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i The objective of this invdgation was to study the effect of inorganic p h o s p h ~ ~ s  
(Pi) on dy and physicoehemieal p m p i b  of miIk whether its effect occurred i n t d u l a r  
or ext& of mamm8ry gland of crosPbnd HoM Frinians. The 20 animals were divided 
into 2 @ou: s depend on their milk quality test witb 75% EtOH. Ten animals were assigned to 
positive A H test group. Other ten animals were assigned to negative EtOH test group. 
~xperimen& m each group were canied out both in vivo and in vitro. In in vivo study, nnimals 
reczived P; 28.5 mglmin througbly 120 minutes of e x p n m e d  period. Before the end of 
experimentgl period, blood sample was c o l l d  for mammary A-V diienace, mammary 
sxtFaction &io and blood electrolyte c o ~ o n .  The end of expaimemal period. milk was 
collected fdr milk stability test by abanol (EIOH), milk compasitio~ milk preciphtion and the 
soluble sd balance (SSB) of milk. In in vitro study, an addition of Pi wen pertkrmed at 3 
leveks of P; 0.1.0.5 and 0.9 mgld milk. ARer P, addition, milk sample was carried out for 
stability t d  to compand with that of milk before Pi addition. 

/Durmg Pi solution infusion, animals in both gmups showed aipilicantly hgher of 
plasma Pi &mmm!ration (P<0.01). Animals with the positive EtOH test showed a higher 
mammary :A-V difference and mammary extraction ratio of Pi. Plasma &rolyte 
conomtrations for Ca, Na, R, C1 and Mg were not alTe&?d by Pi solution mksion. The 
pqimi& value of nonaal milk showed no diRisences of the optical density between before 
and aRer infirsion in each group. During testing the stability of milk with EtOH the 
ocarmaseiof prscipitation in the positive IltOH t * ~  was more than that of the negative EtOH 
test wO.dl). A shift to higher stability from 6% to 75% or 80% were apparmt ails Pi 
inawMl in: poaitive EtOH test. Du r i i  Pi idhion, the Pi concentration in milk markedly 
i n c h  & both group. Mer Pi idusam, milk comp~sitions dthe  positive EtOH teat were in 
Ronnalrq/p as in the negative EtOH test exmpticm fix the & Na cowatration. Pi sohdion 
infurion did not atfect to the fraction of casein co-on. The negative EtOH test had 
sigdbmt hgher of r-n concentration in milk than the positive EMH test . The SSB were 
not d by Pi infusion in both groups. The SSB of the negative EtOH test sh~wed 
Sjpfmnt (ewer (P<0.01) when compand to the positive gmup. The addition of Pi m ndIL at 
0.1.0.5 and 0.9 mg Pilml milk would affect the stsbility of milk to EtOH t a  (P<0.01) in the 
positive E&H testing group. 

!From these results, it may conclude that Pi affected the stalulity and 
physiwc&cal properties of milk in dairy cmssbmd Holnein. Pi suppon the struuure of 
camn &Ue either in intraallular or e x t r d u l a r  of mammary tissue. However, the 
physicochehical properties of milk and rnicelle forming ere dependit on the property of each 
casein forn&tion of individual animal. 



ACKNOWLEDGEMENT 

I would like to express my deep gratitude to my advisor, Professor Dr. 

Narongsak Chaiyabutr and my madvisor, Associate Professor Somchai 

Chanpongsang for their helpll consultation and guidance. 

My thanks also expressed to the thesis committee for their valuable 

suggestions. 

I am also indebted to scpaiment cows from Somboon Farm, Chonburi 

and Veterinary Radicing Farm, Chdabngkom University which bring me to 

succeed in my study. 

My thanks would also express to Division of Biochemistry, Department 

of Physiology, Depam~emt of Animal Husbundry, Faculty of Veterinary 

Science, Chtllalongkorn Unbmity, Queen Sauvabha Memorial Institute Thai 

Red Cross Socie-ty and hnding in part by Thai Research Fund for provision the 

facilities used in experimental works. 

My warmest thanks must go to Mr.Pibul Boonpimol and Miss 

Hathaithip Phark-insee for their helpfulness. 

My sincere and warm appreciation is expressed to Miss Siripen 

Komolvanich and Dr. Sumpan Preuksakorn for their kindness and technical 

suggestion. 

Finally, I am deeply grateti11 to my parents and my brother for their kind 

encouragement throughout my study period and my life. 



TABLE OF CONTENTS 

Page 

THAI ABYIRlCT.. ...................................................................... ..iv 

ENGLISH ABSTRACT.. .................................................................. .v 

ACKNOWLEDGEMENT. ................................................................. vi 
.. TABLE OF CONTENTS.. ............................................................. ...vu 

LIST OF TABLES.. ....................................................................... .ix 

WST OF FIGURES. ......................................................................... x 

ABBREMATION.. ......................................................................... xi 

CHAPTER 

I. INTRODUCTION AND AIM.. .............................................. .1 

11. BACKGROUND INFORMATION.. ........................................ .4 

1. Milk synthesis ............................................................... ..4 

2. Milk protein synthesis and secretion. .................................. ..4 

3. Physicochemid properties of casein.. ................................. .7  

4. Phosphorus .................................................................. 9 

5. Effect of phosphorus on phosphorylation of casein .................. .10 

6. Effect of phosphorus on structure and stability of casein.. .......... . l l  

DI. MATERIALS AND METHODS.. ........................................ .15  

1 .Animals.. ................................................................... .15 

2. Experimental procedures.. ................................................ I5 

3. Determination of mammary arteriovenous difference and 

mammary extraction ratio of Pi and Ca ............................... .19 

4. Determination of the stability of milk.. ................................ .20 

5. Determination of the precipitation of milk ................... .. . .20 



6 . Determination ofthe protein concernation in milk .................. 21 

7 . Determination of the lactose concentration in milk .................. 21 

8 . Detemimtion of the fat wncentration in milk ...................... 22 

9 . Detennbtion ofthe &rate concentdon in milk ................. 22 

10 . Detamination of the %Band d wncerrtration in milk ....... 23 

1 1 . Determimion of elsdrolyte concentration in blood and 

milk eamples ............................................................... 24 

................................................................ 12 . Calculation 24 

13 . Statistic analysis ......................................................... 25 

IV . RESULTS 

1 . The arterial plasma Pi conmntxdon during comimous 

infUsion of Pi solution .................................................... 26 

2 . Effect of Pi solution Lrfusion on mammary artcriovenous 

difikrence and mammary extraction ratio of Pi and Ca ions ......... 27 

3 . Effect of Pi solution inhsion on the arterial plasma Na, 

K, CI and Mg concentrations ........................................... 29 

.......... 4 . Effect of Pi solution inhsion on the precipitation of milk 30 

......... 5 . Effect of Pi solution infirsion on the EtOH stability of milk 31 

6 . Effect of Pi solution irhsion on the m n m i o n s  of Pi, 

Ca, Na. K Cl , Mg, citrate, lactose, fat and protein 
. . 
m m~lk ..................................................................... 32 

7 . Effect of Pi addition (0.1,0.5 and 0.9 mg PJml) 

on the EtOH stability of milk &om the in vitro study .............. 34 

8 . Effect of Pi solution infusion on the a, band K-casein 

concentration ............................................................ 36 

9 . Effect of Pi solution infusion on the soluble salt balance 

of milk .................................................................... 40 







Figure 

LIST OF FIGURES 

1. Protein synthesized on the endoplasrnic reticulum conveyed to 

the golgi apparatus and aggregation to casein in micelle and release 

by reverse pinocytosis.. ................................................................ .6 

2. Transport mechanism for milk salt and other components between 

the cytosol of secretory cell and the inside of golgi vesicle.. ..................... .13 

3. Schematic representation of submicelle (A) and a casein micelle, 

composed of submicelle in a spherical form (B). .................................. .14 

4. Diagram of experiment in in viw study. .............................................. 17 

5. ~iagrarn of expcrimmi'in in vitro study.. ............................................ 19 

6. Changes the artaial plasma concartration of Pi during ifision 

of Pi solution (28.5mglrnin) in a W s  of both the positive and 

the negative EtOH testing group.. .................................................. ..26 

7. Photograph showing the casein seperation to a-casein, /%casein 

and K-casein by SDS-PAGE in the positive EtOH testing group.. .............. .37 

8. Photograph showing the casein seperation to a-cash @asem, 

K-casein and standard MW by SDS-PAGE in positive EtOH testing group.. . ,323 

9. Photograph showing the casein seperation to a-casein, pcasein 

............. and K-casein by SDS-PAGE in the negative EtOH testing group.. .39 




	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents



