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ABSTRACT

An experiment was undertaken to determine the optimum level of corn germ (high-oil content) in broilers diet. This
experiment was conducted in a completely randomized design with 5 experimental groups, 5 replicates and 30 birds
per each experimental unit from 15 to 42 days of age. Experimental groups were included birds received levels of
zero (control), 5, 10, 15 and 20 percentage of corn germ in diet. During the experiment performance traits, productive
index, feed cost per kilogram of live body weight, humoral immune responses and intestinal histomorphology were
evaluated. To determine the optimum level of corn germ in diet, technique for order preference by similarity to ideal
solution (TOPSIS) and maximizing economic profit method were applied. According to the results, optimum level of
dietary corn germ inclusion based on TOPSIS and economic methods were 6.59 and 6.98 percent, respectively.
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Table 1. Feed ingredients and nutrient composition of experimental diets in different period of production

Days 15 to 28 Days 29 to 42
Corn germ level (g/ kg of diet) Corn germ level (g/ kg of diet)

0 50 100 150 200 0 50 100 150 200
Ingredients (g/kg)
Maize grain 536.9 5189 462 4445 356.6 580 5357 5284 440 385
Soybean meal (44% crude protein) 370 360 383 3505 358.9 330 330 320 3237 323
Soybean oil 53 31 16 - - 48 34 9 10 -
Limestone 13 13 13 14 14 13 13 13 14 14
Dicalcium phosphate 13.8 13.8 135 135 135 125 125 125 125 125
Common salt 3.3 3.3 3.3 3.3 3.3 3 3 3 3 3
Bicarbonate sodium 15 15 15 15 15 15 15 15 15 15
Vitamin-mineral premix” 5 5 5 5 5 5 5 5 5 5
DL- Methionine 25 25 2.2 25 25 25 25 25 2.6 2.8
L- Lysine HCL 1 1 0.5 12 1 1 1 1 1 12
Washed sand - - - 14 43.7 35 11.8 41 36.7 52
Nutrient composition (calculated)
Metabolizable energy (kcal/kg) 3098 3093 3091 3096 3095 3109 3110 3114 3112 3112
Crude protein (%) 20.84 20.79 20.86 20.84 20.85 19.61 19.63 19.62 19.63 19.69
Digestible lysine (%) 1.14 1.13 1.16 1.14 1.14 1.05 1.06 1.05 1.08 1.08
Digestible methionine + cystine (%) 086  0.87 086 086 0.85 0.83 0.83 084 084 0.6
Digestible threonine (%) 081 080 080 0.79 0.79 0.75 0.75 074  0.75 0.75
Digestible arginine (%) 1.36 1.35 1.38 1.36 1.37 1.24 1.26 1.26 1.27 1.28
Digestible Isoleucine (%) 1.77 1.76 1.79 1.74 1.72 1.68 1.67 1.68 1.65 1.63
Calcium (%) 101 100 100 104 104 097 097 097 102 102
Auvailable phosphorus (%) 050 050 050 050 0.50 0.47 0.47 0.47 0.51 0.52
Sodium (%) 019 019 018 018 0.18 018 018 018 018 018
Potassium (%) 089 092 09 092 094 082 084 08 086 0.8
Chlorine (%) 024 024 023 023 023 022 023 023 023 023
Dietary cation anion balance (meq/kg) 242 243 254 248 251 228 229 230 234 237
Crude fiber (%) 3.77 4.21 4.79 5.07 5.49 3.58 4.04 4.50 4.88 531
Feed cost (toman/kg of diet) 1426 1391 1398 1354 1375 1229 1226 1187 1225 1233
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* To provide vitamins and minerals per kilogram of diet: vitamin A, 10000 IU; vitamin D3,4500 1U; vitamin E, 65 mg; vitamin K3, 5 mg; vitamin By,
1.6 mg; thiamine, 2.97 mg; riboflavin, 7.5 mg; niacin, 57 mg; pyridoxine, 4.45 mg; biotin, 0.18 mg; folic acid, 1.9 mg; pantothenic acid, 17.8 mg;
ethoxyquin, 0.125 mg; choline chloride, 487.5 mg; Fe-sulfate, 40.5 mg; Zn-sulfate, 84 mg; Mn-sulfate, 160 mg; iodine (calcium iodate), 1.26 mg; Cu-
sulfate, 20 mg; and selenium (sodium selenite), 0.31 mg.
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Table 2. Decision-making matrix (Crude results of dietary inclusion of corn germ in 42 day-old broilers)

Matrix Evaluated indices on day 42

Corn germ level Body Feed Feed feed cost per kg Antibody titer Heterophile to  Villus height

(%) weight  intake  conversion ratio L'V(%E'“ty Pr?ggg;lon of body weight  against SRBC  lymphocyte to crypth
0 (@ (q) (9/9) o (toman) injection (logy) ratio depth ratio
0 2520 4510 1.79 99.3 337 2120 6 0.197 8.49
5 2435 4363 1.79 99.3 321 2109 5.8 0.194 10.45
10 2459 4318 1.76 98.7 320 2055 6.4 0.161 10.53
15 2388 4396 1.84 98.7 305 2151 6.4 0.199 10.89
20 2304 4450 1.93 98.7 280 2308 6.2 0.182 9.81
Criteria type positive  negative negative positive positive negative positive negative positive
Criteria weight 0.10 0.10 0.10 0.10 0.15 0.30 0.05 0.05 0.05
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Table 3. Normalization the data of decision-making matrix to evaluate optimum level of dietary corn germ inclusion
in broiler chickens

Matrix Evaluated indices on day 42
Corn germ Body Feed Feed Livability Production feed cost per kg  Antibody titer against ~ Heterophile  Villus height

level weight intake conversion ratio % Yy index of body weight SRBC injection to lymphocyte  to crypth
(%) (9) (9) (9/9) (%) (toman) (log,) ratio depth ratio
0 0.4653 0.4576 0.4391 0.4488 0.4812 0.4409 0.4353 0.4708 0.3771
5 0.4496 0.4427 0.4391 0.4488 0.4584 0.4386 0.4208 0.4636 0.4641
10 0.454 0.4381 0.4318 0.4461 0.4569 0.4274 0.4643 0.3848 0.4677
15 0.4409 0.446 0.4514 0.4461 0.4355 0.4474 0.4643 0.4756 0.4836
20 0.4254 0.4515 0.4735 0.4461 0.3998 0.48 0.4498 0.435 0.4357
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Table 4. weighting the data of normalized decision-making matrix to evaluate optimum level of dietary corn germ
inclusion in broiler chickens

Matrix Evaluated indices on day 42

Feed Feed A ; feed costper kg Antibody titer against  Heterophile to  Villus height
Corn g(ﬁ/ror)n level we?é)r?ty(g) intake  conversion ratio le(al%llty Prc;ggg(lon of body weight SRBC injection lymphocyte to crypth
9 (9/9) (toman) (logy) ratio depth ratio
0 0.0465  0.0458 0.0439 0.0449 0.0722 0.1323 0.0218 0.0235 0.0189
5 0045 00443 0.0439 0.0449 0.0688 0.1316 0.021 0.0232 0.0232
10 0.0454  0.0438 0.0432 0.0446 0.0685 0.1282 0.0232 0.0192 0.0234
15 0.0441  0.0446 0.0451 0.0446 0.0653 0.1342 0.0232 0.0238 0.0242

20 0.0425  0.0451 0.0473 0.0446 0.06 0.144 0.0225 0.0217 0.0218
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Table 5. Determination of positive and negative ideal solutions to evaluate optimum level of dietary corn germ
inclusion in broiler chickens

Feed Feed - . Antibody titer against Heterophile to  Villus height
sollauet?gn we?;t?ty(g) intake  conversion ratio le(%zl)“ty Pr(?g(l;g:on of b(f)%i?vflgiséﬁte Eul;gman) SRBC injection lymphocyte to crypth
9 (9/9) (logy) ratio depth ratio
Positive ideal 0.0465  0.0458 0.0439 0.0449 0.0722 0.1323 0.0218 0.0235 0.0189
Negative ideal ~ 0.0450  0.0443 0.0439 0.0449 0.0688 0.1316 0.021 0.0232 0.0232
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Table 6. Determination the distance between the values and positive and negative ideal solutions to evaluate optimum
level of dietary corn germ inclusion in broiler chickens

Distance Positive (+) Negative (-)
Diet without corn germ (control) 0.0084 0.0177
Diet contained 5% corn germ 0.0069 0.0164
Diet contained 10% corn germ 0.0039 0.0199
Diet contained 15% corn germ 0.0107 0.0129
Diet contained 20% corn germ 0.0211 0.0039
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Table 7. calculation the closeness coefficient to positive and negative ideal solutions and ranking the treatments to
evaluate optimum level of dietary corn germ inclusion in broiler chickens

Results

Closeness coefficient

Diet contained 10% corn germ
Diet contained 5% corn germ
Diet without corn germ (control)
Diet contained 15% corn germ
Diet contained 20% corn germ

0.8363
0.7046
0.6799
0.5472
0.1558

+

0.8363
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Figure 1. Dependence of TOPSIS model score form dietary corn germ level
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Figure 2. dependence of feed cost per kilogram of live body weight form dietary corn germ level
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