pepsin, pancreatin

Chermnistry, B3: B7G7-6738 (2005)

Plant Breeding, 127 579-R86 (2008)

Sorghum protein

Turbidity assay
{absorbance 562 nm)

Pepsin

Journal of Food Engineering, 82(4): 568-

576 (2007)

Buckwheat protein

Kjeldahl method
(Mitragen release)

Pepsin, trypsin

Pepsin. trypsin

Plant foods for human nutrition, 68 124-
130 (2013

Soy protein

Kjeldahl method
{Mitrogen release)

International Journal of Food Properties,

Soy protein, rice protein

Kjeldahl method
(Mitrogen release)

Pepsin, pancreatin

170 1797-1804 (2014)

Journal of Agricultural and Food

Soy protein

Kjeldahl method

Pepsin

Fepsin

Chermistry, 53! 6340-8346 (2005)

International Food Rescearch Journal,
20063 3373-3380 (2M13)

Soy, milk {cheese)

kjeldahl method

Annals of Agricultural Sciences, B0(2):

Quinoa

pH E=H
(Multi enzyme protein digestibility)

Trypsin, chymotrysing peptidase

297-305 (2015)
Journal of Food Technology, 3(2): 182-

Soybean (Tufu)

pH =H
(Multi enzyme protein digestibility)

Trypsin, chymotrysing, peptidase

187 (2005)
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cratin M2lz, #/2t &

Mg

pH 22 =H& 2% pepsin0| HI}HE
:12.5 (pepsin:protein) (w/w)2| H| &

M NaOHE 0| &3l pH 7.0

4% pancreatin0| H7t=l 0.1 M
ancreatin:protein) (w/w)2| H|&

=, 29| 10% trichloro

T, TCA 7t84d

jol

3l o
5|

acetic acid(TCA)E
280nmollM &H

_|_2|-O (=1e]|

=
"5"5_ =
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2. ALY YU

1) Al S2M 2 AEM spread type x= MEZ2 24 "I}
® Al spread type x[=2| TPA

— HE R (semi-solid) HEiQl spread type X|=2| TPA &4

- 1XpHol| & k2T 47HX| spread type X|=of F£IIZ 6

[ -

EB-13. A& spread type x|=2| TPA 5™ Z1}

=3
— -1 o

2 (cohesiveness)2 Moz SAEM X= 2t 24 EMS B WEH(E
F

(=}
- &5 105 7(S=24 65, Al24 45)9 A& spread Al =2| HEM 2 0.12~0.37, STH2

0.17~0.42°| H2 FHEUCH, F &= 2F -4 =4 52 X0[= HELA| 23,

Texture profile analysis

Sample

@ A|E spread type A =2| sHHMEIE =X Z1}

—

A1
— —
G") aol &AA(G)2Ent =4 HEH, Bt Hel S48 #
X

- Tangent= A|=2| EFMI} MM EMo| H|Z, gHO|

Hardness(N) Adhesiveness  Springiness Cohesiveness  Gumminess Chewiness Resilience
S_P_CR_DA  1.13z0.10° -9593:30.17°  0.73z0.11° 0.310.03° 0.35+0.06° 0.260.09% 0.060.01°
S PCRTO  1.0240.16°  -17.21+847™  0.53:0.09° 0.25+0.04° 0.26+0.08° 0.14£0.07° 0.07+0.01°
S_P_CR_KI 0.68+0.07° -8.12+1.62% 0.72+0.07° 0.3840.02° 0.26+0.02° 0.19+0.02° 0.16+0.01°
S_A_CR_PH  0.6810.03°  -19.74+295°  0.2840.03' 0.17£0.01° 0.1240.01° 0.03x0.01° 0.03+0.00°
Soraadi S_P_CR_VI 1.0120.07¢ -0.36+0.11? 0.46+0.04 0.17+0.02 0.1840.03° 0.08+0.02% 0.04+0.00"
pread type
S_A_ CR_NA  1.29%0.09° -0.74+0.30° 0.50+0.12° 0.29+0.05° 0.37+0.08° 0.20+0.09° 0.04+0.00%
S_A_CR_KI 0.4320.03 -0.100.03° 0.39+0.06% 0.20£0.03 0.09:0.01¢ 0.03x0.01° 0.05£0.00¢
S_A_CR_SE  0.70£0.09° -0.96+0.27? 0.79:0.14* 0.42£0.07° 0.29+0.03° 0.23:0.06® 0.04+0.00"
S_A CR_RA  1610.09° -0.39+0.05 0.33+0.02°' 0.23+0.01% 0.36+0.02° 0.12+0.01% 0.05+0.00°
S_A_CR_EL  0.6120.03° -0.56+0.23° 0.630.14" 0.34+0.06° 0.21£0.04° 0.14£0.05% 0.04+0.00°
Spread type cheese Spread type choese
e - SR - e - - 8 g = = ¥ -
! aes | <
e H Bl ' H [ . i
i " 1 g oM .
M § -
] L - E (5] H M
nm . ' |
y i |
F i . |
o el i |l | - | : ] ans | 1 [ | |
LA . SR B, R, N ¥ ¥ v . Y R, S, o e ™
-I:?. !f?f 'Ia 5'“. ﬂ? E? 'I-'# ;-E’” :&? r-é. d‘ ':g-. v?ﬁ E’ 1-!, dﬁ r‘-?. & ?" ‘?
- o R L LA e o S L JOB, LT . P A, S L oF o

O2B-11. TGase EHS CHHA gel Mz=dhH 2 EM EX A,
- XESF 0.1~10 Hze| 2 & HRoM 107FK| A|E spread type XI= HE 25 MEA S
, F

= = =

= IT [

S LIEPY . AlE spread type XI= & 242 S_A_CR_PH, SE, NAZ} Re|Xoz =
14
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EB-14. AlZt spread type x| =2 SMHMELE X ZI(1 Hz frequency)

Dynamic viscoelasticity at 1 Hz (frequency)

Sample Strage modulus(G’) Loss modulus(G") Tangent Complex viscosity
(Pa) (Pa) (5) (Pa.s)
S_P_CR_DA 8356.40£203.20° 1725.44+40.22 0.21+0.00° 1358.02+32.94"
S_P_CR_TO 5591.862+105.07° 534.25+13.53" 0.10+0.00° 894.02+16.74'
S_P_CR_KI 12801.10+674.26° 2090.10+111.07° 0.16+0.00° 2064.34+108.75°
S_A_CR_PH 6953.81£535.61° 1518.39+114.50° 0.22+0.00° 1132.81+87.17°
Spread type S_P_CR_VI 1418.71£127.89° 120.96+0.38' 0.09+0.01° 226.62+20.28°
S_A_CR_NA 24601.17+1645.66° 5351.85+392.70° 0.22+0.01° 4007.09+266.56"
S_A_CR_KI 7200.17+385.49 1348.11£74.759 0.19+0.00° 1165.8662.49"
S_A_CR_SE 16199.071625.52"° 3663.07+160.68° 0.23+0.01* 2643.28+101.88"
S_A_CR_RA 24785.10+877.38° 4878.53+300.39"° 0.20+0.01° 4020.43+144.90%
S A CR_EL 12075.23+200.57° 2495.65+127.11° 0.210.01° 1962.48+35.12°
® 704 spread type X[=2| M S EX MAHH
- N AN xIZo| 24 SENS SHE AR SA2Y X0 24 g2 2 5o ¥

2 LIEFH (EB-15).

- Spread type X|=29| 2M ZF H= 7|& HA(HEAM: 0.12~0.35/8%!24: 0.17~0.38)
oM & H(FEEM: 0.12~0.37/2FH: 0.17~0.42)2 ™ st

EB-15. Typed 704t x|=9o] M S ZEZX(spread type x=29| 24 ZEH MMAHA)

Vlscosrty(Pa s)/

Block(cube) 9.15 ~ 22.39 0.22 ~ 0.48 - -
Hlock 6.82 ~ 8.64 0.22 ~ 0.54 - -
(3 mm slice)
Spread . 0.17~0.42 012 ~ 037 .
e ) i ) 63.26~450.67 /
PpIng 0.10~0.33
2) Transglutaminase(TGase) 7| s, k2 A|ZF 250 L2 A2M CHl 217 gelo| 24 53

® =2 & c=HEA(SPI)

Fo|N
o

rlo

oL, 12 It = Hdasi9len, E7tg S7io we

B-12).
- TGase B8 2T0lM= gelo| ot STY 25 F2
- TGase HH2 A|Zt0| BOENIX| Sotstol et AEE =
ol (p < 0.05) Xto|£ LIEILIX| b2,

|22l Xto|7} LtEFR] &5
t

X
tR oLt 60wt 752242 7

ofr

7t

@ ofEE CiufA

- TPA &Y Z1}, gele| A== TGase ®7tEF S7tol wzt 76U, 22F 3%7H2|
o2l (p < 0.05) AO|= LIEIIX| &LAUS(TBB-13).

- 24 98 2% 457Tof Hlsl| 50, 55COIAM gelel X7 RLAM2Z(p < 0.05) =3

- B HEE AIZH 6020 gel2 A =2 ZEE LEM(p < 0.05).— & HHS A|ZH
2E0M gelel SEEE Feld2l(p < 0.05) AHO|7}F LIEHAX] 243

- TPA £ Z1, gele| ZE= TGase H7IE 70 ulgt FelM2Z(p < 0.05) 75t
=3z LIEFLR| S (O

9|
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Hardness (N)
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[
0% 1% 2%

3%

Transglutaminase (%/protein (w/w))

=
[F%]
i

=
(=

Hardness (N)
=
(%]

<
—
i

a

0.0

E 15.0 A

5 100
5 5

00

Hardness (N)
@
(=]

4.0

00

a
45°C

50°C
Tempterature

a
55°C

Hardness (N)
2 o o 9
- R w =

=
(=}

45 min 60 min 75 min
Incubation time

a
b
] I ' b
0% 1% 2% 3%

Transglutaminase (Y%/protein (wiw))

J2B-12. TGase H7F 2¢2lof w2 SP| gelo| =2t S,

a
-]
i
(1] 1% 2%

]

Transghitaminase (S/prolein (wiw))

3 &
j I l
asc S0°C 55°C

Tempedature
J2B-13. Of2 = ClHui Al

gel?| TGase ®7F 2¢2ld| w2 ALL}

08

0.6

0.0

200

z 150 4

100 -
50 -

o0 -

o

a
0% b 2% 3%

Transghutaminase |%/protein (wiw))

45 min &0 min T3 min
Incubatbion time

ma,

0[0
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3) HISEHEAM(RSM)S 0|28t AlZM chf e & 3 TGase XM2| =Zof wE =M 24

® =2| & cH & (SPI)

- TPA & Z1} SP| gele] A== 26.42 N(1EH FaH)AM 75.64 N(16HH &) 7tX[ 2] 22|
2 =35g

~ Gelo| ZZoll B3t BH2 p-gto| 0.00072 i MAsIH o, E&usol 3 £2 4
Fo| ARIAAIE MHSH| s MelE AHE(R2)= 0.96912 A ME(EB-16)

- CI= 3|7 BAMS Moz gelo| ZTol CHst o= H2 Y2 Eq(1)22 AHlAte
Hardness (N) = 48.55 + 4.30X;" + 13.04X2" + 3.02Xs™" — 1.28X;® + 1.13X,°

— 1.12X5" + 0.75%:1Xz — 0.48%oXs — 1.22X1Xs Ea(1)
(" p< 0.01,” p< 0.05)
EB-16. TGase 23 SPI gele| Aol Cisl H A= 3|7 H==2f
Independent . Standard Significance Level
. Coefficient t-value
variable Ermror (p)
Constant 48.54919 2.76972 17.53 <.0001
Linear R?=0.9284
X, 4.299563 1.046856 4.11 0.0063
Xz 13.038 1.046856 12.45 <.0001
X% 3.019625 1.046856 2.88 0.0279
Quadratic R?=0.0353
Xy -1.27594 1.046856 A2 0.2687
X.? 1.129375 1.046856 1.08 0.3221
Xz -1.12306 1.046856 -1.07 0.3246
Interaction R?=0.0054
XXz 0.74575 1.480478 0.5 06324
XoXs -0.48038 1.480478 -0.32 0.7566
XiXs -1.22138 1.480478 -0.82 0.4409
g 0.9691
F 20.91
Probability of F 0.0007

- TGase sk S7tof U2 Ao A2 EAStH MBSO Z TGase &7t Z7F5'01I ok
2t A= S7totes &S LIEM . 2L TGase s =71 2F 4.1% O|stollA{= olz{st &4
k0| it BEE YLt 2F 4 10M 6.0%7HX| S7HE0 W2t = TGase =71 E &
of ojxlE Hgko| cha Zasks HEs LIENE(TEB-14a).

- B4 ukg Al BTl0l| nie FEo| ZEe EAsiY Mutdoz F4 uhg AlZto| S71E
of w2t 2= S7tste 42 HEtH . J8{Lt &2 88 A|ZH0] 2F 4.2 h O|stollM=
Ole4st A&o| St HFEA2LE 2F 4 20(A] 7.0 W7t X| S7HEO| w2 = 54 s
AlZbo] Aol o|x|= F&ko| ot ZHAShE de2 LIEMH (T8B-140)

- B SEHEM| 2™, SP| gel?| AEE ZZE st= =™ SPI &, TGase s % Hh
S ANZF2 242 12%, 4.1%, 4.2 h2 MEE
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(a) (b) ’, (c)

Hardness

8204
6158
4646

5418

55

.

0 i
Incubation time (h) 4o
55

ns 475

i
) asd Incubston tme (1)
SPI (%) 105 TGase (%/SPI (w/w)) 225 2

neubation tims (1)
7o

o 23 o 55 o 100 s o s 120

NNNNNNNN s i —mT o ss s e e Incubaton time (h) SR
Hardness —— 2788 — 8261 —— 873 — 1206 — 4678 — 515 — 5525 fromes PE—— $EB e YRGB —_—

OEB-14. T 22 3£, 84 sk & BHS AlZhol|l thet SPI gele| 2= dgkof et
F

o
n
M
=
]
Q
@
|0
N
Hn
N
rlo
N
(06]
()]
(@)]
=
z
4
02
=
x
~
®
(o]
N
=
>
3
=k

Hardness (N) = 39.63 + 11.69X;" + 2.73X."" + 2.47Xs™" + 3.53%;”

+ 0.65X,° + 0.82X5° — 0.20X:X2 — 1.61XoX5 — 0.56X:X3 Eq(2)
(" p< 0.01, p< 0.05)

H#B-17. TGase ttS ot=E CHMA gelel Aol Cis ALk 3 A2l £t

Independent i Standard Significance Level
Coefficient t-value
variable Error (p)
Constant 39.632103 2.346803 16.89 <.0001
Linear R?=0.8782
X1 11.685678 0.887008 13.17 <.0001
Xz 2.733928 0.887008 3.08 0.0216
X3 2476271 0.887008 279 0.0315
Quadratic R?=0.0855
Xq? 3.532375 0.887008 3.98 0.0073
X2 0.651312 0.887008 0.73 0.4905
X5? 0.822875 0.887008 0.93 0.3894
Interaction R=0.0086
XiX2 -0.203356 1.254419 -0.16 0.8765
X2 X3 -1.609541 1.254419 -1.28 0.2468
X1Xs -0.556416 1.254419 -0.44 0.6729
r? 0.9724
F 23.48
Probability of F 0.0005
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- TGase sk &7t0l| E Ao eSS BASIH UM o2 TGase =7+ 7t
2t d== S7lstks Z&S LEMd . a2t} TGase sE7F 2F 2.1% O|5tollA{= o|zfst
ZEko| SRS FEASL) 2F 2. 101 3.0%7HX| SIHEO| W2l = TGase =7
5o ojx|= geo| cia d4Astes dES LEH (D8 B-15a)

- 84 g3 A|ZE Botoll w2 Fdro AEs 2AMstH MEtH oz 4 dhg AlZto| BTt
ol w2t A== SItete d&2 LiEtd . J2{ut 24 83 A[ZHo] 2k 2.6 h O|5toll M=
ol2{st Asko| S5 E= AL} 2F 2.601M 4.0 htX| S7HE w2t = &4 gt
2 AlZto] ZEof| o|x|&= A&ko A =

- HSEHEMo| wf2H, of2E cf
2, TGase s % HFS AZE2

PR
'Fo
25

2.0
Taase (%/Almond protein (w/w)

17

Tass (iAimons protsin (wiv) Incubstion time (n)

S 9 HHS AlZio| CH3F OFRE A gelo] 2Ty

=<

o
B

J2B-15. o AR 55

0

oy 5t o

— -

0l0
EHl

4) In vitro Tt E A5tg HIMNAH 75
@ ou|MHSE S8t in vitro THHAE 45tE §4 F x=AH S
- Zt #of| o2 23t M2 F, TCAo olsh A S AMAIZI 20 54 0|X2|Z, pepsin
24 XME|T, pepsintpancreatin 4 X2l =22 GRS MM T} MH LIEIGS
2o FlldE

(e} _II:_
2 RojEoRM & Ao

of, Ol= ClAM el MXAQl &5t FHo| wE CHERIof B3|
235 24 =88 HASSHIUS.

- TCA 7+8M 2=2lo| Z&HEE 280 nmolM ZSAeH Z1f, 40|22 aaXeld
pepsin, A2l pepsintpancreatindll H|all S& =7 A LIEFG20{, pancreatin

e n=
H2 120 mino|=oll= 24X 2l pepsinol| H|GH A2 pepsm+pancreat|n°| =4
Tt = LiEtGend, str|e| Zulel Zo| MAMMel 43 s
EE Ho{Eo=2M 2 AMFHol 435 A =N

o
=
- TCA 7t84M E=lol FHTE 280 nmollA SH et A, & etd 8 =M% 120—E—UH Ol—?—i =

_@
2
=
i
r
&
A
10
I
gg

o

22| pepsinttrypsin® 2K 2|7 pepsint+pancreatinoll H|s

i
2fM 2 Aol = pepsintpancreating &3S AEM 0| St= 20| Mets PEF

—

E
|-_|
rel

o
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59
a4l

THINT

o

KIr

I_I-H

® In vitro

ol

KIr

rot Hlole{ 7} =eF

o_
s

=IF =

o

ujo

I Kjeldahl method®} H| 1l

2 Kjeldahl method® S At

7ol
0

ol
ﬂA
1

110
0f0

bl
__o_l

1ol

i

- Kjeldahl method& 0|2

7ol

090

i

= 300 ml &

2 3¢

w
i o

T

(e}
-
__Ol_

7ts

3

x
=

9|
OHofl 80 mLe| EFFE

—
Ife]

= ol
L Al E

0
=l

O S
or IH
__o_l

ol
T

iy
—

00

Ol

Ao

70
ol

Klo

-
1o

7ol

o

-

(blank test)E ¢

=N

ot

S22 ARE Mele

=13=5!

o |-

X 100

VS

[

(HCI 2=H|Z — blank 2H|Z) X HCl 5% X 14.01
AxMZ(mg)
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[3RPA T : Pilot scale & =& 7 AFZ2| SM EM 2M Y jn vitro 2518 HII

=
1) A|EH S24 dipping type XI= M Z2| =AM "I}
- 1xtHo]| 2M SEMo =2 MASH AL dipping type A= HEZ2 & 3522 CIE typegl

Hzoll dloff ==2H dTol AEE MEF 7 FHSIER FIHLZ A HES =42
Edstol SM=EE MAHo| ER.

- FIHL 2 1xpdol £-e DA CRBEE W& =%2 st= M E2 EMt Mo|st A2
2 mehEol el sl M Ee 24 5 ZonE 24 SEE HdEoM M2k %

— w2t =i @] A[E dipping type A= 252 =24 2 =45t oo wE LY MEZ

| M0 52 MAYES Fdet
- MEH2 ofgfiet &2 M2 ®7|eh
= type _ sAM2M(A=animal, P=plant) _ X|= &&F(CH=cheddar, P=parmesan,

[ %]
M=mozzarella, CR=cream) _ M Z=A}]

- Al =2 SHHEHENY, 549 5 =4 & &¢52 1Ad o 75 =4 gt
D SLSH et

2) Pilot scale & & 7| M EZ2 M "I}

- 2t type (Block, spread, dipping type) pilot scale & =& 7Hg M Z9| 24 HIHKTPA,
SMAMEIN SSEM)o =X =4 2 S22 XA To == SN ot wHI 55}
A Zlet

® Block type x=2| TPA &3

—  Texture analyzer& AF235I0d ZAXZ(hardness), S22 (cohesiveness),

Jo oA
o A
0z 0z

=X
(Adhesiveness), EFA (springness), X &M (gumminess), #&lA(chewiness),

(resilience)2 35 mm cylinder probeE 0|23t =& &t

@ Spread?} Dipping type X|=2| SXFMEM =X

- Rheometerg ARE510] XS (frequency)dll 2 X ZHAH s=(storage modulus, G'), &4
H==(loss modulus, G") ¥ SAME(complex viscosity) 2t 22 MEMY £=x|& FX 5104
Hon etd ol EME =elet

® Dipping type A=2| F&54 &4

— Rheometer& ALE35t0d TGt £ = (shear rate)oll g &t S2d(shear stress)& 548 5140

M T (viscosity)2t RaXlT+E ST

3) Al ZEAM x=ef MEM X= Jle HME2| in vitro THEIA ASHE I

ZHAH 2 (Kjeldahl method)E 0l&%8t in vitro T4 A 235lg £
- AlE 3 g2 300 ml 22 28 E2ta30 Y10 EHE3HM(ZaLEMEE)d RS Eot
12 mLE Y3
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1:12.5 (pepsin:protein)

i

M9 pHE 22 =3
{1 N Hcl o|®, 377C)

HEYUE M F,
Kieldahlg 22
CHeE B3

(wiwie] Bl &=
pepsind 7t

A= S20 10%
TCA H7F o f4 w3

{9000g, 15min)

(37°C, 140rpm)

- 42 = ZollEl Al EU0l| 80 mLe| EFTE HItst 25 mL E&A|AI0| Aol Z=H
EA 2 SetaFo| @u pULEE & 50 mLE €S

- SRR 2 422F SFSI| SFRAL Mo| 52 B5HH, 0.1 M HUEUAZ 0|8
sf ZEEo| g2 FI3Moll Fe mirkx] AHEeh

- Mol ALEE thol 22 7|FSiH Z2 WHoE A|RE Melet SAI (blank test)E
Asto] 2olf, S/, M2 HAlE.

A|B2| pH 702 =¥
(0.5 M MaCH 0],
37°C)

1625 (panceatinproten)
fw/wi2| Hl &=

pancreatin® 7}

2. ALY U
1) Al SE4 dipping type XI= MZe| 24 HJ|

® AlE diipping type X|=2| & FERA

- Z=F 0.1~10 Hze| Z& H|olA 471X] A[E dipping type Xl

G’) Zto| 2AAS(G”)ECt =H LIEI}, EFAE O

=

- Tangent= A|=2| EtMI} MM EMO| H|Z, gto| 2
% D_A_CH_RIZ}
(E=B-18).

LIEF . AlEZH dipping type =
DA_CH_AF, MAZ} 7% YA &3

=

o

=)

[==|

X
(=]

=X E} Z 21 Hz frequency)

M =
(=2 =il ]

EB-18. AlE dipping type x| =2|

Dynamic viscoelasticity at 1 Hz (frequency)

Sample Strage modulus(G") Loss modulus(G") Tangent Complex viscosity
(Pa) (Pa) (8) (Pas)
D_A CH_FR 196.19+7.32° 95.35+3.18° 0.49+0.03° 34.730.85°
I D A CHRI 183.55+2.54° 102.65+0.78° 0.56+0.01° 33.470.37°
REDR.TYPs D_A CH_AF 293.99+7.00° 110.38+0.72° 0.38+0.01° 49.98+1.05°
D_A_CH_MA 64.39+5 13° 22.35+0.82¢ 0.35+0.02° 10.85+0.81°
@ A|E diipping type x[=29] HT
- Dipping type X|== Mt 27t Zotetr5 MEH380| 3716 pseudoplastic A &S
Heioni(agaB-18), 0|& Herschel-Bulkley 2& Ao ofelst Z2nf == D_A_CH_FR

63.26 Pa.s, D_A_CH_RI 38.45 Pa.s, D_A_CH_AF 55.66 Pa.s, D_A_CH_MA 24.16 Pa.s
2 LIEt D_A_CH_.MAZ} 718 &2 A2z SHE.
- #&X|+= D_A_CH_FR 0.33, D_A_CH_RI 0.40, D_A_CH_AF 0.36, D_A_CH_MA 0.23

o=z LIEMGS(EB-19).

- 5 HE 25 Mot Z7F 22zl of2t MEIF 245, SEX52| Ztol 1Ect 27|
mf 2ol Mt 5 M(shear thinning)el HE SAMS J7IX|l= HE &eolg(aEB-18).
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1000
10000 $

800 B

n]

600

=
o, BBy
400 =

B
DGEEEG
10 04 BBH
2““// o Ejj'
o
o

—
0 1
0 20 40 60 80 100 0.01 1 100

Shear stress(Pa)

Shear rate(1/s) Shear rate(1/s)
DACHFR —DAGCHR —DACGHAF —D A CH MA DACHFR DODACHRH ODACHAF ODACHMA
. . - ~ o
18 B-18. Dipping type %|=2| Mgt 2o we Mo 33 & HE.

#B-19. Herschel-Bulkley 22 A2 0|&%} dipping type A =2 Hx FH

Sample Viscosity Rate index R?
D_A_CH_FR 63.26+1.08° 0.33+£0.00° 0.9972
o D_A_CH_RI 38.45+4 03° 0.40+0.02° 0.9975
Dipping type
D_A_CH_AF 55.66+3.49° 0.36+0.01° 0.9957
D_A_CH_MA 24.16+1.61¢ 0.23+0.01¢ 0.9961

® 7Het dipping type *I=¢2

| 2N SEY Yy
S M A2 Xm0 24 BENES SHE AD SASN X 24 US 2 g8

22 LEHH (#B-20).
- Dipping type *=2| M ZE Hes= 7|& HA(®EEZ: 38.45~450.67/FSX|=:
0.10~0.40)0lAM =& el (HX: 24.16~63.26/F&X|F: 0.23~0.40)2 MY T

#B-20. Typed 7Y X=2| 2M =EH(dipping type X[=2| M ZHEH MMAH)
Vlsc05tty{Pa s)/
Block(cube) 9.15 ~ 22.39 022 ~ 0.48
Blagl 6.82 ~ 8.64 022 ~ 0.54 . -
(3 mm slice)
Spread - 0.17~0.42 012 ~ 0.37 -

24.16~63.26 /

Dipping : = . 0.23~0.40

2) Pilot, Plant scale & =& 7| M Z2 =AM "I}t
@ Block type %= 7| =

- Block type %= 70 M Z2| TPA Zot, 2= 12.36 + 0.49 NS LIEHHOf EM I E
M e e ez M=, S 0.21 £ 0.015 LIEHHO] 95.5% =E2=2 &

H
o ZTEYH Helo 282H(328B-19).
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Cohesiveness

Hardness {N)

25.00 060
20.00 e e e e e e S e e e
AW =9 i
o REA N
15.00 e &y H ki
2 g4 8=
H
H
H
000 SRR RREREE, 2 I
S o020 J“—"—"'—*'——
|
500 |
0.00 0.00 H ‘
Block type |Z= HE ME Block tvoe X1 = 7 ME

T2 B-19. Block type ®|= et M EZ2o| Al STH.

® Spread type X|= 7| M=
— Spread type A= 7 HE(1) 1 (2)e] TPA 21, S&H2 22t
+ 0.030| 0 mx"éﬂﬁ 2+2-0.15 £ 0.022} 0.35 £ 0.

|= | i )
EJJ_?H I:H 0| |_Ho| oz éx-l%(:_EIB 20)

— Spread type %= 7H‘je HME() 1t (2)o] sHEMES 5 Z1}, 2s53 0.1~10 Hze =
= HeoAM F oY HE 25 MNEAT(G) dtol EAAT(G")Ect =2 LIEtL, ERY A
°l EMg 2= A2 ole(EB-21)

0.45 0.50

0.3 < 0.40

{ - #4883 e 1 e e
L ‘ T
0.27 1 é 0.30 AR
[ E g4 554
LT T s R (oot ot R, - a8 o2
IR S o, R | .11 r—
0.00 0.10
0.00 0.00
Spreadtype X = 7% X E1) Spreadtype X = 7A% M E(2) Spreadtype %1X 7Y M &(1) Spreadtype 21 = 44 M &(2)

T2 B-20. Spread type X|= 7H& M EFo| SR} MAY.

EB-21. Spread type X[= 7H& MEZ(1)z (2)2 sHAEELE =X ZIH1 Hz frequency)

Dynamic viscoelasticity at 1 Hz (frequency)

Strage Complex

Sample Loss modulus(G™) Tangent : _
modulus({G’) viscosity

(Pa) (Pa) (8) (Pa.s)
Spread type #|= Y HIF(1) 361.40431.12 82.20+13 66 0.23+0.02 59.00+5.29
Spread type X = 702 HE @) 413.89£43.03 99.66£10.10 0.2420.00 67.7547.04

@ Dipping type X= et XMZF

- Dipping type #I= 70 M Z2| SHHEEE Y A, 2S5 0.1~10 c d
ol A XMEAS(G) gtol &A= (G”)Ect =7 LiEtH, Bt A0l EME Zte A S el
eH(EB-22).

- Met HEIF ot S kS0l E7tSte pseudoplastic dE¥e EAo{ (O
B-21), O|'E Herschel-Bulkley 22 Alof| cHist 21, M=+ 23.25 P
96.23% =&, #&XlT= 0.558 LIEIH O] 72.73% =22 M8 1M Helo 28
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EB-22. Dipping type X|= 7{g X &2

=X K EFAM
o

[ == Ry )

=X
=S

Z1(1 Hz frequency)

Dynamic viscoelasticity at 1 Hz (frequency)

Sirage Compl
Sample Loss modulus(G™) Tangent R i _ex
modulus(G") viscosity
{Pa) (Pa) (&) {Pa.s)
Dipping type %= 70 &S 372 91£322 93 131.72412.20 0.480.00 48 2314 13
600 10000
= L O o
400 «
7 g ® o
E = 100 o o
® 8 2 n
E 200 2 "ip a
(73] = 10 o 2
o o &
o 1
o 20 40 &0 80 100 0.01 1 100
Shear rate(1/s) Shear rate(1/s)
—Dipping type X = Jhd HE ODipping type A= 7HY &
J2B-21. Dipping type x[= 7Her XM Fo| Mct Skof w2 Mot 33 2 ME.
EB-23. Herschel-Bulkley 22 A2 0| &%t dipping type X|= 7 MES| Mx £H
Sample Viscosity (Pa.s) Rate index R
Dipping type %= 7@ M5 23.25+053 0.55+0.01 0.9996
3) Al 24 x=2t AEM X= I M EL| /n vitro THEE Astg HIt
- 2 Agolle A SEA X =(BS_A_CH_SE)2t AlE2M Y X=E AtSE
- ZANRE B okl =, 50C E/Toll &ESHo] in vitro THEE As5tg IS (s Al
2E &d|gh
- In vitro TP A Astg FEY ZIf AlE SEM X=E 95.79%, AE2M e X=s=
89.89% 2 EX =0, F MEZ 2t in vitro THE A5Hg9| Xtol= 5.90% 2 &elE (a3
B-22)
100
£ go
£
-
% 60
)
-
s
E 40
[-%
£
£ 5
g
0
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® F7IF M=3H3 FAI YE3HE st AH 8 AEEH EYM B4
- MHE8 AEE AKX = Chr. HansenollAl HZue AIEM AlZdZo| daM =z ZXo
AMEE= Ml 7K 5Fe| AEE ZX(F-DVS YF-LO1 DA, F-DVS YF-L02 DA, F-DVS

BY-01 DA)E ALE

'Add:tlon of soy basel+ 5% sucrose @ lIsolated soy protein(ISP)2| 1 s5x 273

Re-hydration at room temp.

¥

|(Add:txon of coagulant)l @ 21H =& 23

Pasteurization at 90 °C for 15 min

L

'Fermentatmnlat 43°C @ NUL AEE HY M™

Molding and cooling to 5 °C

OZC-1. A=A ctl Al (|solated soy protein)S O|&¢8t x| =2 XM=

OH
Jal

(7} Isolated soy protein(ISP)2| 7|& HI} s &AH
- ISPl &E Jts zHs=E ZEsH7| 2lall ISPel s=& 22} 4%, 8% ™7II5t0{ M=
ot S AEWUS ALBSH0] Figure 11t 7*% SYo=E MEZ M
- ISPel s+ &€& & pHel HEel & fid TE Sol 4%
- (1) Ab20lM ™M= 2 700 mLoll ISP 4%(28 g) & 8%(56 g), pectin 1%(7 g)2t
sucrose 5%(35 g)2 Y 0| homogenizerg 0|&35t0y #&5t0{ =&t

(2) 90C water bathollAl 15 min &2+ A¢
(3) 2EH ZHX (F-DVS YF-L02 DA) 0.01%(0.07 g) &&
(4) 43°C incubatordlAl pHZt 4.6 =F0| & w7iX| L5 XY
- 8% O|At9| ISP= & & pHel H3t £E7F X s N5t=of HE AEIHZEXN MES

oix|sts AIE 2o
- Wt EEIHEE e 98t ISPel Ao MFSEE B s Aok 7%l ISP
sE2 xys Yuy Y

- (1) A=20lM H=l & 700 mLAl ISP, pectin 1%(7 g)2F sucrose 5%(35 g)= 20
homogenizer& 0|&35+0{ homogenization
(2) 90C water bathollAl 15 min &2+ A#
(3) 2EtH ZHX (F-DVS YF-L02 DA) 0.01%(0.07 g) &&
(4) 43T incubatorollM pHIZ} 4.6 M2 & M7iX| &E
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(Lh 71 #71 812Me s 23
- (ZhollM 2™ E ISPe| s=(7%)0 S84 X= M= Al ALEE= S3A
(CaCl,, Namyung COMMERCIAL CO.)& ZZt 0.5%, 1% % 2%2| =
Figure 11} &2 _'7822 AyE A

= W& F pHel HERt & FM4d T Sol 2™

- (1) A20llM "= = 700 mLoll ISP 7%(49 g), pectin 1%(7 g)2F sucrose 5%(35
2 20| homogenizerg 0|&5+04 homogenization
(2) 1AM (CaCl)E 242t 0.5%, 1%, 2% &7}st0{ #& 2
(3) 90C water bathollA{ 15 min =2+ &t

(4) ~E}E{ HX (F-DVS YF-L02 DA) 0.01%(0.07 g) &&
(5) 2

(6)

(7)

- 27 =¢

(@]
~

rfol
o

5
6
7

_IHH

=
=
IIE%EOH 5’152 42 = 5C d&1

(Ch AHE2 AEE dA MA
- (ZhzHLhollM ZX™ = ISPeF S1M 2| s=(H2Z 7%, 1%)0l Ml JIX| AEFE HA
(F-DVS YF-L02 DA, F-DVS YF-L02, F-DVS BY-01 DA)E X Z35t0{ Figure 11} &2

- AAE AEH AXMes 2E & pHel HEet & {Fi7 & S Z2H

- (1) &20lM M= & 700 mLoll ISP 7%(49 g), pectin 1%(7 g)2t sucrose 5%(35
=Z'0{ homogenizerE 0|&35t04 homogenization

M (CaCl)E ZZt 0.5%, 1%, 2% XI5t M F

water bathollAf 15 min ¢t H

E AEE HX M JIX|(F-DVS YF-LO1 DA, F-DVS YF-L02 DA, F-DVS
1 DA)E ZtZt 0.01%(0.07 g) &

incubatoroll Al 6A|ZI7HX| e ZIlSto] 2A[Zt0lCt pH £

ol A5ZE = HaH 91 7

S
o
c

© 0o
K

SNEES
o
o

0%
1%

oY)
T
(@)

o
~
w

o
(@)}
> @
N ©
IHH

C =
=
200 AM cooling

S
Rl
A
i
[N
2
Al
In
i

in
rlo
S )
O‘I
0%
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7% ISP + 5% sucrose + 1% pectin

4

Re-hydration at room temp.

&

vISPEX

1% Cacl, added
- 7% ISP

&

v 81N 5%
Pasteurize at 90 °C for 15 min
- 1% CaCl2

&

C
v 4Y8 AEE EHA

0z

F-DVS YF-LO1 DA inoculation

&

- F-DVS YF-LO1 DA (Chr. Hansen)

Fermentation at 43 °C to pH 4.6

&

Molding and cooling to 5 °C

ol

mu
00
il

>
Mo
0x
Ral
|
lo
ﬁ
O
X
A
O

Jal

JEC-2. MYE AEE ZA
@ AEIHEME USFAHE AAMES 7| =38 e & U5 EM HI|
(7h ISP 8E(3%, 5%, 7%)oll wE o|&etx EMS Holslo| /sl e M, &g =9
o
[1 8 =
- & & glucose, fructose, sucroseE FZ&5H0{ HPLC2F AlAt 2 HE HEV|IE ALSSE

- SF 52} acetonitriles 25:75 HI8Z 28510 0|SAICZ 5111, 1.2 mL/min 522
=2|5t0] 24
- (1) 2 A2 4 g2 ™ = 20 mWHX| S/FFTE EItsto] ZIEV[E o|Ss ZIEH(300
rom, 10 min
(2) Acetonitrile(merck millipore) 20 mLE &7ttt & TET|E o3 REH(300 rpm,
10 min)
(3) HAE2[(3,000 rpm, 10 min, 4T, 10 min)& s & A4S5WS 0.45 um HEZ I

Lelz ofntet ¥ 24

2) gd|gt 7|5 X ¥ X7 Al ZEHOIQEA FHAF EHAY

® #x A M7l ot FEH2ERH RAMFF EE

- A= ZI|AUR|, SX0], S2X|E ALEsld RatdE 22lo¥ s

- 2 AZ= 142 olUe] Pfol BEHE MEXE[HAAM AY 8 = H45 EASH0] 2
ghotl & 52 2 A" AFEsI¥ S

(1) 24 & B8 A|RE 242t EFYe|AHST 2 peptone waterE 0[&35tH0{ stomacher®
T&zE

(2) F AZE 2F EIFME|AHT2 serial dilutiondto] Z %] A|2+&= MRS, BCP, BS %
Rogosa agar, &% A|Z= MRS % Rogosa agaroll streaking & HEz2ts of

(3) 2k = ZF v X|of| LiEtE B2 = HEfLE 37| 50| A0o|st AES MBS =&

F5t04

rk
ol

(4) =&el=l #2 37C T7|=H22 MRS brothE AEsH 18 h ¢t b kst &
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(7h 2ealer FiaFe Wits #ot
- (1) 2a2l8t & AR F= 33 A = 2aE2((7,000Xg, 4C, 10 min)E &
(2) Al 22| & A2 pelletE PBS(pH 7.2)2 23| MA % 10 mLe| PBSol suspension
(3) 1,000 unite| pepsing &7stl pHE 252 Y& MRS brotholl 2% HZ
(4) 37°COllM 2A|Z+ SoF ek
(5) MRS agardl pour plate method& AFESt0{ 37C, 48A[ZF Hi &k = FAMAFE 5H
(Lh 2a2ler sa&taFe WEEE got
- (1) 22l8t BE AR F= 33 A = 2a22/(7,000%g, 4C, 10 min)E &
(2) AAE2| & A2 pellet2 PBS(pH 7.2)2 25| MA % 10 mL2e| PBSO| suspension
(3) 0.3% bile bovineg &®%t MRS brotholl 2% &
(4) 37COIAM 2A|ZF SoF Hf 2k
(5)

MRS agaroll pour plate methodE AFE35t0 37°C, 48A|ZF bl F

Atztol Fuf M MZel HT-29 cellg AtE

= 33| Altjul T ALE
83101 37C in a 5% CO, 2l 7H|0|E

|
(@]
X
T
o
C/)
i
o
d
o
=
(@]
O
O
=<
wn
[@)]
>
=
0 A
mu
>

{1 M SH [[H 7]|.x| HH oF

ofl A monolayer% M
(2) AR HiFH S AAIER|(4,000 rpm, 4°C, 15 min)8t = pellet2 PBS(pH 7.2)2

I

33 MA
(3) |4bZ 2 10° CFU/mMLBEZ Z=H310{ HT-29 celloll X2I5t01 37C in a 5% CO:
21 7 |0|5101IA1 2A|ZF b 2F
(4) Bl = PBSZ 53| MA F, trypsin-EDTAE 0|&35t0f F&E FHMHS ZotE
(5) MRS agardl pour plate method& AFE5t0{ 37C, 48A[ZF &k = FiMAFE 5H

YROLEE O[3 2HI0|S R Ut ZSHO|LEASHAT U AR M Z2EO|SEAFHIAF YU

- .
-ia - - -
p DZHO|REA BEFF 2j0|=2 P&

b DEUO|REA TRBF 2o|=a 75

FEAF ZRU0|28 X £ Y7t

\IH|||HH|||H\IH| w“ muum.nnhnml“‘n‘W

> B 2EE gl
JEC-3. Al ZRHlO|QEA FB
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ME FibgFo| gu(nt #d gIt (in vitro)
MEE Fibg 3ol ghitet & SAHE ANSH 2d gt

(7} ABTS assay
- 2, 2’-Azino-bis(3— ethylbenzothiazoline —6-sulfonic acid)(ABTS) assay
- ABTS assay= =8t radical scavenging activity 7= o#F tjlg A 22|
(9,950%xg, 4T, 10 min) o ¥ ASHZS ALSE
- (1) 7 mM ABTS, 2.45 mM potassium persulfateE deionized wateroll =0{&
(2) Ab=0lM 16A1ZF ghx|SH & 734 nmollA| EZEE 2F 1 48T 2 3|4
(3) 96-well plateoll T3 uj kM o] ALSOH 20 yl, (LHollA 2HE ABTS solution 180 ulS
4o a-20A 6E27F 2EE
(4) Microplate reader(multiskan sky, Thermo Fisher Scientific)& AF&35t01 734 nmo|
M

Ijok

4T E =X = radical scavenging activityS Al At

(1) FRAP assay
— Ferric reducing antioxidant power(FRAP) assay
— FRAP assayE &¢t 2Hel3 dots o5 il = AME2((9,950Xg, 4C, 10 min) eF
T MSWHS ALER
— (1) FRAP reagent Ml Z=; 0.3 M sodium acetate buffer(pH 3.6) : 10 mM TPTZ in 40
mM HCI : 20 mM FeCl3-6H0 = 10 : 1 : 1(v/v/v)
(2) 96—well plateol| &3 tlj 2| ALSOH 6 ul, FRAP reagent 180 ulS E0{ 37CollM
30 min ¢t kg
(3) Microplate reader(multiskan sky, Thermo Fisher Scientific)2 At&3t0{ 562 nmo|

N EBEE 53

(4) Iron(ll) sulfate heptahydrate(FeSO4-7H-.0)E 0|25l EE=5ME Qe = #F2
stelzd g A AHmM FeS04-7H20)

(Eh Growing cellse] ZEIAHE 13P 2o "ol
- 22| AH Z2} bile bovineO| &FE MRS brotholl FAHFFE i s T v X|of HolU=
S AHES 5F
- (1) ZE FAFF£ 35 A £ 0.1 g/L 2l 2H = (Kanto Chemical Co.), 0.5%
bile bovine(Sigma—Aldrich)0| &®= MRS brothdl ™ZE35t1 rectangular jar,
anaero pack, anaero indicator(MGC)E& AlS3sH 7| =2 Z 37T, 18A|ZF vl f
(2) HitH = &AM ER2|(9,950Xg, 4C, 5 min)5to] &L5H 1 mL2 MZ2 conical tube

2 &4

(3) 33%(w/v) potassium hydroxide(Sigma—Aldrich) 2 mLZ} 95% ethanol(Samchun
Chemicals) 3 mL2 &7 & 1272 Moo=

(4) 60C water batholl Al 1022t HHE

(5) ZH=0llM AlS{ZFE = hexane(Junsei) 5 mLE &7}

(6) Mo{E = ZFFT 1 mL2 H7I

(7) = = 5 22lE flall 10 min =2+ &20 2HX|

(8) hexaneZ (upper phase)d 3 mLZ CHE conical tubeZ2 ZFZ&
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M EnEE =4
ZalAH E0| 2+2H 0.1, 0.05, 0.025, 0.0125, 0 g/L &FE MRS brothE O|Zdl ==
S gk = 24 oF2 S AHE XSt 242 ALt

11— )
— cholesterol lowering activity = 0 reszduoall cholesterol > 100
ALY AN E
AEM X=XME USEE /St YHEdF MY

(71 Isolated soy protein(ISP)2| 7|& #HII s &H
— EC-10f LIEtE e F pHel HEE £

(9) 50COlIM HTIAE 0|3l 5

(10) 4 mLel O-phthalaldehyde(OPA, 0.5 mg O-phthalaldehyde/mL acetic acid,
Sigma-Aldrich)& &7} gt & A=20AM 10 min =2t 8tg

(11) 2 mLe| ZIst 2&HMerck millipore)2 ®7F = &=20A 10 min S2F BHS

(12) Microplate reader(multiskan sky, Thermo Fisher Scientific)& AF235F04 550 nmoi|

i1 2 o
A MsE(4%)2l ISP &t vlWste] HE AEEHZAXMO WEHE XHA7|= 2UE

o

=

LIEFL O 8% O|3te] MXN = Tof CHst EHAH

FC-1. ISP 8X£(4% vs. 8%)ol E Ug &
4% ISP 8% ISP

0 h 6.61 6.56

10 h 4.69 5.62

18 h - 5.25

24 h - 5.18
WEIE JHSH ISPO] MY HE STE AMS| sl Hd 7%l ISPE 71Tl Hoteh
23t EC-20|M LIEKE Bel 20| Mafmel waTt MY Ao0, 5% 7%2 ISP
= E EC-30IA LIt & RARSOIME $E B2 F RAE & 240 4ES
Bof A2 xx B Ao 7T W PelHTLel AE S5k 7% A
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5% ISP 7% ISP
0h 6.52 6.58
75 h 4.86 5.25
85 h 4.7 -
10 h - 4,71
HC-3. 5% ISP} 7% ISPe| &E B8 T & RitdF
5% ISP 7% ISP
= oMF &
o Tre 2 T
(CFU/mL) 38,000,000 21,000,000
LSt 7S ISPe MY 28 s & ZdstY| el 2 7%2| ISPE 7| &oll HUtet
Z1t EC-20|M LIEtE Hiep ZHo| MatXol wE Tl A= A20, 5%t 7%2| ISPL
S5 & EC-30[A LtEHE & RMFTUHME e SE T FAS & a5 4
2ol A=Y X= 3HS 2t 7|2 W ZEltHFCide| £E sEe 7%= &dd™
(A)
(C) (D)
JBC-4. 7%2| ISPe| tts 52 T M= 3Ho wE HEl
(Lh) 811X (CaCl)el s 24
- 7% ISPE HItet 7|& f CaClL,g s=H=E HIH0.5%, 1% X 2%)st0 &=
= HC-42} #®C-50i L}EHH
- 0.5, 1 % 2% 2| CaCle| 4% &5 &5, pH ¥ & F&A FollM AL 21}
LA A J7HX| s 25 HEJL M EE LIEHH S0H I 45 E Mol 5HA|
o= stel. sIXIBH1%2] CaCloIM B AIBE D Qs S84 TS o83

HFC-2. ISP 8=(5% vs. 7%)0ll 2 LUE

A
=T
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0.5% 1% 2%

CacCl, CacCl, CaCl,
Oh 6.63 6.47 6.34
2 h 6.45 6.26 6.13
4 h 5.8 5.4 5.14
6 h 4.95 4.81 4.85

HC-5.Table 5. 814 ol g Ls £

0.5% 1% 2%
CaCl, CaCl, CaCl,
0Oh 6.63 6.47 6.34
2h 6.45 6.26 6.13
4 h 5.8 54 5.14
6 h 4.95 4.81 485

05% CaCl, 1% CaCl, 2% CaCl,

Oh 630,000 650,000 1,100,000
2 h 6,700,000 8,700,000 5,400,000
4 h 24,000,000 24,000,000 16,000,000
6 h 24,500,000 71,000,000 54,000,000

[
0.5% CaCl, 1% CaCl, 2% CaCl,

2 C-5. CaClz 85(0.5%, 1%, 2%)ol e A=4 x= S1H Tt
=]

N
45 AZiol mE & RAF 4
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0.5% CaCl, 1% CaCl, 2% CaCl,

Oh 630,000 650,000 1,100,000
2h 6,700,000 8,700,000 5,400,000
4 h 24,000,000 24,000,000 16,000,000
6 h 24,500,000 71,000,000 54,000,000

el s

0.5% CaCl, 1% CaCl, 2% CacCl;

JBC-6. CaCl, =(0.5%, 1%, 2%)oll

i
1>
S
™

Ch) &HE 2EH HY 23

(Zhzk (LhollM ZEE ISP CaCl.el s=ofl AlEd AZYEe dadEasdo ALE

2= AEE HX 37HXE 22 HEs5to e S TASHM pHel HEtet & gitd+E
Mgt 22 F-DVS YF-LO1 DA%} F-DVS B w2 A wE It &g 2

& F
on{, EC-80lM 2ol= ZHXH & & 7+ 2 1 log CFU/mMLE = =7 LIEMH
FC-70IlM M JEX| 2B AXof| g ' S5 & |oHE -t 20 FASHA HHE

X2 FEC-80IM 6AIZIIX| HE = & R&ITIEH F-DVS YF-LO1 DAOIAM CHE F

X AEte Ao Hls 2F 1 log CFU/mL =7 LIEHE. W2t =T AlE2d AEY
27 0|88t x=2| M= sHA M= F-DVS YF-LO1 DAE HEsto] 42 E I

HC-7. &HE AEH AXo| g g5 £

YF-LO1  YF-LOZ2 BY-01

0Oh 6.57 6.49 6.57
2h 6.1 6.38 6.22
4 h 5.22 5.68 5.24
6 h 49 5.02 488
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HC-8. MUE AEIE HAX L} AlZb E & RiTDF

O

YF-LO1 YF-L02 BY-01

Oh 1,800,000 400,000 4,000,000

2 h 24,000,000 3,400,000 10,200,000

4 h 330,000,000 37,000,000 30,000,000

6 h 400,000,000 45,000,000 57,000,000
- 48 LB HHY M I E 242 AESIAE W, Ml JHX] 25 curd2| @M S 2fteld
T JAR 2Lt F-DVS YF-LO1 DAL} F-DVS BY-01 DAE TEset AHollM L5 KT} it

27| LEFG20{F-DVS YF-L02 DAOMIM & Jotd =7+ 718 =7 HER

YF-L01 DA YF-L02 DA BY-01 DA

h

AELE ZHol| o} %

@ 2EEH HXME dEwHEF UAFZ2 71=23F g

UEEM HIt
(7h) ISP ol dhgA|Zbo wWE o BN
- 23 F M 7K kol thet g 242 TSRS W, EC-92F #0| sucrose2| &FOI
7He Bo| el EA20f EC-100M LIEHF= 22 20| Fructoseol &&ol 7+a =7

LFEFE

EC-9. wE M1} 2ts $ 9| Sycrose THEF 24

=
[== I B |

3% ISP 5% ISP 7% ISP

dig M 5.709 5.458 5.32
Elg— =1 5.544 5.205 4.85

e %
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5% ISP 7% ISP

3% ISP

<

fof

0.094 0.106 -

0.057

& 6752

tod

(IH )2 RE 205 £2l5

=
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A

q

HH
—

F

0]

o
T

q

- x| AIZ2RE 38F 2 9

ZhH ST LA Hot

oA =& LY

- O2IC-70|lM L}Ett= ZHXE Ee

L8
L il

L

a
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Lag (CFLmi)
[ ]
-
5

o I i i ! L 4
4TES0TS0A5 1251 342 545 S4B 303568 ST 15 T T 5T 30054 5096096 L TE4EIT 3163 3635 PO T11 T 15205 BOBR U1 391 6E24 903

8 C-9. 2Elgt RiFFe HEHEM

(ch fa7Fo & F3s "ot
- JEC-90M LIEHE & FEs de 22 60~70%2 &S

= = wibd 115,
70~80% wihd 12&, 80~90%2 &FEsS Eol gitd 25 2l

@ M SARFo| stu|ot &M "It (/n vitro)

(7 ABTS assay

- TZHPO|RQEIAS(LHMY, LHEEM, & F235)HIM0A =2 4SS LIEHH A7 5 3
2IC-100| M LIEFE A X3 =2 radical scavenging activityE = 37t & 1852 =2
slo|
 L—

30 7
T T l = T
2 B _ €L T T T -2 L g P
= i
5 20
@ 10
=
[ L1 [
ST R N I S S CON I T T R S - N it O - B S & S
¢ FFFET I TSI EE LT F I TP I I PP F
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(L} FRAP assay
- T ZHIO|QEIA S(LfALM  LfE
L

O C-110llM LB M EH =

200

— T i
o = _
= 600 E ™ o = I Ao e T il
=
i - o
s
v
@
w
EQDU’
o
@©
>
&
= 200
oe
&
FHIIPFIF P F LI FIIS L PP RP IR DI DI PRI IPLP SIS
S S P T T T T Y T T T T eSS

J2C-12. F24t#2| Ferric reducing antioxidant power

- (ZHel ABTS radical scavenging activity2l (LhHe| 220 25 =2 ZHS LIEHA

thetetMol =2 Rotd 95 dE

o

(ch Growing cells@] cholesterol assimilation

40 4

20 4 T

Cholesteral removal (%)

KMLOT KMLOT KML12 KML21 KML25 KMLzT KML31 KML32 KML34
Strains

J8C-13. Cholesterol assimilation of LAB of growing cells

B

- FBEHLE KML272 KML347t =2 S AHE XSt &4
A #FE AMESaf A7 Zd ol

o

LIEHH 204, of=of 27t
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[2XFH T : ISP} Almond proteing 0|28t AEM X=HZE9 M= 3™ &g

A
=2| gHlet J|sd "It

Al
MY T2Hl0|2EAE O|88 AN JIW wh

1. AF7Hgt —’F%HJ"—PS
1) Lab-scale A8 X|=xZe WaEM "Il

® AEY Sy 0|83 =M E 3F Y

(7h o= E chuZEa} ISPl HHEEAM H|W

E
- (1) 2702l AHlz|lA HIFH(A,B)Al 22t ctS 2 20| v &35t homogenizergs 0|35}t
| b

=

i

A A2 A= = 500 goll almond protein 15%(75 g), almond paste 20%(100
g), Glucose 1%(5 g), CaCl, 1%/protein conc (0.75 g)
B : A=20|M M= & 500 goll ISP 7.5%(37.5 g), almond protein 7.5%(37.59g),
almond paste 20%(100 g), Glucose 1%(5 g), CaCl. 1%/protein conc (0.75 g)
(2) 0.3 g(0.2%/protein)el TGE 1.2 g2 ice waterdll 1:622 3|A5l0{ A, Boll &1

AO1E

(3) 52°C water bathollA 3587t TG activation
(4) 90°C water bathollM 10227t A7 2 inactivation
(5) AElE HM (F-DVS YF-LO1 DA) 0.01% ™S
(6) 43C incubatoroll M i F
Almond protein &5 At§ VS fimeon pro ey
FRORERTOLSIA = Isolated soy protein &g} A} &
15% almond protein + 1% gducose, 20% dmond paste, f‘a% dmond protem + 75% wdaled soy protem + 1% gucose,
ad 1% (fmotein_oonc. )CaC]g added A% dmond peste and l‘Fé'L_‘p:otem omics) Ca’:l; aked

L

Be-hydration & room temp.

O

0.2% (/protein conc.) TG added

Activation at 52 T for 35min

Pasteurization and inactivation at 90 °C for 10 min

¥

0.01% F-DVS YF-L01 DA moculation
Fermentation at 43 °C to pH 5.0

Molding and cooling to 5 °C

JRC-14. OFRE SHHTIL ISPE EFBI0 AFSE A2N X Z=H Eof
SHEEM 8IS 9IF BHE
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,B)oll z+z+ ct53F Zo| v &St homogenizerg O|-&st

A A20M HEE & 500 goll aimond protein 15%(75 g), peanut paste 10%(50
g), Glucose 1%(5 g), CaCl, 1%/protein conc (0.75 g)

B : A=20M M=l & 500 goll almond protein 15%(75 g), peanut paste 10%(50
g), Glucose 1%(5 g), CaCl, 1%/protein conc (0.75 @)

(2) 1 g(0.15%/total volume)2l TGE 6 g2l ice waterdl 1:62Z 3|A{5t0{ Aof| @10
Mols

(3) ARk 52°C water bathollAM 35872t TG activation

(4) A2t B 25 90C water bathollAl 10227+ &+ 2 inactivation

(5) AEH ZX (F-DVS YF-LO1 DA) 0.01% ™Z

(6) 43C incubatoroll A HYf 2F

(7) &57} Bt A= moldoll Eol HE

(8) 1 g(0.15%/total volume)2l TGE 6 g2l ice wateroll 1:622 3|A{5t0{ Bofl Y11
MolE

(9) B2t 52°C water bathollM 3527+ TG activationstl 90°C water batholl Al 1022t
inactivation

(10) 52°C water bathdlM 1022+ Al5|10 molddl Eof HE

(CH Paste M7tol| & wWE SN H

- (1) 2742 1L Bottle(A, B)oll 2t2+ chsnt Zo| Hi &St stirerg 0/ &38t01 #& =%

A A2oM d4E & 200 gol almond protein 15%(30 g), peanut paste 10%(20
g), Glucose 1%(2 g), CaCl, 1%/protein conc (0.3 g), pectin 1%(2 g)

B : A20lM M= = 200 goll almond protein 15%(30 g), Glucose 1%(2 g),
CaCl, 1%/protein conc (0.3 g), pectin 1%(2 g)

(2) 90°C water bathollA& 1027+ At

(3) 2EH ZX (F-DVS YF-LO1 DA) 0.01% ™S

(4) 43°C incubatoroi|A{ HY 2f

(5) 0.375 g(0.15%/total volume)2l TGS 2.25 g2l ice waterdll 1:62 2 3]A15101 A,
Boll ¥ Mol&

(6) 52°C water bathollA 3587t TG activationstll 90°C water bathollA 1022+
inactivation

(7) 52°C water bathollA 1027t AI5|11 moldoll Eot H&

_82_



Peanut paste 3 7} VS Peanut paste ¥ 3 7}

15% dmond protem + 19 gucose, 10% peamil paste 15% dmond protem + 1% ghicose, 0% peanut paste
and 1% (forotein cone.) CaCl, added ad 1% Yorotein conc.) CaCly added

é

Re-hydration at room temp.

A

Pasteurization at 90 °C for 10 min

/1

0.01% F-DVS YF-LO1 DA moculation

@

Fermentation at' 43 °C to pH 5.0

@

0.16% TG added

Activation at 52 'C for 35min
and inactivation at 90 °C for 10 min

4

Molding and cooling to 5 °C

OII

54 5[

mu
Hdo
o
O

bl

8 C-15. Paste E7toll e A=4d X=HMZFS L&

(2h) Pectin &7lol| e YEEM d|w
- (1) 272 50 mL conical tubes (A,B)dl Z+Z+t ct32} 20| Hi &Skl vortexing
A A20AM HEl 2 40 goll almond protein 15%(6 g), Glucose 1%(0.4 g), CaCl,
1%/ISP conc(0.06 @)
B: M20M M= = 40 goll almond protein 15%(6 g), Glucose 1%(0.4 g), CaCl,
1%/ISP conc(0.06 g), pectin 1%(0.4 @)
(2) 90C water bathollAl 1022+ At
(3) ~Ele{ HX (F-DVS YF-LO1 DA) 0.01% &Z&
(4) 43T incubatoro| M Hlj 2F
(5) 0.06 g(0.15%/total volume)2l TGE 0.36 g2l ice wateroll 1:622 3|A45}04 A,B
of @1 Moz
(6) 52°C water bathollA 3527t TG activationstX 90C water bathollAl 1027+
inactivation
(7) 52°C water bathollAl 1027 A5/ moldo| Eof A2
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Pectin 3 7} VS Pectin &7}

15% dmond protein + 1% gucose, 15% dmond protem + 1% ghicose.
1% (fprotein cone.) CaCl, and 1% pectin added 1% (protein conc.) CaCly and (% pectin’ added

L

Re-hydration at room temp-

A

Pasteurization at 80 °C for 10 min

&

0.01% F-D¥3 YF-L01 DA inoculation

&

Fermentation at 43 °C to pH 5.0

@

0:15% TG added

Activation at 52 € for 35min
and imactivation at 90 °C for 10 min

Molding and cooling to § °C

J3IC-16. Pectin 70| 2 AM=M X=X Eo| wa

ol

=M ulm

o

mu
Ho

(0h) Saltingg &%t A= g F04
- (1) 2HI2l2lA "]l ch=2nt 20| vy st homogenizerE 0| &35t01 #& 2 =&
A o A=20M M= 2 700 gol almond protein 15%(105 g), Glucose 1%(7 @),
CaCl, 1%/protein conc (1.05 g)
(2) 90°C water bathollAl 107+ &t
(3) 2EH ZX (F-DVS YF-LO1 DA) 0.01% ™Z
(4) 43°C incubatoroll A Hlj 2F
(5) 1.215 g(0.15%/total volume)2l TGE 7.29 g2l ice waterdll 1:622 35|4A{5}01 Aol
20 440
(6) 52°C water bathollM 3587t TG activationdtZl 90C water bathollAl 1027t
inactivation
(7) 52°C water bathollA{ 1027t A15|12 moldoll Eot H&
(8) 10% salt waterdll mold& =7+ 3A|ZF HE
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2 Z 274 v gy

15% almond protein +1% gluceose,
and 1% (/protein conc.) CaCladded

Re-hydration at room temp.

-

0.15% TG added

&

Activation at 52 °C for 35min

&

Pasteurization and inactivation at 90 *C for 10 min

&

0.01% FDVS YF-LOl DA inoculation

én

Fermentation at 43 °C to pH 5.0

Molding and cooling to 5°C

Saling at 10% salt water for 1.5 hrs

@ M2 XIXHF2| ol5tet WASN B}
- #Z seE 3F UYS 018 AN AZHECR Ol31EA WASY BIIE MY
(7 YurME 2y
- MUIZIIAHS 0|850) LAY ME Al £ NY 5 FEUTS 24
- SR EMS AEDIH YUMEBAYHY S8 AZUTY I HUIIRATHE of
g5t 24
- AZ 3 g2 HASHAL Qe gl SeE =ohlol FEsl S&50 100C dry oven
A ZEATIH AR} HEol 2 Hel SAE BE % 48 BEHE AU

- UM K= A = MY T S MF0|| A2 == fructose, glucose 2 sucrose®|
state =2
o= = 1

«Q
Z 1o
(@)
@)
=)
o
o
c
O
(@)
2
0
Jov
o
Jal
ot
o
Kl
(&)
o
X

=
acetonitrile 9 mLE FZ&s5ty, F&EAH2 /AAE2[(3,000rpm, 10 min) & 0.2 ym ZEH

2 ofzfet A2 AHSU2 =z ALE

- HPLC-RID % Carbohydrate Cartridge column(250 x 4.6 mm, Waters)S A3t 1,
Fol2k2 20 uL, O|SAS 2 M 75% acetonitrileE 1.2 mL/min §50M 22| & 2435}
FS. BEME ME2 EF 229 24 H0|E 2} spectrum S H|1W5H0] &l
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(ch #7214 &M

- UgM H=E A E= NE & MME= citric acid ¥ lactic acide| S 4

- 2MZ2 st AlRe MX2l= AR 2 g2 conical tubedl M&ts| &ZF5I 0.005 N Z4t
6 MLE F£&35l, &M AAE2|(5,000rpm, 10 min) £ 0.2 um ZE{ 2 ofntst Zd
2 MNYUSUSE ALES

— HPLC-PDA % Aminex HPX-87H column(300 x 7.8 mm, Bio—Rad)2 AF3st¥ 11, &
H 2= 65T, FUHF2 25 uL, o|=2224 0.005 N HoSO4E 0.6 mL/min 7% &
Uv 220 nmollM £2| = EAs9s. 2ME ME2 ZFSZFel A OolHet

wn
O
]
24
c
3
ol
m
IS
£l
[o]]
2
Jor
&

2) M Z=ZHIO|E A9 EHIT J|SH HF

® 1APATof| MESH T ZHIO|RQEIA FEHAFE 0|85 AEM wWaE M=
- (1) HEy =22t 22 (500 g/1,500 g) FFH=7|(SoyLove)S 0|23 10 min Sot 2l
= 53] 24

(2) 242 Z=E 130 mesh M2 o| 23l ofz}
(3) oztst E2S 90T water bathollAM 15 min At
(4) ZtE0IA AlSE 7 33 Adist FARFF(KML21, KML32)E & E(3%, v/v)
(5) 43C incubatorollM 48 h st wa ZIsH (2t geAlZtoict pH £3)

@ 1XAAE MY FEHAFE 0|88 AEM chl A dtgFo| WeAlZHE Sitst A
S AHE Aot &M vl

- ZtZto|l A2 0, 24, 48 h 2HEE st e =2 AL

(7} DPPH assay
— 2,2—-diphenyl-1-picrylhydrazyl(DPPH) assay
- DPPH assay= =%t radical scavenging activity H7t= A4 CHHA

T
fob

= = =
10,000 MWCO centrifugal concentrator(Vivaspin® 6, Sartorius)E S A2
(8,000xg, 4C, 10 min)35tod filteringst & CIA| 0.2 um syringe filter2 filtering €+ A
2 AERE ALE
- (1) 200 uM DPPHE ethanoldl =01&

(2) 96-well platedl AlZ 100 uL2}t (ZHollAM 2HE DPPH 100 uLE E€0f 440{& F= 37

oA 30 min &2k tEks
(3) Microplate reader(Gen 5,BioTek)=S AFE5t0] 517 nmollA SEEZE & F radical

o

scavenging activity(%)S A&t
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(L) FRAP assay

— Ferric reducing antoxidant power(FRAP) assay

- FRAP assaye &%t &Held
concentrator(Vivaspin® 6, Sartorius)E &off &AM
filteringst =& CHAl 0.2 um syringe filterZ filtering

— (1) FRAP reagent M= ; 0.3 M sodium acetate buffer(pH

mM HCI : 20 mM FeClz-6H>O = 10 : 1 : 1(v/v/v)
(2) 96—well plateol] Al2 6 uLt (ZHollAl ZHE FRAP reagentE 180 uL Yo 4=

0,000 MWCO centrifugal
00xg, 4T, 10min)stod

o

3

3.6) : 10 mM TPTZ in 40

< 37COIM 30 mins¢t &HEkS
(3) Microplate reader(Gen 5,BioTek)= AF235H0d 593 nmoil A
(4) Iron(ll) sulfate heptahydrate(FeSOs-7H,0)E 0| &35t EZF
2l S HAHmM FeS04-7H.O equivalent)

(ch) A 24 cHid 25 S0 FAHE A5t &4 It

Ze|AH Z2 bile bovineo| 7= MRS brotholl A=A CHHA gt5 =

Ll

ol
mjo
i)
O
ro
o

Xlof HotUe Ze2HES £F
= £ 0.1 g/L Z2IAHE(Kato Chemical Co.), 0.5% bile

bovine(Sigma—Aldrich)0| &&= MRS brotholl &35t rectangular jar, anaero

pack, anaero indicator(MGC)E AlZ3dl E7|=H2Z 37T, 18 h HiQF
(2) HjUtH =S 2AAEB|(8 000Xg, 4°C, 10 min)stod MEH 1 mLE ME2 conical
tube2 FZ
(3) 33%(w/v) potassium hydroxide(Sigma—Aldrich) 2 mL2Z} 95% ethanol (Samchun

Chemicals) 3 mLE &7} & 127 o=

60°C water bathollAM 1022+ 8-S
2o M Al ZE T n-hexane(Junsei) 5 mL2t S5 1 mL A7}
MolE = 5 22IE fal 1082 220 22X
n—haxaneZ (upper phase) 3 mL& CHE conical tubeZ &2
50°C heating blockdlM EATJIAE o83 55
4 mLe O-phthalaldehyde(0.5 mg O-phthalaldehyde/mL acetic
(Sigma-Aldirich)& &7t8t = A4=20M 102724
(10) 2 mLe| =gt & Merck millipore)2 & 7tst

-_L— o

—
- (1) 2 ZaAE ARE

~

8
9

o~ o~ o~ o~ o~ —
—_ — ~— — — ~—

il
= A20M 1022 8-S
il =
=

X

fE=
<1 = o

(11) Microplate reader(Gen5, BioTek)S AIE235I0{ 550 nmollM S
Z|AH ZE0| 22t 0.1, 0.05, 0.025, 0.0125, 0 g/L &== MRS brot
2t

=
2t 3ol S AHE M5 M2 At

£ 0|8%

i
ol

ot

—

A

—

K
a[d
mjo

=
[L

— cholesterol lowering activity = 0-1- T'eszduoall cholesterol < 100

L

M "
To = wsEM H|W (37C vs. 43T)

0 g) FFHM=7|(SoyLove)

(@]
~
—_—
o

acid

H

ol 238 10 min =S¢t &l

(2) E4=l 222 130 mesh M2 o|&sf oz}

_87_



90°C water bathollM 15 min &+
AlSE F 33 Althst FAHFF(KML21, KML32)E HE(0.5%, v/v)
(5) 37°C, 43 incubatorollA ZtZt 48 h Zot gtg X (ZH e AlZiolct pH £H)

(7H FRAP assay
— Ferric reducing antoxidant power(FRAP) assay
— FRAP assayS &%t &flad Hot= Al CHg A 0,000 MWCO centrifugal
concentrator(Vivaspin® 6, Sartorius)& &l ®|AE2/(8,000Xg, 4C, 10min)s}o
filtering8t & CIA] 0.2 um syringe filter2 filtering 8t A S A|ZE 2 A2
— (1) FRAP reagent M Z=; 0.3 M sodium acetate buffer(pH 3.6) : 10 mM TPTZ in 40
mM HCI : 20 mM FeCl3-6H0 = 10 : 1 : 1(v/v/v)
(2) 96—-well platedll A|= 6 uL2} (7HollA] 2HE FRAP reagentE 180 uL 20| A&
T 37COoA 30 minas¢ot etdts

o -

(3) Microplate reader(Gen 5,BioTek)ES AIE35H0{ 593 nmollM SEHEE =H
(4) Iron(ll) sulfate heptahydrate(FeSO4-7H.0)E 0| &35I0] EE[ME THE FT A|RQ|

2zl S A AHmM FeS04-7H.0 equivalent)

T

(LhH AlE2M chE WsEo ZaAHE Mot &M Eot
- 2 AH Z2 bile bovineo| 7= MRS brotholl A=A CHHZA gt =
Xlof Holde= EelAHES &Y
- (1) Z ZEAIZE AZEE 0.1 g/L ZdAHE(Kato Chemical Co.), 0.5% bile
bovine(Sigma-Aldrich)0| 7= MRS brothdll &&35t11 rectangular jar, anaero
pack, anaero indicator(MGC)E& At8all ®7|=712Z2 377C, 18 h tf2F
(2) HjUtH =S AAIEE|(8,000Xg, 4C, 10 min)5to ASH {1 mL2 MEL conical
tubeZ FZ
(3) 33%(w/v) potassium hydroxide(Sigma—Aldrich) 2 mL2Z} 95% ethanol (Samchun
Chemicals) 3 mLE &7t} = 127F 40 =
(4) 60°C water bathollA 107} B3
(5) ZH=0llM Ale{FE = n-hexane(Junsei) 5 mL S/FF 1 mL &7t
(6) MojZE = & 22IE flsh 1082 220 2hx|
(7)
(8)
(9)

I

=
S

rol
1o

L

o
A

n—haxaneZ(upper phase) 3 mLE CIZ conical tubeZ =24
50T heating blockollM &AATIAE O|23l 55
4 mLel O-phthalaldehyde(0.5 mg O-phthalaldehyde/mL acetic acid

(Sigma-Aldirich)E &7}t = &20M 1027t BHS
(10) 2 mLe| Zlgt 2HAHMerck millipore)2 ®7Iet & AF20 M 1027 EHE
(11) Microplate reader(Gen5, BioTek)& AL&35t01 550 nmolA SEEE Y
- Zg|AHZ0| 2t2F 0.1, 0.05, 0.025, 0.0125, 0 g/L &=l MRS brothE o|&s ==
SME THE = 2 #FFo ZHAHE X5t A2 AL
— cholesterol lowering activity = 0.1~ residual cholesterol =100

0.1
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(ch AMl=2d e A w5 =9 ZAHE A5t &4 9ot

- Z2 AH E2} bile bovineOl BFFE MRS brotholl A=4 tHEA WE =8 HES = i
Xlof Holde SeAHEE =X
- (1) 4 LaAZE AZ2E 0.1 g/L ZaAHS(Kato Chemical Co.), 0.5% bile

bovine(Sigma—Aldrich)0| &&= MRS brotholl &35t rectangular jar, anaero

pack, anaero indicator(MGC)E AlSdll E7|=H2Z 37T, 18 h Hj ek
(2) HjYHS 2AAIEE]|(8,000Xg, 4C, 10 min)stod ASH 1 mLES AMHEZE conical

= o

tube2 £
(3) 33%(w/v) potassium hydroxide(Sigma—Aldrich) 2 mLZ} 95% ethanol (Samchun

Chemicals) 3 mLE &7l = 122 AHF
I:Ijl_ 2

4) 60°C water bathollM 1027+ HHS
5) Zt=0|AM AlEZFE F n-hexane(Junsei) 5 mLZ} 73 1 mL H7}
6 "|‘|O'IT'__ —§— % E‘Elg -?—lgH 10—‘?—7|' ALEO‘” HI‘I'

(4)

(5)

(6)

(7) n—haxane& (upper phase) 3 mL2 CFE conical tubeZ &4
(8)

(9)

8) 50C heating blockolM &AATIAE o888l 55
4 mLel O-phthalaldehyde(0.5 mg O—phthalaldehyde/mL acetic acid

9
(Sigma-Aldirich)S &7tst T M20A 1027} B2
(10) 2 mLe| TlIst &AHMerck millipore)2 7‘47P3 —?— ’é% A 10272 2SS
(11) Microplate reader(Gen5, BioTek)S AF235I0d 550 nmollA| SEETE X
- Zg|AHE0| Z2tZH 0.1, 0.05, 0.025, 0.0125, 0 g/L 7= MRS broth& 0|33l

@ =™ wax7oM KML219| &g A|ZHH wg SN HI}
- (1) Hel 2t 22 (500 g/1,500 g) FFEH=7|(SoyLove)E 0|&3 10 min =2t Z2l
< 53 &4
(2) 2ME =2 130 mesh =S ol83) oix}
(3) odztst 222 90T water bathollA 15 min At
(4) Z=0lM AlSE = 35 74|EH§+ FoFF(KML21)E HE(0.5%, v/v)
(56) 377C incubatorollA{ 48 h =¢t &E &3
- AMEE 48 h St HEE E@%FEH of 6 hotctel e =S ALE (24 2EAlZiotct pH
£H)

(7l DPPH assay

— 2,2—diphenyl-1-picrylhydrazyl(DPPH) assay

- DPPH assayE &% radical scavenging activity
10,000 MWCO centrifugal concentrator(Vivaspin® 6, Sartorius)&
(8,000Xg, 4C, 10 min)stoq filteringet = CHAl 0.2 um syringe filter2 filtering
A2 ALE

- (1) 200 uM DPPHE ethanoldll =0{&
(2) 96—-well platedll A|Z 100 uL2t (ZHollAl 2HE DPPH 100 uLE ¥0of 40{& = 37C

ol A 30 min S¢t tets

(3) Microplate reader(Gen 5,BioTek)S AFE35H0] 517 nmolM S EE =X = radical

I
e
ol

Bots A2A

om 1

:cg

o
e o>
SN HI Mo
mo ™ mjo
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scavenging activity(%)& A&t

(L} FRAP assay

- Ferric reducing antoxidant power(FRAP) assay

- FRAP assayE &¢+ &teled "@ot= ASM chlz 25 23 10,000 MWCO centrifugal
concentrator(Vivaspin® 6, Sartorius)& Safl *A&2/(8,000xg, 4T, 10min)3tod
filteringst & CIAl 0.2 um syringe filter2 filtering St HS AR 2 AL

— (1) FRAP reagent Ml Z=; 0.3 M sodium acetate buffer(pH 3.6) : 10 mM TPTZ in 40

mM HCI : 20 mM FeCl3-6H0 = 10 : 1 : 1(v/v/v)

(2) 96—well plateol] Al= 6 uL2t (ZHollAl ZHE FRAP reagentE 180 uL €0l 4=

Z 37TCO|A 30 mins¢ot &HtE

o -

(3) Microplate reader(Gen 5,BioTek)& AFZ5t0{ 593 nmolAo SHEE 54
(4) Iron(ll) sulfate heptahydrate(FeSO4 7H.0)E 0| &30 EFEIME Ol T A|RQ|

stelad s A AHmM FeSO4-7H.O equivalent)

(Eh Hydroxyl radical scavenging activity Z7}
— Hydroxyl radical scavenging activity= Al2AM CHEEA dt5 =5 10,000 MWCO
centrifugal concentrator(Vivaspin® 6, Sartorius)E &l 24 F2[(8,000xg, 4T,
10min)&tod filteringet & CIA| 0.2 um syringe filter2 filtering 8t A2 AR 2 AL
- (1) 20 mM PBS(pH 7.4) : 2.5 mM 1,10—-phenanthroline : 2.5 mM FeSO; : 20 mM
H.0, = 2:1:1:11 2 reagent M=
(2) 96—-well plateol] Al= 33 uL2t (ZHoIM THE reagent 165 uLE E0f 4{FE = 37T
oM 1 h ¢t 83
(3) Microplate reader(Gen 5,BioTek)2 AFE35t0 536 nmollA& EEEE =X
— Ac
A

(4) hydroxzyl radical scavenging activity = % X 100

(As : sample =X; Ac : control, sample EXstX| &S; Ao : sample} H,O, = SHX| &

=)

(2) A=A chld gtgEof FAHE Aot &M HIt

- 22| AE|E2 bile bovineo| &F= MRS brotholl AlZ2M ch A G525 NHESH T oY
o Holles ZeAHEZ 5H

- (1) Z+ 2EAZiE AlEE 01 g/L Z8AHEZE(Kato Chemical Co.), 0.5% bile

bovine(Sigma—Aldrich)0| &-F& MRS brotholl & &35t rectangular jar, anaero
pack, anaero indicator(MGC)E AlEsl E7|=H2Z 37T, 18 h HiQF
(2) HjUAM S 2AAIEZ|(8 000Xg, 4C, 10 min)5tod MSEM 1 mLE MEL conical
tube2 K4
(3) 33%(w/v) potassium hydroxide(Sigma—Aldrich) 2 mLZ} 95% ethanol(Samchun

Chemicals) 3 mLE &7I & 122 A0 &

(4) 60°C water bathollA 10227t B2

(5) ZEoM AlHZE F n-hexane(Junsei) 5 mL2t SFF 1 mL &7}
(6) MU{E = & 22l flall 1022 220 2K

(7) n—haxane3& (upper phase) 3 mLE2 CFE conical tube2 &4
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(8) 50C heating blockollAl EATIAE 0|23l 55
9 4 mLel O phthalaldehyde(o 5 mg O-phthalaldehyde/mL acetic acid
(Sigma-Aldirich)& &7}st & A=20AM 10272t s
(10) 2 mLe| =gt &i(Merck millipore)S H7tst & Ab20lM 10272 1S
(11) Microplate reader(Gen5, BioTek)& AF235t0{ 550 nmolM SZAEE 53
- 2| A 20| 22t 0.1, 0.05, 0.025, 0.0125, 0 g/L &7 MRS brothS 0|3 E=
JMZ 2E = 2 232 SHAHE Mot 2#d 2 AL
— cholesterol lowering activity = 0-1- TESZdanll cholesterol =100
(oh) & 7&d = 53 2 &F F pH #H3t &el
- of 6 hotcte| HE =S HHS salineg 0835101 &t 3[MHEZ 0[E3l04 0 h, 6 he
10° 74X|, 12 h ~ 48 he 10°7HX| 845t & MRS agaroll TLUHIHS 0|50 5
witd & 53
(H}) Soy isoflavones &4
- 257 Asg ot FAbmoll 2|5l isoflavone glycoside(daidzin, genistin)Z}
isoflavone aglycone(daidzein, genistein)2 2 bioconversion=& ZH& &4
- AIEQI M2
(1) AI2 2 mLoll acetonitrile 10 mL, 0.1 M HCI 2 mL, deionized water 2 mL &7}
(2) Q 4oiZE = 2 hr =2t water bathollAl shaking (200 rpom, room temp
(3) Centrifugation (430xg, 30 min, room temp.)
(4) MEH 1 mML2 ME2 tubedll 8H o 55
(5) HPLC grade methanol& 1 mL €0{& % resuspension
(6) Sonication
(7) 0.2 um syringe filter& O|&35}0{ filtering
HPLC-PDA % CAPCELL PAK C18 column(250 x 4.6 mm, SHISEIDO)Z A}&35}t
ZE 2= 25T, FYUFEF2 20 uL, Oo|sA22M4 gradient system2Z S0 AZ+=
0.1% acetic acid in deionized water, &0 BZ+= 0.1% acetic acid in acetonitrile2
=520y, 2.5 min 80% A(20% B), 10 min 70% A(30% B), 20 min 65% A(35%
B), 25min 60% A(40% B), 30 min 60% A(40% B), 32 min 80% A(20% B), 42 min
80% A(20% B)Z 0.8 mL/min & % 200 nm ~ 300 nmolM 22| T FMSIFS
SAME MER2 EE=2e 2AM Olo|H2t spectrum &2 H|1WSH0{ ¢l
2. ALY YUY
) Lab-scal =4 X=HEo UEEH Hot
® A =4Md A Z 0|88 A =HE2 3 &E
(7h o2 E cHuiAE T} |SPe| HWEEM H|W
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EC-11. of=E CHlAS 0| YF=1 ot== CHiZED ISPE 22tE E&=9
pH HHat
A B
0h 5.72 5.97
2 h 571 5.8
4 h 5.04 5.01

A

(A)

15% almond protein, B :

7.5% almond protein + 7.5% ISP

(B)

(D)

=13
=

J8C-18. of=E &

(A, B:15% almond proteing
(C, D: 7.5% almond proteinZ} 7.5% ISPE &Jlst &5 & )

- OfZE CHMAOLs ALESI0iM M =T A= beany flavorZt 8111 sandnessZt M X|2t &
A 0| pasteoll 7tz ptojLp AlZE2 spreadable cheese®t H| X3RS, ISPt ol 2= Ct
B2l s 53515101 M =8t B= Aol |50 beany flavor?t sandness?t =20{ & ZX| &
I A= 20| LR 25, m2iM 2 AEHoME offE CHiE S RO 2 ALE.

- & O chotst 2422 M =sh| fls =5 Aol pectin E7t 2 TG s =F, €=
M= TGE H7I "l AdES ™.

- A,B 2F0[A LtEILE= sandnesse| Ol 77t almond pasted| almond peel0| =3H= 04
Qo0 pastel s=7F =%7| W=0|2t2 ALZE O peelo| 8l= peanut pasteZ CHA|
5t s FFOIAM R,
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(Lh) TG &7t AMl®oll me WaSd H|n

HC-12. TG H7F Al™ol| e L5 & pH Bt

- 48 = TGE #H7tst= Aol & O chekst 23
X

- maElM, FF MM TG MIts 25 ¢E F %

(Ch Paste &7l

A

A B
Oh 5.83 5.87
2h 291 5.80
4 h 491 4.81

AEE ® TG ™7 B: &g & TG ®7t

2aSY Hluw

rin

rt

H#C-13. paste M7l e L7 & pH Het
A B
Oh B3 AT
2 h 5.61 2.52
4 h 4.84 4.78

J2C-19. Paste ™70l w2 e & H|W
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- 2t , 5 AEHoM pastes

(2h) Pectin ™M7tol| & Yg
EC-14. pectin 7ol w2

EM H I

M ISHX|

o}

LS

c, d: TZ HOIAE 10%, HEl 1%, TG 0.15% A7}st gl
D HE 1%, TG 0.15% XM7tst eve &)
- paste® HI7I5HK| &2 B7} pasteE A7Ist AECI sandnesst &

Hez #™

gte & pH B3}

A B
Oh 5.90 5.79
2h 5.67 5.59
4 h 496 494

A : Pectin 1%

X7}, B : Pectin &7t

18/C-20. Pectin A7tof| & 2§ = H|W
(@:b, c AFRl Bl / b : HE RXHI|I Y458 /¢ : H

- pecting %
- MF Al offE chud

MItsHA| &

A
- 2kM, pectinZ} pasteg 25 &7
0f salting2 Sall x|=2} dH|=3t &




(o}) Salting=2 Sst

o

5.81

0h

5.61

2h

541

25 h

5.05

3h

ool HF ZshAM 7% salt water2 HZ4

v

o
7o

IH
0

pa

K
__o“_
Tl

ol
Rl

O
]

Almond protein

5.81

0h

5.61

2h

541

25 h

5.05

3h

4

7ol

-

o0

ol
LHo

—_

N

KO0

—_

pa

K

__o“_
Tl

ol
Ha

K
R

o

<r
Ko

®

O
H

Almond proteing 0|

XNE 24t

SR ESN

{0t

0.305

0.269 0.322

ND

Fructose

0.903 0.872 0.661 0.652

Glucose

1.188 0.958 0.705 0.719

Sucrose
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4L

ni0
7o

O
E

g==

ot

e
(=]

Almond protein® 0|&

NE 23k

NEREN,

fol

Organic acid

5.741 6.479 7.715 7.548

Lactic acid

0.584 0.614 0.625

0.548

Citric acid

1|
o

oju

= o
— H
St

=13
S
o] 156% ol&te =z

al
=1

__o_l __O_”_

(fructose, glucose, sucrose)S A5t

ol

o wa2t 77|

ok

__o“_
Tl

~
Kk

o 4ot

¢as

atxd

0|

® A =4 X=HZ2| o|d=

K4

K

__o“_
Tl

ol
i
K|
K

X0

oh

<

Kfo
T

O
H

ofu

Ko

24,700,000

Y= d

153,000,000

o
101

266,000,000

M 15X

201,000,000

N 25K

7
Klo

(post—fermentation) Ol

P

=)

I EAHE A

t5} 3

£

BAIZH

ol
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(7H DPPH radical scavenging activity

60 1 N 24 bhrs fermentation
B3 48 hrs fermentation

DPPH radical scavenging activity (%)

I NN\

G 27 34

J2C-21. KML27, KML34 O & 0|E¢t A=A CHHA Y5 59| 0, 24, 48 h &2
AlZtoll M 2] DPPH radical scavneging activity
C : Control(non—fermented); G : Lactobacillus rhamnosus GG; 27 : KML27; 34 : KML34

(L}) FRAP assay

1500 7 mm 24 b fermentation
=1 48 hrs fermentation
g" 1200 1
-
- 7
% 9200 1 g
7
e 600 A /
=l
=~ 300 1
%
0 f

~
&
(3]
=~
ad
N

O8C-22. KML27, KML34 #FE o| 2t AlZ2M Cii A g5 29| 0, 24, 48 h &=
AlZbof| A 2] FRAP value
C : Control(non—fermented); G : Lactobacillus rhamnosus GG; 27 : KML27; 34 : KML34
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(ch Al=24 chyA dr5 =9 ZAHE Aot &M "ot

80 1
S 60 1
T
-
=]
5§ 40- T
g
g
3 4
2 2
&=
) -
0 T

C G 27 34

O2C-23. KML27, KML34 4 FE 0| 3¢ Al24M CHHEAl 45 Z9| 0, 24 h & A[ZHoA] g
cholesterol removal.

C : Control(non—fermented); G : Lactobacillus rhamnosus GG; 27 : KML27; 34 : KML34

o shels S LHEH
- 5 I RAF(KML27, KML34)2 2 UEE Tl S i UE5HX| t2 AECH =2

—

HAHE Aot &2dS LEH

@ &8s =2

lon

=

(7} FRAP assay

1908 1 A T mewbate i
= o L -
5 1800 1
=
T 1700 1
=
£ 1600 1
= .

S 1500 1
]
.
5 M0q o
=5
.
< 1300 1 e
e .
—
1200 4— - - - '
0 6 12 24 48

Fermentation time (h)

o
o

8 C-24. KML34 o5& 0|2t A= A we=9of &g 2L, AZME FRAP value
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FEAM ™ol

S

=9 Z2HE A

- 1T st

= A e

E-ﬂ -

=
=

40 1

2

(%5 ) [EADmIA [OI2)S0Y

48

24
Fermentation time (h)

12

, A ZHHE cholesterol

J8C-25. KML34 #+E O

removal

— FRAP assays &

N2 uh7} 43°Coll A

® #H s =ZHolM KML342|

(7} DPPH radical scavenging activity

&
.
12 15 18 21 24 2T 30 33 36 39 42 45 48
Fermentation time (h)

/
0 3 6 9

r
[=)
L=

T T T T
=] (=] = (=] (=]
e - L] L] —

(%) Ananoe Bujbusseds |E2pel Hdd0

EA|ZHE DPPH radical

J8C-26. KML34 #FE 0| &

scavenging activity
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(L} FRAP assay

1700 -
S 1600 4 . |
E. 1500 - / 3
E / )
T 1400 - /
! o,
E 13“':' 1 \I
1200

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Fermentation time (h)

=2 WS AIZHE FRAP value

fol

JEC-27. KML34 BFE 0|83 A4 HYE w

(ch Hydroxyl radical scavenging activity

a0 4

[

él 25 1 . -

H

(19 [ -

2 . .
g

4

E s =

é

2 1o o

5 .

[

= 5 - . . : ; : - - :
= [ [ iz 1% 24 30 36 F} 48

Fermentation time (h)

O8I C-28. KML34 #FE 0|3¢t Al=24 CHHZAl Htg Fo| B A|ZHE hydroxyl radical

75 1
60 -
45 1

30 4

Cholesterol removal (%)

o

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Fermentation time (h)

A2 chuE g

ro
pol

2 C-29. KML34 #FE 0|2 =9| WS A|ZHHE cholesterol removal
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9.2 1 6.5
— Viable cell count
o 8- pH
-'E‘ 9.0 1 6.0
E 8.8
o ’ 55
o
2 8.6 1
- 50 T
§ 8.4 - -
i 4.5
° 8.2 1
3]
)
= 8.0 1 4.0
S
> 78 35
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Fermentation time (h)
J8C-30. KML34 #FE 0| 3ct A=A CHMA wWeFof WaAlZiE pH et 3 & 7
AL
T
(Hh Soy isoflavone &4
100 +
—&— Daidzin
j =0~ Ganistin
~%- Daidzein
'E-,, 80 4 —A— Gaenistein
2
1]
t 60 4
8
]
11 40 4
@
=
S
@ 20 1
fr=
o
2
0.

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Fermentation time (Hrs)
J2IC-31. KML34 #FE 0|25t AlEA CldlAl dig 29

2FS A|ZHHE soy isoflavones®| bioconversion

FAFSE 2HM &S DPPH radical scavenging activity=
€ LIEffT, FRAP values & 27 h O|FE

hydroxyl radical scavenging activity= && 24 h O|
- 2 AHE Aot 22 waIt == St IS

Aete Lieky

0% ook

- pHE Z&7t dd=s St AL 445t & fibd o= Ya7F Jd=HEM B

— 3
Stctob 2| 27 h O|=FE Has5ts eS8 LIEHE

rir
=3
fol
AN}
oS—E
Te
x

— Isoflavones?| bioconversiong & ¢t isoflavone aglycones
k=)
— o o=
A7

— E|XMo| HhESA|ZF2 24 h ~ 27 hE2 HCIE|0] 24 h YHEES AEM X =M ZE9| gt
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[BRFAE : Almond proteine| SH&H ds EM ZHIL 2 MM T ZH|O|2EIAQ}

AlEM X[=2| g|et Z|sM HIHin vivo)]

Almond-based cheese

Almond base + 1% ghicoseadded

Re-hydration for 20 min

&

Activation at 52 *C for 35min

é

Pasteurization at 90 C for 10 min

&

0.01% F-DVSYF-L01 DA inoculation

&

Fermentation at 43 'C to pH 5.0

&

Molding and coclingte 5 °C

J2IC-32. AlEA CHEE(Almond protein)g O|&%t x| =2 XM= 23

(7F 5%, 10% % 15% (Protein/TS) Almond protein2| && A I}
- Almond proteine] &g Jls ztHsEE ZH5H| 25 almond proteine £ & 2442
5%, 10% 2 15% H7lst0] XM x=st e gMHS AlE5I0{ OB C-312f &=

AEE ™
- (1) 2HQl2|A d|7{of ctZah Zo| Hi&stD homogenizers Ol &3stoi #& % £3t
A A20M HaE & 400 goll almond protein 5%(45.085 g), Glucose 1%(4 g),

CaClz 1%/protein conc (0.2 g)

B : A=20lA A=l & 400 goll almond protein 10%(90.170 g), Glucose 1%(4 g),
CaCl, 1%/protein conc (0.4 g)

C : A0l M= = 400 gol almond protein 15%(135.256 @), Glucose 1%(4 g),

CaCl, 1%/protein conc (0.6 g)

(2) 90°C water bathollA 1027 &7

(3) 2Ele ZXME HBot7| <lal 2t

(4) 2Bt ZA (F-DVS YF-LO1 DA) 0.01% &®&

(5) 43T incubatoro| M Hlj 2F

(6) 2A1Zt 2422 pH 53 2 50 mL conical tubeo| &8
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(LhH 15%, 20% % 25% (Protein/TS) Aimond proteine| &g A I}
- Almond protein?| &g 7ts ZsTE Zdst7| 25k almond proteine] s =& 242
15%, 20% % 25% ™ 7tstof M=ot UM S ALSSt0{ DB C-311t €2
J\I o-IO II_|
- (1) 2Hel2|A v[7o ch3nb Zo| i grst homogenizerg 0| &3t0] #& 2 =g
A A20M H4E & 400 goll almond protein 5%(45.085 g), Glucose 1%(4
CaCl, 1%/protein conc (0.2 g)
B : A20flAl M= = 400 goll almond protein 10%(90.170 g), Glucose 1%(4 g),
CaCl, 1%/protein conc (0.4 g)
C : A20|M ™M= = 400 goll almond protein 15%(135.256 g), Glucose 1%(4 g),
CaCl, 1%/protein conc (0.6 g)
2) 90°C water bathollA 1027+ A
3) AEtH ZXME FBst7| sl Szt

(2)
(3)
(4) ~Ele| ZHX (F-DVS YF-LO1 DA) 0.01% ®Z
(5)
(6)

| >

5) 43°C incubatorol| A Bl 2F
6) 2A|ZF 2ZHH42 2 pH A 2 50 mL conical tubed| 2+

(ch) 5%, 10%, 15%, 20% % 25% (TS) Almond protein®| W& S4 HI}
- Almond proteine| & Jts s E ZHst7| flal aimond proteine s=& 242t
5%, 10%, 15%, 20% % 25% &H7}s5t0 X =¢t YA ZHS ALZstod T C-312F &

o Zxoz A2 Xl

- (1) 2H2l2|A v[7o chs2b Zo| i grst homogenizerg 0| &3t0] #& 2 =g
A . A20M H=E = 400 goll almond protein 5%(20 g), Glucose 1%(4 g)
B @ M20lM dEE = 400 goll aimond protein 10%(40 g), Glucose 1%(4 g)
C: A0 ™= = 400 goll almond protein 15%(60 g), Glucose 1%(4 g)
D : A=20|A ™= & 400 goll almond protein 20%(80 g), Glucose 1%(4 @)
E : &=20A M= = 400 goll almond protein 25%(100 g), Glucose 1%(4 g)
(2) 90°C water bathollAl 107+ &t
(3) 2Ele HHME TSEst7| <ldf 0”7—.

(4) ~ElE #X (F-DVS YF-LO1 DA) 0.01% ®Z
(5) 43C incubatoroll A Hf 2f
(6) 2A1ZF 2422 pH &F

2) M Tzujo|2E Al BT J|SN HE
® AlZ F|

(7}) Fermented cheese

- (1) &7 1.2 L2 glucose 1% (12 g)& & MO{E= F 90T water bathollA 15 min A+
(2) 2~ElH ZHX (F-DVS YF-LO1 DA) 1.212 mL (0.04 g/mL) HZ
(3)
(4)

3) 43T mcubatoroﬂ/H 6 h =2t fermentation ZI&H
4) &84
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(L} Fermented cheese + KML34
1) &% 1.2 L2 glucose 1% (12 g)2 & 40{= F 90T water batholl Al 15 min At
0) AEIE| X (F-DVS YF-LO1 DA) 1.212 mL (0.04 g/mL)T KML34 BFE 5 X
10° CFU/mLE ®Z
(3) 43T incubatorollM 6 h =92t fermentation 213l
(4) sZ2H=

- (
(

(ch) KML34
— MRS brotholl KML34Z 33| AHcCiful2F

@ v s 24 HE

- 433 C57BL/6N OFfA0| 8F =2F 60%kcal high fat diet 4/0|Z H|PS F &

- 3 13| 0lfA9 HESE F5H

— Fermented cheese, Fermented cheese + KML34 2! KML34E A|22 0|25l S &4
g A

- AME2s 8F7U 7 FHE 0[8510 s=0iAH H

— Fermemted cheese2} Fermented cheese + KML34= 1,500 mg/kg body weightZ,
KML34= 10° CFUZ H

- 285 i F S50 E microbiome &4

2}
o

— Group : Normal control (Normal diet + PBS)
Negative control (60%kcal high fat diet + PBS)
FC (60%kcal high fat diet + Fermented cheese)
FC+34 (60%kcal high fat diet + Fermented cheese + KML34)
KML34 (60%kcal high fat diet + KML34)

Sacrifice

|

1 8
Normal diet | | | J | J J

-
L

High fat diet (60%, HFD) | | | | | | |

HFD + Soy cheese | l | J I | |

v

HFD + Soy cheese + KML34 | | | J | | |

HFD + KML34 | | |

A

® Fg R 52 2Y g
- Body weight &3
— Tissue weight (Liver, epididymal white adipose tissue)

— Colon length
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Total cholesterol(TC), Triglyceride(TG), HDL-cholesterol(HDL—c)
' , glutamic pyruvic

glutamic oxaloacetic transaminase(GOT)

SoH majo|g 2A

LDL—cholesterol(LDL—c)
PPARy, C/EBPa, FAS, SREBP-1

(PPARy, C/EBPa.

@1

transaminase(GPT)
— Gene expression (EWAT)
— Histological analysis (Liver) : H&E staining
Gene expression
- X|&==A|2| RT-gPCR2 &afl H|gt oted FMALe| dsdzks =tol
471 Y10 homogenization
fat)= A 2|5t oteiE2| TRIzol &

1mL2} bead 4
2SO (
& 0.2 mLel chloroform& Y0{& = vortexing
FX|

8
oL =

EE ultra
SEA

H o

FAS, SREBP-1)
- cDNA 2o
(1) EWAT 50~100 mgdl TRIzol
(2) |IAMEE] (12,000Xg, 5 min, 4T) =
2 AHE—- tubeZ2 FHSE
3) 5 min & = 1 mL TRIzol™ . o
4) 3 min incubation & AAl&2| (12,000xg, 15 min, 47TC)
5) AL SM S MZ2 tubedl KFHZE F 1:1 H|EZ isopropanole E0{ &= 10 min!
6) AAEZ| (12,000Xg, 15 min, 4C) & AHSHS =AS| HolAM B{2E
70% EtOH 1 mL2 '20{ RNA pellet& washing 3l & (7,500Xg, 5 min, 4C)
Suctionsto]d EtOHE MAH35tl air dry2 Holl= EtOHZ| &tXs| Hol7t =& &
Ultra pure water 20 ul& 20 inverting stod & Mol&
st 53
pure water2 3[4{5+03 cDNA synthesis

) 1.5 ul& 0|235}0f RNA
primer 2t 1ul, cDNA 6 ul

~ o~ e~~~
~
o222 282

9
1 ) =
11) total RNA &SX7} 1 ugol &
kit(BIOFACT CO., LTD.)oll £0{ cDNA
- RT—-gPCR
(1) A st cDNAE 1:3022 3|
(2) 2+ welloll SYBR green (2X) 8 ul, Forward 2 Reverse
Ho|E
(3) WellZ sealing 3._ = spin down
(4) 50C 2 min & 95C 15 min —> 95T 15 sec & 60C 1min (40 cycle) —> melting
HFC-20. The primer sequence used for real-time PCR
Gene hame Primer Sequence
Forward TTTTCAAGGGTGCCAGTTTC
PPARY
Reverse AATCCTTGGCCCTCTGAGAT
Forward TTACAACAGGCCAGGTTTCC
C/EBPa
Reverse GGCTGGCGACATACAGTACA
Forward GCTTGCTGGCTCACAGTTAAG
FAS
Reverse AGGTTGGTGTACCCCCATTC
Forward TGTTGGCATCCTGCTATCTG
SREBP-1
Reverse AGGGAAAGCTTTGGGGTCTA
Forward ATCTTCCAGGAGCGAGACCCCACTA
GAPDH
Reverse TGAGCCCTTCCACAATGCCAAAGTT
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(-h Histological analysis

- 2t =22 MF5to] X|gke| gefskA{el vist #E (H&E staining)
— (7|.) e Lcl'!7—||' AH |A|o:|z[\_§ A1|x4o|.—l 4% EZ=292o| O™
(Lh =2l HHs 37(2 FHet FIMEo @0i&E = dehydration &1
(Eh) Vacuum dry ovendll M paraffindll 1.5 h&ot €=
(2}) Embeddingstdd blocks 25
(@) Trimming = MicrotomeS 0|23} 5 umel FH=Z &2l0|=of &% & £210|=
A=
(H) Wax M (& mz2h)
(AF) Re—hydration
(o}) Hematoxylin2 2 staining 218
(X}) PBSE 0| &5t bluing &I
(X}) Eosin@Z staining
(ZhH Rinse, dehydration, Mounting &I &
(E}) So|Zde=2 2E
3) SEZHAM U A5 Hslof wE dH|pE AN Mol Az Y
- 2) ME Z=2HO|QEA Y AEM X|=o| gH|tt 7|sM HE (in vivo)]HdTe 55 ZE

® DNA 55 % 3
- (1) M =Ale| X|Alof| k2l DNeasyPowerSoil Kit (Qiagen, Hilden, Germany)& AlE235}H04
DNAE F=&

(2) &&=l DNA= Quant-IT PicoGreen (Invitrogen)S Al235t0{ &M s}

(7h Fermented cheese
- (1) &7 1.2 L2 glucose 1% (12 g)& & MO{E= F 90C water bathollA 15 min &+
(2) 2~ElH ZHX (F-DVS YF-LO1 DA) 1.212 mL (0.04 g/mL) HZ
(3) 43°C incubatordllA 6 h &2t fermentation &3

® Library construction and Sequencing
- (7h AR A zlolE2El= V3 2 v4 F9e BSE3517| /s lllumina 16S Metagenomic
Sequencing Library protocolsol| 2} Z=H|

(L) Input gDNA 2 ng= 5x reaction buffer, TmM of dNTP mix, 500nM each of the
universal F/R PCR primer, and Herculase Il fusion DNA polymerase (Agilent
Technologies, Santa Clara, CA)E AI&35t0{ PCR &%

(Ch) The cycle condition for 1st PCR : 3 min at 95°C for heat activation, and 25
cycles of 30 sec at 95°C, 30 sec at 55°C and 30 sec at 72°C, followed by a
5-min final extension at 72°C

(2hH A #Hm =Zo| A= lllumina adapter overhang sequences?t U= universal
primer pair :
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V3-F :
5-TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCCTACGGGNGGCWGCAG-3’
V4-R
5- GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGACTACHVGGGTATCTAATCC-3’
(o}) 1X} PCR MAME8 AMPure H|= (Agencourt Bioscience, Beverly, MA)Z A A|
(Hh) XM =, NexteraXT Indexed PrimerE Al&35t04 QIHAE ZElst= % F 2lo| 222
T+52 ol 1X PCR &= 2 uLE PCR &%
(AH) The cycle condition for 2nd PCR : 10 AlO|Z2E€ M 2|5t 1k} PCR =7z =<
(oh) PCR MM ES AMPure HIEZ HH|
(X)) =5 HM= MMHE2 gPCR Quantification Protocol Guide (IKAPA Library
Quantificatoin kits for llluminaSequecing platforms)dl 2} gPCRS AL&35t0{ X
2StE|11 TapeStation D1000 ScreenTape (Agilent Technologies, Waldbronn,
Germany)& AbE35101 qualifying
(XH) MiSeg™ =2 & (lllumina, San Diego, USA)S AIE35I0d paired—end (2x300 bp) Al
ETPNE=!

=y
=

A5
Co= T%-I

® Almond protein &2 &g EM Il

ol
am
0x
)]
N

(ZH 5%, 10% %! 15% (Protein/TS) Almond proteine| &

HC-21. ol = CHud ot2kol| mE e =2 pH #Hst

A B C
0h 6.02 5.89 5.85
2 h 3.85 5.82 5.79
4 h 5.25 5.47 5.59
6 h 4.66 4.88 5.04

A 5% almond protein, B : 10% almond protein, C : 15% almond protein
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<gs H> <gs >

J2C-34. OFRE T2 O|8F Al2M xxo| @E M-F ulm

A 1 5% almond protein, B : 10% almond protein, C : 15% almond protein

- A, B, C7|2 2% A&7 & A2}, 15% almond protein0llA &E £ d|wX
Cist M S LbEH
(LH 15%, 20% % 25% (Protein/TS) Almond proteing| && EA "}

HFC-22. ot== e S0l e Za=2| pH Hat

A B C
0h 3.78 5.81 5.79
2 h 5.73 5.9 5.72
4 h 5.58 5.56 56
6 h 5.18 5.23 546

A : 15% almond protein, B : 20% almond protein, C : 25% almond protein

<¥=E H >




okt

(CH 5%, 10%, 15%, 20% % 25% (TS) Almond proteine| & 4 HJ|

Job

FC-23. ot== chll BHetof mE P& =2 pH H
A B C D E

0h 6.44 6.25 6.26 6.20 6.04

2h 6.22 6.14 6.12 5.92 5.99

4 h 5.25 498 5.28 5.61 5.65

6 h 465 449 470 482 485

A 5% almond base, B : 10% almond base, C : 15% almond base,
D : 20% almond base, E : 25% almond base

>

ot

<ga ®> <

_—

J2C-36. OFZE £hig 0|23 A2y x=o| % M-% H|W
A 5% almond base, B : 10% almond base, C : 15% almond base,

D : 20% almond base, E : 25% almond base

|0

- 2= 7|Z0M Laot & A =A2Lt, D2t E oA HE = STt =[o] o E V[EE

=
Ch 8|mx ciokel =242 LIER

—

2) Mg Z2HlO|REA Y ASY M=o FHIE I|5Y AS (in vivo)
® FE R 52 29 HE
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(7} Body weight

45 1
40
B 35
=
5
= 30+
25 1
20 .
0 2 4 6 8
Week

128 C-37. Body weight of mice during the experiment
- Normal diet 4/0|& M F &t Normal &0l H|5 60%kcal high fat diet& MF| et NC 1
&0llM body weighto| &7}t&
ZEASE

- FC, FC+34, KML34 A{0|& 4F /et I&0| NC 150l Hlsll body weighto| &2l

(L1 Tissue weight (Liver, EWAT)

2.5 1
2.0 1
C. i
e d o
¥ 15 = ==
=
=
; 1.0 1
2
0.5 1
0.0 T T T T
Normal NC FC FC+34 34

HU

J2C-38. A ZSRAIEAAM 2t 2&EQ liver 2
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3 - =
% T
£
28
=
2
Id

— Normal Z1&0| B[ NC 2&0AM liveret EWATS| 2AH 7 &7t
— FC, FC+34, KML34 Alo| & MZ|et 2 50| NC 250l d|5H liveret EWATS| FAH7F &

stieni, §5 Z& OFMAM liverel FH = Normal IE2 RAISH =222 Zad

(ch Colon length

10 4
gi: = — P
£
=
o= [
E
g
T 4]
o
3-
0 . r ;

FC FC+34 34

J8C-40. e SEAIHAM 2t 3F2| colon 0|
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I

2 C-41. 2t 1&2| colon Z0| H|I AX
Z 25 Normal, NC, FC, FC+34, KML34)

I

(2

—

- Normal &0l H|df NC Z&0M colone| Zo|7} &7tet
- FC, FC+34, KML34 Alo|& MZ|st I&O0| NC 1ol H|all colone| ZO|7| SIS

0, 2 JFWM Normal &2 FAISH =302 UAs

@ =2k 7 &0 goF * FH

ol

(7h €9 xmzio|e &4 (TC, TG, HDL-c, LDL-c, GOT, GPT)

250 1
= ==
= 2007 — —_
E
E
— 5 -
E 150
&
2 ——
E 100
bt
|
e 50 1

0

MNormal NC FC  FC+34 34

O2C-42. Zt O50|A oA "M total cholesterol level

70 7
60 -
5 1
= 50 i
2 T il
:E 41 1
g 30
F o0
=
10 4

Normal ~ NC FC FC+34 34

O2C-43. 2 OE0|A ofA MOl triglyceride level
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100
B0 - e — 1=
) ]
Et o8 -
U
o 40 1
=]
=
20 1
1] T T T T
Normal NC FC FC+34 34

J8C-44. ZF DM A oA el HDL-cholesterol level

LDL-C {mg/dL)

] Y Y T ¥
Normal NC FC FC+34 34

J2IC-45. 2t O &0 offA &Aool LDL-cholesterol level

= 250

S

-]

= 2000 1

£

E

"

£ 150

E

P T

-

E. 100 4 I
S

=

g 5

L

-

£

2 0 - T - v

Normal NC FC FC+34 34

C

J2IC-46. 2+ O &0A oA WOl glutamic oxaloacetic transaminase level
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5 250 1
=
@ 200 1
-]
=
=
= 150 1
&
=l
< 100 A
z
E‘ -1 —
g I-—-I
=1
E 0 " ' " "
]
MNormal NC FC FC+34 34

JOBIC-47. 2+ O&OA OIRA M| glutamic pyruvate transaminase level

- Normal &0 H|af NC 2&0lA serum total cholesterol &&0| &E7tst¥ 20{, FC,
FC+34, KML34 Al0|E& M8t 2180l NC &0l HI3H serum total cholesterol 20|
I7:||-_/I\_I3:II-

- Normal Z&0ll B3 NC Z&0MlM serum triglyceride 20| S7t5t%9 20, FC, FC+34,
KML34 A0l & MF gt J&0l NC &0l H|sHf serum total cholesterol 2&F0| ZHAf

- Normal Z&oll H|al NC Z&0lA LDL-cholesterolo| E7}tst¥9 20, FC, FC+34 Al0|&

MFet 2&0] NC &0l H|all serum total cholesterolO| ZrA-st
— Normal &0l H|af NC I&o0llA serum GOT &Zo| Z7tst%ien{, FC, FC+34,

l]

[e-Ne)

R
KML34 Alo|& MF$t 2&0l NC &0l H|si serum GOT &t&o| st

- Normal &0l H|sf NC Z&MAM serum GOT &&o| B7tst¥ 20y, FC, FC+34,
KML34 4jo|E H# &t =0l NC =0l 8|3 serum GPT &0l Zast

— HDL-cholesterol2 NC Z-&0llA high fat diet 2l0|2 QI MHESH R IJ} 0| F0{X|X|
e HoE el

(LH) Gene expression

- qRT-PCREZ &dli X|Z=ZloA dH|2F 2tHd R AL (PPARy, C/EBPa, FAS, SREBP-1)

o =il =
o gtsd 3z =holgt

PPARYGAPDH
[ ]

r

Normal NC FC FC+34 KML34

O8C-48. 2 OEE XY= Zo|M2] PPARy2| L3
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_xl

NC a&0llA PPARy, C/EBPa, FAS, SREBP- 19|

— 2t

~

=

2| X

His{ =f

TII‘ -
6 1 p—
= 37
= o
E;‘, 44 —y
& 3
&
O 21
) i
1] T T T T
Normal NC FC FC+34 KML34
2IC-49. Zt O8YE XL=x=&oAM el C/EBPasl =k}
14 -
iz
1 -
= i ——g
E 8-
= —
I
7] 6
-
=
4-
g
] T T T T
Normal NC FC FC+34 KML34

a8 C-50. 2 OEE X

SREBP-1/GAPDH
[~}

s X0 A2l FASS

ub5]2f

e

o|A RT-gPCRE &

Zlof M2l SREBP-12

J8C-51. 24 O848 XY=
gz X0 Al RT-gPCRE S3&t H|2t 2 7

St

—

b gt

FC+34 KML34

b5 2f
§, Normal &0l H|aH
ol E% Sl AE &

slo|s
o5l 2

—

— - 3
M =

f, PPARYy,

-1

5_



34

s

NC =0l Hlsi FC, FC+34, KML
steni, 35| FC+347} |2t

o>

C/EBPa, FAS, SREBP-1 &2
Ol M esigfol s

7be Bo| Hasts

(2} Histological analysis

- H&E stainingS S35l 7+ 0| M X2t of

A

8 C-52. Histological changes in the liver

- Normal &0l 5|3 NC Z&0IM lipid droplets =7} S7lst= Hg &
FC+34, KML34 &l0|& M Z|st 10| NC 1=0ll H|35H lipid droplets

- FC,
Ae stoldt
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3) SERUOIN F BE wWajol W2 vlpk oF B ABY 7Y

——-O

@ Gut microbiota diversity

ST N R W 0

Bacteria; _Actinobacteria

Bacteria; _Bacteroidetes

Bacteria; _Candidatus Melainabacteria
Bacteria;_ Cyanobacteria

Bacteria;_ Deferribacteres
Bacteria;__Firmicutes
Bacteria;_Lentisphaerae

Bacteria;_ Proteobacteria
Bacteria; _ Verrucomicrobia

FC_34

Normal

I
|

12 C-53. Diversity of gut microbiota in each group

— Normal group®ll H|3H NC group®ll Al Firmicutes =0| S7V5t0, Bacteroidetes 20| 224~
Sl 722 LIEFGX|BEH FC groupdI M B Firmicutes 20| Z45t11, Bacteroidetes =0
Sl A2 2 LIEHH

- 'ﬂ._WOE Hl2to| =& FollM= Proteobacteria & % Verrucomicrobia =2 th 5
ol Akkermansia 50| Hd2st= A2 E LIEHE
— Proteobacteria % Verrucomicrobia = %£8F NC group@} H| W5t S I FC groupd| A{ gt
E7tet Ao 2 LiEH

Mo
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Hogs. A4 x[=HMZF 350 tiet SM7Hd H 7|sHd 23t
[1AHE  AlEM EE2x= 2 AZE x= 7|2 28 AN]
AT Y ST
1) A8Y SSX= MZ3H 53
® DM A M sk BN HE T

- 1M dotE flet AEd FEE 1XH2E oM FE F7, =2l FEEI(SPI),
H HAFAZL(CNF) S Mdestod TASHAZ. (2-D-1)

- A2 YR MY AsE flet 81Me E9 F7< MgCl2, CaCl2, ¥ glucano—8
—lactone (GDL)E ALE3IR 20, Z2[tHFEHE2] A2 NaClg AFESIILL, CNFe| &%
SLHE AtSSHA| EUS

- 2t XMelel AsE 57| f/e sto|ERER0|E2+= $HM(agar), Fotd (guar gum), =
°t(konjac), EtE|27}, S5, 55 Fif d2F 52 AESUS.

- ot=2e, 20 e A= =4 7o X 2 Zdx MO E 2lsl chateh Ajg A (S 2,
ZFol HE, BR S)5 MGt 45 Hlug

Protein sources Soybean (tofu) Soy prc(JtSe;T)isolale Cashe(gNnFL;t flour

|
Coagulants éng?mc):iz CaS04, A a———— mncgnhll;ﬁms

Exparimental Hydrocolloids Hydrocolloid (agar) Hydrocolloid (agar)

variables (guar, konjac, agar)
Starch (kt)ae;:r?csal;a::c‘;r;-l. mung Lipids (candelilla wax) Lipids (cancéiltit\lear)wax, cocoa
l
‘ Visual and sensory evaluations |
!
Measurements ‘ Mechanical texture measurement |
EComparison
I Commercial cheese products l
J2D-1. Al DAY Aol MEES 9IF Aed €2 B Mz
® £RE 0|88 DAY A A A=

- SIESet 28 B 400 g2 2 1200 gnt A1 J}HE FHEHM=J|(AFC-100A, Ronic,
Korea)& 0|85t 718 £RE MZs1%S. H=S ol85to] HIXIE HMHE = SIA
(MgCl2, CaSO4, &2 GDL 20% (w/w)) &4 50 g2 H7tst 420l 1522 1A
712, 018 TRE0 821 % 25 kgl PAFE A&t wheyE XD FHEE Mz
Eleit=s

- 0HY Ao 2= Z=tE floiM 22 HIMe = GDL 27.3% (w/w) % 55 g2 7
gt &0l ®Itstod ek =, S5tE 3%(w/w) SIOIEE2Z20|= Y 20 g= &#7Iet
<+ EZgst olF FRE0 7 = 2.5 kgl FHE 20A|2F YA MESIUS.
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® =22/ FCH(SPNE o/ OAHE A A =

- SPIE &85t A M=xE sl M SPIE ctdst 5= (5, 10, 15%, w/w)E =3 =2sh
= Jtdstod A d@M oS metstn otgdf, NaCl ALE 770l wE SPI 7“OI ZE #st
£ Edst7| ?lal 2 th4l 0.4 M NaCl 8ol €2 =, Rapid Visco Analyzer (RVA-4,
Newport Scientific, Australia)& 0[&35t0 & Z 160 rom2 =2 WHISIHM 2EE
500CH M 950C7HX| 90C/mine| £ =2 Jtdot= St MEHSIE Saf ezl 310
TE ™%

- FI7Ml Ux M S 25 SPI Mo cttst oleogel (candelilla wax, carnauba wax,
beeswax 3 g + Zt=2t 2 27 g =St ¥ Homogenizer(HG-15A, Daihan
Scientific, Korea)2 1 &2 2000 rom2 2 & 3slsto A2 M =g

- 0| &, 22|t g 2254 H=xE ¢
starch 30 g, lemon juice 20 mLZ} A2 & 9IM7|E 0|

.ol 22l

0||r 07

(CNF paste)

sucrose in 180 g water)% M1

Ag A=Y
- Lo

%I-E'_I:g

(=)

2. High agar A2

—

3‘3P1 d=S=

2 & 290 g, salt 5 g,
| Z5t0] HO|AE Falto| & mi7hX|

gxt olg| M=

=LY Zb
= o™

oA 30 &

Al

H=(a8D-2)

x5k agar gum 8N (

9zt Eeste AZ=0lA 3

<2

[—

tapioca starch 30 g,

250 g2 2 =2 M =&t pasteE 0|Z3HA high CNF Al=Z
ol A =21 =St CNF pasteE A3 2XF agar gumZte

851 2

sl SPI 100 g2 = 290 g, salt 5 g, tapioca
5t0{ HO|AE dato| & w7t
H HO|AE (SPI paste) 300 gt ojz| A
+ 24 g sucrose in 180 g water), Candelilla wax?|g2t2| oleogel

sto D AS M=35IUS.

Z=t agar gum

lemon juice 20
ol= 7 &H |

AA 3 -
5 g agar gum + 24 ¢
min 2+ HZtstod DA H

M| =352

A OIM agar gum=2 =0|=H AL8Sts 22 22 121.5 g2 2 Z0{A X =stU
- FI7Hel ZE M e flsl SPIel oA Al Z4x & =o|=0| 7|0{Et Candelilla wax”| gt
AEM 2229| oleogelZl ZAOIHEE FIIsl= AY S RASHE S. CNF paste= CNF
300 g 7|ELZ HM=sten], 2o HS Z¢2l high agar CNFE 7|222 3l0d
oleogel(51 g) 2 ZIAOIHE{(51 g)E F7I5l0] H =35I
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CNF paste

CNF CNF
(high agar) (oleogel, cocoa butter)
Soaking cashew nut in - Mixing atgar fgw#er with ana;g?r(fg:vn?:;— with
water (6 h, room temp.) watar. (10 min)
3 ¥
Addition of sugar and mixin,
A g Addition of sugar and mixing A r'?'nin) .
(1 min)
Mixing the mixture of " ’
cashew nut paste Heating the agar solution
Heating the agar solution with mixing (2 min)
with mixing
' (3 min) ’
'. Addition of oleogel/cocoa
Cashew nut paste butter with mixing (1 min)
Addition of cashew nut "
pasieand mixing (2 min) Addition of cashew nut
‘.v paste with agitation (7 min)
Moldl?goa:::::follng Molding and cooling
(30 min)
A 3

Storage (24 h, 4°C)

| Storage (24 h, 4°C) | ‘
(=]

Et M=d E5XA= UAME M= SE

® AMEM EEX= dixE2 HAX EM(OBD-3)

i o| H =M
Stable Micro Systems, Surrey, UK)& A}E35}0]
cutting—shear test& AA|gt.

(==}

23l Texture analyzer (TA-XT plus,
compression test, puncture test,

— Compression test: ZZ2E = AlZl

= -

AN
m
5

OID:50 mm xH:10 mm)E 0|83l =Z=2E
2 60%I7IX| 2 MU S. MR A7|= 17 x
17 x 17 (mm)7} ==& Hchsto] 24519 3.

ﬂ
o

of st E= 2 10 ¢

— Puncture test: ZTZ2E2 = Rod EI(D : 5
cm, Z2H2| o|sHEl= 10 mm=z AH .
— Cutting—shear test: T2E2 = wire cutter (0.25

mm)S O| &35t T2 E9| FIUST=
2210 cm, Z2E29| O|EHE|= 10 mmZ MHSIFS. A2 A7|= 17 x 17 x 17

(mm)7F =5 Achsto] 24 gt

Test type : Compression test Test type - Cutting-shear test

Probe : Cylinder probe (D : 50 mm) Testitpn C PubEie fest Probe - Wire cutter (0.25 mm)
Crosshead speed : 100 mm/min Probe:s Red prove (.2 me) Crosshead speed : 100 mm/min
Strain - 60% Grosshead speed: Tk Distance - 10 mm

Sample size - 17 x 17 x 17 (mm) Diskmnee 1o

Sample size - 17 x 17 x 17 (mm)

JOED-3. Al S5X= tiAdE 4
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light cream cheese, Philadelp

501 puncture testES OHA‘I
_ E_E-Ii|5 Ell AI':'A-I Hl_l-_T)_;'(.”
T2H = Rod
ZTZHO| o|lsHEl=

ol8stgony,

10 cm,

®
Hon
mo o
op
o

u

0
0
o
00

41 1
=
mu
of
om

2\
E i :E—
ES
=~ 0

Kl

!
02
02

ol

H' M
w
@)
N

5 8
Q I

[n Mo

P}

tR

ob b
52 o
ooy

2
F
[l

3
A

®

1> M
o
0x M

off
fmjo

T oM

=

N

roh po

ompression tes

o

1z
> o
HI
1z

o
=
lo

02

J
T A

Ll
==

T

Ete]
10 m

ol
9

0jo

oconut oil 20 g, emulsifying salt 4 g2t 8 4 g2 &
=. 0| CHAS| AR E

5% GDL

7F0P04 500C SAI

2|8t functure test: Texture Analyzer
0

solution 27.5 g (GDL 7.51 g)&

 RIHAEZRH

— O
i A &

.u.§|:|o| 3|.7|-A_|_:

T M=

S
T

coconut oil 37.5 g, 3%(w/

202 L
o

SN2 Hojxl 31 %

GDL

Soy Spread Cheese (SSC)2t12

S 500 g2 &2 SIIA|A Tl
nalyzer (TA-XT plus)E O

solution 25 g (GDL 1.75 g

L

=3

|'|0

4, Tot4,
N
A

—_ o
2b=A

oM firm soy cheeseE M=

=2
=
C}

o

_I

\

~—

S EHE
* TT=

ZEZ A|2E firm soy cheess (FSC)

=0l M firm soy cheeseE A

’ o7t & + RHAEZ
2 (oA El ofC| E AFO| M E) 510

St
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Process for plant spread ch

alternative

Step 1
Variation factors P

(Firm Soy Cheese)

Step 2
(Soy Spread Cheese)

| Soybean (500 g) | | Soybean (100 g)

FSC (200 g) |

¥

Grinding and heatin

1

0]

¥

Addition of additional
ingredients

Remove Biji

(Fat, emulsifying salts)

¥

| Hydrocolloids

P| Addition of fat, CGN |

|

¥

| Mixing (30 min) |

| RT and 500C

Coagulation (GDL)

AL

Mo

- MgClz AFE Al 224

=

Ja}
10

o oo M
0l0

\J

—_

mo o

. BtH, GDLe| 4%

09k

x|
S

SEMo| 2oL

LIEHY =

O

o

S K

H‘

M >

D

=1
¥

!

| Molding (1 kg, 30 mi

Molding |

n)|

¥

[ |

| Firm Soy Cheese

| Storage at 4°C |

A Clanps|

=4

>
2

K
lo
rx
0z
fjo

o
xS
=
P
D'IH ol

Rl
f.,”. o
2

ro .
AL 20
Ral

rD

u

0%t

rlo

oY m
| >

Ml
1o
40 M
rrrot
0> IO
ARl

L

Il
=

~

4 M= =3

?lafl Zhr2| =2l MgCl,, CaS04, ¥ GDLS

GDL

MgClz

CaS0,

Hardness (N)

9.69+0.17°

15.89+0.46°

17.78+1.27°

Adhesiveness (N-mm)

0.76+0.13°

0.33+0.11°

0.34+0.14°

Springiness

0.78+0.06°

0.89+0.02°

0.77+0.03°

Cohesiveness

0.35+0.04°

0.46+0.02°

0.37+0.02°

Chewiness (N-mm)

7.41+1.27°

18.15+0.56°

14.18+2 22"

Resilience

0.08£0.01°

0.15+0.01°

0.13+0.01°

weight (g)

161.70

235.47

202.97

Yield (%)

40.43

58.87

50.74

(Means with different in the same row differ significantly at p < 0.05)

- Ol ZutE vigoz FF HdFdME EF S2A 4l GDL
DAY Aol 4k Jfdol ER5ietn EHERSIe] FH0[ERE 20
(o= =X
=]

[

|_|_| I

-

X

E=3

ob
£
|0

]
I

(o)
=
[m}

=

AT Hu

r
F>
1
o2t
d

N

ofr
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ol=22zo0l= 2 Mg 57

- & 371X SIO|=E2E20|=2} 3852 M2 H8et 21t 5
o] A =2PP|Ects F50 77k 2l2g LE e

et che 28 ERX|2H, 2 #0|

&4E Al 20| A0 L= EHMEOl 2EE (28 D-5).
Guar gum Konjac Agar gum
= : R ’H-v-...__
k L
! i
' a e ——
Tapioca starch Corn starch Mung bean starch
14 .\ N e, r
et . {
I (= y
| e |

|
.. . ] =

- TPA EME &dll slI0O|EZ2ZE20|E 7 S0lA = agar gumoO| 1A Aol ZEE =0|=
E07F JAABS(E D-2). MEFS d9= 4 7o 2ot £t o[A20d, 0[F mung
bean starch7t 71& £ 4T & LEIHAS(E D-3).

- Agar gum % mung bean starch &7t& SollA LAy Ao ZdEE = £ UYL,
AHN X= Bt Z2 ZEE Ho{Fs A2 HohE,

E D-2. 5l0|=E2Z2=20/E Hulo wE TAHY Ao =M 2Y
TPA parameter Guar gum Konjac Agar gum
Hardness (N) 4.57+0.11b 3.47+0.14° 8.15+0.41°
Adhesiveness (N-mm) 0.55+0.32° 0.59+0.04° 0.55+0.09°
Springiness 0.3+0.01° 0.25+0.02° 0.68+0.08°
Cohesiveness 0.22+0.02° 0.19+0.01° 0.28+0.01%
Chewiness (N-mm) 0.49+0.03" 0.27+0.04° 2.56+0.39%
Resilience 0.07+0.01° 0.06+0.00° 0.08+0.00°

(Means with different in the same row differ significantly at p < 0.05)

# D-3. MaF &l e Mg 4ol 24 =4

TPA parameter Tapioca starch Corn starch Mung bean starch
Hardness (N) 5.77+0.35° 7.99+0.34° 9.66+1.03°%
Adhesiveness (N-mm) 1.07+0.29° 0.42+0.11° 0.23+0.08"
Springiness 0.27+0.02¢ 0.43+0.07° 0.52+0.05°
Cohesiveness 0.23+0.01° 0.21+0.01° 0.25+0.017
Chewiness (N-mm) 0.61+0.04° 1.22+0.22° 2.09+0.35%
Resilience 0.05+0.00° 0.06+0.00" 0.08+0.01%

(Means with different in the same row differ significantly at p < 0.05)
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(R)

Palm oilzt, A124 |l oleogelator2A] Candelilla wax, Beeswax Carnauba wax

a
fatg 2ololgt. 2 dFoM= ket MFo M=2d RXZE EHMC=Z AMSEHD Qs

=

=

2
ne
ro
)
o
_l\l__
10

| BTk UE o] o2l Y M 2
M chlRS SajtiSeh(SP)E HHSt THY Ae MEsRS (Y D-
25t HE =8 Al NaClg E7I3 SPI 8YU0|A Hr} 52 HEy} pas

2

[ =]
g soloz Holg 4 AUAS (2F D-6A).

Mo
x
il
&
Ja}
mo ‘on

]
29
0
E— —

—

R2M CtEE oleogelE H7tstod A FM =g
2ol &~2F9| oleogelators & 7Ist0] M z=8F 1k
A

7

—_

=Rt 10%(w/v)2 E8H510d 2H= oleogel2 AFE3H0 SPI A E A2 H=31%2.

- 474 x|

8t = candelilla wax oleogelS AIE35H0] THE A|2TF 71E =2 LEE Ho{E(O

2 D-6B, ¥ D-4).

10% SP

(B)

| DW 10% SPI NaCl Candelilla wax Beeswax Carnauba wax Palm oil

E D-4. SPIE o|2¢ IAd Aol BlAXo| et NaClzZt Oleogell| &k
Samplel Sample 2 Sample 3
TPA parameter (Water) (0.4M NacCl) (0.4M NaCl + candelilla wax)
Hardness (N) 3.84+0.07° 5.46+0.39" 19.16+1.35°
Fracturability (N) 0.97+0.48° 0.82+0.07° 3.24+0.61%
Adhesiveness (N-mm) 0.72+0.15" 0.89+0.04% 0.30+0.08°
Springiness 0.25+0.01° 0.31+0.05% 0.10+0.00°
Cohesiveness 0.96+0.02° 1.70+0.38% 1.96+0.14%
Chewiness (N-mm) 1.16+0.25" 2.54+0.65% 0.95+0.20°
Resilience 0.09+0.00" 0.1240.01° 0.03+0.00°
(Means with different in the same row differ significantly at p < 0.05)
® WA

SoE 0|88 A A Mz
Cld

HE=CHEH (SPI)2 NaCl2 21A|7|1, Oleogel2 HIIgte 24 M E Ao UTE
& glglont AlRo| ool of P HEON A8AZets ALtE K0S LIELH
& M3 2l AHad 22 ol88 1A -

Rl
el
>
N
S
Q
Q
o
Q
(e
3
S
o2
d
[l
k]
i
ook
i
2
x
rir
Ik
d
_o'ﬂ
Ral
5o
rlo
>
Hl
2
T
:‘og
x
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- olE Y YEE 2R THAZMES HS7| A THE Ao A2H ARR AU
S MHEID agar gume EIstE BYS MRS,
(A) (B) s
Sample 1 Sample 2 i
(Cashew nut paste only)  (Cashew nut paste + Agar) -
v Y’ Y /LA
3 /
0 / \ \'1
0 5 10 16 20 25
Time (sec)

b. dt 4 ——Cashew nut paste Cashew nut paste + Agar
a8 D-7. G 22 o/t 1Ay Ao 22 (A) R texture profile analysis Z 1} (B)
¥ D-5. CNFE o|8¢ct e Zeo| ElAxof| st agar gume| Hek

Sample 1 Sample 2

TPA parameter (Cashew nut paste only) (Cashew nut paste + Agar)
Hardness (N) 3.57+0.17% 3.33+0.15
Adhesiveness (N-mm) 0.80+0.08 1.40+0.49
Springiness 0.50+£0.01* 0.24+0.03
Cohesiveness 0.36+0.02* 0.12+0.00
Chewiness (N-mm) 1.08+£0.11% 0.16+£0.02
Resilience 0.13+0.01% 0.03+0.00

(» Asterisk indicates a significant difference between the samples by t—test at p < 0.05)

@ HHER 22 o828t DAY A M=o =M =
- IMYE 4 H=xE flet A=M ¥z ZIAGH 2L(CFN)o| 7+& £2 41} 2 &
ooz o|le FIM Ux JIIME 25 CNFel &2 =2 A2} gagar gume| SEE
=2 ARE 7|&=9 =21 HFES (a8 D-2).
- TPA 24 21} agar gume FIIE E0I&E A ROIM ZETH &F SA6IUSE 2elsid
=(3Z D-6).
¥ D-6. CNF &1}t ggar gume| s=Afol| e A S ol BlAX &AM
Sample 1 Sample 2
Control (high CNE) (high agar)
Hardness (N) 3.33+0.15" 3.97+0.17° 4.11+0.19°
Fracturability(N) 4.10+0.02¢ 4.75+0.23° 4.51+0.10°
Adhesiveness (N-mm) 1.40+0.49% 1.07+0.36% 1.13£0.112
Springiness 0.24+0.03° 0.32+0.05% 0.31+0.06%
Cohesiveness 0.12+0.00° 0.15+0.01° 0.15+0.01°
Chewiness (N-mm) 0.16+0.02° 0.31+0.05% 0.32+0.08%
Resilience 0.03+0.00° 0.03+0.00° 0.04+0.00%

(Means with different in the same row differ significantly at p < 0.05)
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o|=d| 7|0{gt Candelilla wax

OlHE 9| A< ZEZE =0l=

o L=

oleogelT} FHOIHEIE F
ol 7|0{stX| Zst¥} 2L} oleogel@l

N\
i

F D-7. OleogelZ} ZFolHE| H7tol| w2 xS 2o

CNF CNF(oleogel) CNF(cocoa butter)
Hardness (N) 3.87+0.16" 8.04+0.22° 4.03+0.13"
Fracturability(N) 4.13+0.10° 7.72+0.57° 3.63+£0.19°
Adhesiveness (N-mm) 1.50+0.82° 2.41+0.43% 1.12+0.29°
Springiness 0.23+0.02° 0.29+0.06" 0.27+0.08"
Cohesiveness 0.14+0.01° 0.15+0.00? 0.14+0.01%°
Chewiness (N-mm) 0.20+0.03" 0.58+0.11° 0.26+0.09"
Resilience 0.03+0.00" 0.04+0.00° 0.03+0.00°

(Means with different in the same row differ significantly at p < 0.05)

2) ADPEX=

® ABEE S24 IYRI= A

of 24 &4

- 371 ME & Mascarpone?| &% XM Z Ciotsto| Zsi oL (O3 D-8), ZE5H
Al olfe7t H& E0 o2 270 MEZo| dlaf 28] Tt AtO|E 2R S,

- HHH CtE 27112 AlZ&= 2.224+0.05 & 2.67£0.18 N gt2 HEHHI2EZ HAZH0|
2448 7| ELEE HES fﬂ MY B Ao =13 28 THSINS
6

z J8D-8. Al s=4 J-A=e S4E4A ot

:_g (Puncture test).

A, Arla Natural light cream cheese
G B, Philadelphia cream cheese
2 o 3 4 K & C, Mascarpone cream cheease
Time (min)

@ A2M yaH Ao M=

- 717 My AMoll uwtzt 3 100 g 7|§ 2 FRE M=sin, Yot A2Y |xlo vls) S&
Hol 52 2aHRYUS RXY ol AL8slol FEM S RoisluAl SR N, sfo|==
Z20|=2 HMulstol RaletN S JHMstnxt 519 S.

- Zt A|R 9| ZEE puncture testE %SHA‘I § iet ZotE SollA Fietr| o] HEItE Al=
of 2=} T =24, MIIXl e 25 SSCe| ZE 7t FSColl blsl Het $Eo= Hof
X& derg UES (2-D-9).

- mEiM A== JEX=e] ZEE TV flsiMe FSCo| Z =7 Al A8 A= &
of 2df &Rl 4 LX| 5 N& 7HXI =5 =Hslol g2 &elstUZ
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@)
3 o

1.784

: 1.107
0.872

i

0.926

..

0.552

l

FAT+Starch
SSC

Force (N)

0.442
1

FAT+Starch
FSC

FAT only
FSC

FAT only
SSC

FAT+CGN
FSC

FAT+CGN
SSC

J2D-9. FSCR} SSCofl o st functure test Z2 =}

& F7tof mE GDL &7

ro o

J
ol
=

==

rx

oo o

I
i

—Ho

=

0=

ro
o
i
=l

—

Fod firm soy cheeses I1|+o

=l

—_

L

oo

_

M w 2 1m0 > 0z Ho0
e

32 H

—_

ofr

98]
—

rto

0l0

n

o 0

Bl

2L} 50°C, 3AlZt0

1 sH3stof| g FSC

s

g sl

xSt =82 B17tH

OlO-{o A2

E
O

80| 32.2% 2 100g 2 A2 A
NoZ 2df o|At

A o

o=

o A §§ H“
e — oo nfr

B2

o AOOI

7€ 2 80C 10& 7+

Lol
I A

T8 28.5%HC} of
S (2gD-10).

Al

|

Bl

A2

|

B2

79 =xA

80°C 10+

70°C 10+

SazA

AtQ

O

157

5

0°C 3AJ7t

&2 15%

50°C 3AJZt

height(cm)

2.5

3

2.0

21

weight(g)

126.7

161.16

105.07

121.8

yield(%)

31.675

40.29

26.2675

30.45

Soybean 100g

aF

Soybean 500g

Hardness (N)

100 g
Soybean

5

500 g

=1l




@ Hydrocolloid &0l 2 FSCe = &4

- Hydrocolloid #7tstX| 22 xS =Zgolo] 3P0|EEEEOIE7P FSCe| Z=a tII?'tl
— G2 Hl_’ﬁf‘ﬁ%. SIO|E2Z220|E
O|[EE2EZ0|E 8% 6 g)stH AtESIAUS.

- AtEet oFOI':§~—§OI':“ % 10 B(ot7t4, ofzld|oty, 2ZHAEZH, Fotd, HE,
iz, Ftazebz|ct, Bt I E, HA M 2 (oM E o[ E A0 M 2), SHo|ESAIZ
EUMEHEZA)D oprtH §91AE 4ol 1:1 H|g2 Zgset sl0|ERZ220|E =
gt & 1130l tisliM MESHY

- SIO|EZZ20|E o|HI} AR | 2 ©Ho| ol AHED Jofe|™q/U= F7F st
=238 D-11).
— M =gt firm soy cheeseE Ydch Zolel REIEZYoZ ZEFM compression testE 2l
SR 2.
- FOIE EZ0|E7t MIIEX| L2 AlRe ZEIt JtE sfenf, O 22 Fo{E,
EHA A=,

0

ST} o} BESAIR, ot o FlEp|cte] M2 ZE U} LGS, MEs
o
=

! 3[ SEANHZLAEERAE MM 22 FSCo 228 EFUS (18D-12)

r|r

No hydrocolloid Agar Arabic gum Locust bean gum Guar gum LBG+Agar

A Sl

Acetylated Hydroxypropyl
distarch adipate methyl cellulose

Pectin Carrageenan k-Carrageenan Tapioca starch

J ’ /- b2 - r
: i ‘-1 ;f | ‘Il . Ir!. m_*._‘ | L
J3D-11. SlO|=E2Z20|= HItol| wE FSCe| Hth tH

5
4183
— 3706
4 3523 3536 3382
= 311 3483 il 349 3.081
g3 2.581 2388
2
o>
b
L
1
O M
No H.C At_:iar Arabic LBG  Guar gum LBG+Agar Pectin GN k-CGN  Tapioca MS HMC
Gum Starch

J2ID-12. SIO|E2Z2Z0|E Hutof| w2 FSCel ZHE H|m
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A A
1. A7 =8ty
1) =4 E8X= 24 7N
® SIO|E2EZ0|=EE 0|88 SPI AEN E5X= X E2 &4 7
- SPI2t Al EMFXIE 0| 8%t A2 E5X= M=3d2 O8 D-130 HEHfU2H, &
A INME 25l slO|E2E20/E(HD)2| 3F ¥ ¢S HASIF o, AEM FX 2 B
T S22 oA RE ALEsIYS.
- AEN SEX=2 24 I Mol ALSSH SIO|EZZZ0|E2& EHI|7F M2, MYUA-T,
OtMEl ofC|H 0|E & (acetylated distarch adipate), S|ASEAIZZE HE MEZA

=
(hydroxypropyl methyl cellulose, HPMC)), k-7}2t7|tH(k-carageenan, k—-CGN), EHA
E = Z(locust bean gum, LBC), 7o} Z(guar gum, GG)E AIE3IH 2.
- SIO|EZZEZ0|E tt=x It AlRe| A2 ME % HPMCE= SPI paste M= Al 15 g2

HIt5tR 1, k-CGN, LBG, GG2 T& tiH| 0.75XE ALESIUZ.

Agar solution SP| paste Oil
Water 60.75 g + Agar 6.75 g| |SPI 25 g + Water 145 g + NaCl 25 g | Oleogel 25.5 g
Stirring 2 min + HC 15 g + Lemon juice 10 g
l -> Mixing 2 min

Add Sugar 12 g I

Stirring 1 min | Use 150 g |

®
@ i @

Mixing on hot plate at 380 oC

* mixing for 2 min (for agar)

*  mixing for 1 min (after oil)
* mixing for 8 min (after paste)

Molding & cool on ice for 30 min
& store at 4 oC

251 Al

2 D-13. SPI2t OFARE 0|8¢et Al2d =5x= HME M= 349

® Transglutaminase Xg|ol| g =M 7M™
S Me = 55 °Co

- SPI 25 g 7| & & 145 g2} transglutaminase 1.7 g (1% w/w))& 911 4
EE 0|23 90 °CollAf

M 30, 60, 2 90 min Sk Fof ¥SS AHS. & Zao]
10 min S0k 7K HOBIAl JtEBt0] BLS SHME AZS
- &4 2EME B2 HHE SPl pasteS 08310 ABH SEXXE vistD, Sof £
2 % 4°CoIM MFS T, BHE4I|ES 08510 AR BHS 2AHHYS

o = —
M AZE Qs SPI %ol 1% transglutaminaseS A 7tst

- Transglutaminase2| &AM A
DS-PAGE 245 Sdll M5t S. SDS-PAGE gel2

ANZHHEZ AR E & 5ha,

= 13%E ALESIS.

OF ok

92)

@ BEZ2Eel &ANE o288 AEM EEX= AIE A=
e HZF Al Z2EZ2E2LE 20, 30, 50 g= &H7Ist = 2272 =8 & SPI paste
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o ESX=digts S0l 1 4°CollM MESH =, SMEMT|IE 0| 8510 AR =

—

]

of HHAX 2MZ 23l Texture analyzer (TA-XT plus,
Stable Micro Systems, Surrey, UK)E AFE35H0{ texture profile analysisE AA|SIR S.

— Texture profile analysis: ZT2E = AZIH EIJ(D : 50 mm x H : 10 mm)E 0| &35}t0q
Z2E9 StdEEs 22 10 cm, HEE2 2 60%7HX 2 dHSIUZ. AlRS A7|=

= 60
17 x 17 x 17 (mm)7} = =5 Hthsiol M35 5.

A
© HWH IS ol8¢t A=4 ﬁEELII':KIx I:Hx'“E M= 38 (O28D-14)

Al
- 22 5I% ZoF A20M 22 &, soybean : water = 150:1500 (1X soymilk) H[ &2
soymilk M= = HEYUS 0|E5l0] H|X|E HAHT T, soymilkE =E5IUS.
- 57 3 7
= [e}

€350 =72 =28 70C oAt JI¥Sta1, coconut oil 37.5 g &
3%(w/v) 27| 2 50 g(1X Oil&CGN)2 ¥ 285ty #2351 . 0| 423t

fol

St formulated soymilk2td HHIF =,

- ﬂ’é’ﬂ formulated soymilk 400 mL & GDL 8%& Yd0{F1 81 = F5FE0 €1
1 kg FAZ =510 MEESIHS. oA M== A|ZZ firm soy cheess (FSC)2t1 &
od 5t

- FSC 200 g2 7|&2 & coconut oil 20 g (1x oil), emulsifying salt 4 g 2 = 4 g2 11
5H510] MBI Eo| B2 & 4°ColM 25 %E AT E HES M5 S. 0] SHH Q| A

£ Soy Spread Cheese (SSC)2t: HWHIIHS.

o o=

Soy Milk Firm Soy Cheese Soy Spread Cheese
Soybean (500g) > Heating up to 80°C > F5C
in water (1500 g) V J
Blending of additives Crushing & heating
A 4 0Oil: Coconut oil at 70°C, 20 min
Grinding & heating HC: Carrageenan i 3
,l, Blending with
Coagulation at additives at RT, 20 min
A 4 . e b
: . 50°Cfor3h Coconut oil, Emulsifying
Filtration for salts & water
Biji removal J 'L
Pressing Molding
A 4 . ¢'
Soymilk FSC (4°C) SSC (4°C)

@ BHE oY ZUl| e Y AN
*|= ALHZ 7|% hard type M Z0f Che 22 2HEshe i Zo| 2
=

|3l 7|= soymilk(1X soymilk) 2 2 300 g

[> o
| El
=}
n
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— Formulated soymilk MZ= Al 7|&2F (1X Oil&CGN) E
75 g, 6%(w/v) ZI27|E M 50 g)2 Y11 =&tst
- & 3}8t formulated soymilk 400 mL & GDL 2
g), 1,5X, 2X, 2.56X 2 3XE ALZSIALL 82
HojFo] SIHE HE T FSCE M =5t 3.

- FSC 100 g 7|&=2 & coconut oil 10 g (1X Oil) &= 20 g (2X Oil)2} emulsifying salt

28} (2X Oil&CGN; coconut oil
7
of

o

Z2(1X, 15.6% GDL &% 6
1X, 47 g), 0.5X, ¥ 0.25XE

=

= 7]
O_|E
o =<
T2 7152

[=]

29 % E 292 41 =gt SSCE HM=stAU S (a8 D-15).
Steps Additives
2X Soymilk 2X Oil & CGN
Soybean (300g) € Coconut il 75 g
in water (1500 g) 6% CGN sol'n 50 g
; 2~3X GDL 0.5~1.5X Lemon juice
Homogenized € 1X =400 g 7= 15.6% 1X = 400 g 7|2 lemon
formulated soymilk GDL solution 6 g juice 47 g
. l 1 or 2X Qil
Fer(Szoo%Ct;eese € 1X =200 g 7| coconut oil
9 209
\ 2 1X Emulsifying
| SSC (4°C) | salts & Water
08 D-15. 1A X (high hardness) Al AT EX= OME M= ST
@ AME A2ZyE X= HE H ASM UAHEL 2H &4
- AEM AT EXE MES 7|E 28 ZHES flal AlE AT =EX= 67HE Fol 5104
puncture test& SdllAl ZX(hardness) 2! speradability test& &%+ ZEAM
(speradability) 1 FZtM (adhesiveness)E SH5I% S
- Functure test: Texture Analyzerg 0| &3t¥ 204, T2 == Rod EF(D : 5 mm)E 0| &

SlI3e. ZrE9 SIUAET = 28 10 cm, strain® 60% =2 MAGIH2.

— Spreadability test: Texture AnalyzerE 0|85t 204, ZTZH = Corn EFY(D: 32 mm; H:

16 mm)E O|23tF 2. ZT2E9| stUEZT= 25 10 cm, tool separation 5 mm=zZ A
Yol9=.
- AM2e 3™ H™MEMM(G', G'")2 =435t7| 2?5l rheometer (Discovery HR-2 hybrid

rheometer, TA instrument, New castle, DE, USA)E At
AMAlEE 40 mm parallel plate 71 A2 5] of,

5t04 frequency—sweep testE

o o
AA —

frequency= 0.10lM 10 Hz, strain®

0.1%, 2|1 2E£ 25°CE {AI519 2.
3) AlEAM C|Y A= A Z2 HM=E st 2E EA
O AENH HE E4Y
- AEM OTX= JILS 9ISt AEM FARE 4 Zo| ASMAZ (2] St (SPI),
SEfECH(SPC), 22|HFCH (PP)), J2|1 A4S EZHCNF))E AtRSIS.
- CHEARAD 2 ME, salt, & 2l2FAE dItst = =gt A ST E 2|6t
Axz| F WZslol A o|HAES M=5HUS. 7| 7|2 viste| S S 2|5 v g
Hl&2 ¥ D-90| LIEHARAS.
#D-9 AEM HHOAHYE Oo|HAE A M=x=E et ME igtx®




(Unit: g)

SPI SPI SPC SPC PPI PPI CNF CNF
5% 10% 5% 10% 5% 10% 20% 40%
SPI* 25 50 - a
spPC*"* - - 25 50 -
PPI*** - - - - 25 50 -
CNF**** - - - - - 100 200
Water 500
Salt 5
iy 3
Lemon juice 20
Paste 300

*SPI : Soy protein isolate **SPC : Soy protein concentrate *** PPI: Pea protein isolate

***+*CNF : Cashew nut flour

AE e 4 ArRE| JHME e CHel A 3 Sl0|EEEZ0|E B
- M2 JiMel EBE Bol RRAE 2 AT FoIHS TESHE A2 O|UEA L ol
ED-102F Z0| M =3t RVAE 0|83t 2o e M HaE 2HESUS.
— Brookfield viscometer (222 DV2T): Spindle2 HB-05& AlE235I¥ 20, 3™ HE =
200 rom, 1272t M HeE SHSIF 2.
- BHSO{Zl AlB4 oYX S 40COlM SHESot BREH & XMEHE o A20|A 1412
2x| 2o SEM HEE HEHSINZ.
HD-10. =4 o|HMA dst F AEe2| HHME et
AEM vt d olHM A ME diet:E
(Unit : g)
10% SPI + 10% SPC + 10% PPI + 10% SPI + 10% SPC + 10% PPI +
0.8% Locust 0.8% Locust 0.8% Locust 0.5% Guar 0.5% Guar 0.5% Guar
SPI* 2.55 - - 2.55 - -
SPC* - 2.55 - - 2.55 -
PPI*** - - 2.55 - - 2.55
Locustbean 0.2 02 02 ) } )
gum
Guar gum - - - 0.13 0.13 0.13
Water 2525 2525 2525 25.32 25.32 2532
*SPI: soy protein isolate **SPC: soy protein concentrate ***PPI: pea protein isclate
® Al A2z = X= ME H ASH HMZFS =24 4
- 24 ClEX[= A HEZ 35 (KODANO AL, RICOS AL, IAM AL M Z)2 FF&l5t0] &
MAEg NS
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@:

rir

— Brookfield viscometer (223 DV2T): Spindle® HB-055 AlE5l%¥ 20, 3[M &£
200 rpm, 1272t M & H3E SHSIUS

— Rheometer (22 | Discovery HR—2 hybrid rheometer): Shear-rate sweep teste| &4
S 40 mm parallel plate Z2EE A3 20, shear rate= 0.01-1000/s2 AH5ID
25°CollM &H5I S. Frequency sweep teste| 2% Se ZT2EE 0|&510 25°C =
43t 0.1-10 Hzel frequency, 0.1% Y& S (strain)E 7}5t0] AlEsIFE =,

w =
B3>
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o
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=

I
> [0 40 1= 1>
o oM

nx

ox 0% ¥°

|-H-| ol

Rl

rH

M

|4

1o

Mo

x

il

=

El

gg

S W SPI x| Ao UEALTIE 37.3%00 =25t

¥
Ojo
I
o
¢
>
o
i
ro
1z
>

A, (8)

50

40

=]
o

1)
(=]

30

20 ' spi | 37.3%
17.87 [ §

=
o

Hardness (N)
Hardness (N)
=
&

[
o

0 CNF
5.77

y

1 2 3 4 5 6 7 8 g 10 11 1=5 4~10

Commercial cheese samples Cheese groups

@ SPI Al2d =5A= H=E 2t SPIe| TxE| X M= oil M
o o x}
|

2 AME2| 42 =4d0o| AER|=0f |5l B2
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ol o

H 22 =0 ZH7F e, DMy Aol &

I Zt
Oleogel2| 7|
Oleogel C At235l0] SIO|E2Z2Z0|=E 0|

aisto 2
(a8 D-1)z 7
tod SPIE 0| &

o

o
X

ey
o
A

o

Ok >
0x
o

B 2 4

ol

g

st

00
0x

S
.

IstAl st7| flsi 10%(wt/v)22 &X|
| ZtO|7F LA=X| LAS. W2t ST HE|

LS AL (3 -

4>

x
Rl

Il
fjo

o
2]
>

o

[0 >
rJ_

—_

o
-

Ral

—
>
—

Hardness (N}

0
0Z g
=

>

- -
L)

0 o
mu

>

x40

mn

o

12

@

AlZE7} oleogelS Al
%S (28 D-14B)

= ol}o}
- LS AL

7|Z& MRl HlsA BETF &F JHd [0

50 A

40 4

30 A

20 A

(B) so
50 -
40

30

Hardness (N)

20 A

10 4

B o N

Commercial Ole{')gel Palmoil Coconutoil

B

Commercial SoakedSPI Unsoaked SPI

O8 D-14. (A) SPI MAzlof w2 AL #Hsh (B) AEM 2o w2 Zdx Hst

® SIO|EEER0|E Hotol| wmE SPI AEM ESX= HAES 4 &4

- SPI2t OFAIRE SIO|EEEZ0|=0 2et E5X|= A EZ Mx Al ME2F F HPMCE
2% 7|Z Elu7} MEL ] 34 (1X = 15 g)=2 M7l S, g 72|t Jo
A SPI paste?] S40| X|Lix|H Aat=[of Etu|27t M& CfjH| 0.75XE HItsIU 2,
BF-1002| &% A7t X[LIX|AH =otAM MEFHA H<2lstU 2.

- A9 ZF k-Ft2t7|cteto] Al MEZS Zx T|Eol M(Ex 7|&ELL tHH| 113%)5}
den, MEF % HPMCe= o9 st d=atS LEHHAS (O D-15A).

- F &M (adhesiveness)el 42 7| & AlE M EZo dHlaiM 82 2 HPMCE A% A2
=7 Lten, §35| HPMCol 2|eh &M Z3EH(T|E Al= HH| 386%)7F SEM0|AUS.
gt FiEf7[chE ALE e Al RolM= HEAEO| AlEH M Zof s o ZH SEE=AZ(3
g D-15B).

- &M (cohesiveness)2| 4 HPMCE ALEst A|27F AEHX[= CHH| 109%2| SEAMS
BYOLl ClE2 AlBE 25 W2 448 E92(a8 D-150)

- M7 22 RE AEM X=OUHES T MME eI E k727 k2 Algst= A
ol Felstx|gt 22ME2 FE= ciE™o| JUSF. ol2{s HE2 FaMH S JIHAF|= HPMC
e MER2Ae] 22 Me2lE Sl Mg = JUS A= & s
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(A) 5

_—
=)
S

¥

©

2 saa7| 2] i

z 04 47 87 ' z 2 65 0.36
w40 g 12 4 11.77 § 034
% 304 2 8] £ 024 0.19
[} @ o
=< 20 - % [

@ ﬁa.ss 2 4 ZMF_‘ﬁﬁ 04 4 ﬂ ﬂ

. 0.72
- m m T 0 J T T T — 0.0 - T T T T
2 3 4 2 3 4 5 @ 7 1 2 3 4 1 § 7
Samples Samples Samples

J% D-15. sO|EE2E20|= M WA e SEX= EHX%I%SI =8 M A3t (A) 5,

(B) £&4M; (C) €2M. 1, M8 2=EX= HE9 Ha 24 3 2, tapioca starch; 3,
Sunmix-T; 4, acetylated distarch adipate ; 5, HPMC; 6, k—carrageenan; 7, i—carrageenan

@ 3F0IEEEEOIE =& A2ol| mE SPI AlEM ESX= UM E2 4 BN

- k=7t2p7|ct 2F ALESE AR THH| 2 ZEE 22 M EF2 HPMCE 28 AFE Al A=
il Ee 225 IF= 7|52 5t%20, /I IE2 A58 22 HPMC 28 AFE(K+H)
7t 7tE de 455 HEMAS (3™ D-16A)

- Bado| 4 tt AL Al JHE =2 FEME HEHH HPMCIE 23 ALE Aol =2
w2 HERfAS L, k-FtEP7|te] deko 2 g2 I et MAE8X(=9| MEAMI} H|w
olM 133.8% =22 Yol S(aE D-16B)

- SEMe| B2 CHEAE Al HPMCTF 7ba SRt B8 AL Al b Wekd, ME HIL
AlRol 2 k-ZI2l7|ct B®=E A ARt H|W Al XO|E LIEHAX] AUS(2E
D-16C)

(A) (B) (C)

70 5 0.5
" T Ed- 0.4

Z 50 ! Z 4
@ 40 - o3 g 03
@ a =
5 30 § 2 802 . e
£ 20 [ =] 3 il
. Rl RERED

[1] 1] |j " = m 0.0
T K K+H K+T K+P T K K+H K+T K+P T K K+H K+T K+4P
Samples Samples Samples
J8 D-16. k=7Zt2t7|ct 7[8F SIO[EZ2E220|E FII AFEo| E A4 S5X= A Z9

[=]
=d =4

k—carrageenan(0.75X);

He-

dnt (A) 4x;

(B)

Tapioca starch(3.75 g);

K RFA -
a1 o

(C) 884.

K+H, k—carrageenan + HPMC(3.75 g);

T, A8 22x=

MES 9+ =M 4f K

3

K+T, k—carrageenan +

K+P, k—carrageenan + Potato starch(3.75 g)

- M7 22 RH k-Ft2P e £ 4 JiM SO|EEEZ0|E2 HMIIEH SPI A2
SEX = M ZEol HPMC2| 22 =HslH 2ot MEAME =™E = US A2 =E HEt
SR =2

- k-CGNZ #7Itst SPI AlE2d S5 X|= A Zoll AdhesivenessE =2 = U= HPMCE
SEYHZ HIlsto] 0.75X k=Zt2k7| =tz HPMC (0, 1.5, 2, 2.5, 3, & 3.75 g)& 40 AM
=482 H|WsIUS.

- O|™ A (a8 D-15A)0AM b= Ea| k—FI2P7|ct thRHIE ARl A7 2 Al X
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Hardness (N)
B 8 85 8 8

-
o o

= ZBE HAgtel 68%=z WA EHEYSH, HPMCIF HIHE =5 AT 40| HolX|&= 0]
T2 38 sdXof s ZH SHEJS(2E D-17A).
F2tM (adhesiveness) 2| 4% HPMCE HMItet+& F7tst¥ 20{, HPMC 3.5 g & 7lst
M AlS MES BEME & = 2 A2 ofAtE. X2 HPMCE 3.5 g A7tstH
Aol ket o MEE 2 AT JWME 25 BF-100 Zi2b7|ctz 2ol A= 7iMol| A&k
of 2 &ME 4% HIIESR2M =Hslot & He=2 HHe (a8 D-17B).
a2l M (Cohesiveness)2| A9 HPMCE #A7tstH ZAst¥ L, E0|stA EItst= o
Atatgiol Hel st gre LIEAS (28 D-17C).
(B) ©
5 0.5
E_“" » 04
%3- %u.s
_22- :::EO.?_
@ (5]
Hﬂ £ Nmalll < A NEEED
0 I__| 0.0 T T T . - :

T KCGNHE[; l-Zg 1-2.59 +3g +375g

T KCGN+15g #2g +25g +3g+376g

HPMC HPMC
8 D-17. HPMC &7} s&o| m= k—ﬂEF?I'—F 718t M=d 25X= HAdE2 =d 24
Zut (A) d5; (B) &4, (C) STEM. T, 48 85x= ME9 47 24 b K,

k—carrageenan (0.75X); +1.5 g, K+H, K + 1.5 g HPMC; +2 g, K+H, K + 2 g HPMC; +2.5
g, K+H, K + 2.5 g HPMC; +3 g, K+H, K + 3 g HPMC; +3.75 g, K+H, K + 3.75 g HPMC

® Transglutaminase Azlof| W& Al2M =2EX= M I
SEME M5 fEdiMeE AXEct cHEEEZEe JlndEMuUlSES  Hillsis
transglutaminase XMzlE& Sdl 7HMst= Y¢S TESIUS

- 2ZxMg JHMEH7| Q6K transglutaminase (TG) M2l & M == AIEM EE2X|= A=

ol M2 EMSIF oL HISAIZtERE M HSI} I3 LIELX] 2S5, (28 D-18)

(A) (B) (C)

60 5 0.5

0 E 4] , 04

= = n

E"m 3 203/

2 a0 g §

£ 224 802

E 20 ‘B o 2

[ 1] [&]
10 51 ’_1_‘ 0.1 ﬂ
-3
: AR EE Tl HmmAfe | L EE T
0 30 60 90 90 T 0 30 60 a0
Reaction time (min) Reaction time (min) Reaction time (min)

O3 D-18. Transglutaminase Xz[ol| =2 A[ZF H k-Fi2}7| 7|8 A2 ESX=
EHJ’HI%S =M 2AM A (A) AE; (B) §£&4M; (C) S2M. T, A2 EEX= ME9 HA
=M 25 0, 24 0| M2l; 30, 4 M2l 30%; 60, 24 M2l 60=; 90, &4 M| 90+

© cHla otzk ZE 9|sh chuld AX FIt

- AlEt EEX=HES AP CHHl A 20| 13-15% TZTO|LE AlEM SEX|= A AIZ

o A< cHEi Al stato| 7.45% ==l i Al stato] S E QoA @At =22
gzl (SHH A S 60% Oo|ah)2 HItet AlRE MESHYS.

- HIteko| SIS =M MAlo| FISHX|HM EFX =2 FAISH MS LIEtY o0{(O

g D-19), & 222} 50 g2 FI/MHLZ HItstHEIE MEa3™MUM B2 It 5




olo}
LS AA

o| Biat7} LiEHR]|

(A)

e B
= —

=
=
Z(control,

; (C) 30 g &7t

22t Hotoll

C gl &l

—

pN|

HHE

7| uwf=Zof ched

(B)

-1 =

AR

B8 85 8 8-

Hardness (N}

=
o
L

ﬂﬂﬂ

Adhesiveness (N.mm)

L o [

KCGN GOLD20 GOLD30 GOLDS50
Samples

18 D-20. HPMC &7t szof
(C)

Zal (A) AE; PSESYSE

(B) M=
GOLD20, &=2222t 20 ¢

GOLD50,

soymllk 400 g 7

GDLZ ®7tet
o2 =1
A3 -

S
T

E':%

D-21)

I|7F 4 T (hig

6% GDL % 6 g= 7

KCGN GOLD20 GOLD30 GOLDS0
Samples

= k-7t27|t 7|8k AlE
SN . KCGN k-7Zt2t7|

(C) GOLD30,
2a2222 50 g

ML A2; =

x| =

Z5t1, 0| 0[&5}0d J(I

s A

FFSCE M=
h hardness) Al

A2, agLt ol E

= U
o AT EX= MEo

EX= M=

Sscoll gt =4=EMS

cb A

—

. (A) k=7t27]
20 g ®7t AI
HIL AR

all

Il

KCGN GOLD20 GOLD30 GOLDS0
Samples

9|
A X| =0 A Z(control);
2l2} 30 g ®7F AlZ; (D)

2M 2A

[=]
= 1

HEZ"o &43ste B E

— o-L=

soymilk(300 g soybean in
aA&stE HZEl formulated

2 stof 28f(2X), 3t (3X)2]
MAI5

1X GDL 7I2te 2% FSCIt 2tH 22 ShHSo{/ 2L}, 2X
3! 1.5X GDL #7t2+= FSC A =7} &0|5tX|

oloto
LS A —

o| sl =

| Bish o= S

of, 2X O]
gt SsCef

eors (O
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Qs

(A) 14 (B)4o
12 T £

gm_ ésu 55-

2] K 2 .

T 4 g 104 2, :

24 3 = b t% b a a E
] T T |:I! g E|I o T I_T__I I:I I:[ 0
X 15X X 25K 3 I 15X 2 25X 3X Se Ee e hew g
GDL conc. GDL conc. GDL conc.
8 D-21. GDL kol w2 2X soymilk AR A| SSC(1X 0il&CGN in 1% step + 1X oil in
2" step)o| 2A W3l (A) AE, (B) EEAM, (C) BEAM

- GDLE o| 2%t cHl A S 1= GDLol| 2|st pH &7} folel HoeZ e d US. 2X
soymilk AFE Al SHEHEL S1T7F & Ado{LEX| b= O|FE 7| fls AlZHd|l mE soymilk
SOl pH HSE HESIFS.

- 1X soymilke| 4 GDLE s& o/&EMo=Z AlZHo| UhE pH ZATF 2EEJAS. HHH 2X
soymilke| A< EF2 3A|ZF = =ZE pHZF 1X soymilkel =Z pHoll H|5H =%20f, pHe
ZaTF fgstX] Ret¥S(ad D-22).

— h2bA 2X soymilkel A< GDL &7of| wE pH 27t /€S| o|FOo{X|X| 2ol w2t
CHHA S07F & X EX $2 AWz HohsiU S

6 GDL
GDL &

55 . —1X
— 3 1.5x

5 ° — e -
45 7 5 2x
4 2.5x 45 —25x
3x
35 4
S 0 30 60 9 120 150 180 S 0 30 60 9 120 150 180
Time (min) Time (min)
a8 D-22. GDL & w2 2131 & soymilk pH B3k (A) 1X soymilk, (B) 2X soymilk

o ¥= IX EE

Z3tst7| lshA X|gt
7|0{5t= k-CGNe| 27T
step) OFX}72F k—-CGNe| 2F
X #®Itsto] |

2
=

O|2 ¢lall FSC Wi x|t 3
. mEtM FSC M= Al(1st
Z A(2nd step) E7tst= OFXbF
(28 D-23).

284 2

=

SSCe|

=3

(A) 14
12

-
=]
1

Hardness (N)

S N s o @
R DR T AN

(B)ao Q)= -
—_ s . 1X oil (2nd step)
a £ E == 2X oil (2nd step)
E E
: 30 :
£ - z
b = “* a
£ -3 = 20 b g . ab ap
d 1 h b = 4 be
o cd
n
o = d
" W
e 9 10 ¢ 2 5 'i|
- b
n <
o
2x 2.5% 3K 2 2.5% 3% 55 5K %

GDL conec.
8 D-23. GDL, otAtw &
st (A) 2%, (B) &EIAM, (C

GDL conc. GDL conc.
-CGNe| & Bistol| wE 2X soymilk AFE Al SSCe| 24
2 2kM | Black bars, SSC(2X 0il&CGN in 1* step + 1X oil in
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2" step); gray bars, SSC(2X oil&CGN in 1% step + 2X oil in 2" step)

- 18 D-230|AM Ho{x
Z

= = =
L—|', —'?'—’_%I'c;'% I1|9|3,_|- o:|_|I:_ gl "giglM 2 o17(

@ S7IMte 2aF=z AL8S Sscel 24 s
- Ab7| ADAE chE B0 2 S GDLE olgstol M8t sscel 240| 1HE
Az ex|= HE o] 45 B2 22 LERDE o2 f4517| Sis) A STH 2 £

S(FE 7L 2R7)E2 ALESA 20 400 gol #&=HE formulated
ZI1Z22(1X)22 3t 0.25X(11.75 g), 0.5X(23.5 g)2 Al

s S,

- O8 D-240M = F= UAX0| 1X E 2X soymilkOllAl pH 37} b Mo 2 O|F0{ &S
SH0I519S. TN BE0| 5242 S ARE Hal UM ST % HE pHit &
St Ol EHUTo| oft BEET RO OfAE.

(A) 7 (B) 7
6.5 | = 6.5
6 6
55 25 55 =25
T 5 L 5 —0.25x
o i =8 "
45 —0.25x A5 ¢ oo —0.5x
4 s ——0.5x 4 s = I e = Ix
35 S e e e 1x 35
3 3
S 0 30 60 90 120 150 180 S 0 30 60 90 120 150 180
Time (min) Time (min)

8 D-24. 7714 kol g S0 F soymilk pH B3t (A) 1X soymilk/1X
Oil&CGN/1X Qil; (B) 2X soymilk/1X Oil&CGN/1X OQil

Lol
—

o ®R7a2 832H 2 1X & 2X soymilkE Of

[o]]]

~ ||| 2|t obEEQl pH UL S

ot

step)2t el FAtet 24 Z&S HEHAS(IE D-25).

(A) 14 (B)4o (9 F
. -
= o T 304 a ; 6
E 104 E T =
@ o8 b b 2 .:: a
w 1 b
@ T T = 204 9 4- E|— =
T 6 =2 g b
a o b b E T
I 4
-l & 10+ = 2 2
24 o -
i =<
o T T T 0 T T T o T T T
0.25% 0.5% iE 0.25% 0.5% X 0.25% 0.5% X
Lemon juice conc. Lemon juice conc. Lemon juice conc.

T8 D-25. |7|AF g2kof| w2 1X soymilk® M Z=%F SSC(1X 0il&CGN in 1% step + 1X oil
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in 2" step)e| SA Wsl( (A) AT, (B) LEA, (C) FAHM

- 2X soymilkE 0| E35l0{ et A2 ZAGH Z1 GDLO| 2?2t oiEVIXIZ |2 5k
ol l=&2 E7tet 47 FSC7t TS0 XA &t2ni, 0.5X ol&e| el=Zz&S &Eotet &4

L
fol2k FSCIt @M =0 SSCE M= =+ UMUS.
- 8SC2| =24 Al 1X soymikE ALETH dFECt 22 g2 HEUAS (28 D-26).

(A) 14 (B)aa (C)s
12- ) E
- E 30 E ¢-
€ z z
2 8- - 2> P 38
¢ = 204 o g
= v =
3 H - §
& - x 2
I 44 — o (]
Emu o5
2 v E
L] T T T 1] T T T [i] T T T
0.25X 0.5% % 0.25% 0.5% x 0.25% 0.5% ®
Lemon juice conc. Lemon juice conc. Lemon juice conc.

8 D-26. R7|4F g2fof wE 2X soymilkE M Z=8F SSC(1X 0il&CGN in 1% step + 1X oil
in 2" step)2| A #MaH. (A) ZE, (B) E&A, (C) B&A

- 2tM GDLe| A<ef Zo| X|eatEFe| S0l olsf 24 7HMo| o A=A, 2X soymilk
£ AME5t FSC M= Al(1st step) OFARF2F k-CGN2| 2+2 2vi2 52{ 311, SSC M=
Al(2nd step) E7tsh= OFAFRS| 22 1X = 2X A7}t M =&+ SSCe| 24 S H|w s}
o =2
=]

- A|gretE Sotoll w2 2M M Z2a0F LHEGE2 0, 2X oil&CGN in 1% step + 2X oil
in 2" step M= 3H 2 Sol MZHE SSC2| A0 2o} DAT AT AT EX|= Cfx|

Tl S ALS =] _
=1t FASIR & (38 D-27)
A) 20 B)ao C)sa
(A) 2 {ﬂ) (.3 . 1X il (2nd step)
£ £ 3 2X oil (2nd step)
~ 15 b b E 30 E -
Z z 4 a LIS
w b = 2 " ab
9 b P ab a @
2 104 = 20 b g 4+ 3
© 5 L ab g e
= m >
% 4 E b ‘w
5 @ 10+ 2 24
a T
v <
o- 0- o=
0.5% X 1.5% 0.5% X 1.5% 0.5% 1% 1.5¥%
Lemon juice conc, Lemon juice conc. Lemon juice conc.

08 D-27. 77|48, ofAbR 2 k-CGNe| 2HaF Hi3tof| whZE 2X soymilk AFE Al SSCe| =4
B3 (A) dE, (B) 2EA, (C) &AM . Black bars, SSC(2X oil&CGN in 1% step + 1X oil
in 2" step); gray bars, SSCSSC(2X 0il&CGN in 1% step + 2X oil in 2™ step)

- dEXMoE A 4t AEH AT EXE= UM ES LR }A0 soymilk L THEHE
stzko| E717F 2 olof, o] 2 25l FSC M Al HCt B2 kol A STHE 2751
onf, &4 SIME= F7[4H0] GDL Ect Relstnd, 2 2o S7IE S 24 LstE
e = ASS =elsds.

— EESE 2X soymilk/ 1.5X lemon juice/ 2X oil & CGN in 1st step/ 2X oil in 2nd step<|
=82 Soll M=& SSCIt 7tH& NZEE AlE AT EXZ= M EZ2 SA40 FAlSIFR 20,
—

| =
235t AlE2d AZYEX=E A Fo 4, YEM, & FAEM0| 242t 13.59 N,
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al

18.84 N-mm,

100
Shear rate (1/s)

18 D-29. RheometerE 0|23t shear-rate sweep test Z 1}

21 480 NmmE DZ4E AT ATYEX= MES W SA Cfd| zhzt
104%, 62%, & 93.3%E LIEIHUS.
3) A=A Y X= 7S 2s d 7 B
@D AlE ClEX= 24 24
- & 37| MES UA2Z viscometergE 0|Est AE A™, rheometerE 0|E¢H
shear—rate sweep test& ¢t ML A&, 2 frequency sweep test& 3+ G’, G, &
tansE ZH™s5I9 5.
- KODANOZ} 7% E'—j% MEE HQ¥T, 37 X|= E5F shear-thinning &El(shear
rate S7H0 E ML Z2)e s 5§42 LEHHJAS(OED-28, D-29).
15000
a
o
s
£ 7500
a b
] -
s
0
KODANO RICOS IAM
12D-28. Brookfield viscometerE o|&¢t M= ZHI}
2400
T KODANO RICOS 1AM
4= T
7 |11
g i
> 1200 T
‘n o 0
[+] 3
b
=
o e = == B = S
0.01 0.1 1

1000

- Frequency sweep testE S¢ot MEFM AlSHO|AE KODANOS| A< CtE 2712 M E
of Hlsl =5 HEMCZ SEMZ Hel LEIX] 2/US(TED-30).
- m2tM AEM CIEA= A E2 7|&E 242 Mgl A*0{A KODANO M Z2 H|
2|5t CtE 2702 MELS| HHgeRE MYSIFS
(A) 2000 (B) g0 | (c)oea
KODANO  RICOS ‘ KEGAND . - RG0S o KODANO  RICOS
5 :3400 ;g_ga
=
|
ol 0 l— ] 0.04 | ‘
0.1 1 10 01 1 10 T o 1 10
Frequency (Hz) Frequency (Hz) Frequency (Hz)
J12D-30. RheometerE 0|28t frequency sweep test Z2}. (A) MEM T BN S LIEHY =
G’; (B) MEM & ®MES LIE= G (C) tansel B3}
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A

ALE 20| w2} chkst ¥

CE RS
RICOS H| &2
- &xlat A

g

Fis

Al
o

X}

=
(=r=)

2(32D-31B). [t HZEo| AHEZ| 9 H 35}

Pl, SPC, PPl 5 WXl 10% AtE AlZ2|

an

it
E
o
o
e
N
=
02
°

~
(=1

(e}

=
EE 7

—
HE=

2000-2300 cPZ&, IAMT}
HMEol 3,185 cPel 65-75% =2 LIERH A S (2B D-31A).
2a|7} dojrtn, Bstelof ME7F A SIt6t= X &o| WA

Bale oI5| I8t X B0l 27

=
HEE

=
= .
< Commercialcheese > | < Imitation cheese >
8000 - 12000
1 < CNF 40% SPI10%  SPCH0%  wPPIIO% o CNFAO%
! (6,998 cP) A
6000 ,' 1
g i § ?
z RICOS —+ 1 - > '
§4000 (4,571 cP) X éf;l;ggzb} g 8 B
= 3,185 cP ¢ i
] _ .
SP110% 2.3§2cP) © : ol y 6
2000 *(sms%(z,nscp} K -
IAM = *\SPC 5% (2,034 cP)
(1,799 cP)
< PPl 5% 0
Average of commercial cheese Daay 1day
JO2D-31. AlEM cHiXZ o|Zst Btaxe o|HMe 24 B4 Z1 (A) Viscometers
o|l8st M= H|W; (B) M& & BFOXE o|HMe ME vis}

® B3I 2 sfo|SEER0|S W AsyAEE S8 24

- MEZ2 MA22lE 27| fsl SI0|=EEZ22Z0|=8 716t I, RVAE 0| 7t & WHztn}
oMol Mx M52 Sofl 2 ME d|Wst¥ S (a8 D-32).

- SIO|[EZEZ0|E & locust bean gum(LBG)Z guar gum(GG)0| 7td = WHZ A AH
M MEoF JHE 2o nd(Data not shown), AF22F2 LBG 0.8%, GG 0.5%7F M A 5IH
=
| e )

- g = JtE 2 W2 w2 ME 24 Al, SPC (soy protein concentrate) 7} 7H& W2
MEE Eon Ji€d wE dx #3517} ol S

3000 120
100 —10% SPI + 0.8% Locust
_ = | ——10% SPC +0.8% Locust |
g 200 80 3 10% PPI + 0.8% Locust
g 60 S 10% SPI + 0.5% Guar
c
S & [—10%SPC+0.5% Guar |
£ 1000 W 3 ——10% PP + 0.5% Guar
20 — Temperature (°C)
0 0
0 100 200 300 400 500 600 700
Time (sec)
2AD-32. EHHAT} SlO|SRBRO|S @ A2 O|UFC| 2o mE WS SN 24 Zo}
— ZED-100i| LIEHH 2Almlof AlEA cHHE ZFJFH(SPI, SPC, PPI)Z hydrocolloid(LBG
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2 Al ME S R0 2HE R

L= GG) =28
AEfE EUS (a2 D-33).

- SPC + guar gum Higt=2 42 HE XM& A =20l 5 5§42 7K1 /J, F=F
£ MEHSto] ZAE of Hel.

[dF HE 2= [ &20IM TAIZHER] F ]
Locust bean gum Guar gum

Locust bean gum

Guar gum

Locust bean gum
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[BXtAE : AEM X= UAE 352 4 H & 7|54 "I}
1. A7l = oky
) A=M DHR=2| o|atsty £ &4 3 Prebiotics 7|s4d It
D 24 IME 2IE SIO|EEESE0|E EHM

- AEY SEX= UM Ee SEHM s SH2E S0 EEER0|=8 MA MUsIUS

of, M=3d ¥ M2 2xtdx: E8X[= M= 2 EA4HL} SUE.
@ AlE2d EEX= A S2 e E 24

- T=2a&E2 MA 160 infrared moisture analyzer (Sartorius, Gottingen, Germany)E Ol
5t0 EHsIUS.

- ZCHEE2E2 Kjeltec protein analyzer (KjeltecTM 8100, Foss, Hillerod, Denmark)2 O
835101 E=™5IE 20, % nitrogenZt % crude proteine 22t ofelle] Al 11} Al 22 A At
SR =.

Nitrogen,% = [(Vs=Vb) X N X 14.007 X 100]/W (A1)
(Vs & Vb, 2tZt A= 2} blanke| Ao ALEE HCI FIf(mL); N, HClI %2l =
4 S5 W, AlRe 2A(mg).
Crude protein,% = Nitrogen (%) X factor - (&l 2)
(AME2d E5X= M E 2 AlEH S5X=2| factor= 22t 5.71 and 6.38)

— Z=cHdl sH2E2 ST 243 Soxtec solvent extraction system (FOSS)E 0| &35t01 £X 5t

4] 32 0| &3t0] A USRS,

M, % Crude Fat2 o2

(F&a Yol g2l F&Ho FA-F&42 FA)/(AM =2 FAH)X100 — (4] 3)

_
T

Q@ AEM 2Zx= A E2| water holding capacity(WHC) 24
- 2 Al& 10 g2 Whatman No.1 filter paper2 # = 50 mL centrifuge tubed| &1,
1,600xg, 4°C =Zo|lM 1582 JIMEE|st, filter papere| FAHE EotM S3E =
of A4S EHSRZ.
- WHCE ofall 2| 4oi w2t HAHIE 2.
WHC, %= ((Wt=Wr))/W_t X100 (Al 4)
(Wt, IAME2| o™ AlRe| FH (g), Wr, AEE| F WXL 2 2F (g))
@ AMEM 2Ex= & E2| meltability &4
- 2 g8 A= E test tubedl Y11 1050COIA 6022+ 7t = 1022 M2 HZtst
= ANZE7tL 50{t ZolE FHsH0], st7|e A 50 mEtA meltabilityE S™ SRS .
Meltability (%) = La / Lb X 100 (4 5)
(La, 7t¥ = Al=m2e| ZO| (cm); Lb, 7t & A[=<e|l ZO[(cm))
® A =4d EEX= M Z2l prebiotics 7|4 &4
- 2t A|Z2+&= M. Minekus et al and L. Li 2| 2ol w2tA in-vitro digestions A A| st
=, 1289 XY AM S22 2HL 42 = HiX|ef Egtet T 24A17F Sk H bl
USHR =2
- 0| metagenome kitE 0|&3to] 2} HfAtH Re{e| metagenome= FETH = 16s
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2) AT LES S8 BN AZsc x|xo ME
@ FSC M= Al xI%al4+8 SHE 28t s10|E2B=20|E Mg

- A2N ATHC XE A ES SHNME SIIME Kol Myt WaHolatn Bk

5t FSC AMZ Al Xl 3148 ZHE 93 sl0|S22R0ISE Hulsts S $7t5t

1, Motsh SHO|E2EZ0|EE HMSIYS.

- X388 SHE 9t slO|E2E20|EZ = of2i8lA, HEl HPMC, XHEHE, k—-CGN
g 242 3% 8oz HM=35t0f 1.5 L soymilk & 50 g2 HII5IF 2.

- AEM AT E X= OME MHZE 32 OED-140] w2t TSI o0y, et M &
EM2 AEH E5X= A E 24T U5 AAISHES.

@ & 83X S/ WE 81 pH ¥ FSC A=
- 2AtHEo| GLDZ ciE dtax A gMde|l EME LIEMAH lemon juiceE citric acidt

= 1
- 21 & FFUS| pHE 4, 4.5, 571 =|=5 GDL, citric acid % lactic acide| &&
ZAst O D-140 LIERA Hiel ZHo| M =35I S
Q@ Fid UEE SoF =M AT EX=E UM ER 24 M
- AMEM AT EXZ= A ES 2MH VM S st fold EEolls FHES 42 AEH
I YF-LO12} 18 SollA etd|ot &M S LIEN = Lactobacillus plantarum 11B02& =2F

ghol 3o ME5tHS.
= MRS Hix|off &5t —?— 2o ZZ ACiis S &M8d 2T E st

Ol £ formulated soymilkoll &35t pHZt 4.501 =Eet EEH77P<I H %%F%{%.
2 7% ¥ M == FSCE fermented FSC (fFSC)2}
&5lo] M=% SSCE fermented SSC (fSSC)2t1 ¥ HStA

. : Fermented Firm Soy | Fermented Soy Spread
FormMlation of Soy Mk Cheese (fFSC) ‘ Cheese (fSSC)
Soak soybean o/n —OI Formulated soymilk 400 g I —il FSC150¢g
(150 g in 1.5 L water) ‘ *
! .
Grinding & Heating Addition of glucose Pasting
I I .
Filtration to remove Biji Inoculation of LAB Heating at 50°C.
| ) !
Heating up to 80°C E tati Blending with additives
i erm:n ation 4 Coconutoil 15 g & 40%
| until pH drops to 4.5 emulsifying salt sol. 7.5 g
Blending of additives 1
Coconutoil 37.5g R ¥
3% CGN solution 50 g Pressing | Mildlisg |
$ ! )
Homogenization — | fFSC (4°C) |— | fSSC (4°C) |
8 D-34. €and g AXlc AMEd 22 EX= UM Ee M= 3
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Al
— 47X] cHHARI(SPI, SPC, PPI, CNF)& ZtZf 50 g, = 520 g, &85 g, Bt 27t &
30 g 2} 412 % 2MT|Z 0|25l0f HO|AE HAo| & myix| EEE 0% 527 mut
stof 7t = A2 20M 30 min 2 W2sto] A|IRE MZ=SIS.
9 20| = M

6%(w/w) SEZ2 CIEX= :
- 0| =, FItMQl 24 JHME sl Ml JHX|e|] 7EbA (SMS, GMS, Sugar ester) 0.14 g,
PPl 2.55 g, = 25.45 g& 700C2| water bathollA] =%tsto] X =5t 5.
- MEZ|E Y| 2§ M &7 sto|=E2Z2 20| = (guar gum, locust bean gum, xanthan
gum)g CtAsh 5=(0.2, 0.4, 1, 3%, w/w)E X E5t0{ &&F2|o o|x|= &S HIIst

- MEiE SIO|=E2Z2Z20|=5 EZE SPCE ALE5H0] A4 chiE SHEHE =2l = AlE
H

@ AM=d ClEA= MEZe Hx  HE =4
[=]

- MeE AlEA CEXZ= HES Hx 2ME flsl Brookfield viscometer (DV2T,
Brookfield Engineering Laboratories, Middleboro, USA)E AlE35I%ioni, ZZH &=
HB-05, ZT2E29| 3™ &=+ 200 rom22 304 1 min =2+ 250 mL H|AHo| EHAHJUE
Az HEE EMIRUS.

- Al2e 2o 2 dx dE 2M 2 2|sll Rapid visco analyzer (RVA-4, Newport
Scientific, Maryland, USA)& A}g%&. 50°ColAM 1 min =S¢t TfE0| W T 95°CHHA|
90C/min 2 7}EstHAM 95°CollAl 150 sec Zt RXAISH & CtA| 9°C/mingl £ =2
50°C7HX| 2L & ZstA7|1, o|F 50°CHlA 1 min Z+ wetstoy 2Fof wE ME 35}

£ BEAMsI%en, e £5= 160 rpm22 IHSINUS.
p=3

m

- ANRBe HAMFgs HMEZ EM2 rheometer (Discovery HR-2 hybrid rheometer, TA

instrument, New castle, DE, USA)2| shear-rate sweep testE AIA|ISF0], 40 mm
parallel plateE AI235l0{ 250CHIM 0.01 — 1000 /s shear rate He2 =Xt 2.

- AEM ClEHX= ME9 & HE(G, G')2 2Ast7| fIsi rheometerE At&38H04
frequency— sweep testS AA|EF 40 mm parallel plate 7} A2 E[R} 20, frequencye
0.10llA 10 Hz, strain® 0.1%, J2|1 2% = 25°CE {FX|51H 2.

M 2 prebiotics 7|sd 4

)

@ AlEH SEEX= M 22 M 7l S fI8 50| =22 20|E X EHAY
o =
= T

—
EHYeol 7ol 2T =EAZ. ol flsll FIHHl Sto|=E2E20[=29| EAY

Aol UA0{A
of 2F=US.

- Locust bean gum®} guar gume F7IE HE5t01 242 H|WE 23}, LBGE TH= At
Zct SPI AlE2M S5X[= A E2 dxe A k-CGNS A%t AECH 253t EEE
LIEFH AL, k-CGNME FEHMH S ti? HF= SEM2 Sst¥ 2, SEA0| k-CGN
CHE ALE SPI Al2d E5X[= A S0l sl =2 gt2 LIEH 20, Al 324 25X
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zo| ZE2t o FAIE @t LIEMAS(2E D-35).

(A) (B)
120 = 25
- i
Wo{ g E 20 | a
Z 80 2 Z
wn wn 15 1
£ 60 g
b 2 10 1
e £
20 4 c o Lo s 51 Ill r'l
L cd
. rrill ; F'I d d
€m € TS H GGLBG KC Cm € TS H GGLBG KC
Samples Samples
(C) (D)
1.4 '}_' 0.5
4 a
1.2 i
w10 1 ﬁ b i
“_E . be b g 03 ¢
g g cd i
- edt e g2 d o
w04 4 |J.| 3 I-r-| f
0.4 |"'| |"'|
0.2 1
0.0 0.0 . AL 1l
Em € TS H GGLBGKC Cm € TS H GGLBGKC
Samples Samples
T8 D-35. SIO|E2Z220|=7} HIIE AZ2M 2SX|= M ZE2l 24 vl (A) 2E, (B)
2xM, (C) EtM, (D) SEAM. Cm: A& 2= M E°| Eddh C, Sl0|E22=20|=7}
HII=X| k2 Al2M EEX= UAZE, TS, tapioca starch; H, HPMC; GG, guar gum; LBG,

® LBG2} HPMCS| =&t ArEof & SPI

_AIE'
=

M

locus bean gum; KC, k—CGN

Al =4
E5A= UM ES 4= 7HM SIO|[EEEZ0|=E2 0|
otz HPMCE 0| &35t0{ 7HM
HSHAIA A

Zdofol M el Zol HPMCe| &7

J_CI-AQ
T 1o =
xé
|_

E5X= tiA =2l

Ay

7

2| k-CGNE LBGZ H
StAL LBG At

Rok=2
S o=

A< HPMCe

UM HPMC 7.5 g & 7}5t
4571 H&F

i

A
Z
—
W
=

-
L=}
(=]

AZ7F A X[ = TiH] 100%2] =
SotM LBG & HPMCIt 22t 5 g HItE AlRE ME”ori
k-CGN2| H7tE Sof =E2I5tAt 3 F.

o o«
=] (=1

-
(=]

Hardness (N)
- 2 £ =] - o ]

20

Adhesiveness (N.mmj)

Hﬂﬂ ;

ab

Cm € 0 25

HFm {g}

HPMC F7tol|l & LBG &7t A=

SXM EX= x.||4¢o| N |

2. Cm:

Cm C

I:I

(=)

o

HPMC (g)

=
=

=
F}
HA s

[

bc
c ﬂ
|
0 25 5 75

E;’qz CH & Zo

SIO|EZZ2Z0|=E7}F I X

(C)
05

e ©
(=] -

o
[ 53

c

|

Cohesiveness

g
-

o
e

Cm C 0 25 5 T8

HPMC (g)
=4 vl (A) 8=

, (B)

ol
LS —
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tod

CHY|
o

=

HS LtERH k-CGNE &7t

® LBG HPMC & k-CGN
- LBG2} HPMC

ol
B3

e
I[e}

_ll_
__A_l

o
20
oh
k{0
Ky

Hir

2t 0[ At

=3

o &

_1

A
—

=

g

7tol|

=~
(=]

Z<% k-CGN

JPEE!

iy

ofu

—CGNe| =4

al
=

=X o
S ==

Z LBG, HPMC,

of A{A 108.9, 87.1,

M
S

X
=

olo

x-CGN (g)

Cm C 0

0.5

(C)

+ =m N = o
(=]

= (=3 = =
SSAUBAISAYOD

k-CGN (g)
Mot

(B)

n = ™M N - O

(wwr ) ssauansaypy

LBG-HPMC

=
L I

=

—

7tof| o

=
e

k-CGN (g)

Cm C 0

e o 9 9o o O

u

(M) ssaupiey

13 D-37. k-CGN

folEE=Z=z0|=7¢

S

™zt C,

ol
Hi

KI
K
THr
i

040

=]
o

N

3

]

i 7.5 8f ZA20

0

x| =of H]

=(328 D-38).

=
=
S5X= tHZ

b

Ir

=

2 32.46%2 LIE}
Ef SPI 7|gk A2

E

=S 5A= A

F

AM
(=]

2=

Zle| 212
ZERO0|=7F XL A M 2A 2| 7|

(=) —
2 AlF

tbelx| g
4.22%,
_ /él-

g

S
[=]

U
o
7ol

o

==
1o

AM
S

[=]
e

o] H2 XMz=ze| MEYS
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Contents (%)

70
60
50
40
30
20
10

-

s

Cm S

Cm S Cm S

Moisture

Crude Fat Crude Protein

2l

ﬁ

|
0 o> oo pd oY

Ul

@)
mu
=
m
=
2
4>
Ao
o
e

=|
lolE22=20|=9 x3te Zalsto] MEs Al2A Xx|= x| Zof Cfsh 24 Za} &7}
st 5l0|E2 220|250 25 WHC 7ol 7|0i5l9 204, 0|= HPMC2| 7|04 =7} 71
22 solslgs
e a8 D-39. Al2AM E2=X= M Z9 water
i ] < holding capacity 241 ZZ}l. Cm: &8 2EX|=
S ¢ d HMEZo HAZL S, 25 A2M SEX= A E,
Q 90 1 H5, HPMC #7I AlEMd 25X= OXHE; L5,
= LBG &7} Al2A Z2=X= % Z; K2, k-CGN
85 Hol AN 2EXX M E; C, slojl=22 20|
i C o|H7} A2 SEX= N E

EX= MEZ2 &2t 24 F sttel Aol 2fsl sotM =0{Le A2 2l meltability 2l
< SO|EZZZ0|E 0|y AEM E5X= A E2 BT agare| Hofl st 5= M
2 25l meltability7} X|LEX|A =42, slo|E2 220|229 &HItoll olsiM 25
-CGNe| &1t= JHaF oLt HPMC 2 LBCS| H7toll 2|8t meltabilitye] 2271 2
EMHOIUZ. =S A= X = A Fe 2 22X = tiH| 70.34%2| meltabilityE
2=(38 D-40)
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500 - a7 D-40. A24 ZExx i o
400 . meltability £41 Z2t. Cm: 48 22x=
S & HMEZe| "L S, 25 Aey 22x= o
" & &, H5, HPMC &7t Al24 SSX|= i
Sa00{ 4 : Z: 15, LBG H7F AIBN 2SA= oA E;
= 0o |.£L| K2, k-CGN H7} Al2d 2=x= &
C, stol====20|= o|xy} A2l 254
0 = A=

Cm S HS L5 K2 C

® SPI AlE2M EEA=2 7|sMd E4: prebiotics effect
=

AlE2d E5X= thHAE &7t x| 2 o|&I}F sf X0 A 2 A|ZE @10 H7[uf 25t
= NGSE &doffl AlE &7} oo e HUo|dE Exel HaE AESIUS.
A2 U o|dEe| ciekM & LIE = alpha diversity2| A% Al2M x|= i E &7 Al
oM H|E Fo/&o|X| 2ot Zasts EelstU S (a8 D-28A)
Lot o|dE B Hto| WakM S A 5= beta diversity?| 2 Al2 ™IZ0IA 72
Mol Z7t8 HEHAS(a8 D-28B)
olg{et Zit= A= EFX= ARe HIIE Sl U ojd= & SY n|d=52 2
ZE7F B7teE ofolgt
A ® T8 D-28. AlEM 2EXX= HE

45 1 3 075 * HyF K50l wWE ol R 2
¢ ] 2o 0|42 FHe| Hsk B A3 (A)
EI > g 0.6 Alpha diversity, (B) beta diversity. =*
E 25 § n;: denote significant differences by
g% $ 045 T-test (P <0.05). blank, 424

e g o E223= A E ol BbE; S8,

5 03 AlEN ESXZ= UAME HOME

Blank S8 Blank SSs

ro

o o|MEE0| E7IM =X 2olE7| 950 o|ME & HE MM 2XEE 2
=< i} Bacteroides, Parabacteroides®t 2 Bacteroidota

2 p 1z
[l

|0

[¢]
-

Clostridium_sensu_stricto_1, Paeniclostridium % Paraclostridium ol =2| Zta

2~ 0

o, Bifidobacterium, Faecalibacterium, Lactobacillus, & Subdoligranulum %2

22 ZIlsi9Se &elsia(ad D-29).

O
0=
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Bificobachermum Laciobaciius Frecalbactorium

024 0.4 (1]
B} i %] = Qs -
E i 5 0.3 g am
.18 025 Q05
) 2
'l ® 02 ® Q02
£ * ; 018 g oons
]
® vy
& oos 2 oo E oo
05 a0s
1 —
o a o I
Brank 55 Brank 25 Biank 55
Subdolipraniim Bacteroides Pavabachorides
o a5 L1 -
.
I ;...i . . o8 035
-
§ oor g o £ oa
-}
3 006 3 o8 . .
00s " 3 as 3 s
§ 004 . g 04 [
5 o2 303 - B
& 002 LT 5 o i
L _mem  mmiiam @ °, i b
o ol P —
Blank 85 Brank 23 Brank 23
Clodtridfinm_Sins_siicrg_ 1 Paariclosirmiim Paraciosmidit
025 o3 014
i 012 ¥
g 02 - § axs L . *
5 & o3 % al
015 .08
i s 5
[ & § 006
i § o1 §
& gos -g- . - o
13 e
— -
Qe t o

Blank 55 Bank 58 Blank 25

J8 D-29. AEM E5X= UAME It 7570 w2 oA Fef E2H oM E 7o AHA

2XT &M Z3} » denote significant differences by T—-test (P <0.05). blank, &l&4
=EX= M ZF o| It S.S. Al2d SEX= UAME HIE

53| Bifidobacterium &2| &7t= AR @7t0| o|dIt Ao Hlsl RelM2=2 STt

sigloni, B2 RelmMel Zvks oot HY  |YURS

=
Faecalibacterium, Lactobacillus Subdoligranulum = ol 22| SJ7l= A4
CHAZo0| & o|ME2o| &8 Hrf AUsH] tte= 7|sAM e 718 S oo|sicia & 5

ol
AAO .

® FII& 2l prebiotics 7ol w2
— FIJI™2l prebiotics 7|15 Z&= @6l prebiotics &AMo| AZ =l inulin, ZHES2| g
(FOS), HAE2A(kestose)E M7Iet Al2d S5X= A Z2 M =35t prebiotics 0O|
HII MAEM SEX= diAEnte 745 HSHE Hlws
- Alpha diversity2| & Fel&O0[Zl LUt inulintt AAELLA HIF UAMEF oM 2
2ols des E¥ o (a8 D-30A), #E Histe wekM S LIEIL= beta diversity2l
o

49 FOSolM welxel E710F 2& == (28 D-30B).

Mo

(A} (B)
80 085
o OB &
. 2o T T
L £ of
2 % o6s
= B 06
P9 5 oss
i i j
20 § o
w04
1o = S pas
0 03
55 =8| SF S K 3.3 a1 SF SK
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Bt i Laciaiaciiug
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¥ oosd
5 0 . 3 | : -
. - 8 pa . 5 .
4o . §2 - . 4 amy =
£ - g 03 e |
(1] T 4 o .
i | 1 1o i :
_ & 1 g 1l
™ . ail . .
- . = - ol * » ~ Lo e =
23 ! aF K iE I T - i 5 i 1 e
B — Bacteviaokeg Paratariorrados
{F
i ' i # y
LR - g org
h a :i: e a L L]
3 1 . s
! . P i
il
y OO ¥ ¥
& oot # § oad . I i o | . .
1 | - & 1 | L | . &
Ir Iq : : | D I g D
. 5.1 i LF " | & Bl BF B % 3 1] B i
Clomlriciurm_senai_africio_ Paandcipabridiom Pad poinitnih s
b o L] . - "1
-; § g 5 r
i  § |4 |
o Ogis § s 8 oA
£ ¥ ouad ¥ oo
3 am 5 aod i
L * 1
* aoos . 2 pazd X
.
e e Dl — o .
585 5 &F K ES 54 5.F 5K 25 5 ER

L

O3 D-30. Z2[HIO|EA HII 5o w2 AN SEX= M E oA Fai &5
o|ME 72| Bzt &AM (A) Alpha diversity, (B) beta diversity, (C) AMHM 2z = 2A ZHo}
* denote significant differences by T-test (P <0.05). SS, AlE2AM E2ZX|= &= HIIH;
S., inulin 7t AlEM SEX= UAHE 72, S.F, EHES2|0Y HIt AEH SEX=
CH&l = M7 S.K, stachyose &7t Al2d S5A= A E dIt
AMCH A o Hel xto| & HO|
= OdEe YARX LAerl, FOS HIMZe S weADd  SHEsHE
Faecalibacterium®t Subdoligranulum %2 S7t7}t G

=8 Ao st B4 Al feoldel St #EtE = UAS A2 ZE o d=AS (O

D-300C).

2L I5t9ie (22 D-31B). X|Et2 AEM AT E X
Mol 0l st X|FE MESZM FSC M= Al soymilkoll M7}t AlE3A

R OFAtR7t FSC Wioll Aol EHAl &2 25 wheyZ WMHMLIZIZE 2[0|g

—_
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(A

—_—

m

—_—
o

§3n- ga- - 80
%60- %:3- s €0
%45- Ez- * 40
g 5
E 20 u g 20

o T T o T T o T T
w/o oil wy/ oil wjo oil w/ oil w/o oil w/ oil
a2 D-31. |:7q° M7t 7ol w2l M== FSC uf et E EA Z1}f (A) CHEE 3|58
(B) Xlgsl+g, (C) T2 &

®@ FSC M= Al X|z|=8 SUHE /et slO|E2E20(E M

- SO|E2E 20|22 HItof| 2lshAM HHHA s|leg2 25 A4S 2L, CHE SHo0|EE
= 20|= I} FSCHM 60% &2 3|22 22l UtH k-CGNZ #H7Iet FSC= 72.3%
o A 3|lg& LEHHO J7HE 55t S(38 D-32A)

- X|gt 380 JAM= THEHE, k-CGN 0| JiM g5 LIEfA 20, 0|F k-CGN2|
3480 50.6% =2 H7t o|™ol dlslf 2F 158 JtEe| X|&Hs|+=8 IWMEE LIERHA S
(02 D-32B).

- T2 & 42 S0|EE2E20|= HItof 2olshA RolHl SIIE LIEHX = EUS
(23 D-320).

(A) oo ®) . (€,

g = 2 be 4 b 3 o 2

. 807 b 2 50 o W
L c S |
% - d d 540 <
3 3 307 < 40

& 40 g b

E o 207

F] - c 20+
e 207 2 107 d d ﬂ d |"'I

& 0 T T T T v} rr-l rT] T IT‘ T 0 T T T T T T

N A X € P H N A X C P H N A X € P
% D-32. OFAFRZF 7= soymilkdll stO| =22 20| &H7Ist & XM =¢t FSC Wi LEIMEE
=M 21 (A) i E 385, (B) XlE3leE, (C) & =&
® & 81X &/ WE 81 pH ¥ FSC M=

— GDL H7tof| o5t 2 cti Aol S = soymilke| pHE WHF0f A S STA|F|= acid
gelation mechanisml. 2t F7[AH00 SlSHME ST 2E LIEHE = /JAS He =z
oot §7(4F S0 2 citric acid®?t lactic acidE MEUsIF S
et iAo S10E|&= pHoll tHet Heks MHET| 2|5t0] MItste Aol 22 EHElst
of =& pHE 4.0, 4.5, ¥ 5.00] ==& =H35t¥ 5 (O D-33).
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(A)70 (B) 7o (C)ro

- 1g - 05g 079
6.57 6.5 6.5
6.0 6.0 6.0
T 5.5 T 557 I 5571
=8 o
5.0 \ 5.0 5.0
i \"E B TP g 4.5 \ F 3 3 x 3
4.0 R T S ) 4.0 4.0 ST
35 T T T T T T T T 35 T T T T T T T T 35 T T T T T T T T
5 0 30 60 90 120 150 180 5 O 30 60 90 120 150 180 5 0O 30 &0 90 120 150 180
Time (min) Time (min) Time (min)

18 D-33. ArS A Il w2 soymilk pHel AlZHE B35} (A) GDL, (B) citric acid, (C)
lactic acid

~ 2t A STFof w2 pH E2 MZE FSCOl YR A ZB} pH 4.5 pH 4.001 A
of B 35S0 . PHEYSL, FEETO| H2 HHE pH 5.00 71 45

> 32

- X382 49 pH 4.501 M2 50% el 2[5 2R, CE pHAlM= 10% Of
oto| X|¢s|+-88 LENHAJUZS (O D-34B).

- MEHEE MAHEH ZE FSCOA THHA SHE2 A8 ATy E X =0 d|sl 28] 72
=US. XLEF=20] =UHE pH 4.500|M H=F FSCe| X|utatzke| A2 GDLE M=%t
FSCe| x|gtstzko| 7H&F Hfend, citric acid2 M=t FSCe| A=7F 71& =kt SHA
ot M8 AT = X =Tt K= K| ghetE Gagiol sl 46.7% TEOIOA FItA 2l X|
gto| 7Pt Zees Eelstda(ad D-35).

[A)ao - (B) 60 (C)ao =

g . 501 L T 1

= — 60+
g = 40+ &

3 g g
8 § 30 2 401

£ £ od S

3 B = 20-

= 10

o= 0
,";?‘ D PED D é?‘ GED (200 (I QQ- PRICIC TP OIS
GDL  Citric acid Lactic acid GDL  Citric acid Lactic acid GDL  Citric acid Lactic acid

pH 22 M=& FSC Wf LEtE=Z =4 21t (A) T E 2[5 F,
Sig=

9

ey

c

[

3

c

8 Protein
= Fat
[ Moisture
[0 Others

50 45 4.0 50 45 40 50 45 40 ASC
GDL Citric acid Lactic acid

a8 D-35. 2t33M 2 £E pH 22 M== FSC Wf detdE =M d|uw. ASC, average

values of spread cheese
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EFAHL Y
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. A X (hardness),
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=1
=
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M(spreadablllty)
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M
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_
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—

cture test& &

15.5 N.m

Zd

21t

Methods

Texture
parameters

Product 1

Product 2

Product 3

Product 4

Puncture test

Hardness
N)

3.12+0.07

1.68+0.19

1.74+0.16

2.76£0.14

Spreadability
test

Firmness
N)
Spreadability
(N.mm)
Adhesiveness
(N.mm)

9.68+0.56

27.00=1.63

15.52+0.31

5.37£0.52

15.44+1.38

9.53+0.31

9.57%0.32

14.48+1.03

7.56+0.26

7.06+0.17

18.89+0.95

9.28+0.66

- M=

gt FSColl F7t5 el

NCIE= 7!
[ |

tet AR E

“Soy spread cheese (SSC)’2 F

1 GDL, citric acid,

g2 0|:7<+°E X 7ts
iy =l
A

o

0|0

=
A

1= G

xolM 77

2 |actic acidE #E pH 4
= AlEM AT EX= Chx|

HM7tstod M =gt SSC

=2
=

7tet SSCofl H]

Al A
oo ——
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—

DLEHO|

= ok5} 2

HEA= HE

b57b =25 IS FSC 15
X
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-
U
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o
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o

1
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SUHZE ALETE SSC HA|

o

2

™

He

Hardness (M)

w
o

Spreadability (N.mm)

W

o T T T

1 Ll
GDL Citric acid Lactic acid

ol e

Etd X &

Citric acid Lactic acid

| 20|E{E 0|&5}H0q
of "lalAl %
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r|0 0%
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10000 2500 1600
g 2000 w2000 - E o]
9 a S 1207
2 6000 3 1500 % 1000
g 5 8 800+
£ g 2
@ 4000 £ 1000 2 eoo
b4 @ ko
S 2000 2 500 S 400
i 6 2004
w
0= o 0
ASC GDL CcA LA ASC GDL CA LA ASC GDL CA LA
a8 D-37. A2 AT EX= MEF 2 SSCe| MEMM X[ dH|w ZAx} (A) storage modulus,

(B) loss modulus,

(C) complex viscosity. ASC, average values of spread cheese

® FAd UEE S8 AESM AZY=EX= x| Zo HEM JiAM
- wobd Hotol| efet cHEl Aol S E FiAS 0|0t YaE A S S S TS,
THEE AEREC YF-LO1M 1 SolM &gt Mg LENH=  Lactobacillus
plantarum 11B02S =tol ™o M ZsI¥ S
- OFXtF2t k-CGNZ2 & 7tet soymilkoll 2t F&td2 B EStD pHIL 4.57HX] EOo{X|&= &
g AMzZt2 Z™s5IUS. YF-L019 E% 6 AlZh Shol pH 4.50] EEStR2LE, Lb.
plantarum 11B022| A 9.5 A[Zt0| =|0{AMOf pHZt 4.57HX] Ho{ M S(a D-38).
0 —o— 11802
- —— VE-LO1
6.0
B 55
5.0
4.5+
4.0 — T
0 2 4 6 8 10 12
Time (h)
T8 D-38. witd ZHE =S¢ pH st
- 2457t 22 E soymilkE 2250 fermented FSC (fFSC)E& M =S¥ 20{, FIH& 2l of
A+ HMI7HE S8l fermented SSC (fSSC)E M sl S
- fFSC W LEtMFE E4 21 cllAsg0 222 2 XI0|E 20X pfper(a
2l D-39A, C), X382 4% YF-LO12 22 sl=85 22l vtH 11B022| & H|
22 FSCet ®AtSH @f2 HEA S (O E D-39B)
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s | BB A D oL S
>, 60 £ 60- ab 60
3 - ab ab
: : x
B > - -
§ 40 § 40 b e 40
E o
il - 4
E 20 & 20 20
o
0 T T T T T o T T T T T 0 T T T T T
YF-L01 11802 GDL CA LA YF-LO1 11802 GDL CA LA YF-LD1 11802 GDL CA LA
fFsC FsC fFsC FSC fFSC FSC

- 1SSCOll THEH BMEM Ao £ AT Aol of P I LIEtS. SMES
A8 AEtE Ol YF-LO19] HP RE SAXOIN W2 32 2ol uhH, 118022 M xE
iSSCel 29 2E SMAIM AR AT == HES 2M WS UE3IYS (2

D-40).
- fSSCe| 4=, ¢EM, 3 FEMR2 48 AT EX= HEel E7 =4 ] 95.6, 62.0,

3! 95.3%0|3U 3.

A) @), @,
L b T - T 161 )
4 £ = b E 14 4 b b
£ 2 20 . £ 12 A :
8 37 2 9 10
2 o = 157 d g .
2 i - g
= - 107 F 6 #
14 e @ 1 € % 4
m ) B B
o T T T T T 0 T T T T T o T T T T T
YF-LO1 11802 GDL CA LA YF-LO1 11802 GDL CA LA YF-LO1 11802 GDL CA LA
fs5¢C ssC 155C ss5C fss¢C ssC
T8 D-40. &t U2 E Solf M=t fFSCe} M4S1H HIME Salf M=¢ct FSC 7te| =4
=M A (A) 45, (B) ZEA, (C) F&td
- 2|20/ E o| 3%t MEM EAo A2 BE MEMM X|ZEI} H| & SSColl dla AAA
Eotot¥en], A8 AT E X|=o| Helof| Hel FEsIF20{, 1 Hz frequencydl|A{2]
=2MXE H|WstH AlE HEZE 2 thH| storage modulus, loss modulus, & complex
viscosity 4t0l 22+ 92, 117, & 93%0 sHE35IE S (28 D-41)
(A) EODO B) 2000 {C) 000
7000 - 1800 4 o 'ﬁ'
6000 - ::’E:: oo 0;51' & varnln-“%?-:_1
= 5000 4 = 1200- 00000 %‘ 4
= a0 #4475 00° € 1000} o po0o2oss oe 8
[LIPrene = o © suo*M £
f 600 4 ] x
2000 e OO 400 PSS S et s s
1000 422 o000 B L o-o-0-0-00000 L 2
P-0-0-0-0-0-0-0-0-0- 00008 GOV
o ; o : S
0.1 1 0.1 1 10
Frequency (Hz) Frequency (Hz) Frequency (Hz)

08 D-41. Rabd &2 E Soll M=t {SSCCRt M#S1H HIIE Sall M =8t SSC 7te| =
M B2M Z3 (A) storage modulus, (B) loss modulus, (C) complex viscosity. ASC2,
viscoelasticity parameter for commercial spread cheese 2

- 157 -



3) AEM ClY A= A ZE 4 M
® AlEM cHj3e| ZRo wWE M =4
- AMEY C|YX|=of &gtot cHHAR MASHZ| 2[5 SPI, SPC, PPI, CNFE 0| &3st0{ [
4 Efe| A|RE H=ZSIHS
- CNF AR O|R =2 MEJF SYEJD 55|, H& 5 It sotX| 1 Aet=lof 7
40| oKX= A0l ZE A|ZOAM BEEAJAS(E D-12).
¥ D-12. CHHZ ZRo|| wE Az M EM I XHE 5 AR MT #H3}
Viscosity (cP) SPI 10% SPC 10% PPI 10% CNF 40%
0 day 2,342+26° 3,014+326" 3,230+38" 6,998+92°
1 day 2,424+63° 4,839+195" 5,094+163" 9,545+ 404
(Means with different in the same row differ significantly at p < 0.05)
-0 ZIE HIECZE FF MM R0 Z CNFE M 2|st SPI, SPC, 2|1 PPI
£ MYsi¥en, AN ClEX= M E A2t st =l= sato| MEoM Z[elet A
O mtiEo, M0 mE IS EMSIS
- S 27X MES 7Y, Wzt = M HSE EAo 24 SEMEECHE M2
M HEIF A5 S7te= sato| HARJD 53], ZE AR fs Fs40| e
Msote|= dato| EEJAS (O- D-42).
1000 120
100
Tapioca 3%
= 80 % Tapioca 6%
_'-._’é; 500 s 60 g; a-tapioca 3%
2 —r ] @
E 40 5 a-tapioca 6%
20 Temperature ("C)
0 — [}
(4] 100 200 300 400 500 600 700
Time (sec)
O8 D-42. ME A8 E HE 24
- 2t M & AR Al X = A|R7F " EtE0] CIEHXZZM 2FE = 542 2oy
2lCt] HEtE[of, FF AFoA MES HiM s S
- ESH CEX= A|RE M= & L™AIZE SOt 9x|] Al AHRE| dAM0| ZHENEIond,
A2 E YHst| st HHo 2 M ZRe R E MEs| Evp2L, ZE A ZOM
At22[7) 2HEE 0 (O 8 D-43), RaEdl= AEe| Ao =30 =X = Aoz et
El =)
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SMS GMS Sugar ester

SHS 4M8 Sugw
ester
—--v- T8 D-43. REFIF HIlE AlRe| ol
@ CtHHZA A slo|EE2ZE0/E H At | &4 &4

- HEe MEEE YUY /o SIOIEE2E0|=E8 ISR, RVAE 0|8 7t = H 2
mHolMe Hr M5S Sof 2dM HAA H|ustFRZ (a8 D-44)

- CIEX|=2o| MFE2| sats AXMSH| 2l oB|AdYES Soff Ml E/<2| slo|=2Z2 20|
2 MEsD St0|SRB20|S B Al HE Azl 02 2N Fate 45| 2
f = 8= (1, 3%, w/w)E HE35I0d Hxol 0|x|= d&2 ZA5IAS

-3 Z3 3% sEoMe St dojLiAL =2 EMEE 220, xanthan gum O
CtE SlO|E2E 20|20 dHlal 2AMof o|xl= F&o| IA LEtGS. W2t & o RS
AM0o| U= locust bean gumZt guar gumS =F MASIFS(OEH D-44).

12000 120
10000 —— Guar gum 1%
@ —=—Guargum 3%
A 8000 é Locust bean gum 1%
£ =
g 6000 = = Locust bean gum 3%
§ 4000 E —— Xanthan gum 1%
; 2000 8 —=— Xanthan gum 3%
0 | — Temperature (*C)
0 l 200 400 600
Time (sec)
1500 120
100_|
1000 § —Guargum 1%
Fd % Locust bean gum 1%
%" 500 E—-Xanthan gum 1%
e £ T Temperature (°C)
=
1]
0 200 400 600
Time (sec)
2 D-44. SIO|ER2E20|E0f| wE 228 M &4

- SPI, SPC, PPI ¥ locust bean gum, guar gum= =gtst0d M EM 2 EA{st Z1f,

SPC2} 0.2% SIO|EZ2EZ20|E U MTI} Jt& IAS(OE D-45)
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= Locust bean gum

1200 120
100
g.
= 80
s 8
=~ 600 60 =
'2 5
@ 40 —~
= L]
/\ -
e L A
r TR 7y St o : e L
0 100 200 300 400 500 6500 700
Time (sec)
—10% SPI+ 0.2% Locust —10% SPI1+ 0.4% Locust i 10% SPC + 0.2% Locust :
—10% SPC + 0.4% Locust —10% PPl + 0.2% Locust —10% PPl + 0.4% Locust
— Temperature (°C)
= Guar gum
1200 120
100
g
3 N
= g
= 600 | 60 £
o (4]
B 10 —
= (3
//’\ I L
MHMMM.#D
03 0
0 100 200 300 400 500 600 700
Time (sec)
r 1
—10% SP|+0.2% Guar —10% SPI+ 0.4% Guar l ——10% SPC +02% Guar !
—10% SPC +04% Guar —10% PPl + 0.2% Guar —10% PPI+ 0.4% Guar

~ Temperature (°C)

13 D-45. Locust bean gum % guar gum E7Mo| 2 AMEM CIHX= X E2 24

- LBG & GGE MEst BE AlRAAM AEE= HEEX 2Ag20, 0.2% guar gum Al

o
g Al CIEA| =0 HMatsiotyl fetEls 785 542 HERHAJAS(2E D-46).

= =
- A|e| ZIE HIES 2 ZHUIFEE (SPC) 2 0.2% guar gume ME{St0] CHZ
HUS E O IS HEE NYE

18 D-46. Locust bean gum 2% guar gum &7 w2 AEM ClHA= X EZS 4
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A= A Z2f

HZ2E EHZE 4 JHX| oY

¥ D-13. SPC2} guar gumS At2¢H b gy M A

=]
=4 =4

e[ 2 o

ol

HH &I

I

1o
Hir
m
jiljo]

( Unit : g)

Sample 1

Sample 2

Sample 3

Soy protein

concentrate (SPC) 3.22

3.22

3.22

Guar gum

0.05

Water

24.73

- =gl 4 7ix| 2|

S)
2,785 cPE &
LHERN A S (E

B ESRNERE

S (AT Tl

=2 A
= o

=
=
|

x|

I D-14. Al A= HEZ M= AlRe M Hlw =

ER

dx= HMES =4 (

M
A

Imitation cheese

Commercial cheese

Nacho
cheese
sauce

Cheese
dipping
sauce

Garlic
dipping
sauce

PAPA

.. |Average
JOHN'S

Sample 1

Sample 2

Sample 3|Sample 4

Viscosity

4,571+29*
(cP)

1,799+324

3,899+69°

870+58 2,785

971+3" | 1

566+9° |2,698+26°| 3,923+9°

(Means with different in the same row differ significantly at p < 0.05)

24 Ho| M=

(shear thinning) &

A=2o Mx Hel Hol =

Mt
ol

=2
0=

sample
D-47).
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2400 2400
—e—Nacho cheese sauce Sample 1
o —&— Cheese dipping sauce - Sample 2
3 —&— Garic dipping sauce ] T Sample 3
o —+—PAPA JOHN'S & 1 Sample 4
21200 21200
a ] T
8 g &
a I . A
= = .
0 0 EESS -
0.01 01 1 10 100 1000 0.01 0.1 1 10 100 1000
Shear rate (1/s) Shear rate (1/s)
[ &= H ]
2400
—e—Macho cheese sauce  —a—Cheese dipping sauce
—&— Garic dipping sauce ——FPAPA JOHN'S

w Sample 1 Sample 2

i Sample 3 Sample 4

21200

[

o

Q

i

=

D .. B = B
10 100 1000
Shear rate (1/s)
N =
08 D-47.AlE ClEA= A AEY ClEA= A E2 detrs 82 54 5L =4

- AlZH CIEX[ =t M= Al2e| 34 MEMM HE 8 A1, sample 32t sample 4 A=
of BHM Al (G) & EM A= (G) ZF7F Al E X|=2] 80 - 120% Hel Lol ?{xe
= =elsts(ad D-48).
(A) 2
[AECEAZE] [428 HEXZ]
1400 1400
—e—Nacho cheese sauce Sample 1
—a— Cheese dipping sauce Sample 2
—&— Garlic dipping sauce Sample 3
E.?[}U —e—PAPA JOHN'S i 768 Sample 4
© o L~ |
; |
0 o === =========5==2 = = e s
0.1 1 10 0.1 1 10
Frequency (Hz) Frequency (Hz)
AlS H| I
1400 [AlsH
—se— Nacho cheese sauce —a— Cheese dipping sauce
—a— Garlic dipping sauce —a—PAPA JOHN'S
Sample 1 Sample 2 v
= AT R0
o
5 00 80— 120% 2
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gasseri KML27, Lactobacillus
plantarum KML34) &=

- MY ZZH}0|EIA(Lactobacillus
plantarum KML34)7+ gt7E Al24
X=HME M=

- H|2t R SEZH0|AM Body

weight, =2 (Liver, EWAT) A,

SHH|OF St S LIEN S MA Colon Z0[|, €% parameter (TC, TG,
T ZHIO|QEIA SR AlEM HDL-C, LDL-C, AST, ALT), H|@Ft
x| =H = ZH FHEA LS (EWAT), HRE

staining £9| &u|gt &M HIIE Sl

i

ME ool 3%
8.9, 87.1,

o
SEN, ST A0IM 10

LIEIH = storage modulus, loss

Al2M xZHEe REE U= o A
modulus, % complex viscosity @f=
e HiolA A7 2 24 YA o
[H2&ES] Al ®E 2 oid] 242t 92, 117, &
To)Etm 93%0l aff &

- AEM CEX= M E 32 4
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