
Jodobet®
Jodoco nv produces innovative blends for feed and livestock

An excellent source  
of natural betaine



Where does natural betaine come from?
Betaine is a naturally occurring compound, 
found in different bacteria, animals and plants. 
Especially sugar beets contain large amounts 

of this valuable nutrient. It’s structure is related to the amino 
acid  glycine, but three extra methyl-groups are attached to 
form a quaternary ammonium group (see Figure 1). Betaine 
can donate these methyl groups to other molecules in 
controlled physiological processes.

What is also special about this structure, is the presence 
of both a positive and negative electrical charge on the 
molecule. So natural betaine has no net charge but is 
highly polar. This specific dipolar structure, together with its 
excellent water solubility, gives betaine the  characteristics of 
a good osmolyte.

What is the function of betaine in animals?
Betaine as a methyl group donor
For the synthesis of several important biological compounds 
(carnitine, creatine, hormones, phospholipids…), methylation 
is required. Only a few molecules like methionine, choline 
and betaine, are able to donate their methyl groups. During 
synthesis of methylated compounds, these molecules 
will donate their labile methyl group in a well-defined 
physiological process, called the transmethylation cycle (see 
Figure 2).

As a methyl donor, betaine can replace choline. Even 
better, since betaine will be a more efficient methyl donor. 
Conversion efficiency of choline to betaine, a necessary step 
in the transmethylation cycle when choline acts as methyl 
donor, is reported to be only 55%. Reason for this loss in 
efficiency is the transport to the mitochondria in the liver, 
where the enzymatic transformation from choline to form 
betaine takes place in 2 steps.

Betaine as a protective osmolyte
Apart from its function as a methyl donor, natural betaine 
acts as a cellular osmolyte. Thanks to its water holding 
capacity, accumulation of intracellular natural betaine will 
help cells to maintain their water content when they are 
exposed to osmotic stress. Not only this will allow cells to 

Figure 1) MODEL OF A NATURAL BETAINE MOLECULE
Betaine is a very special compound thanks to a positive and a negative 
group in the same molecule.

H
H

H

O

O

CN

H

H

H

H

H

H H

+

-

Betaine: a very valuable 
nutrient with multiple functions 
Betaine supplementation in feed for poultry, pigs and cattle has a positive influence 
on several metabolic functions. In the Feed Regulations of the EU betaine is 
considered as an additive belonging to the group of “Vitamins, Provitamins and 
chemically well-defined substances with a similar activity” but in practice natural 
betaine is a broad spectrum multifunctional nutrient.

maintain their cell volume, natural betaine will also protect 
the cellular structures (proteins, enzymes…), and support 
cellular functions and cell proliferation.
Furthermore, natural betaine spares valuable energy in the 
animal since maintaining the water balance in cells is an 
energy consuming process. 

Betaine application in livestock
Especially during stress-situations, supplementing animal 
feed with natural betaine proved to be successful.

- MONOGASTRICS 
Heat stress conditions
Poultry and pigs all suffer from high temperatures. Heat 
stress leads to a decreased feed intake and reduced 
production parameters. Natural betaine prevents dehydration 
of cells and protects them. For example, protection of 
intestinal enterocytes during heat exposure will support 
the intestinal barrier function. As a result, natural betaine is 
reducing the negative effects of heat stress on performance 
(e.g. weight gain and feed conversion).

Coccidiosis challenge 
When broilers are exposed to coccidiosis, supplementing 



diets with natural betaine showed to reduce the negative 
impact of this challenge. Protection of the gut epithelium, 
improved efficacy of coccidiostats, support of the immune 
function and reduction of wet litter are some of the reported 
beneficial effects.

Diarrhoea in weaned piglets
Improvement of villus height, gut development and nutrient 
digestibility by natural betaine, supports piglets during the 
challenging period of weaning.

Bone strength in laying hens
The supplementation of betaine has a favorable effect on 
the bone strength in laying hens. It has been proved that 
homocysteine has a negative correlation with the bone 
strength because of its negative impact on the collagen 
cross-linking. Since betaine methylates homocysteine away 
to methionine (see Figure 2), supplementing betaine is a 

CH3

Cysteine

ATP Protein 
synthesis

Glycine

  MitochondrionCholine

Betaine

Demethylated 
betaine

Homocysteine

CH3

SAM

Methionine

good strategy to improve bone strength. 

Compromised liver
Fatty livers are especially in laying hens a well-known 
problem. The contribution of betaine in the synthesis of 
carnitine, important in fatty acid transport, and in the 
synthesis of phospholipids, important for formation of very-
low-density-lipoproteins, explains betaine’s lipotropic activity. 
In this way betaine prevents and reduces fat accumulation in 
the liver.

High performance requirements
The high demands of production animals nowadays, 
require optimal metabolic functions. Betaine plays a role in 

energy, fat and protein metabolism. It leads to improved 
digestibility and reduced energy requirements for 

maintenance. The sparing effects of betaine on the 
limiting amino acid methionine and, after donating 
all three methyl groups, functioning as a source of 
glycine (a limited nutrient in vegetable broiler diets), 

all improve animal’s production performances. 
In meat producing animals, natural betaine also 

improves carcass yield and meat quality properties (e.g. 
decreased drip loss) to fulfil current demands on low carcass 
fat content and lean meat.

- RUMINANTS
Especially the osmolyte function of natural betaine is important 
in ruminants. 
Rumen fermentation
Natural betaine can help the rumen fermentation since 
it supports the microbiota to cope with the osmotic 
challenging environment of the rumen. This allows the 
microbial diversity to be maintained, even under osmotic 
stress conditions, which in turn, stimulates the synthesis of 
microbial protein. In addition, natural betaine has a favorable 
effect on fiber digestion and on the production of propionic- 
and acetic acid in the rumen. All these different aspects 
contribute to the general health status of the ruminant.

Transition period
Due to a negative energy balance, early lactation is a 
critical period for dairy cows. Betaine supports the energy 
metabolism during this challenging time. As mentioned 
above, it stabilises ruminal bacteria and can alter ruminal 
fermentation, which positively influences dry matter intake.  
As a result, less transition problems and an improved milk 
yield may be expected when adding dietary natural  
betaine 

Figure 2) THE TRANS METHYLATION CYCLE
In this cycle betaine provides methyl groups for the synthesis of 
carnitine, creatine, adrenaline, methyl purines, methyl aminoacids. 
Important for: DNA/RNA synthesis, Immunity functions, Protein 
synthesis, Choline synthesis.
SAM = S-adenosyl methionine

SOME LITERATURE AND REFERENCES

- McFadden, J. W. et al. (2020). Symposium-review: 
One-carbon metabolism and methyl donor nutrition 
in the dairy cow. J. dairy science 103(6):5668-5683.
- Maidin, M. B. M. et al. (2021). Dietary betaine 
reduces plasma homocysteine concentrations and 
improves bone strength in laying hens.  

British Poultry Sci.62(4):573-578.
- Eklund, M. et al. (2005). Potential nutritional and 
physiological functions of betaine in  
livestock. Nutr. Res. Rev. 18:31-48.
- Ratriyanto, A. et al. (2009). Metabolic, 
osmoregulatory and nutritional functions of betaine 
in monogastric animals. Assian-Aust. J. Anim. Sci. 
22(10):1461-1476.

- Schrama, J.W. et al. (2003). Dietary betaine 
supplementation affects energy metabolism of pigs. 
J. Anim. Sci. 81:102-1029.
- Metzler-Zebeli B.U. (2009). Impact of osmo-
regulatory and methyl donor functions of betaine on 
intestinal health and performance in poultry. World’s 
Poultry Sci. J. 65:419-442.



Jodobet®
As an excellent source of natural betaine, Jodobet® protects the gut epithelium and 
body cells against osmotic stress, functions as effective methyl donor, protects the 
liver against fatty degeneration and improves the fat and energy metabolism.

Jodobet® is a natural extract from the sugar beet. 
These roots, containing large amounts of betaine, 
are an excellent source of this valuable nutrient. 
By separation processes, purification methods and 

standardisation, the remaining soluble fraction from the 
sugar industry is converted to a reliable source of natural 
betaine. 
First, there is the liquid Jodobet®, a semi-purified product, 
which contains besides the guaranteed amount of at 
least 30% betaine, also other valuable nutrients like 
carbohydrates, amino acids, organic acids and minerals. 
The semi-purified liquid form assures good absorption and 
makes Jodobet® a cost-effective source of natural betaine. 
In Jodobet®, betaine is as stable as in purified crystalline 
betaine. Also the low viscosity and minimal presence of 
sediment, makes Jodobet® ideal for the use in animal feed.
When this liquid Jodobet® is further purified, crystalline 
betaine is obtained, known as Jodobet® D96 or D97, 
containing resp. 96% and 97% natural betaine.

Why natural?
Besides natural betaine, other sources of betaine produced 
by chemical processes are available, for example betaine 
hydrochloride. Disadvantages of chemically synthesised 
products are the presence of undesirable residues 
(e.g. trimethylamine) at variable concentrations. At high 
concentrations these by-products can for example cause a 
fishy odour.

In some cases, like for organic production or for specific 
markets, natural sources of nutrients are preferred. 
Jodobet®, as natural extract from sugar beets provides a 
good source of betaine in such situations. 

To function as an osmolyte, molecules must be small and 
very soluble in water. Solubility of natural betaine is higher 
and more rapidly compared to betaine HCl.  Natural betaine 
is also a safe product with good stability. No degradation 
of other vitamins or minerals in feed will occur and 
concentrations of betaine stay constant over time.

Dosage recommendations
As a methyl donor, choline can be replaced by betaine. 
Because feed ingredients already contain substantial 
amounts of choline, added choline, typically in the form of 
choline chloride, can be totally replaced by betaine. When 
equimolar efficiency is used, added choline chloride (at 
100%) can be replaced by 0.84 times this amount of betaine. 
When we take into account the higher bio efficacy of betaine, 
even lower amounts are sufficient. Some examples of these 

Table 1)

Specially broilers profit well from Jodobet® in their diet (see table 3)

An excellent  
source of natural  

betaine

* conversion efficiency choline into betaine = 55%

Choline chloride  
supplementation

Betaine
mg/kg

Jodobet® L35
(kg/ton feed)

Jodobet® D96 
(kg/ton feed)

Jodobet® D97 
(kg/ton feed)

Choline or betaine as methyl group donor*

250 mg/kg
500 mg/kg
750 mg/kg

115
230
345

0.33
0.66
0.99

0.12
0.24
0.36

0.12
0.24
0.36

Betaine beyond its role as methyl donor

1000
1500
2000

2.86
4.29
5.71

1.04
1.56
2.08

1.03
1.55
2.06



conversions can be found in Table 1. To profit from the 
osmolyte functions of betaine, minimal doses of 1000 mg/kg 
betaine are recommended, corresponding with at least 2.86 
kg/ton Jodobet® L35

Proven efficiency
Jodobet®, extracted from sugar beets is an excellent source 
of natural betaine for use in animal feed. As a donor of 
methyl groups, Jodobet® is proven to be highly efficient 
both in broilers and pigs. As presented in Table 2a and 2b, 
in weaned piglets added choline chloride to the diet can be 
totally replaced by Jodobet®, resulting in improved growth 
and feed conversion, especially in the early weeks after 
weaning. In broilers, addition of choline chloride or betaine to 
a wheat- and soy-based control diet, both improved technical 
results, indicating that methyl requirements can be covered 
by both compounds. A dose effect of added Jodobet® could 
be observed as shown in Table 3.

Thus, although choline and methionine can also be used for 
donation of methyl groups, the additional metabolic effects 
of betaine make Jodobet® a more valuable choice and all 
extra benefits mentioned should seriously be considered 
when formulating feed 

WEANED PIGLETS (323) ADG ADFI FCR

5 weeks trial g/d % g/d % %

500 ppm Choline from 
Choline Chloride

305 100 558 100 1.83 100

500 ppm Betaine from 
Jodobet®

308 101 552 99 1.79 98

WEANED PIGLETS (323) ADG ADFI FCR

2 weeks trial g/d % g/d % %

500 ppm Choline  
from Choline Chloride

160 100 152 100 0.97 100

500 ppm Betaine  
from Jodobet®

169 106 147 97 0.89 92

Table 2a and 2b) IMPROVED PERFOR MANCE OF WEANED PIGLETS 
WHEN REPLACING CHOLINE CHLORIDE BY JODOBET®
A complete replacement of added choline by betaine is of benefit to 
weaned piglets, especially during the first weeks. 

Table 2a)

Table 2b)

Table 3) WITH BROILERS JODOBET® 
(LIQUID & CRYSTALLINE) PERFORMS MUCH BETTER  
THAN CHOLINECHLORIDE AND BETAINE
Addition of different methyl donors to broilers fed a control diet 
formulated to cover the essential requirements of choline from the 
available choline in raw materials.

TREATMENT BW DAY 42 ADG g/d FC

Control diet 2515 58.9 1.677

C + 500 ppm CholineCl 2602 61.0 1.678

C + 1000 ppm  
Jodobet® L30

2598 60.9 1.659

C + 1400 ppm  
Jodobet® (equimolar)

2672 62.6 1.598

Betaine (equimolar) 2634 61.7 1.609

Table 3)
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