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Effects of drinking water containing trimethyl glycine or
ascorbic acid on growth performance and blood parameter
in ducks under scorching heat wave
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Abstract : The objective of this study was to determine the effect of drinking water containing
trimethyl glycine or ascorbic acid on growth performance and blood parameter profiles of duck
exposed to scorching heat stress. A total of 480 ducks were randomly assigned to the following
eight experiment groups for 42 days : control group C with general water, treatment group 1 (T1)
with drinking water containing 100 ppm ascorbic acid, treatment group 2 (T2) with drinking
water containing 200 ppm ascorbic acid, treatment group 3 (T3) with drinking water containing
300 ppm ascorbic acid, treatment group 4 (T4) with drinking water containing 400 ppm trimethyl
glycine, treatment group 5 (T5) with drinking water containing 800 ppm trimethyl glycine,
treatment group 6 (T6) with drinking water containing 1,200 ppm trimethyl glycine, treatment
group 7 (T7) with electrolytes of KCl (0.5%) + NaHCO; (1.0%)+NaCl (0.5%). Our results
revealed that the body weights and feed intakes of treatment groups, especially T3 and T6, were
increased compared to the control group, where as the feed conversion ratios of treatment groups
were decreased (p<0.05). Blood levels of total cholesterol, triglyceride, LDL-C, glucose, AST, ALT
and pH in treatment groups were lower compared to those in the control group (p<0.05). Blood
levels of red blood cell, platelets profiles, electrolyte and gas in treatment groups were higher
compared to those of the control group (p<0.05).
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Table 1. Formula and chemical composition of the experimental diet

24 14 &4

Weke) Co B a2 Fa0] 029 8 oS 2 AN HAE BT 3

(Yoas—fed)

Finisher (22-42 days)

Ingredients Starter (1-21 days)
Yellow corn grain 50.30
Soybean meal 33.50
Wheat 5.00
Tallow 4.00
Whole soybean -
Fish meal 3.00
Betaine -
Limestone 1.04
Dicalcium phosphate 0.83
Common salt 0.20
Mineral premix® 0.55
Vitamin premix” 0.80
L-Lysine 0.31
DL-Methionine 0.39
Threonine -
Choline chloride (50%) 0.08
Tryptophan -
Calculated composition

ME, M]J/kg 13.38
Crude protein, % 22.99
Calcium, % 0.87
Available P, % 0.50
Lysine, % 1.41
Methionine, % 0.65

58.82
18.00
9.00
5.00
4.10
1.00
0.98
0.70
0.25
0.50
0.60
0.45
0.35
0.11
0.10
0.04

13.38
18.51
0.83
0.46
1.12
0.58

*Mineral mix supplied per kilogram diet: Mn, 110,000 mg; Zn, 100,000 mg;

Fe, 40,000 mg; Se, 300 mg; Cu, 5,000 mg; I, 1,250 mg; Co, 250 mg.

bVitamin mix supplied per kilogram diet: vitamin A, 10,000,000 IU; vitamin Ds 5,000,000 I1U;
vitamin E, 20,000 IU; vitamin K, 3,000 mg; vitamin B;, 2,000 mg; vitamin B, 6,000 mg;
vitamin B, 3,000 mg; vitamin Bj;, 16,000 mg; pantothenic acid, 13,000 mg; folic acid, 1,500
mg; niacin, 50,000 mg; biotin, 100 mg.
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Table 2. Effect of feeding drinking water containing vitamin C or trimethylglycine on growth

performance in meat duck under scorching heat wave

Groups'
C T1 T2 T3 T4 T5 T6 T7  PSE?
Body weight (g)
Initial 4835  48.60 4856 4857 4855 4834 4848 4847 2061
1-21 days 1,330 1,326 1,352 1,336 1,325 1,343 1,343 1,345 72.06

1-42 days 2,886°  3,025° 3,058 3,158 3,034 3061° 3,144° 3,008 125.8
Body weight gain (g)

1-21 days 1,282 1,277 1,303 1,287 1276 1,294 1295 1296 6.072
1-42 days 2,838°  2,977° 3,009° 3,110° 2,985° 3,013° 3,095 2,960° 17.27
Feed intakes (g)

1-21 days 1,849 1,830 1,860 1,859 1,843 1,852 1853 1,848 81.57
22-42 days 3,090  4,173" 4,158 4,225 4,183  4,156° 4210° 4,167 155.7
1-42 days 5802° 6,002 6,018 6,084 6,024° 6,008 6,069 6,015 2182
FCR?

1-21 days 1.39* 138 138" 139" 139 138" 138" 137" 0.041
1-42 days 201 198 197 1926 198  1.96° 193"  200° 0.106

'C: control group with general water, T1: treatment group with drinking water containing 100
ppm ascorbic acid, T2: treatment group with drinking water containing 200 ppm ascorbic acid,
T3: treatment group with drinking water containing 300 ppm ascorbic acid, T4: treatment
group with drinking water containing 400 ppm trimethyl glycine, T5: treatment group with
drinking water containing 800 ppm trimethyl glycine, T6: treatment group with drinking water
containing 1200 ppm trimethyl glycine, T7: treatment group with electrolytes of
KCI(0.5%)+NaHCO5(1.0%)+NaCl(0.5%); ’pooled standard errors; >feed conversion ratio;
wbede(pd0.05).

Fig. 1. % Decrease in AST and ALT by feeding drinking water containing vitamin C or trimethyl

glycine water in meat duck under scorching heat wave.
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Table 3. Effect of feeding drinking water containing vitamin C or trimethylglycine on blood lipid

profile, glucose, AST and ALT in meat duck under scorching heat wave under scorching

heat wave
Groups

C T1 T2 T3 T4 T5 T6 T7 PSE
TC (mg/dL) 303.6  265.3° 272.3°  246.2¢ 258.4° 261.9° 253.2° 275.7° 3.856
HDL-C (mg/dL)  75.39° 88.95¢ 89.45¢ 120.0° 93.60° 95.68° 102.9"® 76.64° 2.797
TG (mg/dL) 1415 105.7° 100.7¢  79.15¢ 112.3° 115.2° 83.18° 136.0° 4.370
LDL-C (mg/dL)  172.3* 129.8° 148.3" 93.39¢ 132.6° 148.3° 127.7° 165.5° 5.148
Glucose (mg/dL)  190.7*° 182.7° 172.8% 160.7%8 164.6° 177.7° 162.9" 167.8° 2.061
AST (IU/L) 86.00° 45.33% 4433 3523° 51.33° 42.67¢ 4833 7833 3.550
ALT (IU/L) 47.67° 4133 37.83¢ 2867 44.17° 33.67° 3583 43.83" 1.253

abedele(n(0.05).
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Table 4. Effect of feeding drinking water containing vitamin C or trimethylglycine on red blood

cell and platelet profile in meat duck under scorching heat wave under scorching heat

wave
Groups
C T1 T2 T3 T4 T5 T6 T7 PSE

RBC
HCT (%) 31.02¢  37.61%  43.53°  4737° 4131 43.40° 46.81° 37.48  1.044
RBC (M/uL) 3514 4.57° 443 647 4.02° 414 547°  4.12°  0.183
Hb (g/dL) 1218 16.66° 18.50°  22.42° 17.92¢ 21.21° 25.42° 1824  0.795
MCV (fL) 127.8° 13574 147.3° 1495 140.1°  141.3° 1509 140.3°  1.721
MCHC(g/dL) 37.260  43.25°  52.19°  57.26° 49519 5116© 5525 47.77¢  1.407
RDW (%) 431°  548% 635 802  6.05 671° 7.77° 550 0257
Platelets
PLT (K/uL) 2428 35.69° 3825 4733 4206% 4437° 50.13* 37.37°  1.594
PCT (%) 0.03°  0.05° 0.06 0.06> 0.05* 0.05* 007 003 0.001
MPV (fL) 833" 10.22° 14.20°  18.31* 14.41° 1437 1666° 12214  0.645
abedef(540.05).

Table 5. Effect of feeding drinking

water containing vitamin C
electrolytes in meat duck under scorching heat wave

or trimethylglycine on blood
under scorching heat wave

(mmol/L)
Groups
C T1 T2 T3 T4 T5 T6 T7 PSE
Sodium (Na®) 140.6°  148.1° 150.6° 152.6° 147.2° 150.1* 150.2° 140.5° 7.070
Potassium (K*) 3.80°  4.57°  5.01*  5.11° 450 437 455> 419 0.093
Chloride (CI) 107.2°  113.4%  114.2* 1152*  113.4* 1152*  1146* 113.3* 5.610
*Pe4(p<0.05).
om E3], HEH 300 ppm(T3)e] 7 Horo 4. 2 E
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Table 6. Effect of feeding drinking water containing vitamin C or trimethylglycine on blood pH
and gas concentration in meat duck under scorching heat wave under scorching heat

wave
Groups
C Tl T2 T3 T4 TS T6 T7 PSE
pH 7430 741 740 735 7.40°  7.40°  7.39°  7.43°  0.410

PCO, (mmHg)  41.72¢ 45.78° 49.01* 49.27°
HCO3; (mmol/L) 21.23> 26.01* 27.12° 26.67°
AnGap (mmol/L) 14.73° 17.32° 18.90° 18.87°
TCO, (mmol/L) 21.50¢ 27.65> 29.40°  29.37°

48.21% 47,49 47.07* 39.60° 1.723
25.66° 27.21° 26.60* 20.33> 0.502
17.02% 17.88" 18.47* 14.73 0.379
29.01° - 26.55° 28.27* 21.53¢ 0.711

04(p<0.05).
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