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ABSTRACT

In order to investigate heating rate of commercial milk products in korean market, lactulose
content and availability of calcium and ascorbic acid were measured. The pH range for raw and
commercial milk was 6.5 - 6.75, and protein content was 2.5~ 3.13%. The acid degree value
(° SH) showed between 5.3 and 7.1. There were no differences in pH, protein and acid degree
among 3 types of milk. The portion ionic Ca content in UHT-milk (32.4%) and pasteurized
milk (27%) increased significantly in comparison with raw milk (4.6%). Pasteurization led to loss
of 20% ascorbic acid, and losses of UHT-treatment arc approximately twice as high. Significant
differences of lactulose content between UHT milk and pasteurized milk were observed. Some
of UHT milk products showed very high value of lactulose content like sterilized milk. It is
well known that the stress caused by indirect UHT treatment is slightly higher compared with
the direct process. The results in this experiment suggested that most of UHT milk in korean
market may be treated by indirect UHT method. In oder to keep the adventages of milk
component, the heating methods of milk have to be reconsidered. (Korean J Nutrition 29(9) :
1042~1048, 1996)
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AZ717+8 velste] S Lactulose S AF
258 BE a44E (galactosidase #105 031, glu-
cose oxidase #105 139, catalase #106 810, hex-
okinase/glucose-6-phosphate dehydrogenase #127
183, phosphoglucose isomerase #127 396)3} 7]€}
AGE2 BT 599 Behringer Mannheim Bio-
chemicaAt=® FE FHE 3tFr; BE AdL 359
A3 PAF AHHES A3vct 3 §HEAES

o

2. A9 Qurds 24

Ast 79 F 94 Ane pHE SAsGoR, 28
sepat o] 212 AOAC Method "ol wha} 214]
55,

3 2Rel AME 23X

59 AE ZAT AHE BHE AT Az
AR 959 fAIES) ABAPPE 0 2% ol

Ao A= SOXHLET-HENKEL® ' wa}

B !
HAoh & A% A& A8 100mL 77 g3 A
[e]

9] 0.25 N-KOH Z4:H|E Soxhlet-Henkel®Holl 2J8j A
T 1(° SH)Z A3t $-% 10mLE fullpipette=
A3 At flaskell 50mL FHT=E 410] 843t} o7
o phenolphthaleinA| A2k 5%-&& 73l Ag H2 A
o] Al FAHE A7kl A7 3te] KOH 44 mLE 7]
=i

4. lonic Ca2| H&

B AgdAe gid sk oe & Cao} 43
9 jonic Ca¥] %2 Reimerdes & Roggenbruki™?
< R HAANA SAHAY. 75 33 THSe 1
12 £ 348t Camicelle 1A17F < 0C, 49,
460xgol A A ReElste HHAZ F AedE FA 4
e} ASdell jonic Ca¥@el S5ul/mL olep7} Hxs
32 SHTE 3AA7] F 5% lanthansolution 1mLS
235l Atomabsorptions spectrometer(GBC Sci-
entific Equipment PTY LTD, Australia)2 422.7
nmollA SA5I9T Micellar Cae & CaolA ionic
Cag 3Alste Axtsisich

5. Ascorbic acide| Azt

£ g A= Tillmans method'o Wl total as-
corbic acid®} dehydroascorbic acid®] &2 &4 3}

ATt

6. Lactulose M2k .
Geier?} Klostermeyer?] f4% ZAHMYEDS ALE

3

skl o] e A wo) wjmy
tosett glucoseoll W3l WA G A3 2AE ¢

Ao Aol ek

tose$} lactulose”} B-D-galactosidaseo] 98] ©=2-F
9l galactose®} glucose =+ fructose® 7hri-ai@

-

ot 23 H fructose$} lactulosetr $Hk HollA £Us
o} Lactose %ol A lactuloseit} A @& cko)
EA5}7] o] B3] T glucose™ fructose =42
3 & 4= v}, webA glucoseE glucoseoxidase® A
& EF8}l gluconic acid® AFsAI7) 2, 1poA] ks
HA & glucosedt lactuloseo| A EalE fructoses
hexokinaseol 93] ATPS] &4 sloll A <14t3} Ho}.
olw] #A¥ glucose-6-phosphate(G6P)= glucose-
6-p-dehydrogenase®}t 37 NADP* &Al8l0l| 6-phos-
phogluconate® et} o714 NADPH7} #4338}
i, °]& 340nmolA FEEE S4%h I1F fructose
6-phosphate™ &4 phosphoglucoseisomerase %7}
o eJa G6PE o|4dst frt. o] GePE 919} 2ol 4ts)
AZIt}, olw thA] NADPHZ}F HA83le] 335+ 5718t
A Ha, o]& 340nmol A A SA3c) o] & FHE
zko) = fructosedr ol HlE|skAl =i, o]+ lactulosedt
Z-g el A =t

A +H Bl A& F UE fructose’t FAHEHE
AL 9A37] 918 blank-testE #aAZ}. ojui= B-
galactosidase® #H718HA] &3, AlEzke] FH% Ao
2 lactulose®# AgstA ALEHAA F Ut &

=
s
h=]

=2

fructose 6 phosphate®] isomerization A3} 2|
= Ao (AE) oJ3] ofehe] FAlol o3 Alateit).

mg Lactulose/100g sample=
M, XV, X4x1000
eXdXV,X100Xm
DB scnioe™= AEsample = AEbiank vatue
M =molecular weight of lactulose=342.3

X 2B pagtutose

e=absorption coefficient at 340nm
=6.3(1Xmmol 'Xem™)

V,=final volume mL(=3.24mL)

V,=sample volume mL{(1mL)

d=light path(cm)

m=sample weighing(g)
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2. Calcium ™zl

Ca elol] W& ZA3ko] Table 26 A=) ol

CHAEY total Ca 0.1% AER AFEAEY
gt & AAEH, AFol F-o242 Aol & HolA| ¢
gttt Ionic Cal total Cadll thgh Hl&o] UFH 4.6%

Table 1. PH value, moisture, crude protein content and
acid value( ° SH) of raw milk, pasteurized milk

and UHT-milk
Raw milk  Pasteurized UHT-milk
Parameter 5" milkin=4) (h=12)
pH 6.75 6621006  6.51-0.03
Moisture(%) ~ 88.1 88.1 +0.80 88.0 +0.87
4 3034011  2.98+0.02
Protein(% 2.98 * t
rotein(%) (2.88—3.13)* (2.50-3.10)*
- 6o 6374073  6.0140.56
56 -7.0¢ (53 —7.1)
Mean=£S.E.

*minium-maximum value
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A Axe) T 97.0%% 32.4%2 848 Frsiglon,
micellar Ca& QAo R 7243 2} A4
FA 259 UHT-91 Abolell= o2l zhol7h ¢l
otk ojE AfolA Cad] tiF-F©] casein micell]
Zgto} e, Xz el o] ML Lo
4] micelld] 724 229 A2 Brule™ol o3t
W Cadl @ pxojAlel ®e)= pHel 7P 24 4
g won 71z9l Axeld] osiiw WlHri g
o, v B AgefxE At 9 UHT-
ol Aol de] Amrt EAE oA AolE B
ojA] g3kt

Wong# Lacroix'= micellar Ca®] ionic Ca®th %=
& o]84e AW, femurdl Ca & F 2lol] mi-
cellar Ca Hao] o] A@AE Zerhal Haskgich

%3 Egan# Rennie'”s # 2] g3 “Cadl &5
7} UHT Ag® 45 d2=82 Agd e vus)
20% ZAasivin Bauste] g BErt Ca F5
o] 9IS 5BHA, YA, oJ7o], HAY) A4
% Cadl 877 & 4% AddAe] 77 B34
olgtu A, It o]d HiiE e ATANE
oA Henrys ™3 WeekS 2] AFdAe= 419 Ca-
balance Q@A A-F A2agAe] a8)z UHT ¢+
K5 7ol 24FFS femur 2HFY AolE A %
g} ddo g JAFEIIVE fAF1el Felg A}
ol WHskA £ o= sty A
A3} Alele] Alol& Atg &
Ca-P9) v]&5)9] Aol9}, 2]
o 23 Ao AzHct goF o] AAE THY ¢
o AFEo] o] o]Fofxjol HArh ARA SR
NA 9 ATE FEste] B9,
£ Ca9 B25}8td Fx9| W7t Cadl

o ZA7bee Folet Aoy
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2 Alggch

mLE A9 1Y dEaAE] duAE 9%E 21,
H)E}9 A, B, pantothenic acid, folic acid, Bune ©}

B} 28 FES I Hed, 58] Bost Bedl 3

Table 2. Portion of micellar and ionic calcium contents of 3 types of milk

Parameter Raw milk(n=2) Pasteurized milk(n=4) UHT-milk(in=12)

Total Ca(mg/L) 1000.0° 1061.5+78.4° 1034.1+ 52.2°

lonic Ca(mg/L) 45.8° 288.2+69.3" 336.8+114.4

Micellar Ca(mg/L) 954.2° 775.5+23.3" 6973+ 96.8"

lonic/total X 100 4.6 272+ 42° 324+ 103"
Mean=*S.E.

Values in the same column with different supérscript letters are significantly different(p < 0.05)
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Table 3. Total ascorbic acid contents of 3 types of milk

$--8-2] Lactulose §3F 2 Ca, vit.C2] o] £A]

Parameter Raw milk(n=2) Pasteurized milk(n=4) UHT-milk(n=12)
Total vit.C, mg/L(% to raw milk) 14.0°(100%) 11.2+0.3%(80+ 2.7%) 9.1+ 2.1%65+23%)
% Ascorbic acid content to raw milk 100%* 97 +4.0%° 95 + 6.7%°

% Dehydroascorbic acid content to raw milk 100%* 63 +9.0%" 35 +16.7%°

Mean+S.E.

Values in the same column with different superscript letters are significantly different(p < 0.05)
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XN Fag cf‘ﬁ%% sith. Ford®®9] A3l <3hd,
HEH C7F ¥s 739 B9 239} folic acide] 2Hak7}
F7HE 3

£ Ago AxE 2, F Hel C F3o] Uil
ujgto] A2 el ol 20%, UHT A ¢fs)
28% 7V AAaEgon, dfet ExEE SFAleldl
= 794 Zol7t AG ot A2AFH e UHT A=
o mE Aol HolA| gkgkr}. Schaafsma™el <5t
A#AE] 2 5~15%, UHT A& 10~20%,
boilingAl 15~20%, 2o &Al 30~50%2 ¥lEl
C9] &Mo] upght} olot wms] B BAFPME ¢
2 HjEl Co) &4o] Mgd AoR Wl

HER Co] &% A8} 2l dehydroascorbic acid7}
H el owEle] Renner’ <jshad, AddAzgs
50%, UHT 22 719 100%7F S 53ic} 2 g
A dxe)ol 28] ascorbic acid TS TE7I 93
2l ﬁié o]x] ¢kgkor} dehydroascorbic acid®] 3
F& HAls] Z2AHAT 1 7349 £ Rennerd] 2%
HT} A9lovl UHT A=d 7% & AlFol 0 3,
T AlFe] 8%2 dehydroascorbic acid 2532 B 3ot

4. Lactulose Mgk

Lactulose™ 53] FA%9 71617 dx2 A8 &
AetE T2 AR BWeol 20)x v, B A¥FArt
Table 49 AA|H 9]},

Aol A lactulosert M3 WA Fotor AL
A oA o] HEHAY i FroA
1 &e)7k ik, 22y UHT 354 lactulose 3
Fo| AAA Frtekslen, ¥ lactulose &
= Aozt Aal30mgell 172mgo.2 2 %o 2ol B
Fr}.

Table 4. Lactulose contents(mg/100mL) of 3 types of

milk
Raw milk Pasteurized UHT-milk
n=2) milk(in=4) n=12)
0 3.0+3.2° 1063+ 44.9°
0 -7.8)* ( 30.1-172.1)*
Mean=+S.E.

- Values in the same column with different superscript lett-
ers are significantly different(p < 0.05)
*minium-maximum value
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o= o 7ER] At el
, 214 Yo 48 Wil
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s

ol 54, HadEste] $R7HE9] €3
B Auny o 2ol WEk HA e T go] HuA
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1) 9% 2 AlFe F8H1 Jde rEY pHE 6.5
~6.75, TH3FeFe- 87.7~89%, wild shake. 9 5~3.
13% Atol] gk B3

2) 9 A=E °SH 5.3~7.19] "ol it

3) Ca2 €A Wl casein micellolA E=HA
wul, L HlES AL A ] 9] A 27%, UHT-
i AT 24%2 W59 4.6%°) vgto A3 F
7HE ATt

4) vjepdl C& A22wA g 74 45 20%, UHT-
T AE 35%9 Arrt Al Y EAdEHIe
o, o]9] th§-Fo] dehydroascorbic acide] =42 <
g Zo|qitt.

5) Lactulose?] A& A-24tAe] $fM= 3.0
mg/100mLE 2o w¥okor} UHT-$-3+ 106.3mg/
100mLZ °]& YF5d Hao] die-fo &8 4xz
=2 gEolet.

ol el A Euf E A AEE AlESRe
§, B C9l 939} lactulose A o] 9)=e] X7
3 8lws) = velst o, 53 UNT-SHAEE
A FE AT SEvE A UHT Zﬂ 22 734
ol A WHor A o] dof wEEHE A7k} 7
dAa 2 ez g, UHT Ziﬂ‘ﬂc}‘?i% Al
135 150TAA =3¢ A - 729wl 28 714
o & FEW7 FodEelA E3ste] A2 gl A
% 657 Bl sbeates WhE AFolnh evt
‘?—T’/]‘/}E}Sﬂ AES UHT--F9 A24dAE 79

Z7\7b0] e E’.—’Fﬂa PAST L=

—rr’/]‘f}ﬂ}«l F A R 2 199 5 A
AA sk, 1989 ga g Fatsle] B 9
@ 19 19 F Aamgo] o 75mlol EabA H9dw, olE
T 5] S-RE AFE, 1 9o o EéﬂH A

RN I DA 2

i

Fol AR Aokl A FAOE S Sl
b4 2957 4 BrohueAlel lysinest ek
B. Bu5& 42 B8 HAT + g 28 7150/
g s ofRlo], YA SR aea 3]
o4 5 Ca Badol & A7l S5 4% ol4A
Q1 HFol7|= sfeh. oAl $-67h 2o 4%l Qo]
welE WY U, SR FAd A9 de wue
3 AEQYEH 0T AFs] F4 AN Bk
ek o] FEE Astol 19l B gge stel 1w

ofof & A4 g Al7jol Sk BT}, o}g2] o]# A
w7t Bzt HoA fobg FAFE deiM e AL
HEEA Utokgitta Abg At 4737)9] frotet of
Aol2& 53] S GAFA JEEA 2 0, 9
o 3l whHolnr, Fnel 77w e] AL
o] FAHAIM WA= GFH 49 Asts 77|
$J9 wejo] FratAr.
m ZiAtel 2
¥ A7 Fasebee) 1994 47717 AHe
Fodle MAso] fuE ol dRBsARD UV-
visible spectrophotometer $-2040& =3l
(F) Aol A =y
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