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Effect of Wood Carbonization Products on Growth and
Body Composition of Flounder, Paralichthys olivaceus'
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ABSTRACT

This study was examined to investigate the effect of wood carbonization products on growth and body
composition of oliver flounder(Paralichthys olivaceus) as a part of fishery utilization of charcoal and
pyroligneous acid. Weight gain in oliver flounder fed with wood carbonization products was higher than
that of the control group. Feed efficiency between the groups fed with charcoal and Mogchotan(the
mixture of charcoal and pyroligneous acid, 80:20, w/w) and the control group showed no significant
difference(p>0.05) and was significantly higher in group fed with pyroligneous acid than the control
group(p<0.05). All groups fed with wood carbonization products were also higher than the control group
in hemoglobin and hematocrit. Especially, the amount of both components was significantly higher in
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group fed with Mogchotan(p<0.05). The result indicates that the addition of Mogchotan can improve the
health of oliver flounder, and was excellent in the mortality and the recovery rate. In conclusion,

Mogchotan treatment would be suitable way for improving the growth and health of oliver flounder.
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Table 1. Composition of wood charcoal
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Moisture content (%) Ash (%)

Volatile content (%)

Fixed carbon (%) pH

9.41 14.51

13.32 62.75 10.16
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Table 2. Quality of pyroligneous acid
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Manufacturing Raw  Specific gravity Acidity Soluble Refractive Macro-
method material (°Be) (%) PH tar(%)  index(%Brix) graphy
Ao Oak 42 53 23 34 114 Reddy brown,
machine , transparent

Table 3. Composiﬁon of experimental diets for the oliver flounder, paralichthys olivaceus
Ingredient Diets (‘.%) ;
Control Charcoal Pyroligneous acid Mogchotan

Brown fish meal 60 60 60 60

Wheat flour 27 26 ' 27 26

Charcoal - 1.0 - -

Pyroligneous acid - - 1.0 -

Mogchotan - - - 1.0

a-potato starch 3 3 3 3

Fish oil 5 5 5 5

Vitamin premix 2 2 2 2

Mineral premix 2 2 2 2

Choline chloride 1 1 1 1

Nutrient content in dry matter (%) _

Crude protein 484 479 48.6 48.0
Crude lipid 10.6 11.0 10.3 10.8
Crude ash 12.3 11.8 12.0 12.1
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Table 4. Performance of the olive flounder, Paralichthys olivaceus which fed the experimental diets for 6

weeks*
Diets

Control Charcoal Pyroligneous acid Mogchotan
MB" (g) 18.6+0.6 18.8:0.0 18.7:0.0 19.0+0.4
FMB? (g) 40.0+6.3 43.513.6° 45.8+7.3° 43.3199°
SR” (%) 81.416.3" 81.4+6.1° 92.9+2.0° 94.3+8.1°
TFCY () 1007.0+188.2 1171.9£109.5 1141.8+228.6 1213.5+115.3
WG~ (%) 103.216.6" 117.8+0.9™ 137.2+5.3° 122.9+7.9°
FE” (%) 65.6:4.2° 66.412.5" 78.540.5° 65.8+5.2°
DWG” (%) 19405 2.1:0.0° 2.2+0.3° 2.0:0.7°
DFI” (%) 2.80+0.04° 3.120.30° 2.86+0.34" 3.2+027°

! Initial mean body weight.

* Survival rate.

% Weight gain (%) :

? Final mean body weight.

* Total feed consumption.

(final body w.t-initial body w.t)/(initial body w.t)x100.

® Feed efficiency (%) : (fish weight gainx100)/total feed intake.

" Daily weight gain (%) : [(final body w.t-initial body w.f)/days fed)x100.

8 Daily feed intake (%) : (feed intakex100)/[(initial body w.t+final body w.t)xdays fed/2].
" Data are mean+SD. Values with different superscripts are significantly different (P<0.05).
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Table 5. Hepatosomatic index (HSI), visceralsomatic index (VSI), condition factor (CF) of olive flounder,
Paralichthys olivaceus which fed the experimental diets for 6 weeks*

Diets
Control Charcoal Pyroligneous acid Mogchotan
HSI (%)' 2.02+0.40 2.17£0.49 2.16£0.55 2.14+0.76
VSI (%)* 5.79+0.79 5.7240.58 5.53+0.80 5.79£1.05
CF’ 0.97+0.09 0.98+0.10 0.96+0.08 1.03£0.08

' Hepatosomatic index (%) : liver wt.x100/body wt.

? Visceralsomatic index (%) : (visceral wt.+liver wt.)x100/body wt.

* Condition factor : ffish wt. (g)/fish length (cm)3]x100.

" Data are mean+SD. Values with different superscripts are significantly different (P<0.05).

Table 6. Hemoglobin (Hb) and hematocrit (Ht) of olive flounder, Paralichthys olivaceus which fed the

experimental diets for 6 weeks*

Diets
Control Charcoal Pyroligneous acid Mogchotan
Hb (g/de) 45+0.6° 5.9+1.3" 6.1£1.1° 6.6+1.5°
Ht (%) 17.3x1.5° 22.0£1.2° 23.0+1.6° 24.0:2.1°

* Data are mean+SD. Values with different superscripts are significantly different (P<0.05).
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Figure 1. Changes of mortality in olive flounder, Paralichthys olivaceus after each air exposure.
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