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*HAUS-ett, 77)1.)1/i5-)1.)±,VEzve/RttiIittlIMOM,VGA'At,k 

2 0 1V,_LOWS < Lt 1 -Dot,APqOplIgMK6 , =irc_kh 6 tsoliR 9 , 	— 

172 'y H_ C—PUF A (target LC-PUFA) LfC5-4-Zt/a7VZ„ V-z_-_, *HA 

OfTett, 1=irc_C6fsoliR9, Vilti-tti-f7J-7/J\6,f4'641.1-c.TMElitLA-

ti.zlIglIhK67)1.)1/i5-)1/)±,VRttiIittlIgIlhOM,VotiOnxttA0ollgIlh 

gkolE/70):[,a(z-pk,\ -cutil-4-ztaaez. NA_ a, IIIMK67)1.)1,i 

5-)1,),Iva)A'AfA 2 0 1,),_LOtionanot L MittlIMOM,VGA'Atk 2 0 

1,),_Lotionfignot, At:, 	rA. Atk 2 0 1,),_LOA01:11g1hOk_l LfC5 Li, 

ItMK6 77 /l/Ji/IT-Ji/)±,VODA'Atk2 2 0AOHJIMOkLiStilliMOM,Vo 

WAS 2 2 otionalhgt, At, 	FA'Atk 2 2 otionangki Lf-i5 -4- z o  

[0012] NM, Vilti-tti-f 7J-7/J\6,f4'64-LzTAWEliofittacit, 	.J_t1,V-e3+,4 

gO*Mgen10641.-TOke.*Mg-CUMM,:ct-D -Tanft03A1 

"ff -)0(7)---eV•), 	-172 V I- L -4-WitaA,APq01:111g1hOk, 	.-172 ‘Y 

L I, 1-soltnnkb \ 0 itZt < 3A1E-4- Z•J_. Le ---e 	tsb \ -D it 0 



R 2 4.4-10T&NIAIW2/1 > E-=_.I'll'EW4--t,'T 'y1 Ylia °ski; ri :P.R fl*WiR 2 (- 

-ga-*), E•MW ri ID p YI10 '*)4 0 '1 §,W ri ID 	‘T1 -21(6/=_I s __1,ttl2 c T -21 

gs*0--1‘1E*(,) IDcIgEMEICD.-/ .\ciqVCD./ES'4.V.-'21E1Eqra [91001 

°sw__EM10; \I-V.- 	'RcIMIMERVIN 

03 3 — 9 i g*r,-, ‘s_f_*w.,q-0_\r-roANa 0 	• c 0Na-Pi-040E1 

IMEI0*V 'R 4gEME11:10,3*4G0Trr 0 3 g*WD I 	R > ',1"s%'D-4.:04 

cIMIMElliEMTIxAaWafitir-Ti(*irtaigwaig ‘s_f_*w,q,,coTri 

%Nao 9 0Na-Pi-040EME101=1:11EP 	'TIV4110,,s1D -21051-0E0i* [91001 

°,1-V.- 

‘R 2 sk,i,, V4ii10;s4.1R-2.106-0E(E4*s_f_g* '-2ba4V ' R -2 (- -g; 

gs_WAls ID :-21*1,-Is ,#,J,,'41 ,#,J,, ciV4ii10,\I-V-40EMEMY ,IN0 3 3 — 9 

1:4*.Y,I; Co*WgCo _'r-i% NS 0 	• c 0,Ne-riaigEliagotkiv ‘ie'.,q-c( 

11;40s4.1R7211-4-t_,ITEliMaW- TEW4-t,'T ---zifl ,21-21gii0cIgEMEII-AW*4G2M1  

s_f_R-1 (41 — .& 	‘ 2-‘1HEIT't-FITE%1 1*1•1-V-4Mr [ltra ‘ )--- (14-21V1402M1  

'R -2 s_f_WHEIV140,1-V-4gEl'aEll-AW*4G0c- i 	R >1'.0T\r-f 0 

3 g*.*10WilWEIIMEIP4TTIxAaWafitir-Ti(*irz--yu 	,#,J;..ci 

z -1- / 41i10,,  'TITi-V,110EK41ias ID '21VECD W21ICD E(E14*=,-/ [17 I 00] 

°,1-Ig 	'R -2 Sk,i,.V4iiIMCD.,_,,  

s 4.1R :-21051-0E(E4*S _f_g* '::ba4V 'R 2 (--gcliM,,n1S ID-21*i,  

,1',,q- 	[(11)1J4, S -N R -21 	1-4,t'Tr% IWO ud0C—ud I 	• 0 2/gVda714-i_TO 

000 c 3 —ao 9 1 	‘2.0 HE( 	TriiMI I-g 	4ii!Trnti'df ‘2/1-4:11V-W6122 

11,,V 'R -2 s_f_WHEIV140,1-V-4gEMEllil0,3*4G0c- 1 	R >:1:0T\r-f 

0 3 g*.*10WilWEIIMEIP4TTIxAaWafitir-Ti(*irz--ziuG ,J;..ci 

-fi-f4ii10,. 'TIW - colEIERii10;s1D -2105-Kpq-KDE(E14* 	"--zz CEL007 

°S i 1  D__ciR 2 S -fAND--*-V.-‘1WI  clff > 1:) 	ri 

ID 	cIgE1,411:103*22111,VS_f_R -I (' II — .& 	'D-CD (- -g,ittl ri ID -21 Fe51 

tUDD--*),-V(RaW*),-1MTEKD -  "21 1.1-1I S -fAlWo,  d CI d — 0 1 -I (' 

II — .& 	\CiElEqra=-114G t' 	•\Ci 	-i i'V 41i .ltil, 	(- TO -2 	'TID_E(E4* 

L9IZ80/tIOZcichl3c1 
	

0 I- 	 908£80/S1OZ OM 
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3.5AtL (3.5AM/g3tA,±,E)”16,)c-,'s -ft, fitg',-4gt.c_s-3(1zNIg 

nnto3At41-z•J__Le--ez. 	it, Vlti-ti-1 7J-7 	IJ\. 6a)M4A 

Ttt, 	-if 'y H_ C-PUF A ct 9 tri-WIYAOMMOlannt, INA_ a 

j ikAtk 2 2 ODAOlannkR ttp-ikAN 2 4 otiOnlIgnOtoYA- $e, -42tL%-_1 

1;t1.-ck,\ zttA, *111-tCW-/J\ 1;,f4' 1; tLitzt4A ct 9 t -1,401hAr=iez. 	•J_. a) 

ct -) tsVilti-ttAition4AOHJIMka, 	.-i72  'y 1-LC — PUFA6ca/<--C 

-1,43±E-e.A,, ,e1-4<, R-31friMLS-3(1ZA01:1,4%)Ite0 .J:. L eR,±, --,'S 41, 

it. "ft-D ---c, 	•J_. to; oralMnItnnt 	< A-tilltti-tt WM'o(,WEli,-4 

igTztaarcit, •J_to;iYWsottA-vc_FIEL -4-zff,WElirca/<-c-h40,4%) 

3.E .g., 	N11-5, 	±,4,Z.E.g./16RL -4-zzriLiVR,,±,-,'sti.tz_.. 	N11-5, 	ILLAtti-r7j- 

7 	j.,\. 6 off,p4A 	,-*,,ig L, iikAt:,k 2 olv,_Lot,,,MqOplIgnOtoYA- $e 

FA<, J_to;ct 9 trItAiY-AontiMnanntaYA- ViciaoNtInh"f4 

zrcit, -ARIL%-_H;ti.-ck,\zttA,ei-ttA-b\I;off,r4Act9ETLA,\Alt, 

INA_act 9 -1,4021.Aite5R61;ti.z. - ---e, ct 9 -14021.A40,41ig 

,"ff -) L„-4igont .c_ttt --,'sti.i-sb\-DitlIMObiC3, obtIciz, MtMIgn 

Okenti-ttAitirc_Rt-4- z•J_. LeR,±, --,'stLit. Inti-ttAitirc_Rt LitAtiC 

IIMOkoitirc_tt, AI.oMoiStEVAI.J.1-c-if V I-LC—PUFAb\ 6t 

-4z t oe-A- ti.-ck,\ z L 4A. 1; 41., MtMtnntoYA- sotitoju 0* -D 

-c, 	.-i72  'y I- LC—PUF A 0)-A- $bcfE_CF -4-  zihArbiez J_. Les ±, 

tit 	Vilti-ttAititL-if 'y 1-1_C — PUFAb\i;tt,itAtMIMOktt 

, ZAHt/01=171-7-c — CE110-Ct, g — it V I-LC—P U F AL 

5thAn6L3AtT 	4:01hAltle 	9, Mirgnti-ttAVLS-3(1Z 	— 172'y 	L C — 

PUF A GYA- $01E_CFEZVellY$ VECF OR t L tc1.= Z j- L eR, 1±1 --S tLito j- 

to; ox J. Lb\ 6, 	-if V I- LC—PUF A 0)-A- $bcfE_CF litcAti-ttA t: 

,-11, --c3I$Ht.L.01=17 I77 4 -VC.ctZfittIM-Ct,  xth$rlig-CtS0 

•J__LIJ1E11J Lito  

[0017] *RP] tt, J_. OD ct ', tSAtMIMOttLZ PI L, 	— if V I- LC—PUF A 

Ofittl0fitl.L, A'Atk 1 6^-2 2 0MtMIMK60-As$0461)ililLorA% 
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/J`6, SM-vc_t, VITJi-tt -A-ti•Mii0±4,4,C,110 -cfitgAiii7E, j_. L Vc-ct 

-c, Rtt, iikAt:,k 1 6 — 2 2 a)MtMIMOtzfi'1.-A--4- z ct -) vc_fit 

g',4iii7E --) •J_. L vc_ct: -D -c, MIErc_, OiScl: < -A-A- So 	—17 2V H_C — 

PUFA 	fit_Tz,-- z L 0 -3 %-_Msc_a-i < 0 	tom , *RHAtt, 	•J_.oct -3 t-s) 

 	1 6 —2 2 oMtM1MOttLZ PI L, 	—if V H_C — PUF AGAMI  

Ofitg, L,  j ikAtk 1 6-2 2 0MtMIMK60-g$0)±16,)iii L off 	,75` 6, 

10_,Aqzt, iikAtk 1 6 —2 2 a)MtMIMOtzfi'1.-A--4-z,'Nti-ttAa) 

, 	—if V H_ C —  P U F A 	Al, \ As 	$ --e "gs  tilattt A 	9 55th$ ct 

C14 Z it.6 VCA* 1.1 .-- 	eZLl.\iR,VC_a-i < 0  *BM S.-  e tt, A'Atk 1 6 — 

2 2 0)MtMtM031, -itZ.:C6401N9, $t: I-MtMtnnti (thermally 

produced fatty acid) j 	Lf-05 -4-ZtaaZ„ 

[0018] *RBA vc_ t 0.  z t43, 	1 t: ct 9 "f'4' 6 ti.tc.AtICWEW*RIE111 vc_ t 1,1 Z IR t 

1-tt Eli 	, M vc_ =it 0 MN 	PA., IN A. 6 	Ht 	L. 	1=1 7 	7 4 — VC j11 0 

ZJ_. L t:..ct 9, -1,4k,\ -A- S-- 	— if v I- LC—PuF A 	.-gt,,Mirglatttt)Fli 

,/f'4'z•J__Le--ez. 

[0019] NM. *RHAO'itiOff,VtLctZSIVAttttAtt, IIMK6 77/1//1/I5-)1. 

MEzvVRttl.MEJIMOM,VGA'Atk 2 0 /-).-E0 t7AP ,01:111MOto -A- 

Se, AitiolIMOkoatiM 'O) 9 ORE%— 9 8M'i'% --e 	9, A'Atk 1 

6-2 2 oMtMt IMGYA- Se, A iti olIMOkoatiMMo o. 000 

1 MM%-3. 0 M 'A' °A -e 	9, A'Atk 2 4 ot,OHJIMOkEzM'Atk 2 2 a) 

AOHJIMOkoat,f-A- Se, AitiolIMOkoatiM 'O) 1 . 0 WA  0/01V,-F -e 

9 ,kAtk  1 8 o—fdPqMIIMOkaYA- Se, A iti olIMOkoatiM A' 

a) 5 . 	oVi'%1=),-F -ez, 	'EA'48,1Xti-ttA -ez. 

it Vt HA oft Off,#,Rt:_ct Z SIM ti-tt A ol'iSLI tt, *RBA oft o),V 

-ezk,\fti.eaNti-ttAol'iSLICEllk,\ -c, g-7  VV 2  V I- L -4- zi-ts< 

L t 1 -DollK67)1.)1/i5-)1/ff,VEzve/RttlMtlIMOM,VGA'Atk 

2 olv,_Lot,APqMIIMOk -A--4-zVilti-ttA 	•'f'4' z •J_. L, "f'4' 6 ti.itAt 

tAtz-J4L-c,IMt/01=171-74—CEllokaNZTI-3-(7_L 
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, Atic, 

[0020] *RIEIA01=fM6Lct ZMINti-ttARttVilti-ttA -ett.a, -1,4 -A- S-e g — 

it V I- L c— PuFA 	-A'--4-ZRft-A- 1_, ,f4Z0--e, 	tTn, 	)1,))<> I- 

, EtiTn, ibfila, Asilt-03T,I, INA_ aATI'ItAMRW81#A1J, Arl 

A;itoDM, 	11.1#Rttg11451t:_s-3k,\ --ME11-e 	Z. 	it, *R13)JoffMt: 

ct ZalfMti-ttA01'13.51-ett,a, *RBA t: ct Z -,03-A- $0 .  — it 'y i- 

Lc -PuFA 	-A--4-z,fati-ttA5-th$clz Cf4z1,3,SLI*1.11,11 -4-Zo-e 

, 3NIXti-ttA0i$,:lz <fliA4z J__L e-e 	Z. 

[0021] *HAUS6LS-3k,\ -c 1-Vi'i L0,1E-6t, ai-L LitifItc:(1--etti-s<, fthoT 

fi'LlEffetLE( 1.1 -eV-sk,Ntaa-e -D -ct '- 0DVI'0PfigJJ0HiYgei*AZ-L'sti.ti, 

a, 	*111,1,EfLA- ti.Z. 

---J *PlEftLS-sk,\ -C I CE110--c7itt.ittk4ntlatt, 	-01-ri,"*(,:_,ENi,-,'s 

ti.ztkiritt.TtiA/JvirlEzthRMIL L-c-A-tiltIm 	,-7 -4- toDL -4-  zo 

*HAUSt:_s-30-c, EatttitioA-C30Ett, EatttititiC3fLI,A -4- 

zi-ttNeM,k4? -4-ztaa, Wc_C6tsoFR 9, Ealtitirc_4? -4-zgiA* 

NottNoaitoNS[1-4-zo 

*HAUSt:_s-30-c, EatttitioA-C3ayg- $tt, EatttititZ3vc_giA 

-4-zi-ttNeM,k4? -4-ztaa, 	, vc_C6i-som9, Ealtitirc_4? -4-z 

gOktkotttNoaitoYA- $70_A-4-zo 

[0022] *RBA Vc_ 8 k,\ --C VintICEHJ L tt, Inti-ti-1 7t7 	W1,5L L --04641 

, CEME-F--e7j0Vti-ttoMattt--ez. Vilti-ttArcit, AOliatt 

tiOlilltnnt, 	') >JIM 	Z 5-1=1—)1., 	"i) --t 1=1 —)I., 	-- 	Z K, 	Z 7 4 > 

"It N, 5-)1// -I K, 	7 	ti -I K, 	I- 	7 i 1=1 —)1.-VEIErlt3e-A- 

41,, MRxttMRIIMOktt, 1-tVEIErtiC3t.c_s-30- zWiCannkL L t 

-4-ztaatz. 

[0023] *RHA6c_s-3k,\ --c, 	Fltnnti Ltt, 0.ittA011 -  L < ttMRIIMOk, MR 

-1- i_i < ttMRIIMK6 77)1.)1/i5-)1., 	i- ') 7 	)l/ 	",) --ti=i—)k 	:')77  

)1/ --t 1=1 —11/ , 	) 7 	11/ 1 ) -t1=1— 11 / , 	I) >MN, 	5-1)11/i5-11/- 
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'tit:- As 	tl.Z annt 	10'=_,J1 	L. WiClIgnOkL t golA_ 6 W4 Z . 

[0024] *BMW: 80-C, -irc_kh 640FR 9 , anot -g-ti'matttoffstL-pk,\ 

--C tttl 1  IT z tmaez. anot -g-ti-ibatttoff,aL Li -Cu, 0.ittlIMK6  

TF,fe, anK67)1.)1/i5-)1.)±,V, 	"i) -t I) )1/i 	5-)1.)±,V, 	I) >awe) 

TF,g, 	5- ,))1/i5-)1/)±,i1M-tiZ J_. Le-e 	Z. pi,  -0111MK6 A-ti• 

mattt, VltICEIEFIzi, *-0)±,te-e-g- 	tvc 0 -c t ct <, 	2 -D1-)._EOff,V 

omatttL t,--c-g-ti.--ck,v-ct,tk,\„ 

[0025] Vt., IIIMOk-s,E-4-ZElz, 	ikAt,k, 	a*liaot:,kEzzselaotaPh 

, -4-t,Tti,t,k-*-  L 7 )I. 7 71   V 	CE110 -0:91 I rligt:Littk111-1,CE110 

Z .j_. Le 	Z „ INA.a, PIkAtk2 0 ot,01111MOktt FC20 : 0] L V,E--,'s 

tie, p-ikAtk 1 8 0)—Mq0olliMnilt I-  0 1 8 : 1] 	L .sV,E --L's ti„ :')* 

- 1,  - ') i 	Aktt I-  0 2 0: 3, 	n —  6] 	L 	,!,8 --,'s tt„ 	7 5 	K >oktt 

[C20 : 4, 	n — 6 _1 	-L-sV,E--,'Sti/f4Z. 	J_.0)5I6tM-Zt:..(4.171%-_1T 

9, 	J_.0)51t:-At-D -C-s,E-,'Sti.tz_-.11g1M6(z --Do--C6t, 	-Z -Cti.tr74gt:.. 

147f -4- Z•J__Le--eZ. 

[0026] Vilti-tCEli vc_ 8 tl zlIMOkoat,t-A- $tt, Vilti-tCElios'i' oiNA_ a 8 0 

a  iiicycd.),_E, 	9 0 M  '1%1-),_E, 	9 5 M  '1°/01,),_ER (4, 9 8 M  '1%1-),_EL 1-  Z 

Le-e 	Z. ntICEIEFrirc_41,,f4ZitoDiC3 --e-D -C, IIIMOk -A- tco,N 

taw Rttanot -g-ti-matttoanoti-;o4-ay,misLL Li -CU, 	1 ) -Ez 

')>, Z51=1-11/. P-ikf LAK A, 5-)1// 4 K, lti 4 K, 	17m1=1— 

)k 	I) -Ez') )1/IT-J1/0) 	I) -Ez') >ratt•g33.S. 	') >K60 ') >ntrRtt.53 

3.,S, Z 7 4 > a i > rRtt,g33.S-IYti 641z. 

*131MS-ett, Intt-gf*b\ 64±, Lit.k:t.loAxs---eztatttomattt 

, Vilti-ttA0ALEli Lf-05 -4-  ztmae 	Z. 

[0027] *RBA lz 8(1 ZlIgIM6 77)1/)1/i5-)1/RttiIittlIMK6 L tt, -it011iM 

OkfUR=i7f lits0FR 9, Vilti-tti-r 7J-7/J\6,f4'64-1.tc.ALElit: 	i,--auzIK 

3A7t3, 	77)1.)1/i5-)1.4L-ViliTttl_,--Cf'4'641.1-clIgMk7)1.)1/i5-  

)1/03aattt Rttintannkomat 	vi -4-c, 
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[0028] *RBA t: 8 t.1 ZEIEF1=1011MOkoat,-M'AILW4-zlIMK60-A- $tt, JIM 

KIJM:_a-ik,\ ---c A-k--4-  Z. IIMOMMt, 	M:At -D -c5R6Z •J_. L /PC 

zo Af4gYgrcit, ge-kIcl*L tsZEIEI, IVR7)1. 	—)1/LAMCE11k,\ -ci 

5-)14b L. IIMOCEM(7)1.)1/i5-)1,,f4Z. ;k,\ ---e, "f46411-c.IIMOke 

*77)1.)1/i5-)1., 7.IKAA4 A-  >4b4,±Z' (F I D) 14 	opiis z 7Cl7 

I- 	"7CE110-c*3*-4-zo "f4641.1-c.)11=1717-1-0D-ti— F 	:_ 

l,\ ---c 	figngtrivz.,$H 	-4-  z E— 	pit i_„ 	Agi lent ChemStationTE7)1. 

') XL. 	(I) Es:')a >C.01.03 [37], 	Agi lent Technologies) 	CER 0-C, 	&J1 

IMkoE-15R6Z. IIMOk0DE-10)*,OntLW4-Z-E— 

R0D$t -D --c, IIMOkANCL -4-Z. _EAVAIJ7fItLct 9 "f'4' 6 ti.i-c 

1%6t, iO4  1:1=10NIMOIMMA'%Lpd—L -4-zo H*A4L'34-- ( J o c s 

) $1j7f 	aifAjt3MMOI 	20 1 3 	2. 4. 2. 	1 —20 1 3 	jt 

Mg} 	(F I D'11113n1f1=17 I- 	751))3z, p 2 . 	4. 	2. 	2 — 2 0 

1 3 	IIMOHM ( F I Drh'3Eits 	1=17 I- 	751) 	fl,',40) •J_. L 0  

[0029] ViltICElie, anot7)1, )1,i 	5-)1,):[,ivRveihY.Itimmt):[,aofignoti-;k 

m-oanot -g-ti-tma, anot7)1, )1,i5-)1,ff,ivofignotRveo.ititan 

OM,VolIMOM-;01-011MOkVtiltICElib\63A1E-,'st--c /3\6, glIJ-Z -1* Ltd: 

ZJIMOkAMCglit4 Z. Vilti-ttAbN.611MK67)1.)1/i5-)1.)±,VEzveiS. 

MillM031):WeolliM031J-),M-011M0313A1-,'s -ft Z 	51L Liz tt, INA..a, The 

Journal of Biological Chemistry 1958,233:311-320. r.-.M75-,Stv-COZIT 

-rotit 	/0 I=17 	7 4 —, The Lipid Handbook with CD-ROM Third Ed 

i t ion CRC Press Taylor & Francis Group (2007) 	(Z.M75-,Stv-COZME 

1=171"7-1 —-,0D51 1:.4 -4-Z•J__Le-eZ. 

IV,-F, 	*RIEI)J0-,Ve6: -D k,v-c,N,131J -4-  Z. 

[0030] ( 1 ) Intwil 

*Rplo—set: 8(1 zViltICElitt, 	IEIE11:1=1011MOkoatiM 'A' a) 5 0 RE  

°/01-;l_E0D-A- $ -4-z, IIIMK67)1.)1/i5-)1.)±,VEzve/RttiIittlIM 

okffm---ezi_ts < L t 1 ODA' AN 2 0 1,),_LOMPq01:111MOk L , Ailzi 0 
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annkOagitffiNG) 3. 	0RE°/01-).-FO-A- $ -4-Z, )%lkAtk 1 6-2 2 

[0031] 

G)MtMtnntiL, 	.-A-ti•c, 

IX tICEli tt , _E 't I, it ct 	VcAt t It / -I A-7 Z 	ES L li ---04 6 ti.tc. t 0 

--ett.act 0. Vilti-ttL 1,--Ctt, ItNtaNti-tt--ett.act <, AM (algae 

) EzzffilA (fungi) 	1,1Z J_. L /PC 	Z. 

ANL 1,-ctt, 	7 El) >a 	(Labyrinthulamycota) A.J_tizz_-_.L 

	

MAL L-ctt, 	)1/5--ril 	(Mortierella) )N, 	=5=s -i7J-t 	(Co 

nidiobolus) 	a, 	74 	r,.LN 	(Pythium) 	m, 	7-r 	7 	(Phytophthora) 

a', i'=:> I) a —.A (Penici Mum) m, 	Kti) a—IN (Cladosporium 

) m, 	A 	i —)1. (Mucor) m, 	71f1) a—IN (Fusar ium) a', 	77)1,*)1, 

(Aspergi llus) N, 	1=1 - F HI/5 	(Rhodotorula) IN, 	I> I7 	5 	(Ent 

omophthora) IN, 	i-) Z t>:')',1.1, 	(Echinosporangium) )N, 	Ez -0 e It 1 

1=1 	s  ' =7 (SaProLegnia) X75`614:Zgct 9 5 E tR -,'s tt. Z Ws < Lt 1 fM .  

ti z ji L e--e 	Sao 	4:75\ - - e t , 	A/5- 4 =lies(Mortierella) IN tz..-  X -4--  z IX 

ti-tteEr, 	I, k,N. 	)1/5- 4 ilINTLIN-4-ZIXti-ttL Li -CU, INA_a, 

)1,5- 4 i 1, 	• iii>ij 	(Mort i ere l la elongata) , 	)1/5-  4 1 	• 

i-:>"77 	(Mortierella exigua) 	, 	)1/5--ril 	• L'i=i7 4 	(Morti 

erel la hygrophi la) 	, 	)1/5-  4 1 	• 7/1/ Et 	(Mortierella alpina) 	 

4))1/5- -filAEIN6CA -4-ZIMIti-tttiZ zriLe--e,Z. 

[0032] *RBA t:8 6.1 Z A' AN 2 0 1.),_LoMPq01:111Mtirc.. tt, =451.),_E, tzT 

L < 6tEifil.),_Loti01111Mtle-A- ti.Z. t7APq01:111MIWA'Atktt, 

wizangtoA'Atkari -4-z,, 	ikAt:,k 2 0 1,),_LOMPq01:11tnnt L li -C 

tt, NA_ a, i' AN 2 0 1-)._E 2 2 1-).-FOMPq0lilltnntitiZ L'i Le 

,, Ai*nr.:tt, 14 	1)-:')i>nti (C20 : 2, 	n — 9) , 	*— .1,  — 

1) ) i>ntil (C 2 0 : 3, 	n-6) , 	Z— Kok (0 20 : 3, 	n-9) , i 

4 	1)-5- 1, i>otri (0 20 :4, 	n-3) , 	77 - K>oti (0 20 :4, 

n-6) , 	i-r 	1)-, '> . i>031 (C2 0 : 5, 	n-3) , 	11)-5-1 
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>01'1 (C22 : 4, 	n — 6 ) , 	1 1)-, >qi>ntil (C22 : 5, 	n —3) 

, 	1 1)-/'>i>K6  (C22 : 5, 	n — 6 ) Ezve K 	1)-  /\ -It i>K6  (C 

2 2:  6, 	n— 3) 	J-1,1Zj_.L7V-C,Z. Nti-ttAtt, 	j_tt.60t7A5 

A01:111MK6 WS< L t 1 -D-git,----ek,\tt.act < , 	2 -D1,),_LE(7),a4-Dt--C-A- 

/-1,-Ct ct <, 	J_. tt.60MPq01:111MK60 -3 tint1R--,'Stt.tc. 1 --D 	.-A-,7.)., 	- .0) 

fthOMPq01:111M0k -A-V-sk,\to)---e -D -Ct ctk,N„ 	it., ViltICElitt, 

— if 'y I- LC—PU F AL 1,-C, _EA. li tz_-.A' AN 2 0 1,),E 2 2 1.),-F 0 7A5 

ti01:111MK60', -50Ws < Lt 1 -DA-4-Z t 0D-ett,a, *Z0) 1 -D 

Rtt2 -D1,),_E -A-V-SkiNt0)--e -D -Ctctl.N. INN_ a, ViltICElitt, i -I 

It :')i>031 (C 2 0 : 2, 	n — 9) , :')*— -y — 1) ) 	Ati (C 2 0 : 3 

, 	n —6) , 	Z—Ink (C20 : 3, 	n —9) , i-( 1)-5-1-i>K6  (C 

20 : 4, 	n —3) , 	77 5-K>031 (C20 : 4, 	n —6) , i-iii-,.> 

'i>031 (020 : 5, 	n —3) , 	1 1)-5-1-i>031 (C22 : 4, 	n — 

6) , 	1 1)-/'>i>K6  (C22 : 5, 	n —3) , 	1 1)-/'>qi>K6  

C2 2 : 5, 	n —6) EzIf K 	It , N 	It i>nti (C2 2 : 6, 	n —3) 75\6 

tsZgct 9 in* -,'s tt,tc Ws < Lt 1 --D -gt•co, NJ_. Le-  - - e 	Z o  4:8, 	J_. j_. 

--et,APq01:111MK6 	''A's 	is k,\ Ltt, 	,-J-*Lts ZMPq01:111MK60-AsS 

eAl=1=1011M0kOati-MMO 5 MA'%5MRtt 0 --eZ J_. L 	.741] -4-' Sao 

[0033] anK6 77 /1/ .J1/i5-)1.)±,VGA,AP ,01:111MOttLS-30- Z7/1//l/Itt, 

L < tt, A'Atk 1 —3 077)1.-)1/I6i7& j_. Le-C,, )( 	)1,a, i 

)1,a, R6t1mE)l/Ie6f6tt.Z. 77)1.)1/i5-)1.)±,VOMPq01:1 

IIMK6L li-C tt, 1=itLIJI/i5-)1.)±,faxtt)< 	)1/i5-)1.)±,feo)t,''ffi 

A01:111MK6 TZ J_. L 751T 	1,00 

[0034] ViItICEli Vc_ 8 6.1Z g —if 'y I- LC—PUF A, N1]-5, IIMK6 77)1.)1/i 

5-  )1/),V)3z ve/R ttiSICIMOM,V0D' AN 2 0 1-;1E0 	flPq0011MOka) 

-AsStt, Ail=1=101tIMOISTMEO 5 0 M'i'°/01,),_ETZ„ 	. —if‘y I- L 

C—PU F A 0-A- $7V 5 0 MA %'/N--ett, 3(i$ct < FA-AsSoD 	—if 'y 

I- LC—PU F A 	-A'stiiittl--,'StLitAti-tCEIEIMZ J_. LeT 	tso 0  Vilti-tt 
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gill ----811-697iiv I- LC—P U F AO-AAVt. ±iLttLitok517-. iit(tIA 

;63011EVihititai* I., t 414 I'D ti,tzlii Li" 6 . 
[0035] ittltME131:=81-t6 	--)7'•Y I- L C—P U F A 0-A-A-Vt. of9 PA*.t < / 

—5' v I- L C—P U F A OUN 	Afill- 	tg.AiJN G , 51:131:1:10fiklAig0)*Sta 

20 6 0 21-%1%).±-e 	6 L. L fftiT• 	I. <, 702-I-%P,ti-Cz6Z Le,,, 

91zTV:< , 8 0 Iff.%1;),±-"C .6 Z LeElz#IT 	l. < , 8 5 22%1a±"C'& 

6 L LffiM1---49tff* L < , 9 0 	1-%1a±T & 6. L ffitq1:37." 	L < , 9 

5 220APJ.±-tz 	6 Z L ffiRlztlztIT* L < , 9821-%:-CZ .7_ LIAR t 

itT1,(.'0fi t_-. littlftiE111:811. 69—Yv 1- LC—PUF ,40)- 	*1t, 

;E131:00fliVintOffi+22050V-E-%-98V*%, 60**1%-98-W-a0/0. 

70V-E-%-98WS-0/0,80e-g-%-98V-E-%, 85V1-1%-98WS-0/0.90 

64.1%-9822%. Rlt, 95W-R0/0-98N-E-%-"C7-Ct ck I, No  

[0036] *RBA 04/MIWEI1 It . ;En 113 OfiNfihitirD 1p1-2-A0) 3 . 0 r-i%1V:F0- 

-e, Pl*r(16-22ONAWigiihitt-to 

NAANiinitL ft, _hilt L., it-  ck 517-, ME 0), 5 td:A5lakullz 4 5 MI= 

-DT. 9—ifvf-LC—PuFAI: 	fit(= 	6-2 

2 0)11111MAT .60 WS, NAh21111 itlt, iZEOck 5 to:A201g17-4 5M 

Izot-D -r, 9 --Yv 1- 1_ c —P U F A ff3M, RitILWIL6,7_LIcck -D 

TIfilt611R1101LA-k G41.6ff, zOiftitilzfiNZt tLtd:O. NAKIIMit 

O3f3 	1z-DOTItt*Iz$111311(ttS < , 1111hit7)L,4-)1,i A i-Mini.MItitnirlit 

11i 	3fAllzfiRtt tLtd:LN.  

[0037] Ii1EtrA5E1311:1 17-*V16R/11411MitOniatAttlft, triemmo-A*, a 
Icairti1z-tI6 —liz v I- L C— P U F AO)4M417_,k -Dtatd:Z. 

ATIEJIMItOgilfr:L 1.--C It, 9 —it v I-LC—PU FAO) 1-5 >Anti 

1*-C.6 LA-A_ G41,6 	(Journal of the American Oi I Chemists' Society, 

Vol . 66, No. 12, pp. 1822-1830 (1989) VA) . Mt, 9—if v 1- LC—PU 

F A Izt-VIZM*=Iiiiitiffil3Wir* =,x.-e ,t 601zAzt LT, F1114111 

At 	(J;,YI*ZIefift113310)—ERft- "Cff 1- 7 >A 	1._ ZIE Litt OD 

RT1 44:MA (10101) 
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, 	MelaoltoMegz..RE-,'sti.-cAfA'=**Iiat --Dt a)-L4A..641.Z. 

[0038] 	MtM1MK6 L liztt, INA.. a, 1-).-F0t 0 751,16 tt.Z. NtItAtt, 

J.),-FotatttoDk,Nfto5vuL -DR14.2 -Di.),_Lohda).abt- A-ti•J_ LeT 

Z : 

8 z, 	1 1 E -i-f ait:')i>nk, 	8E, 	1 1 Z -i-f 	it:')i>ok, 	8E 

, 	1 1 E-i-( 	it:')i>nk, 	8 z, 	1 1 Z, 	1 4 E -i-r 	Imo') I> 

, 	8Z, 	1 1 E, 	1 4 Z -i4 	i)-  1- i)i>gt, 	8E, 	1 1 Z, 	1 4 Z-i 

4 ait  1,  i) i AC 	8Z, 	1 1 E, 	1 4 E-=4 	it 1- 1) i >gt, 	8E, 	1 

1 Z, 	1 4 E-i4 	It I-') 'AC 	8E, 	1 1 E, 	1 4 z -i-r 	i)- P) 

i>nk, 	8E, 	1 1 E, 	1 4 E-i-r 	1)-  1- 1)i>ok, 	5 Z, 	8Z, 	1 1 E 

-i-r ai)-  1- i)i>ok, 	5 Z, 	8E, 	1 1 Z-i-r 	1)- 1- 1)i>nk, 	5 E, 

8Z, 	1 1 Z -I-1 1)- 1- ,)i>nk, 	5 z, 	8E, 	1 1 E -i-1 1)- 1-')i 

At, 	5 E, 	8Z, 	1 1 E-i-r 	1)- 1- 1)i>ok, 	5 E, 	8E, 	1 1 Z-i 

4 ait  1,  i) i AC 5 E, 	8E, 	1 1 E-i 4 	It I- 1) i AC 8 Z, 	1 1 

Z, 	1 4 Z, 	1 7 E-i-r 	1)-5-1-i>gt, 	8Z, 	1 1 Z, 	1 4 E, 	1 7 

z-i4 	1)-5-1, i>gt, 	8Z, 	1 1 E, 	1 4 Z, 	1 7 z-i-ii)-5- 

i>nk, 	8E, 	1 1 Z, 	1 4 Z, 	1 7 z-i-( 	1)-5-1-i>gt, 	8E, 

1 1 Z, 	1 4Z, 	1 7 E-i-r 	1)-5-1-i>gt, 	8Z, 	1 1 E, 	1 4Z, 

1 7 E-i-r 	1)-5-1-i>gt, 	8Z, 	1 1 Z, 	1 4 E, 	1 7 E-i-r 	1)- 

5-1, i>gt, 	8E, 	1 1 Z, 	1 4 E, 	1 7 z-i-( 	i)-5- i-i>ok, 	8 

Z, 	1 1 E, 	1 4 E, 	1 7 z-i4i)-5- 1- 	i>gt, 	8E, 	1 1 E, 	1 4 

Z, 	1 7 z-i-( 	1)-5-1-i>gt, 	8E, 	1 1 E, 	1 4 E, 	1 7 Z-i4 

1)-5-1-i>ok, 	8E, 	1 1 E, 	1 4Z, 	1 7 E -i-r 	1)-5- 1-i>K6  

, 	8E, 	1 	1 Z, 	1 4 E, 	1 7 E-i-r 	i)-5-  i-i>gt, 	8Z, 	1 	1 E, 

1 4E, 	1 7 E-i-r 	1)-5-1-i>gt, 	8E, 	1 1 E, 	1 4E, 	1 7 E- 

i-1 1)-5- 1-i>nk, 	5Z, 	8Z, 	1 1 Z, 	1 4E -i-r 	1)-5-1, i> 

ok, 	5Z, 	8Z, 	1 1 E, 	1 4Z -i4 	i)-5-i-i>ok, 	5Z, 	8E, 	1 

1 Z, 	1 4 z -i-r 	1)-5- 1-i>nk, 	5 E, 	8Z, 	1 1 Z, 	1 4 z -i-r 
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1)-5- 1-i>ok, 	5 E, 	8Z, 	1 1 Z, 	1 4 E-i-( 1)-5- 1-i>nk, 

5Z, 	8E, 	1 1 Z, 	1 4E-_'( 	1)-5- 	'> k, 	5Z, 	8Z, 	1 1 E 

, 	1 4 E-i-r 	1)-5- 	i>ok, 	5E, 	8Z, 	1 1 E, 	1 4Z-='( 	1) 

51, i>ok, 	5 Z, 	8E, 	1 1 E, 	1 4 z-i-r 	1)-5-1, i>ok, 	5 E 

, 	8E, 	1 1 Z, 	1 4 Z-i-r 	1)-5- 	i>ok, 	5 E, 	8E, 	1 1 E, 	1 

4 z-i-r 	1)-5- 1-i>ok, 	5 E, 	8E, 	1 1 Z, 	1 4 E-i-r 	1)-5-1,  

i>ok, 	5 E, 	8Z, 	1 1 E, 	1 4 E-i-r 	1)-5- 	'> k, 	5 Z, 	8 

E, 	1 1 E, 	1 4 E-i-r 	1)-5- 	i>ok, 	5E, 	8E, 	1 1 E, 	1 4E 

-i-r 	1)-5- 1i>ok, 	5 Z, 	8Z, 	1 1 Z, 	1 4 Z, 	1 7 E-i-r 	lj 

/'> . i>ok, 	5 Z, 	8Z, 	1 1 Z, 	1 4 E, 	1 7 Z-i-( 1)- >i> 

ok, 	5 Z, 	8Z, 	1 1 E, 	1 4 Z, 	1 7 z-i-r 	ij-/ . >gi>ok, 	5 Z, 

8E, 	1 1 Z, 	1 4 Z, 	1 7 z-i-iii-/.Ji>gt, 	5 E, 	8Z, 	1 1 

Z, 	1 4 Z, 	1 7 z-i-r 	ij-/ . >gi>ok, 	5 E, 	8Z, 	1 1 Z, 	1 4 Z 

, 	1 7 E-i-r 	ij-/ . >gi>ok, 	5 Z, 	8E, 	1 1 Z, 	1 4 Z, 	1 7 E- 

_-( 	1)-/'> . i>ok, 	5 Z, 	8Z, 	1 	1 E, 	1 4 Z, 	1 7 E-i-r 	1)-/' 

>i>ok, 	5 Z, 	8Z, 	1 1 Z, 	1 4 E, 	1 7 E-i-r 	ij-/'> . i>ok 

, 	5 E, 	8Z, 	1 1 Z, 	1 4 E, 	1 7 z-i-r 	ij-/ . > . i>ok, 	5 Z, 	8 

E, 	1 1 Z, 	1 4 E, 	1 7 z-i-r 	ij-/ . >gi>ok, 	5 Z, 	8Z, 	1 1 E 

, 	1 4 E, 	1 7 z-i-r 	ij-/ . >gi>ok, 	5 E, 	8Z, 	1 1 E, 	1 4 Z, 

1 7 z-i-r 	ij-/ . > . i>ok, 	5 Z, 	8E, 	1 1 E, 	1 4 Z, 	1 7 Z-i 

4 	1)-/'> . i>ok, 	5 E, 	8E, 	1 1 Z, 	1 4 Z, 	1 7 Z-i-( 1)- > 

. i>ok, 	5 Z, 	8E, 	1 1 E, 	1 4 E, 	1 7 z-i-r 	ij-/'> . i>ok, 

5 E, 	8Z, 	1 1 E, 	1 4 E, 	1 7 z-i-f 	1)-/'>qi>nk, 	5 E, 	8E 

, 	1 1 Z, 	1 4 E, 	1 7 z-i-r 	ij-/ . >gi>ok, 	5 E, 	8E, 	1 1 E, 

1 4 Z, 	1 7 z-i-r 	ij-/ . >gi>ok, 	5 Z, 	8E, 	1 1 E, 	1 4 Z, 	1 

7 E-i-r 	ij-/ . > . i>ok, 	5 E, 	8Z, 	1 1 E, 	1 4 Z, 	1 7 E-i-r 

1)-/'> . i>ok, 	5 E, 	8E, 	1 	1 Z, 	1 4 Z, 	1 7 E-i-( 1)-/> .  

i>ok, 	5 Z, 	8E, 	1 1 Z, 	1 4 E, 	1 7 E-i-r 	ij-/ . > . i>ok, 	5 
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E, 	8Z, 	1 1 Z, 	1 4 E, 	1 7 E-i-r 	ij-/ . > , i>ok, 	5 Z, 	8Z, 

1 1 E, 	1 4 E, 	1 7 E-i-r 	ij-/ . >gi>nk, 	5 E, 	8E, 	1 1 E, 	1 

4E, 	1 7 z-i-r gi>nk, 	5E, 	8E, 	1 1 E, 	1 4Z, 	1 7 

E-i-r 	ij-/ . > , i>ot,, 	5 E, 	8E, 	1 1 Z, 	1 4 E, 	1 7 E-i-r 

/'> 	i> 	5 E, 	8Z, 	1 1 E, 	1 4 E, 	1 7 E-i-( 1)- >i 

>ok, 	5 Z, 	8E, 	1 1 E, 	1 4 E, 	1 7 E-i-( 	ij-/ . >gi>nk, 	5 E 

, 	8E, 	1 1 E, 	1 4 E, 	1 7 E-i-r 	ij-,.>gi>ok, 	7 Z, 	1 0 Z, 

1 3Z, 	1 6Z, 	1 9 E-1 1)- >qi>nk, 	7Z, 	1 OZ, 	1 3Z, 	1 

6E, 	1 9z- Kij-/>.i>gt, 	7Z, 	1 OZ, 	1 3E, 	1 6Z, 	1 9 

z- KI)-/>qi>nk, 	7Z, 	1 OE, 	1 3Z, 	1 6Z, 	1 9Z- Kij- 

/'> . i>nk, 	7E, 	1 0Z, 	1 3Z, 	1 6Z, 	1 9Z- KI)- > .i> 

ok, 	7E, 	1 0Z, 	1 3Z, 	1 6Z, 	1 9 E-1 1)-/ -J . i>nk, 	7Z, 

1 OF, 	1 3Z, 	1 6Z, 	1 9 E-1 1)- >qi>nk, 	7Z, 	1 OZ, 	1 

3E, 	1 6Z, 	1 9 E-1 1)- >qi>nk, 	7Z, 	1 OZ, 	1 3Z, 	1 6 

E, 	1 9 E-1 1)- >qi>nk, 	7E, 	1 OZ, 	1 3Z, 	1 6E, 	1 9Z 

- Kij- >gi>nk, 	7Z, 	1 OF, 	1 3Z, 	1 6E, 	1 9Z- Kij-' 

>i>gt, 	7Z, 	1 0Z, 	1 3E, 	1 6E, 	1 9Z- KI)- > .i>K6  

, 	7E, 	1 OZ, 	1 3E, 	1 6Z, 	1 9 Z-1 1)- >qi>nk, 	7Z, 	1 

OF, 	1 3E, 	1 6Z, 	1 9Z- KI)-/>qi>nk, 	7E, 	1 OF, 	1 3 

Z, 	1 6Z, 	1 9 z- KI)-/>qi>nk, 	7Z, 	1 OF, 	1 3E, 	1 6E 

, 	1 9 Z-1 1)- >i>nk, 	7E, 	1 0Z, 	1 3E, 	1 6E, 	1 9 Z- 

Kij- >gi>nk, 	7E, 	1 0E, 	1 3Z, 	1 6E, 	1 9Z- Kij-i> 

gi>nk, 	7E, 	1 0E, 	1 3E, 	1 6Z, 	1 9Z- KI)- > . i>nk, 

7Z, 	1 OF, 	1 3E, 	1 6Z, 	1 9 E-1 1)- >qi>nk, 	7E, 	1 0 

Z, 	1 3E, 	1 6Z, 	1 9 E-1 1)- >qi>nk, 	7E, 	1 OF, 	1 3Z 

, 	1 6Z, 	1 9 E-1 1)- >qi>nk, 	7Z, 	1 OF, 	1 3Z, 	1 6E, 

1 9E- Kij- >gi>nk, 	7E, 	1 OZ, 	1 3Z, 	1 6E, 	1 9E- K 

ij-/ . >gi>nk, 	7Z, 	1 OZ, 	1 3E, 	1 6E, 	1 9 E-11)-i>q 
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i>ok, 	7E, 	1 OE, 	1 3E, 	1 6E, 	1 9 z- Kij-/ . >.i>gt, 	7 

E, 	1 OE, 	1 3E, 	1 6Z, 	1 9 E-1 1)- >qi>nk, 	7E, 	1 0 E 

, 	1 3Z, 	1 6E, 	1 9 E- KI)- >qi>nk, 	7E, 	1 OZ, 	1 3E, 

1 6E, 	1 9 E-1 1)- >qi>nk, 	7Z, 	1 OE, 	1 3E, 	1 6E, 	1 

9 E - 1 1)- >i>nk, 	7E, 	1 OE, 	1 3E, 	1 6E, 	1 9E- F 

ij-/.> , i>ok, 	4Z, 	7Z, 	1 0Z, 	1 3Z, 	1 6Z, 	1 9 E-1 1)-/\ 

-ij-i>ok, 	4Z, 	7Z, 	1 0Z, 	1 3Z, 	1 6E, 	1 9 Z- Ki)--1)- 

i>ok, 	4Z, 	7Z, 	1 OZ, 	1 3E, 	1 6Z, 	1 9 Z- Ki)--1)-i> 

ok, 	4Z, 	7Z, 	1 OE, 	1 3Z, 	1 6Z, 	1 9 Z- KI)- -1)- i>nk, 

4Z, 	7E, 	1 OZ, 	1 3Z, 	1 6Z, 	1 9 Z- Kij- -1)- i>nk, 	4E 

, 	7Z, 	1 OZ, 	1 3Z, 	1 6Z, 	1 9 Z- Kij- -1)- i>ok, 	4E, 	7 

Z, 	1 OZ, 	1 3Z, 	1 6Z, 	1 9 E- Kli- -1)-i>nk, 	4Z, 	7E, 

1 OZ, 	1 3Z, 	1 6Z, 	1 9 E- Kij- -1)- i>nk, 	4Z, 	7Z, 	1 0 

E, 	1 3 Z, 	1 6 Z, 	1 9 E- Kij- -1)- i>ok, 	4 Z, 	7 Z, 	1 0 Z, 

1 3E, 	1 6Z, 	1 9 E- Kij- -1)- i>ok, 	4Z, 	7Z, 	1 OZ, 	1 3 

Z, 	1 6E, 	1 9 E- Kij- -1)- i>ok, 	4E, 	7Z, 	1 OZ, 	1 3Z, 

1 6E, 	1 9 Z- Kij- -1)- i>ok, 	4Z, 	7E, 	1 OZ, 	1 3Z, 	1 6 

E, 	1 9 Z- Kij- -1)- i>ok, 	4Z, 	7Z, 	1 OE, 	1 3Z, 	1 6E, 

1 9 Z- Kij--1)-i>nk, 	4Z, 	7Z, 	1 OZ, 	1 3E, 	1 6E, 	1 9 

Z- Kij- -1)- i>nk, 	4E, 	7Z, 	1 OZ, 	1 3E, 	1 6Z, 	1 9 Z- 

Kij- -1)-i>nk, 	4Z, 	7E, 	1 OZ, 	1 3E, 	1 6Z, 	1 9Z-Ira 

1)- -iti>ok, 	4Z, 	7Z, 	1 OE, 	1 3E, 	1 6Z, 	1 9 Z- Kij- /\ 

-ij-i>ok, 	4E, 	7Z, 	1 OE, 	1 3Z, 	1 6Z, 	1 9 Z- Ki)--1)- 

i>ok, 	4Z, 	7E, 	1 OE, 	1 3Z, 	1 6Z, 	1 9 Z- Ki)--1)-i> 

ok, 	4E, 	7E, 	1 OZ, 	1 3Z, 	1 6Z, 	1 9 Z- KI)- -1)- i>nk, 

4 E, 	7 E, 	1 0 E, 	1 3 Z, 	1 6 Z, 	1 9 Z- Kij- -1)- i>nk, 	4 E 

, 	7E, 	1 OZ, 	1 3E, 	1 6Z, 	1 9 Z- Kij- -1)- i>ok, 	4E, 	7 

E, 	1 OZ, 	1 3Z, 	1 6E, 	1 9 Z- Kij- -1)- i>ok, 	4E, 	7E, 
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1 OZ, 	1 3Z, 	1 6Z, 	1 9 E- KI)- -1)-i>ok, 	4E, 	7Z, 	1 0 

E, 	1 3E, 	1 6Z, 	1 9 Z- KI)- -1)-i>ok, 	4E, 	7Z, 	1 OE, 

1 3Z, 	1 6E, 	1 9 Z- KI)- -1)-i>ok, 	4E, 	7Z, 	1 OE, 	1 3 

Z, 	1 6Z, 	1 9 E- KI)- -1)-i>ok, 	4E, 	7Z, 	1 OZ, 	1 3E, 

1 6E, 	1 9 Z- KI)- -1)-i>ok, 	4E, 	7Z, 	1 OZ, 	1 3E, 	1 6 

Z, 	1 9 E- KI)- -1)-i>ok, 	4E, 	7Z, 	1 OZ, 	1 3Z, 	1 6E, 

1 9 E- Kij-i-1)-i>nk, 	4Z, 	7E, 	1 OE, 	1 3E, 	1 6Z, 	1 9 

Z- KI)- -1)- i>nk, 	4Z, 	7E, 	1 OE, 	1 3Z, 	1 6E, 	1 9 Z- 

ij- -1)-i>nk, 	4Z, 	7E, 	1 OE, 	1 3Z, 	1 6Z, 	1 9 E- 

1)--iti>ok, 	4Z, 	7E, 	1 OZ, 	1 3E, 	1 6E, 	1 9 Z- KI)- /\ 

-ij-i>ok, 	4Z, 	7E, 	1 OZ, 	1 3E, 	1 6Z, 	1 9 E- Ki)--1)- 

i>ok, 	4Z, 	7E, 	1 OZ, 	1 3Z, 	1 6E, 	1 9 E- 1 1)- -1)-i> 

ok, 	4 Z, 	7 Z, 	1 0 E, 	1 3 E, 	1 6 E, 	1 9 Z- 1 1)- -1)- i>nk, 

4 Z, 	7 Z, 	1 0 E, 	1 3 E, 	1 6 Z, 	1 9 E- KI)- -1)- i>nk, 	4 Z 

, 	7Z, 	1 OE, 	1 3Z, 	1 6E, 	1 9 E- KI)- -1)- i>ok, 	4Z, 	7 

Z, 	1 OZ, 	1 3E, 	1 6E, 	1 9 E- KI)- -1)- i>ok, 	4Z, 	7Z, 

1 OE, 	1 3E, 	1 6E, 	1 9 E- KI)- -1)- i>ok, 	4Z, 	7E, 	1 0 

Z, 	1 3E, 	1 6E, 	1 9 E- KI)- -1)- i>ok, 	4Z, 	7E, 	1 OE, 

1 3Z, 	1 6E, 	1 9 E- Kij- -1)- i>ok, 	4Z, 	7E, 	1 OE, 	1 3 

E, 	1 6Z, 	1 9 E- KI)- -1)- i>ok, 	4Z, 	7E, 	1 OE, 	1 3E, 

1 6E, 	1 9 Z- Kij- -1)- i>ok, 	4E, 	7Z, 	1 OZ, 	1 3E, 	1 6 

E, 	1 9 E- KI)- -1)- i>ok, 	4E, 	7Z, 	1 OE, 	1 3Z, 	1 6E, 

1 9 E- Kij--1)-i>nk, 	4E, 	7Z, 	1 OE, 	1 3E, 	1 6Z, 	1 9 

E- KI)- -1)- i>nk, 	4E, 	7Z, 	1 OE, 	1 3E, 	1 6E, 	1 9 Z- 

Kij- -1)-i>nk, 	4E, 	7E, 	1 OZ, 	1 3Z, 	1 6E, 	1 9E-Ira

1)--iti>ok, 	4E, 	7E, 	1 OZ, 	1 3E, 	1 6Z, 	1 9 E- KI)- /\ 

-ij-i>ok, 	4E, 	7E, 	1 OZ, 	1 3E, 	1 6E, 	1 9 Z- 1 1)- -1)- 

i>ok, 	4E, 	7E, 	1 OE, 	1 3Z, 	1 6Z, 	1 9 E- 11)--1)-i> 
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ok, 	4E, 	7E, 	1 OF, 	1 3Z, 	1 6E, 	1 9 Z- Kij- -1)- i>nk, 

4 E, 	7 E, 	1 OE, 	1 3E, 	1 6 Z, 	1 9 Z- Kij- -1)- i>nk, 	4 Z 

, 	7E, 	1 OF, 	1 3E, 	1 6E, 	1 9 E-1 1)- -1)-i>ok, 	4E, 	7 

Z, 	1 OF, 	1 3E, 	1 6E, 	1 9 E-1 1)- -1)-i>ok, 	4E, 	7E, 

1 OZ, 	1 3E, 	1 6E, 	1 9 E-1 1)- -1)-i>ok, 	4E, 	7E, 	1 0 

E, 	1 3Z, 	1 6E, 	1 9 E-1 1)- -1)-i>ok, 	4E, 	7E, 	1 OF, 

1 3E, 	1 6Z, 	1 9 E-1 1)- -1)-i>ok, 	4E, 	7E, 	1 OF, 	1 3 

E, 	1 6E, 	1 9 Z- KI)- -1)-i>ok, 	4E, 	7E, 	1 OF, 	1 3E, 

1 6 E, 	1 9 E- Kij- -1)- i>nk, 	7 Z, 	1 0 Z, 	1 3Z, 	1 6 E- K 

1)-5-1, i>nk, 	7 Z, 	1 0 Z, 	1 3E, 	1 6 Z- KI)-5- 1-I>nk, 

7Z, 	1 OF, 	1 3Z, 	1 6 Z - 1 1)-5- 1-I>K6, 	7E, 	1 OZ, 	1 3 

Z, 	1 6Z- Kli-T- 1-5I>nk, 	7E, 	1 OZ, 	1 3Z, 	1 6 E - 1 1)- 

5-1, i>nk, 	7Z, 	1 OF, 	1 3Z, 	1 6 E - K 1)-5-  1-i>ok, 	7Z 

, 	1 OZ, 	1 3E, 	1 6 E - 1 1)-5- 1-I>K6, 	7E, 	1 OZ, 	1 3E, 

1 6 Z- 1 1)-5- 1-i>nk, 	7Z, 	1 OF, 

1 3E, 	1 6 Z-1 1)-5- 1-i>nk, 	7 E, 	1 OE, 	1 3Z, 	1 6Z- K 

1)-5-1i>nk, 	7Z, 	1 OF, 	1 3E, 	1 6 E - 1 1)-5- 1-I>nk, 

7 E, 	1 0 Z, 	1 3E, 	1 6 E - 1 1)-5- 1-I>K6, 	7 E, 	1 0E, 	1 3 

Z, 	1 6 E - 1 1)-5- 1-I>K6, 	7E, 	1 OF, 	1 3E, 	1 6Z- KI)- 

5-1, i>nk, 	7E, 	1 OF, 	1 3E, 	1 6 E - 1 1)-5- i>ok, 	4Z 

, 	7Z, 	1 OZ, 	1 3Z, 	1 6 E- KI)- >qi>nk, 	4Z, 	7Z, 	1 0 

Z, 	1 3E, 	1 6 Z- KI)- >qi>nk, 	4Z, 	7Z, 	1 OF, 	1 3Z, 

1 6 Z- K 	ij- /'>g 'AC 4Z, 	7E, 	1 OZ, 	1 3Z, 	1 6Z-F 

ij-/.> , i>ok, 	4 E, 	7 Z, 	1 0 Z, 	1 3Z, 	1 6 Z- KI)-/>qi> 

ok, 	4E, 	7Z, 	1 OZ, 	1 3Z, 	1 6 E- KI)- >qi>nk, 	4Z, 	7 

E, 	1 OZ, 	1 3Z, 	1 6 E- KI)- >qi>nk, 	4Z, 	7Z, 	1 OF, 

1 3Z, 	1 6 E- 1 1)- > 	'AC 	4Z, 	7Z, 	1 OZ, 	1 3E, 	1 6 

E-1 1)- >qi>nk, 	4E, 	7Z, 	1 OZ, 	1 3E, 	1 6Z- Kij-' 
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[0039] 

[0040] 

> 	'AC 4 Z, 	7 E, 	1 0 Z, 	1 3E, 	1 6 Z- KI)- > . i>nk, 

4Z, 	7Z, 	1 OE, 	1 3E, 	1 6 z- Ki)- >gi>ok, 	4E, 	7Z, 

1 OF, 	1 3Z, 	1 6 Z- Ki)- >i>ok, 	4Z, 	7E, 	1 OF, 	1 3 

Z, 	1 6 z- Ki)-/>gi>ok, 	4E, 	7E, 	1 OZ, 	1 3Z, 	1 6 Z- 

Ki)- >gi>ok, 	4 E, 	7 E, 	1 OE, 	1 3Z, 	1 6 Z- KI)-/>q 

'AC 4E, 	7E, 	1 OZ, 	1 3E, 	1 6 Z- Ki)- >i>ok, 4E 

, 	7E, 	1 OZ, 	1 3Z, 	1 6 E- KI)- >qi>nk, 	4E, 	7Z, 	1 0 

E, 	1 3E, 	1 6 Z- KI)- >qi>nk, 	4E, 	7Z, 	1 OF, 	1 3Z, 

1 6 E- Ki)-/>gi>ok, 	4E, 	7Z, 	1 OZ, 	1 3E, 	1 6 E- 

1)- >g 'AC 4 Z, 	7 E, 	1 OE, 	1 3E, 	1 6 Z- KI)-/>qi> 

ok, 	4Z, 	7E, 	1 OF, 	1 3Z, 	1 6 E- KI)- >qi>nk, 	4Z, 	7 

E, 	1 OZ, 	1 3E, 	1 6E-1 1)-/ . i>nk, 	4Z, 	7Z, 	1 OF, 

1 3E, 	1 6 E- Ki)- >i>ok, 	4Z, 	7E, 	1 OF, 	1 3E, 	1 6 

E- KI)-/>qi>nk, 	4E, 	7Z, 	1 OF, 	1 3E, 	1 6 E- Ki)-/' 

> 	'AC 4E, 	7E, 	1 0Z, 	1 3E, 	1 6 E-1 1)- >i>nk, 

4E, 	7E, 	1 OF, 	1 3Z, 	1 6 E- Ki)- >gi>ok, 	4E, 	7E, 

1 0E, 	1 3E, 	1 6 Z- Ki)- >i>ok, 	4E, 	7E, 	1 0E, 	1 3 

E, 	1 6 E- 1 1)- > . i>nto 

VilttttArc_S-3(1ZMtMIMOkaYA- $e3. 0 ME%Welt, -14-As$ 

--' -if v 1- 1- C -PUF A 	-A-ti\t'Ati-ttA 	5Aiii$ct < "f4Z J_. Le-e 	t'sk,\ 

o MtMIMOkatAttttAtt„41i0A-tiluMVI R--c,Mti-ttAiY•fg 641, 

z ,: L75\ 6, 0. 0 0 0 1%-3. 0 MM%0 -̀g$, 0. 0 0 1 MM  

%- 3 . 0 ME%O-A- $RtJ-.0 . 0 1 ME%-  3 . 0 ME%o-g$--cla 

ti-ttAtL-A- ti.Z .J_. L iY -- 	Z. 

Vilti-ttArc_S-3(1ZMtMIMK60-A- $1,t, ZAH )3 	L. 	D 7 I- 	7 4 

-CEIll,\--C 1-4-gs$4) 	-172  'y I- I_ C-PUFA -,ti•MirgattttA3t̀ it$ 

ct < ,f4' Z Lk,\ -)U,A1J\ 6, AitiOltIMOISTMEo 0 . 0 0 1 as%-  2 

. 8 MM°A, O. 0 1 MM °A- 2. 8 MM°A, O. 	1 MM °A- 2. 8 MR0/0 
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, 0. 	1 ME0A- 2. 5 MR0/0, 0. 	1 ME 0A- 2. 0V40/0, 0. 	1 ME  

0/0-1 . 	6 s'10/0, 0. 	1 R'40/0- 1 . 	0g'40/0, Rtt 0. 	1 R'1%- 0. 

7a'1%L -4-ZJ_Le-eZ. 

[0041] MtMIMOktt, fitg',4%3 091_1.11,1(z4,±,U,  (CT 	-D -c, 	1,A91_1,11ont: 

tt4,±,--L's ti.fsk,\A'Atk 1 6- 2 0 011MK6--eZ. 	•J_.otc.6, INA_a, 	-fM 

1=1 7 I- 	7 4 -3*filEllk,v-c„-*,%3 91_1,110n,1011MKIJMtAll,, 

91_11,1t:_±,IR-4-Z L°- 	-4-  ZJIMK6 L 1,-c-i-Z-4Z •J_. L eT 	Sao 	i=i 

7 	7 4 -L Li -CU, 1:1=1 --et, -A o 3*fillgRtt4±,17,41., thtlintifts 

t3141F0E,/J\ 6 its 	i=i7 I- 	7 4 - 	-it.LJEll 0 Z .J_. L iY Z 	Z. ct 9 

ofitl.--eMtMIMK6 -i-k--4-  Z Mat: tt, INA_ a, IR 4 7J- > 	I=17 I- 

7 -f - CER 0 tz:AR 4 A-  > 	$HfiEli,±,51 (s i lver-ion solid phase extraction) 

t:_cl: 9, MtM1MRLMtsZIRtti-(7J- 7FIEls ig) -iC3}11,tc.._L--e 

3*ft li-c14-/f Liz t ck,N„ 

[0042] NA_ a, 	—if V H_C-PUFA/Y*-1,-')J1 >K6  (DGLA 

) ovia, MtMtmktt, iikAt:,k 2 0 oflt,tMIMK6 L 1-  Z •J_. L /Pe 	Z 

0  jkAt:,k 2 0 0)MtMtnnkL LT' tt, IN A_ aikAt:,k 2 0 oflt,tMIMOk-e 

-D --c-, 	)i1=17 I s' 	7 -f -3*fil,:-/-30.--C:')* 	- 1 ' - ') ) 1>nki 

ji/oRtiH134 	1 L Lit L 	tL, 	1 . 	0 0 1 - 1 . 	0 1 1 00,1mi6LiRt1.Z 

L.°- 	L i,-coatiHem -4-Z 1 Rtt 2 1,)1_LolliMnk (1,),T, Mat A L 

f-05T Z) L, 	1 . 	0 1 3 — 1 . 	0 2 7 00,1217..Mtl.Z E— 	L Li -coati 

i-tt 

HeA -4-z 1 Rtt 2 1,),_LOannt (-;C1, Mat B Lf-05T Z) 	1,1Z .J_. 

Le--_ Z. Mat A RtpLattt B tt, 	1 Rtt 2 1,),_Loibattt 0DEre-D -c 

ct <, ,-tt.Tti,*-04battt--e-D-c t ct 00 MtMlg Mk L Lt tt, iba 

A EzzPbalt B ok,Nfti.b\- -e-D-c t ct <, 	J_ti.6g -e-D•--ctc 

k,N 0  i bat A RtpLatt B 	ill'tMtnnkL I, c -it 1-  Z Mao iis 	I=17 

I- 	7 4 -0Aitttl-).-FoL 89 L -4-z 

Dis 	1=17 I7 4 -3*Az-,41 

GC1V: 6890N 	Network 	GC 	system 	(Ag i 
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lent 	Technologies) 

JJ.LN:DB—WAX 	(Agi 	lent 	Technologies) 

30mX0. 	25mm I D, 	0. 	25µ,m 	fi 	Im 	thic 

kness 

)3.L.\31,1..gAit : 6 0 °C 2 . 	5 3rih3a 2 0 °C/3 	1 8 0 °C --;a 2 °C 

/3230°C 153 

A A q AA Alt : 2 1 0 °C, 	1 ') 'y ll, 	7°1) '2 H>10)1)- >1 

I)>-r.LN1. 	53, /—:')5A'140mL/3 

AAA'A(t : 	1 µL.  MKA.g. 1 m g /rn 1-1-).-F 

--t-, I)7f Z A'ft : 	,N ,) r, _A, nit.g.2 4 c m/3 

*t±,2'; :F ID 

*,±,gg311.g : 	280°C 

[0043] -if 'y I- LC-PU F ADGI_ AL I, ittaaa)MtMIM'AT 	Z'fb 

attt ARVeibatttBORtICElitLS-3(1Z-As$tt, D G L AGAit11 3th$ON 

M5\6, AiltiotnokoatitME00. 0 0 1 ME%-2. 8M'S%, 0. 

1 MR0/0-2. 8V40/0, O. 	1 MR0/0-2. 5V40/0, O. 	1 MR0/0-2 

. 0RE0/0, O. 	1 MA)/0-1. 	5V40/0, O. 	1 MA)/0-1. 0RE0/0, 

RttO. 	1ME%-0. 7M'A%Ll-Zzr_LeT,Z. 

[0044] *RHAVAtICElitt, fitg',4iglzciz -D-C 	-if 'y I- I_C -PUFAb\63 

itit-4-/</ts< fit, 1 -Day=i-ZoMMkayg$eaohNci-tt--ez •J_. Le 

t_ik,\c, *Hiume-ett, fittilviiirc..80-c 	—if V I-LC-PUFA75\6 

3A1E-4-/<Itnnt, Wc_C6tsom 9, 3A-tananotLV5-4-zo 3Attg. 

nanoilt, 	-if 'y H- C - PUF A J).M-4)Pingt-e 	tt.tr;it:..$1Atti-S. 

K . 3AttgnanntOWN: "D 0 -C t 4 VCAUFR tt 1:“ . anK6 711/ .')1/i 

5)1/, 	intEllMot, _ --e .D -rt ct k,\„ 

[0045] 3AttgAlt Mkt  li -  - C , A'Atk 2 2 ot,OHJIMokRzMAtk 2 4 0A0lillt 

ktl'Z .J_. LIY --e 	Sao Vilti-tti 4 7J- 7 Z IJ\. 6 "f'4' 641.01LEIEWLS-3( 1 Z' 

„tk 2 2 otiOnanokRzMAtk 2 4 ot,OHJIMoko-A- $tt, -NtL,CEli 
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RttEMICElict 9 t -A k,N1hArbi iY 	Sao 'A-.., AAR 2 2 ot,OHJIMOkEzzi,A 

„N 2 4 ODA01:111Mktt, 	-if 'y I- LC-PUF A ct 9 t -Aori-Wti-D 

Ari-W0r<$1411M0k-ez. AAR 2 2 0AOHJIMOk, EzzM'ALk 2 4 OM 

lillIglIM60-As$OCifiltt, t 	L. 	1=1 7 I- 	7 4 -9tult: 8 t.1 z Eta) 

pQ 	9 	tfil5J1,-c, 3I$Ht 	/01=17 I-''7-r --ArtiThIgL -4-z•J_Le 

COZ 	'1-c., AAR 2 2 0AOHJIMOkEzthA'Atk 2 4 ot,OHJIMOkolVH 

/01=171-7 4 -vc_s-3(1zatiHeme 	- I 7 2  V I-LC-PUFAlz 

tL/ -c.r<<, 	1=17 I-''7 4 	opfiRHemor<iboR t Lts9Mzit.6 

, •J_. 41, 6 ot,OHJIMOkaYA- $0,EA ttHem 	tc. 9 a) f *I, 	5-th$ o EA b \ 6 t 

13 'Lo„ 

[0046] A'At,k 2 2 ot,OHJIMOkEzzM'Atk 2 4 otonanotoat,f-A-$tt, 	' 

2 2 MOHEINCYzyWAN 2 4 OnOlilannte-  tt.- 11.4?1-4-  Z tma 

rcit, 	•J_. 41,6 r4-Z oat,toYA- $-e 	9, k,Nfti.b\ - 0)(7.),e4? -4-  z via 

rcit, 4? -4-  z - 0D(7)-0D-gs$ 	7#,,W4-  Z. 

[0047] NtICElitL8t.t ZA'Atk 2 2 otOHJIMOkEzveAAN 2 4 0DA01:111MK60) 

atif-A- $1,t, 	101=17 1- 	7 4 - 6z 	6f z gE t o pQ 	9 ttAlJoNA 

Ezz), 	-if ‘y I- Lc-pu F A ofit11 5th$0DEA/J\ 6, Ai=1=1 011MOkoagt 

MM0D6. 0RE%1-).-FTZ .J__Lect9t7TV,<, 	1. 8 al  %1 

z•J__LeEtLt7TV,<, 	0. 	1 sacyolv,-F--ez .J__Lemt:_ct 9 tffv,k,N„ 

Intttcdi (.:.,8 tj. z). t,k 2 2 otOHJIMOkEzveAAN 2 4 otOHJIMOkoa 

,1,-LA- $1,t, )3/01=17 I- '77 4 -(zs-3(1zgEto, 	9 #115J0E,Z3z 

z) 	-if V H- C - PUF A Ofit-115-th$ONAIJN.  6, 	'-i72  'y I-LC-PU 

F AG) -g$0) 1 0/1 o 01,),-FTZJ_L751T1,<, 3/1 0 01,),T 

ZJ_LIY,t9tcT1,<, 	0. 	1 / 1 0 01,),-FTZJ_LeElzl,k,\„ 

Intttcdit:80. z). t,k 2 2 OtOlillIgnOkEzveA'AN 2 4 ODA01:111M0k0a 

,1,-LA- $1,t, )3101=17 I- '77 4 -(zs-3(1zgEto, 	9 #115J0E,Z3z 

z)e .  - if ‘y I- Lc-Pu F A ofitl'Oi$0E,VJ\ 6, ntICE130)MAI:J4 

Li-C*6. 	0RE°/01-).-FTZ .J_.L751TV,<, 	1 . 	ORE%1-),-F ---eZ -c:L 
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ect9tffv,<, 	0. 	1 ME%1-).-FZZ .J__LeEtLct9t7TV_A,N0 

[0048] '1-z.-_, Intttcw vc_ 8 tj.  zA'At,k 2 40A01:111MK60-gs$tt, )3/Ni=i 

7 	7 4 	(1ZgEN0pQ 	— it V I-LC—PU 

F A Ofit11 5th$ONAbN6, AltiOanntOISTME0)3. ORE%1-;CFT 
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aicalliN$ofiatom 	2 0 1 3ig 	3. 	2. 	2. 	1 -2 0 1 3 izgEa 	*it-, 

zmi:-_-, 	-D-cRit 	41.t.:aaireitieL 1' Z 0 

[0067] (2) itiAttg130MIZA 

REIJEMit03Trt§1---_- 	ZatV1A5EtioDNIZMit, of*AVAiNfflizck Z 

1TM 	(MS11191) 



WO 2015/083806 	 PCT/JP2014/082167 

37 

atIVr - z L . RUWAVE1-117-AtaMICrliVE46 z L'Ast. z . 

P.O'S . *ABJEJ01t0ifaklz 811 WA— °Malt ONAMAft, Olt/ i-f
. 

 

71-7xbN G4'417-Altz9 —it sy 1- L C—PUFA 	A1.,`EMEI3VIIStZW*4 

Af#Mmli'L.MIEW*4Ar=tLts16Wc-23Wco*AMARUo 

.'Ipa-3opaoMMINI:8(1.6114WItt-t* *: 

Erz.k6UNV75S-0OZrAM2nt-toZ-00gMEIMA1 

.4iton,ffiTtVIAMitttlitbi4G410 ,1,1TT4641,6%T. 

oMtTIVaMMMLUTABJEJ0-1§417.8(1-61itOMItAAffit- 

VIZffi,.=.41.1zEtVttso. 

*RBArz8N-ZMI;itM17.4311-WA=0*VMA0MIZAItsME 

MAAVOtifFIL.MERAAI:AUT.MMIEWAMMIVRot 
1 6 0°C--- 2 3 O cCOAMEARZI O. 1Pa"-30Pa OME1031-4-3 

ftlliga7A-gt*46VAMEV-i- 5%-=0MgMEmfIL,*ft 

Mo—S41z8vttottAtAZOJAttAIDAR±ViLsttO 
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[0069] awatntt L 1,--C tt, _E3LR Lit •J_. 41.6 oRti-tt 	1,f 7a •J_. L e-e 	z 

. V-c, ItNtratti-ttoigAtt, 	M-Zt:_gi%-_ioAlt-e"ff -) •J_. Le---e 	Z 

o IN A_ a, g —if v 1- Lc— p uFADGL AL i, ittaat:..tt, IN A_ a, 
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8 9 - ) 	, A 5 TtiOnibEFIAFE,V,A1J04 -F--e, *AT z •J_. L vc_ct -D -c, 
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, NA..a, 	2 — 7Z) — N — (3 — 1=ii=i7i=)1,) i>x77z K, 

1)- Es >1=1 	C3. 	3. 	0) 	A- fJ g >g,f341*, 	L.°, 1=1=)1.11- 	li--1 K, 	)1. 

•Z>J-/J1,164-t.z. 	•J_.41.6o -)-5, 	1)—  Es 	C3. 	3. 	0) 	7t 

>E01444Q Li-CU, -t1)- Z >, -t 1)- Z J—)1., iE-t1)- Z >, iE-t1)- 

Z )—)1., 	E ,)>, 	2— (3, 	4 — )I>:')7J- -:>7i=)1.) —6 — 

(3 —) 	I- 	i-4 —L. Ki=i7m=)1.) 	— 3, 	7 — 7J-1)-Esi=i 	C 

3. 	3. 	0) 7J-.>, 	2, 	6 —Es — 	(3 —) 	I--:>-4 —L. I  

i=)1.) 	—3, 	7 — 7J-1)- Es 1=1 	C3. 	3. 	0) 	7J- >, 	2 — 	(3, 

4 — )I>7J- -7i=)1.) — 6 —  (3 — )( I-:>-4 —L. Ki=1.7 

ii) 	—3, 	7 — 7J-1)- Es 1=1 	C3. 	3. 	0) 	7J-.>J-e616 

[0071] -c 	 ts 	faltt igAtLiEll kiN  6 ti.z ig42,;(z-D k,\ 	tt-i vcAIJ FR tt 	< , 3.E*, 	otgA 

rcjilk,\ 6 ti.z1Z-ett.ak,Nf ti.t iLAJEllUi  kg—e 	•), INA_ a, 	1 L — 5 0 L 

17--)1/0**igAiYU, 	 .J_. 	-e 	 17-  ilgtSigAg..1 tiZ 	L eiglu) Z 	— )1. t: 
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[0076] NA_ a. 	Itnnk)< 	)1/i ZT1l. 	•"/'4' z 6.:6t, 	I-') 7 	)1. 	,) --t CI-11' agg 
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tZ.Etttlt11:=SSItZfil iEf±"tffi3 0 P a 	9 tAl.qh'fr, VIVANIclOwtsit 

ti,t1E1 -d- Zt_- 61)±41gTallEff_LX-L, i-0411A, MIglINIIAIROt- ff 

A< tsZtAilli ffZ. - t-.:. , —ORIzitiNt*.17..tVIZIEMVARIt§EVIzckZ 

atti'AV3qtE--4-Zt.:6, lANIAIL- 8(1- 11%11tIto. 	1 P a 1%.1.-FLI" 

ZzLiJc-eZo Mffilitio)fielltIt, FZIMJINIihito)5ES7Lli$110#11/J‘ 

G, 0. 	1Pa-20Pa -'c'ilLffElztITV.,(,‘. 

[0088] ME0) tIttAlionlitZMI:80- WAEOVAARIfk-eit, 114SERWEli 

1:34L -C, 	9,R113tiAtt -A-C14110.4.VEllixt, 	—1f'y I-LTZAILIEVffiT 

IttalliBitoM51:176 I.: tz igICE111034 OWN±Pq (:: 8 it Z Agri t 	-.A.-(7)., 

AitiOfikilnigOtafriO) 3. 0 2.1%IaTo)$011111Bit .-A% 

itAlltAtibtf4GtAZAMLN:_- 0,EMEV=J----3. ZEOVAISMI:80-C 

9-5 v I- Lc—Pu F AMINI:=1761:t.:±4JCE.gfRUME±Valz8(tZia 

ell)] It, Alir:1:1011111hito)*Stalo) 3 . 	0 Iff.%P,ITO*4*ORIAMIlil 

IIMIWA1211W105Elii3t1E4GtAZ*4Mtztto)-C&Z. 9--)tv I-Lc 

—P U F AORMIzZLL-±41a58.1VitliAiNtihitiOiRelit It, NI, FIIIIIB 

itOt4*Iza-io-CrrtiM4Effflillg-1,), 	Xt.--ettIg, itIllt6ME 

±40411, -1)-(X, ff0X4, MEMAI -zt-VIMI4113t±PAMIM, 3ttIA 

Ws -f-Oit0A-44E1-zck-D -CIMIARtginig-CZ. 

[0089] 9-5 si I- L C—P U F AGANIOARZYMEATIVIIihitZ05t#14110ARA 

/J‘G, ZEOVM'VNIts 1 6 0°C-- 2 3 0 °COMM/F RY 0 . 1 P a -- 

gr.1 ht:{ X1191) 
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3 0 P a 0):40141131Z8ItiRitEi7eZZ Letql.O. z=0) 	'?t 

mizssItir4rtagut, 	1 6 0°C--. 2 1 0°C-C. ,6 .7- L ff 	IflITL. < , 	1 

6 0°C^-2 0 0°C-CL LffM17-tiT*L O. M.HOMMME1:81-t6r4E 

±090R44lit It, NAFIfigilihntOft$110tAAffiG, 0. 	1 P a —2 0 

P a -C.6,7_LeElztzTLI,‘,; ZE0)grAMMIZ81"t6FAMMAIZ8It 

WEE)] ft, —iliklzME±,40)±4TAfEillOati 75q:A*0 tigaillIzAinii (= 

>5-">9) atfA917ti:J1114Xt..:—Nfegtd:ME±40)ttei, _Lffi-D-CV-ziA 

ti.('N3.i) 	A.fE-4- tigTAC);)HT-a5b‘ GA91-7K/Ve0)11.tffiMiffitiV91:-- SS 

Lvrat11 L‘rith-7*. tiVAII110210.1zoLvrft01:-$1113111tt;.<, lalf 

, 	8 0°C--- 1 6 0°CL"- ",=L7V-C, 	9 0°C---• 1 4 0°Cffc9tITLLN. 

[0090]fit_-, %---ZE...--OVAME.ifiliz 811-  Zra'AM(DA-41t, ±,121---.1311t 

ttLti< -CtcNc, 011XIS, traVIll.‘th' IS-, 	N= 	.L L,Tit, MEP& 

014-Lf1301.it 	1 omm Hg (1333Pa) laT0)*-± L L, 411511f.if 

1 6 5°C--,  2 1 0°C, tlT 	L..< It 1 7 0°C--,  1 9 5°CLtZ*4.-eitEt 

zLff, FAIzck;Fii0VIVEVA_, MR5E)Aititi),,gT#ITI-t.‘.. ME 

10±g±f4130)EtIts gOMEck<, 0. 	lmmHg (1 3. 	33Pa) la 

TT 	Y` Le 	9 AT 	1.. 0 . ig -LS 0) 211 17-'7 WCItItilZOONItt d: < , 01 

-tit', 	1 6 	 SST 

[0091] 	V'::-_, A"---•ZEI0AMirk2fmlt012411j, EL‘Izats.6141g2ARY 

ME±090Aglit0A-41:180:10)traMiffltzLe-ec, z . 

ti.Izok 9, fragMNI:=80-CRIS3Alttnigfikling -;'0Alligi-:_Mit6=_ 

Lbtro ELNIzatd:6±4Zil1RatSME±V90111g11.)301k4LL-CIt 

Mk" IX, ±41124.biXtS6=RINI;)LOAMME0ilagi-tit)t-  t-el-f 	a 

[0092] 	1111X, "A--IXE0MeMfflifillt, E01:-..ntstigjagAFRUME±,*, 

PiChligat lz-- ZEMMIfflif-10)*11gi-**)t- L 1, -C, 1 6 0°C-2 2 0°C 

ottocagutuo. 	1 P a --• 30Pa0MEMAI.:811- aftlitTitig 

51i3AVANIVIL, 1 7 Q't 	2 3 0 °C0±4aErl.R.Zi 0 . 	1 P a .-- 3 0 P 

tz TO ( M) 
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a 0,41g±,41 	VC_ Sit.IZA'all)r-eZCE'fitg',41igIfl -A-ti-J_. LeT e_ Z 

0 

[0093] f_UnIfitg',4gIfi'VaZ .J_. L VC_ ct 9, V ig L Li -c g — if 'y H_ C—PUF 

Act 9 t twoi]3+140/.1\ --L's ki\JIMOk 	INN_ ap—ikAtk 1 8 iv,-Foanok 

iC3M -4-'z •J_. L eTe_k, R3L L-C, 	-if V H_C-PUFA -gt,• 

Inti-ttA 	•"f'4' z •J_. L e ---ee_k zo ealitg',4%) VI vc_ 8 tj.  z±,A4J-421. tt, 

Li < tt 1 6 ot -2 0 ot ---eVJ, ct 9 	Li < tt, 	1 6 ot -1 9 ot-e 

z,„ 

[0094] Cifrifitg',41i0VIVaz •J_. Lt .: ct(,), gEWZI9 ofAt Lts9 "gizA'Atik 

2 2 0A01:111MMEzVeA'AN 2 4 otiOnanntot- is< Lt-igYA- $ 

-Ftiz •J__Le --ee_k, 3VH )3 	01=17 I- 	7 4 -vc_ctzfittA"ff -31C,L, 

OEViii 	9 etflI1J -4-ZJ__Le-ce_kz. J_. 0MA, -64A- Ve-i72‘Y ILC 

-PUFA -AsTzfrati-tCE135th$ct < "fgz •J_. LeT e_ zo Agalitg',4tg 

VI' vc_ 8 t'lz R3GA'At:,k 2 2 5Z 6t 2 4 otiOnangto-g$tt, tusittg' 

Mig VI ct 9 t ±,11,-cozo -A- $e±,t, 	1,1-c.A'AN 2 2 Rtt 2 4 MOH 

annkon 	Lflt,tMtMKTMCO#111JOAR,,, ,b\ 6, -1,42fitgAlig VI' vc_ 8 

tj.  z ±44-, rEc Eli Mt , 	1 7 0°C-2 1 0°C-CZZ:L751T1,1,\0  

[0095] CnIfitgAligV10±,4)-421. LANalitg ' Mig VI' L 03Fl.t: "Dl.\ --Ctt. 

Agalitg  Miiig VC_ 8 t.1 zA'Atk 2 2 EzveA' AN 2 4 ot,OHJIMOkaYA- $0-1,4 

0 R3 /J\. 6 0),4%,Rt0/2‘Rit, ttnc_flt,tMtnnkttMon,,VJ\ 6, 0,3n1 

f it g',4  iiig VI 011421_ lY( al it g',4 iiig VI 0 ±,4)-421..1: 9 t 3 t - 2 0 °C 

Ft,1,\J_.L751T1_,<, 	3°C-1 0tA1,\J_Lect9t1T1,00  

[0096] CEifitg',4gIfIRTFAMItg',4gIf10 0 f tt.t.C.80-Ct „41i7E7±4,4A 0) 

ReE)itt, MtMIMOkOtWflI1J0,VJ\ 6, 0. 	1 Pa-20Pa --C' 

Zz:Lect 9t1Ti_,<, 	0. 	1 P a-1 OP a"-CZZ:LeEtZ.-.1,00 

ITR13031,11.(Z -DO-Ctt-it:AntttS < , INA_ a, 	1 6 0 °C1-;CF L -4-  Z .J_. L 

e-ce_k zo 

igommfatt*rcz-D 0-c tt„-4RERTAtl-mm-ttoitia.),atur,‘ u--c, *HA 
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USGYAttiNG),EiliM\6, 	M 	--ett.atrifiThIg-eZ. 

[0097] eafitg',4iiigIfl LANalitg  Mig VI LT tto f ti,At:_-) •J__Le---e 

Z. INA..a, CnIfitg',4gIflo•ItLCEifitg',4%3Ifi'"ff-)•J_. Lt: ct 9, 

R3Lli-c -7 'y I-Lc-PuFAct 9 1`,thtvg3±isok,\JtiMbiC 

3M4Z•J__LiY-- , 	i%33L Li-c, 	-172 ‘yl-Lc-PuFAct9tth 

vo/g±moi.i\t“,\anwio,-/72 v1-Lc-PuFAct9tthVn 

5±M,0_“,\MMOVeogentglit,MttAMZ'J_Le-eZ 

0 

[0098] M=Rv, E0MgAgTfi6:861Z4iIttEVVIT6,MgAgIfl 

v,:ct-D -cM641/tgLlizo-ifv1-1_0-PuFAA-g$T-gti• 

Vilti-ttAIIIIIR-4- Z•J_. L e---e 	z0 	•J_.oct -)i-sVilti-ttAtt, 	-172 V 	LC 

-PUFA Vagg'Inti-tnire 	9, ZAHt5/0 I=1 7 I, 	5 7 4 -CEllo-C 

MEMMOMERtiVRao7A.A.iT-A/TFOILL-co-ifv1-L 

C-PUFA0i$,t<MW-.6VCAPITZ. 

[0099] (3) SIINti-ttA 

*RHA0-,VOLL-TVANIXti-ttAtt, 	.-7 'y I- LC-PUFAGYA- 

$iJ,, Ai=1=1011MOkoatiMMo 9 o ME%-  9 8ME%-e 	9, Nt,tiC 

ItlIM60-A- $e, Ai=rioanotoaitasoo. 0 0 0 1 as%-  3. 0 

ffig0/0 ---e 	9, iikAt,k 2 4 otOilt IMEzveA'AN 2 2 MOHJIMOkoagt 

-A- $iY, AitioltIMoiSTMEol. 0RE0/01-).-F-e9, A'At,k1 8 

o—Mq01:111M1M60-A- $e, Ai=1=1011MOkoatiMMo5. 0ME%1V, 

-F--eZ. 

INA_a, MINti-ttA0-INL Liza, DGLAGYA- $e, 	Elii=1=1011M 

Okoat,f*No 9 o ME%-  9 8 ME%-e 	9, 	tMtlIM60-A- $e, 

Ai=1=1011MOkoatiMMo 0. 0 0 0 1 ME%-  3. 0 RE%--e 	9, A'„ 

2 4 MOHJIMOkEzveV'AN 2 2 MOHJIMOkoat,f-A- $e, EHI=Iziolt 

koat,f*No 1 . 0ME0/01-).-F-e 	9, A'Atk 1 8o—Mq01:11t1M6  

op-g$iY, Ai=1=1011MOkoatiMMo5. 0ME%1-).-F-eZ. 
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[0100] Malati-ttAL Lcu, t7T 	L < u, 	- it V I-LC-PuFAGyg$ 

e, Ailtioltnntoaitaso 9 0 ffig'%-  9 8 ffig%,  9 5 ME%-  9 8 

ME%,  9 6 ME%-  9 8 RE%Ru 9 7 as%-  9 8 RE%--e 	9 , flt,t 

MtnntoYA- $e, Ai=rioltnnkoat,tallo o. 0 1 as%-  3 . 0a  

a0A, 0. 	1 as0A- 3. 0ss0A, 0. 	1 as 0A- 2. 8aa0A, 0. 	1 

as0A- 2. 5 as0A, 0. 	1 as0A- 2. 0 as0A, 0. 	1 as 0A- 1 . 

5 as%,  0. 1 as%-  1 . osE%, Ruo. 1 a.%-  0. 7 RE%  

--e 	9, pikAtk 2 4 otiOnangkEzzMAN 2 2 otiOnannkoateg- $ 

e, Aitioltnnkoagtallo 1 . 	0 RE°/01-).-F, 0. 	2 RE°/01-).-FR6 o 

am%--e 	9 , iikAt,k 1 8 0—Mq0oltnntoYA- $e, Ai=rioltnoto 

ai-Milo 5 . 0 ME%1V,T, 2. 0 ME°A1V,TR6t 0 ME%--eZ. 

[0101] Ott., '(LOS tq 	Li oagglattA L u--c u, t7T 	Li < u, DGLAGYA- 

$e, Aitioltnnkoaitallo 9 0 as%-  9 8 ME°A, 9 5 ME%-  9 

8 ME%,  9 6 RE%-  9 8 RE%Ru 9 7 ME%-  9 8 RE%--e 	9 , Nt,  

tMtnntoYA- $e, Ai=rioltnnkoat,tallo 0. 1 as%-  3. o a  

a0A, 0. 	1 as 0A- 2. 8 ME0A, 0. 	1 aN0A- 2. 5 %WA,  O. 	1 

ME0A- 2. 0 as0A, 0. 	1 as0A- 1 . 5 %WA,  O. 	1 ffiE0A-  1 . 

o as%,  Ruo. 	1%O. 7%5) , pIkAt,k 2 4 0AOHJIM 

OkEzzMAN 2 2 otiOnannkoateg- $e, Aitioltnnkoaitaso 

1 . 0ss0A1v,-F, 0. 2RE%1-).-FR6 0ss%-e9, A'Atk 1 8 o-

iffPqManntoYA- $e, Ai=rioltnnkoat,tallo 5. 0 RE%1V.-F, 

2. 	0 ME°A1-).-FRtt 0 as%---e 	zo 

[0102] 'i-z_-_, ftotzT 	LoMirgati-ttAi L 1,-C 6t, tcT 	L < u, i 4 a1)-:')i> 

ok, z -Kok, i-ri)-5- 1-i>nk, 77 -K>nk, i-r 1)- >i> 
oc 	Kij-5-1.i>otri, 	Kij-,.>gi>031, Rtt 1 1)--1)-i>nto 

-g- $e, Ai=1:1 01t1Moat,tallo 9 0 as%-  9 8 ME°A, 9 5 ME%  

- 9 8 ME%,  9 6 ME%-  9 8 ME%Rtt 9 7 ME%-  9 8 ME%---e 	9 

, MtMtnntoYA- $e, Ai=rioltnnkoat,tallo 0. 1 as%- 3 . 
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0wg0A, o. 	1 ag0A- 2. 8ag0A, o. 	1 MM0A- 2. 5ag0A, o 

. 	1 ME0A- 2. 0 ME0A, 0. 	1 ME0A- 1 . 5 MM0/0, O. 	1 ME 0A 

1 . OMM%, Rtt O. 1%-O. 7 MM%-eV•), A'Atk 2 4 MOH 

IIMOkEzzM'AN 2 2 MOHJIMOkoat,t-A- $e, Ai=1=1011MOkoat,t* 

No 1 . 	0 sE0/01-).-F, 0. 	2 ME0/01-).-Fxtt 0 sE%-eV,), A'Atk 1 8 

o—fdPqMIIMK6  (C 1 8 : 1) ayA- $e, Ai=1=1011MOkoagt*No 

5. 	0 ag0/01-).-F, 	2. 	0 RE°/01-).-Fxtt 0 ag'%--ez. 

[0103] •J_. 416 oMireAti-ttA-ett, -1,4 -A- $-- 	- it V I-LC-PUFA, NA_ 

ai-r 	ij-:')i>ok, 	DGLA, 	-Z-Knk, i-r 	TI-1)- 	i>nk, 77- 

, Rtt Kij-, .1)-i>nk -A--4ztop--ezo-e, 	.-/7 2‘y I- L C- P 

U F A, 1NA_6 	DGL A 	IL,'%k.\ -AsVCEL-DtTlciltc < 5R664-LJEIIA0) 

iLAJE1101116-CEIITZ. 

[0104] (4) SIINti-ttA011 3.51 

*RBA o-ne t: ct zSIMIti-ttA011 3.Itt, _E3LR Litc.k,\f ti.b\ot1 

3,SLItz.-.(t.D -c-if‘y I- Lc- p u F A.--A-4-zfintttcdifi4iz ji L, 

Ezt i . "f4' 6 ti.kinti-ttA 6:J4 1,-c, 3I$Ht/Ol=l71-"7-f -CEIll,\A-.. 

S1891_1.11 	"ff ', J_. L 	-A-  t; . 

[0105] *R HA one t: ct zVilti-ttA011 3.51t:_ct 9 "f'4' 6 tLitInti-ttA T tt, 

-it'y I- LC-P U F AoyA- $7V-1,4<, Ja-D, ZAH/01=171-7 

4 - --ett 	- it 'y I- LC-P U F AL 3AfEe * kitcdtIlM60-As$ee 00 

T, 	- 1  7 2  'y I- LC-PU F A 	. 1-t''-A$ct < ja-D5ths 	<mz jiLiy--e, 

Z. 

SITOLUDZJEllk,\641,ZIMt/Ol=l7 I- 	7 4 - L i,--ot, 	MIT--e 

//_1:10)1VHt 	/01=17 I- 	7 4 -1,1Z .J__Le- , =it•C_A- '5's 

)I. 	') JI/I ( 0 D S) -OM --,'s tt.tc.IM 	-/VH L I, it -1,43C41, 	1=1 7 I- 

7 4 - (HPLC) iytzT 	1, < 	tf 641z. I$H3AEt 	/,,L i,--ot, IN 

A..a, YMCi‘yODS-AQ-HGtL. ( 	4-4i7-1IL.:>4) 
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[0106] MITOLUIVC_LAJE11-,'S tt.Z H P L C 0AitL 1,-C* tt, IN A_ a, 1,),TO t 0)/Y 

11 6tt.Z. 

.L.,. : 	YMC 	pack 	ODS—AQ—HG 	20mmcbX500m 

m 	( 	4-. 4ir74IL.-f) 

t":.,1 	: 1200:>')—X 	G1361 A 	Prep 	Pump 	(7 

1> 	• 5- 	) Cl 	— 	4- 4±) 

)3 	/N3.H.,g, : 	2 1 tilta 

fnli$H : 	)( 	J-11. 	1 7 . 	5 m L/3 

Mtl-Ait : 	AAA 2 . 	4 g , N11-5, ff,t4ftrii--$1,JAZAIJ(z1,-c 3 ME% 

[0107] *RHAO,VetLct zIdAtICEIEICE11k,Nz J_. L t: ct -D ---c, 	-172 'y H_ C— P 

U F A 03I$Ht 5/01=17 	s'5 7 4 —VC_S-StIZIDIRtt, t7T1_, < tt 5 0 

%1V,E, 	ct 9 tff 	li < tt 8 0 %1,),_E, Et: tIT 	li < tt 9 0 %1,),_E L 4:9 "ig Z 

0 

[0108] *R HA o,Ve t: ct zViltICEIEIRDTANIXti-ttA, tverc_*RHAG),VetLct 

ztliSLI--Cf'4' 6 ti.itAtICEIETzvTAIVAtICELIT tt, -14-g- $."-e 	—if '2 

H-C—PUFAA1,-)ZtO, R6t-h4A- $. -172 'y H_C—PU 

F AATZtOTV'), Ja-D, fitg',41i0J-;01-ol-to3AMfR(E11-4-z 

.J__Lt: ct -D -ca AT zuillgitozZ3A- ti••J__LIY1:4:0 . fitg',4%31,),M-a) 

ftho3AMPAICE11-4- z •J_. Lt: ct -D —C EAT ZU1kg'It0)3 L1_,--Cl,t, 

7"4017TA-e6f6ti.z. INA_ a, t.R-0) ,  X, 

•J_. a) tc.6, *RBA o,Ve t: ct zViltICEIEIRDTANIXtICElitt, 	—if '2 

LC— P U F A, INA..aDGL A 	. 1--M,\-'sA$ ----eJa -DtrIcitct < *6 64-Lz 

Plik/NoiLAJElItL4E6 --ME11-ez. 	•J_.oct -)tsJElliLt.L1, --0t, INA_a, ItTn 

, 1)-1') )( > I-, EtiTn, ibfaa, Ailr=M-vc_8(1z1tEll, 	•J_ti.6o11 3,51 

VC_S-3(1ZitElltiZJ_. L /PC 	1=it: 	-172 'y I-Lc—PuFA -A--4- 

zNtICEIETzvTANNtICE135dAZ3L 1,-c -A-ti•EtiTnetf6ti.z. IN 

A_ aDGL A ovia, DGL A GA 'tt 	Pin L 1-  z JEll ik, INA_ a, ti,Aa 
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, VE7 1.,/l,*-401Ellittlzfflo6 	ff*I.:#17."1,t,‘. 

[0109] (5) Afittlt.13-ARIViiftAll 

*ftITIOSSIzckW/Iltt5E133Z1t2411{Attglilt, 9 — i f v I- L C - P U 

FA, 011_1t DG L AOingitIza-i4, 4501J13. L 1.-c9—Yv 1-L c - 

P U F A, 011k.  IgD G L A 	-A-*-1- 0-"e, AgirillSIMZItAftAgi-,-_-A- 

4-i.Z.ILff--Z. WS, *REA0-1,4141-z.kZA1-144±....T13-BRIVilft 

Ain, *5t1:9101tOntlizck WtitItARIVANIZAWiti 45V1h-l3M Lt 

to 01..cittAP...(3-hRIVilltAlllt, 011_1g, YEAciffil, 1 E71,)1,-*—P14 

[0110] .ArfittAmL L-cit, wzizi0)Alibmit-341Lz. zr40)*Ti1t, 5M 

rial405, 71<fg, lit#05, EctfiEgb‘ G tsZ11, 93E#R 	ti,Zi_kt's < L 4_, 1 -D 

01Z-20-Ali-e2-C 	< , RIttztteoilla, OattfAITztsmrA-1-. 

ilti- 50/3\GtsiTokYiNtRti.i.ktor.<4,1 -DIzot9E:_ti,Z) 

ino)Arf-c.b-D-ctct:o. 

lit:, ±SE&MO*Aft, ,7 I- e-1.1152, MAMMA-, MIT, RItlg-* 

[0111] 

fitti- 541F1:45, RItzto-D1:-_,:k 9 	k_aa 	16a1.100.ili--eb-D-ct, 

fflig 5.8.4Mt, 	# Atcr.rAutZGITI-xl.‘Zei-04Xti§1:-_Afiltt.Z. —AR 

1-,-.52Wt, Alig)*fil-:_ct "D -OM 	41.6.. 2051:111J1-4- —ilktIttsciUL 

L-Cit, ftitt, 69iEL5Efi-th.105t05, ..1.1-, JZ,C4102 (Mkt) , b‘ 

11.4:4, iPtZzt.:1 	(crust ing), AM, 710E1FM, 244, 5., 

Rafirtaff*(164-1.Z.,  iffIL 1.- -Clt,  Ti- e—ititmg (7 t- e—VIZ-1A-

ttlati2f, liTiMitIM-A, ft;TRCV, F924XMO, Illik 

141M05, lEitt) ChliA, 444191-2.*, RU:0 2.2051Lff*tiGt.Z. soft 

itAIY-J1z, 7 I- e—'I41205gIttltitafriA-e. 

[0112] 7 I- e-1tiso51t, IL LT*, 7 WI,Y>0#0fitRIVI31 9 i2.(7)-1".: 	9 	G 

1zag1EL, Lo7i,Mi›L L-cit, thttiDRUCS,I-t, 7 t7i,A,11> 
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[0126] 1,),-FONArc_ 8 t.1 Z 'AttiNEztnLVINTICE11-,'S ti.Z 7/1//l/i5-)l.'(b51 

ODI)1/I5-)l.'fb$1,t, 	9 5%- 	1 0 0 %----eZ -,: L759Eantjqj L-c 

k,Nz. J_G)tc/91), *ArtiNONA t: 80 -C, "i'4' 6 ti.Z ff*I/l/i 	5-)1.--e 14, 

-A- 1-ZtiOliattA01:111M0k0Dtg L A, EelIMOki/l/I5-)1.)±,tre 

Z LAigt1 J -L's ti.k... 	J_. 0 tz.-..6 , 	1,)1-FOthtliNEztPAttiNT tt, Vilti-tt A 1:1=1 t L 

-Asti.ZtiOliattA01:111MOktt-4-/ --Cl/l/i5-)1.)±,VOA01:1RttM 

1:111MK6L li-CENCT Z. 

'-z_-_, 1,),-F, 	DGLAi)i/i5-)1/*(,:., I- DGL Ai , A'Atk 1 8a 

—Mq0lannti)i/i5-)1.*(z Fc 1 8 : 1 j , iikAt:,k 1 8 0`) ,ffi 

tiOlilltnnti)i/i5-)1.*(,:., rc 1 8 : 2 j , A'Atk 2 2 otiOnan 
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Oki 	JI/I5-)1..*(:: FC 2 2 : 0 j , A'Atk 2 4 OtiOlannti)i,i 

5-)1/(,:.. 	FC 2 4 : 0] 	L-1,gE Li to  

[0127] [LLVIN 1 ] 

Pinot AM=1=it: DGL A.3 7. 	2 ago/o-g4z 	)1,5- 4 i 1, 	affint 

INEIRVAtti-ttA 1 	*Irc_lt -D -c7)1/t 1) ft 	Z=)1/i 	5-)1.4b 1,, 

ff*i)i/i5-)1. 1 	1170.'l 1, it. NI] -5, 	1 2 0 g arAtti-ttA 1 VC_ ',j- 1_, --C 2 

OMM%t I- 1) r'/Ni I- -:> K-ig ) -)1/54I 1 4g, ii-)1.4 Om L 

)]QA. --c, 	2 111347J-  4 )1. --e)iiiM I, tse 63C1 Lk. -0,1, azae4 
0°01,),-F6LfSZ 	-e9°;;#'51_,, 	:l.\ T, 	354Ii=i- I- t:..4 Lk. 	354Ii=i- 	:..4 

1,1-caVrAtL, 	4 0 0 ml_ (/),N-1)->)NA.., 	--0),W.,z, 	fitliziK)NA..--c, 

7_1<1 .A193g. Lit. lael=1=PIttLi-s-Dtz_-_,Itz:100ftto_K-eiga-D --c75\ 6, iN 

It > NA.  IDIR li A:. IDIR li A-. i•- It >1,§ t: ,o_Ke,Okt I,  i) r, A 	Ail A. -CV, 

*Li, 	''101.i. iit 1-'-)3zve,49--en 	L. ff*i)i/i5-)1. 

1 	.,/f41-,z. 

ff*i)i/i5-)1. 1 Ttt, 	D G L iocg$, N0-5, 	f'4'64-i,j-cfAt4i)i, 

i5-)1.6,zW4zDG L AGYA- $(4,3 7. 2V4%, DGLA6ZW4-Z0 

1 8 : 1 ODME.LL, NM, 0 1 8 : 1 /D G L A (4, 2 3. 	5 / 1 0 0, 01 

8 : 2 0)ME.LL, N1]-5, 	018 : 2/DGL A tt 1 7. 	8/1 0 0 -C-Dtz_-. 

0 

[0128] (t4-IJI/I5-)1.1 	„-*-,lig9J._1,11-'ff -3 J_. Ltd: <, 	J,),-F Az,- it-eHPLO 

t:..14:k 1_, -C, 	D G L A '71 -',±,wj3.3m Lit°  

HPLCTU, ff*i)i/i5-)1. 1 	'ItT6LIRA1,---c911,110481,---cb\ 

6, ff*i)i/i5-)1. 1 tL -gti.ZIIMOVY-4--c'74±,l_AA_zV-e, 	'74' 

,±,54-.3M 1, A:. 	,f4' 6 ti.tz_-.-M3t:: --D 0-c tt, 	E4 t:_-. 1 m I- 	.41R1_, -C. 

li\ --eiit 1-'-(;:ct -D --c-  '74AIJ 	1_, it. 	'7411g 	1,1-z_-A0M3 ., 

X46,.1 m L oi 3gf,7-AL 1,--c I-') 	1)->K6 )( 	)1., N1]-5, 	c 2 3 : 0 )( 

)1. 1 	5 JI. 1. 	Om g/mL iN 	+)->'4- 	(,:.'7411q -,'S t- --C, Ali tit > 1)1, L i_, 

Z, 	1,)1 -Fr.-.77 -4--Aitotsi=i7 1, '' 	7 4 - 	( G C) 	6Z.-.14:k 1, tz_-.„ 
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[0129] GczT464.tcAlIMOW— ham 	TEA (II) vc_I-ikx-c, ge-Z 

it>1)1.1=1=i6LA- t1.z1IMOkoMEzvelIMKIJM6, Et:, DGLA-g 

$, N11-5, "f4' 6 ti.tc.M3t:J4-4-z DGLAayA- SEzvellillYS*,±, Lit 

0 DGL A 0111JR$U, 3iTi litz_-.H P L C'74,±5A0)M310`)D G L AMODa 

gitt:jcIT Z. DIY li tc.M30) D G L AMOISTODPlagit*-4-Z .J__Ll.:_ct -D 

.-Mi±i LA:. 	1-).-F, 	PI 1_51-CliillY$ 	.*,± litz_-.0 

ITI3t,=-A- ti.z1IMOCA Crn g 1 = 

(-fignot0DE—xm3744 [m L] ) / (C 2 3 : 0) 	)1/I 

5-)1/0)E—TI) X ligtgift)NIM 1 . 	0 m g • 	• 	• 	(II) 

[0130] -.0`)*IiA, 	.s. 	2 (:.77 -4-0 	-s 	 2 (.:.77 -,'Stl.Z,t -36:, 	D G L A -A- $14, 9 1 

. 	1 MI'%, 	D G I- A Ililly$14.8 . 	1 % ----e-Dito 	48, 	,s2t:..s-3k,v-c, 	ft 

EziN 1 o tlatICELI 07510M-I6t, fEt4i)i/i -)1. 1 otkill---ezo 

.2 (.:_s-3(1z -A- SEzvegEthtt, of ti.tlIMOMiCtLI-i<A- $Ezz) 

RE.th-s -4-. J-).-F, 	Re. 

[0131] • H P L CAft 

t.L.,.: 	YMO 	pack 	ODS—AQ—HG 	20mm0X1000 

mm 	( 	4--tr7-rii,,:>4) 48, 	L. 	5 0 0 m m 2*FINT4 

A litc0 

t':.,1: 	1200:>')—X 	G1361 A 	Prep 	Pump 	(7 

V iler• 5- 	)1=1— 	4-. 4±) 

tiN21: 	40°C 

4RM: 	)(') —11. 	35mL/ 

01-Ait : 	Ah'i 2. 4 g. ff*Ah'$ttAIJt:J41,--C 3 RE% 

[0132] • GCAft 

IT: 	6890N 	Network 	GC 	system 	(77:')I>1 

• 5- 	i1=1:')— 	4- 4±) 

t.L.x: 	DB-WAX  	30mX ~jT1O. 	25mmXaff0. 	25µ 

m (77:')I> 	• 5- )1=1:')- 	4-4±) 
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)3 	/1,3Eig.A4(t : 	1 8 0°C 	3111. 3 °C/3 	2 3 0 °C 3 0 

A ALI3Eig. : 	2 5 0 °C 

$t±,2'; : 	F I D 

W±,2';31E.g. : 	2 5 0°C 

--t,  I) 77f 	Alt : 	iN 1) r, _A 	*mtg. 3 0 c m/3 

7°1) ‘y I,  Alt : 	7° ') v I- .LL 1 	: 3 0 , AAR 1 /..i. L. M KA .g 9 m g / 

m L 

[0133] ILLVIN 2 ] 

thrtiN 1 TJElll.NitfAt4IJI/IT-J1. 1 6:-. -D0-C, 	1T7f'1,41i0 (S P D) 

.1-).-F0)Alt-Cff1.N. A'Atk 1 8 1-).-FOJIMO'AM31 	Lito 

S P DItTtt, K D L — 5 (U IC 	Gmb H) CEIll,\A-.0 TF*214 0 

°C. vtgxLI omiggai.g. 1 o 0°C. ,±, LI mtivag. 8 7 °C, Nig 	> 5•.J It 

gig. 3 o oc, Rlf t> 11111E)] 0. 	001 mba r, N0-5, 	0. 	1 33mP 

a 03.H.I.EzTf49  Alt --e, ff* 1 6 0. 	7 g 	3 0 Om L/hT IA1, , C 

1 8M3.-Ft,'< -Asti' 1%)3 .1 	li C. 	R3 	6 5 . 	9 g 	.''f'47-z_-.0 	3t.C..tt 

, DGL A 75%1  WS tvr As 	tvr 0 A-. 0 

"ig 6 tttz_-.R 3., 1.), -F A4THPLC OA 1_, ---C , 	DGL A '74' ,±, A 3. 3 ITI  

li it° 	DGLA '74,±,M31,t, SINIXti-ttAi VCA 	Tao 

[ 0 1 34] "i'4' 6 41, A-. S P D 9/1.11•1 0) IWJ3)3z Tf HPLC V1,11,1 0 DGL A '74' ,±, A 	rc, --D 

0 ---c tt, tLVIN 1 L par.:, )1 	1=1 7 I-7-f —CE110-C, -A- 1ZIt 

MCARTfilIMITIAM 	505, Et:, D G L A-gs$, N0-6, "f'4' 6 ti,j-c_m3 

041-Z D G L AGYA- VATfillillY$*,± LA:. - .0)*IiA, -s26:-.77 .4" 

o -s 	 2 6:.,77 -,S 41,Z ct -3 VC., 	S P DZI1•10)M3l.Z.-1-3(..j. Z D G L A-gs$(4,4 

0. 9M1%, DGLA'74±,M30)DGI-A -A- $(4.94. 4M1%, DG 

L A 111J1R$tt 5 . 	1 %---e.Dtc0  

[0135] • H P L CA•ft 

.L.,.: 	YMC 	pack 	ODS—AQ—HG 	20mmcbX 1 000 

mm 	( 	A '''' t 7 4 1 L. :> 4 ) , )3 	-Ar< 5 0 0 mm 2*FINT4A1_, 
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Ito 

t .:., 1 : 	1200:>')—X 	G1361A 	P rep 	Pump 	(7 

1> 	• 5- 	) i=i 	— 	4-. ±) 

tA3.011.: 	40°C 

4RM: 	)(i —A. 	12mL/ 

Mt A44 : 	Will 2 . 	4 g, N1]-5, fAt4ftrii$tt,±0,A1Jt:. 	1,-C 1 . 	5 M  

I% 

[0136] [AVM 1 ] 

Pinot AM:I=It: DGL A.3 2. 	8 M'A%-g4Z 	)1/5- 4 i 	)ffilint 

AM' GYAtICEli 2 	, *It: 	9 77 /1/t I) ACI-ei/l/i5-)1.4b L, ff, 

t4i/l/i5-)l. 2 	.E1011 LA:. N1]-5, 	1 2 0 g On ti-tt Ai 2 04 1_, ---C 2 0 

MR%t  I,  I) r'/Ni 	-> K—i 	) — )14454I 1 4g, i' )—)1.4 0 mL. 

)31:1A. -C, 	2 111V7J-  4 )1//)31:1Nt• LtSe 6325A li A:. -. al, aritae4 0 

ti,),-FtLi-szvet,, :l.\ T, 35•A 1=1 — HZ.4 li tc.. 354I1=1— 	:..41_, 

tc. a z a tL, 	4 0 0
}  m 
	-o),ItL, fit11 7_1<)NA:z, 7_1< 

AA193g_l_ii-co 5M-Wi=1=PIttLts-DA-ArcAnftto_K--eiga-D-ci,\ 

it >1,. DR 1, A:. 	Eilly1,1-c.- it > jg, tL,:v_Ke,gtt I-') r, A 	.)jii Arc EA< 

1,, 	'74A1J, iit 1— . —)3zve,49--en 	1, -c, fAr4i/l/I5-)1. 

2 	.'f'41-co 

fAt4i/l/I5-)1. 2 Ttt, 	DGL A -gs$, N0-5, "f'4' 6 ti,tz_-.F44i 	)1, 

i5-)11,71,1-1-ZDG L A0D-As$tt3 2. 	8ME%, C 1 8 : 1 ODD G L 

A (Z.W4-ZRE.LL, N1]-5, C1 8 : 1 /D G L A (4, 26. 	1 / 1 00, C1 

8 : 20)D G L At:..W4-ZRE.LL (C1 8 : 2/D G L Att1 7. 	2/ 1  0 

0 -e.Dito 

[0137] ff*IJI/I5-)I, 2 	, gittl-L1,--0,),ToCEINg'4MVIEztrAgat 

g'417E7V1 	A-ti•fit',1i0 t:.14:k L ito 

CEifitg',4MVI'-ett, 	1 o o g Off,t4i/l/i5-)l. 2 01-  1, -C1-),10) 

fitg'4174 	,'ff -D it. 3hgl6z.-.0,9 :')A-,  IT V 1-{43hgt (glaill,fifFifi (Ki r i yam 
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a Grass)) 	CE110, 	153.,±,41-tt:..(4.)1.1t— • 	ti '‘Y 	->''E X 	(11/1t 

— • 'TAT-  V 	t) 	511:1 itER l_i it . A= :' -t,  iT V H43hg1011,fl6t 2 5 

m m ---e 	9, 	)1/1)'— • 	ti'‘y 	''7E X0)1 W410DIt4 Xtt, 	2 5 m m 

X 5 0 m rn -e.Dtz_-.„ 	±-4rE- 0)'ri-CEL', 	N1] -5, 	±4,4,-rEca. 	1 8 5 °C , 	±44-, TA 

%SA , NI] t , ±4 TAM' I. 	1 3 5 t, ,47 1>illtioE)i, Ni]-5„-41g±,41 

vc_ 8 tj- z la a E )] , NI] t , A 9i=' 1. 3 0 P a L 1_, -C , f it g' ,-4 ea 	"ff -D it . ea 

fitg'gviii-e, c 1 8 J-).-FM34)3 ii0 L I, ---CM 	L. V igtA ,”A3 4 0 g 

•"/'4' it. V igtV_qA3t.L -pk,v-c, tLVIN 1 L Re 0 fz 7 D 7 	7 4 — 

JEll 0 --c IIMOCiTzveltnnthM 	fiet,E L it L .J_. 	, V igtA _R3t.c._ tt, 	D 

G L A1 	)1/ 1 	5-)1/IRAWS t1.--Ca 	ti.-C 0 tz.-..„ 

[0138] 'V-z_-_, V igtA ”A301=17 I- 	s'/.13Z.-.tt. 	C 2 0 : 3, 	n — 6 	(D G L 

A) 	.,-7 -4-- E—Lc 2 0: 4, 	n — 6 	.,-7.4" E—orAtz.-., CEli 	.14*4 L 

TZ 	1=17 l''L.--el,t3BAR,64-t.1-S.OL.°— 	A 	/-7 -4-'fbatttAiY,±,IR,Litc, 

( 	3O 	) . 	fit._., 	C 2 0 : 4 n — 6 	.,-7 -4-- E-03._ff.fwAtz:., CA 	.14t-4 

L -4-Z1=17 l''L.--el,t3BAR,64-t.1-S.OL.°— 	B 	/-7 -4-'fbatttBe,±,IR,L, 

ito i bat A Ez Tfibat B tt„-4g91.1.11t: ct -D -C):M-L'S 411-z_-.4 bat L 4 A_ Z 

•J_. L e --e 	Nt,tiCIIMOkL Lit. tat ARtPLattt B OD -gs$-s 	27& 

[0139] 

TJ̀ s 3 vc_,-T-4-0  tss-3,3 0)-g$6t, Itnnkg[Wza-i< -A- $-s -4-c, 

48, tLVIN 1 TJEll Olt G c Alt--MtMtnnt L°— 	LCIElitL-A- 	ti.Z 

IIMOteMtSZtaa, matttARtpLatttB 03AtEztrk-  A VC_ tt, IR 4 A-  > 

$HfiEli,±,I 	(silver-ion solid 	phase extraction) 	(Z.ct -D ---cANitz=7G75\ 6-g- 

ti.zanntn 	i, tc."*, 1-).-F0Aitt:_ctZts 	I=17 I- 	7 4 — VC-14:k 

L. 	*— I' — I) i V >Oki 	)1/0atiii134 	1 L Lit ± 	t: , 	1 . 	0 0 

1 — 1 . 	0 0 9 0)0,121 	VC_Mtl.Z E— 	, NI] t L°—'7A T ,-T --,S ti.zatiHrAl 

-4-z,fbai-ttibai-ttA L p -k-  Lit. vt.pdatL, 	1 . 	0 1 3— 1 . 	0 2 

4 00,121tLiRti.Z L°—, 	L.°— 	B --e,-7 -,sti.zatiHrAI -4-zibai-tt 

tat B L prz Lito  -0),I, DGLAL, Mat A Rttibattt B o$Dqth 

5R6 .--C, D G L A, Matt ARtpLattt B OWN% 	*i±i Lit° 
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[0140] IT: 	6890N 	Network 	GC 	system 	(77:')I>1 

• 5- 	i I=1:')— 	4- 4±) 

)J.L.\: 	DB—WAX 	r< --,'S30mXI ,g0. 	2 5 mmXaff0. 	2 5 µ. 

m (77:)I>1 	D:')— 	4- 4±) 

t 	.L.1,3111.g.Ait : 	60 0C2. 	5 3rih3a 2 0 °C/3 	1 8 0 tr-h3E' 2°C 

/32 3 0°C 1 5 

A A q AA Alt : 	2 1 0°C, 	7° ') V ll, 	7° I) V H>10`)1)->i 

1)>-r.LN1. 	53, /—:')5A1'40mL/3 

AAR Alt : 	1 g L. MKA .g 1 m g/ m I- J-).-F 

$t±,2'; : 	F I D 

W±,2';31E.g. : 	2 8 0°C 

--1.7') 77f 	A'(t : 	'\') r, IN, mtg. 2 4 c m/3} 

[0141] -. 0,1, CEifitg',4%) VI T tt, CEifitg',4%) VI Vf'4' 6 ti.tz_-. V igtA ”1 

3 2 g 041,-C, 1-).-F0fitg',41i0 	.,'ff .D A:. 3hgt tz.-.0,9u:') Az 17 V 	'14 

ig I 	(#1111-tefPfi 	(KiriYama Grass)) 	CE110. 	I iiiI13..,±Ett:..tt)1/1t-  • 

ti - >E X 	()1/1t-  • 17-A5—  V 	t) 	2 'DICER 1_, it o  A' 13 :)-t7 17- 

'y 1—(43hg1011,fl6t 2 5 m m ---e 	9, 	)1/1— • 	ti'‘y 	> s'E X0)1 

W41iOlt4X61, 	2 5 mmX 5 0 m m"-e.Dtz_-.„ ±4,41.605A3E, N1]-5, 1 

rEC.H.git 1 9 5 °C, ±4,4,TR,4%,3.H.g., N1] -5, ITRZg 1 5 Ot, 0,...t> in 

011)], N1]-5„4%)±4,4,it:.1-31,./ZIEW11)]. N1]-5, 0,9=1. 	30PaLL-C 

, fitg,4,g 	.''ff -D tom. . Cafitg',4gIfIT, 	C 2 2 1,),_EIW .R3, N1]-5, 

gL,  --CM 	li , 	ea 	1 9 g ,f4' it . 	Ii0 vc_ tt , 	DGL A e M VcAlrg -,s 41, 

ito 

"f4' 6 ti,i-c liel , 	J,),-FA-4--eH ID LctLIA Liz-, 	DGLA'74,±,g3.31TI 

Lito DGLA'74,±,M31,t, SIVAtItAi t:..0 	-4-  Z„ 

[0142] 'f'4' 6 ti,tc.0,3Eng',4g, Vi',1o),Igm3)3z-ue D G L A '7,,',±,M3(,,7_ --D li\ --C-  tt 

, tAIN 1 Lparc_ill=17 I77-1 — (G C) CE110-C, -A- 1-Zlt 

JOCARTfilIMOkhd 	*6, Er:DGL A -g$, mt, 'f'4' 6 ti,j-c_m3(.: 
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W4-Z DGL A 0)-gs$RVIIIJIR$*,± Liao - 0)*IiA, -s. 	2 )3z-s. 	3 

VC_ ,-T -4-  0  -s 	 2 (,:,-T -,'S tt. Z cl: ', lz, 	Cifrifitg',4gIfi'•101i0M3t: 8 t.t Z D 

G L Pg$1,t, 9 1 . 	9M'1%, D G L A 74,±,M30`)D G L A -g$tt 9 

6. 4 MIA%, DGLA DIY* 1 0 0. 0 %-"e 	9 , 06-CTMAit-I13th$T 

, 	DGLA V4' 6 tt.P.-.. 0  

[0143] • H P L CAft 

-LN : 	YMC 	pack 	ODS—AQ—HG 	20mmcbX 500m 

m 	( 	4-. 4ir7-(I/N-f 	) 

t":.,7° 	: 1200:>')—X 	G1361 A 	Prep 	Pump 	(7 

1> 	• T'7 ) 1=1 	— 	4-. '-t) 

t AAA : 	2 1 t IVA 

f4f)AH : 	)4 	) —11. 	1 7 . 	5 m L /3} 

WI-Alt : 	Will 2. 4 g, NM, If'"' Arii$1,toRZAIJVC 	li -C 3 ME%  

[0144] [AVM 2] 

'AVM 1 TIVII li tz_-.TF*I/1/I5-)1. 2 	.14*.l. L 1, -  - c, J,),-Fopegaltt 

%) IfiTzTf A' 3E 	,4%)  VI' 	As tilit' ,4%)  0AL/to  

[0145] CEifitg',4gIfITtt, 	1 0 0 g 	=9 	2 041,--C1,),-F0) 

fit g ,-4 ii0 	"ff -D it . 3hgV, 6z.-.0,9 :)A-,  IT V 1 ,143hgV, 	(glailiiifFiff (Ki r i yam 

a Grass)) 	CE110, 	1 311'13..,±Atttt:..tt/l/lt—  • 	t/'‘Y 	->E X 	(11/1t 

— • IT INT-  V 	t) 	211 	117 Lit. ,A9'3 :') -t, 17 V I-143 hg I 011,g tt 2 5 

mm) , ZJI.1  — • 	ti'‘y 	->E X 0) 1 WftL0)1)-4 Xtt, 	2 5 m m 

X 5 0 m m"-C-D it. ±-4rE-Vrf-CEI, NI] t , ±-4-rEcis.g. 	1 8 0 °C , ±-4 TA 

%AA. Mt, ITA3111. 	1 4 0°C, ,4'13t>in(DE)j, mt, ,4griAti  

vc_S-3t.tZIEReE)j, Mt, 0,9-g. 2 0 P a L li-C, f it g' Mii7E7 	''n- -D it . ea 

fitg',4gIfl-e, C 1 8 1-).-F IWJ3)J g Lli -CM 	L. V igtV_qA34- 8 g 

''f'4' it. V igtA”A3t.c_ "D 0-C, thtliN 1 L ROO )1 	D7 	7 4 - 

lEll 0 --CIIMOCARVelIMOMM 	4 tiE li it L .J_., V igtA 	R3 Vc_ tt, D 

G L A /PAWS t1.--C As 	41, -C 0 it . 	tc, 	7 ig tV_qA30) 	m 7 I` 	IN V: 
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tt, tat A RtPLattt B eiR,tLitAbattt A EztPLattt BigYA- $-s. 	26C. 

751-0 

[0146] -. 0'1, CEifitg',4gIfIT 14-, CA fitg',4gIfIT•fg 6 41. it V igtA ”1 

4 5 g 04 L -C, 1-).-F Ofitg',4%) 	.•'ff •D tz: 0 3hg t:.0,9u:') Az IT V I143 

ig V 	(11 ai-II•fif Ph (Ki r iYama Grass)) 	CE110. 	lig..,±Ett:..tt)1/1t—  • 

ti-> s E X ()1/1t— • /TINT— VV 	t) X 21 	Ell LitC.0  A=  :) Az /7- 

'y H43hgV0) MI tt 2 5 m m --C' 	9, 	11/1f—  • 	t/ v 	> 	E Xo 1 

W410)1)-4 Xtt, 	2 5 mmX 5 Om m --e 	•D A:0  ±-41.610)54-CE, N1]-5, ± 

rECE0'.g tt 1 8 5 t, ITA,4%,3E0A, NM , ITA 21 1 4 5 t, A=t > in 
0E)i, Ni]-6„-4%)±,41 VC_ 8 t.1 Z WEE)]. NM, 	s1.20, 	0 P a L lr, 

fit g,4%) 	.•'ff -D tc0 M=0)fitg'40IfIT, 	C 2 2 1.),_EIW .R3, N1]-5, 

Mg L 1_, -C It 	L„ It'd 	2 8 g ,t4' tc. 0  1 ig r..-  tt , 	DGL A e M VCA 48 --,'_ 41. 

-C 0 Z L -71011J --,'S 41. Z 0 

"f4' 6 ti,tc 	lig 	, 	1,),-FA-4----eHPLC lz.fj:k Liz, 	D ITI3.31TI 

1_, ito D G L A -',±M3 6t, Malati-tCElircA 	1-  Z 0 

[0147] •fg 6 tt. it CEI f it 	' ,4 iiig VI •/* 0 	ii0 M 	Ez v,  D G L A '741±1M3l,L -D kiN --C tt 

, tLVIN 1 Lparc_fi=i7 1-77-f — (GC) LJE110-C, -A- 1-ZIt 

]nt' ERTfiltIMIAM 	*6, Er= D G L A -gs$, N11-6, "f'4' 6 ti,tc_m3(.: 

W4-  ZDG I_ A 0)-A- $13zV`IIIJR$*,± Lit° -0)*IiA, -s2Rti.s4. 

VC_ ,-T -4-  0  -s 	2 VC_ ,-T 	tt.Z cl: -3 VC-, CEO it g' ,-4 lig I fl•I 0 	lig M 	VC_ 8 t.t z D 

G L A -g$tt, 	7 5 . 	osiii%, D G L Pkv4,±,g3oD G L A-g$(,J-, 9 

5. 	1 al'  %, 	D G L AIIIV$ 6 1 . 	7 %--e 	9, -A Ofit-1 )/-th$--e DGL A 

IY•fg 6 411t0 

[0148] Vt, 'AVM 1 L Pet:, 	ii001=17 l'' 	At:it, 	L° — 	A 	,-7 -4-4L 

ai-ttARvE- 	B 	/-7 -4-'fbai-tt B ei±i1R, Lt. 	(-s4- 	fiR) 0 	•J_.0),fbai-tt A 

EztPbattt B tt„-4g91_1,11t: ct -D --C)±MC --,'S tLitAtMt Mk L 4A_ z .J_. L e 

--e 	1-cc, tat A EztPLattt B igYA- $ 	- 	2 )3zt)-s 	4 t:_,-T To  f 	40 

-g- $ tt, IIMOthM VC-1-i < -g-$-s-4-(:, 
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[0149] 	• HPLC Aft 

t 	.L.x: 	YMC 	pack 	ODS-AQ-HG 	20mmcbX1000 

mm 	( 

it. 

A'•- t'74I.LN:>-1) 	-LN.r<5  	0 0 m m 2*FINT40,1_, 

t>1:1200:>') -X 	G1361A 	Prep Pump 	(77::;1, 

> 	• 5- 	J I=1 	- 	A''''t) 

)3 	IN 3Eig.  : 	2 1 tAlia 

#fii$H : 	)t g ) -11., 	1 2 m L /3 

Mtl-Ait : 	Ai7fi 2 . 	4 g, N1]-5, fAt-3.[A,Tgj$ttoRZAd 04 Liz 1 . 52 

M% 

[0150] 	[2] 

ktV10.11 ktV19.12 lik•f911 9fit 
DGLAA'$ (22%) 37.2 40.9 91.9 75.0 
C18:10)DGLAICM-Zgl1fr (Milt x 100) 23.5 10.3 0.2 7.6 

C18:20)DGLAiZMtWIPIS (M2th x 100) 17.8 7A 0.1 4.2 
C18:1+C18:20)ADGLAMO)fig (2itt X 100) 413 17.7 0.3 11.8 

11k  4 	itIth C18:00)DGLAIZMt?Alka (2att x 100) Z7 11.2 1.4 7.9 
c22:00)DGLAr:M-WihS (222 x 100) 8.4 17.0 0.1 0.7 
c24:00DGLAizA1-ZPIA-(22,tt x 100) 26.1 573 ao OA 
C22:0+C24:00)DGLAIZ4tU1la (Matt x 100) 34.5 74.3 0.1 0.7 
it-ait5A0A- S (22%) - 0.5 0.5 
itait5Ba)t- 4 (2296) - 0.5 0.5 

DGLA DGLAft4S (22%) 91.1 94.4 96.2 95.1 
'A W N3-} DGLA11J1g* 8.1% 5.1% 100.0% 613% 

[0151] 
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[-s. 	3] 

4E21A&Nfflift A214&Nffilit 
VIEW.  •EW.  

ES} B3-} ES3-1-3 
Mg 
C18:0 OM% 1-3% 
C18:1n-9 0.1% 0.2% 

C18:1n-7 0_0% 0_0% 
C18:2n-6 OA% 0.1% 
C18:3n-6 OA% OA% 

C18:3n-3 OA% OA% 
C18:4n-3 OA% OA% 

C20:2 0.8% 1.141  
C20:3n-6 62_7% 91_9% 
compound A 0.2% 0_5% 

compound B 0.2% 0_5% 
C20:4n-6 0_4% 0_6% 

C20:3n-3 0_1% 0_1% 
C20:4n-3 02% 0_5% 
C22:0 6_4% 0_1% 

C22:3 1_0% 0_1% 

C24:0 19_7% 0_0% 
others balance balance 

[0152] 	[4] 

4V,24%&WElit WilMa'Nffilit 
VIEW-  

ffi3-} F13-} ES-11-4 
lild 
C18:0 4_3% 6A% 

C18:1n-9 3_9% 5_8% 

C18:1n-7 0_2% 0_3% 
C18:2n-6 2_2% 3_3% 

C18:3n-6 0_7% 12% 
C18:3n-3 0_1% 0_2% 
C18:4n-3 02% 02% 

C20:0 12% 22% 
C20:1 0_8% 1_1% 

C20:2 0_7% 12% 
C20:3n-6 52_5% 752% 
compound A 02% 0_5% 

compound B 0_2% 0_5% 
C20:4n-6 0_3% 0_5% 

C20:3n-3 02% 0_1% 
C20:4n-3 0_3% OA% 
C22:0 6.4% 0_5% 

C22:3 12% OA% 
C24:0 19_8% 02% 

others balance balance 

[0153] -s 	2 --s. 	4 (Z.77 --,'S tt.Z ct -3 (Z, fwg',*, ea •ff .D --C-  D G L A 50ME°/01,), 
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ELL. Ja-D, MtMIMK6 	0. 0 0 0 1 ME°/01-;LE-A--4-ZIXti-ttAtt 

, 3I$Ht 	/0 i=i7 I- 	7 4 —CEllo-c D G L A V4Ztaarc_, Cal.o) 

DGLA 	5-̀ di$ct Cf4641.ZA --e4a16 --ME11--ez J__ LiY3b\-Dtc..„ 	•J_.oct 

tsViltItAtt, =it oAlt t: ct zfitg',41i0VIA-ti•I'iS_ItLct -D --c, 

X tt, ANIJ 1-tt 	-A-  ti•,4 0±4 	ill k, \ tc.fit ig VI 	-A-ti•I'liSLIt.c_ ct -D --04 

Z•J__LIY -- 	it. 

[0154] Z.: 0) ct -3 t,-.:., 	*RBA t,-.: ct ti,a, 	-A—A- $a) DGLA 	.--, -4-z,/fattttAi. 

5-th$ct < "fgz •J_. Le--e, 	'1-c.FA-A- $0DDGLA 	-A--4-ZSIINti-tt di 

5-̀ di$ct < "f'4' z •J_. L e-- i-c.„ 

It-D -c, *RBA t: ct ti,a, -1,4 -A- $0 .  —if V 1-LC—PUFA -A -4- 

z•NtICEIETzveSIINtICEH 	/)-̀ 0J$ct < IVA -4-  Z •J_. L /Pe 	it •J_. 0 cl: 

tsfattICEHRDWAIRtICEli 	i)-̀ 0Jct < ,t4'Zi-c.6tLVElltsta_I, t vt:._ 

NtICEIETzveSIINtICEH GA- 	11 ikUZIA -4-  Z J_. Le-e 	Z. 

[0155] 2 0 1 3* 1 2 J 	4 H vc.,,±,g-,'sti,tcH* 	*,!,,±,joffi 2 0 1 3-25 1 4 

0 1 '-40934,-i6t, -0) ,f2tqYfiRt:_ct 9 *BM Svc_gx 9 1)__ 	tt.z. 

*HAUSSLENC,-,'sti.tc.. -cWM, -itii±la, Eztr-OrliAtt.tt, 1E/7 Wc 

MX, -iti,±1,A, Eztr-OrliAlfiefgt: ct 9 gx9 )__4-t.Z •J_. L C4i2gligb\ -DIE 

/7 vc_E --,'sti.tc.tmaLPTI'liz, *HMS 1:1=4:11111 -,'s 41. -c IN 9 1)__ 	41, z . 



•,-1 w—v<_< 	)---vco_'r-14‘1L.F3T'r-ig‘i' 	3 	' 

0HE(—v<-‹ 	)---vS"1, icis?i\c.0:4'.'-'46=a/g4*.Y1 

oclUEMEI '2_ c W__SaiS_f-af.1114Kccoa_— J- L G 4 -I 	1=1 4*J,V.  [8g2i 

°V4ii10,. 

CO?(  2511 i \ci'lico 9 	'i'— i 	1 	N2s%',D__\rlo o i /17 co* 

WgocIgE1,41003*Mt2M1  Yi*-V-040EMEllilOgo v 3 4*.Yiii Caiviiii 

°V 4ii 

10,<D?I'V'M I .4'44_0 0 9 1 	'i'— I 1 	N2sW___r:r%,Ne o 	• 

c 0 NE-Pi'''-ocIOEMElo th V Yi*-V-040EMEllilOgo 17 3 4*.Yril [9g2i 

°V4ii10,<D,S-VM I \ci"44_00 -17 	N2^'  I 

N2 s 	2\r -i 0 0 1 /0 1 co*Wg040MEII-AW*Mt2M1 	a c 

*,,q--Pi '.-040EMEIn0,30 17 3 4*.*Y/WcIOWMEIriOgo 3 3 4*.ril Csv2i 

°V4i;U042MILAIU,4-00C 

Vg— L1 	N2SW___\r-i%,N60 ' 9 0 ,WW-Pico4M4Elcm*V yi 

,,q--Pi .-040EMEn0,30 -17 3 4*.*Y/WcIOWMEIriOgo 3 3 4*.ril Ettiviiii 

°V 

4ii10,<D422 3 	N'ilIX I 	N2S%1D_-%,N6 0 	' 8 —%,N6 1 0 

0 0 	'0 (DNA-Pi ''-COcilUEMElo th V Yi*-V.-040EMEMY'llIPM1  CE 1''g°] 

°V41;10;o425' i 1 N2S 	2%a68 6—%a6 

0 8 oNS-Pi ''-COcilUEMElo th V Yi*'-,q-040E14E11-_03*Ezg2M1  Czv2i 

'R4OEMEMYllED 3 3 — 9 I g* 

.(., 	's_f_*w.,q-co_\r-f%,Ne o 	• c oNs-Pi"-040EMElotkiV 

'R4OEME11-_03*EzfoTn o 3 4*WOG I 

R> ',1D. 	S 	D__ Wit4 EI'MEIP t-T T1 x Aa /Mil 1 ( T 1 r* 1 ( taig 

WMEI 's_f-*-V.-coTr:r%,Ne o 9 oNs-Pi"-ocilOWMElo*V C iton 

M KIED*t-12 

L9IZ80/tIOZcichl3c1 
	

I-L 
	

908£80/S1OZ OM 
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g,idETtgfOginatGA*IiIL ItXtd:WIMA 	4-4-'61th0)10113Z1t 

TIVriliNliAM0*4*ffi, 5E11*(DlitillhitioAltEN® 1 0. o IN% 

P.t-F-e 	WiltilzIA 1 --4**IA 7 0 0 -01,b‘ 1 IMMOttIttAii . 

[1**1A9] illitEitoMDZIttigMlihntot- *ffis itifiEMiTtgsfaMbit 

Ø*4*()) 1 5 / 1 0 01;t-FT 	WikgZIR 8 ECOVAIVA501. 

[i**1110] illitEg•idETtguliglihnik7V, i4 	-9-  )i. Wig, =)7t:. — y — I) ) I, 

wit, S. —114, i-f 	-9-5-  h -3i At, 754- IzAt, i4 	-1.J-,  

>' _> 	lz=1-5-- 1-7mAR, Em-F)-e>z›Efkau:12-9-,‘ 

4=-9-i AO\ Gtd-. 1T,:k 9 intRttLtz,.kts. < L t 1 -D-es**IR 1 

NA* 9 0 LvrtLb• 1 lArianovAlcolo 

[1**m11] MSEIthongfiaRltraRilaihitffis &Mk 1 8 0tflINIAlk, Pil* 

§81 1 8 0 --idETtaRiMit, ';'DMIk 18 0=fifiTtgfrINIIMO, 'f±l*fiz 
1 8 oaliETMDEJIMORTIPIMA 1 8 oniMMINAltb‘i;td: 

II ok 9 iHR t tLtzdn's. < L t 1 0,1.1**IR 8 —FAVA 1 o 0) I, 

ft/' 1 IALIEU0VAVA503. 

[S**IA12] AllEVIETrafnlikilhitffi*.— y —'J / I, ›Efre 	9 , rois,ENA 

ganatffi, 1jC#fiz200APAgaiinfre61144ZIR 1 --ii*** 1 1 

0 crow 1 masavAtiAgi3 

[144“A13] NAMAITIMOW, 	12,ANAP-1111111Biti)i,ix5--)1,I.-3-4-4-z-Fgagr-, 

4i:-...61isx 	Dv F7•5 7 -r --31*Iz.- 81,vc '.71— r — 1) I I.> 

iti.11,01gt40-4ral 	1 L L. tz L 	i.1- , 	1. 	0 0 1 — 1 . 	01 1 ore- 

IRIValzIA,41, E.-7 el.-coAt4Elehl4-  4 - WA --0VARL , 1. 0 

13-1. 	027 ore-IRIParz-Bit.Z t°-7 L L-coat4*roi 	A--4-• 

ZzotiARL0/_Pts<Lt — Z -Asti**IR 1 21ENC00Wili. 

gil : 	6890N 	Network 	GC 	system 	(7) 

> I- • T7/ El 	--t*Atc#) 

13 5 1 4 : 	DB—WAX 	Rt 3 omxMlo. 2 5mmxriffo. 

25 tt m (7'si:i h • T7/ I=1 i --t*Ati4i) 

iLtzglisAME11191) 
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t/N31,11.Ait: 	60t2. 	53g311120°C/3180tg 

31,12t/3230t15 

A A q13.1, Alt : 	210°C, Z i ') v I- V Z, Z i I) v I- 	>1-0) 

1)->i')> 	-f/N1. 	53, /-5A'140mL/3 

AAMA4: 	1g1_,MMAI,1mg/mLT 

W±,4.: 	F I D 

±,421.: 	280°C 

--t.,  I) 7fAz-,it : 	/NI) r, /N, a A.1.24 c m/3 

[gfi5Rmi 4] ilthEt,,,Mq0olt mtiY*- y - I) ) 	>K6T 	9, giam- 

oltNEzvengEM=01-ttNoat,t-A- $e, A 1:1=1 olIMOkoatiME 

0 0. o 01as%-2. 8RE%-ez15RIA13ENCOnti-ttA 

. 

LIM5RIA151 j'At,k18o—iffPqMIIMOkaYA- $e, A 1:1=1 olt1Mkoaits 

Moo 7. omM% -F-ezM5Rmio—m5Rm1400f41.75\im 

,E$54, OD Int i-tt A. 

Hfi5RIA16] iikAt,k18 OD —fapqopanotayg- $e, niat,Apqopanot 

0-A-$010/10cw-F-ezm5Rmio-m5Rm1500f41. 

b\11A,E$54,01Xti-ttA. 

[115RIA17] A'At,k180=iffPqMIIMK60A- $e, ni,EMPqMIIMK6  

o-g- $o7/locw-F-ezzil*M10—M5RM16o0f41.75\ 

11A,E$54,01Xti-tt A. 

[IA5Rmi 8] 8 0)—J1A'Atk 1 8 0=4ffP01:111MK6  

Oatit-A- $1Y, MEMP01:111M0k0D-A- $0) 15/1 o o ik-F 

--ez,M5RIA10-1‘5RIA170)0f ti.b\11AgailscoNti-ttA. 

[115RIA19] A'AN180AOHJIMOkaYA- $e, ni,Et,,,MqOplIMOkaYA- 

$011/10cw-F-ezz**Mio—M5Rm1800f41.75\im 

,E$54, OD nttttAl. 

cm5RIA2oi ,t'Atttt A o I'liS. 	I •--e 	-D -C, 
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,rAtti-tti-r 7J-7/J\ 6,f4 6 ti.tc.7)1.)1/i5-)1/ff,VEzzi,/xttibI 

ittaimmivot,k201,),_E 0 /-1-4: < Lt 1 -D 0 t7AP ,01111MIM6  

-A-ti‘TAWEliCE1174-  4 - Z •J_. L , ttnL, 

ITGEETME13041, --C, 	160°C-23 0 °C0±44143.E.M3zt 0. 	1 P 

a-30Pa0MgIV:80- ZTIlegVAittfitgA 

igt:_ctZfittA"ff•J__L, 

-A- _i•, 	1,A2'13.51. 

Eit*IA2ii MttAolatiIT-D-c, 

Mtlt4A-76M641.1t7A.A.iT-A.TFORRtiVRuM 

ittaimmivot,k201,),_E 0 /-1-4: < L t 1 -D 0 7APq,01111MIM6  

-A-ti‘f;MEliCE1174-  4 - Z •J_. L , 

frhETAWW0',1-  li -C , 	fIlit-P,'-* -A-tiN Mg 1 CEI10 Z,  	160 t 

—230t01A2M3WO. 1Pa-30Pa0Mg1r=80- Z 

gall)] 	-gst,`Aitt:_ct Zfitg',4iig 	''ff', .J_. L, tvq:_, 

WRIAl—M*M1900f41.75\1MENCONttAMZ -J_L, 

-A- _i•, 	1,A2'13.51. 

Eit5RI1221 MttAolaSLIT-D-c, 

Mtlt4A-76M641.1t7A.A.iT-A.TFORRtiVRuM 

ittaimmivot,k201,),_E 0 /-1-4: < L t 1 -D 0 t7AP ,01111MIM6  

-A-ti‘f;MEliCE1174-  4 - Z •J_. L , 

nigETME130 ' 4 I,-  C , AfIlitt-tt -A-ti‘ Miiig ±, 4 CEIlk, \ - C , 	. — if V 

1- L -4-zniat,',Wq0Hanotomfitur,‘ utclatail.,-41gli 

vc_s-3(1zWEE,-(7),, Ai=1=1011MOkoatiM'A0o 3 . 	o M '4%1V, 

-Fo-gsop-ikAtk 16-22 0 MtMliMnk -A-tilltti-ttAe,f4' 

t1/f4zAittLct zfitg',4%) 	,/f - -3 •J_. L, tvq:_, 

,115RIA 1 -p1 	11 1900f 4175\ 1 MENCoNti-ttAi 	•'f4 z J_. L, 

fat,`, 	1,A2'13.51. 

[p1 	1A231 nEttgAg. 160t-230t01A2M3W0. 1Pa— 
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30paomglt.:8(1zaeE)Tem5Rm22Eamt 

[gg5R1A24] ilmagAge,m,q:AtszIA21.RveMglt:8(1zRe 

II)JoAittN1110MgAgA-VM5RM20-M5RM230 

of ti.b\ 1 MEiMI.M.51. 

[p1 	1A25] nzEfitg',4ge, 	1 6 0 °C^- 2 2 0 °C 0) ±4,41:ECELMA Tfi 0 . 	1 P a - 

30Pa0MgIV:80'ZReEe2MgAgL, 170 

t-280tolA21.R.Yo. lipa-8opaoMglt:80.  

. WEE)] vc_ ct z AgrifiM-4g -A-tilit5RIA 2 4 ENCO-I.M.51. 

[WRIA26] nEcattgAgt.:8(1zIaml.e.nEemaAgolaz 

,g,c) t 3 °C- 2 0 °CFA 0 WRIA 2 5 ENC,0)11 3S510  

[pIVRIA27] MITJ...±0,1-* 1 *ftLi-z_-. 9 otLglie, 	1 2 5 m 2 /M 3 ^' 1 7 0 

0 m 2 /M 3 --eZIVRIA 2 1 -115RIA 2 6 OkiNf 4175\ 1 Me$40_11 

51. 

[ivRIA28] MMK6 77A.A. ERve/RuMAIMMOME0AN2 

0J1EWAPqManft0A- $e, wommoistma09 

0mm%-98ma%-ev,), 

) ,AN16-220mtanfto-gse,Aommotoagt 

MAO  O. 0 0 0 1 ME%-3. ORE%-e 	9, 

A'AN 2 4 ot,OHJIMOkEzveA'At,k2 2 ot,OHJIMOkoatiLA- $ 

e, Aoltnnkoat,fsEol. 0wi'%1V.-F-e9, 

ikAt,k1 8 0-4ffPqMIMOk0YA- , Aol]Mkoat,ts 

No 5 . 0 ME(Y01-),-FTZ, 

annttA. 

[p4 	1.R29] MMK6 77A.A. ERve/RuMftanKTO - 

-y -,))>Kboe, AoMnftoaltsMo90*M0A- 

9 8ME%-e 	9, 

),AN16-220mtanfto-gse,Aommotoagt 
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MAO  0. 0 

A'AN 2 4 

0 0 1%-3. 0 RE%-e 	9, 

MOHJIMOkEzveA'AN 2 2 ot,OHJIMOkoat,-LA- $ 

e, 	IEIEFIzioltnnkoat,t*No 1 . 	0 RE°/01-).-FZV,), 

iikAtk 1 8 0—Mq0HIIMOk0YA- $e, IEIEFIzioltnnkoat,ts 

NO 5. 0 ME%1-),-FTZ, 

h'' NM t ttt A. 

[115RIA30] SIINtICEliot.'51-e & -D --C, 

gfi5R1A 2 0 —i,m5RIA 2 7 0 0 f tt.75\ 1 miai,otC:SLICER0-c, 

— if ‘y I- L 1-  zItIM67)1.)1/i5-)1/ff,VEvVRttatitlIMK6  

TF,Ivoi.t.s. < Lt 1 "D aA'Atk 2 0 1,),_LOMP01:11t1M6 	-A's -4-' 

zItilti-t'1J;1li'fgz •J_. C_, 
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