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Analysis of Mineral Content and Nutritional Evaluation

of Wild and Cultured Inland Water Fishery Products
Hyeon—Jin Gye

Department of Food Science and Technology, Graduate School,

Pukyong National University

Abstract

This study is performed to evaluate food quality of inland water fishery
product: catfish (Silurus asotus), Korean bullhead (Pseudobagrus fulvidraco),
japanesese eel (Anguilla japonica), curcian carp (Carassius auratus),
carassius cuvieri (Carassius cuveri), leather carp (Cyprinus carpio nudus)
and rainbow trout (Onchorhynchus mykiss). Proximate composition, fatty acid
composition, total ‘amino -acid and mineral contents of fish muscle were
measured.

There was significantly differencein—the proximate composition of the
inland water fish between season (P<0.05), especially moisture and crude
lipid content. Moisture contents was ranged from 63.34 g/100 g to 80.44 g
and lipid contents was ranged from 0.85 g/100 g to 80.44 g/100 g.

The elements were in inverse proportion to each other in all fish groups.
Protein contents was ranged from 63.34 g/100 g to 80.44 g/100 g. Ash
contents was contained in a large percentage of fish, accounting for 0.5-2
g/100 g.

The composition of fatty acid showed a little difference by fishes. Major

component of saturated fatty acid was palmitic acid(C16:0) and major
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component of monounsaturated fatty acid was oleic acid(C18:1). The
composition eate of DHA, EPA and Lonoleic acid(C182) was the higest in
polyunsaturated fatty acid. No differences were found in composition of fatty
acid by season. However, there was dofference between wild fish and cultured
fish of korean bullhead (Pseudobagrus fulvidraco).

The content of amino acid have been analysed the seasonal variation in the
muscle of sample, its outcome had a high content of leucine, lycine, aspartic
acid, glutamic acid and a low content of methionine, proline, glycine, cystine,
tyrosine. The content of amino acid composition was similar

As a result of mineral content, the mean content of the macro mineral was
(in descending order): K (309.38 mg/100-g), P (21056 mg/100 g), Na(44.40
mg/100 g), Mg (2824 mg/100 g), Ca (24.33 mg/100. g). In comparison, the
mean content was (in descending order): Zn (0.91 mg/100 g), Fe(0.54 mg/100
g), Cu(0.05 mg/100 g), Mn(0.02.mg/100 g).

Mineral content of inland water fishery product was compared with mineral
content of major protein sources by the Korea Health Statistics(2013). A
proportion of mineral intakes of inland water fishery products with the
dietary reference intakes for Koreans (KDRIs) set by the Korean Nutrition
Society.

Nutrient uptake proportion of mineral intakes. was (in descending order): P
(61.21%), Zn (19.81%), K (17.63%). Mg (17.03%), Cu (14.42%), Fe (11.17%),
Ca (7.17%), Na (5.69%), Mn (1.30%). In most mineral contents, Leather carp
(Cyprinus carpio nudus) was shown high percentage.

The mineral content of inland fisheries was compared with the major
protein food sources such as rice, pork, chicken, beef, eggs and milk. The
calcium content of inland fisheries contain; lower level of milk and eggs,
whereas higher levels of rice, pork, chicken and beef. Therefore, phosphorus
and potassium contain higher level of major protein food sources.

In conclusion, inland fisheries would be a good source of phosphorus,

potassium and calcium.
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100 mgoldol dad v mulEy 1 olstE da = d= v E v
o] ot gFnvEel s 24, vavls, YEE, 2

ow wg njd gl = H 4, O]'od, W3 ol Atk F=AGEFAHFA T
Z(2010)0] wEm 194 o)A Aol Aol 1o mly @Az

Z+4 700-750 mg, <1 700 mg, vFZulE 340-350 mg, YEF
1,100-1,500 mg(ZiEAH & BB ool o FAxe 2vE dg @t
Frdawd g Jdds TAsE AMEES @E}Oﬂ dFste ALEEY

1

Frafl 4 ol UrE]r"}X] ?%-E— = el
skt LEla 1941 o] A4l A9 1d
650-700 mg, 1 700 mg, “FZ1Yl¥E 280 mg, YE+& 1,100-1,500 mg(Z
TAAE), ZFE 3500 mg(FEAdAE), @ 814 mg, oFd 7-8 mg, T-E
800 ng, AdlH 55 ng, L= 150 pg, W3 35 mg(ZEAHAD), A
25-3 mg(FEAHAZ), E8 25 600 pg(Fetd3=H) oz AAYst
=S m R oA QIAE TSk 9Aad B ol e} At
x4 A8 5o B& Ay AL YA BAUNE sbolth AgEd v

A
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oA g Fa3 4TS oFal UTHKDRI, 2010). HEg vjdEE o83 A

A71s Aol Wol SAIEAL Jlo mulR YeAS o] &3 AR FAkE
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1. ddA =

1. 1. 439

W Fab=e] e F4 HUrE flske] mulelA AAtE =
7] (Catfish, Silurus asotus), & A7l (Korean bullhead, Pseudobagrus
fulvidraco), W7o (Japanese eel, Anguilla japonica), %-©}(Crucian carp,
Carassius auratus), %9 (Carassius cuvieri, Carassius cuveri), o]
(Leather carp, Cyprinus carpio nudus) 133l %7849 (Rainbow
trout, Onchorhynchus mykiss)€ 3@l A&}t ¢ 5 Y24 A=
E AFEeE AL o], FA TR O AANE Fol, w3t &

1, W71, BASN, Wgele Addwt At JYHES wastud
]_

ol

stk ARE ARl AT APt WIS AAL F AT A
g3t9lom), o5 Amel Wit AR AFL Table 1-39] vhebh e,
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Table 1. The profile of wild and cultured inland water fishes
collected in April and May of 2014

Scientific name Body weigh Body length
(Korean name) (g) (cm)
, Wild 446.75+53.69 43.63+47.85
Silurus asotus
(Me-gi)
Cultured 580.00+71.18 45.50+£12.90
, Wild 82.48+31.41 18.60+26.79
Feuddagns  fuludaco
(Dong—-ja-gae)
Cultured 80.15£12.67 20.98+11.48
Anguilla japonica
Cultured 207.08+70.43 53.00+64.81
(Baem-jang—eo)
Carassius auratus
Wild 240.66+£49.41 23.00+15.41
(bung-eo)
Carassius cuveri
Wild 420.92+99.20 30.78+25.23

(Dduck—-bung-eo)

Cyprinus carpio nudus

Cultured 790.00+£336.45 37.75+22.17
(Hyang-eo)
Onchorhynchus mykiss

(Mu-ji-gae—song—eo)

Cultured 1043.35£117.87 42.50+21.21
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Table 2. The profile of wild and cultured inland water fishes

collected in July and August of 2014

Scientific name Body weigh Body length
(Korean name) (g) (cm)
, Wild 903.40+139.58 48 50+21.21
Silurus asotus
(Me-gi)
Cultured 775.00£318.07 49.25+59.51
, Wild 125.85£19.99 22.94+12.08
Feuddagns  fuludaco
(Dong—-ja-gae)
Cultured 200.70+45.10 26.10+19.92
Anguilla japonica
_ Cultured 272.00+£40.22 54.40+23.19
(Baem-jang—eo)
Carassius auratus
Wild 253.10+£23.60 22.50+5.00
(bung-eo)
Carassius cuveri
Wild 570.50+67.18 32.00+14.14

(Dduck—-bung-eo)
Cyprinus carpio nudus

Cultured 2246.67£756.92 45.33+51.31
(Hyang-eo)

Onchorhynchus mykiss

(Mu-ji-gae—song—eo)

Cultured 1033.36+279.26 41.60+34.89
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Table 3. The profile of wild and cultured inland water fishes

collected in October and November of 2014

Scientific name Body weigh Body length
(Korean name) (g) (cm)
, Wild 615.65+75.31 43.00+7.07
Silurus asotus
(Me-gi)
Cultured 481.25+42.46 43.63+28.69
, Wild 147.22+51.33 24.90+32.09
Feuddagns  fuludaco
(Dong—-ja-gae)
Cultured 179.80£19.45 25.26+7.50
Anguilla japonica
_ Cultured 139.72+27.32 45.80+22.53
(Baem-jang—eo)
Carassius auratus
Wild 219.56+£17.23 24.00+11.73
(bung-eo)
Carassius cuveri
Wild 464.03£225.41 31.50+15.00

(Dduck—-bung-eo)
Cyprinus carpio nudus

Cultured 1340.03+386.37 37.50+39.05
(Hyang-eo)

Onchorhynchus mykiss

(Mu-ji-gae—song—eo)

Cultured 782.65+141.78 37.38+18.87
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2. 4309

2. 1. Gt E &F 53
AOAC(1995)% ™ol wep = 2
semi-micro Kjeldahl®, ZA % Soxhlet F=4%, &2 712 3]3Ho

= S48

M HEL

A

. S Bligh and Dyer(1959)2] HlHof| 2]sle] A
29 58 %9 chloroform : methanol (2:1 v/v)&Ho g2 XAS F=
%, 14% BF3-methanol& o838t A4 methyl ester (FAME)3}o],
GC (Shimazu GC 2010 Plus, Shimazu, Janpan)&#} 24 38F k. 24k
o] 4L EAWAF methly ester®] retention timed} H]uld}H o1 I
sk FAME We DHA % EPA &2 uFaFE4d<d C230 (1
mg/mL)¢| ¥ =LA 2} Hlnlske] A kst

rol

200 mgS 6N-HCIZ 110Ce] dry Bath Incubator
ANA 244 3F ZhE e Skl Al R e At Ax Al $, pH 2.29]
=l o g 5) mL= A&3t4 045 ym membrane filter= o3}
Ab EAE A REE ARSI tH(White et al, 1986). §S}olw]
=2HCystin 2 Methionine) & Al &l 30% IHital4=49F 83% 7fm] At
(1,9, v/v)= E&sote] vt HAURm A &9 25 mLE 7Fste] 0T o] stoll
47% A5 24 &9 375 mLE 7hate] mnkgol
S5Ax5kAL, 6N HCls o]&38te] Fobu| =it A

glol sdd o dAY sivh. & ol R dgotmnah

A 16A1F | g

Collection @ pknu



2. 4. My 2EF 4

2. 4. 1. AAF I

2.4.1. 1. 244

4 Ax 3 A= 1 g& IYHAY A AHs HZFd & AL
(Nitric Acid 65%, Suprapur, Merck Co.) 10 mLE 7}
o O]” HPO/\]L 5 80CelA 4003t 7FE&slat . 7FE el gk Al

] SATA7IaL Aol A W S A4 10 mLE Y

A 7}0}04 ot #e Hor ArrEEEe H dabs AT 1
6 Axtow FE3 ALl filter paper(ADVANTEC No.5
o2 o3t o 2% HARS o] 83sto] 100 mLE A E&ste] A sk
= e d=7le2 8 Stste] YER JAITHMFEDS, 2014).

n9L
%
Lo
2,
™
>,
10
l‘_>.i
ol

2. 4. 1. 2. Microwave®¥

T4 A% 3 A8 02 g5 Microwave A 587]0 Y1 AA 4 mL
o} A4t 05 mL 283 SFF 2 mLE 713k 5§ EaA AT EelxAe
Table 49} #t} Helj7l ¢ fHS 25 mL vl ASgfAaT0] o 34314

0.5 N ditgHs 7hsto] A-&skalth

2. 4. 1. 3. A EIAY
A Ax T AR 1 g& 33E7]d FHote] ©@siAzl § 550T 9]
Lol g AZE Thdste] WA = 3|ul A e] BjFo] dojd ufhA]
slslgtrt, o] 3)ES WA T A7 A FHFES UFsta oF 17% A4k
(hydrochloric acid 35%, Junsei) 10 mLZ 7}l 8 AbolA ZwukA
A F oAl 10% 94 10 mLE 7Rl 7FEd & 100 mL =22
of gty EL&ELS oA A AEPE s8] A A
T oA skt o] IS 3 FRTE AAlo] 10% FAF 2 mL
7bell = °F 5 mL& 3|A 3 & F8AFoA Thdka, o33k ds oY

a
100 mL W22k Ay FFT= 483 tHMFEDS, 2014).

l.
Rl

1>
&

it

-7
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Table 4. Degradation condition of microwave method for analysis

of mineral content

Time Stirrer
Step Power (W) Fan Level
(mm:ss) Speed
Power Ramp 600 20:00 1 Low
Power Hold 600 20:00 1 Low
Cooling 0 15:00 3 Low
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2. 4. 2. 717184

FreAdstZetznp 233347 (ICP-Inductively  Coupled  Plasma,
Perkin Elmer OPTIMA 3300XL, US.A)Z ®EA43s9 o 77|84 x4
£ Table 59} #t}.

v
A
o

2. 4. 3. 3l+& 53
AAgYEe] e dgFess dotrr] 9she
SRM(standard reference material) 1947 % 1849a 1¥]a1 RM(
reference material) 84145 o] &3&te] wuld &4 Aol digk A A

< R Bt (Table 6).

v}

ol =
1 O

I
=&

=3
N

Ao AL dHolE = SAS 93(kor)S AlE3stel BAIAHE sFoH,
Z+ Az dete] FF+HAE JeErAT 4 A8 atel ©E fox
S

she] R BA

7% (Duncan’s multiple range test)= 2 A3}

ot d
do

_12_

Collection @ pknu



Table 5. ICP conditions for mineral content determination in

sample

ICP(Inductively Coupled Plasma)

Instrument Perkin Elmer OPTIMA 3300XL
RF power(W) 1200
Pump(mL/min) 1.50

Plasma 15
Gas flow Ky

) Auxiliary 0.5

(L/min)

Nebulizer 0.7

—_ 1 3 —_
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Table 6. Recovery ratio of mineral contents from SRM(standard

reference material) and RM (reference material)

Recovery ratio(%)

Mineral

Nitric acid Microwave Dry Reference
contents Wet assisted acid ashing

digestion Wet digestion digestion
Ca 93.80 112.09 116.39 SRM1849a
P 100.30 107.84 105.61 SRM1849a
Mg 96.10 T2 pkt 135.34 SRM1849a
Na 94.60 96.40 92.50 RM8&414
K 94.60 94.33 63.25 SRM1849a
Zn 100.16 126.99 127.67 SRM1849a
Cu 71.80 104.16 99.67 SRM1947
Fe 91.70 63.84 54.22 SRM1849a

— 14 -
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e
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Lo Wd S8 JERE B 2 B
1. 1. gt &
1. 1. 1. = 7]
AHALE B FAAE HIZIE Al7]Ol Wt i, o, VHEEE RSt Ayt
qiEs FAgE AE Table 7901 YERN S
@& AALE W7o i FEFol 79.03+0.42 g/100 g2 YERS o H,

G2k 7] 7950+0.09 ¢/100 g& UERRTH HE 2 TS 2A

w717} 259+0.08 g/100 g o &4k w7l= 0.23+0.04 g/100 g= e}
L Abdake] AR Y AR kol oA o ok TH(P<0.05). @
2 S A4 m717E 16994045 ¢/100 g, FAAke] 17.60+0.40 g/100

gRow 3R SHFS ko]l 0.79+0.08 g/100 g, F2Ako] 1.16+0.14
g/100 g= YEytom A A 7k oAl ztelE UERLA

o] o] A W7 S22k 7378+0.35 /100 g2 UElom <k
214F W71 77.0520.55 g/100 g= A Lko]l AAR R T Rl {F9
o7 ERrHP<0.05). gk Z=AP e AdAl W77 821+0.53
g/100 g ot FaAk v71= 579050 g/100 g2 e} EAH3 nizo)
A2 ALt w7]e] =AW ghEke] FA4E w7|HTE Eokou {eo]Ae
AFol = SAATHP>0.05). T g AFdsto] 17.65+0.66 g/100 g, ¥4
Abo] 17.71+0.03 /100 glom 3| g2 zpdste] 0.64+0.14 g/100 g,
F212ko] 0.60£0.20 g/100 g= LFEFRETEH

Ve AAA W7o R S 79791041 g/100 gom kAL
719l S e 77163047 g/100 gom AW e 2dsto

2.81+0.11 g/100 g, ¥A4ke]l 1791024 ¢/100 g= 7F&E T3 AN

ok

_ ==
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haol A AAA gaake] oAl Aol YA & UTHP>0.05).
chala ke AAA w7)7E 1689+0.31 g/100 g, Ak w77t
2 ZFAAAbe] 1.06+£0.16 g/100 g, %2

o
M
i
oft

2=
ARR717F 5791 A Bl B kS uf, Park 5(1989)0] RHaigldl Akt
7

} g
AFsh A% A% Aol 2 FHATHE mass Aolr} glen
2 3

ZAY, Gl SF R R A YHBsoy, FEe
o g= LMEWC =3 Sung and Shim
A A 1(80.2 g/100 g), FA

ok
=
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1. 1. 2. SR
ApAst B FAl FANl Wk dubg R 2A A3 Table 8ol UhER
.

w2 AAA FAR FE TS 79.03£0.42 g/100 gL FAAE F
2] it R 81561012 g/100 gRon AW 3hee zpdilbo
575032 g/100 gt FAARE 157+0.21 g/100 g2 YER A4k
FALRT A ko] fro]A o R EoktHP<0.05). v A

Ako] 17.20+0.41 g/100 g, F214ke] 17.03£0.05 g/100 gRow 3|3 &
Adqko] 1.02£0.07 g/100 g, ¥FAAke] 1.09+0.05 g/100 g= &, ©=
2R3 FEFE FoE] A7 IR THP>0.05).

O

fo R

i
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Jed A BN FE FES 77694030 g/100 ghom FA At
SAN ] %P%k% 71.99+0.59 g/lOO g= Wqﬂ o] z}ol7} E}GFo ™
A Fo] ok/\l/\}ir/} 0o

N
A
S
o
2
i
L
o
rr
iy}
lif
é p—
N
o 2
rlo rf
ﬂxd
=
1o,
¥
M
nO{'

100 g
o)F 0w EkTH(P<0.05). B Fae ikl 18.34+053 g/100 g, %
22ko] 17.0040.36 /100 g2 F2491 Aol giglont s FFe Al
118+0.05 g/100 g, F44te]l 056+0.03 g/100 g2 Lreh} frel%l
Zpol & B AHH(P<0.05).
heRe At B FR S 7791037 g/100 g FAAE FA}
Aol S FHS 74701032 g/100 g2 FoH Aoz vhehykon
(P<0.05), o5& 7= AFALko] ARG 22 S YER
Atk =AY FE AAe] 3684011 g/100 g FAAarel 5255060
g/100 g2 A &% E 583 sV 2 Faate] AdidEt
EFol fro]AQl ApolE HF oW (P<005), w&dE theE AIFS UETh
g P Aedsto] 17744016 g/100 gRom F2lte] 1698+0.11
g/100 gB 3 3% TS AAte] 117021 g/100 g, FA 4ol 1924035
g/100 g= YeEh oAl 27 IATHP>0.05).

o 7 dolirE R =AW o] tE Al79 vl

_(ID_
‘8P04 1Al 7E e o= Al AVl mE Aol= AlsEh

1. 1. 3. #3o]

w, AF, 7hed AdAE WA el ThEE AL WAool AWt R
ZAFA 3ZS Table 99 YeERN AT

AAsk wiAole] el e B 6186027 g/100 g om o F
ol 63.34+0.37 g/100 g, 7FSH L 64.81+0.22 g/100 g th. ZA 1 3=
2d1915£0.10 g/100 g, ©18H 1573x0.70 g/100 g, 7FSH
18.72+0.65 g/100 g& YEIY $3 @ 28t o Adda Fo 49l

rlo mét'
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Zpol7b Ak weid gkl w53d 17.10+0.15 g/100 g, =4
18.46+0.31 g/100 g, 7F=% 16.19£20 g/100 gl o™ oA 5ZH dWd =
of FoAom Etow 3IF FFS wFH 0.89+0.12 g/100 g, AIFH
0.66£0.28 g/100 g, 7F=3 1.59+0.15 g/100 g= 7F&3d Foldo= =
Al vrERsE T

FFeAE AAM R FAA W o] AR FFL vwHRE SR
2 oA gFel 4% FH Aol gglon], =AY FFE A4
2bo] 18.46+0.31 g/100 g, F2l4ke] 135+ g/100 g= ArAAko]l FA

0.95

RO fFoldoz =kt 3 37 e AFA4be] 1.59+0.15 g/100
g, Y24kl 1.03+0.29 g/100 g& AAAo] fFojx oz =i el
(P<0.05). & A79 ZA¥+= Moon 5(2012)0] Hilgh WMol Ko Unk
A BA A 26510 g/100 g), =AE(I80 g/100 g), @A
(16.1 g/100 g) Z2Elar 3]W(1.02 g/100 g)g=3} Hu RG-S o 7H&
2 ol FARE AdE YER T ERE Jeong w(1998)9] iAo
9 A A FE(67.80 g/100 g), =A(20.40 g/100 g), &
(156 g/100 g), 3]+(1.18 g/100 g)¥ H| N NS T, XA
AMow =& FFa HEHL, SElEY) B 2 ATY EFRY @
A GERSTh 3RS FARRE 23S WA

A g ARt Sojo dubgdE W3l= Table 109 2o <
g w3E 80.44+0.21 g/100 g, oI¥3 80.43+0.62 g/100 g,
79.27+0.15 g/100 g2 2 ztolE uYEhA otk I =AW 9
Aeolx= =& 085+0.16, 453 0.87+0.10 g/100 g, 7F=& 0.97+0.02
g/100 gslom oA IS 3 19194045 g/100 g, =4
17.83£0.34 g/100 g, 7F&3 1847+0.45 g/100 g th. 3] T=F2 w4
0.95+0.01 g/100 gHow oE5Hdz 71&4do] zhzh 1.44+0.10 g/100 g,
1.53£0.35 g/100 g2 Sol= A7l wet vk gheFol Fo 2l A

i
Lo

N
X
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o7} YEelYA] gt} E Aol A= Sung 5(1981)°] Hdh 5o
S AUk R BA Ax 7 (783 g/100 g), FA (2.0 g/100 g), T
A(18.1 g/100 g) zglal 3]F(19 g/100 g)e=} A5 o=z nlusju
*Xs W FEG GlAe B Aot fAbg FEFS e e

BN

1. 1. 5. %o
AFAE HEolo] ANk E W3S Table 119 YERAT 5o 9]
Sole nls] =AW o]l =2 Aol 5A ol

BH wrolo] R ek 78254037 g/100 g, o] B HE 77.39+0.48
g/100 g, 7heolls 7845+047 g/100 g2 UrElWiTh ZA W ke B3
0.95+0.06 /100 g, o1& 1.45+0.14 g/100 g, 7F&& 1.35+0.19 g/100 g
2 e §949 golS mgon wila 3o BHo] 16334028
g/100 g, ©1 2% 17.13+006 g/100 g, 7S 2 18.10+0.56 g/100 g%}, 3]
B odge B3 0955006 g/100 g, o EF 1455014 g/100 g, 7+2H
1.35+0.19 /100 g= YEH 7F&Ho] Fo 2 o2 = YERT

o] YNGR WIS Table 129 YeEf AT, 532 F24t
ool i FEF 72.12+0.39 g/100 g, d&ZH ol 73.01+0.30 g/100 g%
or JbgAel 6743:0.04 g/100 g2 UER} 4L He| fojHow U
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43 7heEe 247 75520.36 g/100 g9 7.24+0.58 g/100 g2 HHo
ohE Al7lel HlE] FejAor vre Aols: uerdlth @i e
A 17552048 g/100 g, <15 F 18644037 g/100 g, 7F=# 15.92+0.11
g/100 g2 7Fado]l #Fodor Y/ deyew, v IdF: =2
1.00+0.04 g/100 g, &3 0.53+0.15 g/100 g, 7}*57% 1.12+0.13 g/100 g
2 YAl AelE Bt Moon 5(2012)] WaLgh dFojFo] dnkAd
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w4 A3, F(71.00 g/100 g), =AH(3.07 g/100 g), H A (16.6
g/100 g) 1] 3](1.25 g/100 @)= vluaf B ots o 2 A9
B o7t M fAE AN vehy.

i

1. 1. 7. FX7%9]
A FANEo o] ARk ® ®istE ZAMS A3E Table 139 4
o] A9 Badl 68404054 g/100 gPom o3
8.34+0.37 g/100 g2 e} 23 S8
gape B 889+0.39 g/100 g, o
7.53+0.08 g/lOO g, ﬂaﬂ 10.03+0.37 g/100 golgom wruld o
o B3 21512042 g/100 g, 952 #FFolA 19.75:0.38 g/100 g, 7}
A4 2058+0.15 g/100 gATh % FFe BH 1.21£0.04 g/100 g,
23 0.85+0.12 g/100 g, 7H& 3 1655022 g/100 g& ZX|4 2 gz
a2 a 33t FrEel A oAl xkol7F U utH(P<0.05). Park &
(1996)0] Hagl F-AjFo]&e] kAR B4 A3l $:5(69.02 g/100
g), ZAWH959 g/100 g), B9 A (1940 g/100 g) ¥ 3L 32 (1.26 g/100
g) = vl ks o B2 FAINE A % Fek A¥37F vpER
th B3 Choi 5(2010)8) 2k E FA 7R Eo] w9 drbdE A3 &
(7329 g/100 g), ZA (752 /100 g), TFM=(20.49 g/lOO g3 &4
FANEA7E FARE 23S Blom 3]8(1.35 g/100 g) tha #ho]
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Table 7. Season variations of proximate composition content (g/100 g) in muscle of wild and

cultured catfish (Silurus asotus)

Moisture Crude lipid Crude protein Ash

season
Wild Cultured Wild

Cultured Wild Cultured Wild Cultured

Spring 79.02+0.42"* 79.59+0.09* - 2.59+0.08"
Summer 73.78+0.35"% 77.05+055" 8.21+0.53

Fall 79.79+0.41° 77.16+0.47" 2.81£0.11°

0:23+0.045 16.99+0.45" 17.60+0.40° 0.79+0.08" 1.16+0.14™

5.79+0.50*  17.65+0.66* 17.71+0.03* 0.64+0.14* 0.60+0.20"

1.79£0.24" 16.89+0.31° 17.08+0.17* 1.06x0.16" 1.79+0.24"

1 ..
"Meanzstandard deviation

“Different superscripts within a same column- are significantly different by Duncan’s multiple range at P<0.05

Collection @ pknu
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Table 8. Season variations of proximate composition content (g/100 g) in muscle of wild and
cultured Korean bullhead (Pseudobagrus fulvidraco)

Moisture

Crude lipid Crude protein Ash

season
Wild Cultured

Wild Cultured Wild Cultured Wild Cultured

Spring 79.03+0.42"* 81.56+0.12°
Summer 77.69+0.30*" 71.99+0.59°

Fall 77.91+0.37° 74.70+0.32"

5.75+0.32° 1.57+0.21%.17.20+0.41* 17.03+0.05° 1.02+0.07* 1.09+0.05"

4.32+0.09° 657+0.38" 18.34+053" 17.00£0.36" 1.18+0.05" 0.56+0.03"

368+0.11°  525+0.60° 17.74£0.16* 16.98+0.11* 1.17+0.21° 1.92+.35°

1 P
'Meanzstandard deviation

“Different superscripts within a same column-are significantly different by Duncan’s multiple range at P<0.05
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Table 9. Season variations of proximate composition content (g/100 g) in muscle of wild and

cultured Japanese eel (Anguilla japonica)

Moisture Crude lipid Crude protein Ash
sSeason
Wild Cultured Wild Cultured Wild Cultured Wild Cultured
Spring 63.34+0.27"° ~ 19.15+0.10° = 17.10+0.15" - 0.89+0.12° —
Summer 63.34+0.37" - 15.73+0.70° - 18.46+0.31° - 0.66+0.28" -
Fall 64.81+0.22° 65.76+0.29 18.72+0.65° 13.58+0.55 16.19+0.20" 18.99+066 1.59+0.15" 1.03+0.29

1 P
"Meanzstandard deviation

YDifferent superscripts within a same column are significantly (different by Duncan’s multiple range at P<0.05
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Table 10. Season variations of proximate composition content (g/100 g) in muscle

(Carassius auratus)

of wild Curcian carp

season Moisture Crude lipid Crude protein Ash
Spring 80.44+0.21"° 0.85+0.16" 19.19+0.45" 0.95+0.01°
Summer 80.43+0.62" 0.87+0.10" 17.83+0.34" 1.44+0.10°
Fall 79.27+0.15 0.97£0.02° 18.47+0.45" 1.53+0.35"

Table 11. Season variations of proximate composition content (g/100 g) in muscle of wild Carassius cuvieri

(Carassius cuveri)

season Moisture Crude lipid Crude protein Ash
Spring 78.25+0.37" 1:11+0:12" 16.33+0.28" 0.95+0.06"
Summer 77.39+0.48™ 2.05+0.23" 17.13£0.06™ 1.45+0.14"
Fall 78.45+0.47° 1.98+0.05" 18.10+0.56" 1.35+0.19*

1 ..
'Mean+standard deviation

“Different superscripts within a same column are significantly different by Duncan’s multiple range at P<0.05
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Table 12. Season variations of proximate composition content (g/100 g) in muscle of cultured Leather carp

(Cyprinus carpio nudus)

season Moisture Crude lipid Crude protein Ash
Spring 72.12+0.39" 3.100.11° 17.55+0.48" 1.00£0.04™
Summer 73.01+0.30™ 7.55+0.36" 18.64+0.37" 0.53%0.15"
Fall 67.43+0.04" 7.24+0.58" 15.92+0.11° 1.12+0.13%

Table 13. Season variations of proximate composition content (g/100 g) in muscle of cultured Rainbow trout

( Onchorhynchus mykiss)

season Moisture Crude lipid Crude protein Ash
Spring 68.40+0.54"" 8.89+0.39"" 21.51+0.42° 1.21+0.04%
Summer 74.95+0.33%2 7.53+0.08" 19.45+0.38" 0.85+0.12"
Fall 68.34+0.37" 10.03+0.37° 20.58+0.15 1.65+0.22°

1 P
'Meanzstandard deviation

YDifferent superscripts within a same column are significantly different by Duncan’s multiple range at P<0.05
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1. 2. AH4=xA

W71, AN, WA, Sol, HEol, &Fo] 2Eal FAIfEF N FE7
Aol AAEEd 2 Table 14-209F 2ty EspA AR Ao 242 -
i Palmitic acid (C16:0)7} 8 A& olon @& FsA| ko A=
oleic acid (C18:1)o|At}t. nE=EF AWk A = linoleic acid (C18:2),
docosahexaenoic acid (C22:6) 18] il eicosapentaenoic acid (C20:5)e] =
Au7h ojFell wE Aol= ey T Eskth S AR
oleic acid, palmitic acid, DHA, linoleic acid, EPA 92 uEltomn of
Zol W Aol mulat. ol Lee $(2011)9] A9} Was) wre

A

o, 78 A|WAik2 16:0, 18:0, 14:0 &< 2Z3stx|u4k 181, 16:1, 181 59
g B 252wl DHA, EPA 59 DBz oz §A18 A3
Bt

AN A, v ofFol Hlsto] ©d = E A RHAko] 141.93-55.56%
2 E=gon 1=EZ AR 17.18-3050% % H& FF oA
ESAGALY] 2H = HE oF ) v sl oy =S XA AR

S, palmitic acid (C16:0, 20.73%), oleic acid (C18:1, 35.61%),
linoleic acid (C18:2, 3.40%), DHA (C22:6, 6.94%), EPA (C20:5, 2.45%)
2 JAH R FAg AE YEbY L QT

A Bolef WEolo A AW 2L w79 mizrA R E5hA|
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Ado] g Awat 24
Aoz o5d AEBEEIIAWAS] o]
S Holom Fojet Fojo] H9 wA

o I % DHASF EPASHHo] foldog i
DHA®Sl Z=AH|7F E=9dd ofF2 %o 2 g%
6.13-10.33%, 6.93-12.08% % o™ H-ojo] EPAZAH|= 5
2 o]F Hlgte =2 RS e A gk mE A
WAE 2739 atol= w719k Widdol o] Ag FElE Apol7b vERUA] %
ot AN G EESA A ] AAMRTE FAMA we TS
el R o™ 1 F Oleic acid7} 583 #o]E& HAY. HbH 1 - &
A sto]l FAA BT Ak AR =2 AES UERY

flo

SpA| AT

= A7Y 245 Moon 5(2012)9] &e] Fo AR e vl
S wl, palmitic acid (C16:0, 18.06%), oleic acid (C18:1, 33.73%),
linoleic acid (C18:2, 11.10%), DHA (C22:6, 4.63%), EPA (C20:5, 2.07%)
2 AAHowm FAE 235 YAl A e Moon 5(2012)9] F4|
MEo] F2 FARAEo] palmitic acid (C16:0, 17.91%)= H. 113k A3}
A A3E YEYRl e linoleic acid (C18:2, 15.61%), DHA (C22:6,
11.09%), EPA (C20:5, 3.35%)% Aoz & A9 AyHr =2
ke Yel ol gl Wb oleic acid (C18:1, 20.77%)% HluA o2
S RSyt
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Table 14. Seasonal variations of fatty acid in muscle of wild

and cultured catfish (Silurus asotus)

Spring Summer Fall
Wild Cultured Wild Cultured Wild Cultured
C12:0 ND 0.14 0.07 0.12 0.09 0.16
C13:0 ND ND 0.01 0.05 0.05 0.02
C14:0 2.61 2.67 2.40 441 4.22 277
C15:0 1.42 0.34 0.4 1.94 1.78 0.42
Pristanic 0.12 ND ND ND ND 0.01
C16:0 16.95 19.01 19.47 20.33 18.61 16.69
Pytanic 0.40 0.01 0.21 0.48 0.43 0.16
C17:0 1.57 0.76 0.52 1.64 1.43 0.48
C18:0 5.67 6.11 5.23 478 4.38 442
C20:0 0.34 0.22 0.27 0.25 0.23 0.25
C22:0 0.14 0.09 0.11 0.12 0.10 0.10
C24:0 ND ND 0.05 0.04 0.04 0.04
2. Saturates 29.22 29.35 28.74 34.16 31.36 25.52
Cl4:1 0.10 ND 0.07 0.15 0.17 0.07
C16:1 11.06 4.96 761 13.59 12.76 6.53
C17:1 0.09 0.34 0.04 0.¥4 0.17 0.02
C18:1 05 > 2297 33.88 2441 2251 32.69
C20:1 1.65 2l 215, 1.01 0.9 3.92
C22:1 0.27 0.14 0.24 0.24 0.22 0.25
2.Monoenes 38.67 30.71 44.75 39.57 36.73 43.48
C16:2 0.42 0.18 0.15 0.63 0.43 0.13
C16:3 1.01 ND 0.43 1.03 1.02 0.45
C17:2 ND ND 0.08 0.10 0.08 0.07
Cl16:4 0.21 ND 0.32 ND 0.21 0.23
C18:2 3.85 13.64 TS 3.72 377 13.42
C18:3 4.36 1.72 1.52 4.55 491 1.8
C18:4 0.47 0.25 0.26 0.80 1.11 0.32
C20:2 NMID ND ND 0.32 0.04 0.17 0.28
C20:2 0.41 1.03 0.62 0.25 0.25 0.74
C20:3 0.91 0.9 0.65 0.61 0.61 0.6
C20:4 4.21 2.13 0.86 3.07 3.74 0.95
C20:5(EPA) 4.49 3.72 1.62 4.18 5.82 214
C22:2 0.04 ND 0.04 0.04 0.02 0.04
C215 0.19 ND 0.20 0.24 0.31 0.23
C22:4 1.13 ND 0.15 0.34 0.40 0.19
C22:5 4.17 2.46 1.4 2.76 343 1.94
C22:6(DHA) 6.15 13.48 4.94 3.82 5.55 6.92
2. Polyenes 32.03 39.49 26.03 26.23 31.83 30.47
n-3 20.89 21.21 10.06 1753 22.30 13.57
n-6 9.95 17.70 14.65 7.36 8.18 15.71
n-3/n-6 2.10 1.20 0.69 2.38 2.73 0.86
UFA/SFA 2.42 241 2.48 1.93 2.19 2.92
MUFA/SFA 1.33 1.06 1.57 1.16 1.17 1.73
PUFA/SFA 1.10 1.35 0.91 0.77 1.01 1.19
Total 100 100 100 100 100 100
— 29 —

Collection @ pknu



Table 15. Seasonal variations of fatty acid in muscle of wild

and cultured Korean bullhead (Fseudobagrus fulvidraco)

Spring Summer Fall
Wild Cultured Wild Cultured Wild Cultured
C12:0 ND 0.04 0.04 02 0.06 0.05
C13:0 ND 0.01 0.02 0.01 0.03 0.01
C14:0 1.04 1.73 2.23 1.81 2.29 219
C15:0 0.58 0.26 1.03 0.33 1.04 0.33
Pristanic 0.16 ND ND ND ND 0.01
C16:0 16.76 19.01 19.7 21.42 17.68 19.92
Pytanic 1.39 0.3 1.43 0.44 1.38 0.39
C17:0 0.06 0.01 0.30 0.15 0.39 0.11
C18:0 7.12 3.95 5.85 5.11 4.23 4.42
C20:0 0.36 0.09 0.28 0.23 0.23 0.21
C22:0 0.09 0.02 0.05 0.04 0.05 0.02
C24:0 ND ND 0.03 0.02 0.02 0.01
2. Saturates 27.56 25.42 30.96 29.58 27.4 27.67
Cl14:1 ND 0.08 0.12 0.05 0.22 0.06
Cl6:1 5.52 9.99 10.73 7.8 11.16 7.83
Cl171 ND 0.45 0.12 ND 0.18 ND
C18:1 33.78 41.24 34.19 4253 31.34 36.8
C20:1 2.51 3.57 1.48 2.46 1:29 2.74
C22:1 0.12 0.23 0.18 04 0.14 0.53
2.Monoenes 41.93 55.56 46.82 53.22 44.33 47.96
C16:2 0.39 0.1 0.51 0.09 0.36 0.1
C16:3 0.68 ND 0.91 0.39 1.16 0.41
Cl17:2 0.15 ND 0.09 0.08 0.07 0.07
Cl6:4 0.26 ND 0.11 0.07 0.08 0.11
C18:2 3.44 8.26 3.11 6.53 352 9.24
C18:3 1.9 1.14 3.08 1.03 4.03 1.41
Cl18:4 ND 0.20 0.26 0.15 0.26 0.21
C20:2 NMID 0.17 0.06 0.17 0.26 0.19 0.23
C20:2 0.57 0.32 0.23 0.32 0.25 0.42
C20:3 0.92 0.32 0.64 0.31 0.78 0.43
C20:4 4.71 0.95 2.76 0.79 3.14 1.11
C20:5(EPA) 2.55 1.93 3.32 1.33 3.74 202
C22:2 ND ND ND 0.02 0.02 0.03
C21:5 ND ND 0.17 0.10 0.19 0.15
C22:4 1.44 ND 0.37 0.10 0.51 0.14
C22:5 3.95 1.01 2.44 0.99 3.22 1.49
C22:6(DHA) 9.37 4.77 4.07 463 6.72 6.78
> Polyenes 30.50 19.06 22.24 17.19 28.24 24.35
n-3 18.20 .77 14.44 8.50 19.62 12.40
n-6 11.08 9.75 6.47 7.81 7.31 10.95
n-3/n-6 1.64 0.90 2.23 1.09 2.68 1.13
UFA/SFA 2.63 2.94 2.23 2.38 2.65 2.61
MUFA/SFA 1.52 2.19 1.51 1.80 1.62 1.73
PUFA/SFA 1.11 0.75 0.72 0.58 1.03 0.88
Total 100 100 100 100 100 100
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Table 16. Seasonal variations of fatty acid in muscle of wild

and cultured Japanese eel (Anguilla japonica)

Spring Summer Fall

Cultured Cultured Cultured Wild
C12:0 ND 0.09 0.11 0.06
C13:0 ND 0.04 0.05 0.03
C14:0 152 2.20 2.86 2.29
C15:0 091 1.47 1.66 1.04
Pristanic 0.29 ND ND ND
C16:0 17.6 19.75 17.75 17.68
Pytanic 1.7 2.65 2.12 1.38
C17:0 0.33 0.34 0.60 0.39
C18:0 6.4 6.15 495 4.23
C20:0 0.23 0.25 0.18 0.23
C22:0 ND 0.11 0.08 0.05
C24:0 ND 0.05 0.05 0.02
>.Saturates 28.98 33.10 30.41 27.4
Cl4:1 0.10 0.17 0:21 0.22
C16:1 8.95 10.22 10.85 11.16
Cl17:1 ND ND 0.22 0.18
C18:1 20.28 21.93 17.97 31.34
C20:1 2.3 2.32 1.85 1.29
C22:1 04 0.59 0.55 0.14
2. Monoenes 32.03 35.23 31.65 44.33
C16:2 0.56 0.95 0.69 0.36
C16:3 0.82 0.99 0.74 1.16
C17:2 ND 0.16 ND 0.07
Cl16:4 ND ND ND 0.08
C18:2 454 456 5.75 3.52
C18:3 3.05 3.62 454 4.03
C184 0.63 0.58 0.78 0.26
C20:2 NMID 0 0.23 0.16 0.19
C20:2 0.62 0.61 0.49 0.25
C20:3 0.99 0.83 0.83 0.78
C20:4 472 3.89 4.31 3.14
C20:5(EPA) 7.13 5.26 6.68 3.74
C22:2 ND ND ND 0.02
C21:5 0.20 0.21 0.35 0.19
C22:4 0.63 0.58 0.49 0.51
C22:5 4.27 3.07 3.9 3.22
C22:6(DHA) 10.33 6.13 8.22 6.72
> Polyenes 38.99 31.67 37.93 28.24
n-3 10.56 14.44 13.22 19.62
n-6 1.70 6.47 5.23 7.31
n-3/n-6 6.21 2.23 2.53 2.68
UFA/SFA 2.39 2.23 2.44 2.65
MUFA/SFA 1.95 151 1.78 1.62
PUFA/SFA 0.44 0.72 0.67 1.03
Total 100 100 100 100
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Table 17. Seasonal variations of fatty acid in muscle of wild

Curcian carp (Carassius auratus)

Sxing Sunmer Fall
C12:0 ND ND 0.08
C13:0 ND ND 0.04
C14:0 2.11 1.88 3.25
C15:0 1.11 1.19 1.36
Pristanic 0.21 ND ND
C16:0 23.78 25.97 20.1
Pytanic 2.22 3.11 1.56
C17:0 0.25 0.22 0.81
C18:0 5.82 5.07 3.13
C20:0 0.08 0.12 0.11
C22:0 ND 0.05 0.03
C24:0 ND 0.00 0.02
2.Saturates 35.58 37.61 30.49
Cl14:1 0.05 0.13 0.30
C16:1 3.27 8.57 11.98
Cl17:1 ND ND 0.25
c18:1 19.89 21.24 19.02
C20:1 1.44 2.03 1.78
C22:1 0.21 0.31 0.39
2-Monoenes 29.86 32.28 33.72
C16:2 0.42 0.73 0.49
C16:3 0.69 0.96 1.55
Cl17:2 ND 0.17 ND
Cl16:4 ND 0.14 ND
C18:2 2.35 1.97 2.83
C18:3 2.24 2.29 5.93
Cl18:4 0.48 0.71 2.44
C20:2 NMID 0.13 0:16 0.2
C20:2 0.40 0.37 0.22
C20:3 0.98 0.94 0.69
C20:4 3.58 3.74 3.07
C20:5(EPA) 5.03 4.21 7.30
C22:2 ND ND 0.02
C21:5 0.25 0.25 0.42
C22:4 0.50 0.38 0.13
C22:5 5.42 3.51 3.35
C22:6(DHA) 12.08 9.58 6.93
2.Polyenes 34.55 30.11 35.57
n-3 26.43 19.44 24.68
n-6 11.43 10.31 11.84
n-3/n-6 2.31 1.89 2.08
UFA/SFA 2.45 2.02 2.29
MUFA/SFA 1.10 1.06 1.04
PUFA/SFA 1.34 0.96 1.25
Total 100 100 100
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Table 18. Seasonal variations of fatty acid in muscle of wild

cuvieri (Carassius cuveri)

Sxing Sunner Fall
C12:0 ND ND 0.08
C13:0 ND ND 0.04
C14:0 2.11 1.88 3.25
C15:0 1.11 1.19 1.36
Pristanic 0.21 ND ND
C16:0 23.78 25.97 20.1
Pytanic 2.22 3.11 1.56
C17:0 0.25 0.22 0.81
C18:0 5.82 5.07 3.13
C20:0 0.08 0.12 0.11
C22:0 ND 0.05 0.03
C24:0 ND 0.00 0.02
2. Saturates 35.58 37.61 30.49
Cl14:1 0.05 0.13 0.30
Cl16:1 8.27 857 11.98
Cl17:1 ND ND 0.25
C18:1 19.89 21.24 19.02
C20:1 144 2.03 1.78
C22:1 A % 0.39
2. Monoenes 29.86 32.28 33.72
C16:2 0.42 0.73 0.49
C16:3 0.69 0.96 1.55
C17:2 ND 0. ND
Cl16:4 ND 0.14 ND
C18:2 2.35 1.97 2.83
C18:3 2.24 2.29 5.93
C18:4 0.48 0.71 2.44
C20:2 NMID 0.13 0.16 0.2
C20:2 040 0.37 0.22
C20:3 0.98 0.94 0.69
C20:4 3.58 3.74 3.07
C20:5(EPA) 5.03 4.21 7.30
C22:2 ND ND 0.02
C21:5 0.25 0.25 0.42
C22:4 0.50 0.38 0.13
C22:5 5.42 3.51 3.35
C22:6(DHA) 12.08 9.58 6.93
2. Polyenes 34.55 30.11 35.57
n-3 25.82 21.50 27.48
n-6 7.75 6.99 6.72
n-3/n-6 3.33 3.08 4.09
UFA/SFA 1.81 1.66 2.27
MUFA/SFA 0.84 0.86 1.11
PUFA/SFA 0.97 0.80 1.17
Total 100 100 100
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Table 19. Seasonal variations of fatty acid in muscle of cultured

Leather carp (Cyprinus carpio nudus)

Soring Sumer Fall
C12:0 0.09 0.01 0.04
C13:0 0.01 1.41 0.01
C14:0 2.01 0.02 1.72
C15:0 0.27 0.19 0.26
Pristanic ND ND 0.00
C16:0 19.16 20.39 17.8
Pytanic 0.32 0.29 0.33
C17:0 0.10 0.14 0.06
C18:0 4.09 481 401
C20:0 0.16 0.10 0.09
C22:0 ND 0.02 0.01
C24:0 ND ND ND
2. Saturates 26.21 27.38 24.33
Cl14:1 0.11 0.06 0.08
C16:1 7.59 7.65 8.1
C17:1 0.29 0.02 0.02
C18:1 31.95 45.24 42.36
C20:1 1.81 3.45 3.41
C22:1 0.29 0.33 0.32
2.Monoenes 42.04 56.75 54.29
C16:2 0.09 0.11 0.12
C16:3 ND 0.36 0.41
C17:2 ND 0.05 0.05
Cl64 ND 0.06 0.10
C18:2 13.35 8.27 10.38
C18:3 1.78 1.34 2.02
C18:4 0.10 0.13 0.20
C20:2 NMID 0.08 0.07 0.16
C20:2 0.69 0.45 0.55
C20:3 0.82 0.38 0.46
C20:4 1.47 0.56 0.78
C20:5(EPA) 2.05 0.91 1.48
C22:2 0.08 0.02 0.02
C21:5 ND 0.09 0.12
C22:4 ND 0.08 0.08
C22:5 1.48 0.62 0.82
C22:6(DHA) 9.72 2.39 361
> Polyenes 31.71 15.89 21.36
n-3 15.01 5.78 8.69
n-6 16.10 9.56 11.89
n-3/n-6 0.93 0.60 0.73
UFA/SFA 2.81 2.65 3.11
MUFA/SFA 1.60 2.07 2.23
PUFA/SFA 1.21 0.58 0.88
Total 100 100 100
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Table 20. Seasonal variations of fatty acid in muscle of

cultured Rainbow trout( Onchorhynchus mykiss)

Sring Sumer Fall
C12:0 ND 0.03 0.05
C13:0 ND 0.01 0.01
C14:0 2.08 2.40 2.34
C15:0 0.25 0.32 0.28
Pristanic 0.02 ND 0.00
C16:0 17.32 17.51 15.61
Pytanic 0.33 0.44 0.33
C17:0 0.24 0.29 0.05
C18:0 5.53 5.57 4.45
C20:0 0.20 0.23 0.21
C22:0 0.08 0.10 0.09
C24:0 0.05 0.05 0.06
2. Saturates 26.1 26.95 23.48
Cl14:1 0.02 0.02 0.03
C16:1 5.04 519 4.5
C17:1 0.02 0.02 0.02
Cl18:1 36.68 35.3 35.31
C20:1 243 y. 2.42
C22:1 0.58 0.65 0.53
2.Monoenes 44.77 43.69 42.81
C16:2 0.11 0.11 0.1
C16:3 0.32 0.36 0.29
C17:2 0.06 0.08 0.05
C16:4 0.16 0.14 0.15
C18:2 12.06 12.6 14.17
C18:3 2.18 2.2 3.43
C18:4 0.34 0.40 0.44
C20:2 NMID 0.2 0.15 0.16
C20:2 1.15 0.99 1.36
C20:3 0.75 0.64 0.92
C20:4 1.19 1.02 1.16
C20:5(EPA) 1.92 2.08 2.03
C22:2 0.11 0.10 0.13
C21:5 0.25 0.24 0.26
C22:4 0.09 0.11 0.08
C22:5 1.16 1.35 1.25
C22:6(DHA) 6.98 6.79 772
> Polyenes 29.03 29.36 33.7
n-3 13.57 13.41 15.77
n-6 14.23 14.87 16.80
n-3/n-6 0.95 0.90 0.94
UFA/SFA 3.64 2.71 3.26
MUFA/SFA 2.21 1.62 1.82
PUFA/SFA 1.43 1.09 1.44
Total 100 100 100
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1. 3. ¥ o =4 F

AbAAR FAAE W FAES] Aok At gkl tiE A
Table21-27% o tryptophans A€ 1770e] A oln] =4ko] EA
A ©lA® tryptophano] #AH A %2 A2 HCl= &3 7HE

a4 ol A tryptophane] =75 317] W& o] tH(Limin et al., 2006). -4
ofn = AkS A HEH EAE AZoA leucine, lycine, aspartic acid,
glutamic acid®] g=Fo] Wokew, 71 % glutamic acide] 3FaFo] 7+
e T FAMNEATE 252-266 g/100 go 2 7HE

o Tt oAFE H| % = oAl Aspartic
acid®] A% FANEo oA 1.75-1.85 ¢g/100 g & 7} =& steks
L EF 1 tF. Methionine, proline, glycine, cystine, tyrosine®] W4 <=
AHEe Ao A oA e UEd e 1 % glycine $EF
ol qAZ 7Hg At F oluxite] sk w71 7F 14.27-15.94 g/100
g, SAN7F 12.96-14.82 g/100 g, #&o7F 12.99-1519 g/100 g o™
AR 2pd ke whE Aol = W] SEAtE. AAAE Solek HEols 7}
14.92-15.43 g/100 g, 14.91-15.02' g/100 g o™ &F2] 4k ol F-A]

o
J

Z}
MEe= Zh2E 15.08-16.35 g/100 g, 17.21-18.10 g/100 g& = &FAAF
AME o] F oprjieik BtRe] M =3tk Kim 5(2014)9] Aol A]

¢

T FANE Y F ofmihY FRe BT 17Eoler T e
1776 g/100 go. 2 H A9} H|5=38}l v}t Glutamic acid®} aspartic acid
= Z+zb 240 g/100 g, 1.63 g/100 g2 2 AFAAHT= i v
w8 A obH| Ak vk RS YER QLT

Cystin, methionine®} #Z-2& 3&3foln| Ak Ao A £33 F sulfur
group A5 |52 #Hodh(Kwon et al, 2009). §H3Folw] -2t
o FFS UFHFNdE F FAMNEFA7F 1.34-164 g/100 go =2 714

=okon o5& Fo7F 1.32-151 g/100 g = =gt AolA &A=
Al gL AFow HFHsokets E ofu|mAkY S AA ofr] kAl

W3 M 3957-4457% WA o FA o7} 4 merch )@

1
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obulsabe] TjE WoolmAte] W]&S 6556-8041%9] ' 919om
WAk A ha RAAF L g Bk A D G e] w

FA ol veake] Aol A @gtow Al7e] mE dolm 919l

4

*
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Table 21. Seasonal variations of total amino acid(g/100 g) in muscle

of wild and cultured catfish(Silurus asotus)

Spring Summer Fall
Wild Cultured Wild Cultured Wild Cultured
Histidine 0.42 0.65 0.52 0.52 0.54 0.60
Isoleucine 0.72 0.73 0.79 0.79 0.77 0.77
Leucine 1.29 1.28 1.44 1.38 1.34 1.32
Lysine 1.23 1.13 1.53 1.44 1.40 1.38
Methionine 0.44 0.48 0.17 0.42 0.42 0.40
Phenylalanine 0.66 0.80 0.74 0.69 0.70 0.72
Threonine 0.73 0.84 0.84 0.80 0.84 0.64
Valine 0.74 0.85 0.84 0.83 0.78 0.82
2 Essential amino acids 6.24 6.74 6.87 6.88 6.75 6.65
Aspartic Acid 1.58 1.47 1.64 159 1.50 1.52
Serine 0.64 0.80 0.73 0.70 0.78 0.78
Glutamic acid o] 2.08 2.61 2.53 2.24 2.20
Proline 0.45 0.81 0.56 0.56 0.64 0.66
Glycine 0.02 0.05 0.05 0.02 0.03 0.06
Alanine 0.89 1.14 1-01 0.96 1.01 0.98
Cystine 0.68 0.98 0.77 0.76 0.80 0.82
Tyrosine 0.56 0.77 0.60 0.59 0.64 0.58
Arginine 0.95 0.92 1.09 1.08 1.05 1.10
2.Nonessential amino acids  8.04 9.00 9.07 8.80 8.69 9.97
Total AA 14.27 15.74 15.94 15.68 15.48 15.35
NEAA/TAA(%) 43.73 42.82 43.10 43.88 43.86 43.32
TEAA/TENN(%) 77.61 74.89 75.74 78.18 78.14 76.44
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Table 22. Seasonal variations of total amino acid(g/100 g) in muscle
of wild and cultured Korean bullhead( Pseudobagrus fulvidaco)

Spring Summer Fall
Wild Cultured Wild Cultured Wild Cultured

Histidine 0.49 0.42 0.34 0.32 0.41 0.48
Isoleucine 0.72 0.50 0.72 0.65 0.78 0.71
Leucine 1.29 1.28 1.30 1.33 1.34 1.3

Lysine 1.31 141 1.43 1.44 1.44 1.39
Methionine 0.48 0.53 0.45 0.37 0.45 0.51
Phenylalanine 0.72 0.61 0.63 0.64 0.58 0.55
Threonine 0:72 @78 0.78 0.76 0.77 0.78
Valine 0.77 0.58 0.68 0.71 0.75 0.55
2.Essential amino acids 6.47 6.07 6.33 6.23 6.52 6.27
Aspartic Acid 1.59 1.63 05 1.59 1.61 141
Serine 0.67 0.74 0.68 0.72 0.68 0.70
Glutamic acid 2.40 2.55 2.45 2.49 2.50 2.4

Proline 0.62 0.55 0.60 0.52 0.60 0.58
Glycine 0.05 0.05 0.03 0.06 0.05 0.06
Alanine 1.04 1.00 0.98 0.92 0.98 1.00
Cystine 1.03 0.79 0.78 0.73 0.76 0.78
Tyrosine 0.54 0.54 0.52 0.57 0.54 0.51
Arginine 1.03 0.99 1.00 0.99 1.00 0.98
2.Nonessential amino acids  8.96 8.85 8.59 8.59 8.72 8.42
Total AA 15.43 14.92 14.92 14.82 15.24 14.69
NEAA/TAA(%) 41.93 40.68 42.43 42.04 42.78 42.68
TEAA/TENN(%) 72.21 68.59 73.69 72.53 74.77 74.47
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Table 23. Seasonal variations of total amino acid(g/100 g) in muscle

of wild and cultured Japanese eel(Anguilla japonica)

Spring Summer Fall
Cultured Cultured Wild Cultured
Histidine 0.41 0.65 0.58 0.61
Isoleucine 0.61 0.69 0.66 0.63
Leucine 1.11 1.23 1.10 1.21
Lysine 1.16 1.37 1.48 1.29
Methionine 0.50 0.38 0.40 0.46
Phenylalanine 0.07 0.64 0.58 0.60
Threonine 0.61 0.70 0.67 0.70
Valine 0.67 0.77 0.720 0.67
2 Essential amino acids 5.14 6.43 6.19 6.18
Aspartic Acid o5 1.49 1.40 1.41
Serine 0.61 0.64 0.62 0.64
Glutamic acid 2.06 2.32 2o, 2.15
Proline 0.31 0.64 0.62 0.56
Glycine 0.60 0.03 0.03 0.05
Alanine 1.07 1.04 1.02 0.91
Cystine Q2. 1.00 0.30 0.72
Tyrosine 061 0.55 0.65 0.55
Arginine 0.99 1.06 1.04 0.95
2.Nonessential amino acids 7.84 8.76 7.88 7.95
Total AA 12.99 15.19 14.07 14.12
NEAA/TAA(%) 39.57 42.33 43.99 43.77
TEAA/TENN(%) 65.56 73.40 78.95 77.73
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Table 24. Seasonal variations of total amino acid(g/100 g) in muscle

of wild Curcian carp(Carassius auratus)

Spring Summer Fall
Histidine 0.49 0.42 0.43
Isoleucine 0.72 0.50 0.50
Leucine 1.29 1.28 1.29
Lysine 1.31 1.41 1.44
Methionine 0.48 0.53 0.55
Phenylalanine 0.72 0.61 0.77
Threonine 0.72 0.73 0.72
Valine 0/ 0.58 0.72
2 Essential amino acids 6.47 6.07 6.42
Aspartic Acid 1.59 1.63 1.55
Serine 0.67 0.74 0.70
Glutamic acid 2.40 RO 2.48
Proline 0.62 0.55 0.60
Glycine 0.05 0.05 0.03
Alanine 1.04 1.00 1.02
Cystine 1.03 0.79 0.89
Tyrosine 0:54 0.54 0.56
Arginine 1.03 0.99 1.02
2.Nonessential amino acids 8.96 8.85 8.85
Total AA 15.43 14.92 15.27
NEAA/TAA(%) 41.93 40.68 42.04
TEAA/TENN(%) 72.21 68.59 72.54
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Table 25. Seasonal variations of total amino acid(g/100 g) in muscle

of wild Carassius cuvieri( Carassius cuveri)

Spring Summer Fall
Histidine 0.40 0.43 0.43
Isoleucine 0.67 0.51 0.66
Leucine 1.25 1.26 1.26
Lysine 1.32 1.40 1.38
Methionine 0.46 0.51 0.51
Phenylalanine 0.66 0.63 0.66
Threonine 0.67 0.73 0.66
Valine 0.72 0.59 0.70
2.Essential amino acids 6.16 6.05 6.26
Aspartic Acid 1.50 1.62 1.55
Serine 0.63 0.74 0.72
Glutamic acid 22 2.54 2.48
Proline 0.53 0.61 0.55
Glycine 0.04 0.03 0.03
Alanine 0.99 1.03 1.02
Cystine 0.85 0.85 0.88
Tyrosine 0.52 0.56 0.55
Arginine 1.43 0.99 1.01
2.Nonessential amino acids 8.75 8.97 8.79
Total AA 14.91 15.02 15.05
NEAA/TAA(%) 41.31 40.28 41.59
TEAA/TENN(%) 70.40 67.45 71.22
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Table 26. Seasonal variations of total amino acid(g/100 g) in muscle

of cultured Leather carp(Cyprinus carpio nudus)

Spring Summer Fall
Histidine 0.66 0.59 0.55
Isoleucine 0.71 0.72 0.71
Leucine 1.30 1.40 1.44
Lysine 1.26 1.57 1.34
Methionine 0.52 0.39 0.55
Phenylalanine 0.72 0.75 0.72
Threonine 0.73 0.80 0.80
Valine 0.74 0.80 0.80
2.Essential amino acids 6.65 7.00 6.91
Aspartic Acid 1.58 1.72 1.55
Serine 0.68 0.74 0.77
Glutamic acid 2.35 2.60 2.44
Proline 0.56 0.65 0.56
Glycine 0.03 0.05 0.03
Alanine 1.00 1.08 1.02
Cystine 0.79 0.85 0.80
Tyrosine 0.56 0.60 0.58
Arginine 0.89 1.08 1.01
2.Nonessential amino acids 8.43 9.35 8.76
Total AA 15.08 16.35 15.67
NEAA/TAA(%) 44.10 42.81 44.10
TEAA/TENN(%) 78.88 74.87 78.88
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Table 27. Seasonal variations of total amino acid(g/100 g) in muscle

of cultured Rainbow trout(Onchorhynchus mykiss)

Spring Summer Fall
Histidine 0.84 0.88 0.71
Isoleucine 0.85 0.84 0.73
Leucine 1.4 1.47 1.46
Lysine 1.50 1.41 1.57
Methionine 0.62 0.56 0.44
Phenylalanine 0.83 0.81 0.76
Threonine 0.87 0.82 0.88
Valine 0.95 0.96 0.86
2.Essential amino acids 8.00 1.76 7.42
Aspartic Acid 1.85 1.75 1.78
Serine 0.77 0.73 0.78
Glutamic acid 2.66 Y 2.64
Proline 0.67 0.63 0.66
Glycine 0.04 0.05 0.08
Alanine 15057 1.13 1.13
Cystine 1-02 1.03 0.90
Tyrosine 0.70 0.67 0.66
Arginine 1.21 1.15 1.15
2.Nonessential amino acids 10.10 9.65 9.78
Total AA 18.10 17.41 17.21
NEAA/TAA(%) 44.20 44.57 43.11
TEAA/TENN(%) 79.21 80.41 75.87
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1. 4. " F &F
kALt R FAAE W e TES A A, v muge] 3t
g2 ZEo] 100 g9 207.55-444.06 mg (309.38+55.71 mg)o.=2 7Hg &
o] gfxol o o= <l 15892-258.02 mg (210.56+24.33 mg),
UEF 2436-110 mg (44.40+1457 mg), vt2uvls 20.95-38.45 mg
(28.24+4.09 mg), Z+H 7.63-60.54 mg (24.33+14.58 mg)e] ol H L v =F
nulge] S ob1(0.91+053 mg), #(0.54+0.24 mg), +-2/(0.05£0.06
mg), F7H0.02+0.01 mg) < ©] AT}
Mok 5(2008)9] gh= ARMAk of o] wvle §&F 2 FFH7 A 2
o] W A ofF 53F ol e vk v = RS Qlo] 100 g
Hat 84.8-492.4 mg (207.4%63.6 mg)o= 7}F Ho| o glom,
o2 ZFE 57.84947 mg (169.7#53.8 mg), YEF 31.2-459.3 mg
(101.6+66.0 mg), Z+ 2.7-520.7 mg (44.4+78.2 mg), "}1vl 7.3-69.4
mg (30.4£84 mg) <=ol Atk EFF v mylE gk ofdo] JHA R g
T H 0.12-37.05 ug (8.98+4.83 pg), A (498+4.18 png), T
(0.76+0.51 ng), ¥zt (0.43£0.70 pg) =ol ATk AT A¥el vl ekl
o, o mul e A A 5
&, 24E8Y A+ HSagEs HedH. v =

el
=
Fo ol Egov],
dEe AeE dew Sl QA FAENG B FBS e

i

AQMI G W)Y v FFS FHE AIE Table 59 v}
4 A7k 100 g7 mgo R EAHH
SERE] 1 we Aol wushglom Apelabyh A skel

=]

sheke 7hA R 100 g9 ¢ 305.8 mg, ZF 2100 mg, YEF 300 mg,

Ztr 3.8 mg, "F2UlE 29 mg =02 @o| FfFuo] drta B IEY
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o dkd B2 Ao A= ZE 310.36-412.66 mg,
186.42-223.02 mg, Y EF 35.32-57.87 mg, vF21vl& 22.88-31.87 mg,
% 9.05-13.07 mg, & 0.26-0.95 mg, o}, T, 4 +£S2 Yang
(1983)¢] B ek Apol7k AUSATE Yang 5(1983)¢] Aol nulstglS
AT7Ike]l gtk A, FAEY A5 AU oAy S
of whet mulE S Aol 7F drh= XSO] Ao = FehEr,

e o

ojf

1. 4. 2. AN

Table 6& AF A 710l whe} ZFAzk B 2 aF F2p7]e] 1y
UERA Aol AR 100 g w3 S
Aake] FREE Aol YEIYA Goton AHAZ|ER wy)
Zpol 7t uElwth Al dEmulZe ZF  296.62-382.25 mg, <
179.30-241.33 mg, YEF 34.04-87.09 mg, vl14l% 23.92-33.13 mg, Z
% 1683-4149 mg o2 wom v EuyZe of¢l 040-0.86 mg, T
2] 0.00-0.07 mg, %3+ 0.00-0.03 mg & At

1. 4. 3. W7o
o o] mv" 3tEES Table 8¢ WEW T ZpA4E oF2 4k wh
& Afol= o5 mma ik WiEole] ZFA 100 g WUl E S o]
gol AY ZF 14952-237.92 mg, <1 176.14-23807 mg, YHEF
27.21-71.13 mg, Z+w 22.09-31.98 mg, "t1vl&E 14.36-27.76 mg To =
g2 ofd 1.15-1.70 mg, E 028-0.73 mg, 93t
0.01-0.09 mg, -2 0.00-0.07 mg ol Kwon(2010)e] 7A7go] fFA}
Tz AET A F4 vl B AR A3 ds A ATolA
o] wvEshae 9l 19229 mg, ZE 17805 mg, YEF 53.64
Z+4 3145 mg, "F2Uls 1560 mg, o+ 141 mg, 2 0.68 mg, T
2] 021 mge® ZFEH J B AF AUt 27 =IAT gFEE v
53k IS YER Y =3 Hong 5(2005)9] A4, o=l e
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A% 100 g2 <! 150.36 mg, YEF 136.36 mg, Z% 12023 mg, Z &
89.36 mg o= wotorw wHuuZEe g 402 mg, E 2.03 mg, o}
A 171 mg oAtk ¢ #HE 2 A2 Muds W 2w, HEH,
T2, e 9 ¥ d#Hs yEidlla, o, ZEL2 9 IFS vEdg

1l
P2
oble] A9 B ATATS FAR TS Uehi

1. 4. 4. o] € HEo

AtAE Solol HEolo wd™ s AuEH(Table 9) 5ol 74
o JHAR 100 g TR F BFo] 257.85-33267 mgoE MY B
gom thgoz < 1888621704 mg, UJEF 35575198 mg, Z#

36.89-56.34 mg, "F1ulE 27.29-3491 mg = o|gom wEuES o}
o 141-1.72 mg, & 041-0.69 mg, &7+ 0.03-0.04 mg, 72 0.00-0.08
mg = °olAUTh "xolo A tFuyEe ZE 280.00-387.89 mg, <!
214.19-239.78 mg, Y EE 25.25-41.81 mg, Z+w 30.12-52.55 mg, v}
F 29.88-3845 mg Tl E Wekon w2 o} 0.72-1.20 mg, &
0.50-0.76 mg, T2l 0.03-0.09 mg, &zt 0.03-0.04 mg = °©]A T}

1. 4. 5. &9
FAE Fole] ThAF 100 g9 wME g FE Table 1091 YERHIAT

3
trnul el A5 ZF 271.47-290.80 mg, ¢ 168.68-204.74 mg, YEF
27.66-31.15 mg, "F1vls 23.72-29.55 mg, Z# 1924-1994 mg o=
Zaom wEFuyEde ofd 1.31-166 mg, # 0.35-1.18 mg, T
0.00-0.16 mg, ¥zt 0.01-0.03 mg = °|Att.

> JHAE 100 ¢ F ZFEO

305.65-39256 mgo= 71 Bokorw o=z Q1 20257-256.44 mg, G
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E&F 3207-44.08 mg, "t1vl¥ 27.37-31.90 mg, Z# 10.29-14.15 mgo]
Roem  mFEuge #H 030-040 mg, °Fd 0.10-047 mg, T
0.03-0.15 mg, &3+ 001 mg = °IFth vfavlEE& AL st 59 A
g FAE Fole] wivlR el ¥ =/ dEbsttH(Table 10). Kim &
(2014) FANEAE] vulg s vuge o 2w 331+0.3 mg, ¢
291.2+3.8 mg, ZH 313.9+4.7 mg, E 0.53+0.00 mgl = Zt, <, ZF9
A & Aol Hlske] =2 e dEhdla, 22 2 Ao fARR &
Fe YERIT

i Aol whE Aol uA ko Adakyh fAqte] uwhE A
o] &= w1 sk eH(P<0.05).

o
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Table 28. Seasonal variations of Mineral contents in muscle of wild and cultured catfish (Silurus

Collection @ pknu

asotus)

Mineral Spring Summer Fall

(mg/100g) Wild Cultured Wild Cultured Wild Cultured
Ca 10.52+1.98" 9.05+0.47 10.09+3.47 13.07+0.55 11.34+1.49 12.05+1.73
P 201.63+7.10  216/78+1.08  193.74+2.34 . 186.42+433 ' 223.02+1.68  221.58+7.92
Mg 22.88+2.79 27.38+2,50 31.87+0.42 29.29+0.16 26.12+0.54 25.82+0.34
Na 55.48+3.79 49.61+6.37 44.83+4.82 35.32+0.44 57.87+0.95 39.32+6.76
K 3794+2395  412.66+4424  32383+595  311.83x11.82 - 33240+6.66  310.36+12.86
Fe 0.48+0.11 0.78+0.07 0.26+0.02 0.77+0.04 0.48+0.18 0.95+0.04
Zn 0.60+0.04 0.44%0.05 0.38+0.04 0.26=0.03 1.02+0.27 0.55=0.04
Cu 0.03+0.02 0.05=0.02 0.02+0.02 0.00=0.00 0.07+0.01 0.08=0.01
Mn 0.010.00 0.02+0.00 0.03+0.01 0.02+0.00 0.02+0.01 0.01+0.00
YMeantstandard deviation

a9 -



Table 29. Seasonal variations of Mineral contents in wild and cultured Korean bullhead (FPseudobagrus

fuliidraco)

Mineral Summer

(mg/100g) Wild Cultured Wild Cultured Wild Cultured
Ca 2045¢339"  4149+2601 18804296  1844+648  1389+528  16.88+323
p 2110041836  181.6242029 207714341 179.3047.03 ' 17737090  241.33+23.60
Mg 08924048 2392402 | 3261036 3313+018  21.39+0.19  31.19+7.86
Na 5738+575  3A04:110 | 46.14+360  4514+284 49354352  87.09+32.39
K 3572042613 30890£220 20662570  208.65:1349 ~ 31517+484  382.25+87.41
Fe 0.47+0.01 0.300.08 0.21+0.00 05340.05 0.36+0.03 0.39+0.33
Zn 0624001 0.500.07 0.860.02 0.40+0.02 0.510.01 0.50+0.09
Cu 0.06+0.03 0.06+0.01 0.000.00 0.000.00 0.030.00 0.07+0.04
Mn 0.03+0.00 0.030.01 0.000.00 0.02+0.00 0.010.00 0.0240.01
YMeantstandard deviation

5o -
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Table 30. Seasonal variations of Mineral contents in wild and cultured Japanese ell (Anguilla

japonica)
Mineral Spring Summer Fall
(mg/100g) Cultured Cultured Cultured wild
Ca 34.50+0.06" 30.92+9.09 2200 M]3 31.98+2.98
P 226.69+5.41 238.07+9.08 176.14+20.39 235.30£12.59
Mg 21.55%0.04 26.83+0.66 14.36+0.83 27.76£0.53
Na 44.68+0.13 SR 1228 21.21+3.34 71.13+£1.55
K 224.83+3.25 237.92+0.81 149.52+17.71 213.94+9.03
Fe 0.59+0.13 0.71+0.11 0.28+0.01 0.73+x0.32
Zn 1.49+0.07 1.15£0.01 1.34+0.21 1.70£0.03
Cu 0.22+0.10 0.00+0.00 0.07+0.00 0.00£0.00
Mn 0.04+0.00 0.02+0.00 0.01+0.00 0.09+0.02
"Mean+standard deviation
- 51
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Table 31. Seasonal variations of Mineral contents in wild Curcian carp (Carassius auratus) and

Carassius cuvieri (Carassius cuveri)

Curcian carp

Carassius cuvieri

Mineral
(mg/100g) Spring Summer Fall Spring Summer Fall
Ca 36.89+2.50" 45.83+8.03 56.34+5.95 30.12+10.06 52.55+0.47 49.74+0.47
P 188.86+8.49 198.49+7.80  217.04+12.88 - 214.1946.80  239.78+10.26  220.94+10.26
Mg 27.29+2.31 34.91+0.02 28.49+2.67 29.88+3.25 38.45+3.25 30.44+1.10
Na 51.98+1.04 35.57+3.49 49.07+2.74 41.81+6.77 30.75+0.76 25.25%0.76
K 332.67+29.32  257.85+1.39  27061+15.13  387.89+35.04 - 319.68+35.04  280.00+20.81
Fe 0.53+0.04 0.41+0.01 0.69+0.10 0.67+0.04 0.76+0.03 0.50+0.03
Zn 1.41+0.07 1.70+0.00 1.72+0.14 0.72+0.04 1.20£0.14 0.78+0.12
Cu 0.06+0.02 0.00+0.00 0.08+0.01 0.09+0.02 0.03+0.01 0.09+0.01
Mn 0.03+0.00 0.03+0.01 0.04+0.00 0.03+0.00 0.04+0.00 0.04+0.01
YMeantstandard deviation
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Table 32. Seasonal variations of Mineral contents in cultured Leather carp (Cyprinus carpio nudus)

and Rainbow trout (Onchorhynchus mykiss)

Leather carp

Rainbow trout

Mineral
(mg/100g) Spring Summer Fall Spring Summer Fall
Ca 19.26+5.93" 19.24+3.15 19.94+6.41 14.15£0.19 11.89+1.40 10.29+1.02
P 168.68+13.80  171.10£3.83  204.74+31.91 . 244.89+9.49 202.57+6.78  256.44+0.10
Mg 23.72+1.10 29.55+0.95 23.81£3.29 29.88+3.28 31.90+0.15 27.37£0.84
Na 31.15%1.36 30.35+8.46 27.66%0.16 44.08+1.17 32.07+5.22 36.86+3.44
K 290.80+3858  271.47+11.88  289.16£39.25  392.56+29.97  305.65+16.22  327.20+0.62
Fe 0.35+0.29 1.18+0.03 0.63+0.12 0.40£0.01 0.32+0.01 0.30£0.02
Zn 1.31+0.22 1.66+0.13 1:47+0.27 0.47+0.04 0.10+0.05 0.36+0.01
Cu 0.11£0.15 0.00+0.00 0.16+0.06 0.15+0.10 0.03+0.04 0.08+0.01
Mn 0.01+0.00 0.03+0.00 0.02+0.01 0.01+0.00 0.01+0.00 0.01+0.00
“Mean+standard deviation
_ 53 -
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o] 400 mgolAe =& HIAFS

mg®] M= w77b b Egte WAl vE v ghs JEit UE
< 60.33-109.53 mg= sAZNZF 7HE =Rk, vadlE S 46.66-66.83
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Table 33. One portion size of Inland water fishery products from Korean National Health and

Nutrition Examination Survey(2012)

One portion size (mg)

Catfish Korean Japanese Carassius  Carassius Leather Rainbow

bullhead eel Carassius cuvieri carp trout
Ca 23.14 4793 8Ot 94.10 89.60 39.54 24.58
P 435.11 414.51 439.50 408.97 456.69 368.46 476.31
Mg 57.18 60.81 46.66 61.37 66.83 52.16 60.33
Na 98.85 109.53 93.55 92.45 66.18 60.33 76.47
K 724.69 667.31 406.93 582.70 668.26 576.13 693.86
Fe 1.30 0.79 ipd Ly, 1.10 1.31 1.46 0.69
Zn 1.14 1.17 2.84 3.27 1.83 3.00 0.63
Cu 0.09 0.08 0.05 0.09 0.14 0.18 0.18
Mn 0.04 0.04 0.08 0.07 0.07 0.04 0.02
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2.2. W2 FAFol B ¥R}
MU Mg §F HoldAT A TS Ak B of

Ea)| Y
ZA 2Hg Zo we Ay ey WA BAYE Qo 24 vl

e ol xjote] A 2= F-x(Allen, 1982)) YEFS 53 A7A49 o
&% (Choe et al, 2006), 12 A tirte} &4o] A5t 5o= AA
N wlg- Fod 9GS st JTHKDRI 2010). o d wUlZS o] &3t
AR7 52l Bol AL Jom m" V]eAE ol &3 A= FA
ES o] &3t o2 el #gk A (Lee, 2007) FrbE W 5E
ol-&3t oz g S8 AR (Heo, 2000), s 3t 7]
AL A AT (Kim, 2007) 5o A7 &getA o] FojAa )
=3

20109 = /R8sl FdF7IEed 2 194 o] A 1Y
nulgd AFAAAFS oFdlg 5 Z4E 700-750 mg, ¢ 700 mg, w1
Ylg 340-350 mg, YEE 1,100-1,500 mg(sw+AH A=), ZF 3,500 mg
(oA ezE dFGstgon v=F myl&e d 9-10 mg, ot 9-10
mg, 7¢ 800 pg, 2+ 55 ng, 2= 150 ng, U3k 4 mg(TEH=F
=), =4 335 mg(TEAHE), =489 600 ng(FFdAdHow 473
kvt el 194 o]k Sl oA 1Y mve AP H FS v
g Fo Zs 650-700 . mg, I 700 mg, wFIdvls 280 mg, YEFE
1,100-1,500 mg(ZEA4 33, ZF 3500 mg(F 43 =H)olH v &
2 # 8-14 mg, ot 7-8 mg, 78 800 ng, AdUw 55 pg, L= 150
pg, 97t 35 mg(ZEAAHAL), B4 253 mg(FEAAFHAH), E212d 600
ng (B A e r AAsATH
A
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W F=2e A3 A 7S ddte] B =2 dEAFHE
= 4YEd AL 9l 5264-68.04% (61.2245.02%) oo, ofd
6.29-32.68% (19.81£10.53%), Z& 11.63-20.71% (17.63+3.08%), =} 1|
# 13.72-19.66% (17.03£1.968%), -8 5.92-22.84% (14.42+6.50%), A
792-1462% (11.17+2.83%), #Z+ 3.09-12.55% (7.17£383%), UYEF
4.02-7.30% (5.69+1.20%), &3+ 0.51-2.03% (1.30£0.56%) = °©] At
T gtz vuR JFd AN &S Table 349k Fig. 1-20] e}
Wtk gErdE 5 7P dEdFAnEol =dd FES Qe
FAelATHFig. 1-2). ZHS] FEFAFM
1255% = 7 =okom Hhio Tk 11.95%o =2 = )|
o] BF, dFHFR o] M w=s4d AL FAAFAAeH FANE
= vhadls, 2w aElal rele] gEA A =
H5-0] 19.66%, &l 18.06%; &AM 17.78% o= Edow A9
UEEF AJUdAAN Lo 730%2 7HF =do. 285 AS Wt
20.71%, 2] A5 Fol7k 1462% =718 =3k
AqME =2 FEdHAIas HEHIH. ofd2 So7F 3268% = 71 =
-
o]

gy g 5

o

N

)

kom o]zt 30.04% S
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Table 34. Nutrient uptake proportion of mineral intakes from Inland water fishery products. The

mineral intake of fishery products are obtained from Korean National Health and
Nutrition Survey of Korea (MOHW, 2012) for this study

Intake Proportion (%)

Catfish Korean Japanese Carassius  Carassius Leather Rainbow

bullhead eel Carassius cuvieri carp trout
Ca 3.09 6.39 7.67 1788 11.95 5.27 3.28
P 62.16 59.22 62.79 58.42 65.24 52.64 63.04
Mg 16.82 17.88 13.72 18.05 19.66 15.34 17.74
Na 6.59 7.30 6.24 6.16 4.41 4.02 5.10
K 20.71 19.07 1168 16.65 19.09 16.46 19.82
Fe 13.02 7.92 11.64 iL 13.06 14.62 6.90
Zn 11.38 11.69 28.35 32.68 18.27 30.04 6.29
Cu 10.94 9.64 5.92 11.84 17.76 22.84 21.99
Mn 0.96 1.02 2.03 1.69 1.86 1.02 0.51
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Intake proportion (%)
S
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Fig. 1. Proportion of macro mineral intakes through Inland

water fishery products. The mineral intake of fishrey
products are obtained from Korean National Health and

Nutrition Survey of Korea (MOHW, 2012) for this
study.
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Fig. 2. Proportion of micro mineral intakes through Inland water
fishery products.. The mineral intake of fishrey products
are obtained from Korean National Health and Nutrition

Survey of Korea (MOHW, 2012) for this study.
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Fig. 3. Comparison of calcium contents between Inland water
fishery products and major protein sources by the
Korea Health Statistics(2013).
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Fig. 4. Comparison of potassium contents between Inland water
fishery products and major protein sources by the Korea
Health Statistics(2013).
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Fig. 5. Comparison of phosphorus contents between Inland
water fishery products and major protein sources by

the Korea Health Statistics(2013).
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Fig. 6. Comparison of iron contents between Inland water
fishery products and major protein sources by the
Korea Health Statistics(2013).
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o Ao = AMS A B FE AlFZo A leucine, lycine, aspartic
acid, glutamic acid®] o] ®otom I F Glutamic acid® o]
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