Microbiol. Biotechnol. Lett. (2017), 45(4), 305-310
http://dx.doi.org/10.4014/mbl.1711.11001

éMBL

B IEEL GRS ElE N 2P i Microbiology and Biotechnology Letters

Lactobacillus plantarum= 0|2 =9| ZIM|.eAO| =

Rg1 3 Rg52| & ST

Received: November 7, 2017 / Accepted: November 30, 2017

Enhancement of Ginsenoside Rg1 and Rg5 Contents in an Extract of Wood-cultivated Ginseng by Lactobacillus plantarum
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Twelve lactic acid bacteria harboring a-rhamnosidase (EC 3.2.1.40) activity were isolated from traditional
Korean foods. The 6 strains (Weissella confuse [n=1], Lactobacillus pentosus [n=1], and Lactobacillus
plantarum [n = 4]) with the highest rhamnosidase activity were selected for bioconversion of an extract of
wood-cultivated ginseng. The L. plantarum MBE/L2990 strain increased ginsenoside content (0.58 mg for
Rgl and 0.24 mg for Rg5) and showed higher bioconversion activity than the control strain L. plantarum
KCTC21004 (56% and 42% increase for Rgl and Rg5, respectively). L. plantarum MBE/L2990 was deposited
at the Korean Collection for Type Cultures as Lactobacillus plantarum KCTC18529P.
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Rb1

Fig. 1. Bioconversion of Re and Rb1 to Rg1 and Rg5 by o-rhamnosidase.

rhamnosidase E4ZAo 3t R B A Ao},

o-Rhamnosidase (EC 3.2.1.40)= ©d&H 01] ZA 5=
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o] Fl=& HJF3taL, 30ToA 2447k FF v et FH, A2
3% 19 Pt WiFHS 4skiet. Y& (13,000
xg, I2)E E0t AZ7t AAR 45ds 2aLH0= A}
&, 71842 AAd &5 HG0 mM, pH 6.0)90 4-
nitrophenyl-o-rhamnoside (pNPR, Sigma-Aldrich)7} 5 mM
o] HEE gajAIXl F ARESHHTH 2EAW(70 phof 71E
2(30 ul) M7kakar 37 Co A 308 5 B8 ¥, 100 ul
9] 0.5 M NayCOs (Duksan, Korea)s 3715l G453
F2OT 410 oA FHES 2 AT AFHE o
nitrophenol (pNN, Sigma-Aldrichy& ARl 2335t &
AL 1259 1 umole?] p-nitrophenolS AYAdt= &
A9 ko 2 A5} 11, bradford dye reagent (Bio-Rad,
USHE AH8stel 240 39 T SES S50
Bovine serum albumin (Bio-Rad)& Al&-3}¢] Tl d s
2742 93 AL A,

FEE FHTANA AR AT AFAE AT ER
g Fujste] o] EFAE AAST T F 1em 7|2 AHASHA
ot A8 FA9] 1089 T3t e (Duksan, Korea)S
2292 Fr}sla 22 (70C, Chang shin scientific
Co., Korea)e|A] 12417+ 4t 33] w18 22314t 229
£ o7} Z(Whatman paper No. 2, Sigma-Aldrich)E A&
slo] oJ 33k & 3] A %= 7] (Rotavapor R-220SE, BUCHI
Labortechnik AG, Switzerland)& AR&3}o] 70T 9] &
Zo A 12417 T TS 550 GRE ARE F
Z 7 Z(lshinbiobase, Korea)d}o] U € 9 ALJA &
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AA e Abo| &= 3HeFe UV/VIS A< 7](SPD-20A, Shimadzu,
Japan)7} A2tE 1A% AF ZE20lE 18 (HPLC, 20A-
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Series, Shimadzu)S AM&3le] 24319t A -2 Eurospher
100-5 C18 (3 X 250 mm, Germany)E AF&3F% 21, Rbl,
Re ¥ Rgl ¥FE3-2 Chromadex (USA)ZHE, Rgh ¥&
42 QE A2 (Daejeon, Korea)25E FLuljste] AR§-5}
ATt o] FALL acetonitrile (J.T.Baker, USA)I} ZF
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7t g FEHE AAsHgoh AHY REE 25T, °olF
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Bromocresol purple®] A7}E MRS HiX|E A}g3lo] A=
TaAFozRE 20089 AdS #2353t Esculin
HHuj R & ALE-351o] glycosidase A& HF3ts Zoz
FAE = 4989 QA AEstgnt. AEe dAdt 5,

Of

F1L 30°C oA 200 rpm O 2 48A)7F

Table 1. o-Rhamnosidase activity of lactic acid bacteria isolated from fermented foods.

Strain Identification Origin Sln'ztl)zrlty oc-Rhamn(t)Js/lrcTi]z;s)e activity
KCTC21004 Lactobacillus plantarum - 0.12£0.01¢
MBE/L2925 Weissella confusa Kimchi 97 0.11£0.01®
MBE/L2949 Lactobacillus plantarum Makgeoli 99 0.13+£0.01°
MBE/L2987 Lactobacillus plantarum Makgeoli 97 0.13+0.01¢
MBE/L2988 Lactobacillus plantarum Makgeoli 926 0.10+0.01°
MBE/L2990 Lactobacillus plantarum Makgeoli 97 0.16+0.01¢
MBE/L2996 Lactobacillus pentosus Makgeoli 95 0.13+0.01
MBE/L3011 Lactobacillus plantarum Makgeoli 97 0.18+0.01°
MBE/L3012 Lactobacillus plantarum Makgeoli 98 0.14+0.01¢
MBE/L3013 Lactobacillus plantarum Makgeoli 926 0.18+0.019
MBE/L3015 Lactobacillus plantarum Makgeoli 98 0.12+0.01°¢
MBE/L3016 Lactobacillus plantarum Makgeoli 96 0.16 £0.01¢
MBE/L3017 Lactobacillus plantarum Makgeoli 98 0.12£0.01°

Different letters mean the significant difference between means.
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Fig. 2. The o-rhamnosidase activity of lactic acid bacteria iso-
lated from traditional fermented food.
Different letters mean the significant difference between means.

o-rhamnosidase A4S 24311 Q& FAHFS A9
317] 93l L-rhamnoseZ} 20 g/l2 719 wj R o A A3t
123& X331 MBE/L2925, 2949, 2987, 2988, 2990,
2996, 3011, 3012, 3013, 3015, 3016, 3017 @2 ZZ 1
gatgtt 24 #3759 16S rDNA F-AA 71 E& 24
3t AT}, Weissella confusa (MBE/L2925), Lactobacillus

pentosus (MBE/L2996) X Lactobacillus plantarum
(MBE/L2949, 2987, 2988, 2990, 3011, 3012, 3013, 3015,
3016, 3017)2.2 EA % cHTable 1).

g AlE o 2 HE Bgt FAA2 o-rhamnosidase &4
24E& S4st¢ch(Table 1, Fig. 2). A2 z25e 228
L. plantarum MBE/L3013 #37} 0.18 £0.01 U/mgl 2
7} 9423t a-rhamnosidase £484S YA =T, 9]
= Q232 ARESE L. plantarum KCTC21004 o50] H]3j
oF 38% 713 S48t a4 Aot L. plantarum MBE/
L3011 (0.18+0.01 U/mg), MBE/L3016 (0.16+0.01 U/
mg), MBE/L2990 (0.16 £ 0.02 U/mg) #FE% =712 A}
$3 F2o) s} 22 38% 2 23% 74 94% HAA
2 Yetdo], L. plantarum #4532 a-rhamnosidase £4%
Kol the Feol Hatel St AL WeHERL

AZBAZY 45 JAsHL, g € FE5 a7t &
o A =Ae] =41 Rgldt Regb [14, 15]9] &F= S7HA
7171 Y&, a-rhamnosidase EAEA o] 43+ W. confusa
2 53" MBE/L2925, L. pentosusE 573 F MBE/L2996,
L. plantarum 2.2 F 3% MBE/L2990, 3011, 3013, 3016
F5E Agasr,

A =AFe]E Rbl ¥ Re &+ FEXHTHE Ao H]3)
g & oF 1.1-1.24) 7}5F A4S o Rgls 9F 1.1-1.3
#i, Rgbe oF 1.4-24) 7} s =7F F718H g ch(Table 2). ]
3t A1t=, 2AHE 9 o-rhamnosidase A4 ol 95) At
it 222 29| AN =Ao|= Rb13} Rest 247} Rgls}
Rgb=Z Highd Aoz wohErt Rl 32 MBE/L2925

Table 2. Bioconversion of ginsenoside Re1 and Rb1 to Rg1 and Rg5 by lactic acid bacteria.

Ginsenoside (mg/q)

Bioconversion

Rb1 Re Rg1 Rg5
KCTC 21004 - 532+0.12%0 4.98 +0.24° 2414018 0.23+0.05°
+ 5.14+0.172 4.62 +0.20° 2.74+0.09¢ 0.37+0.02¢
MBE/L 2925 - 5.64+0.51¢ 5.28+0.22¢ 2.46+03120 0.27 +0.04°
+ 5.1940.912 4.59 +0.44° 3.12+0.24f 0.42 +0.08¢
MBE/L 2990 - 5.46+0.13¢ 4.95+0.24° 249+0.12° 0.24+0.01%°
+ 5.25+0.09%0 4.62+0.16° 3.07+0.10f 0.48+0.02¢
MBE/L 2996 - 5.34+0.49%0 5.13+0.32< 2.43+0.14%0 0.24+0.09%0
+ 531+0.16%° 4.71+0.06°° 2.85+0.44° 0.39+0.06%
MBE/L 3011 - 5.25+0.39%° 498+0.13¢ 239+0.112 0.24+0.08%°
+ 5.13+0.19° 4.88+0.26° 2.59+0.32¢ 0.33+0.06¢
MBE/L 3013 - 5.70+0.16¢ 5.28 +0.44¢ 2.46+0.1120 0.21+0.03?
+ 5.40+0.26° 474+051%" 3.04 046 0.35+0.01¢
MBE/L 3016 - 5.37+0.64° 5.01+0.14¢ 240+0.22° 0.27 £0.09°
+ 5.28+0.29%0 4.65+0.39° 2.76 +0.46¢ 0.39+0.11<

Different letters mean the significant difference between means.
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AHE-EE A E RS 9hg-oll &J3) 2.46 +0.31 mg/gel| A
0.24 mg/g@ 2 °F 0.66 mgo] F7H3t] 7H &2 A
S5S HYon, KCTC21004 @& AHESE =19
Rgl ko] 2.41 +£0.18 mg/go| A 2.74 £ 0.09 mg/g®

o} 0.33 mg 71 Aol vla) of 20) 71 ¥ 57
2 ek, FAIEAO)E Rgiel A% dETE 025
0.05 mg/goll A 0.37 £0.02 mg/g 2 2 0.14 mg 7} Z7}3}

S}, MBE/L2990 #55 A3 e EuE-g- o A= w1t
5 % 0.24+£0.05 mg/go| A BHF ¥ 0.48+0.02 mg/gS &2
oo, Aol oIS oF 42 A B2 SAYE
Wrt. MBE/L3011, MBE/L3013 #59] 7-¢ ZA|wAfo]=
Rg19] 3stzFo] Z+Zk 0.2, 0.58 mg, Reg59] 3stgFo] 0.09,
0.14 mg 7} 71519t & 435 o-rhamnosidase 84
o) $astel HEAVEET 13 WE A7te] ABE Ao
2 AR E AT, WA A E Rl Z71o] 279k u)
ToRE o HoIH Aol g ehiA otk BET 2E
o] Hs} Rgly} Rgh9| TF< 7MY A SHA F7HAIK1 L
plantarum MBE/L2990 #3+ S=u|PEALAIH
KCTC18529P2 7|€s}%itt.

A =Abo| E O] HEA S BEsto] A F[24]S B3HE
AFS B-glucosidase FAS R G3 ZAbA Leuconostoc
mesenteroidesE AH-&8Fo] AW F4&0] W& JA kALo]
T Rb2%} Red| FHE AASI AW S4E&0] 1L, &5

o] &3ty U434 Rg39t Rhl, Rh22 #@stgon, =
5 [25]2 Aspergillus usamii @52 B-glucosidase &S
ARESte] Q1Y AN AFo] = Rb1E AW F&o] &
g Compound K& AEA|7|= F Tkt A50] B
01 QIt}H33-35]. 2@}, R B9 AZLATE B-glucosidase

Ao AZFxEo] glor g thoFst glycosidase A4S 9]

*9-5} A eAto| 0] AHEHSH]| #e A7 Bagh AR
ot 27). et HAY FH2 WHHA FE o
rhamnosidase £4EAE B{3 AAAE o]&3to 58
AAAO] =9 Re1ah Rese) #3& 27H171 & 2723
£ Rgl3 Rg59] diaFaAtS §8t 7|22 E Al5T A2
£ A}EHB}

2 A31E 55 4242 ZE2E o-rhamnosidase TAZHA

o] &3t L. plantarum MBE/L2990 #F& £8]3}g L A+
A 2E2E9 FH AN A= Rb1T} Re2 Rgli Rgb
2 7t yEASSA FF v HAS A+ E F
sto Rgldt Rgh ] WA E S7HAE = & A& &
== s

el

(ot

oo mo & e
o-lor?dE-lN

r

Fo

(] 3
WgAlZog2He Bedt FAF £ o-rhamnosidase &

AL HeT BUT 1288 AEaR. BLBH0| &
3t Weissella confuse 13, L. pentosus 1383} A AEA 0]

F3t AT 489 L. planiarum d+55 AHESHS A=A}
o]= Rb17} ReE Rgl, Rgoz 77 WEASSAT L.
plantarum MBE/L2990 435 AME-3t A 24 &ut-3 o A
Rgl1d} Regh9) o] ZH2) 0.58 mg, 0.24 mg 71 =714
o, JRFZ AFRSE L. plantarum KCTC21004 o3|
Hla oF 56% B 42% S =AY Lot L
plantarum MBE/L2990 T35+ 3StZu|AEXQAIE 9
KCTC18529P2 7|€+5}tt.
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