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Quality Evaluation of Domestic and Foreign Extruded Pellets and Moist

Pellet Based on Biochemical Analyses for Juvenile Olive Flounder,
Paralichthys Olivaceus

Se-Min Choi, Kyung-Min Han, Xiaojie Wang, Seung-Hyung Lee and Sungchul C. Bai
Department of Aquaculture/Feeds & Foods Nutrition Research Center, Pukyong National University, Busan 608-737, Korea

This experiment was conducted to evaluate the parameters such as nutrient requirements, POV, AnV, Totox,
VBN, total plate count, dietary fatty acids and amino acids composition, that are not included in the registered stan-
dard composition items required by the Ministry of Agriculture and Forestry, of a moist pellet (MP), three domestic
extruded pellets (DEP-1, DEP-2, DEP-3), and two foreign extruded pellets (FEP-1, FEP-2) that are utilized by
domesti¢ flounder farms at present. The crude protein was added in excess of the dietary protein requirement in
6 kinds of feeds. When considering the proper P/E ratio, it is obvious that protein was added in excess, especially
in MP and FEP-2. Crude fat was also added in excess, especially in FEP-1. MP contained a higher dietary phos-
phorus content than formulated feeds, surpassing the dietary phosphorus requirement and greatly increasing the
possibility for causing water pollution. The oxidation of fatty acid and decomposition of protein in MP were higher
than in formulated feeds, and may also cause problems on fish farms. Also, it is difficult to store and manage MP.
Among the fatty acids, EPA and DHA contents in MP were higher than those in formulated feeds. It is necessary
to conduct further studies of EPA and DHA contents in formulated feeds. Lysine content in MP and FEP-2 could
meet the dietary lysine requirement of flounder, however, the possibility of insufficient lysine content in the other
formulated feeds was high and we considered that extra supplementation was necessary. Therefore, it is necessary
to set up quality control standards according to fish species and sizes while considering the specific character of
aquatic formulated feeds to restore the confidence of feed companies and aquaculturists to these feeds. This may
be an opportunity to make an earlier change from MP to formulated feeds.
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g 05ml A7iete] vplE stal 187 AsH 5] F
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o] BEAE 3=, ]S UV-VIS spectrophotometer
2 350 nmolA $8 %= $XE 4HESH= TUPAC (International
union pure and applied chemistry, 19874 we} AnVE &
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& L5127 H(Total oxidation value, Totox)
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B2E A&E9 FAAHE = Computer Program Statistix 3.1
(Analytical Software, St. Paul MN. USA)Z E4HE2] (ANOVA
testyS A5l 22472121537 (LSD : Least Significant Difference)
o2 FaFhe] o4 (P<0.05y2 HAZS

2 =

FAEEMP), FWA 9] 20§ JYALE 3T/ (DEP-L,
DEP-2, DEP-3), +94t g&] X4 JAALE 2F F(FEP-1,
FEP-2)oll thah Aukgdi, <, <1, A s} ofix|u]e] ojgh
A3 Table 1] YR AlSY] 2k 9lo] MP7}
672%2 F9Aoz 714 =A JERELH(P<0.05), 55572
A8 WIFAIRES] A9 5.0~9.2% MR vebdtl AL
chala ko FEP-27} 60.1%% ThE Ad o) v]g] f-elHo.
2 ¥/ e o s (P<0.05). MP2} UiA] A& AlgE
52.8~54.9%% VERGTE ALEY 91 g3 MP7H 3.8%2 -9l
Hog 74 FA UERH oM (P<0.05), HYE MigAtEES
1.3~2.0%Z UERTh ALsu] Thldo) tigh ol #] B]&(Protein/
Energy ratio, P/E)°ll 2114 FEP-27} 125 mg proteinkcalZ -
Aoz A JERGO™, FEP-12 G502 71 B 1}
EFTH(P<0.05). 283, MP ¥ W A] wjfALE 52 102~119
mg protein/kcalE® WERITE,

67F4 At i3 R uhalsl 2o th§t Z3E Table 29 v+
RSt AlRe] ZakalE 7 (Peroxide value, POV)oll 1o}
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Table 1. Proximate analysis, Cacium, phosphorus and energy of moisture pellet, domestic and foreign commeral diet for juvenile olive

flounder (% of Dry matter basis, DM)

Diet"?

Proximate analysis POOICS
MP DEP-1 DEP-2 DEP-3 FEP-1 FEP-2 SEM
Moisture 67.2° 9.2° 5.8° 5.5° 5.0°¢ 9.2° 6.8
Crude protein 54.9° 54.2° 54.8° 52.8° 54.3° 60.1° 0.7
Crude lipid 15.9° 14.3° 11.6° 10.9° 17.4° 6.5" 1.1
Crude ash 11.9¢ 10.74 15.8, 10.9¢ 9.9° 12.8° 0.6
Calcium & Phophorus
Calcium 2.65 1.9° 2.2° 2.0° 1.7f 4.0 02
Phosphorus 3.8° 1.3¢ 1.5¢ 1.3 1.3¢ 2.0 0.3
Energy & Protein Energy ratio
Energy (Kcal) 4601° 5059° 5145 5176 5503* 47934 87
Protein / Energy (mg protein / kcal) 119° 107° 106° 102¢ 99° 125° 17

'Means of duplicate groups, values in the same row with different superscripts are significantly different (P<0.05).
*MP, Moisture pellet; DEP-1, Domestic extrude pellet 1; DEP-2, Domestic extrude pellet 2; DEP-3, Domestic extrude pellet 3; FEP-

1, Foreign extrude pellet 1; FEP-2, Foreign extrude pellet 2.
*Pooled standard error of mean.

Table 2. Peroxide value and anisidine value of moisture pellet, domestic and foreign commeral diet for juvenile olive flounder

Diet!:2

Analysis Poole;i
MP DEP-1 DEP-2 DEP-3 FEP-1 FEP-2 SEM
Peroxide value (meg/kg) 47.6° 13.0° 6.1° 2.0° 1.9 4.4° 49
Anisidine value (meqg/kg) 311.9° 8.0° 48.6° 25.74 76.7° 34.1¢ 31.4
Totox value (meq/kg) 407.1* 55.6° 60.74 29.7° 80.5° 42.9° 39.3

'Means of duplicate groups, values in the same row with different superscripts are significantly different (P<0.05).
*MP, Moisture pellet; DEP-1, Domestic extrude pellet 1; DEP-2, Domestic extrude pellet 2; DEP-3, Domestic extrude pellet 3; FEP-

1, Foreign extrude pellet 1; FEP-2, Foreign extrude pellet 2.
*Pooled standard error of mean.

MP7} 47.6 meq/kge F-212 02 718 7 YERLEOH (P<0.05),
A4 HFAIES S 1.9~13.0 meg/kgl 2 VERIT) £ A}
F29] o)A A7 (Anisidine value, AnV)el] Y= MP7} 311.6
meq/kgl E AAE vFAIR SN 8] 4~108) BER 97
22 7 A JERITHP<0.05). 4 d-& i S E2 8.0~76.7
meg/kg® YERE O, o]Fox] DEP-19] 8.0 meq/kglZ 7}
Z YA Jeltes, FEP-1S 76.7 meg/kgE 7F% =A vet
STHP<0.05). AFE.9] F4H8}E-7H(Total oxidation value, Totox)
o JolME POV, AnVe} PI7EX R MP7} 407.1 meq/kg®
2 g wigAE ) vje) 5~108) oo BA Ueld
THP<0.05). ¥Hdl AHE- WiRALEES 29.7~60.7 meq/kgS
Z Jehton], o]Fo\A DEP-3°] 29.7 megkeg®E 7H Skl
FEP-1°] 80.5 meq/kg® @ 718 ¥ WERGTH(P<0.05).

67FA] AbgEel g Als] At Eakell tig A 3E Table
390 Jelict. 2 d3A DHAS EPAS 58k X
128k H(Poly unsaturated fatty acids, PUFA)2} 2432 FEP-2
7t 22.66%= 7 9A YENE 2 (P<0.05), WA ALRES
36.44~39.10% 2.2 9] &l xto|7} Yehtx] skt
PUFA$} E3}A % (saturated fatty acids, SFA)2] ¥]-&3 DHA/
Cl16:0 H]-89l] UM% FEP-2& 0.499} 0442 7P A
EPtom (P<0.05), UHA] ALRES 22} 1.22~1.339) 0.54~0.90

o] W92 Jehdt}.

67FA] At tig VBNZ Sl di$t Z 3-8 Table 491
eItk 2 A36A MPS] VBNS A& vigAE B9 H
3 0.58 ¥ 28 mg%h= YEFL O (P<0.05), A4 viFALE
E& 17~19 mg%s et ALRY S35l 9lojd MP7t
1.2x10°CFU/em?E 7178 4] YEPSTHP<0.05). “43-8 wighAt
EE 8.0x10°CFU/cm?*~4.9x10°CFU/cn?E. UERsHOo ™ | o]0l
FEP-10] 7.0x10°CFU/cm*3 714 WAl UERGTHP<0.05).

671A] Algoll thgt ALEY o}u] At kel Ul sk AFHE Table
59) GeERISITH 2 A3 MPS} FEP-27} 2kzt ALad o}l
=2 SHgo) 54.94%9) 53.12%% FF o2 A vehton
(P<0.05), DEP-2& AtgW opr|=At ghafo] 47.59%= 71 %
Al Vebst

o #

2 d7e A S 9 oA o]EHA d= MP,
DEP-1, DEP-2, DEP-3, FEP-1, FEP-20)| thaA @ 5-olA +F
A3 de AETE SE5FE el ALS<] PE ratio, POV,
AnV, Totox, VBN, &5, ALs AW 2 ofnicit 243
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Table 3. Fatty acid composition of total lipid of moisture pellet, domestic and foreign commeral diets for juvenile olive flounder

Diets'

Fatty acids Poolegi
MP DEP-1 DEP-2 DEP-3 FEP-1 FEP-2 SEM
140 430 3.97° 4.12° 4.18° 6.05% 9.02° 0.64
1%:0 21.23° 21.06° 20.83° 19.11° 22.95" 30.23° 1.37
15:0 5.78% 4.73% 3.94% 4.48% 3.53¢ 7.05° 0.41
SFA 31.31° 29.76° 28.89° 2777 3235 46.3 2.25
Tal 5.19 5.67 459 4.99 5.83 428 0.24
1is:1 19.99 22.85° 20.59° 23.06° 13.33 17.87% 1.12
201 0.00 0.31° 1.15% 1.89* 1.40° 1.83 0.23
Monoene 25.18% 28.83% 26.33% 29.94° 20.56° 23.98% 1.19
152 4.22° 13.89° 11.41° 13.88" 6.84° 1.10° 1.49
18:3 2.03" 1.81% 1470 1.39° 1.37¢ 0.93¢ 0.11
293 0.00° 0.14 0.01° 0.00° 0.00° 0.00° 0.02
205 13.50° 9.20% 10.67° 9.00° 12.56° 7.52¢ 0.76
22:6 19.11* 11.46° 14.90° 11.73 18.33 13.11° 1.14
Folyene 38.86° 36.44° 38.46" 36.00° 39.10° 22.66° 1.88
FiJFA/SFA 1.23° 1.22° 1.33 1.30° 1.21° 0.49° 0.13
DHA/C16:0 0.90° 0.549 0.72° 0.62° 0.80° 0.44° 0.05

“Means of duplicate groups, values in the same row with different superscripts are significantly different (P<0.05).
*P, Moisture pellet; DEP-1, Domestic extrude pellet 1; DEP-2, Domestic extrude pellet 2; DEP-3, Domestic extrude pellet 3; FEP-1,

Foreign extrude pellet 1; FEP-2, Foreign extrude pellet 2.
*ooled standard error of mean.

Fable 4. Changes of total plate count and VBN of moisture pellet, domestic and foreign commeral diets for juvenile olive flounder

Diets"* Pooled
3
MP DEP-1 DEP-2 DEP-3 FEP-1 FEP-2 SEM
VBN mg% 28.0° 12.3¢ 12.3¢ 17.1¢ 13.3¢ 18.5° 1.7
Total plate count (CFU/cm?)  1.2x10™ 4.9x10* 4.5x10* 3.0x10%* 7.0x10% 8.0x10%* 1.3x10*

"Means of duplicate groups, values in the same row with different superscripts are significantly different (P<0.05).
*MP, Moisture pellet; DEP-1, Domestic extrude pellet 1; DEP-2, Domestic extrude pellet 2; DEP-3, Domestic extrude peliet 3; FEP-1,

Foreign extrude pellet 1; FEP-2, Foreign extrude pellet 2.
*290led standard error of mean.

1248 Foted =l ARl WA ARESY] F4S Hrishl 9
“|x o] FojHrt.

A, g2 o e oA E oF 90% o)Xdo] LFod,
e, Aol & WEEE S JoE 3~5% TEANES 7B
A7AE EFS MP FHIE WX S ARSSHL Atk 1A, B
ol M= AR Folaela ARSI AT 2T 95%°] #
HALR 5%E F7HE MPE 83tk MP| RS )
bakEol Hls) 7~119 A VERRTE ALRY SRR 9%
0] 2318 Foed 23S T A 2o & F
o] WAg & Qe 2UE AFs] wFe] 4488 ol
H7VE e o) o8t Burt k. of A vl
g H7VSR=VBN (B3, 1990y Fxeoll tist 7|Fo] vld
Ho] YA] AR ol MPe] B2 FEFHOE 3] VBN
O FAF7EFAE AR IS A vepd Aoz A7t
¥k MPe] Tl &2 Kim et al. (2002¢)0] E33 WX
4~20 g9l YoM AREUY B a7 46~51%K T FA U
eprom, MP] x| A3FES Kim et al. (2002a)0] B33} o] &

£ o] &% ARAA H7MEEQ 10% FIRERTE vl E A Viebt
ok MPe| 52 WEAgoR Q3 oprlxat 22 FE
om, 53] 7kgolut Aol 'rdle 53 whE-skod amadori
SEES Pt 0182 F fle TR W] A2 2ol

(Finot, 1982)& ALY 4.3%% FEP-2E #9843 713 =4 e}
Wt} Forster and Ogata (1998)= X]o17} WX|ol} QoA el
A QTHE AR, ALRES, 2AEHE S VFeR 8
Feu), eulA 3.3, 42, 4.6%2He B3I MPY] 74,
A& ALRE S SHA olle 3 F53= A
o2 AlgEh MPE A4 24 52 XA s
ez o, ubdel| MP2| P/E ratios Kim et al. (2004)°] B
38k B P/E ratio}l 100~117 g proteinkcal2th A Ve
s} o] e Axg Buf, MPE Wiy} x| Fo] BF 3
FE Ao =2 AztEY. MPY ¢ &2 3.8%= Park (2000)°]
HE x]017] §X|9] NaHPO#2H,08 ©]&3 Alsu] Q1e+-
& 046%KTh of gillvt A YElon. o2 QI8 2Fe] 4
Fe 31t BdUgstE oMYA FELE S 4o vhs
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Table 5. Amino acid composition of moisture pellet, domestic and foreign commeral diets for juvenile olive flounder (% of Dry matter

basis, DM)
Diets"? Pooled

Amino acid 3

MP DEP-1 DEP-2 DEP-3 FEP-1 FEP-2 SEM
Aspatic acid 528 514 522 4381° 517 5.81° 0.10
Threonie 2.68° 2.07° 2.07° 1.90° 2.18% 2.43%® 0.08
Serine 2.90° 2.25° 2.00° 2.19° 2.07> 2.08% 0.09
Glutamic acid 10.43* 9.28° 8.65% 9.94* 8.91% 8.38¢ 0.22
Proline 2.96 3.25% 2.65¢ 3.45° 2.64% 2.43¢ 0.12
Glycine 5.58" 2.99¢ 3.67° 3.06¢ 3.23¢ 4.10° 0.27
Alanine 2.80¢ 4.41* 3.70° 4.09° 3.84¢ 4.24% 0.16
Valine 2.90° 2.34° 1.92¢ 1.92¢ 2.01¢ 2.20°¢ 0.10
Isoleucine 2.50° 2.15¢ 2.41° 2.53° 2.57° 2.80° 0.06
Leucine 3.87° 5.92* 4.26° 5.49° 4.56° 4.56° 0.21
Tyrosine 1.59¢ 1.84%® 1.71% 2.00° 1.74% 1.96* 0.05
Phenylalanine 2.16° 2.92° 2.32¢ 2.48° 2.34% 242%™ 0.07
Histidine 1.19¢ 2.10° 1.40° 1.37% 1.54° 2.12% 0.11
Lysine 4.30° 3.21° 3.28% 2.97¢ 3.62° 4.48* 0.17
Arginine 2.84% 2.87* 2.37° 3.02° 2.41% 3.15* 0.10
Total 54.94* 52.70® 47.59¢ 51.18% 49,73 53.12%® 0.73

'Means of duplicate groups, values in the same row with different superscripts are significantly different (P<0.03).
MP, Moisture pellet; DEP-1, Domestic extrude pellet 1; DEP-2, Domestic extrude pellet 2; DEP-3, Domestic extrude pellet 3; FEP-1,

Foreign extrude pellet 1; FEP-2, Foreign extrude pellet 2.
*Pooled standard error of mean.

Aol B Ao F AzhEItH(Watanabe, 1991). MP2] A uk2ko)
=9} ##H3}d POVE 47.6 megkg, AnVE 311.9, TotoxE
407.1 meq/kg® A& AR vls) BF felHo R =7
el Lee (1993)= X917] @X|olA POVZ} 90.4 meqglkg
 AERE FFIEeH, 6047 e AHAaE des 7+
Alxe] gido] vehtr] A, 1 o| 7Y = 43R
A Jebdtie stk =3 180Y W el HAle gt
I BIEITH 28 POV 36.9 meg/kge] ALE Fo)Aldl] 671
4 o|FHE x| fAo] dojdtia sigith 3B E, MP
= 53], AiE 80l =& =0 Joug wWiEAtE BiiA
2] 9 BAA) tSy Fosof € ZoR AzbdErt
DEP-12 Atsd] Tz 3 A3 ghgo] Y7 @ Aoz
el o m(Kim et al., 2002c; Kim et al., 2004), AFEW P/E
ratio AT A& YEPTHKim et al., 2002a). DEP-19]
A upakst B Ele] PUFAE 36.44%2 FEP-2R.T} &7 Lpebyt
o, PUFA/SFA= 1.227} YESTE DEP-19] #olal ke
Forster and Ogata (1998)7} K313 x|o]7] @X]ol] glo] glo) Al
LTS SIATIA o, TP 293 Zlog A}
EHt}. DEP-19] AAH 2 SlojAis MPol| Blas| A WA
VERSARE, 017 x]0]7] gR|ol] SlojA] AtgS] Xupits) 52
¥ A3L 23 POV, AnV, Totox2l 7]&0] vl Eo) Qx| &
o} DEP-19} A|%Atsfiol] tist F2H7E @3] 7] o139
ot @E 22 yehle VBN S35 A% o3
I 7150 miEEe] QlA] gol, @A DEP-19] VBN Fo
7} MPRTH Gb7) wj o] Tl Hafe o3 Fiol g JHE

Aol e Ao Azbdd

DEP-2= AtSY] @l A, gl A Y a3 A=
YERE S ™ (Kim et al., 2002¢; Kim et al., 2002a), At P/E
ratio?] L AR Ao VePITH(Kim et al., 2004). AFR
W 2l e 97 HE 53RO, MPRT £ He 1
A 4ol A& Rog Azpdrt AlsW PUFA 92 A3
Y 38.46%= w3ko), glolal §EFe 3.28%% Forster and
Ogata (1998)%] A& EHE 758 7ksAo] Avh A4t
o 2 ol Rajjo] ojst AL g2 izl FadAnt
MPXET} QP o2 ke,

DEP-3& Absuf whald gl = Zghers ol drid o=
Az-=™ (Kim et al., 2002¢; Kim et al., 2002a), Ak P/E
ratio®] e A3 Ao 2 WAETHKIm et al., 2004). ALE.
W <l e Q7 £ oo ® Eo] Ylen, MPETH &
A=7t WA vebg o2 AzbEn) Al PUFA 332 A
AW 36.0%, PUFA/SFA'E 1.300.2 &9k} six|vh, Akgd 2}
o]l L 297%E F7F Hypt 2R3 ZoE oAk
(Forster and Ogata, 1998). A ¥bake] 2 gzl Rajjo)] gl A
< B2 o] "a3ATE MPe BlsiAe ks Ao
2 Azrdrt

FEP-12 A5 el g A7t 2oz A
Z+= ™ (Kim et al., 2002¢; Kim et al., 2002a), A} P/E ratio
9] o] v Yehd A 22 EBuj(Kim et al.,, 2004) §3], A}
B Aol Mt E Aoz AztAG. Alsy <l
2 87 FF olde® o Uer, MPET SHET}



ABg A @l Akme) 4% v

@ vebd Aoz Aztech AlsW PUFA Ee A AU
19.10%, A2 2] PUFA/SFAS 1212 7 Jeistch 283,
“Fad gteldl T 3.602%E A7LEE VIEeR § 2
rEolle FEHAD, AIRES ¥ AASHHEE /5o 3
A= 253 202 AZtEth(Forster and Ogata, 1998).
Aubabe 2 o oo igk A2 Povel HlEl Anvrt &
ipoololl gt o] g o= AztE™, MP BlsiAE
AR Ao ehg)

FEP-2= Atsu] ©hlde 3¢ Arid Aoz
(Kim et al., 2002¢c), AbEY] AAFFe BEG Hoz el
HKim et al.,, 2002a). oFPIE 2 AlgEE ALEW A ES 37}
g7} 312 2 7FeAdol &2 Zo=E Azbdry). o|2 s, A}
V] P/E ratio®] e 53], whzgteko] YA b Ao
i2 VFEPTHKIm et al., 2004). ALEW) ¢ ke g ek %
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