
4.00

4.09

3.70

1.59

1.50

6.77

6.18

12.46

5.40

18.70

22.24
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‘h (100%) du (%)

kl 82.0-90.0 87.3

9uiru 2.3-7.8 3.67

1lJGiU~JMaJ~ 2.0-4.5 3.42

mnh 3.5-6.0 4 . 7 8

L611 0.6-0.9 0 . 7 3

YoJarlJ 10.0-18.0 12-69

ll~JLLu”Jb.hW~lJCYU 7.5-l 0.6 0.77
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Guernsey 85.38 5.05 3.90 4.96 0.74 14.65

Jersey 85.47 5.05 3.78 5.00 0.70 14.53

Ayshire 86.97 4.03 3.51 4.81 0.68 13.03

Brown Swiss

Holstein

86.87

87.72

3.85

3.41

3.48

3.32

5.08

4.87

0.72

0.68

13.13

i 2.28
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unrm 4.31 3.67

fpJllKi4b" 4.22 3.62

Bmw 4 . 1 6 3.56

WktlUU 4.10 3.54

Wtp~l"" 4 . 1 0 3.53

i%plpl% 3.96 3.45

nsnginu 3.95 3.46

tm1naJ 3.95 3.54

n"paUlW4 4.10 3.62

GpWlXJ 4.24 3.66

wqa5nieru 4.27 3.69

hamu 4.30 3.65

-

aaanhnw kY1

4.87 0.72 13.57

4.89 0.72 13.45

4.98 0.71 13.41

5.01 0.71 13.37

5.04 0.71 13.37

5.02 0.70 13.13

5.02 0.70 13.12

5.00 0.69 13.18

4.96 0.70 13.38

4.92 0.71 13.53

4.88 0.72 13.55

4.92 0.72 13.59
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Guernsey Jersey Holstein

(3,763 3lWlod) (299 %l.!Nlod) (95 awalu)

&6aw (O/o) ihlpdfl  (%) ihaw (O/o)

1 4.63 4.98

2 4.59 4.82

3 4.71 4.88

4 4.85 5.10

5 4.97 5.13

6 5.08 5.26

7 5.16 5.40

8 5.22 5.43

9 5.29 5.50

10 5.39 5.58

1 1 5.49 5.60

12 5.60 5.73

3.24

3 . 0 1

2.99

3.02

3.01

3.08

3.11

3.16

3.19

3.27

3.32

3.49
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Colloidal casein 2 . 3 6

Serum casein 0 . 2 6

/3  - Lactoglobulin 0.29

(Y  - Lactalbumin 0 . 1 3

Bovine serum albumin 0.03

Total immunoglobulins 0 . 0 6

Other proteins 0 . 0 6

74

a

9

4 *

1

2

?

‘All values normalized 10  3.2 gm  total protein/l00  gm  milk.
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UDP - gal + glucose lactose svnthetasc l lactose + UDP

(creaming phenomenon)

272 CH 466



n - Lactose (0 -p - D - galactopyranosyl - (I + 4) - u - D - glucopyranose)

H O H II O H

p ~ Lactose (0 -p - D - galactopyranosyl - (1+4)  -/I  - D - glucopyranose)

-pIi  7 . 1  aaoadl-aaanbna aaa:run’-imak3nbw
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a-Mannosidase

Lipase

Protease

~sternse
/
Lnctoperoxidase

Lysozyme

oc-Amylase

6..Amylase

Rihonuclease

Sulfhydryl  oxidase

Catalase

Alkaline phosphatase

Acid phosphatase

Aldolase

Xanthine oxidase

Phosphodiesterase

SADH-c@xhrome  c reductase

Acet~lcholulesterase

.\I& - -activated ATPase

Glu & ser6  -phosphatase

.j’-Yucleotidase

CDP-&lactose  hydrolase

CDP-Glucose hydrolase

VDP-Galamos)-  transferase

Triglyceride synthetase

E.C.3 .2 .1 .24

E.C.3 .1 .1 .3

E.C.3.4.4.-

E.C.3 .1 .1 .1

E.C.1 .11 .1 .7

E.C.3 .2 .1 .17

E . C . 3 . 2 . 1 . 1

E.C.3 .2 .1 .2

E.C.2.7.7.16

E.C.1.8.3.-

E.C.1 .11 .1 .6

E.C.3 .1 .3 .1

E.C.3 .1 .3 .2

E.C.4.1.2.7

E.C.1.2.3,.2

E.C.3 .1 .4 .1

E.C.1 .6 .2 .1

E.C.3 .1 .1 .7

E.C.3.6.1.4

E.C.3 .1 .3 .9

E.C.3 .1 .3 .5

E.C.2 .4 .1 .22

MC

hIC

MC

S

S

S

S

S

S

S

FGM, MC, S

FGM, S

F G M ,  S

F G M ,  S

FGM

FGM

FGM, ER

FGM

FGM

FGM

FGM,  PMC

FGM,  PRIG

FGM. PI@

GM, S

E R
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/
I

NH, HC
/

o=c + \c=,-,

p fL2

’ -

PQ,H;
/Y

W coot1
Dihydro erotic  acid Orotic  acid

J
Undine

Cyt id ine

Thimidine

5’ phosphate



Total calcium 117.7 110.9-120.3
Total magnesium 12.1 11.4-13.0
Total citric acid 176.0 166-192
Total phosphorus 95.1 79.8-101.7
Sodium 5 8 47-77
Potassium. 1 4 0 133-171
Chloride 104.5 89. &-127.0

Colloidal inorganic Ca 49.7 41.8-54.0
Caseinate  Ca 31.4 28.9-33.9
Soluble unionized Ca 25.3 21.9-28.8
Ionized Ca 11.4 10.5-12. I3

Colloidal Mg 4.3 7.0-8.5
Soluble Alg 7.8 7.0-8.5

Colloidal citric acid 1 9 1 5 - 2 2
Soluble citric acid 158 143-175

Colloidal inorganic P 2 9 . 3 24.9-31.1
Casein  P 21.5 18.7-23.0
Soluble inoqanic  P 33.6 27.0-38.9
Ester P 10.6 7.7-13.1
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Aluminum

Arsenic

Boron

Bromine

Chromium

Cobalt

COpper

Fluorine

Iodine

IrOn

Lead

M a n g a n e s e

Molybdenum

Silenium

Silicon

Zinc

460

50

270

200

15

0.6

130

150

43

450

40

22

73

40-1,270

1,430

3,900

7.9 %hbWU  (Milk lipids)
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Triglycerides of fatty acids 95-96
Diglycctides 1.26-  1.59
Monoglycerides O.Ol6-0.038
Keto acid glycerides (total) 0 .85-1 .28
Ketonogenic glycerides 0 .03-0 .13
Hydroxy acid glycerides (total) 0.60-0.78
Lactonogenic  glycerides 0.06
Neutral glyccryl  ethers 0 .016-0 .020
Neutral plasmalogens 0.04
Free fatly acids 0 .10-0 .44
Phospholipids (total) 0.80-  1.00
Sphingotipids  (less sphingomyelin) 0.06
Sterols 0.22 - 0.41
Squalene 0.007
Carotcnoids
Vitamin A’

o.caO7-o.oca9
o.oooGo.ow9

Vitamin D O.OOOWO85  - O.OCHW21
Vitamin E 0.0024
Vitamin K 0.0001

Saturated
Butyric acid (tetranolc)
Caproic  acid (hexanoic)
Caprylic  acid (octanoic)
Capric  acid (decanoic)
Laurie  acid (dodecanoic)
Myristic acid (tetradecanoic)
Palmitic acid (hexadecanoic)
Stearic  acid (octadecanoic)

Unsaturated :
Oleic acid (9: 10 octadecanoic)
Linoleic  acid (octadecadienoic)

2.79%
2.34
1 . 0 6
3.04
2.87
a.94
1 3 . 8
1 3 . 2

29.6’
2 . 1 1

Source : Kurtz  (1965).

‘Includes cis and tram isomers.
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UaJRcl 0.0337 3.08 0.87

MIJUU 0.0169 0.090 17.29

n5.J 0.1816 41.13 0.442

Butter milk 0.1819 1.94 9.378

LuULnRa 0.1872 84.8 0.2207
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Deutsch Rhodes

et al. and Lea

Mole ‘70 mole %
(1958) (1958)

Smith

Koops and Freeman

mole % Wt.%

(1958) (1959)

Phosphatidyl choline

Phosphatidyl ethanolamine

Phosphatidyl serine

Phosphoinositides

Plasmologens
Sphingomylein

Cerebrosides

Lysolecithin

Unidentified

33 33 30 32

29
I 38 10

- 5
- 3.3

23 19
- -

- -

- -

30
I 35

10

6 q
3 -

25 24
- 6

- iad

3-4 ;lad
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CH -J&2 CH,-OH

I
0 0

I I Hz0 II Hz0 HA
C H  - 0 - C - R ’ C H  -O-C-R2  +  R ’ C O O H  - -

CH - 0 - l - K ’

Lipase
I

0 2 lknou

I I
2 CH,-O-C-R3

RCH=CHCH2R’
02

- R-CH-CHCH*R’-  R C H  + HCCH*R’
Lipomdase I I

o - o
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3. GJQ~~~%k?l  Withania coagulan

CH 466



2. !%ih 33-36%

' 3. b&l4  23-250/o

4. LfiQ 1.4-1.8%
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I.  Hydrogenated ground nut oil JWMROULHR?  I 13'd (45'%)

2. Hydrogenated ground nut oil ~~~MEJS-&M~G  8s0d (~‘a)

3. &8.iiW%7 ~f1%%3&JLWi7  75'd(24'9)

4. k~ah~hh~  (cotton seed oil) (WNL%YJ)

5. Ground nut oil (“~IQJLHR?)

6. Palm kernel oil ~@~~oa~~wa?  8z0d (z8W)

7. &ahnl?L%ih  (lmLWA7)

8. Hydrogenated whale oil ~FIMPOULMQ?  I 13’4 (459)

25 18
40

50 - 20

25

22

20 20

- 20

- 20
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