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DL-methionine can replace methionine-hydroxy anlalog 
products in a ratio of 65:100 in laying hen feed.

Three recent feeding studies confirm that supplying 
 laying hens with adequate dosages of a methionine is 
 necessary to optimize performance, but moreover, prod-
ucts of the methionine-hydroxy analog (liquid MHA-FA; 
MHA-Ca) are interchangeable with DL-methionine at a 
ratio of 100:65, without having any negative effect on 
egg production performance. Assessment of the relative 
bioavailability of MHA products should be reflected both 
in the respective dosages and in the purchase price of the 
products, in order to optimize feed costs.

For many years a discussion on chemical and biological characte
ristics of DLmethionine (DLMet) and the hydroxy analogue 
products of DLmethionine (liquid methioninehydroxy analog, 
MHAFA; methioninehydroxy analog calcium salt, MHACa) 
has continued in the feed industry, including bioefficacies of 
the compounds in different productive animal species. There
fore a number of studies have been carried out to demonstrate 
that MHA products in feed can be replaced through DLMet at 
an exchange rate of 65 % compared to the MHA dose without 
any negative effect on performance.

Carlos de la Cruz and Andreas Lemme 

Figure 1

Laying performance (upper left), mean egg weight (upper right), daily egg mass (lower left), and feed conversion of laying hens that received feed over a period 
of 180 days that contained liquid MHA-FA(red) and DL-methionine at a replacement ratio of 100:65 (Univ. Appl. Sci. Osnabrück, 2017).
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TAbLe 2    Performance evaluation with two supplement levels (suboptimal; requirements based) of MHA-Ca or DL-methionine at a quantitative ratio of 

100:65 of brown laying hens (Poultry Testing Station Ustrasice, 2017).

 

Met+Cys supplement Control Suboptimal requirements-based

Methionine source – MHA-Ca DL-methionine    MHA-Ca DL-methionine

Laying performance (%) 80.8 85.2 85.3 85.5 86.0

Egg weight (g/egg) 59.7 61.9 62.0 62.2 62.2

Egg mass (g/d) 48.2 52.7 52.9 53.2 53.4

Feed intake (g/day) 140.5 131.4 133.1 133.0 132.6

Feed conversion (kg/kg) 2.87 2.48 2.49 2.47 2.47

 (P<0.05)

TAbLe 1    Mean performance during a period of 180 days 
(week 20 to 44, week) Dekalb White layers, fed with 
supplemented with liquid MHA-FA or with 65 %  
of the dose using DL-methionine (Univ. Appl. Sci. 
Osnabrück, 2017).

  

Liquid 
MHA-FA

DL- 
methionine

Live weight (kg) 1.642 1.636

Plumage quality* 1.80 1.84

Laying performance (%) 91.7 95.1

Egg weight (g/egg) 56.9 56.8

Egg mass (kg/kg) 52.2 54.1

Feed consumption (g/day) 117.9 116.3

Feed conversion (kg/kg egg mass) 2.42 2.27

Due to the test setup with a low number of repetitions (n=2) per feed variant, 
the statistical analysis did not show any differences between the variants.
* A 4-level quality classification with used, where Level 0: No flaws, Level 1:  
Up to 1 cm² flaw, Level 2: > 1 cm² , <25 cm² flaws, Level 3: > 25 cm² flaws

In this context, a Bachelor thesis was written at the University 
of Applied Science in Osnabrück, Germany. Furthermore, a 
feed test was conducted at the International Poultry Testing 
Station in Ustrasice in the Czech Republic and finally a trial was 
carried out by the Veterinary Faculty of the National Auto
nomous University of Mexico in Mexico City. These 3 recent 
works examined the recommended interchangeability of the 
methionine sources at a 100:65 ratio in laying hen feed under 
different production conditions.

126,000 wHiTe LAying HenS oF A CoMMer-
CiAL operATion were AvAiLAbLe For A 
LArge SCALe TriAL in gerMAny.

In the area around Osnabrück in Germany, a 180 days (two feed
ing phases) commercial test was carried out using a total of 
126,000 ISADekalb White hens 20 weeks of age. Layers were 
held in 2 houses with 2 floors and 6 aviaries per floor. Various 
performance parameters including feed intake, laying percentage 
and egg weights as well as body weight and plumage quality were 
recorded. Feeds tested differed only in the methionine source 
used. Whereas liquid MHAFA was used in standard feed (1.30 
kg/mt), experimental feeds contained 0.845 kg/mt DLMet which 
is equivalent to a ratio of 100:65. Phase 1 and phase 2 feeds con
tained 17 % and 16 % of crude protein, respectively. 

The cumulative results (Figure 1, Table 1) draws the conclusion 
that using DLMet at a quantitative ratio of 65% has no disad
vantageous effects compared to the use of liquid MHAFA, as 
reflected particularly in laying performance, egg mass, and feed 
conversion. Furthermore, it can be seen that the curves for lay
ing performance, daily egg mass, and feed conversion ratio 
actually show slight improvements starting at the 23rd week. 

Long-TerM STuDy in CzeCH repubLiC uSing 
brown HenS in enriCHeD CAgeS.

A second study also explored the interchangeability of methi
onine products in 18 weeks old IsaBrown layers. During trial 

duration of 32 weeks 1440 hens were tested in enriched 
cages in groups of 30 at the International Poultry Testing Sta
tion Ustrasice, in Czech Republic. A typical European diet 
based on wheat, maize, soybean meal and wheat bran was the 
basis for the 5 treatments and represented the control group 
(n=12) that contained no methionine supplement and had a 
methionine + cysteine content of 0.53%. Two additional 
groups (n=9 each) with 1.2 or 2.4 kg/mt MHACa and two 
further treatments (n=9 each) in which DLMet was added to 
the feed at amounts of 0.78 and 1.56 kg/mt corresponding to 
a replacement ratio of 100:65 for the two inclusion levels 
completed the trial design. The lower dosage was included to 
make the test more sensitive.

As expected, negative control group performed worse than 
the other treatments. Supplemented MHACa and DLMet in 
general improved performance, therefore it can be concluded 
that supplemented methionine was essentially required for 
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TAbLe 3    Performance data from a feed test with Bovans layers using 2 supplement levels   (suboptimal; requirements-based) of either MHA-FA  

or DL-methionine at a quantitative ratio of 100:65 (Veterinary Faculty of the National Autonomous University of Mexico, 2017)

 

Met+Cys supplement Control Suboptimal requirements-based

Methionine sources – Liquid MHA-FA DL-Methionine    Liquid MHA-FA DL-Methionine

Laying performance (%) 80.44c 86.38b 86.86b 89.90ª 89.95ª

Egg weight (g/egg) 55.9b 58.6a 58.9a 59.2a 59.5a

Egg mass (g/d) 45.0c 50.7b 51.2b 53.5a 53.5a

Feed intake (g/day) 104.5 104.7 104.5 104.5 104.7

Feed conversion (kg/kg) 2.34a 2.07b 2.04bc 1.96cd 1.96d

Means within rows with common superscript differ significantly (P<0.05), Tukey Test

optimized performance. However, the differences between 
the two supplement levels were small and can be seen in 
numerical differences in daily egg mass (0.5 g/d) and feed 
conversion (1 – 2 points).

LAyerS ALLoCATeD in ConvenTionAL CAgeS 
unDer MexiCAn proDuCTion AnD FeeDing 
ConDiTionS

A third experiment with similar setup as the previous trial was 
ran in Mexico. The trial used 420 Bovans layers of 37 weeks  
of age, held in conventional cages fed with a sorghum and 
 soybean meal based diet. Five treatments with 7 replicates of 
12 birds/replicate included a control group with no methionine 
inclusion, 2 treatments with suboptimal (50 %) level of 1.27 
kg/mt liquid MHAFA and 0.83 kg/mt of DLMet and 2 addi
tional treatments with an inclusion of 2.25 kg/mt liquid 
MHAFA and 1.66 kg/mt of DLMet. Dosages of methionine 
sources at both dosages equaled a ratio of 100:65.

Production parameters after 12 weeks displayed in Table 3 
showed a significantly lower performance of the control 
group, as expected.  Whereas increasing dosage of methionine 

sources gradually and significantly increased performance, 
there were no differences between methionine sources in 
 corresponding treatments. Similarly as observed in Czech 
Republic, it can be concluded that supplemented methionine 
was essentially required for optimized performance. Also, this 
trial confirms the interchangeability of the methionine sources 
at a quantitative ratio of 100:65. 

THere reMAinS no DoubT AbouT THe inTer-
CHAngeAbiLiTy oF THe MeTHionine SourCeS 
AT A rATio oF 100:65 AnD - MoST iMporTAnT – 
THiS HAS SigniFiCAnT eConoMiC ADvAnTAgeS.

Comparing the corresponding groups treated with MHA pro
ducts and DLMet, it can be confirmed that the quantitative 
replacement ratio of 100:65 (MHA products: DLMet) had no 
negative effects on laying hen performance. Therefore, at a 
DLMet price of 2.50 €/kg, respective MHA product price 
should be 1.62 €/kg, corresponding to 65 % ratio. In other 
words, MHA products would not be competitive with prices 
higher than 1.62 €/kg compared to DLMet at 2.50 €/kg. So, 
purchasing MHA products at a price higher than 65 % of the 
price of DLMet will reduce profitability.
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