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Effects of Dietary Raw Wood Vinegar and Distillated

Wood Vinegar Supplementation in Broiler Chickens

digan ieAnuau”, Yy wuyasien’, assana sulas’,
u59A UUGzaUNs”, StYsal a1 uaswena Y1’
Nitima Cha/ermsan”, Boonchoo Navanukraha”, Attapoln Tansawai”,

Narong NuntachanZ/, Tanyarat Jaree” and Pornpon Boonda"”

Abstract: The aims of this research were to determine appropriate model of wood vinegar (WV) in broiler diets. The
experiment was conducted in completely randomized design (CRD). Three hundred of one day age chickens (Ross
208 breed) were divided into 15 groups, 20 birds (10 males and 10 females) ineach group. Each group of the
chicken was randomly assigned to 5 treatments and 3 replications: 0% of WV in diet, 2% of raw wood vinegar (RWV)
in diet, 2% of distilated wood vinegar (DWV) in diet, 2% of RWV + 2% of charcoal powder in diet (4% dietary
charcoal powder-raw wood vinegar compound, CRWVC) and 2% of DWV + 2% of charcoal powder in diet (4%
dietary charcoal powder- distillated wood vinegar compound, CDWVC). A group of 20 birds was placed in separated
pen where feed and water were provided ad libitum. When broilers were 6 weeks old, sampling 6 birds of each
group for dissection to determine carcass weight, weights of visceral organs and carcass composition. The results
showed that there was no statistical significance among 6 groups on average daily gain (ADG), daily feed intake (DFI),
feed conversion rate (FCR) and percentage of survival (P>0.05). However, cost per 1 kilogram weight gain of those
chicken fed by 2% of DWV and 4% of CDWVC in diets were higher than the other groups. The results in carcass
quality from the 5 groups were not statistically significant (P>0.05), except liver percentage of 4 % dietary CRWVC
which was higher than the other groups. The counts of coliform, salmonella and lactic acid bacteria in excreta and
intestine of all groups were not statistically significant (P>0.05). However, the counts of lactic acid bacteria in ileum of
4% dietary DWV were higher than those in the other groups (P<0.05). The small intestinal villi of chicken fed with 4%
dietary CRWVC was higher than the other groups (P<0.01). Thus, supplementation of CRWVC or CDWVC in broiler
diets can improve brailer health, which can be further developed as one of the methods to produce organic brailers in

the future.
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Table 1 Feed compositions and calculated nutrient content of experimental diets (0-3 weeks of age)

Feed ingredients (kg.) T1 T2 T3 T4 T5
broken rice 45.60 41.30 41.30 37.00 37.00
rice bran 10.00 10.00 10.00 10.00 10.00
soybean meal 30.70 31.50 31.50 32.30 32.30
fish meal 8.00 8.00 8.00 8.00 8.00
dicalciumphosphate 0.70 0.70 0.70 0.70 0.70
limestone 0.80 0.80 0.80 0.80 0.80
DL-methionine 0.30 0.30 0.30 0.30 0.30
raw wood vinegar - 2 - 2 -
distillated wood vinegar - - 2 - 2
charcoal powder - - - 2 2
plant oil 3.15 4.65 4.65 6.15 6.15
salt 0.50 0.50 0.50 0.50 0.50
premix 0.25 0.25 0.25 0.25 0.25
Total (kg.) 100.00 100.00 100.00 100.00 100.00
calculated nutrient content
protein (%) 23.00 23.00 23.00 23.01 23.01
Metabolizable energy (Kcal/kg) 3,080 3,080 3,080 3,080 3,080
calcium (%) 1.01 1.01 1.01 1.01 1.01
phosphorus (%) 0.47 0.47 0.47 0.47 0.47
crude fiber (%) 3.71 3.72 3.72 5.33 5.33
lysine (%) 1.34 1.35 1.35 1.36 1.36
methionine (%) 0.99 0.99 0.99 0.99 0.99
tryptophan (%) 0.28 0.28 0.28 0.28 0.28
threonine (%) 0.91 0.91 0.91 0.91 0.91
price/kg 16.91 18.43 21.15 18.85 21.57
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Table 2 Feed compositions and calculated nutrient content of experimental diets (3-6 weeks of age)

Feed ingredients (kg.) T1 T2 T3 T4 T5
broken rice 55.00 50.53 50.53 46.10 46.10
rice bran 10.00 10.00 10.00 10.00 10.00
soybean meal 22.20 23.00 23.00 23.80 23.80
fish meal 8.00 8.00 8.00 8.00 8.00
dicalciumphosphate 0.70 0.70 0.70 0.70 0.70
limestone 0.60 0.60 0.60 0.60 0.60
DL-methionine 0.10 0.10 0.10 0.10 0.10
raw wood vinegar - 2 - 2 -
distillated wood vinegar - - 2 - 2
charcoal powder - - - 2 2
plant oil 2.65 4.32 4.32 5.95 5.95
salt 0.50 0.50 0.50 0.50 0.50
premix 0.25 0.25 0.25 0.25 0.25
Total (kg.) 100.00 100.00 100.00 100.00 100.00
calculated nutrient content
protein (%) 20.01 20.00 20.00 20.00 20.00
Metabolizable energy 3180 3180 3180 3179 3179
(Kcal/kg.)
calcium (%) 0.92 0.92 0.92 0.92 0.92
phosphorus (%) 0.45 0.45 0.45 0.45 0.45
crude fiber (%) 3.20 3.21 3.21 3.71 3.71
lysine (%) 1.13 1.14 1.14 1.15 1.15
methionine (%) 0.76 0.76 0.76 0.75 0.75
tryptophan (%) 0.24 0.24 0.24 0.24 0.24
threonine (%) 0.80 0.80 0.80 0.79 0.79
price/kg. 16.21 17.76 20.48 18.19 20.91

Note: Price of raw wood vinegar is 70 baht/kg. Price of distillated wood vinegar is 200 baht /kg. Price of charcoal powder is

5.50 baht /kg.
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Table 3 Productive performance of broiler chickens fed diets supplemented with difference model of

wood vinegar (mean * SD)

Items Experimental diets P-value
T1 T2 T3 T4 T5
Average daily gain (ADG, g/head/day)
0- 3 weeks 3254+194 | 3238+063 | 33.73+1.45 | 30.99+0.72 | 31.19+143 0.12
36 weeks 63.19+6.40 | 63.22+2.92 | 62.62+6.04 | 62.28+225 | 59.84+2.10 0.93
0— 6 weeks 47.86+297 | 47.80+1.70 | 48.18+242 | 46.63+1.16 | 45.51+0.68 0.67
Average Daily feed intake (ADFI, g/head/day)
0-3weeks 4175101 | 4730185 | 4746+271" | 4554+192° | 4473+1517 0.02
3—6weeks 1348241268 | 12517696 | 133734643 | 127224370 | 1253141280 062
0— 6 weeks 88.29+0.72 | 86.23+1.37 | 90.60+0.71 | 86.38+0.72 | 85.02+ 143 0.50
Feed conversion ratio (FCR)
0- 3 weeks 1.28+0.02° | 142+000° | 1.39+003" | 141+006" | 1.41+003 <0.01
36 weeks 2.19+0.31 1984017 | 210+008 | 1.88+0.15 | 2.09+025 0.47
0— 6 weeks 1.73+0.16 170+0.09 | 174+003 | 165+009 | 1.70+0.12 0.69
Feed cost per gain (baht/kg)
0- 3 weeks 2155+029" | 2621+005 | 2939+074° | 2669+121° | 3042+057 <0.01
36 weeks 3553+506" | 35.14+310" | 4297+168" | 34254274 | 4380+532° 0.01
0—6weeks 2869 £261° | 3077+155 | 3630+055 | 3055173 | 37.22+246° <0.01
Survival rate (%)
0-3weeks 100.00+0.00 | 100.00+0.00 | 100.00+0.00 | 9887+096 | 9944+096 0.31
36 weeks 96.91+214 | 96.29+321 | 9811190 | 98.11+1.85 | 99.38 + 1.07 0.66
0— 6 weeks 98.45+0.01 | 98.07+0.02 | 99.05+0.01 | 98.50+0.01 | 99.41+0.01 0.73
Note: T 1 =0 % dietary wood vinegar compound (control)

T 2 = 2 % dietary raw wood vinegar (RWV)

T 3 = 2 % dietary distillated wood vinegar (DWV)

T 4 = 4 % dietary charcoal powder-raw wood vinegar compound (CRWVC)
T 5 = 4 % dietary charcoal powder- distillated wood vinegar compound (CDWVC)
“ Means with different superscripts within the same row are significantly different at P<0.05

** Means with different superscripts within the same row are significantly different at P<0.01
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Table 4 Carcass characteristics and small intestinal villi height of broiler chickens fed diets which

supplemented by difference model of wood vinegar (mean = SD)

Iltems Experimental diets
T 1 T2 T3 T4 T5 Prvalue

carcass (%) 80.83+064 | 81.11+1.05 | 8234+ 1.70 | 79.97 +1.07 | 80.87 +1.60 0.25
giblets (%) 4.11+0.09 424+010 | 4404014 | 435+032 | 4.11+003 0.41

breast (%) 2187+054 | 2232+027 | 2247+038 | 2337+090 | 226+0.58 0.06
filet (%) 4.18+0.07 431006 | 423+027 | 440+0.10 | 444+029 0.30
wing (%) 1007+025 | 10424016 | 1005019 | 1008+023 | 1047+0.18 0.26
thigh (%) 2088+053 | 3023+107 | 3069+046 | 31.04+095 | 3184+105 0.16
shanks (%) 3.99+045 460+020 | 444+023 | 458+026 | 4.56+0.19 0.16

skeletal (%) 2093+111 | 2967+091 | 2974+078 | 3008+162 | 29.81+0.87 0.27
heart (%) 048 +0.03 049+010 | 052+005 | 0514002 | 046+0.06 0.61

liver (%) 230+020° | 260+006™ | 269+0.13" | 283+025 | 243+0.08" 0.04
gizzard (%) 1.16+0.14 1.20+0.09 1174005 | 113010 | 1.31+0.03 0.25
spleen (%) 0.31+0.11 0.39+008 | 040+011 | 034+0.10 | 035+003 0.72
abdominalfat(%) | 2.01+0.10 226+014 | 2104029 | 194+022 | 1.83+025 0.12
vilineight (mm) | 124+0.06™ | 1.13+0.10° | 1.32+0.16™ | 152+005" | 1.24+014% | 0.002

Note: T 1 =0 % dietary wood vinegar compound (control)
T 2 = 2 % dietary raw wood vinegar (RWV)
T 3 = 2 % dietary distillated wood vinegar (DWV)
T 4 = 4 % dietary charcoal powder-raw wood vinegar compound (CRWVC)
T 5 = 4 % dietary charcoal powder- distillated wood vinegar compound (CDWVC)

xyz

Means with different superscripts within the same row are significantly different at P<0.05

abc

Means with different superscripts within the same row are significantly different at P<0.01
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Table 5 Bacteria count in excreta, colon and ileum of broiler chickens fed diets which supplemented
by difference model of wood vinegar (Lsmean = SE)
Experimental diets
ltems
T1 T2 | T3 | T4 T5 P-value
Coliform (log of cfu/g)
excreta 9.76 + 0.51 9.20 + 0.63 9.26 + 0.51 9.25+0.63 9.89+0.63 0.63
ileum 6.45 + 0.36 6.41+0.36 6.36 + 0.44 5.92 + 0.44 6.11+0.44 0.91
Salmonella (log of cfu/g)
excreta 6.98 + 0.41 6.53 + 0.41 7.34 £ 0.41 6.82 + 0.41 7.06 £ 0.34 0.77
colon 468061 | 457075 | 505£0.75 5.50 + 0.61 598+ 0.75 0.63
ileum 411+ 0.67 3.65+0.82 490 +0.82 5.50 + 0.67 6.09 + 0.82 0.32
Lactic acid bacteria (log of cfu/g)
excreta 9.31+0.18 9.39+0.18 9.54+0.18 9.66 +0.18 9.74+0.18 0.38
colon 726+027 | 7.37+027 | 697+0.34 7.59 £ 0.34 7.00 £0.27 0.66
ileum 6.75+0.26" | 6.75+0.26”" | 8.07+0.26 6.68 + 0.32 7.41+032" 0.03
Note: T 1 =0 % dietary wood vinegar compound (control)

T 2 = 2 % dietary raw wood vinegar (RWV)
T 3 = 2 % dietary distillated wood vinegar (DWV)

T 4 = 4 % dietary charcoal powder-raw wood vinegar compound (CRWVC)

T 5 = 4 % dietary charcoal powder- distillated wood vinegar compound (CDWVC)

* Means with different superscripts within the same row are significantly different at P<0.05
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