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SUMMARY

The study was carried out in order to investigate attracting substances for
swimming crab bait. The comparative fishing experiment with 3 kinds of
fishes(mackerel, sardine, and anchovy), different parts of mackerel(head, viscera,
tail, back) and subdivided mackerels(raw, 4 equal parts, 8 equal parts and ground
mackerel) were undertaken and attracting substances and binder materials for
manufacturing formulated baits were investigated.

Mackerel was more efficient than sardine and anchovy as bait for swimming
crab trap. In case of different parts of mackerel, the head and viscera parts were
more effective than the tail and back parts, respectively. The raw mackerel caught
the greatest number of crab followed by 4 equal parts and 8 equal parts, while
ground mackerel caught the least due to rapidly dissolution of active attracting
compounds.

For mackerel, major components are 61.3% protein and 32.6% lipid, including
0.3% amino-N and 46.5mg% VBN(volatile basic nitrogen) on a dry weight basis.

To fractionate attracting compounds of swimming crab from mackerel, mackerel
was successively extracted with hexane, chloroform, ethyl acetate, butanol and
water. The water fraction, the active fraction, contained about 5.5, 3.8, 26.2, 30.2,
7.2 times higher amount of amino-N, VBN, IMP, inosine and hypoxanthine,
respectively than raw mackerel.

For the developing formulated baits, the comparative fishing experiments with
animal byproducts and agricultural wasters were undertaken and attracting
compounds fractions and binder materials for developing formulated baits were
investigated. In case of fish byproducts, mackerel viscera caught the greatest
number of swimming crabs followed by tuna viscera, anchovy cooking juice and
squid viscera. However, the tuna viscera, byproduct of tuna can factory, was

selected as material for formulated baits because of the price and supply-demand. In
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contrast, the mean catch of agricultural byproducts was much lower than that of
fish by product. For binder, gluten was recommended based on the price and
operation efficiency.

The protein content of the tuna viscera was 73.1% and was higher than that of
mackerel. In case of water fraction, the contents of amino~N and VBN were 3.1
and 3.5 times higher than those of raw tuna viscera, respectively.

To analysis color recognition of swimming crab, various baits used in fishing
field were exposed UV light. When exposed to ultraviolet long light(365nm),
mackerel skin, mackerel viscera, crab leges, crab body and krill exhibited a more
fluorescent bluish tint and pig skin exhibited fluorescent yellowish tint.

To develop mass production process of formulated baits, the optimal conditions
of ingredient formulation, stuffing, shelf life of formulated baits were studied,

Optimum formula of materials was 70% tuna viscera, 30% mackerel, 30%
defatted soybean, 10% gluten, 0.2% glycine, and 0.2% alanine. In case of self life,
amino-N content were slightly decreased from 1.26% to 1.45%, but VBN did not
changed at 270 days storage of the formulated baits at ~20 C. However, acid value
and peroxide value were significantly increased with increasing storage times.

To analyze how the physical characteristics of baits affect the diffusion of
attracting substances, soaking test of 4 kinds of subdivided mackerels(raw, 4 equal
parts, 8 equal parts and ground mackerel) were undertaken for 12 hours. During
soaking, the mass of 8 equal parts mackerel rapidly decreased followed by 4 equal
parts and raw mackerel, but that of formulated mackerel increased with increasing
soaking times. In case of amino-N, VBN, acid value and peroxide value, all
samples were rapidly decreased to 2 hours and then slowly decreased. However,
lipid, protein, ash, and moisture didn't show consistent trend.

The optimum process of formulated baits using tuna viscera were founded as
followers; thawing tuna viscera—>chopping and mixing ingredients throughly with

silent cutter—stuffing into sausage-type nonwoven casing with stuffer—cutting—
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freezing. The unit cost of formulated baits was 69won/each( 1,159won/kg) and was
about 60% of frozen mackerel baits(109won/each, 1,750won/kg). The optimum
process of fluorescent case for swimming crab bajt was to be following; mixing
raw materials—injection molding. The unit cost of formulated baits was
67won/each.

In order to develop the artificial bait of trap for swimming crabs, the attracting
effect was analyzed in the duration time of attracting effect, preference and shape
recognition to the bait in the water tank and field experiments. The mean entrapped
ratios of swimming crabs into the pots for 3 kinds of baits(mackerel, sardine and
anchovy) were estimated to be over 80% all in 5 hours after soaked in the water
tank. For preference of swimming crabs to 3 kinds of baits, the pot with
mackerel(6.9 ind.; 23.0%) was evaluated to be higher than the pots with sardine(2.8
ind.; 9.3%) and anchovy(0.2 ind.; 0.7%). In the field experiments, the mean
entrapped number of swimming crabs into the pot with mackerel and sardine was
found to be similar as 120 and 118 ind., but the pot with anchovy was only 85
ind.. According to the result which investigated the shape recognition of swimming
crabs to the bait used mackerel, divided into 8 pieces, 16 pieces and grinded mass
in water tank experiments, the mean entrapped number of swimming crabs into the
pots that includes the mackerel divided into several pieces was significantly
decreased. Moreover, by the presence of skin of mackerel for bait, there was a
great difference in the entrapped number of swimming crabs.

The fluorescent characteristics of the baits and its cages were analyzed, and the
attracting effects of swimming crab such as the preference of baits which were
made of the by-products of marine and stock raising, and the preference of
fluorescent dyes were investigated by the mean entrapped catch number to the pots
through the water tank experiments. On the investigation of fluorescent
characteristics by the 5 kinds of baits, mackerel(M), krill(K), manila clam(Mc), pig's

fat(Pr) and chicken's head(Cu) which were used in substitutive baits for test in the
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UV wave area, it showed clear blue fluorescence in the skin of mackerel, shell of
kril, manila clam and bill of chicken's head, and green fluorescence in the
mackerel's muscle and internals, and yellow fluorescence in the pig's fat and
chicken's head. On the investigation of fluorescent characteristics by the bait cages,
it showed each green, red and blue fluorescence in the hexahedral red plastic bait
cages which were painted each green, red and blue fluorescence dyes, but it showed
yellowish green fluorescence in the hexahedral red plastic bait cage which was
painted yellow fluorescent dye. On the investigation of mean entrapped catch
number to the pot by the baits after putting the 4 kinds of baits, mackerel(M),
mackerel with grinded mackerel's internals(MM;), mackerel with tuna's
internals(MTi) and mackerel with grinded krill(MK) each in one pot by turns, MM;
and MK were entrapped mean 3.9 ind.(13.0%) and they were a little more
comparing to M, and MT; is least with mean 2.1 ind.(7.0%). Otherwise, on the
preference investigation of swimming crabs by the baits after putting the 4 kinds of
baits in the 4 pots each, M was entrapped mean 3.0 ind.(10%), but MM;, MT; and
MK were mean 1.2 ind.(4.0%), 1.0 ind.(3.3%) and 1.5(5.0%) each and they were
only 30~50% of M. On the preference investigation of swimming crabs by the 5
kinds of baits, mackerel(M), and krill(K), manila clam(Mc), pig's fat(Pr) and
chicken's head{Cy) which were used in substitutive baits, M was entrapped mean
3.2 ind.(10.7%), but K was about 50% of catch of M with mean 1.6 ind.(5.3%),
and Mc, Pr and Cy were very few with mean 0.1~0.2 ind.(0.3~0.7%). On the
preference investigation of the fluorescent dyes of swimming crabs by the 5 kinds
of the bait cages which were put the mackerel in the non-fluorescent red plastic
cage(RFx), yellow, green, red and blue fluorescent plastic cages(YF, GF, RF, BF)
each, non-fluorescent red plastic cage(RFx) was entrapped mean 2.0 ind.(6.7%), but
blue fluorescent plastic cage(BF) was mean 5.0 ind.(16.7%) and it was more 2.5
times comparing to RFy, and red fluorescent cage(RF) was same level and green

fluorescent cage(GF) was 50% of catch number comparing to RFx, and yellow
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fluorescent cage was entrapped nothing. Otherwise, on the investigation of the
entrapped catch number to the pots which were put the mackerel in the blue
fluorescent hexahedral plastic cage(HP) and blue fluorescent silicon mackerel model
cage(SM), HP was mean 3.4 ind.(11.3%) and it was a little more comparing to SM
which was entrapped mean 3.2 ind.(10.7%). On the preference investigation of
swimming crabs by the pots which were put each the 3 kinds of baits, original
krill(K), grinded krill with gluten and soybean oil cake(KoGS) and grinded krill
with gluten, soybean oil cake and glycine(KoGSGy) in the blue fluorescent
hexahedral plastic bait cages(BF), and which were put the mackerel(M) in the
non-fluorescent hexahedral red plastic bait cage(RFx), it was entrapped mean 3.0
ind.(10.0%) in the pot which was put the mackerel in the RFy, and the same level
in the pots which were put the K and KsGSGy in the BF, but it was mean 2.0
ind.(6.7%) in the pots which was put the KgGS in BF and it was decreased by
30% of catch comparing to RFn. On the preference investigation of swimming crab
by the pots which was put grinded tuna with gluten, soybean oil cake and glycine(
TiGSGy) in the blue fluorescent hexahedral plastic bait cage(BF), and which was
put mackerel(M) in the non-fluorescent hexahedral red plastic bait cage(RFy), it was
entrapped mean 3.3 ind.(11.0%) in the pot which was put mackerel in RFn, and
mean 2.7 ind.(9.0%) in the pot which was put Ti\GSGy in BF and it was about 15%
less comparing to use bait M. Fishing experiments were conducted to confirm the
catching efficiency of alternative bait obtained from water tank experiments. As a
results of fishing experiments, a plan for enhancing catching efficiency of TiGSGy
will be required because catching efficiency of TiGSGy, alternative bait, was half of
fish catching efficiency of natural bait using mackerel. Fishing experiments were
conducted 3 times using reinforced substitutive artificial bait that is reinforced
attractive effect of TiIGSGrL and composed of tuna intestine, grinded mackerel,
gluten, soybean cake, glycine and alanine(TiIMcGSGrLA). Catching efficiency of
TiMcGSGLA was about 80% of that of natural bait made of mackerel. These results
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were not satisfactory, however, attractive effect of TMcGSGrA was improved
compared with the that of TiGSG.

In order to evaluate the biodegradability of bait used in the pot for swimming
crab, water tank experiments were conducted. Mackerel is the most commonly used
natural form of bait to catch the swimming crabs, and therefore was used in this
experiment for the biodegradability according to the manufacturing process of the
bait. From the biodegradability test on chemical oxygen demand(COD), total
nifrogen(T-N), total phosphorus(T-P), ammoniac nitrogen, nitrite nitrogen and
nitrate nitrogen per unit weight of the bait based on the production rate and the
accumulated amount of pollutants, it was concluded that the smaller the size of the
mackerel pieces, the higher the production rate and accumulated amount of organic
matter and nutrients which was unfavorable to water pollution. The amount of
pollutants released from the intestine of the tuna was similar with that from the
whole mackerel. For the operation period of 111 days, the accumulated
concentrations of tested pollutants from the tuna which were 67.3mgCOD/g-d, 86.4mg
T-N/gd, 3.1mgT-P/g-d, were almost half comparing with those from the mackerel
which were 65.7~94.4mgCOD/g-d, 83.8~109.4mgT-N/g-d, 3.1~5.2mgT-P/g-d. The
degree of marine pollution due to the use of bait was examined. Surface and
bottom water were sampled and collected throughout test fishing area and offshore
seawater sample were collected also as control. SS, COD, T-N, T-P, DO of
seawater sample collected from test fishing area were quite similar to those of
seawater sample collected from control area. Seawater qualities of test fishing area
in terms of T-N, T-P, COD were comparable to 2nd grade of seawater quality

presented at national seawater quality standard.
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3.1.12) g 7 s ZAIAH

FEAF AMEE ZAE 20059 102 26~3199] HFPolAMe FA
136~170g, 7+# 61~70cm, +E 125~147cmP o v, +-& 16~18T H}. 200613
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M, F22 22-24CHch o dgeic} 300 £AE FAdsideH, 47
1034 whEste] 2] 6AIZF TS B 7 JEVIFE AN

M MM;
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Fig. 3.1.11. oA =) 7|9 *415 A3 A}%H o719 F&7.
M: 3150}, Ki 3, KeGS: £ ad+ 258 + o541t
E

1
KeGSGr: ¥4 =¥ + e+ o) = +:Lﬂ"

M T.GSG,

Fig. 3.1.12. 31509} Thabo] ge] Hax Agel AH88 7).
M: 3150, TiGSGy: ¥4 thate] A+ 28 + o5+ Z Al

44 -



2) 9449
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A 83g 755

TE3h A w7l e] o aTte i3t AlREPL 13E 20073 6 18~19U7}
A AAn7dl aFeie thFe] W+ FH+d T e+ 2 A(TGSG) &
A7re 1g 719 279 v 7)(Fig. 3.1.12)o] i) 23] ZA Ao,
22k 2 20073 1149 15-174 714 A 719 5 oi(M)e} thadol Y+E 4 =
5o+ 22 e+ Fut+ F ] A+ B (TIMGSGLA)Y S H7HsE Q1&H] 7] 9] 2% 7
o] v]7|(Fig. 3.1.14)° disl 33]o) Ax ARG AEEGAA 25 M)
vl A RFF el SREC] B4 thge] WA+SFR+dTeHE L
(TiGSGL) ® ¥ theho] Wi+EH 5o+ FFd+dFa+3 e d+adetd
(TMGGSGLA) m7l= Zh2t Z A g3 w71 % BPHY ¥t

- 45 -



TMGSGLA
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WE 35mme] B 135708 )RR TS 212 E AFE-slE e, tAn 7]
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v 719 A= R SFeH VAE £A

7t 79 gl vte AEAE Pt
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Table 3.1.4. AAv7|(2 502 FA4

Classification Bait type Weight(g)
A-1 Raw fish 55.03
A-2 Removing fish skin 61.14
A-3 2 pieces 53.31
A-4 4 pieces 51.44
A-5 8 pieces 54.17
B-1 Tuna's intestines 61.45

EF AdY] Evt Axd e JS AWEY] Hete] FEE BINA &
2 AEQ A-19) t)&l 2EBHA-3), 4EHA-4), SEZHA-5)E W AR E 1)
st Ao AMESlg o, ERTo 2 tEo] YAB-1)S AlEstHTh

AR AMRE nTole H A o] 28cmolx, HT FH-E 275go| Ut

A AMEE 3150 BT AEE UANA & dEdA d3te EYO
2 A ALEEAH-

LYFEE of2¥ FxolY, FE &9 1000tk Fa3Hd A FAIZ 124]

= 1 o

L, v g9 Fdi s H& &2 (/i dayE gFE e 2WE FE3
pyi=y

A3 *}%51 715 Adte FHE e F UdE e E Az
FHde] gol wkgzule] wigel 3 1m/de

[

s
Hol BE WsE BEHAY. HeEY §5o2
‘l: —

7 Astel 28 Gob Wz FYo AAHES 3

rlo
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ort
o
jud

A7) 9t 15T 2 FAEHE T2 oA
RS AXNEQT ez UE 37148 AHE §A817) 95t Z7)(aeration)
ol &&EALDO)7E YA HFAHES A
B2 Standard method(APHA, AWWA, WPCF, 1998)2 ZA13}g 1
4 W 2 AMEE 73 A8ie Table 3159 gt

$H, 2 FS st oEre] Ao dish HEE dPs Y 2HAA
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Fig. 3.1.17. 4¥& dgz29] /=L

Table 3.1.5. ¥4 ¥Wia =3 A4

Item Analytical method Analytical instruments
Temp.(T) Electrometric method YSI 85 DO meter
pH Electrometric method ORION 920A pH meter
DO(mg/ £) Electrometric method YSI 85 DO meter
COD Acidic potassium permanganate method
NH4-N Indophenol method CARY 1E
NO;-N Diazotization method CARY 1E
NO;-N Brucine method CARY 1E
T-N UV-VIS spectrophotometric method CARY 1E
PO4-P Ascorbic acid method CARY 1E
T-P Ascorbic acid method CARY 1E
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49 712 3 WezRel FAHYY pHst DOE Table 3.163% 2k,

Table 3.1.6. 48 7|7+ & pH 2 DO 9]

Classification pH DO(mg/ £)
A-1 7.19~4.46 2.21~4.62 (3.11)
A-2 6.99~7.45 1.47~3.69 (2.88)
A-3 7.16~7.70 2.74~4.87 (3.39)
A-4 7.03~7.42 1.76~4.80 (2.64)
A-5 7.09~7.42 2.35~2.89 (2.62)
B-1 7.04~8.21 1.22~4.63 (2.65)
() Bo#

. w79 g 24 Vs XA}

D A= A3

2A B 248ZANA AFW Y AMEo] FH e £=- A=
FE Hrietr] Yt @A AdrAd x2S AR

sorARAE 20073 6€ 179 B2 3038 & 18Y 2Y3EM AEE
AAFFR, 189 FAF 3 194 =YG3tAA ASE AHsA e, fFF
AZAL A= Fig. 3.1.159 A B4 A@xYg Ax¢ 2o

AEE dFed ko] MixE A9 W A0 W @A) 2 F 8t
don, TAG)Y AFB) F oA AF}AT 2P Fdo] v
Ao A 1km HE o]HH AHE R2FEWLE AHHAh d& W, ANE
EA 18-182 648 18Y AFAT AMsold, &Y W AF AFY B5F MR
Z ougltt. A5+ Ao A Van dom sampler® M3 sl 2%, pH, DO &
oA A tA I (Fig. 3.1.18), YA Qb= A EE ofo]2 wkiof Yo A
THE AL T E4%H

o2

o oX
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+ Table 3.1.75} 2o}

Fig. 3.1.18. S5 ARALE A8 AH 374

44 B A& Standard method(APHA, AWWA and WPCF, 2005)9} 3jF8 74 &
g A @ (Momaf, 2005)E 7|02 dtgon, AU 2 ALEE 4 A

Table 3.1.7. B4 &4 Ay
Ttem Analytical method Analytical instruments
Temp.(C) Electrometric method YSI 85 DO meter
pH Electrometric method ORION 920A pH meter
DO(mg/1) Electrometric method YSI 85 DO meter
COD Acidic potassium permanganate method
NH;-N Indophenol method CARY 1E
NO,;-N Diazotization method CARY 1E
NO;-N Brucine method CARY 1E
T-N UV-VIS spectrophotometric method CARY 1E
PO4-P Ascorbic acid method CARY 1E
T-P Ascorbic acid method CARY 1E
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Table 3.2.1. 159, Aolg] © HAo) i3t £A FUAEH
H7e 5 5o ojg £
P YEvS 6.9 2.8 2.0

AQEFAE Hlwsty] Hate] 150
AL vwd Z2FE Table 32.29 Zr}

Table 3.2.2. IEolo] 2ojy a7

ul71e] FH He 59 =5 749 ne] 4
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A7 £ 7P /fAaH7 £ Ao g xAE 1509 35ty =4

23
A
Ao A}E3F Foje] YWk AR L Table 3.2.5¢ #th

o)
o,

B
A

@d A% Y g4sE VBN amino-N o, Haret=7h
SO OO, (%)  (mg%) (%) T (meq/kg)
613 316 58 1.2 41.5 03 139 3445

AFole 49 AE T 9E, A, BE, grdeY £o g dFe] =%
A o] gheFo] 31.6%E Hlw A Ewoivh AR A3 =& JEh
T A7het #HarE Bt e zhzt 13.99)F 344.5megkg o2 Atulrt A4S 3
S ¢ F At #9, Fy g71da) VBN g2 47.5mg%E A vl

S AEYES O 5 Aok
A BHAEZDL Table. 3.2.690 vbebdl vle} Zo] ATP, ADP, AMPE E5F
FaEo] HEHA FR%3, IMPE  115.1mg%, inosine(HxR)E=  67.7mg%,
hypoxanthin(Hx)-2 53.3mg%°] ZAZ&HSIth 22y, IMP7} HE2H32 v o
2 v]Fo] o]y B AP AT nToe] Axrt 7Y fdEaR 4yl

AYge Aoz FIHZT

i

Table 3.2.6. 315019 A2 AANEZH =4

g Auza 3 FHme%)
ATP -
ADP -
AMP -
IMP 115.1
Inosine(HxR) 67.7
Hypoxanthin(Hx) 53.3
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DEE A4 ojFog AWe BEF Aol B FHH UdE A
oz A Jed, B AYo) A4d nE ) )
e sl 2

Table 3.2.7. 315 0]2] A|ulAk XA

A TR 4 (%)
14:0 Myristic 35
16:0 Palmitic 14.5
18:0 Stearic 52
16:1 Palmitoleic 4.7
18:1 Oleic 29.5
20:1 Gadoleic 1.9
22:1 Eruic 0.2
18:2 Linoleic 0.8
18:3 Linolenic 0.2
20:4 Arachidonic 5.9
20:5 Ficosapentaenoic 11.4
22:5 Clupanodonic 1.5
22:6 Docosahexaenoic 14.4

X3 AWibe] 23.2%, 17} s A WH4to] 36.3%, Tt B RS} AWt
342%E M EX 8 Aubibo]l AR Aate] 2/3 o4& FUT wEbA, olE
X3} Ak 37 Foll =&Y X3 Aol wlste] Abszt W] A
v2 By fofdto]of gt

TFY F ofvlimit 24L& Table 3.2.8¢) VERE ule} 3ol 3] 2E[T ol
587.3mg%, EF$-Eo] 216.lmgh® TStk 1 9] Hidgdid, A&H", o]l
da7id, geid oz wo] Fi5o AT 53], S AEdL 150 &
(&) 17 5, tg@Fo Sl go] Ex 5ol v olv| it 2 A, o] 3|
Elde FAo #gd o3 slAgviom wWaEEo] 150 ojFe Lz

ARle] HE EF0lu 79 Hel 47 AF5EZE BuHL o
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Table 3.2.8. 2150} &7 ojn Al ZA

f-] o}m = Ak S = (mg%)
ASP 10.8
GLU 25.5
SER 14.3
GLY 15.5
HIS 587.3
TAU 216.1
ARG 36.8
THR -
ALA 30.6
PRO 6.4
TYR 83
VAL -
MET 6.3
CYS 497
ILE 7.5
LEU 14.6
PHE 56.5
LYS 43.4
Total 1,129.5

A

ZAFEY] el dAFe] 5o E
L © 2 F/4 %9 n-hexane, chloroform,
2oz ¥y B3 - Az

W
150 24 Aol 2 AE3 Arhsed W@ ¥, 47 TAY 4ALY

= Hlu¥ 2= Fig 3213 2o

7t e FEe E>YA>REL>FERIE>FoE B3R, A9
TRAAAE E>HEL>F2Z2IE>A £o2 =9th = ZHTI) &
=75 FUER} & 222 Yeged, i FE2IXE Zd v B
5ol 453 U ol R L o7 A9} FTIEA £A A=
olPlzat 59 84 880 AF Y ANE4 B2 vla £A9 FUEH
7t Eee € F Atk wEtd, flane) £48 3 2T o, A9 2
2 = ¥l 7P a4 RS ¢ 5 Yok
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Fig. 321, 25019 &9 24 Y88 5§ 2 B7 YFr+

S, dubA] A H—AYIE o] g WA e FFE FASHT] HEte aiF
o NEo FL ¢ &§9& Jtele @713 ol A& FEAE SR
o, FIAFY 2ol gle ALz Yeyt ol EAZ AlEAe HE <)
41 712 mechanism)< 23 Q7] jFo 2 AztdEct

FAEHAL S5 nFol BF9 o AR st AR 2=
Table 3.2.9%} Zt}.

l

Mo

Table 3.2.9. 31509} 150 EF9 383 =4 vl

4 % 15 o] 5o B3
ol e A (%) 0.3 1.64
A @7 Al (mg%) 47.5 182.27
IMP(mg%) 115.1 3,018.0
HxR(mg%) 67.7 2,0450
Hx(mg%) 533 386.3

150 259 583 2A4L 9 A8 asold vE oivk=E die

550, FWA 4] Aixe 3.8 sy, ik BEEZ L IMPE 26.24),
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ol = A(HxR)L 30.24), Slo]TAMR(HN)L 7.28) F7HIATh &, & Hee
A7)l = 3R oz ojlu|Ak Fuba] &) A B# o]
A= 8.4

T2
Jorug, olgo] A9 Fa% A ALY A2 %

150l 29 &g ojuixAt 2L Table 3.2.109) Ve }9Jr z2o. 1%
o] 259 frg ot 2L 150l 9 A8 Fe opuAt 2T AL
F AFES YT &, s2Ed, 8§, A 2", FFEL o2 rd, ¢
ghd Fol wol shrEo AU 2y, fE obuite] S aF ol 1
3 A 108 A= FHH Ue AS=E VElET

Table 3.2.10. 1 50] &9 8 ofnwit A

T2l ofmieqt & % (mg%)
ASP 163.6
GLU 515.1
SER 189.2
GLY 289.3
HIS 53239
TAU 2,105.4
ARG 501.4
THR 505
ALA 467.2
PRO 142.9
TYR 279
VAL 0.9
MET 47.7
CYS 928.4
ILE 32
LEU -
PHE 238.5
LYS 96.4
Total 11,111.4
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i oA Ao} did fAEAAEdY] 9 R 4
Al &ANZHA olf 7hsAel &2 el R FladsE A 4
Ste] Table 3.2.129} o] dvt A7 4 viF AES 4 43T

Table 3.2.12. Thgo] WRe 4wt A% =4 (AE 713 %)

AdHk AR ol 2 Z) v}t 35 e} 351 &
vl A 73.1 20.2 6.7 0
o] Ao dul RS A 7Fo2 A 73.1%, AW 20.2%, 3F

6.7%=5 15ojd nish dwjadel o] w1, A FFe Fow, 379
Z

=
A HHE- 2L Table 3.2.139] Jebd ule} o] ATP, ADP, AMP+
Hol AZo] A &gy, IMP 73.2mg%, ©]x4l 28.1mg%, 3lo]lZE AN

rm m>
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168.7mg%°] AZEH U =, tddole YWE MU ZE B TX2Y 34 vt
o] Hed, ExY A & FAEZ do] A vgo] WAL BxXY Ax
TA F sF FHMH £ 2] ATP, ADP, AMP7} %‘H% RNow gz

Table 3.2.13. 4o} f3e] a4 AdEZ 24

g BdEH g (mg%)
ATP -
ADP -
AMP -
IMP 73.2
Inosine 28.1

Hypoxanthin 168.7

thetol Mg #2) opmji=il 24 Table 3.2.140) ERH ule} o] 3

T4k, o)Al ofanbELt, otz rd, debd Fo] Wol FrEo AT F,
nFoet g d2Ede e vl yokedl, thtole 1T oleh fAR
Fol AT WA g obv=At AL vif Zol7t W

thto] e ZW‘"/H §Hek2- Table 3.2.150) ytebd wpe} o] 23} A
AFQ) 16:07 TR EXE Akl 22:6 22 AWAlo] 50%E FA XA A
o &, 23 A4 a‘} | 48.4%, 17} A|u}ako] 24.0%, Thrb R HbAko] 27.6% 5 M
oo wla| X3} Aate] i, AW FFE Wol aFof HlE) A3f A
o] @& Ao vEyrh
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Table 3.2.14. T} WAL f3 opv|xit 24

] ofele

g (mg%)

ASP 362.2
GLU 432.2
SER 193.8
GLY 186.4
HIS 179.3
TAU 241.2
ARG 302.2
THR 157.0
ALA 308.0
PRO 180.0
TYR 237.2
VAL 264.7
MET 109.5
CYS 179.9
ILE 238.7
LEU 371.3
PHE 52.2
LYS 105.1
Total 4,100.9
Table 3.2.15. tbeto] WA z|HFAE FA4]
Aate] FH Z4(%)
14:0 Myristic 10.5
16:0 Palmitic 30.7
18:0 Stearic 8.5
16:1 Palmitoleic 5.0
18:1 Oleic 18.0
20:1 Gadoleic 1.0
22:1 Eruic 0.6
18:2 Linoleic 0.5
18:3 Linolenic 0.1
20:4 Arachidonic 2.1
20:5 Eicosapentaenoic 34
22:5 Clupanodonic 23
22:6 Docosahexaenoic 20.9
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Table 3.2.16. O3] W& E&9 3aa XA

4 cho] WA g g 535
olul e & A (%) - 5.04
LA A7 Al(mg%) - 630.47
IMP(mg%) 73.2 3383
HxR(mg%) 28.1 180.0
Hx(mg%) 168.7 306.9

gaol W3 239 sista 2L ojul FaE 504% WA 4712
2 63047Tmg%2 A TEO] B2o) 3] 2zt 318, 359 AT FFo] Fol
44 B39 FFo] gL ¢ & AU AN BABIS IMPE
338.3mg%, ©|%=A1L 180.0mg%, o] £TAE 2 306.9meg%EN Y A 29l E}rﬂ“
of Yol vzt AT S L F Yok F, EF L
obpliedt, FWA Ar1AL, G BABPe] P F
208 A 484 43 Aoz 49T

gl W BEe fel obmliite] §Ee XA A Table 3217
Gehd kel 2

3ol Y B2 olmeit AL olzr)d, ZFEUL, of=RE i, g
2hd, wel el Fgtom, thatolo] ms) @A fe ovlwmire 3s5uj=
5o} 9E Ao vehyd.

$ o
(o]

5401 }JEEE, OI% I

off

. A 2A¢ 48 FHo BE 7= A4

T pasted o B AxH AZE Sy 22 R AYsto aAE AY
st

D AAE ¥

BladeE A 78} Chopper(M-22S, Korea Fuji)ol] ¢3mm % =7]2] Plate¥H&
F&ste 30cm Zol9 ¥ (¢3mm)eE FF F Az, dAF| H=E
Atk e, o] A FEH Y AU #AE2e FEET YR
WE 3, &ATEe] UE oA BEE 079 A3 FHEs HEeA oL
RO E HEAG
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L2

W E59 w8 oot 24

8 ofu =t & (mg%)
ASP 1,451.6
GLU 1,676.3
SER 806.8
GLY 626.1
HIS 571.7
TAU 919.6
ARG 2,246.4
THR -
ALA 1,357.4
PRO 852.6
TYR 669.9
VAL 1,026.3
MET 140.8
CYS 352
ILE 697.5
LEU 895.7
PHE 2497
LYS 630.1
Total 14,853.6

AN A S Stuffer(INSACC F8, SIRMAN)Y| ¢25mme) AFZE 1] 630mme)
Krehalon H B E 419] A8d & 2, AHL25mm)stH T} o] 7H e 4
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Ao g yebyy] dil, £ dFoAe 7hs FHE AEsad.

o ZAY A4 54

- 66 -



1) F32y 43

= A@lME A g 254m6W, 30cn A)) G973 33 365m I A
AN S23 715 FFay AAL s

UV @3}39] 4% ggo] Z3] nkatg=u], 250mm o] 3ol s & do]
AshA Fede ol MAT dXsgon, UV 253 Jdd e
ol B2 AL FUsHTh

2086 § 2

(a) (b)

Fig. 3.2.5. UV ©uld & Aapg stel Ao 83 v
() UV &b slol o &3,
(b) UV Zapg sloll o &3

P ER B

EAE 54 3240 U A9 S 2wy ohis) AZe olgd B
A 5eo] Yube Ae L 4 IUTHChang et al, 2007). Wb, BA
P17 Al SisE §9 B AL A ZAY el A4 SHL 3y

FA oY SN A m A2 AEHAY ZAY ol LA
e RE AR B4 548 UV A9 stelA 2AME O
2.6 o] a1go] 9, 5o WA, A o, A %, HA WA, =
2 59 EZE ARV UV Bopg st M HAwE Yaa f?:‘r* AT F3%S
il sles & & ATk AF A UV Aupge] £5 AR plxE 9
ATV A2 mAHoE s 1y
AHEHE U7 Bkl M E UV Z5hgo] 3489 Azt Q4 v 9T

Kl
%0,
i
=
=¥
>
<
oi
i3
2,
>

- 67 -



o e ot & HEV 8790

) EE 0
Fig. 3.2.6. UV Ao stolM Jepd o7 LxE 33
(@) %ol #3, (b) 5o WA, (¢) Al T,
f)

@ A #FF, (e A BIA, (

24,

3) argo] ®ue P AF 1Y 2L 54

A "7 NE F 13pdee) 2xhd
E4E 7Hd 1g0le % ®3 FEF wiF
3273 ol zAbstYh &ele] A 3]
gt gl R FY PP vt 5 =
olE &4 9 UV spectrume 27} Fig. 3.2.8 % Fig. 3.2.99} 3
o] Edo] YT EFo] ofz} ofy EHo] EFH U

o b
{n
=]
s
1o
Sal
ly
Hd
ofj
2
2
J {
FO
i)
AN i)

- 68 -



(a)

226 nm, 3.63166

Wavelength [nm]

500
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Table 3.2.19. Q1 F w72l HA7|7Ve)] W2 AR HF

AZ71ZHEY)
S 0 270
obu) Bl A A (%) 1.26 1.45
A G712 2 (mg%) 96.3 96.3
ol 102.8 167.3
23R 7Hmg/g) 24.5 60.0

Nz HAVZE T FAAHRA obvxE) AL FHL 1.26%0A
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Amino-N (mg%, dry basis)

0xs 50
s e §expial parts
036 - \. ..... Ceeres 16 expanl parts
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025 - < . —cefyerwm  Raw nuackerel
L
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W 50 429

H 2] (brush) =& 3} ¥F(spray) =3

= & Hlag A, =39 FUA AdA
T B =48 Adagon, 23 =44 60070/ AT =40 sty
o}.
th B8 Ax

BEAREE ABA 9] EF vlg o} ztolzt glou, 87} o)A &

el
o Wb, B3EY 85 Heste] BAIZHI00T o] 4ol A 25-30% Hw)of
&% Azste Aol AgHelw, uAEY AzAGANA AE LA polypro-
HEAT Y4 ARE WSt A2 Aste Wl mr} 3
AHoz 4ztey.
% dFY 34

2 n715e) B&H Yae AT BN TAL 08D 2ot

a5 wjgt ———» ME AE
PP+AA A5 +YFEA Injection molding machine

uh) u7F =ZH AA
ER o9 APl B{ AuE AMSslgoerng, 0 E £ 8 pu
A3t Aok
B33 T8 1YHE]: 40,0009/
* L =3 7R3 6007)/¢
« N =3 40,0009/¢+6007)/¢= 67 /7Y
=, 8% "7F AZA F 674709 F7) Hlgo] 2 Aoz Jehgh o
714, B% 0715 A% Ay, d7EzYe] AFer) g7 A
1= AdstAl gath 28y, g A2 34 n7ES Axee A
FolE 30~50% Az HE "xilo] 7}5E Aoz AzHEC
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4249 2 32 24, o

.‘_|:_
Fole Rkt 224 B, fABLY §2 5
3 ]

ZhA, QAR ohFol WA (Tke)ol 5okt ol F9(3ke)E H7Hsh
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22 29AQ0g)H} ¢ d(20)s Ho] 3L T ARE Rt
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E(50~65T olshE HE& @A -3ty AxsArt e, sHe H
o FE3 A3l o3 e B XA =, ohEA 2 AR A ¥
< TE 9T T A FEoR EFoE AR ALY FHEEL
2 9% FA7 ol 9A 12 JMEVe S A2 ATk wepA, dFn
M AAgzad ZAH 7rR7F A gk

)
o

- 78 -



o weA, & A7dME 2 R 2718 geste 7P BAFla B
d BE(930:300mm)e 2 FAE HBE QFU|7E 30TAA ¥4, A
H(L30mm)ste] £ A7 XA, 20T A AFsHEA AHE3 A

h 885 FHe A7)

AT e} vl A8 Ro]A, HAZA ALEE p| 7B Y&
A Y A=A &2 AFAN ReE FABeE 49, 2 F A
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50x100mm) FE} 2 A &3l EA3GTH
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AE D EF e 33 2 A | 54 D HH x A
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(3) Al 3 Hket
MEFoE AREAHQ VEe ANE JFAANE GLET F o, dFYL
= =
= =

[=}
o7 A ¥y, 3 £ AR

Ad D EF | A5 53 T4 YHEFim 715 P~ T 2

Silent cutter A9 paste £A47]: 20~30p/min FARA
A E¥ EA47) 15~20p/min

AD Q&P 7 AkEl AL
(1) AFH79) 13] wig vl& R A5 €7}

% B ool WA g dFEH =Fd S depd
7 1

T erE(ke) 3 3 0.02 0.02
7 /kg) 22 1,750 390 340 3,500 2,900

(2 ¥R AFGE7} AL
« 13] w3 14.04kg/3)+0.06ke/ 7l = 2347)/3]
« A Db 1,750 /kgx3kg + 3909 /kgx3ke + 3409 kgx 1kg +
3,500 9 /kgx0.02kg + 2,900 9 /kgx0.02kg+234 7] =294 /7)
(3) A8 = TAE A
« AFL AolA: 25,0008/2+150071/F =17Y/7)
« Zoff A& o 229/7)
T7+7: 20,0009/2(100mY/ =)
mg A2 7% 1m =(0.125mx0.125m)/ 7} =647 /m’
A BAE A2 2009/m’+647]/m* =34/
1 A2 120,0009/8005-H +87) /5 B =1941/7)
« AFM7 IAG AE 2 TR 17470 +229/7) =392/7)
4) AL HEA Y] AL
- ZZ4]: 1,6009/3+20kg/:h+3337]/kg=0.2421/71 (80 A /kg)
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E4u]: 1,8009/4H3F-20kg/ A A1+333 70 ke = 0.2793/70 (90 L /kg)
AH]: 289/, box+20kg/box+333 7] /kgx30 =0.13 /7] (42 ¢ /kg)

&H
Fu7] IS AL BEA N 0.249/70+0.27/78 +0.13 /70
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AFu 7 ATAE AL 4Y 2 TH AL BEAYNE &
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wetA, 37 14" Addst o 99/0(1L1I508ke)E BE IFAE
AFEEE A9 A7) 143 ST 35,0009 box+20kg/box+167)) kg = 109%)/
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Table 3.220. v}7] ZFE AAA 7 W2 52 T YSn4 9 Y288

Kind Soaked time (hours)
. Total
of baits 1 2 3 4 5 6 7 8
32 48 58 66 69 69 69 69 69 69
Mackerel
e (10.7) (16.0) (19.3) (22.0) (23.0) (23.0) (23.0) 23.0) (23.0) (23.0)
Sardine 19 34 39 40 46 48 51 52 52 52
e (6.3) (11.3) (13.0) (13.3) (15.3) (16.0) (17.0) (17.3) (17.3) (17.3)
08 12 15 19 21 24 26 29 34 34
Anchovy

Q7 (40) (5.0 63) (7.0) (80 B (7 (113) (11.3)
()78 Bd ATE).

10

MR Mackerel
di - Sardine
st EE Anchovy
7 -

Mean cumulative entrapped number

Soaked time (hour)
Fig. 3213, o7 2538 FAN0) BE *8 BF Yers
Nix FAE

wovjrle] A s
sigol, Aoj, WA 3FR g A dFvIFE Table 32213 2
o}.

3FFY u7E ¥e TEd g "y dFrss 150 6.97H(23.0%),
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A ole] 2.87121(9.3%), B4] 020HE](0.7%) 2K 15 0] w7 e EA HE
=7 74 Be Aoz ey

Table 3.2.21. 3159], Aojg] & Hx)9 n|7)d 3t B Y2r|4 €L &S

Kind of baits Mackerel Sardine Anchovy
Entrapped 6.9 2.8 0.2
number (23.0) (9.3) 0.7

() : 74 B AFE%).

E &, 20059 99 26076 99 309714 33)9] WA A% FAHA WA
A Fold A9EE 13006/ S5t A FAHA

10~20m BN nFol, Bole), WA W% A% %
2048 1422 TS, 202E Agstel AEAS GNE FAE Table
32229} #u),

380] A7 AWz A, Aol Tl oQB ZAE BF 23t gon,
150l ol E 072 SR TRl A7 B 12000 @ LgrHIE
158 22 dehlglow, B2 n712 A48 SR E BT ssvhel =
A 050l w7 vlal oF 70% Fo] 23T

.
]
=]
=
=,

B

T

A, F24E 9 Agxg 239 ostd, 159 |79 FAAAI} A
olg] w79t HIstAY e, B4 n7 Rt AEE] $3 e

™
2 eyt =8, v7ie b4 o vy 339 A4 58 wed o, £4
FTEE AU LS A% A9 FAEHS A A E(ndex)ZA LT
olF 7IELE st A°] HEF Aow EAHUT

Table 3.2.22. Al xQef 23 v|7] THE o8 2

Kind Operation Date
) Mean
of baits 27th Sep., 2005 28th Sep., 2005 29th Sep., 2005
......... Mackerel . i 0N 120
........... Sardine oS35 N2 B
Anchovy 76 88 91 85
Total 274 362 336 323
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ot v7] 9] Fe Q14

A m7le] g e QA ARE FA3r] A mE AFRTFE
Table 3.2.23 % Table 3.2.24¢} 2t}

Table 3.2.230]| A &} Zo] M3} Mps®] 17 ZFelA ¢ AT rIee 44 B
3.2v}2](10.7%) 8} 2.20}2)(7.3%), M3} Mp.s9 ©]7] Z&d A 2z B 2.1v)
2](7.0%)2k 1.67+2(5.3%), M7 Mg9] ®7] 2ol < 42 Hd 2.37H(7.7%)
¢} 0.391E](1.0%)2HA v 718 G150l E Bo| 2AESE JE5vIsrt w438 3
28 ALE Vet

Table 32.23. v]7] 288 BF ¥4 Y245 2 Y2 &

Ot{(g;{jts M*/MD_S** M/MD_lé*** M/MG****
Entrapped 32722 2.1/1.6 2.3/0.3
number (10.7/7.3) (7.0/5.3) (7.7/1.0)
()73 BE dTE%).
L aFe] 9, 8EE IO, H 6T AFO], B B4 aFol.

Table 32240 X ¢} Zo] n7)§ 1509 RS AASA G AM ¢
T B 247 (8.0%)9] A W) ARE AAY AM)S] dFrlIFE
B 1271 (40%) 2 R £

o

-
2
£
Ac
o
oft
o
L
K
X
R

[0}
~
L
Au)
¥
)

Table 3224, B1719] A% f7o) ME BF +H YEUIS 2 UES

Kind Mackerel Mackerel removed skin
of baits M) (Mg)
Entrapped 2.4 1.2

number (8.0) 4.0

(): 78 Bd dS5%).

S8, A7} A (mantis shrimp)= Wo] AF 0] ofFF vt} 2412 XA
T AFHAAN deE 3 g3l R E dHste T FFE o]&st

o MEAA ANEZE HU¥E AL BHud d Jdedi(Mazel et al, 2003;
Wikipedia, 2006), Fig. 3.2.140] el ul9} 2ol ZAl(a) © Fskb)e] 4=
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ARHAA F8 FFs Yetde Zol FUHAAY. waA, A7 L

04
)k)\

AAER) AAE 23 Qe A AFE o] & Bolex @E A v
Aoz @uanh

Held BBl 03] 22 ANY & AL A

(a) ()
Fig. 3.2.14. #9) g 2418 EAl(a)9 FoHb)ol F3dE
el 25

E, Fig. 32159 thebd uhs}h 2o] 27§48 vl72 AgHlE wF]
9 ERGME BE ey, ol Fuel A9 AAET} 2 5
gov), 7 $2E V72 AFAE AST W £24S go| ¥5E w7 ¥
W He 98 9 Hof B2 Yehiy] o@AARE 27} B
ZAZ Dobatelr] YEA Hol P B Hoz Azwh

(a) (b)

Fig. 3.2.15. A4E ZARBIN-E v v|7joA 3 el 25
(@ FHUE, (b) DI,
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E, £F ZUHY A2foz AN #& ¢ 53 nihe HYe 24
?1;, Fig. 32.1601 M9} Zo] A7} w77t Eolle B¢ FH=
o= ANM= w7l 2 FAER whgsle] Fho) o) W 7
94%%*0 (klinokinesis)©] 35 €12 B o|m(Inoue, 1993), B 39 <k 50cm
°[HE HIsw vl7e EAE Az od) Fste] AIHoE B &o
2 207 A& 475 e YFL B

92N, ZA} w70 FAF ] Fle] Sole FAL w7e] 47 £
a9 goty A4 Wt ohuel ml7)o) gy 140 g AZHH A E B

Ste ZAC® dAdEHDZ, 24 S <1Fu7)9 s oA E nl7d] 9
¢ FARAY YT A A4H AFS =Y 5 dE WAL FTor @

now *&Z}%‘:}.

5. 9% 54 % FHEL ol8@ nAe §A5%
b A B8 vl 2L vA%e) ¥F 54
g °1°é°lb} ] ool A HW] E= AR 1E *}%QE alEol(M),



UV A3 2 365mm) G QoA ZAMe dals Fig 3.2.173% 2t 1509 ¥y,

29 o wARY Az, 5 el RRdAE AWE P4 AT FFel, 1
Sold] 24 2 WAL =4 AT o], A WA % & sjelel A
PRoAE 34 A% FBol Yt AL ¢ 5 Ak W, FA 52
§ 0712 F2 A8H R e a5l Hold, BX, Hol 5 oiFe ¥y ¥

k=)
HT AE A4 UV B9l 3 AE

=2
A
rir
N g
o
=2
=2
B
re
-
N
w

g 2AEH] flske F
ZFo] WEMT), 5o+
o 479 v7E &7
= Table 3.2.25¢} 2t}

M, MM;, MT; 2 MK 455/ 242 u]7)¢) gk F78 B 53 450
S5 MM; 2 MK7} 3 3.9018)(13.0%) 24 Mol Bl tha 54 Yelgo s,
MTi= Hd 219 (7.0%)E 7Hd 2A eyt

olM), 3T
=

3, vl

ofy
u
13
o
M
it
ol
5,
4
il
BN
>
ro
i
S
Ir
o M
1y
N i 2

4
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Fig. 3.2.17. 2}53(zh) 2 22439 slolx<] 7).
M: 3159, K: 2 ¥, Mc: v}A]
Pe: SR 814, Cu: & W
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Fig. 3218, AGBGH 0 A9 AR NN 7I7E

Table 3.2.25. 44} HALE-L o]238) vl7]o] g A9 HF ¥ YEul+

Type of baits M MM, MTi MK
Entrapped number 3.0 3.9 2.1 39
(Entrapped rate, %) (10.0) (13.0) (7.0) (13.0)

¥ 150, e aFol+E mFo] WA, ek nFol+ 8 oo ug
ik 5o+ R 2E.

H, M, MM;, MT; & MK u|7]& 471¢] B ZkZt ¥ a1, 45 7/-¢ v|7|
AETEE ZAHE ZAobe Table 32263 2r) AAN 72 AEHD Y
MolE HF 3.00H8)(10.0%)7F Y23 5, MM, MT; 2 MKdlE 2tz 9
1.20}2)(4.0%), 109}2](33%) B 150 (5.0%EH m7le] HEse dan
Mol wla 30-50%0] BHASFAT. o) AL F4 HABL E7) FEg vz
AHga) PAME o A5 ©e Zatacl ¢ Aew AzHh

2
&£
o

rr

EY

Table 3.2.26. 5AF B AHE S o] &3 ul7d tidt A9 A e FA 23
Type of baits M MM; MT; MK
Entrapped number 3.0 1.2 1.0 1.5
(Entrapped rate, %) (10.0) (4.0) (3.3) 5.0)

DOl A GG o]+ 2ol WA, vk aFol+ R v WA,
kokokok . 17"“01"}“”’”“]] ﬁ%

-89 -



o F4 9 F3 RAES o83 v)7]9 M3 e
2 24 BAES o] &3 urle AITE A7) At w7

2 AHE FA nEMS FArZE tAE AARA o] & 7HEE AEEK),
M), A WA (P, B PIE(Cn)d] 4370 dE A2=E A 29

= Table 32273 2T} Mol B3 3.2v12)(10.7%)7) Y23 vhd, Kol&= B
1.69}2](5.3%) 28 AEE7} 50% $£3F0].0m, Mc, Pr 2 CudllE HF 0.1~0.2
mh2](0.3~0.7%) 24 JF w7 vl FH Aok

o] AFoM ZEL2 F9 S Rt A L dANTIZAY
teAol e ALE A, shAgelv A HIA R |/ ves 2E =
A BAHES giA| w72 A sl e Aeg wdEHAT

Table 3.227. ¥%54F P48 o 8% m7lo] ot EAS) HEE 2 A3

Type of baits M K" Mc Py Cu
Entrapped number 32 1.6 0.2 0.1 0.1
(Entrapped rate, %)  (10.7) (5.3) 0.7) (0.3) 0.3)

*. 37_%‘_(31’ ok 3%, i B}-X]é}‘, kKK ;H;q l:l]ﬁ], kg s ok \_;,J'— U']E]

zh W75 R Mo gF Asx 2 4 A4

A9 P7R AMEEe REY 29 s F3S JE e
(Fig. 3.2.17), A B¢ P71 dAT & Uve 249 FUEHAE 25s
At FFAS ol 7] gt £A B 294 A e AN Eex
g F3E 75 H AT HEN, 54, o g Fa)e] g =5 & A3 07
S (Fig. 32189 F 5 F9 v|715dd FFu 7 nE5AME vI7= ¥a 7
750l Ao et NEEE AR Z23e Table 3.2.28% 2o}

7% g3 g Mir s 7|E9 A B8 o7 FRFS A
3 Bdole B 2.071)(6.7%)7F A stE oY, AN ¥F W71 FBRY 47
= 5.00}](16.7%) 24 REyol HI8) 254 A% 3 &o] £gtow, &4 33

MASRES Z5olE REvt U8 £20190, 54 3% 071%GH 72
FolE 50% 34 FF 2D AFNE 23 VBAA IS Aoz

°
(o
u

%

N
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o SIAE Chang ot 09| A5} Lol FA L 712 A
a1l A, B RROAM AW AN AT €8S vehle A
EZAS 2 AR/ A7l (mantis shrimp)
2 o5 v 2e RAAE AFWUNA et 92
FEE QY8 T ¥FE o8y MEAA A5 E Rulle A
A tH(Mazel et al., 2003; Wikipedia, 2006). wh2}A, A 33 n]7]
2 AFEBE 7Y RABDE BINTY ¢ AT Acz AW

B oo C

¢

m (3L
L
o
rir
2wl
o
s
o
J}i
A,
2

2 e
o O
2
o
lly

o & rr
ue
&S
3 B

o

Table 3.228. 8334 nm|71 &} 3 A9 Mz XA A7

Type of bait cages  RFx YE~ RF GF™ BF ™"
Entrapped number 2.0 0.0 2.0 1.0 5.0
(Entrapped rate, %) 6.7 0.0) (6.7) 3.3) (16.7)

oA BRI ug)E, v ZA Y gy, e HA FF v7F,
wakk = g w7, e J A F 33 n7E

e, E E2E w79 RARNE BY & e PFeRA 075
ggo] A Bl JFS MANEAS 2A] Astel FA Fekay Y
B vl7153 42 w50 2 w7%] nFoE 247 0712 ST B
o N YEFFE 2AG AR Table 32299 2ok YFWA P ek

A4 P vIFEPOIE BT d4vkI(113%)2H Hel2 150 B3 4
Y w7 5(EM)S BT 320k (107%)0 0 thd BE0FI Be Ao i
B ol AL g Warel 27 £ R BAT I e 2
= An e 1( 006)9) oA Q1FE|7|o] the Arshe tha Aolzt gl
o, Fuo] oF HEE7} d 2A 4899 o2 YZEh EY, HPE

EA7L Bold A FARRo) FAr W, sMe Y29 o
2 A8 A7 F8A7) Mol fA2Ae) dito] YaHE By WRoz
B2,

=
X
oft
o
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Table 3.2.29. v]7] %o 3 A9 FA 14 AE A

= &y U=

Type of bait cages HP SM
Entrapped number 34 3.2
(Entrapped rate, %) (11.3) (10.7)

HP: 8 AY S229 v71%, SM: 50 28 A= 175,

A, FF U715 ARAAERE FAs7] st FHA ZFF 07 E(RFy)
7 28 87 v715@BHY 27 W75 thE oJFEAHRE 33 2A A
Pz A= Table 3.2.303 2o}

REnol| &3 AA B oG n|59} o)A F &2 39230} 9} 26.3kgH o, 2
FoAA EA= 27 71.7918](18.3%) 9} 16.9kg(64.3%)S 2} X519t} BFY| <] &
AA B o] Fu|o ojFF L 4033018 ¢ 30.7kg O, T Fo A ZAE
7}2} 93.07121(23.1%) 9} 19.8kg(64.5%) 8 }RA|ete Aoz Jeh}) &380] t}
A~ .‘::ol-r;].

olg} o] 33 o AX AFXY = T Zolvt e
A2 BF 75 S AMES Bodtol 93 £A9] o ¥nFE o 30% A
= 08T % 20% Jx Be Aew YEhith

mekd, A4 ZA B 24 AR T e A 2R 075 A
34 vl7] 502 v 2030% FE ol YFe) Z71E AR F e ROz

2z},
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Table 3230. A4 T3 vl753t 34 ¥ o175 P A 92 4

RFy BF"
Species 23rd  24th  25th 23rd  24th  25th
May, May, May, Mean May, May, May, Mean
2008 2008 2008 2008 2008 2008

66 71 78 71.7 90 88 101 93.0
(16.1) (16.4) (18.2) (16.9) (18.7) (18.4) (22.2) (19.8)

Swimming crab

Ovalipes punctatus 6 8 3 6.3 6 ? ’ 73
e 04) .05 04 04 (03 05 03 04
Shore swimming crab 3 3 20 4 2 4 33
et 030 0 02)  (0A) (03 O ©OH

Conger ecl 6 7 4 5.7 8 5 5 6.0
et D 1.5 (7. Q0. a4 @0 (13 (12 (15)

Robust tonguesole 3 4 3 33 6 2 3 3.7
R (0.5)..06) (05) 05 (07 02) (03 04

. 2 0.7 3 2 3 2.7
e g 01)..02) _(15).. 08 (4. (2)

2 1 1.0 1 2 1.0

Blackmouth goosefish ©09) (04) ©04) (02) 04) (02)

o Anomuza G0 (2729 9. (0. (29 (3 6.
Prawn 64 57 69 63.3 32 48 39 397
S 02).(02)(02) (02 (©0.1) 02 02) (02)
Snail 5 5 8 6.0 8 11 15 113
e i 03) (03) (0.6) (04) (0.6) (08) (1.0) (08)
Others 43 44 51 46.0 49 45 62 52.0

Q7 (25 @8 @27 (28 25 (G2 (28

Total 389 376 412 3923 388 385 437 4033

(25.6) (25.6) (27.7) (26.3) (303) (27.9) (33.9) (30.7)
A RHY P75, A 3% 075,

( ) ol8s%Hke

vh. AN fARH
1A 719 REAME H4 T Y vIAFREY ¥ A% 1FAE 0
A Ve 7H Ao tstel by A 2 a8 YIK), B4 2

2+ FEHHTFEHKGGS), ¥4 2E+FF A+ F2+= A (KeGSG) Y 3T F

O

o 7 & 74z HA 3G v7BBR Y& AR ¢ Ass Hlug 24
= Table 3.2.313% 2t} 4 2333 v]715RF)Y 25 AME v 7] & AHL-g
Suole HE 3.00H)(10.0%)7F YFstden, A 3P o7 BRH =28
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K) & B4 2L+ Fd+F 22 A (KeGSGL) v7|E AHE-§ FEol A
T TYs ’"%Ol Ro}, B aL+FFA+HFHKGS) w7 E AMEE B
o M= T 201 (6.7%)EH 30% AR JE &0l oAl AR VEw
t}. o] Z-& Chang et al.(2006)| A 2} Zo] U7 & &A A2H JETF AT &
o] WolR = Ao} YR}, Table 3.2.26 L Table 3.2270 4 HAu] 7<) 1
SolMol Hlal TR XK)Y YF &0l 50% HE FFoIUY AFH KeGSel H]
3} KeGSGLY YEF &) B2 AL 113314, zw 33 w752 AHESHAL, fr
AR EAQY FE)2(glycine)S 7o zM FAEH7} AIHUN Aoz
Azt a8y, 28E o] &3 uiA vizle 15 v7ld Bl gadrtt
237 Frhete AL nHE o, A AAEAE AP &L AR g
Hol & tiA &2AE AEA

Table 3231. A& o|&3 hA|v7le] FUEF AL AT

Kind of baits M’ K" KeGS~ ~ KaGSGL
Kind of bait cages RFy' BF BF BF’
Entrapped number 3.0 3.0 2.0 3.0
(Entrapped rate, %) (10.0) (10.0) 6.7) (10.0)

* alFo], *e A, e B Y4+ R +oRe, e By ad+
SRR e
I A4 733 v)7)%F, 22 4 33 7%

EE, A 24 T4 sl ool WAl diste 34 F3 v 7 E (B

=}
4 ool W+ R+t FE+E 2 A(TGSG) Y & ¥ 523 14
F8% 171 RFw A0 7Y E%M(M)% e Ft] o 72 A5 S
Hlalgh A3 Table 32328 2th. A4 &) vl SRy AAv7id 2

TOAME ¥ 529 J5rFe ¥ 3313}31(110%)9310'3% 2 &g v
T@BRY F4 ool W+ FE+oF H—%Elél(TIGSGL)ﬂ H7E W&
o] JEree A 279H(9.0%) 2R Mol Hls) oF 15% A= JErF7L
2 Ao 2 Uelyt} o] AL Table 3.2.269] A3} A ;‘f_—‘g—o% ul 7)ol nvls]
o] WAL m72 AMESIES W dEwrt o 173 AR Z4sd
aHEHE, AN g 7 FE AHEsta, FelAl(glycine)S F7HEOEHN
297t s EAY A2 Ay7ET

of

o o A o X

S

ro
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Table 3.2.32. Tho} UPge o84 thalul7le) foliz} 2AF Azt

Kind of baits M T/GSGr™
Entrapped number 33 2.8
(Entrapped rate, %) (11.0) 9.3)

gl 24 ohgo] A+ IEd+ o+ Zeldl

gebd, BFolel A FHAA MAAE WFe DAY LA ALE

sted 9 ARS F O HEHW, #9 A S5ekn APE B A

32330 yebd upe} 2ot
= 72 AR Bokel 9@ WA W7 o] Fu| e o F e 702,07
2l o} 384kgol Rl em, 1 Foll A £A = 27 2255712 (32.1%) 8t 21.0kg(54.7%)
= AA SR AA A TIGSGLe W72 AL 58] 2% AA FF o
HPlest AR FL 6020029} 313kgeleH, 1 Tl EAE 47
120.0}2)(19.9%) 9} 11.3kg(36.1%)S =3k T o] wj$ Egich, )= w]7)
A TGSGel A o)} o HFFL 247 M9 532%9} 53.8%F )3}
Ko7, AAF 7]l Mol mla] ATkAIFA <} DIZA L] o]Fo] T B AL
2 vehgth A, thAm 7)) TIGSGLY] o 8 E3he Mol B8] oF 50%9) &
HIEZ, TIGSGLY AFAAE Fo|7] ST Wde]l Ba¥ Ao 47,
AR A TIGSGLe) o a7E Fol7] 9 o zA dAuY #<
=4 WE ASNTE 5o, fUEAY FE FTUME WHES
%

al
. &, TiIGSGLo| 3 1150] § 30%E A7)y, oA EZ) 2
=

e 0
AL
rC
o
N
N
e
[\ o]
2

N
N
)
o
2
2
3
N
0,
lop
=<
o
Q
(@ 0]
Q
>
g
=
ox
(o
e
0

Table 3.2.340] v}ebd ule} 2o
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Table 3.2.33. EO|(M)S} ] H v Z/(TIGSGr) ol thet Aldzy 43

M TGSGL ™
Species 18th 19th 18th 19th
June, June, Mean June, June, Mean
2007 2007 2007 2007
Swimming crab 229 222 225.5 108 132 120.0
e 2L 209)  @LO) (10.0)  (127)  (113)
Ovalipes punctatus 106 116 111.0 135 128 131.5
........................................................... @1 .00 06 a1 (108 (112
Shore swimming crab 2 > 33 8 10 2.0
........................................................... 03 ©6 ©5 . Qy Q4 A3
Conger eel 4 3 35 4 6 5.0
........................................................... a3y e a2 Q) ATy LS
. 4 2 3.0 5 4 4.5
el fabead Q2 @D 00 05 (4D (04
Anomura 62 53 57.5 76 59 67.5
........................................................... 08 ..07n .08 09 . ©7) 08
Prawn 38 36 37.0 32 49 40.5
........................................................... oy ..©on ©on oy oy 0O
Snail 226 207 216.5 186 193 189.5
........................................................... @N....25 .26 .@2 .23 .23 .
Others 43 46 445 37 32 345
(1.9) (1.8) (1.9) (1.6) (1.4) (1.5)
714 690 702.0 591 613 602.0
Total

(38.5) (383) (384) (30.2) (324) (313
¥oago], M B o] WA+ 2R+ UF e+ 224l
( ) o185 Fke)

2|79 ME w712 ALE S Bl o3 HA| WF Y59} o F
2o 1,249.9v18] 9} 55.34kgellom, 1 FoA EAE= Z+z 282.0v12](22.6%)
¢} 27.8kg( 50.3%)E AT A7) TIMGGSGLAS w712 AMERE &
ol o3t HA P ojFugep o] FF AR 898.0m2 &} 48.1kgo| R0, 1
Fo| A ZAE 742}t 225.79}12](25.1%) 8} 20.9kg(43.5%)S A SA T o)A v 7
2 TMcGSGLY] FA| ¥ w9} g FFL 217 Mo 80.0%%} 75.2%E 2HA)
sHom, RIEA 9 ojFo] Mo |3 thh B2 O E Vet b, o
A v} 71 TM6GSGLAS] o E 3= Mol uls) oF 80% =2 M b vF-8t
A gk, TIGSGLell vlsf] o1gawrt 48 RS AT & A} =3, A
7190 Mol Bl thA| v 7]9] f-AaH}7 A oA 7
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=)
N
i)
oZ
o
>
r
N
)
N
—r—l
=
r2
3

719l Bl 60% FeQl A& #stH, o] FFe] ¥

T
SR AT R 3T 5 AL Ao AT

Table 3.2.34. 15 o({(M)$} th A v] 7|(TMcGSGLA)o| thdt A&z Az}

M TiMGGSGLA™
Species 15th  16th  17th 15th  16th 17th
Nov., Nov., Nov., Mean Nov., Nov.,, Nov., Mean
2007 2007 2007 2007 2007 2007

288 293 265 2820 227 239 211 2257
(30.5) (28.0) (24.9) (27.8) (20.9) (22.6) (19.3) (20.9)

o Anomura (0.8) (09) (0.6) (08) (08) (09 (0.7 (0.8)
Prawn 23 38 22 27.7 44 6l 36 47.0
L O O O 01 ©1) O ©1) (1)
Snail 673 702 645 6733 213 427 332 3240
e 8.1 (84 (77 (81 @25 (1 (39 (38
Others 73 88 65 75.3 56 61 48 55.0

32 (9 (28 (3) (25 (26 @1) (24
1253 1,342 1,155 12499 783 1,063 848 898.0
(58.1) (59.4) (48.4) (55.3) (46.6) (53.7) (44.0) (48.1)

5], ** F3 chao] W #4 nsol+ TFA T+ 24+ Lok
).

6. Ml719] ARAE L NI sox

7. w79 gee] e AR s}

D El7 AZREE BN BE AR S

$RAZ Aol e w7 U)FFT AR WA WS Fig 3289
2ol JERITh £7122) CODE A Aujo| Brfle] 7] sQujel 33}
A BAHE o yebdod, AAHY e Fge v7d Aol o
% oha A7l s Ao dehget &, weAE AR del A9 25 v

—_—
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712 M2 EA 28 98 IR AFRE A1, AL AAS A-2, 2ETL T 4E
og 77k 2248 W A-3% A-48) A3 AeWgel DAl A FAH
45 (13.1~14.0mgCOD/g - )E VERRY oY, SE E},_% 9 A-5 AlZoAE
oF 28l A X ¢l 24.4mgCOD/gdE JEN ¢l th. 313, oF 1mgCOD/g - d9) B3 &%
of =2ahE A7S U7 el AuEs vas) B, A o7 A9 2%
o 4392 M ZRon, UmAe Aee A HEie BARle] F 399 F
E9 7|zte] 2850 A e @& Aolx A9 gle Ao “EL
dRYolkd AANH-NE 1FEY Ae oAFdAA F4E& vAH,
0.05~0.2 mg/te] As=d AdE AFY A
1981; Colt & Tchobanoglous, 1978). & 4l
o4 A 150} H7 Be) AFAY PALEE §18F o5 §4T ¥
02 27 59 ool FAsA ¥alE F o 19 BEAA vha BHH A
WEL AW, Mad $EA BAHY 1 FTEHE U 33d ¥y
2 EAske & ¢ 5 AT =g A Ao e WeESE FA §71
o] A58} obF FrAlste] vhg 194 WEEEE B A-5E 8.4mgNHy/g - d9)
£5& Jehidey, weRA Alas A A #ARle] Bx® @
(2.94~3.36mgNHy/g * )& UEplon, FHAIE Ao e ¢As Fd=
pl718 A=l Gt #ARNCl FARE $-S UE ST
o}AHA AAE(NO,-NE= gREYo7l ZiEes e AEE sy F
ZA Aezox EA4o] Ak oJF Y AAF Ay S opt
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A

I

W

e

A Aro FE £ 0.012mg/d o3 7} FojoF k= M 3 (Westin, 1974)0] A
5ol ded) W grdMx A 2AE €24 7 Atk
o M Fig. 3.2.19¢] GEPA &AX T A7 o] @2 oAy HAa
27] 5Pl thEFo] 3 ¢ F i, AR HeR
TE WME S22 i8S :

AMAE AENO-Ny= R oA AESH 4lgle] HF AEEA
FEEe AL =AL v Ry, Colt & Tchobanoglous(1978)e} &lshH o &F
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2) 9|7 Az EE AN g8 FEHALAF

ALY Aol E LEEA 2 EE I HE Fig. 3.2.209) UrE‘r
ot CODe| 75 2"ojAel o] Evts WA &1 Ad AA fF75t
3 A-17 A-29] Aol FADAFT A Aol gl 4F 171011
v BEg A i 22 ARES Ay 227 4x7t0 R E9E W A-3,
A-4x ZAZAH 1YAE 71E22 & o o 13mgCOD/g - d2 A FA Y, 8
Z7+& W A-59] COD FA LA Fo] ZA Frtete RS Yetdth 111
o] ARV F w7 &9 AFEE FAHEA COD RaEs Hihid=s
B A-1¥ 65.7mgCOD/g - do)™, A-2, A-3, A-45= Z+z} 67.6, 69.8, 75.4mg
COD/g - d2 EuS Wol dF5E COD A e gko] 4o g Frlsts 4
& Holth A-59AE 94.4mgCOD/g * d2 A A Z7}eaTh

FRUokg A4 B4 Al CODS A9 At HElS Yepido &
Euyobd Aol AS 11197 FAYAZFE BY, A-19 ¢ 12.02mg
NH:-N/g - d, A-22] A% 12.11mgNHs-N/g - d2 B2 AA &5 g gL
Aol gle Aoz JElgrh A-3, A-4, A-59)xE 1325, 13.70, 20.92mg
NH;-N/g - d& z}7} yEh CODe| Bl3te] Eq Axo] g Fo] F ¢ =
A vehvde AE ¢ 4+ AUt

obAA a9 ASE FAM FEE vehlio] A-12 0.32mgNO;-N/g - d
oo}, A2, A-3, A4, A-590 - ZHz}F 0.35, 0.44, 0.65, 0.87mgNO,-N/g * dZ
Eg Fxd gt FEEA FiEe A ARz Fvhste Aoz v
ST

2abg AAe Bede 11193 F FARERHS B A-19) 45 56.9m8
NH3;-N/g - dQ1d] B8] A-2, A-3, A-4, A-59X& Z}2); 63.4, 63.7, 67.7, 68.1 g
NH;-N/g - d2 e EY e o BilF 7t A9 gle A2 vE
pried

FALY FLde A1, A28 A% F THFsIE0] 744 83.837) 85.6ug
T-N/g-d=2 Uepg g4 AA o & gaFo] A9 glleu, A-3, A-4, A-59]
7% 77} 89.8, 106.3, 109.4mgT-N/g - d=2 EurS wo] J-2 Wi R alake] =
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A9 BFols CODY A9 ZA9uth A-19)4 A-574X]9] 358}
8} zpol7t EHEAl el A-1+ 3.08meT-P/g - d, A-2% 3.51mgT-Plg - do| Q]
o™, A-3, A-4, A-59| N 7tz 3.80, 421, 5.17mgT-Plg - d2 Eutgy} Z7}e)

of W} Ae) Aoz wx Pl I AT YA
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3) ALFold dFo] WG nj79 vu Y

AFE 7R AEEAE W V7] GFEEY L= B FeEe]
Hd e ks UErd A-13 7Y =2 S JERY A-SE O] RS AL
5 B-17 vl w3l o). Fig. 3.2.218 ZAHA| 7o W& O AFHFG 2d=54
LAAEEE Fig. 3.222F BAAI & 72 QAR ¥MsE Yen Ak

Fig. 3221004 2 M, &2 H==z COD HAEEE ule A L 72
o7 & o ool YAS AISE ARESH B-19]A] 12.6mgCOD/g * d2 “fERY
A-19] 132mgCOD/g - d9} f-AMEE o™, A-59] 24.4mgCOD/g + doj] B} 3| = ok
ek A5 & el 9, 1mgCoD/g - dol ©|27|74A 9 Z#A) 7t
Al A-5olA = 39de] AQE e v, A-13 B-1o| A+ 4390] A8 5
o] A5 E €& IYE 72 AR B9 /FATE FEE JYE AT

Fig. 3.2.220) vehd ule} o] 72 R3] W3}l A &4 F+
utet 24, COD, T-N, T-P9] A9+t A-13} {§AHE & Yehlifiey,
ZuUobyd Aol AL HA o Afdle A-17 A-59] F ARY e
ER Rl o4 A4 A fole 288 A-59) FARE S WERRI
Z CODel 7A$ 11197 +3 warslgko] B-10] 67.3mgCOD/g - d, A-19)
65.7mgCOD/g - dQld] Bl&} A-5% 94.4mgCOD/g - d2 el T-No A$+=
B-10] 86.4mgT-N/g - d, A-10] 83.8mgT-N/g - d¢ld| H]3}] A-5% 109.4mgT-N/g - d
2 YERt T-PY A%+ B-19] 3.1ngT-P/g - d, A-1¢] 3.1mgT-P/g - d31H| B
3 A-5v 5.2mgT-P/g - d2 UElydt) 88, dxvjola] A4 o Ao+ B-19]
16.3mgNH;-N/g - d2 A-19] 12.0mgNH:-N/g - d9} A-5¢] 20.9mgNH;-N/g - do] =
r AeY g Ve, A A4 A9 B-19] 60.6meNO;-N/g - dE }
Elfjo] A-19) 56.9mgNO;-N/g - d9} A-59] 68.1mgNO;-N/g - do] 3+ A= 9 Zk
& e AT obE A di o 9ol B-10] 0.8mgNO-N/g - d& e o]
A-52] 0.9mgNO,-N/g + d9} ALl o, A-12) 0.3mgNO,-N/g + d Bohe 2
#E YEhelt

olgi gk YALE W3 Fole dRUH] FAio UAME FAMEH, v
ARG FAETE A-13 B-1oA] 2zt 3,13 2.3mgNH;-N/g - do] 1o}, A-S
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A= 8.4mgNH;-N/g - d= ¢F 2.78] AL =& Ao Yo 4w
Are WAETY AZEEY A20FHE AHE wwsy] 95t 0.1ng
NH;-N/g - d7}A] BA & 27 dol e A8 HE ARt
e oF 55¢0] A Q5 B, A-19 4 E 43Y, A-59 A= 39Y0] 285
= A2® Yey gFo] WA A B s YoM FAaT) A s E =
Z85E A g7 el 150 AlgRY I A2 YEEH. ¥, 2
Lo BAEEE 2 AR E Aort UA e eE vERTh ¥
ALY A$E ¥ A F B-1o] 3.4mgT-N/g - d2 JEhG A-10)A] 2} 4.0mg
T-N/g - 4, A-SOHH 411gT-N/g - d Rt} t& @& Aeg yepgon), A3
SEE A5 Hue @i A-13= FANE AEFS WERAT. ol 27 A
U9 AFodE wAIMAZ B-12 A-13 AR 2SS L}FJrUH‘”E‘r- o}
chA, A Ao g BaAde E thgo] WA SAHE QdEde] Ty
EE 3F0E aUE M7 ALEE A-1 Bohe AW, 8RR 2 o] A
g A5 Boe & e g ey
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NO,-N production {mg NO,-N/g/d}

T-N production (mg T-N/g/d)
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. v79 Y@ 7o

AFu79 HENE AgdHE ﬁ}
o BlA& 4FE AES] f3tod A =
ac Aldxq g 5559 210 o
Table 3.2.359] Yebd ulo} o) B9 ZA o A
A3 79 SS, COD, T-N, T-P, DO, pHE ¥
At

i

1207 Abge]
W slelo] tatel 53
z Aol W@ 52
A# e AR iz o)

5 Aol Fol7t geg o

& oF <

=l.o.
2=

X od

e

08 9
=4
1;_(

_I[N'
rr

z(—;‘

o

_ @ —

od
£
o)

s 3

Table 3.2.35. A8 %Y g 4 =3 =8

Ttem (unit :

: mg/d except pH)

Sample

SS

COD NH;~N NO;-N NO;-N T-N

PO4-P

T-P

DO

pH Temp.

15-18
2S8-18
35-18

36
36
34

1.88
1.68
1.48

0.0621
0.1534
0.1207

0.0027
0.0050
0.0017

0.1084
0.1188
0.1333

0.6796
0.4348
0.4412

0.0200
0.0170
0.0260

0.0371
0.0426
0.0397

12.03
13.76
11.94

7.83
7.67
7.90

155
15.7
15.7

1B-18
2B-i8

31

38

1.68
1.56

0.6935
0.1606
0.1839

0.0007
0.0021
(.0012

0.1300
0.1208

0.4704
0.7806
0.6309

0.0150
0.0170
0.0170

0.0421
0.0545

13.07
14.47

8.31
8.10

149
15.0

0.1088
0.0337
0.0550

0.0028
0.0020
0.0011

0.2740
0.3751
0.4360

0.0150
0.0120
0.0200

3B-19

41
37
37

1.76

0.0417
0.0590
0.0565

0.0046
0.0014
0.0025

0.1306

0.2582
0.5646
0.5274

0.0250
0.0220
0.0190

0.0603

1212

7.91

154

S: £F4, B: AFF, 1, 22 L FEAXY MHgH £5E 3 dET 18, 19 AR AFHd

[=ha o

29} 25 74zt oiEle COD, T-N, T-P %= & vw2d i+ Fig
3.2.23%} Fig. 32.249] JEPR vie} 20 335 diste o] X8 AF
27H ¢} Bdbol A 1km AE Fojz F YoM 7 JFE 2, Table
32369 9 $47)27 vnd o COD, T-N, T-P 25 257
Y ER AT

Fig. 3.2.23¢] B34 ¥ &
7F i A 9o Ao ¥

P
T

o] 548

B, 2hA QA QAT 255 1 9 2 AR
Fol7} Qe Ao Uegon, Fig 32149 A=
A8E 29 A9 = A 7o Aolrt v ALE JENT. uebA,
AZu 7o) AES Ao AFvize] A8 FH/ FHAQlol £7] o] &
Yo o] Bajsy, 59 T2E A3t ZAo(Jeong et al, 2008)9])
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Concentration (mg/L)

Concentration (mg/L)

Ao A7Y

2.0
B Surface 1
1 Surface 2
M Surface control

1.6 -

1.2 4

0.8

0.4 4

0.0 -

2.0
Sl Bottom 1
) Bottom 2

S Bottom conirol

COoD

Item
Fig. 3.2.24. AZ49] 32 ¥ &,
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Table 3.2.36. 3|9 2 A&3A 7|&

7 =

= Fi 3}8+A4 g2 £

S ole waary srg OVIL 2s zas 29

=] o

5 COD DO :;'i foomey  THE (ML) (ML)
pH (mg/f) (mg/g) &7 (Me/L)
~ . 001 0.3 0.03
_ .. 0.01 0.6 0.05
- 1.0 0.09

@ FF 1L FZE o] 2 nd 5 FANEY MY - g L e
of Hgst 28 T}

@ TF = dloMe # 9 g8 es o 2 4 5 55 1Y
Aol A M) - o] HFE FANE 9 FAAES A2 -
Aol Hge 2SS L3
SHF e FAE& Yz, Auke] Ayt 5 7g 822 ol §5e 3
£ B3l
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ol &% AT 7] AR, hAl A W FUALHEH] £E D B4, ghA

2
A F2 3o) olgters 54 A, Al 249 48 P Je 7=
4%, ZA9 A4 B4 2ASGT £ 242 250 U, gl o
4, 240 W, 29X A% o] g FARFE DE WE > Y >
B3 A% >egol Mol cow wgou, UE FFVAM B 9 thol
e 24 £xABRAN BFREZ FYQ 5 Qe WY, BFE 7R
QNN LEE STk S FAH o] Tikol el Uw +3F
2 HAReIN Aol £ Aoz BHR we], T RARY §
e Fa l‘i—{%ﬂl w3 uﬂ% L;%szm

5.04%, 3¢A A7) E‘al_u‘& 630.47mg% 2 _—,1_:0_01 EZ Hl3

9= 93 S84 2de Puel w0k
AFu7e) 4G e T pased ARE BAYoZ HFIE Aol #
DEAS) Rk 5 ASAA9 2800 Ik, Fhee) ¢ Aoz vl

of PlAE Gl WP vt B PEs} a7

DS QBT HFYY ATS Giste] AFE A R D W
94, Aol mE 4R WE 2L FANZ B2 AR 530 B
24}, AFel7Y hFANE LS ATk AF6I79 %‘—%ia} W gl = o
Fo] WA 70, a15 9 30, ol 30, 27 10, S A dEid 022 HA
sheict

AR the 4R MskE o8z A% F HALE ofvlce) Dae
L 126%00 A 1.45%2 S9H8] F71SHS, Ha D WA gl o)
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S FART ALY AT YAlE b AR dE Ao dud

HAv719] FAdaF ZALE S8t vl7)9] fAan AEHAZE 2AL v]7)
ol A5 zAL )79 B A4S 2AEHT AR A IE JEELS §
2 AAY F AAR SA A= AAsE n5e], FojE R BA 3FFHY

ri

7 R 80% o4 YEFE Aoz YETh fetd, 24 B2 ool
FaAAE AFANY 25 Fo g de nAF Pd 93 FAED
9 AEHAE ] RHold RAog FANBER AAA L 647 oY 2 o

Ao2 Azu.

718 AEE Eab A o] 697121030, BoNe 280210.3%, B2
0291)07%)2H 5019 FARFE FolTst BA o) Hla| 4TI 5
AL2 JEgTh w9, v719) 7k Q7] FEe A4 5 2T u,
A BEE AFR7 ARG AW 11719 FARI ) B G A E(index) ZA
Sol8 202 e Aol BEE Ao BANYY,

7718 g A4 ZAl)A Bl7§ IFole] FHE AARA FL AMe)
EPIFE T 24012(3.0%) R WS HEE AAT AM» 20|
& BE 1291040%) 2 A Hpe R we dggel A Aolrh ey

e 2k

HHH

¢

o Ed, 2A 5L 072 ASHE 150 EHANE FBE YeiE
d, oleld BRao] ZAe AR} D & Un, £A FEE 0= 0T

% AT W 27E Wol UFS vl7] WY AL A¥S 9A Hol 7
F2 Yey7] o gAme 27} 7o) £A4E LokAelr) WEA Ho
VB8l Paste Aoz 44HEY.

97 R W75 9% 54 % R4S o8 v7e #UEHE Z
Ath B ool WA ool N nl7] E: gAVIAZ AEHE 15
0. 2860, A0, A7) o IA@). B SeECel SERO tE 8% 5
e nEole £, Y P wpAF Hz, B Fo BRI ;
A A} Wgol, n5ole 2% % WAL 54 AF Wol, HA) u)
A% g elele) A RRAAE B4 A P2 UEhie HE ¢ % 3l
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At =g 2A 5LE v7R T2 AMEEHIT d' 1T, FojH, FA,
o] T9 o/ BF FE2 A& FAletA AR &
< nstA, AN AF5Y FFo] 2AY o] A4 B3
LA, Bd 2YUA AMEEHD 1
=4, A gae) HP raE 2

AM ALHE ZARE AT, =2, AN o AN g 5
JAol 72s 833-g vepidoy, 34 33 =8 E 3
Ao ByRg et

EL—Q—O%(M) aFol+EH aFol WRAMMY), LTo+E4 tFol WAMT),
RFol+RH AEMK)Y 45/ v7E A2 B 1A 4F 7] H7E
ZZy da, w7 FHE Hd dEVSE 2AS 23, M, MM;, MT: 2 MK 9|
FH 22 w7le] digk £/ H 74 4E80es MM ¥ MKJF 3
399kE](13.0%) 24 Mo wls] o =A Yeison, MTre BHd 210
(7.0%)2 71 A Jebgth €9, M, MM, MT; ¥ MK9] 1|72 474 ¢
of Ztz} Y1, 4FF0 7o) Ui METE XA dRdA e HAn 7R
AFEE T 9E M= BT 3.0002](10.0%)7F &3 wvHd, MM, MTr 2 MKoj
= Zbz Wi 12918 (4.0%), 1.0818](3.3%) 2D 1.5012)(5.0%) 24 179 As %
T A4drzle] vlsf 30~50%0 EstHT o] AL A FAES EA FEE
AR AHEE7] YElME § AFS O AeEer & A= 47rEn

HAu 72 AHE 29 254 AAH7E WA 2AZA ol & 7}“‘-“‘
& ZE(K), v-AFMe), HA HAP), B 2 (Cne 4FF A E d3:
ZAF A3, Melle 3¢ 3200(107%)7F 458 W, Kol B3 16“3}3}
(5.3%)EH A3 7} 50% FFolden, Mg, Pr 2 Cudlls Hi 0.1~0.2v}2]
(03~0.7%)EH JFv|F7t vl ATt ol ERedA 22L& 7 AFS
Hotetw £ 528 diA v 71249 sheAdel de Ao wdH Y, A
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