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o] 2 e Aol Jstd ¢f, 2Y 22la ERe A2 Me SY2HE A
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2. 25X/ (Milk treatment)
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4) 2} ofv|=4te] H A (Analysis of free amino acids)

FAAs®] RP-HPLC 42 lzco WH(2000)0] uwle} o]Fojxtt AEZES HEH 29
600pum. 486 ZA T T7] 254nme] HPLC Al2"lo g2 EAg =t dgyyg LAXEY
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5) #5384 <l £ (Rheological analysis)
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7) B AA EA(Statistical analysis)
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S AHE HMHE2F viE(Cholesterol removal rate and composition)

o] dFE Atk A= Az glojx FH2EE] Al A7 2P R, 544

o) g, a2 A £48 257 dolh A 20d 7 Fel2H B Fre =
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20003 APl E 2R =9 ZH2HE A7} 63.9%CIA0 Aok A= wigt
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Table 1. Mean chemical composition of cholesterol-reduced Cheddar cheese’

Component Control Milk treatment’
Moisture(%) 41.3° 41.7
Fat(%) 38.0° 34.0°
Protein(%) 28.2° 29.0°
Cholesterol removal(%) 0.0° 79.3"
Yield(%) 10.5 125

' Means within a row with different superscript letter differ (p<0.05)
? Means of triplicate

Table 2. Concentrations of short-chain fatty acids in cholesterol-reduced
Cheddar cheese at 5C for 7 mo'

Treatment RiPemng FFA concentration (ppm)’

Period(mo) G Cs Cs Cuo Total

0 17.8° 16.8° 20.1° 198 745°

Control 1 18.7° 17.7° 0.7 24.7° 81.9°
3 18.5° 175 215° 26.0% 83.5°

7 19.1® 175° 20 238 82.4°

0 18.0° 16.9° 20.6° 21.0° 76.5°

Milk® 1 19.0% 17.0° 21.3 24.6° 8.1°
treatment 3 21.8%° 17.3° 05 27.7 89.3°
7 2.8° 17.6° 23.0% 27.1° 90.7°

! Means within a row with different superscript letter differ (p<0.05). Means of triplicate
2 C4 : buytic acid Cs : caproic acid Cy : capric acid
* Homogenized at 1,000 psi and treat with 1% B-CD

3. e mz|o| EX|gAHFFA)S] & A (Production of short-chain free fatty acids)

&L o] FAMAte] Ag X = ste] AYH ARE o]F1 e AL
AHdol ot webA e aEle] TP Fejel gAe aEste Aol o
ddolth e n2e F ALAE FAHL2 STAAAM TAE T A4 A
T AzoM FAs @ A= FAA FAo] AT Bo ¢ EA BEHJ 70

=471 F &L 189 FAPE ALY wEF2 04EoA 1REAA S 713bE

lo

atolz} me] A ok Py IfERY &L nE F AAY e A5
gt &A7)7F F 7029 butyric acid(C4)9} capric acid(C10)e] W& FxHkaF &

e e e
Mo
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o kel Few oA lipolysise] 37 WEolrhn 2¥ 5 ek S5l A7 71
A3 A% Hjgln FAse| o5 BYFATGE AL A7 LobgdAE ALolT 1}
oA elohAlE ERY TAHE SR} lipolysis® A3 S7HIYIT S %ol B
AssA:

AL Ashzt TSl A AHR FE B2 F V) Witk metd G
o2 B Aol 48 842 AAHIAE A2e o glold FAPE Y F
ZA3h B-CD Aeld) 42ge gex Aune Aol o] AN Baseh

of AN T Aael FHE AZ BTt FAH B SHE ASB Azl A 2
Ugtth o] A3k BCDAS BE 1Y B APRS A QN 3L L 9
A gk
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r
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Rirening period (mo)

Fig. 1. Change of acetaldehyde production in cholesterol-reduced Cheddar
cheese ripened at 5C for 7 mo.
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4. NVFC9 MM (Production of neutral volatile flavor compounds)

NVFCS] A4e AZAZY 2404 pCDAY 22 Azle] A% oba) T@1-200A
g o] Uergck

Ao} 07) 2] A5 o EL B =7t A HAE ] rhrt 771€ &) 0.778ppm7HA] A2}
Aoz Frigich vwajEd, FEsE $FE ARES X2 B4 o ELHE| =9 4] 2
71&A G 071Dl A ZAFE 0.23ppmo] G 7Y A 0.59ppmod APAHQ Z718 ik

Aehs AR gt olojA F AFAA Hl5d Ads HolFa S AT (292)
0 ol odgs AFL F A=A 748 AR Z25E 5de =2 S7HEJA (A
o} 168ppm, -H-28] 133pm) F3oA Holxj= t}2 NFC+ dimenthylsufide, acetone,
ethyl acetate, butanone, pentanone. 18] 1L hepatanone©]t}. 37§ &4 u) o] AEEL &4
717koly Bk 2 3747 o agAbololl A ¥ Aol S HolA] gheth o] Ayt NVFCr} A
of73t vlwslA Fe2BlEAs A AzelN A5 wee voZET

Table 3. The production of neutral volatile compounds in cholesterol-reduced
Cheddar cheese ripened at 5C for 7 mo'

Ripening | . Ethyl-
i Dimethyl-
Treatment | period sulfide Acetone | acetate | Butanone | Pentanone | Heptaone
(mo) (ppm)
0 530° 7.90° 410° - 597 2.81°
Control 1 531° 6.80° 3.02° 119° 567° 2.66°
3 5.00° 6.87° 3.09° 122° 5.70° 268"
7 4.71° 7.79° 3.02°° 117° 5.64° 267°
0 543 6.70° 331° 1.21° 5.69° 2.69
Milk? 1 5.28° 712° 344° 122° 6.30° 287°
treatment 3 5.65° 7.10° 423° 1.25° 5.68 362°
7 477 6.94° 311° 118 5.64° 2.66°

! Means within a row with different superscript letter differ (p<0.05). Means of triplicate
2 Homogenized at 1,000 psi and treat with 1% B-CD
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Fig. 2. Change of ethanol production in cholesterol-reduced Cheddar cheese
ripened at 5C for 7 mo.
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Fig. 3. Change of total amount of bitter amino acids1 in cholesterol-reduced
Cheddar cheese ripened at 5T for 7 mo. Bitter amino acids were Asp,
His, Arg, Tyr, Val, Phe, lle and Leu summarized from Table 4.

68



HICH X|=2Q] 22| JHE - 11

ZEebAE valine, phehylalanine. leucine. lysine7} BE MEo|A FE o] Fth lysined] A%

628l 2EA =% glutamic Ak} leucine S AoJEol A E8kth B-CDA 29} 28t
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rkﬂ rlo

6. 5=5t& E3l(Rheological characteristics)

A2 o] EAe oA BCDﬂal@r wAste] g2 ESo ek dAsE ot
1%p-CDA 2 =29 Z¢ AEdd dojr 253 drh AL Z¢ s 54 3
N Aol 67.8% 17}%# I g FAHAT ARWE 54 0-148 5 A7
HA=E 374 #435) § /e 2§ vttt MR Nl FEgE BA
ok Aol A = TFARE 235; IANLAME LA F glgich o] ARSL dx
A B slolA s A $RE UE Azt mE S48 1YE tEAES

7.

i

=Z 73 (Sensory evaluation)

2
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Table 4. Production of free amino acids in cholesterol-reduced Cheddar cheese
ripened at 5C for 7 mo

Amino Ripening period
. 0 mo 1 mo 2 mo 7 mo
acids T e el 7 pregy)
Control' | Milk” | Conirol | Milk® | Control [ Milk® | Control [ Milk
I mol/ g cheese
Asp 0.69 0.96 149 213 3.08 410 380 6.58
Glu 3.02 5.89 11.01 13.0 21.43 34.24 23.51 40.20
Ser 043 0.53 0.59 0.95 1.10 435 1.64 5.49
His - - - 0.45 0.53 1.20 1.21 3.18
Gly 0.29 091 1.60 233 314 477 3.96 6.59
Thr 1.20 1.33 1.26 142 1.93 421 2.39 6.19
Arg 0.13 1.27 2.48 2.63 274 2.67 281 311
Ala 1.29 2.90 2.94 3.96 372 7.57 5.70 10.93
Tyr 048 0.61 1.06 1.31 1.04 1.38 1.08 1.53
Met 033 0.57 0.56 1.04 1.27 3.15 213 4.34
Val 1.38 2.90 4.65 6.63 11.35 15.34 13.03 19.01
Phe 0.95 342 5.58 7.89 11.83 14.33 12.62 18.72
Ile 054 0.82 1.22 1.74 421 6.36 3.60 8.53
Leu 249 5.63 941 14.98 23.60 27.38 28.04 36.90
Lys 212 3.71 449 5.91 10.33 1556 15.56 40.95

'Control, *Homogenized at 1,000 psi and treat with 1% B-CD
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Table 5. The textural properties in cholesterol~reduced Cheddar cheese ripened at
5C for 7 mo'

Treatment Rx.penmg Hardness | Elasticity |Cohesiveness|Gumminess| Chewiness
period (mo)

0 559,938 64.8 47.5 3415 227.0
Control 1 1,083,846 76.2 60.6 1,145.3 8722
3 575,631 76.4 67.8 824.8 646.1
7 546,116 769 67.3 451.0 3471
0 552,151 777 679 538.1 2389
Milk? 1 627,590 791 69.2 6159 487.4
treatment 3 895,676 709 56.3 717.3 508.9
7 7,886,133 455 345 397.5 188.2

! Means within a row with different superscript letter differ (p<0.05). Means of triplicate
? Homogenized at 1,000 psi and treat with 1% B-CD

Table 6. The sensory characterics in cholesterol-reduced Cheddar cheese ripened

at 5C for 7 mo'

Treatment R1.p cnmng Texture Overall . Flavc?r Acid Bitterness
period (mo) flavor intensity

0 1.0° 11° 1.0° 11° 1.0°
Control 1 26 23° 21° 1.4*‘b 20°
3 3.3 31° 3.0° 31 26°
7 56° 46® 4.7 29° 53°
0 77° 2.4° 3.0° 23° 49°
Milk? 1 20° 34° 34° 25° 4.7
treatment 3 13° 37 41" 43 5.0°
7 16° 50° 59° 6.0° 6.7

! Means within a row with different superscript letter differ (p<0.05). Means of triplicate
? Homogenized at 1,000 psi and treat with 1% §-CD
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ABSTRACT

This study was carried out to find a cholesterol removal rate, flavor development, and bitter
amino acid productions in Cheddar cheese treated with -cyclodextrin (B-CD): 1) Control (no
homogenization, no B--CD), and 2) Milk treatment (1000 psi milk homogenization, 1% B-CD).
The cholesterol removal of the cheese were 79.3%.

The production of short-chain free fatty acids (FFA) increased with a ripening time in both
control and milk treated cheese. The releasing quantity of short-chain FFA was higher din milk
treated cheese than control at 5 and 7 mo ripening. Not much difference was found in neutral
volatile compounds production between samples. In bitter-tasted amino acids, milk treatment
group produced much higher than control.

In sensory analysis, texture score of control Cheddar cheese significantly increased, however,

that in cholesterol-reduced cheese decreased dramatically with ripening time.

Key words ZF#|2~8|E A7, B-cyclodextrin, A} A=, #23}
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