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Summary

When dogs have food allergy, home-prepared food can be desired. Further, some owners prefer to cook for their
dogs. However, it is difficult for dog owners to formulate nutritionally well-balanced home-prepared foods. There-
fore, we designed recipes of home-prepared food satisfying AAFCO dog foods nutrient profiles, ie., nutritionally com-
plete foods. In addition, we emphasized the recipes for veterinarians and pet-food dietitians easily advising to own-
ers and for owners easily purchasing ingredients at a local market. We formulated nutritionally complete foods
consisting of basal food, supplementary food and trace nutrient preparations; the basal food is the main sources of
protein and carbohydrate and its ingredients are selected from routinely-used foodstuffs by general household, sup-
plementary foods consisting of fixed ingredients are for increasing trace nutrient concentration. We mainly referred
Food Composition Database in Japan for estimating nutrient concentrations in foods. Metabolizable-energy (ME) con-
tent was calculated with modified Atwater factors and the nutritional adequacy was assessed by the estimated di-
etary nutrient-concentrations on the ME basis. The basal foods almost satisfied protein and essential-amino-acid con-
centrations but many trace nutrients were inadequate. The addition of supplementary foods to basal foods makes
many of trace nutrients adequate but calcium, zinc, copper, and vitamin E were still inadequate. Thus, these trace
nutrients were added as vitamin and mineral preparations. We also determined proximate composition and mineral
concentration in chicken meat and bone, indicating that chicken meat and bone can substitute for calcium prepara-
tion in the complete foods. Using our method of design for dog foods, dog owners easily prepare nutritionally com-

plete foods satisfying AAFCO dog foods nutrient profiles.
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Table 1 Conversion of nutrient and its unit in Food Composition Database in Japan to AAFCO dog food nutrient profiles

Nutrient

Calculation from food composition database

Estimated Metabolizable energy (kcal)
Methionine-cystine (g)
Phenylalanine-tyrosine (g)

Vitamin A (IU)

Vitamin D (IU)

Vitamin E (IU)

Thiamine (mg)

Niacin (mg)

Pyridoxine (mg)

Vitamin B,, (mg)

Sum of 35 X Protein (g) , 85 x Fat (g) and 35 x NFE (g)”

Sum of 1/1000 X methionine (mg) and 1/1000 X cystine (mg)
Sum of 1/1000 X phenylalanine (mg) and 1/1000 X tyrosine (mg)
10/3 X retinol (ug)

40 X vitamin D (ug) in animal products

149 X a -tocopherol (mg)

0.8 X thiamine hydrochloride (mg)

Nicotinic acid equivalent value (mg)

Pyridoxine equivalent value (mg)

171000 X cyanocobalamine equivalent value (ug)

a) Nitrogen free extract (NFE) = carbohydrate (g) -dietary fiber total (g).
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Table 2 The basal food and its adequacy of crude protein and essential amino acids®”

Adequacy ratio of crude Inadequate essential amino

Protein source Carbohydrate source

protein (%)~ ¢ acid (% )*¢

Cod Cooked Rice 192 none

Tofu Cooked Rice 87 none
Edamame Cooked Rice 112 none
Whole eggs Cooked Rice 106 none

Pork, lean Cooked Rice 183 none
Ground pork Cooked Rice 123 none
Chicken, thigh with skin Cooked Rice 115 none

Beef, without subcutaneous fat Cooked Rice 71 Trp ” (93)
Japanese pilchard Potato 164 none

Beef, without subcutaneous fat  Potato 81 none
Ground chicken Potato 211 none
Ground chicken Sweet potato 171 none
Ground pork Sweet potato 128 none

Beef, lean and fat Sweet potato 63 Met-Cys o 95), Trp (80)
Chum salmon Sweet potato 207 none

a) Protein source and carbohydrate source were selected from routinely used foodstuffs by general household.

b) Basal foods consisted of the same amount of protein source and carbohydrate source as fed basis.

¢) Concentrations of metabolizable energy, crude protein and amino acid were estimated by the methods shown in the text.

d) Adequacy ratio of protein was divided the estimated concentration per metabolizable energy in a food by the minimum level of
AAFCO dog food nutrient profiles for adult maintenance on metabolizable-energy basis".

e) Adequacy ratio of essential amino acids was divided from the estimated concentration per metabolizable energy in a food by the
minimum level of AAFCO dog food nutrient profiles for adult maintenance on metabolizable-energy basis”. Inadequate essential
amino acid was shown with its adequacy ratio in parentheses.

f) Tryptophan.

g) Sum of methionine and cystine.

Table 3 The adequacy ratios of crude protein and essential amino acids in the basal foods
a, b)

Adequacy ratio Percentage of basal foods with

Nutrients Average = SD Range adequate nutrient”
Crude Protein 134 + 50 63-211 73
Arginine 306 + 106 138-488 100
Histidine 481 + 239 242997 100
Isoleucine 286 + 109 133474 100
Leucine 313 £ 112 147-479 100
Lysine 301 £ 135 146-516 100
Met-Cys® 220 + 88 95-350 93
Phe-Tyr* 248 + 86 114-372 100
Threonine 214 + 83 108-353 100
Tryptophan 177 + 61 80-272 87
Valine 309 + 115 143-517 100
a) Concentrations of crude protein, essential amino acids and metabolizable energy were estimated by the methods shown in the
text.

b) Adequacy ratio of crude protein and essential amino acids was divided the estimated concentration per metabolizable energy in
15 foods by the minimum level of AAFCO dog food nutrient profiles for adult maintenance on metabolizable-energy basis".

¢) Percentage of number of foods with adequate nutrient.

d) Sum of methionine and cystine.

e) Sum of phenylalanine and tyrosine.
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Table 4 The adequacy ratios of crude fat, linoleic acid, vitamins and minerals in the basal foods

Nutrients Adequacy ratio™"” Pe.rcentage of basal ‘food)s Nutrients Adequacy ratio*"” Pefcentage of basal.foo%s

Average = SD Range with adequate nutrient’ Average = SD Range with adequate nutrient®
Crude fat 297 = 160 17-585 93 Calcium 9+9 1-36 0
Linoleic acid 137 + 97 14-323 53 Phosphorus 53 = 21 25-93 0
Vitamin A 22 = 31 0-120 7 Potassium 111 £ 60 33-218 47
Vitamin D 373 = 1054 0-4044 27 Sodium 138 + 98 5-320 67
Vitamin E 37 = 36 7-136 7 Chloride 183 + 122 31-395 67
Thiamine 268 = 240 40-843 67 Magnesium 134 + 66 42-254 60
Riboflavin 123 + 68 31-257 60 Iron 22 =13 6-49 0
Pa? 184 + 94 46-347 80 Copper 38 = 21 1598 0
Niacin 557 + 386 33-1136 87 Manganese 110 £ 78 21-306 40
Pyridoxine 557 =480  119-1433 100 Zinc 21 £7 9-31 0
Folate 377 = 642 30-2615 67 Todine 30 = 102 0-399 7
Vitamin B, 97 + 183 0-625 20 Selenium 197 + 229 0-710 40
Choline 86 + 70 32-318 20

a) Concentrations of crude fat, linoleic acid, vitamins and minerals and metabolizable energy were estimated by the methods shown
in the text.

b) Adequacy ratio of crude fat, linoleic acid, vitamins and minerals was divided the estimated concentration per metabolizable
energy in 15 foods by the minimum level of AAFCO dog food nutrient profiles for adult maintenance on metabolizable-energy
basis™.

c) Percentage of number of foods with adequate nutrient.

d) Pantothenic acid.

Table 5 Supplementary food, and trace nutrient preparations

Ingredients unit
Supplementary foods
Corn oil 10 g/1000 kcal
Chicken Liver 140 g/1000 kcal
Niboshi 50 g/1000 kcal
Sea lettuce 4 g/1000 kcal
Ma-konbu 1 g/1000 kcal
Trace nutrient preparation
Multiple vitamin and mineral supplement 1 Tablet/1000 kcal
Calcium supplement 1 Tablet/1000 kcal
Zinc supplement 2 Tablets/1000 kcal

Table 6 The adequacy ratios of crude protein, methionine-cystine, tryptophan, vitamins, crude fat, linoleic acid and minerals in the
basal foods with the supplementary foods

Nutrients Adequacy ratio™"” ‘Percentage of fogds | Nutrients Adequacy ratio”"” ‘Percentage of foqu ]

Average += SD Range with adequate nutrient’ Average * SD Range with adequate nutrient®
Crude Protein 202 + 31 158-250 100 Crudefat 311 + 102 134-495 100
Met-Cys ¢ 258 + 56 180-341 100 Linoleicacid 276 + 62 196-394 100
Tryptophan 217 £ 39 157-277 100 Calcium 73 £ 6 67-90 0
Vitamin A 4601 = 46 4540-4699 100 Phosphorus 118 = 13 101-143 100
Vitamin D 498 + 672 258-2839 100 Potassium 144 + 38 96-212 87
Vitamin E 53 = 23 34-116 7 Sodium 768 + 63 677-885 100
Thiamine 334 + 153 191-700 100 Chloride 803 = 77 700-937 100
Riboflavin 491 + 43 434-579 100 Magnesium 336 + 41 280-410 100
Pa 638 + 59 552-738 100 Tron 110 = 8 99-126 87
Niacin 809 + 244 480-1176 100 Copper 56 = 13 42-95 0
Pyridoxine 719 + 305 441-1276 100 Manganese 152 = 50 95-277 93
Folate 3986 + 401  3725-5380 100 Zinc 384 30-44 0
Vitamin By, 1447 £ 115 1373-1782 100 Todine 580 + 65 555-814 100
Choline 146 + 44 113-294 100 Selenium 406 *= 146 278732 100

a) Concentrations of crude protein, methionine-cystine, tryptophan, vitamins, crude fat, linoleic acid, minerals and metabolizable
energy were estimated by the methods shown in the text.

b) Adequacy ratio of crude protein, methionine-cystine, tryptophan, vitamins, crude fat, linoleic acid and minerals was divided the
estimated concentration per metabolizable energy in 15 foods by the minimum level of AAFCO dog food nutrient profiles for
adult maintenance on metabolizable-energy basis’.

¢) Percentage of number of foods with adequate nutrient.

d) Sum of methionine and cystine.

e) Pantothenic acid.



Table 7 Comparison of dietary crude protein, amino acids, crude fat and linoleic acid concentrations between AAFCO dog food
nutrient profiles and the recommended foods”

Nutrients unit AAFCO dog food nutrient profiles Recommended foods”
cnergy (1000 kea) Minimum Average = SD Range "R RO
Crude Protein g 514 1037 = 16.2 81.2-128.6 100
Arginine g 1.46 503 = 098 3496.72 100
Histidine g 0.51 276 = 0.78 1.99-4.44 100
Isoleucine g 1.06 354 = 0.73 2.53-4.81 100
Leucine g 1.69 632 = 1.2 4.57-8.09 100
Lysine g 1.8 622 = 1.54 4.44-8.68 100
Met-Cys ¢ g 1.23 317 = 069 2.22-4.19 100
Phe-Tyr g 2.09 625 = 1.13 45279 100
Threonine g 1.37 351 =072 2.6-4.71 100
Tryptophan g 0.46 1+018 0.72-1.27 100
Valine g 1.11 419 = 031 3.05-5.66 100
Crude Fat g 14.3 4443 + 1457 19.11-70.74 100
Linoleic acid g 29 8 +18 57114 100

a) Recommended food consisted of basal food, supplementary food, and vitamin and mineral preparations.

b) Concentrations of nutrient and metabolizable energy were estimated by the methods shown in the text.

¢) Percentage of number of foods with adequate nutrient. Adequacy was assessed by the estimated nutrient concentration per
metabolizable energy in 15 foods and the minimum level of AAFCO dog food nutrient profiles for adult maintenance at dietary
metabolizable energy " .

d) Sum of methionine and cystine.

e) Sum of phenylalanine and tyrosine.

Table 8 Comparison of dietary mineral and vitamin concentrations between AAFCO dog food nutrient profiles and the
recommended foods®

unit AAFCO dog food nutrient profiles Recommended foods”
Nutrients ~ Per metabolizable .. . Percentage of foods Percentage of foods without
energy (1000 kcal) Minimum: Maximum Average * SD Range with adequgte nutrient” excessg nutrient level”
Calcium g 17 7.1 19 £ 0.1 1822 100 100
Phosphorus g 14 4.6 17 £ 02 14-2 100 100
Potassium g 17 - 25+ 06 1.6-36 87 -
Sodium g 0.17 - 1.31 = 0.11 1.15-1.5 100 -
Chloride g 0.26 - 209 = 0.2 1.82-2.44 100 100
Magnesium g 0.11 0.86 042 = 0.05 0.36-0.5 100 100
Iron mg 23 857 27 £ 2 25-31 100 100
Copper mg 21 71 27 +03 24-35 100 100
Manganese mg 14 - 21 £ 07 1.3-39 93 100
Zinc mg 34 286 44 £ 2 41-46 100 100
Todine mg 043 14 249 = 0.28 24-35 100 100
Selenium mg 0.03 0.57 0.19 = 0.04 0.15-0.29 100 100
Vitamin A U 1429 71429 66245 = 668 65373-67660 100 100
Vitamin D U 143 1429 1013 £ 960 667-4358 100 87
Vitamin E U 14 286 27+ 3 25-36 100 100
Thiamine mg 0.29 - 1.75 = 044 1.35-2.8 100 -
Riboflavin mg 0.63 - 394 = 0.27 359451 100 -
Pa’ mg 29 - 215 + 17 19-244 100 -
Niacin mg 33 - 342 £8 234-46.3 100 -
Pyridoxine mg 0.29 - 3.09 + 0.88 2.29-4.69 100 -
Folate mg 0.05 - 211 = 0.2 1.98-2.81 100 -
Vitamin B, mg 0.006 - 0.088 = 0.007  0.084-0.108 100 -
Choline mg 343 - 502 + 153 388-1008 100 -

a) Recommended food consisted of basal food, supplementary food, and vitamin and mineral preparations.

b) Concentrations of nutrient and metabolizable energy were estimated by the methods shown in the text.

¢) Percentage of number of foods with adequate nutrient. Adequacy was assessed by the estimated nutrient concentration per
metabolizable energy in 15 foods and the minimum level of AAFCO dog food nutrient profiles for adult maintenance at dietary
metabolizable energy" .

d) Percentage of number of foods without excess nutrient. Excess was assessed by the estimated nutrient concentration per
metabolizable energy in 15 foods and the maximum level of AAFCO dog food nutrient profiles for adult maintenance at
metabolizable-energy " .

e) Nutrients that was not established values indicate “-".

f) Pantothenic acid.



Table 9 Comparison of proximate composition and mineral concentration between chicken meat and bone" after pressure-cooking

(n = 10) and Niboshi

unit Chicken meat and bone Niboshi”
Carbohydrate /1000 kcal 6.3 1.1
Crude protein /1000 kcal 1359 230.8
Crude fat /1000 kcal 59.6 222
Calcium /1000 kcal 18.7 79
Phosphorus /1000 kcal 10.6 54
Iron mg/1000 kcal 20.3 64.4
Zinc mg/1000 kcal 33.7 25.8

a) Byproduct of chicken meat processing that was cooked by pressure cooker.

b) Data on Niboshi was cited from Food Composition Database'”

¢) Carbohydrate was sum of determined nitrogen free extract and crude fiber.
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Table 10 Modified supplementary foods, and vitamin and mineral preparations when used chicken meat and bone

Ingredients

unit

Supplementary foods
Corn oil
Chicken liver
Niboshi
Sea lettuce
Ma-konbu
Chicken meat and bone
Trace nutrient preparation
Multiple vitamin and mineral supplement
Zinc supplement

7 ¢/1000 kcal
140 g/1000 kcal
40 g/1000 kcal
4 g/1000 kcal

1 g/1000 kcal
40 g/1000 kcal

1 Tablet/1000 kcal
2 Tablets/1000 kcal
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