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AW pE 2§ R4 5 w8 0 & %] 5% d g (marine fish) ~ jo g
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2 DHA)F 33 n-3/n-6 g pp v )0 R kA SRR AMERE T £k i
(Torstensen et al., 2008) o f2 p* #2 F SR P > FrdiIEr 5 4] > & 327
& faorF 2 wash-out B/ % F s wash-out esx%» % > { £ & ch g
g3t wash-out %+ H AWEERFEAPHRSEFF HELTR
wmerig * 2400 £ 17 2R 3 (NRC, 2011) -

HrOoHFHLE kiR (HEEEE K - Kendrick §= Ratledge (1992)
ip d Ecfd B o % ik 37 (single cell microalgae)it 22 % 2 £2 n-3 7 &
g sf 0 4o EPA 82 DHA - Miller % 4 (2007) % 1 5B p Aicefg 2 jiid B
Rgm > Pl A e FEdp P DHAG R - e EE®ILHE 0 o
RIS ORADHA ZE3 > AFFFE/RM AL N 73
g m Atk gAY o p W 2R SAerd A2 DHAMHE S B3 ¥ 124
78 & #(Schizochytriumsp.) » £ 2 & # * e » #Fv it FIH oo BB &
B2 R FF RN G o AXFETRFE 3o KRS
AAL AU RAMFA AR S HAFYEAFE ST RTEAR
kABHFEG R AV RARE EE AWMLY £ E(Sijtsmaand
de Swaaf, 2004) -

TERLEERER A RNAFZARTHp BB >  REXAEFLSTF T (B0




ERoBFELIF AP IBHE FREAWTTERAFIELZLS KR
oA ARt £ A R B L EAABErI TN AR

2ZBRFEHEEPASZDHA S B B B A EA0F Lk heng £
LR PRY AT o £ & P -

P A }lfJe :

Bell, J.G., Waaghg, R., 2008. Safe and nutritious aquaculture produce: benefits and
risks of alternative sustainable aquafeeds. In: Holmer, M., Black, K.D., Duarte,
C.M., Marba, M., Karakassis, I. (Eds.), Aquaculture in the Ecosystem. Springer
Verlag BV, London, UK, pp. 185-225.

Chou, B.S,, Shiau, S.Y., 1999. Both n-6 and n-3 fatty acid are required for maximal
growth of juvenile hybrid tilapia. N. Am. J. Aquacult. 61, 13-20.

Chou, B.S., Hung, S.S.0., Shiau, S.Y., 2001. Effect of dietary cod liver oil on growth
and tissue fatty acids of juvenile hybrid tilapia. N. Am. J. Aquacult. 63,
277-284.

De Silva, S.S., Francis, D.S., Tacan, A.G.J., 2011. Fish oil in Aquaculture in retropect.
In: Turchini, G.M., Ng, W.K., Tocher, D.R. (Eds.), Fish Oil Replacement and
Alternative Lipid Sources in Aquaculture Feeds. CRC Press, Taylor & Francis
Group. Boca Raton, FL, USA, pp. 1-20.

FAO (Food and Agricultural Organization of the United Nations), 2012. The State of
World Fisheries and Aquaculture 2012. Rome, Italy: FAO Fisheries and
Aquaculture Department.

Miller, M.R., Nichols, P.D., Carter, C.G., 2007. Replacement of fish oil with
Thraustochytrrid schizochtrium sp. L. oil in Atlantic salmon parr (Salmo salar
L.) diets. Comp. Biochem. Physiol. 148A, 382-392.

National Research Council (NRC), 2011. Nutrient Requirements of Fish and Shrimp.
National Academy Press, Washington, DC, 376 pp.

Rissanen, T., Voutilainen, S., Nyyssonen, K., Lakka, T.A., Salonen, J.T., 2000. Fish
oil-derived fatty acids, docosahexaenoic acid and docosapentaenoic acid, and
the risk of acute coronary events - The kuopio ischaemic heart disease risk
factor study. Circulation 102, 2677-2679.

Sijtsma, L., de Swaaf, M.E., 2004. Biotechnological production and applications of
the -3 polyunsaturated fatty acid docosahexaenoic acid. Appl. Microbiol.
Biotechnol. 64, 146-153.

Tacon, A.G.J., Metian, M. 2008. Global overview on the use of fish meal and fish oil
in industrially compounded aquafeeds: Trends and future prospects. Aquacult.




285, 146-158.

Takeuchi, T., Watanabe, K., Yong, W.Y., Watanabe, T., 1991. Essential fatty acids of
grass carp Ctenopharyngodon idellus. Nippon Suisan Gakkaishi 57, 467-473.

Torstensen, B.E., Espe, M., Sanden, M., Stubhaug, 1., Waagbg, R., Hemre, G.1.,
Fontanillas, R., Nordgarden, U., Hevroy, E.M., Olsvik, P., Berntssen, M., 2008.
Novel production of Atlantic salmon (Salmo salar) protein based on combined
replacement of fish meal and fish oil with plant meal and vegetable oil blends.
Agquaculture 285, 193-200.

Weaver, K.L., Ivester, P., Chilton, J.A., Wilson, M.D., Pandey, P., Chilton, F.H., 2008.
The content of favorable and unfavorable polyunsaturated fatty acids found in
commonly eaten fish. J. Am. Diet. Assoc. 108, 1178-1185.




’?IJ’B' %mﬂ%%}p 4 2 @f‘]ﬁ#
B § 5

ﬁ*ﬁ“ﬁ(ﬂ‘,ﬁ*mii) 42 ?‘(ﬂ\,f*irg.ﬁg:)

HEBFV 5 F L R BRY 0 L3R AMAN B
5P AR HA e 454 BB (>809) §HMBE 39 F(<209%)° 2 a-1,6 4
BRHHES 148 012> 01,3 RI4&R 2 7 1~4 B4 @ (Rodrigues et al.,
2012) » &+ & 4 * 5-800 kDa (Barrio-Galanaetal., 2012) - § f¥* Fin*e
4L me A BR i B4 39 & (Cabibet al., 2001) » 1% 3 tw¥e
g F0 FRRPFERLZY 5 F e it 537 s i AR je il §
T E ¥ % ik (Zlotnik et al.,1984) -

KRR FP ] B0 > B A7 30 4 § 5 Fph B4
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RFVHE RTIELIEAL - AR ¥ EEITR TR
FP BRI PR - AZHREFEHEL > S FFERHAFRA
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(Scollary et al., 2012; Rodrigues et al. 2012) -
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a|,2002) ° f«‘-@hg—‘/ﬁ—‘]ﬂéﬁ‘!ﬁﬁiﬂ ’ F%%?Iﬁﬂ .,'Ei‘ T ﬁ"p;;ﬁﬁ-ﬂ‘ “:bﬂ#;'éf‘

-—
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4 %1 (Guadalupeetal., 2007)-4 B & 39 'f TFRFTRIEF RS ST
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(Riou et al., 2002) -

AV BRI TRETHASTLEL PR RO ECTHRE
-;,;]wcg@ REER ¢ I B2 HBREY A A R E R PR (Ethyl
methane sulfonate):% % B iFp%* #(Saccharomyces cerevisiae BCRC 21685)
A RBBFUKillerOtoxin AR X AFEww R I 3L HEMS
v 2 REFAKRGE &5 S cerevisiae CM8) - S. cerevisiae CM8 m %z B¢
glucose/mannose 2_+ 5% 1:3.6 (A k3 1:21); o 29 4 B3
1z £ 5 386.8mg/g (FF 2 $k 5 340.1mg/g) o #i® 4 %12 BCRC 21685 ~
CMBZB P S FEFRAABUN T FFYR#F iFifiutat
PEPRET & BLRRRS AR EFELTRLE S

ARET- 5 BEEFRGRF) LR* FHEAA £ ATRH
VEFHNASARIE B RIS AIrd- A=A R
FEP 02 F B ~ A F 2 hoko CMB-WINE shf § ¥t 4y 3%
Hudfeh§ §F) A FHE AR T BRI RE{ET] 741% AR
[ E R ERTE S h§ §FSOL-WINE) thf % {45 #(58.2%) » M
Bgeng h3F s o

W= RIZHRHETELRINRER, 2 ¢ BR 1 (X )2 67.65 %:h
AL HAR2AY)EW 235 %N EREE B EEFRY 0 FK
CMS8-WINE tij & —‘F‘f N3 i, ik EWen51.5% » H = p &




SC-WINE(15.1%) » &% 41 i¢ * @FEs* # CM8 #rfiis chi ¥ FpR
Hedfi@fp (¥ L7220 &FTH iR -

%-. i‘ﬂ'%%‘ﬁ*’:"l’i&'iﬁiﬁ-#ﬁﬁ
B2 & (%) HWipd AR HAFLTERLR HARIEER HEHIEER

CM8 wine 71.7 69.7 73.8 741

SC wine 71 64.9 69 69.3

S01 wine . 65.8 58.9 58.2

Biplot (axes F1 and F2: 100.00 %)
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F2 (32.35 %)

-
501 wine

0.2
F1(67.65 %)
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