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ABSTRACT

This study was performed to investigate and assess the composition of mineral and macronutrient contents in Korean
cow's milk. 48 individual farm raw milk, 10 plant raw milk and 29 market milk were collected from June to August
in 2003. The minerals such as calcium(Ca), potassium(K), magnesium(Mg), sodium(Na), zinc(Zn), iron(Fe) and phos-
phorus(P) were determined by using atomic absorption spectrometer(AAS). The macronutrients such as fat, protein and
lactose were tested by using IR spectrometer. The obtained analytical results of minerals(mg/100 g) and mactronutrients
(%) are as follows : 1. In case of raw cow's milk ; Ca 113.56, K 144.09, Mg 10.86, Na 42.53, Zn 0.42, Fe 0.030, P
113.32, fat 3.85, protein 3.08, lactose 4.80, 2. In case of market cow's milk ; Ca 103.04, K 142.46, Mg 10.27, Na 43.21,
Zn 040, Fe 0.034, P 97.30, fat 3.78, protein 3.05, lactose 4.70, 3. In case of fortified market cow's milk ; Ca 165.40,
K 145.79, Mg 10.57, Na 42.55, Zn 0.57, Fe 0.414, P 94.68, fat 3.74, protein 3.08, lactose 4.68, 4. In case of processed
market cow's milk ; Ca 134.72, K 142.74, Mg 10.33, Na 45.07, Zn 0.50, Fe 0.650, P 92.48, fat 3.72, protein 3.07, lactose
4.74. According to the group of market milk(milk, fortified market cow's milk, processed market cow's milk), the mean
concentration of Ca and Fe were significantly higher in fortified and processed milk than milk(p<0.05). There were no
significant differences in macronutrient(fat, protein, lactose) and mineral contents between pasteurized milk and
UHT (ultra high temperature) treated milk(c=0.05). The labeled “Nutritional Facts” of market milk were satisfied with
“Labeling Standards for Livestock Products of Korea”. The measured mean concentrations of Ca, Fe, Zn were generally
higher than lower limit of labeled value(above 80% of labeled value). The mean concentration of sodium was lower than
upper limit of labeled value(below 120% of labeled value).

Keywords: raw cow's milk, fortified market cow's milk, processed market cow's milk, mineral, macronutrient,
Atomic Absorption Spectrometer(AAS)

L M

rh

59 |94 (micronutrients) HA] 43 A {5

o 2lo] FEHFAL AAEZ FHAA & o 4

S8 Algo] 2 7dRs QAo Bl 7B T £}t %‘—ﬁs}t}l g 4 Sl
& 2E o}FL 3o T3 43} 1%5171*3 3 5 F AL o 07% FoEe] don, 21 =
g2 AR AN Eez B WE s ol Agele o %/‘JEHQ} FR= A = 7
A AHEFEFEeIh el A, %ﬂ 4, 72 & 5 ez Agst M Ay Hete)] Agste] &
&% A (macronutrients) o]9]olx= 77 S A3t A} $F Fo B718e a2 Fakl wel g

& Ca 59 F7|23 HelHIBE HlES z212 Higwl A nFRER R -/1: A+=dl, ZHEK), @“ﬂ‘
(Ca), Y EE(Na), "G Mg), 21(P), BA(CD), 3HS)
o}A(Zn), ¥+

"Corresponding author : Department of Environmental Health,
Graduate School of Public Health, Seoul National University

N j=iife] A = /“ [<))] O 0 0] & 3
Tel: 82-2-740-8881, Fax: 82-2-3672-1140 (M“) o= U‘ 7] 4% U 5 3ok o w71
E-mail : chungmh@snu.ac.kr < 2 29 WA °]94°ﬂ-1« T SAFE o

29



30 0|93 - AES

Bl wety $Hamde] EygAdel FE v
ANBR oGy FAFY /AN E EFEELS o
o Fositiy @& £ 9.

AANE thoFet f71EAIES) Y82 AMET SR
o] Fnojof] 7 Be e nHE FA9 5 F=2
59 o gl XA 2 2ol
£ AH|gFEe] 7Rl 147 2 B el &
gl wle} Fpa|gg gl HE BAL 7 HY
3, $FAEl olME demggorhe] ANEA
g3 niPle Qg A sk 24, &, Hjg
9D, 52 FH7kel AR IR st ek ¢
DHA 58 713 7F7 Bol AAF A1 o
FES AR she AE o9 7 Alsld 2 7E Wy
st A9E B 4 30 Folt) ol Al A3 =
= A7EE AR 53A et duAY
A7 98 298 A2ATIE F 2 254 SHE
T2 Yoy, IRFoeE BB
7R 715488 73ZS A )
0 A7t o}Fo)R]|A|
£ g A M3 YT 2 A4 )= Hol
i3k ARE iyt Aol 27138 ZAANE 2 3
3o ARew 93 dArt

Al 28 vt A9, AlRe Sy e
2 AEFH) v, 952 AT T g9 A
$-f, -froll WjER T 1ES Aee gEe-Re,
Af T FIEES 48 ol g AE LE 4
EAVES F71% 715%-% 59 f¥oE AuER
or, 7ksl e HriEE AR gt 71E 2 74
S W2 sl YA Lt ovh, AFe] BAE 5
AMRS] FAZ1EE FFEES 31T glon, JE-f
o] A FWPZEANE = wolle g dudhe] |
A, g% 2 gui 71EA) St v (%) BANES
313, AU FAE AASERY] HE8ake] W
E B wat 43ike ek

B dAToMe SelveiA AddEE dieh A
F S, B, e k@)
2 7r1Ae] gg RARIY 7|2AEE FHEIA 7]
F9] 9] A7AFe} vaslazl sk ofgz W
A FEE G, B3R, 7R, S
W EEge)dlold, 2ueaiAehE 77129 3
S vw $Aele] {8 L dAgzde] Fride]
Shekol] JIL v eAE ZARITE SAd B AT
o] 78 Fr18e BAx9} AEY FUeATF 7)AY
L3te] HBAE BAste] FES IYHEE ATt
T A 2ARIEE BY49E 248 BAVIE

il

pie)
&1
¥0
fr
il
o
b
b
R4
X,

d

3 JYaIEA % Hlmsslct.
L A7y

1L &

2 Aol ARSRE fReh ARE 20039E 68l
8ol AA RN Wfie A7 4, oI, o
&, 39 5 i Al 9 S HdaA N 23R
o A7® 24 Y F7RA dEzed) J3E
At AER ARSI A Ve 2 B &
A F7FsdolA BAE ARE ddes He3t 77
A sk, P A, Rl SollA Fuldle A
B2 ARSI AR AEE F 10H fraAA A
A A 298522, olF AERAYS 3 &S gnt
R 172, AR T, ABSR7} STl

e YWPR B AT ArE 400 PP
ast] A2 PY BHom, T3 BHE A%
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E9)o](AAwinlab, PerkinElmer Inc., USA)E 283131
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Table 1. Microwave digestion conditions for mineralization

HNO; digestion conditions

Powder samples Liquid samples

Sample 1.0g Sm/

HNO;, 5m/ Smi

Power 750 watts 750 watts

Tem Step 1: 110°C Step 1: 110°C

P (tamp 5 min, dwell Smin) (ramp $ min, dwell 5 min)

Step 2: 140°C Step 2: 140°C
(ramp 5 min, dwell 10 min) (ramp 5 min, dwell 10 min)
Step 3: 160°C Step 3: 160°C

(ramp 10 min, dwell 30 min) (ramp 10 min, dwell 30 min)

off
i
o
o

o
_?L’
e
4

3

—_

it

IgzeshEos AxSGor, Bhe §7=
£ Ade Agsdn. Bavt gme F welgv]
A5 Y2Alrlm 3R E50 Bee 3

o

5) ¥

(1) oS ga@id 2

1 F g )] £42 25 B
34 = A (Lactoscope, Delta Instrument, Netherlands)=
AL 573 nm, L 646 nm, 3 953 nmol]
A FEEE &2gstd AlEFY 7 AR diE w2
£ 23T 3 2] Wl Qg 9Ee 4
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Table 2. Range of standard concentration solutions for Ca, K,
Mg, Na, Zn, Fe and P and their correlation coefficient

Concentration Correlation
Element I — .
std 1 std 2 std 3 coefficient
Ca 0.5 1.0 20 ppm 0.99999
K 0.5 1.0 20 ppm 099992
Mg 005 01 02 ppm 0.99754
Na 025 05 1.0 ppm 0.99857
Zn 025 05 1.0 ppm 099945
Fe(Raw & Fe 2.5 5 10 ppb 0.99989

unfortified milk)
Fe(Fe fortified milk) 25 50 100 ppb 0.99502
P 5 10 20  ppm 1.00000
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Table 3. Instrumental conditions for the determination of the
studied minerals by atomic absorption spectrometer

(AAS)
Ele- Wave  Slit
ment length width Method Gas Matrix modifier
(nm) (nm)
Ca 4227 07 flame air-acetylene -
K 7665 07 flame airacetylene -
Mg 2852 07 flame airacetylene -
Na 5890 02 flame airacetylene -
Zn 2139 0.7 flame air-acetylene -
Fe 2483 02 GFAA argon 0.015 mg Mg(NO;),
P 2136 07 GFAA argon 0.020 mg Pd+
0.005 mg Mg(NOs),

—: Not Applicable.
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Table 4. Analytical results of standard reference material (SRM
8435, Whole milk powder, NIST, USAY

Ble .  Cerified Founizit o~

ment value Mean + sd %) y %
Ca % 0922+0049 0914+0.74 99.13 081
K % 1363x0.047 1.336x0.66 98.00 0.50
Mg mghkg 814x76 787+0.62 9663 079
Na % 0356+0040 0329+063 9233 192
Zn mg/kg 280x3.1 28.6+x001 102.15 28
Fe mg/kg 18+ 1.1 28+002 15500 7.59
P % 0780+0049 0828+656 10623 791

*Results are the mean of 10 independent sample preparations.

T 24 A% A7 33

Sol viEhd 4 glom, 3943

P tE ZAEFo

=
EFEZ SRM 8435(whole milk powder, NIST,
USA)2| 7128 423 Table 49} 2o, 1 23}
= A Z o2 NISTY certified value®t YX|81H .

2. 37 % AR Y 8
(=} %9,] _1?_7121 ) q]a'toﬂol:)\(%]tﬂ-/ﬂli)

737) 2 $3XY ol Al Sgdftel 1 &
Fe 243 Asle Table 59 Zom, Ca 1l4mg/
100g, K 144 mg/100g, Na 43mg/100g, Mg 11 mg/
100g, Zn 042mg/100g, P 113mg/100g, Fe 0.030
mg/100 g2) AT}, FAHEA AT CaZ AT 7712 &
FoA= AGol] mE 23 2polg VERRA] BSiTt
(0=0.05). TFEh, Cadl T Ao W {3 o]
7} %21 (p<0.01), Duncan’s multi-range test® &
o AT AR PGS & OFoE 9F
o} Hez|d e e aF o ol o), 1 Aole
8 mg/100 g(108~116 mg/100 g) A== IA]| WUt

oje} 7he Avh= A3 E‘%l ﬁl@*i AMETa
A ] dfret ARE AFsl] AAFFBEHOE &
Mg Aol fAlet sloz, 'FTFLH Ca gk dfet
Al 2 0.1%0] 7P7He 3& YR A

f‘

Table 5. Mean concentration values and range of minerals in individual farm milk samples

Contents of minerals(mg/100 g)

Division

Ca K Mg Zn p Fe
Gyeonggi  Anseong 11423+378  13890£349 4524+488 1125+1.08 042+004 10681+878 0.030+0.002
(n=3) (111.90~118.60) (134.90~141.30) (40.44~50.20) (10.00~11.93) (0.39~0.47) (96.84~113.40) (0.027~0.031)
Yeoju 108.10£026 14480216 3882+0.4 1120+082 041+001 107.57+16.05 0.025+0.001
(n=3) (107.90~108.40) (143.00~147.20) (38.68~38.96) (10.62~12.14) (041~0.42) (98.08~126.10) (0.024~0.027)
Icheon 11226 +3.82 144.68+524 41.96+343 1082069 043+004 116731742 0.033+0.007
(n=9) (107.90~120.50) (136.70~154.10) (39.14~50.50) (943~11.71) (0.37~048) (99.18~147.65) (0.024~0.047)
Pyeongtack 107.87+250 140.83+446 4159x217 1121067 040002 103.65+187 0.034+0.001
(n=3) (105.30~110.30) (136.20~145.10) (39.85~44.02) (10.46~11.74) (0.38~0.42) (102.05~105.70) (0.023~0.043)
Hwaseong  11559+4.89 144.86+7.63 4286+3.64 1075+086 041003 11346x14.16 0.030+0.006

(n=27) (105.50~123.20) (131.90~164.60) (37.84~54.82) (9.19~1241) (0.36~047) (82.73~149.70) (0.022~0.054)

Chungnam Cheonan 10970+ 1.18  143.13+4.86 43.17+224 1090+0.87 042+006 12378678 0.031x0.006
(n=3) (108.70~111.00) (138.50~148.20) (40.60~44.67) (10.19~11.87) (0.38~0.49) (116.85~130.40) (0.027~0.038)
Total (n=48) 113.56+493 14409+651 4253+351 1086081 042+003 113.32+14.10 0.030+0.006

(105.30~123.20) (131.90~164.60) (37.84~54.82) (9.19~1241) (0.36~0.49) (82.73~149.7) (0.022~0.054)

mean =+ standard deviation(min~max).
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2 AHo) iz Aol dAsIAL, Mg TS AF
oF Al 2% 001%° 77+ 3he Ve, Zn9
739 2-5ppmOE NG, A, A FEE 2 o}t
e Aoz Hugh A XFAT, E3h, AR
Afro] e T Ao FHAY FEE dA
FEREHeE 243 A, 6d~s¥ol AT Yhel
2738 ZAo] Ca 0.13%, P 0.11%, K 0.36%, Na
0.08%, Mg 0.01%, Fe 276 mg/kg, Zn 3.99 mg/ke}
3 By, olok vlws] B o K, Na ¥ Fed
ke o WA vephdth agbelx g 50 o
d FAEY 2R 2 F7E ] AS AT
M Af & IS Ca 0.10%, P 0.07%, K 0.22%,
Na 0.06%, Mg 0.01%, Fe 028 mg/l00g, Zn 0.35mg
N00 gl =2, A% F T2 Ca 0.10%, P 007%, K
0.18%, Na 0.06%, Mg 0.01%, Fe 020mg/100g,

Table 6. Mean concentration values and range of macronutrients
in individual farm milk samples
Division Fat(%)  Protein(%) Lactose(%)
Gyeonggi Anseong 386+0.16 3.11x0.15 477+004
(n=3) (3.68~3.99) (2.94~3.22) (4.744~81)
Yeoju 394+0.12 3.02+006 4.84+005
(n=3) (3.81~4.03) (2.95~3.07) (4.78~4.88)
Icheon 391+026 3.12+0.08 4.82+0.09
(n=9) (3.33~4.24) (3.04~325) (4.66~4.98)
Pyeongtaek 3.92+002 2.96+0.09 4.78+0.10
(n=3) (3.90~3.94) (2.87~3.04) (4.67~4.87)
Hwaseong 3.81+0.19 3.08+0.12 4.81+£0.08
(n=27) (3.31~4.14) (2.90~3.37) (4.68~4.95)
Chungnam Cheonan 391020 3.14+£0.04 475+0.07
(n=3) (3.72~4.11) (3.12~-3.19) (4.67~4.80)
Total (n=48) 385+0.19 3.08+0.11 4.80+0.08
(3.31~4.24) (2.87~3.37) (4.66~4.98)

mean = standard deviation(min~max)

Zn 040 mg/100 g2 2 AR-9} Al ZE B8 g%
o glo FrelAprh glvka g wl glot. fgk vy
SE iz dde] Aol oig A, AR ¥
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lactic dehydrogenase 5 10049 o] 48 &4
A7 W9 AA, Sl A, A A L (sexval
development), E2EU Lol Aoz -FF9] Zn
53] 4AEsrE wE AdAdote] WEHAIY 49 &
HollA Fastche sttt

o8], tiEkdokal YukgRe] Hy ke =
3.85%, ©IE 3.08%, 79 4.80%Z Table 63} 71O

w7} gl oA AG-R Feldt zol=
X FUH=0.05). ¥ A AAE S2ERIF F
kot A7y S ekl A 3.32-3.72%, Y
A 320~344%, FF 4.30~4.60%9¢} Hlwa] 2 of,
AR ANH A7I7F AR E chiizle] ko] Yopx|=
P71 RgolE Beky e =4, g &
2Ro v vepdn) ol 34 98] vkl f) AF
71E0] FAFE F A IS Ar|EoR )
I 9lo] olo)] uhE Aleke) B3l 7103 Aoz A
Z+E )

2) Alfrel 771 2 g SA@EE)

(1) A A1E9 B4

Al AEel G A3t 5102 gl 1A
7o ZlEk & Y A7t 5 4 /8 B4
Table 72 72t}

T8 7hsle-fre] A9 BE AEUE Caol sk
AEOINL, Ca} Fe 73813t AHEH Ca, Fe, Zng
et AEo] Y. CaZ sl A o F5E
F7] 98 vEl] DE @4 7skek ATt ol

o
o A
oﬂ‘

flo o

Table 7. Fortified minerals and other additional ingredients of market milk samples

Fortified mineral

Group No. of brand No.of sample (Labeled nutritional information) Other additional ingredients
Milk 8 17 - -
Fortified 6 7 Ca fortified(n=4) Vit D; A, By, B, E, niacinamide
Milk Ca & Fe fortified(n=2)

Ca, Fe & Zn fortified (n=1)
Processed 4 5 Ca fortified(n=1) DHA, Vit D; A, By, K,, E, nucleotide,
Milk Ca & Fe fortified(n=2) L-carnitin, niacin, taurin, CPP, CGF

Ca, Fe & Zn fortified(n=2)
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Table 8. Mean concentration(mg/100 g) values of minerals in market milk samples

Raw cow's milk Market cow's milk
Minerals from plant Milk Fortified milk Processed milk
(n=10) m=17) (n=7) (n=5)

Ca 11863 +2.42 103.04 £5.41 165.40 + 50,97 134.72 £ 32.20
K 13240 +2.13 142.46 +3.15 145.79 + 6.02 14274 +3.47
Mg 1032+0.16 1027022 10.57 +0.48 10.33 £ 0.09
Na 4222 +1.58 4321+215 42.55+1.95 4507+3.10
Zn 0.40+0.01 040 +0.01 0.57 £0.38 0.50+0.16
Fe 0.034 +0.003 0.041 0.011 0414 +0.571 0.650 + 0438
P 98.68 +21.59 97.30+16.17 94.68 + 14.13 9248 + 7.40

mean + standard deviation.

Table 9. Mean concentration values(%) of macronutrients in 3loie gl ARy S 2 7RSSRl A7

market milk samples 7] W&l Aoz FAddr) AL BN 29 1

Raw cow's Market cow's milk BAZ o) BAA ek A Aoal A8 F3E

Macro-  milk from . = Fortified Processed %S Ca 6375mg/100ml, P 6923 mg/100m/, K

nutrient - plant gy mik o milk 86.98 mg/100 m/, Na 37.19 mg/100 m/, Mg 27.71 mg/
(n=10) (n=7) (0=5)

100 2 Basigiont & AFAFelME Ca, K, Na
o] ghgo] A JERTH

F3d 1A ghae] EakiA s, Cadt FeollA
o]t AjolE YeRAEH(0=0.05) ZE7F 2l0lE &
371 98l Duncan's multi-range test® £33 ARSU}
w2 Zi}, Ca® S A7EA 3] Al AtololA]
Row, autel HE] B, HIENW E & 73t Froig apelzh ERl=IAAT ol As-fel 7R
At 7MESRAAE RE AN Cag H3RIE & 2% Cad HVBle A97F 8oy, 7 fuoh 3
7Fshe-folAel 271 g el Y7ok e S -9 Ca H713e] B7] Wi 2R AEM,
velfiglen, old Zg & FUAII] 9% 7Rl A te F1ERT Cadl Al 539
CPP(casein phospho peptide), DHA(docosa hexaenoic AFE] e Ag &+ Utk Fed] Aol 7d3hs

Fat 386+0.07 378+0.17 3.74+0.15 3.72+005
Protein 3.08 £0.04 3.05+0.04 3.08£0.05 3.07£0.06
Lactose 4.77 £+0.04 4.70+0.06 4.68+0.12 4.74 £0.10
mean * standard deviation.

o) 2 Jo

acid), FEHLE|= 5 Frteke A= U ot TR 22 aFoR kel FEEI
Q) Alre] #3el whe vl o} ok Znd] Aol 9F AR # 7Rl

“F4HES] 71ETIE 2 AETAE AR £ HA7rElo] dW-FolM B £ TS Yepouy
-, AR, 7ol We 2713 E o F3ol w2t FAHCE fofdt 2ol FEHA] ok
(AR BEAMEF= Table 8 2 Table 99} TH=0.05).
2y B4 HaE e AR A$ Ca ool Ak Ee) B g gkl
103 mg/100 g, K 142mg/100g, Mg 10mg/100g, Na A 3.78%, WE 3.05%, - 4.70%, 733F$-foll
43mg/100g, Zn 040mg/100g, Fe 0.041 mg/100g, Me 2 3.74%, SBA 3.08%, v 4.68%, 7S
P 97 mg/100 goIR2.H, 38979 4, Ca 165mg/ folMe AR 3.12%, A 3.07%, FF 474%2
100g, K 146mg/100g, Mg 11 mg/100g, Na 43 mg/ eptom, fo ulE Zjzte] Fo] FAIHLE f
100g, Zn 057mg/100g, Fe 0.414mg/100g, P 95mg oJ%t zpole BEHA] kTHo=0.05).

/100g, 7}E$-Hl doiMdE= Ca 135mg/l00g K £ Frldo] 7psld -0 dA7F Aot w1

¢

143mg/100g, Mg 10mg/100g, Na 45mg/100 g, Zn A8&HN7E A=A tiste] Cadt Feg F402 FHE

0.50mg/100 g, Fe 0.650 mg/100g, P 92 mg/100 g1} hekst Ao AgdFrt FalEo] gtk 2R E
th 53] Feol g U3h-f ¢ 7hsfolM B2F 7R3 Al 10419 oj¥e] 508S ez 7
Azt 2A VeElsed 2 9908 Fedl 78brt Ca 7 & AT FUEE 233 A7olA0 A7zl &
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FAH ANe 26 9FF FL=E s ga
A ZTHp<0.01). Cleghom F'7& 79 48 A}
3 ARE oo s A7E AN A TE LIy
o AFH7E H77] olF HF IR 7AE AAA
7e A48 Jepidokz Busio) 1,543 7
tRle thdog 3 e ARl e $f, A=
5o A HAe 2 AFFS TR, 504
olgle] FAelM e AGAWFY FHEo Ho o}
£ iz d¥3iME Za AF ] IR n)X)
A EaAri sidnh L olHd BAE s)Zds)
Aeire e gl s Aslshe Aol AF4A
2o dldshe 4 WUgtelgtn AN 3t
k.
Maulen-Radovan 5'%& 871€olA 607HEH 9 o
1 22798 OldoZ 90d B¢t 500mie] Fe ¢
& FAg 23, A7 MR- E JEEE 45
4, 98Z 36melA o, A7 FEAYIME FUR
% 359, N183 18502 A} 5 5 vjE}
9 B12¢9} FlEEENe FEE felskA Sksltia
B 3H cHp<0.01). Sketel 52 AF 97 Yol A
15709 Atole] AZE Gols tidoz AR 7Fehs-H
o] HAY daste] st £ <A (longitudinal
swdy)E 838t 2 A3 ARFE2Y F=It
110 g/l ©l311 ¥IEe B ge AR 748975 43
3 2FAAM 25%%R 2, dEFME 257% 23t
Avky Bttt B8 AEE AU Fe FEE A
1 e 149 ofdolE ez 3 AT e
Fe 78978 A% 2537 FeB AR &2 ¢
2 438 28 25 AT 12~1909 59000 Fed
AN FErt FES SRE=EAT. 2y o olF e
Feg 73lslA] & S5 433 252 Feo 43
Fo| YA RT Lorer A AFHS FH=
A Jehgtky Barsls

(3) Ao Exauyd we Bl

2-80] "o B 63~65°ColA 3087 A5t
v A2FAA|ZHAH(LTILT, low temperature long
time), 72~75°CelIA 15% WA] 2027 AHelske 12
A ZHAF H(HTST, high temperature short time),
130~150°CllA] 0.5% WA 527+ Adldhe 22247
A 2|9 (UHT, ultra high temperature), =& ©|9} 55
ol}el E8& /AE WHOE ANIES 3t 3
oD olF A2 e A2V TS EA
Al Bl Agole cweEelAeld e A
UEE R JUTh? A AEE SXEEE 7
2ol ALGA) 7 T LR TEA| 7 Aadt < AEE)

o

&

oA o] A (pasteurization) LEF (n=8)3} 727 A EH
(UHT, ultra high temperature)>. 2 €323 &
(=21)2F o] testE AAS A, o gt

E

oH0=0.05) F-fro| Aol we diF
YR 2 Br]de gkl Alolrt fle Aoz wkh
Ak

@) BAZIE ¥ JYT)ERge] vl

R AEFY] B FAE] Ao dgst
71 2 FE 2Ry 2uRlA AEs JEE A
F517) st AR E2Ee TA)Z|E Y w4
B2t AE-S e o A Foldd 4= s gk
AEZANE FIEAHY 7AE=E sl Jlod, J
747 & B fgh Awjzke] gjalo] Eolzle] ule)
=4S 9% AR 48 A4 =
ANE 1A YIRS ZIAIske AlEIAM
10028 (), 10082E(mhd T 2 30
HIZ7E 130 dA ke 9ol A9ole 1249 T
oz BABIEE 3f glon, AlEEE -FoliA
10018 (9 T3S T8k 5 #4313 e
WS LT AT YU E F D, e
chuid xeE g JEFS I 3, daF 2 o
1ZX0)) thEt & (%, BHFE ALY vkEA] B
tedob 2 =
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Al ¢ 9lont olE FASAY AW
= o= gl Ik B4, g 2 %
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229 &8RS HAIS AlS A ZojA
o]¢} e 71FS BF REIA.

“EHES] BAIZIE ) w2 s AR A
A& ghel 894 W 4%, 35, A, E3A|
H, FE2EE, UEF] A7 BAZ] 120%
ke g wgwl, 2213, 9l eeslE, Aojdf
o] AASHGS BAE 80% oldew Hakw gl
o} 2 Aol A 29%9] Alf AR F YR
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ZA3= Table 1032} 7o},
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Table 10. Correlation of mineral contents between labeled and
measured values

Measured Labeled

Measured/

Element  value value labeled value Correlation
(mg/100g) (mg/100 g) (%)
Na(n=15) 434 51.3(50~55) 84.8 0.16182
Ca(n=7) 1526 140.3(110~222) 108.5 0.90231™
Fe(n=7) 08 0.7(04~1) 1238 0.52491
Zn(n=4) 547  43.8(40~50) 126.5 0.75003

mean(min~max), “significant(p<0.05), "“significant(p<0.01).

ARl thel W 126.5%% 80% ©)do]ofok k= 7]
Fg BE =S Feol BEAXle ¥AIAY Hi
123.8%Z 80% ©]4olofof 3k 715E W3,
°|F He] AlBeMe EAA7F EAXS 80% vt
o|RTh & A AEG BANNE F FeE 78I}
2 ke $-5olxel Fe gFe] B 0.1 mg/100 mE}
I FAEE oY, B e #4943 9f AlES Fe
gtk 0.03 mg/100 mi, HE-S 7}sl3hx] & dut Al
f ANEE Fe gkl 0.04 mg/100 meIATh o]t 7+o
AFAIE $72 Fe o] AR & 7|E BE{
BlsiA] A3 ol HF 0.030mg/100 g ETY
2 78N 8Y Alole) MAARE AATRITAR
B3] B Fe gekol 3984 ug/Ehal 3 AdA®
o] B9l A3 AAQITh T3 Walstra®ol] whEd
7 5 Feo| & 0.01~024 mg/100 miZ 2 9]
7} mig- Wlon ol Fedl 72 mFR7|A] 7 A
B39 &7} 75 sxol 4 vR)7] wio]
g dgslglen, o HaS 0.02my100 mEkY 3
Aot 7Y Fe T2 vFLE #40) 7ltEr 2
HRAZF Wol Fe2 Zdlet e e TAEs) 4
A FHE dXE Ca T U F712ANM R B S
7R Aold, olF fsire AE HA8rt HE
AFo] Fe &) oigh 2o A8t A5 & vjeds)o]
FeH 2 Rl Friske) A ool &
Aoz Azt

“SAHES) BAZE ) Wt SR A% R F
Ca, P, Fe, Znol| $k&lod Jol2 FAIE 4 o), A
F 5 9% THg BT 2 e gk e
Al g Bl&(%)yS A TAlslok ke, F%A
712X FHele} dFVFFE 712 I T
21} F A SRl AREE 94U VIXE B
Z olsfsta AEY JUY2E A vad ¢ Ux
E FAEY BAOM AR 99ae] HaHe |
d A NEFS 23

g A 37

rH

Table 11. Comparison of mineral contents and teference levels

Market cow's milk
Fortified Processed

Reference level Milk

Element of nutr'ition (n=17) milk milk
labeling (n=7) (n=5)
% reference level(per 100 m/ milk)

Ca 700 mg 14.7 23.6 19.2
Ka 3500 mg 4.1 42 4.1
Mg 220 mg 4.7 48 47
Na 3500 mg 1.2 1.2 1.3
Zn 12 mg 33 4.8 4.2
P 700 mg 139 13.5 13.2
Fe 15 mg 0.3 28 43

Aol AlEAF 1 93RS EAJS Na, Ca, P, Fe, Zn
< HEE, AES 2 FEo) BAEHA ¥ Mg, K
5o BMAE GUar)EA 9} vlagh A= Table
113} 2t}

53], Ca?l Aol dubefHolr FJYirlEzie]
14.7%(100 m/), 7H8k-9-8-ollA 23.6%(100 mi), 75
5ol 19.2%(100 mi)EA 871 58 Ca 257
e g 4 ATk

‘el PPV SuE) dYHH =
AL A} Zge P AREY] 48 994 B9 shi
2k &9ict. o)l mEW RAEXHA dAg H2
1097 FR17A% - FFAF A3, 1Y 37 2 43
e 1990 517mg, 19958 531mg, 19983 511 mg
o7 AR 70% TEoIUL, Al wEtie A
9] Zg HHFHE AL 516~550 mg, A} 477~
510mgoIATh. v} =4 197 7 £ SEAE
2] AL 1990d%EE 199547kA e 1Y 50~60 gol
A 199830l 8708 FUlE Y Aol wle}
2 zpol7tb Uitk 1~24] o}E2] HHEre 324 gol
R, 3~19419] MH S 124~189 gold) W3k 20~
29412 68 golal 504 o1k 30g olBlE, AH TS
o] F71el we} 7hAadiAet. ole} 7ol ey}
9 8 2 KAZF e folRE A9 e
Ao w9 Az} Wil fAIFORTE Y &
F AR o] v)$- wrh ol#dt Aul= B3] 47| ol
& =B ZoN HojA 2 AT 2S5 ¥4 2
T o)&Bo] Yo AFoz AgHs HHE Ho B
ok A7k sieEojof & Aot} o1 ¥l P7F BE
FE ARl FUL7IEXY 13~14% FEIAT
Few Q¥ gaont 9-foMs 37142 Fe
g 94 og A/ e AwbeRe] A% o §
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Table 12. Correlation between macronutrients and mineral contents of milk samples

Fat Protein  Lactose Ca Na Mg Zn P Fe
Fat 1.00000
Protein  0.27886™" 1.00000
Lactose 0.17563  0.25926"  1.00000
Ca -0.03916 0.08113 0.04266  1.00000
K 0.06103  0.05841 024216 0.08862  1.00000
Na -0.09264 -0.00088 -0.43565" -0.08884 ~0.32655" 1.00000
Mg 0.28026"" 0.18055 0.19535 0.06651 ~-0.06021 020852  1.00000
Zn 0.12919  0.15504 -0.04175 0.32267” 0.12967 -0.06196 0.01186  1.00000
P 0.13432 020400  0.32759™ -0.13293  0.35139"™ —0.23048" 0.21084  0.01755  1.00000
Fe —-0.18498 0.01792  -0.14085 0.29676™ 0.00258  0.11500 -0.12387 0.11801 -0.21926" 1.00000

n= 87, “significant(p<0.05), “significant(p<0.01).

FE FERNEA2] 03%(100 M= /2] Fe &
FHoEMe] ke mujslga & 4 Qi)

3) GG R #7138 1 7 7147 A
=3A

S5 T oY Eudel Fr1de A
2 A3 Table 129 2t} A gl Mg ¢
o] folgt ol AT} UM (p<0.01), FF
3 Na T2 o038 o] FAAAE(p<001), 7%
g P gFe fog g JHAAE Jepist
(p<0.01). Z+ F71-z7lE Ca B3} Zn, Fe 33
AR frol gt o] ABBAAE e en
(p<0.01), K b= P FFo] o] JAAAE, Na
Fahs 93 &9 JEEAS UeRIthp<0.01).

SR B 7184 EAFHO 231 Silva B9
Ca, Mg, Zn®] F& colloidal calcium phosphate®],
Fet= casein polypeptide chainoll A= o] et &4
o = F2E F9& Ca, Mg, Zno| AT FAHT
Wzo)] Blwd o] FHsof UUTIT BHAEALE
Fox"= $8 5 ZH9 9% EX)H(skim milk
fraction)ol] EA)517] wjFol] A& A A Dge
e dAsny silen, & Z4e 23w A
ujde F2ol= ez AT o] Urka Ao o]
o} 7+ EXNFHE AR 2 T7)A g A2
M= AT 4 gl

o oft Az

vdg £

SEvel dRAS ol Al AEEY 2 A
ATt A, B8R, 7Rl B4
Ca, K, Mg, Na, Zn, P, Fe 5 F712 #Ha dFHmy

1

ot

ke

Jeis)

100 ) A, @id {3 5 o g
F( Doy o Ak

L 9% 5 7713 Ha e 717 Ca 113.56, K
144.09, Mg 10.86, Na 4253, Zn 042, Fe 0.030, P
1133201001, g dae] Ha g2 22 A%
3.85, e 3,08, -H% 4.800)t).

2. AR B ANe-Re] B Ha 882 7tz Ca
103.04, K 14246, Mg 1027, Na 4321, Zn 040,
Fe 0.034, P 97.300]%o.H, g kre] Hy e
zyzh 2k 3.78, @A 3,05, 57 4.700199H-

3. AR T OAseRe 71d dEE 47 Ca
16540, K 14579, Mg 10.57, Na 42.55, Zn 0.57,
Fe 0414, P 94.68°11.20, takdekie] B ke
zhzh A 374, S 3,08, 4 4.680190t)

4. A T 7Y F1E 8% 47 Ca
13472, K 142.74, Mg 10.33, Na 4507, Zn 0.50,
Fe 0.650, P 92480120, t&gddie] Fa
Zhzh ZHF 3,72, ThE 307, §9 47401900

27128 Ade o8 Az71es 24, X5k
293 988 59 /ol Ca, K, Na, Mg, Na, P
59 W23 Fe, Zn, Cu, Mn 5 B% F7)20]
o] AL, 58] Ca® e thE ojH AFur}
e g AW FEe] JEsle] Cad FEEL
okl & 4= ok FuollA Aatsle e
2 7FER= Y8ol Ca, Fe, Zn 5% A7}t

O

A RE 35 D A3

a

HA71E 3 ok
A Aakske AlEo] ulgk AEsk JFdr
Algsledor & o H7t 9o, AH|XE-L AHFol H7

s 99N olge) Brt o AAT 4nE a7t

fnt
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