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The incidence of second-grade milk production in 9 dairy farms of South Korea was investigated from
May 2011 to March 2012, and the serum composition of cows producing first- and second-grade milk
in 14 farms including the 9 farms was analyzed. The incidence rate of second-grade milk production
of 402 cows in nine dairy farms located in the central and southwestern regions of Korea was 15.4%
with the highest rate being 34.4%. Seasonal morbidity was higher during late winter (February) and ear-
ly summer (June) with the highest rate observed in February (32.6%) followed by November (33.3%).
Second-grade milk was most frequently found within one month postpartum (34.1%) while only 3.5%
was found during the first 60 ~90 days of lactating period (n=785, 5 herds). The morbidity increased
thereafter (P <0.05) with the highest observed between 270 ~300 days of lactation (36.1%). The acidity
was not significantly different between second-grade (0.159+0.026%) and first-grade milk (0.158+0.027%).
Blood serum analysis of 371 cows in the 14 dairy farms indicated that aspartate aminotransferase (AST)
level was significantly higher (P<0.001) in cows producing second-grade milk while albumin was sig-
nificantly lower (P<0.001) than cows producing first-grade milk. Total protein and triglyceride was also
significantly low along with glucose, non-esterified fatty acid and blood urea nitrogen in cows producing
second-grade milk. Statistical analysis including sensitivity, specificity and positive/negative prediction
values showed that lactating cows with high AST, low albumin, total protein and triglyceride levels in
the serum tended to produce second-grade milk. It was concluded that serological parameters, especially
live functional and metabolic-related serum compositions (AST, albumin, total protein and triglyceride),
were significantly influenced in cows producing second-grade milk.
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NELL Qlom, AP O] HEof wheh 4ME o] 5 B 9 JSAHEESY] 248 Foto] olsf HAT
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2300 plus, UV-VIS Metrolab S. A, Argentina)S A&
5lo] AFE-5lE A|9FS ©|83}0] Asparate aminotrans-
ferase (AST), gamma glutamyl transferase (GGT), Lactate
dehydrogenase (LDH), Alanine aminotransferase (ALP),
Total cholesterol, Albumin, blood urea nitrogen (BUN),
Total protein, Glucose, Ca, Mg, Phosporus, Triglyceride,
Creatine (LC diagnostics Co., Korea) 2 non-esterified
fatty acid (NEFA) (Wako pure Chemical Industries, Ltd.,
Japan) 5-& Z3hlct.
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Table 1. Prevalence rate of second-grade milk in each dairy farms

Farms No. of heads No. of positive ~ Prevalence rate
A 50 4 8.0
B 32 0 -
C 27 0 -
D 84 13 155
E 35 9 25.7
F 32 11 344
G 68 10 14.7
H 26 3 11.5
I 48 12 25.0

Total 402 62 154

Incidence rute (%)
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Fig. 1. Mean temperature at Gochang area (A) and monthly incidence rate of second-grade milk (B).
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Fig. 2. Incidence rate of sec-
ond-grade milk according to the
lactation period.

Table 2. Analysis of risk ratio related to acidity with second grade milk and normal milk

Acidity (%) .
Classification Risk ratio (95% confidence interval) P-value
<0.18 >0.18
Second grade milk (n=197) 153 (77.7) 44 (22.3) 0dd=1.06 (0.72~1.56) 0.7659
Normal milk (n=603) 474 (78.6) 129 (21.4) RR=1.04 (0.77~1.41)

'Fisher's Exact Test, OR, Odd risk; RR, Relative risk.

Table 3. Mean value of serum components for second-grade milk
cows and normal grade milk cows

ltems Second grade milk Normal milk
(n=115) (n=256)

Glucose (mg/dl) 50.54+12.61 52.46+17.28
NEFA (mg/dl) 264.62+361.70 261.40+305.85
Cholesterol (mg/dl) 247.14+102.69 247.89+108.95
AST (U/L) 118.84***%+92 04 105.19+92.38
LDH (U/L) 1683.2+684.67 1839.6+822.39
GGT (UL) 26.62+14.54 29.40+20.92
ALP (U/L) 33.81+22.92 31.89+20.76
Total protein (g/dl) 6.49+1.58 7.35%*+£2.46
Albumin (g/dl) 2.90+0.84 3.22%**%40.76
Triglyceride(mg/dl) 7.54+3.26 16.32%**+12.31
BUN (mg/dl) 14.50+5.83 15.42+5.87
Ca (mg/dl) 8.67+1.85 8.68+3.80
Phosphorus (mg/dl) 6.29+6.51 5.57+£3.92
Mg (mg/dl) 2.17+0.59 2.13£1.12
Creatine (mg/dl) 1.19+0.23 1.08+0.29

NEFA, non-esterified fatty acid; AST, Asparate aminotransferase;
LDH, Lactate dehydrogenase; GGT, gamma glutamyl transferase;
ALP, Alanine aminotransferase; BUN, blood urea nitrogen.

*P<0.05, **P<0.01, ***P<0.001.
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Table 4. Diagnostic value of serum asparate aminotransferase (AST), total protein, albumin, and triglyceride for predicting production of the

second grade milk in lactating cows

. Sensitivity Specificity Positive predictive Negative predictive
I ff
tems Cut off point (95% CI) (95% CT) value (95% CI) value (95% CI)
AST (U/L) >110 0.336 (0.250~0.431)  0.789(0.734~0.837)  0.418 (0.316~0.525)  0.725 (0.668 ~0.777)
Total protein (g/dl) <75 0.730 (0.604~0.835)  0.474 (0.400~0.548)  0.315(0.241~0.397)  0.841 (0.758 ~0.905)
Albumin (g/dl) <3.0 0.664 (0.569~0.750)  0.620 (0.557~0.680)  0.441 (0.366~0.519)  0.803 (0.740~0.857)
Triglyceride (mg/dl) <75 0.608 (0.462~0.742)  0.807 (0.706~0.886)  0.660 (0.506~0.791)  0.770 (0.667~0.854)
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