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Effect of Combined Supplementation Catechin and Vitamin C on Growth Performance,
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ABSTRACT The study was carried out to investigate the effects of dietary combined supplementation of antioxidants as
catechin and vitamin C on growth performance, meat quality, blood profiles and stress responses of broilers exposed to high
temperature. For this experiment, a total of 360 21-day-old male Ross 308 broilers were used. Treatments were assigned with
6 replicates per treatment and 10 birds per replicate in a 2 x 3 factorial design with vitamin C (0, 250 mg/kg) and catechin
(0, 600, 1,200 mg/kg). The heat stress environment was maintained at temperature 32+1C and relative humidity 60+5% for
24 hours until the end of the experiment. The supplemented antioxidants had no significant difference in weight gain, feed
intake and feed conversion ratio (P>0.05). The content of total cholesterol in blood had no interaction, but decrease (P<0.01)
in the supplemented catechin group. Also, the supplementation with catechin showed increase in the SOD activity of blood,
and lower corticosterone and IgM levels of broilers. The contents of HSP70 and MDA in liver decrease (P<0.05) with the
supplementation of antioxidants, and HSP70 showed an interaction between groups. DPPH radical scavenging ability in breast
meat increased (P<0.01) in catechin, but meat quality did not show difference according to treatments. Respiratory rate
decreased (P<0.05) in catechin, but no interaction with vitamin C. In conclusion, the combination of vitamin C and catechin
can alleviate stress under high temperature, such as HSP70 and MDA, but further study on the optimal supplemental level

is needed.

(Key words: catechin, vitamin C, feed additive, heat stress, broiler)
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Table 1. Effect of combined supplementation of catechin and vitamin C supplementation on growth performance in broilers during

high temperature

Vitamin C (mg/kg) 0 250 P-value
SEM'

Catechin (mg/kg) 0 600 1,200 0 600 1,200 C A% CxV
Initial body weight (g) 957.2 958.2 937.1 955.0 937.7 947.1 5.54 0.717 0.615 0.562
Final body weight (g) 1,916.6  1,969.2  1,953.6 2,033.8 19182 1,957.1 17.27 0.755 0.505 0.145
Body weight gain (g) 959.4 1,011.0 1,016.5 1,078.8 980.5 1,010.0 16.87 0.843 0.424 0.169
Feed intake (g) 1,692.0 1,703.3 1,713.0 1,7341 1,661.6  1,739.6 12.71 0373 0.730 0.379
FCR 1.78 1.69 1.69 1.61 1.72 1.73 0.03 0.984 0.530 0.178

' C, catechin; V, vitamin C; C x V, catechin x vitamin C.
FCR, feed conversion ratio.
SEM, standard error of means.
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Table 2. Effect of combined supplementation of catechin and vitamin C supplementation on meat quality of broilers during high

temperature
Vitamin C (mg/kg) 0 250 P-value'
SEM
Catechin (mg/kg) 0 600 1,200 0 600 1,200 C \Y% CxV
pH 6.13*  6.12*  6.16° 6.02° 6.08™  6.07™ 0.01 0.537 0.001 0.568
Cooking loss (%) 2349 2518 2585 26.95 25.07 22.84 0.42 0.660 0.889 0.013
WHC (%) 63.81 6403  63.62 63.58 63.11 63.83 0.14 0.900 0.280 0.290
Drip loss (%) 2.70 2.57 2.02 2.45 2.62 2.29 0.19 0.561 0.958 0.864
Shearing force (kg/cm?) 1.60 2.01 1.99 1.70 1.67 2.00 0.06 0.065 0.532 0.265
Meat color
L 5263 5111 5138 51.94 51.36 50.92 0.25 0.131 0.560 0.929
a’ 247 1.55 1.64 1.97 1.86 2.03 0.08 0.051 0.710 0.078
b’ 10.50°  10.54°  11.30° 1149°  1276°  11.85® 0.19 0.348 0.001 0.217

*¢ Means in same rows with different superscripts are significantly different (P<0.05).

' C, catechin; V, vitamin C; C x V, catechin x vitamin C.
WHC, water holding capacity.
SEM, standard error of means.
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Table 3. Effect of combined supplementation of catechin and vitamin C supplementation on composition of leukocyte and erythrocyte
profile in broilers during high temperature

Vitamin C (mg/kg) 0 250 SEM P-value'

Catechin (mg/kg) 0 600 1,200 0 600 1,200 C \Y% CxV
WBC (K/uL) 2505 2137 19.95° 273 2079 2244° 048 0.024 0.891 0.885
HE (K/uL) 8.07 6.44° 5.98° 7.00% 6.16° 6.84% 0.21 0.033 0.707 0.693
LY (K/uL) 12.80° 11.55 10.90° 12.14°  1143° 1206 017 0.026 0.718 0.701
H/L ratio 0.62 0.55 0.54 0.57 0.53 0.56 0.01 0.142 0.473 0.467
MO (K/uL) 2.44° 2.20% 2.05° 224%  2.14%® 2.20% 0.04 0.227 0.886 0.883
EO (K/L) 1.26° 0.85° 0.76° 1.00° 0.80° 0.92° 0.04 0.005 0.575 0.544
BA (K/uL) 0.48"° 0.28° 0.25 0.32° 0.25° 0.31° 0.02 0.019 0318 0.287
RBC (K/uL) 241° 2.11° 2.04° 2.16° 2.09° 2.17° 0.02 0.005 0.407 0.349
Hb (g/dL) 8.72° 7.71° 7.48° 7.90° 7.60° 7.85° 0.09 0.003 0.323 0.267
HCT (%) 26.00° 2278 22.63° 23400 2215°  22.50° 0.31 0.003 0.072 0.050
MCV (fL) 107.84™  107.88™  110.72° 10822 105.69° 103.42°  0.65 0.721 0.018 0.016
MCH (pg/dL) 36.28 36.56 36.60 36.56 36.33 36.19 0.19 0.995 0.756 0.762
MCHC (g/dL) 33.63% 3388 3313 33.84% 3444  3503° 0.21 0.690 0.035 0.035

* Means in same rows with different superscripts are significantly different (P<0.05).

' C, catechin; V, vitamin C; C x V, catechin x vitamin C.

WBC, white blood cells; HE, heterophil; LY, lymphocytes; H/L ratio, heterophil/lymphocytes; Mo, monocytes; EO, eosinophils; BA,
basophils; RBC, red blood cells; Hb, hemoglobulin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular
hemoglobulin; MCHC, mean corpuscular hemoglobulin concentration.

SEM, standard error of means.

Table 4. Effect of combined supplementation of catechin and vitamin C supplementation on biochemical profiles of blood in broilers
during high temperature

Vitamin C (mg/kg) 0 250 SEM P-value'

Catechin (mg/kg) 0 600 1,200 0 600 1,200 C \Y% CxV
T.chol (mg/dL) 18036  161.44°  156.11° 17446® 15523  159.57°  2.66 0.002 0.591 0.879
TG (mg/dL) 71.31 87.34 91.07 86.60 80.72 66.83 3.73 0.818 0.491 0.082
GLU (mg/dL) 23891°  249.96®  257.48" 24219 25374 25025 2.40 0.049 0.991 0.761
TP (g/dL) 2.86™ 2.67° 279> 3.07° 2.96™ 2.82 0.03 0.080 0.006 0.601
ALB (g/dL) 1.19 1.11 1.19 1.25 1.23 1.15 0.01 0.128 0.057 0.093
AST (UL) 28484 25784  268.80 25500 24839 26933 4.00 0.204 0.098 0.684
ALT (UL) 1.63 1.47* 1.66° 1.38° 1.32° 1.54% 0.03 0.110 0.029 0.465
Ca (mg/dL) 10.32 10.02 10.74 1021 10.25 10.11 0.07 0.243 0.230 0.282
IP (mg/dL) 6.53" 6.88° 7.72° 6.04° 6.49" 6.02° 0.10 0.075  <0.001  0.003
LDH (mg/dL) 1,955 1,845 1,768 1,167° 1,308 1,297  64.61 0.856  <0.001  0.589

*¢ Means in same rows with different superscripts are significantly different (P<0.05).

' C, catechin; V, vitamin C; C x V, catechin x vitamin C.

T.chol, total cholesterol; TG, triglyceride; GLU, glucose; TP, total protein; ALB, albumin; AST, asparatate aminotransferase; ALT, alanine
aminotransferase; IP, inorganic phosphorus; LDH, lactate dehydrogenase.

SEM, standard error of means.
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Table 5. Effect of combined supplementation of catechin and vitamin C supplementation on stress index in blood of broilers during

high temperature

Vitamin C (mg/kg) 0 250 P-value'
SEM
Catechin (mg/kg) 0 600 1,200 0 600 1,200 C V CxV
Superoxide dismutase (U/mL) 164.58°  179.57°  199.42° 170.59®  178.80™ 188.99® 3510 0.007 0.791 0.584
Corticosterone (ng/mL) 20.43° 17.20% 10.51° 17.88°  12.63°  14.33* 093  0.009 0413 0.124
IgM (ng/mL) 12.03° 9.07% 5.65° 11980  832®  984® 0611 0.008 0321 0.163

*¢ Means in same rows with different superscripts are significantly different (P<0.05).

' C, catechin; V, vitamin C; C x V, catechin x vitamin C.
IgM, immunoglobulin M.
SEM, standard error of means.
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Table 6. Effect of combined supplementation of catechin and vitamin C supplementation on stress index in liver of broilers during

high temperature

Vitamin C (mg/kg) 0 250 P-value'
SEM
Catechin (mg/kg) 0 600 1,200 0 600 1,200 C V. CxV
HSP70 (ng/protein 10 mg) 38.89°  37.38%  3595™ 3670 34.82° 3660 0321 0033 0019 0.047
MDA content (nmol/protein g) 122.32°  111.78"  11531°  108.70® 97.48° 9508 2342 0.045 <0.001 0.744

*¢ Means in same rows with different superscripts are significantly different (P<0.05).

' C, catechin; V, vitamin C; C x V, catechin x vitamin C.
HSP70, heat shock protein 70; MDA, malondialdehyde.
SEM, standard error of means.
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Table 7. Effect of combined supplementation of catechin and vitamin C supplementation on 2,2-diphenyl-1-picrylhydrazyl (DPPH)

radical scavenging activity of breast meat of broilers during high temperature

Vitamin C (mg/kg) 0 250 P-value'
SEM
Catechin (mg/kg) 0 600 1,200 600 1,200 C vV CxV
DPPH radical '
radical scavenging 3891° 4283 4682  44.68° 4342  4383° 0516 0002 0152  <0.001

activity (%)

*¢ Means in same rows with different superscripts are significantly different (P<0.05).

' C, catechin; V, vitamin C; C x V, catechin x vitamin C.
SEM, standard error of means.
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Table 8. Effect of combined supplementation of catechin and vitamin C supplementation on rectal temperature (C) and respiration

rate (breaths/min) of broilers during high temperature (days 21-35)

Vitamin C (mg/kg) 0 250 P-value'
SEM
Catechin (mg/kg) 0 600 1,200 0 600 1,200 C \Y% CxV
Rectal temperature (°C)

d 21 40.63 40.52 40.48 40.50 40.33 40.73 0.04 0.262 0.849 0.125
d 24 41.69 41.63 41.75 41.78 41.68 4143 0.04 0.166 0.493 0.155
d 28 4231°  41.66° 42107 4189 4198 4215 0.05 0.018 0.345 0.116
d 35 4217 42.15 4221 42.11 42.15 42.18 0.04 0.940 0.397 0.959
Respiration rate (breaths/min)

d 21 61.83 62.25 61.17 60.83 59.95 62.67 0.61 0.853 0.621 0313
d 24 13700 12992 121.00 12858 12650  128.40 2.74 0.503 0.792 0.510
d 28 23283 202.17° 21850  201.17° 217.00° 221.33* 272 0.007 0.373 0.015
d 35 25450° 23433 23567 22533°  229.17°  234.60° 2.56 0.030 0.004 0.178

*¢ Means in same rows with different superscripts are significantly different (P<0.05).

IC, catechin; V, vitamin C; C x V, catechin x vitamin C.
SEM, standard error of means.
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