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Production of Functional Lipids by Lipase-catalyzed
Acidolysis of Lard in Solvent Free System
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B OE ARAEERNNFHBATE P FTEAAFTHALNSHA, A TEASHAXLRE FRATAREN A&
HRELELASTHRABHENREMOATLHE. EHSBATREAN ERARGEREHE P, L8 T. longuginosa
# B Z LB A5 8 Liopzyme TL IM 84 1t R £ 4F. WL Lipozyme TL IM Z /M Mt — S H L TH T AL d RAonE £ES
BEAMRFERETED T IREALOB G, RAPH BT HHAMERZHPLOH T4, AELSRAN, LM
FA0%(ARHEETTHL)N BRTTFREAERS. AL NALEAN , SELEHNAH 24hH, FHRABAFES . &
Bl387Tmol% . S L FMAIL RS 2B RN, FHRMABEALET, A H30.95ml%. £45-0CERZH, L55
ANFREANBEAABOHHAD BEASZTOUH, FREANEZSR. K4 EmTH 2598, THEALEH, 5K 357

mol 6 .

XEIT MM, MMES, i, T8, ey, LEMEE
FREFEE (55 IWERIEE A B RS 1000-3061 (2005 )03-0493-04

Abstract  China has richly and inexpensive fat and oils from animal and plants, but these resources could not get effectively uti-
lization. In order to make the best of these resources, lipase-catalyzed acidolysis of lard with caprvlic acid to produce functional
lipid in solvent free system was investigated. Of the five lipases that were tested in the initial screening, immobilized lipase TL
™ framea T. languginosa resulted in the highest incorporation of capry lic acid into lard. This enzyme was further studied for
the effect of enzyme load, substrate ratio, reaction time, reaction temperature and added water content on the incorporation of ca-
prylic acid into lard. HPLC analyzed the products from the acidolysis reaction. The highest incorporation was attained at 20%
enzyme load. Time course studied suggest that the incorporation of caprylic acid into lard was increased up to 38.77mol% after
24h. Desirable mole ratio of substrates was 1:2 (lard: caprylic acid), caprylic acid incorporation up to 30.95mol% . In the
range of 45 ~ 60°C , temperalure had no significant effect on enzyme activity and eaprylic acid incorporation changed little. When
temperature was above 60T, incorporation of caprylic acid into lard was decreased. The highest incorporation of caprylic acid in-

to lard 35.76 mol% was atiained when added water content was 2.5% .

Key words lipase, acidolysis, lard, caprylic acid, structured lipid, solvent free system
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BH R ERCEMAR . EELENS
Lipozyme TL IM iR T T. languginosa ¥ 5 Pt % Novozyme B
s 4 Al, RSN RE AY-30 { Candida rugosa), FAP-15 ( Rhiro-
pus oryzae ) Hl Amane 10 { Mucor Javaricus) B 0 & Amano K&
Mo mE Wy EEEhE. R OEERITENE
( > 996 )12 B §% B J5 B  porcine pancreatic lipase, PPL) N £ E
SigmaZyml = dh - HEEM A A @
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FRAEE Aglem 1100 ¥ HPLC, At & 71 ZORBX-SB ODS
B HEEE (0. 45um, 4. 6mm x 250mm ) F5E Fh R 2 My 8z
W77k B4 1. OmLy/min A4 FUE 1T 86 R R AR SRR T2 FF A < 80410/
10§95 B/ 7, K /7K 7E 30min P4 3 %) 86/10/4, #A 5 7E Smin
B B A . 7E 254nm KRR I P4, LT b B T B
AR, R NER A A B mol % .
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2.1 HERAERRTEA
YR A E K s # it mknE A
HARR . ATRE—ABEEFAAAOKEIE. A LEH#
BN R R . LS Bk A A M AR BE Liozyme T1 1M,
AY-30, FAP-15. Amano 10 #l PPL 53 B [ T. languginosa
Candida rugosa . Rhiropus oryzae , Mucor javenicus FIREBERR .
P 1 a) s B o R R R RS B ORE 0 HEFL S P B R BRI A
Lipozyme TL IM > Amano 10 > FAP-15 > PPL> AY-30. H & ,Li-
pozvem TL M ML EH B S . FEAMBAZREANT
27.00mol % . P A ¥ & % M Lipozvem TL IM £ R L
R E RS
301

254

20+

Caprylic acid incorporation/{mol %)
>

0 -
TLIM PPL  AY30 Amanold FAP-15

Lipases
F1 BB TAREARGEE (RN AT RE. 40T,
R = 12080 MR 0% 7 2000/ min, B 7] - 24h)
Fig.1 The effect of lipase on the incerporation of caprylic acid into lard
Reaction conditions ; temperature : 40°C , lard/ caprylic acid = 1/2( mol/mol} .

enzyme load: 10% . shake speed:200r/min. time : 24hours }
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THME A BT 10% ~ 2002 A LEaH.
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Caprylic acid imcorporation/(mol¥4)

l'(] 2r0 3I0 4b
Enzyme load %

H2 MEUFrEBAENER(REAT . BE . S5C.EH/ER
=12, BN MR 5% ~ 30% %% & : 200c/min, B4 (8] ; 24h)

Fig.2 The effect of enzvme load on the incorporation of caprylic acid

[=

into lard ( reaction conditions : temperature: 55 °C , lard/caprylic acid = 1/2.

mol/mol , enzyme load:5% ~ 309 ,shake speed:200r/min, time : 24hours )

2.3 REHEAWNEREBENENER
EBEAMREE S RERALE - T EENERH L,
CHREFEEMMBENEFTAINURBRE S KEBREETY
PR CEHIBRE T2 TFHBEERBARENR. Y55
Pl 2h B EMEARRE A, 240 B, FRHE A F 8 %
RE(38.7Tmolse ). BT BEENRIMER SHMBAREY
FrE R TR, AR RNERET RS
ERMEAE. RERBE ALY EEKARVHETHES S
W AR REGEE T . FI AR AN T A
H24h BB
454
401
351
301
254
20

Caprylic acid incorporation/(mol¥%)

0 26 4'0 6'0 8‘0
Reaction time'h
B3 R E R EARMNEE (RN &G RBE 55C.
HAMOER - V2RI B 0% 5% 2000/ min,
BF 7 0 ~ 72h)

Fig.3 The eflect of reaction time on the incorporation of
caprylic acid into lard {reaction conditions: temperature : 55C .
lard/caprvlic acid = 172, mal/mol . enzyme load: 10 |
shake speed:;2001/min, time:0 ~ 72hours)
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BREEWE—TEAMNA SN, == E5HEY
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B.M0.1~0.8 mmol, M/ FR LT 151 8 1:8. i
H4mLIBER SR AER L&, FREAEERR, K
AR L2, FREAESZEER, 55 30.95m0l% | B
o HE R ENA R ERBARIN RS, R aE
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1. BREkd SR EFRERE TG AR,
IRHEFRER AT LA E 8 5. 3 & 69 8 8 b 38 AT A6 1 A%
ETHHARE BOFEHEESREHHESES MELEEH
iR AR EREEEE ~EaRE PR aEd.
Mmdms s FREE RS AT 8
Z HTHRBVBREKTHFEEES L HEEWRET
MARTMHEABS TRBNKR SHNSERNTESDS
BOKREEMAT S MEFHE T e EE
B REEHEDLE FRENTAERE A THS
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Caprylic acid incorporationf mel%,

2 4 6 8 10
Substrate ration. (mol mol)

Be BEUUENIHRBAFENEH(I G BE. 5T,
W/ = 1 - UL R 10%
B3 - 2000/ min , B 9] : 24h)
Fig.4 The effect of substrate ratic on the incarporation
of caprylic acid into lard( reaction conditions: temperature ; 55 ,

lard/caprylic acid = 1/1 ~ 1/8, mol/mol, enzyme load: 10% ,

shake speed:200r/min, time : 24hours)
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Reaction temperature. €
Hs RERENFMEAFMER(NASF BE 45-75C,
B/ F R - 12 BERE SR 10% 5% 2 £ 2000/ min B [A] : 24h)
Fig.5 The effect of reaction temperature on the incorporation
of caprylic acid into lard{ reaction conditions : temperature :45 ~ 75°C ,

lard/ecaprylic acid = 1/2, mol/mol , enzyme load: 10% ,
shake speed:200r/min , time : 24hours)
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Caprylic acid incomaration {mol%)

[t} T T
¢] Lo 20 30 40
Added water content:%

Be FhiksyxFBEAENEE(ERT BE ST,
MR = 12, R R 10% 55 5 ; 2000/ min , B (7] : 24h,
Ko dEWE0-30%)

Fig.6 The effect of added water content on the incorporation
of caprylic acid inte lard({reaction conditions: temperature:35% 5
lard/caprylic acid = 1/2, mol/mol ; enzyme load: 10% ; shake speed:
200c/min ; time : 24hours, added water content:0 ~ 30% )
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