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Identification of Lactic Acid Bacteria from Kimchi by Cellular FAMEs Analysis. Jung-Sook Lee,
Min-Chul Jung, Woo-Sik Kim, Keun-Chul Lee, Hong-Joong Kim, Chan-Sun Park', Hun-Joo Lee', Yun-Jung

Joo', Kun-Jong Lee', Jong-Seog Ahn', Wan Park?, Yong-Ha Park* and Tae-lck Mheen'.

Korean Collection

for Type Cultures. Korea Research Institute of Bioscience and Biotechnology, KIST, PO. Box 116, Yusong,
Tagjon, 305-600, Korea, 'Microbial Chemistry Research Group, Korea Research Institute of Bioscience and
Biotechnology, KIST, P.O. Box 115, Yusong, Tagjon, 305-600, Korea, ‘Department of Microbiology. College
of Natural Sciences, Kyungpook National University, Taegu, 702-701, Korea — Two hundreds and thirty lactic
acid bacteria, mostly isolated from Kimchi, including type strains were used for analysis of cellular fatty
acids. The 230 test strains were recoverd in 7 major and 1 single clusters defined at Euclidian distance
of 17.5. These aggregate taxa were equivalent to the genus Leuconostoc (aggregate group A, B, C and D),
the genus Lactobacillus (aggregate group F), the genera Lactobacillus and Pediococcus (aggregate group E)
and the genera Leuconostoc and Lactobacillus (aggregate group G). It is concluded as evident that FAMEs
(Fatty Acid Methyl Esters) profile of cell can be used as a criterion in classification of lactic acid bacteria
from kimchi. Additional comparative taxonomic studies need to be carried out on well chosen representative
strains to determine the most appropriate methods of value.
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Table 1. Source of strains used for analysis of fatty acid

Cluster Strain Source

A Leuconostoc mesentevoides subsp. dextranicum’ KCTC?* 3530 ATCCP 19255

S3, S27, S105, S178, S199 Korea Fermented Food
(Kimchi)

B S93, S136, S147, S156, S157, S172, S175, S239, S240, S247, S248, 5257, S259, Korea Fermented Food
S269, S275, S277, S5031, S5032, S5104, 55160, 55178, 55184, 55216, 55225, (Kimchi)

S5226, S5285, $§5286, S5287, S5299, S5300, S5302, S5379, S5382, S5385, S5386,
S5388, S5390, S5393, S5394, 55395, S5398, S5400, 55401, 55406, SH412, 55413,
S5414, S5417, S5422, S5473, SHh474, SH479, S5482, SH486, 55488, 56490, S5493,
S5497, 55499, S5502, S5507

C Leuconostoc amelibiosum” KCTC 3524 ATCC 13146

Leuconostoc citreum’ KCTC 3526 ATCC 49370
Leuconostoc pseudomesenteroides’ KCTC 3532 ATCC 12291
S9, S15, S24, S25, S29, S33, S34, S37, S38, S45, S55, S89, S92, 5125, S5128, Korea Fermented Food
S130, S140, S163, S166, S171, S177, S180, S$255, S267, S272, 55036, S5037, (Kimchi)
S5041, S5042, S5047, S5048, S5051, S5055, S5H062, 55064, S5112, S5115, 55118,
S5119, 55141, 55143, SH147, S5149, S5150, S5151, S5152, S5157, S5158, S5159,
85162, S5163, S5164, S5168, S5169, 55174, S56176, S5180, S5181, 556186, 55224,
S5234, S5236, 55247, S5248, S5250, S55251, 55264, $55265, S5272, S5275, 55276,
S5277, 55278, S5290, S5297, S5303

D Leuconostoc mesenteroides subsp. mesenteroides’ KCTC 3505 NCDO® 523
Leuconostoc carnosum' KCTC 3525 ATCC 49367
Leuconostoc lactis’ KCTC 3528 ATCC 19256
Leuconostoc mesenteroides subsp. cremoris’ KCTC 3529 ATCC 19254
Lactobacillus viridescens’ KCTC 3504 NCDO 1655
S14, S22, 8111, S114, S123-1, 5170, S174, S176, S207, S231, 5242, 5262, S263, Korea Fermented Food
S5103, S5140, S5166, S5280, 55208, 55312, 55420 (Kimchi)

E Lactobacillus plantarum KCTC 1048 ATCC 8014
Lactobacillus animalis' KCTC 3501 NCDO 2425
Lactobacillus brevis' KCTC 3498 NCDO 1749
S102, S113, S115, S118, S123-2, S126, S141, S168, S185, S187, S212, S5043, Korea Fermented Food
55050, S5056, S5126, S5128, S5129, S5188 (Kimchi)

F Lactobacillus plantarum KCTC 3103 NCDO 340
Lactobacillus plantarum KCTC 3107 NCDO 1193
Lactobacillus plantarum’ KCTC 3108 NCDO 1752
Lactobacillus parabuchneri’ KCTC 3503 NCDO 2748
S13, S20, 564, S73, S75, S83, 5186, S188, S192, S193, 5194, S197, 5198, S200, Korea Fermented Food
S210, 5217, S220, 8222, 5224, S225, 5230, 5232, S234, 5236 {Kimchi)

G Lactobacillus plantarum KCTC 3104 ATCC 10241
Lactobacillus delbruekii subsp. delbruekii' KCTC 1047 [FO 3202
Lactobacillus caser’ KCTC 3109 NCDO 161
S1, S2, 5S4, 532, 563 Korea Fermented Food

{(Kimchi)
H 55123 Korea Fermented Food

(Kimchi)

“KCTC: Korean Collection for Type Cultures, KRIBB, KIST, Taejon, Korea.
"ATCC: American Type Culture Collection, Rockvill, Md., U. S. A

‘NCDO: NCFB, National Collection of Food Bacteria, Reading, UK.

“IFO: Institute for Fermentation, Yodogawa-ku, Osaka, Japan.

"Type strain
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Table 2. Major fatty acid profiles of test strains®

% 1n lactic acid bacteria

Compound Freq- Mean® Mini- Maxi-
uency (%) mum  mum
(%) value  wvalue

Saturated fatty acids

12:0 45 0.35 0.00 1.79
14:0 100 8.08 1.14 21.18
15:0 32 (.16 0.00 1.58
16:0 100 2456 1080 41.14
18:0 84 1.44 0.00 8.04
Unsaturated fatty acids

16:1 w9 9 0.03 0.00 0.91
16:1 w7c 100 7.56 110 1628
16:1 wbc 45 0.30 0.00 1.49
17:1 w8 62 0.47 0.00 1.76
18:1 w9 100 21.17 591 5245
Branched fatty acids

15:0 anteiso 14 0.05 0.00 0.82
17:0 anteiso 37 0.23 0.00 2.68
18:1 iso H¢ 7 0.11 0.00 5.11
19:0 1so 29 0.26 0.00 1.92
Hydroxy

16:0 20H 8 0.09 0.00 4.56
Cyclopropane

17:0 CYCLO 22 0.25 0.00 2.86
19:0 CYCLO w& 73 8.38 0.00 39.14

Summed features®

Summed feature 1 24 0.15 (.00 2.15
Summed feature 4 20 0.64 0.00 9.49
Summed feature 6 39 (L.24 0.00 1.75
Summed feature 7 100 11.46 271  33.13
Summed feature 9 97 13.73 0.00 3788

“Fatty acids 10:0, 12:0 20H, 13:0 20H, unknown (The unk-
nown fatty acids do not have name listed in the Peak Lib-
rary File of the MIDI system and therefore can be identi-
fied only by their equivalant chain lengths.) 14.966, 15:0
ts0, 16:0 ise, iso 17:1 wbe, anteiso 17:1 w9, 17:0, 17:0 iso
30H, 18:0 is0, 19:0 anteiso, 19:1 150 I, 19:1 ©12¢, and 20:1
w9£ were present in less than 5% of the strains tested.
"Mean values were calculated by using FAME data for the
tested strains, regardless of the fact that every fatty acid
was not detected in all of the strains.

“The position of the double bond can be located by coun-
ting from methyl (w) end of the carbon chain. A ¢fs isomer
1s indicated by the suffix c.

YThe double bond position indicated by a capital letter is
unknown.

“Summed features represent groups of two or three fatty
acids which could not be separated by gas-liquid chromato-
graphy with the MIDI system. Summed feature 1 contained
one or more of following fatty acids: 14:1 w5f and/or 14:1
wbc. Summed feature 4 contained one or more of following
fatty acids: 15:0 iso 20H and/or 16:1 w7t. Summed feature
6 contained one or more of following fatty acids: 18:0 an-
feiso and/or 18:2 w6,9%. Summed feature 7 contained one
or more of following fatty acids: 18:1 w7¢, 18:1 w9 and/or
18:1 w12, Summed feature 9 contained one or more of
following fatty acids: unknown 18.846, unknown 18.858
and/or 19:0 CYCLO w10¢ (¢is and frans isomers are indica-
ted by the suffixes ¢ and {, respectively).
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Fig. 1. Dendrogram showing the relationship between test strains based on their cellular fatty acid profiles.
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Table 3. Major cellular fatty acid composition of FAMESs clusters of the strains

% (Mean percentage of total)

Compound?
cluster cluster cluster cluster cluster cluster cluster cluster
A (6) B (61) C (79) D (25) E (21) F (28) G (8) H (1)
Saturated fatty acids
12:0 tr tr 1.0(0.4) 1.0(0.4) tr 0.7(0.5) tr ND
14:0 5.8(2.2)° 11.8(3.1) 6.0(1.6) 11.1(3.6) 7.2(2.8) 6.1(3.1) 5.4(1.8) 9.09
15:0 ND* tr tr tr tr tr tr ND
16:0 26.8(3.2) 29.7(2.6) 22.7(3.8) 20.3(3.7) 16.7(3.3) 31.9(4.3) 16.0(3.4) 20.52
18:0 tr 1.2(1.2) 1.5(0.8) 1.6(1.0) 1.7(0.7) 2.0(0.8) 1.3(0.2) ND
Unsaturated fatty acids
16:1 w9 ND tr tr tr tr ND tr ND
16:1 w7c 7.7(2.9) 10.6(1.9) 7.0(0.9) 7.9(1.9) 7.2(1.1) 3.0(1.2) 8.9(2.6) 7947
16:1 wbe ND 0.7(0.1) tr 0.8(1.2) 1.0(0.3) 0.6(0.2) 0.7(0.2) ND
17:1 w8 ND 0.6(0.1) 0.7(0.1) 1.0¢0.1) 1.1(0.3) 0.7(0.3) 0.8(0.2) ND
18:1 w9 8.7(2.4) 16.7(3.5) 17.1¢4.7) 36.6(6.9) 25.6(4.3) 22.3(5.4) 24.4(3.5) 52.45
Branched fatty acids
15:0 anteiso tr tr tr tr tr tr tr ND
17:0 anteiso tr tr 0.6(0.4) 0.7¢0.5) tr tr tr ND
18:1 is0 H tr tr tr tr tr ND tr ND
19:0 is¢ ND tr tr tr tr tr tr ND
Hydroxy
16:0 20H ND tr tr ND ND ND ND ND
Cyclopropane
17:0 CYCLO 2.3(0.5) 0.7(0.2) tr ND 1.7(0.9) ND ND ND
19:0 CYCLO wé&¢ 30.1(5.2) 12.1(3.0) 11.9(4.1) 7.6(4.1) ND 5.5(2.9) 3.0(1.1) ND
Summed features
Summed feature 1 ND tr 0.7(0.2) tr tr ND tr ND
Summed feature 4 ND tr ND tr tr 2.8(1.2) 4.4(2.7) ND
Summed feature 6 ND tr 0.6(0.3) 0.74(0.3) 0.8(0.3) (0.64(0.2) 0.8(0.6) ND
Summed feature 7 4.9(1.7) 9.3(2.7) 10.3(3.9) 9.0(2.5) 10.1(3.9) 17.9(5.3) 25.4(6.0) 10.17
Summed feature 9 12.8(2.9 6.5(1.9) 19.5(3.0) 9.4(4.9) 28.5(4.1) 9.2(3.7) 10.0(5.3) ND

"the definition of the fatty acids is the same as explained in the footnotes of Table
bnumber of strains within the cluster,

“( )} standard deviation.
tr, trace (<0.5%).
“ND, not detected.
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