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Changes of the Chemical and Microbiological Quality in Milk from Jeju-Do after
Raw Milk Grading System

Hyun-Jong Lee
Department of Animal Biotechnology, Cheju National University

ABSTRACT

This experiment was performed to identify the improvement of raw milk quality after introducing raw milk
grading system(1993, June). The purpose of this experiment was to investigate chemical component and
microbiological quality of raw milk in jeju. This experiment made it possible to spread high standard of
quality of raw milk or milk product including yoghurt, ice cream etc., and to provide dairy industry infor-
mation for the construction of Jeju international free city master plan. As a result, automatic milking system
is improved a lot after introducing raw milk grading system and sustained good condition compared with
other provinces. High ratio was shown dairy farm in jeju for pre-milking, pre-cooling system equipment and
self laboring. Otherwise, the ratio of dairy farm doing test of mastitis is low. The ratio of first grade dis-
tribution in Jeju is 80.64%, which means that was improved before introducing raw milk grading system.
The number of somatic cells found in summer more than that of other seasons in raw milk. However, these
data is a little higher than the nation wide data medium. Also, general components, annual lipid ratio is 3.90
% that improved compared with before introducing raw milk grading system. These data showed low in
summer and similar to nation wide.
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Table. 1. Number of dairy cows by years in Jeju-Do(1975~2004)

Nationwide Jeju-Do
Year
No. of fatms ~ No. of dairy cattle Ave. herd size No. of farms  No. of dairy cattle Ave. Herd size
1975 9,415 85,542 9.1 - 69(0.08) -
1976 10,174 89,688 8.8 14(0.14) 252(0.28) 17.7(210)
1985 43,760 309,135 8.9 163(0.39) 1,605(0.41) 9.8(110)
1990 33,270 503,947 15.1 129(0.39) 3,288(0.65) 25.5(169)
1995 23,519 553,467 235 107(0.45) 4,273(0.77) 39.9(170)
2000 13,300 544,000 409 93(0.70) 5,557(1.01) 59.8(146)
200t 12,827 548,176 427 86(0.67) 5,677(1.03) 66.0(155)
2002 11,716 543,587 464 88(0.75) 5,837(1.07) 66.3(143)
2003 10,514 518,645 493 73(0.69) 5,808(1.12) 79.6(161)
2004 9,612 497,961 51.8 73(0.76) 5,603(1.13) 76.8(148)
( ) : Nationwide %.
Table 2. Milking condition in Jeju-Do
Bucket : 0( 0) Under 30 : 19(33.3)
Milking facility Pipe Line : 21(41.4) Milking herds 30~50 : 33(57.9)
Milking palor : 30(52.6) Over 50 : 5( 8.8)
. Close type : 33(57.9) . Established : 38(66.7)
Cooling system Open type : 24(42.1) Pre-cooling system Not established :  19(33.3)
Periodically : 2( 3.5) 1 for all : 3(53)
Mastitis test Radomly : 43(75.4) Washing towel 2~3 for all : 26(45.6)
None : 12(21.1) Each one : 28(49.1)
Immersion : 57(100) Self : 49(86.0)
Nipple cleaning Atomization : 0( 0) Labor Self+hire : 7(12.3)
None : 0 0 Hire : 1I( LY
. Doing : 38(66.7) Mooring type : 0 0)
Pre-milk .
re-meing Not doing : 19(33.3) Bam Opening type : 57(100)
* number (%).
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Table 3. Monthly variation of bacterial grade distribution(%) in Jeju-Do (2004)
Month
Grade*
1 2 3 4 5 6 7 8 9 10 11 12 Ave.

1A 76.6 83.1 89.3 85.0 80.2 82.6 715 65.3 56.4 89.4 933 85.4 80.6
1B 17.0 13.5 8.0 7.6 12.4 144 15.6 30.6 274 6.9 5.8 11.9 14.0
2 4.8 24 19 6.5 22 23 5.5 28 13.4 24 0.8 1.8 38
3 12 0.2 0.3 0.0 42 0.2 09 0.5 1.8 0.6 0.1 038 0.9
4 0.5 08 0.4 09 1.0 0.5 0.6 0.9 1.0 0.7 0.1 0.1 0.6

* 1A : Below 30,000, 1B : 300,000~100,000, 2 : 100,000~250,000, 3 : 250,000 ~500,000, 4 : 500,000 over.

Table 4. Yearly variation of bacterial grade distribution(%) in Jeju-Do and Nationwide

Grade 1A 1B 2 3 4

Year Nation-wide Jeju Nation-wide  Jeju Nation-wide  Jeju Nation-wide  Jeju Nation-wide Jeju
1999 68.2 63.2 20.0 25.1 6.9 6.6 2.6 26 23 25
2000 7.2 739 204 19.1 5.3 5.1 18 1.1 13 0.8
2001 75.1 758 17.5 7.1 4.7 49 1.5 1.0 12 1.2
2002 78.0 78.5 16.0 14.6 4.0 4.6 12 12 0.8 1.1
2003 79.4 71.6 14.9 20.9 3.8 5.1 1.1 1.0 0.8 14
2004 83.1 80.6 12.8 14.0 29 38 0.8 0.9 04 0.7
2005 - 79.6 - 16.4 - 35 - 0.5 - 0.1

* 1A : Below 30,000, 1B : 30,000~100,000, 2 : 100,000 ~250,000, 3 : 250,000~500,000, 4 : 500,000 over.
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Table 5. Monthly variation of somatic cell grade distribution(%) in Jeju-Do

Month
Grade Ave.
1 2 3 4 5 6 7 8 9 10 1 12
1 488 413 429 46.1 436 36.7 26.6 15.1 26.6 326 472 43.1 384
2 24.1 233 339 309 29.0 352 31.8 41.1 354 41.7 333 36.5 329
3 10.2 9.7 6.7 74 13.0 12.8 19.6 23.1 20.7 10.2 108 10.7 12.7
4 9.2 9.9 11.8 11.8 10.3 9.4 143 8.1 8.5 8.6 42 49 9.3
5 11 9.9 49 37 42 5.9 7.6 12.5 8.9 6.9 4.5 4.8 6.7
“* Grade 1 : Below 200,000, 2 : 200,000~350,000, 3 : 350,000~500,000, 4 : 500,000 ~750,000, 5 : 750.000 over.

Table 6. Yearly variation of somatic cell grade distribution in Jeju-Do and Nationwide

Grade 1(< 200,000) 2(< 500,000) 3(= 500,000)
Year Nation-wide  Jeju Nation-wide  Jeju Nation-wide Jeju
1999 178’ 234 53.7 50.4 28.5 26.2
2000 22.1 254 50.2 449 217 303
2001 21.7 19.5 48.7 447 29.6 358
Grade 1(< 200,000) 2(< 350,000) 3(< 500,000) 4(< 750,000) 5(> 750,000)
Year Nation-wide  Jeju Nation-wide ~ Jeju Nation-wide  Jeju Nation-wide  Jeju Nation-wide  Jeju
2002 25.6 30.5 419 308 218 259 6.5 6.3 42 6.6
2003 317 41.0 322 26.0 174 122 11.5 10.7 7.2 101
2004 372 384 345 329 15.6 12.7 8.5 9.3 42 6.7
2005 - 430 - 39.0 10.5 - 6.0 - 1.5
* Number(%).
SRS S USR] H2424 18, 2006 5



AEF7E 2o H, AFEA 479 T84 44 <
A A77) glol AF 7HAA dA)o) g a3E o}
g 4 glond, A o139l 7 5(1992)9) 870 F7} 262
Fo 29 A A3 mig 205 o] 31 FH): 68.8%,
20~501H18.8%, 50Tt o]Ak12.4% H.o} 150} v
28531} Table 69141 73(1994)S 534 AA) o] %
AANESFE AR &3 glo] 44 B} 237 571
St BYE Y, o FH(1995): 2 ANE HR
% v} glch 22l Table 69 Vel A5 AHEH
AT LR 155 £88&0] 199999 23.4%00A
200430 & 384% 2 S5A AA ol F Bl MAHA
% 2 F UL, AF HE ANESFT A AA
Z271(19943: 26.7%, 1999: 17.8%)ol = ytovt 4
A T Q) 2000 0] 22.1%91 4 200430 = 37.2%2
Zo] AMHAUSS BAF T Yo, SHA AA A7
7t AEede 98 AAESd fddte 2%le] &
et 24 e Ao g 4A4 AL F Qo]
A& ko) Azt AAE et ez #4
g} 18 AFA 459 AAEFE AT JFAE
o7t A3lelE A2 AlggTh

4. sty

Ao

AFAE Al G JRe 99 24T A
Table 73} 7). }HF Ak FFol 3.90% =2 554 A
Al A 198632 E 2d7F o] S(1987)0] AFEY 100
o §718 BAeR ZAME 1% Ko Egted, 2
£(1992)0] SFA A ol F2l 19999 AFEW 87
57} 262 A48 DAOR AU AT 3.69%
BOE $48 $AE B9FT Qo A3 FF
o 398%sHe WA, F5 BT 4B A AP §
fol whaich

2 o

=

AP Af SHA A 0119934 64), o
4 4 AR E detatza A £ 4
Foto] AR AR-E MRS AAE X 2
oj|A] &4kt FA] AR A AY £HE AT
FAY &4 ARE 83 AT A7 39
&l i A mA ety 4L 2AF BN A
AAL SHA AA ol F wol HAHAT EF B
ste] vAA M Fol AN AZf A R o
W7] AAst A7t eF Y M2 whod, AdEs
o #dol A £ A7) AA AN BT &S

mﬁ o o pp

_IL o o Jo

Table 7. Monthly composition of raw milk collected in Jeju-Do

Month Composition Fat Protein Lactose TS SNF
1 4.00+0.69 3.16+0.51 4.61£0.77 12.67+1.94 8.66+1.29
2 4.04£0.26 3.1940.13 4.74£0.17 12.87£0.47 8.83:0.27
3 4,06+0.21 3.2210.10 4.78+0.10 12.95+0.33 §.89+0.18
4 3.89+0.36 3.17£0.11 4.79+0.10 12.75£0.46 8.86+0.20
5 3.94£0.26 3.1240.12 4.77£0.13 12.72:0.42 8.7740.23
6 3.82+0.22 3.10+012 4.670.12 12.49+0.37 8.65+0.22
7 5.78i0.25 3.00£0.13 4.72£0.14 12.41£0.47 8.610.25
8 3.6410.26 2.9540.13 4.680.20 12.1840.51 8.52+0.29
9 3.750.32 3.07£0.12 4.69£0.17 12.4140.50 8.64+0.25
10 3.89£0.29 3.180.15 4.780.18 12.7120.48 8.80+0.28
i1 3.99+0.28 3.27:0.16 4.69+0.22 12.8540.44 8.85£0.28
12 4.0240.26 3.2340.16 4.81+0.38 12.95+0.50 8.93+0.42
Average 3.9040.35 3.1440.21 4.72£0.29 12.66:0.75 8.75+0.47
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