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ABSTRACT

A total of 80 pigs were used to investigate the effect of dietary glycine betaine(N,N,N-trimethylglycine) on
pork quality during cold storage. About 70 kg pigs were randomly alloted into one of four experimental diet
groups(0%, 0.2%, 0.4% and 0.6% glycine betaine). Pigs were slaughtered at approximately 110 kg live
weight, and pH, color(CIE L* a* b*), shear force, sarcomere length, lipid oxidation and composition of fat-
ty acid were measured in pork loin for 13 days of cold storage. The concentration of glycine betaine in
pork loin was significantly increased(P <0.05) with increasing of glycine betaine level in diet. Pork loins
from dietary betaine groups showed significantly higher muscle pH and lower CIE b* values compared to
control group after 13 days of storage. There were significant differences in shear force values among pork
loins from diet groups at 24 hrs postmortem. However, pork loins from control diet showed longer sarco-
mere length than those of dietary betaine groups. Dietary glycine betaine increased the ratio of saturated fatty
acids and decreased unsaturated fatty acids in pork loins. Especially the ratios of linoleic and myristic acid were de-
creased with increasing dietary betaine level. However, dietary glycine betaine did not affect lipid oxidation
(TBARS) and sensory evaluation during cold storage.

(Key words : Glycine betaine, Pork quality, Pig diet, Pork evaluation)
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Table 1. Formula of experiment diet(%, as

fed basis)
Item Experiment diet
Ingredients
Yellow corn 69.25
Soybean meal 14.68
Wheat bran 5.65
Rapeseed meal 3.00
Limestone 1.00
Tricalcium phosphate 0.84
Salt 0.30
Vitamin* 0.10
Mineral** 0.10
Animal fat 1.00
Molasses 4.00
Lysine 0.08
Antibiotics(CTC)*** 0.00
Total 100.00
Chemical Composition
DE(kcal/kg) 3,300.00
Crude protein(%) 14.00
Lysine(%) 0.75
*Vitamin : vit A, 4,0001U; vit D3, 800IU; vit E,
151U ; vit 3, 2mg; thiamin, 8mg; riboflavin, 2mg ;
vit B, 16mg; pantothenicacid, 11lmg; niacin,

20mg ; biotin, 0.02mg.

** Mineral : Cu, 130mg; Fe, 175mg; Zn, 100mg;
Mn, 90mg; I, 0.3mg; Co, 0.5mg; Se, 0.2mg.
*** Antibiotics : Nincomycin, 44ppm; Carbadox, 50ppm ;

Penicillin, 50ppm; Sulfathiazole, 100ppm; CTC,
100ppm.
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Table 2. GC conditions for analysis of fatty
acid compositions

Item Conditions

Instrument Hewlett Packard 6890 Gas
chromatography

Column 5% Phenyl methyl siloxane
30m x 320um

Temperature program 5°C/min

Detector Flame lonization Detector
(FID)

Initial temperature 50 C

Initial time 1 min

Final temperature 200 C

Final time 40 min

Injector temperature 270 C

Dector temperature 270 C

Carrier gas He

Split ratio 90:1
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Table 3. Effect of dietary glycine betaine on pH in pork loin during storage

Storage period (days)

Treatments 1 5 9 13
C 5.50 = 0.09 552 + 0.10 5.56 + 0.07 551 + 0.07°
T1 5.50 + 0.08 5.50 + 0.01 5.56 + 0.02 5.56 + 0.03"
T2 5.47 + 0.04° 552 + 0.04% 5.58 + 0.05° 556 + 0.01"
T3 5.52 + 0.06 5.54 + 0.07 5.59 = 0.05 5.61 + 0.04"

Y C: commercial diet, T1:containing 0.2% glycine betaine, T2:containing 0.4% glycine betaine, T3

0.6% glycine betaine.

ABCD
ab,cd

: containing

Means in the same column with different letters are different(P < 0.05).
Means in the same row with different letters are different(P < 0.05).

— 825 —



Park et al. ;

Effect of Dietary Glycine Betaine on Meat Quality

Table 4. Effect of dietary glycine betaine on meat color in pork loin during storage

Storage period (days)

Treatments
1 5 9 13
C 49.49 + 4.00° 47.02 + 2.09° 49.00 + 3.91° 56.99 + 2.25°
L T1 49.25 + 3.79° 49.84 + 2.60° 4722 + 2.21° 55.88 + 2.29°
T2 47.09 + 293 47.07 + 2.16° 47.01 + 2.45° 56.81 + 2.34°
T3 47.88 + 2,55 49.47 + 3.45° 4750 + 3.10° 55.88 + 1.39°
C 12.69 + 1.93% 17.05 + 1.93"% 16.80 + 1.63™ 7.94 + 1.11°
- T1 12.75 + 1.27% 16.39 + 2.26"% 16.39 + 2.26™ 7.80 + 0.93°
T2 15.90 + 3.16"® 18.00 + 3.85™ 13.69 + 1.59%° 7.07 + 0.7%°
T3 15.12 + 3.12™ 14.94 + 2.34% 15.75 + 2.04"% 752 + 1.13°
C 5.27 + 156 7.41 + 1.10° 6.82 + 1.23"% 7.45 + 1.15™
o T1 445 + 1.11° 754 + 1.35° 754 + 1.35™ 6.61 + 1.09"%
T2 4.98 + 2.07° 7.29 + 2.65° 5.42 + 1.30% 6.63 + 1.07°%®
T3 479 + 2.08° 7.03 + 1.81° 5.72 + 1.59°® 5.87 + 1.315®

Y'C: commercial diet, T1:containing 0.2% glycine betaine, T2:containing 0.4% glycine betaine, T3 : containing

0.6% glycine betaine.
ABCD
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Means in the same column with different letters are different(P < 0.05).
Means in the same row with different letters are different(P < 0.05).
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Table 5. Effect of dietary glycine betaine on shear force iin pork loin during storage

Storage periods

Treatments”
1 5 9 13
................................................... KQIEm? oeveeeeieensinc
C 3.13 + 0.67™ 3.00 + 0.75° 2.93 + 0.67% 1.70 + 0.41°
T1 3.65 + 0.40% 2.87 + 0.55° 2.63 + 0.52°° 2.28 + 0.60™
T2 4.43 + 0.66"™ 3.60 + 081" 3.34 + 051" 2.07 + 0.65"%
T3 3.98 + 0.84% 3.21 + 0.46% 2.71 + 0.54° 1.98 + 0.50*

Y C: commercial diet, T1:containing 0.2% glycine betaine, T2 :containing 0.4% glycine betaine, T3: containing

0.6% glycine betaine.
ABCD

ab,cd

Means in the same column with different letters are different(P < 0.05).
Means in the same row with different letters are different(P <0.05).
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Table 6. Effect of dietary glycine betaine on sarcomere length in pork loin during storage

Storage periods

Treatments?
1 5 9 13
C 0.75 + 0.05"° 0.83 + 0.04"° 0.87 + 0.08"" 0.94 + 0.08"%
T1 0.67 + 0.12°%° 0.70 + 0.11% 0.78 + 0.165® 0.83 + 0.16%%*
T2 0.73 + 0.04"° 0.85 + 0.07°° 0.91 + 0.12°* 1.00 + 0.22"
T3 0.61 + 0.17% 0.65 + 0.085* 0.73 + 0.115® 0.80 + 0.11%

Y C: commercial diet, T1:containing 0.2% glycine betaine, T2 :containing 0.4% glycine betaine, T3: containing

0.6% glycine betaine.
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Table 7. Effect of dietary glycine betaine on TBARS in pork loin during storage

Storage period(days)

Treatments
1 5 9 13
............................................. MGMA/KG MEAL ++verveeensemannsmssminiiseinininin,
C 0.20 + 0.02° 0.21 + 0.01° 0.22 + 0.01° 0.24 + 0.01°
T1 0.20 + 0.02° 0.20 + 0.01° 0.21 * 0.03° 0.24 + 0.05%
T2 0.19 + 0.06" 0.20 + 0.02° 0.22 + 0.03* 0.23 + 0.04°
T3 0.20 + 0.03° 0.20 + 0.01° 0.22 + 0.03" 0.24 + 0.02°

Y'C: commercial diet, T1:containing 0.2% glycine betaine, T2 :containing 0.4% glycine betaine, T3: containing

0.6% glycine betaine.

2 MA : Malondialdyhyde.
ABCD
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Table 8. Effect of dietary glycine betaine on fatty acid in pork loin during storage

Fatty acid (%)

Treatments”

C T1 T2 T3
Myristic acid (14 : 0) 1.55" 1.35° 1.44"8 1.40%®
Palmitic acid (16 : 1) 20.07"® 19.57° 21.54" 20.63*°
Palmitoleic acid (16 : 0) 3.15° 2.96° 3.42% 2.57°
Stearic acid (18:0) 13.15° 13.94° 13.69° 15.25"
Oliec acid (18:1) 43.56 43.90 43.75 43.37
Linoleic acid (18:2) 14.96" 14.45"® 12.56° 13.09°
Linolenic acid (18:3) 1.36 1.42 1.49 1.47
Avrchidonic acid (20: 4) 2.20 241 211 222
SFA/USFA 34.77 | 65.23 34.86 / 65.14 36.67 / 63.33 37.28 | 62.72

Y'C: commercial diet, T1:containing 0.2% glycine betaine, T2:containing 0.4% glycine betaine, T3: containing

0.6% glycine betaine.

2 SFAJ/USFA: saturated fatty acid/unsaturated fatty acid.
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Table 9. Effect of dietary glycine betaine on sensory evaluation in pork loin during storage

Storage periods

1)
Treatments 1 5 9 13
C 3.32 35 34 33
T1 3.8 3.6 35 3.4
Fresh meat color T 358 37 36 35
T3 3.9 3.6 34 34
C 4.2 45 45 4.2
Fresh meat T1 4.1 46 4.4 41
flavor T2 43 4.6 45 4.3
T3 4.4 4.8 4.6b 4.3°
C 43" 4.4 46 4.2°
Fresh meat T1 4.4 4.4 45 4.2
Acceptability T2 43 44 4.5 43
T3 4.3 4.2 4.3 4.1
C 3.2 33 35 35
Cooked meat T1 3.3 34 35 3.4
flavor T2 34 3.2 36 3.3
T3 3.4 3.3 3.6 35
C 3.6 38 4.0 4.1
Cooked meat T1 35 3.8 3.9 4.2
tenderness T2 35 3.6 3.8 41
T3 3.4 3.7 3.8 4.0
C 3.9 38 4.0 4.1
Cooked meat T1 3.8 3.7 3.9 4.1
juiciness T2 3.7 3.9 3.9 4.0
T3 3.7 3.7 3.7 4.0
C 4.2 4.3 45 4.4
Cooked meat T1 4.1 42 45 4.6
acceptability T2 42 44 44 45
T3 4.2 4.3 4.6 4.6

Color(5 : intensive, 1:poor), Flavor(5:good, 1:bed), Tenderness(5:soft, 1:tough), Juiciness(5:Juicy, 1:dry),

Acceptability(5 : good, 1:bed).

Y'C: commercial diet, T1:containing 0.2% glycine betaine, T2:containing 0.4% glycine betaine, T3 : containing
0.6% glycine betaine.

ABCD Means in the same column with different letters are different(P < 0.05).

04 Means in the same row with different letters are different(P < 0.05).
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