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Yitamin Firstisolated  Discovery Isolation Slructure Synthesis
elucidated

Vitamin A Fish liver ail 1909 1931 1931 1947

Provitamin A Carrot, 1831 1930 1950
palm oil

Vitnin D Fish Llver 1918 1932 1936 1959
oil, ycast

Vilamin E Wheat germ oil 1922 1936 1938 1938

Vitamin X Alfalfa 1929 1939 1939 1939

Vitamin B, Rice bran 1897 1926 1936 1936

Vitamin B, Lgg albumin 1920 1933 1935 1935

Niacin Liver 1936 (1894) 1935 (1911) 1937 1594

Viwrmin B, Rice brun 1934 193K 1938 19319

Vitamin B, Liver, 1926 1918 1956 1912
fecmentation

Folic acid Liver 1941 1941 1946 1946

Pantothenic Liver 1931 19238 1940 1940

acid

Biotin Liver 1931 191§ 1942 1943

Vitamin C Adrenal codex 1912 1938 1933 1933
Lemon
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Table 36 Vitamin requiremenes of vanous ammal species. Expressed as quantities per kg of ration unless other wite stared.

Vitamin A D, I3 K B, B, Nico-  Panro- By B, Folic Bioten Choline C

Quantities per kg anic  thenic aeid

of ratan agd  acdd

(about 9o% dry matter) LU, LU LU mg mg mg mg  mg  mg  mg Mg mg  omg g

POULTRY

Chacks and broilers (starting) 14,000 1.500 30O 3 3 3 jo 20 b 0030 15 o0-13 1,500 60

Chicks and broilers (growing) i0,000 1,000 2§ 2 1 ) 40 12 5 0020 07 010 1300 60

Hens. Ducks (laying and breeding) 12,000 1,200 e 2 3 6 40 18 1 00I0 1§ 020 1,100 30

Turkey (scarcing) 15,000 1,500 3§ 1 3 8 do 10 7 0020 1-5 03§ 2000 60

Tusrkey (growing and factening) 0,000 100 30 2 ) 6 70 i3 5 ooty 1§ 020 1,700 &

Turkey (breeding) 12,000 1,200 40 1 3 8 70 2 6 0015 1-§ 03¢ 1,700 10

PIGS

Piglers 15,000 1,500 30 3 3 6 25 20 6 0-04 020 1,200 o

{starung}

Pigs 10,000 [,000 2% 1 25 5 20 15 5 a-0) 018 1,000

{growing)

Pags $.000 SO0 20 05 3 ) 5 1 4 0-02 910 000

{fattening) 5o

Sows 12,000 1,200 2§ 1 FE S 1 I§ 1z 5 002 0:22 poO

{breeding)

RUMINANTS

Calves (0~3 months)* 20,000 2000 40 1 7 25 12 s 002 010 400 soot

Caude (rearing)®* 25,000 3.000 130

Caule {fanening)** 10,000 5000 250

Dairy cows** $0.000 dm 50

Sheep and goats™® 4,000 150 2%

HORSES

Foals 10,000 1.500  $O [ 10 30 12 3 ooy 3 150

Ycarhngs 30,000 ],000 100 12 20 60 23 6 006 6 300

Working and saddle horses 40,000 6,000 100 20 40 100 40 10 c10 10 450

Race horses and breeding horses 40,000 8,000  1.000 10 50 10 j0 i 015 1§ 600

OTHERS

Dogs 10,000 1,000 40 3 $ 25 10 b 0] 03 02§ t0X

G 100c 1.600 §O 8 8 60 153 6 00X 04 02§ 1,500

Rabbus 9.000 0O 40 2 6 [ 20 2 0-0% 1,300

Mink znd foxes 10,000 t,000 R0 4 3 30 15 2 aey 06 024 1000

Fish {trous) 3,000 1.000 12§ 15 10 2% 00 50 i§ 0:0X 40 100 1,500 455
* per day per 100 kg live weight ** perday per animal. t 500 daily {or the first ¢wo weeks,
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Species °F % Relative humidity
Rat 65 -73 45 - 55
Mouse 68 - 75 50 -60
Guinea pig 65-75 45 - 55
Rabbit 60 - 75 40 - 45
Hamster 68 - 75 40 - 45
Dog 65-75 45 - 55
Cat 70 -75 40 - 45
Monkey 62 - 85 40 -75
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Diet composition for adult rat

"1 - Carbohydates ..........c......... as Sucrose 80%
2- Protein ....cococvnnineiicininns as Casein 10%
3- Fats i, as Com oil 5%
4 - SalbMIX. .veiriireiieieeeiieir e 4%
S o VIL MIX. toeiiiiiriiiieeieieicice et 1%
Salt mix . Vit . mix
NaCl - 139 ¢ Vit . A 2000 IU
Kl 079 g Vit. D 2001IU
KH, PO, 309 g Vit . E 101U
Mgso4 573 g Vit . K 0.5g
*
CaCO, 3814 g RIS 10g
FeSO 5 Inositol 10g
©y [ Nicotinamide 4g
MnSO, 4 g Ca. Pantothenate 4g
Co(Cl, 0.032 g Riboflavin 08¢g
7nSO 0.548 Thiamine 05¢g
4 08 Pyridoxine HCI 0.5 g
CuSO, 0.477 ¢ Folic acid 02¢g
Biotin 0.04 g
Vit. B, 0.003 g

* PABA : Para Amino Benzoic Acid
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Ingredicnis %
Corn starch 65.0
Glucose - 5.0
Sucrose 10.0
Non-putritjive ceblulosc 5.0
Graunduut oil* 10,0
Mineral supplement 4.0
Vitamin mixiure 1.0

* The groundnut oil used in these Lrials
were of commercial grade produced by
P. S. Mandrides & Co. Lid, Kano in
Noerthern Nigeria.

Compasition of the mineral and vitamin mixes are as follows:

Mincral mix (Miller)' Yitamin min (Miller)'?

Weinht (p)

Calcium phesphate ol Thiamine (HCI) 006 me
Sodium chloride 25 Calciunmy Panthothenute 12
Porassium chlornde 15 Nicotinic acid 40¢
To this was added 2 g of minnr mincral
sate comaining per 100 Inosigl 4T g

Hydrated iron citrule 0 J'ara-amino beozoic acid 120
Magrnesium carhonate levis 30 Biotin 004 g
Capper carbnnale basic 7 Folic acid 0.04 g
Zinc cavbonule 3 CyanocebMamin 0001 g
Sadium fodaie 0.1 Choline chlorida 120p
Sodium louride 0.1 Com siarch o tkg
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- LSy
-1 opalind e Ll uaS - 8
Roughage (i alab - o

cela =1
SaLr Mixrure (EArR, 1620) SaLrT MxTURE (Cowon.:.)

NaCl. ..o i v 10 g. NaCl. BN . ..... 380
Calactate,........................ 4g. Mg mtute . 32,8
Mgeltrate......................... 4g KHPOuw............... . 12,2
Foedcitrate. ..............co0vven... 1g CaHPO+2H:O......... . . 7.8
Iodine in KI (Lugol's solution) a few drops KCi.................... ......... 7.0

Focitrate........... ... A 1.8

Karr's salt mizture, when fed along with bone ash on the basis of 0.2 g and 0.4 g.,
respectively, per kilo vnit of food, the latter serving as a source of phosphate, has given
successful results with the dog during periods lasting over five montha.

Where 0.4 g. of agar-agar per kilo unit’is used as o source of roughage, Cowgill’s salt
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Amount | Calories | Percentage
-
Casein (81 9 per cent pure, 12, 7per cent I\) ...... 5.3 20.8 | 37.6
Bucrose . . .. 5.84 23.4 [ 34.9
Lard. ... ... e 2.83 25.5 | 17.0 2 0
Butterfat. ... ... ... ... L 1.17 10.5 7.0
Boneash....... ... ... ...... ... ... ..., N 0.40 .. 2.3
Salt mixturet. ... . ..................... ... 0.20 | 1.2
Totals .. .. ... ... 16.74 80.2 |100.0

® This kilo unit eonumu 80 calaries, 45 per cent of which are furniahed by fat, and 0.8 mg. of nitrogen,
t See footnaote 29, p. 12
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Adult body weight: male 450-520 g

Adult body weight: female 250-300 g

Birth weight 5-6g

Body surface area (cm?) 10.5 {wi. in grams)*”

Body temperature 35.9-375'C

Diploid number 42

Life span 25-3.5 yr

Food consumption 10 g/100 g/day

Water consumption 10-12 m!/100 g/day

Gl transit time 12-24 hr

Breeding onset: male 65-110 days

Breeding onset: female 65-110 days

Cycle length 4-5 days

Gestation period 21-23 days

Postpartum estrus fertile

Litter size 6-12

Weaning age 21 days

Breeding duration, 350440 days
commercial 7-10 litters

Young production 4-5/mo

Milk composition
Respiratory rate
Tidal volume
Oxygen use
Heanrt rate
Blood volume
Blood pressure
Erythrocytes
Hematocrit
Hemoglobin
Leukocytes
Neutrophils
Lymphocytes
Eosinophils
Monocytes
8asophils
Platelets
Serum protein
Albumin
Globulin
Serum glucose

Blood urea nitrogen

Creatinine

Total bilirubin
Serum lipids
Phospholipids
Triglycerides
Cholesterol
Serum calcium
Serum phosphate

13.0% fat, 9.7% protein, 3.2% lactose
70-115/min
0.6-2.0 ml
0.68-1.10 ml/g/hr
250-450/min
54-70 ml/kg
84-134/60 mm Hg
7-10 X 10%/mm’
36—48%

11-18 g/di

617 x 10°/mm’
9-34%

65-85%

0-6%

0-5%

0-1.5%

500-1300 X 10°/mm’
5.6~7.6 g/dl
3.84.8g/d
1.8-3.0 g/dl
50-135 mg/dl
15-21 mg/d}
0.2-0.8 mg/dl

0.20-0.55 mg/d!
70415 mg/dl
36-130 mg/d|
26-145 mg/dl
40-130 mg/d!
5.3-13.0 mg/dl
5.3-8.3 mg/dl
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Adult body weight: male

Adult body weight: female

Birth weight

Body surface area (cm?)

Body temperalure

Diploid number

Life span

Food consumption

Water consumption

Gl transit time

Breeding onset: male

Breeding onset: female

Cycle length

Gestation period

Postpartum estrus

Litter size

Wearning age (factation duration)

Breeding duration,
commercial

Young production (index per female)

Milk composition

Respiratory rate -

Tidal volume

Heart rate

Blood volume

Blood pressure

Erythrocytes

Hematocrit

Hemoglobin

Leukocytes
Neutrophils
Lymphocytes
Eosinophils
Monocytes
Basophils

Platelets

Serum protein

Albumin

Globulin

Serum glucose

Blood urea nitrogen

Creatinine

Total bilirubin

Serum lipids

Phospholipids

Triglycerides

Cholesterol

Serum calcium

Serum phosphate

900-1200 g

700-900 g

70-100 g

9.5 (wt. in grams)?/?
37.2-39.5*C

64

4-5 yr

6 g/ 100 g/day

10 mi/100 g/day
13-30 hr

600-700 g (3—4 mo)
350450 g (2-3 mo)
15-17 days

59-72 days

fertile, 60-80% pregnancy
2-5

150-200 g 14-21 days
18 mo 10 4 years

4-5 litters

0.7-1.4/mo

3.9% fat, B.1% protein, 3.0% lactose
42-104/min

2.3-5.3 ml/kg
230-380/min

69-75 mi/kg
80-94/55-58 mm Hg
4.5-7.0 % 10%/mm?
37-48%

11-15 g/dl

7-18 X 10’/mm’
28—44%
39-72%

1-5%

3-12%

0-3%

250-850 X 10*/mm’
4.6-6.2 g/dl
2.1-3.9 g/dI
1.7-2.6 g/dl
60-125 g/d|
9.0-31.5 mg/dl
0.6-2.2 mg/d!
0.3-0.9 mg/di
95-240 mg/dl
25-75 mg/dl
0-145 mg/d!
2043 mg/dl
5.3-12 mg/dl
3.0~7.6 mg/di
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Adult body weight: male 2040 g

Adult body weight: female 25-40 g

Birth weight 0.75-2.0g

Body surface area (cm”) 10.5 (wt. in grams) ¥

Rectal temperature 36.5-38.0' C

Diploid number 40

Life span 1.5-3 yr

food consumption 15 g/100 g/day

Water consumption 15 ml/100 g/day

Gl transit time 8-14 hr

Breeding onset: male 50 days

Breeding onset: female 50-60 days

Cycle length 4-5 days

Gestation period 19-21 days

Postpartum estrus fertile

Litter size 10-12

Weaning age 21-28 days

Breeding duration, 7-9 mo
commercial 6-10 litters

Young production 8/mo

Milk composition 12.1% fat, 9.0% protein, 3.2% lactose

Respiratory rate 60-220/min

Tidal volume 0.09-0.23 ml

Oxygen use
Heart rate
Blood volume
Blood pressure

1.63-2.17 mi/g/hr
325-780/min

76-80 mg/kg
113-147/61-106 mm Hg

Erythrocytes 7.0-12.5 % 10/mm’
Hematocrit 3949%
Hemoglobin 10.2-16.6 mg/di
{eukocytes 615 x 10°/mm’
Neutrophils 10-40%
Lymphocytes 55-95%
Eosinophils 0-4%
Monocytes 0.1-3.5%
Basophils 0-0.3%
Platelets 160410 X 10'/mm’
Serum protein 3.5-7.2 g/d\
Albumin 2.5-4.8 g/dl
Gtobulin 0.6 g/di
Serum glucose 62-175 mg/dl
Blood urea nitrogen 12-28 mg/d\
Creatinine 0.3-1.0 mg/d!
Total bilirubin 0.1-0.9 mg/dl
Choles;erol. 2682 mg/d!
gerum c;lcnur: 3.2-8.5 mg/dl
erum phosphate 2.3-9.2 ms/d'
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Adult body weight: male
Adult body weight: female
Birth weight

Body surface area (cm?)
Body temperature
Diploid number

Life span

Food consumption
Water consumption
Breeding onset: male
Breeding onset: female
‘Cycle length

Gestation period
Postpartum estrus

Litter size

Weaning age

Breeding duration,

commercial

Young production

Milk composition
Respiratory rate

Tidal volume
Oxygen use
Heart rate
Blood volume
Biood pressure
Erythrocytes
Hematocrit
Hemoglobin
Leukocytes
Neutrophils
Lymphocytes
Eosinophils
Monocytes
Basophils
Platelets
Serum protein
Albumin
Globulin
Serum glucose
Blood urea nitrogen
Creatinine
Total bilirubin
Cholesterol
Serum calcium
Serum phosphate

85-130 g

95-150 g

2g

10.5 (wt. in grams) ¥
37-38"C

44

18-24 mo

> 15 g/100 g/day
> 20 ml/100 g/day
10-14 wk

6-10 wk

4 days

15-16 days

infertile

5-9

20~-25 days

10~12 mo

5-7 litters

3 mo

12.0% fat, 9.0% protein, 3.4% lactose

35-135/min

0.6-1.4 ml
0.6-1.4 ml/g/br
250-500/min

78 mi/fkg
150/100 mm Hg
6-10 X 10*/mm’
36-55%

10-16 g/dl

3-11 X 10*/mm’
10-42%
50-95%

0-4.5%

0-3%

0-1%

200-500 X 10°/mm*
4.5-7.5 g/di
2.6-4.1 g/dl
2.7-4.2 g/di
60-150 mg/d|
12-25 mg/di
0.91-0.99 mg/d!
0.25-0.60 mg/d}
25-135 mg/dl
5-12 mg/dl
3.4-8.2 mg/dl
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Adult body weight: male (buck)
Adult body weight: female (doe)

Birth weight

Body surface area {cm’)
{See Paget 1965 ref., Chapter 3 bibliography)

Rectal temperature
Diploid number

Life span

Food consumption
Water consumption
Gl transit time
Breeding onsel: male

Breeding onset: female

Cycle length
Gestation period
Postpartum estrus
Litter size
Weaning age
Breeding duration,
commercial
Young production
Milk composition
Respiratory rate
Tidal volume
Oxygen use
Heart rate
Blood volume
Blood pressure

|

2-5 kg
2-6 kg
30-80g

- 9.5 (wt. in grams)?®/?

38.540.0°C

44

5-6 yr or more

5 g/100 g/day

5-10 ml/100 g/day or more
4.5 hr

6-10 mo

49 mo

induced ovulator

29-35 days

none

4-10

46 wk

1-3 yr

7-11 litters

2-4/mo

12.2% fat, 10.4% protein, 1.8% lactose
30-60/min

4-6 ml/kg

. 0.47-0.85 ml/g/hr

130-325 /min
57-65 mi/kg
90-130/60-90 mm Hg

Erythrocytes 4-7 x 10%/mm’
Hematocrit 3648%
Hemoglobin 10.0-15.5 mg/dl
Leukocytes 9-11 X 10*/mm®
Neutrophils 20-75%
Lymphocytes 30-85%
Eosinophils 0-4%
Monocytes 1-4%
Basophils 2-7%
Platelets 250-270 x 10*/mm’
Serum protein 5.4-7.5 g/dl
Albumin 2.7-4.6 g/dl
Globulin 1.5-2.8 g/dl
Serum glucose 75-150 mg/di
8lood urea nitrogen 17.0-23.5 mg/dl
Creatinine 0.8-1.8 mg/di
Total bilirubin 0.25-0.74 mg/dl
Serum lipids 280-350 mg/dl
Phaspholipids 75-113 mg/dl
Triglycerides 124-156 mg/dl
Cholesterol 35-53 mg/dl
Serum calcium 5.6-12.5 mg/dl
Serum phosphate 4.0-6.2 mg/dl
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Adult body weight: male
Adult body weight: female
Birth weight (depends on litter size)
Body surface area (cm?)
Body lemperature
Diploid number-Karyotype
Life span
Food consumption
Water consumption
Vaginal opening
Breeding onset: male
Breeding onset: female
Estrous cycle length
Gestation period (nonlactating)
Gestation period (concurrent lactation)
Postpartum estrus
Litter size
Weaning age
Breeding duration, -
commercial
Litters per year
Average production index
Respiratory rate
Oxygen use
Heart rate
Blood volume
Erythrocytes
Reticulocytes
Stippled rbc
Polychromatophilic rbc
Hematocrit
Hemoglobin
Leukocytes
. Neutrophils
tymphocytes
Eosinophils
Monocytes
Basophils
Platelets
Serum protein
Albumin
Clobulin
Serum glucose

Blood urea nitrogen
Creatinine

Total bilirubin
Cholesterol

Serum calcium
Serum phosphate

65-100 g

55-85g

2.5-3.0

10,5 (wt. in grams)?/?
37.0-3B.5° C

44

34 yr

5-8 g/100 g/day
4-7 ml/100 g/day
41 days or 28 g°
70-85 days

65-85 days

4-6 days

24-26 days
27-48 days
Yes-fertile

3-7; 5 avg.

20-26 days

12-17 mo

4-10 litters

7 avg.

> 1/wk per breeding pair
90/min

1.4 ml/g/hr
360/min

66-78 mi/kg

B-9 X 10*/mm®
21-54/1000 rbc

"2-16/1000 rbc

5-30/1000 rbc
43-49%
12.6-16.2 mg/di
7-15 x 10°/mm’
5-34%

60-95%

0-4%

0-3%

0-1%

400-600 X 10*/mm®
4.3-12.5 mg/dl
1.8-5.5 mg/dl
1.2-6.0 mg/d
50-135 mg/d!

17-27 mg/dl

0.6-1.4 mg/di
0.2-0.6 mg/d!
90-150 mg/dl
3.7-6.2 mg/dl
3.7-7.0 mg/d!
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® Por 26 ml.
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Formulas of vitamin A mnalogs: (a) 13-cis-rednoic scid, (b) retiny!
methyl ether; (c) 15-dimethylretinol, (d) the trimethyimethoxyphenol analog
of ethylretinoate, also termed Ro 10-9359, (s) the ethylanide analog of (d),
2130 termed Ro 11-1430, () the dimethylmethoxyethyl-cyclopentenyl analog of
retincic acid, (g) an aryl triene anslog of retinoic acid, (h) 2-retinylidens-3,
3-dimethyl-1,3-cyclohexanedione (retinylidene dimecons).
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Formulas for retinol and its derivatives. The names of depicted com-
pounds are referred 1o in Table 1.
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Recommended term?

Synonyms

Retinol (a,b)

Retinal, retinaldehyde (c)
Retinoic acid (d)
3-Dehydroretinol (e)
11-Cis-retinaldehyde (I)
5,6-Epoxyretinol (g)
Anhydroretinol (h)
4-Ketoretinol (i)

Retinoyl 3-glucuronide (j)
Retinyl phosphate (k)
Retinyl palmitate (1)

Retinyl acetate

Vitamin Al alcohol, axerophthol
Vitamin Al aldehyde, retinene
Vitamin AI acid

Vitamin Az

11-Cis or neo b Vitamin A aldehyde
5,6-Epoxy vitamin A alcohol
Anhydro vitamin A

+-Keto vitamin A alcohol
Vitamin A acid B8-glucuronide
Vitamin A phosphate

Vitamin A palmitate

Vitamin A acetate

8The formulas of most compounds (a, b, ¢, . . .) refer to Fig.
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Physical Properties of All-Trans-Retinol and Its Exters

Proparty Retinal Retiny) scetate Retinyl palmitste
Foraula C20M30° CaH03 LT
Formula weight 286. 46 324.50 $24.38
Melting polnt (*C) 63-64 57-59 21-29
UV Absorptiont

doax 1725 325 32

gl 1820 1530 960

len

. 52,140 50,260 50,390
Fluorescence

Excitation lnnx 325 325 32

470 470 170

Emission lm

%1n tsopropancl. Valuas are similar in ethanol but diffsr in chioroform and
other solvants. Absordbency values for retinol in hexane, for axampl, are
essentially the same as in isopropanct, but for retiny) estsrs in hexsne are

about 3\ Mgher.
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Retinol equivalents ( HE ) =
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=6 ug B- Carotene

= 12 ug other provit . A carotenoids

=3.33 IU Retinol
1 [U Vit. A =0.344 ug Retinyl acetae

=0.3 pg Retinol

=0.535 pg Retinyl palmitate
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Internutional Units (1U) and Retino) Equivalenta for Humans

Retinol
Compound ugliv 1u/g equivalents/:g
All-trans retinol 0.300 3.33 » 10f 1.000
All-trans retinyl acetate 0.344 2.81 « 108 -
All-trans retinyl palmitate 0.549 1.82 x 108 -
All-trons g-carotene 1.6° 0.56 » 10° 0.167
Mixed carotencids 3.8 0.28 x 108 0.083
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Structural relationship of the parent steroid nucleus cyvciopentano-
perhydrophenanthrene (A} to vitamin D3 (B}. The lettering of the four rings
and the numbering of the carbon positions are in accordance with the stand~
ard IUPAC system for stervids.
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. CaBP e clalapl ol Cid e juli LadiSe ELISA ,RIA e JS eliSs L

Llall Yyaall Gohll Ganlina o Tl Gl (V) Jsta o pagy 13a

-3 paliad juuil
Minimal level
detectable {n Usual
Time required agsa working
Assay for assay ng nmol range
Rat line test 7 days 12 0.03 25-300 ng
AOAC chick 21 days 50 0.13 50-1250 ng
Irtestinal Ca2* absorption
In vivo
4sc.2+ 1 day 125 0.33 0.325-25 ¢
41Caz’ 1 dey 125 0.33 0.125-25 ¢
In vitro
Everted sacs 1 day 250 0.65 250-1000 ng
Duodena! uptake of 1 day 250 0.65 250-1000 ng
‘sCaz‘
Bone Ca>* mabilization
In vivo 24 hr 125 0.32 0.125-35 ¢
Body growth 21-28 davs 50 0.06 50-1250 ng
Iomunoassays for calcium-
binding protein 1 day 1 0.0025 1-20 ng
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Seheriatic Quiline of Fitaming I Determination

L Sapon!fy with aleoholic KCQII and extraet with ether
(a)

®
E Ether extract Bon£ ‘Tenidue -
(diseard)
(a)} Evaporate off cther vompletely
Dissolve residue in mirture of 8kellysolve, ether, and alechol
(d) Chromatograph on Superfiltrol, 8-em. column
) (a) )
II1. Filtrate (contains vilamins 1) and sterols) Chromatogram
dry
(@) | (e)
e
Lower layer (containg Upper layer
traces of vitamins D (containa vitamin
(e} ‘ and sterols) A, dye, ete)
: (diseard)
Eluie with ether
!
w )]
—_— —
Eluate Adsorbent
(diseard}
Mixture (¢ + /)
Evaporate off sclventis
Disaclve residue in CIIC,

IV. (a) CICY avlution, divide inlo 2 parta (b}
l?ensurn extingtion of Evnlpornlo to dryness -
vitaming I and sterols

(u) Dimolve residue in Skellysolre
and benzene
[
Chramatograph on  Ruperfiltrol
() | (d =
Fiitrate .(cunlu'um sterala) Ahsorbent ”
(diseard)
Evapoarite selvents completely
Dissolve reandue i CIICI,
|
Measury catnetion of sterols  (e)

V. Vitnmina D E (19%. 1 em.) value (IVa — I'Ve) 3¢ factor — unita per gram of oil

L) Byl 3 pelish s ol (Y1) S
(Hollis , 1983) 3 Gilisalid Aghis

Lonubll bajalias (o 3 olinalind Gisl 5,4 G5b dlia 5 ,SUL uua g2 Ly
valiius Al (Hollis, 1983) diuyh o ayhll sia 3,0 ey Lo bt Sa
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VITAMIN D IN MILK

MILX (5-7 m1) + N-METABOLITES
METHARCL : METHYLENE CHLORIDE EXTRACTION
PRECIPITATION OF NEUTRAL LIPIDS WITH METHANOL

PRECIPIYATICN OF PCLAR LIPIDS WITH ETHER

BACKWASH w/0.2 M NajHPO, (pH 10.5)

STLICA SEP-PAK CHROMATOGRAPHY
L

YITAMIN O 25-0H-D
HPLC ON ZORBAX-SIL SEPHADEX LH-20
(99:1 HEXANE: ISOPROPANOL) (9:1:1 HEXANE: CHLOROFORM: METHANOL )
HPLC OM ULTRASHPERE-0DS HPLC ON ZORBAX-SIL
(98:2 !HTMOL'HATER) {97:3 HEXAKE: ISOPROPANOL)
V!TAHIN 02 V!'AHIN L‘ 25+ OH 0, -OH-

QUANTIFTCATION BY CPBA

Schematic of the purification and uliimate quantification steps used for the assay of vitamin D,,
Dy, 25-OH-D,, and 25-OH-D; in human milk.
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Valtl ey (B) Ba s Ao pualsll Loy o (O Wi anS A, Y, 0 pualyll
Caall Gaya (YA ) Sy (V) Wl pand bl A pudpll ey o (7) bola i A

+ b paliai dogand TG
HO 5 CHy CHy CHy
? @Q n [} 127CHy
8 cH,
Tocol Suvaiwe
HO g CHy CHy CHy
? ©‘ ¥ 7 J
= o ’d -~ - CHy
CHy
Trianc! Struciure
Position Trivial Name (Abbreviations)
of Methyls Tocol Structure Trienol Structure
3,7.8 x-tocopherol (a-T) o-tocotrienol (a-T-2)
5.6 Z-tocopherol (8-T) B-tocotrienol (3-T-J)
7.8 v-tocophercl (y-T) y-tocotrienol {y-T-3)
8 # -tpcopherol (4-T) §-tocotrienol (3-T-1)

Formulas of eight members of the tocopherol series.
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Chamlecal Proparilas

dl, u-Tocophery! il ,o~Tecophory!
Tiem d!-a-Tocopheral d,a- Tocuphorul acelptc acolala
Color Colorless Lo Celorlesy to Calorlesy lo Coloriess o
pule ycllow, pule yellbw, pnic yellow, pnle yollow,
viacoua oll vietouy all viscouy oll vigvouy oil
Bolling paint (*C) 200-220 (0.3 mm) = 224 (0.3 mm) -
Molecular welght 430,69 430,69 172,71 4721

Spactrophomet o
datn

Abaorption moxima (nm) 292-204 292-204 165, 5 285.5
" ;
l“m {athenol} T1-76 72-76 40-44 a0-44
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a-Tocopherol Content of Human Tissues

Normal
mglg Cystic fibrosis

Tissue vg/g Lipid (ug/®)
Plasma 9.5 1.4 2.1
Erythrocytes 2.3 0.5 6.5
Platelets 0.0 1.3 -
Adipose tissue 150.0 0.2 =
Kidney 7.0 0.3 -
Liver 13.0 0.3 1.5
Muscle 19.0 0.4 2.6
Qvary 11.0 0.6 =
Uterus 9.0 0.7 =
Heart 20.0 0.7 -
Adrenal 132.90 0.7 =
Teslis 10.0 1.0 -
Pituitary 40.0 1.2 =

Subcellular Distribution ol Tocopherc! in Rat Tissue

Tocopherol in Hdver

Tocopherol in heart

Cell fraction vg/mg Protein \4 wg/mg Prolein L}

Sojuble 0.002 .4 0.02 1.7
Heavy milochondrial 0.27 53.8 .26 71.8
Light mitochondnal .12 23.9 .29 241
Microsomal 0.08 15.9 0.37 Jl.1
Nuclear 0.03 0.0 0.25 21.0

l1-"er¢:entlge of total recovered in five frections.
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Fig. 35.1. The Catabolism of Tryptophan via the Kynurenine Pathway.
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