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sznauday Jaguts Tuls@u uas el My 94.58, 23.34 uaz 5.45% AWEIFD A4A151991 9

Table 9 Feed composition and chemical analysis of experiment diets

Ingredients Diets

Milk replacer (MR) MR + Soy flour (SF) Mamamate'

Milk replacer 100 64.18 -
Soy flour - 15.0 -
Whey - 5.22 -
Soybean oil - 15.0 -
Premix - 0.5 N
Methionine - 0.1 =

Composition (%)

Dry matter, DM (%) 95.75 96.98 94.58
Crude protein, CP (% DM) 22.62 20.49 23.34
Fat (% DM) 4.68 4.04 5.45

' Commercial milk replacer
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Table 10 Total feed intake, average daily feed intake and weight gain of veal calves fed different diets

Diets

MR MR+SF’ MRASF’ MR4§F* Mamamate SEM
No. of animal, hd 4 4 4 4 4
Tnitial wt., kg 36.75 41.00 37.00 37.25 37.25 0.79
Total feed intake
0-4 weeks, kg 18.01 18.99 16.08 19.25 16.32 0.31
4-§ wecks, kg 20.75 21.49 17.62 21.24 18.71 0.29
8-12 weeks, kg 26.16" 24,16 19.35" 24.86 2270 0.46
12-16 weeks, kg 33.09" 27.64% 22.68" 29.51" 27.41% 1.06
0-16 weeks, kg 23.01* 92.28"% 75.72° 94,86" 85.15" 7.16
Average daily feed intake
0-4 weeks, kg 0.60 0.63 0.54 0.64 0.54 0.0003
4-8 wecks, kg 0.69 0.72 0.59 0.71 0.62 0.0003
8-12months, kg 087 080" 0.64° 0.83" 0.76* 0.0005
12-16 weeks. kg L1’ 092" 0.76" 0.98" 091" 0.0012
0-16 weeks, kg 0.82° 077" 0.63° 0.79" on” 0.0005
Weight gain
0-4 weeks, kg 9.50° R 10 1.50° 7.00° 450" 0.55
4-8 wecks, kg 10.50™ 335° 5.00° 14.06° 7.50" 0.56
8-12 weeks, kg 15.56" 8.00° 7.00° 675" 10.00™ 0.87
12-16 weeks, kg 18.75 16.75 1275 16.00 19.00 1.82
0-16 weeks, kg 54,25° 37.25" 26.25° 43.75" 41.00* 5.78
Adjusted
Total feed intake
0-4 wecks, kg 18.60° 17.29% 16.54” 19.57° 16.647 0.66
4-8 weeks, kg 21.32" 19.36™ 18.05" 21.54" 19.02° 0.66
8-12 week, ke 26.79" 22.36" 19.84° 25.21" 23.058% 1.07
12-16 weeks, kg 3401 24.74° 23.46" 30.06° 27.96" 1.47
0-16 weeks, kg 100.81" 84.26" 77.89° 96.38" 86.68" 3.3%
Average daily feed intake
0-4 weeks, kg 0.62" 0.58" 0.55" 0.65° 0.55" 0.02
4-8 weeks, kg 0.71" 0.66% 0.60" 6.72" 0.63° 0.02
8-12months, kg 0.89" 0.74" 0.66" 0.84° 0.77% 0.03
12-16 wecks, kg 1.14" 082" 0.78" 100" 093" 0.05
0-16 weeks, kg 0.84" 0.70° 0.65" 0.80" 072’ 0.03
Weight gain
0-4 weeks, kg 9.38" 9.08" 141" 6.94" 444" 1.73
4-8 weeks, kg 11.04" 2.20° 542" 14.29* 7.79" 1.44
8-12 weeks, kg 15.92* 5.80° 7.32" 6.98" 10.23° 1.81
12-16 weeks, kg 19.88" 12.00* 13.63" 16.62° 19.62" 2.09
0-16 weeks, kg 56.22° 29.09° 27.78° 44.83" 42.08° 3.77

**<Means within row showing different superscripts are significantly different (P<0.035)
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Table 11 Average daily gain, feed conversion ratio and feed efficiency of veal calves fed different diets

Diets
MR MR+SF' MR+SF’ MR+SF’ Mamamate SEM

No. of animal, hd 4 4 4 4 4

Average daily gain

0-4 weeks, kg ‘ 0.32' 0.29" 0.05" 0.23* 0.15% 0.0006
4-8 weeks, kg 0.35% 012" 0.17° 0.47" 0.25" 0.0006
8-12 weeks, kg 0.52" 027" 0.23" 0.22" 033" 0.001

12-16 weeks, kg 0.62 0.56 0.42 0.53 0.63 0.002
0-16 weeks, kg 0.45" 031" 0.22* 0.36° 034" 0.0004
freed conversion ratio

0-4 wecks, kg 207" 235" 712" 1.48" 430" 0.46
4-8 weeks, kg 203° 9.98°* 3.68" 166" 2.75* 0.56
8-12 weeks, kg 170 431 3.94 4.96 254 0.27
12-16 weeks, kg 188 1.85 2.24 2.07 145 0.03
0-16 weeks, kg 1.82 2.59 312 231 218 0.01
Feed efficiency

0-4 weeks, % 51.97° 4511° 9.51" 40.61" 27.52* 15.77
4-8 wecks, % 51.62% 16.48° 28.16" 64.27" 39.39™ 8.38
§-12menths, % 59.54" 319" 35.11* 27.22° 42977 12.12
12-16 weeks, % 56.04 61.75 55.12 52,26 69.09 15.62
0-16 weeks, % 55.14" 39.84% 34.03° 45.80"° 47.46" 3.04
Adjusted

Average daily gain

0-4 weeks, kg 031’ 0.30" 0.05" 0.23" 0.15" 0.06
4-8 waeks, kg 037" 0.07° 0.18" 0.48° 0.26" 0.05
8-12 weeks, kg 0.53" 015" 0.24" 0.23° 034" 0.06
12-16 weeks, kg 0.66° 0.40" 0.45" 0.55"% 065" 0.07
0-16 weeks, kg 0.45" 0.24° 0.23° 037" 035" 0.03
Feed conversion ratio

0-4 weeks, kg 202" 2.52° 9.44° 187" 429" 0.32
4-8 weeks, kg 1.95" 10.18" 3.62" 161" 2.70° 0.59
8-12 weeks, kg 1.66 453 3.92 495 252 0.28
12-16 weeks, kg L79 2.23 217 2.02 1.40 0.39
0-16 weeks, kg 176" 2.88° 3.08" 218" 2.14° 0.01
Feed effliciency
0-4 weeks, % 50.18" 50.25° 8.12" 39.63" 26.54" 873
4-8 weeks, % 5273 13.20" 29.02° 64.88" 40.00" 6.50
8-12weeks, % 60.32° 25.63° 357 27.65" 43.40" 7.14
12-16 weeks, % 58.20 50.83 56.79 53.44 70.27 8.09
0-16 weeks, % 55.94" 34,99° 34.66" 46.24° 47.90° 3.40

%4 Means within row showing different superscripts are significantly different (P<0.05)

S Milk replacer and supplementation with soy flour 15% at 4, 6, 8 week, respectively.
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Table 12 Cost of feeding of veal calves fed different diets

Diets
MR MR+SF'  MR+SF’. MR+SF’  Mamamate
0-4 weeks, kg 3645 393.6 1195.0 247.6 196.7
4-8 weeks, kg 3403 463.20 381.60 277.80 125.60
8-12 weeks, kg 284.68 199.97 183,20 230.51 11591
12-16 weeks, kg 315.98 85.97 104.19 96.19 66.28
0-16 weeks, kg 306.21 185.43 267.95 217.16 99.62

3 Milk replacer and supplementation with soy flour 15% at 4, 6, 8 week, respectively.
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Table 13 The carcass quality of veal calves fed different diets

Diets
Criteria

MR MR+SF'  MR+SF* MR+SF° Mamamate SEM
Slaughter wt, kg 10533 85.48 81.98 9330 93.41  12.50
Hot carcass wt, kg 55.75 50.50 42.75 47.38 52.00 340
Chilled carcass wt, kg 55.00 45.15 41.38 46,62 51.05 342
Dressing percentage, % 52,22 53.17 49.95 50.08 54.91 0.46
Carcass length, cm 85.00 81.12 80.00 78.75 81.50 1.39
Loin eye area, cm’ 2800 2562 2538 2625 29.00 050
Adjusted
Slaughter wt, kg 10842°  7661°  8437° 9490  0510® 591
Hot carcass wt, kg s741°  4575°  44.03°  4828° 5290 298
Chilled carcass wt, kg 5663°  4048° 4338 47.51° s51.04T 292
Dressing percentage, % 5229 52.97° 502" 50.00° 502" 159
Carcass length, cm 86.10° 77.98™  80.85" 8210  82.10°  2.08
Loin eye area, cm’ 850"  24.18°  25.76°  2652°  2927° 137

** Means within row showing different superscripts are significantly different (P<0.05)

3 Milk replacer and supplementation with soy flour 15% at 4, 6, 8 week, respectively.
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Table 14 External and internal organ of veal calves fed different diets

Criteria Diets

‘MR MR+SF'  MR+SF® MR+SF® Mamamate SEM
Head, % 4.33 4.68 4.70 4.48 4.59 0.01
Blood, % 2.87 2.56 2.84 2.73 2.80 0.02
Skin, % 923" 9.05* 835" 7.99" 8.35" 0.03
Shank, % 3.23 341 342 3.30 3.50 0.01
Liver, % 1.74 2.04 1.88 2.10 1.66 0.01
Heart, % 0.70 0.66 1.90 0.86 0.76 0.07
Stomach, % 236" 2.08" 2.75° 243" 226" 0.01
Kidney, % 3.44™ 3.50" 324" 433" 2.76" 0.03
Spleen, % 0.38 0.37 0.38 0.35 0.39 0.0004
Intestine, % 443" 434" 481" 5.58° 473" 0.02
Lung, % 235" 2.61" 249" 2.15° 282" 0.005
Tail, % 0.27 0.28 0.26 0.21 0.35 0.0004
Tongue, % 0.77 0.78 0.69 0.78 0.74 0.001
Penis and testis, % 0.36 0.30 0.32 0.31 0.37 0.0004
Adjusted
Head, % 428" 484 4.65° 4.45° 456" 0.15
Blood, % 2.78 2.82 2.76 2.68 2.75 0.24
Skin, % 9.18° 9.19° 8.31" 7.96" 8.32° 0.37
Shank, % 3.21 3.48 3.40 3.28 3.49 0.17
Liver, % 1.77 1.94 1.90 2.11 1.68 0.19
Heart, % 0.76 0.50 1.93 0.89 0.79 0.60
Stomach, % 2.34 2.16 2.72 241 2.24 0.19
Kidney, % 3.56° 316" 333" 439" 282" 0.36
Spleen, % 0.37 0.37 0.38 0.35 0.39 0.05
Intestine, % 447 423" 484" 5.60% 475" 0.35
Lung, % 2.40° 245° 2.53" 2.18° 2.84% 0.14
Tail, % 0.27 0.28 0.26 0.21 0.25 0.03
Tongue, % 0.75 0.84 0.68 0.77 0.73 0.08
Penis and testis, % 0.36 0.28 0.33 0.32 0.37 0.04

** Means within row showing different superscripts are significantly different (P<0.05)

33 Milk replacer and supplementation with soy flour 15% at 4, 6, 8 week, respectively.
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Table 15 Thai style cutting of veal calves fed different diets

Diets
Criteria
MR MR+SF' MR+SF’ MR+SF* Mamamate  SEM
Longissimus dorsi. % 7.46 691 591 6.04 7.02 0.07
Psoas major, % 2.24% 172" 5.97% 2.34° 227" 0.006
Chuck, % 7.99 3.70 7.16 6.31 530 047
Neck, % 7.70 9.24 717 8.80 .26 0.16
Brisket, % 436 4,84 4.02 4.90 407 0.02
Lomp, % 19.12 22.74 17.67 18.48 2141 0.51
Forc shank, % 7.34" 547" 7.74" 7.08" 6.53% 0.08
Flank, % 831 8.69 9.61 8.99 10,50 0.11
Trim meat, % 3.36 237 3.90 403 3.14 0.06
Total lean meat, % 51.86 54.79 47.61 49.06 50,79 1.92
Fat, % 360 2,01 2.64 3.20 2.64 0.05
Bone, % 26.94 2175 21.53 25.24 26.02 1.81
Lean : Fat : Bone 14.36:1 27.26:1 17.66:1 15.33:1 19.24:1
:7.46. :10.82 :8.16 :7.89 19.86

Dissection of 12 " rib

Muscle, % 57.97" 59.54" 48.43" 53.31% 56.25" 1.56

Fat, % 14.14" 7.14° 13.53" 9.87" 12.00" 0.88

Bone, % 27.89" 333" 37.64" 36.83% 31.75" 1.54
Adjusted
Longissinus dorsi, % 7.46 6.92 5.90 6.04 7.02 0.62
Psoas major, % 2.29" 1.57° 2.01° 237" 230" 0.14
Chuck, % 7.98 8.75 7.14 6.30 5.29 1.62
Neck, % 7.54 9.70 7.04 871 8.17 091
Brisket, % 4.34 491 4,00 4.89 4.06 0.35
Lump, % 19.10" 22.81" 17.65" 18.46° 21.40" 1.68
Fore shank, % 7.2 5.60 7.70 7.06 6.50 0.63
Flank, % 8.48" 8.20" 9.74" 9.07" 10.60" 0.72
Trim meat, % 3.53" 190" 403" 412" 3.23° 0.46
Total lean meat, % 51.65 53.36 47.46 48.95 50.68 3.26
Fat, % 375" 1.58% 2.76" 3.28" 272" 0.45
Bone, % 2741 20.40 21.89 25,50 26.28 3.04
Dissection of 12 " rib

Muscle, % 57.58" 60.68" 48.52" 53.00" 56.03" 2.85

Fat, % 14.40" 638" 13.74° 12.14° 12.14" 2.16

Bote, % 28.02" 3204 . 37.74 36.90" 31.82° 2.92

**Means within row showing different superscripts are significantly different (P<0.05)

¥ Mk replacer and supplementation with soy fiour 15% at 4, 6, 8 week, respectively.
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Table 16 The cutting of veal calves fed different diets in standard cutting

Diets
Criteria
MR MR+SF! MR+SF’ MR+SF° Mamamate SEM
Short loin, % 10.70 10.48 10.83 10.79 1043 0.0l
Chuck, % 19.84 17.81 22.70 20.97 2137 0.56
Rack, % 7.73 7.83 8.11 6.79 7.96 0.04
Long leg, % 32,67 35.34 34.18 33.04 B2 042
Shank, % 9.88° 13.88° 9.17° 10.10° 9.92° 0.8
Breast, % 1277 1B303® 1147 13.38" 11.08°  0.10
Flank, % 398 . 3.43 4.14 3.81 3.66 0.02
Adjusted
Short loin, % 10.65 10.62 10.79 10.76 1041 026
Chuck, % 19.80 17.93 22.67 20.95 2135 177
 Rack, % 7.81° 7.59" g.18" 6.83% 801" 046
Long leg, % 32.61 35.49 34.14 33.01 33.69 1.5
Shank, % 9.75" 14.25" 9.06° 10.03° 9.84° 123
Breast, % 1285 12.79° 11.48° 13.43° 1L.13%° 071
Flank, % 4.09° 3.11° 423" 3.87° 372 025

*® Means within row showing different superscripts are significantly different (P<0.05)

23 Milk replacer and supplementation with soy flour 15% at 4, 6, 8 week, respectively.
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Table 17 pH and conductivity values of veal calves at 45 min and 24 hour p.m. fed different diets

Diets

MR  MR+SF' MR+SF> MR+SE® Mamamate SEM P value

pH 45min LD 6.47 6.66 6.70 6.60 6.54 0.001 0.234
SM 6.64 6.50 6.46 6.57 6.60 0.002 0.749

24 h LD 5.53 5.69 5.70 5.39 5.38 0.002 0.105

SM 5.32 5.44 5.45 5.32 5.32 0.0005 0.187

EC 45min LD 1.79 1.69 1.90 1.94 1.68 0.001 0.061
SM 166"  2.06° 1.95% 1.65° 170" 0002  0.026

24 h LD 1.32 1 1.20 1.45 1.60 1.16 0.004 0.215

SM 1.36 1.38 1.43 1.42 1.37 0.003 0.994

** Means within row showing different superscripts are significantly different (P<0.05)

3 Milk replacer and supplementation with soy flour 15% at 4, 6, 8 week, respectively.
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Table 18 Colour of veal chops of veal calves fed different diets

Diets
Criteria )
MR MR+S8F t MR+SF 2 MR+SF Mamamate SEM P value
L* 45.08 46.24 4598 46.41 46,73 0.07 0.347
a* 11.04 10.31 11,01 10.69 10.31 0.01 0.149
b* 5.87 6.22 6.49 5,66 5.56 0.02 0.212

22 Milk replacer and supplementation with soy flour 15% at 4, 6, 8 week, respectively.
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Table 19 Water holding capacity of veal calves fed different diets

Diets
Criteria >
MR  MR+SF ) MR+SEF MR+SF > Mamamate SEM P value
Drip loss, % 337 275 3.48 3.67 333 0.03 0.498
Thawing loss, %  9.26 10,46 8.53 7.66 7.74 0.20 0.296
Boiling loss, % 20.14 20.43 19.17 21.32 21.13 0.22 0.623
Grilling loss, % 31.62 34.48 39.25 31.15 27.17 2.57 0.248

"3 Milk replacer and supplementation with soy flour 15% at 4, 6, 8 week, respectively

¢ = & . .
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Table 20 Chemical composition of veal chops fed different diets

Diets
Item ] 3
MR MR+SFl MR+SF MR+SF  Mamamate SEM P value
Protein, %DM 20.97 21.22 20.99 20.32 20.73 0.02 0.267
Fat, %DM 0.46 0.37 0.48 0.39 0.36 0.004 0.264
Moisture, %DM 75.36 75.36 75.98 75.22 75.66 0.01 0.288
Dry mater 24.64 24.64 24.02 24.78 24.34 0.01 0.288
1,2,3

Milk replacer and supplementation with soy flour 15% at 4, 6, 8 week, respectively.
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] L ] t.‘.’l’ P ' 4’1’ 1 o
Awssdaduveile uaas Bluaisied 21 wodi iflegaTayangunismaasdl

i
AMTIAAMTUITD (shear force) azamasUlunIsARMIUTA linangdfiunIeada

MINAEE UMY sZaMANNE (panel test)
¥
dwmSunisnareunidszamdude wudilegnlannnqunisnanasliaziuy
A2TUUN (tenderness) NAY TAYIA (flavour) AN (juiciness) uazAIIUNB 1 Inss I

(overall acceptability) Tnana19fun1ada

Table 21 Panel scores and shear force values of veal chops of veal calves fed different diets

Diets

MR MR+SF1 MR+SF2 MR+SF3 Mamamate SEM P value

Panel scores

Tenderness' 4.71 4.87 4.00 5.04 4.87 0.08  0.080
Flavour’ 6.21 5.92 5.33 5.46 6.17 009 0.3l
Juice’ 467 521 4.87 487 5.62 008  0.160
Ovenall acceptability' 575  5.83 4.92 5.67 5.58 007  0.109

Shear values
Shear, N 30.22 20.75 29.35 28.07 27.91 0.36 0.662
Total energy, J 0.79 0.80 0.79 0.72 0.72 0.0002 0.319

* Means within row showing different superscripts are significantly different (p<0.05)

o= extremely tender ; 1 = extremely tough

29 = no off flavour ; 1 = strong off flavour

‘9= extremely juicy ; 1 = extremely dry

'9 = like extremely, extremely tender, juicy and no off flavour ; 1 = dislike extremely, extremely

tough, dry and strong off flavour
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aouanlusisusifognin (fat quality of veal)
Wanansalushundianiie (faty acid)

Sunammluiuhuilegna tinansaluiufifinsende Usinunsaluiudud
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(C18:3) wu'juéagnTﬂ“l'unrjuﬁ"lé’%’uumﬁﬂnﬁﬁsaﬁaﬁ'&mﬁm 15% Tuddaridi 4 veams
naneadiyIura myristic acid F4gA (P<0.05) 5990911 A9 (lognlalungunaugu iiognladi
I@svufuiiiuddanies 15% lufilaniii 8 veanmanes uaz;&aqﬂiﬂﬁ"lﬁ’%'numﬁﬂu
JuFendivia Mamamate uaziiiogn Tad 14yumdendidutlsdamaes 15% luddaniii 6
Y040 15NARBS TU5H1D myristic acid Ani1gn Talundudu 4 edreiifoddy uazUSina
palmitic acid Huud I wRerAvUSuIa myristic acid M TVUTIIY stearic  acid,
palmitoleic, linoleic acid 01ag linolenic acid mmséﬁlgﬂiﬂnﬂndumwﬂam fiSuala
HANANAUNNADA daulSuna oleic acid ‘Iijmfrﬁ)gﬂiﬂ‘luﬂijﬂﬂ?Uﬂﬂl!ﬁztﬁﬂgﬂiﬂiuﬂdnﬁ
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o ] 1 1]
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Table 22 Fatty acid composition of longissimus dorsi of veal calves fed different diets

Diets

MR  MR+SF MR+SF MR+SF Mamamate SEM P value

Saturated fatty acid

Myristic (C14:0) 7.94°  828° 2.99° 645% 586"  0.05 0.0001
Palmitic (C16:0) 2167  2538°  1545° 2030°  2081° 023 0.0001
Stearic (C18:0) 7.64 8.23 9.11 6.99 8.53 040  0.852

Total unsaturated fatty acid
Mono unsaturated fatty acid
Palmitoleic (C16:1)  3.54 2.63 3.26 3.24 3.02 0.02  0.236
Oleic (C18:1) 3404°  2487° 28317 3348 3060" 064  0.005
Total poly unsaturated fatty acid
Linoleic (C18:2) 2182 2715 28.11 24.69 27.75 056  0.058

Linolenic (C18:3)  3.30  3.46 5.01 4.85 3.43 0.09 0203
Total technological property
FAR® 1.70° 144" 251° 1977 1.89°  0.004 0.0002
C18:0/C18:2 0.35 0.31 0.32 0.29 032 0001 0958
P/S ratio’ 0.68° 077" 1.29° 088" 0.90°  0.001 0.0003
Adijust P/S ratio’ 085"  0.99° 1.83° 114" 1.19°  0.003 0.0001
DBI’ 69.00°  6639°  77.77°  73.05% 7212 056 0.0004

*** Means within row showi ng different supetscripts are significantly different (p<0.05)
2 Milk replacer and supplementation with soy flour 15% at 4, 6, 8 week, respectively.
“= Ration of unsaturated to saturated fatty acids, = Polyenic acid to saturated fatty acids

¢ = Ration calculate without considering stearic, "= Double bonds index = double bonds per 100 fatty acids



75

n1sfiuve iy (thiobarbituric acid, TBA)
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Table 23 TBA values, cholesterol and triglyceride content of meat of veal calves fed different diets

Diets

MR  MR+SF' MR+SF MR+SF’ Mamamate SEM P value

TBA value, mg 087" 098" 116"  075° 135% 0002 0002
malonaldehyde/kg fat

Cholesterol 88.59 114.74 113.34 76.23 103.38 2452 0.084
(mg/100g meat)

Triglyceride 0.68 1.60 0.55 0.42 0.71 0.02 0091
{g/100g meat)

*>* Means within row showing different superscripts are significantly different (P<0.05)

53 Milk replacer and supplementation with soy flour 15% at 4, 6, 8 week, respectively



