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1.48
AFe B4 owd AEY #g oluzt YHe wwAddoz 4 Ut F AE7
(biological value)7} 1009 7}7t2 RS2 FAO/WHOT HFotvlxdt 2A4¢ ¢ dHd9
ks o wwla xgakel A& 9] v @YW (reference protein)?l FHEAN Fo A
olch gk ofuel dokstxiel s sHg slHol APY wwAdoz N 5009 AP 7
e 9T 65g7 2L P9 vulAL ZE F& $F 200g, 7] 3Bg, FFF Bg 2P
Ak 100ge] sEech AP A FHAHElE AWt ZAolgtdst AAY FAHLA |
AT FAo NAYEeZ HiHn o ¥ 50g A A A7 ZE 022 22
darg e o AEEY] g Had W 4§ 135g, 427 50g, EFF 30g T AW 32
o2 dUAYeZNE HEolAA] e HEYS ¢ & Utk o FA It S AR
& SUESG T Z SN Fo] sty dZolgts AJEFZEIH ¥ AL B ohviz 44
7} golste] I F A, SMF T AELE e 2AE vuA A Lol Ao H
ot 2anoAe o)A vuy 71&MEe oM BoA Ud Ade FIbA TS AT
Pz wE@e 7|29 & v a2 ARE 2 az o ARE B8 dHEHE Ao 29
2o 33223 9T vz Fede AFAHN AWH R HolEYLHE
2Hgo] olste] BEZuAu B0 L A Feoh sddaz 20~30%9] ¥R
= Al disfdE e SYAHE Aod Hie EAV 2 Aolge ¥ Aok e
I MUl 268 24750 AstE AU AZH2HE A& AZste A6aAE 4
o AFdozRy ZdAuE9 AAZIEALE FYFY vt oA A#HE Lsistma @oh
1 AT I 2UE 66%olAtel XA Hol dan A 30%014de] UAZR
FAHel Utk o] kel AR FolE A Fedelztn ¥ ¢ e T2REHLEE
Yo gato] 9%l 4o T UREL Al TAAEEEAY Fa8 Adejetn & F gloh
e gukzo g PAaldel@d AETHL SR AL dEE AAAAFTIG AAALS AAH
AEge] FHEo2A A P € AN wi$- T2 8L ¢ dAL L AEVF
3 £ F& 849, 249 FF
Aoz g duste dE F43 8L doh 3 AR S UF S 26 E FE A4
sty Aoz deAd ok dEEHAE e o] 827 o
£ thste] ook g FAEL L HELoR Fol ALET HELo2E FE AHAZ AE
Hu Auatb ko] 2o AWt FAH FAE] dEe] fold ZAER
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oAM2f2 A
7% Boh ANEE AYH 7154, 28 45, A¥e] U FFY R AF ANl =
of SUANARA, FUALFHA 5 tLORE To] ASHE HT YReAME L3
ooly =ANXWARAZAY EHE AL vk Utk H8 FBH @ADL BFAND

T 424 dlA™el uls) I3 pHY Baho EAHSI] el ol S&ol HTE AL
@iz ok getd EacMe EHEHE AHEA X & PCHFE 7H dRARE &
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dHez %, AAY -1'—»9,1—“— H&%‘% A3 vk o ARE L o
Agg ol&3td FALF &89 Azd #F AF= Lin® Cunningham(1984)e] ¥
Sl o FATY 44L &2 17171 A5t dEAFY EAFESE £t FAANE HE
F 2aAgezHd Z2ert 21 73R L AEZE Azsgdz Had = Jon 7
5(1983)2 TAE WAL A24AFstm Eohx G /FATE AU SAAA Do ¥
o} 79 AFAE AT FEMfF—88 F(1978)L FAE JJdE 58CE 3087 ngazr
33 pH 6622 ZH3o 2AAZ £ DA fFeolv|xite WatE A7 v ok
Hu HESE Az AFE 08T oAAAY ATFES FAHA LA HEA pH 457
Zl DF AT 5 Aol f7lAdn e pHASAE Hslstd faT0 48 & As
AL AdYFHoZ WEo] o2 BE pHo EZSAAY o2 S A &g A S0l
%3 SANHEA pH 458 2ASA XA ojHA AEL ol &t FALEE AANE
< pH #3tAle AH7lel z2e& A2 §iA & AS fatgid o3 pHYL 4508t2 s=A
B AL JuadES 98 stdMgRAe] RATY A& dAse 48E st conalbumin
28 o] I WA(Sradelman® Cotterill, 1977)& 843 A 712 £357] 92 A
2 SesEuch, g B dFqMs APy RFALEE AFHos £57 Yo HA3

r?L l° to

FEAFEA, HAYE, AhEe o8 9 L s4Ed WEYYe cA¥es HE o
4BHes FAPLIAGLEE AT £ AE FIYL AReel 2 AU £l $A 5
At 22E Fdtel 72 ATAFE 2AFLA 0 FLFHL ol Ay T, 9B, =
F4 5 FASHNE 2930 ATh

0. Agez ¢ FH2EE A

L A48 ol &% dge 2AaEAA

dgte] ZU2HE Astol o8 & UE HBAREE S45E, ARE, UFH, A,
et A%, SHAE 5 ol opEd, A4Y 3o Bl Fuelt AuFe Wrse
HE 930 #3140 2443 A Sl tlag 2A4e B57] At 4244 A7)

-]

ot ol E daRsE Wy 5 o 48d BBE JIEFoR £Y3E UPF s
Zo] 718322 &AV AZd2HE d4s S4A & F A v B dFodMe
WFFE AR ele] 2 2HE AAAY IukAZE 22 2
ER 3 BF5 A &g FE A £4 G5 12~14%0F FHE 2d2
& F4E A7H8tY premixture (G3FF] 10% IUEE T
23 dERE Holsled EFFoIA 2B FFo
%EIE% '}9& o ﬁ‘I’“\l7¥°l Ze 26 F AA Rl F3E 23 B AcHTable 1).

-Dll [}
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Table 1. Effect of mixing time on cholesterol removal of liquid egg yolk by soybean oil.

Mixing time(min) Cholesterol reduction(%) solid residue(%)
5 146+1.4° 982+0.7*
10 155%1.6° 98.1%1.6°
15 29.1+1.5° 96.8+0.4"
20 348+12° 89.8+0.5°
30 453+4.1% 89.3+0.7°
60 456+1.9" 87.1+0.3°

Treatment conditions ; Mixing temperature @ 40T, NaCl conc. @ 10% to egg vyolk,
soybean oil : egg yolk : distilled water = 3 :1: 06
A, B, C, D : Column means with the same letter are not significantly different (P < 0.05)

Homogenizer®] 34 £=& 8000 pme2 AASIA stz A 7HE 5~60822 HA &
7EA e gt SH2HE AASS 146%NA 456%7HA 45U DA o] AFEE Zi
2HEZ AAES FAHAXNT 2y FAY 248 FUES &+ Aok oeky zd
of 9% ¢& premixture®} TR EFA FFFe FEYzHE UFA FoR FEH7

AMAME 308 ol FEF Ate] TadU.

Table 2 5ol g g FHA2uE AAA ZRLEY JTL Lo} 2 YAl
ot 389 o e 65C AZoA AlztET 70T 7l gHs] §1st7]
ol Wk LEF 40CTEFH 5C ALz FeAA dddWd e o] s nAA &
60T7HA doAA 48E AAGAS oo =45 et iEﬂ*Eﬂi AALTE A 5A
FAAAUL. IPLE 60T, hFF : ¢% : FFF v o] 3:1: 0601 IRAZ 308, &
FUEF FE7 ¢l 10%Y o SHLHE AALELS 572%01310C‘1 ol o] IE TEAHE
< 042% & JErHATH

Table 2. Effect of mixing temperature on cholesterol removal from liquid egg yolk.

Mixing temperature(C) Cholesterol reduction(%) Solid residue(%)
40 39.2+35° 92.4+1.4%
45 443+36° 94.4+40*
50 46.5%1.7%¢ 976+16"
55 523+2.9" 985+05"
60 572+1.4% 942+4.4"
Treatment conditions ; Mixing time : 30 min, NaCl conc. : 10% to egg vyolk,

soybean oil : egg yolk : distilled water =3 :1: 06
A B C D Colum means with the samre letter are not significantly different (P < 0.05)

—-13—



3o ZH2HE AAE AT WFR A, dFF 2% FHRFY IF P
%47] A 4923 Table 3o el

Table 3. Effect of soybean oil : egg yolk : distilled water(W/W/W) ratio on
cholesterol removal from liquid egg yolk.

S.0.: EY. : DW.(W/W/W) Cholesterol reduction(9s) Solid residue(%)
1 : 08 585+0.8" 1168+57*
1 : <06 56.7+46% 120.3%£76*
1 : 04 62.2+£20% 1016+£4.8*%
1 : 08 65.7£47* 936+36"
1 : 06 602+1.4% 95.2+1.4%
1 : 04 53.0+22% 906+58"
1 : 08 67.1+23" 89.3+16"
1 : 06 66.6+53" 858+5.4"
1 : 04 63.8+£06" 843+25%

Treatment conditions ; Mixing time : 30 min, Mixing temperature 60°C,
NaCl conc., : 10% to egg yolk,
A : Colum means with the same letter are not significantly different (P < 0.05)

T G v E 2 12 YA dn FFFS vEE 3F 08, 06 R 042 3
Ae 49 FU2HE AALL A7 585 567 % 622%2 Uehdch

EH gEFo B3t H&L 3: 12 dASA sn Gl @ FFHES €] &L 08, 06,
2 042 FUe 9 ZH2HE AALES 27 657, 602 L 580%F JEHIQ o, REaHA
2o Z7t 936, 952 % 90.6%Z UERUo Yo did FF+9 TPH L) B $8 Zyx
HE AALS $4IE ¢ + IU

0}

FH R 2 33 vEE 4 12 dASA s FHFFY HES 9% 08 06 2
042 4S = Zd282 AALL 671, 666 2L 638%E Uedden I& nyPPEL
2+7+ 873, 84.3% & el o= Kijowsk 9} Lombardoo] 23] AAlgul gl= o
€7 ANELE s WAL o Yoz BE 716~846%2 FHAHEL A
AR Rate AFolA T, Avle B WgdE dgdy P T JED
Aol Q1A ol AA AAHE FTHLIHES] FL& 2P Ao AIHH, o] 44 A
g Ed2 dF R ¢& HA AHsaE u2HE AA IRt viay F2 dFE 0 @R
TERE =201 049 Eu e FH2EHE AA el MF F& 4:1: 089 &F 4
&l premixtures] pH 3ol & ZH2e]E A vlAE FW(Table 4 H7IH=
sal( A3t EF) S Yo e a2 E AA Ao v]A& J3H(Table 5)& AR At

oft
> o X
S
lo,
o
L
5]
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Table 4¢] et s} o] pH 4.0 ol&ldll A= Eal28& HAAA emulsiond Y439 £
g7} ¥7h5stg e, pH7 w8 5% Zd2dE AALLe AdHAG =23 2E DY Lo
Folxie Heg Mol pH A2 st dF /237 WA d&#5F 7§50 27t #F
ojFoiA A gerte AL ¢ F U A FH2HE AAANdE AT pHE ¥FA
714 23 FALIY pHAAM AHstes o] FA2HE AA FeElddes A& & + U
=3

Table 4. Effect of pH on cholesterol removal of liquid egg yolk by soybean oil.

S.0.: EX. : DW. pH Cholesterol reduction(%6) Solid residue(%)

4.0 formation of emulsion

2 11 :04 5.0 535+6.0% 140.0+2.0%
6.0 55.1+49% 1166+3.9°
6.6 61.7+2.8" 99.6+2.78
40 formation of emulsion

4 1 :08 50 40.7+47° 1205+25"
6.0 50.1+3.78 108.5+2.478
66 63.3x4.0% 90.2+3.9°

S.0,, soybean oil ; E.Y., egg yolk ; D.W.,, distilled water

Treatment conditions ; Mixing time @ 30min, Mixing temperature : 60°C,
NaCl conc. : 109 to egg yolk

A B Column means with the sare letter are not significantly different (P < 0.05)

Table 59 Yetd uig} o] T & : d& : FHFY El‘{} ng"l 4:1: 0804 Fsht
g A7t FAE o 546%01H Rl 4y FF

85%2 ZHAHE AAXREC] Folde & F UAx 7&%
—% T5 A4 288 ¢ F A} oA FAE dFES
D04ME FALY BRE dEh e ‘*%«l FE I¢
ol H7IEe 10% W2 & A9 vEAsidn gL

|m

3133"&‘%——1 °o*% saltzl 2 7}gko)
g FRee EEH L 2
aeidte] F3ut

(o))

#

=
EF

2. B-cyclodexteing °] &3 F3tel o AHE AA
B-CDe] g% 3o ZH2HE AAA LA Hilo) g ZYLHEY AL 2 2
EnyAPE U3E ALY A Table 69 YerU U
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Table 5. Effect of salt on cholesterol removal of liquid egg yolk by soybean oil.

SO. : EY.: DW. NaCl(% to E.Y.) Cholesterolreduction(%6) Solid residue(9)

0 355+298 1320+168
21 :04 5 50.5+2.148 107.2+22%
10 57.3+1.4" 101.5+1.14
0o 546+16° 1166+1.4*
4 21 :08 5 635288 94.9+3.248
10 685+3.0" 858+15°8

Treatment conditions ; Mixing time : 30min, Mixing temperature : 60°C
A, B : Column means with the same letter are not significantly different (P < 0.05)

Table 6. Effect of centrifugal force on removal of cholesterol from liquid egg yolk by

B -cyclodextrin treatment.

Supernatant
Centrifugal force(g)
Cholesterol reduction(%) Solid residue(%5)
1,000 51.0£2.4°¢ 879
1,500 550+ 1.7%¢ 763
2,000 60.6+2.6" 748
2,500 59.4+4.6%8 66.4
3,000 58012248 61.3

Treatment condition ; B-cyclodextrin conc. : 2%(W/V), Egg yolk : Distilled water=1 : 3,
Mixing temperature : 50, Mixing time : 30 min,
Centrifugal time : 10 min
- A, B, C; Column means with the same letter are not significantly different (P<0.05)

A48 1,000 g& B-CD - cholesterol complex® HAA7|2 Loz AAA
AALL 51.0%0 Zatgen ¥E DHAHEL 879%F vreluisich =g AMHEL 1500 g,
2,000 g2 =dol wel FH2HE AASE A 55.0%9) 606%2 FAHJAAT YL
ZEFL 4 763% o T48%2 G fFAANES dAHEHe] EolAE UFE FAESE ¢ #
Ak wald e LHE AHE A HAH dUH S 26 E AAL YR 2 =
7ok of 2000 golsirt A Aoz pasel B ddoirs 2000 g& HRE¥oh
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Table 7& B-CD $E& %9 2%(W/V), ¢33 F/H59 vl&g 13, aAL 08,
4Ad 2000 g2 YHFA 1 RRAY 2EF WIANAL o d¥o2VEH FHLHE
deput AAHALH TPHE FAL AU E HERAS.

Table 7. Effect of mixing temperature on removal of cholesterol from liquid egg yolk by

B -cyclodextrin treatment.

Supernatant
Mixing temp.('C)
Cholestrol reduction(%6) Solid residue(%s)
25 60.0+1.2% 72.4%
30 59.8+35" 73.0%
35 60.1£1.9* 74.4%
40 578+50% 72.34
45 57.9+52% 7408
50 589+45" 757%

Treatment conditions ; B-cyclodextrin conc. : 2%(W/V), Egg yolk : Distilled water.=1 : 3,
Mixing time : 30 min, Centrifugal force : 2000 g
A, B ; Column means with the same letter are not significantly different (P<0.05)

mEbA S REE 25~50TE WHAAS 9 BReZ Yo Fd2HE AA Ane 1Y
4% 249 At QB2 A7 @, 2o 0T ol e EANE 1Y 5
SE7k o H&HE @42 v 35T o4 LEeIM p-CD% B FALHES WA

@
= oay
e Aol EnHoldn Busn v M4y Sol BE VA WHE oA e HH
& £E9 35T Fgsichn Bustgt,

ZykAzte] o] ZH 2 E AMALE vIAE I (Table 8)& &3 2 wuAztE
5802 3tdg o 595%9 ZHLHE AALES Ue HAZ, TRAZEE 1083 15822 3
q& o ZHz 645%, 67.1%9 MALE UdEHddch Iy I o4t mukAzke A 3

238 Zu2HE AALo AstEo 208U 9 62.0%, 30EL W 61.0%, 1A+ o 586%
e URE, TRAD BE THHEY AN AT WE] BAYC] A ARAL ¢
AT mWad GFe BA2dE AAS HU 5] A% LwAgeR: 1588 AYs
ol Ayl Hestn

L2 4y op 2
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Table 8. Effect of mixing time on removal of cholesterol from liquid egg yolk by
B -cyclodextrin treatment.

Supernatant
Mixing time(min)

Cholestrol reduction(%) Solid residue(%)

5 59.5° 72.4%

10 64.6"° 709%

15 67.1* 70.2*

20 6208 70.7%

30 61.0 72.3%

60 586 73.1%

Treatment conditions ; B-cyclodextrin conc. : 2%(W/V), Egg yolk : Distilled water=1 : 3,
Mixing temperature : 35T, Centrifugal force : 2,000 g
A, B, C; Column means with the same letter are not significantly different (P<0.05)

Table 95 W#3% ZF4e HAuge] Be FaxuSe AARE 2 Ao e
AeEe Yy ok

off

Table 9. Effect of egg yolk : distilled water(W/V) ratio on removal of cholesterol from
liquid egg yolk by B -cyclodextrin treatment.

Supernatant
Egg yolk : Distilled water.
Cholesterol reduction(%4) Solid residue(%)
1:1 423%59° 76.24
1:2 53.6+67" 75.0
1:3 636+52° 726%
1:4 719+23° 60.6°
1:5 845+2.4° 33.0°
1:6 94.2%26% 26.6°

Treatment conditions ; B-cyclodextrin conc. : 2%(W/V), Mixing temperature : 35T,
Mixing time : 15 min, Centrifugal force : 2,000 g
A B C D, E F: Coulmn means with the same letter are not significantly different (P<0.05)

G83 2550y HAuES BB ZALHE AAN AP JTE nInE A L



2 919ed], B-CD ¥ % 2% (W/V), Zyr&x 35T, mukAIZ 15%, 448 2,000 g2 A A &HA
S G ZHFY S 1 104 1 67hA e A ZH=HE AAELE 423% <A
042%2 AE 0 FH4Y FAHLL Fold ¥YS4ES ZFd2HE AALLES AGA Eol
Hch et olste WUz FEIPANEL BHF FFHFFY ¥sk 1 1Y 9 76.2%0°]F Fo]

1:69ME 266%7HA AUt o] Aae del d& cdFe] FHFE A/MHAE | ¥
2 Z2Y26E AAZSS YSSgATH B f1 nPAHEY 24 FHEr] BEd ¥
A pszel WA Agd Ae&g zystddd Asdth g Zdx2dE AAE 2 BE
DR Ao FHS ALY o dF AL JAZ do FH2HE AAE A2 T F 9
1:30] ATt

Table 10& p-CD8t ¢ &ZF o] Zal2e)E3 molar ratios] WE ZH2HE AALEE YE
Wa gk B 28545 13, ZULE 35T, ZEHAE 158, AAE 2000 g2 YA
3tn B-CDSF w3t3o] ZH2uE v &L WA Zedad S ¥ f-CDS molar ratio
7} 242 U288 AALS RAHD, THAHEY 242 A3 Yol AE ¢+ AN
th. B-CDSt G5 FalLeEo| molar ratioZ 1 : 1¥ o FY2€HE ALl 329%2 A
28t o1} molar ratioZh 6 ¢ 1o)X & 959% VEFASITE Zelv nEAHES] 248 2HE 9
A p-CDZS AAst=Y AF¢ AE7 Hasdy p-CD S 2829 molar ratio= 3 : 1
~5: 1 Abol7t HZsctn s A

Table 10. Effect of B-cyclodextrin : cholesterol ratio on removal of cholesterol from liquid

egg yolk by B -cyclodextrin treatment.

Supernatant
Molar ratio
(B-cyclodextrin : cholesterol) Cholesterol reduction(%) Solid residue(%)
1:1 329+70° 716
2:1 50.2=7.9° 70.8*
3:1 75.0+3.3° 68.2%
4:1 83.8£6.3% 65.3%
5:1 889184 64.6"
6:1 959+2.4" 56.9%

Treatment conditions ; Egg yolk : Distilled water = 1 : 3, Mixing temperature : 35T,
Mixing time : 15 min, Centrifugal force : 2,000 g
A, B C D E: Column means with the same letter are not significantly different (P < 0.05)

A ZF7A A sl FFAZE digitonin(Micich, 1990)3 saponin (Riccomin et al, 1990)
F ol deu F=2 i%°]‘4’ BlEl ol Al SHAHE AAA AMEERA 2 80~90%9] AAE
Getich 28y o5 71He] uid AZA2HE Gt gabo] Qlo] HEgEA £
2 Bdgn gte g ‘ﬁ’é"é‘ﬂ grgn Auger Zd2eE9 AAE Fust T + s
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-CD9| o] 80| And Hoz Algdr,.

3. SFE(Supercritical Fluid Extraction)E o] 4% Y 3e Zg2eE AA
Z2YASANFE Yo YFEozRE ZY2HES AASH sty FEol=4 o|Akstg
£(99.9%)sF BEEuiEH g2 vgE ALY FEFUEH, FEAL, FE2Lx a8z
2SS sy 22VFT TY2HSTFE, £F AVFLL St FELLLE
sto} w gt
HA ZEHYdL golir] it FE22E 40T, A7 05hr, oj4tstgiol f4 1~2ml
/mine.z nAL 253 E 3,000psi, 4,000psi, 5,000psi, 6,000psi T I 7,000psis] =7l A
2 AFAFE S AAGDL GPE THAHE FLe 3T BAe, FE 72g 193 A
2 %o} ¥m 1 ZATE Table 116 Uik 22eeo] Z7heel wat 22w
& 3000psid © 18.1%, 5000psi¥ T 34.04%°l2 1 7,000psiol Al 4857%2A &gt
71 wal ZY2HE 22X F71E6 . g olfE FEUH FistE Fd
2e|29 A olderss] RS Zohey] W Hez Budh FRPLLL FF
548%, 12.1%, 17.33%2A T000psiold Z2747t 28 o + ek +2RALL 3

¥

oF
N
M

>oan o
o

F&d
geo] Zobol wel e Loy dAF HPE HolA Ik AHPAhES FEYH
3,000psid W 6.07%°1 3, 5000psid ® 21.47% 2T 7,000psi¥ W 226%2ZAM Z7tste] 2
27 @A FEUYHo] FolAS4E o B2 Awo] FEEHJYY oAty A2 Y &
gL 7000psidld ZH2EE AALo] 4857%2HA M wou o] wo FPgigol
17.33% 2 =%T 2949 5000psidlM 2288 AAEE 3404% 2AM 7,000psiofA Bk
g4 @7 ey AYRLEE 2147T%EHN ZA G A ¥por FH2HE AAL
HE & Aozt gle Aoz Uey HPE F&54E e 5000psiTty BEEHAT 1 F A
8-t

Table 11. Effect of supercritical carbon dioxide extraction of dried egg yolk at various

pressure on cholesterol reduction, weight loss, moisture reduction and lipid

reduction.
Pressure Cholesterol Weight Moisture Lipid
{psi) reduction(%6) Loss(%) reduction(%) reduction(%6)
3,000 18.10+2.24° 5.48%0.03° 16.46+0.22° 6.07£0.14°
4,000 25.66+2.71° 7.45%0.05" 16.76+0.21° 10.0840.07 |
5,000 3404£0.14° 12.10£0.10° 15.20£0.90° 21.47+0.08°
6,000 34.75£2.75° 14.13+£0.13° 15.17£0.19° 21.49+0.36°
7,000 4357197 17.33£0.17° 18.59+0.25 2265+0.29°

Treatment condition ; Extraction time @ 30 min, Extraction temperature : 40T
CO; flow rate : 1~2m¢/min
a~e : Means with the same letter in the same column are not significantly different (p < 0.05)
HA 2BAE dobur] Uste] 2248 500005, FELE 40T, oldbzigre] §4 1~



2n/mine. 2 AT F2A7E 05hrol M 4hr2 FAAAE o F2AP ©E JHEY
ZI2HE AAL, 5F T2g, & F2e 283 AL F2ES gl BhoH(Table 12).

Table 12. Effect of supercritical carbon dioxide extraction of dried egg yolk at various time
on cholesterol reduction, weight loss, moisture reduction and lipid reduction.

Time Cholesterol Weight Moisture Lipid

(hr) reduction{(%6) Loss{(%) reduction(%) reduction(%)

05 33.12+4.58° 13.15%£0.15° 25.04+0.28° 26.56+1.22°
1 49.44+1.49° 2405+0.25° 41,09%0.07° 40.3+0.19°
2 73.51+1.31° 39.50£0.50° 5762*0.73° 69.24+0.33°
3 7347£1.35° 39.50+0.50° 58.04+0.20° 70.24%0.09°
4 73.70+0.62* 39.60+0.60* 58.62+0.09° 73.27£0.26"

Treatment condition ; Extraction pressure :@ 5000psi, Extraction temperature : 40T,

CO; flow rate : 1~2mé/min
a~d : Means with the same letter in the same column are not significantly different (p <0.05)

Table 120 YelWd ule}l o] FZAZF 05hrol A 33.12%°IA 2, 2hrd o 7351%24 &
Az} Frbe] wel FelsHE AALE FSAT. AU 2 o4 2EANE ZrAIA &
A7 dhrol S Wel BU2EE AALE TIN%ERM s Yyt FRPLEL 23
A7k 05hrd © 1315%, 2hrd o 30.50%° AT dhr7bAl 2EAS ZZHAAE o 396%2A
o o4 FARALL ZrbebA] BT SEFAES 2EAZY Zvbel wet Zrbshy hr
ol o o4 FrEA ergtth F&Aze] wWE AWPAES 2ZA 05wY o
2656%01 92 2hrYd WE 6924%01 Qo8 T o4 A ErHAE Y o Auz

5

&7327%25 ZA F7FskA %skch ol ZAelM HA FEAZLS 2hrYde ¢ 5 AA
o ool FEANFE FH2HE AA o] HA wdgtoen o] do FHAHE A
&S 7351%°) %t

29 5000psi, $+&A12t 2hr, o]AsteE29 f4 1-2n/mine 2 TA3 2
°C°ﬂ*1 B0CE F7MAA F5E2o 8 dgEe ZFHAHE AR, T F48, &8 22

& 2832 AW AL gol Rtk Table 13).

FE2Ee @WE Mg FU2HE AHLS F2LE 40TY 4 8256%0|0 0 50T
F7MAAE 9 91.79%° Atk 2 oA FHLEE FIMAZEE W 55CNA 91.36%, 60Tl A
9320%2% F&Lx= 50Tl E SH28E AAL0 Frekx] gk F3¢Ho 94
3t #2227t Sl mep e ae g AAEe] Frlste A4S 2EZ7 G2 o)Aty
oo EE7 F7beh7] g Bl ojite] ABEA FE225E Wiie WA WAL Fugs
£& 2E3S 50T AZEE ¢ &+ YAk
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Table 13. Effect of supercritical carbon dioxide extraction of dried egg yolk at various
temperature on cholesterol reduction, weight loss, moisture reduction and lipid

reduction.
Temperature Cholesterol Weight Moisture Lipid
(T) reduction(%%) Loss(%) reduction(%4) reduction(%6)
40 8256+0.43° 42.0%£1.0° 59.62%0.09° 84.24%1.15°
45 80.23+3.05° 42.0%0.0° 60.76 +0.04° 84.84£057°
50 81.79+0.21° 425%05° 68.82%0.05° 87.31+0.38°
55 91.36+0.59° 428+0.25° 73.03+0.04* 89.36+0.19%
60 93.20%+0.06 45.0%0.00° 75.18+0.13° 90.42+0.26

Treatment condition ; Extraction pressure : 5,000psi, Extraction time @ 2 hr
CO; flow rate : 1~2mé/min

a~d : Means with the same letter in the same column are not significantly different (p <0.05)

Bzgozq 0%A 5%9 dged e Agstd 228 5000psi, FELE 50T,
olAbstEtAs] 44 1~2m¢/minSE TSI FEA7HE ZhrelA HzEule] G2 Yol 2
A2HE AAL, 3% 2428, FE Z2S 2232 AW 724AEE gol E%kcHTable 14). A&
22 HEEUEH AEAAS S 5% ASolA vEd olAeirTE ASE gET F
A2 E AALEA 91.79% ECF E2 9845%°10 2, 10% AFEclA s 98.84% =AM HE=L&u2 M
oetgsl ALge Fd28F AA ZFH} U FUFALLE LS WETFAXY 425% 5o B
Zgu 5% e AL E Aol 355%0IUL 10% AN E 370%2AN WET Bk
yotth £ ol©e e HESUEA AFEEES A 5% AFEolAM 9832%01RT 10% Abgol
AE 9889%0loth FARLLL HEEu) 5%ES LA ASdE 375%0lUT 10%
ARl A e 380%24 hERTF Hoh otk oleh e HelM HEEujAlE S FEole ©E
Ag Bk AR 2H2HE AA AFYo| 5% LT FEFL ¢+ AU

Table 14. Effect of supercritical carbon dioxide extraction of dried egg yolk with co-solvent

on cholesterol reduction, weight loss, moisture reduction and lipid reduction.

Co-solvent Cholesterol Weight Loss Moisture Lipid
(%) reduction(%) (%) reduction(%) reduction(%)
control 91.79+0.21° 425%05 68.44+0.25° 86.89£0.03°
Ethanol 5% 98.45%0.45 355£05° 58.63+0.23° 97.09%£0.09°
Ethanol 10% 98.84+£0.17° 37.0%£0.0™ 4725+0.25° 97.00£0.09*
Methanol 5% 98.32+£0.22° 375£05% 56.06£0.15° 96.65+0.33°
Methanol 10% 98.89%0.41° 38.0£0.0° 4338+0.35° 96.31£0.10°

Treatment condition ; Extraction pressure : 5,000psi, Extraction time : 2 hr,

CO; flow rate : 1~2m¢/min, Extraction temperature : 50C,
a~e : Means with the same letter in the same column are not significantly different (p <0.05)
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1. JEEL o] & dFHYANAY FEZA

YA "] 22580 WE 2309 9L 25T, 95% ethanol, 1591 EHE/E0
v g9 AN ZAME A Table 150) Jebd vl Zoh 3¢ dgAde] PCEHFE
108 2264 603%2 78 EA Yehd 9 608 2% A PCYFL 557%2 T2
o}, UelA e PEIZE &A1 oE #92Q olglo]l AMHoz wxE e UE
Yy 229 dgeAEe £582 A 0274 fdHoz R0 0¥ o4
2z A7 E 21% olAte] 488 ST ol AFE 1087 202 FEX 22 PC
e 7 g ee] AAHAOY £& HolME 308 o4 FE2 Q4T Hd g
o ¥ A% BH

G oz RE Gy AFHA F22 AT Lo/GHE &S AAHT] Y
25T, 95% ethanol, 30%7t9]) & ZA&AM 2483 PL, PC % PET ] nAe J%Fo]
AEd v 1 Zd3E Table 169] Uehd vigh 2ok Soio} bR v go] Frlgo] met
Boz 2o Uy Ee] £488 FoHoz Frtate Lui/daEe ¥ & 1010AE
o 2597% o &% AUk gy AAE GEgARe PCY L Lul/dRE v & =
oA TN Al 219 Luju]golA PCHFE 5591%E 71 =2 3 vehddd. a4y
A A PCO F&(F4E&X PC )& Lui/dsHEe] v go] 1012 F7HstdE o =4 4
Blgonz Lok dE(10:1)9] Bl &o] AFAEY P22 AYHUG

Table 15. Total yield and phospholipid, phosphatidylcholine(PC) and phosphatidylethanolamine(PE)

content of alcohol extracted egg lecithin with different extraction time

Extraction time(min) 10 20 30 60
Total yield(%) 19.98° 20.17° 21.04° 21.28°
Phospholipid(%) 66.55° 67.05 66.02° 67.96°
PC(%) 60.32° 58.54° 56.94° 55.72°
PE(%) 14.10° 13.18° 1361° 13.31°

Extraction condition: 25C, 95% ethanol, 5 times volume of solvent.
abMeans in the same row bearing unlike superscripts are different
(P< 0.09).
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Table 16. Total yvield and phospholipid, phosphatidylcholine(PC) and - phosphatidylethanolamine(PE)
content of alcohol extracted egg lecithin with different solvent/egg yolk powder

ratio
Solvent volume 2 times 5 times 10 times
_ Total yield(%) 16.43° 20.84° 2597
Phospholipid(%) 73.21° 62.99° 62.10°
PC(%) 55.91% 53.59% 52.01°
PE(%) 12.19° 13.08° 14.44°

Extraction condition: 25T, 30 min. extraction, 95% ethanol.
abMeans in the same row bearing unlike superscripts are different
(P< 0.05).

YEoz By 43S 253e AN dFLFe Fo §F S dFAARY F

shero] g9 gl 43k FUHTable 5). o} FANA 15%(v/v)el e &
e GAge A HAH(agglutination)e doth AN GEHAde PCEHFLS %5
ethanolZ 22392 o 71 %o, ethanold) o] olBtt F7tetAY Z#HAHE o
229 G ele PCHFol Zaste A% B wd F582 UoBFE dE
o] 95% ethanol® ol 713 23 100% ethanolM el A 7Hd E 3k

X

e

£

Table 17. Total yield and phospholipid, phosphatidylcholine(PC) and phosphatidylethanotamine(PE)
content of alcohol extracted egg lecithin with different purity of solvent

Purity of ethanol(%) 100 97 95 90 85
Total yield(%) 2878 2499  2032° 2176° 2455
Phospholipid(%6) 41.99° 56.95° 59.49° 5867° 39.62°
PC(%) 51.62° 5363® 5525° 4982° 3497
PE(%) 13.14® 13.70° 1354°  1219® 662

Extraction condition: 25°C ,30 min extraction, 5 times volume of solvent.

abfeans in the same row bearing unlike superscripts are different (P< 0.05).
Gergaele 22580 U &5 FTL 95% ethanol, 1:59 FIFE/& ®l &, 30F

2zod zAE s 2 AFHE table 189 AAsAct GFHA L PCHFE =T F7H
ol wet Zrbstach 20CT-40CH T Abelole #FHA 2ol7h gk o S0T-DTHE
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T34 HlEte frdyez 32 PCEFE B 5328 dFAANBY FEE& =7 20T
A 40C2 273 et 47 ZrHE A3 vgo) I olite] 2ENME A dAHH
F&o] A=A

Table 18. Total yield and phospholipid, phosphatidylcholine(PC) and phosphatidylethanolamine(PE)
content of alcohol extracted egg lecithin with different extraction temperatures

Extraction temp 20 T 30T 40T 50C 60C 70°C
Total yield(%) 21.31°  2214° 2425 2424 2398 2421°
Phospholipid(%4) 66.21° 6724> 6693 6503 6671° 6814
PC(%) 5424° 5373° 5322° 5784 5957 5985
PE(%) 1218°  1180° 1476 1461*° 1449*° 1824

Extraction condition: 30 min extraction, 95% ethanol, 5 times volume of solvent.

2®Means in the same row bearing unlike superscripts are different (P< 0.05).

2Y A7 50T oA F&¢ Ag7t d& 2=dA F28 A8 HlaLo}Ma o &
£ PC¥Fol Etovt dvx] ¥ &S THGFS W 22(25T)A dFUAAEE Bidste
AL g F32E9 FR Zag ugo] BgE Ao AEd

Aol 49238 EWE st dEEA AR E ZEstr] A4
=& 50Col4d, F#&A7 30+ ‘2=_L

'

HZ
FEE 95%(95% ethanol, 5% &), d3&/

K
> m}o

1:100] 448 AU PCESEH 4452 DA e 9 Y & 1oz ARk

43702 AAY 2220 Deh 100 g 9 GHPAH 225 2AY ARKPC-50)%=
2325 g9} $4&% PC o3 5600%, A #F 67.12%% 7td de] Ehstes dA AR
o T2%% AT UTh Table 195 AF BRUAY AFKPC-509 3, HyFey
A HHe T 9o QA AVTE UNE 60% Th AL HRARE 9 4
Yol Am FAagFel won Azt AA TAen o4BYBR FTALHIYIE e
A22 Wtk T¢ v TTHEY AFUSE FHHT QPP FA FFELS 2
2597 QU 2Y22 BAYAAN ANE GHAARE dRA UHE FeAFRG S
¢ FH4E M Aoz HrAH,
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Table 19. Chemical and microbiological analyses of crude egg yolk lecithin (KPC-50)

KPC-50 CP PL-60"

Moisture(%) 21% 001 5 max
Total Nitrogen(%) 20% 001 1.75-1.95
Acid value trace 20 max
Peroxide value(meq/kg) trace <10
Iodine value 749%1.1 65-85
Heavy metal(ppm) <10

As ND

Pb ND

Cd ND

Phosphorus(%6) 3.71£0.01 -
Microbial content

Total aerobes <30 <100
Yeast, Mold <30 <30
Cholesterol(96) 201001 <3
Phospholipid(%) 67.12£3.21 >60
Phosphatidylcholine(%) 56.00+1.08

“Specification of commercial product(Japan)

2. A2AA g3 3 HAde A

gRog Ry 43 olMES o439 AAH dFHAIHe] wEHE HATAHAN
Vehll= 48, AUAA gak pCEake Table 207 2t A4td AA Gy ol A8
HE 2gaudde ZEHA Fho m] Zageldo el e AR FAE HolX %
stoh 13 AAA AN HAH 2458 1607% olien of wje] PC¥Fz PLIFS
ztzk 64.259 7764%% LILERT £YE HA R PLEFO67%) H 2L HE A 16% F7F
g gholml, E& PCHAGER)MME 15%9 F7HE Bgth 23 W& Loiee F5&dE
£ gFL Fx okgked Aard @A PCEHHFE 75.12%2 13 Ao d|sta 23%
Z71etdn, YFZSE2H 324 AAH PCEFFETE 41.12% F7HeAch G 339 o
ZaoAASE o2 25 P g 13.78% EF¢E veEhlo 23 Ao ulste {9
Hog e A4S vehlidoh o] w Alge PC 3+ 7927%Z 2i AHAAle] AR
PCEZET thi & e JENRS Y F ARAold faE At e XA FE
< 339 A 2 A7} BEBE FAHZ A vEtth olHEH} €2 LS o F
& 33 wEE AAE Eild Aoz 100ge) FFEMN AxF FF 83.06%, PCHF
79.27%Q HAIEIL 1378 gt o] F 11.44go] AR FZ EA o] dgH Zo] gl XA
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Table 20. Total yield, phospholipid and phosphatidyl choline(PC) content of egg lecithin
purified with alcohol-acetone sequential solvent system from egg yolk powder

Repeated times KPC-50" 1 2™ 3

Total yield(%) 21.22° 16.07° 15.73* 13.78"
Phospholipid(%%) 67.13° 87.64° 87.96° 89.06°
Phospholipids(g/100g) 14.24 1247 12.26 11.44
PC(%) 56.32° 64.25° 79.12° 79.27°

*®<Means in the same row bearing unlike superscripts are different (P< 0.05).
* Egg lecithin produced under following extraction conditions: 25C, 95% ethanol, 30 min, 10

times volume of solvents.

¢3E $% F -18C ~ 5CAlY x4 A2Astd o Z2d 434 W29

%5&, A L PCEFol Table 40 ettt ok -18ToA 10TAold EEoA H2Z2A

7ol AEsgou 10Tl E dide ¢3& #5248 ALAedE FA4xA 2
Ao}7t o] FojA A ekttt ole dZE FAYA FAAALY A AFHE FARZET} 10
Colstd & YepiT At
Z =AY Fol A5HE Azsq —.°: AAEle] & 2ET AT Aol EAX
3 -18TolAM H2ZAANG & de FEAe gadoe] thE =AM vl RoHe=
& FFE00902%) & Bk WA, -18CHAR AdE g A FIFE 91.94%2 of
e UNE £EF 7Mion PCEERE 8290%2 ¥R FET AAstd €2 <A

r
_._¢

KPC-50)2th 48% Z7t€l PCE &L Bt A5Ae oniedt ¥ 42 AHEE
2 A5 AL HARY F&AE SRS Yo -18CAHA M & 85
“{%94 88 257} 5TCoA -18CE ZAFd wa Zrlstden, 2 £9 PC
Z7tatgdth. 23y -18TH A 2 A HE9 PCTHFLS BTI%Z 2 A
)b"

—~
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Wl 22 o
i
N
1o
ofi
SRS A N (N

2
M oo oo

2
o

ol

o] PCEFA 8290%° vl 23tA-& = 3465% T& PC &3F& Xt 3l
o] @& R¥o FHNAZ FAH ASE AT A

e dANEE 9P A48 st dAEy JeFAr el A4EE AL Sim
of st AmsHAey 1 e dFe RusHe YA e Aot o {9
winterizationS ol FAste FAANAY A2 4% Azl #iste] HAI=Ro] AL
gcte Baghe] 9ot glAlgle] Ao o] wyle] AMEEE R

M o

mf}-ﬂggn

N
-

Ae LES BEFAYLL E¢
She 94§77k we exdA TaAgael ge F4A4e BANEede Yald 728
S sith ANAE BATE Fol $470l ¥ ISPV Yol FANA wstel
£7] ol Agolde BHE FHANAL ¥ ANAL Ao AN WYY $EE ¥IFT
asez Ae ARl ¢ Aue BUL 5UE FAU HAHY AAS HA YT we
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Table 21. Total yield, and phospholipids of cold crystallized egg lecithin from
alcohol-extracted egg yolk powder with different temperatures

Crystallization temperature

Items

5C 2¢C -5TC -18TC
Supernatant
Total yield(%) 16.07 15.73 13.78° 9.92°
Phospholipid(%) 77.64° 77.96" 83.06™ 91.94°
Phospholipids(g/100g) 12.47 12.26 1144 9.12
PC(%) 61.21° 62.67° 64.57° 82.90°
PE(%) 9.48° 13.87° 17.68° 18.36*
Precipitate
Total yield(%) 1.60° 207 401° 792°
Phospholipid(%) 39.64° 46.33° 47.00° 49.23°
Phospholipids(g/100g) 0.64 0.95 1.88 3.39
PC(%) 18.49° 21.64° 22.69° 28.73°
PE(%) 14.50° 15.08° 20.97° 22.82°

Extraction condition: 25C, 95% ethanol, 30 min, 10 times volume of solvents.

abeMeans in the same row bearing unlike superscripts are different (P< 0.05).

ow%-w-@ of gt BAE AARF -18C ALANUZ A4 HAVKPC-80)g vl
$9S W PC $TL 27 8200%St 7927%E AeHeo] st Aag AR PCE Lol
o2 Bt E% ALAe] T AT wad Ao F& LILL 9 §ui2 AHgs
£ 7o uale] oMESL HEH AAE AZY AEZATA 4o U= MHAEY AF s
| Ex7F 2 4 e W @ o ojoks, HAEF AT oA £EI B FYAUE
garste oz AL Mo % AL} BE &Ml e Aoz 4FH

Table 22 #HAE ¢aAD(KPC-80)9] 33ty o uvg%ifmol Aae dehymlch
QRN PAHE AxA 100% T GFHARDS vTEAS o FES ¥D AL T|
oo Amst HA LALT JASYFE e Aoz ‘”&lﬁt} EF H&E 2L} A
uov_—;—% a3t n Qo TBo] FAEH FTLHe FEHA AU THmE BAYGM 4

AR ool HAsE AFe dfZAHE 7Hd A2 FrhHU

A
o

rkfl

—98—



Table 22. Chemical and microbiological analysis of purified egg yolk lecithin(KPC-80)

KPC-80 CP PL-100L

Moisture(%6) 22£001 3 max
Total Nitrogen(%s) 241001 1.75-1.95
Acid value trace 10 max
Peroxide value(meq/kg) trace <10
Iodine value 837%12 60-80
Heavy metal(ppm) < 10

As ND

Pb ND

Cd ND
Phosphorus(%) 4.11%0.01 3.6-40
Microbial content

Total aerobes < 30 < 30

Yeast, Mold < 30 < 30
Cholesterol(%4) 1.71£0.00 <3
Phospholipid(%) 0194+212 100
Phosphatidy! choline(%5) 8290£1.24 > 80

‘Commercial Product of Japan

V. 37 & o888 A LaSs(AdTE2E)Y Axrle

u—y

g4ulgol ot APYe] FALE
gyzel 12 sMdBAe] pHY WSHE Table 230 e wish 2ok HAHA 9

e APde A$ AP £2F FEAE 5TAA TN IAYZ sk AT
wao] ghdsl W4, o] F4ZFY HFL TiEHULH, 0% ANE BE H4 A
P7e WRF AT ABY FA6 stel pHb BATE UEhiYT @ AL v
Wl $EZ HAY A9 vwel IAHHl P Toae A YAHAY £= L3
neA gos oje WuFe A%t HHHL wAAFEA Fopy] WEelda naw

# 5(1990)9) A2 uv]Fo] Mo 2 ARNZ AREHH oA DA FFoEAM F
Ao Age] ettt Azdd.

11~1:4743] A 9eu HEFAFoe pHEsZF Qe Aoz Ueytm, 44 g 3 o
9 pHE 4990141 5249 ¥z 7Z2gS Vellich 4417 vk £ 1:29] A ¢} 1:39
AS7F 24z 499, 5002 velio} 1019} 1:49] 7 $-Hch pHZA7E <bzb Wk

a8y 8AIZE MY Fo] o] £9) pHE Lilo] 4492 Zra=o] 2 Ao o He A&
ALsm 1:2, 133, 1149 A9E gy o2 LIFTTAYA pH 45 ©l8g] 422~424F el
Wi

Seideman 5(1963)2 Yol pH7E 0.0 =& 2 ol4dd 60CA 382 71dsts Aol 1
Hge A&S JAdte 142 g ﬂuM lysozymed] #3& dAAZdn sged,
Nath®} Baker(1973)= ¥ & HAAgozy dwe 3 oASFHL golAn ole
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conalbuminol U4 lysozymes] FE7F wobdel o @ze] ohn Yl EAe JF¥EF
S9 o] gAe] AR 7 wEolztn APt

AEgE 3]413}" AFA st HEARLSY FATFFS] ¥ske Table 24 ZUAT. H

2R %o FAFEE 45x10°~490%x10° CFU/mIZ A9 #Astdch 22y 443 P
o] AyP F ’&ﬂ' #x 1.3x10° CFU/misIM H X 38x10% CFU/mls} 442+
Blyjo] thael Aole glgur 2% 10° CFU/mie2 2 47 F7HEich. 28y ol g
obzbe] zpol: ujYx] HAZEFOA 137 149 A4 & AP widAH o £ A
HrmEoz 23HAG. FAFFIE RE AFolA 10° CFU/MmIeE FHges dF
o] ¥ Ao HEW ATFZAN T AFES fATY AF ELo] HeReE 73
o 147tx)e AAA ANE {AFY A o] YeRe= 249U,

8AI7F vk Fol: 101, 1229 A$ el FaU ARG 10® CFU/ml&& ¢ +A3819 2
1:3, 1:49) A$E 3 7 2Zaste 107 CFU/mIE Jehddch

2 S(1983)  1%e @e #Hsst:  Lactobacillus  casei, Streptococcus lactis,
Streptococcus faecalis® WFPEH 8AZ vt F 108CFU/ml, 24412+ el % 10° CFU/ml
o FAZFE YEATHL BREA

e ARB—E S(1978)2 AT 1% glucoseE H7IStI pHE 6622 =AY ¥
Lactobacillus acidophillus 154 Z3& HAEHA 202 LEAANLAS H7tetA 2 ARG 3
W 2 AT FAe B 1'1-T’—I~ 1:2¢] wlsiA 1:38 149 A {FAE7 FA4aE
AL 117 1:29 #A$Ec Adyoz we pH fEo g FAHALY WfFA ] HF {4t
F&7t A8 gaste @4 EAC

M

Table 23. Changes of pH in diluted liquid whole egg with different dilution ratio during incubation

period
Dilution Incubation time (hours)

LWE" : DW™ 0 4 8
1 4] — kkk - -
1 1 7607+ 007 524% £ 003 449* = 0.04
1 2 767% £ 0.09 499° + 007 4.24° = 0.04
1 3 7.70% = 0.06 500° £ 002 422° = 002
1 4 7732 + 0.06 5192 = 005 423° + 002

* Liquid whole egg, =** Distilled water

+** impossible to inoculate starter culture

ab Means of same superscripts within each column are not
significantly different (P<0.05).



Table 24. Changes of lactic acid bacteria count in diluted liquid whole egg with different
dilution ratio during incubation period
( unit : CFU/ml )

Dilution Incubation time (hours)

LWE : DW™ 0 4 8
1 1 49%10° 3.8x108 23%108
1 2 49x%x10° 36x10% 15x10%
1 3 47%10° 1.8x108 6.5%107
1 4 45%10° 1.3x108 5.8x%107

* Liquid whole egg, ** Distilled water

2. 7tExgzdo] udAgdAe] FALF] HAE FF

tgexd fE AddAe pH #M3te Table 2501 vteld vleh 2ttt Table 2591 e}
¢ oubel o] AT THE 8%E HMF JMAFAE 55~120CE HEstH e pHE FT

S ulzd o 55CAA 779, 120C1AM 7658 WElY 7H20CY 7FELRoM e tha @
olA e AL HAth 15A1 WY T pHE wlY¥ &7)¢ vimsdlM 55 65T &9
50458 Vel 75~120CE 40 olst2 ZAHo 75Tel4dy 7d2xEs gubyez
wgeltg A|AQ pH 45 ol 71X ZAaHRLen, 55 65T ZF$E 45 o4& Uehdo %
&7 B Aoz AZHUU.  oE 55 65TARY 2Z:ME el lysozyme,
conalbumin 5 TIAES ASE dAstE guide d¥Mo] FES o|FoJ A Hob HF
B AT ARE dAFozN FATFY Zolfgo] Yol pH/F 2 222 AEHAC

1547k wjokFe] 55 65C9 GAAE AR AFA 75~120T 9 €A F AY AFY 4}
ol Fozl7t A A

B4 ABAL 7tdet RIARSY FATF W3e Table 267 2o 2 tEL
E ZAGA 475 E 42x10° CFU/mIolA 46%10° CFU/mIZ A9 fAtstgnh ool
289 Zd 55 65TAME F4F oo & dutddSel AldeA ¥ T4, 2L
AL sl Az [aw S AFEr) i ol 4R Ed 55 6
S5TAHAEY &5 #4470 F A4HA LEE Hslde AEE 224 3 3l
Aok 2y 75~120CT2 714§ AEE T5CAA {4 o9 dvAToz FFHE
2 Aggo] ¥R wA® AL Asix 85 95 120CTE /EFES o 15X wi F 3
A 45%10® CFU/mIl A &1 54x10% CFU/mlI9] fAbFol A=At

2, N

s
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Table 25. Changes of pH in liquid whole egg by different heating temperature before and after

fermentation
Temperature Incubation time (hours)

(tc) 0 15

55 7.79% + 0.04 5052 £ 0.06
65 7.79%° £ 0.03 5032 £ 0.09
75 771%P°+ 0.06 3.83% = 0.09
85 7.69%P°+ 0.09 3.79° = 0.12
95 7.67°¢ £ 0.11 3.80° + 0.14
120 7655 £ 0.09 381° = 0.14

ab.C Neans of same superscripts within each column are not
significantly different (P<0.05).

Pgfh—pg S(1978)S Ml 1% glucoseE HIbste 53TCelAM 308z REHTS
I HCIZ pH 6622 ZAste Lactobacillus acidophilus L54 FAHAELE 5% A F, ¥l F3 A
I 10417+ wF To] 10° CFU/MmIZES AATFE UEWAGE EIdRn Lin3}
Cunningham(1984)& W#dlo] 2% glucose® ¥7tsta 60C7HA MA 8 7tE& F 382 s
ANFA  Awstn 7oz pHE 580~7002% =IE F Streptococcus thermophilus
ATCC 144855 AZ 827 15A2 W F 10° CFUMIZERA &FAdo T48&E B
sgsy o= pust 2 A¥e AR FAE ZFL UsRATh 23U & 2489 B
= §714e ol&std pHE AUHez zHFHA @aE 10° CFU/MIAEY F42 F4°
Nsdtd o] LEWelel ArFo]l fATFY F4d S ARE AL ¢ F AU

—

Table 26. Changes of lactic acid bacteria count in liquid whole egg by different heating
temperature before and after fermentation
( unit : CFU/ml )

Temperature Incubation time (hours)

(tT) 0 15
55 42 x 10* -
65 45 x 10* -
75 43 x 10* 45 x 108
85 41 x 10* 54 x 10®
95 45 x 10* 45 x 108
120 46 x 10* 47 x 108
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Lactose®} sucrosed] E{ule] o ¢ HAAFHe wlofF pHUstE Table 271 yg
W ulel ok Table 270] YeEbd ulpgo] AJFnYEL 8%E AT HAAT A
lactose$} sucrose®] v &< ZHs3le HrHE&od wlF Zv)oe 2 Aolgle]l #F4AHE pH
2 Jeidgd oy 4rA 7k vlgEel = lactosed H7MH|&ol. F7F ¥4+ F pHe vBdoqy
lactose® E#3tA] %3 sucroseTd A7FE F$7F pH 6252 7t EoF sucroseUE A
7HE A9 wlF &7 {FAT JF A4 L2 STEE F ¢ ARG 2 |
oko] Ao} 8AI wlFF ol sucroseUE HIMY HSE BFAHA LEFaERAPY
pH 450] 82l 4392 #AHo 7] WY& se =T AT FFode J=FE &
A7t AYE S & F AR2® Y4 A lactose 1~25% LT F+E EF pH 45 ol
2 Zasdd. 2243 wEF & lactosest sucrosed] TRl Aol EF 4.0013
o pHE Yetuiglt. 2 £®e FAAT Y glucose, lactose, sucroseE 24z 1% H7t
832 L.casei, S.lactis, Sfaecalisg 5% HFste] sl¥3 Az sl Z7]o] pH 77414 8
AZr el & A pH 70HEZ 2 ¥3prl AAZ 24412 Fo pH 568 H4EdAdz
unsldn Exam—p S daddd glucose® 1% H7stn pHE 6622 ZF
% Lacidophilus 1549 FAMEE 5% HEso 1647 A Fo 453 x9 pHE YE
Wk 2x stk B A3l A wlYg 8AIZE Fol lactoses] EFH|ol AJ@elel pH
450189 F& F£FL Ugule] ol29 A g @AY pH AsGE el {4
Toll g Aol ZEds ¢+ YU
Table 27. Changes of pH in diluted liquid whole egg during lactic acid fermentation in

accordance with amount and sort of sugars

Sugar ( % ) Incubation time ( hours)

lactose sucrose 0 4 8 22

- 7 7.82%%% 018  625°% 014  4.39%% 002 395 = 0.12

1 6 7.812%+ 013 561°+ 008  433°% 003 3852 0.07

15 55 7.80%°% 004 551°% 011  4.31°% 0.008 3.843°% 0.15

2 5 779%°x 008 5345+ 007  4.30°% 003  3.81%°* 008

25 45 783% = 004 533°% 002 4.31°% 002  380°°% 0.07
ab<e  Means same superscripts within each column are not significantly

different(P<0.05).
lactose®} sucrose® EFu|eo] o]% M AFN wlYF FATH Wsle Table 28°]

et wpebzich gz SAFSE 43%x10° CFU/mlA 47x10° CFU/mlez
A9 o7t Ak zaY wjoko] AP wak 2 sk Frhste] 4Nz W FFol
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= sucrose? g A7} ZA$ 107 CFU/mlE JE YA L, lactosed EHE Z$ode 10°
CFU/mle.2 27b8d lactose® ETHE A7t #4429 A% o gssgey
lactoseE & ol @& Aol A FRoh

8A1 7t wlYE A E sucroseTg M A+ 25%9 lactosedE EHH F+ #HUET
7t 107 CFU/mie2 Za&gen, 2247 REFdes 2 ATAN /257 107
CFU/mle g Z2%g velulsld

Table 28. Changes of lactic acid bacteria count in diluted liquid whole egg during lactic

acid fermentation in accordance with amount and sort of sugars
( unit : CFU/uml )

Sugar ( % ) Incubation time ( hours)
lactose sucrose 0 4 8 22
- 7 45 x 10° 78 x 107 55 x 107 52 X 107
1 6 44 x 10° 14 x 108 10 % 108 28 % 107
15 55 43 x 10° 15 x 108 12 x 108 49 x 107
2 5 47 x 10° 16 x 108 1.1 x 108 62 x 107
25 45 4.4 x 10° 12 x 10% 3.0 x 107 39 x 107
V.ZAE

Ade 27714 ALE 45t A= ¥R AT &€ Fo AXE 29%E e
3 2o Adoziy Z2HEL AASY A% AEZA FAAY &L HZFF AR
A7t AW Ak B -cyclodextrin®] ¥ 859 oil-water interfaced] X ¥ FdH28EFH 2
gate] oA BRANS HAGE AL ojgdd ¥R FE TH2HEE AAGIA
¢ we Fo AYZRAL P, 25 ¢ IubAZS 7 2000g, 35T, 15822 YERL
G 2540 HAngLe 13 A-CDS daF ZH2uHE 27314 9 7579] =
2HES AAL = YA AFFE ARsd BT FA26EL AAE Z$ AF
G 2530 Fhugol 20 1: 04 ¥ o 622%2] FA2HE AALE Ve ¥z Cﬂ-r
22 HA ALSLE ZH2HES g AAsE 23 Jdehis Irhgd Ae= Bdy
Atk ¥ %‘i 297 $AE2o] A ¥¥ozRE FULHES AAE BT FEA A5
2 o] 5%2] et ALgstd F& ¢ 5000 psi, FEAL 2A T, FELE 50T =49
A 98%el FU2HE AALE e

dgo s RPN S B ot o BEFeEd $HANTIL ZadEEEd
g 2AA7]7] 98 ANYAFARE 2%8d ogd 2o HHFERILE &= 50~70T,
227 0%, T FE 5%, FFE/EU ¥g 1 1022 vEded ojdd ZAstolA
YSHA RS Yo A 2325%9 £&¢ e en EAREIZUPC) FFE 6%



ojgitt. dRA®lY PCH¥HFE A7 AT Wiz H2AAH7YP(-18T)o2 A4id
SRR PCHF 829% 2 7|&e] Wi (Lullalg )] nldle] fodHoz o £
9.92% = el

AZE olfsted FAFLIASEE A7 AF AxFH FHE st g9 259
£y, FAEY HEY, NMEA4TFEA ¢ 489 AMuE 5 HES A APe] 1R
8% 2 Z7 38 lactosest sucrosed 1:6~259 M ER2 7% HII$E F 75C o|4tel x4 30
B JrEdTE ¥ Lactobacillus acidophilus, Bifidobacterium longum, Streptococcus
thermophilus7t 22} 7: 6: 79 ¥] &2 E 9 stater cultureZ 0.002% o)A H7bsteo] 37T A
15/ 2 Y 39 pHo 45 o822 A8 FAFFE ot F 10° CFU o4 < vehuo] A
e FALEE FHANE = ATk
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