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Synthesis of Structured Lipids from Corn Oil and Conjugated
Linoleic Acid in the Continuous Type Reactor

Rae-Kyun Park and Ki-Teak Lee'

Dept. of Food Science and Technology, Chungnam National University, Daejon 305-764, Korea

Abstract

Structured lipids (SL) were synthesized by transesterification of corn oil and conjugated linoleic acid (CLA)
in the continuous type reactor using sn-1,3 specific Rhizomucor miehei lipase. The parameters of reaction
were observed in terms of flow rate, temperature, and substrate molar ratios. The highest incorporation of
CLA was obtained with 1 mL/min flow rate, 55°C and 1 : 3 (corn 0il/CLA) molar ratio, showing 10.26 mol%. When
different reaction temperatures and substrate ratios were studied, the highest incorporation was obtained at
65°C (17.33 mol%) and 1:5 (corn 0il/CLA) ratio (17.50 mol%), respectively. After pancreatic lipase analysis,
most of all CLA were found at sn-1,3 position. The iodine values of obtained SLs ranged from 110 to 120. From
the neutral lipid analysis by normal-phase HPLC, produced SLs composed of 99.35~99.89% triacylglycerols,
0.11~051% 1,2- and 1,3-diacylglycerols, and 0.06 ~0.22% monoacylglycerols.
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Conjugated linoleic acid(CLA)=+ B4 x]3k4k4l linoleic
acid?] olA A 24 o|FHIFE] A (c8, cl0; c9, cll; clo,
cl2; = cll, c13)¢ A el(cis, cis; cis, trans, trans, cis, 3
trans, rans)?} o & o] A AE BF ov]d(1). CLA=
FE2E9 gd &3} linolate isomerase®l) &} 3she] o] F
7A3te) 91 A7} 9} c1‘2°1 linoleic acid7} ©14d 35| 7] ool

HEE B A fasle FAIE, §7, 2 2 okAF 5o
slek Zx8ke linoleic acid% g AL e A
7P A2 A E e g B aE o2 3). AlE F
cis 9trans 11-CLA7} % Helo]u o3 AfzjgAo]
E& CLA+E cis 9,trans 113 trans 10,cis 12-CLA °]A A al
51__1_5]“‘4(4) & ATEN o3 gt e
FEH|~HE A, S A4S A FA Z
HE7d £ 4 Fud e o A7 Z3 Foll CLAS
24 7]b°l Hase] A Fe] 7|54 HEEANY o]
do] slTh1,5-7).

A4 X] A (structured lipids)©| 2} f-x] 2
e upEAY 2R, ksl B4
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3}+93 triacylglycerol(TAG) ] A|ukAt A1, e A HpARS] $)
2] (regiospecific position) & A& A} tellA] 357
e Faukgo® vlite] FARH AL dHE=vHEI).

4R S B3 ATFARA Al o] & AFeAe
Rhizomucor mieheiZ5€ 23 lipase® macroporous
anion exchange resin®l 323 3}H(immobilization)Al ] lipase
5 &) & o]-&3}gdt}. Lipozyme RM IM-% sn-1,3 specific
224 TAG #2}9] sn-13} 39| $]%] o] Ho|H oz 2483}

= AL 72 TAGY ester 23S 7F<e#8 3o, S8
/‘ﬂi»} A upilo g B33 & ofA] 902 transesterifica-
tiondhe 245 7FR1cH9-11). vhE- 912 Bl & e 1,3~
specific lipaseel] 2] &} ¥F-$- & A% triacylglycerol(TAG)-
1,2(2,3)-diacylglycerol(DAG)®} monoacylglycerol MAG)
2 s i ANES Srder A (12),
A= AFAAA FA A o] vl DAGH MAGZT A4
2 <= qlvh DAGH MAGE A F4H ol el 4] &34l 24
olg5 w2 glon, §X19 FAS WHIAA {49 7S
A A 211 3).
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M=

A A Ao AR S4SH(JAhE HAA 4
T 3 AHEADAA 7, AFS-3EE 2w, cis 9trans
11-CLA(CLAl), trans 10,cis 12-CLA(CLA2), cis 9,cis 11—
¢} trans 11 trans 13-CLA(CLA3) 2 =t 9 trans 8,trans 10-,
trans 9,trans 11-, trans 10,trans 12-CLA(CLA4) % & 3=
o} 7164 mol%<¢l CLAE (F)glol v~ (A= A2
B A Z9gke}. Lipozyme RM IM< Novo Nordisk Biochem
North American Inc.(Franklinton, USA)E#8 743t}

MTAx|Ee A

- 70 2] water-jacketed glass column(l cm i.d. x40 cm)
ol 6 g2 Lipozyme RM IM3# 40 g9 glass beadE 2+z}
&3 A7) s) 3 2] columnel silicone tubing& Q2% &
peristaltic tubing pump(EYELA, MP-1000-H, Japan)<l <1
Astsdct, olw ZHel glass columnW 3£ 37 mLol sl
32, void volume- 135 mLol e}, WA, S-4=4-(210 g) ¢}
CLA202.3 @)% 7H7F 1:3 mol ¥ &2 &3 F55°C 6%
el A 24zt 1, 1.8, 2.2 mL/min®] %22 AFAEAAE
FAstdon, 714 1:3 mol® 1 mL/min® f& 22 k52
7t7} 35, 45, 55, 65°C2 Gl - e42F o] 4, P43}
CIEZE 10, 102, 113, 134, 15 mol(&-4=-fCLA)E o} &
H| &g o] 43}, | mL/min %3} 55°C ¥h-$-2= 3t
A AR AE gk
EFA}

A AR AL fe] A4S A A 5] 9 sl phe-
nolphtalein &% (1 g/100 mL 95% ethanol)& ] A|¢f 2. & 3}
o] A} &l n-hexane(300 mL)3} 95% ethanol(150 mL)& g
2 & (05 N KOH in 20% ethanol{100 mL ethanol/400 mL
H0) 3892 A1-&3te] 44, 248t v}h. 2 F hexane
Zur& #3}o] sodium sulfate anhydrous(Junsei Chemical
Co., Ltd., Japan) columng ©]-§3ls 8 2 B5ES A7
gk % 213 79t %% 7)1(EYELA, N-1000, Japan)$t No & ©]
4-3}o] n-hexane2 A3}

o5

2 N ¥ Koo
o fLow

Pancreatic lipase analysis

AR A TAG 242 AR ol v At #4942 st
o] pancreatic lipase(from hog pancreas, Sigma Chemical
Co., St. Lois, USA)el 21& 7t 28l & AA st 214 5
mgell 1 M Tris-HCl buffer(pH 7.6) 5 mL-& &% F 0.05%
=29 1.25 mL, 2.2% CaClz 0.5 mL, 18] I pancreatic
lipase 5 mgs A7} 3 37°C 304 3% kg F A5
(1%)& 3~43] uh&atqdch 22 F diethyl ether 2 mL H7}
xepstn 920k Be)sle] sodium sulfate anhydrous(fun-

sei Chemical Co., Ltd., Japan) column-% ¢] &3} 8 2

2422 A% & TLC(n-hexane, diethyl ether, acetic
acid®] 50:50:1 ¥-3) w] A 70-§-o) AH-§)E o8-8k £ 5k
R; gkel 0038 2-MAGE ##3kich

we TLCE 53 #2513 2-MAG
2 Fo] 2o} 6% HaS049] methyl alcohol 3 mLE €3, -
F5EA 2 M heptadecanoic acid(l mg/mL in n-hexane)
50 LS ¥-& & AekAA 70°C dry ovenell A 1417 &<t
methylation3td el 1 ¥ n-hexane 2 mLE 44 ohA] A
E}3l & n-hexane=%& # 3 sodium sulfate anhydrousE &
A7l F GCE BAstg ot GC(Hewlett-Packard 6390
series, PA, USA)E4] & $13F column< Supelcowax -10
(60 m X 0.25 mm i.d. X 0.25 pm film thickness, Supelco, PA,
USA)S AH2-319 21 column oven 2% 100°Col A 5%
ZFHRAA 7 F 2w 4°CH F7HA A 220°CoAl A 20872F R-A
A7t 9] L5 = 250°C, 4 & 7] & flame ionized detector
(FID, 260°C)& A}4-3t9d o™ carrier gas®= N2(52.5 mL/
min)& AH43d 3z AEE GCol 1 pL& F3iste] Aat
2418 Al A s}¢d ok, Constant flow mode® ©]-4-3t] 17, o] uf
split ratiox 50:1°]gleh.

lodine value2! &8

Erlenmeyer flask(500 mL)ell 174214 02 g& #3 ¥
CCls 10 mLE 7}3) A& 43 A] 7] 2 wijs’ reagent 35 mL
£ 7}3}¢] erlenmeyer flask PHHE 2L Shaell 1412 2ut
A 7)o w1 shd el 1417 9+ % 10% KI 49 20 mL#}
274100 mLE 71 §F 1% A#§A& A Aoz AHg
1o 0.1 N NazS:032.2 HA sk ch14).

[+

DiacylglycerolZ} monoacylglycero! &zt 24

A" F TAG, DAG 2 MAG &% +4& 913t
normal phase HPLC(Younglin Acme, Anyang, Korea)& A}
235193}, Column< Hypersil BDS CPS 5 w(250 X 4.6 mm,
UK)E AHg-3l9d 3, AZE71+ evaporative light scattering
detector(ELSD, SEDEX Model 75, France) & A-4-3151 2
v AE7)9) 24 2L A4 F-4e] 22 bar, =E 40°C
olqith. 71¢7] 48 2 AL Sole 247 04%
acetic acid® Z33} n-hexane(& 7 A)3} methyl t-butyl
ether(-&-=f B)elsl.er 71¢7] 429 #4521 mL/min°|
qrh A8 F9] & 5% Fek2 100:0(4"RA%} B2 -3 H])
02 fAAZLH 158714 20:802.2 WIA 7| 2¥-3E
S 2 A At oA 018 Fqt 100:022 M3t Zl 3 199%
£91100:0 39 B2 fA A 2H & AP A 7E 308013
H15). A= AT AA 10 pLE n-hexane 10 mLel 34
3} & PTFE syringe filter(25 mm, 0.2 um, Whatman, USA)
o]8-5}o] of 3|71 5 HPLCell 10 uL F+1 3o #4138}
o}

32 ¢
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Mz el XjgkAl = xM 2M

Aol AHS-El 4 f-of CLAS A kAl 24 & Aok
skt CLAS] A|¥p4k A3 cis 9trans 11-CLA
(CLAD), trans 10,cis 12-CLA(CLA2), cis 9,cis 11-} trans
11,trans 13-CLA(CLA3) % 1 9| trans 8,trans 10-, trans
9trans 11-, trans 10,trans 12-CLA(CLA4) 59} §=ke 7+
Z} 34.86, 35.61, 0.53, 0.64 mol%°]%l.2m F CLA &k
71.64 mol%°| el 18} oleic acid7} 19.52 mol%-& v+e}
wisdeh whe- 712 Q) S0 A k4t 24 -4 2 7} palmitic
(16:0), palmitoleic(16:1), stearic(18:0), oleic(18:1), linoleic(18:
2) 2 linolenic acid(18:3)7} 27t 11.44, 0.16, 1.27, 32.55,
5354 % 1.04 mol% o2 A Egom A Aukal 2 Ex
3} AJub4ake] ] go] 87.29%0° . 3 sn-2 $1 x| 2] A4}
AF 243 sn-1,3 $1 2 9] A Hb4F 2418 Table 1] el gl
ov§ 2A 9] sn-1,3 A AlAFE Fomuso2} Akoh(16)2] A4t
A& msteh Sn-1,3 91 %] AukakEA Al4ka] & ol of o)

Sn-1,3(%) = (3TAG - sn-2)/2

A FA

AR A A gleiA
CLAH ®is}ol] ul 3]
< 55°C)¢k 714 o] Ewl&

:3 mol ratio), 7 7§ ¥h-& 27 & A A 7| A FH =
w5 W W R st AFAAAAS A e 1 A
I+ Table 13 2 3kth. GCE AHg-3te] A il 24 4%
A7) o B Zo °¢—°—1 1.8 % 2.2 mL/mino. 2 W3} A}
AFAA A TAG & & CLAZ o] ZH7F 1026, 9.37 ¢

Table 1. Effect of flow rate on the incorporation of CLA

el

SEE

8.30 mol% 2 vrebytth. 1 5 Az #Ade] ¥ s o4y
A cis 9,trans 11-CLAH trans 10,cis 12-CLA”} 2+t 1
mL/min®] fZrellAE 359, 3.66 mol%E 4 =9 ew 1.8
mL/min fr&Z2 7 ol A= 3.34, 3.28 mol% =, 2.2 mL/minol|
A& 295,290 mol% 2 BA ) H 2] f-o] I mL/
min% o 2.2 ml/miny =B} CLAS] §ako] ok 24% =
7tle] CLA ol Aol A7AAAA & 34 = AUH 2
o, Bz o] Y 5E rlAle] Agele] uhg ATkl &
7}E o] gheko] vl e Ao 2 AlgE v} Pancreatic lipase
BAL o] 83 A A A A L) 9n-1,39 2 &) A uHAF 24 B4
A3} 7Zbzke] uke G4 2 Ao 4] & CLA &8Fo] 12.45~1540
mol%e°| % 2.9 1% cis 9trans 11-CLA2] 3F-& 443~
5.39 mol% 22, trans 10,cis 12-CLAS] ¥&8-2 4.35~549
mol% & A=At =g CLA 99 16:0, 18:1 ¥ 18:2¢] 7}
7z} 15.98~16.63, 25.39~25.73 % 40.06~42.52 mol//] =3
S vehildeh AR AL sn-2 915 AukaE 24 B
A3 18:1 ¥ 18:27} 33.83~34.41, 60.58 ~61.72 mol% =2 T &
st A Holod.om] TAGH] sn-2 913 A4k 24 4
3’4— CLAE A% A sk}, vebA] Lipozyme RM IM E4
+ sn-1,3 specifice. 2% TAG #+2}+} sn- 1-\4- 39 94
E°Vq 22 ALt RS 7ML EE Fddhel o
99 A= Lipozyme RMIM £49) sn-1,3 Y213 So]A
o g Xu(l7)e] dFAzet dA st

o % H~l

mﬁ

SR Lo mE A
ATAAX A FA ol 259 FFE dolry] 98 A4
z| A o) H o CLA%IE-S 3.9} peristaltic tubing pump®] &
4(1 mL/min)® -4 R4 4 A 7P AAA R B8
o] =l ezl 7]1A 9 & v]-8-(1:3 mol ratio)(18), F 71<]

. . . b
into corn oil in the continuous type reactor

Flow rate Fatty acid composition (mol%)
(mL/min) 160 161 180 181 182 183 CLAI® CLA2Y CLA3" CLA4” Total CLA
1 1156 011 175 2840 4728 064 359 3.66 0.74 227 10.26
SL 18 1181 013 174 2834 4791 070 334 3.28 0.77 1.98 9.37
TAG 22 1199 012 175 2843 4869 073 295 290 069 175 8.30
Corn oil 1144 016 127 3255 5354 104 nd® nd nd nd nd
1 1598 0.7 228 2539 4006 072 539 5.49 L1l 3.41 15.40
SL 1.8 1618 019 230 2558 4157 011 501 492 1.16 297 14.06
sn-13 99 1663 018 223 2573 4252 026 443 435 104 263 12.45
Corn oil 16.64 0.24 1.82 3251 4745 1.34 nd nd nd nd nd
1 272 nd 068 3441 6172 047 nd nd nd nd nd
SL 18 306 nd 061 338 6058 1.89 nd nd nd nd nd
sn=2 2.2 271 nd 078 3383 6102 166 nd nd nd nd nd
Corn oil 103 nd 017 3264 6573 043 nd nd nd nd nd

i’Molar ratio of corn oil to CLA, 1
-’cis 9,trans 11-CLA.

trans 10,cis 12-CLA.

ClS 9,cis 11-, trans 11,trans 13-CLA.

trans 8,trans 10-, trans 9,trans 11-, trans 10,trans 12-CLA.
®nd: not detected.

: 3; incubation temperature, 55°C.



A2 4h2-7] & o] 43 Conjugated Linoleic Acid 35 M7=z 4 3+

WP 3le] A
Table 29} Zoket. A+

A3 3 &4 A} 35, 45, 55 2 65°C
Hhg-2 el 4] & CLA 5.}%01 5.17, 13.72, 10.26, 17.33 mol%

2 2AEg e, e 22 iﬂ oA A3 E AR
cis 9,trans 11-CLA &332 1.50, 6.44, 3.59, 8.28 mol%
o]l AL, trans 10,cis 12-CLA ¥=k-2 093, 6.26, 3.66, 7.90
mol%¢e] A}, Pancreatic lipase #4& o]-&3}o] )74 A
Zl,] sn— 13_‘,‘;]_,] ]HLA]. 7~A—1 H/;‘ 7é,+ 71—7L_,‘ o }_7«]
|4 & CLA ko] 7.76, 20.59, 15.40, 26.00 mol%sol gl tt.
3 CLA 9] Adkak 2412 16:0, 18:1 ¥ 18:27} F+8 =9
Arolsdet. Wk, A AR A 2] sn-2 $12] A Ak 24 HA4
23 223} 2ubakel 1813} 18:27}F 96 mol% o} Aol gich.
A, #19f 22 uhg 27 A Lipozyme RM IM$- o] -$-%
A3 A g A2 E 65°Cal Aoz Atasic) 99
3} Lipozyme RM IM £48 AFE3F Al A 2] A &4 o))
ghol whg-2-5 9] Z7}ell whe} 2kt incorporation €0} &

7}tk Formuso®)l Akoh(16)8] A7 3}e)l o= s}t

Byslsled 2 s

E % 2719l 1 mL/ming 5%°.2 83 55°CE
T20 2 3] S4pfo) CLAS 712 B v 8- s )
of AFAAAe] A 2L vw RSy 19 e
Table 3o ek edel. 1:1, 1:2, 1:3, 1:4, 155 712 vbg =7
ol 4] Zkzhe] CLA §3Fo] 10269141 1750 mol% L 2. o] &
155 & vl&2 vk 7] ell A Hdf CLA &&-& eliglch

1203

Sn-1,3 ZuaE 2ANAME U Z]A Q] E vlgeo] 15 9
Z CLA §8Fo] 26.25 mol% 2 o] F-g vhehigict o]+
F.4A transesterification ¥-5-oll &3 A A A A A,
714 2] E u] Z7to] we} incorporation® 2| HHAF ko]
Z7}3hrhe Fomuso9t Akoh(16)9] -2 39} o %) 84l v}
o AaEE FEaluy A5HLY §5 g%, 19

T 714 9] B u)8-E 92 8te] Lipozyme RM IM< ] -§-
3 AR A A HA 2ALe = §4 1 ml/min,
W22 65°C, 714 9] £ v]&o] 15 oluf Ao CLA &<
P A" gL Jeblle Aes AtsE

N

lodine value2| &3
Zk 2k 8] mbg 27 A A
ool r 7] ¢slo] @ o= ke Ay 1”/P(Table 4). HH-3-&
Top wkg 7o B &S 1A /‘]Zl ‘?} J Z 71 | A d%%‘
Zouks 555 1,1.8% 22mL A
15,
mL/mmELE} °5‘0] ASR) EH
ok bR E HaE 3o
& 7+z} 108 4] 1162 vhE}
AR A7 A

Table 2. Effect of reaction temperature on the incorporation of CLA into corn oil in the continuous type reactor”’

Incubation Fatty acid composition (mol%)
temperature ., A R
“C) 16:0 161 180 181 182 183 CLA1”Y CLA2” CLA3" CLA4” Total CLA
35 1543  0.09 220 3212 4441 058 1.50 0.93 0.62 212 517
SL 45 1.30  0.15 1.89 3016 5208 0.70 6.44 6.26 0.53 0.49 13.72
TAG 55 1156  0.11 175 2840 4728 064 3.59 3.66 0.74 227 10.26
65 1075 0.12 163 2609 4349 059 8.28 790 0.63 0.52 17.33
Corn oil 1144  0.16 127 3255 5354 1.04 nd” nd nd nd nd
3B 2206 014 306 3170 3468 061 2.25 1.40 0.93 3.18 7.76
SL 45 140 022 275 2951 4469 084 9.66 9.39 0.80 0.74 20.59
sn-13 55 1598 017 228 2539 4006 0.72 5.39 5.49 1.11 341 15.40
65 1527 018 220 2267 3309 059 1242 11.85 0.95 0.78 26.00
Corn oil 1664 024 1.82 3251 4745 1.4 nd nd nd nd nd
35 2.18 nd 047 3296 6387 052 nd nd nd nd nd
SL 45 1.09 nd 017 3146 6686 042 nd nd nd nd nd
sn-2 55 2.72 nd 068 3441 61.72 047 nd nd nd nd nd
65 1.71 nd 049 3292 6429 059 nd nd nd nd nd
Corn oil 1.03 nd 0.17 3264 6573 043 nd nd nd nd nd

“Molar ratio of corn oil to CLA, 1:3; flow rate of peristaltic tubing pump, ! mL/min.

:Z’cz's 9,trans 11-CLA.

trans 10,cis 12-CLA.

Ycis 9,cis 11-, trans 11,trans 13-CLA.

trans 8,trans 10-, trans Strans 11-, trans 10,trans 12-CLA.
6) .

nd: not detected.
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Table 3. Effect of molar ratio on the incorporation of CLLA into corn oil in the continuous type reactor'’

Molar Fatty acid composition (mol%)
ratios  16:0 16:1 180 18:1 18:2 183 CLA1Y CLA2” CLA3" CLA4” Total CLA

i 1097 011 164 2753 4700 064 5.72 554 050 0.35 12,11

12 1125 012 169 2693 4611 063 6.33 604 052 0.38 13.27

SL i 13 1156 011 175 2840 4728 064 359 366 074 2.27 10.26
TAG 14 1141 012 166 2677 4676 063 6.03 572 051 0.39 1265

15 1052 012 162 2590 4376 058 843 804 059 0.44 1750

Corn oil 1144 016 127 3255 5354  1.04 nd® nd nd nd nd
1 1581 016 231 2616 36871 068 858 831 075 0.53 18.17

12 1599 018 236 2420 3668 068 950 906 078 0.57 19.91
SL 13 1598 0.7 228 2539 4006 072 5.39 549 111 3.41 15.40
sn-13 14 1613 018 235 2336 3828 072 9.04 858 077 0.59 18.98

15 1473 018 224 2259 3339 062 1265 1206 088 0.66 26.25

Corn oil 1664  0.24 182 3251 4745 134 nd nd nd nd nd
111 1.29 nd 030 3027 6758 056 nd nd nd nd nd

1:2 177 nd 035 3238 6497 053 nd nd nd nd nd

SL 13 2.72 nd 068 3441 6172 047 nd nd nd nd nd
sn=2 1y 1.9 nd 028 3359 6372 044 nd nd nd nd nd

15 2.09 nd 039 3252 6449 051 nd nd nd nd nd

Corn oil 1.03 nd 0.17 32.64 65.73 043 nd nd nd nd nd

"Flow rate of peristaltic tubing pump, 1 mL/min.; incubation ternperature, 55°C.

:‘)’Cis 9,trans 11-CLA.
Ytrans 10,cis 12-CLA.

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

'f’trans 8,trans 10-, trans 9 trans 11-, trans 10,trans 12-CLA.
“nd: not detected.

Table 4. Iodine values of structured lipids (SL) produced
from various conditions

Table 5. Composition of triacylglycerol, 1,2-diacylglycerol,
1,3-diacylglycerol and monoacylglycerol of structured

Temperature  Flow rate Molar ratio Iodine val lipids tunit: area%)
“c) (mL/min) ar ratio - fodine values Parameter TAG" 1,2-DAG? 1,3-DAG MAG”
55 1 1:3 115 Flow rate (mL/min)”
5 18 13 116 1 9939 015 024 022
55 22 1:3 111 18 9937  0.14 030 019
35 1 1:3 108 2.5 99.35 0.18 0.33 0.14
45 1 1:3 116 .
55 1 13 115 Temperature (°C) .
i 45 99.60 nd 0.34 0.06
55 1 1 110 55 9939 015 024 022
95 1 12 110 65 99.89 nd 0.11 nd
9] 1 1:3 115
55 1 1:4 115 Substrate molar ratic”
55 1 15 120 (corn 0il/CLA)
1:1 99.74 nd 0.26 nd
1:2 99.76 nd 0.24 nd
transesterification s £38¢] ¢ 2 AT A Al T3] 13 99.39 0.15 0.24 0.22
2 233} xukal gheke] 2718k Ao} 1:4 99.77 nd 0.23 nd
15 9980  nd 020  nd
. s =)
Diacylglycerol, monoacylglycerol &2t 24 D Triacylglycerol.
Zrzye) 27N AFAAA RS A s HPLCR £4 7 *'Diacylglycerol.
*Monoacylglycerol.

uh A B9l TAG, 1,2-DAG, 1,3-DAG ¥ MAGY &=ks &
q3tdct S 9 x| BolA-& 2k 1,3-specific lipasedl] <]
) TAGS 1,2(2,3)-DAGH 2-MAGE 7}45-8) 5 o] )74
214 A Aol DAGS MAGZE AAE 4 gl 34 As
el 2elM FA =R AFAA AL FAHAY L
TAG7} dl -2 2.2 99.35~99.89%¢°1 %152, »l2ke] DAG(0.11

Y

“Molar ratio of substrate was 1:3 (corn 0il/CLA), and reaction
temperature was 55°C in the continuous packed-bed column

_reactor.

>Molar ratio of substrate was 1:3 (corn oil/CLA), and flow rate
was 1 mL/min.

®Reaction temperature was 55°C, and flow rate was 1 mL/min.

”nd: not detected.
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~Q. 51%)3} MAG(0.06~0.22%)7} &3t tHTable 5). ¥k
S F42 MR sho] FAT APAA LA E 2] £
] 1, 1.8, 22 mL/min¥ =} DAG ¥&-& 27} (0.394)
A 051%0]90 o, ML ES WEE 3 ATFIN L A
o ale} 2] DAGS] =88 011904 0.34% 3 ez
MAGS®] k2 0060041 0.22% 5 B.9d.2o1} 65°Cell A= MAG
7} AR A= Eakeh 7149 B 8 gE W2 st A
R AT AN S DAGE] FeF 2 A Srab
CLAS) & 180 11614 155 mol ¥ o412} % DAGS] §
ke 020614 039%2 Feriglch

A~
& zx7A

(= oF
I =

A4l whg-7) ol A sn-1,3 $1 ] Bol A& 72l Rhizo-
mucor miehei lipase(Lipozyme RM IM)E 2188l CLA
F &g AFAAAE gAY S5l CLAE
transesterification 8}7] 1 MH-&- 2 AL A% F=Z 9 #
vk g 7] & v Solich dF HE
2 3 AN % 1 mL/min, 22 55°C 2 1:3 7]
E g o A4 F A CLA §%Fe] 10.26 mol%
T RGNS E HEE J M= 250t
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