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T3} 48

217

AT 49

A1kl Wol wel AxE AXE 2AHES e AFE BEA

A5 50

A1ge] Wl uel Azxd AXE RAES I 5E AR

A5% 51

A13ke] Wo] wel Axy AXE 2AES T3 AE

Al A

7] & & of

2ot e 9 Ay WU(meal) AF, 53] of=elAztEld Qurt 3 Xt o]F AT R o]FoH AXAHS s
3 99 AETH o}~El= A e (Astaxanthin) o] F5-3 W(meal) AEFS AFstr] 93 287 2o 445 71
o] #3F Aolt}

I
age #e

AAF2ZA A AAA Ax F8 dgd A k. GdE Eo], AYe HHF(Euphausia
=3l (Euphausia superba)o| A= 274

re the BEEY el TR

pacifica), 5 WA % (Meganyctiphanes norvegica) 1|3l HW3ajete]
A s
6}

Hoh, IEe sidelA Fagk £ v Ea7], A, Aol
Fol A o R WAEY g5 AH(E. superba)o] 75 ol 39 WA 59 HE Eol] &%

749& FREY. @5 2492 #59 #2 AF s AEZFAE olZ stk aHy, AL Etel |
Y HEHEHE Fo8 ol Fgo] AgEY, Hg oqux FFE 98] ATHA(body

protein)S 2R3}, Virtue et al., Mar. Biol. 126, 521-527. o]&lgt o]-F& A GArt= Ao wat
g3 ettt o= Ax bR, Phleger et al., Comp. Biochem. Physiol. 131B (2002) 733. 3 E2 Ho]
o ®sle ALIEE GdwMAES opmiAtem wEA BIAE F AdE &840 &4 AHEE
WA 7Tk, Ellingsen et al., Biochem. J. (1987) 246, 295-305. o]#&F A7} guld 7R as ALS o=
Fale= d o= A= ol

R
&
ol

&

0
e

- &Aoo, AEE Fol A JIH] A& HEFEE AF o] Adrt. wet
A, Ao TA AFE wAEY] YA E AL BRAstY] &4 FLS 2AAANAY 2PE 39 U(peal) 2
THETH

3d Umeal)7FE A Sk AES oA A &b AV WAEe BE aizgo] AAHEE
g, AHolE F3AlR A83she X "o FH-ahvt ayrgE JAAS FEHEE AR RS A,
WS Pelahis Aol AwkAel of B (Fish meal) AFERT ot Atk Aol AL B AolW o
A 1ol HAY EUAY FES Yot Ax 3d a8 duldS JAapHor xgy|Tte] 4ol

Sojrtobat @k, of Aglol: AYE AUAZ Bash, wF ovsh-3 AP, o
E}amaﬂr e AR Bergd 4% B4 anEel 44 AsE 298 5 v o) FFE
],

_9_]_
3w 0
3 % 17h AAN A9e A% A RaA & FE Atk o2 @8] e mAE
7] A

Y E = —%
Ve wEAF U /A AF, 23 B8 Age] H8sks kR njEHe 987 ¥

om7b-g Aake Az A¥E A%, Ax gol, BA AR, T3 FeiPsy BN e 9T
B ABE dpgehed AR FPol Aol HAAG. ohiEANEe FUF FasAolns A 1



[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

SRetES Bed 5 . weEbA, olHd JHA = A sdEed 24 Asts wAY  J=F
ar
[€)

W] glolM Bt e 7o) aFEr,

2 oayge oA U(meal) AF, 53] of~ela g Qw7 3 XHt o]F Ao R o]Fo QAHS I
3 A A|FF} of~Ela A e (Astaxanthin) o] F5-3F WU(meal) AES A-Fstr] 43 ady 2o 34H7 7+

o]

A7 AR ol A, 2o W oF 150, 100, 10, 5, 2 & 1 mg/kgoldte] of~EfAAIH oL F2 Uil
Holm d A o7 of~ElAALE O] A7]E ok 0,104 ¢k 1, 2, 5, 10 =¥ 200 mg/kgd] o}AEAAE, w/wrlE
oF 20% oAl A 50%, 15%lA] 45%, T 25% oA 35%9] QAAA, 1Al w/wrlE <F 15% A 60%, <k 20%1 4] 50%
T oF 250004 40% o THAR o]Foj RAHES AFsH o7] AuE AXNELE SHI-3 WAl FelE
2 JA"EG. A3 AAdoE o] 2AELw/wr]FE 5%l 30%, 10%A 30%, i oF 12%0lA 18%2] L.m|7}
-3 AAHS EZeelhE AWd BEoR o|Foxin. AF AHAAlA A AXHL w/w 7T 260%, 65%, 80%,
85%, 90% o]4+e] ¥~ }E|dF W (phosphatidylcholine)& X383t U AA|do)A AXALw/wiwoz <
15%, 10%,8% T 5% ©]3te] oetetvls Xt dF Ao o] ZAEL oF 1914 10%, B2
204 8%, @il 7P ulEAS A= 204 6% GAobd EAuteldE A (alkylacylphosphatidylcholine)S

xgstn, A5 AAdeA o] 2AAEL w/w/ToE oF 40%A oF 70%2] EgoldZ g MlE(triacylglycerol)
S . F7HAQ FHElA o] w2 ¢F 1%0lste] FulAEHES XEeith. AR AAddA], dHEe
w/w7l=o 2 oF 8ol A oF 14%2] F4l(leucine) ¥ 2F 5% oAl 11%9] o]AFAl(isoleucine) & X3},

A Aol A, 2 WS S

AAF o7 o|FoyA =, AAFTE w/w/l=o 2 F 20%0 4 40%
o] AXH 3} oF 20% A 50%2] SMAZ FAET o] AXHL oF 10% 4 20%2] LHI7F-3 AN

O_'
$k oz o

N =
5 ATy ofr]e AWd EEL w/wlsloZ 10%, 5%, Hv 3% o]kl SIXAR o]
ok 15%, 10%, &= 5%°]3te] X 2~ule]dZ " (phosphatidylcholine)

= =
18%2] A4S a
FolZTh, AR HAAIdo A o] A H(meal)> °F 15%, 10%, 5%, 3%, =& 1% ©l3t] AXA )
B ZAAldo A o] AX AL w/wr|Fo R 15%, 10%, T 5% ©]3dte] E3E]dZ 9 (phosphatidylcholine) &%
T3 H ).

A AAleel A B B Aty S0y vle|ers FRERFEH IAE e EXleke W
e At 5, A=y sdoly vleleuas A 2olA 23 4o AXHI} dEs ek 1
A sAToem tes E5, 99 uATE FAToRFE etk A, dAE-dmd HdEs s
71l T e o] FAT Fheke kA, ada Zde Ao dAE did JHEE 2 SO 2
Yok . AN AAdeA A g oA AFE WS ARSSte] dojxl A E-dE HAES A
ek A AAlol AEehA 2oy nloleriis Adott. e dEolA A=A 2oy nle] e
2= AL, A, Zera(calanus), A=, 7HA, & e JAAES Eddke e AedE 4oy nlo]
SuiagRE AdEEn. AR AAdelA o] WS FrHHoR oM dud wATOoRNE Wmeal)S e
oqule dAlE 2§ A5 Aol Hneal)S THEolUE WAIE thedt ol RN S, B3 3
AASE 7FEs7], 2 ATl A dds 2 sby], 2ea 2 2dE dEs Dmeal) S RHE7I
Al Axshr]. A AAdolA o] W FrpHoR o] SauEs Fi Wheal)E 7] % dxde=
Ak kS 7heks @AV Ekdr. AR AAjdlM HAxe mAR Y SR S 5 A el A
ol O AdEE UReE dojxe= XA il HAAES Ao, dF Al B I A
=g el wet Y uAFoR olFoll =S ATdrt. AN AAddA 2 2 9A AgE Wy
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C C
Ak A Fom et w4, AwA AWA $He wAFORNE FEE B4, T
A 23 &

A AYE 29S AT FE6 A, 2 A/MA A
s Kol A
=

AN Aol A AR g of~BAAMEL oF 0.0104 200 mg/kg, w/w 715 °F 45%°ll 4 65%°] AW,
a3 w/wZlE 20%00 4 50% T AR o]Folxl A¥ 2AES ATt of7] AgE AWe owr-3 AWt
Zrol B2 o] FoT}, AN Aol o] AL w/wrlF <F 10%l A 30%, 7hEE ol 15%cl A 25%2] S| 7}-3
ARAHS et A FEjel A A oF 2094 50%°] AR o] FolA| | o] QA AL 65%0]/de] E
3}lE] Y Z % (phosphatidylcholine) @ &F 1%o4 10%2] Lol ~wte]dF 9 (alkylacylphosphatidylcholine)
o2 o]Fojx Ut} UF HAJ A o] AXHL w/wrlE oF 10%°]5t2] o eh& g (ethanolamine) &2 ©] 5o
Ak, dF AAdeA A w/iwrlE oF 40914 70%2] EgjoldZE] Ml E (triacylglycerol)® o] Fo|ZIt}.
A5 HAAlA A F7F ZAAES oF 1%0lte] FHEESR o]Folx Qrt. dF AAjdelx] TdwlAL w/w 7]

= 9k 8%oll A ok 14% FA1(leucine) @ ¢F 5%ol A 11%2] o] AFAl(isoleucine) &2 o] Foxit}h,

<

A Aol AA B w/w 715 oF 10%1A 20%e] S, oF 15%cll A 30%2] A, 1Eal of
0.01 oA 200 mg/kg ¢ of~EfIAR O R o]Fox] A ZAHES TEA AT, AW w/wlE 10%04 <F 30%
o] Qu|7}-3 AWAHS ek, dR-olA A oF 30%l A 50%e] IAH® TR o] JAAHL 65%¢]%d2
E 29 H# ¥ (phosphatidylcholine) &2 o] Fojx 9tk AR = o] QXA 10%°]ste] ol gh2knl
(ethanolamine) 22 TFAECE. AX oA e ok 40%0 4 70%2] E ol Z 8 Al =(triacylglycerol) & ©]F
oAt o] HAELS ¢F 1903t FHLHES ZRUTh. AR FECA WA oF 7%dA 13%2] FAl
(leucine) ™} oF 4%oll A4 10%2] ©]AFAl(isoleucine) .2 o] Fo] & Qt}.

A

=

P
i
ol
off

A5 AA el A AR B 2w/ 7|Eo R OF 65%0l A 7560 WA, w/iv AESTE VToR
oF 10%°l 4 25%¢] A Le]al FAIE7Z]SE °F 1614 200mg/kge] otiElastdom FA4€ T4 H
Fath. o] AW w/wrlE oF 30%0] el FAAAT ok 30%0]4+e] A AR FAHETH. o
S w/w 715 50914 60%% A A A I oF 40% A 55%2] SAA AR AR, whulEe oF sgoll A 11%
(leucine) ™} oF 3%oll A <F 7%2] o] A4 FAl(isoleucine) &2 TAET}.
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Alefoll A @AA] B Lw/w AETH 7w oF 65%cA 75%] T, 10%0 4] 25%9] AW 1E]al FA|
o] o}2~E}AAME 194 200mg/kgl.® FAE A U(meal)S Al&dtth. AdHF AA Ao AH-E& w/w7]

o N
HN 2

O{N AN B e

g
30%0173e] TAAE I oF 30%01°de] AAEE FAHUT. AR AL w/wZlE oF 50014 60%2]
3 ]hjr 40014 55%°] 1”*]3”]; TAEG. o A AYEL wiw 7IE 90%0de] EAGEIER
(phosphatidylcholine) & & o]Fox] § AN AAlooll A o] 54 A w/wrlE oF 10%¢]5te] 2 23tE
el gh&-2}7 (phosphat idylethanol amlne)oi o] Foj itk AR AAdeA EH AL w/w 7 oF 5%l A 11%2

JEH

FAl(leucine) @ ¢F 3%ol A 7%2] o] AF4Al(isoleucine) 2 & o] Fo] AT},
AR AAldo] A B wge oF 1500mg/kg ¥ 1éﬂ§ﬂﬂéﬂﬂ&%ﬂ%%§%ﬁ_iﬁi2% A
55 AFsly 9o oxvl23l olxelade w/wrlE  oF 25004 35%9] ofAElAAMEl Ri-oAEE
A
[e]

(astaxanthin monoester), 50041 70%¢] o}~E}=AFEl t]o] ~H| Z(astaxanthin diester), lﬂ 20mg/kg©]
o] fr2lolxEla e (free astaxanthin) &2 A E U},

AB AAldo|A] B dHEe w/w7]F, 3%olA] 10%e] @A oF 8poll A 2099 AXE, 1g]a 2F 4% A
ok 10%2] 1H2» o]Fo|z AY FAHES AFsth, AR AX oA o] AW yw/wr)FE oF 50%0 4] 70%2] E

ot e A& (Triacylglycerol) 2 o]Foix . UdF HAAJo oA o] w2 <F 30%01 4 50%(w/w)e] AR A=
o] Fo) = 3) E‘l‘i— Ao A o] AL o 90%(w/w)° Aol E£23ElYd 23 (phosphatidlycholine) &2
o]Foj At U AAldofA] o] A& oF 10%0A 25%2] n-3 A WatoZ o] Fo ATt AR Ao o A

I
o] A& oF 10%14 20%2] EPAS} DHAR o] Fo}zIt},

A% AAdlA @A wEEY 22 24 ol w4, B2 s, A g
3 oliBlIAE 0% netuo] skt AolE x4 dolu} W(meal) S WETh, TmE Slo] AP
28 Gl Bd, A T oliRANUEY FHF WAE ol Ushs FHES WEoYE AFo

= [}
TAGARNN FrH s naE 248 AxE Y AEHe] "Hue AE o] wokd Ak A & 5 3
]
=

AXE B2 384 IFES 9$2 FoE FFeta dAY dAR ik & Zﬂo 3—5—17&]0]4 A A
ool A Al wFe] Uit 29L tE WA FFES S o] HAR FHA ¥E A

M E(acetone), oFAlEAF(acetic acid), ™W¥E H]Y A= (methyl vinyl ketone), l—ﬁﬂﬁﬂ -3-1(1-penten-3- one)
n-3E(n-heptane), 2-°1€ FeH( 2-ethyl furan), o€ Z 23 QY|o]E(ethyl propionate), 2-w&-23lg
(2-methyl-2-pentenal), ¥ &Y (pyridine), o}*|E}"]=(acetamide), EFA(toluene), N, N-TIH|E€ EEoln=
(N,N-dimethyl formamide), °|@H-E]Z(ethyl butyrate), H & olAHo]E(butyl acetate), 3-#€-1,4-Eld
(3-methyl-1,4-heptadiene), ©|AZAZxAF(isovaleric acid), ™¥Y 32} (methyl pyrazine), o€ o]&xZd=xAk
(ethyl isovalerate), N,N-t]jH|&o}A|Eln}o]=(N,N-dimethyl acetamide), 2-3FE}i=(2-heptanone), 2-°l€ g
d(2-ethyl pyridine), HE|Z2E(butyrolactone), 2,5-tJul¥ 3&}7(2,5-dimethyl pyrazine), o€ &zl
(ethyl pyrazine), N,N-tjdg = 23}}m| = (N N-dimethyl propanamide), ¥1Z=<Ft)3] = (benzaldehyde), 2-<E}
=(2-octanone), HIEl- ©|ZA(B-myrcene), ©HY I (trimethyl pyrazine), 1-vl€-2-3]&&=(1-
methyl-2-pyrrolidone). T2 e oA dA] A& H(meal )T 22U EAL sty & 1 o] &9
3 33HE-S 1000,100,10,1 B 0.1 ppmo]SH(EE 10mg/100g, 7F&2 1Img/100g 18]l 7H4 vlgalal A=
0.1mg/100g ©|shH) = FFstrt= AHolth: ofdE(acetone), ot EXAM acetic acid), WE v]d AE(methyl
vinyl ketone), 1-3M&l-3-1(1-penten-3-one), n-FEH(n-heptane), 2-o€ F( 2-ethyl furan), °E ZTEI
Qo] E (ethyl propionate), 2-v el -231 8] 2 (2-methyl-2-pentenal ), I 2 (pyridine), ol AE}H =
(acetamide), EF<A(toluene), N N-tjue  FEo}n|=(N N-dimethyl formamide), o8} E]Z(ethyl
butyrate), FE ol Ho]E(butyl acetate), 3-WE-1,4-FEtd(3-methyl-1,4-heptadiene), ©o]&ZAZRAH
(isovaleric acid), WE 3z} (methyl pyrazine), o€ o)Az ZxAH ethyl isovalerate), N,N-t]H|€olAEln}
o] =(N,N-dimethyl acetamide), 2-#E}=(2-heptanone), 2-91€ W (2-ethyl pyridine), HEZSTE
(butyrolactone), 2,5-tjwWe 3 &}21(2,5-dimethyl pyrazine), o€ ¥ &}2 (ethyl pyrazine), N,N-tjHd T =&
spupu] = (N, N-dimethyl propanamide), W ZYd 3] =(benzaldehyde), 2-2E}=(2-octanone), HWE- B2 (B -
myrcene), TIHlE I && (trimethyl pyrazine), 1-WE-2-9Z8] = (1-methyl-2-pyrrolidone). 7}l & H)
AN @Al I shgHES 10mg/100g oIy 7Fa A 1mg/100g(Ax=) olate] Eg|mdolvl(TVA), Egmdoln]
LA} = (TMAO) 28] 3l A FE~TE|DE W (lysophosphatidylcholine) 22 FA 5+ EA S 71Xt}

AR AAeeA B ouge tgow PARE A delensd AEe A% AxUe AT

_10_
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A
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o

w2 7}

o

a

oF 15%91 4 30%2] A%, 0.01°A] 200mg/kge] oF

3Fo] o Ere#} W (ethanolamine) & & o] F o]

w2,
[e)
HeF whel

9|

F

pul
L

}:Q—)\
=

2 745

. & ok 10%(w/w) o]
AR AAj o A A oF 40% 4 60%(w/w)] EzZloldZ 2| M E(triacylglycerol) & o]Fo]# T},

]

=

w73 A
o

[}
2

a

to] Evdolvl(trimethylamine),

9

o371 oIt}

Aldlo A B drg o oF 10% 4 20%2] @

Aleloll A 2 e v

10%0 A 25%(w/w) 2]

L
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=
gl 2] 9F 1mg/100g ©]
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[0029]

[0030]
[0031]

[0032]

[0033]

[0034]

[0035]
[0036]

[0037]

[0038]

[0039]

[0040]

S550dl 10-1192880

7] AHg-3l 141 (phospholipid)2 7] Shghe= thaat && kAl 725 bt

—o0—Cc—FR?
0
L o—P—0—F°

R1& A|HIE Zro]Eo)al R2&= A WHAE ZrolE e A o] & (-0H)o) R3S S F4(-H), =+ FH(choline
(HOCH,CHN (CHy)50H ), ol 82219 (ethanolamine (HOCH,CHNH,)), ©]=AE(inositol) T 4@ (serine) 83
S 38l Aa(nitrogen)olth. R1¥F R2&= FAlOl 4bstE(0H) o] € 4= ¢lvh. R37F 4448} o] & (-0H) <
3gE2 ol F M ZE AT o] E(diacylglycerophosphate) o™, R37} A4 &F FEY Ao 1 33E
2  dA"(lecithin), Al¥#(cephalin), >23EJYA ™ (phosphatidyl serine) H& ZEF=vlExl

(plasmalogen) ¥} 7+ 3~ 3}E] = (phosphat ide) ©] ).

=

7] AhgE "dEE Axd e ZEAE wW(backbone) 1H X olg|=7} Agte AX A& e
= o] of| 2 A s Egehy 7] e = a= dZotd v EdEFH
(alkylacylphosphatidylcholine  (AAPC)), AL Z ol ¥ A~3E]dZ ™ (lyso-alkylacylphosphatidylcholine
(LAAPC)), Z¥]a gdZopaxAute|doelS-a} v ( alkylacylphosphatidylethanolamine (AAPE)). "Hlo€ 2 <l
A A"e ZE A= W h(backbone) 1 A Holl o 27} A=A &L elx o},

7] AHgH 2w 7F-3 A iH(omega-3 fatty acid) wAbe] ek wWHZRE AWAL} UiA @i
A Atolo] ERalprA Aol wiX|Er o|FATS Zte nE=EN S AWARS @eith. w73 XA omega-3
fatty acid)e] o S5 xgE  ofy]e]  FIEA gEY. 5,8,11,14,17-d AL ER = AF
(eicosapentaenoic acid (EPA)), 4,7,10,13,16,19-=FA}3 ALl .=AF(docosahexanoic  acid (DHA)) and
7,10,13,16,19-= FZA} €} - o] A (docosapent anoic acid (DPA)).

o7 AHEE oliElEtEe oo setTas wed:

7] AFEE olAEALE oH2t ol i AME BAE F47] aFom o sHzsn AN g,

o171 AH&E &o] w/wlweight/weight)& 3ol FAZIENA Folx 249 4& Yepdy. dE &
o] 50% w/wAAHR g EFEo|T o] AxHL] |
100ge] 2dmel9] s§E Foll 50g9 ARl Eo3)
o]7] AMgE A ZY'old folE FFEY] A 12, 6, 4, 2A7F EE 1A7F oo XE¥E mYS W
Sk, A A2 o]Zo R wrEoR FAET £ AAEe] ©d EE EFF, Img/100g ©lske] TMA, 3HH4g
Aa, e Efudolnl SAfo]=-N, 2]al 1g/100g °late] & dZdoa ojfoxe 5E4& ZE

oy,
ot
o
ofji
rlot
i)
e
i)
ot
lo
()]
(]
=
i
24
X
%
tlo
R
%
By
2,

o

qg ] A Tl
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[0041]

[0042]

[0043]

[0044]

[0045]

S=50d 10-1192880

2 outg e o A3} W(meal) #E, 3] ofA~ElA4E T w7l 3 AWkl o]F AT o7 o] FojR 91x]F
S 73 oY AET obxElFA4bE (Astaxanthin) o] FH-3 D(meal) AFS AFstr] A3 ady) 22 137
F 7FEel B Aoltl. A AA]d oA B owwe A g™o} WE AHS 3ded, 3Y Y(meal), A
o

Fobe 8@ AFoR wEs 452 FALS A% AU PEe AT,

pud

e
ok

olde AAF} #L Y ol ~E HEste WHES 9HAEAg AFS AT A °dd nd
7] WS ggs)ghtt. Pat No. SU220741; "Removing fats from the protein paste "Okean". Gulyaev and
Bugrova, Konservnaya i Ovoshchesushil'naya Promyshlennost (1976), (4), 37-8; Amino acid composition
of protein-coagulate in krill. Nikolaeva, VNIRO (1967), 63 161-4. 181} o]5 Wy Agjxow
9o AE YEES FRete AES wEodt. B Ewe 3383 22 d g vlo]eu g A Fde AR

eER Jldste] FAFS WEolL o 45 S ATl o BE L et PHS FATT o Wy
o ool MyF slgutelorjan FH AN 2R woh e AUA NERS 2t AR wu-A3d
AR wrEo] Witk WAl @) AAREE Ao i U ¥ oo waAds g% AU W
. oolE EREEe Andd wdZolu ¢ AUz ATH R au dAdn au E¢IYducs
EFSHe 28 AWt A FEE wude] oz ofFoiAt. o FB/AFHES A A%
A A% e AL Felgow At

g5 AAdelA B e {784 AE glo A, Zebrs, FHIE, 45, 7HA,  AS-
agla 7| olet Ze vpo]lomjaR2 RE XA fF £FES wEo e T vent-free) W< A
Fech. A AAd oA o] vro|Quja(FhEA Al 2FHAY WeE AY)E AR 25TolA 80T Alol
of &%, ZhgFA W 40Tl 75T Akel, 7H nigrAetAl= 60CAlA 75T Alol=2 7hdsto] Aay) oz
S AERHEH FEFOE Fo(KIA)dl=t olE AE ekl vt o] HpolemiAE FWHA =R JFEEH
o] 1 EHE Ao
AE 3wolA 107 &<
o 3" /(aE 1gES
= 95ColA 100C9 &S
ANZILE, dFoME I3d /5 9
2B A 8EZF A BT},

o o]
R E IR E
o}
H

e

ofo
2
—
L v
o

T 387
5 AAlofo A o] WHE tgo R FHA AT dAE &S
Z0E AM ¢F 80T o4, 7ha3 80TelA 120, 7Hd %

AdUAZRE UEo FESOZRY duldy QXA

Al SF 1ROl A 60%, 7HFA LEelA 1038, 7P abrAlE Al
ol A 7tEE YRt a e LEE A 100Co| o R =Y

Kol A = di7Igstoll A o] Fol A=

H HAZA(]F $HE(coagulum) = AFH
tolzt 43 W(meal ) S wHE7] 9la <

7y F7|R o] FolziTt.

f

Ol
[}
0,
EE
e
x o
Ho
Y
o
k)
e
o
T VR > S )

o

= =
N
-

—

2 AFelA= 7
W o] %

o O rlo M

o= ]
=
=]
=

N

N

AAZ(, 38 1¥E)e Ao r aY BWE e AREEY, o] A¥ WE AR RPERE
btk v FH oA A9 $-fr= violaz dH A8k, mlola® Ay e YA Aitd 1¥s
(FAFERZ E8)2 99 SaEd fAkett. o] SaEd FAFES 9 FH2HE IS Zaslen
ol delHedl yetdtt. 45 AAldolA o] FAFEN} e AR FU2HES T Fe
AR AAeelA BARES FaES1%0lst, 7HEA 0.1%0]8ke] FHlzHES TRl o] XA}
T2 AgAe] Hage] s AHERE A e AR Wl ANES AHlA AAsH] fl8) ol dl
T oEhEoly tE SAEMet e &S ol&dte &A FEH(BHNE FEW)E ARESIATh &4 FEW
= ARro]l Wol Eal B4 AL A AueA Gged. Saes Y] fs Abgshs aEe AY
Ao mSE 10/0Y oldiE WE BRyditt, Ye/de g skl dmd vheda] a4 25 fEE 4
ate] A A-S ARgshe WHET Weade] WeA o w2 dide] gad Aoew iy

AF Aol A A S Htolevias Ashs AlAES WHES Aedr. wEAd A
oo A ¥ wpoleujxae IHolW 1 FellM e @S A (Euphausia superba)©] AT ETH THE Fo U=
A Lol Aagd $AS ARkl whEold 5 Sl AR AAldelA A-E 7o Agejd 4ldgk e
=2 A, 45 AAld oM 282 oty 7lE | A3 o] A™E 2 A 12, 10, 8, 6, 4X3F E= npe
HopAl= 2413 ofujel] Aol M ZheEnh. AR Aol o] = A™E FEF FE EES v 1y
aL o] AL EFoAM w2 HAA sbedn. dF AAdelA o] EEL HE AAEE zta glo] 2t H7l A
de EZoA w2 P2 B3 o] el AT FeEelA ZtaE & oAl @k upeA g AAloelA
T A2E B & EE otg® ddE FHIF o] FEZ Aol i ol 3l FEEKoR ¥U|E FUATH
weba Aol A&HHoR EZCqA FHRE B8 wWy So7y HIeA ez &9l nigAd g2
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60 ColM 75 C, =1

FAgel g 3

L
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A
o] 7t
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C, o whgr
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o

ol™ 50

=4
7k 7)ol A A ¢k 90°Coll A 100°C, 7FFA 95TlA 100 C
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O O 1
=

0

0

CollA 70 C& =0]7] ¢
& W 3%7](Scraped surface heat exchanger)®]t}.
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32 wlo]m 2 HE o] ofy]
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Al mlolg 2 HE FAHOR A

L
L

o] olx~Elm A ElF} HAH A (stickwater)

A 5]

L

Fu

i 7t
G
Aleloll A o] oA
A AlH (sieve)oltt (F=100 pm).

o
%45

17191
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[0051]

[0052]

[0053]

[0054]

[0055]

S550ol 10-1192880

(phosphatidylcholine)& @#&Th A Axelel F§ o AADE wiwlE o 106 olskel oggehy
(ethanolamine) @ FH3ch. AW AN e % o ZHEE w20 EeobdZ e AS (triacylglycerol)
& oF 208014 506 FHACh QR AAelA of TEE o 14 olste] BelsHES

ShRetth, LA A A oo
A ekl BIL w/wr)|Fo 2 oF %ol 14%2] FAIF oF 5%olA 11%2] o] AFAlS sl A AA o ellA
o] ZAEL oF 200, 10, 5 E+ lmg/kgoldte] Addoz WA AY WHHOR EAsE of~ElAAE S X
ettt A AAjeo A o] £AdES oF 0.01004 oF 200mg/kgd] AdA o w2 WA stE ol ~EAAMRS g
T} o] 2AE & o}2ElTAE Geko] olaElAsl el MY HAAYRE BT e (949
5 HuMsto A S/HE S gl AAEHU. olgt Fo] Wt RAHES WEY] Hd Ao 2AES U o
W EdZFgAg=, xd g ewr-3 Ak 2o A Sow BEE = Q.
o] Wgel w g A= o Jtdd 38 2AdEo|T. o] o] EE a8 2AHEY] oA & 10%9%E
5% olske  dAxAE Ut 1 53 xxgEdEEY

o] Wrgol T e AAldE
(meal) A|Foltt. (5, o] 7FEetAl= AM 80% o]atellA o]Fojxirt.) o] A D(meal) S F2
A 5% a2l =2 55 (flow number) 9} 22 JFH, VEHog2 5% 5SS 2t Yt o
stAl, €t =™ Wi vaste] $4 AHAE o] S e] v &3 DHAHH] EPAS] H]Eo] AHs] aEE S
A (meal) S w/w7l& F 60%° 4 80%, wFEHASIAIE °F 70% A 80%<]
ol A 20%2] AW Z12]a 1olA] 200mg/kg, WHEAEIAE oF 500014 200mg/kge] o} AElAAIE o R AT, AR
AA oA, o] A2 w/w7lE(F AHE) oF 200014 40%9] F S KA oF 500014 70%2 F FAAAYS
EEr. A5 AAdeA 8 & A AW oib] 54 Ake] H[E2 1.5t 1ol4 3t lo|th. nigrAEAlI=
1.8t 1914 2.5t 1 o]9, 7% mp&AelA= 1.8t 104 2.2t 1o]t}k. o] XWk& oF 20%) 4 40%, v}&=] s}
Ae oF 20914 30%2] ul7}-3 A Wate g o] FojF )}, EPAY] DHAC] W& °F 1.8t) 14 1] 0.9, B3
SHAE 1.49] 1914] 110t}

o] ds] 2 AAldoA dA Ty 4] AdE o AitE edS AFstE. dF FEAA o]
g2 F oF 1800mg/kgol’de] dzHEsE ol ALY S FFslH o] o xHES) olAEIALEL w/wlE
ok 250 4 35%¢] o}~ElaAEl e o AE| 2} oF 5004 70%2] of2ElAAEl vloAE|E 28]al oF 40mg/kgo]
3to] 8 ol ~EtaE S X et

Al Lol 2AAELS AMEY o2 TEA 2 7S4S JHIT. 538 @A ¥ 243 U(meal)
ZAEES W2 749 48 I stEE astAY £39] sl vlo| Qe AR RE FEE AlFelA] T
Axe 22 394 =S A9 sk v 54& Z2er

A5 Aol AR LHE] D QA st oo o AW StES HEH FskA @ Aol 5
ojt}, : oFAMlE(acetone), oA EAH(acetic acid), "IE H]d AE(methyl vinyl ketone), 1-HN®N-3-1(1-
penten-3-one), n-F & (n-heptane), 2-°l8€ F&( 2-ethyl furan), °l€ ZZ3 Q4lo]E(ethyl propionate),
2-w&-231 ¥ 2 (2-methyl-2-pentenal ), ¥ & (pyridine), oF*lE}n|=(acetamide), EF<M(toluene), N,N-tjH
g ¥ Eo}lnu=(N,N-dimethyl formamide), SlEH-E]Z(ethyl butyrate), H& olxEo]E(butyl acetate), 3-H|
€l-1,4- e} (3-methyl-1,4-heptadiene), ©]&ZZ4F(isovaleric acid), "2 2}z (methyl pyrazine), o€
o]~ xAk(ethyl isovalerate), N,N-TlWEo}A|Eln}o]=(N,N-dimethyl acetamide), 2-31E}l=(2-heptanone),
2-ol"d I d(2-ethyl pyridine), HEZZE(butyrolactone), 2,5-YwlEd 2}%(2,5~-dimethyl pyrazine),
g gt (ethyl pyrazine), N,N-tjd'’ Z2sl}u]=(N N-dimethyl propanamide), HWlZLd3s|=
(benzaldehyde), 2-%E}=(2-octanone), WIE- ®]Z2A(B-myrcene), YvE F}3 (trimethyl pyrazine), 1-
W e-2-9] &2 = (1-methyl-2-pyrrolidone). Th2 FelolA A dwEe] D} oY EXL2 s} T 1 9]
Aol trge] A 3EE-S 1000,100,10,1 T 0.1 ppme]dF(*EE 10mg/100g, 7Fr4o& 1mg/100g L1
7 MEE AL 0.1mg/100g olsh 2 sttt Aelth. oAM= (acetone), o} EAM acetic acid), WE
Hld A& (methyl vinyl ketone), 1-3M®l-3-1(1-penten-3-one), n-@&H(n-heptane), 2-°ol8 F( 2-ethyl
furan), °o¥ X =23 QU|o|E(ethyl propionate), 2-WlE-2#E|'d(2-methyl-2-pentenal), 3|2 (pyridine),
ol M el = (acetamide), EF<l(toluene), N,N-TJH€l X EFo}lu]=(N,N-dimethyl formamide), o€ 4-E]Z(ethyl
butyrate), HE oRAlHo]E(butyl acetate), 3-vwl€-1,4-FEld(3-methyl-1,4-heptadiene), ©]&AZzAt
(isovaleric acid), W¥ I & (methyl pyrazine), o8 o]2ZZxAH ethyl isovalerate), N,N-tjw € o}A|eln}
O]=(N,N-dimethyl acetamide), 2-FE}=(2-heptanone), 2-°12 I d(2-ethyl pyridine), HEZZHE
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[0056]

[0057]

[0058]

[0059]

S550ol 10-1192880

(butyrolactone), 2,5-tlde 3 &}21(2,5-dimethyl pyrazine), °l& 32}zl (ethyl pyrazine), NN-UH& ==&
supu] = (N N-dimethyl propanamide), WlZ&d]3]=(benzaldehyde), 2-3El=(2-octanone), HWE- "2 (B -
myrcene), THE &2 (trimethyl pyrazine), 1-WE-2-3]Z8]%=(1-nethyl-2-pyrrolidone).. F7}4<l A
oA A4 wHe] FgEL 10mg/100g olvb 7FFA Img/100g(AZE) o]ste] EgwEolrl(THA), Egvdoldl
S APl = (TMAO) Z8]ar 2] A 2~9E]" 2% (lysophosphatidylcholine) &2 TAl %= E4& 7FH,

A Aol A, o] FEdlA A RS g2 o] Wyl EREEL A8 d&He Wt
Aoy THAIES TR dF AAddA, 2wy sy EE O o)) o zAEo] ofofHow
5185w &ubAlel AgtE ol ooy 2AwS AT wEpA Al &b, O 2w Y] dEs g8
A @k of bAoAl A, AR, g, dbed, aA] del(EBEAY HA4] 42 Fed), A W 5
ol & & Stk o 2= whgrA s Fre A el dsd

z=

ok, Hgsk HArhAel SvkAlE vUeS sttt ©EYAE- (maltodextrin), EHAFZE(calcium carbonate),
A2914  ZF(dicalcium  phosphate), A 3J4FZ < (tricalcium  phosphate), TVAAHAEZ 2~
(microcrystalline cellulose), HZ~E=ZQ XA(dextrose), M&(rice flour), ZHo}#* nl1d]% (magnesium
stearate), ZE|o}J2AH(stearic acid), AZ=FFE2HWR Q@ 2UEF(croscarmellose sodium), HEZFHE
H(sodium starch glycolate), FZ2=¥H|=(crospovidone), F~IAZ(sucrose), ©FAl F=A|(vegetable gums),
ZE 2 ~(lactose), e AEZ Q > (methylcel lulose), X H]=(povidone), FTIEZEEAHEAEZ
(carboxymethylcellulose), &4 H¥(corn starch) W S(o]E MR ZIEE ¥3). HMIFHE $9HA
T AR, 2ol v, BEUAEY, T8 olF AR TFES < g
7RG SRSl HEAS] Vs AHEete] date FHE E£3E FddT. 2 O] GAv el
6.0 oA 7.0014 == FEIALS Yo7 % k. oM SHFA ATFelA =

E Al <

E29 2 olAHCE e o]E(cellulose acetate phthalate)o]th.

ZH A(ascorbic acid), PUlE ofA~z: =B A (mineral ascorbate salts), =
o

Remington's Pharmaceutical Sciences®] Ao A] ZrolE = Qlt}(Maack Publishing Co., Easton, PA).

AF BHEAlE 53] o] AF EAR Qla] Aitd Zzert dajAle e Agets Zlo] AsEH= 4
T, B ool Mg AES et oE B9, @A B AF REAE T YAl 4SSt
7% gheh. o] AElARl RS dEes sH, HER, muE, A, A4, s, A, g4 Ad o
TS E T Utk dE o B I A% HxAE tgY AEE F o odE FREIE st ofs
H2H 2 (ascorbates (o} ~= B
=

Y (rose hips), oHdZe(acerola), ), UHste]=®melv|te2H & (dehydroepiandosterone (DHEA)), Fo-
Titt Ho Shu Wu (o}role] AFAJX R &3] 2ro]l= Fx), uFe] HE(Cat's Claw 2] Fx AH&), =
2F(Z 2] ¥ Epolyphenols), ©lx=AlZ(inositol), AZ(kelp), A& FTFZF(dulse), HloJLZTH o=
(bioflavinoids), WEYEd(maltodextrin), Ul&(nettles), YoFil(niacin), YoFilolr=(niacinamide),
220t (rosemary), AU (selenium), Ae]7H(silica (Hz]Etto]SAlo]=(silicon dioxide), A&7} A
(silica gel), |=7|(horsetail), &=H|Y F(shavegrass)s), 2JFZH(spirulina), °}A(zinc) .
ol Al JERELS FdHoz WA FHolAY 53 Feold.

AF AA oA o] AF HEA= R ndEs FrFH o el olEd thed AEES
sl5ty] olo AFE A Ferh. 424 (calcium phosphate) Hi oFAME|O] E(acetate), 3%97|(tribasic)]
AFZE (potassium phosphate), 2%371(dibasic)®  ZAnl1ul4 (magnesium sulfate) B+ AFShE(oxide); 2
(salt (Y3 UHEF(sodium chloride)); 9A3Z-F(potassium chloride) Hi= oFAlElo]E(acetate); ofirzEH
H(ascorbic acid); QE2ESQLFH(ferric orthophosphate); Yollolule]=(niacinamide); 3HAFold(zinc
sulfate) =& AF8}E(oxide); HEENA ZHgr(calcium pantothenate); 534t 5 (copper gluconate); 2R ZF
Rl (riboflavin); WE-7F2® (beta-carotene); @A =4l(pyridoxine hydrochloride); Eo}yl FEx=¢
(thiamin mononitrate); $34H(folic acid); U] L ¥l (biotin); 3} (chromium chloride) & I|FZUY|oE
(picolonate); 22=3l ZrH(potassium iodide); AMAYEF(sodium selenate); AU = HHOE
(sodium molybdate); ¥ =27]|:=(phylloquinone); HE}ID3(vitamin D3); Ale}=&}7(cyanocobalamin); H-7]
A (sodium selenite); 3AHTE|(copper sulfate); BIEFY A(vitamin A); H]EFYl C(vitamin C); ©]xAl&
(inositol); 82=3%} ZH(potassium iodide). WIEFRIF wv|Ee] Adgk &2 U.S, RDAY 3ol ol=gte
24 dojd 4 Q.

2 o K

2449 FbHow o EFES Ty 2e A% EnAE Aoj® st EgwTh. o=

(acetaldehyde (o€t (ethanal)), oFA|ESl(acetoin (oFAlE wWlE7IH] = (acetyl methylcarbinol)), oFdlE
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[0060]

[0061]

[0062]
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(anethole (¥}2}Z2¥d o}l (parapropenyl anisole)), W= H 3= (benzaldehyde (W2 <H3=
(benzoic aldehyde)), N HEJ®l AH(N butyric acid (FEF=%] AkH(butanoic acid)), DEE L 7HE(d or |1
carvone (FH&(carvol)), Al'g¥tls]=(cinnamaldehyde (AU L8] =(cinnamic aldehyde)), AEZ(citral
(2,6 dimethyloctadien 2,6 al 8, gera nial, neral)), ©l7}<(decanal (N "2 L3 =(N decylaldehyde),
7} 2 d| 8] = (capraldehyde), 7FZ¥ L eS| =(capric aldehyde), 7FZ2]'ddd]=(caprinaldehyde), %H3=
C10(aldehyde C 10)), ZAtol€l(ethyl acetate), HEJEAF o€ (ethyl butyrate), 4F wWg A #Hd ZgA4
A= o’ o ~H|Z(3 methyl 3 phenyl glycidic acid ethyl ester (o2 wWE #Hd ZZ A do]E(ethyl
methyl phenyl glycidate), ©7] <d3]=(strawberry aldehyde), C 16 <H3|=(C 16 aldehyde)), o€ Hld
H(ethyl vanillin), AlglY&(geraniol (3,7 dimethyl 2,6 and 3,6 octadien 1 ol)), ZAlghd olAElc]E
(geranyl acetate (AlZ}U-E olAlElo]E(geraniol acetate)), #|Zul(limonene (d , 1 , and dl )), =&
(linalool (linalol, 3,7 dimethyl 1,6 octadien 3 ol)), zlg®™ oFAE|o]E(linalyl acetate (WZE7}E
(bergamol)), FEZFI M| (methyl anthranilate (WIE2 o}w|=wllZo o] E(methyl 2 aminobenzoate)), ¥
24 (piperonal (3,4 methylenedioxy benzaldehyde, heliotropin)), HFd® (vanillin

), <Zyl(alfalfa (Medicago sativa L.)), &23lo]x(allspice (Pimenta officinalis)), YHIUE A=
(ambrette seed (Hibiscus abelmoschus)), <H#2l(angelic (Angelica archangelica)), %iFEeHAngostura
(Galipea officinalis)), ©o}Y<(anise (Pimpinella anisum)), ZZ}(star anise (Illicium verum)), ¥(balm
(Melissa officinalis)), B} (basil (Ocimum basilicum)), Hl©](bay (Laurus nobilis)), 7}#EZH(calendula
(Calendula officinalis)), (FFEutY ZxH(Anthemis nobilis)), iLFF-(capsicum (Capsicum frutescens)),
M Aol (carawvay (Carum carvi)), 7FEUHE(cardamom (Elettaria cardamomum)), 73 (cassia, (Cinnamomum
cassia)), 7}l ¥F(cayenne pepper (Capsicum frutescens)), A#Jg]# (Celery seed (Apium graveolens)),
A9 (chervil (Anthriscus cerefolium)), Z3(chives (Allium schoenoprasum)), 2|0t (coriander
(Coriandrum sativum)), A™(cumin (Cuminum cyminum)), A Ze}9] (elder flowers (Sambucus
canadensis)), 3|8 (fennel (Foeniculum vulgare)), & =3 (fenugreek (Trigonella foenum graecum)), A7+
(ginger (Zingiber officinale)), &3l (horehound (Marrubium vulgare)), 7AA-(horseradish (Armoracia
lapathifolia)), 3]%(hyssop (Hyssopus officinalis)), #h#lt(lavender (Lavandula officinalis)), ®lo]2
(mace (Myristica fragrans)), VFEZ%(marjoram (Majorana hortensis)), ™Z~E}=(mustard (Brassica nigra,
Brassica juncea, Brassica hirta)), %7 (nutmeg (Myristica fragrans)), I3~ 2]7H(paprika (Capsicum
annuum)), §-5(black pepper (Piper nigrum)), ##% E(peppermint (Mentha piperita)), %¥IHA (poppy
seed (Papayer somniferum)), =ZZwWZ](rosemary (Rosmarinus officinalis)), A}Z#(saffron (Crocus
sativus)), A©]A|(sage (Salvia officinalis)), Al¢|X2(savory (Satureia hortensis, Satureia montana)),
270 (sesame  (Sesamum indicum)), 2~ oJF1E(spearmint (Mentha spicata)), EFgFa*(tarragon (Artemisia
dracunculus)), E}F(thyme (Thymus vulgaris, Thymus serpyllum)), E}"|¥](turmeric (Curcuma longa)), WFd
Zh(vanilla (Vanilla planifolia)), %% (zedoary (Curcuma zedoaria)), <TIZE(sucrose), =TI
(glucose), AF7Fd(saccharin), &¥]E(sorbitol), " E(mannitol), o}~3te(aspartame). TS A F
ngEe AR7IENA &8 A A E=Remington's Pharmaceutical Sciences, 18th Edition, Mack Publishing, p.
1288-1300 (1990)F}Pellanca, Fenaroli's Handbook of Flavor Ingredients, The Chemical Rubber Company,
Cleveland, Ohio, (1971)¥ & Fa&EdAE] @A Tt

of

02 AAldoA o] EFEEL Aok sl o] A e HA ARMALE Tt (d, HE
M (annatto extract), ©F~E}4ME (astaxanthin), HIE 39U (beet powder), ZEv}AEF(LH
(ultramarine blue)), ZFe}=A4FEl(canthaxanthin), 72]®(caramel), 7+=E]d(carotenal, beta carotene), 7t
W(carmine), & 3R 7}F(toasted cottonseed flour), =FZ & (ferrous gluconate), ZAXHH(ferrous

= = X1 = = X1

lactate), ¥%4 FZE(grape color extract), EEAA FZE(grape skin extract), 2F3-A(iron oxide),
FF(fruit juice), ©Fx|5F(vegetable juice), W¥l ZFE(dried algae meal), EFAIE]Z F(tagetes meal),
P U (carrot oil), 49 ¥lWf-(corn endosperm oil), T~ FH(paprika), IZEF] 72227 (paprika
oleoresin), R ZEI(riboflavin), ArEE(saffron), =T (tumeric), SF(tumeric)®  THF+FX

(oleoresin)).

TSk FIHHQL AAdofA], o] EFEELS AEAYIHYES Holr it S (o, T o
AZEE 0| =(soy isoflavonoids), & X ZQFEAJoY™ (oligomeric proanthcyanidins), 1E3 7MH|&=
(indol 3 carbinol), AX#&E(sulforaphone), A& EXF=(fibrous ligands), A& FHEZ2HE(plant
phytosterols), #HE4H(ferulic acid), SFEA]o}:Alo]=(anthocyanocides), E#E]H (triterpenes), L.Wl7}-
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[0064]

[0065]

[0066]

[0067]

[0068]

S=50dl 10-1192880

3/6 AW2H(omega 3/6 fatty acids), 3 HelE@Ait(conjugated linolenic acid) Z1E]aL o]} FAA At
(conjugated fatty acids) ZjolMd @ (polyacetylene), FHi=(quinones), HEIZH| (terpenes), Il
(cathechins), Z#olE( gallates), Z#]x FoEA W (quercitin)). AEAHITAHEL] 8= v
3t o 7)o =3hE A g=vl. T @A ®(soy lecithin), ¥ o]AZEH(soy isoflavones), Holdin]
(brown rice germ), ZEA7, H] Z2Zg A (bee propolis), otAZzl ®lg] & EW(acerola berry juice
powder), ¥EAF 2k, XIEH FEE, IEPA FE2E, T, U, ofvby E(flaxseed meal), It
(bee pollen), &3 oF=%E(ginkgo biloba), THZZ(primrose (BEo]Z Fx}f-(evening primrose oil)),
FH2E7E(red clover), $%9 g (burdock root), A¥REd (dandelion), & (parsley), ZZ¥(rose
hips), 2943 A (nilk thistle), A7, Aulgotal e, =g (rosemary), 5% (curcumin), "ts, =

A (lycopene), A5H FZEE(grapefruit seed extract), Al=X¢ H=EZIHY.

o
K
o

-

e AA oA, o] EFES Aolx shbe] HIERRIE Ffvh. (o, HIERRIA, ElobRl(Bl), |
ZEI(B2), IHA(B6), Alobwez@ebvl(Bl2), "W (biotin), oF~FEHAH(vitamin C), #E=AF
(vitamin D), BIE}Y] E, ¢4t2 oh2 Edo]E(folates), HIEIR K, Yolal, 281 IHEERILE

(pantothenic acid)). ¥ FEefolA, o] PAEL A% st wvlES Ffgtrh(o], HEF(sodium), Z
F(potassium), PFIU{F(magnesium), Z¥(calcium), <l(phosphorus), 4 (chlorine), H(iron), o}
(zinc), ™WZt(manganese), &2 (fluorine), T-2l(copper), =elEW(molybdenum), = &(chromium), A1
(selenium), 223 82 E=(iodine)). ¥ 53] utghAgh AAdelA  HERIolY yES 23ete B 9
A5 &3S ul= FFE(United States Department of Agriculture)ol 2ld] A AFAYZE dd AF =&
(RDAYH ] okl Qt}. = g& AA|doA o] AAEL Hoj 3l}ol olujite] X g ol ofumit B E

APFoz FAETI(, L-ZF2YE (1-carnitine) T+ EHE(tryptophan)).

Ein
T 4% 3¥ S$AERNEH FE2HE 4 289 1A ARvtEE) o),

8] GC(71A AmvtE2es]) A o]t}
L 62 A9 SAERZRE FE2H 54 w89 CUA A=2ntE1E]) ol

f F4 289 GCONA ARrHETehe) Aol

[l
e
flo
]
nd
olo
=
i
fl
.
v
o
i

Wy A7 Hek A g

A 1

Aol v BEel ABFY, AW, Telu @nds BANY, ek g Ais
BEE fabl Qs Ao QT A%F olF wy Aol o Wikel P L] 98] An
HEE EG DRAR F 2] O Azl FEslth BaE R 4me) #as AW, AR3Y adn o
el wild o5g JFomss Bxe BE ke WA
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[0069]
[0070]

[0071]

[0072]

[0073]

[0074]
[0075]

S=50dl 10-1192880

£ 1. 289 F422(g/100g)

AEFTE | A [ AGA 2E kg
=

== 1 21.40 7.80  [13.60 11.80
=2 2 22,13 7.47  |14.66 12.96
== 3 23.78 7.44 16,34 14.60
=9 4 23.07 7.55  [15.52 13,83
ik 22,60 7.57 15,03 13,30
X 2H(SD) 1.04 0.16  [1.17 1.20
o] 3 5 ZF(RSD) 4.6 % 22% 7.8% 9.0 %
Al 2

o] deAs 28 WS F=HY] fgk A2 wWHol AT, 800ge] wE 7tEd E(95-100C) =
200g9] Y& awo T)E 2F71(FE7] DolA 75T 252 oF 613+ Eslet. o1 og, o] 7tds a4
I =AL ES dHE T8 &

25k, o] dd®E IFL 27| 2 oA 300g9] AL E(95C)F E3hE o
=2y Zﬂﬂoi v 90CA 285t 93 v A(L,0 X 1,5 mm &) S Ea EHAT. o] 7ty 38Le
MAE AAT T 524 HAZIR FAA 102 dART. o] ZA Az =AL 32L& g mAE Eof o
A 10252t 8600 X g (RCF average) @A H AT, TAH #F =(decanter liquid (D1))&i%E 3= ©]
BANE 283 wEgdn. ZEdA 1 dA9 AAe= FEE d9ES $34]7]7]1918195-100

ATk, o] FAES AE F3 FEEIeM FA 40gs AT E1 2 20 xE|HAH SR o] FoR

oift
o

g Al 3
F A0 Aa(W), EvEolvl(IA) 1] Eejuldolyl AP =(THAO) YI8&-E oA2e =
2 AgellA U2 d7x] AdESESHoA SAHNEAY.(F 2) FAHo] W¥Fd Al AXH3I Flojojx AREE
Soll A TMAYE A At o] Axe= aH 2 B 5 AAT Foll TMAZE TdatAl RExHoUSE
HoF
X 2. 28 BAHoEZREY AAE 9 F HAA AAW), EdEII(TVA)
g EvEelyl SAFo) =(THAO)S] #E
AE] €A 10 ZE 7oA | Zg7] dAZ | 3A A A
5. e 2 <
a4 SnE SLE YAE | iy | A
|5 = (wh) G 200 97.6 711.1 90.3 294 .7
A& F & (dry g/100 g [21,4 14,2 1,0 22,2 0,9
matter)
s s b
= FuA AL mg N/100 g |8 1.3 1.2 2.3 1
E gy Elo}w1-N mg N/100 g |1 <1 <1 <1 <1
=g melo}sl AL | mg N/100 g [107 19,2 13,5 10,4 13,1
o] =N
=2k
% AL mg N 15.0 1.3 3.5 2.1 2.9 14.8
Eg e}y mg N - - - - - -
Egrgolql &AL mg N 214 18,7 96,0 9,4 38,6 163
o] =-N
e
A R % of input |100 % |8 % 57 % 14 % 20 % 99 %
E g v eolul-N % of input
Egmgolal AL | % of input [100% [9 % 45 % 4 % 18 % 76 %
o] =N
FAHow o AREE %o A, AxFF 19w o}ae}aa%% SAHSATHE 3). Y &o] opxElAdt
Rle) F83 Rio] AE HoA BAFYL] BRAJKE 3). 2L A °LL#4 60% ol 4ol A g
Fale S0E oAt H4H FE W] WAHAT. %‘ﬂ—ﬂ“&él fAe FEAAE R xR o
& Ao olrrtastEle] BEHS S, o SRS AT SuBo| oF 0% DEFHN 6060 YL



[0076]
[0077]

[0078]
[0079]

[0080]

[0081]

S=50dl 10-1192880

AnEe HAE (10 ZE 710 A | xE7] AR 1A LR
ik e 2B 9
a4 SuE SuE g2g | gz | €A
=2k (wb) g 200 |97.6 711.1 90.3 204.7
%] 1t 2/100 g 7.8 [10.3 0.1 5.3 0.2
A A9 ARF g/100 g [13,6 3,9 0,9 16,9 0,8
ck
5
2] ol »El=ATE mg/kg 3 <1 <1 4.5 <1
O} 2~EF A AFEL of 2~ mg/kg |33 1,2 <0,02 59 0,18
g =
A & sEE
2] ol AE}IALE [ me/ke A HPA [38 - - 35 -
o} ~E}FAFEl o A [mg/ke XA 423 |12 - 1111 113
g2
T
2] ol ~EF=ATE mg 0.6 |- - 0.4 - 0.4
OF ~EFAALEL of 2~ mg 6,6 10,1 - 5,3 0,1 6,2
e =2
L
5] ol»ELIAEI | % of input |100 % |- - 63 % - 68 %
b ~EFFAEL o & | % of input [100 % |2 % - 31 % 1% 33 %
] 2

EL SIE SIE |

2 3] F5 F6
X185t (Bligh & Dyer) g/100 g B¥E 7.8 11.8 9.9
Eg ol FHAME 2/100 g AHt |47 40 50
Clolol X FH M E 2/100 g AW |<0.5 1 0.7
2 A FEAE /100 g Avt K1 <1 <1
2] A=Ak g/100 ¢ A4 [12 0.2 0.4
=y HE g/100 g A 0.3 <0.3 <0.3
ZY2HE g2 ¢/100 g X4 0.8 <0.3 <0.3
FAgEld oereanl 2/100 g A4+ |5.3 2.3 2.2
EAEY oA E /100 g A\t K1 <1 <1

Z el A 2/100 g AHt <1 <1 <1
el FY g/100 g A ¥ 133 43 .1 42.3
e A-FAvEY =29 g/100 g M |2 .4 <1 <1

= =4 =]=kd g/100 g XHF J41.3 45 5 44 .5
& A A8k g/100 ¢ AHF [61.0 41.3 51.2

2 HkA 3HA g/100 g AHF [102.3 86.8 95.7

g oA 33 o Sl e 42-46%% F7HACE. o] FaEeA
d 9AR, xanEd gy aga gh Ea0EY ZYe AddAnng e FEE Bgl
=

Zo)| Ae] ZAskA &gt
=]
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S=50dl 10-1192880

% 5. 9dA 29 ZYANAUY}L LaE 1 olu| x4t

SOE SE
F 10-2 70-100°C a3
03/04 2007 | 24.06.2006 | 24.06.2006
of 2~y el Ak g/100 ¢ T 48 8 10.8 7.8
SFEY A 2/100 g s+ 4101 11,6 10,7
Sloleg=2d [9/100 g wHWlA <010 <0.10 <0.10
A= g/100 g A4 3 4.6 3.0
=22 g/100 g sk =A3 7 3.4 4.1
3|2~Ed g/100 g T A 7 1.6 1.6
ol=714 g/100 g whalallg 4 4.4 5.7
Egoyd g/100 g vk A5 9 5.6 3.4
el g/100 g kil A4 7 4.6 4.7
=4 g/100 g szl 2 4.3 3.9
Elol 2 Al g/100 g TrElAl4 3 4.7 2.7
el g/100 ¢ THalAls 4 6.6 4.2
HEeEle g/100 g ¥ AP 1 2.1 2.4
ol aF4l g/100 ¢ ¥ AR 0 8.5 4.5
FA1 g/100 g THui=A|10.8 11.6 6.7
Hderelyl 2/100 g Tk A4 3 4.3 3.6
2] Al 2/100 g T A7 5 8.2 6.2
WNES: K g/100 ¢ T A0 75
EET g/100 g w0 63
olu] = Ak FHA 91.9 96,9 75.2
Al olw] -4k 17 % 48 % 51 %
[0082] T2 Al olo AL 53 % 52 % 49 %
[0083] SaEe] AWt et E 6o AAIEIUTE.  EPA (20:5)9] IS F12.4 g/100 g F= Aol DHA
(22:6)= °F 5.0 g/100 g F=ALS TH3l).
6. gaEe) AWk WEE
R 8 Ak (Fatty acid) 9] (unit) 9F(amount )
14:0 g/100 ¢ % A4 (11,5
16:0 2/100 g 3 vk [19.4
18:0 2/100 ¢ % AH|1,1
20:0 g/100 g % AH 0.1
22:0 g/100 g 2 A4 0.1
16:1 n-7 g/100 g F2 AW 7,0
18:1 (0-9) + (n-7) + (n-5) 2/100 g % A |[18.4
20:1 (-9 + (n-7) 2/100 g &= Av|1.3
22:1 (n-11) + (n-9) + (0-7) /100 g F== A4 (0.8
24:1 n-9 g/100 g 5% A4 (0.1
16:2 n—4 2/100 g = A4 0.6
16:3 n—4 g/100 g & vk p.2
16:4 n—4 2/100 g F= Ak 0.1
18:2 n-6 2/100 g & AH 1,2
18:3 n-6 2/100 g % A3 0,1
20:2 n-6 2/100 ¢ % A4t 0.1
20:3 n-6 g/100 ¢ % A= [<0.1
20:4 n-6 g/100 g & A4 (0,2
22:4 n-6 2/100 g & A4 0.1
18:3 n-3 2/100 ¢ % A% 0,8
18:4 n-3 g/100 g & AH 2,5
20:3 n-3 2/100 g 3% AH k0.1
20:4 n-3 2/100 g % A" 0,4
20:5 n-3 2/100 g 2 A [12.4
21:5 n-3 g/100 g & AW 0.4
22:5 n-3 g/100 g F& A4 [0.3
[0084] 22:6 n-3 g/100 g & A" 15,0
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[0085]

[0086]

[0087]
[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

S=50d 10-1192880

oA 4
ol AwE Fasl ze B9 HoE) 98l AW Frel WoE Sl Bk obust
2,
Azt

AAE. Y538 Aker BiomarineAlollA den 10E8S W= =
Pelagic)Aloll Bpstlnt. a8ja BRE wf njr}; 3|¢39lv. 282 12.5kg¥H Hld&
BAA AU o] AYS @2 WAE2 JbF 5F A ST T T 2ol
= A8E oF A 3 ColA g3k 3 TALol7t #rt.

w290 A= (Norway
Aol Yof Folulzo] F
o2 w5kt

Aol Ak =5

244 Py
wnd, AY BaAY: BEE A4k SoARA TS 3 BEE asd gePoms o

AL ﬁ
FEYole 72 FHHAA FElsE A (1S0 5983:1997(E), Method A 01)o.2 Z7 ¥},

o= wMAH}
B 1%

%) S R B s = X )
3 gx, ZE £ guldo] Hl & Folx wA A4E ko] ALFEU(A0AC Official
Method 990.03, 16th ed. 1996, Method A 25).
8 103T oA 4r3HEete] AZE B3 AR &42
AL 4%

574 (IS0 6496 (1999). Method A 04). E%

JN

A: 550 ColAd F7]1E29 dia. A & Fe AoJES T2 A(ash) HEEZ A3},
A, o olAHOE FEH: U ER o3t 42 REE 9 55 F oY ofAEHER X
Hhol & (NS 9402, 1994 (modified calculation). Method A 29).
A, &3 (Soxhlet) FEH: AF de 2o o3t Awke] FEH.
=A% (A0CS Off1c1al Method Ba 3-38 Reapproved 1993. Method A 03).

T2 B = WeEe]

A%, Bligh®} Dyer®: W5 A2®S F53ts 1:2:0.8¥] &9 SR22XE, WEE, & EFES o8
AL FE. EEEIEN 29 We ANES Ze SREIESH =/MESSTS e, o] ANEe T
5] FREIXEFTY FEEEAA SAHL FAS A, o] FE2 EfSgAEs IAE mEE £F

3
gt

(E.G. Bligh & W.J. Dyer:

A rapid method of total

lipid extraction and purification

(F

St kel whe wh).

Can.J.Biochem.Physiol

. Vol 37 (1959).

Metode A 56).

o} ~E}3 A :

= A] /\g

g2 o
=

A7 AE o83 A=A

iﬂElﬂﬂ@manmcMmM%mMﬁﬂ—%ﬂﬂﬂ%q.

wE 18y ( HPLC) 1gjal

470nme] AEHA o).

(Schierle J.

& Hardi

W

=
E‘r% BAAELSE 60FHe A AHAA A=

1994. Determination of

stabilized astaxanthin in Carophyll® Pink, premixes and fish feeds. Edition 3. Revised Supplement to:

Hoffman P, Keller HE, Schierle J.,

Schuep W. Analytical methods for vitamins and carotenoids in feed.

Basel: Department of Vitamin Research and Development, Roche. Method A 23)
LdE R 23 AZFHoR ubgdh Karl Fischer AloFE ARS8k A Aol o At o<l A
A FEYEES] =A(A0CS Official Method CA 2e-84. Reapproved 1993. Method A 13).
W 9 S H A (stick water)H2 AFXRES BYAE AFstes =4 AFY dud
3 AE 97 HPLCdl 93 84 FAYEE ;ﬁﬂkﬂ.mmms A. and Michaud D. P.,
Fluorescent Derivatizing Reagent, 6-Aminoquinolyl-N-Hydroxysuccinimidyl Carbamate, and Its Application

ofr ik

Synthesis of a

for the Analysis of Hydrolysate Amino Acids via High-Performance Liquid Chromatography. Analytical
Biochemistry 211, 279-287, 1993. Method A42).

_22_



[0101]

[0102]

[0103]

[0104]

[0105]
[0106]

[0107]
[0108]

S=50dl 10-1192880

TVB-N, TMA-N 2} TMAO-NE2 7|l 2tz HA o] <dt 60 EFIAER oM ER FEI oA SAHHJG.
(Conway, E. I., and A. Byrne. An absorption apparatus for the micro determination of certain volatile
substances. Biochem. J. 27:419-429, 1933, and Larsen, T, SSF rapport nr. A-152, 1991).

2 2HERZ dAHEZSAA 2EE2E 7A-AA ARetETHY(GLO)E 8] 8kar(23:0
R aE v g ol 2~ E| 2 9] 1H—‘7'— |Fo 2 o AMRS FE3lsto g FA3hE. | ( AOCS Official Method Ce 1b-89,
Method A 68). A¥&& HPLC7|Ho = #]¥ % o™Charged Aerosol DetectorZ AZH At BIEFY A, D1y
il EX AnalyCen, Kambooﬂ Al B A

2% 3 1

AAEEAY IE. K 7S AAREAY o] AN 221 T A AIAE BHolFErh, AHA
Ao AEnt olyzt BE APdA £ I FEEo] ARSEAT. AXEFS oF 21-22%, AW 6%, T
L 13-14%, YEF 1%pH, = 324 A (TVN) 18mgN/100g, EZ W Eol7l(TMA) 4mgN/100g, 18]x Egw o}
w12 x}o] = (TMAO) 135mgN/100go]Ach. A4 pHeF v]lawste] TMAOSF Y EF(Cl-)7F ™A =T},

E7.5NR 7IE A e B4 wh)
I EEELH
E& | 4338 |NTB8D| HET | Mash) | UEE | oH TW | TMA | TMAO
Bl | o100g | ¢/t00g | g/100g | 91100y | ¢/100g mg N/100g{ mg N/100g | mg N/100g [Marks
07.08.2007| 228 11 13,9 25 Saga Sea 04.07.06 Lot L1

18.09.2007 213 60

04102007 216 63 | 135 Krilrastoff CO5S
04102007 205 59 | 128 Krilréstoff AOBS
25102007 221 60 | 139 | 29 14 74 208 58 1283 Krilrastoff CO5S
25102007 213 60 | 132 | 27 11 74 150 23 1406 Krilréstoff AOBS
2120000 29 59 78 178 35 1237

B U6 62 | 135 | 27 11 T4 (IE 40 1345

ESEEEELE
Z4: A228 | N BD| HHE | Tash) | LUEE TUN TMA TVMAO
s /1009 0/100g | ¢/100g | 9/100g | ¢/100g |mgN/100g|mgN/100g|mg N/100g

(7.08.2007 100 311 59,2 11,0

18.09.2007 100 28,2 0,0

04.10.2007 100 29,2 62,5 0,0

04.10.2007 100 288 62 4 0,0

25.10.2007 100 211 62,9 13,1 50 94,1 26,1 580,5

25.10.2007 100 28,2 62,0 12,7 52 706 10,9 660,2

22.11.2007 100 269 81,7 16,0 5648

BRE 100 28,5 62,5 12,3 51 824 18,5 620,4

SLES o THUE AT 4F. 99%kge] THES U3 ET 20kg¥ F7] 7}
&l 95T & 801°] F718te 7hasigict.  FxAke] F7]v #dEslen, 283 5L Feo= A
H Ak, agste] o] £ 2xE 75T HAGOIE A 194D, vEE ZEE AE o] 88k EolA
HA. 28R o 71d" AF(75T)S 20kge] AL Zo Fo]x 85TE 1&okd 71471 Al 2
Ay, A" oAl AR AEA bRl FRlEelth. 19 AlelA v A (AESH)E

o Heo L
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[0109]

[0110]
[0111]

[0112]

[0113]

[0114]

CRLE P
% A
_,E_,_ -

Ae f8l 2=

i

Iz | 9eldE
24 | A2ZZ[N9BaD| ®E | T(Ash) | pH TN TMA | TMAO
gl | ¢/100g | /1009 | ¢/100g | ¢/100g mg N/100g| mg N/100g| mg N/100g
07.08.2007| 20,2 47 135 2,2
18.09.2007( 19,8 46
2510.2007 152 32 10,3 20 8,2 10,5 35 754
310 AAE 7S 2@ Ao F4(dh)
= IEEEE
TN, | ASES | A% B&D| HHA | T(Ash) | TWN TMA TMAOQ
=L g/100g | ¢/100g | 9/100g | g¢/100g |mg N/100g(mg N/100g|mg N/100g
07.08.2007] 100,0 23,3 66,8 10,9
18.09.2007 100 23,2
25.10.2007( 100 211 67,8 13,2 69,3 231 496,3
Ak A

p

gl Ee

AAA(E 8)F vlaste] olgl Ade) AR FHelA 4ol
aUeve Ped 28 $f Aol 4

e
h

A w2l

EN
2 Rtk 39 & ML #F4HAU

A o3, A 1AM v Id $H(70T)E 90T
KR o}

filter)E S A=Y Ldr. Sis

St AR EHS AT,

1=

23 TMAOE 340mgN/100g ©]tt.

AN ZAA Z7FCH(E 13). 18 TMAOE 145mgN/100g o2 7+Agc). o] &

& Al 15k

=2

I
>,
gl
A
AN
olo
=
i

SEEE

o] &4 (wh)

= | su=

oA A=se | NEB&D| A | T (Ash) TWN T™MA TMAO

= g/100g | ¢/100g | ¢M00g | ¢/100g |mg N/100g| mg N/100g|mg N/100g
10.10.2007| 12,8 79
2510.2007] 14,3 83 54 1,0 59 2,3 48,6
31.10.2007| 16,7 93 6,2

E 14,6 85 58
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10-1192880

Ak, 99kge] AHAA oF 0.5kge] 713 A
AHA zg] 9AS zgdE A9 HFAES 1A

A 19 B B2 AL v
otxtE o g i ThA] oFE sle] TMAOE 45 mgN/100g o = 7FAgITh(E18).



[0115]

[0116]

[0117]

[0118]

[0119]

S550dl 10-1192880

¥ 12 AANE 7]+ $E9 F4(db)

SUS
A== NEBD| O®A | M (Ash) TWN TVA | TVAO
. | 9/100g | g/100g | g/100g | ¢/100g | mg N/ 100g|mg N/100g| mg N100g
10102007 100 | 617
25102007] 100 | 580 | 378 70 410 164 | 3401
31102007 100 | 557 | 374

=z 100 | 585 | 374

nel Ho) kol
=z

T 13 HAE VE SABANGE dHTe £

[ I= Bz on® S0 el | Ba2kgs
SN | 2222 |[UERD| TW | TVMA | TMAO |8 2 | oEE [SIEMK
£h g/100g 9/100g | mg N/100g| mg N100g| mgN100g| kg k kgkg

21200 38 B6 | 79 45 %1 | 1000 | 542 | 00542

U IEE 25 | 34 0 63 | 50 | 212 | 00438

122007 336 213 0 0 153 | 50 15 00300

NNEEECEEEEER)

AR ABFR . 7Y SHEE QTS Yohlls E rhE RS ofF wuddl qRgAz Bt 2
ot % glEIME o S A ghelolsin] o] WHAY oA AT Fel ADEolokRTHAl 1
g,

&2

=
=

aYSH7} ol

A9l oAz Folsby]l Aol o $HE ABA0 pm@ A= vl ofng
dek. A ofatel ¥4 :

< 100nmSATh.  80kgaHo] A AAAZ 80kge] (95 T)¢} 20kgd] AL FA =}l
B AS AR R JhEEn A 23] Aol AT Eo] ARgEoW mhAd 23] el HHE Y
AGAZEE ] Faoo] Eujile] ALEEHATH. WBEHQ 7GR Fo F (° Brix) FAHS fls =4
7] =ao] 2AEY. o] B FX= HA JMFeA HE
Brix (refract meter)2] FHFE9 A9 H& FXi= 350 1/m2/h oJRom B
HW 525290 1/m2/h2 ATk o stefof & Ede] o] A =

1 ITo
o BYx £XE A 1 ol ¥ 2,3 A&, o Tl Fue] FyY

¢

o
o

N

RE Eaole FARL A FEe] 65 ° Brix oo HYs BEE T
9} 12 E=Z(mm Hg)e A3A 7oA ZwEdct. 27.5 ° Brixol A=
R _

=
FEISTE. w0l A& AP wet B =

o o
oA & Qdxle] ARERE WHIHT. o] F FHFE(27 ° Brix, FHA(> 65 ° Brix) A
B2 #AEHY O 295 F 149 ¥ 159 YERY 9loem ¥ 4= FEAEVE(% wh), ¥ 165 A BT (%
db) A2 27 e dth(EE W13 1,2,3). 159 FES BEAFEXNY AXHJTHEE HS 4).
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[0120]

[0121]
[0122]

[0123]

[0124]

i 14 FAEVFE 5D FARE, T35 a8 $aE] 24 (wb)
TXEZ | NB(S8+aE) | 200X ] WAsh) | TN ™A TMAO | 7=28k
Bligh & Dyer 5T
I Yowb Yowb Ywh | %wb | mg N/100g wh|mg NF100g wh]mg NFi00g wh

HE{52E408 260 163 95 | 16 57 < 9% 0978
HE) =5 E0Y 727 10 51 | %47 138 10 1157 0385
EEJUZAT EHRE | 649 303 u | 4 128 294 196 0875
24 U5A% 31T 603 371 N9 | 44 529 2,1 216 0912

i

¥ 15 AN BINF BEF

i

s==4

10-1192880

AT N Rr k)| 2008 | MAs) | TWN VA TMAO
Bligh & Dyer
iz %db %db %db | %db [mgN/00g dofmg Ni100g db] mg Ni100g db
EEEEERES 100,0 627 365 | 62 219 < 382
HE)SZEY 100,0 14 703 | 340 190 152 1592
HE3NZHT S48E | 1000 606 370 | 63 197 453 0
HE4NZHX 812 100,0 815 7 ] 73 877 46 358
o] Au5L - $-F9 AW o3 (micro filtration)7F Ago] Jom o]zo] AH-F Saro] )3k
Aol & 4 oS Rk, 9Md ZFE ge-dddA Edvh. AW, @A Al(ash) 1E)al Evdo}
T SAOl=(THAO) O] WEE-S FHFET S8 Tl A9 1 ol Extale 7060 AFXER EEE 4 9
om AXR25 TolA Fi GHE 0.4 olatEs 7HAA Hrh.  ol& o]zle] FHEEA nyE F diS
=
HFAEI 4= AA. % 167 172 A7) & AFAA Y FARS AAR 7IEY SEREY BAS Al
ek, 1 Ao Aad § Pt GHE o & 0.23kgl® UERGTH ¢HEEe] ABRFHS 44-48%% T
AzE Lo AW Y&ELS oHHd 21904 HFE 15-20%= Fo]EUTF. ol HEE W(meal)dll 14%0 A
18.5%2] AWk, <F 76%2] wruhAE ggal 7% RS Attt Edudolyl SARo] = (TNHAO) zdd 3y &
AZEoA 2F 500 mg N/100g olRer} &5 & AZE|A 95 mg N/100ge 2 ZHAE .
i 16 FAE 7 b&RE A4 ALt
T= | o6m SROE | Oa5 | Bd8 kg2
EN [ 222 [ NZB8D| TZE | TWN ™A | TMAO |& 32 ESKg
Um. | 91009 | 1000 | 9/100g |mg N100g| mg N100g| mg NAOO| kg kg kakg
18092007 | 481 8,0 237 90 028
04.102007| 479 70 %8
10102007 | 448 93 250 55 02
31102007| 474 72 B8 700 143 0,20
2112007 444 8,1 84 21 422 1000 226 023
1122007 438 73 56 22 467 500 117 023
bifd 45,1 78 43 7 22 a5 0.3
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s550] 10-1192880
17 ANE VIS dFEEe] 24
2=
A== | A2 ,B&D| A TWN TMA TMAO
g/100g 9/100g g/100g | mg N/100g| mg N/100g] mg N/100g
100 16,6
100 14,6 72,7
100 20,8
100 15,2 71,3
100 18,2 18,9 4,7 95,0
100 16,7 12,8 5,0 108,0
100 17,0 72,0 15,9 49 100,8
[0125]
[0126] A BYE o) &3t T AFERFE odo] AAHEJAT. & 18, o] YL FEE A EFSA kom
of2~EL A FHgo] el Erh(1.8 g/ke)
18 A¥ oY 24
=y =0
EClH 2232 Y) 31..10.2007122.11.2007
OFAEFIAE F mg/kg 22 29
E A (Trans) mg/kg 12 14
9-cis ma/kg 2,3 3,2
13-cis mg/kg 5,4 7,8
OtAEIT &HE Ol ARIZ mg/kg 1802 1785
CIOlAHIE (Diester) mg/kg 1142 1116
S OAHE (Monoester) mg/kg 660 669
OtA B AE-A A mg/kg 1824 1814
&= Karl F g/100g 017 0,04
FelAZEHFFA) g/100g 0,9
HIEHDI A [E/kg 602730
I Et2! D3 _ [E/kg <1000
S EZU-EZNHE
[0127] HIEIS E(Z2H-E2H 8) mg/kg 630
E 19 ANE J1E S2E FRE B4
X¥: |EnE gAE
i B AEser A9 B&D TVN TMA TMAOQ
o g/100g ¢/100g | mg N/100g | mg N/100g | mg N/100g
22.11.2007 100 60.8 20.4 11.6 144.6
11.12.2007 100 66.6 10.1 0.0 134,0
11.12.2007= _ 100 63.4 0.0 0.0 45.5
[0128] )R AA AT (QFAFE=1:1)
[0129] SaE AEY hEFe A oF 5%t AY ool v SiaEd FARFES FHLAES E 209
HlaLE o g}, o] F7kA] tiAlFANA U2 AAEE Atolddl= A9 Aolrt glth. SaE Ga&ES dxHU
A E 212 o] FaEN HF Siw Wheal)d BAS HolEr, Azl 71%E o] ST FAHLLES
Az FAgFet WSt A ggkom oluliit 2AAEN At 2AAES A Ytk Adx A FL e
A Ao &4o] Ak, o= FF FEHEA Aol Abstel ofg Aolut XA thE 3}EA wye] AAY
T AT
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S=5401 10-1192880

# 20 Alojae] BRI SaEe] 34

ERNE 252007 S U= 25.10.07
CHH X (Protein) g/100 g 5,8 54
2 = E 2(Dry matter) 9/100 g 12,5 14,3
T (Ash) 9/100 g 11 10
NEICED) o/100g 73 33
pH 8,5
TFN mg N/100 g 5,9 59
TVA mg N/100 g 2.3 23
TMAO mg N/100 g 61,0 48,6
K& A (Lipid Classes)
EEIFEREE 9100 g =2 A2 59,0 51
CTOIOFA = 2IA= 9100 g == 1Y 13 1
DL A=A = 9100 g == N <1 <1
EENEL 9100 g == A9 3.8 32
24 AHE 9100 g =& X2t <0,5 <0,5
2dAHE HIAHZ g/100 g =& A2t 1,0 0,8
ZAJIEIE 0 EHSctol g100 g == A 1,8 3
LA TLE %0 i/\l% g/1009$% Y <1 <1
FEEERE 9100 g =& A& =] =
ERNEFEE 900 g =& A& 35.0 40
| A-ZATEEZE /100 g == A2t 0,8 1,2
= =8 N2 g/i00 g == N 376 442
R g/100 g == A2 7,1 56,0
[ NZZ A g/100 g *= N 103.4 100,2
REREERE
14:0 g0 g == N 10,6 10,4
16.0 9100 g == A% 16,4 16,2
18:0 g/100 g == Agt 1,1 1,2
20:0 9100 g == X2 0,1 0,1
22:0 9100 g =8 A% <01 <0,1
16:1 n-7 9100 g == A& 6,3 6,4
181 -0y (n-7)+(n5) | gH100g =& N&F 15,5 154
20:1 (n-9)H(n-7) 9100 g =2 A 11 11
22:1 (n-11)+(n-9)+(n-7) a/100 g == X8t 0,6 0,5
241 n-9 9100 g =& A& 0,1 0,1
162 n4 9100 g == N 0.5 05
16:3 n4 900 g =& AF 0,2 02
182 n6 9100 g =2 A% 14 14
183 n-6 9100 g =% A9 0.2 0.2
202 n6 900 g =5 A 0,1 0,1
20:3 n-6 g/100 g == A 0,1 0,1
20:4 n-6 gi100 g =& A& 0.3 03
22416 9100 g =& A% <01 <0,1
183 n-3 9100 g == Ae¢ 0.7 0.7
18:4 n-3 g/100 g == A& 1,7 1,7
20:3 n-3 g100g == A& <0,1 <0,1
20:4 n-3 gi100g == T 0,3 0,3
205 n-3 (EPA) g0 g =& N 10,5 10,3
215 n-3 9100 g == A 0.3 0,3
22:5n-3 9100 g = Al 0,5 0,4
22:6 n-3 (DHA) 900 g =& N9 5.1 50
EE NN 9100 g == A 28,2 27,9
EEPNEN g/100g =& X 23,6 234
DCERS B n6)BA| g100g == N 2.1 2
DCEZS AN A| ¢100g == A 191 187
E JCSEININ BN gl0gns N 21,9 214
EERNETNER g/100 g =& Ag 73.7 72,7
EPA/DHA 21 2,1
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S=50dl 10-1192880

H# 21 A1l AA 7] FERotadise WR7|NA P EaE ¢S Ulneal) o B
k] SiE | eu= | so=
LS 2 LS [
22.11.2007]22.11.2008 22.11.2009[ 22.11.2010
=24 wh whb db db
Ere & (Protein) 9/100 g 146 353 376 374
= g/100 g 61,2 57 0.0 0.0
X &(B&D) 9/100 g 236 55.1 60,8 58.4
T (Ash) g/100 g 5.9 6.3
TMA mg N/100 g 45 7 116 T
TMAO mg N/100 g 56,1 140 144,86 148
LN 2 E:
2.0 /1000 X = A9 104 104
6.0 g/100 g E 17 17
0 g/100g e 1,2 1.2
20:0 g/100g NE 0, 0,
22:0 9/100¢g NE 0 0.
16:1 n-7 g/100g == AlY 64 64
181 (n-9)H(n-7)*(n-5) | g/100g 2 & Al 152 153
20:1 (n9)H{n-7) gl00g == MY 11 1.1
271 (n11yHn9)+(n-7) | g/100g 52 A2 0.5 0.6
24:1n-9 g/100g N 0, 0,1
2 n4 g/100g =& Al 0, 05
n4 /1009 == XY 0, 0,2
- g/100g X = A2 1, 14
-3 N g100g == A2 0, 0,2
0:2 - g/ 00 g =& X2 0, 0,1
0:3 n- g/100g NE <0,1 <0,1
20:4 n6 g/100 g IE 0.3 0.3
22:4n6 g/100 g e <0.1 <0,1
18:3 n-3 g/100g == XI¥ 0.7 0.7
18:4n-3 /1009 piE 1.7 1.7
20:3 n-3 g/100g NE <0,1 <0,1
20:4n3 g/100g == XY 0,4 04
205 n-3 (EPA) g/100g == AlS 10,9 10,5
21.5n3 g/100g == XIE 0.3 03
22:5 n3 gM00g == X 0,3 0,3
22:6 n-3(DHA) g/100g =& A 53 5.1
TRIAD A g100g 22 A2 28,7 28,7
SIS B 9100g = X|E 233 233
DEERSADn-6)EA | gl00g =& N 2
DEERFABMMN-3)EH | g/100g FE XY 19.7 19
T OCSUSISA B | g/100g =& K& 224 21,7
BTSRRI g/100g == A8t 74,4 73,8
Ot0l & &k
[([ESTER] 9100 g TR E 10,5 0.5
S FELo A g/100 g CHeHE 11,2 11,6
e =] g/100 g &M <0,10 <0,10
e g/100 g T A 4.3 42
ER g/100 g CHHE 4 4
EESEE g/100 g EteHE 2 1.9
NS 9100 g & 2.8 4.7
Eded g/100 g P A 4.9 4.9
orepud g/00g I E 48 49
Osgl g/100 g EHEHE! 42 41
EREY g/100 g g 3.7 35
orel g/100 g A 6 9
EIEEE g00g T E 4 4
[ESS] g/100 g EHEHA! A .7
A g/100 g EFEHE ,6 .4
W et a/100 g EF A 4,5 4.4
2IAl g/100 g T E 7.7 76
010) e & BHAI g/100 g HHEHA 91,5 90,7
WNEERH
Ecloted=CldE g/100g == AIE 48 63
Cioloral Sl Ml = g/100g =& AlY 12 13
EEEERE /100 g AE <1 <1
FolXgal g/100g =& XIE 3.2 31
EEPNE g100g =& AlZ 12 <05
ZYAHSE WAHZS g/100g =& AlE 05 09
EESTEETEEEE /100 g PE 3.1 1.1
TAMECIOIAE 91009 g < <
ZATEIEAle! g/100g NE < <
ZANMIEIEZEE g/100g NE 3 34
CIA-ZATEILEE g/100 g NE 1,2 <
= 34 g g/100g NE 42 348
BRI EE] g/100g = Al¢ 546 67,9
NEEIEER] /100 g NE 96,7 1036
[0131]
[0132] ¥ "(meal). HF =A™ "ol AAH[NT. &5} FF Fde] i HHE2 47 ATy T

7] Ax7|olA AZxHAL. & 22.
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[0133]

[0134]

[0135]

22 Forberg & 2 E B} 518 dlo] A

s=s3

10-1192880

Forberg Forberg | Rota disc.
2 | BIIAE | SII2HF
EEE HMSIS | HOMSHS
=H:22.11.2007 LS EEE EEE
SAZ:
EEE] 9/100 g 66,4 63.6 66,3
B g9/100 g 5,9 71 3,7
X ?;(—A—éal) /100 g 8,7 10,4
X' B&D) 9/100 g 159 15,6 15,2
T (ash) g/100 g 5.8 13,0 13,4
LIES 9/100 g 1.3 4.3 4.4
== CHeH E) g/100 g prot. 11.1 28,0 27,1
pH 8.6 8.3
TVN mg N/100 g 18,8 39,9 38,6
TMA mg N/100 g 11,1 22,2 29,8
TMAO mg N/100 g 109,7 4421 399,5
= A=
[=ECES] g N/100 g db 70,6 68,5
NENETED) g N/100 g db 9.2 11,2
PNERGEYs)) g N/100 g db 16.9 16,8 15,8
TH(ash) g N/100 g db 10,4 14,0
LIE= g N/100 g db 1,4 4.6
TVN mg N/100 g db 20,0 42,9 40,1
TMA mg N/100 g db 11,8 23,9 30,9
TMAO mg N/100 g db 116,6 475,9 414.9
S A= = OIAETINEl:
PRSNG| mg/kg 2.6 3.6 =
E gl A(Trans) mg/kg 2.5 1,9 <
9-cis mg/kg 0,4 0.4 <
13-cis mg/kg 1.3 0.9 <
OFAEF &tEl, O ~HI= mg/kg 112,0 100 58,0
ClOll 2~ Ell = (Diester) mg/kg 80,0 72,0 50,0
S = 0| A EHI = (Monoester) mg/kg 32,0 27,0 8,1
Ol ~El AAHEI-& Al mg/kg 116,6 103,6 58,0
Al B AIS = OFAEFTANEL
OFAEITALE!, =sel mg/kg X2 28,9 23,1 <7
Eef ~(Trans) mglkg XIS} 15,7 12,2 =7
9-cis mg/kg X1 2.5 2,6 <7
13-cis mg/kg X| &t 8,2 58 <7
OFAEISAIE], HIAHIZ mg/kg X1 & 704,4 641,0 381,6
ClOll~~E = (Diester) markg X 503,1 461,56 328.9
- | A HIZ (Monoester) mg/kg X|& 201,3 173,1 53,3
Ol A~EFIAE - H mg/kg X| 2 733.3 664,1 381,6
OO Y &F:
Ot A TIFEI&F g/100 g CHeR s 10,8 9.2
=SS EtDIAF 9/100 g SHUH Al 14,1 12,4
ENEEEE = 9/100 g CreR &l <0,5 <0,5
BIE g/100 g Cred & a2 3.7
=clal g/100 g SHEH Al 4.4 4.4
Sl ElEl 9/100 g EHud &l 23 9
OF= DL g/100 g EtEH = 8.6 6.0
Edl g/100 g EHela 4,3 7
Srofol g/100 g CHUR &Y 5.4 4.9
T =gl g/100 g Cred &l 3,7 41
ERERS g/100 g CroR &t 4.4 3.1
EE g/100 g et &l 5.1 4.4
HIEIL ! g/100 g EHUH A 3.2 27
Ol = = &l g/100 g ron &l 5.3 2.5
F & g/100 g £Heda 8,0 6.9
EEEE g/100 g Et9HE! 46 39
2l g/100 g £HeH = 8,2 7.0
OOl ‘= &F 2F A g/100 g SHEHE 94 .4 82,8
NEEEH
ECIOtE SCIMIE g/100 g NES 41,0 63
R g/100 g pNEN 1.7 1,3
S-a=2ClMsE g/100 g PN <1 <1
ERIPERS] g/100 g e 8.8 3.1
S AHE g/100 g D 24 <0,5
SHAHE HLHE g/100 g NS <0,5 0.9
EESTEENEEEE g/100 g NS 3.6 1,1
EAMEIZOIEAIS g/100 g PNES <1 <1
EIZ A2l g/100 g 3 NS <1 <1
acig=zel g/100 g PN 43,0 34
2l A— EAH}EI;IE-E g/100 g pNES 1.1 <1
= 34 s g/100 g PNED 47,2 34,8
= =4 Alers g/100 g PN 54,2 67,9
ENE -] g/100 g N 101.,4 103,6
Al 5
Al 4ol HHE Faw W2 AP R Z2YAFSH(SFE)E ol8ste] FEEAG. W T
WE Axd 4,885¢9] w29 FEHAE AR 1) SFE: o|iksteRA, 719k 5009F(Bar), 60T, 703t
o] Ak3}EFA1.8ml /min £7FY] F55%]2) SFE: CO.+15%EtOH, 71$t+ 500¥}(Bar), 60T, 7037t CO.+EtOH 2.5ml/min
T e, WA dA= 1,576g0 FE AN S FEIT. = 49 5ol Bolxd ZAA HHPLCA A
= o) I~ L - = = - 3 = == =]
FHRIODEE AAAPLFAE BALST Fhguch Bk, ol AA AR o 32.254F FEa9rh.
F 29 1A ARvtEISI (GOl S T4 89 Hax(Peak) FHEY] 2HEES HolEt
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[0136]
[0137]

[0138]
[0139]

[0140]

[0141]

[0142]

[0143]

S=50dl 10-1192880

7 29
qdd s 0] E S AN 7k (Ret . Time) |29 o] s o
% min mVxmin mV %
0.29n.a. 17.459 0.2864 2.271 0.29
19 .49C14:0 24 073 19.0301 105696 19.49
21.16C16:0 32,999 20.6601 88859 21.16
11,99C16:1 36,191 11,7034 48,125 11,99
3.9n.a. 37 .28 3.4164 14 . 344 3.3
1.5%n.4a. 43.331 1.5379 6,141 1,57
15.6n.a. 46,425 15,2281 58 605 15 .4
8.81ln.a. 46 873 8.598: 30.64 8 .81
0.99n.a. 50.499 0.9053 3.164 0.99
1.56n.a. 51,294 1.5214 5.744 1,54
1.6dn.a. 57.314 1.6281 4,79 1,67
2.09n.a. 60,984 1.99 6,969 2,09
0.09n.4a. 67.761 0.0189 0,114 0,02
0.11n.a. 63.834 0. 1066 0,424 0,11
0,11n.a. 71,704 0,102 0,497 0,11
0.08n.a. 74 .059 0.0804 0,398 0.08
3.94C20:5 EPA 74,489 3.826 12.07 3.93
0.11ln.a. 80.519 0.1099 0,48 0,117
0.08C22:5 DPA 85364 0.0787 0.41 0.0
1.9c22:6 DUA 87.781 1.2719 4,259 1.3
FHA dAE WA A8920,95% o NFsH=1,023g2) FA IS FEIGT. A4 ¥ gy 9x4
(PLYZ o]FojAH 1%°]3}2] TGRHS ¥ttt = 63 7 3E. ¥ 302 GC2 F4% 4 39| #ix(Peak)
AFEY ZAHEES HojFEr.
¥ 30
A [HaolE  [§AAMMRet . Time) |94 [0] el
% in mV*min |mV %
2.87C14:0 24 029 4 .8099 28,243 2 87
28.9C16:0 33.084 47,7079 182.756 28 .4
1.83C16:1 36,159 3.0407 13.1664 1.87
1.13n.a. 43,304 1,8848 8,204 1.1
3.89n.a. 46,334 6.5129 27.429 3.89
5.40n.a. 46,854 9.1467 35,829 5.4
2.19n.a. 51,269 3.6015 14,095 2,19
1.6n.a. 57121 2.6735 7 213 1.4
1.72n.a. 60,944 2.8837 10,684 1,74
2.09n.a. 68,259 3.3913 8.029 2.03
30.09C20:5 EPA 74,599 50,3764 163.314 30.09
12.11C22:6 DHA 87.834 20,277 68,71 12
SuEe W T AR I5.53%( w/w)e FH HAE oFAT. AA FEE S Ax AR AL F
ko] ok53 2¢o|Th
Al 6
7t 23 349 7eA 108 B 6A7F Foll MAbolM SuER hEFEnt. 3] 108E Z2HF 64]
b o Y BEFoA AAE Si1E21mg/100gelste] 3Ad AA1mg/100ge]ste] Eg W olnl(TMA) 18] 32
1mg/100g ©]3te] YAEATELEFHS 3t o= 99 oA 4oA9] &2 FX9 A Aiet ZihX
~2EEdEdS dHste YsadeE 9ol $uE vwg F9rt. 2t 78 998 8 o] ¥y v
He ZExoz TMA, Iy AAx g AT AFEEZUS 4314 g ATS AFTIE Ao
=
Al 7
S E U(meal) 250g3 AE AL FHRE wA 7)o 3G L. o)A EAHL 1kgo $iE U(meal) T



[0144]
[0145]

[0146]

[0147]

S=50dl 10-1192880

300-500mg®] of~EALMR-S H7lelE Aolth. o] @Yol lkgAHLY T 1500mge] ofXELAAMRE ZEugIthH
Aoj &= 200g9] 2do] 1kgo] §i1E Umeal)oll 3o grt. U(meal)o EFS 1099 Y H7FE dASHA
Fastglom e de] Hrlgo] 14%9F 20%% SUFISw 2 ge] XA Fe uvsgkth. 3.5kg o §aE] IF
=012 mm AlE.2Retsch ZM1 oA ZolHt). o] Zolxl 31| 42 2.96kgth. ©] 2.96kge] HWxH $1ES
300ge] AEYUo 3oz Uy yalFthk. £37](Stephan UM12)9] ZAEELS £ &3S l7]d& nlgoz i
Y d@s] "ol o] o] EFES FAPAY VAAYS Ao r ALEste] £FEAT. AL EFE F9

73t A(meal)ollA 5

ES
ofABHAAME FHERE AldhE A Hub 40%uskth. =& ofiEr LIRS E4 0] el
FEArh, A AL 3 T WYadA 47§ B Hofglglen o] o & ofiEa

|
ol Wert 45 F o] 73t U(meal) oA FEHANL ob~EFTAE T

st WskE A gt M2 &%

o
FE G FEAA 2 (& 3D

f
O

Wl o | A o | FEede| U 2o
)
A4 AAT (AEe E4 AR 2
)j'

ez /100 g 98.0 99.2

o) 2 /100 g 33.6

<15 (B&D) g/100 g 58.9 60.7

7l (Ash) 2/100 ¢ 5.9

=84 ezl g/100 g ctuiz 15.8

[TEN mg N/100 g 10

[TMA mg N/100 g 10

[TMAO mg N/100 g 113

ol ~el2te . fa mg/ke 2.5 4.9 27 2.8

E W (Trans) mg/kg 1.4 2.5 14 1.5

O-cis mg/ke 0.35 0.6 3.1 0.4

13-cis mg/kg 0.57 1.2 6.2 0.7

O} ~EFIALE o 2 F] mg/kg 193 338 1805 197

=

]9 =8 = (Diester) mg/kg 126 216 1128 127

5L - ofl 2~ Bl 2 (Monoest mg/kg 67 122 677 70

er )

o} 2~ B AME -7 ) mg/kg 196 343 1832 200

o} ~El=AkE . f ] mg/kg A HE 4.2 3.1

= ;A (Trans) mg/kg A HH 2 2.4 4.2

O-cis mg/kgA 94 0.6 1.0

13-cis mg/kg R 8 1.0 2.0

O} 2B AR, of 2] mg/kgAHd [328 556

=

Tl ol 2~ El 2 (Diester) ng/kgA A [214 356

2 =0l 2~ ¥ 2 (Monoest mg/kg A2 114 200

er )

o} 2~ B} AHEI - A mg/kgA A 1332 564

2] A AH(Ffa) ¢/100 ¢ % A=t 4.4

= T4 A A g/100 g % A&t 39.7

= A Az 2/100 g & A 60.1

Zetd S8 U 49 ofxElaMY FgHES o] HuE 49 58%E AA|sY). o] ofxElALMES] AAhE X
SuE Y 2US EFsE AN LAY o= AR SaEo] HA AHEE S HoFEr),
oAl 8

Umeal ) ZYAFAFZH(SFR) 22 FEHUT. FE2E 24 I 32004 340 BHoR Az 7
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[0148]

[0149]

[0150]
[0151]

[0152]

32 AE AHE

3 2~ 9} E] Y 519 (Phosphat idvicholine)

34 g/100 g A8+

5 2 v} E] Yo ¥k-2-#} 1) (Phosphat idvlethanolamine )

1.3 ¢/100 g A%

e MEl=(Triglveerides)

48 ¢/100 g A WFZ

= Al 2~ | E(Cholesterol )

n.d.

=
el A Ak (Free fatty acids)

1.0 9/100 g A=A

E 33 A4t s

& Z sl

26.3 ¢/100 g A|Hbd

5 Qu|7F-3 A At

18,1 ¢/100 g AW+4

A

67.3 ¢/100 g = H+=

£ 34 71E A2

R 130 mg/ke
[TMAO 87 mg N/100 g
TMA <1 mg N/100 g
25TCA 9] AE(Viscosity) 61 mPa s

oAl 9

9ol 49§ A go] niug
A o) ourh-3A b W
A AR, JBA 2% 8

_33_
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S=50dl 10-1192880

X 35
Azt (h) C20:5 W3 (EPA) | C22:5 W3 (DPA) | C22:6 W3(DHA)

g 0.117 0.062 0.267

0.9 0.118 0.063 0.270

1 0.113 0.061 0.260

1.9 0.117 0.064 0.272

2 0.116 0.063 0.271

2.9 0.119 0.063 0.271

3 0.123 0.065 0.281

3.9 0.122 0.063 0.275

4 0.123 0.063 0.275

3 0.141 0.065 0.294

6 0.153 0.064 0.286

1 0.1564 0.062 0.277

e 0.165 0.063 0.292

10 0.167 0.063 0.291

12 0.163 0.061 0.275

14 0.169 0.062 0.301

[0153] 24 0.173 0.074 0.323

X 36
A1z (h) C20:5 W3 (EPA) | C22:5 W3 (DPA) [ C22:6 W3(DHA)
0 0.146 0.052 0.260
0.5 0.142 0.052 0.260
1 0.146 0.054 0.268
1.5 0.142 0.053 0.263
2 0.145 0.054 0.267
2.5 0.140 0.053 0.258
3 0.143 0.054 0.264
3.5 0.155 0.056 0.278
! 0.155 0.055 0.277
5 0.179 0.057 0.295
6 0.217 0.057 0.316
7 0.204 0.057 0.304
8 0.211 0.060 0.320
10 0.187 0.057 0.293
12 0.171 0.054 0.272
16 0.166 0.052 0.272
24 0.169 0.061 0.290

[0154]

[0155] o5 Avk: S AP F4 Fao]l T AAANAN TEA VEde nozth. AR 1($iEA
A)el BPA AL gaTol AW oAnr W Ao AWAL FHFIE BT FLEPAFAT 28 A%
A8 wolErh, @ o] SREBL ANACPLIFH R AP Auite] 4 Er EFS Uit X4
(PL pool) ¢8-& ZSAATY. $eE olgel Ahedo] xAe) AQ 9 At 24E AFaed 44 0o
ur o 584908 BRAY. o5 A%e SuBo] AW ARHHow § FEANL nAFY.

[0156] oAl 10.
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[0157]

[0158]
[0159]

[0160]

s=s9

10-1192880

AR A4 TR A THEPUNRIOZ 400 BT, Ao 370 thehis)
* 37
1% & (Phospholipid) % (w/w)
¥ ~~ 5} E] 2 = 2 (Phosphat idylcholine) 16,5
Aol F 29 t] D=3 (Alkvlacyl phosphat idylcholine) 1.7
22—l obd ¥ A3 E] Y 9 (Lyso-alkylacylphosphat idylcholine) 0,28
-] 4 ¥ 29 E] S 9 (2- |vsophosphatidyicholine) 0.52
5 2~} E] o of ¥+2-8} 71 (Phosphat idvlcthanolamine ) 0.59
N—o}- 7] 5 »~ 31 €] o of EH-2- 2} 91 (N-acviphosphat idvlethanolamine ) 3.6
R 23.23
dA] 11

o] dAd e 2 H(meal)lA FE3 o437} SaE Dmeal)llA FE3 A& 3
shetEe EA4E& AlTeth. & 38, ttEelA AWSEAH, SFEE ol &3te] dnk 3 W(meal) & 9o Id5H
SILEZ e Hmeal)Z2HEH 2LUS FE3AUY. $2E Dmeal) oA FE2d 292 dUvt 8 U(mea
DA FE8 od3 vuglsn dAAes 42 o AN sfES FFdrh. 53]1-penten-3-onew ZIZH
Umeal)ollA FEF 29 o eE BXHAoY SuE U(meal)olH FEH 2dolds @AFHA &g}, 1-
penten-3-one> ool BHL U Ao At AFE FoA A HHAUS} a5 oHE vt F8 AR

o7 Wa k. (Jacobsen et al., J. Agri

o

_35_
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[0161]

[0162]

38
I TIC #1z9d9 TIC Hazgd
(SFEE ©]-&3to] =2 A (SFEE 01%0}61 < A
U d2RY F&H S2RY 23 a9
Y o) L)
ol (dimethyl amine) 180403283 22848533
Edvg ol (trimethyl 2552136892 2 % A 49040414<. 24 ¥ A
amine) A, 7+3HA A
L
o] ¥--2 (Ethanol ) 39461532641 X g+ 1426886614 K. =7} o]
g
o} A &= (Acetone) 875959
ol E At acetic acid) 36136270k 3 WY A}
) &l 1] d 7| = (methyl viny || 515894
ketoneO
2-22 €} +=(2-butanone) 28071312 23t 23124367
ofl & op A gl o] = 6231703 404501
(ethvl acetate)
1-t) v g o} w] i -0- . 2 3} 3= 23316404 15380603
(1-[dimethylamino]-2-
propanone )
1- = 8l -3-9) (1-pent en-31 5627101 7o oF3l
one) A HAY
n-%! &} (n-heptane) 20138 q
2-ol e e 16408642k &t Ei Al
(2-ethyl furan)
" TR QYoE 90995¢
(ethyl propionate)
2-v -2~ e (2-methy - 6996219
2-pentena) |
] 2] ¥l (Pyridine) 2085744
oA EH] = (Acetamide) 61690147] % %5 q
& 520 (Toluene) 4359804
A,N ol g 2 Folm = (N N- 1779685904 ¥ & & (ga AAF 2 (g
dimethyl formamide) rden hose), arden
NE hose )
o & -] 8] ©] E (ethyl 1122804
butvrate)
2-ol & -5m & 3 2 (2-ethy - 155047655, 23 427807
S-methyl furan)
e olA El o] E (buty]] 306001 856294
acctate)
3-vl -1, 4-g el o] <l (3- 1617339 qorst WA
methyvl-1.4-heptadiene) A
o] k& 2k (Isovaleric 1528541 A1 AY | o}
acid) 31
e 9] 2kx (methy] 13359790] 43 A A) q
pvrazine)
" o]aure o] E(ethyl 10439143 & &F 7} 5F
isovalerate)
N, N-T] o] & o} A B} ] = (N, N- 9895351 qaA 2 vl
dimethyl acetamide) =
2- 3 E}=(2-heptanone) 7397187 & x| A%k
2- g T2 (2-ethy] 317424
pyridine)
F-E] Z o= (Butyrolactone) 652074 ¥ 3F, 7)
nxo
2,5-1€ ¥ 2k (2,5 2414087
dimethyl pyrazine)
= 3] 271 (ethyl 19092845474 3F EREE S
pyrazine)
N, N-U) | & 32 & sphr}m = (NN 116083(7] &= &
~dimethyl propanamide) <
il 22 1] 3] = (Benzaldehvde ) 3134653
2—-2 B} = (2-octanone) 20681694 A &
vl El=-m] 2 41 (B8 ~myrcene) 261887
e g =84 5ol = (dimethy 32794048} 5 5=
1 trisulfide)
n-t] A ¢1 (n-decane) 1851484 331629
Egvd I (trimethy] 41866797) E-F X
pyrazine) &
1-Ae-2-9] F 8= (1- 9577873
methy1-2-pvrrolidone0
&7+ = (Eucalvptol) AHTE 868411
ol 4 23] .= (Asetofenoni ) 1146344H A, 7] 5 350689
N

5
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S=50dl 10-1192880

[0163] gA] 12
[0164] A=Al WS Eg AMd 38 Hmeal)(F 39-42)F I $F AA & Do 1z Egor YAl
® 39 Ymeal)S W UL3FATH(E 43-46).
3% 39
14:0 g/100g FAA ¥ 83
16:0 g/100g Z A A% 154
18:0 g/100g F A A% 1,0
20:0 o/100g A A A} <01
22:0 g/100g A A A)d <0,1
16:1 n-7 g/100g A A A 47
18:1 (0-9)+(n-7)+n-5) | g/100g AR AT 13,5
20:1 (n-9)+(n-7) g/100g 2 A2 ¥ 0.9
221 (0-11 )+Hn9)+(n-7) | g/100g A A A 0.6
24:1n9 g/100g AAAT 0.1
16:2 n-4 o/100g A A A 0.6
16:3 -4 o/100g A A AT 03
18206 g/100g AT L1
183 n-6 g/100g AAAF 0,1
20216 g/100g 2 A2 <01
20:31-6 g/100g A A A <01
20:4 n-6 g/100g Z A2 03
22:41-6 g/100g A A A} <0,1
18:31-3 g/100g A A=) 08
18:41-3 g/100g AAA T 18
20:3n-3 g/100g A A= <01
20:4 -3 /100g AR A3 0.4
20:5 13 o/100g A A A} 11,3
21513 g/100g AAAY 04
22:513 g/100g AR ¥ 0.3
(0165] 22:6 13 g/100g A A At 6,5
3% 40
* )4 Bligh & Dyer % 2.8
Z3A A A g100g A 247
U LA YA FA g/loog HAAY 198
DEEFEAUAHPUFA) (n6) | g/l00g AA A4 1.6
A
FEE A WAHPUFA) (n-3) g/100g A A u 215
7]
L E LA WAHPUFA) g/100g A A A H 24,0
0166] A 3 g100g AAAH 68,5
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[0167]

[0168]

=]

41

Aol ZEAE g/100g A7 A4 46
o] oA Z A E g/100g AR A 1} 1,0
T op M E g/100g AAA % <l
e At g/100g A A A4 44
T 2HZ g/100g A AA 1,6
2P HE 22 | g100g AAAY 08
Faselddege)nl | g100g AARA 4,6
2o A E g/100g AAA % <1
A dAd g/100g AA A5 <1
T2aEd g/100g AA A% 37
ga-radedEyd | g100g AN 2,0
AA =423 g/100g HAA % 36,2
AA F4AS4 g/100g AA A4 54,0
A3 AA 34 g/100g A A A4 96,2
it 42
o)A ATk Kjeldahl % 60,9
(N*6,25))
B % 927
L}E F(NaCl) % 2,
E7 W eolulN Mg N/100 gram
(Trimetylamine-N)
Eg| v dolu| gl LAlo| =N | Mg N/100 gram 149
(Trimethylaminoxide-N)
&2 o2l z2tE Mg/kg <1
(Free Astaxanthin)
o} ~E} A o 2H 2 Mg/kg 122
(Astaxanthin ester)
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[0169]

[0170]

[0171]

X 43

140 g/l00g AAA% 50
16:0 g/100g AR A8 139
18:0 g/100g AAA S 08
20:0 g/100g A A4 <0,1
20 g/l00g AAAH 0,1
16:1 n-7 g/100g AR A4 30
18:1 (09)1+(n-7)+Hn-5) | g/100g HAA 4} 114
20:1 (n-9)+(n-7) g/100g AR A4 0,5
22:1 (0-11 /H09)+Hn-7) | g/100g A A A 6} 04
24:1n-9 g/100g A# A4 0,1
16:2n-4 g/100g AAA% 04
16:3 n-4 g/100g AAR L 02
18:2n-6 g/100g AA AL 12
18:3n-6 g/100g AA A4 0,1
20:2 n-6 g/100g AA AL 0,1
20:3 n-6 g/100g AAAL 0,1
20:4 n-6 g/100g A4 A4 04
22:4n-6 g/100g AA A4 <0,1
18:3n-3 g/100g AAA% 0,7
18:4n-3 g/100g AA A4 12
20:3n-3 g/100g AAA % 0,1
20:4n-3 g/100g A4 03
20:5n-3 g/100g AA AL 13,1
21:5n-3 g/100g AAH 03
22:5n-3 g/100g AA A4 03
22:60-3 g/100g AAAH 10,0
3% 44

* 2|} Bligh & Dyer % 10,2
ESA A A g/100g A A A% 19,7
T e A 3 A o/100g A4 153
158 Z 32 42HPUFA) (n-6) 3 g/100g A A A% 18
A% EE A FAHPUFA) (n-3) T g/100g AA AT 26,1
=5 X A PAHPUFA) §A g/100g A3 4 28,5
A #A g/100g A A A% 63,5
3k 45

Aol 2P A E g/100g A A A4 25
ol o2 H E g/100g A A A 07
g ol A A E g/100g A A% <1
B At /1005 AAAY 09
E92HE /100 AA A 4 3,1
ZULHE A AHE | g100g AAAY <0,5
Exotedoleheatel | g100g HAA W 128
T2 oA | gl00g HAAH <1
T2 A @/100g AH A5 <1
ELEEEY g/100g HA A 49
J2-I2Ed 2y | gloog AAAT 13
AA FAAEA g/100g A A 63,2
A FYARA g/100g HA A 29,7
A A4 &4 g/100g A A A 9,9
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[0172]

it 46

vhil g Aek(Kjeldahl
(N*6,25))

73,9

A

90,2

YEF (NaCl)

1,9

Ezlwdo}rlN
(Trimetylamine-N)

Mg N/100 gram

Eg)mdojr] ieSAO] BN
(Trimethylaminoxide-N)

Mg N/100 gram

224

e ofxBt ALt
(Free Astaxanthin)

Mg/kg

28

ohEf AN o] 2H 2
(Astaxanthin ester)

Mg/kg

89

1
g

k1
N
~

durted 29

—— 3u%

(Coag.)

o
o

:

| AA

(C1)
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B
H

210
200
190
180
170
160
150

£ 140

£ 130

~ 120

110

Ho 100

80
70
60
50
40

N
e
AN NN
S N
SN N
/ // / —7. aug.
/< / //. / —+—12. sept.
y =0,0817x2 - 8,5983x + 185,06 —18.sept.
R*=0,9173 L 25 ot
\
* -=-31. oct.
4 6 8 10 12 14 16 18
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2= (himv?)

200
190
180

170

3

g

o 140

TP 120

110

100
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s==4

B
H

Jagopue 3d + vdd 'L

o 2 E QA7 #49
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s==4

B

56005.55018sfe2.f

adE

33 AA A #56

L2

4940 pue 3d + V44 'L

27—

0,74
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