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Abstract

A cight weeks feeding experiment was conducted to investigate the effects of different dietary dimethyl-2-

propiothetin (DMPT) levels on growth and chemical components in Korean rockfish (Sebastes schlegeli). The content of

DMPT extracted from Enteromorpha infestinalis by autoclaving was 31.1 mg%. Body weight gain and feed efficiency were
significantly increased with dietary DMPT level. After eight weeks of feeding trial, moisture content decreased with
supplemented DMPT level, while crude protein and lipid contents increased with dietary DMPT level. Amine acid
contents of muscle was elevated in the DMPT added groups compared to control group. Amino acid composition of
muscle in fish fed the diets supplemented DMPT was not different to that of control group. Fatty acid contents of

muscle in fish increased with dietary DMPT level.
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[1]. =3 DMS:= d7&42A 33 YIS E2 2 &
7 dimethyl- 3 -propiothetin{DMPT)e] 4] &3 E=
A4 (DMPT-dethiomethylase) ZH&-¢f 23l HAl 7t
Bl 5o acrylic acids} g7 A3 E=cH11,14].
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1. 48A4=
Agg ALEE AADH (Enteromorpha inteshnalis)e
AT ofa] B4 92 A A AFEe B2 &
5 735 AA%7) (DuaDry™ 1P,
FTS SYSTEM. Inc. Livonia, MI, USA)E o] &3le] F8¢
T2 2% AL HEE 71%5le waring blender® H#3E}
I HFAE YAE7]S 100 mesh o]31& 5l 40T T2
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2. DMPT &8 24

AZZHE DMPT 22& Tig. 12 28 e 89
th & 100 mesholdle 53 A +2 5 goll 27
acetone(2:1, v/v)%] &F &9& 15d)F H/hEle] soni-
cator(Sonics & Materials Inc., Model VC 375, Newtown,
CT, USA)E ol &3t R4 Zga Al g Hedlch &5
% Ag) 242 587 A F AAANE 022 5L
o, 287 FoE 00W/em'2 gt 220 A" &
Apsg 28 E DMPTE 121739 B 7|64 4558 $53
WA Zch Agete] AR (G000xg, 30%)AH
Zdeh FEEgon, ozl 10 nte] methanols 7hst
o] 33 W8 $28 48 ) FEIEH FHEL ether
2 A%g F ohA W2 methanold 7ste] A5 7|
I methanol 2 AAF A& DMPTY F&E2Z & %4ch

Dried Enteromorpha intestinalis
I

Grinding {100mesh)
|
I \

Addition of water  Addition of water:acetone
{115, w/v) (1) (L:15, w/v)

Ultrasonication(5min)

Autoclaving(15 ~120min, 121°C)

Cooling

Centrifugation(3,000 % g, 30min)

Supernatant Residue

Concentration

10ml of methanol(3 times)

Rinse with ether

Cold methanol

Crystallization
Crude DMPT
Fig. 1. Procedure for extracting crude DMPT from En-

teromorpha intestinglis by autoclaving,
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APAE 12 G dgo A oitg, FdoRE 97
IHE, BT ELeRE HAEIL A8 Table 1
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. 40tk
Y = 1.0402X + 3.0575
R’=0.9951
k] 1 1
1o, 10 100 1000
DMS(ng})

Fig. 2. Standard calibration curve of dimethyl sulfide,

T B 0% A7iE AzsanoaT), 4848 23 8
4= d=T ¢ DMPTE 22} 10 mg, 20 mg 2 30 mgS =2}
Prhdte] Azalged, 429 48 ALRE 30T By
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A glgre 507%, ZA e 66% @ FIEL 132% Frl

Agio} o A

Ago] AH4¢ TRk defd FANEY
Rl A48 A ABHGARE 437 el
£2 A7 The, A5 433 QPAEY 382 99 27
7 APARE FFNYT VAR Hgol BY F A
$ 4Ye A9 AL BANY F AAE FHHIL 10 ¢

S

Table 1. Operating conditions of gas chromatography for quantification of DMS and DMPT

Instrument GC-17A"
Column Column DB-17
specifications Column dimensions 30 mx 032 m

Carrier gas flow He, 1 mé/min
Gas Detector FID*
chromatography Detector temperaiure () 300
specifications Injector temperature () 270

Initial temperature () 40
Temperature Initial time {min) 10
program Temperature rise (C/min) 10
specifications Final temperature {T) 200

Final time {min) 10

UShimadzu, Tokyo, Japan.
Ypused silica capillary column {J & W Scientific, Folsom, USA).
Flame fonization detector.
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Table 2. Compositicn of the experimental diets

i Diets No.
Ingredient

1 2 3 4
DMPT (mg) 0 10 20 30
White fish meal (%) o0 o) 60 el
Dextrin (%) 15 15 15 15
Squid liver oil (%) 8 8 8 8
Vitamin premix" (%) 3 3 3 3
Mineral premix” (%) 4 4 4 4
Sodium alginate (%) 3 3 3 3
a -cellulose {%) 7 7 7 7

Nutrient content

Crude protein (%) 50.7
Crude lipid (%) 6.6
Crude ash {%) 132

! )Halver[B].
IH-44) premix NOS5 (mineral)[25].

b3

pillary column(0.25 pn DB-wax fused silica, 0.32 mn LD,
30 m)y& ARate] 180CE 528 ¥ 887 fA% o
3T /min 252 230077 54351487, o)]5A4S Hed 1
n/ming Zger FID detector® AME5lgch 21850
AL e dstd YREFFLE 140, 160, 18:0,
20:0, 220, 24:0, 141, 161In-7, 181n-7, 18:1n9, 20:1n9,
22:1n-9, 18:2n-6, 20:2n-6, 18:3n-3, 20:3n-6, 20:3n-3, 18:4n-3,
20dn-6, 204n-3, 22:4n-6, 2055n-3, 22:5n-6, 225n3 2
2603 9% o], Sigma, St. Louis, USA)E AH-3}
W1, A2 data system CLASS-GCl0(Shimadzu Sei-
sakusha Co. Lid. Tokyo, Japan)& ©]8-ste] AlZ FARE
of hel 7+ Auatel ng/100ge.2 FeRf Gl

b ol

Qll r

EAHAME|

RE HgAIE SPSS professional statistics Ver. 7.5
(SPSS Inc)E AREBEe] EAHEA(ANOVA test) 33}
der], 7 HFNY Feo4 FHL Duncan’s multiple
range test{p]= p<0.05 F=FoA 3P T]

]

oY E

FXiotele] DMPT M
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Table 3. Performance of Korean rockfish fed the four different diets for 8 weeks

Diets No.
1 2 3 4
Initial mean weight (g) 6.0+02% 60102 6.010.2° 6.0£0.2°
Final mean weight (g) 15.8+039 19.3+0.3° 21.7+03° 2.4+0.3°
Mean weight gain (g) 98+0.2° 133+0.2° 157+0.2" 16.410.2°
Weight gain (%)" 163.3+3.1° 221.7+3.1° 261.7+3.4" 2733£35°
Daily weight gain (%) 1.88+0.01° 215+0.02° 2.26+0.02° 2.3140.02°
Feed efficiency (%)3 49.3+0.1° 542+01° 568 0.1 57.7+0.1°
Daily feed intake® 3.85+0.01° 3.90%0.02° 415+0.02° 420:£0.02°
Condition factor” 2.13+0.01° 2.16£0.027 2.20+0.02" 2.23+0.02°

Y(Fish weight gainx 100)/Initial fish weight.
g (Fish weight gain »100)

[(Initial fish weight+final fish weight) < days fed/2].

Y(Fish weight gainx100)/Teed intake.
Y (Feed intake x 100)

[(Initial fish weight+final fish weight)/2] x days fed.

“(Wet weight/total length®) < 100.
“Values are mean®SD (=10,

Walues with different superscripts in the same raw are signiticantly different (P<0.05).

#zz ANE 100 g%
= 85% et

3.1 meeld e, crude DMPTS =&

S EH, A%

F7H A3 o 136~1674 A% =4 deisch 2
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g BEE RY FoEE 20 ngo| H3E ALz gubE
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Table 4. Proximale composition of the muscle from Korean rockfish fed experimental diets for 8 weeks (%)

., .. Diets No.
Composition Initial
1 2 3 4
Moisture 77.8+£0.2" 77.5£0.2° 76.8+0.2" 7614027 75.8+£0.2"
Crude protein 17.9+0.1° 17.1=01" 17.5+0.1% 17.940.1%° 18.0+0.1°
Crude lipid 23+01° 23+01" 26£01° 28+01° 31+0.1°
Crude ash 144017 1.4=0.1° 1.4+0.1° 1.4+0.1° 14:+01°

“Values are mean-SD (n=10).

Walues with different superscripts in the same raw are significantly different (P<0.05).

Table 5. Amino acid contents in the experimental diet and the muscle from Korean rockfish fed experimental diets

tor 8 weeks (mg/100 g)

Diets No.
Amino acids Feed Initial
1 2 3 4
Aspartic acid 1,104.4 412.2 398.6 406.2 416.3 421.8
Threonine 3911 163.6 148.2 160.5 162.7 160.4
Serine 384.2 1224 1129 1185 1246 127.3
Glutamic acid 1,416.3 B51.7 554.4 549.2 558.2 562.5
Proline 486.4 95.4 87.0 97.3 96.3 95.5
Glycine 862.2 2009 1946 196.7 198.4 2011
Alanine 759.6 2741 2579 261.8 2724 278.6
Cystine 404 37.5 296 36.0 36.7 374
Valine 364.6 150.8 141.3 149.1 1481 1533
Methionine 2884 1329 1227 128.8 133.9 135.8
Isoleucine 2739 1323 118.8 1143 130.7 1345
Leucine 688.4 3129 299.0 2969 3153 308.6
Tyrosine 269.5 139.8 1286 1415 137.9 1396
Phenylalanine 366.3 1575 1442 164.2 160.8 159.6
Histidine 28.7 112.7 1024 114.3 112.2 116.0
Lysine 7979 379.0 370.9 3745 386.9 3754
Arginine 569.3 2249 206.2 2175 2237 2280
Total 9.091.6 3,600.6 34173 3,527.3 3,615.1 3,035.4
Ak LPEHHE’JW}- ZAN T2 AHAAF 23401 TR i A, g B Rod gebhsis
U ElSe] ARFEFOE 23£01-31+01%= av\ He Folghs BA[N)sl FAFAT. Yo o)
S/l o, DMPTZ L]7} FET 2L A4YTIFE £ U2 AR 3%, AbE g & d3fg uhon
G 29 ARAT FRF 7 AQT B A8 [2430) o)A 24 SN A A1Y B e 0

e ‘—IEMW Sl thz Ba15]9) o A5}

H
Ach B AFEbsh $7 A4l me Auke] e

= geA YoH3,26,30].

AR AFo] 249 P4 o=y Pk ¥y
Table 59 ueisich. 94 A@ AR 4 ofrl=k
glutamic acid, aspartic acid, glycine, lysine, alanine,
leucine 59| ofu=4t Fako] k2 olm| i ibe] Fake] H]

T
T

=N
[
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Table 6. Faity acid confents in the experimental diet and the muscle from Korean rockfish fed experimenal diets for
8 weeks (mg/100 g)

. Diets No.
Fatty acids Feed Initial
‘ 1 2 3 4
14:0 98.5 16.0 183 18.6 161 19.6
16:0 359.2 98.3 90.9 86.5 06.3 109.7
18:0 116.5 54.0 79.5 88.0 978 1014
20:0 33.6 16.0 12.5 16.9 20.8 225
220 194.6 22.8 377 371 39.7 41.0
24:0 420 663 19.6 17.3 19.6 17.1
Saturated B4d 4 2734 2585 264 4 290.3 311.3
14:1 9.1 98 40,8 377 40.6 44.2
16:1n-7 478.1 60.3 152.5 1718 186.5 196.8
18:1n-{7+9) 713.5 368.9 260.0 278.2 306.6 314.7
20:1n-9 45.6 9.8 19.9 20.8 19.5 235
221n-9 g1.7 183 34.3 429 406 46.3
Monoene 1415.0 467.1 507.4 551.5 593.8 6255
18:2n-6 7171 2399 2164 240.2 3011 3104
20:2n-6 49.3 50 26.8 209 303 28.5
18:3n-3 39.6 33.1 204 17.9 26.5 221
2k3n-3 853 382 43.2 374 369 35.3
20:3n-6 76 38.3 3.1 36.7 354 421
18:4n-3 73.1 20.8 355 412 40.7 41.3
20:4n-3 1369 16.0 57.9 61.2 57.9 63.9
20:4n-6 96.1 51.0 37.7 39.4 421 39.4
22:4n-6 235.4 1303 77.2 832 90.9 94.1
20:5n-3 179.0 38.2 63.0 68.2 67.5 71.0
22:5n-3 420 28.2 31.9 33.2 394 413
22:5n-6 300.3 49.2 777 79.8 828 85.5
22:6m-3 379.6 55.3 68.8 75.0 791 874
Palyene 3,361.3 7435 787.6 8343 930.6 962.3
-3 acid 9355 2298 320.7 334.1 348.0 362.3
n-b acid 1,425.8 5137 466.9 500.2 582.6 600,0
Cig acid 37.3 158.6 2434 2584 2828 306.5
Cig acid 1,659.8 716.7 611.8 665.5 772.7 780.9
Cao acid 653.4 2125 2921 3015 3104 3262
Cw acid 1,233.6 3041 327.6 3b12 3725 395.6
Total 4,620.7 1,484.0 1,553.6 1,650.2 1,814.7 1,899.1
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