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The objective of the present study was to determine the minimum alcohol (ethanol) concentration that
gives rise to the coagulation of goat milk for the alcohol precipitation test, and to evaluate the physical
parameters of goat milk which include alcohol and heat stability. A total of 1,295 udder-half milk sam-
ples from 648 lactating dairy goats were collected from seven farms in Jeonnam province, Republic of
Korea, to determine the alcohol and heat stability. The majority (99.6%) of the samples were coagulated
when 70% ethanol was added to the milk, while only 11.0% of the samples were precipitated by the
addition of an equal volume of 45% ethanol. With the concentration of 65%, 60%, 55% and 50% aque-
ous ethanol, 99.2%, 96.8%, 81.0% and 52.8% of the milk samples were coagulated, respectively. Of
1,295 dairy goat milk samples tested for heat stability, 127 (9.8%) were coagulated by boiling. Among
the 143 alcohol test-positive udder-half milk samples, 52 (4.0%) were unstable by heat test, while 1,032
(79.7%) of the 1,152 alcohol test-negative milk samples were stable by heat test. According to the re-
sults of boiling test, sensitivity and specificity of 45% alcohol precipitation test were 0.3023 (95% CI:
0.2346~0.3772) and 0.9190 (95% CI: 0.9017~0.9344), respectively. The contents of protein and the
specific gravity were higher in the milk samples of 45% alcohol test-positive than in those of 45% alco-
hol test-negative. However, lower levels of lactose and milk urea nitrogen were observed in the milk
samples of 45% alcohol test-positive compared to the alcohol test-negative milk samples. The lowest
pH values (6.73+0.20) were shown in the 45% alcohol test-negative and heat-unstable milk samples,
while the lowest values of somatic cell counts and bacterial counts were shown in the 45% alcohol
test-negative and heat-stable milk samples. Results of this study suggest that the alcohol precipitation
for dairy goat milk may have to be tested with ethanol concentration less than 45% for the determi-
nation of freshness and heat-stability.
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Table 1. Proportion of alcohol precipitation-positive samples by ethanol concentration in 1,295 udder half milk samples collected from dairy

goats reared in Jeonnam Province

Ethanol concentration

No. of alcohol precipitation positive samples (%)

(%) Total (n=1,295) Spring (n=295) Summer (n=463) Fall (n=203) Winter (n=334)
70 1,290 (99.6) 295 (100) 463 (100) 202 (99.5) 330 (98.8)
65 1,285 (99.2) 295 (100) 463 (100) 202 (99.5) 325(97.3)
60 1,254 (96.8) 295 (100) 460 (99.4) 198 (97.5) 301 (90.1)
55 1,049 (81.0) 278 (94.2) 404 (87.3) 166 (81.8) 201 (60.2)
50 684 (52.8) 218 (73.9) 303 (65.4) 115 (56.7) 48 (14.4)
45 143 (11.0) 40 (13.6) 38(8.2) 31(15.3) 34 (10.2)

Table 2. The boiling test results of dairy goat udder half milk samples according to the results of 45% alcohol precipitation test

Boiling test e e Positive Negative
. . Sensitivity Specificity . .
Classification (95% CT) (95% CT) predictive predictive P-value
Unstable ~Stable  Total ’ ’ value (95% CI)  value (95% CI)
45% alcohol Positive 52 91 143 0.3023 0.9190 0.3636 0.8958 0.0001
precipitation (4.00* (7.0) (11.0) (0.2346~0.3772) (0.9017~0.9344) (0.2850~0.4482) (0.8767~0.9127)
test Negative 120 1,032 1,152
9.3) (7197 (89.0)
Total 172 1,123 1,295
(13.3)  (86.7)  (100)
*Proportion (%) of cases show in parentheses.
Likelihood Ratio=3.731.
= Aol ¥e H dRESHZ flolA 75k (ANOVA)= AA|sIom, A4 2= Tukey-Kramer
Aee o SRS Selstyict 5 AHE AN, ANARE IEOE o U
FL2 AALY] Eo|lx W wiztLo] t)s}oel= Fisher's
oz M= 2Lt exact tests AAISIE $A ¢S BurREUAR
=] = o B N a
#7159031, PEko] 0.05 o5t wl Fe37t 9l A
AFE ARFSE QARG YA, 99 B o Busin.
AU, FALFE ) AAE 2 At i
JE-2 Milkoscan 6000

pHO} H]ZS ZAJSIAIT). v
(Foss Electric, Denmark) ©. 2 E-A35}¢1 11, A|A|E=
Fossomatic FT5300 (Foss Electric, Denmark), Allat<=+=
Bactoscan FC100H (Foss Electric, Denmark)® =743}
Atk ZAE 7]719] BAL A A L =bE2AAY

HHo|A ATl A 98 HAAE EFLHS o]
£35lo] o SHA] B3t pH S%-2 pH meter”]
(HORIBA-B-24E, A|ZA} 9 )=

HEL SRS NEAS olgstth

1

SHIXE

GraphPad InStat v. 3.0 (GraphPad Software, Inc., CA,
USA)E o] 85f0] a1 gAd A7t W ApulAE 23
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2 o
AP 648 vhel o] B 129570 AHHT A1
I RES PYOE AN AR FEE P4 A

o

+= Table 13} Zt}h G327} E3HA] ARFGo A9 &
WS o AT Em 70% A 99.6%, 60%0]A]
96.8%, 50% o] A= 52.8%= ZHz: LFERJIQl oM, 45%

A= 11.0%2] SHES Byt A uet 5=
H SAEE ZolE HolA| ASkot 45% s ol A
o] SHEL ABol 82%=E 7MY wtow, AL
(10.2%), B(13.6%), 7}+2(15.3%) <o 2yt

AbFfro] it AM|A|E A 3k= Table 29} 2ok A
AR 1,2957) EHF 62 2= 13.3%¢91 17277} 9FAdut
L5 yelyon, 45% dFESHAA A HRE-S
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Table 3. Gross composition, pH, specific gravity, somatic cell counts and bacteria counts of heat-stable and -unstable goat udder half milk based on

the results of 45% ethanol precipitation test

45% ethanol positive 45% ethanol negative
Heat unstable Heat stable Heat unstable Heat stable

n=38 n=76 n=105 n=954
Fat (%) 4.12"+2.05 4.47°+1.67 3.94%+1.32 3.68%+1.26
Protein (%) 3.52'+1.48 3.43%1.25 3.11°+0.87 3.17°40.65
Lactose (%) 4.23"+0.53 4.17°+0.59 4.38+0.77 4.43*40.48
Not-fat solid (%) 8.47+1.17 8.34+0.96 8.22+1.14 8.37+0.70
Total solid (%) 12.52"+2.75 12.81°2.24 12.1342.22 12.05%+£1.59
Milk urea nitrogen (mg/dL) 26.46+4.44 28.19+5.47 29.00+5.69 28.50+5.34

n=29 n=56 n=104 n=498
pH 6.88+0.30 6.89+0.29 6.73"+0.20 6.8"+0.24
Special gravity 1.161%0.326 1.084b%£0.212 1.049°+0.099 1.042°+0.047

n=46 n=90 n=115 n=982
Somatic cells count (x10° cells/mL) 3.694+0.412 4.506*0.650 3.25240.548 2.023°+0.379
Bacteria count (x10° cells/mL) 295.78%£573.97 185.26™+383.56 138.21%+399.52 93.66™+306.00

**Means in the same row with different superscript differ significantly (P <0.05).

Table 4. Comparison of serum components between heat-stable and -unstable udder half milk samples of dairy goats based on 45% ethanol

precipitation test
45% ethanol positive 45% ethanol negative
Parameters
Heat unstable (n=39) Heat stable (n=56) Heat unstable (n=49) Heat stable (n=23)
Sodium (mmol/L) 138.05+6.59 137.57+6.22 136.93+10.53 137.13+5.96
Potassium (mmol/L) 5.41+1.33 4.97+1.01 5.00+0.85 4.96+0.56
Chloride (mmol/L) 99.18+6.16 99.75+5.71 98.31+7.51 99.04+6.07
Calcium (mg/dL) 9.16a+1.14 9.40°+0.75 9.91"+1.38 9.33%10.80
Magnesium (mg/dL) 2.75+0.22 2.7140.40 2.87+0.59 2.80+£0.36
Phosphorus (mg/dL) 7.30+2.01 6.94£1.75 8.27+168 7.41£2.20
Aspartate aminotransferase (AST) (U/L) 97.64+28.59 101.88+55.24 100.27423.82 81.87+20.97
Alanine aminotranseferase (ALT) (U/L) 16.18+5.17 17.75£5.90 17.16£5.98 18.09+4.32
Total bilirubin (mg/dL) 0.34°+0.17 0.35°+0.19 0.41"+0.23 0.50°+0.11
Albumin (g/dL) 2.76'+0.48 2.82'+0.37 3.14°0.94 3.02°°+0.31
Total protein (g/dL) 6.88+0.83 7.08+0.91 7.2440.85 6.80+0.61
Triglyceride (mg/dL) 21.79+10.70 24.56+15.83 21.29+14.77 14.09+10.44
Blood urea nitrogen (mg/dL) 20.79°+5.61 18.34°+5.20 22.02°+5.20 22.82%44.39
Creatinine (mg/dL) 0.63"+0.14 0.65"+0.21 0.58"+0.15 0.53*+0.09
Glucose (mg/dL) 55.46+23.80 53.23+12.41 55.00+10.97 45.91+9.12
Total cholesterol (mg/dL) 122.59+33.76 117.46+44.84 118.06+40.31 109.00+29.78
Amylase (mg/dL) 148.69°+27.676 140.14™+33.78 129.81°+34.95 131.09%+24.74

ab,c

Hel 159 4.0% (527), +4uhe<& Rl 52
9.3% (1207h)of| A} AHHIATS FdS Rtk $HH, 45%
A& HAF FAATSS Bl §59 7.0%7F 7HE Al
SALEA] eFokTt A HANE VS0 R §F45% A
£ AAre] WZELE 03023 (95% CI: 0.2346~0.3772)
A, EolE 09190 (95% CI: 0.9017~0.9344)0]%)
on, S ZEE 0.8958 (95% CI: 0.8767~0.9127),
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