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Microbiological Characteristics and Cytoprotective Effects of
Samjung-Hwan Fermented by Lactic Acid Bacteria
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Received: May 9, 2016 Objectives: To confirm microbiological change and cytoprotective effect of Samjung-hwan (SJH)
ifc\lelstee(cji:j\ﬁﬁg 5823%6 which fermented by Lactic acid bacteria from natural fermented SJH.
plec: ’ Methods: SJH was fermented by Lactobacillus brevis and Lactococcus lactis subsp. /actis from
natural fermented SJH. After 1 week of fermentation, we analysed pH and microbial profiling. We
also performed measuring total polyphenol total flavonoid contents and 1,1-Diphenyl-2-
picryhydrazyl (DPPH) free radical scavenging activity to investigate antioxidant ability. Cell
viability was performed by using HepG2 cell.
Results: pH of lactic acid bacteria inoculated group and non-inoculated group was decreased and
e total counts of lactic acid bateria for both group was increased after fermentation of SJH. Total
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Medical Center, 27 Dongguk-ro, than non-inoculated group. HepG2 cell viability was increased in both group.
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TE A el Alme 22 2 g
= 29 A3t o, #4 1
mlE 18 ml 0.85% NaCl2 3]4st3ith. 3l4E AlgE 4
T R]ef] 100 WA Z5te] = 5 wiestat. AA
At 5 wjFsh7] 918 MRS agar (Difco, Franklin, NJ,
USA) Bl A& AM8SE AL, Lactobacillus 9] -34S 1l
Fst7] 915l LBS agar (MB Cell, Los Angeles, CA, USA)
£ ARSI S W Lacrococcus 9] fAtdt-2 WS
A= M17 agar (Difco)E ARESHATE B2 30°CollA
48A17F v FSEA AL ©]F MRS agar®t M17 agar plate©]| 4]
2t ZF2Y F F2A9= 10714 Adste] eHl skl
Genomic DNAE #=351%1 DNAQ g7|4g BA2
Macrogen Inc. (Seoul, Korea)ell QJg|stgl o, £ &
ZIMEe wl= AP YAHEANE (National Center for
Biotechnology Information)ell4] BLAST &4Js}to] 525t
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100 WA 7E5=sto] = & HjeFstalet. dagdet i &
A 5 2415H7] 915 MRS agar (Difco) HiZ|E AR&-
Sto™ Lactobacillus 2] Alat 5 2415171 91sfl LBS

agar (MB Cell) & AH85F9 3L Lactococcus £2] Mdt 5



BA3517] ai-E M17 agar (Difco)S A5 vioF
2 30°CollA 48417F wiFatlal Bt = B4 E=4 7N
=(colony forming units per gram, CFU/g) 2 e,
5. pH =%

eyt 5 pH HSkE S74st7] 9lste] 1 g9 Al=E 9
ml2] 0.85% NaCl& 3|43t & pHE =453t

6. N2 52
]ngOﬂOl%HCI | 2
AZF 59t shakeroll Al E501F0A FE5HAnt 147 &
7,000 rpm, 20 5 PAEEE AlFstant. deds
ot

filter paper2 F ¥ o]}

c

7. 3 Bois ¥ 3 ZatHXo|lE ¥
T H=d g2 Folin-Ciocalteu R o]-8-sto] 45t
SFAASE A|RE 13,000 rpmol|A] 5837 4]
s o] Aelo] AMEsHAT 2% NayCOs
1 mlofl A= 50 pl, 50% Folin—Ciocalteu’s phenol reagent
(Sigma—Aldrich, St. Louis, MO, USA) 50 pl& g3t &
AoA 1087 §REAIZ]AL 720 nmellA UV ELISA
microplate readerE ©]-&3) SY=E ZSA5IY ) Gallic
acid (Sigma-Aldrich)E& EFEZAZ AMESIH Y BEEFTA
= 235t & EuE obda gatste] BAISHIH
00 plel 5% NaNO; 300
10% AICL 300 plS &
NaOH 2 ml2 ¥ %—%
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8. 1,1-Diphenyl-2-picryhydrazyl (DPPH) free radical
ek
A8 9 = free radical 27424 o] H3lE 8015}
Hl free radical?l DPPH (Sigma—Aldrich) ]| theh 2Fel=
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9. MIXE H{<¥

Q17 7kt Al Q] HepG2 Al E(HB8065)+= FHEA|E

T2 (Korea) © =78 £F o} At vjefsto] ARESH
t}. HepG2 cell lined2 10% fetal bovin serum (Hyclone;
GE Healthcare, Chicago, IL, USA)Z}+ 100 units/ml peni—
cillin and streptomycin®] #7}Fd Dulbecco’s modified

Eagle’s medium= ©|-85t] vistaitt. o] viFE HepG2
AZZE 96 well plateo] FE5E7}t 3% 10° cells/ml7} ==
E B33 H 37°C, 5% CO, 273 9] incubatorof| 4] 24A]7F
Fot dlepsleich AHe 220 FEER AAel |
AIZE &3 HieFetel o™ 1412 & 0.5 mM Ho O & A2t
Th2 24A12F vl eFsteint. o]% EZ-Cytox A|oFE o]-§atod
cell viabilityE &4 sttt

M| EZ Eg0] =42 Ez-Cytox cell viability assay kit
(DAEIL Lab, Seoul, Korea)E AHg-titt. oFAE A= gt
T 23HH HepG2 Alaze] EZ-Cytox AloFe 3 7Fste] 24]
7F &<t 9EAIZ1 & UV ELISA microplate reader& ©]-&
5to 450 nmoA FBEE S4sknt. A= tixatol
it Al g2 5171 flsl 5h7] &A= AHgsHE

M| 2ZAZEE=(X] = optical density [O.D]/tHZE O.D) x 100
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1. WUES AFYolMel IS BF 4 Kol
BAMS HESH AR W & §ANF, Lactobacillus
sp., Lactococcus sp.2] At +5 ZAGIILE Ha H &
%= 7.31 log CFU/go|lom 1FU7e] Wra & 74
—7&?4 GAF 4= 9.05 log CFU/g, HELS] & 94t
%t 8,55 log CFU/gO8 & 2 m=o]A Z7}51%t}.
Lactobacillus 9] oo+ HEH 7.02 log CFU/ge]2

ou 1FU7te] IR § BHITHA= 9.02 log CFU/g,

HETME 8.48 log CFU/go & T & RFoA Z7Fst
ATt Lactococcus % AP+t =08 A 7.10 log CFU/g2
2 =G oU By § BHSE, A BTl T

=]7] eFoktt(Fig. 1).

2. pH Xjo|
A A o g2o] Wa JLe 2ol & vl §]
Sl pHI: 74 Blwstoict. e d A7ge W pHE 4.81

o] ZAEg oW g T FHFTolAE 4.12, FETNA
£ 3.6602 oA 9] pH7L B @ é@ﬂ?it}(ﬁg. 2).

Fig. 1. Counts of lactic acid bacteria
of Samjung-hwan during fermenta-
tion, CFU: colony formin units,
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After fermentation

Fig. 2. pH of Samjung-hwan during
fermentation,



ZMF 2 RAtI S 0|2E e NSO DME EL A HE 25 51t
3. 3 E0ils ¥ F EotEko|E T 4. Free radical 2A &4
vy A AAgke] DPPH free radical 27452 33.96%

I
BHETAAE 1.639 mg/gl 2 &+ 1L
%%gw, 1%%— 1= BACkP=0.0001, P=0.002) (Fig, 3).

WA 5 T 2 7] & Bl e vustae v 4

oA BHET BIF G4 QA FTE] Y= Ao
UERSTHP=0.046). Wra A AA3ke] £ Zetr ot §h
F2 0.706 mg/golom WE T HEwol 1L 1.240

mg/g, BHELANAL 1.203 mg/go 2 T & BE G4
712 ®QoHP=0.00009, P=0.0001) (Fig. 4), g
T EFE ol E Rolls freldt Aot B
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Fig. 3. Total polyphenol content (mg/g) in Samjung-hwan before fer-
mentation and after fermentation, Data shown in mean=standard
deviation (*P<0,05),
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Fig. 4, Total flavonoid content (mg/g). Data shown in mean+
standard deviation (*P <0.05),

oM g F HELL 59.15%, FHETNAE 59.21%=
SAEUL F 2 o BF fo4 A= F7HE EvHP=
0.0001, P=0.0001) F3&~o] HEll vHls) 2745 &4

o] &% ZFIE| I SAE oW fo]4 Zpol= HolZ]
o}

erotth(Fig. 5).

5. M2 MZ£& Hlu
HepG2 Ao A7 et 552 27t & H,0,5 A
sto] AEEAS doA HF @ FHFTE 149 =2
AN ZAYEES Bkt Ha d A d5FoE, &
At E, AR RIS
Hof| AZAEgo] F5ote e HAth ¥a d 44
o= 1 mg/ml AHEZolA 62.7%=2 A EZAYEE0]
7V =4 SAEA o Folido] HolRe dsken 4
mg/ml Aol Al 60.4%=2 A= FoA A= AAE
HATHP=0.005). Fitat HEANA= 4 mg/ml #2]o]
A 62.9%% AEEE] 7ME =A SHENCH Fold
e F7HE HATHP=0.013). f4F n]EFZoE =
= oA foldo] Holx] ¢jkem 4 mg/ml Aol
A A ZAYZEE] 60.7%=2 7Y =2 ZA7ko] EAEYTH
(Fig. 6).
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Fig, 5. 1,1-Diphenyl-2-picryhydrazyl (DPPH) free radical scavenging
activity (%) in Samjung-hwan before fermentation and after fermen-
tation, Data shown in mean+standard deviation (*P <0.05).
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Fig. 6. Comparison between extract
of pre-fermented Samjung-hwan
(SJH) and fermented SJH on HepG2
cell viability, Data shown in mean=+
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Non-Inoculation standard deviation (*P <0.05).

2] pH= 4.810] SAE o™ 15797k Wy § HI
of| A 3.66, FAETOAA 4.127F S =o] FETolA Ha
7h 5 we] APE|qotal AT F A S A 0lA
g A Aol A 7.31 log CFU/go 2 EA RN 159
7re] ¥hg & FHEFoA 8.55 log CFU/go] &A= %o
FAZFoA 9.05 log CFU/g 24 =T}, Lactobacillus
Zo] At == drg A 7.02 log CFU/gollo™ 15347t
o] Btg & HEFol| M= 8.48 log CFU/g, FHFTolAE=
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