


Unique fatty acid transformation catalyzed by
anaerobic bacteria
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Isomerization of non-conjugated diene
to conjugated diene

Linoleic acid transformation to CLA by lactic acid
bacteria
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Analvytical level (less than 0.5 mg/ml)

Bifidobacterium breve

cis-9,trans-11

Bifidobacterium bifidum cis9,trans-11
Bifidobacterium dentium cis-9,trans-11(78%) , trans-9,trans-11(21%) , trans-10,cis12(1%)

Bifidobacterium lactis
Megasphaera elsdenii

cis9,trans-11(90%), trans-9,trans-11(8%) , trans-10,cis-12(2%)
trans-10,cis12

Propionibacterium freudenreichii cis-9,trans-11 (>80%)
Butyrivibrio fibrisolvens A38 cis9,trans-11 (95%)

Lactobacillus reuteri

cis-9,trans-11(59%), trans-10,cis12(41%)

Lactobacillusacidophilus cis-9,trans-11(86%), trans-9,trans-11(6%), trans-10,cis-12(8%)
Lactobacillusacidophilus cis-9,trans-11(85%), trans-9,trans-11(3%), trans-10,cis-12(12%)



GLC chromatogram of methyl esters of fatty acids produced

from LA by Lactobacillus acidophilus AKU1137

Cellular fatty acids

Column : HR-SS-10, 0.25 mm I.D. x 50m
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CLA production from linoleic acid
by washed cells of lactic acid bacteria

Linoleic acid
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CLA production from linoleic acid
by washed cells of L. plantarum AKU 1009a

Linoleic acid : 12% (w/v)
Washed cells : 33% (w/v)

Linoleic acid : 2.6% (w/v)
Washed cells : 23% (w/v)

Aerobic
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vl C_LA: 40 mg/ml
Yield: 33%
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[ CLA production by Lactobacillus plantarum AKU 1009a }

HOOC - < AANANNNNANS
. . . HOOC
Linoleic acid CLAZ2

CLA production: 40 mg/ml

CLA1 selective condition
CLAL purity:  75%

CLAZ2 selective condition
CLAZ purity: 97%

CLA was obtained as free fatty acid form
almost associated with the cells



[Conjugated fatty acids production by lactic acid bacteria }

Linoleic acid
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o-linolenic acid
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CLA production: 40 mg/ml

ele 02 2 Y Y O VA VA VAN
CLA1 CLA1 selective condition
HOOC NV NN AN CLA1 purity: 75%
CLAZ2 CLAZ2 selective condition

CLAZ2 purity:  97%

CALA production: 25 mg/ml

CALAl CALA1 selective condition
AU CALAL purity:  85%
HOOC CALAD CALA2 selective condition
CALAZ2 purity: 85%
CGLA production: 9 mg/ml
AN NN
AlOCIE CGLA1 CGLAL1 selective condition
AN TN CGLA1 purity:  80%
HOOC CGLAZ2 selective condition
CGLA2

CGLAZ2 purity:  87%



Dehydration of hydroxy fatty acid
to conjugated fatty acid

Ricinoleic acid transformation to CLA
by lactic acid bacteria



CLA production from ricinoleic acid
by washed cells of lactic acid bacteria
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CLA production from castor olil
by washed cells of lactic acid bacteria
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Triricinolein in castor oil
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Dihydroxy acid
N
50 75 100

Fatty acid composition (wt.%)
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CLA production by microorganisms '
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CLA production : 2.5 ~ 7.5 mg/ml
CLALl: ~50%
CLA2: ~82%
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trans-Vaccenic acid desaturation
to CLA by filamentous fungi
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CLA production from trans-vaccenic acid
through A9 desaturation
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trans-vaccenic acid (trans-11-octadecaenoic acid)
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Culture conditions '

Strain : Delacroiaxia coronata IFO 8586

Substrate conc. : 33.3 mg/ml
Substrate addition: Inoculation

Medium : Dextrin 5.0%, Tryptone 2.0%
Thiourea 0.83 mmol/ml

pH : 9.0

Culture temp. 1 28<€

Time courses of CLA production
from t-VAME

12.0 -

CLA (mgiml)

O 1 2 3 4 5 6 7 8 9 10
Time (days)



[ CLA production by microorganisms )

Castor oil
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Saturation of polyunsaturated fatty acid
by anaerobic microorganisms
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Saturation of arachidonic acid and EPA
by Clostridium bifermentans JCM 1386

Arachidonic acid (cis-5,cis-8,cis-11,cis-14-eicosatetraenoic acid) EPA (cis-5,cis-8,cis-11,cis-14,cis-17-eicosapentaenoic acid)
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HO

Putative pathway of unsaturated fatty acids by
C. bifermentans JCM1386
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Transformation of polyunsaturated fatty acids by cell-free extracts of
C. Bifermentans JCM 1386

Substrate Structure Transformation

f
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Hydration of unsaturated fatty acid
to hydroxyl fatty acid




Putative pathway of LA transformation by Pediococcus sp. LBK 454
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Transformation of unsaturated fatty acid

Substrate Transformation
a-Linolenic acid cis-9,cis-12,cis-15-18:3 +
v-Linolenic acid cis-6,cis-9,cis-12-18:3 i
Stearidonic acid cis-6,cis-9,cis-12,cis-15-18:4 ¥
Oleic acid cis-9-18:1 +
13-OH-18:1 13-hydroxycis-9-18:1 +
Ricinolecic acid 12-hydroxycis-9-18:1 +
HYA 10-hydroxycis-12-18:1 +

Dihomo-y-linolenic acid cis-8,cis-11,cis-14-20:3 -
Arachidonic acid cis-5,cis-8,cis-11,cis-14-20:4 -




Lactic acid bacteria

A9

H OH

Pediococcus sp. LBK 454

Stereoselective for R-configuration

Hydroxy fatty acids

Resins, waxes, nylons, plastics, corrosion inhibitors,
cosmetics, coatings, lubricants, etc.....



Unique fatty acid transformation catalyzed by
anaerobic bacteria
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ex) L. plantarum
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Processing cheese
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