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Abstracts

A 90-d trial was conducted to determine the influence of additives such as pegmatite (Peg), precious stone (PS), grape
pomace extracts (GPEx) and complexes of these additives (Peg + GPEx and PS + GPEx) via evaluation of meat quality
including sensory properties in 90 d old finishing pigs. There were no significant differences in the approximate composi-
tion and physiochemical characteristics, including meat color, among the treated groups. However, the Peg treated group
was found to have a higher water holding capacity than the other groups. The shear-force was evaluated as an indicator of
hardness and found to be lower in the Peg and GPEx treated groups, and this tendency was greater when the complex of Peg
and GPEx was supplied. No significant differences were observed among groups following analysis of the free amino acid
composition and fatty acid (FA) composition. Sensory evaluation of the boiled loins showed significantly (p<0.05) better
results from pigs fed diets containing Peg and GPEx complex. These results suggest that Peg may improve the water holding
capacity and tenderness. In addition, supplementation with a complex of Peg and GPEx may improve tenderness.
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Table 1. Formula and chemical composition of experimental diets

Basal diet
Ttems Early finishing pig Late finishing pig
Control Peg”  PS?  GPEx? GP]e)%;) GPPSE;) Control ~ Peg PS GPEx IZ?I%E; gi];x

Ingredients (%)

Corn 51.30  51.50 5150 51.50  51.30 5130 58.61 58.21 58.21 58.21 57.81 57.81

Wheat 3.00 3.00 3.00 3.00 3.00 3.00 5.00 5.00 5.00 5.00 5.00 5.00

Soybean meal 3250 3250 32,50 3250 3250 3250 2450 2450 2450 2450 24.50 2450

Limestone 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80

Dicalcium phosphate 1.80 1.80 1.80 1.80 1.80 1.80 1.40 1.40 1.40 1.40 1.40 1.40

Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35

Tallow 5.60 5.60 5.60 5.60 5.60 5.60 5.30 5.30 5.30 5.30 5.30 5.30

Molasses 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00

L-Lysine HCI1 0.28 0.28 0.28 0.28 0.28 0.28 0.17 0.17 0.17 0.17 0.17 0.17

Probiotics 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

Vitamin 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07

Mineral 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Premix 0.60 0.60 0.60 0.60 0.60 0.60 0.50 0.50 0.50 0.50 0.50 0.50
Feed additives

Peg - 0.20 - - 0.20 0.20 - 0.40 - - 0.40 -

PS - - 0.20 - - - - - 0.40 - - 0.40

GPEx - - 0.20 0.20 0.20 - - - 0.40 0.40 0.40

Total 100 100 100 100 100 100 100 100 100 100 100 100

Chemical composition (%)

Crude protein 19.60 16.6

Crude fat 7.70 7.4

Calcium 0.85 0.73

Phosphorus 0.43 0.35

Lysine 1.20 0.87

Methionine 0.35 0.28

ME(kcal/kg) 3,400 3,400

DPeg : pegmatite powder.
2PS : precious stone powder.
9GPEx : grape pomace extracts.

“Peg + GPEx : complex of pegmatite powder and grape pomace extracts.
9PS + GPEx : complex of precious stone powder and grape pomace extracts.
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Table 2. Effect of feed additives on proximate composition (%) of pork?

Group Item Moisture Crude protein Crude fat Crude ash
Control 74.4740.61N7 24.96+0.58" 1.40+1.02™ 1.1440.02"
Peg? 74.23+0.74 25.05+0.62 1.62+0.66 1.19+0.03
ps? 74.48+0.86 24.66+0.17 1.91+0.13 1.14+0.03
GPEx¥ 74.73+0.40 24.73+0.39 1.36+0.59 1.24+0.12
Peg + GPEx” 74.83+0.43 24.47+0.56 1.78+1.15 1.210.07
PS +GPEx® 74.67+0.96 24.29+0.72 1.01+0.44 1.19+0.05

DM. longissimus dorsi.

?Peg: the group supplied with pegmatite powder.

9PS: the group supplied with precious stone powder.
YGPEx: the group supplied with grape pomace extracts.

9Peg + GPEx: the group supplied with pegmatite powder and grape pomace extracts.
9PS + GPEx: the group supplied with precious stone powder and grape pomace extracts.

PMean=SD. NS=Not significant (»>0.05).
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Table 3. Effect of feed additives on pH, cooking loss, water holding capacity (WHC), hardness of pork”

Group Item pH Cooking loss (%) WHC (%) Hardness (kg/ cm?)
Control 5.51£0.01N7 37.84+0.77N8 38.74+4.55° 595.85+45.85%
Peg? 5.46=0.03 37.23+0.98 48.51+4.95° 474.71£99.70°
pPs? 5.59+0.05 36.58+0.95 38.59+3.26° 609.16+55.00°
GPEx¥ 5.52+0.01 36.74+1.37 42 424329 529.23+4 .67
Peg + GPEx” 5.53£0.15 38.68+1.66 38.68+5.66° 420.06+30.26°
PS + GPEx? 5.58+0.03 36.65+1.84 39.15+3.75° 488.14+98.27%

VM. longissimus dorsi.

DPeg: the group supplied with pegmatite powder.

9PS: the group supplied with precious stone powder.
“GPEx: the group supplied with grape pomace extracts.

9Peg + GPEx: the group supplied with pegmatite powder and grape pomace extracts.
9PS + GPEx: the group supplied with precious stone powder and grape pomace extracts.
"Mean+SD. NS=Not Significant (p>0.05). **Means with different superscripts in the same row differ significantly (p<0.05).
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Table 4. Effect of feed additives on color of pork"

Group Item Lightness Redness Yellowness
Control 50.93+2.6M7  7.38+1.28  3.81+0.40M
Peg? 53.06+2.44 8.77+0.49 4.54+0.91
pPs? 4747+5.81 8.4742.57 3.06+1.41
GPEx" 50.20+1.64 6.53+0.78 3.05+0.69
Peg + GPEx”  51.03+4.81 7.14+1.29 3.67+1.33
PS + GPEx®  48.16+2.07 7.89+0.64 3.21+0.25

YM. longissimus dorsi.

DPeg: the group supplied with pegmatite powder.

9PS: the group supplied with precious stone powder.

YGPEx the group supplied with grape pomace extracts.

SPeg + GPEx: the group supplied with pegmatite powder and
grape pomace extracts.

9PS + GPEx: the group supplied with precious stone powder and
grape pomace extracts.

"Mean+SD. NS=Not Significant (»>0.05).
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Table 5. Effect of feed additives on amino acid composition of pork”

Item Control Peg? Ps? GPEx" Peg + GPEx” PS + GPEx®
Aspartic acid 30.17+4.30N7 36.01+25.80 37.85+14.30 42.24+8.71 40.70+7.83 42.08+11.80
Threonine 82.47+9.40 77.0018.70 106.27+6.30 106.04+13.40 86.85+10.90 90.96+10.90
Serine 93.70£10.50 88.89+27.20 119.95+12.70 121.89£11.70 95.26+17.70 148.24+65.30
Glutamic acid 151.09+8.06 174.85+7.25 156.38+19.90 170.02+8.58 152.79+43.60 144.16+16.30
Glycine 170.13£12.40 165.79£15.50 178.82+11.10 173.10£12.30 165.17+£26.40 154.76+3.99
Alanine 345.67+30.60 373.93+134.00  480.71£67.10 475.22+53.50 373.36+44.40 381.69+29.10
Valine 126.51+6.99 128.56+1.90 147.03+9.99 145.47+10.90 130.55+16.00 135.27+6.64
Methionine 104.86+7.67 86.96+14.60 121.89+16.60 120.97+10.30 108.80+10.00 114.32+17.20
Isoleucine 96.68+8.98 103.68+20.60 120.54+10.60 122.03+7.52 107.72+12.10 110.28+9.98
Leucine 156.76+15.90 162.21£42.10 192.30+16.40 202.15+14.70 166.35+23.60 176.56+24.10
Tyrosine 118.01£13.00 121.26+23.70 142.98+16.00 146.15+8.89 133.83+7.76 137.54+12.40
Phenylalanine 114.49+9.55 118.52+20.50 137.10£15.00 136.00+7.62 121.3148.62 124.54+13.50
Lysine 85.29+6.87 78.74+18.80 101.01£10.90 105.07+8.97 98.25+16.50 98.25+16.50
Histidine 39.30+4.80 36.41+7.91 46.35£6.52 47.06+3.98 37.33+5.81 40.75+2.79
Arginine 78.80+£9.53 72.31420.50 94.03+11.50 101.14+8.24 79.57+14.60 85.74+14.80
Proline 52.18+9.21 49.81+11.50 59.54+1.96 52.31+7.12 48.60+5.57 51.98+3.04
Total 1846.16+133 1874.89+423 2242.81+193 2266.86+135 1930.97+246 2037.13x121

YM. longissimus dorsi.
?Peg: the group supplied with pegmatite powder.

9PS: the group supplied with precious stone powder.
YGPEx: the group supplied with grape pomace extracts.
9Peg + GPEx the group supplied with pegmatite powder and grape pomace extracts.
9PS + GPEx: the group supplied with precious stone powder and grape pomace extracts.
PMean=SD. NS=Not Significant (»>0.05).
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Table 6. Effect of feed additives on fatty acid composition (%) of pork"

Control Peg” PS? GPExY Peg + GPEX” PS + GPExY
Cl14:0 1.43£0.067 1.40£0.10 1.40£0.10 1.27+0.15 1.47£0.21 1.50£0.26
C16:0 25.67+0.93 26.40+0.70 25.57+1.67 24.50+0.96 25.37+0.35 25.23+1.50
Clé6:1 3.17+0.49 3.17+0.38 2.73+£0.49 3.03+0.32 2.97+0.50 3.30+0.69
C18:0 13.60+1.99 14.53+1.11 14.47+0.84 13.63+1.42 13.30+0.98 13.43+0.78
C18:1 39.70+1.40 37.17+0.96 36.77+3.38 36.20+2.89 38.97+3.18 40.56+3.61
C18:2 14.97+1.69 14.13£2.08 18.03+3.50 20.07+2.78 20.03+£2.44 16.93+4.91
C18:3 0.67+0.06 0.57+0.12 0.67+0.06 0.70+0.00 0.70+0.10 0.60+0.00
SFAY 40.69+2.91 42.32+1.74 41.43+£2.24 39.43+1.44 40.11x1.10 40.18+1.03
MUFA? 43.72+4.07 42.87+1.72 39.92+1.47 39.80+3.68 39.17+£3.35 42.28+3.88
PUFA'? 15.58+1.71 14.81+£2.04 18.67+3.55 20.76+2.78 20.71£2.34 17.53+4.88
MUFA/SFA 1.08+0.17 1.01£0.07 0.97+0.03 1.01+0.12 0.98+0.11 1.05+0.07
PUFA/SFA 0.38+0.04 0.35+0.06 0.45+0.11 0.53+0.07 0.51+0.05 0.44+0.13
Total 100.00 100.00 100.00 100.00 100.00 100.00
VM. longissimus dorsi.
DPeg: the group supplied with pegmatite powder.
9PS: the group supplied with precious stone powder.
“GPEx: the group supplied with grape pomace extracts.
9Peg + GPEx the group supplied with pegmatite powder and grape pomace extracts.
9PS + GPEx: the group supplied with precious stone powder and grape pomace extracts.
"Mean+SD. NS=Not Significant (p>0.05).
®Saturated fatty acid.
9Monounsaturated fatty acid.
'9Polyunsaturated fatty acid.
Table 7. Sensory evaluation of M. pars humeralis and M.longissimus dorsi from pig fed different feed additives
M. pars humeralis
Item < .
Control Peg! Ps? GPEx” Peg + GPEx? PS + GPEx”
Color 3.13+0.99™ 3.53+1.06 3.60+1.06 3.27+0.96 3.80+1.01 3.73+0.80
Flavor 3.67+0.90™ 3.33+0.90 3.40+0.91 3.00£0.93 3.331.05 3.53£0.92
Juiceness 3.67+0.90N% 3.53+0.64 3.27+0.88 3.40+0.83 3.27+0.80 3.47+1.19
Texture 3.80+1.01N8 3.53+0.64 3.40+1.06 3.13+0.83 3.20+1.15 3.27+0.88
Taste 3.47+0.83N8 3.20+0.68 3.07+1.03 3.33+0.82 3.13+1.06 3.20+0.77
Overall acceptability 3.67+1.0N8 3.40+0.63 3.20+1.01 3.27+0.80 3.47+0.96 3.27+0.88
M. longissimus dorsi
Item
Control Peg" Ps? GPEx” Peg + GPEx" PS + GPEx®
Color 3.27£0.65% 3.18+0.40* 2.82+1.08° 3.91+1.22° 3.91%0.83° 3.271.01%
Flavor 3.27+0.7988 3.27+0.90 3.09+0.83 3.27+1.01 3.73+0.47 3.45+0.93
Juiceness 2.36£0.81N 3.09+0.83 2.27+0.79 2.64+0.67 3.09+1.30 2.91+0.83
Texture 2.64+0.81° 3.45+0.82° 2.45+0.52° 3.18+0.75® 3.45+0.82° 3.09+1.04%
Taste 2.82+0.87™ 3.27+0.90 2.82+0.75 2.91+1.04 3.27+0.65 2.91+0.70
Overall acceptability 2.91+0.83% 3.27+0.79%¢ 2.55+0.82¢ 3.36£1.03% 3.82+0.87* 3.27+0.79%

5=highly acceptable, 1=highly unacceptable.

DPeg: the group supplied with pegmatite powder.

2PS: the group supplied with precious stone powder.

9GPEx: the group supplied with grape pomace extracts.

“Peg + GPEx: the group supplied with pegmatite powder and grape pomace extracts.

9PS + GPEx: the group supplied with precious stone powder and grape pomace extracts.

9Mean+SD. NS=Not Significant (p>0.05). **Means with different superscripts in the same row differ significantly (p<0.05).
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