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Characteristics of the Addition of Effective Microorganisms and Herbal
(Hanbangchun - Olyukchun) Mixtures in Moist Pellets and Effects of the
Mixed Additive on Activity of Liver in Olive Flounder,
Faralichthys olivaceus

In-Kyu Yeo and Sum Rho
Faculty of Applied Marine Science, Cheju National University, Jeju 690-756, Korea

The effects of different concentrations (0, 0.3, 0.6 and 0.9%) of fish feed additives (Hanbangchun and Oly-

Sl A =T e R, Paralichthys olivaceus=

ukchun) utilizing effective microorganisms and herb medicine on activity of liver function were examined in olive
flounder, Paralichthys olivaceus. Moreover, we investigated the characteristics of the additives. Total number of
microorganisms (Lactic acid bacteria, Bacillus subtilis, Saccharomyces cerevisiae, Photosynthetic bacteria and
Azotobactor) in the additives was 5.6x10® CFU/g in the Hanbangchun and 3.0x10® CFU/g in the Olyukchun. Lev-
els of three typical pathological microorgamisms (Edwardsiella tarda, Vibrio anguillarum and Streptococcus sp.)
in moist pellets (MP) were significantly decreased by the additives in a concentration-dependent way. Hepa-
tosomatic index of fish in the 0.3% group was significantly increased. Total serum protein was increased in all the
groups containing additives, but the protein content in liver was higher in the control group. Higher activities of
catalase and superoxide dismutase which are involved in physiological defense mechanisms were found in the
dietary groups containing 0.3% and 0.6%, respectively. These results suggest that the additives, Hanbangchun and
Olyukchun, can increase tolerance of olive flounder against stress and hypoxic conditions by increasing activities
of body antioxidant enzymes.

Keywords: Fish feed additives, Microorganism, Herbal medicine, Superoxide dismutase, Catalase, Pathological micro-
orgamisms, Olive flounder, Paralichthys olivaceus
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Table 1. Composition and nutrient content of dietary additives

Nutrient Hanbangchun Olyukchun
Moisture (%) 13.71 97.08
Crude protein (%) 40.19 0.34
Carbohydrate (%) 31.26 2.23
Crude lipid (%) 5.67 0.10
Crued ash (%) 9.17 0.25
Ca (%) 1.87 0.02
P (%) 1.21 0.01
Fe (ppm) 485.65 25.44
Zn (ppm) 139.70 1.45
Mn (ppm) 43.10 1.43
Cu (ppm) 13.56 0.46

Table 2. Free amino acids (ppm) composition in Hanbangchun and
Olyukchun

Free amino acid Hanbangchun Olyukchun
Threonine ‘ 605.5 62.5
Serine 584.2 68.4
Aspartic acid 358.2 167.5
Glutamic acid 8.1 308.0
Leucine . 3.6 87.2
Alanine 24 121.9
Proline 2.1 112.8
Glycine 2.1 66.1
Valine 2.0 102.8
Arginine 1.9 45.3
Phenylalanine 1.8 84.9
Lysine 1.8 76.2
Isoleucine 1.7 49.9
Tyrosine 14 59.2
Histidine 1.3 74.4
Total 1578.3 1487.1

manual of systematic bacteriology®l| =819 Edwardsiella tarda,
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g2 0.9% NaCIZ 33] A& sle] 8]k Ald 3 100 mM
:iodium phosphate buffer (pH 7.4)& 10 ml/g H7Fsle] 23}
‘homogenization)gt ¥ 800 g, 1587 4°C Z710l|A AR
sk, Al AEdS FAsk 10,000 g 2087 4°C
el A Al E)ale] FEd S RASHARE F11811TH

Superoxide dismutase (SOD)2| &-4-2 44 AF 50 mM
phosphate buffer (pH 8.24)% 2.61 ml/g 7Fs} 3 mM pyrogallol
20 WE A7tste] drte] delollA] pyrogallol®] AsA4tsk-g0] <
A=E ¥ £438H Marklund®t Marklund (1974)9] wWhg e
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A3 849 1949w ¥kl F9 pyrogallol®] A 50%
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Table 3. Concentrations of microorganisms in Hanbangchun and
Olyukchun

Microorganism Hanbangchun Olyukchun
(CFU/g) (CFU/g)
Bacillus subtilis 1.8x10° 1.0x10’
Saccharomyces cerevisiae 8.9x107 1.4x10*
Lactic acid bacteria 3.8x107 2.9x107
Azotobacter 1.2x10° 1.4x10°
Photosynthetic bacteria 2.8x10° 3.0x10°
Total 5.6x10° 3.0x10?

2l 5.9x10° CFU/g ©13L, 0.3% A 2] 7ol A= 2.8x107%, 3.2x10°
223 2.9x10° CFU/g 2.2 ZVZ} 2, 35.9 Z13]|3 50% 748t
AL, 0.6% HETAAME 1.4x10% 1.2x10° 2 2.3x10° CFU/g
o2 1, 13 28 39.6% F2ddAeH 09% AHeFolMe
5.1x10%, 2.7x10* L8] T 1.8x10° CFU/g &2 36.4, 30.3 2]
I 31.06% FE7kA ZHA3tS T (Table 4).
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"fable 4. Microorganism density within experimental feeds with or without the addition of the Hanbangchun and Olyukchun

Density (CFU/g)

I ficroorganism
Commercial feed + 0%

Commercial feed + 0.3%

Commercial feed + 0.6% Commercial feed + 0.9%

Fawardsiella tarda 1.4x10* 2.8x107 1.4x10° 5.1x10°
Vibrio anguillarum 8.9x10° 3.2x10° 1.2x10° 2.7x10°
Streptococcus sp. 5.8x10° 2.9x10° 2.3x10° 1.8x10°
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Fig. 1. Effect of dietary Hanbangchun and Olyukchun on the hepa-
tosomatic index (HSI) of olive flounder, Paralichthys olivaceus.
Vertical bars represent the SE of mean for ten experiments. *P<0.05
for control.

Control 0.9%

46 ]

44

427

407

Protein (mg/g)

387

36 7]

34~
0.3% 0.6% 0.9%
Fig. 2. Effect of dietary Hanbangchun and Olyukchun on protein con-

tents in liver of olive flounder, Paralichthys olivaceus. Vertical bars rep-
resent the SE of mean for ten experiments. *P<0.05 for control.
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Fig. 3. Effect of dietary Hanbangchun and Olyukchun on the protein
contents in serum of olive flounder, Paralichthys olivaceus. Vertical
bars represent the SE of mean for ten experiments. *P<0.05 for control.
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Fig. 4. Effect of dietary Hanbangchun and Olyukchun on the hepatic
superoxide dismutase (SOD) activity in liver of olive flounder,
Paralichthys olivaceus. Vertical bars represent the SE of mean for
ten experiments. *P<0.05 for control.
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Fig. 5. Effect of dietary Hanbangchun and Olyukchun on the hepatic
catalase (CAT) activity in liver of olive flounder, Paralichthys oli-

vaceus. Vertical bars represent the SE of mean for ten experiments.
*P<0.05 for control.
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