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Enzymatic Synthesis of Structured Lipids Containing Conjugated
Linoleic Acid from Extracted Corn and Peanut Oil
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Dept. of Food Science and Technology, Chungnam National University, Daejeon 305-764, Korea

Abstract

Structured lipids (SLs) were synthesized by acidolysis of crude oils (corn and peanut oil) and conjugated
linoleic acid (CLA) with a molar ratio of 1:3 (extracted 0il:CLA) in a shaking water bath. The reaction was
performed for various reaction time (1, 2, 3, 6 and 24 hr) at 55°C with 175 rpm catalyzed by sn -1,3 specific
IM 60 lipase from Rhizomucor miehei. The content of the incorporated CLA increased with the prolonged reaction
time, showing 7.5~9.3 mol% in the synthesized SL triacylglycerol molecules from the extracted corn and peanut
oil. However, total tocopherol content in SLs decreased up to about 20% compared to the content in extracted
oils. Among the CLA isomers, 6.3~7.5 mol% of cis 9,trans 11- and trans 10,cis 12-CLA known as physiolo-
gically active compounds are contained in corn and peanut SLs.
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Srpfol dEf= 23} A4 oleic acid, linoleic
acid ¥)°] otk el o e AEA RRIEA, AA WlA
413 =] A o] WAL A 5} tocopherolF9F A S|~
HE &5 AR A2 2 A5 I3 A58 7 e
2] B4} ~ H] Z(phytosterol) 52 £ FHoItH1-4).
2] wljofell = 30~40%2] A7} =l o Al Abs}-7hd
et o] Hold B ot} i o] gol A7|7} Algo)
7Vesks "4 A apate] gefo] Fof, 29 St AT
froll ole} o7t Fobsta vk =3 FF ol b= sl
o] ¢l B3} X|HHE F monounsaturated fatty acid(MUFA)
+ LDL-cholesterol 53| & H& 224 AEAAAZ ] &
F7t Qv Ae2 BuET ATHE-7).

2 7154 AA A2 FA 9 dAte] H 3 glE con-
jugated linoleic acid(CLA)+= linoleic acid] o] A Al =4 4~
237 U Al sEF AAHAY BEFERSY fag
S5 A F Sl vl g5 olrh@9). o2’ CLAE
gAbst &3, ot as, WS AEH, AEA A&,
A -8 R85 534 2o bk A AFE 7HA
9l FZ FEa gl em(10-12), 2 A3+ cis 9, trans
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11-CLA®} trans 10,cis 12-CLA7} CLA ©1A& A A F 713
Erhy R uE 1 gloh(13,14). o]} 3-8 7|54 A4kE 4]
1 2 7154 A FLANR 0] &-317] 91381 triacylglycerol
(TAG) He) 22 ¥igho] 875 o]8] o2 A+
A A A (structured lipid)-& 5 4 dth15).

A4 XA o=, Fe] Al E(glycerol) £AF oA 3154
EE Z4H 5E 8 TAGE 294t 24 =+ A E
W3tA A f-2] 2 £ -3k S S ut A QS &
A& NAAF7] 8 G E AR S 2EA5). AT A
Aol A4A AL 4HE $1X Bold & 2 lipase® ol &
sted TAGS ol vl 2 AjS A uhalst S2A 82 7he &
3 3 F 7154 Ak Jo g o xdH 2 A, 3k
wh-g-ol vl &7 kAl AAe] rk(16).

B drdye S5ge 332N FE2278 9
3l o 2&" §X19 X4t =4 2 phytosterol, to-
copherol 32k W15l & Asnglton F&5 fx9 CLAE
¥R 2 33 Rhizomucor miehei(EC 3.1.1.3)8] AW HE AR
2} macroporous anion exchange resinel] A 3}E o] glo
o TAG®] sn-1,3 YA ol Holx 22 vh-g-3t= IM 60(2A
3} A A)E o] 85t A AT A2 BAE Loty
th17,13).
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B Aol A AMS-g S, B2 20024 8ol Q1 A
A ) A Fste FAFE ol EEgleH, F
2% 1= 242 34 F LE5E AR -20°CH BE e
ZZksln] B Alg ol 4] A1-8-3}93 v} Conjugated linoleic acid
mixture(CLA 70" & (F)2he] B A A (7] = A 248
Al-FHkgkeH | acidolysisE £33 A4 x4 Ao 2ozl
T A3 &4 IM 602 Novo Nordisk Biochemical(Danbury,
USA)ellx F-9lstadct.

#Xel F£& ¥ A

$29] F2-2 35°C, 80°Ce] A dlellA 1, 3,647 &4
Z Aoz A=t 35°CollA 9] %2 100 rpme]
k& s ut< 3 (Hanil Science Industrial, BS-21, Korea)i| A
o] oz 29, 80°C LX) A 2] FF o= Soxhlet extractor
(Daihan Labtech Co., Ltd., Korea)& A}-&-3tgich 52 A
A2 24) 27 Alas 2 dg 2 F38 £ drying3tsd
oy 1 3 Azt Fefamel Sy 40 g4 HE ok AR
2] 0.01% butylated hydroxytoluene(BHT, 2,6-di-tert-
butyl-4-methylphenol; Junsei Chemicat Co., Ltd., Japan)2}
hexane 50 mLE- A7lstdrt. ZF o4l AZE 2 F29 4]
FE-2 sodium sulfate anhydrous{Junsei Chemical Co., Ltd.,
Japan) column®} 752 71(EYELA, N-1000, Japan)<} 2]
T AA L 55 AHE AN IS AFH R ALE FY3

o} hexane< |73+ cH(19).

Phytosterol2| M2t £41

Al @25 mLyol| Z+7he] A& 01 g¥ AL F AvE
(95%) 2. 3] A7) 2 N KOH 2 mL& 7}st 1, 80°CE A A=
gz ol A 15487} v 3} shelvt. v vhg ks &
A& Fol 2 ml 2759} 2 ml hexane 2 Y3 S&a]7) oo
UEE 233 "g A A4 hexaned$ # 313t} ¢
F 2 mL 252 2 mL hexanes % 718}¢3 hexane®
S A Eelslgrt £2]& & 4 mL hexaneZel W% 5
A 24 5a ~cholestane(l mg/mL in hexane) 100 uL-& 7}
3ted =9 & sodium sulfate anhydrous columnell E3}4]
A 8 D EEES AA ) S50 tEH vujrE
E3HE-A-2 GC vialel #3ta GC717] 5 o] &-sled 41314
t}. GCE& Hewlett-Packard 6890 series(Avondale, PA, USA)
£ 0] £3-9d 20 fused-silica capillary column(Ultra 2, 30
mXx0.33 mm ID, Avondale, PA, USA)o] AZ3 flame-
ionization detector(FID)E AH&-3lgdtt. 52848 9%
column %+ 285°C, Injectors} detector 2%+ 7zt 300
°CE AdA sl et o147 A (N2)2 total inlet gas flow+= 23.0
mL/min¢142. split(20:1) modeS AH-£3141TH20). £4
2 33 At e BMAE BAIAE G

i

25 25469 9F.0 73 Conjugated Linoleic Acidg 43 AFAAA L a4A A4 o £4 1001

Xjgat =4 24

Al g A FE7 2 A FAE A A ARk
ZA 2 GC(Hewlett-Packard 6890 series, Avondale, PA,
USA)E o] &3to] BAslgct A kAt 4 A A 52 A
2] 2 methylations A A 5hsdow, 7 - oh-&3 o)
A P25 mL)ol A 8100 mg)E #Hdte] 6% HzSO4(in
methyl alcohol) 3 mL ¢} 432553 91 heptadecanoic acid
(1 mg/mL in hexane) 10 ULE- 7}&} 1 S5-3) Zet3lo] 70°C
ovenoll A 1A7FEq)k 71dslgdet. o 3 A RE F4 d¢ 9
|4 ¥ 2}8L 3 hexane 2 mL% 7}3to] hexaneZ it # 3l
anhydrous sodium sulfate columnel] 3} A A &3} o]
48 AASATH2). GCY #4272 Table 1] viehy
e, B2 23 3o, Hdas AA s

Tocophero! & B4

S} BGgola 2 FA 9 AT AR F{H
o} 9)& @, y 283 6-tocopherol®] A& EFF-& hex-
aneol] 50~125 ug/mL¢] %5 343 & HPLCo 2}3k 9
FEFEA EME 58 AR 1YL E o] &3t S
Fatdch A £4& A FH 2 vial(25 mL)ell A & 0.06
g2 33} hexane(10 mL) 2. & 34 2171 & PTFE syringe
filter(25 mm, 0.2 um, Whatman, USA)& o]4-3le] o 2}A] 7
t}. EA-& isocratic high—-performance liquid chromato-
graphyZ, Yonglin SP930D dual pump®} Yonglin UV830
detector(Anyang, Korea) 2 74 ¥ system2 o}-8-3}o] 295
nmel|A] &A3}lgdc}t. Columne Chromsep Catridge Li-
Chrosorb DIOL(5 pm, 3X100 mm, Chrompack, Raritan,
NJ, USA)& AHgstgl e, o]EAte 2 0.1% acetic acidS
£33 hexaned ¥% 05mL2 E&Fgc}h do{Al m 2w}
E 129 integration< Autochro-2000 software(Yonglin,
Anyang, Korea)& o]-8-8o 4 A3l tH(20). ¥4 33] 4l
Alslgom FMAE A AN

7 K& &AM U triacyiglycerol £2] - 24

B AN AT AA-LE A4 dA EulE2 Hot

CLAZE A|9F4F9] triacylglycerol(TAG)S] sn-1,3 €] o
ALsle BAAE o] 43 acidolysisZ A slgth 53
F-2 ¢} CLAE A8 325 mL)ell 1:3 E(02g:019 g) v &

Eis

Table 1. GC conditions for fatty acid composition analysis

Items Condition

Fused-silica capillary column (Supelcowax ™-

10, 60 m x0.25 mm ID, 0.25 pm film thickness,
Bellefonte, PA, USA)

Temperature Injector temp., 250°C; Detector temp., 260°C;
Column temp., 100°C 5 min — 4°C/min — 220°C
20 min

Gas Nitrogen (52.5 mL/min)

Detector FID (Flame ionized detector)

Sample load 1 UL

Column
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AA 71 F-A 2 15%e] alF3h= 1A 3 A
.06 g)& A713le] Wkg-A gk w82 55°C, 175 rpm
Zol A w9) A1ZHE(1, 2, 3,6, 24 hr) 2 A A 8}

,¥kg-o] 2tg 9 A B+ £A] PTFE syringe filter
(25 mm, 0.2 hm, Whatman, USA)ste] E42E AAF
% © o) Ae] uk-3-& o A A F ek CLASH §4 & A4
< anhydrous sodium sulfate column -2 &3} o] &
AL A F, A5 E71E o] 83t A1 852 hexaned
A A st o

FAE AT AA TAG B3] Akt 24 & 4 3517)
23] TLC silica plate(10 X 20 cm Merck, Germany)S o] -4
slod §HA] wkS-E2HE TAGE £33t A 8E hexane
(SL product : hexane=100 i : 1 mL) 2.2 34 A} 71 & hex~
ane : diethy! ether : acetic acid=50: 50 : 1{volume ratio)-& &
N &vi 2 sFod TLCAIA AN ATk A7 5% TLC
232¥ Regkol 0.58(TAGY F-ATE F3led 91 Akt

A uhal 2re 2 0 2 methylationdt &, GCE o) 43}
1 A sl oH17).
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Al#A Aae] §9) 42 SAS(statistical analysis system,
version 8.01) program®} Duncan’s multiple range test&
A Ashe] p<0.05 FFEell A A sE TH22).

A 7E 5ol ah2 f-31 8] #%8-2 Fig. 1o viehd vt
9} 7o), &5429} WBF ® % 35°C, 64| 3 FE 27 oA 27t
359, 47.98% % o8 &2 F /1 2 &% e
Aok A AR 2= (35,80°C)ell A A17H(1, 3, 6 hr)e] %3] ol

B F2EL 2N AT 548 35°C 2 280

7}7} 3.02, 3.03, 3.59% = thax obal A akE 1l vk, 80°C

Table 2. Phytosterol contents in extracted corn and peanut oil
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Fig. 1. Extraction yields of corn and peanut oil.
Values with different letter (a, b in corn oil; A, B in peanut oil)
are significantly different (p<0.05).

ZZ o)A Z+z; 3.46, 2.90, 2.32% & T At A%
2ok v 339 A= FE80] Zh 41.08, 43.69,
47.98%(35°C)2} 33.85, 33.11, 38.75%(80°C) 2 FZA7}o] 2
5 2] FEFo] Utk AF¢S el 6 hr 5
A5 X m¥olA foA o2 71 Z9hch(p<0.05). 4k
9l FE4S ¥ o, 35°CY FatrxE 53 5]
80°C =7 8}2) Soxhlet extractor®Br} &3 &H o4 =2
712 Algsch

P
2.

Phytosterol#2| &at

AARH X35, 30°C)N A A1ZH(, 3, 6 hr)& 2elste] &
238 Sppret BFrell §5e] $)= campesterol, stig-
masterol, p-sitosterol &) 3. & phytoserol ¥ v w-
A3t el (Table 2). 2 A3 358 S+ A+ 35°C
o4 6 hre] & sF(campesterol, 0.172; stigmasterol, 0.096;
B-sitosterol, 0.655; total phytosterol, 0.923%)0] 2] & o =
7HAF 29k 31(p<0.05), 80°C ol A += 3 hrell 4] total phytosterol
&aF(0.932%)0] 71 =3k, AALH o2 FFF-9] gF

(Unit: % weight)

Temp, (Dlé(;aCtIO;ime (h0) Campesterol Stigmasterol B-Sitosterol Total phytosterol
1 0.140°" 0.063° 0.552° 0.755"
35 3 0.147" 0.071° 0516° 0.734°
c ; 6 0.172° 0.096° 0.655° 0.923°
orn 01
1 0.183° 0.075° 0.634° 0.892°
80 3 0.192° 0.050° 0.690° 0.932°
6 0.182° 0.071° 0.666" 0.919°
1 0.010° 0.007° 0.042° 0.059"
35 3 0.011° 0.007° 0.050° 0.068°
. 6 0.009° 0.007° 0.040 0.056"
Peanut oi 1 0.008° 0.006° 0.041° 0.055°
30 3 0.012° 0.009° 0.057° 0.078°
6 0.010° 0.008* 0.047° 0.065"

YVatues with different superscript within the same column are significantly different (p<0.05).
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B}l FF oF 134 7l & £XE et 259 97
$-2] total phytosterol =82 35°Cs} 80°C 2.5 3 A} 7kl A

foA o A -2 kg 1o (p<0.09), = phyto—

sterol geko} B 0.1% o3t 2 FALH Gt =3 24

%] 9} phvtosterol ©] A & A (campesterol, stigmasterol, B~

sitosterol)} kg wlns] HgrS o, =5 B-sitosterol®)

FaFe] 7H Eudrh

FEE 7X2 x4 X|& tocopherol X2t

£X(35 80°C)e}t A1 7H(1, 3,6 hr) 2718 EE]sle] 254
o g oz e &2 FAI &9 AIZPE(, 2 3,6, 24
hr) 2 ¥h-&-3te] AT A7 A A FHEd U= 2, 7,
8-tocopherold A% B gtrH(Table 3, 4). 255 -5
o191+ tocopherol- Table 3¢ll4] X 1= u}e}l zko] &-toco-
pherol®] Fefo] A A tocopherol®] °F 90%E *}=}s}sich.
7t 2% 27 ufE 2445-2] & tocopherol E8-2 35°C,
1A7r & 274 2115%2 714 &4 eyt o w3
48] A& @, v -tocopherole] 5 3H-§-E]9] 01} §-to-
copherol 71 &%) 2] 9¥taL, & tocopherol 32 35, 80°C
<+ 27 25 1A7 ukgelA 2k 0.110, 0.095% 2 7H3F
=2 FHEE vgon, oy & 274 2 tocopherol
e BE 01% ol stich

8, A 2129 tocopherol ¥4 23 Table 4) &
H See35°C, 6A1ZNE 4% AT Ad A $7=
tocopherol - 1, 2, 341 7k 882 A A= «, 7, 8-tocopherol
5ol 25 HEFH R 2} 6417F o] 58] @ -tocopherolS #
£ =X 925k, & tocopherol& 0.475%(1 hr)el 4] 0. 411"/(24
hr) 2 ZAaHdch HE25-2 A A4 A A 9 A $-
E uk8- Ak 2 A A @ -tocopherol®t 7 &5 9&&[’#, 04 Ei
%% 2704 % tocopherol ¥ ZF 0.01% o] 5= S

Table 3. a, 7, 6-tocopherol contents in extracted corn and

peanut oil (Unit: % weight)
Reaction Tocopherol
Temp. Time
O (o @ v 8  Total
1 0028 0.204° 1.883 2.115°
35 3 0.010° 0.128° 1414° 1552°
Corn 6 0016° 0.181° 1464®> 1661°
oil 1 0018 0159° 1587 1.764°
30 3 0.008" 0.139° 1.494° 1641°
6 0.009° 0.115° 1480° 1.604°
1 0.058*  0.052° nd® 01107
35 3 0.035° 0037 nd  0072°
6 0.032°  0.048° nd  0080°
Peanut
oil 1 0.050°  0.045° nd  0.095°
80 3 0.041"  0.045" nd  0.086°
6 0.036°  0.045° nd  0.081°

Yy alues with different superscript within the same column are
significantly different (p<0.05).
2nd: not detected.

4 2%E] Conjugated Linoleic AcidZ 343 A7AR AL Hax A 4 24 1003

Table 4. @, 7, §—tocopherol contents in structured lipids

(SLs) (Unit: % weight)
Reaction Tocopherol
time (hr) a y 5 Total
1 00052  0023° 0447 0.475°
2 0.0060  0027°  0.490° 0.523"°
CSLs" 3 0.003* 0.021° 0447 0.471°
6 nd” 0.023° 0460°  0483°
24 nd 0.022°  0.389° 0.411°
1 0.008° nd nd 0.008°
2 0.007° nd nd 0.007
PSLs” 3 0.006° nd nd 0.006"
6 0.006° nd nd 0.006°
24 0.005° nd nd 0.005°

YMolar ratio of substrate was 1:3 (crude corn oil : CLA) and
reaction was conducted at 55°C, 175 rpm in a shaking water
bath.

PMolar ratio of substrate was 1 : 3 (crude peanut oil : CLA) and
reaction was conducted at 55°C, 175 rpm in a shaking water
bath.

IV alues with different superscript within the same column are
significantly different (p<0.05).

“nd: not detected.

P2 AU AT AR 013 e e Fehhalsk

B AYAN 2525 §x)9 FAE -2 2] & tocopherol
ool A48 L) FEATH (AL ek
25 = A Holed, ol gl A% FA2 At A
tocopherole] &H4H3} 2h-4-ofl A5 917) W # RoZ AR
X ch(23).

>

= ¥ AMTY X2 CLA gzt

WF o 2 RE] &5 2AH35°C, 6 hr)9] A4t
a2 Fig. 2014 2 wjsh o] A4 4%
Al Aupat 242 EAS e SR
Ex3} Ay}4kel linoleic acid7} 44.68 mol%, oleic acid7}
31.38 mol% 2 A Eog) o v, .3} x| ubAkael palmitic acid
(20.13 mol%6)#] wi-go] FFfuc} vl ¢ FFH+
oleic acid(55.63 mol%)7} 744 &2 A v]&-& A3y
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Fig. 2. Fatty acid composition of extracted corn and peanut
oil.
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Table 5. Fatty acid composition of structured lipids (SLs) and conjugated linolec acid (CLA) mixture”

Fatty acid composition (mol%)

Reaction
time(hr) 16:0 18:0 1811 182 1833 CLA1® CcLA?® cCcLA3Y cLAg” Eﬁl
0 20.13 2.20 31.38 4468 161 nd® nd nd nd nd
1 14.04 1.17 29,55 53.03 0.88 0.55 055 0.04 0.19 1.33
CSLS” 2 15.75 1.59 30.45 50.17 092 0.38 0.45 0.11 0.21 115
3 15.82 1.69 29.95 49.72 0.92 0.78 0.76 0.12 0.24 1.90
6 15.69 1.72 29.66 4753 0.83 1.87 1.86 0.29 0.50 452
24 15.25 1.70 28.48 4451 0.81 3.74 3.76 0.65 1.10 925
CLA 5.42 152 1952 1.90 nd 34.86 35.61 053 0.64 71.64
0 14.82 5.16 55.63 22.73 1.66 nd nd nd nd nd
1 10.66 3.27 50.76 34.60 nd 0.33 0.28 0.04 0.05 0.70
pSL® 2 11.12 3.18 49.31 34.88 nd 0.67 0.66 0.06 0.12 151
3 11.41 3.14 49.82 33.94 0.03 0.83 0.71 nd 0.12 1.66
6 11.47 294 46.89 33.81 0.06 2.25 223 0.18 0.17 483
24 11.28 3.36 46.38 3145 0.05 3.14 3.16 0.49 0.69 7.48
CLA 5.42 152 1952 1.90 nd 3486 3561 053 0.64 71.64

l)CLA fatty acid mixture (70 CLA™) used as a substrate.

ClS 9,trans 11-CLA. Ptrans 10,cis 12-CLA.
trans 8trans 10—, trans 9,trans 11-, trans 10,trans 12- CLA
®nd: not detected.

Yeis 9,cis 11~ trans 11,trans 13-CLA.

™Molar ratio of substrate was 1:3 (crude corn oil:CLA) and reaction was conducted at 55°C, 175 rpm in a shaking water bath.
Molar ratio of substrate was 1:3 (crude peanut o0il:CLA) and reaction was conducted at 55°C, 175 rpm in a shaking water bath.

I, linoleic acid(22.73 mol%), palmitic acid(14.82 mol%),
stearic acid(5.16 mol%) —L&] AL linolenic acid(1.66 mol%) %
o] vl g 22 1 AL vYehlideh & ATl A

= conjugated linoleic acid(CLA)S] Ajubit A3 &4
~-CLAES vb-S- A7+ W42 AR 2)FA XA CLA &
& A% A3E Table 5o bt A4 =3 <]
Aapat A B A A7 AR W 329 SR 2
¥ CLA+= CLAl(cis 9,trans 11-CLA), CLA2(¢trans 10,cis
12-CLA), CLA3(cis 9,cis 11-, trans 11,trans 13-CILA),
CLA4{trans 8,trans 10-, trans 9,trans 11-, trans 10,trans
12-CLA) 522 AT 747k g2 g A 2k uh
2t Z7bske AEE ook g8 A F AF 2447
ub-goll A 5ot B3 ol e CLA 3 §efo] 42
9.25, 7.48 mol%s 2 714 A vhebskenl, ¥ AT A4 )
% CLA S7F&2] °F 80%7} 617k} 2441 7} Hb-g-ol| A o] &
o3l Ao 2 ZALE e} w3 CLAS F+2 o] A Al Foll A
A4 o] Eriz 433 CLAIF CLA2(12)9] A4 A
A AL w3 A3kl ade} 22} fabe ke g Fo)e)
= A%s vEhlle, A3 2427 ukoll A 27 374, 3.76
mol%(&4-5)¢} Z+7t 3.14, 3.16 mol%(FF-H) 2 /M4 =
< geko 2y o] gedo] 7 AT A F CLA 3%
oF 80%5 A= Aoz ZAEGCH

Q oF
=y =

Sad B3-S 482 39 B,

Jo
X
>
m{g
ofy

100 rpme] F-2urpEE 9}l 80°Ce] soxhlet extractorel] A
1, 3, 6A1 7kl W&} A& FET F, n-1,3 $H Bl S
7}A) = IM 60(Rhizomucor miehei, EC 3.1.1.3)% #}-8-3}<
acidolysis HHH & £3) CLAE §Hi-3t& AT A& T4
sl 329 Sl FEF - 5 35°C, 647l A 2
7} 359, 4798% % o2 ¥ 24 F Mg 2 €& 24
3, 22% A 25 phytosterol ¢} 4 A (campesterol, stig-
masterol, B-sitosterol) & B-sitosterol?} 3tgko] 714 =2
=% & e}l gl 2.9, oleic acide} linoleic acid?}l &% +
28] Q2 Aupabe 2 ZAME Y 59§29 AT A

A (Z2%F--CLA)2 tocopherol & ¥4 Ax} 53 T"r?‘]
2} g4 §-%) 2] & tocopherol &HEFo] A A E L1xo] =

Al 2k} b (314 A el mfe) A EE AdS 1“4 Q}
A, AFA A" Aupal 24 £A Hw CLA F 8ol
Hk-S-A| Zhof| whe} F7)8ks A S Hodar 244 2 uh-g-ell A
S5pfret GF ol 23 CLA & g8Fe] 747+ 9.25,7.48
mol% R o 2] W& A1t F 71 A vielhgel =3 CLAY
F 8 o|AAA F Al o] Erha dedAl cis 9,trans 11-
CLAS®} trans 10,cis 12-CLAY) A 74 A& W ke S
f-9F g 27 750, 6.30 mol%e] 3Tt

adAtel 2

5-9] A F- 5474 9 (MB0105010001 -
AFA el ofel ZFA}

R A R
02A0101-00410)el] &)} 4355l
=y
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