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4 Ane ey vwo i, Wi 487 ARI wwel ga, veledew i, Mol W 3
# AlEABY A B AR, e olgat Gl B A s A4 FASge] RAsn F
ggol #ad 5 dov, KABESHY Ash, G Aol W A% AsE A4S & Ak, W)
A9 e AAGOR AAAY] WEF AR oIzt i AGAAE Y WEr} & JFTAIL. 1
A9 RAEG A, A Fro BF, ME 4ot D9 £, wBHE QA4 9% AF 29 1 ol
o}
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¢
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B ol ggel ¥
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7104 13 EEAS 4 EgZYAgte] =(nedium-chain triglyceride, MCT)E AFEE &= 9

71 A 221 FatAlE EEldddl A28 2258 o] E(polyoxyethylene sorbitan monolaurate) 1.071.5
%E AET 5 Q).
A7l 22 MEEAe TEYAEH, F3 Eo g (Whey protein isolate, WPI) /X olgin]o}

(Arabic gum)S AFE3 4 9l

A7l A f3 s 3,000<g2 521087 dA st HEstE dEAT HEIEHA @2 Aoz Fes
2= 0]
T X

A1 A] mA AEstE EAS dF L% 1807190C, B 2% 85795Co| A BF AZ3 4 ).

B orgel £ A% A g Boel Aol die) Y zhow AU, B Uyl 248 Yy
71 elAe AN AFE 2ol ols) 84 A vA g Buel AXPHe ATe Aol vy
s

Borge oA ARt 84 AR A A Euel Az o Az 584 AR v AE B
we s

o5t B W@l ge Aol L AFAE Bolol TAHCE AP, A}, o]ES ¥ AP w3
A 9] g Ao Bowde] AWk olSel o8 @4HE A ohnh,

<Al 1> W/0R frsheel Alx

SHEARJ] 1% b A1H(Sigma Chemical, W=, AFH7t=w) FE&A3 12 73kl (polyglycerol
polyricinoleate(2A153}), sucrose fatty acid ester (94, polyglycerol fatty acid ester(HLB 3 &
5, 994, glycerol monolaurate(F3AANE 12 I EEHed F4 EgZgAdo]=(nediun—chain
triglyceride, MCT)(27h)E &3 sle] 60T, 1,500rpm, 304 &<t wuksted, 13k F3pA2 $, ZEA ] A

(WiseMixl HG15A, th3+a}dh)E AFL&-3le] 9,000rpmell A 187+ w2 3}at9ict.

<Agd 1-1>

W0 3419 3t X4 (emulsion stability index, ESI)¥ Volumetric method(Analytical Sci. &
Technol. 7(2): 237-243)°] wet 2bEakgick. =5, F3tdS PAA7IAL 100TAA 243 B35 € 54
Z Fold S FAE SAst 1 vE R ESI(%)E AHESIST.

FAEAY JEEZA FH EdZFYAgto]=(medium-chain triglyceride, MCT)9 wW&& Z+7F 2:8, 3:7,
4:6, 5:5, 6:4 2 3o FIA FTHREER FIMAATE FAHS vk HB @kel 0.6%0 AT F3HA
polyglycerol polyricinoleate(PGPR)7} 7}& <rAdE 3AE FAstE AL Yelgon, =AEAD d2E
Ao mlE&e 4:6(v/v)YE W 98%° ESIE YERITHE 1). 28a FAEEY JFEHDY] H&S 4:6(v/v)
©& 3lal PGPRE] FEE 0.2571.25% (w/v)e HSlollA 0.25% @92 dAdor FE F7AA FIAE
FAA7NAL, BSH(%)E S At PGPRO) w7b S71EE f3F A= vEH e Sl o, 1.0

% o)A w ESIZ} 98% = YESTHE 2).

<Alel 2> W/O/W frshete] Az

ANdd 1-194 AZRE W08 F3AS FAHEERE dlo] 7)o 2a AEEA[LEIDAEH (naltodextrin,
MD,AFoF Al ~), FA 2k (whey protein isolate, WPI, Davisco Foods Inc. W]=r), Arabic gum(AG, Ato}
W) 13 22k 534l [polyglycerol fatty acid ester(HLB 13)(g<dAAb), decaglycerine monooleate(HLB

_5_
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AR wAQEe & 542 Diaz S1J. Sci. Food Agri. 82, 1551(2002)]1¢] W& o] &3a3itt. #adS
NE2) sk ool 0.5mLell 0.25N HCloll €33k 10% hydroxylamine-hydrochloride &Y

3,000%gol A 537k 214 )
0.50LS 7heke] E3s 3 ALo]A 155 Fob WX 3Tk 9.0mM ferrozine 0.5mLS 7Fate] & Eatata 105
AR g sezmel N FFEE SAse] el Aol oste] a(%)& AWsA

M2 o] ¥ 2| Qro A B alak
Gt = [1- e RS BETE ), 00

71:‘301] O]%% S ?‘if% S
<Age] 1-2>

W08 HE fstdo] 23 FEEFHS HEYUAE- (naltodextrin) (DE18) 10% = A3tar, A9 W0 F3h
of 22F W EEAE H7bete] WOl WO fr3tefa} v5ede] vEs 119, 1.5:8.5, 218, 2.5:18.5, 3:1702
FES A5 = 4ol eSS WO F3kat w2 A HLB Fhol 16.720 Aol e polyoxyehylene
sorbitan monolaurate(PSML)7F 80% o] =& &S yeklidoh.  wbd W/o/W @ fatAlet 2ol #HF
HEFo] FEFold HB #hol =2 IFA Azt A Aoz ddHd=d, W0 Fshia 95849
HlE2 2.5:7.5¢ W 92%°] 7P =2 &S UEhdar, W0 F3kee] 30% ol/del HlEelAM = oEd A
ol7F dojubA] UTH(= 4).

H
o

Lot
o

<A gl 2>

(w/v)ol F=ellA 0.25% S92 HAHORE sx5 F7HAIA WO/W AdAS NS o PSILY %

SAEAY AB5E4e HA H&Y 23k FIA TR W2 $&(%)S 533 Ay, PMLE 0.571.5%
9
7} e eE e vHAH o R FU18ke] 1.0% ol wmolA F&o] 3% R YErYTH(E 5).

HAo FEE 0.5%, 1.0%, 1.5%, 2% = st W/0 olHdAT 23 JEFEH] H&S 2.5:7.5(w/v)E, 3}
Al PGPRT PSMLY] H%E 1%=E 39S W= 1.0% olstollA 94% = F80] SUTHE 6).

<A@l 3>

YEBEZY ZHE 8L maltodextrin(MD, DE18)3} arabic gum(AG), whey protein isolate(WPI) Z}z} 93.13
%, 93.63%, 92.90% o™, WPIZE FEA] 7} =4 YEFGTHE 7).

<AAlel 3> HE Ay

iy
M
l

= =
of B2l o]E % 8a WA X 8co] YEHJT. BEAX AL T+ 2% 190T, &7 2% 90T, olE
Fol& % 800mL/hr = 3}4iT).

A 4>

AR ulA B B F& SHS BT 03] FRF L2 WD 23 98 Bho] o 52w A 4]
< %, 4] iso-octane: iso-propanols 3:1(F-H]) &3k &N& 40nlS H7bete] 12F 9 E5S b &
A1 7] aL(vortex mixing) 10,000rpm®.& 10&3+ A4Eefste] 45 A& FFS SAHs &3 A=3
st

Az Aegde 3 Ax #85 AT 29 % 13 2o WIZ 95830 W 80292 F&o] 13
o}

3T AR .
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& B3 T (%)
JEAAED 75.93+1.01
T3 FEau 80.24+1.03

otgiu] o4 77.9740.88

<A e 5>

AR vAlE 2ol e A welMe] AR feElFs ARG AW fEPE e B 0.3g& 20
SHFel EEAZIA 0.1 4o R pi 2,008 2 &, HA &9 (1g/0.1M HCL 25nL) 0.25mL& L, 7
T FEEeM 37T, Thrpno 2 AFAZIEA Qg el ¥Ed Aids s

AR v E SR 1 S T A el vlEe Wk 30w B 1208 F WPIR vRE S A7
1.4% 2 2.1%°192oH, W& 5% 49 247 1.1% 2 1.6%1A3L, AGE lqid B A7 1.0% 3

L1% = e 917 dellA f4le] 285 719 B4 & Joz YeEt(e 9 F=x).

ANE 2N FolAe AR FaElFe thad) el 2ASEATE.0.IN NaOH= pH 7.00.% 2743 §, Ay otel
(pancreatin) 0.04g¥} t]2A]Z @2 (deoxycholic acid) 0.25g& 0.IM NaHCO; 10mLell ¢l ®9M& 0.3gS SH
=

= 20mL<>ﬂ H7}8kar IN NaOHZ pH 7.02.2 A3+ v} 37CoA 100rpm £E2 JEA|7)HA ¥ 7F

4 A3}, WPIZ JE53 fE B4 F9 308 5 50%, 1208 3 72%
o Boe 308 & 35%, 1208 & 60%7F WEEHAL, AGY A= 30E%
T 46%7F wEH ] WPIE I53 e %“‘Ol 7HE Hol WEshs AR UERET(E 10 F2).

Ao 5-79] A= FgstelE ] WPIzF 7Y A3k vE EdE ddy .

<Al 4 R VA AE B AT S

WPIS ﬁ%i‘j@i Az A& nAHE E2EE 0.1%, 0.3%, 0.5%, 0.7% FE= - 200mLel H7Fsto]
TolA 16Y€3F A, olul AlFE JBstA] &3 H/MES FAVIR FYste] e JdS HAas)s)
gloul 0Y, 49, 8Y, 124, 16¢¥ o2 AlgS HAAsINeH dE2TE AFE AHESHA

Al 7>

ol HE "ANE BUS HUbst ARV T HEe fEES 543 A3 Hursk By el &5
TE AZNT For AR fy o] Frskduk. 0.120.3% H s 959 HE FEEe AT For
0.17?0.2 ng/mLe.2 mlgFo] FFEASL, 0.5% H713 A9+ 044 0.12ng/mL, 1694 0.48ng/mLo] 2|5

gou 0.7% A7 A= 044 0.17ng/mL, 1694 0.71ng/mLe] F2F Tt ol 1697 & g &
AR 0.2520.5%7F FEF o] $8 Zo|A HE mANE B2o] ks Aoz UElYTHE 11 Z3F).

<A 8>

A 713 EQt Al

Lo

@ A0 el vAE 9 2Ase

nANE RS F7s 69 Ag AEo =L Stapelfeldt ¢ W (Stapelfeldt, H., Nielsen, B.
R., and Skibsted, L. H. 1997. Effect of heat treatment, water activity and storage temperature on the
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. Dairy J. 7:31-339)l uwtg} A AS}SATH.
o &% (ehtanol) & #H7}sta
AFH 5] 1ml o TBA £ (1.4g TBA/ 95%

oxidative stability of whole milk powder. Int
30CZ 7k %, 1nLe 10% TCAS} 2mLe] 95%
(Whatman No. 42)=% o] 3}3t of ol 4yl S

= ©0. 0 KN

=, T 1T =

E@ste] 58 FX F ofstn
ol

B 100mL)S 7}3le]

Wk §, 60T FEFA 6027 7HE s the Ao R Wt 450mel A FEEE S48t

AE vAE BEE 94 &2 g2y S35 @2 0dA 0.17, A 16¥elE 0.2022 FF% o] oF
2 Frerlen, HE A e Bds HURE SR S3E e dxade] FE% 3 v ezt
Aol AATk. 0.7% 5 M R/ FHE 2 04AE 0.19919aL, A 1692 0.222 2T B
Fou, AV Eete] FFE #e dEare] SRl Akt HE wAE Bl AbstE & 3o
2 YR tH(®E 12 Fx)

<A@l 9>
$9) AE 3 L
o 2T A%

Zk(lightness),

AR VA s BT
YL, a @ -k
Fe L-ge 217

b-#ke 7o

tlo o

W A delrin

a—#k(redness),

0.120.3% = #H7}et9 <&
AR E (3R

L-3Le 2vlte] 7)Eof

2 gge v

= 4TCE AFE A EE Hunter

0.1%, 0.3%,

o 1-=
A7V FUtd =
kol 7b AL, a-gI b-ghe HrlEo] FrtERE

Aol NS F

=T

0.5%,

Z7beh g,
w b-ghe FolH Aol s}

29 A& mAle B

b-%t(vellowness)S A&+
At (standard plate)9] L, a, bt 22} 97.75,

0.8%

o]%

FEER AAaS

SBEAY] JPgor AnEnt,
glol %ol AR WANE BLS

A7E el A3k

HE VA e Edo
Z}A (Minolta CT0310, Tokyo, Japan)E A&
M2 103 Wk SAsgl
-0.38, 1.88 o]AT}.

| el Ao v

RURE=RE=)

&t HEDI2HY)
ME =g
(%) 0 4 8 12 16
0 89.0840.38"* 88.644+0.55 “*° 88.974+0.22 *° 88.914+0.30 ™" | 88.53+0.24 *°
0.1 88.96+0.41 ™" 88.75+0.14 °° 89.0040.15 ™" 89.9440.23 ™" | 89.08+0.06 ™"
L

(2g) 0.3 89.174+0.25 **° 89.344+0.23 89.2340.43 *° 88.974+0.09 °° | 89.234+0.23 **®
0.5 89.254+0.52 * 89.154+0.17 89.0840.08 * 89.254+0.08 ™ | 89.11+0.11 **
0.7 89.254+0.18 ** 89.03+0.16 *" 89.164+0.32 * 88.974+0.11 ** 88.9440.32 ™
0 2.56+0.07 °° 2.73+0.30 “*° 2.61+0.18 2.70+0.16 °° 2.86+0.12 ™
0.1 2.64+0.26 ™ 2.85+0.06 " 2.72+0.05 "V 2.90+0.18 ™ 3.10£0.07 ™"

(x—ui:) 0.3 2.89+0.19 ™ 3.04+£0.10 ¥ 2.84+0.38 ¢ 2.85+0.03 ™ 3.19+0.08™
0.5 3.00+£0.17 3.02+0.07 *® 2.09+0.03 #° 2.89+0.03 * 3.33+0.42*
0.7 3.02+£0.10 ™ 3.07+£0.06 2.97+0.12 ™ 2.80+£0.06 ™ 3.10+£0.09™"
0 2.61+0.17 < 2.88+0.80 " 2.9140.27 “° 3.02+0.37 3.4440.31 ™
0.1 2.98+0.51 *¢ 3.38£0.14 ° 3.13+0.18 4.27+£0.35 ™ 4.224+0.21 ™

(3}2:) 0.3 3.42+0.50 ** 3.63+0.32 °*“ 3.5440.50 v 3.9440.13 *° 4.45+0.32 *
0.5 4.1440.04 > 4.46+0.25 * 3.86+0.11 3.79+0.12 °* 4.50+0.26
0.7 4.2940.25 ™ 4.51£0.54 * 4.33£0.24 ™ 3.60+0.15 ™ 4.5940.45
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[0070]

[0071]

[0072]

SISd 10-2012-0098246
l)Mean:tSD(HZS)

“Values with different superscript in a raw (A-D) and column (a-c) are significant at p<0.05 by

Duncan's multiple range test
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¥ 3
e Jeone. HEII2HY)
T (%) 0 4 8 12 16
0.0 | 1.0040.00"" 1.0040.00 ** 1.0040.00 * 1.14+0.38* 1.00+0.00 *
0.1 | 1.00£0.00 * 1.14£0.38 * 1.43£0.45 * | 1.14£0.38 * 1.14£0.38 *
AR A \ ) .,
(za0) 0.3 | 1.00£0.00 * 1.07£0.19 * 1.2940.39 " | 1.2940.49 * 1.14£0.38 *
05| 1.71£0.49 1.50+0.50 ** 1.86+0.24 * 1.21£0.39 ® | 1.43+0.53 ™
0.7 | 1.29+0.49 > 1.3640.48 ™ 1.7140.39 ™ | 1.36+0.48 * 1.714£0.76 ™
0.0 | 1.00£0.00" 1.00£0.00™ 1.00£0.00™ 1.00£0.00™ 1.14£0.38 *
0.1 | 1.00£0.00 1.00£0.00” 1.294£0.49”™ | 1.57£0.53 ™ | 1.29+0.49 ™
AHE | 0.3 | 1.00£0.00 1.00£0.00% 1.21£0.39™ 2.00£0.82 2.00+£0.82 *
05| 1.00+£0.00 * 1.57+0.53 ** 1.8640.38 ™ | 2.14+0.69 * 2.14+1.46
0.7 | 1.00£0.00 * 1.71£0.76 2.1440.69 * | 2.1440.90 ¥ = 2.43+1.81 *
0.0 | 1.00£0.00" 1.00£0.00 1.00£0.00 * 1.00£0.00 1.00£0.00
0.1 | 1.29+£0.49 1.86+0.90™" 1.7940.30 ™ | 2.14+0.69" 2.14£0.69
Z2H | 03| 1.2040.49 2.00+0.58" 2.0040.58 *® | 2.2140.38™ | 2.71+0.76 "
05| 2.71£0.49 * 3.00£1.15 * 2.50+0.65™ 2.71£0.76™ | 3.21£0.57 **
0.7 | 2.14+0.38" 3.00£1.00 3.29+0.76 3.29+1.25% 3.71£0.76
0.0 | 1.00+1.00" 1.00+£0.00% 1.00£0.00% 1.00£0.00% 1.00+0.00
0.1 1.00+ 1.00™ 1.3640.48™ 1.86+0.38"° 2.1440.69™ 1.86+0.38
=Y
o 0.3 | 1.00£1.00" 1.50£0.50" 2.14£0.38™ | 2.57£0.53 ™ | 2.14£0.69 **
05| 1.00+£1.00" 2.36+1.08" 2.57£0.53™" 3.00+0.82* 2.86+£1.07 *
0.7 | 1.14+0.38" 2.79+1.52" 3.00+0.82% 3.14+0.69" 3.71£0.76 *
[0073]
D
[0074] Mean= SD(n=8)
2) . . . . L.
[0075] Values with different superscript in a raw (A-D) and column (a-c) are significant at p<0.05 by

Duncan's multiple range test
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[0076]

[0077]

[0078]

[0079]

[0080]

ZIHSdl 10-2012-0098246

e, | Conc. HEIIRH)

T (%) 0 4 8 12 16
0.0 | 1.00£0.00" | 1.00£0.00* | 1.00£0.00 ™ | 1.00£0.00 * | 1.00£0.00 ™
0.1 | 1.00£0.00 * | 1.20 £0.76" | 1.50£0.50 ® | 1.00£0.00 * | 1.14£0.38 ™

A0l 0.3 | 1.00£0.00 ™ | 1.29 £0.76" | 1.64£0.75“" | 1.14£0.38 * | 1.21£0.39
0.5 | 1.00£0.00 ® | 1.57£1.13 %" | 2.00£1.00 * | 1.43+0.53 ** | 1.43£0.53 *™
0.7 | 1.00£0.00 * | 1.57£1.13* | 1.86£0.90 * | 1.43£0.79 * | 1.71£0.76 *
0.0 | 1.00£0.00 ** | 1.00£0.00 ™ | 1.00£0.00 “ | 1.00£0.00 * | 1.00£0.00 *
0.1 | 1.00£0.00 ™ | 1.14£0.38 ™ | 1.43£0.53 " | 1.574£0.79 ® | 1.5740.53 ™

2201 | 0.3 | 1.14£0.38 * | 1.2040.39 ™ | 1.714£0.76 ™ | 1.5740.79 * | 1.714£0.49 ™
0.5 | 1.14£0.38 ™ | 1.50£0.50 ™ | 2.2941.11° | 1.71£0.95 *® | 1.9340.61 "™
0.7 | 1.1420.38 ™ | 2.0740.73 % | 2.5741.27 * | 1.86£0.90 ™ | 2.64+0.85 *
0.0 | 7.00£0.00 * | 6.57+0.53 * | 6.14£0.90 ®* | 5.71£0.49 ® | 5.71£0.76 ™
0.1 | 6.71£0.49 ™ | 6.43£1.13* | 4.71£0.76 ™ | 3.574£0.79™ | 4.5740.98 *®

ﬁg'é 0.3 | 6.1420.69 ™ | 5.86£1.21 * | 4.00£0.82° | 3.714£0.95™ | 4.14+£1.07 *®
0.5 | 5.14£0.69 ® | 4.2041.11 ™ | 3.57£0.53 °® | 4.00£1.15°" | 3.29+1.38
0.7 | 5.00£0.00 * | 4.00£1.15™ | 3.14£0.38 ® | 3.86+£1.21™ | 3.43+0.98 *

D
Mean= SD(n=8)

2) . . .
Values with different superscript

Duncan's multiple range test

in a raw (A-D) and column (a-c) are significant at p<0.05 by

gt vish gol, B wyel wisbA® AAe] W/EE APAE FEatel APHAAW AF S1E Fokel &
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