OVN JJJL__U_UMJ
/itamin Nu fj ®

-
-

‘riﬁ J 1€S »{'fr_/‘.

o &

Gu

ANIMAL

- 9 € =
A\ NUTRITION =770 ‘
= ESSENTIAL | . -
4 | PRODUCTS 5 | T e v
&
PERFORMANCE X ¥ ' .
SOLUTIONS + v R &
| BlOMIN® b Ml ¥

PRECISION IR i ha N e B N DS M
SERVICES - ) -
¥ 2 - - S BRIGHT SCIENCE. BRIGHTER LIVING.




CONTRIBUTION OF VITAMINS TO MORE SUSTAINABLE FARMING

Today, the crucial issues relating to the production of food are changing. Key concepts such as productivity and efficiency continue to be of vital impor-
tance, but more and more the emphasis is on the significance of terms such as sustainability, animal health and welfare as well as the quality of animal
origin food and how much food is wasted.

Continuous development in the field of animal nutrition is becoming essential to meet current and future challenges such as replacement of antibiotics,
higher incidence of more aggressive animal diseases and a growing focus on more Sustainable Farming where our industry has a critical role to play in shap-
ing a better world. We at DSM believe that supporting animal species with appropriate vitamins can help make production more sustainable (SDG 12, 13) and
help get the world closer to zero hunger (SDG 2) as well as healthy lives (SDG 3).

.ﬁ

IMPROVING THE QUALITY
IMPROVING LIFETIME OF MEAT, MILK, FISH
PERFORMANCE OF AND EGGS, WHILE REDUCING
FARM ANIMALS FOOD LOSS & WASTE

HELPING TACKLE
ANTIMICROBIAL
RESISTANCE

REDUCING EMISSIONS
IN LIVESTOCK

If not us, who? If not now, when?

WE MAKE IT POSSIBLE
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OUR VISION ON VITAMIN NUTRITION

We believe that every single animal should receive the right level of vitamins. The reason is simple: vitamins are vital to their
health, well-being and performance. Vitamins are the foundation for balanced animal nutrition.

OVN Optimum Vitamin Nutrition® is about feeding animals high quality To accomplish this, we are intensely engaged in research and development,
vitamins, produced with the lowest environmental footprint, in the right and we focus on partnering with all important stakeholders - leading scien-
amounts, appropriate to their life stage tists, universities, genetic companies, independent research institutes and
and growing conditions, to optimize: producers. This enables us to develop and produce a complete line of high
quality vitamins and support the feed industry with our Vitamin Supplemen-
« Animal Health and Welfare tation Guidelines.
» good for animals
« Animal Performance All ingredients in animal feed are regularly evaluated and likewise vitamin
» good for producers levels require the same degree of attention. We therefore encourage the
« Food Quality & Food Waste feed industry and all other stakeholders to check the vitamin levels in

» good for consumers and the planet their feed and adjust them accordingly for more sustainable farming.



OVN OPTIMUM VITAMIN NUTRITION® CONCEPT
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‘Total vitamin intake from all sources in the
diet’: total quantity of vitamins from natural
sources plus supplementation.

‘Average animal response’: average produc-
tivity or health response of animal to vitamin

ANIMAL NUTRITION AND HEALTH

intake e.g. growth rate, feed efficiency, repro-
ductive performance, immunity.

‘Deficient’: a level of vitamin supplementation
below NRC or other published recommenda-
tions which puts animals at risk of developing
clinical deficiencies and disorders.

‘Sub-optimum’: vitamin supplementation,
which meets or slightly exceeds NRC or other
published recommendations, which should
prevent, under good conditions, deficiency
signs but inadequate for achieving optimum
health and well-being, performance and nutri-
tional value of animal-origin foods. Deficiency
signs can occur in presence of stress and
diseases.

‘Optimum’: cost-effective range of vitamin
supplementation optimizing animal health and

well-being, animal performance and the quality
and nutritional value of animal-origin foods.

‘Special applications’: levels of vitamin sup-
plementation which are safe and focused in
improving certain attributes e.g. meat quality
and immunity.

Factors influencing vitamin needs of domestic
animals under commercial production conditions

Direct factors - stressors on animals: disease,
confinement, restricted feeding, antagonists,
anti-nutritional factors (e.g., mycotoxins), air
quality, temperature.

Indirect factors - variation of vitamin levels in

feedstuffs: bioavailability, stability, quality of
feedstuffs.

DSM
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GUIDELINES FOR OVN OPTIMUM VITAMIN NUTRITION®

DSM Vitamin Supplementation Guidelines are designed to provide Optimum Vitamin Nutrition (OVN™) of animals under

typical industry practice.

OVN™ is a cost-effective range of vitamin
supplementation optimizing animal health and
well-being, animal performance and the quality
and nutritional value of animal-origin foods.
The supplementation levels required to attain
Optimum Vitamin Nutrition generally exceed
the levels needed to prevent signs of clinical
deficiency.

OVN™ levels compensate for the many factors
which can influence animals’ requirements and
corresponding feed levels, thus ensuring that
vitamin fortification does not limit performance.
OVN™ levels are ranges for consideration,
depending on several factors, such as health
status and husbandry conditions. They are based

on extensive university and industry research,
published requirements, animal genetics recom-
mendations and practical experience.

All OVN™ levels are expressed in terms of
vitamin activity to be added to diet. In general
amounts given are per kg air-dry feed, except
for ruminants and horses (per animal day).

The vitamin amounts stated are those which
should be provided to the animal in the feed at
the point of consumption. Additional vitamins
should be added to the product to account

for processing and shelf-life storage losses to
achieve the targeted consumption amounts of
vitamins.

These losses can be variable. Please ask your
local DSM representative for information about
typical levels of process and storage loss.

For some vitamins additional supplementation
is indicated: these levels are safe and focused
on improving certain attributes e.g. meat quality
and immunity. The listed vitamin levels are

only guidelines and, in all cases, national feed
legislation must be followed.
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BROILERS'

Vitamin

Vitamin

Vitamin

Vitamin

Vitamin

Vitamin

OVN OPTIMUM VITAMIN NUTRITION®

d-Pan-

Vitamin

Category/phase Duration Vitamin A Vitamin Dy E34 K B B.7 Niacin | Biotin | tothenic cs Choline
- : = acid
Units 0] U mg mg mg mg mg mg mg mg mg
Broilers
Starter 1-10days | 12,600 - 15,700 | 4,200 5200 | 0.069 |160-210% 32-4.2 | 32-42 |84-105| 42-63 | 0.021-0.042 | 64 -84 |0.26-042| 16-21 |21-26 |105-210 | 420 - 740
Qﬁ Grower 11-24days | 10,500 - 13,100 | 4,200 -5,200 | 0.069 |55-105°| 3.2-42 | 21-3.2 | 74-9.5 | 42-6.3 | 0.021-0.032 | 64 -84 |0.26-0.42| 12.6 -19 | 21-2.6 | 105-210 | 420 - 740
Finisher Zsm:z}(/:t_ 10,500 - 13,100 | 4,200 -5,200 | 0.069 |55-105°| 3.2-42 | 21-3.2 | 6.3-84 | 42-6.3 | 0.021-0.032 | 53 -84 |0.26 - 0.42|10.5-15.8| 2.1-2.6 | 105-210 | 420 - 630
Broiler breeders
Starter/
Grower 1-18 weeks | 10,500 - 13,100 | 3,150 -5,200 | 0.069 [105-160% 3.2-6 25-5 9-15 | 42-6.2 | 0.025-0.05 | 32-62 |0.26-0.42| 15-20 | 1.6-3 |105-160| 370 - 740
Qﬁ@ (Pullets)
Layers
and male 19 weeks - end | 12,600 - 15,700 | 3,150 - 5,200 | 0.0692 |105-160| 6-9 35-6 | 13-20 5-8 0.035-0.07 | 55-70 | 03-0.6 | 16-25 | 25-5 [105-160| 370 - 740
breeders

Local limits need to be observed.

1 Added per kg air-dried feed. OVN™ levels are ranges for considera-
tion, depending on several factors, such as husbandry conditions and
health status.

2 Add 60 mg/kg CAROPHYLL® Red to improve hatchability. MaxiChick™
(Hy-D® 1,25% and CAROPHYLL® Red) is a DSM Patent and Trademark.

ANIMAL NUTRITION AND HEALTH

3

5
6

When dietary fat is higher than 3% then add 5 mg/kg feed for each 1% 7
dietary fat

Under heat stress conditions increase level up to 200 mg/kg
For optimum immune function increase level up to 300 mg/kg
For optimum meat quality increase level up to 200 mg/kg

®

Use upper level as reference for animal protein free diets and when
cobalt is supplemented at very low levels or removed

Recommended under heat stress condition and to enhance reproduc-
tive performance in breeders. Use ROVIMIX® STAY-C35 for reducing
loss during processing

DSM
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TU R I( EYS 1 OVN OPTIMUM VITAMIN NUTRITION®

d-Pan-

Vitamin | Vitamin | Vitamin | Vitamin | Vitamin Vitamin Vitamin

Category/phase Duration Vitamin A Vitamin D e 5 Niacin | Biotin | tothenic 8 Choline
E3 K, B, B, B, Bs, acid c
Units U U mg mg mg mg mg mg mg mg mg mg mg

Turkeys
Starter 1-6weeks | 12,600 - 15,700 | 4,200 -5200 | 0.092 |160-210% 42-52 | 47-52 | 16-21 | 6.5-7.5 | 0.042-0.052{105~-160/0.26 - 0.42| 32-37 |4.2-6.2|105~-210 1,050 - 1,250

Q Grower 7-12weeks |10,500 - 12,600 | 3,200-5200 | 0.092 | 65-85 | 32-42 | 32-52| 11-16 | 55-7.5 | 0.032-0.042 | 85-105|0.26-0.32| 21-26 | 21-31 |105-210 | 525 - 1,050
Finisher 1 13 - 18 weeks | 8,400 - 10,500 | 3,200 - 4,200 | 0.092 | 32-52° | 3.2-4.2 | 3.2-42 |85-105| 3.2-6.2 | 0.022-0.032 | 65-85 |0.21-0.26| 16-21 |21-2.6 |105-210| 420 - 630
Finisher 2 19:;51(::0 6,300 - 9,400 | 3,200 - 4,200 | 0.092 | 32-52% | 32-4.2 | 22-32 |85-105| 3.2-6.2 | 0.016-0.026 | 52-63 |0.21-0.26 | 16-21 |21-2.6 |105-210| 420 - 630
Turkey breeders
Starter 1-6weeks | 12,600 - 14,700 | 4,200 -5,200 | 0.092 [105-160°% 42-52 | 47-52 | 16-21 | 6.5-7.5 | 0.042 - 0.052 |105-160|0.42 - 0.62| 32-37 |42-6.2|105-210 (1,050 - 1,250

‘ ,;3,\\ Grower 7-29 weeks | 8,400-10,500 | 4200-5200 | 0.092 | 65-85 | 22-42 | 22-32 | 11-16 | 6.5-75 | 0.032-0.042 | 65-85 [042-0.62| 26-31 |2.2-3.2|105-210 [1,050 - 1,250
Layers
and male Laying phase | 12,600 - 14,700 | 4,200 - 5,200 | 0.0922 {105-160| 42-52 | 42-52 | 16-21 | 6.5-7.5 | 0.042-0.052 | 85-125|0.42-0.62| 32-37 |42-6.2|105-210 | 525-1,050
breeders

Local limits need to be observed.

1 Added per kg air-dried feed. OVN™ levels are ranges for considera- 3 When dietary fat is higher than 3% then add 5 mg/kg feed for each 1% 7 Use upper level as reference for animal protein free diets and when
tion, depending on several factors, such as husbandry conditions and dietary fat cobalt is supplemented at very low levels or removed
health status. 4 Under heat stress conditions increase level up to 200 mg/kg & Recommended under heat stress condition and to enhance reproduc-
2 Add 60 mg/kg CAROPHYLL® Red to improve hatchability. MaxiChick™ 5 For optimum immune function increase level up to 300 mg/kg tive performance in breeders. Use ROVIMIX® STAY-C35 for reducing

(Hy-D® 1,25% and CAROPHYLL® Red) is a DSM Patent and Trademark. 5 For optimum meat quality increase level up to 200 mg/kg loss during processing



LAYERS'

OVN OPTIMUM VITAMIN NUTRITION®
d-Pan-

Vitamin | Vitamin | Vitamin | Vitamin | Vitamin Vitamin Vitamin

Category/phase Duration Vitamin A Vitamin Ds e 5 Niacin Biotin | tothenic 8 Choline
£ K, B, B, B, Bi, o C
Units I I mg mg mg mg mg mg mg mg mg mg

Hens and Duck layers

(:ﬁ (533[}5{5) 1-10 weeks | 12,600 - 14,000 | 3,200 - 4200 | 0.069 |55-100%| 32-6 | 21-26 | 7-10 | 47-6 |0.026-0.032|52-65 |016-021| 16-18 | 1.5-2 |105-160 | 210 - 420
Grower Tweeks - 140500 - 13,000 | 3,200~ 4200 | 0.069 | 35-100 | 32-6 | 21-26 | 55-65 | 32-55 | 0.025-0.03 | 35-65 | 012-02 |126-157| 15-2 |105-160 | 210 - 420
(pullets) 2% lay
Layers Laying phase | 8,500 - 13,000 | 3,200 - 4200 | 0.069 | 25-50 | 3-6 |26-32 | 55-75| 4-55 | 002-0.03 | 35-55 | 012-02 |85-125|15-25|105-210 | 320-520
Layer breeders

(:ﬁ Pullets,
Lar}’de':]ale 1week to end | 12,600 - 15,700 | 3,200 - 4,800 | 0.0692 | 55-1055 | 21-52 | 26-5 |105-15| 52-7 | 0.022-0.05 | 47-66 |0.26-042| 158-21 | 21-34 [160-210| 315-525
breeders

Local limits need to be observed.

1 Added per kg air-dried feed. OVN™ levels are ranges for considera- 3 When dietary fat is higher than 3% then add 5 mg/kg feed for each 1% 7 Use upper level as reference for animal protein free diets and when
tion, depending on several factors, such as husbandry conditions and dietary fat cobalt is supplemented at very low levels or removed
health status. 4 Under heat stress conditions increase level up to 200 mg/kg & Recommended under heat stress condition and to enhance reproduc-

2 Add 60 mg/kg CAROPHYLL® Red to improve hatchability. MaxiChick™ (Hy- 5 For optimum immune function increase level up to 300 mg/kg tive performance in breeders. Use ROVIMIX® STAY-C35 for reducing
D® 1,25% and CAROPHYLL® Red) is a DSM Patent and Trademark. 6 For optimum meat quality increase level up to 200 mg/kg loss during processing

ANIMAL NUTRITION AND HEALTH DSM
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OT H E R PO U LT RY’I OVN OPTIMUM VITAMIN NUTRITION®

d-Pan- T
Category/phase Duration Vitamin A Vitamin Ds V‘taﬁ:m CEnll Sl Sl Sl Vltan;m Niacin Biotin | tothenic Vlta;nln Choline
E3 Ky B, B, Be Bs, acid C
Units U U mg mg mg mg mg mg mg mg mg mg mg
EO) Ducks and
7 Geese - 12,600 - 15,700 | 3,200 - 5,200 | 0.069 | 42-84 | 31-52 | 21-31 | 52-73 | 52-73 | 0.022-0.05 | 63 -84 |0.21-0.2610.5-15.7| 1.5-21 | 105-210 | 315-525
Partridges,
’\{j quails and - 12,600 - 14,100 | 3,200 - 4,200 | 0.069 | 52-84 | 21-42 | 21-42 | 52-73 | 42-6.3 | 0.031-0.052 | 52 -84 |0.21-0.26 |15.7-26.2| 1.6 - 21 | 105-210 | 420 - 630
pheasants
q:j g:;"ec:lu - 12,600 - 16,800 | 3,200 - 4,200 | 0.069 42-63 | 21-42 | 31-52 [ 105-21 | 6.3-84 | 0.052-0.105 | 84-105|0.21-0.37 [12.6 - 21.0| 21-4.2 | 210 - 260 | 630 - 840

Local limits need to be observed.

1 Added per kg air-dried feed. OVN™ levels are ranges for considera- 3 When dietary fat is higher than 3% then add 5 mg/kg feed for each 1% 7 Use upper level as reference for animal protein free diets and when
tion, depending on several factors, such as husbandry conditions and dietary fat cobalt is supplemented at very low levels or removed
health status. % Under heat stress conditions increase level up to 200 mg/kg 8 Recommended under heat stress condition and to enhance reproduc-
2 Add 60 mg/kg CAROPHYLL® Red to improve hatchability. MaxiChick™ 5 For optimum immune function increase level up to 300 mg/kg tive performance in breeders. Use ROVIMIX® STAY-C35 for reducing

(Hy-D® 1,25% and CAROPHYLL® Red) is a DSM Patent and Trademark. © For optimum meat quality increase level up to 200 mg/kg loss during processing






SWINE'

OVN OPTIMUM VITAMIN NUTRITION®

Vitamin | Vitamin | Vitamin

Vitamin

g Vitamin — A
Category/phase Duration A Vitamin D B, B, By B,° Biotin
Units U U mg mg mg mg
Fattening pigs
Pre-starter <5kg |10,500 - 22,500| 1,890 - 2,100 | 0.05 |105-160%85-11|3.8-58|10.5-16| 6.4-8.4 |0.052-0.072|63 -84|0.32-0.52| 32-52 | 1.6-3.3 |210 - 260| 525 - 840 -
u{? 13} Starter 5-30kg [10,500 -16,000| 1,890 -2,100 | 0.05 |105-160%5.2-6.4| 3.2-5.2 | 10.5-16 | 6.4 - 8.4 |0.042 - 0.062|38 -58|0.32-0.52| 26 - 46 | 1.6-2.6 |105-210| 260 - 420 -
( -
” Grower 30-70kg |7,350-10,500 | 1,570 =200 | 0.05 |64-105%|21-42| 21-31 |73-10.5| 2.6 -4.7 [0.032-0.052|21-50| 0.2-04 | 26-47 | 11-16 - 157 - 315 -
Finisher 7r:1)akrgk(t:tj 5250 - 8,400 | 1,050 -1,570 | 0.05 |64-105*|21-42| 11-21 |63 -10.5| 21-3.7 |0.032 - 0.052| 21 - 42 |0.105 - 0.21| 26 - 47 |0.52 - 1.05 - 105 -210 -

Local limits need to be observed.

1 Added per kg air-dried feed. OVN™ levels are ranges for considera-
tion, depending on several factors, such as husbandry conditions and
health status.

2 When dietary fat is higher than 3% then add 5 mg/kg feed for each 1%
dietary fat

3 For optimum immune function increase level up to 250 mg/kg

ANIMAL NUTRITION AND HEALTH

4 For optimum meat quality increase level up to 250 mg/kg for 90 to 120
days before slaughter

5 For optimum piglet health increase level up to 250 mg/kg during late
pregnancy and lactation

6 Use upper level as reference for animal protein free diets and when
cobalt is supplemented at very low levels or removed

7 Recommended under heat stress condition and to enhance reproduc-
tive performance in breeders. Use ROVIMIX® STAY-C35 for reducing
loss during feed processing

8 For improved sow fertility the suggested level must be fed per animal
per day immediately after weaning until confirmed conception

DSM
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Vitamin 250HD, | Vitamin |Vitamin| Vitamin | Vitamin | Vitamin | Vitamin Vitamin

Category/phase Duration A Vitamin D (Hy-D®) £ K B, B, 5 Niacin | Biotin |tothenic|Folic acid c Choline
Units U U mg mg mg mg mg mg mg
Breeders
gﬁgacemem - 110,500 -13700| 1,900 -2100 | 0.05 | 84-105 |25 - 44|1.05-2.2|63-10.5| 5.3 -84 |0.032 - 0.052|30 -50 032 - 0.52| 16-33 | 37-57 |210-315| 270 -525 | -
% Sows Gestation |10,500 -15,700| 1,570 = 2,100 | 0.05 |105-160%/4.7-52| 21-2.6 |6.3-10.5| 3.7-5.7 |0.032 - 0.052| 32 - 47 |0.52 - 0.84 | 37-42 | 3.7-57 |210 - 315 525 - 840 -
Lactation 10,500 - 15,700 1,570 = 2,500 | 0.05 |105-190%47-52| 21-3 |6.3-10.5| 3.7-5.7 |0.032 - 0.052 z;go— 0.52-0.84| 37-42 | 3.7-57 |210-315| 525-840 | 3008
Boars - 10,500 - 15,700 1,570 - 2,700 | 0.05 |105-160 4.7-5.2|1.05-22|6.3-10.5| 3.7-5.7 |0.032 - 0.052| 32 - 47 |0.52 - 0.84| 21-33 | 3.7-5.7 |210 - 525| 525 - 840 -

Local limits need to be observed.

1 Added per kg air-dried feed. Local limits need to be observed. OVN™ “ For optimum meat quality increase level up to 250 mg/kg for 90 to 120 7 Recommended under heat stress condition and to enhance reproduc-
levels are ranges for consideration, depending on several factors, days before slaughter tive performance in breeders. Use ROVIMIX® STAY-C35 for reducing
such as husbandry conditions and health status. S For optimum piglet health increase level up to 250 mg/kg during late loss during feed processing

2 When dietary fat is higher than 3% then add 5 mg/kg feed for each 1% pregnancy and lactation 8 For improved sow fertility the suggested level must be fed per animal
dietary fat 5 Use upper level as reference for animal protein free diets and when per day immediately after weaning until confirmed conception

3 For optimum immune function increase level up to 250 mg/kg cobalt is supplemented at very low levels or removed






RUMINANTS'

OVN OPTIMUM VITAMIN NUTRITION®

Category/phase Vitamin A% Vitamin D V\taEmm Vitamin| Vitamin |Vitamin|Vitamin| Vitamin Nizein V|tacm|n Choline | B-Carotene
Units 18] 18] mg mg mg mg mg
Calves
Milk replacer | 50 105 _ 35000 | 2,000 - 4,000 150-200 |1.0-15|2.5-50|25-4525-45004-008  90-18 0.05-01 7-9 |02-0.3250-500500-750 100
" (0—3m0nth5) ! =32, " =4, - O-1 D = D= 4.5]2.0-4.5]0.04-0. .0 - .05 - 0! - .2 = 0. - -
\ Starter dry feed 7,500 - 10,000 | 2,200 - 3,000 135 - 200
Heifers (dairy replacement)
P‘P Growing 20,000 - 60,000 | 6,000 - 16,350 300 - 500 10 - 2072 300 - 50075
i 4-6 weeks 80,000 - 100,000 20,000 - 25,000/ 35 | 2,000 - 3,000 6,000 - 12,000 2012 500 - 1,000
precalving
Beef Cattle
W Growing 25,000 - 50,000 | 6,000 - 9,000 200 - 300 60 - 250° 10 - 2012
;at.ter?'”g and | 40000 -80,000 | 5000-7,000 | 1 | 500 -20006 60 - 250° 10 - 2012
nishing
W Beef cows 40,000 - 70,000 | 5,000 - 10,000 350 - 500 2012 300 - 50075

Local limits need to be observed.

Supplementary amount/head/day except calves amount/kg air-dried
feed. OVN™ levels are ranges for consideration, depending on several
factors, such as husbandry conditions and health status.

From dry-off to 3 weeks before calving

From 3 weeks before calving to calving

Local limits need to be observed

3 weeks before calving

Upper level for improved color case-life, 100 to 120 days pre-slaughter

o v orowoN

ANIMAL NUTRITION AND HEALTH

7 Upper level from 3 weeks pre-partum until 4 weeks post-partum
& Upper level for optimum udder health

 Upper level for cattle on high concentrate rations

°|n high concentrate diets

""From 2 weeks before parturition until peak lactation

12For optimum hoof health and optimum meat marbling

3 For optimum hoof health and milk yield

14 For 2 weeks after colostral period

156-8 weeks before 1st insemination/mating when intake of green forage is low

16 Lower level 8 weeks before 1st calving, upper level 4 weeks before 1+t
calving when intake of green forage is low

17 Lower level during entire dry period (Far-off and Close-Up); upper
level 3-4 weeks before calving (close-up only)

'8 Dry and fresh beginning during the dry period until pregnancy is
confirmed

DSM

BRIGHT SCIENCE. BRIGHTER LIVING.



Category/phase Vitamin A* Vitamin Ds* \/\taEmm P BT \/|taBm|n Gl K=l Niacin Biotin V|taCm|n Choline | B-Carotene
2
Units U 9] mg mg mg mg
Dairy cows
Dry COWS, - - - 7 - - 13 - 17
f”% far—off? 80,000 - 120,000 {25,000 - 30,000 1,100 - 4,000 6,000 - 12,000 |20 - 40 500 - 1,000
~
{ @A
chrgscef‘:j";g 80,000 - 120,000 [25,000 - 30,000] 35 12,000 - 4,0007 6,000 - 12,000 |20 - 4073 500 - 1,000
Lactation 100,000 - 150,000{25,000 - 40,000 1 600 - 1,0008 6,000 - 12,000""|20 - 403 300 -500"8
W Breeding bulls | 50,000 - 80,000 | 5,000 - 10,000 300 -500 2012
'L,: E zgstesp and 10,000 15,000 | 400 - 600 300 - 600 200" 512 30-50

Local limits need to be observed.

Supplementary amount/head/day except calves amount/kg air-dried
feed. OVN™ levels are ranges for consideration, depending on several
factors, such as husbandry conditions and health status.

From dry-off to 4 weeks before calving

From 3 weeks before calving to calving

Local limits need to be observed

3 weeks before calving

Upper level for improved color case-life, 100 to 120 days pre-slaughter
Upper level from 3 weeks pre-partum until 4 weeks post-partum

& Upper level for optimum udder health

9 Upper level for cattle on high concentrate rations

1%1n high concentrate diets

TFrom 2 weeks before calving until peak lactation

"2 For optimum hoof health and optimum meat marbling

13 For optimum hoof health and milk yield

14 For 2 weeks after colostral period

156-8 weeks before 1st insemination/mating when intake of green
forage is low

16 Lower level 8 weeks before 1st calving, upper level 4 weeks before 1°
calving when intake of green forage is low

17 Lower level during entire dry period (Far-off and Close-Up); upper
level 3-4 weeks before calving (close-up only)

"8 Dry and fresh beginning during the dry period until pregnancy is
confirmed

N o v orowoN






A UACU LTU R E 1 OVN OPTIMUM VITAMIN NUTRITION®

\/|te;mm 250HD, | Vitamin | Vitamin V|taBmm Vitamin B, |Vitamin B, |Vitamin B, | Niacin | Biotin d-Pantothenici ;e oj Choline |Astaxanthin
3 1
I mg mg mg mg mg

\u’,’ ?f;ﬂ‘t?"/ 4,000 - 8,000 | 2,500 — 8,000 | 80 - 800 | 200-600°| 8-12 | 15-30 | 25-40 | 20-35 |017-025 150-200| 1-12 | 40-60 | 10-15 |200-1,0007 500 - 4,000| 50 - 100°
Tilapia® 8,000 - 11,000/ 1,500 -2,000| - | 100-750 | 5-10 | 10-20 | 15-20 | 15-25 |0.02-0.05 80-120 | 05-1| 40-50 | 10-20 | 1501500 |600 - 1,200
B{> Carp? 8,000 - 11,000 1,500-2,000| - | 100-900 | 5-10 | 10-20 @ 15-20 | 15-25 |0.02-0.05 80-120 05-1| 40-50 4-7 | 150-400 |600 1,800
Catfish?  |8,000-11,000 1500-2,000| - |100-300| 5-10 | 10-20 & 15-20 | 15-25 |0.02-0.05 80-120 05-1| 40-50 4-7 | 150-1,000 | 600 - 1700

=, gg;gfgjk ,18,000 - 12,000 1700 -2200 - | 200-400  8-12 | 20-30 | 20-30 | 20-25 | 01-02 | 100-140 | 0.8-1  50-100 4-6 | 150-200 |600-1,000| 50 -150
S Eelt 8,000 - 12,000/ 1,500 -2,000| - | 150-300 | 3-6 | 15-25 | 20-30 10-15 | 01-02  80-120 03-05  50-60 4-6 | 150-900 | 800 - 1,200

(= shrimp® 7,000 - 12,000 4,000 - 6500¢ - | 150-300 | 40-60 | 50-150 | 40-80 | 50-175 |0.02-0.05 100-250|1-225 100-180 | 10-20 | 250-500 600-6,500| 50200

Local limits need to be observed.

1 Added per kg air-dry feed. OVN™ levels are ranges for consideration, “ Upper level for low salinity rearing 7 During winter feeding for wound healing and immune function: total
depending on several factors, such as husbandry conditions and health 5 Additional 200 mg/kg may be required to optimise flesh quality 1000 mg/kg feed
status. dependent on dietary fat levels 8 For flesh pigmentation

2 Amount to be increased by 30% for fry and broodstock 6 Use ROVIMIX® STAY-C®35 for reducing losses during processing 9 Amount to be increased by 30-50% during winter period

3 At low stock density (<10pl/m2) the lower levels are recommended
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D O GS & CATS OVN OPTIMUM VITAMIN NUTRITION®

Vitamin A" | Vitamin D, |Vitamin E2 V\tam\_n K 5 | Vitamin B, | Vitamin B, | Vitamin B, | Vitamin B_*| Niacin d—Pantchemc Folic Biotin® |Vitamin C®|  Choline |B-Carotene’
3 (menadione) 1 2 2 acid acid
U mg mg

Dogs 7,100 - 23,000 | 640 - 1,500 | 50 - 500 17-2 3-8 7-60 2-60 0.04-01 | 19-170 17 -150 0.3 0.3-10 | 100 - 200 | 2,700 - 3,000 | 10-150

A

Cats 9,000 - 25,0007 750 - 1,300 | 51-550 1-23 7-10 5-27 4=14 0.03-0.10 | 60-170 8-60 1-2 |01-0.80 100 -200 |3,200-3,300 10-50

Expressed as unit/kg pet food with energy density of 4000 kcal ME/kg on dry matter basis. The dietary vitamin concentration should be corrected for energy density if the pet food
energy density is greater than 4000 kcal/kg. Local limits need to be observed.

1 Vitamin A: preformed vitamin A is vital in the diet for cats. 3 Vitamin K as Menadione: supplementation is particularly important 6 Use Rovimix Stay-C® 35 (L-Ascorbyl-2-Polyphosphate) for significantly
2 Vitamin E: supplemental levels should at least be 10 mg/kg of pet for cat food that contains >25% fish when fed for a long period of improved retention of the vitamin during process and storage and to
food for each 1% of dietary PUFA on dry matter basis. Higher levels time. support the total antioxidant capacity of dogs and cats.
above are recommended to support the total antioxidant capacity of “ Vitamin B,,: higher evels of supplementation might need in vegetarian 7 B-Carotene: recommended for supporting the total antioxidant capac-
the dog and cat. diets as plant is a poor source of this vitamin. ity of dogs and cats and as a modulator of immune function.

5 Biotin: higher level is recommended for the improvement of coat and
skin condition of cats and dogs.
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H O RS ES & OT H E RS OVN OPTIMUM VITAMIN NUTRITION®

Vitamin A Vitamin D, itaniln Wz VitaminS it minSRvita g i Niacin d=raIfiie- Folic acid| Biotin |Vitamin C®| Choline | B-Carotene
E (menadione)? B, : B, henic acid
W(el:gg)ht U mg mg mg mg mg

1

j’%;\{f ‘T‘S):)llsear 25,000 - 30,000 5,000 - 5,500| 250 - 550 6-12 25-30 | 15-20 | 15-20 |[015-0.3| 25-50 25-40 6-24 |2.0-3.0| 275-550 300 - 600

7" Leisure

(\{ horses! 550 35,000 - 45,000 3,500 - 4,500 550 - 1,100 6-12 40-66 | 30-44 | 25-35 |015-0.35] 55-85 45 -65 6-24 15-20 600 - 1,200

7 Race

\@§ horses? 550 |65,000 - 80,000 6,500 - 8,500(1,100 - 3,000 6-12 70-110 | 50-75 | 40-55 |015-0.55/110-220 | 50-88 6-24 | 15-20 1,700 - 2,200 1,000 - 1,200
—7° Mares and

w stallions’ 550 |65,000 - 80,000 6,500 - 8,500{1,100 - 2,500 6-12 70-110 | 50-75 | 40-55 |015-0.55/110-220 | 50-88 6-24 | 15-30 (1,700 - 2,200/ 1,000 - 1,200 (1,000 - 1,250
C\f Rabbits? 8,000 - 12,000 | 800 - 1,200 40 - 60 1-2 1-2 3-6 2-3 ]0.01-0.02 40-60 10-14 | 0.2-05 %1200; 150 - 250 600 - 800 10-20

Mink & _ _ s ~ Cena | an ~ ~ ~ ~ ~ 030- ~
ﬂ(/?ﬁ Foxes? 10,000 - 15,000 |1,500 - 2,000| 100 - 200 1-2 20 - 50 10-20 | 10-20 [0.03-0.06 20 -40 8-20 0.6-10 0.60 100 - 200

Local limits need to be observed.

1 Added per animal per day. OVN™ levels are ranges for consideration, 3 Dietary fat higher than 3%: additional 5 mg/kg feed for each 1% ¢ Recommended under heat stress condition and to enhance reproduc-
depending on several factors, such as husbandry conditions and dietary fat tive performance in breeders. Use ROVIMIX® STAY-C35 for reducing
health status. “ When feeding raw fish: additional 50 mg/kg feed loss during feed processing

2 Added per kg air-dry feed. OVN™ levels are ranges for consideration, 5 For fur production rabbits: 0.6 mg/kg feed 7 To be fed prior to estrus and through pregnancy up to 10 weeks post
depending on several factors, such as husbandry conditions and postpartum or at any time when the diet is low in B-Carotene

health status.
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CONVERSION FACTORS AND STANDARD DSM VITAMINS

Vitamin Conversion factor active
(active substance) substance form to vitamin form

Vitamin A

11U Vitamin A = 0.344 pg Vitamin A acetate

Product form Content (min.) Formulation technology Application*
ROVIMIX® A 1000 1,000,000 IU/g Beadlet M, P, EXP, EXT
ROVIMIX® A 500 WS 500,000 1U/g Spray-dried powder water dis- | oy

persible

; U ' ily liqui ~
(retinol) (retinyl acetate) ROVIMIX® A Palmitate 1.6 | 1,600,000 1U/g Sot'ga“g%“'d' may crystalize on Oily solution
Vitamin A 1,000,000 1U/g
® ’ i

ROVIMIX® AD3 1000/200 Vitamin D; 200,000 1U/g Beadlet M, P, EXP, EXT

Vitamin 110 Vitamin ROVIMIX® D3-500 500.000 IU/g 2223’6&”9“ powder, water dis- ) b exp ExT MR/W
itamin D, itamin D, =
X U .3
(cholecalciferol) 0.025 pg Vitamin D, Vitamin A 1,000,000 IU/g
® ,000,

ROVIMIX® AD3 1000/200 Vitamin D; 200,000 1U/g Beadlet M, P, EXP, EXT
250HD; o Spray-dried powder, water dis-
(25 hydroxy- mg | 1pg 250HD; = 40 1U Vitamin D, ROVIMIX® Hy-D® 125%  1.25% 250HD; (12.5 g/kg) e ' M, P, EXP, EXT, W
cholecalciferol) P

ROVIMIX® A .
R e 1 mg Vitamin E = 11U Vitamin £ = E-50 Adsorbate 50% (500 g/kg) Adsorbate on silicic acid M, P, EXP, EXT
tocopherol 1mg all-rac-a-tocopheryl acetate -dri is-
(tocopherol) g phery ROVIMIX® E 50 SD 50% (500 g/ kg) Fs)g:z?/bgned powder, water dis M, P, EXP, EXT, MR/W
Vitamin K, ;gjgiuo,;\g;t:ﬂﬁ?e NTSZB;ng of Menadione K, MSB Menadione: 51.5% (515 g/ kg) Fine crystalline powder M, P, EXP, EXT, MR/W

itamin
. mg = - -
(menadione) 1 mg of Vitamin K, = 2.3 mg of Menadione ® Menadione: 43% (430 g/kg) ) .
Nicotinamide Bisulfite (MNB) ROVIMIX® K, MNB Nicotinamide: 30.5% (305 g/kg) Fine crystalline powder 1 (3 203 B

Vitamin B, mg | 1 mg of Vitamin B, = 1.233 mg of . .
(thiamine) 1 Thiamine mononiirate ROVIMIX® B, 98% (980 g/kg) Fine crystalline powder M, P, EXP, EXT
X:Ei’fwn?z mg ROVIMIX® B, 80-SD 80% (800 g/kg) Spray-dried powder M, P, EXP, EXT, MR/W
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(@ ctlv‘!eltszilr)"srtlan ce) m sub(s:it)anr:ﬁer::)‘:;f?m:aar:::orm Product form Content (min.) Formulation technology Application*

Vitamin By 1 mg Vitamin By = 1.215 mg Pyridoxine ®
(pyridoxine) hydrochloride ROVIMIX® Bg 99% (990 g/kg) Fine crystalline powder M, P, EXP, EXT, MR/W
Vitamin B,, Vitamin B, 1% Feed Grade | 1% (10 g/kg) Fine powder M, P, EXP, EXT
) m
(cyanocobalamin) ¢ ROVIMIX® B, 1% Feed Grade 1% (10 g/kg) Spray-dried powder M, P, EXP, EXT
Vitamin B, (Niacin; 1 mg Nicotinic acid = 1 mg Niacin ROVIMIX® Niacin 99.5% (995 g/ kg) Fine crystalline powder M, P, EXP, EXT
icotinic acid and m icoti i iaci i =
cotinaride) € 1mg Nicotinamide (or Niacinamide) = 1me | goy e Niacinamide | 99.5% (995 g/kg) Fine crystalline powder M, P, EXP, EXT, MR/W
Vitamin B, s R ROVIMIX® Biotin 2% (20 g/kg) Spray-dried powder water dis-
(d-Biotin) gy s OBt = g P ROVIMIX® Biotin HP 10% (100 g/kg) persible M, P, EXP, EXT, MR/W
A 1 mg d-Pantothenic acid = 1.087 mg Calcium . . )
Vitamin By N - o] ® 98% Calcium d-pantothenate (980 g/kg) | Spray-dried powder water dis-
(d-Pantothenic acid) mg Sofhaennt;)tt:enate or 2174 mg Calcium dl-pan-| ROVIMIX® Calpan Calcium 8.2 - 8.6% (82 - 86 g/kg) persible M, P, EXP, EXT, MR/W
Vitamin B, ® £l Spray-dried powder water dis-
N mg ROVIMIX® Folic 80 SD 80% (800 g/kg) persible M, P, EXP, EXT, MR/W
35% of total phosphorylated ascorbic .
-C® -
STAY-C® 35 acid activity (350 g/kg) Spray-dried powder M, P, EXP, EXT
50% of total phosphorylated sodium salt ]
Vitamin C mg | 1mg Vitamin C = 1 mg L-Ascorbic acid STAY-C® 50 scorbic acidpacti\?ity ?5/00 g/kg) Spray-dried powder M, P, EXP, EXT, MR/W
ROVIMIX® C-EC 97.5% (975 g/ kg) Ethyl-cellulose coated powder M, P, MR/W
Ascorbic acid 99 -100% (990 - 1000 g/kg) Crystalline powder MR/W




(a ctlv‘:;aul:)‘;: ance) m subgfal::':er::)?’;fia::t\z: :I:E:':o = Product form Content (min.) Formulation technology Application*

ROVIMIX® B-Carotene 10%  10% (100 g/kg) Beadlet M, P, EXP, EXT
-Carotene m ® B-
B- g ?&"g'x p-Carotene 10% (100 g/kg) Cross linked beadlet M, P, EXP, EXT
® pj -
. CAROPHYLLE Pink 10% 10% astaxanthin Beadlet (Cold Water Soluble) M, P, EXP, EXT, W
Astaxanthin u Cws
CAROPHYLL® Pink 8% astaxanthin Beadlet M, P, EXP, EXT

* M: Mash; P: Pellet; EXP: Expansion; EXT: Extrusion; MR/W: Milk replacer/Water

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

Scan to know more
or visit www.dsm.com/anh
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DISCLAIMER

DSM has used diligent care to ensure that the information provided herein is accurate and up-to-date, however, DSM makes no representation or warranty, either expressly or implied, of the
accuracy, reliability, or completeness thereof. The information provided herein contains scientific and product information for business to business use and does not constitute or provide
scientific or medical advice, diagnosis, or recommendation for treatment. Country or region-specific information should be considered when labeling or advertising to the final consumer. In no
event shall DSM be liable for any damages arising from or reliance upon, or use of, any information provided herein. The content of this document is subject to change without further notice.
Please contact your local DSM representative for further details. All trademarks listed in this document are either (registered) trademarks of; or trademarks licensed by, the DSM group of com-
panies in the Netherlands and/or other countries, unless explicitly stated otherwise.
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