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Composition of Bulked Raw milk in Korea.
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SUMMARY

Totally 881 bulked raw milk samples were collected once a month from Oct. 1989 to Sep. 1990 at
18 districts plus 8~16 farms in the all over Korea, and general composition of raw milk were
analysed for the variation and correlation in between provincial areas, districts, and collection lines of
milk plant.

Each components of raw milk collected in province and district were significantly differed (p<O0.
001), but sampling stage were not effected on the composition of milk.

In the monthly variation of milk composition, all of components excepted the content of ash in raw
milk were lower in July and August, and tended to increas in October to January, and significantly
(0.001) greater than in July and August.

The correlation coefficients for the relation between fat content and total solids or protein were 0.
635, 0.135 respectively, and between protein content and total solids or SNF were 0.652, 0.742.

I.M o ¥Fe Adsne 2E7 B 24 Ue
Frde 2t ABol7] W GHAFolgn

FHe Ay 43y AR FA Yo 2o
2 aTHE YR FolM vguCy YR ol R olZRE HuHE ZF &

% B dTE 19893 s 42 ADe] EsdT2 NG X RIIITUH Y ANYIA o FYAAS.

- 151 -



el

1

e
o
ol U

GE7t25E Y4
AAEch 2240
§g 2 HoFARz
AHL FHEA

1©

_,d
ox 8/ flo

ST )
O
of ©
_?lll
Kool

L
3 o
$‘%

ﬂ:‘
LIS
kP

10

X

M

N
ox

r}o

s}

A& S8TEA HAi, 7}
FAZ A A A F
27 W Rl ¥F e
s Fastoh &

el olste

e
o
Yoo
LT.
é
E
i

o lo
X
it
)
i
o
|

Jo L ooh

¥

oo o2

i
i 2 o
fr
do on

ox
He

N
-

[¢]

2
rir
4z of
R
otk
Mz
1o
oﬁ‘i 0'9,
e X
10 L
@ o
o o
o S
o 2

Moo 2k

nE e 2 0 X N OHE o
i)
k]
xd

R

~
®
g to

1o

b0 e e o

e A T3

W fo
ot

A2 ko
_\'E

r_'): o~
o op
L
N 2

ox
Mol
-
flo do 2 32
Jo
1
oh
o
oo
ru
z
™
2
H W B

Wi o Jo o

ol
i)
ofl —o
e
o
=
X
I

Jo K

N
N
oX
HL
)
o
B
g M
o o
S
52t
o =
~

N
-

0 2 © fo o og@ X rHoxor
&
o o

do x>
o

E=)
2

Jo

(E . =

o off
1B
lo
e

o 2
&
b3
50
R
N
N
R
k)

X
~N
=
o
rjlé
r
(o]
_
=
o B
>
o
A
1o
L)

i)
o o
)
AC)
N

2
ot
1
Ja)
o
, o
~
Rl

o>

o o

Mo Hi K

o a

i 'H\)," flo

LR
i

N
—-— =

Jo

e

Kool

H
Moo 2o

2
H
g
e

2

A sl FERAEZ A FEHVI H&d
wuel xodd, AEd, A5 HH GA
&9 gnr AR Wi tishe °‘Z}

4% s

Hl

12 mi

(1) 149

GER, AR 2 3 7
o).

FAE A3 7.

2y A6 FA(FE, Fd A I
o).

A4 A 6A PACAE, A 4 3
o).

Aotz A d 37 79
=2z 29 .:8-1671 4571
(2) A4
1989. 10~1990. 9.
Y 14~16¥¢ F Als A
(3) Mg AH U4
saxal®m we FA & Tank Lorry2 &
e I8 7 5}7] "ol 13|, Tank Lorry
re ul 13N M3kt

o

2
X
L
—
rS
o
‘rﬂ
GL

(1) =g, @A, f9o F#F& Mikoscan
—100 Serier. A/SN. (FOSS Electric Co.)ell €]
go] Bt

(2) 278 %3 22 crucible ol 4 sea sand
o A3& s 102+1Ce Drying oven
oA 2~3A7+ HFsled Fgol HUELE WE

TYRFFLF A

(3) AR FL FuPrFggels
upeler g W Uwejz oz AAEATh

&

(4) 3282 Drying ovenol A 2e 35
2r x| 7] 550+5°C 2] Muffle furnaceol A1 24
7+ 3 3st

m o % 0E

1. §Re YeMBEEMI HO|

HEo 7t Ade] aAsE &PA EE A

ey #HT Yoo FARE 8817 A

o, o|F AETRH 4rzAe BAY A
= Table 1ol 4 & 53t
3rdEE, ST, AW,

aro zk7k 12.00£0.48%, 8.41+0.35%, 3.57

- 152 -



YA LR HAY 240l BY AT 3

Table 1. Average composition of Raw Mik collected for a 1-year period in all over Country.

Mean(%) SD Range(min-max) 95% Conf. Int. CV (%)
for mean(%)
TS 12.00 0.48 9.75—-14.74 11.97-12.03 3.97
SNF 8.41 0.35 6.42—-10.76 8.40— 8.45 4.29
Fat 3.57 0.26 2.63— 4.96 3.56— 3.59 7.34
Protein 3.19 0.21 2.02— 4.00 3.18— 3.20 6.43
Lactose 4.50 0.21 3.33— 6.06 449— 452 4.50
Ash 0.72 0.09 0.43— 1.08 0.72— 0.73 12.31
+0.26%, 3.194021% o Ao HFHz A& glct.

= FuYY, FAOYE, Ay, o, g9,
HE #92 HA ol ®olH$(CV)
AME 2P, AW, dide £08 ol
Y HA, Hdie ¥t e Qe AL
el A8} dAdee 248 YEl Y7 wE
o2 @dEHAD. Alge HE(88IN Ag)e
2RH fc¥ BFH 95% Az 7R gl
oA FIYY, FALYE, Ay, D

EA2 AR RolHT BEBAL 299 Ao

&S(1983)0] A7z P AoA ZAG
Ade AWy, DA, PR wolH47}
Ztzt 21.02%, 13.52%, 8.75% 2 wols} am
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Table 2. Composition of Raw Mik collected for a 1-year Period in 6 Province.

Province TS SNF Fat Protein Lactose Ash

Kyongki 11.99° 8.36° 3.63° 3.13° 4.47° 0.74*
SD| 045 0.33 0.24 0.13 0.18 0.12

Kangwoen 11.83% 8.21° 3.62° 2.96° 4.55° 0.70°
SD 0.83 0.72 0.41 0.37 0.41 0.03

Chungcheong 12.12¢ 8.52 3.59= 3.3¢4° 4.42¢ 0.76¢
SD 0.37 0.21 0.25 0.13 0.12 0.05

Gyeongsang 12.05% 8.58¢ 3.46° 3.25¢ 4.63° 0.72°
SD 0.38 0.29 0.20 0.17 0.14 0.05

Jeulla 11.94% 8.41° 3.53% 3.30° 4.47% 0.64¢
SD| 0.33 0.14 0.22 0.12 0.07 0.04

Jaeju 11.91% 8.46* 3.47% 3.15° 4.58° 0.71°
SD| 0.48 0.29 0.27 0.18 0.18 0.01
Mean 12.00 8.41 3.57 3.19 4.50 0.72
SD 0.48 0.35 0.26 0.21 0.21 0.09

Same alphabet indicates non significant at 5% DMRT.

SD : Standard Diviation.
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Table 3. Composition of Raw Mik Collected for a 1-year period in Kyongki Area.

Area Samples | TS SNF Fat Prot. Lact. ' Ash

North-east 72 12.06° 8.34° 3.68¢ 3.17° 4.39° 0.68¢
SD 0.52 0.32 0.33 0.13 0.12 0.01

North 72 12.15° 8.53 3.62 3.16° 4.45% 0.91°
SD 0.42 0.24 0.20 0.11 0.20 0.01

South 70 11.84 8.32° 3.54° 3.12° 4.55° 0.71°
SD oz 0.41 0.27 0.10 0.16 0.15
South-east 69 | 11.87" 8.16°¢ 3.70° 3.00¢ 4.50% 0.65¢
SD Lo0.41 0.28 0.18 0.09 0.23 0.05

West 36 12. 4* 8.41% 362 ° 3.23 4.48% 0.71%
SD 0.13 0.10 0.11 0.07 0.10 0.02

Mean 319 11.99 8.36 3.63 3.13 4.47 0.74
SD | 045 0.33 0.24 0.13 0.18 0.12

Same alphabet indicates non significant at 5% DMRT.

Table 4. Composition of Raw Milk Collected for a 1-year period in Chungcheong Area.

Area | Samples TS SNF Fat ‘1 Prot. Lact. Ash
Chungbuk 72 12.21 8.55 364 | 333 4.47 0.76
SD | . 0.34 0.22 0.24 0.13 0.12 0.04
Chungnam 72 12.02 8.49 3.53 3.35 437 0.76
SD | 039 0.20 024 | 014 0.11 0.07
! sk ek Aok

Mean 44 1212 8.52 350 | 334 4.42 0.76

* % p < 0.01

Table 5. Composition of Raw Mik Collected for a 1-year period in Gyeongsang Area.

Area Samples I TS ! SNF Fat Prot. Lact. Ash
Gyeongbuk 72 1184 8.42 342 | 313 4.59 0.69
SD 0.28 0.10 0.22 0.10 0.09 0.02
Gyeongnam | 72 12.26 8.74 3.50 3.36 467 | 074
SD 0.35 0.32 0.17 0.16 0.17 0.06
Aok ok S0k slok Aok ok
Mean | 144 1205 | 858 3.46 3.25 463 | 072

* ¥ p < 0.01
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Table 6. Influence of Sampling Stage on Composition of Raw Milk.

Sampling TS SNF Protein Lactose Ash
stage
1" 11.98+ 48 8.41+ .34 3.56+ .25 3.19+ .19 450+ .20 0.72+ .08
2v 12.03+ 48 842+ .36 3.59+ .27 3.19+ .19 4.50+ .20 0.73+ .09
Mean 12.00+ 48 841+ .35 3.57+ .26 3.19+ .19 450+ .21 0.72% .09

1) Samples were taken at beginning of pumping from tank lorry.
2) Samples were taken at pumped out of half volume from tank lorry.
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Table 7. Monthly Variation in Compostition of Raw Milk Collected in all of Province.

Month No TS SNF Fat Prot. Lact. Ash
1989, Oct. 71 12.24 8.55 3.69 3.27 4.56 0.71
SD 0.41 0.32 0.20 0.21 0.15 0.08

Nov. 71 12.11 8.41 3.71 3.23 4.46 0.71
SD 0.49 0.33 0.19 0.20 0.16 0.09

Dec. 69 12.24 8.54 3.70 3.28 4.52 0.72
SD 0.30 0.23 0.21 0.19 0.12 0.08

1990. Jan. 71 12.27 8.48 3.78 3.24 451 0.72
SD 0.30 0.24 0.17 0.19 0.16 0.10

Feb. 71 12.21 8.50 3.71 3.24 4.54 0.71
SD 0.31 0.28 0.20 0.19 0.19 0.09

Mar. 77 12.13 8.49 3.63 3.19 4.55 0.72
SD 0.36 0.25 0.20 0.17 0.13 0.07

Apr. 77 11.91 8.41 3.50 3.16 452 0.72
SD 0.42 0.31 0.21 0.18 0.16 0.09

May. 76 | 11.87 8.36 350 318 4.54 0.73
SD 0.43 0.48 0.31 0.26 0.22 0.07

Jun. 75 11.80 8.36 3.44 313 451 0.72
SD 0.45 0.37 0.23 0.23 0.15 0.07

Jul. 75 11.64 8.21 341 | 306 4.39 0.74
SD 0.53 0.42 0.29 0.18 0.27 0.10

Aug. 77 11.71 8.36 3.34 3.12 4.48 0.74
SD 0.61 0.53 0.26 0.20 0.38 0.10

Sep. 71, 1189 8.41 3.48 3.17 4.47 0.75
sD L 0.40 0.33 0.17 0.12 0.20 0.10

Mean . 881 12.00 8.42 357 3.19 4.50 0.72
SD | 048 | 036 | 026 0.21 0.21 0.09

(Fig. Datge w HAPFe FEHASE culd, kol gaol oFH vt ¥ &
fAMEE A S veld Aok s vhes A 3 Agel Poii BusoM Agwrd Z3Ht
Sol 2R FFL FotA A& RotbA e =3 FHALL FEg A5 A

v Aol FaAh o Agdeko] 0.2%7F R ADE &(1970)2
a3y 2295 (1990)= FALEE, AW, 295 2oz AU
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Table 8. Monthly Variation in Compostition of Raw Milk Collected in Kyongki Province.

Month samples TS SNF Fat Prot. Lact. Ash
1989. Oct. 27 12.23 8.43 3.79 3.18 4.49 0.72
Nov. 27 12.14 8.38 3.78 3.17 4.46 0.71

Dec. 27 12.18 8.42 3.76 3.14 4.51 0.72
1990. Jan. 27 12.20 8.40 3.80 3.17 4.46 0.72
Feb. 27 12.07 8.34 3.73 3.15 4.46 0.70

Mar. 27 12.20 8.46 3.74 3.13 4.53 0.74

Apr. 27 11.97 8.40 3.57 3.12 4.54 0.72
May. 24 ~11.80 8.19 3.62 3.15 453 0.75
Jun. 25 11.89 8.35 3.54 3.13 4.51 0.73

Jul. 27 11.69 8.30 3.36 3.04 4.46 0.75

Aug. 27 11.51 8.19 3.36 3.05 4.26 0.79

Sep. 27 11.96 8.41 3.54 3.11 4.45 0.80
Mean 319 11.99 8.36 3.63 3.13 4.47 0.74
SD 0.45 0.33 0.24 0.13 0.18 0.12

Table 9. Monthly Variation in Compostition of Raw Milk Collected in Kangweon Province.

Month samples TS SNF Fat Prot. Lact. Ash
1989. Oct. 6 11.88 8.19 3.70 2.91 4.56 0.72
Nov. 6 11.60 8.00 3.62 2.92 441 0.67

Dec. 4 12.16 8.29 3.87 3.14 4.44 0.71

1990. Jan. 6 12.34 8.40 3.95 3.05 4.63 0.72
Feb. 6 12.50 8.54 3.96 3.05 4.77 0.72

Mar. 6 11.49 8.02 3.47 2.86 4.46 0.71

Apr. 6 11.33 7.99 3.34 2.82 4.44 0.72

May. 6 12.26 8.43 3.72 2.85 4.87 0.71

Jun. 6 11.77 8.14 3.63 2.87 4.58 0.69

Jul. 6 10.59 7.25 3.34 2.81 4.76 0.68

Aug. 6 12.36 8.93 3.43 3.24 5.00 0.69

Sep. 6 11.58 8.38 347 3.08 4.61 0.70
Mean 70 11.84 8.21 3.62 2.96 4.55 0.70
SD 0.84 0.72 0.41 0.37 0.41 0.03
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Table 10. Monthly Variation in Compostition of Raw Milk Collected in Chungcheong Province.

Month Samples TS SNF Fat Prot. Lact. Ash
1989. Oct. 12 12.56 8.88 3.68 3.50 4.61 0.77
Nov. 12 12.35 8.61 3.75 3.45 4.39 0.76
Dec. 12 12.38 8.69 3.68 3.47 4144 0.75
1990. Jan. 12 12.41 8.63 3.77 341 4.43 0.80
Feb. 12 12.26 8.50 3.76 3.43 4.32 0.75
Mar. 12 12.28 8.63 3.65 3.37 4.50 0.75
Apr. 12 11.89 8.40 3.49 3.27 4.44 0.69
May. 12 11.86 8.46 3.40 3.33 4.37 0.75
Jun. 12 11.77 8.35 3.42 3.22 4.39 0.75
Jul. 12 12.01 8.30 3N 3.14 4.32 0.84
Aug. 12 11.80 8.33 3.39 3.21 4.38 0.73
Sep. 12 11.82 8.45 3.37 3.25 4.43 0.78
Mean 144 12.12 8.52 3.59 3.34 4.42 0.76
SD 0.37 0.21 0.25 0.13 0.12 0.05

Table 11. Monthly Variation in Compostition of Raw Milk Collected in Gyeongsang Province.
Month Samples TS SNF Fat Prot. Lact. Ash
1989. Oct. 12 12.26 8.71 3.55 3.38 4.63 0.70
Nov. 12 11.93 8.40 3.54 3.21 447 0.71
Dec. 12 12.26 8.74 3.51 3.39 4.62 0.73
1990. Jan. 12 12.31 8.59 3.64 3.31 4.63 0.73
Feb. 12 12.30 8.75 3.54 3.26 4.75 0.73
Mar. 12 12.20 8.63 3.55 3.25 4.69 0.70
Apr. 12 12.12 8.63 3.48 3.22 4.64 0.78
May. 12 11.88 8.54 3.35 3.20 4.63 0.67
Jun. 12 11.73 8.49 3.24 3.21 4.60 0.70
Jul. 12 11.67 8.35 3.32 311 4.52 0.72
Aug. 12 11.97 8.59 3.33 3.19 4.78 0.70
Sep. 12 11.97 8.52 3.45 3.25 4.56 0.72
Mean 144 12.05 8.58 3.46 3.25 4.63 0.72
SD 0.38 0.29 0.20 0.17 0.14 0.05
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Table 12. Monthly Variation in Compostition of Raw Milk Collected in Julla Province.

Month  [Samples] TS SNF Fat Prot. Lact. | Ash
1989. Oct. 6 11.87 8.40 3.47 3.27 4.52 0.61
Nov. 6 12.12 8.44 3.68 3.37 4.47 0.60

Dec. 6 12.26 8.52 3.74 3.44 4.48 0.61

1990. Jan. 6 12.33 8.51 3.82 3.42 4.47 0.63
Feb. 6 12.22 8.48 3.74 341 4.47 0.61

Mar. 6 12.28 8.58 3.70 3.36 4.53 0.64

Apr. 6 12.05 8.44 3.62 3.38 4.42 0.65

May. 6 11.79 8.43 3.36 3.24 4.51 0.68

Jun. 6 11.7¢ 8.46 3.35 3.24 4.49 0.72

Jul. 6 11.52 8.21 3.31 3.14 4.43 0.64

Aug. 6 11.47 8.24 3.23 3.14 4.46 0.64

Sep. 6 11.58 8.25 3.33 3.21 443 0.61
Mean 72 11.94 8.41 3.53 3.30 4.47 0.64
SD 0.33 0.14 0.22 0.12 0.07 0.04

Table 13. Monthly Variation in Compostition of Raw Mik Collected in Jaeju Province.

Month Samples TS SNF Fat Prot. Lact. Ash
1989. Oct. 8 12.42 8.67 3.75 3.34 4.63 0.71
Nov. 8 12.31 8.50 381 3.25 4.54 0.71

Dec. 8 12.31 8.56 3.75 3.25 4.60 0.72

1990. Jan. 8 12.16 8.44 3.73 3.18 4.55 0.71
Feb. 8 12.34 8.66 3.68 3.21 4.73 0.70

Mar. 14 11.95 8.50 3.45 3.17 4.62 0.70

Apr. 14 11.84 8.54 3.29 3.21 4.62 0.71

May. 16 11.79 8.53 3.33 3.20 4.55 0.71

Jun. 14 11.57 8.26 3.31 2.99 4.55 0.71

Jul. 12 11.59 8.31 3.27 3.03 4.58 0.70

Aug. 14 11.54 8.30 3.24 3.01 4.57 0.73

Sep. 8 12.02 8.37 3.65 3.20 4.46 0.71
Mean 132 11.91 8.46 3.47 3.15 4.58 0.71
SD 0.48 0.29 0.27 0.18 0.18 0.01
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Table 14. Correlation Coefficients between Constituents of Raw Milk.

TS SNF Protein Lactose Ash
TS 1.000
SNF 0.820 %k 1.000
Fat 0.635 %k 0.124 %k 1.000
Protein 0.652 %k 0.742 %ok 0.135 %k 1.000
Lactose 0.582 %k 0.697 sk 0.067 0.286 %k 1.000
Ash | 0.242 %k 0.316 %k —0.060 0.133 %k 0.010 1.000

** . (p<0.001)

Table 15. Regression Equation Calculated for TS, SNF, Fat. and Protein, based on the Analysis of 881 Samples.

TS = 0.171 + 0.998 fat + 1.009 prot. + 0.962 lac. + 0.982 ash r’ = 0.920
TS = 2.900 + 1.080 snf r’ = 0.672
TS = 7.877 + 1.154 fat r’ = 0.403
TS = 7.167 + 1.516 prot. r’ = 0.426
SNF = 0.395 + 0.983 prot. + 0.932 lac. + 0.962 ash. r? = 0.804
SNF = 4.253 + 1.308 prot. r? = 0.551
Lactose = 1.139 + 0.399 snf r’ = 0.485
Protein = 2.812 + 0.105 fat r’ = 0.018
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Fig. 2. Linear Regression between Constituents in Raw Milk.
(Frequencies were not applicable for overlay plots among 881 cases accepted.)
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