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ABSTRACT : We studied the effect of fermented Rhus verniciflua stem bark (FRVSB) extract (used in herbal med-
icine by Koreans) on the microbial growth and enzyme activity of 12 soybean-fermenting microorganisms, including
Bacillus spp., lactic acid bacteria, yeast, and other harmful bacteria. The ethanol and methanol extracts of FRVSB
inhibited the growth of Bacillus subtilis, Bacillus licheniformis, Bacillus cereus, and Zygosaccharomyces rouxii, and
in the disk diffusion assay, their inhibition zone diameters were 11.06-12.23, 12.32-18.38, 11.47-11.84, and 13.59-14.21
mm, respectively. The water extract did not show any inhibitory effect. In fact, the water extract addition enhanced
the growth of B. subtilis and B. licheniformis by 1.3-4.5 fold and that of B. cereus by 1.2-1.4 fold. However, the
water extract did not affect the growth of Lactobacillus plantarum, Lactobacillus mesenteroides, Saccharomyces cer-
evisiae, and Escherichia coli. The addition of water extract increased the amylase and protease activity of B. subtilis
and B. licheniformis.

KEYWORDS : Fomitella fraxinea, FRVSB, Rhus verniciflua, Soybean product

N = Eo)glo|A] AR EHE 22 1802 2 ARA T ALY
B el F 220 A Zoba FES] ot 2 &

AR Z Lo &als AEL 600oE0] ZA) & AAs ARE-8H=Hl(Eom and Kim, 2008) ©]=
S 2lE Ao® UHA Slon} olF SUFHOR ER  urushiold] Ml 2k8kE)7] 43 Aebgael vol Fqy
He AES 20099F FEolw (Fernald, 1950) S-2vzt  Avk FdEo] AARE A2 E o83 Zo|th(Choi et al.,
i F2UTE TR 650 2UFIE BEST ATk 2007b). Sl QAR 2& 4] A B

(Kim et al., 2002). £ A3 =371, 428 A%
A% Folx} A (Namba, 1980) 5ol &7t Jout
urushiol -3l Qo] 2, 71, &3 58 59t
HEP AL F05) ool (Epstein, 1974) L AHE-
o Fol& 71&o] Yt} AYUEL T 2ot urushiol
o] W73k Bol|(Draper et al., 2002) 2ol <]l 2 H
54 9FAS X E5sr] fg Hoprt e v (Vidmar
and Iwane, 1999; Patterson et al., 1999; Saary et al.,
2005) EFNE 29 542 AASL G Hog ol
stk 9 tHKim et al., 2002). $Huet 2 F=o] A

*Corresponding author <E-mail : coldstone@korea.kr>

235

g AT A F7] FeFrEEel Hx 7150]
eh b, Ao ok EbA A (2 eF) A1 1159 gHebA
T 959 TAAA £ Aeko 2 ARSI 3ol
o|Z7|17HA] B AR AeE FAHA Ak
(Eom and Kim, 2008). &3 22 5ol 25 #H7lste] o

e THS AR oloX L Jom, 2o T
H ZgmE 9 SgEwols Aol §4ks(Kim, 2003;
Lee et al., 2002; Son et al., 2005), F=AHO|(Park
et al., 2004), FFZ(Lee et al., 2009, 2010) 2 3Ht, o
glucosidase JAIEIH(Kim et al., 2010)5°] U= A=
SHAHA APH o2 O AR SjEo] gttt 2
T AR A2 2002 1,216 mollA] 2007 3,058 m’,

T T



236 3

2010 11,5703 m’o2 Z7lslon, 29
HIZ% 20029 52.5%°014 20073 75.8%%
(KFS, 2008; RDA, 2011).

2 opg ol A= bS] ol = MTHoE A
2 2 2oF =xgd gsld 2 A
(KFDA, 2010) 1o} 29 7|54 a34E5 HiA sh=
M2 842 & 9, & I T UdE Juo 4
FOE FEHAA SHAIFe] FoiEIE Aol
29| allergy 252! urushiol®] A|AWHE 718w
(Choi et al., 2007b), &AM Tz WA A2 (Kim,
2010), 2232 A5l 819K (Choi ef al., 2007a) S-°] A
AlER e, 2UFe] d5FEE dsixe @3] 4+
Fo] =4 (Choi er al., 2010b), HE L&1A4 A= (Choi
and Han, 2005a), 5354 (Choi and Han, 2005b), 45
WSl =X (Choi and Han, 2005¢)5°] #&e=] &
At 2t sFEkQl Wi WA A 2 EARSel
)¢~ Ao, A4FETHS 53 urushiol?] €8st
AA Bgk g ZH(Choi er al., 2012).

oo Hlaf, MAI LS WL 3lEEHS AMEEHA] &7
el o del tigh Hevt Aom, dadd A5
HAFS AS7HA] 2 FYE ARl B7Fssts oy 54
o] flo] 201295 E] A FUFEE ARE-o] 7hssHA HATH
(KFDA, 2012a). %=3F, Al FAH] vl s
urushiolo] AAE &L (Choi et al., 2012) T35
=4, 137 RS, 454, 74548 5 13
7R o] B HANIA Al BAI7E gl o=
el A5, daax 2 AR F7 tiste] Alge] 7t
58 2 Awo]thKFDA, 2012b). 22t} X27kA] 2
a2 FEE0| olF AFTE ot TS nAEA
AtEnt glo] AF Az et ofEgol 4
Aot wed B Apee dae FEE0] Aol v
e JEe AR 9k H8) AFZA urushiolo] A
A" Bagg FEE] AFVAAE vX= Jaol dist

ofN 1>
L oo
S e
2 =2
0L

v

o]
3

R rlo

W oo

e
)
% o

(e}

oft

o ZARIAY. $Elvet AE5AFoN= B licheniformis
S} B subtilis’h L YEZ(Nam er al, 2012), B
licheniformis KCCM 11051P, 11052P, 11053P, 11054P=
B. cereus AMeHS 7L o] APHOE o]y
3 917] wjEol(Sunchang-gun, 2012; Sunchang-gun &
Chonbuk Nat’l Univ., 2012) ¢]& 59} 2452 B.
subtilis 50l ete] A 0= Aw H YT
e L

AMEZF At

2 Aol AREE PAE 7|2l A] = Table 13} 2T}
B. licheniformis= KCCMOIA TSI B. subtilis, S.
cerevisiae, Z. rouxii, L. plantarum, L. mensenteroides, B.
cereus, E. coli= KAACEHE EEsle] ARSIt &
E #FE= AFAH 7]2uA|(Difco™, BD Co., MD,
USA)E AR&-ate] 30°CollA] 48A17F E<t EA4stet 5 A}
&3 Th.

=

B Ao AREE 2E 2L 2011d 4900 AFHI =
S 2UT AAL 2x2cm IR AE T FE)
58 4 e AT "ol 1Y B¢ FHE AHUA
] Bt =ul7] STk Fite]l 4 U AAS
SL WAAN 5o &4 T v ZEE Yo} 121°C
oAl 100 B9t A3l th. Choi 5(2007a)2] ol
el AujdE AemAFARE HEsla 21°Co1A 30
A7 uj et F 50°CoAM EF ARAA da2S Azt

=~
o) R4S WM T WE ek TR ¥
o 100°CIA 8AI7+ F9b FESISIT F0E FRIS
8] A5iel B3 Pele] FATAR 9FT 9

Table 1. The list of microorganisms and basal medium used in this study

No. Scientific Name Variety Medium
1 Bacillus subtilis KACC 10854 bacteria NB
2 Bacillus subtilis KACC 14741 bacteria NB
3 Bacillus licheniformis KCCM 11051P bacteria NB
4 Bacillus licheniformis KCCM 11052P bacteria NB
5 Bacillus licheniformis KCCM 11053P bacteria NB
6 Bacillus licheniformis KCCM 11054P bacteria NB
7 Saccharomyces cerevisiae KACC 30008 yeast YM
8 Zygosaccharomyces rouxii KACC 30001 yeast YM
9 Lactobacillus plantarum KACC 15357 bacteria MRS
10 Leuconostoc mensenteroides KACC 12312 bacteria MRS
11 Bacillus cereus KACC 11240 bacteria NB
12 Escherichia coli KACC 14818 bacteria NB

NB: Nutrient broth
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Table 2. Antimicrobial activity of extracts from FRVSB against fermented soybean product-related microorganisms

Clear zone size (mm)

Strain Strain No.
EtOH (70%) MeOH (70%) Water
10854 11.06+0.34 11.19+£1.25 nd
Fermentable bacteria B. subtilis
14741 12.08+0.52 12.23+0.74 nd
11051P 16.22+0.63 17.03+0.63 nd
11052P 15.37+0.69 14.74£3.85 nd
B. licheniformis
11053P 18.38+3.47 15.84+0.75 nd
11054P 13.14£2.01 12.32+0.90 nd
Yeast S. cerevisiae 30008 nd nd nd
Z. rouxii 30001 13.59+1.90 14.21+1.34 nd
Lactic acid bacteria L. plantarum 15357 nd nd nd
L. mensenteroides 12312 nd nd nd
Harmful bacteria B. cereus 11240 11.47+1.05 11.84+1.25 nd
E. coli 14818 nd nd nd

FRVSB means fermented-Rhus verniciflua stem bark.
nd means not detected.
Values represent means of three replications+standard deviations.

Bacillus licheniformis was purchased from KCCM and other microorganisms were obtained from KACC.
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Fig. 1. Effect of FRVSB water extract on microbial growth of B. licheniformis, B. subtilis and B. cereus. FRVSB means
fermented-Rhus verniciflua stem bark.
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Fig. 2. Effect of FRVSB water extract on microbial growth of lactic acid bacteria, yeat and E. coli. FRVSB means fermented-Rhus

verniciflua stem bark.
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Fig. 3. Amylase (A) and protease (B) activity of B. subtilis and B. licheniformis cultured on FRVSB extract containing medium.
FRVSB means fermented-Rhus verniciflua stem bark. The photo is typical picture of clear zone on starch plate for B.
licheniformis 11052P (A) and skim milk plate for B. subtilis 10854 (B). B. subtilis : 14741, 10854; B. licheniformis :
11051P, 11052P, 11053P, 11054P. The clear zone not detected on TBN (glyceryl tributyrate) and CMC (carboxy methyl

cellulose) plate for all strain.
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