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Abstract

The present study was conducted to compare the biological effi-
ciency of local and imported DL-Methionine hydroxy analogue — calcium
{LMHA), imported DL- Methionine hydroxy analogue - calcium (IMHA)
and DL-methionine (DLM) in corn- soya diet for local strain layers as a
source of methionine .

Two hundred hens (22 weeks old) of developed local strain “EL-
Salam” were fed on ten experimental diets for 16 weeks. Each of the
three methionine sources DLM, LMHA and IMHA were added to a basal
corn-soya diet,deficient in methionine {0.25%), on equimolar basis at
levels of 0.04, 0.06 and 0.08 % . At the end of each 4 weeks interval
the productive performance and egg quality parameters were measured.

Results obtained can be summarized as follows :

The best egg production was obtained at 0.33 % total methio-
nine with 0.08% equivalent added from DLM, LMHA or IMHA.

There were a significant increase in shell thickness for all methio-
nine treatments as compared with the basal diet .

DL-methionine was significantty better than LMHA and IMHA on
equimolar basis in the egg production parameters .

The relative efficiency of LMHA as compared to DLM was 92.42,
98.57, 91.08 and 86.87% in the tarm of EN, EW,EM and FC, respective-
ly. Whereas, IMHA is 96.44, 39.35, 95.77 and 93.52%, respectively.

According to the linear regression model (Y = A+CX), the efficien-
cy of LMHA was found to be 55.368, 56,50, 54.85 and 49.65 % for EN,
EW, EM and FC, respectively, while, the efficiency of IMHA {C3/C{) was
79.71, 71.33, 77.37 and 76.24 %, respectively.

INTRODUCTION

Methionine is generally the first limiting amino acid in practical corn-soya diets.
Supplementation of such diets with methionine, provides a means for increase the effi-
ciency of protein utilization (Sell and Johnson, 1974, Schutte and Van weerden, 1978
and Schutte et al., 1983,1984). '
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For supplementation, two alternative sources of methionine activity have been
used for dietary supplementation: DL-methionine (DLM) and methionine hydroxy ana-
logue calcium salt. Both are supplied as dry powders and available commercially with
methionine-free acid (MHA-FA the liquid form). Methionine hydroxy analogue calcium
was shown by Gordon and Siser (1965) to be readily oxidized metabolically to the cor-
responding Keto — acid which, in turn, is readily transaminataed to produce L- methio-

nine, the naturally occurring form of the amino acid.

The biological activity of MHA either in the powder or liquid form in comparison
with L-methionine or DL-methionine has been studied intensively in chicks and brought

varying results.

Evatuation of these products in layer diets has received little attention, Schutte
et al. (1994) studied the effectiveness of DLM and MHA in layers by using practicai
type basal diet and found no significant differences in the effectiveness of both methi-

onine sources for laying hen performance .

The present study aimed to compare the biological methionine activity of DL-
metionine and the local and imported DL-methicnine hydroxy analogue-calcium using

corn-soya diet for developed local strain “EL-Salam” layer hens.

MATERIALS AND METHODS

The present study involved one layer experiment carried out in Seds Research
Station, Beny Suif, Animai Production Research Instiute, Agric. Res. Centre. Two hun-
dred hens (22 weeks old} of developed local strain “El- S8alam” (Nichot X Mamourah)
were used. Hens were selected from the standard farm flock layers to be nearly similar
in body weight and disfributed at random in standard layer cages (4 hens/cage). Ten
experimental dietary treatments were formulated to be fed to 10 groups of hens, &

replicates/group, { 4 hens / replicate).

Treatments were based on a corn — soya diet (Table 1) adequate in all the es-
sential nutrients,but low in crude protein14.33%, methionine 0.25% and methionine +
cystine 0.49% . Three methionine sources: - DLl-methionine (Degussa), local DL- me-

thionine hydroxy analogue - calcium (IBEX International) and imported DL — methionine
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Table 1. Composition and chemical analysis of the basal diet.
Ingredients %

Yellow corn 70.03
Soybean meal (44%) 17.00
Bone meal 6.50
Limestone 5.80
Salt 0.30
Vitamin and mineral premix * 0.25
L- Lysine 0.10
DL- Methionine 0.02

Total 100.00
Calculated chemical analysis :**
Crude protein % 14.33
Metabolizable energy { Kcal /Kg ) 2802
Crude Fibre % 1.83
Fat % 2.80
Calcium % 4.20
Available phosphorus % 0.92
Lysine % 0.74
Methionine % 0.25
Methionine + Cystine % 0.49

* Each 2.5kg contain: vit. A12000000 iU, D3 2000000 IU, E 4gm, K3 4gm, By 3gm, B,

6gm, Bg 4gm, By, 30gm, Niacin 30gm, Biotin 80mg, Folic acid 1.5gm, Pantothenic

acid 12 gm, Cholin chloride 500 gm, Zinc 70 gm, Manganese 80 gm, Iron 40 gm ,

Copper 10 gm, ledine 3 gm , Sefenium 200mg , Cobalt 100 mg.

** By calculation according to NRC, 1384.
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hydroxy analogue — calcium (Rhone-Poulenc), were added to the basal diet on equimo-
lar basis at levels of 0.04,0,06,and 0.08%. Hens groups weare given the 10 experimen-
tal diets at random and provided with feed and water ad lib., for 16 hours photoperiod.

The experiment extended for 16 weeks in 4 intervals, of 4 weeks each.

At the end of each interval, parameters of egg production : egg number (EN),
egg weight, g, (EW), egg mass, g, (EM), feed intake, g. (F}) and feed conversion, FI/EM
(FC) were determined. Also, random samples (5 eggs} were taken from each group to
estimate egg quality: shell weight % {SW), albumin weight % (AW), yolk weight % (YW)

and shell thickness, mm {ST).

Data of the productive performance and egg quality were examined statistically
using the computerized analysis of variance and Duncan’s multiple range test proce-

dures within the Statistical Analysis System, SAS (1996).

RESULTS AND DISCUSSION

The effect of supplying the basal diet with each of the three sources of methio-
nine on equimoelar basis on the egg production of El- salam hens is shown in Tabie 2.
Results indicated that feed consumption of the basal diet was 103g daily / hen which is
equivalent to 258 mg., of dietary methionine. This treatment gave 13.87,45.75 g.,
634.1g., 2885.49. and 4.553 in EN, EW, EM, Fl and FC, respectively .

Effect of DLM supplementation

Resulis showed that supplementing the basal diet with 0.04,0.06 or 0.08% DLM
did not give significant effect on Fi, but it gave significant increase in EN, EW, EM and

significant improvement in FC as compared with the basal diet.

According to variation in daily feed intake/hen, the corresponding daily tolal me-
thionine intake (dietary + supplementary} was calculated to be 304, 321 and 341 mg/

hen/day, for the respective levels of supplementation.

Results showed that the increase in the daily intake of methionine was accompa-
nied by significant improvement in egg production. Values of EN, EW and EM increased

by 20.19,1.79 and 22.36%, respectively and that of FC was improved by 16.93% rela-



Table 2. Effect of DLM, LMHA and IMHA on laying hen productive performance

Treatments | Methionine source Ad,dec,i r\-/lethlonlpe EN EW EM Fi RC
methionine |equivalent intake {9.) {g.) {g.)
equivalenis% (mg/hen/day)
1(basal) .- 0.00 258 13.87 | 45.75' 6341 " | 2885.4 ¢ | 4.553 2
2 DLM 0.04 304 16.67 °© 46.57 9° 7759 %¢ | 29319 °° | 3782 °
3 DLM 0.06 321 17.3.7 ° 47.67 ° 827.9 ° 2899.6 °© 3.508 °©
4 DLM 0.08 341 18.23 ® 48.67 ° 887.6 ° 28015 ° 3,263
5 LMHA 0.04 309 1557 © 46.20 °f 7194 9 | 29837 2® | 4.155°
6 LMHA 0.06 335 16.07 9 | 4715 °° | 7577 °" | 30206 ® | 3.997 ©
7 LMHA 0.08 353 16.67 © 4753 ° | 7923 °% | 200822 | 3.788 ¢
8 IMHA 0.04 311 15.97 ¢ 46.72 °9° 7457 ° 3006.8 2 4038 ¢
9 IMHA 0.06 328 1687 ¢ | 4737 °° | 798.9 ¢ | 2966.3 2° | 3.715 ¢
10 IMHA 0.08 345 17.57 ° 47.90 ° 8415 ° | 20305 P° | a.485°
Mathionine effect { source ) :
1 ( Basal ) 13.87 45.75 634 .1 2885.4 4.553
2+3+4(A) 17.42 47.64 830.5 2907.7 3.518
5+6+7(B) 16.10 46.96 756.4 3001.5 3.980
8+9+10 (C) 16.80 47.33 795.4 2967.9 3.746
Relative efficigncy (B/A) 92.42 98.57 91.08 - 86.870
Relative efficiency (C/A) 96.44 99.35 95.77 - 93.520
Level eftect ( dose } :
1 ( Basal ) 13.87 45.75 634.1 2885.4 4.553
2+5+8 16.07 46.50 746.9 29741 3.992
3+6+9 16.77 47.40 794.8 2962.8 3.740
4+7+10 17.49 48.03 840.5 2940.1 3.512

Means having different superscripts in the same column are significantly different (P < 0.05) .
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tive to those of the basal diet when 0.04% DLM was added. The addition of 0,06%
DLM caused 25.23,4.20 and 30.56% increase in EN,EW and EM, respectively, and im-
proved FC by 22.95%. Addition of 0.08% DLM increased significantly EN, EW and EM
by 31.43,6.38 and 39.98%, respectively, and improved FC by 28.33% as compared to

basal diet.

Effect of LMHA supplementation

Results of productive performance (Table 2) showed that F! increased signifi-
cantly by 3.41,4.75 and 3.91% with supplementing the basal diet with 0.04,0.06 and
0.08% LMHA, respectively. The respective methionine intake (dietary methionine +
supplementary LMHA) calculated on daily F1 / hen was 309, 335 and 353 mg.

A significant progressive increase in egg production was achieved with the in-
crease of LMHA intake. The former level increased EN,EW and EM by 12.26, 0.98 and
13.40% , respectively, and improved FC by 8.74% relative to those of the basal diet .
The second level {0.06%) resulted in 15.86 3.06 and 19.49% further impovements in
EN.EW and EM, respectively, and improved FC by 12.21% whereas, the third level
(0.08%) increased significantly EN, EW and EM by 20.19,3.89 and 24.95 %, respec-
tively, and improved FC by 16.80% as compared to basal diet .

Effect of IMHA supplementation

As shown in Table 2, FI also significantly increased by 4.21,2.80 and 1.56% with
adding 0.04,0.06 and 0.08% IMHA, respectively. The corresponding daily total methi-
oine intake {dietary methionine + supplementary IMHA) was calculated to be 311,328
and 345 mg / hen.

Significant increase in egg production was'obtained with 0.04,0.06 and 0.08%
IMHA. The first level caused 15.15,2.12 and 17.60% increase in EN, EW and EM, re-
spectively, and improved FC by 11.31% relative to those of the basal diet. The {evel of
{0.06%) increased EN, EW and EM by 21.36,3.54 and 25.99%, respectively, and im-
proved FC by 18.41% . The third level (0.08%) gave 26.68,4.70 and 32.71% increase
in EN, EW and EM, respectively, and improved FC by 23.46%.
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The results presented in Table 2 and illustrated in figure 1 showed that the best
egg mass (887.6) of El- salam hens was obtained with 0.33% DL-methionine {basal
methionine 0.25 + added methionine 0.08%) at 2802 Kcal, ME / Kg diet followed by
{841.5) for IMHA and (792.3) for LMHA. These findings indicated that 0.33% total me-
thicnine can be used in El-salam |ayer diets {o give the best egg production. However,
results showed that this leve!l increased egg number by 31.43,20.19 and 26.68% when
either DLM, LMHA or IMHA was used as source of methionine in the layer diets, respec-

tively relative to egg number of the basal diet.

According to NRC, 1994, methionine requirement for Leghorn laying hens at

2900 Kcal, ME / Kg diet, was 0.33% to obtain maximum egg production.

Some studies were carried out to determine the requirements of sulpher amino
acids for egg production. El-Moghazy (1993) reported that the highest egg number
and mass were recorded by feeding dietary levels of 0.49% methionine for Hisex White
tayers. Much of variation in the reported requirement is accounted for by differences in
feed intake when expressed as percentage of diet { Pilbrow and Morris, 1974 }. Variety
of methods which are used to derive requirement from a set of data is also another
factor (Morris and Blackburn, 1982).

The results of egg production parameters showed that DLM was significantly the
best on equimolar basis, whereas, IMHA was better than LMHA. Van Weerden et al.
(1984) reported that, on a composite basis, feed conversion efficiency of the DL- me-
thionine fed birds was siightly but significantly superior to that of the MHA fed birds.
Also, they found that MHA fed hens consumed slightly more feed than the DLM fed
hens to produce the same amount of egg mass. This was explained by a slightly lower
molar effectiveness of MHA. Birds compensate this by eating more. These findings

were in agreement with the present results.

Effect of methionine supplementation on egg quality

The effect of methionine supplementation of the basal diet with DLM, LMHA or
IMHA on the egg quality parameters is shown in Table 3. Values of AW, YW, SW and ST
of the basal diet were 50.08, 36.95, 12.97 and 0.343, respectively.



Table 3. Effect of DLM, LMHA and IMHA on egg quality parameters.

ININCIHLIA- T ANY WNIDTVO — INDOTYNY AXOHOAH

Treatments Methionine Added methionine| Methionine equivalent Aw YW SW ST AWHYW | AW/YW
source equivalent % intake { mg /hen / day ) % % % {mm) %
1(basal) - - 0 258 50.08 ® | 36.95%° | 12.97%° | 0.343" | 87.03 | 1.36

2 DLM 0.04 304 5070% | 37.09% | 12.21° | 0.370% | 87.79 1.37
3 DLM 0.08 321 50.73%° | 36.70%° | 12.57% | 0.380 °® | 87.43 1.38
4 DLM 0.08 341 51282 | 35.72° | 13.00% | 0.402° 87 1.44
5 LMHA 0.04 309 5076 ° | 35.70° | 13.54% | 0.3589 | 86.46 1.42
6 LMHA 0.06 335 5079% | 36.55® | 12.66 % [ 0.375 %' | 87.34 1.39
7 LMHA 0.08 353 50.98%° | 3634 % | 1268% | 0.388 % | 87.32 1.4
8 IMHA 0.04 311 49.43° | 37.36° | 13.21® | 0.365 % | 86.79 1.32
9 IMHA 0.06 328 50.55°° | 37.04%° | 12.41° | 0.385 | 87.59 1.36
10 IMHA 0.08 345 51.21° | 36.42® | 12.38° | 0.395 > | 87.63 1.41

Methionine etfect (source): -

1 (Basal } 50.08 36.95 12,97 | 0.343 | 87.03 1.36

243+4 50.90 36.50 1259 | 0.384 | 87.40 1.39

5+6+7 50.84 36.18 12.96 | 0.374 | 87.02 1.41

8+9+10 50.40 36.94 12.67 | 0.382 | 87.34 1.36

Level effect {dose):

1 (Basal ) 50.58 36.95 12.97 | 0.343 | 87.03 1.36

2+5+8 50.30 36.72 12.99 | 0.364 | 87.02 1.37

3+6+9 50.69 36.76 1265 | 0.380 | 87.45 1.38

447410 51.16 36.16 12.69 | 0.395 | 87.32 1.41

Means having different superscripts in the same column are significantly different (P<0.05).

ci8
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Figure 1. Effect of DLM, LMHA and IMHA on egg mass
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There was insignificant effect on AW, YW and SW due to supplementation with
DLM, LMHA and IMHA as compared with the basal diet.EL- Moghazy (1993) found that,
increasing the level of methionine in layer diet slightly decreased these parameters,

however, the effect was insignificant.

Results showed that AW/YW ratio of the basal diet is 1.36, whereas, those of
DLM, LMHA and IMHA treatments were 1.39, 1.41 and 1.38, respectively. No signifi-
cant differences could be found between those of the basal diet and those of IMHA me-
thionine treatments. There were numerical differences between the three sources of

methionine, whereas, LMHA gave the highest ratio of AW/YW.

Shafer et al. (1998) reported that albumin component yield increased signifi-
cantly on a mass basis at 507 and 556 mg methionine / hen / day compared to 413
mg methionine / hen / day , also yolk mass yield was significantly increased at 556 mg

methionine / hen / day compared tc 413 mg methionine / hen / day .

Concerning shell thickness, results showed that there were significant differences
between the basal diet and all treatments. It can be noticed that the shell thickness
was improved by increasing methionine level of the three sources of methionine. Re-
garding DL-methionine supplementation, Petersen et al. (1983) reported that, reduced
methionine intake significantly decreased egg weight and improved shell quality as

measured by specific gravity.

The relative efficiency of DLM,LMHA and IMHA in layer diets

Irrespective to methionine supplemental levels, as an effect of methionine
source, the results presented in Table 2 showed that DLM is better than LMHA and
IMHA. However, the IMHA is better than LMHA in egg production of hens. The relative
efficiency of LMHA as compared to DLM as an effect of methionine source was calculat-
ed to be 92.42,98.57,91.08 and 86.87% for EN, EW, EM and FC, respectively. While,
the relative efficiency of IMHA was calculated to be 96.44, 99.35, 95.77 and 93.52%
for EN, EW, EM and FC, respectively.

Several studies using chickens indicated substantially lower methionine activity
for DL-Methionine hydroxy analogue calcium (MHA) than for DL-methionine (DLM) as

reviewed by Saunderson (1985). However, Yanming Han et al. (1990) reported that



ATTIA, M.Y. 875

MHA is well absorbed by chickens and that any difference in bicavilability between DLM

and MHA must be related to the in vivo conversion of MHA into L-methionine.

Analysis of data presented in Table 4 according to linear regression for the three
levels of daily methionine intake {mg/hen} virsus the productive performance parame-
ters, applied to estimate the relative efficiency, showed that the linear model fitting
the datais Y = A+ C X, where, Y is EN, EW, EM or FC, A is intercept, C is the regression

coefficient and X is the daily methionine intake.

The paramaters estimates for the linear model fitting DLM (Y, = A;+CX,),
LMHA (Yo = Az + GoXp) and IMHA (Y5 = Ag+C3X3) are presented in Table 4.

From the slope calculations, the relative efficiency of LMHA (C,/C,} was 55.36,
58.50, 54.65 and 49.65% for EN, EW, EM and FC, repectively {(mean:54.04}, while, the
relative efficiency of IMHA (C5/C) was 79.71, 71.33, 77.37 and 76.24% for EN, EW,
EM and FC, respectively {(mean: 76.16 ).

Fisher et al. (1973) found that egg output increased linearly with incremental ad-
ditions of methionine up to approximately 43g.,egg mass/ hen / day, with a methionine
intake of about 235 mg / hen / day, above this level the increase in egg output was
curvilinear, increasing levels of methionine brought about a gradual increase in egg pro-
duction which plateaued at approximately 52g.egg output / hen / day, with a methio-

nine levet of 340 mg / hen / day.



Table 4. Parameters estimates of the linear regression (Y = A + CX).

Productive DLM LMHA IMHA
performance 2
mean |C.V| Al Ct r? |mean|c.v| A2 c2 r? |mean|C.v| A3 ca ¢2
parameters
Egg number 16.53|4.25( 1.38 | 51.305 |0.849[ 15.54|4.03| 6.93 | 28.405 |0.746|16.07 | 3.7 | 3.79 | 40.893 {0.851
Egg weight 47.16}1.68{37.19| 33.748 |0.657| 46.66 | 1.39|40.88| 19.068 |0.552|46.93 |1.29]39.71| 24.073 |0.655
Egg mass 781.4 |4.20|-93.8] 2962.5 |0.802]| 725.8 |3.85]235.2]| 1618.9 [0.827| 755 | 3.6 |66.98]| 2202.1 |0.896
Feed conversion |3.7775.13]| 8.21 | -15.01 [0.864|4.123{4.31]| 6.38 [ -7.452 |0.715|3.948 |4.73]| 7.38 | -11.44 [0.820

9.8
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