
DSM Vitamin Supplementation Guidelines
for domestic animals

DSM Nutritional Products



Poultry1) A D3
2) E3) K3 B1 B2 B6 B12

7) Niacin D-Panto- Folic Biotin C8) Choline Hy•D9)

(Menadione) thenic acid (25–OH–D3)
acid

IU IU mg mg mg mg mg mg mg mg mg mg mg mg mg

Broilers starter, 8000– 3000– 150– 2– 2.0– 07– 3.0– 0.015– 050– 10– 1.0– 0.15– 100– 300– 0.069
1-21days 12500 5000 2404) 4 3.0 09 6.0 0.040 080 18 2.0 0.30 200 600

Chicks, grower/ 07000– 1500– 20– 1– 1.0– 04– 2.5– 0.015– 025– 09– 0.8– 0.10– 100– 200– 0.069
replacement 10000 2500 30 3 2.5 07 5.0 0.025 040 11 1.2 0.15 150 400

Hens/ducks, 8000– 2500– 15– 2– 1.5– 04– 3.0– 0.015– 020– 08– 0.5– 0.10– 100– 300– 0.069
laying 12000 3500 305) 3 3.0 07 5.0 0.025 050 10 1.0 0.15 200 500

Broilers, 8000– 2000– 30– 2– 2.0– 05– 4.0– 0.020– 040– 10– 1.0– 0.15– 100– 300– 0.069
22 days-market 12000 4000 506) 4 3.0 08 6.0 0.030 080 15 2.0 0.30 200 500

Hens, 10000 – 2500– 50– 2– 2.0– 08– 4.0– 0.020– 030– 12– 1.5– 0.20– 150– 300– 0.069
breeding 14000 3000 100 4 3.0 12 6.0 0.040 060 15 2.5 0.40 200 500

Ducks/geese 12000– 3000– 40– 3– 2.0– 07– 5.0– 0.020– 050– 10– 1.0– 0.10– 100– 300– 0.069
15000 5000 80 5 3.0 09 7.0 0.040 70 15 2.0 0.15 200 500

Ostrich/emu 12000– 3000– 40– 2– 3.0– 10– 6.0– 0.050– 080– 12– 2.0– 0.20– 200– 600– 0.069
16000 4000 60 4 5.0 20 8.0 0.100 100 20 4.0 0.35 250 800

1) Added per kg air-dry feed 3) Dietary fat higher than 3 %: additional 5) Under heat stress conditions: 7) Use upper level in animal protein-free diets
2) Do not exceed 3000 IU/kg D3 5 mg/kg feed for each 1% dietary fat total 200 mg/kg feed 8) Recommended in stress conditions and to

when using Hy•D 4) For optimum immune function 6) For optimum meat quality: additional enhance reproductive performance in breeders
150 mg/kg feed for last 3 weeks before market 9) Local legal limits of total dietary vitamin D activity

need to be observed



Turkeys1) A D3
2) E3) K3 B1 B2 B6 B12

6) Niacin D-Panto- Folic Biotin C7) Choline Hy•D8)

(Menadione) thenic acid (25–OH–D3)
acid

IU IU mg mg mg mg mg mg mg mg mg mg mg mg mg

Prestarter, 11000– 4000– 100– 2– 3.0– 10– 5– 0.030– 100– 20– 2.0– 0.250– 100– 1000– 0.092
0-3 weeks 13500 5000 2504) 4 5.0 20 7 0.040 150 25 4.0 0.300 200 1200

Starter, 10000– 3000– 50– 2– 3.0– 10– 5– 0.030– 060– 15– 2.0– 0.200– 100– 500– 0.092
3-6 weeks 13000 5000 60 4 5.0 15 7 0.040 100 20 3.0 0.250 200 1000

Grower, 8000– 2500– 30– 2– 2.0– 05– 3– 0.015– 060– 10– 1.0– 0.125– 100– 400– 0.092
7-12 weeks 11000 4000 50 4 3.0 07 6 0.030 080 15 2.0 0.200 200 600

Finisher I, 7000– 2500– 30– 2– 2.0– 04– 3– 0.015– 050– 10– 1.0– 0.125– 100– 400– 0.092
13-16 weeks 10000 3500 40 4 3.0 07 6 0.030 070 15 2.0 0.200 200 600

Finisher II, 6000 – 2000– 20– 2– 1.5– 04– 2– 0.015– 050– 09– 1.0– 0.100– 100– 400– 0.092
17 weeks-market 9000 3000 305) 4 2.0 07 4 0.025 060 13 1.5 0.150 200 600

Breeders 11000– 3000– 40– 2– 3.0– 10– 6– 0.030– 070– 18– 2.0– 0.400– 100– 400– 0.092
14000 5000 60 4 5.0 20 7 0.040 100 22 3.0 0.600 200 800

1) Added per kg air-dry feed 4) For optimum immune function 6) Use upper level in animal protein-free diets 8) Local legal limits of total dietary vitamin D
2) Do not exceed 3000 IU/kg D3 when using Hy•D 5) For optimum meat quality: 7) Recommended in stress conditions activity need to be observed
3) Dietary fat higher than 3 %: additional 5 mg/kg feed additional 200 mg/kg feed and to enhance reproductive

for each 1 % dietary fat for last 4–7 weeks before market performance in breeders



Swine1) A D3 E2) K3 B1 B2 B6 B12 Niacin D-Panto- Folic Biotin C6) Choline Beta-
(Menadione) thenic acid Carotene

acid
IU IU mg mg mg mg mg mg mg mg mg mg mg mg mg

Prestarter, 10000– 1800– 60– 2.0– 3.0– 6– 4.0– 0.040– 40– 20– 1.5– 0.15– 100– 500–
up to 10 kg 20000 2000 1003) 4.0 5.0 10 8.0 0.070 60 40 2.5 0.40 2007) 800

Starter, 10000– 1800– 60– 2.0– 2.0– 6– 4.0– 0.030– 30– 20– 1.0– 0.15– 100– 200–
10-20 kg 15000 2000 100 4.0 4.0 10 8.0 0.050 50 40 2.0 0.40 2007) 400

Growing, 7000– 1500– 40– 1.5– 1.0– 5– 2.0– 0.020– 20– 20– 0.6– 0.15– 150–
20-50 kg 10000 2000 60 3.0 2.0 10 4.0 0.040 30 40 1.0 0.25 300

Finisher, 5000– 1000– 30– 1.0– 0.5– 3– 1.5– 0.015– 20– 20– 0.5– 0.10– 100–
50 kg - market 8000 1500 504) 1.5 1.5 8 3.0 0.030 30 40 1.0 0.20 200

Sows 10000 – 1500– 60– 1.0– 1.0– 5– 3.0– 0.020– 25– 18– 3.0– 0.30– 200– 500– 3008)

15000 2000 805) 2.0 2.0 9 5.0 0.040 45 25 5.0 0.50 300 800

Boars 10000 – 1500– 60– 1.0– 1.0– 5– 3.0– 0.020– 25– 18– 3.0– 0.30– 200– 500–
15000 2000 80 2.0 2.0 9 5.0 0.040 45 25 5.0 0.50 500 800

1) Added per kg air-dry feed 4) For optimum meat quality: additional 150 mg/kg feed 7) Vitamin C activity in phosphorylated form
2) Dietary fat higher than 3%: additional 5) For optimum piglet health: during late pregnancy and 8) For improved sow fertility: to be fed per animal per day

5 mg/kg feed for each 1 % dietary fat lactation: total 250 mg/kg feed immediately after weaning until confirmed conception
3) For optimum piglet health: (maternal transfer through colostrum/milk)

additional 150 mg/kg feed 6) Recommended in stress conditions



Ruminants1)

A D3 E K3 B1 B2 B6 B12 Niacin D-Panto- Folic Biotin C Choline Beta-
(Menadione) thenicacid acid Carotene

IU IU mg mg mg mg mg mg mg mg mg mg mg mg mg

Calves/milk- 20000– 1400– 100– 1.0– 2.5– 2.5– 2.5– 0.04– 9– 7– 0.2– 0.05– 250– 500– 50–
replacer, 0-3 month 32000 1800 150 1.5 5.0 4.5 4.5 0.08 18 9 0.3 0.10 500 750 10011)

Cattle rearing 20000– 2500– 500– 10– 1000– 10–
and receiving 40000 4000 2000 2) 20 6) 20006) 208)

50000– 6000– 200– 60– 1000– 10–
70000 9000 300 250 6) 20006) 20 8)

Cattle fattening 50000– 5000– 500– 60– 1000– 10–
and finishing 70000 7000 20003) 250 6) 20006) 20 8)

Dairy Cows 75000– 25000–1000– 209) 300–
dry/transition 100000 35000 30004) 50012)

Dairy Cows 100000–30000– 500– 5000– 209) 300–
lactating 150000 50000 10005) 100007) 50012)

Bulls/ 50000– 5000– 300– 208)

beef cows 120000 10000 500

Sheep/ 5000– 400– 100 3–
goats 10000 600 200 510)

1) Added per animal per day 3) Upper level for improved color shelf life; 50 to 100 days premarketing 7) From 2 weeks before parturition until peak lactation
2) Upper level for receiving 4) Upper level beginning 21 days prepartum through 28 days postpartum 8) For optimum hoof health and optimum meat marbling

period, first 28 days 5) Upper level for optimum udder health 9) For optimum hoof health and milk yield
6) For cattle on high concentrate rations

10) Per 100 kg body weight, for optimum
hoof health and integrity

11) For 2 weeks after colostral period
12) For 2 weeks prepartum until

pregnancy is confirmed, particularly
when intake of green forage is low

Cattle growing,
dairy heifers
and feedlot



Fish and A D3 E K3 B1 B2 B6 B12 Niacin D-Panto- Folic Biotin C5) Choline Asta-Shrimp1)

(Menadione) thenic acid xanthin
acid

IU IU mg mg mg mg mg mg mg mg mg mg mg mg mg

Salmon/ 3000– 2000– 200– 8– 10– 20– 15– 0.03– 150– 40– 6– 0.8– 150– 500– 50–
trout 2) 6000 2500 4004) 12 20 30 25 0.05 200 60 10 1.0 2506) 1000 100 7)

Warm-water fish 2) 8000– 1500– 100– 5– 10– 15– 15– 0.02– 80– 40– 4– 0.5– 150– 600–
carp/tilapia/catfish 11000 2000 300 10 20 20 25 0.05 120 50 7 1.0 250 1000

Eels2) 8000– 1500– 150– 3– 15– 20– 10– 0.10– 80– 50– 4– 0.3– 150– 800–
12000 2000 300 6 25 30 15 0.20 120 60 6 0.5 300 1200

Seabream/ 8000– 1700– 150– 8– 20– 20– 20– 0.10– 100– 50– 4– 0.8– 150– 600–
seabass2) 12000 2200 300 12 30 30 25 0.20 140 100 6 1.0 250 1000

Shrimp3) 12000– 2000– 150– 40– 50– 40– 50– 0.02– 100– 100– 10– 1.0– 250– 400– 15–
15000 3500 300 80 100 80 120 0.05 250 180 20 2.0 500 600 50

1) Per kg air-dry feed 4) Additional 200 mg may be required to 6) During winter feeding, for wound healing and
2) Amount to be increased by 30% optimise flesh quality dependent on dietary fat levels immune function: total 1000 mg/kg feed

for fry and broodstock 5) Vitamin C activity in phosphorylated form 7) For flesh pigmentation
3) At low stocking density (< 10 pl/m2)

the lower levels are recommended



Horses,
A D3 E K3 B1 B2 B6 B12 Niacin D-Panto- Folic- Biotin C8) Choline Beta-Others

(Menadione) thenic acid Carotene
acid

IU IU mg mg mg mg mg mg mg mg mg mg mg mg mg

Foals, 25000– 2500– 250– 8– 20– 20– 15– 0.15– 25– 18– 15– 2.0– 500– 300–
1st year1) 30000 3000 300 12 25 30 20 0.30 50 28 20 3.0 750 400

Leisure 33000– 3300– 440– 6– 40– 30– 25– 0.55– 55– 45– 25– 3.5– 600–
horses2) 44000 4400 550 12 55 40 35 0.85 85 65 35 5.56) 900

Race horses/ 66000– 6600– 1100– 11– 70– 70– 40– 0.35– 110– 50– 45– 2.0– 1000– 1000– 400–
breeding horses2) 82000 8200 2200 22 110 85 55 0.65 200 80 65 4.56) 2000 1400 800 9)

Rabbits3) 8000– 800– 40– 1– 1– 3– 2– 0.01– 40– 10– 0.2– 0.10– 150– 600– 10–
12000 1200 60 2 2 6 3 0.02 60 14 0.5 0.20 7) 250 800 20

Mink/ 10000– 1500– 100– 1– 20– 10– 10– 0.03– 20– 8– 0.6– 0.30– 100–
foxes3) 15000 2000 2004) 2 505) 20 20 0.06 40 20 1.0 0.60 200

1) Added per animal per day 4) Dietary fat higher than 3 %: additional 5 mg/kg feed for each 1 % dietary fat 7) 0.6 mg/kg for fur production rabbits
(based on average weight of 250 kg) 5) When feeding raw fish: additional 50 mg/kg feed 8) Recommended in stress conditions

2) Added per animal per day 6) For improved hoof quality: 15–20 mg per animal per day 9) From 4 weeks before until 10 weeks after parturition
(based on average weight of 550 kg)

3) Per kg air-dry feed



Companion
A D3 E 2) K3 B1

4) B2 B6 B12
5) Niacin D-Panto- Folic- Biotin6) C 7) Choline Beta-Animals

(Menadione) thenic acid Carotene 8)

acid
IU IU mg mg mg mg mg mg mg mg mg mg mg mg mg

Dogs 15000– 780– 100– 1– 4– 13– 6– 0.03– 50 – 30– 0.6– 0.25– 100– 1300– 30–
25000 1300 250 2 8 22 11 0.05 170 60 2.0 0.80 200 2700 50

Cats 15000 – 780– 150– 1– 5– 22– 11– 0.03– 50– 30– 0.6– 0.25– 100– 1300– 30–
40000 1) 1300 300 2 3) 10 27 14 0.10 170 60 2.0 0.80 200 2700 50

Recommendations are expressed per kg air-dry food. The values are based on the diets containing 4000 kcal ME/kg dry matter. Diets that deviate in energy content
> 12.5% or have feeding recommendations that restrict energy intake should have the supplemental vitamin levels adjusted accordingly.

1) Vitamin A: Preformed vitamin A is vital in diets for cats. 5) Vitamin B12: Increased supplemental levels up to 0.8 mg/kg 7) Vitamin C: Provided in the phosphorylated form,
2) Vitamin E: Supplemental levels should at least be 5 mg/kg dry food help in the support of liver function. Supplementation STAY-C is recommended to support the total antioxidant

of dry food for each 1% of PUFA in the diet. Higher levels are might need to be increased in vegetarian diets as plants are capacity of the animal and during time of stress.
recommended to support the total antioxidant capacity of a poor source of this vitamin. 8) Beta-Carotene: Is recommended to support the total
the dog and cat. 6) Biotin: Higher (up to 2 mg/day) levels are recommended in antioxidant capacity of the dog or cat and as an immune

3) Vitamin K: Supplementation is particularly important in canned high fat diets and also as an aid in the improvement of coat system modulator. Also an important vitamin in
catfoods that contain > 25% fish when fed for long periods. and skin condition for cats and dogs and to help hepatic reproduction physiology.

4) Vitamin B1: Levels of up to 18 mg/kg dry food for dogs and glucose excretion and thus fasting blood glucose levels in dogs
35 mg/kg for cats are reported to help improve meal acceptance with diabetes.
and stimulate appetite.



Guidelines for Optimum Vitamin Nutrition

DSM vitamin supplementation guidelines are designed to provide
Optimum Vitamin Nutrition under typical industry practices.

Optimum Vitamin Nutrition provides all known vitamins in the diet at levels that permit optimum health and productivity
of domestic animals. The supplementation levels required to attain optimum vitamin nutrition generally exceed the levels
needed to prevent clinical deficiency signs. Optimum allowances compensate for the many factors which can influence
the animals requirement and the feed levels thus, ensuring that vitamin fortification does not limit performance.

These guidelines are ranges and based on extensive university and industry research, published requirements and
practical experience. They accommodate most factors that influence the vitamin requirements of animals, however
extreme feed processing conditions may necessitate overages of sensitive vitamins.

The listed vitamin levels are only guidelines and, in all cases, national feed legislation must be followed.

All figures are expressed in terms of vitamin activity. In general, amounts given are per kg air-dry feed, except for
ruminants and horses.



Deficient

Sub-optimum Optimum Special
Applications

Vitamin Allowances

Average animal response
Factors influencing vitamin needs
of animals under commercial
production conditions:
• Direct factors – Stressors on animal:

Disease
Confinement
Restricted feeding
Antagonists
Air quality
Temperature

• Indirect factors –
Variations of levels in feedstuffs:
Bioavailability
Stability
Quality of feedstuffs

LLeeggeennddss

À 'Vitamin Allowances' describes the total quantity of vitamins
from all dietary sources, i.e., natural content of the feedstuffs plus
supplementation.

Á 'Average animal response' refers to any average productivity
or health response of animals to vitamin intake, i.e. growth rate,
feed efficiency, reproductive performance, welfare, health or
immunity.

Â 'Deficient' or 'marginal' vitamin intake means a level of supple-
mentation below the requirements published by NRC, ARC and
other officially published vitamin recommendations. Such vitamin
supply puts animals at risk of developing clinical deficiencies and
disorders resulting from inadequate vitamin intake.

Ã 'SSuubb--ooppttiimmuumm' intake relates to supplementation levels, which
typically meet or slightly exceed the NRC, ARC and other officially
published vitamin recommendations. These levels should prevent
sub-clinical deficiency signs under good conditions (however, with

stress and diseases, sub-clinical deficiency might occur),but 
are by no means adequate to permit optimum health and
productivity.

Ä 'Optimum' intake offsets negative factors influencing animal 
health and performance, thus allowing to take advantage of the
performance potential of modern animal breeds.

± ''SSppeecciiaall aapppplliiccaattiioonnss'' levels of vitamin supplementation are
safe, and focused in improving certain attributes e.g. meat quality
and immunity.

Optimum Vitamin Nutrition Concept

1

2

3

4 5 6



Conversion Factors

Amount of Equivalent amount of
vitamin activity vitamin salt and isomer

1 IU Vitamin A é 0.344 µg Vitamin A acetate

1 IU Vitamin D3 é 0.025 µg Vitamin D3

1 g Vitamin E é 1.0 g dl-a-Tocopheryl acetate

1 g Vitamin K3 é 2.0 g Menadione sodium
(Menadione) bisulfite = MSB

2.3 g Menadione nicotin-
amide bisulfite = MNB (K3 Stab)

1 g Vitamin B1 é 1.088 g Thiamine mononitrate
(Thiamine Cl) 1.12 g Thiamine hydrochloride

Conversion Factors

Amount of Equivalent amount of
vitamin activity vitamin salt and isomer

1 g Vitamin B6 é 1.215 g Pyridoxine
(Pyridoxine) hydrochloride

1 g D-Panto- é 1.087 g Calcium 
thenic acid D-pantothenate

2.174 g Calcium 
DL-pantothenate

1 g Biotin é 1.0 g d-Biotin

1 g Vitamin C é 1 g L-Ascorbic Acid

1 g Choline é 1.15 g Choline chloride



Standard DSM vitamins for animal nutrition
Active Product name Description Use*
substance

Vitamin A ROVIMIX® A 1000 Powder of stabilized vitamin A 
in an encapsulated beadlet
with crosslinked matrix

ROVIMIX® A Spray-dried powder of W, D
500 WS stabilized vitamin A

dispersed in a matrix

Vitamins A/D3 ROVIMIX® AD3 Powder of stabilized D
1000/200 vitamin A and D3 in an

encapsulated beadlet with
crosslinked matrix

Active Product name Description Use*
substance

Vitamin D3 ROVIMIX® D3 500 Spray-dried powder D,W
of stabilized vitaminD3 
dispersed in a matrix

Vitamin E ROVIMIX® E-50 Free-flowing powder of D
Adsorbate stabilized vitamin E

adsorbed on silicic acid
ROVIMIX® E50 SD Spray-dried powder of D,W

stabilized vitamin E
dispersed in a matrix

Vitamin K3 Menadione Sodium Fine crystalline powder D,W
Bisulfite FG
K3 Stab FG Fine crystalline powder D

of menadione nicotinamide
bisulfite



Standard DSM vitamins for animal nutrition
Active Product name Description Use*
substance

Vitamin B1 ROVIMIX® B1 Fine granular powder of D
thiamine mononitrate

Thiamine Fine crystalline powder W
Hydrochloride of thiamine hydrochloride

Vitamin B2 ROVIMIX® B2 80-SD Spray-dried powder of D
vitamin B2dispersed
in a matrix

Riboflavin Fine crystalline powder W
5’-Phosphate Sodium

Vitamin B6 ROVIMIX® B6 Fine granular powder of D,W
pyridoxine hydrochloride

Vitamin B12 VitaminB12 1% FG Crystalline powder dilution D
VitaminB12 Crystalline Fine crystalline powder W

Active Product name Description Use*
substance

Niacin ROVIMIX® Niacin Fine granular powder D
of nicotinic acid

Nicotinamide Fine crystalline powder W

Panto- ROVIMIX® Calpan Spray-dried powder D,W
thenates of calcium D-pantothenate

dispersed in a matrix

Biotin ROVIMIX® Biotin Spray-dried powder of D,W
d-biotin dispersed in a
matrix

Folic acid ROVIMIX® Folic 80SD Spray-dried powder of folic  D
acid in a matrix

Folic acid Fine crystalline powder W



Standard DSM vitamins for animal nutrition
Active Product name Description Use*
substance

Calcifediol ROVIMIX® Spray-dried powder D,W
(25-OH-D3) Hy•D® 1.25% of stabilized calcifediol

dispersed in a matrix

Vitamin C ROVIMIX® STAY-C®35 Spray-dried powder of D
stabilized (phosphorylated)
vitamin C

ROVIMIX® C-EC Powder of ethylcellu- D
lose-coated vitamin C

Ascorbic acid Fine crystalline powder W
of L-Ascorbic Acid

Active Product name Description Use*
substance

b-carotene ROVIMIX® Powder of stabilized D
b-Carotene 10% beta-carotene dispersed

in an encapsulated beadlet

b-carotene ROVIMIX® Powder of stabilized D
b-Carotene 10% P beta-carotene dispersed

in an encapsulated cross-
linked beadlet

* D: For premixes, supplements and complete dry feeds
W: For water dispersible applications

For more information about further products and product forms
please ask your local DSM representative.



DSM Nutritional Products
Production site

Feed premix site

Sales office
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