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i
Glutamine level
Control 1% 2% 3% SEM P-value
DM (%) 74.01 72.60 72.55 68.83 25.4555 0.3754
Ash (%) 38.88 38.90 38.52 38.32 13.6744 0.9996
OM (%) 77.80 75.92 72.55 68.83 25.4555 0.3574
N retention (%) 67.52 66.70 66.07 64.40 23.3956 0.5965
"Values for each parameter represent mean values of 8 observations
A7 4.2 Naauaqﬂgwwﬁuﬁiaﬁymﬁn@*?mmm“lfin{a (g/100g BW) (mimamﬁ 1)
Glutamine level

Control 1% 2% 3% SEM P-value
Spleen 0.12° 0.09" 0.11° 1.99° 0.0553 0.0001
Bursa 0.24 0.21 0.28 0.32 0.0541 0.5908
Duodenum 1.16 0.96 0.88 0.97 0.1131 0.4499
Jejunum 1.69 1.50 1.48 1.58 0.1422 0.7373
Ifeum 1.33 1.27 1.24 1.22 0.0722 0.7203
Ceca 1.24 0.73 0.81 0.69 0.1855 0.2799

** Means with different superscripts in a row are significantly different (P<0.05)

1 .
Values for each parameter represent mean values of 2 observations
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o = Y a 0 Y d ' ; = 1,2
M919N 4.3 Nﬂ"U?JQﬂZj’GnlJuﬁ@ﬁﬂ‘l&lmgVnﬂi}ﬁﬂWU?ﬂ?ﬂiHﬁWqﬁmﬂﬂJ@Qulﬂlu@ (MINAADIN 1)

Glutamine level

Item Control 1% 2% 3% SEM P-value
Villi height (pm)
Duodenum 331 449 248 180 63.5418 0.1389
Jejunum 257 552 333 320 99.21 0.3024
Crypt depth (um)
Duodenum 125 132 124 102 17.9529 0.6868
Jejunum 93 107 97 98 16.6100 0.9280

Villi wide (um)
Duodenum 86 92 68 51 1.5116 0.0002

Jejunum 99 102 88 81 11.3400 0.5552
Villi height : Crypt depth

Duodenum p.7" e 2.0 1.75° 0.0075 0.3024

Jejunum 2.7 5.0 34 3.0 0.5408 0.1245

“!Means with different superscripts in a row are significantly different (P<0.05)
"'Values for each parameter represent mean values of 2 observations

? Small intestine sample of each treatment was taken from chickens aged 21 days
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c; I=3 ¥ =Y =Y 1 dy d‘ H
N3N 44 waeumﬂgmmumaammuzmﬁmiiymuTmm”lmu@ (MINARDIN 2)

Glutamine supplemental period (days)

Control 7 14 21 28 SEM Contvs Gln®  P-value
BW gain (g)
Day 7 1329 125.8 130.7 132.1 134.6 4.0260 NS’ 0.6175
Day 14 418.3 419.3 424.0 426.0 453.7 8.1691 NS 0.0631
Day 21 917.7 921.6 929.4 937.3 952.7 14.0788 NS 0.4607
Day 28 14343 14333 14479 14344 14344 37.7771 NS 0.9963
Day 35 1925.0 1949.3 2006.0 1898.7 1967.5 61.0944 NS 0.7716
Day 42 2350.0 24309 24024 2439.0 2372.8 627912 NS 0.8295
Feed cumulative (g/bird)
Day 7 153.5 155.8 153.7 159.6 160.2 1.4352 NS 0.1052
Day 14 436.0 468.1 479.7 452.7 491.8 14.4611 NS 0.2757
Day 21 10713 1113.2 11307 1089.8 1156.3  27.6922 NS 0.2859
Day 28 20204 20819 2101.6 2021.1 2116.2 34.1748 NS 0.2182
Day 35 32419 34655 32793 3211.2 33323 97.8075 NS 0.4359
Day 42 4629.0 4651.8 44419 4416.0 45204 137.6652 NS 0.6583
FCR (g feed/g BW)
Day 7 1.16 1.24 1.16 1.21 1.19 0.0385 NS 0.5432
Day 14 1.04 1.12 1.13 1.06 1.08 0.0401 NS 0.4818
Day 21 1.23 1.28 1.28 1.23 1.28 0.0290 NS 0.4832
Day 28 1.41 1.45 1.45 1.39 1.48 0.0371 NS 0.4866
Day 35 1.69 1.78 1.63 1.7 1.7 0.0748 NS 0.7412
Day 42 1.97 1.92 1.85 1.81 1.91 0.0609 NS 0.4271

“*Means with different superscripts in a row are significantly different (P <0.03).

1 .
Value for each parameter represent mean values of 3 observations.

2Orthogonal polynomial contrast were used to evaluate treatment effects of control vs. mean of glutamine

supplementation period
*Not significant (P > 0.05).
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Glutamine supplemental period (days)

Control 7 14 21 28 SEM  ContvsGln’ P-value
Bursa (g/100 g BW)
Day 7 0.20 0.16 0.18 0.16 0.21 0.0179 NS’ 0.1136
Day 14 0.20 020 020 030 0.20 0.0237 NS 0.2033
Day 21 0.27 023 021 025 0.26 0.0236 NS 0.0918
Day 28 0.19 0.18 0.18 026 0.26 0.0229 NS 0.0699
Day 35 0.19 0.1 0.14 020 0.17 0.0259 NS 0.1770
Day 42 0.17 0.15 013 0.5 0.16 0.0347 NS 0.9597
Spleen (g/100 g BW)
Day 7 0.07 0.07 0.07 006 0.10 0.0089 NS 0.2354
Day 14 0.07 0.08 0.08 0.08 0.07 0.0104 NS 0.7386
Day 21 0.08 0.10  0.08 0.10 0.07 0.0115 NS 0.4727
Day 28 0.09 0.08 0.09 0.09 0.10 0.0071 NS 0.7128
Day 35 0.19 0.10 0.08 0.19 0.22 0.0696 NS 0.5532
Day 42 0.23 0.19 024 034 0.34 0.0761 NS 0.6470

““Means with different superscripts in a row are significantly different (P <0.05).

1 .
Value for each parameter represent mean values of 3 observations.

2Orthogonal polynomial contrast were used to evaluate treatment effects of control vs. mean of glutamine

supplementation period.

*Not significant (P > 0.05).
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ci P=1 1 s o o v g 1 dy 9
1314947 4.6 Wﬁ‘U@QﬂQG\']3JuG\ﬂﬂﬂ‘l&lmg‘ﬂ'}ﬂgﬁﬂ’m')ﬂ’lﬂiua’lqﬁlﬁﬂmaﬁllﬂlu@fnq 0-42 3 (M3

nAaosi 2)'

Glutamine supplemental period (days) SEM Contvs Gln®  P-value

Control 7 14 21 28

Villus height (um)
Day 7 284 301 333 382 267 41.3051 NS’ 0.3642
Day 14 420 395 358 421 483 56.0236 NS 0.6430
Day 21 425 439 435 480 458 60.4075 NS 0.9674
Day 28 607 674 630 789 601 42.1381 NS 0.1198
Day 35 681 656 722 705 717 68.2911 NS 0.7781
Day 42 838 775 684 674 687 58.7963 NS 0.2739
Crypt dept (um)
Day 7 75 89 79 61 79 12.4544 NS 0.6337
Day 14 75 75 101 73 94 16.2321 NS 0.6720
Day 21 105 119 91 88 97 9.8446 NS 0.2564
Day 28 87 100 90 98 &3 10.3503 NS 0.8217
Day 35 86 114 89 70 74 17.6327 NS 0.4757
Day 42 100 120 104 99 10t 6.1262 NS 0.1825
Villus wide (um)
Day 7 24° 66° 43" sak 224y 8.6049 0.0091 0.0413
Day 14 35 61 63 63 67 8.6500 0.0138 0.1322
Day 21 37 59 56 59 56 12.1703 NS 0.7045
Day 28 53 66 78 56 78 10.1390 NS 0.2982
Day 35 76 83 61 70 71 10.9379 NS 0.6866
Day 42 89 89 68 64 63 9.0608 NS 0.1628
Villus height (um) : Crypt depth (um)
Day 7 3.96 3.51 4,59 6.70 4.02 0.8215 NS 0.1246
Day 14 7.06 6.51 3.66 5.80 6.45 1.8968 NS 0.7454
Day 21 4.16 3.76 4.76 6.41 6.32 1.1400 NS 0.3858
Day 28 7.21 7.22 7.05 8.54 8.46 1.2817 NS 0.8513
Day 35 8.66 6.23 8.12 8.54 8.57 1.7156 NS 0.8417
Day 42 8.49 6.63 6.61 7.30 6.97 0.8085 NS 0.5181

**Means with different superscripts in a row are significantly different (P <0.05).
'Value for each parameter represent mean values of 3 observations.
2Orthogonal polynomial contrast were used to evaluate treatment effects of control vs. mean of glutamine
supplementation period

*Not significant (P > 0.05)
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42 3 (MINAanIN 2)'

Cont vs Gln2

Glutamine supplemental period (days) SEM P-value
Control 7 14 21 28

Serum total immunoglobulin (g/dl)
Day 7 1.2420 1.0358 1.1879 1.1497 09420  0.0868 NS’ 0.8920
Day 14 0.7614 1.2005 1.2802 0.8068 0.7720 0.0773 NS 0.3222
Day 21 0.4641 0.5176 0.5388 0.2924 0.3362 0.0432 NS 0.7613
Day 28 0.7672 0.5811 0.6342 04826  0.1458  0.0679 NS 0.3328
Day 35 0.5422 0.5189 0.3340 0.4936  0.7398  0.0428 NS 0.5453
Day 42 0.1988 0.5645 0.2351 02030 0.1362  0.0237 NS 0.2177
Intestinal total immunoglobulin (g/dl)
Day 7 0.0087 0.0147 0.0150 0.0110  0.0093  0.000020 NS 0.4844
Day 14 0.0020 0.0053 0.0063 0.0043  0.0040  0.000006 NS 0.3967
Day 21 0.0093 0.0160 0.0157 0.0197  0.0157  0.000016 NS 0.2706
Day 28 0.0087 0.0037 0.0047 0.0127  0.0103  0.000016 NS 0.2623
Day 35 0.0137 0.0077 0.0200 0.0110  0.0157  0.000023 NS 0.2291
Day 42 0.0193 0.0220 0.0200 0.0100  0.0143  0.000046 NS 0.4959

““Means with different superscripts in a row are significantly different (P <0.05).

1 B
Value for each parameter represent mean values of 3 observations.

2 . .
Orthogonal polynomial contrast were used to evaluate treatment effects of control vs. mean of glutamine

supplementation period.

*Not significant (P > 0.05).
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