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The studies of milk compositions for milk quality and development

Abstract

The objective of the present study was to investigate the milk compositions both
major and minor constituents in milk of crossbred Holstein dairy cattle from dairy
farms in different parts of Thailand. Milk samples for measurements were randomly
collected from the Dairy Corporative in Saraburee province, the Dairy Corporative
in Srakaew province and the Dairy Corporative in Rachburee province. Three sets
of milk samples were used for studies in each province collecting from early
lactating animals (8 to12 weeks post partum), mid-lactating animals (18 to22 weeks
post partum) and late lactating animals (28 t032 weeks post partum). In early stage
of lactation, similar values of milk yields among different provinces were not
significantly different, by average 13.98 kg/day/animal. The decline of milk yields
were occurred as lactation advanced to late lactation by average 11.95 kg/day/
animal. The lower values of milk yield of the late lactation were observed from the
Dairy Corporative in Saraburee. The concentration of milk fat from the Dairy
Corporative in Rachburee were lower than those of other Dairy Corporative, which
coincided with low values of concentrations of both citrate and calcium ion in milk.
There were no differences for concentrations of milk lactose and protein among
milk samples from different parts of Dairy Corporative. The concentrations of milk
urea were high during early stage of lactation and it decreased as lactation advances
in all groups. Milk protein concentrations increased, while protein yield decreased
as lactation advanced to late lactation in all groups. The results in this study suggest
that the differences in milk production and it compositions especially
concentrations of milk urea, milk citrate and calcium ion occurring among the
Dairy Corporatives, would be attributed to monitoring of different diets in feeding
to animals among dairy farms in different parts of Thailand.
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A. 9171j3 (mean £ SD)

Early Lactation

Mid - Lactation

Late Lactation

Milk production :

Milk Yield (kg/day)
3.5%FCM (kg/day)
Fat Yield (kg/day)
Protein Yield (kg/day)
Lactose Yield (kg/day)
Milk composition :
Fat (g%)

Protein (g%)

Lactose (g%)

Total Solids

Solids Not Fat
Sodium (mM)
Potassium (mM)
Urea (mg%)

Citrate (mM)
Phosphorus (mg%)

Calcium (mg%)

13.75 £ 3.67
14.69 X 5.42
0.54 £ 0.31
0.44 £ 0.17

0.6310.19

4211237
3.1310.53
451%0.33
12471216
8.28 £ 0.50
29211124
41.78 +3.30
23.5219.98
7.40 £ 1.66
54.35 1 7.89

119.48 = 12.46

11.96 £ 3.16*
13.24 £ 4.40
0.50 + 0.22
0.40 £ 0.10

0.58 +0.15

418 £ 1.41
3.33 £ 0.33*
4.85 % 0.18**
13.06 = 1.40
8.87 & 0.37***
29.08 & 1.54
40.91 £ 4.21
18.38 = 7.21**
7.10 X 1.41
52.69 Xt 6.62

115.63 1 7.95

11.06 £ 2.83**
12.49 & 3.55**
0.48 £0.17
0.37 £ 0.09**

0.51 £ 0.14**

4.65 1 1.49
3.39 + 0.40**
4.54 £0.39
13.28 = 1.61*
8.63 £ 0.58***
29.2211.00
41.3314.00
16.12 & 7.49**
7.111£1.39
52.52 +3.97

114.20 + 6.54*

Unpaired t-test 1FeLiigLAMNLANAN9189491 52 naLHNWNT 2952 a8t UNAL

10

Anlaun Tuszazsing reanisliiuiemeuiussezsiureenis i : * (P< 0.05)," (P< 0.01),

***(P<0.001)



13199 2 Bsnnthuniazdautlsznanuiusainiinlaunlunguannsnilaun aan.

. @331)7 (mean £ SD)

Early Lactation

Mid - Lactation

Late Lactation

Milk production :

Milk Yield (kg/day)
3.5%FCM(kg/day)
Fat Yield (kg/day)
Protein Yield (kg/day)
Lactose Yield (kg/day)
Milk composition :
Fat (g%)

Protein (g%)

Lactose (g%)

Total Solids

Solids Not Fat
Sodium (mM)
Potassium (mM)
Urea (mg%)

Citrate (mM)
Phosphorus (mg%)

Calcium (mg%)

13.59 £ 3.48
16.07 £5.80
0.63 X 0.29
0.41 £ 0.11

0.67£0.17

457 £1.49
3.021+0.35
490 £ 0.19
12.91 1 1..05
8.62 1 0.38
28.67 £ 1.17
39.30 = 3.79
31.97 £ 4.77
7.95+1.97
57.44 £ 6.29

123.13 = 13.28

10.18 X 3.31***

12.00 £ 4.26***
0.47 £ 0.20**
0.33 1 0.11

0.48 £0.17

4.65%1.06
3.22 £ 0.36*
4.69 £ 0.27*
13.01£ 1.15
8.61 X 0.41
28.65 1 0.99

38.98 + 3.91

26.06 1 4.40***

5.83 1 1.41***

56.15 X 6.13

117.28 £ 12.01*

7.98 = 3.47%

9.93  4.14%
0.40 £ 0.17**
0.27 £0.10

0.391+0.17

5.09 = 0.92*

3.49 1 0.38***
4821 0.14*
13.92 = 0.91**
9.01 £ 0.38***
28.07 £ 1.60*
36.06 & 4.75**
24.34 £ 5.61%**
4.94 £ 1,02+
49.48 * 6.66***

119.57 = 11.66

Unpaired t-test 1FeiiiguAuLanfne1e9danlsenatinuneadsiasnetiunmauanniaug

Tuszazsing qresnisliiuniie meuiuszasfuaesnisliiug : * (P< 0.05),** (P< 0.01),

***(P<0.001)

11



AN9197 3

Faunfiu a.432049 (mean + SD)

Uannaiusuardoutsznalutiusainna fulaunlunguannsnl

Early Lactation

Mid - Lactation

Late Lactation

Milk production :

Milk Yield (kg/day) 14.52 % 4.02 13.12£3.77 11.09 & 3.05***
3.5%FCM(kg/day) 17.35+7.82 14.96 £ 6.55 13.431%4.18
Fat Yield (kg/day) 0.68 1 0.41 0.57 £ 0.36 0.53+0.23
Protein Yield (kg/day) 0.44X0.14 0.40X0.12 0.36 £ 0.10
Lactose Yield (kg/day)  0.67 £0.19 0.60 £ 0.19 0.51 £ 0.14
Milk composition :

Fat (g%) 4.55+2.00 444+ 269 5.05%2.36
Protein (g%) 3.02£0.33 3.08 £ 0.28 3.24 1 0.33***
Lactose (g%) 459 +0.29 4,57 £0.34 459 £0.30
Total Solids 12.86 = 1.96 12.79 £ 2.49 13.64 £ 2.43*
Solids Not Fat 8.30 £ 0.46 8.351 0.51 8.57 & 0.44*
Sodium (mM) 30.02 + 1.20 29.37 = 1.72* 29.10 & 1.50%**
Potassium (mM) 40.60 & 4.06 40.56 + 3.86 39.12 % 4.20
Urea (mg%) 20.50  6.64 19.24 £ 8.55 18.36 £ 5.69
Citrate (mM) 7.87 £1.06 7.251 1.08** 6.88 £ 0.93***
Phosphorus (mg%) 68.68 = 8.35 65.18 & 10.40 64.83 = 10.10*
Calcium (mg%) 121.531£9.24  116.68 £ 7.75*  113.87 & 7.09***

12

Unpaired t-test 1FeiiiguAMuLanf91e9doulsenatinuNaadsiasnetiiunauanniaug
Tuszazsing qaenisliiuniie Meuiuszasfiuaesnisliiug : * (P< 0.05),** (P< 0.01),

*** (P< 0.001)
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719N 4 wBauisuefsBuiainuiazdiudszneluinuunaenszaznis iuuann

FaatruNresn i launlunguaunsnd 13 3 unaa (mean & SD)

12
o o

W U 9.4.0. Wfin AeANIN vuesTn 9.4.0. QuEiu

12

(N=150) (N=150) (N=150) (N=450) vs®8.4.A. vsI9U€Y vs Auaaln

Milk Yield (kg/day) 12.40%3.43 10.60+4.11 12.94%3.89 11.95%£3.97 P<0.001  P<0.001 NS
Fat (g%) 4311183 4551092 4.681236 4.5211.83 NS NS NS
Fat Yield (kg/day) 0.512025 0.48%0.20 0.6010.34 0.53%0.28 NS P<0.001  P<0.01
Protein (g%) 3271044 3241041 3.1120.33 3.20%0.40 NS P<0.01  P<0.001
Protein Yield (kg/day) ~ 0.41%£0.13 0.34%0.12 0.40%0.12 0.38%0.13 P<0.001  P<0.001 NS
Lactose (g%) 46510.34 4812022 4581031 4.681+0.31 P<0.001 P<0.001 NS
Lactose Yield (kg/day) 0.58%0.17 0.512020 059+0.18 0.5610.19 P<0.001 P<0.001 NS
Total Solids (g%) 12.90%1.78 13.30+1.12 13.09%2.31 13.10%1.83 P<0.05 NS NS
Solids Not Fat (g%) 8.6010.54 8751043 8411048 858k050 P<0.01 P<0.001 P<0.001
Sodium (mM) 29.1711.3 28.47%1.30 29511152 29.05%1.45 P<0.001 P<0.001  P<0.05
Potassium (mM) 413138 381144  40.1%4.1 39.8+4.3 P<0.001 P<0.001 NS
Urea (mg%) 19.6718.86 27.50+5.91 19.39%7.05 22.31+8.22 P<0.001 P<0.001 NS
Citrate (mM) 7211150 6561198 7.3411.10 6.93k164 P<0.001 P<0.001 NS
Phosphorus (mg%) 53.316.6 544172 66.2819.73 58.219.9 NS P<0.001  P<0.001
Calcium (mg%) 116.719.7 120.0*125 1175+8.7 118.110.5 P<0.01 P<0.05 NS

3.5%FCM(kg/day) 13.6014.68 11.6815.15 15.291+6.56 13.53%5.78 P<0.001 P<0.001  P<0.01

Unpaired t-test 1FeLiigLANNLANANNT89ANRAL8dAU TN LENUN AR ATEaZNNT MiuNAN

FaatruNresn i AN lunguaunsnd 119 3 wie : * (P< 0.05),** (P< 0.01), *** (P< 0.001)
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M99 5 FauinauesAlsznautiunlusrezsing o 2eenisiiunainrifulaunlungs

ANNTOE 714 3 WA

(N = 450) (mean T SD)

Milk production : Early Lactation Mid - Lactation Late Lactation ﬂ"u@?ﬂlmfm
Milk Yield (kg/day) 13981372 11.74£3.60** 9.87 £3.48** 11951397
Fat (g%) 435+ 1.87 4371184 489k 1.71% 4.52%1.83
Fat Yield (kg/day) 0611033 0.511+026"* 0.47 X020 0.53%0.28
Protein (g%) 3.05%£041 321%0.34* 3.37 £0.38*** 3.2010.40
Protein Yield (kg/day) 043 0.14  0.37 £ 0.11** 0.33 £ 0.11** 0.38%0.13
Lactose (g%) 4.67 £0.32 4711029 4.66 £0.30 4.6810.31
Lactose Yield (kg/day)  0.65%£0.18  0.55%0.18** 0.46 £ 0.16*** 0.56%0.19
Total Solids 12751179 1298+ 1.77 1364k 1.81 13.10%1.83
Solids Not Fat 8.40X 047 ~ 8.621 048" 875k 0.50** 8.58%0.50
Sodium (mM) 20.3111.32 2903+ 1.46* 2876 X151  29.05%1.45
Potassium (mM) 405138 40.1 % 4.1 38.6 & 4.8 39.814.3
Urea (mg%) 253188 212X 7.7 199 7.0%* 22.318.22
Citrate (mM) 774161  6.33F1.45% 622147 6.9311.64
Phosphorus (mg%) 60.3 £ 9.7 57.9 £ 9.4** 56,0 % 10.3*** 58.219.9
Calcium (mg%) 1214117 1165194 116.0+t 9.2  118.1%£10.5
3.5%FCM(kg/day) 15611642 13.12 X534 1159 460  13.53%5.78
ECM 1530570 1296474 11431421 13.31£5.20

Unpaired t-test 1FeiiiguAnNLANFAI91e9AeasedAlsynauinuNtesiaata e an

1 ¥ dl = o 1 ¥ o 1 o :; ]
TEIRAN "'|°l|‘ﬂ\1ﬂ’]ﬂ‘1)1u3~lLll‘ﬂL‘VlF;I‘LIﬂ‘]_l?T.ZEIZﬁ[ﬁllﬂl‘Nﬂ’]ﬁ‘iﬁuﬂﬂ’quﬁmiﬂumluﬂ@‘N’&‘Viﬂ?m VNRCRINV N

: *(P<0.05),** (P< 0.01), *** (P< 0.001)
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s TUsRululauy Seaziiludstauanniedannealdanauasnslda1unsiage laus



22

Anuan1sANEIFetWiuNAuAaIntauNtesannsallaum 0.4.0. AANNENTLYe
gz lutuunnszaznsliudarieAngandisetnsiiuuainnguiaunaasannsnlla

[

wndu ] luRauansdanisdnnisinuamnsiruniuanseiu. adnalsAninszAy

]
[

% v = O’J 1 i/d” 1 o = aa v 1 3 |d91 1
mmmemmqLiﬂslumuuiuimmu@gﬂuﬁmmiﬂmuwﬂumﬂﬂwnuu WATUBE L
Use@nsninnislfaisanusidsaunialuseniein ldangaszndnanisunndanes
TsRulaznasanuntdannniseas lunszuaunisndn (Oltner et al., 1985, Moore and
Verga, 1996)

NN2ANHAIDENNEIUNANNNIAZUIN NTUUANALAZALATIZTNAAIN N LT LT

= 09, =l o -dl ndl 1 dl o o v 1 al ] al
ﬁumgLmiumuumwﬂmmuwimmmﬂumi@mm?mummi@ﬂNmmummw
tadepudinuinesdes iu ngnia (Hwang et al., 2000) saizn13Wiuw (Kalchrenter,
1990) TNUMINAIMANTU (Oltner et al., 1985)  NANIIANE MIATIRNUANTEAUAINN
v v al 09} v v % 1 'K 09;
dindurese B luiunlusrassuaaanisiiunainsesrslaunresannsnilaunis 3

A v v = oy | o/ s [ 1
wisilAA T vz Feluriiungaludes 8-12 dlavinnaudinaen uazazeat

dl v ] v v dl [ %4 1 v [ %
anadilalAuNLNgs Tz NANUAYIZE L TNEURINTIUN TANARINAIIADAARBITIL
91811284 Rajeevic et al. (1993) WANLNITIENIUINTEALTLIZFAS I 28901915713 1
AnasaszauANiinduean T luiiun (Schepers and Meijer, 1998)  Waw93

=8 v 2 = 09, a ] qul ]
nisAnsANlinduresTUsmulut unALraslauNaINNANauNIAITlAUNYIG 3 Wi
1 QI 49/ 1 a o o [ % dl v 1 % % v [ %
WudnaziiNAue e ltidAndledingsrasina1ean1s liun lun1enselinnndnsinag
al/ 09} % o 09// o = ag/J == 1
PAILNUN Uz e s hNgazanad AanUFNIN19IU LI RUNINNARIanAa T T9Ts ey
£ £ ] 1 02// v QI s s v v
Merean1siun TaundouninagluszazariosninisidasinuAAnuidinguaes
TsAulunun Uz £ Ving 189N TP AU UNAN AL
=S a A ul/ 09_, =] v
NNTANHIATIINYINITNAILIUNYDI LARNUANATNALANHIUTNINNT LAUN
02// v v ] 021 01// o [ 6 dl
29NN IAN N NI U9E9UL 72 Na U WU UNTINEALTZ N AL NANLALAIA LI NALITAINAY

] ¥

AnasaaunInlunuiugg doutlszneulutinunasinasdaanannssuunioe ae

q

AIINANA AR BNALS T uasTrdneansatiuyiad U InAauslutiun way

1
a Al

ansauyiel U Feen ddluansBunsgniunundrdnylunisinmannasinan in

1
A A

TunAuRAINAIAY (Stability) einansznuainiiadanisueniagmuunl A

1Tungm-a19 1H1AY T9azluafa1uaLn13 N1MHARA UL INAALILNNTRA LEi
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wradanlaany (Ca”") Mifludaulsznavaasnaananaatnsluinuninaazananatlu
A7U1D92 2 NA DI UNN BN L1 UL 1NABTRINATANARDNITIINAINNATNDL
ga9lsAulusinug (coagulation)  n1ssaNsaAnmznaudeallsiulutinuNaztnase
PLIUNIININARATUTIUN U weuds nassandonnaznausesldsfuinviaiiatiuag)
o/ aaa 6 dl | 1 091 o/ 02//
Audfizensevenlsduaznisasuuwdassesaaniiunsa-Aeaetiug Al

. s . ¥ oda e ad aa A
ANdindvaasasAilsznaunialuiiuaninisdunasnasluglaasinaafiazinase
ULIUNIINVNAATUTUNFN ]

a 091 a Y ala -dndl % a 1

Fiagnlutun  Aguantiineidnduazialinaaiunisfianisniznguaes
aynpgedoulsznaulsiulnaanizipdulutiiug (casein — micelles) MMazinag
pan nnaN i — Lﬂ%uﬂﬂﬂﬂlum‘uwwmm@lﬂﬁmﬁﬁﬂﬁa@muu N19NANINAN

o = o & = 1 1 9./dI [~1

oty — waulunszmnzresgndpdanzgaunazinansznuseanistesls dadunaain

Q} ag// o Vv v = v v a
ngulasunlasiasziu pH wazasdindurestaafdaslaaauainNdinduaesdingm
auiflusa buffer wpaidanlesaunazlalnsmuleaan  Tuan1nsnuein pH lunan
Tulaun Fimsnazduiuweadenloeaulugaeanfouna@an@ingm  AINuaLeINg
o . 1 a o = =& o £ = a 02/ =
U (chelation) seudna@mmAuwAadaN A ldeadenlaaeudasy luinuniad
Ueel (~1 mM)

o 02// dl o o v ¥ a XK a 1 a a

lununeaiuszauaNdindvaesiimvasinasanisasLAuinaes

o 4

gnédnd sanrianafian1nznafings (clot) ludautlsznavdu <) Tuiiun Aonsdindu

o Aa 02/ dl ol/ 091 v 1 v dJ v 02/1
VBITEAUTIATN TTNUNAZAAAINDIZZNIINAIN UG Tz eIzTine ] Faazny v lu
Taun unz uavgns (Konar et al,1971) TngluszsAuneen1auastinuiANdndy
04T LM 9N TN UNALINNALAsNINN (Peaker and Linzell, 1975 : Davis et al., 1979)
dl v o dl % == 02/1 dgj :; 1 o 09;
TIEaAAARITLNAN IAanN1sANE AU TlAUNAN&WNInTIAUNT 3 Ui Aatiu

v v = % dl 1 1 s
pnudinfurnsuaamen laaaulussazfiunnudnzungelungulaunainansnd
TAUNTY 3 LAARIAAAANNNATRINIITUAUIZUINT I LAz uAALEe N laan

v I~ a % dI dl ) U o’J a all Yo 3 o’j a

ANt auluanTTasyuianina I una U Asuan w1 B98N U A L
ananannAznawlideiiamNlnduaaesAlsena Ut uNANNINTW (Muir and
Swetsur, 1976)  a4AUrnaU UL UNLNGFAIA 1NN U UNALRN1TAIRNIN

% o v 1 1 e v v
UaeiuNaaInAINTaL LLE\J[ﬂﬂ[515‘.5ﬂﬂ‘L<L\’i’]‘F;I (heat stability) Tnean1zANLTNT UL
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o = o

@:mugwﬂluﬁmmﬁﬁu LL&i@fJN%ﬁﬂW@ﬁﬂNMﬁﬂmiLﬂﬁﬂuLLﬂQOmﬁ 1n19
09_/ a = ] |dy 1 o v v = 09} ] = 1
AeANTNIRTNUNAUR eI lae g TuANiinduesy e lutinunetinaReg W
et iusAULAATENLAYTHIN TN NN TTINUNALIRAANAFAIFa . 1NN 49
1A (heat stability)

AL NTUIDITLH TN TURIUN T UNAAINN1TdILAT Iz AN a6 9 uN1e 11

8 1 091 . dl 1 va 1 1% 1
ARUBIAANTNUN (Linzell et al.,1976)  itlawmad waanlddmeneinuléinedns
Tneaannzlugdassinfauna@andingm aedudinaninegnialuimadlu golgi
apparatus fauazgndusanunlutiiunazaglunszilne (vesicle) xNaIndqu golgi
apparatus 1A8ILI1NNT exocytosis  AUIUNITTUNRIARNEALNTTTUNAUATY LaA
ma waznaaldeanlaaau (Linzell et al., 1976 : Zulak et al., 1978) ANIENTUERIN T8
PIUNNUINRNINAIAN N NTun sl uEmadlszains 16 Win (Gumma et al., 1973)
AAUUANTEALANN NI NIUTIA TN TUUNUNTes  WEAIITNITEAATIZATLATNANE T
6 a v va 1 091 aR a
aRardtes ulAuy N7 dE RN 1Ea A AN TN LN TLILI WA TN WU ATNA ZH
N198519 NADPH @ednslunssinuniggsielasiuus snianisdunaa ca™ (Ormrod
et al., 1979) 19 lia1nsTlauNARe MW lugRguNNINNIa L LR TA
UNAN IHRN174519 10T UUN AT 29091992 AUANN I NTUIRITATN WAy Ca” TutNuN

Raziiag lifng

1
el o

dl a o 421 1 o [ % v dl
NI17LANDULBITLATNENTUBLNLTEAL pH ﬂ'?ﬂiuLsﬁﬂﬂﬂwqiﬂNﬂW?Lﬂ@ﬂugﬂLL‘LI‘]_I

a
1 ¥ 4

2849 deionized citrate 1hiflu ionized form 1HeILAUL pH WMNTW FINTINITUNTVR

v

TunmaNAN NN uLazANA1AN AN AN azduiy Ca™, Mg sausieanArsana
(carrier) (Linzell et al., 1976)  Adtiun 7AReUEULe9TmsN I lB A Hunslda1s
AN

=8 02/1 dgj dgl Y & 1 dp a 1 =

annsAnEluafell  alidiudaninaadiaualuginiesie ) Azl

LANFANNARLTH LA A2 UL T2 NA LU LN UNALYVNAIALITENAUNAN LAY AIAL 72N ALl

09/ a dl v ] dld s
784 ImlL@Wﬁzzmuumum”l,mmﬂIﬂuﬂuﬂqmumaﬁmum 2.4.A. NNAIALITZNALITA
[V} 1 v v a a a a 1 1 o
un Arudinduaesg e Sesm uazunadanlesauy ariauuAns9etNsdnLaL
dl v v ] v v dl dl
1HB9ETNNTIUNIENGIr e NANMATTINEBNNT LN NaTeINTlaEuLlaee1mneh

LANANAULAL T zN1T I UNALAN AT LA N NAfARa9ALsE N a1 TIAZHNAGD
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NITLIUNININARA TN AU TWaIBINUNALR AU lsznaunmunzan auiluiEes
dl 1 = = 1 £ dl 1 o %
NUNRZHN1TANEN 11E9992 82N ANNT IHRNNANAN  AAaAAUA1WINTIIN17189 A1

TlFnmsguningaau
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