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Abstract

EM-fermented orange was made from orange, Citrus unshiu Marc.
produced in Cheju. Effects of the EM-fermented orange on growth,
number of goblet cells in the digestive tract and blood chemistry of
olive flounder, Paralichthys olivaceus were examined.

The EM-fermented orange was administrated with feed at the
following concentration; control, 10.00%, 0.20%, 0.10% and 0.02% of total
feed.

In growth experiment, the total length of olive flounder was the
longest in the EM-fermented orange 0.20% group (P <0.05). The mean
weight was comparatively higher in the EM-fermented orange 0.10%
and 0.20% groups than the control group (P <0.05). Weight gain
increased 26.24% and 29.35% in the EM-fermented orange 0.10% and
0.20% groups, respectively, compared with the control group.

Daily growth rate, feed coefficient, survival rate and condition factor
were investigated, and the values were apparently elevated in the
EM-fermented orange 0.10% and 0.20% groups compared with the
control group.

Goblet cells were found in the intestine of digestive tract of olive
flounder. The number of goblet cells was generally higher in mid
intestine than in anterior intestine. In all groups treated with the
EM-fermented orange, goblet cells were apparently increased compared to
the control group.

In experiment of blood chemistry, levels of GOT, GPT and total

cholesterol were much lower in groups treated with the EM-fermented



orange than in the control group.
When the EM-fermented orange was administrated with feed, it was
supposed to contribute to the rapid and healthy growth of olive

flounder. The proper concentration of administration was 0.10% ~0.20%

of total feed.



19903 ) o] % 245t WX, Paralichthys olivaceus ¥2& H2 5o} A3t
o Fot Z+F Ay 2L F, 1998 L B %E 502 AQd oL AR
A ol @ SN T o gojo) AP PNL ZFT AR 5SS
zol7l At 89 HY 3228 AR Y I AYBilton et al,
1982; Kawauchi et al., 1992; Steiny et al., 1984; Suzuki et al.,, 1988; Wagner et
al., 1985; Ishioka et al.,, 1992; Rho et al., 1999), At&ol] B2 HUAAE TF 233
T 59 @77t @¢3A AP 2 JAth(Kono et al, 1995). o)l = F2) o) F o)
A% FET AYALE AT HAZAY o] g3 BN, L)}, A4 20z}
&Y N2 AAe dF FEE9) TN, 1999), HekA|e) A2 A &N
5, 1998), Al AN FE 71 B2 AL H7FET(O) 5, 2000) So] BnE T
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2 2H8HA WA (2 55 1996), ¥IEHD CoF Wi ES) e 2 HaAe) n)x) =
Z2 A AxAQA gramoxone®] E4 ¢3to] B AF(Jo et al, 199)E S
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Table 1. Type of microorganisms and basic species in solution of EM

(effective microorganisms)"

Type of Microorganisms

Basic Species

Lactic Acid Bacteria

Others

Lactobacillus plantarum (ATCC8014)
Lactobacillus casei (ATCC7469)
Streptococcus lactis (IFO12007)

Rhodopseudomonas palustris (ATCC17001)
Rhodobacter sphaeroides (ATCC17023)

Local beneficial microorganisms, that exist
natrually, survive in the EM mixture of pH
level of under 3.5, and combine into EM in
the manufacturing process to constitute
EM’s dynamic and diverse microbial
consortium(mix culture).

DThese data were kindly gifted by Dr. Teruo Higa, professor of

College of Agriculture, University of the Ryukyus, Okinawa, Japan.

*These microbes are found in any ecosystem, are primarily used in the

food industry and are non-toxic in humans, animals, plants, and the

environment. The solution of EM is not harmful even if ingested.



Washing - Grinding

Grinded Solution: pH 3.0~4.0
Raw sugar or Molasses: 3~5%
Effective Microorganism: 10%

<~

pH control: 6.0~7.0

Fermentation
(15~407C)
period: 1~7 weeks

--

EM-fermented orange

Fig. 1. Process for preparation of EM-fermented orange.



2) EM-fermented orange A ¥ %A
o] dYel o]gd 7+EFLF N(EM-fermented orange)®] YWHRE A
obel: i}, frel obmlial, Awb wiglw C 183 28 2 FHEAS

TA3AT. Z4zhe) Ry JEZAHE Table 2, 3, 4 283 59 g

Table 2. Proximate composition of EM-fermented orange used in this

study
EM fermented orange
Components R e
/o in sample DM baSlS
Moisture 95.88 -
Crude ash 0.39 9.56
Crude fiber 0.03 0.64
Crude protein 0.05 391
Crude fat 0.10 2.48

AOAC. 1995. Official method of analysis. 16th ed. Association of official
Analytical chenists. Arlington, Virgia, USA.
* DM basis: Dry matter basis % in sample



Table 3. Amino acid composition of EM-fermented orange used in this

study
Amino acid Free amino acid

Ingredients % in sample Ingredients chozc:lz:;a:z; ppm
Asp. 0.02 Phosposerine 0.62 1.86
Thr. 0.01 Asp. Acid 261 7.83
Ser. 0.01 Thr. 1.50 450
Glu. 0.02 Ser. 212 6.36
Pro. 0.02 Glu. Acid 5.77 17.31
Gly. 0.01 Gly. 0.88 2.64
Ala. 0.01 Ala. 3.07 9.21
Cys. - Val. 1.00 '3.00
Val. 0.01 Met. 113 3.39
Met. n Ile. 221 6.63
Ile. 0.01 Leu. 3.78 11.34
Leu. 0.01 Tyr. 1.62 4.86
Tyr. - Phe. 2.35 7.05
Phe. - NH3 1.02 3.06
His. 0.02 Lys. 2.26 6.78
Lys. 0.01 1-M-His 0.83 2.49
NH;3; - Car 22.95 68.85
Total 0.15 Total 55.72 167.16

Amino aicds were separated and quantified by amino acid analyzer S433
(Sykam, Germany) using ninhydrin method.

~Analysis conditions: Column size: 4 mnX150 mm, Absorbance: 570 mm
and 440 nm, Reagent flow rate: 0.25 mé/min, Buffer flow rate: 0.45 mf
/min, Reactor temperature: 120 C, Reactor size: about 15 m



Table 4. Fatty acid composition of EM-fermented orange used in this
study

Ingredients % fatty acid

Myristic acid Cigo -
Palmitic acid Cigo 26.32
Palmitoleic acid Cis: 8.32

Magaric acid Cizo -

Stearic acid Cigo 6.17
Oleic acid Cisi 34.13
Elaidic acid Cigi, trans-9 7.46

Linolenic acid Cig2 -

Arachidic acid Cao 4.71

EPA Cxs 5.70

DHA Czm 7.27
T T

Gas Chromatograph (GC) - Instrument: SRI 8610C Gas Chromatograph,
column: Quadrex, 30M, Bonded carbowax 025 mn LDX0.25 (m film Cat.
No.: 007-CW-30-0.25F, Injetor temp.. 250 C, Detector temp.. 280T,
Flow (gas pressure): 18 psi. Helium, Splite: 1/50.



Table 5. Vitamin C and mineral composition of EM-fermented orange
used in this study

Ingredients As-is basis DM basis (%)
Ca 12.80 ppm 0.031

K 0.046 % 1.116

Fe 4.40 ppm 0.01

Na 0.014 % 0.346

Zn 7.82 ppm 0.019

Cu 5.94 ppm 0.014

Cr e _

Cd - -

) BN ESRAR

AAS (Atomic asorption sepctrophotometer)
- instrument: AAS9200A (Analap, Koera)

" DM basis: Dry matter basis % in sample
™ Not detected

™ HPLC (High performance liquid chromatograph)- instrument: Spectra
system P 1000, Column: Grom, Col. Dim: 250%X4, Part No.. Nucleosil

100 cl18, 5u.



3) ARFTF

Aol AH8F MFAEE 2ABYALE (extruded pellet, EP: (F) $4
AbR) o8, AL AEEE Table 63 2th EM-fermented orange®] 3
B AMEE A7) Aste ALR 29 1000%, 020% 0100 123 0.02%3
247t 47k Ae) el EM-fermented orangeS H71s1x| 93 Algure EF

A& dxz72 &3t EM-fermented orange®) A7}wyde ztzte) =xwz
24 AFd MPAEE FH3td FAA F 2~3 3/day FFsA

Table 6. Proximate composition of the extrude pellet used in this study

(unit: percent)

Components Extruded pellet
Crude protein 53.0
Crude fat 50
Crude fiber 4.0
Ash 17.0
Ca 1.0
P 2.7




4) 3%

ddol9 oA FHL 4700 AR HNF L AF 2Rgon =
A 2F % 23U 2 AYAAY AFL A=A L (Sartorius, BP 3100S) 2
01 g7tA SA3tAom, B 24 ARG ZHABOZ | w7t 2R3
Ak,

oA &4 Folt ZE 4PT9 AP} HCl-Oxytetracline 20 ppmo.
2 A 839,

AHE F AR AAE Y FA2 AARAOH, o) 4F F ojx 23
Al vttt BER A P wEgz AELS YUY 2 =2
(total weight gain), ¥2+43E(daily growth rate, Ricker, 1969), Y7+ o]
&(daily feeding rate) AlEAF(feed coefficient) 2 ¥])%E (condition
facto) & A4tste] z+ dy3rel e vEIAAY F 23L Y B
E, U Aolg, AaASF 2 HeEE e 2 FAoE AAFA

total weight gain(TWG) = IW - FW

daily growth rate(DGR) = {(In FW - In IW)/t} X 100

daily feeding rate(DFR) = (TF X 100)/((I0W + FW) X day fed/2)
feed coefficient(FC) = TF/WG

conditon factor(CF) = (BW/TL%x 10°

BW: body weight FW: final weight
IW: inital weight TF: total feed
TL: total length t: rearing time

WG: weight gain

_11_



3. Aa3p713

23718 224 BEL 8 4PFEA 3 AYTEE Solg BB R
3} Bouin's solutiond] 2833, 4 paraffin ARG & 5 m
FAZ AAIA. Alcian blue periodic acid-Schiff (AB-PAS), Azan 18
Harry’s hematoxylin® 05% eosin®] ¥4 ¥ 33 Hugoz g
BASRAG. 23718 2283 PR 2k2 9)(stomach), Z(intestine)

o4

o

9] 73 (anterior intestine)™ %% (mid intestine)S 9] A uEZ o) YElY =
Bl & Ml E(goblet cell)?) ¥ 2 4= A7 9 (Fig. 2).

Fig. 2. The external feature of digestive tract of Paralichthys olivaceus.
a’ anus, ai' section part of anterior intestine, e: esophagus, s:

stomach, st: section part of stomach mi: section part of mid

intestine, p: pyloric caeca, i: intestine.

_12_



4. HAYEY

A2 4Y FEA AN LYol nR FojojA AFg FAZ2
APt 2 PP 5m1ey g a1 3 AAEE (5,000 rpm, 15
)8t 83 We) GOT (glutamic oxaloacetic transaminase), GPT (glutamic
protein transaminase)®] ¥4 % total cholesterol %¥& ABBOTT Spectrum
system@e 2 ZA3 Y}

ZE AR FA EHL SAS EAAEY 2TEYoE olgsigon
ANOVA-test& 4A1% ¥ Duncan’s multiple range testE H#7+s] 89

4& AR
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A7 T AYTFY 8 2% 22 HF & d2, DO, pHel &
%= Fig. 3% Fig. 49 2o}

A7 F AS F2L 122~195C9 HY oA Mo, 69
A Hid dAn, HF £ 46TIUT. GBS 325~341%°] ™
AL

849 DOE 73~84 ng/ ¢ A3, pHE 76~83928 Algo] QAS
Aqn.

2. EM-fermented orange }JIAIR 2| A XS I}

DAE H AES

A AR AZL 8UE104 ol om, AY FEA) WETFNA 1594+
185 om= 473313, EM-fermented orange 10.00%, 0.20%, 0.10% =28z
0.02% AeToAM ztzt 1594+1.72, 16.61+£1.75, 16.42*1.86, 15.79+1.89
cn2 ZFste], Hx T EM-fermented orange 0.20% g FHo vt §9
& 8% Aol7t AAHFig 5, Table 7, P<0.05).

AY A AL 8504293 golgleon, MY FEA dETFAN 5047+
1691 g2 X738 %3, EM-fermented orange 10.00%, 0.20%, 0.10% 183

-14_



0.02% He]FoA ztz} 4924* 1558, 58.41+16.49, 58.06+19.42, 4884+16.51
g2 47stod, =279 EM-fermented orange 020% ¥ 0.10% A2 3he
TA% 44E B AHFig. 6, Table 7, P<0.05).

AE7E HAF AE 8 (survival rate)e o= o)A 87.0%°lA 1,
EM-fermented orange 10.00%, 0.20%, 0.10% —18]3 0.02% AejFolA 2t
Zt 82%, R2%, 913% 1R 43%Z EM-fermented orange 0.209%9}
0.10% AFN dzFro o}, Unjx A2 gz} LIPS
gol At Table 7).

¥ 3T % (total weight gain)e 4% EgA EM-fermented orange 0.20%<}
0.10% Aej 7ol 523230 g7 510640 gO2 ETo) 404500 guth Zrbat
°] ¥3t31, EM-fermented orange 10,0099} 0.022%6X e FoAM = Yo =z
3} 1] %239t (Table 7).

2) AEAIF, A4S L AH o) g

AH712HE 9 AR A S (feed coefficient), UZH33E(daily growth rate)
R A2k o] &(daily feeding rate)o] ¥ @3} Table 83 2o

AEAIS(feed coefficient)= o)A 105813, EM-fermented orange
0.20%<k 0.10% 27N 2tz} 083, 08622 AzE g0 FEAoH,
EM-fermented orange 10.00%%} 0.02% #alFelA 1.133} 11002 o Bats
vl ol

Y3H3 4 E(daily growth rate)2 EM-fermented orange 0.20%%} 0.10% =
BTNzt 169%, 166%2 2T ANAE 153%HT me A&
B}o™, EM-fermented orange 10.00%9} 0.02% X2 To|A 2z} 1.53%%}
1.33%2 dx79 2 o)At

d7tol & (daily feeding rate)e wEFolA 1.31%61 1, EM-fermented
orange 0.20%%} 0.10% 2]l A zkz} 1.11%, 1.12%2 2koy}, EM-fermented

_15_



orange 10.00%2} 0.02% Mg FAA 1.45%9} 1.38%2 o279} u)Ld ol
ot

3) ¥t =(Condition factor)
A F8 Aol dRTFY ¥REE 120441230103, EM-fermented orange
0.20%%} 0.10% A& oA ztzt 1249%1.33, 126910972 WZ2FHY} =ta

(P<0.05), EM-fermented orange 10.00%%} 0.02% &) 7o 4 11.76+1.04, 12.02
T12322 79 KA Table 9, P>0.05).

_16_
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Fig. 3. Weekly changes of water temperature and salinity of sea water
in the rearing tank during the study.

e -0~ Dissolved Oxygen - pH {65
10

Fig. 4. Weekly changes of dissolved oxygen and pH of sea water
in the rearing tank during the study.
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16 F

—o— Control - 10.00%
——0.20% —©—-0.10%
——0.02%

Total length (cm)

8 L 1 ' )
Mar. 9 Apr. 5 May 7 Jun. 3 Jun. 30
Month

Fig. 5. Changes of the total length of Paralichthys olivaceus by oral
administration of EM-fermented orange at different concentration.
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—&—Control -~ 10.00%
40 —— 0.20% —-©—-0.10%
——0.02%

Body weight (g)
&

20

10

0 1 1 L J
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Month

Fig. 6. Changes of the body weight of Paralichthys olivaceus by oral
administration of EM-fermented orange at different concentration.
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Table 8. Feed coefficient, daily feeding rate and daily growth rate
of Paralichthys olivaceus fed with different levels of
EM-fermented orange

Feeding period: Mar. 10, 2000 through Apr. 4, 2000

Experimental . Daily growth Daily feeding
Feed coefficient
group rate (%) rate (%)
Control 0.85 1.35 1.05
10.00% 0.75 154 1.07
0.20% 0.66 1.68 1.02
0.10% 0.71 1.56 1.02
0.02% 0.75 1.55 1.07
Feeding period: Apr. 6, 2000 through May 6, 2000
Experimetal - Daily growth Daily feeding
Feed coefficient
group rate (%) rate (%)
Control 0.92 0.93 0.85
10.00% 0.88 0.96 0.84
0.20% 0.80 0.96 0.76
0.10% 0.86 093 0.80
0.02% 1.43 0.62 0.89
Feeding period: May 8 2000 through Jun. 2, 2000

Experimental . Daily growth Daily feeding
group Feed coefficient rate (%) rate (%)
Control 0.88 2.05 1.70
10.00% 1.05 1.77 1.79
0.20% 0.77 2.08 151
0.10% 0.79 2.10 157
0.02% 0.89 2.16 1.81

_23..



Table 8. continued

Feeding period: Jun. 4, 2000 through Jun. 29, 2000

Experimetal . Daily growth Daily feeding
Feed coefficient
group rate (%) rate (%)
Control 1.20 2.26 254
10.00% 1.31 2.33 2.86
0.20% 0.88 2.59 213
0.10% 0.91 257 2.17
0.02% 1.24 2.32 2.69

Feeding period: Mar. 10, 2000 through Jun. 29, 2000

Experimetal . Daily growth Daily feeding
Feed coefficient
group rate (%) rate (%)
Control 1.05 1.53 1.31
10.00% 1.13 153 1.45
0.20% 0.83 1.69 1.11
0.10% 0.86 1.66 1.12
0.02% 1.10 1.53 1.38

¥ The quantity of EM-fermented orange added to the extruded pellet
(EP) was expressed as the per cent of the amount of feed supplied.
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3. a3

237189 =AY BAL 9(stomach) 283 Fintestine)?] A& (anterior
intestine) % Z(mid intestine) ¥#& FAo2 Z2te) Asr)#e Hy
TEl M E(goblet cel)e) ¥EE HA Yt ZE APoldA 99
ARFEo HPAZTE BAYA] Fgon(Fig. 7), A% FL329) vjaba)
e d27M 52+8970 A2, EM-fermented orange 10.00%, 0.20%, 0.10%
233 002% HeFolA 2zt 323+133, 37.6*142, 365+142 18ln 296+
1L4ME 7B} sl g 71 Bo) ¥ 3tkFig. 8 9.

T% ALFEF9 WM EE EM-fermented orange 10.00%, 0.20%, 0.10%
283 002% Aol ztzh 487+138, 56.3%£214, 499+185, 49.3+19.97)
2 279 H1+937/M2 0 o] ExaYckFig. 8 9).
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Fig. 7. Photomicrographs of digestive tract of Paralichthys olivaceus.

(A) stomach. HE. scale bar = 200 /.
(B) anterior intestine, AB=PAS. scale bar = 100 m.
(C) mid intestine AZAN. scale bar = 100 L.

g’ goblet cell, mf: mucosal fold.
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Fig. 8. Photomicrographs of goblet cell and mucosal fold of intestine of Paralichthys
olivaceus.
(A) anterior intestine, control. (B) anterior intestine, treatment.
(C) mid intestine, control. (D) mid intestine, treatment.

scale bar = 50im.  ct: connective tissue, g: goblet cell.
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ALY A= Table 107 2o GOT g ZTolA 268+11.6 IU/ ¢
°J 32, EM-fermented orange 10.00%, 0.20% 123 0.10% =) a]Fo) A Ed gy
214t122, 228*134, 223+6.2 U/t 2 dz38g ge ooy,
EM-fermented orange 0.02% Aol M= 310+113 [U/ 0 2 NZ3EYg =
< golt

GPT9) & diz7olA 34426 [U/ ¢ °]13, EM-fermented orange 10.00%
o} 0.20% =g Fo)A 4zt 2211, 1.25%05 IU/ L2 gz7yEge e &
°lRN 2y, EM-fermented orange 0.10%%} 0.02% A2l Fojr= 425%34, 3.0=*
14 1U/¢ 2 diz79 A+ gojgieh

Total cholesterol ¥ Wz oA 1924+113 mg/dd2 7HY Ee gt
Bl ¥bd EM-fermented orange 10.00%, 0.20%, 0.10% =123 0.02% A9
TolA zhzt 1765*154, 1705%223, 182.3+14.4, 1623*142 ng/di= EE A
YT dz7Eg ke zte)on

tio
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V.3 %

HZ 8ol TWAH o2 A1) TR YUY LS 71578 A& A7}
o A7 gl Ado] s o]Fojxm gJth(Rho et al., 1999; Kono et al., 1995).
°] AFollMe 222 & WEM-fermented orange)9] % o] 4%, A3k 84 a9
I HE 24 Foll vixE FEe 2

X8& EM-fermented orangeE AbE ko] 0209 M7}t g Tl A 1661+
L7 o2 t279) 504185 coth Fo)8 A 2hol7} AAP<0.05), HE
9] %% EM-fermented orange 0.209%} 0.10% A 2] ol A 5841+16.49, 58.06
11942 g2 dz39) 504711691 gEY 151~157% A =77} A}
(Table 7, P<0.05). MELL thzTFoA 87.0%°] 1, EM-fermented
orange 0.20%} 0.109% 2] 7oA 22t 92.2%, 913% 2 hE 7R T B& s
< 23tHTable 7). 4 £84) £ =zzho EM-fermented orange 0.209% %}
0.10% =2]-7ollA 523230 g, 5,106.40 gLE HEF 404500 g B} 2624~
29.35% 5% EZ7t JATHTable 7).

A F(1998)& YXo Bk E Aol Hrlste] B3 AN AP 45 %
FE, (19973 A(1998) 773 & AL getujote] A5 30%5 A
7Fste] 33 AN, AF) 4go) 4% 83 ARY yz7un 7=
Ui B n, d2ol] BRE Aol 025% Arlsie Ay 8= Fol z7R
o #9833 Bt dckn vasn, FolFe) ARl g AATA )
= AR 830l whe} o)z} 9l & gloy wrlo) 34 ki R g B g
°f At F HAHo2 gehbs vy 57 Ao A=A 1, o A
AME o]} FAME Hgo)Ur)

ALEAIFE RN 1.06%13, EM-fermented orange 0.20%% 0.10% =
STolA Zk2E 083 08602 tEERT 21.0~252% o s 4345 B
TAHTable 8). Y AEE 2E EM-fermented orange 0.20%%} 0.10% X

ok

)
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BTN 169%, 166%2 NZTe ADNNAE 1583%H TG F& e HERAA
THTable 8). Y7H4ol& E3 thE FoA 1.3196°11 2, EM-fermented orange
0.209%6% 0.10% A2 Fol|x Z+zt L11%, 1L12%E 2gkou 10.00%S 0.02%
AHel Pl 145%9} 1.38%2 th2F vl2@ gtolAtHTable 8). o) A Yol A
EM-fermented orange 020%%} 0.10% He]7olN Al2AS 2 ARARE, o
A& dzTrT 4d golded, o)A ok 2 7184, oy, &
2o, E2288 4z 9=, P. olivaceus 2 %, Pagrus mgjor 9 Atz
A7tetd FFAAE W Y L ArE S0l FAY B3 (Nakagawa et al,
1982; Yone et al, 1986; 2 %, 1998, | 5, 2000; 2 5, 2000; + =, 2000)}
T ARG a2y stelg Alsel drtsid 2IEUS WE 4 D Alg
2 & AT Bn(WF} H, 199%6)9} AutslE AnA

B RFE(CF)E tZT 12.04+1.239]%03, EM-fermented orange 0.20%%}
0.10% HelFelA ztzb 1249+133, 1269+0972 Wz7uo 29
(P<0.05). °1RE 7|3 @A E QWA ALRo) /AP o) v)es s} 25
HERtE 3ol F, 2000, 2 5, 1998)3 fAbEgTh

EM-fermented orangeS WX ALEo) H7l - F3HE o) o] £ o]gz
A ZEe] Z4F f71, wER), WEREZY, EvlEro)s So JUEAL Yo
33 glomi(x, 1998), #AbE B A XSS EM n]AE9) W] s o Fol
W 2E Aol OB Ad A Mdety, T 2EFY % HERY ohe} &
B, A R B3R AT T A Foll Qs B BHEA So] o) Huo
A o]§52)7] w&olg} AT

17 23718 T 4 HYFBol EE3h= A4 E(goblet cell) o] Tt APz
W8l, Anguilla japonica(Z9} = 1972), A9, Konosirus panctatus, 8-°],
Carassius carassius, 7], P. asotus, B# X, Thamnaconus modestus, 18] 31
FEd W22 HAAT Y Bul(2 5, 1984), 24 E, Acnthopagrus schlegeii,
&, Frosa erasa, 12|31 2%, Sebastes inermis(Hz} Z, 1985), £t
Pleuronichthys cornutus, 93, %%, Acanthogobius hasta, 57X R, Zoarces
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gillii, 22|31 A8, Lagocephalus lunaris(H, 1996)52) & HAMF o) 23]
e S0 B A7 ES0) Jow, o]g Ao A A AN Ee) Tk
2717k o1 F R ZL ojF o)k ¥9lo] W2}l a3 HAA YAE o)F Q
o w2t g2 Jebdon siQo 3 A 24 334 B ane
= AzA} Foke] A7) Fu) WM EA )= JIH(Z Y} 7, 1987; ©), 1979)
7 AF Aol A YAl v)xE gramoxone 4 L v)EH C9) &8 F3HJo
etal, 19050) Ak oIE AT oW F YFEo) AASHE WAL
AL 233 HGEA F FBAZX Y 23 g 9o 22 gt
T AES FAA A F HHe B3akE o (Allen et al, 1986), o)
MEAEE etEdold 7154 Y2 g4 BHHYIAY Zrlses
A2 Badn Yok} 7, 1987 Jo et al, 1994).

°] AFAX = EM-fermented orangeS 33 Al 43} Z 99} Bo) Yupzz
ol Bl A Z(goblet cel)9) ¥3HE BRI} YN E WA TS} DA @
skod, Fo HA% T4 AgFEo EASHE YAMNTY S mE
EM-fermented orange M2] 7oA dlz 78t go] RE¥SYY. £ 5= 4
YT ABETE P02 252 WGNEI} Zohss A%L vk A A
9o} MGHE F7HE S B3I 4 842 2R5E UL = Aoz 4yzdy,
23t EM-fermented orangeoll 213 o5 9] 4 843 B 42)A 7]zt B
FdATE o2 02 AR A77 AR} & Aow Azt@t)

2t 7150l E 1A X FQ) GOT, GPTS) ¥3ls $a3 o) AgoA
GOT gt< EM-fermented orange 0.02% S A 9J3 2E g T4 21.4+12.2~
223+621U/L 2 dAZ2F9 268+11.6 IU/ L BT} BGe gte Yetdils, GPT
9] %2 EM-fermented orange 0.20%$} 10.00%91 A ztz} 13+05~22+1.1
IU/2 2 ET9) 34226 1U/¢ Btk R gh& BSITHTable 10). 7| EAHS: &
H¥ 99 43 Z3He] F, 20000914 GOTE 7)1E4F H )7} 98~135 Unit/
M2 279 178 Unit/mEth ¥3k3, GPTE 7184 3237t 35~36 Unit/
me2 HETE) 39 Unit/mEth @tk Aots} u)2:@ EM-fermented orange

uin
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A FolM d=FRY 2L o)A, Total cholesterold) % =
EM-fermented orange X&) 7#ol}l A 162.3+142~182.3+144 ng/d¢ s 2 B
4 1924%113 ng/deRth Fe AL el o5 doly =3 GOT,
GPT % total cholesterol®] %& o}2717] o)z Wa 71 7] We7 2a) 85
23R o diz1e} N7 ¥)iEsted ¥, EM-fermented orange= o} 5-2)
2 7158 B3R, BF cholesteral e AaA)7)E Hoz Ao e
EM-fermented orange= k2 &9 F7let % 8402 Y9 ¥ A

24 Hx3h= Al A7AZA 0)87kX5} 2o Alelg
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A4 &5 22& EM (Effective Microorganism)ol] o) s} & A} 71
EM-fermented orange® WX Aol #Hslald FIFsge 9 gx,
Faralichthys olivaceus®) 4% 2 2378 84 a8n YAz Ao) njxj=
FHT TH3a, FFLEAR] Y] AlgY ARHIARZ 0|85 H S HAE
&t

EM-fermented orange A} #9] 10.00%, 020%, 0.10% 1231 0029 27}
¥ A2)7el, EM-fermented orangeS #7l3tx] 9n Algwe 23S gz
2 Ao

B3d¥l olN AL EM-fermented orange 0.20% A FAN 2T
B Ekth(P<0.05). A% EM-fermented orange 0.20%S} 0.10% 2 2]
M dzTEYG F5F 4L FYTHP<005). & 2FZLS EM-fermented
orange 02092 0.10% ATl xR} 2624~2935% == e 4 |
At

AEE, A3AF, P FE 293 P EM-fermented orange

020%%} 0.10% A7t z2FEg 48 23S Yehydo.

23718 3 WGAEY EXE Ao HUFEZoN T Yehgon] 3 yupre
of EA3k= wldHZ(goblet cel)®) 4= A (anterior intestine)® %% (mid
intestine) 25 X780 & Ao2 #AHYn, =3 A By} FFo g
2SS dEz27e AT 2% i Es g
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GOT, GPT 28] 2 total cholesterol®) Zt& EM-fermented orange & +#
M E2FHY YRE Yo AgS vy,

EM-fermented orangeE |x1A}ao] A7}lety-e 9, 9x9 Al2E & Z7}9}
T 8402 g9 A4n Qg 8= AR AR ZA o) 87tx)7} =

€ 222 A2 "t EM-fermented orange] AR A7lsxs AbE 39 0.10~
0.20% 9 c}.
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TR - WS E - DD, 2000 HE ARY T2 Rwe M) 2] o}
71 BA S PR nNE 9% 2ASABA TSRS 306~
307.

YE4. 1998 7712 33 2 92 Mgzt dd dekmol, Oreochromis
niloticus®} WA vjxe &7 RAYSE HALEY =8 3~
62.

BEY 199. AFE, Takifugu rubripes AR o} 437 wde zz e
A AT AFUSGE HAsEY) =2 3-33

ARE - FAL - AVE - S H 2000, AHRY B2 HIAA Koy WA
o 433 ¥l vAE ¥ FAFABA TSR0 302~
303.

AZA - JUE. 1996 FefH7t ApR7) o2 dA d°l, Cypiinus carpio
9 A% R APl nAE 9 FITEAE A, 9©2) 151~
157.

AET - ATE - A )8R - o4 - B, 1998, FLAE H A
A olEAe AF 1. YA AER, 4 AREE L wTE
PIAE 9% FTFYE A, 11(2), 213~221.

Hel%. 199, #712FF el YA o}, Oreochromis niloticuse) ay
gl MAE 9% FRAURT heY WA =T 5~14.
MAH - 225 1985 FAE, F42 2 2 AW YA 22y

B FAdE R AARE =23 40, 251 ~269,

28 - AU - o)A - o) FE 1998 AFE YA MFA AW Baya
(19914 ~1997). gZoju 537, 11(1), 23~29.

ol 1979, R71AAA ko] AH YoM @ Mo|xF Hut w)
BAZW FAde) nXEe JFd B ZAFNHY A7 g
32 (A, 12(2), 111~127.

oY - AEE - AT - ANE - AL - A, 00, BARE, Acanthopagrus
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ClYE - IR - BEEF - 4S5 - FFu). 20000 NEALYDFE Eo
WX, Paralichthys olivaceus®) 7% &% EASABAS TSt
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£EE - Q8. 1987, A=A Gramoxoneo]l VFH 2% BAATUY HA=
o HAE dF¥ VY 2L AR g (L)
20(2), 299~317.

TE A HAR - NG - A4 1984 AZo] AP HANTY
AAE =gty 44 FAdtE A =83 37 318-

PN

327.

ETE - WEE 1972, FMF L JF9 2872 Hute) B vm =3
Ay A7 FAEw =83, 13, 383~403.
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& AT FAUSE g HAEY =8 3~27.
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XA Fo T3} FANFEL YAeHY =8 3~45
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°l T8 FHRL =¥S A7 REgo] BYA NS & WY
R v} dxY A2 )T FA oY THEA UL PAE =
Ut 223 vty Fe 92 431 0 o =EL AR U=

TA = A ZFEH o)A ZedA NPoz ale BHE 2y
o B2 BT AP FLE oA Godd R wey, WA m
T, o71g Aed, $&8 2549, 3B 159, HES 249 9
T ZFEAAE Ze ZA=EHY

°f AFE AA EAFUOZ £ FA EAS MugAE ZAc
dUY. A9 AaAeg da B ARe Basges 44 ¥9n
= 2 dyde) FEY, BAY, 25¥, AYY, HE, 2o
AE, BY, 33, ¢, 2, /F, 85, A0, A AL, 4B, FEA

WokEe Aste, WY ojFBelA F4 AT obrA Yk WA, B
F, 8F, EFNAE ZA=PUD ok B QAN B 2AS AF
MEd deide MRE dols g APdsT 94 YA A3
A F9 BE BEA 2A=IYL,

ELE 250 UN7A ogE AANME F4 AR sgoz Aw
AN =2t DA AREE ojrUst FUE Y ze e
& SANFAA v & de A=Y, o] e ANZ A F
Y},

o] ATE AFUNARL HFATLY NHH AAAE o] fahe] &
PR, AF5Po) 2 £22 T AYATL Y AGREA)
Aoz Aog EPYT.
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