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Consistent information on the chemical composition and its seasonal variation of goat udder half milk
is limited in Korea. The objective of this study was to analyze the seasonal variation of the chemical
composition of goat milk to take establish various parameters into consideration on the pricing of the
goat milk. Variations in chemical composition, somatic cell count (SCC) and bacterial count of 1,038
udder half milk samples from 650 heads raised in 7 farms of Jeonnam province were determined by
season. Fat, protein, lactose, non-fat solids, milk urea nitrogen (MUN), pH, SCC and bacterial counts
were also analyzed. The average composition of the milk was: fat 3.80+1.36%, protein 3.23+0.80%, lac-
tose 4.39+0.54%, total solids 12.18+1.80%, non-fat solids 8.38+0.80%, and milk urea nitrogen
28.44+5.00 mg/dL. The average pH was 6.81+0.24. The average of SCC and bacterial counts were
2.54+4.60x10° cells/mL and 1.25+3.76x10° CFU/mL, respectively. Chemical composition, pH, SCC and
bacterial counts of dairy goat milk varied widely during the lactation period and by season. The fat
concentration was the lowest in spring (3.39+1.53%) and the highest in autumn and winter (3.98+1.30%
and 3.98+1.48%). Protein concentration was the lowest during summer (2.92+0.48%) and the highest
in winter (3.81+0.95%). Lactose concentration was the lowest in autumn (4.24+0.41%) and the highest
in spring (4.58+0.35%). The lowest total solid value was obtained in the spring season (11.75+1.80%)
which was then increased in winter (12.85+£1.96%). Non-fat solid concentration was the lowest in
summer (8.07+£0.64%) and the highest in autumn (8.94+0.82%). MUN concentration was the highest in
summer (8.07+0.64%), and the pH concentration was the highest in spring at 6.93+£0.27%. Seasonal var-
iation of SCC and bacterial count were the lowest in spring (O.94i1.54><106 cells/mL and 0.22+0.61x10°
CFU/mL, respectively) and was the highest in winter (3.95+7.14x10° cells/mL and 2.23+5.54x10*
CFU/mL, respectively).
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Table 1. Seasonal comparison of dairy goat's udder-half milk component in Jeonnam province

. Total average Season
Composition

(n=1,308) Spring (n=305) Summer (n=466) Fall (n=203) Winter (n=334)
Fat (%) 3.80+1.36 3.39+1.53° 3.87+1.14° 3.98+1.30° 3.98+1.48°
Protein (%) 3.23+0.80 3.09+0.59" 2.92+0.48" 3.15+0.79° 3.81+0.95°
Lactose (%) 4.39+0.54 4.58+0.35" 4.40+0.42° 4.24+0.41° 4310.77™
Total solid (%) 12.18+1.80 11.75+1.80" 11.9441.53% 12.16+1.79° 12.85+1.96"
Not-fat solid (%) 8.38+0.80 8.36+0.63" 8.07+0.64" 8.18+0.78° 8.94:+0.82°
Milk urea nitrogen (mg/dL) 28.44+5.00 26.304.26" 30.14+4.47° 27.3645.80% 28.50::6.20°
pH 6.810.24 6.93+0.27" 6.68+0.14° 6.74+0.16° 6.78+0.22°

ab,c

Means in the same row with different superscript differ significantly (P <0.05).
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Fig. 1. Seasonal distribution ratio according to the content of dairy
goat's milk components in Jeonnam province.
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Table 2. Comparison of dairy goat's udder-half milk composition by individual farms in Jeonnam province

Farms
Composition
A (n=190) B (n=204) C (n=452) D (n=156) E (n=33) F (n=180) G (n=46)
Fat (%) 4.29+0.57" 323+1.34° 3.84+1.47° 3555126  3.98+2.14™  4.22+1.34° 3.19+1.08°
Protein (%) 3.324042° 3294069  3.17+0.68"  3.44+1.00°  2.73+0.33" 3274122 2.56+0.70
Lactose (%) 4548021° 443+035" 4544041  4.09+0.89°  4.56+0.27° 4.05£0.46°  4.18+1.02"
Not-fat solid (%) 8.62:0.50° 8.48+0.68"°  8.44+0.76°  836+0.86™¢  8.00+0.44°  8.12+0.92 7.50+1.35°
Total solid (%) 12.90+0.88"  11.71£1.90°  12.27£1.73  11.91+1.88*  11.98+1.95™  12.34+1.97°  10.18+2.31¢
Milk urea nitrogen (mg/dL) ~ 29.09+3.50°  28.0745.33"  30.84+5.07°  24.63:4.95°  21.8943.69°  27.23+521°  26.34+4.09"
pH 6.760.17" 6.85+0.18" 6.73+0.19"  6.89+0.30  7.19+0.08° 6.95+0.24° 6.600.20°

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

Table 3. Seasonal comparison of dairy goat's udder-half milk bacteria and somatic cells count in Jeonnam province

Season
Classification Tota_l .
(n=1,269) Spring (n=287)  Summer (n=458) Fall (n=203) Winter (n=321)
Bacterial counts (x10° CFU/mL) 1.25+3.76* 0.21+0.61° 0.9142.61° 1.72+4.27% 2.2345.54°
Somatic cell counts (x10° cells/mL) 2.54+4.60 0.94+1.54° 1.9042.31° 4.03+5.21° 3.9547.14°
*Mean+SD

ab,c

Means in the same row with different superscript differ significantly (P <0.05).
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Table 4. Comparison of dairy goat's udder-half milk bacterial counts and somatic cell counts according to the farms in Jeonnam province

Farms
Classification

A@M=190) B@®=204) C@m=452) D@=156) E@m=33) F@®=180) G (n=46)
Bacterial counts (x10° CFU/mL) 1.9243.87°%  0.6742.79°  0.46+1.67°  2.68+6.18"  0.09+0.19°  240+537°  0.72+2.95°
Somatic cell counts (x10° cells/mL) ~ 233£3.22°  1.49+2.60°  1.422.44°  4.60+7.34  0.58:0.94°  5.13£6.79°  2.70+3.83'
*MeaniSD.
*“Means in the same row with different superscript differ significantly (P<0.05).
™HGuo -5, 2001; Park 5, 2007; Morgan -5, 2003; atol & Kol Tk AR TIPS FFT 4

Jenness, 1980; Voutsinas 5, 1990; Mba 5, 1975;
Raynal-Ljutovac 5, 2008; Sung 5, 1999). Ao &
A 54 WA SRE e R AR 2 A
o= Ao AE & AW, owd, §9, T
= FALEE 28a FaaEda 9 pHe AlE
(Hl+A1 7Dl whef ZFo] S YrEb ek Table 1). 2

Toll FAIE fatdol SLT A, LT 71 5olA

=

Sarero]
AFET Qa HREe] Bgo] AR AAS &
Al Qe A L u, Aol ALe fAk
o] §AE WSl 2 H|§A7|e B AHF
ol Qe W Qe o 4 ATk 1Y b
GAEL A HUHoR §AE] Y Bt
AS-S(E 2L G 571 v]5ol(Table 2) 7k B Apoy
W oAl dFe ujd 4 Qe Ao AztEn
Aopeo] ENGPE TS vl g7 eh B A
A=088)7F Yon, HlgLI|(E3, A 171 2H)o]
744 A Uepls), SRR AR Norwe-
gian GARFS Ao R ARG Aol B9t )
NEE A7|RE BEe Azsts 4717 LA

Al #ash7] AR o BHgo] FREE A7 HE
Z7}skal Qlth(Brendehaug®} Abrahamsen, 1986). 18
U o)= BERA o)A AP Al ol
A HETY RS AR A3 Hlg27]00 Ha
sto WEINA] AZ|7HA] FAaE QLo W FRA
A 7H A AR A ga Qlo] Wt BlWA] AbR
A AL} Atolef o7t FFE2] A7t HFA7]
o9 AR FuE o wste] 9% AL
AT Guo 5, 2001), Voutsinas 5-(1990)-> 1] A0
A AH7] St QAR WiEEE e AlRE
gt -4FH(Alphine) ] & f-4dw2] HI= H]{-A]7]
oA Ql ¥ AL QUrkal ki & Aol A
19 gheFo] Hlf-Z271Q1 B (11.75%)°l 7}
< AE Uetslen dak Frtste] vl
[e]
=

A&(12.85%)° 71 A detdio] Ao uht

1210

ool oft

=

oL W=
O

Korean J Vet Serv, 2013, Vol. 36, No. 4

#ofo] whah 2ol LERMICE Jenness (19800 %A
Apof whah 11.5%0f| A 18.68%7HA] theFsittal s}4)
11, Morgan 5(2003)2 A 11.6~11.8%, 18X
13.1~14.4%, 227 12.8%2t3 5Fo] 2| n ARS
S of wet zpolE Holil k. AR ARFH-9
Bk TP 12.18+1.80%F YEFH AL o= gt
Arhe elueleldl 38 GEAPe 8 K4
m2ro] 7ol 12.47% (Ahn¥} Park, 2008)2} Northern
Ireland®] 12.27% (Espie2} Mullan, 1990), n]= S5k
29 9] 12.3840.71% (Guo 5, 2001)T} w]<=3t A1+
O}, Greece2] alpine £2] 11.76% (Voutsinas 5, 1990),
Thailand 23 221 9] 11.47%1.41% (Wasiksiri 5, 2010),
Brazil 53X 99] Zgrs-o] Akl 11.67+0.64 %
(Borges &, 2004)2} Taiwan (4 ZF ZAPY 11.77+
155% (Sung 5, 1999)x.c} £ Ve ok,
Salael Wt HANE 5, Ao Sol ukek 307~
7.10%7FA] t}eFstth(Jenness, 1980; Morgan 5, 2003).
2 Aulo] A= P 3.80£1.36%S Hof, FE J5A|
o Y §ARFS] 4.14% (Ahni} Park, 2008):.c} W3t
S}, Northern Ireland 3.63% (2.55~5.35%) (Espie%}
Mullan, 1990), w]= S5F A9 o FF [FAMS
23+93-9] 3.61% (3.00~4.40%) (Guo 5, 2001), Greece
9] alpine 9] 3.44% (Voutsinas %, 1990), Thailand
. 720]9] 331+1.13% (Wasiksiri 5, 2010), Brazil &
SEAE9 [ Aael 3.41+0.42% (Borges -5,
2004), Taiwan (4 E2 ZAHO] 3.45£1.50% (Sung =,
1999) Bt} =kom, Turkeyol A Saanenn Z}E2
3.81+0.30% (Giizeler 5, 2010)3} v]<=3t AE el

-

HOII'IE]



AR 5

>

U9

=
O-I_I'__

MMzl AEY Ha} 269

(Guo 5, 2001). Brendehaug®} Abrahamsen (1986)-2 =
o] NAIE= Al7]ol Aol 5.5%1A 3.0%% &
ATHA A=, vl L7lof 42%E A SR
H 113819191, Voutsinas 5(1990) A H]223+ A3k
< Yepdtha skglch. 53] Guo 5(2001) A%
& HIFAIZ]o] o&ESste] fojom WskETha st
RTHr=0.85). Jeong 5(2008)2> $-2|ufe} AFSF 71
AAl Fiael 1271 s7Fe] 7ol diste] 1
7 f A S AR A Hak S AHES 3.6%
o, oFd(6~-8Y)ol 3.1% olst= 7H okt
I sHth 2 Autoas B9 252l 53 ~59)
7 H9kem(3.39£1.53%), A&l S5k Hl
7191 AL(3.98+1.48%)7HA] v AL UEeRfar
o] 2ol Holal Qi o3t AR AF A%

O

3 gz JUTeE Sk ARG 5
2001)e} Al=EY AWhe]  Z7KRaynal-Ljutovac =,

2008) W 3187] HFAIR Y Fol(Jeong 5, 2008)
o] H|-FA|7] & AlHof w2 FA%e] wte] 3k
MAE A 2w, B AR s Abe
o FHvh A% Al §150) Are sk Aol
71918 Aoz Azhw

H|3-7]7F &5<9F Norwegian -f-AFFo] Zthufzlo] o
32 B H|QZ70f 3.80%0lA dHA7o) 2.85%7F
A gt o5 vlf2 7ol 3.6%71A] 7}k (Bren-
dehaug®} Abrahamsen, 1986), Guo 5(2001)1} Goetsch
SQ0INE vl%g AL ek skl 2 2
o A HF-271Q1 =l 3.09+0.59%0f A 3HE 7]
7P e 2.92£0.48%2 YEHl e, H-GE7]9
3.8£0.951%= 7H¢ EoF YAt A3 UESL
t}. 3H Morgan 51(2003) 9 2] AFF9] frhd
< Aol wet 3.23%°f| 4] 3.83% ATkl Harskgit)
2 AditoA HoF faiE e Hak 3.23+0.80%
2 AhnT} Park (2008)9] Z1}Ql 3.06%%} Borges &
(2004)°] 2.98+0.23%2 T} =9toLl Guo £(2001)¢]
3.47+0.21%, Giizeler S (2010)9] 3.81+0.30% 1)1
Taiwan®] 3.34+0.76% (Sung %, 1999)X c} Iofch

AGAY FAERE 2 FAIFE G4 A
A2l Wk Uetfi ek 98- 5(4.58+0.35%)
P =ken, 7Ha7A] frasit Aol oft A
a3tk Giizeler 5(2010)2 o] HI-F7HAl 974
THA] A &R o2 7hAas, 105204 135 Abo] =2
Ge §ASAY 1 F AdaA gannkn sge
W, Mba 5(1975) vl§A17]0] Wt Aol S Lehul
ok stk AF7HA ofel Aol ojstel A

i o of

N

o B FYL A W FFL Aol7k YA B
4.01~6.30%% H113}l3l tHGuo 5, 1998; Guo %,
2001; Sung 5, 1999; Jenness, 1980; Raynal-Ljutovac -5,
2008; Giizeler 5, 2010; Borges &, 2004: Morgan -5,
2003). & Ao A YERS 4.39+0.54%= o5 WY
ol Lat AR oF7h W ARG Kol itk 2T
HE I 8.38+0.80%2 Thailand 5 A 9] 8.16%
(Wasiksiri 5, 2010) 2t} =9ro ], Park 5(2007) 2
Giizeler 5(2010)9] A1}2] 8.9%%} 8.69+0.37% X T}
stk AdAHocRmE Fit Aol E%=T(Table 1),
Giizeler 5(2010)-& B|-87HA] 19FA o 7} =9ko
™, A HFA7]o] FFS W=thal selch g
2 Aol A AAE APFRO] LRHIE e 2
Z70o] HFHE FE5o= 2 A AGollA AHFE
=9 A& FdFHe AZol7t S Aoz AAE,
Heop At RS getstr] fsiA A3 <l
AL o] FojAof & A om A7t
2

Ha 59 pHE Py
9

e Tkl e T 54 oiZel ofdrt
248 ERHTKSaini@} Gill, 1991). Giizeler 5-(2010)
L Arokgol Wit pHE 6.86£0.09 (6.70~6.96)3)2.

H|f7]7ko] Aol wep A&H o= fzopzittal st
gttt &2 AuloAs HF 68102 H]|3:3 AE
el om, v|gx7]0 Eo 6.93+0.272 714 =

QLT AbgeFo] B o} Bl 6.68:0.142 714k wrolx]
g ulgusIel AR uloke] Zrtetoinh o
A7) pHO| Hae & AiollA sHE7] S-Fase)d
2~ (Milk Urea Nitrogen: MUN)9] $=3£0] =2 H5
e o FFARR ool 71" Aem & 5 9l
F7bEQ 2AL Bad AoR YzhE,
MUN oA gofshe Alm 5 T2 et A
z7o] RajEo] BulHE e AR £ wd}
9, A8 5 ey weekEae] 39 Aee
4 3}, Hat 8~25 mg/dL A = o]ti(Mucha®} Strand-
berg, 2011; Hof 5, 1997). Moon 5(2000)-2 &l 4 o] 4]
4 MUNSEE 9)7] £57} ol BARE 2
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