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£ A9L A8 S2%FFT AF3ddN AL B255AA 2 AzEn AFEsEHE
AFE55YA (Buechi, R-205, Swiss)E AzHAH APNEE 17% LYE, 27% DY 5
2 % AFTFERE AZSNR, YEHS control2 YT, FEH9 wE ke HPLCE
ZAsged F843ue& RSpak DE-413L column(SHODEX)& AF&3ted  262nme] UV
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obv]:=4t2 Bidlingmeyer 59 W& o]8slo] HPLCE AHg8te] BAsn walga Ay
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TE EA91n BEPANAE cooked flavor, oxidized flavor, cheesy flavor,

fat-taste, oxidized taste, off-taste, overall acceptability® 9FWo2 BT,

g3 % ng

o

lebel Ha
T84 vgd

ngLol 8 w54 490 §F9 WslE Table 13 Zoh. L-ascorbic acide
Trt B7} control®th 68.9% #aZol 7174 &4 o] Bz, Trt €7} 308 Zad
L-ascorbic acid®] &4%ol 714 H . Niacin, thiamine, riboflavin® F&H9 Za
&°] AR Pyridoxine& FERAAME 2%F22 FZHYDL AFFFH 3¢ AY =
FE FAA Y. $EFFY £84 vEYY e FREERY B AFFERR
o wEe Zago] Am, 2 FAEEFRY AL 17% 2IEE M FEFG) 2

84 /M BEREG vE Y Fago] HYd
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Table 1. Concentration of water-soluble vitamins in freeze-concentrated milkl

(Unit : ppm)

Water-soluble Control? Trt A (FC)  Trt B(E) Trt C(FC) Trt D (B)

vitamins
L-ascorbic acid 3.87+0.25 2.256%0.21 1.20+0.28 3.71£0.55 1.24%0.16
Niacin 1.28+0.02 1.1740.01 0.17£0.38 1.14+0.02 0.54£0.02
Thiamine 0.31£0.11 0.18+0.01 0.14+0.02 0.291+0.12 0.02+0.01
Riboflavin 1.28+0.05 1.23+0.01 1.214£0.01 1.2140.01 1.25+0.02
Pyridoxine 0.08+0.01 0.03£0.01 0.00£0.00 0.05+0.01 0.01£0.00
! Mean+S.D.

* : Significantly different at p<0.05 level by paired t—test.
“Control : raw milk

Trt A @ 27% total solid (freeze concentration ; FC)
Trt B : 27% total solid (evaporation ; E)
Trt C @ 17% total solid (freeze concentration ; FC)
Trt D : 17% total solid (evaporation ; E)

@ A&4 vg

547 F58 N84 vele £ A (Table 2) retinol e Trt C7F A|Y ¢Astn
Trt A% Trt B7F $AF8E A &2 Bth. Tocopherol Trt OTrt A>Trt D>Trt BE wjehyl
Zags 2929, tocopherol thE AEA vlgle] vjs) AFFHERA A+ T 9 &

. 00 =1
o]

& &A4EE Boled olE tocopherolo] F4b3tA] A¥E FOEH retinol T BEWIA
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FB AR AAL AHo) #uH7) gEolrt. Cholecalciferold] B4 RE A9
oA ol FHoj FoA AolE Holx &ch. FHF AguEY Fe FAFFH IF
FEFROG HER gage] Hlon, $£484 HEW Brhe I 3agol 34 &4t
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Table 2. Concentration of fat-soluble vitamins in freeze-concentrated milkl

(Unit : ppm)

Fat-soluble Control? Trt AFC) Trt B(E) Trt C(FC) Trt D (B)

vitamins
Retinol 0.54+0.02° 0.50£0.03 0.39+0.01 0.5240.03 0.51+0.03
Tocopherol 0.5240.08 0.39£0.07 0.15%£0.10 0.4240.10 0.26%0.16

Cholecalciferol 0.03+£0.01  0.03£0.01 0.02£0.01 0.02%£0.09 0.02+0.01

! Mean+$.D.

+ © Significantly different at p<0.05 level by paired t-test.
“Control : raw milk

Trt A : 27% total solid (freeze concentration ; FC)

Trt B @ 27% total solid (evaporation ; E)

Trt C : 17% total solid (freeze concentration ; FC)

Trt D : 17% total solid (evaporation ; E)

FEotu| At A BY

FEFY Azpdd wE fEd o £3 23 feoivixitd dEFAMRG T
ZHAA B4 vERer JAFFFHET FEEER7T FEohvlxit Q] B e
2 Jeith, o] F lysinedt methxonme’*@/‘éa“’ A5H7F 30.8pmd/ £ 9 10.4pml/ L 2 Y}
B nEPEC] 175U BS AFFFHE 62.3uml/ L 22.7pwl/ L 2 FUHEIeH B
él"‘% = 83. 211m01/29‘} 38.6uml/ L & 761 ?r.‘-rriql‘”ﬂ] vEldth E£5 28Eo] 27%

S 98.5umo/ ¢ o 45, Zumoi/zi 17%9F 2ol -rrﬁlf’}“lh:"‘l ‘§"é""§°l E%"‘*f‘q%
TEHFET B oz vewd,

S A g 24

¥%-H2] Short-chain free fatty acid(SFFA)E f&-%d ulsted S &1 x44Q C,
Gs, Cs, Co®l ZF RS0l T8tk AT EF R TH45EFE V2R S 45 2gA
2ol 17% AF5HAFE 18.2pmmeE F716IQ1, B4d% %‘% 14.7ppno.2 AjHo=
W& SFFAE UEhideh. ngEol 279 A4 IAFFFHE 19.3mmolAT, TEEESHE
15.4ppmo. 2 17%9 Zo] Adid o g *e SFFAE L’rE}LH?iE},
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Adsts A5 dERE 0.08101%0 1, 1YY E] AL %
b, FRAFFNE 0.128 AdFor Fu7 Agken, assqd 2% A4

#F7F 0.1601% 3, FAFEZRE 0.1322 17%%} #o) ¥ %%T"ric} AEEHF At
=7t #4 JebR
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HEA

59 Cooked flavor: TPl 17, 27% 4w AF5FA7} 7.3, 7.28 5E¥EH9
5.0, 5.19] wl#] &2 Y31, oxidized flavor, cheesy flavor, fat-taste, oxidized
taste, off~tasteX ¥& ] FEFSHOE o F5stA HUE At Overall e ngE
o} 17%¢] JFFTHHKE 6.5 %é*"‘%°l’- 6.22 F7HERAR, nPFo) 274 WAFFHH
E7.6%, TAESHE 7.322 HriHA Ly FAHA Aol AdAh(Table 3).

.‘J:

Table 3. Comparison of sensory characteristics between {reeze-concentrated and

evaporated milkl

Sensory Treatment
description Trt A (FC) Trt B (E) Trt C (FC) Trt D (E)
Cooked flavor 5.1 7.2 5.0° 7.3
Oxidized 5.28 5.4° 5.0° 5.9°
flavor
Cheesy flavor 5.3 5.9° 5.9° 5.6
fat-taste 6.4° 6.6° 6.1° 6.5
Oxidized taste 5.5 6.1° 5.3 6.0°
Off-taste 5.5° 6.2° 5.4° 6.0°
Overall 3 a b b
acceptability 7.3 7.6 6.2 6.5

Means within raw by the same letter are not significantly different (P<0.05)

The scale of cooked, oxidized, cheese, fat-taste, oxidized-taste, off-taste : l=none, S=moderate,
9= very strong

The scale of overall scores: l=dislike very much, 5= neither like nor dislike, 9= like very much
Trt A : 27% total solid (freeze concentration ; FC)

Trt B 1 27% total solid {(evaporation ; E)

Trt € : 17% total solid (freeze concentration ; FC)

Trt D : 17% total solid (evaporation ; E)
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o PBAEES BAstn @53 B4 oty At AAskch.
7 5 t FEFRT vEY agol Adn, 2L F
Foll 17% IFEA F5R/7F 27% DL FHREG vET Fago] 3
® Zagol Aen, +#44uE
a asteh. FEotueite AFFFHEY FAES A 2ol
HAD SAFE A AFEHH7 $FEFEREG 4% Blon ngde w
2 Bol 53HAT. AU E DAFEARALY Aot Fo] FAFFHR AT F
257 o B4 238U, @584 cooked flavor, oxidized flavor, cheesy flavor,
fat-taste, oxidized taste, off-tastedlAl §2¥EH/7 JVFFHFHEY 384 H7Hd
Aok, dAHo 2 FAFENI AFFFREY vFHEY &do] H3 F5Ho8 438
A A7) Wi JFEH, #5HoE 4t AlgEY.
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