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A Development of Cholesterol Decrease in Cheddar Cheese
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Cheddar cheeseo] F#H3 $HE ALEatE AL =29 £82 FAA7 T, AE)
e F7] YslA oln, o]E9l3] Cheddar cheese?] ZWAZ ALLE &= titanium
dioxide®] #H7}E A& 4 Aot 281 Jana®t Upadhyay:s #23H 2 58 o
8235}9] Cheddar cheeseE A ZFPES A FET udA A
5ol E3hu, Aws 9w H58 9 S80l EAEe

5ol Ao, ash, meltability, oiling off, hardness, cohesiveness, springiness,
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gumminess, chewiness % body-texturex ZAEHQctn B3¢t E Lelievre 5% ¢
o A7} full fat cheesed] meltability$} stretchabilityE ZHAA7|0, o]RL #
b2l AT BWPR FAse] Yolus 4EAEY 2AAn vt 19
U #A43% skim milkel] #ASA 22 creamd H7}s}oiCheddar cheeseE | Z3tH
meliing® l3HA o, o|AE $% vuH Yo e JFE ¥y o
Folgtm agtH?. &3 low fat Cheddar cheese AZA] YBFS FASA 72, AL
of AgstH HEFS Cheddar cheeses} frAlE A3 FEEAHS ZE AEFSE B
g & Utz o). T3 Metzger®t Mistryys #2317 xdbe] 3teko] 17.7~18.1% 2
74 E Cheddar cheese] FZ-o| F& J&go Bt A7g Ay, 723 AP
Azg AEF] A9 FEEFY FE&o] =%, BFHANY B 2 vATR #F
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1. 48 =
2 A%l A8 $HE AERAA 47 dRaMe 848 95F 37 2ol
cream separator(ELECREM, Elecrem Co., Valves, Prance)Z £2|5l 9L 8242

freb T KA 34%=2 ZF 85k, HC 5000 Homogenizer (Microfluidics Co.,
Newton, MA, USA)E o] &3to] Tdd F ALE3tATh &AW cholesterolg A7
317 95k FZA9 B -cyclodextrin(Nihon shokuhin cako Co., Osaka, Japan)g A}-£3}
At

2.
B Age] RS FAY 34%9 QaHE FALEE 0, 250, 500, 750, 1000psi(0,

17.5, 35, 52.5, 70kg/cr), FRALEZ 40, 50, 60, 70°C, A -cyclodextrin S 0.5, 1.0,

1.5, 20%2 thkdt z27d wet Ak & AlE 50g2 200md vlo]A | Wi, murd

X 70rpm, WRHEE I11°C, IHAIZE 108, 9ARE £5 15 X g A7 108

o] A¥zAd we} cholesterol AAHLEL A3t t).

ol A cholesterol A AE At Aefd $F 2g& ko] screw cap tubed] 1
Iml WHE 78 2 (5 a-cholestane 1mg/ml 95.8% ethanol)3} 5ml 2M ethanolic potassium
hydroxide(KOH) &4& 7t & 2 EZsch 67C FFZoA 3087 A3
FeaZoR %Z}fs}"it}. 1212 Sml hexane} 2.5ml distilled waterE H7}ate] muhgh
78t round flaske] F3tch. 2 $ 5ml hexane& #H71ste]
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A 2uE #3te] GCo injectiondte] cholesterol®} cholestane®] ™F-& )\]7}y+ z}z} o]
Aan Ao os] FARAL AA Y
Cholesterol & =4 A 73t Cheddar cheeseZ A Z3tE A FFL Fig. 10 £A)3 u}
o 2ol = SR 35%2 EEIF Jduegs 0CAM 1727 Aatdn, 24z
E 9 &, 750, 1000, 1300 psi(52.5, 70, 9lkg/cr) o2 #AE & f-cyclodextrin(l
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e 2%)o 2 A3ttt Controle &3 fB-cyclodextrin®] g & &4 ¢gon,
B-cyclodextrinc. 2 23 AEFE AAEHAE 3 F-cyclodextring A A3H T}
FHlE 15kgd] 987+ 35CTE 2xE AR 38192, Streptococcus thermophilus <}
Lactobacillus delbrueckii subsp. bulgaricus7} 1 : 1] B]&2 A X% freeze-dried DVS
starter(TCC-3, Chr. Hansen Lab., Denmark)E 0.6g(0.004%)3 7}3} 1, 308 7F wykA 3l
%, 45ml(0.03%) ¢ HI}AF(10%E NS H7Fsfx, 2.852(0.019%)2] rennet(Standard
Plus 900, Chr. Hansen lab., Denmark) & 7}3l & 3~487F wuksia, 7087 A2 A%
£ ZH(wire knife)Z A x| 3} o}

A
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3) T&
AZE 7+ A5 &L Jana9} Upadhyayo] ®l¥o| wal wt. cheese / wt. milk X
o2 vetich
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5) Cheddar cheese®] cholesterol A ZFEA 1} GC AFEAL 98 A FFH]|

A8 0.25g& screw cap tubeo Wi 025ml WEFEFEE(S a-cholestane 1mg/mli
98% ethanol)®} 10ml 2M ethanolic potassium hydroxide(KOH)-& g H7}3 & z 53}
stk 79C FE5ZoAM 10087 H3 3 & dgo S 1zE Sml
hexane®} 2.5ml distilled waterE H7}slo] mwt 3 3 By A=AS 375
round flaskel] @ttt 2 5 Sml hexaneL #H7}abe] iyl
o o2 33 VEANI}IAYG FEAS AUYTEVZ2 FEAZ F Iml hexaneol| =
microtubeo] ¥ T3} T} Microtubeo] B3t AlFo|A 2mlE 33} Table 29} 22
Z7 4 GCol injectiond}e] cholesterol®} cholestane®] ™ F-2 A7tz zhzhe] w3 w
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Whole milk

Standardization

Pasteurization

Homogenization

Addition of B3-cyclodextrin

Centrifugation

Addition of starter at 36 C

Addition of CaCl,

Homogenization

80~-90min

' Whole milk

- milk fat 3.5%

-72C, 17sec

- concentration: 1, 2%

- 0.6g / 15kg milk

- 0.03% (w/w of milk)

- 2.85g / 15kg milk

- whey acidity 0.11~1.12%
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Setting

45C in 45min

Cooking I - whey acidity 0.18~0.19%

Draining of whey - whey acidity 0.22~0.24%

Acid ripening I - whey acidity 0.5~0.6%
Stretching and molding - 7min at 70~80 °C

Cooling I ~-2hrs at4C
Salting I - 23% salt solution, 2hrs
Drying I

Packagmg

Fig. 1. Flow chart for the manufacture of xI=2| oiling off& Z
2AI7|12, 40 HF & doLt= Cheddar cheese from
homogenized milk treated with f#-cyclodextrin



6) &34 BFE HA

SchreiberA] @ M (Tunick )l 23l 5Smm X 18mm(depth X dia.)2] YHAEE W9
90mme] Petri WAl BT 232CAM SE ALRYE 9 88 NBe A7
282 paperE ALE-33on, Crouton $o 10g A= AR A=(10g)E FT1F
=t} AJE85 400C Gas oven o] ¥ 287 718X sy, 187 A% & ¥3=8
of £at}. oyl A&7} 30cmolite] AdAe] g W SHeZ AHsw, 20ecmo]4
o 44, 10cmo]/\lo]rd 3™, 5~10cmu)gte 24, 5cmu| 9 1d o2 sttt

R

7) A F4& 3 27 (texture) HA

A 810gE Smm 0|32 ZA ¥ LR F & plastic bagell Fo| 4Tl A
10027+ olAF f3A7 ¥, J&3] HFH(6.00+0.001g) A|EE 200mm screw cap
pyrex tubeol] 2o] 487+ A4 B0C)o HAAIZ F, 60T acidified water(pH 2.2 with
HCD) 10mlE H7bstels 27r 94Reath A48 §, 2549 metanold) 1 :
Iviv) E4A 10mIE F713te 65T 250 28T #8A7]1, 28 44 &8st

o thA] 70Te 250 187 §3AF k. Pasteur pipetS Ap8-3le] £z E butter oil
=3} methanol& Gerber bottled] 71 &, 70CY &5 287 #3472, 3870 o

ARt ooz 387 65TAA 3420 7 #53E Kindstedt®} Foxo]
He AHgkTh

3-5°C9 WA A 3047 HEF X ZE 10mm X 20mm(dia. X depth)e] A5 2 ¥t
So] ALdA 3087 #xst &, Rheometer(CR-200D, Sun Scientific Co., Tokyo,
Japan)& A}R-3}o] hardness, cohesiveness, elasticity, gumminess, chewinessg Z%3}%]
t} S2AZAL 29 modeo A table speed 100mm/min, grape speed 50mm/min, load cell
lkgol 3, &Aoo A& pressure sensor rodE A& 20mmgl No. 6£] probeo] it
ol oz & A 7HAY FAHX g F M9 AFAE U

(1) 7 E(hardness):= first bite®] 7173 =& peake] Fo|E forceZ 23} T

2) B A (elasticity) R WA peako] ALHAA 7HE 22 AN A =
WA peako] AlRHAM 71 & F7AY A B2 YA

(3) &% 4 (cohesiveness)& T WA peako] AAE A WA peako] HWHOR Y
groz FAskth
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(4) &7 A(gumminess) = hardness X cohesiveness

(5) % & A(chewiness) = gumminess X elasticity chewiness

FAJFAF = 1000, 1300psi(52.5, 70, 9lkg/em)F} B-cyclodextrin H7}FEH(1, 2%) 0. &
&2 AZH Cheddar cheesed} #ZAF} B-cyclodextring] 2| & &2 Fe

control X]29] #A5A EAL v|ust7] ¢33+ appearance, flavor, textureS ¥ 7}3}91
t}. F=AA 89L& Cheddar cheese®] appearance, flavor, texture S4& 233}
E6ES Audt & FAANA At dsHA o #5A4 549 ZE Bt
5 7R AP e BePAdA Dozl A SAS
o] -&3le] HAHEA(ANOVA)Y HA Foat AAF LR FA AsAth
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1. 2279 cholesterol HAHE

-] cholesterol 2 oF 75% o]Fo]l fATol Easta Jow, oF 25%te] &
Ao A BEd HeEE L{Fol EAsty] WEo B-cyclodextring}e] A¥o
cholesterol 2 Ao 2 AAs7] AdHc FALTA Ex)3t= 75%<] cholesterol-&-
%ZWJ?OM B2YAZ 4 Qe #AE) vt e, gy dubded =9
g *}%3 d 2 olfE A=Y AxnAy @A uFql
ALEsl Az A2 A=Y YA Z7)7 E
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g4l c2002d € o

gol AAE 2 AR (Ah AZ)E B, g0, dade] 02 REAR(x)S v H
7bted Aol AES thg HohPEel wet Whe) TN BEARY x BT} A} O
o8 e 1, 2E Ume 2 ok ywd 3, xo) Aolsk glow 4z skn xuo ous
ZoW 7, BE FoW 6, ok BoW 52 EAH F4AL.
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2.8 n
1 2 3 4 5 6 7
3. 923
1 2 3 4 5 6 7
1: g FZF U, 4 : R% Aol 98,
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) 23 g9 9P

#3240, 250, 500, 750, 1000psi(0, 17.5, 35, 53.5, 70kg/cm)oN A -2 cholesterol
AAN 71F & #ALYE A9ty At FH2E 60T, B-cyclodextrin 3
7}eF 1%, WeHE S 800rpm, WREA] ZF 108, 9AEY £& 15 x g, dAEE NS
10822 3% _

32 &AL 0, 250, 500, 750, 1000psi(0, 17.5, 35, 52.5, 70kg/em)Z A 2§+ -2
cholesterol A A&< 74z} 30.29, 35.64, 49.17, 64.88, 75.64%= & o] =y
2§93 (p<0.05) z}olE Holw Zrtetgith wA ¢ 03} 250psie] cholesterol
A& zbo)7} 535%8 AX &L Aog Hol @A ¢4H 250psic cholesterol 7ZHA&
S 98 #A 7L uvega, #F ¢E 1000psid uf 75.64%E MY =&
cholesterol ZH4&& Uehith $79 Tl ol&5He ¥ dtzez 70~
200kg/cri(1000 ~2850psi) A &o]™, Saito: $-f¢ #33 e vludy e 7
ol 70kg/cnf(1000psi) o 2= FE3ttha St th A= ARAE & gHol

2, curd® HAuAF vt Ao] 743t E3] Cheddar cheesed A7 23} Fol

o oy
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N
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3l Aol 9o, nud G oM XZRE A|Fde= ROl o]} AHES
H438 4 Autu AFEEQ T, whole milkZCheddar cheeseE | 235E= 2 AF
= 75 3 1000psi(70kg/em) o] o] #RAUYHE ol&3E AL viEASX Foa

A 82 o aly w
X

tjo

2)
AL =)o} 1000psi(70kg/cr)e] T2 g o)dlol A cholesterol ZHA&S 53
gooin AEach

PN

T

N

) #dLex9 9
AL%E 50, 55, 60, 65Co A 79 cholesterol A Ao 714 aHAQ] FALEE
Aesty]) getd ¢ AN AF Auatn ALREE FE L 1000psi(70kg/r)
of B-cyclodextrin d7}3F 1%, ¥4 T 800rpm, L THAIZE 207HE, YAEE &= 15
x g YAEY ANE 20822 3t vudE At 7= S0TCY o $f2
cholesterol Z+A&o] 71.75%%2 YElgy, #A2EE 55T 9§ v #AALER
7295%2 S0CHTF & 12% Z7stg o, AE7he) &9 & (p>0.05) xtol= gldch
2 2% 60, 65T 419 cholesterol Z+A&L 75.71, 78.22%= #-9] A ¢1(p<0.05) z}o]
& Holy Frtstdth RE FFE XA T1% o] cholesterol ZFA&E e
I F T82%E M w2 FAES He 70T/ A3 ¢HEEE #FHAGD

0

Sl



2 - 60~65T=2 ¢aA Jod, & AFdMe 7tsd
#Ey 2EE ’;‘l°]' AAAA Wy FF WA & EHE JidistnA
EEoA 989 cholesterol Z+A&d] vl X
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3) B-cyclodextrin®] <&k

opof| A} AAE 89 cholesterol #|Ao] HZFat FAt 1000psi(70kg/cr), o2&
T 70CE Aa® <o B- cyclodextrin F7}g 0.5, 1.0, 1.5, 2.0%% A3dtd AR
ol Ztzt A7 T WUHEE 800rpm, WHHRE 20T, LA 108, 9ARE &=
15 x g, QAR A7HE 20802 IASA FASEA vl AFstAc

e e S8 cholesterol A Ao WA= AL 059 1.0% Alolo] W A,
15% oldeMe 2 I "AA FRA, [J’-CYCIodextrin Hotgol SHErE
cholesterol A7 &< Z7}51% o)

o

2. &€ &3

747} o2 FAYY =, 0, 750, 1000, 1300psi(0, 52.5, 70, 9lkg/em)$h B -cyclodextrin
A7}, 1, 2%)22 a3 ¢f2 A ZH Cheddar cheesed] F&& FAH} B
-cyclodextrin®} A& 3}A & control X|=29] F&L 1054%H L, #AYH 750,
1000, 1300psi(52.5, 70, 91kg/cm)oll B -cyclodextrin 1%E A &3 $+FZ Az F&2
Z}z} 12.53, 12.58, 12.59%= control X =&} Bl dle] EF 18.88% o] F&o] A
Hon, FRALE 750psi(52.5kg/en) ol AN E FEAHO F/MEFE o] Fo}
7} BAEHYA T {9 A (p>0.05) ztol= iyt FALE 750, 1000, 1300p31(52.5, 70,
91kg/crf)ll B -cyclodextrin 2% 2 23t 92 A ZFCheddar cheese?] &2 12.56,
12.59, 12.57%Z control x| =2 ¢} H|Wate] BT 19.17% o)A F&o] FAHAOH,
A 750psi(52.5kg/em) ol AE £ H(p>0.05) zolglel kbl & 1}017}
Z= A
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3. Cheddar cheesed| cholesterol MHE

A7 B-cyclodextring] A& 3tA & $82 AZH control X =9 ¢
o SR 2380%, THEA 2346%, S 48.61%, ash 2.32%2 ERIC. &
23.80%9%! control =9} cholesterol & & 81.47mg/100gelRz, TwAYEHIA §B
-cyclodextrin A 7}&-& 22]ste] A|Z3F Cheddar creese®] cholesterol A4 & & Table 7
3 2

A 750, 1000, 1300psi(52.5, 70, 9lkgem)oll B -cyclodextrin 1%E H7}3to] A%
B Cheddar cheese] cholesterol 3Fsk2 39.77, 29.40, 27.72mg/100ge 2 z+7z} 51.19,
63.92, 68.43%2] cholesterol AA&E BYx AR F93H(p<0.05) zto]S et
H FAYHAO] o} ALFZ cholesterol AALE F7}eQch #AYE 750, 1000,
1300psi  (52.5, 70, O9tkg/em)dll B-cyclodextrin 1.5%% g 3te] Az =9
cholesterol ghaF2  30.73, 32.86, 20.15mg/100ge = Z+z} 6228, 71.94, 75.27%9)
cholesterol 728 B3, ol EF MR #H(p<0.05) AolE vehs 7
Ztgo] Eold4Z cholesterol ZAE&% F713t et S-cyclodextrin 3 7F&Fo] 1%k
Oe 2%Y W 9 2 AASEE BIon, gF¢E0] FolAwA 8- cyclodexmn 1
I 2% Hrte HE 7 e AAE ol FoARE AL B F UYH E
Me TALEH 1300psi(9ikg/en), B-cyclodextrin H7ME 2%Z A3 —?—%E bigee

FE
o?‘:

Bc}-o

>

—

Cheddar cheese7} cholesterol 7ZFA&o] 75.27%2 7}% =gttt #AYHE o =4 3
 whole milkZ A &% Cheddar cheesed] cholesterol A& % A3 gAE + g&
A2 AL o, 2 X2 F4& AFs] "Wojxd £ glviy A"

4. o4 (Meltability) ZAl

747} 2 ALY =, 0, 750, 1000, 1300psi(0, 52.5, 70, lkg/om) T B -cyclodextrin
270, 1, 2%)2.2 A3 72 A ZH Cheddar cheese®] meltability & Table 83}
2



Table 2. Effect of various homogenization pressures and B8
-cyclodextrin concentrations treated milk on cholesterol
removal from Cheddar cheesel

o ) Concentration of B -cyclodextrin(%)
Pressure of homogenization(psi) 1 | 5
- Cholesterol removal(%)

750 5119 + 0.88° 6227 = 0.88°

1000 6392 + 0.88° 7194 + 088

1300 6843 + 0.88° 7527 + 0.88°

‘Means of triplicate. Means with the different letter are significant(P<0.05).

"Other experimental factors include homogenization temp., 70°C; mixing speed, 1200rpm;
mixing temp., 10C; mixing time, 15min; centrifugal force, 26x g centrifugation time,
10min.

Table 3. Effect of various homogenization pressures and B
-cyclodextrin concentrations treated milk on meltability
of Cheddar cheesel

Pressure of homogenization Concentration of S -cyclodextrin(%)
(psi) 0 1 2
- Meltability of the cheese(%)
0 3.32+0.04° NA* NA
750 NA 2.82+0.04° 285+0.04°
1000 NA 2.37+0.04° 2.36+0.04°
1300 NA 2.25+0.04° 2.2510.04°

‘Means of triplicate. Means with the different letter are significant (P<0.05).

2NA : not available

723} B-cyclodextrin®] #Hz]& 3A & control x]2¢] LIPAL 332emP 2, =}

ol Ao

} ol

[N o
wy aok

[ e o o R e

M
o

daAglE

B-cyclodextrin H7}&ko] M2 &34 ol= A9 Az, #
o] AAFE gaido] Aty Bud Ao dxsgnt gutdozw =
=STE gaAdo] £7}8}m, Cheddar cheese?)
S ZEE JIEE W &85 dIAEY

FAe

lo
>

A g7 HAAE AL A
Q=9 ZA 7} olPgz mE7 W
AL gd=E A& Ao =77 Fo}R 1,

1w casein micell IE= submicello] Zfo}zl X ubgele] Fabo] Z7lEo] A9 A3
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emulsification A7} Eof &alg xute] HY L w3sld &AL Ar"Ty o
A Aok E XZ curddl®] Ca, PY FE, AZ2UYY FEIZH NaCl 8z =
Cheddar cheeseo] &8Ao &S Fohu 44 Yot

WA (Expansibility) ZAl
A4z e #AYY F, 0, 750, 1000, 1300psi(0, 525, 70, 9lkglem)3} £ -cyclodextrin
B2, 1, 2%) 22 Ael@ $F2 AZY Cheddar cheesed] B34S Table 95} 2.

Table 4. Effect of various homogenization pressures and £

-cyclodextrin concentrations treated milk on Expansibility
of cheddar cheesel, 2

Pressure of homogenization Concentration of £ -cyclodextrin(%)
(psi) 0 1 2
- Expansibility of the cheese(%)
0 5° NA’ NA
750 NA 2 2°
1000 NA 2 2°
1300 NA 2’ 2°

‘Means of triplicate. Means with the different letter are significant (P<0.05).

Expansibility was scored using a 1~5 scale; 5 : > 30cm, 4 : 20~30cm, 3 : 10~20cm, 2 :
5~10cm, 1 : < 5cm.

>NA : not available

T2 B-cyclodextrin®] & 31x] &L 42 AZH control XJ=9] WRAHO
30cm o]} st HFAALE M 453 £ 52 A 28y #AAHGE
F AzSoMe BF 5~10cm Aol & UEh) Gz 747t otn BFEE 3
Auo ¢e 2802 BRHE AstY AL 2 4 90w, Bcyclodextrin A7}k
Aolz A% L YT cheddar cheeseo] BFHE FE HH A%e et
2tk Calcium caseinate® ol A3} casein® rennin®] 28-S ol pH 624 %
oA dicalcium paracaseinateZ ‘H3lo} curdE FAstA Hoh. HFE sketchingI}
moldingS $EM = F WA Ayt dojurd oJAL A=rt AAH R Fr}sA

KR
=
s



U AS AA A7 o curd®} Aol H&3te] YElY s, oju dicalcium paracaseinate
= lactic acid®} ®FS3lod monocalcium paracaseinateztE A2 FFEE FA s
AL WES NaCl +8o0] gal4ol An UTY 2 ol}oz stde o H=y
1, AFHo] Fog, AAY A gojurs EZoth wek Mt AU A FrtstH
monocalcium o A] calciumo] frelEHo] et MEE 31§E<Q) paracaseing A A5} A
g =4, lactic acid7} UF Zo] AAHJAAYT A5 AAHE Z$ monocalcium o] ¢
o] Ao ZAsHA Hu BAALL FstEoiAA dot.

Y9 #H& cheddar cheeseE 71E93E @ £ & e +A8H B2A4
e e F= 2oz dyA ). FANA gL &
Aol M}Oﬂlﬁl dow, Eolg 2&glol AT 2y FES SHAEE Zold
A uFQl A E & fat-water interfaced)| A] caseind} S &3}A] H 1, 29 curd Ao #H
A gk Curd FAGA o] 22 Adate] Byt Nz AFAHL2 Fadvn
dzA At

=
e F

rlo

o

2] A ¥+ casein chain

6. XIYHMH FF

A7}t FAYY =, 0, 750, 1000, 1300psi(0, 52.5, 70, 9lkg/cr)3 B -cyclodextrin
A7, 1, 2%)e.2 A2d 2 AZH cheddar cheesed] R|¥}A]7 = Table 103}
A de

$23 B-cyclodextrin®] ] E 31A] ¥ $HE AZF control =9 XA A
AHTE 246%2 eI, FAH 750, 1000, 1300psi(52.5, 70, 91 kgler)oll B
-cyclodextrin 1% 2 23 $H2 A ZF cheddar cheesed] FXW Z+z}t 0.67, 0.37,
030%=2 #ALH FNEFE Zidte F¥S Jebden FAAY 0, 750,
10000si Apolo Al #2#(p<0.05) Ao]& Hojw FHAastAT TAYH 750, 1000,
1300psi(52.5, 70, 91kg/cm)oll B -cyclodextrin 2% 2 A &3 -HF2 AXH =29 oiling
offe Az}t 0.67, 0.40, 0.30%E oA =¥ FAYH F71E +F 93 (p<0.05) =
ol2 Rroln Astgtt FAe] Oiling offe] AL ZHAAA 4F topping?] A4
o] TAL FANIE AL TAZ Q& Ao =77} Fo}A| 11, casein} casein
2215 0] 2okl APToke] o] 7450} A9 P emulsification 4Hej7} Fo]
fAgol ZAHE AoR Agdnt
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Table 5. Effect of various homogenization pressures and 8
-cyclodextrin concentrations treated milk on
Expansibility of cheddar cheesel

Pressure of homogenization Concentration of A -cyclodextrin(%)
(psi) 0 1 2
- Oiling off of the cheese(%)
0 24610.03° NA* NA
750 NA 067+003" | 067+0.03°
1000 NA 0.37+0.03 0.40+0.03°
1300 NA 0.03+0.03° 0.30+0.03*

'Means of triplicate. Means with the different letter are significant (P<0.05).
’NA : not available

7. =&l (texture) AA}

Ztz} g8 #AYHE ZF, 0, 750, 1000, 1300psi(0, 52.5, 70, 91kg/er)¥ S -cyclodextrin
710, 1, 2%)0.2 A 2|3t $+FE A ZFcheddar cheese] FZEAJo] t}.

w83} B-cyclodextrin®] 2] & 3] Y2 control X 29| cohesiveness, elasticity &
Azke Ztzt 0963 0.93cmE YERYATE B-cyclodextrin 1%2 A3 $HF2 AZxH
cheddar cheese9] cdhesiveness, elasticity= T2 750psi (52.5kg/em)E W Z}Z} 1.04
o} 1.0lemP i, TALE 1000psi(70kg/cm)E W z}z} 1.049} 1.02cmP ow, F2A¢H
1300psi(91kg/en)d W Z+zF 1.073 1.03cmZ control =9} #3 X3 =g Alo]
of #oH(p<00s) ol molv} ZzAth  B-cyclodextrin  Hr}F] we
cohesiveness9} elasticity 9] z}ol= A9 Qx, #AYHo] F7184+E cohesiveness 2}
elasticity7} #zp F7tete Aoz Jehyth #23% {2 e Cheddar cheesed]
body:= control x| X dja] w9 Regu F4dstdct o] d AL uwjEo control

%] Zof B]3) cohesiveness$} elasticity7} 27}t Ao E AFEH Yt

Ztz g8 #2AYgE Z, 0, 750, 1000, 1300psi(0, 52.5, 70, 91kg/ci)3} B -cyclodextrin
A713R0, 1, 2%)22 HEF FH=2 AZY Cheddar cheeseo] appearance, flavor,



texture 5o g A5HA e T2 B-cyclodextring] M2 & A F& ¢4
2 AZHE control X|29] HIIH4-E 42 Adla Zzte] A g9 vlwste controlz}
254 540 A7l QoW 47, conrolitt oW 4oy, Um 4ol 3
= AR Blugel 98 74 AP er Hristdth o §9%(p>0.05) Aol AN
o #AAHol FEIHEA flavory} FAE AL, B-cyclodextrin 7} 2% 2 g
3 ALE Zhz} 450, 425, 46302 FAYZH o] Z715HA flavorrt FAEE HES
VERARA 2, control?} #A G A 2E Zho #9F(p>0.05) 2ol it FABE
A= curdol] salt AFE FA|F) 1, AR acidic flavorE o Z7HAAH TREA &
2 control X]ZR.T} flavor7} SAFE (36, 37, 43), B A A E control X]=Zo) H|3}
o FFEAYE & A=A B acidic flavorrt FH 723 ez #AHT, o
23 QRlE°] A2 flavors FGAIZ] A2 AR HTE Texture: F & chewy
texture 2 3§ 7} 8} th(Table 13, 14). #2750, 1000, 1300psi(52.5, 70, 91kg/cu)ol
B -cyclodextrin 1%= &g $F= AZF Cheddar cheese] texture scorer z}z}
1.75, 1.67, 1.442 control 2} & =g 3t 5(] S ol fo A (p<0.05) zto]E Holn
texture score7} 433 HolAE AL E £ UAoH, #EAEE A=2EL #F9F

(p>0.05) ojgle]l FALH O] FrtataA Fadte ZEE et

1)

Table 6. Effect of various homogenization pressures on sensory
analysis of Cheddar cheese made from milk treated
with 1% B-cyclodextrinl, 2

Homogemzatl.o " pressure Appearance Flavor Texture
(psi)
03 4.00+0.19° 4.00+0.31° 4.00£0.26°
750 4.89+0.19° 4.25+0231° 1.78+0.26°
1000 511+0.19% | 4.50+0.31° 1.67+0.26°
1300 5.56+0.19° 463031 1.44+0.26°

Means of 8 replicates. Means in a column with the different letter are significant (P<0.05)
’As the value increase from 1 to 7, the intensity of sensory characteristics increases.

The score of control was 4.
*No B cyclodextrin added.
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Table 7. Effect of various homogenization pressures on sensory
analysis of Cheddar cheese made from milk treated
with 2% B-cyclodextrin1, 2

Homogenizati.on pressure Appearance Flavor Texture
(psi)
03 4.00+0.18 4.00+0.28 4.00£0.24°
750 5.00+0.18" 450+0.28° 1.89+0.24°
1000 522+0.18% | 4254028 1.56 £0.24°
1300 556+0.18° 463+0.28° 1.22:+0.24°

'Means of 8 replicates. Means in a column with the different letter are significant
{(P<0.05)

’As the value increase from 1 to 7, the intensity of sensory characteristics increases.
The score of control was 4.

*No B -cyclodextrin added.

(8]

T2 ¢E 750, 1000, 1300 psi(52.5, 70, 91kg/cm)] AB-cyclodextrin 2% 2 X &3+ $-&
2 AP A=Y texture score: z}z} 1.86, 1.56, 1.222 o] ¥ controlm} T2 X

g A 2E rol F9H(p<0.05) x}o]E woln texture score’} A@E] WolRom,
TARAG AZEE FH(p005) Aolglol ZALHel ZAREA garse Y
UERR At Cheddar cheesed] A Ao 2= WE dusAY £ B 2oy

R

L FBA, B G A 5o UTHEd). OB $4F BAGY agoz 2y
T Ztzhe #AAY A ¥ B-cyclodextrin® 2 x2] 314 cholesterol S A A3}
I, FAY S 2.0% o|3tE T &35t low fat, low cholesterol Cheddar cheeseS
Azdas old ddEel A = control =9 A A} Cheddar
cheeseE A|Z2E = Y& Aoz A}

o

d!

V. & ¢

2 A¥L B-cyclodextring A}£3}e] cholesterol 2 |73 FH-SZEE choles-
terolo] AAH = Az F7L FH3}T, 2 2P0 wal AZF Cheddar cheese



lo

S
=

E4 9 35 AANE FoZH cholesterolo] A7 E Cheddar cheesed] 7 7154

zAstEd 1 342 F3 Qi mebd #ALEE 0TE Aoy, AL

750, 1000, 13009si(52.5, 70, 91kg/em)E, B-cyclodextrin H7}FS 13} 2% A al5hod

A3 67} 9] Cheddar cheese9} F3L 312l & B-cyclodextring] Hg]& 3}x

o

R

SHA 59 A¥E AAs control X =9 A §A}EH cholesterolo] A A

2

control X]=7+9] &, cholesterol AA&, &34, FAA, AWEHL, 2274},

oo

Cheddar cheese 7§e] 7} A& A x3gn, 1 AdE o3 o).

. Cholesterol & A7 Cheddar cheese®] AZoA HHzAL F#AYE 1000psi

(70kg/er’), TALE 70T, PB-cyclodextrin 71 1.5%P o], ojm $£89
cholesterol®] #| A &0] 86.05%% 7} =A Jelyth

. A gk 23.80%9) control X]Z¢) cholesterol 38 81.4 Cheddar cheesedl] A

& cholesterol & &Fo] 20.15mg/100g.2 2 cholesterol A A &0] 7527% 2 743 =7
e T}

. BAde AF L 1300psi(91kg/cm)oll B -cyclodextrin 13} 2% A8 x| Zoj| A

2.25cm(control 3.34cm)E V7 wigromn, HAQHol FrELE FEAo] A
sl (=9 £8L AR

Hardness, gumminess, chewinesst= #3243 1200psi(91kg/cm)ol] B -cyclodextrin 1%
2 HPs AzolH 7zt 713 ¢ 203kg/er, 2.18kg, 2.24kg/em(control 5.46kg/
carf, 5.24kg, 4.87kg/em)E YENJA OB, control#} cholesterolS A AF X=RE A}
ool #-2}#(p<0.05) Ao]Z Holy E ZAE Vel

.ol A¥AR, ALY 1300psi(9ikg/ler)oll B -cyclodextrin 1.5% 3 7}3+ Cheddar

cheeseol| A} cholesterol ZFA&0] 7527% 2 71 E%ton), @2 287} Cheddar
cheese2] <&, oiling off, appearance score, flavor scope & FHAIH T, &4
g At ez
el cholesterolo] A HE 4 A7/ @Cheddar cheesed] 7§ 7h5Alo] B F

=t

3 3§3A o] hardness, gumminess, chewiness, texture scoreE
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Abstract

The present study was designed to examine the effects of different homogenization
pressure, homogenization temperature and j-cyclodextrin concentration on cholesterol
decrease rate of Cheddar cheese, and to optimize the factors of cheese manufacture
Process. Il. The hardness(control 5.46kg/ci), gumminess(control 5.24kg), chewiness(control
4.87kg/cm) reduced to 2.03kg/cuf, 2.18kg, 2.24kg/cm, respectively. In the result of sensory
analysis, treatment of homogenization for cholesterol removed Cheddar cheese improved
appearance and flavor, however texture fell. In addition, the resent result of the study
indicated that about 75.27% of cholesterol in Cheddar cheese could be removed, and the

possibility of development of cholesterol decreased Cheddar cheese was observed.
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