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Abstract

Ginsenosides, ginseng saponin, are the principal components responsible for the pharmacological and biological activities
of ginseng. In order to improve absorption and biological activities, the biotransformation of major ginsenoside to minor
ginsenoside, as the more active compound, is required. In this study, we isolated Lactobacillus brevis THK-D57, which
has high f-glycosidase activity, from Kimchi. The major ginsenoside Rb, was converted to the minor ginsenoside
‘compound K’ during the fermentation of L. brevis THK-D57. The results propose that the biotransformation pathway to
produce compound K is as follows: ginsenoside Rb;—ginsenoside Rd—ginsenoside F,—ginsenoside compound K.
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= s 59| thoFst B2 vigto g2 7 XY ENo| 1A QA (Panax ginseng C. A. Meyer)2 27} Aralicaceae) ¢l
ohFet FEjo AR WASH HAtk ol2fd A= % ASPanan)ol S3hs thaA ZEAEEAM = |9 7 A
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o O
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Strain THK-D579] 16s rRNA gene G7|AE 24 A=
Fig. 1o Yeltt. THK-D572] 16s rRNA gene sequences

Lactobacillus brevis THK-D579] 23t Alxzd o] At 631

Table 1. Differential phenotypic characteristics of Lacto-
bacillus sp. D57 and Lactobacillus brevis LMG 11494"

Lactobacillus Lactobacillus brevis

Characteristics T
sp. D57 LMG 11494
Isolation source Kimchi —
(Seoul, Korea)
Morphology Rod Rod
Catalase - -
Gram + +
Growth temperature (C): 4~40 4~40
Carbon-source utilization
(API 50CH) of:
L-Arabinose + —
D-Ribose + +
D-Xylose + -
Methyl- 3 -D-xylose - -
D-Galactose + +
D-Glucose + -
D-Fructose + -
Methyl- @ -D-glucopyranoside + -
N-Acetyl-glucosamine + +
Esculin ferric citrate + —
Salicin — —
D-Cellobiose - -
D-Maltose + -
D-Melobiose + +
D-Turanose - +
2-Ketogluconate (potassium) - +

In API 50CH tests, all of the strains are negative for acid production
of glycerol, erythritol, D-arabinose, L-xylose, adonitol, mannose,
sorbose, thamnose, dulcitol, inositol, mannitol, sorbitol, «-methyl-
D-mannoside, amygdalin, arbutin, lactose, sucrose, trehalose, inulin,
melezitose, raffinose, starch, glycogen, xylitol, gentiobiose, D-lyxose,
D-tagatose, D-fucose, L-fucose, D-arabitol, L-arabitol, gluconate and
5-keto-gluconate.

+, positive; —, negative.

" Taken from Vancanneyt et al., 2006.

NCBI databaseo| A ¥ F2E3} v)@sle] AEHL AES
A3k L broissh ¥ 5 ATAE ek
genus Woll &3 EF #79] 165 IRNA gene G714 E&
Z3}] Clustal X program¥} Bioedit program& ©]-&3}o] HF
gt & phylogentic treeS 2SI thFig. 2). Strain THK-D57
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GCGTGCGGGTGCTATAATGCAGTCGAACGCACAGCGAAAGGTGCTTGCACCTTTCAAGT
GAGTGGCGAACGGGTGAGTAACACGTGGACAACCTGCCTCAAGGCTGGGGATAACATTT
GGAAACAGATGCTAATACCGAATAAAACTTAGTGTCGCATGACACAAAGTTAAAAGGCG
CTTCGGCGTCACCTAGAGATGGATCCGCGGTGCATTAGTTAGTTGGTGGGGTAAAGGCCT
ACCAAGACAATGATGCATAGCCGAGTTGAGAGACTGATCGGCCACATTGGGACTGAGAC
ACGGCCCAAACTCCTACGGGAGGCTGCAGTAGGGAATCTTCCACAATGGGCGAAAGCCT
GATGGAGCAACGCCGCGTGTGTGATGAAGGCTTTCGGGTCGTAAAGCACTGTTGTATGG
GAAGAACAGCTAGAATAGGAAATGATTTTAGTTTGACGGTACCATACCAGAAAGGGACG
GCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGTCCCGAGCGTTATCCGGATTTATT
GGGCGTAAAGCGAGCGCAGACGGTTTATTAAGTCTGATGTGAAAGCCCGGAGCTCAACT
CCGGAATGGCATTGGAAACTGGTTAACTTGAGTGCAGTAGAGGTAAGTGGAACTCCATG
TGTAGCGGTGGAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTTACTGG
ACTGCAACTGACGTTGAGGCTCGAAAGTGTGGGTAGCAAACAGGATTAGACACCCTGGT
AGTCCACACCGTAAACGATGAACACTAGGTGTTAGGAGGTTTCCGCCTCTTAGTGCCGAA
GCTAACGCATTAAGTGTTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAA
TTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAA
CCTTACCAGGTCTTGACATCCTTTGAAGCTTTTAGAGATAGAAGTGTTCTCTTCGGAGAC
AAAGTGACAGGTGGTGCATGGTCGTCGTCAGCTCGTGTCGTGAGATGTTGGGGTTAAGTC
CCGCAACGAGCGCAACCCTTATTGTTAGTTGCCAGCATTCAGATGGGCACTCTAGCGAGA
CTGCCGGTCACAAACCGGAGGAAGGCGGGGACGACGTCAGATCATCATGCCCCTTATGA
CCTGGGCTACACACGTGCTACAATGGCGTATACAACGAGTTGCCAACCCGCGAGGGTGA
GCTAATCTCTTAAAGTACGTCTCAGTTCGGATTGTAGTCTGCAACTCGACTACATGAAGT
CGGAATCGCTAGTAATCGCGGATCAGCACGCCGCGGTGAATACGTTCCCGGGTCTTGTAC
ACACCGCCCGTCACACCATGGGAGTITGTAATGCCCAAAGCCGGTGGCCTAACCTTITAG
GAAGGAGCCGTCTAAGTCAGACAGA

Fig. 1. 16s rRNA gene sequence of strain THK-DS7 isolated from Korean fermented food, Kimchi.
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Lactobacillus buchneri ICM 11157 (AB205055)
Lactobacillus parafarraginis NRIC 06777 (AB262734)

75 Lactobacillus rapi YIT 112047 (AB366389)

66

Lactobacillus hilgardii ATCC 82907 (EU161617)
Lactobacillus paucivorans TMW 1.1424T(FN185731)

92 — Lactobacillus zymae LMG 221987 (AJ632157)
3 Lactobacillus acidifarinae LMG 222007 (AJ632158)
Lactobacillus namurensis LMG 235847 (AM259119)
Lactobacillus spicheri LTH 5753T(AJ534844)
Lactobacillus parabrevis LMG 119847 (AM158249)
J‘;‘: Lactobacillus senmaizukei L13T(AB297927)
Lactobacillus hammesii TMW 1.1236T(AJ632219)

97 Lactobacillus koreensis DCY 30T (F1904277)
g|7—F Strain THK-D57

100 | Lactobacillus brevis LMG 11494T(EF12037)
100 — Lactobacillus collinoides JCM 11237 (AB005893)
Lactobacillus paracollinoides DSM 155027 (AJ786665)

99 Lactobacillus kimchicus DCY51T (EU678893)
i Lactobacillus odoratitofui YIT 11304T (AB365975)

99 Lactobacillus similis ICM 27657 (AB282889)
|/ Lactobacillus xiangfangensis 3.1.1T (HM443954)

100

Lactobacillus fabifermentans D

Lactobacillus paraplantarum DS

Lactobacillus plantarumargento
Lactobacillus plantarum subsp

81 Lactobacillus pentosus JCM 155

—
0.005

Fig. 2. Neighbor-joining phylogenetic tree constructed from a comparative analysis of 16S rRNA gene sequences. Filled
circles at nodes indicate generic branches that were also recovered by using maximum-parsimony algorithms. Bootstrap
values(expressed as percentage of 1,000 replications)>60% are shown at the branch points. Bar, 0.005 substitutions per

nucleotide position.
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Fig. 3. Cell growth of L. brevis THK-D57 in MRS broth
at 30°C. Closed symbol, cell growth; Open symbol, pH.
Data are means of triplicates. Standard errors were less than
5.0% of the means.
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Fig. 4. TLC analysis of ginsenoside by biotransformation
using crude enzyme of L. brevis THK-DS7. S, standard ginse-
noside; 1, Control; 2, L. brevis THK-D57.
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Fig. 5. HPLC profile of ginsenoside by biotransformation using crude enzyme of L. brevis THK-D57. A, Control; B, L.
brevis THK-D57.
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Fig. 6. TLC analysis of ginsenoside by biotransformation = =
using L. brevis THK-DS7 in MRS broth with 200 ppm crude
saponin mixture containing ginsenoside Rb;, Rc and Rd at AA9 4t A IAAbo|E tiFE ZEAF ZA
30°C. S, standard ginsenoside; 1, 0 day; 2, 3 days; 3, 6 days; rAlol=9] 7 ZA5t gt oAk o—_,LZﬂ,E'_ Eo
4, 9 days; 5, 12 days; 6, 15 days; 7, 20 days. & o DBZ} AN A= A He] 47 @A F] W)

Rb1 Rd F2 Compound K

Fig. 7. Proposed bioconversion pathway of ginsenoside Rb; to compound K(C-K) via ginsenoside Rd by L. brevis THK-D57.
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