J. Soc. Cosmet. Sci. Korea
Vol. 42, No. 3, September 2016, 247-255

pISSN 1226-2587
eISSN 2288-9507
http://dx.doi.org/10.15230/SCSK.2016.42.3.247

Gluconobacter uchimurae GYS15 #F=25H

MALE| = Biocellulose2] M =tol
ol M-ZAMG-xtol -3 &

F)A N ZA AT
(20161 7€ 18Y AH<r, 20161 8¥ 299 44, 201613 9 22 Ajed)

Characteristics of Biocellulose by Gluconobacter uchimurae GYS15

Young Sun Lee, Jae Young Kim, Mi Yeon Cha, and Hee Cheol KangT

Life Science Research Institute, GFC Co. Ltd., 1005 Yeongdeo-dong, Giheung-gu, Yongin-si, Gyeonggi-do 16954, Korea

(Received July 18, 2016; Revised August 29, 2016; Accepted September 22, 2016)

2 2k SHAF 2R ZA
AdstA . SM Hj A&
FATYE FlAT
Gluconobacter uchimurae (G. uchimurae) 2} 2 15
Aot AEE #55 pH 5, 25 T 719 37424 8RloA] 144zt viofstg e w 7 &2 AS :
T3 B0 Z glucose o] o]F{Q! sucroses} fructoseE F7} S W] 7 =2 A5 S Ry
HA o deze dAYL 0.5% NaCld}t malto extract® SISttt &J1E =74 StolA G uchimurae
GYS15 #5 ugste doixl BCY EAS Sttt AA FAHAW A& 53t ElE FHTE2E =2
EAHE Zte 2 NPT ZREAN O34 F2E eI o] 2 18] 9 49 8.6 £ 0.384], fEe
A% 6.6 = 0.51817HA] AlgF He A= RISt oebs] BCY olyst 324 EAS o] 83dty npxza
I 5o e JHAEF AAE &8 S ERASIST

Abstract: In order to select a strain that forms a Biocellulose (BC), strain producing acetic acid was selected from com-
mercially available kombucha. Through SM broth it was confirmed that the strain is a gram negative bacteria in the
form of rods having no motility through a phase contrast microscope. The result of phylogenetic inference analysis based
on 16S rDNA sequence analysis for the identification of strains was most closely related to Gluconobacter uchimurae
(G. uchimurae) and was named G. uchimurae GYSI15 strain. The strain showed the highest degree of growth when cul-
tured for 14 days under the conditions of pH 5 and 25 C. Moreover, it showed the highest degree of growth in a
Glucose addition disaccharide as the optimum carbon source sucrose and fructose. Also, 0.5% NaCl, upon the addition
of Malto extract, showed the highest degree of growth. Based on investigation by the optimum growth conditions to
confirm the physical properties of BC obtained by culturing G. uchimurae GYSI15 strains. The surface structure was
observed through an scanning electron microscope (SEM) showed a high networks structure. It until 8.6 + 0.38 times
when the water holding capacity is re-absorbed and re-absorbed holding oil up to 6.6 + 0.51 times confirmed. In con-
clusion, using these material properties, it was possible to confirm the possibility of a variety of cosmetic materials
and mask pack materials.
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1886%  Acetobacter xylinus ol 23l A4t=E=
cellulose Q! Biocellulose (BC)7} Brown (1886)[1]°1l &3}
HzE By o|F gt A+ B3 1 7HHE <
ARk 9tk BCE A& cellulosedl HIdI] =4=3F cel-
lulose=9F T35 0] Qo Zu|AH| WEFEE F&
=8| & =, Gt celluloseol] HISle] A A 0 7 B3]
He AR, =2 8 EFES 2t A
AR TS 35 AAEHN F8o] 7Hseith o
gt BCE o] &3 bkt 4k A7 7l H & 8o
FEES B3 JTH2).

BCE "=l olste] &Aiet AArt 34 ujA|
Qrol| Al v ket Al vkl o] Aol $2]e] H]uto] F
4 Hh AAGE BCo THE BT ke i
2o AH3 H cellulose©]™, 1 HH]= 100 nm®.th
ZA gER]Eo] 2 ~ 4 nm?l F3) B2 vlo|la = A
2 o] FoA 9o 1600 kg/m’e] WEZ 717 TH3].
BCe| &84 FxEA we} & AAHI=R4 ~
89%)E UERAT o] YAl vAl HdA AfFrEo
T gor BAHAELS el rlssiti4).

ngEo] Yikeh= BCe A Aol wi$- =0} o]
v o858 A EA JIFAE, JEEH, =HAAA 2
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olggt A4S UeillE d5 Axda oy
FzAAe QAT oZA FAE 3ol BCYOI[l]
H1E % algae, fungi SONAE AAHH nYEE=
Acetobacter, Agrovacterium, Pseudomonas, Rhizobium,
Alcaligenes % 2 Gluconobacter 472] T#FE°l 2|34
= AAEl= Aol R EITH6]. 1% Acetobacter <5
o #F7F APYH & ufg T3 HAE A o
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I ALrge] S B2 A 54 298 5%
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B AFolA = RI7bolA EFshe -5 *Hkombucha)
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0.5%, glycerin 1.0%, MgSO, *+ 7H,O 0.02%, ©l&-&
5.0%, acetic acid 1.0%)[15]5 AM&-3}33 T
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IDNA 7149 245 AAEAn ke 4=
FE genomic DNAE FZ317] $3}>] FastDNA
SPIN Kit (MPbio, France)& AH&3IATE FEF
Chromosomal DNAE & ©. 2 3} universal primer$]
27F (5-AGAGTTTGATCCTGGCTCAG-3")2} 1492R
(5-GGTTACCTTGTTACGACTT-3)2 53} DNA
polymerase KIT (HotstarTaq, Qiagen, Germany)= pol-
ymerase chain reaction (PCR)< 4333} t} 94 CollA
30's, 55 CollA 30 s, 72 CollA 40 sZ 3k == 30 cycles
= WESIT SEE FAE 1% otz A 7]
<= Tkl skt

& AAEY AUVIME B (F)PFEEA (Korea)
o Fste] ETHAFAE =23HAH o] AAE v
o2 54 ZAH= National Center for Biotechnology
Information (NCBI; www.ncib.nlm.nih/gov/ U.S. National
Library of Medicine, USA)®ll 4] #|&-3}= BLAST search
£ Fotd A8, FEE F7IAERY] vsAd
Ay BAS st o] AxE H®CZ Molecular
Evolutionary Genetics Analysis (MEGA 6.0, Megasoftware,
USA) Z2I9[18]<= A3} neighbor-joining® .=
ATEE AUt

23 l=IE| ol ME EY

Bz Ry &
Ho}oﬂ LM HjA| & 7
SEE stk 44 <l
Hi QFAIZE B i =0t P A= Ql

4 A HHX]OH A S-S 1% (viv)E FF3HaL 14
=) 4 h &9 2 vjeti A AEEE 660 nmell A
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FEFE %0}57] HoH 1M HCIJJr 3 M NaOHE ©]
o] pH 4 ~ 1022 A% wix]o] L Bl&= 3
al ASEE stk

T ¥ 81l IE ASFEE gl

213+A[18] glucose THAlol] T3 BFAY(fructose, mal-
tose, sucrose, carboxymethyl cellulose)= Bl 2ol 0.5%
7 HEE JUIel 149 B9t vl siHA el
S EAES 2T 77197l tidk 832 &<
3t7] 918t CaCl, - 2H,09F NaCLE 0.5%714] 7}t
o wjstdla dade F7] AAYU(NHL)S0s), 71

Z A% (beef extract, malt extract) .2 T-E32]0] 0.5% &
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HT, BioTek, USA)E ©]83t] T35S SAFTFOEZH
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108, Cressington, UK)Z Pt -3-Z52t & HAFAF dn
Z3(JSM-7800F Prime, JEOL Ltd, Japan) .2 #2-&}th

2.5. &5 (Water Retention Capacity, WRC) 22l
A E BC AREE Bhatty[20]2] WHHE W
I58 Aol AHgsith 1A AR 5 g A
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i BCPJ Tﬂl— 3T UL%—E_O__E._ Hlo] 9

o ATE eUslel LB, ol e WO &
PRAS(IE AZFY T Bel FHe SN

2.6. 2 2(0il Retention Capacity, ORC) =2l
HHE2 Nuria 59 WH[21]S HyPst] 74
o WA AE 5 g8 AHFsi A 7d,L T TR
soybean oil= 7}t T3 soybean oil®] F5% BC9
EAE AeFstutt 2708 Hpo]eAEZ 0~ v}
23 AgEE ME] YugA AEL 59
she] AbgSleITh ool PHOR 28 FIE(NR
7“—J—E‘o <] E-/] )% %7{043]-3}]\1:]-,
2.7. A 2|
AF A= mean + SD.E ¥7]3F9 2™, GraphPad
Prism software (wersion 5.00 for Windows, San Diego,
CA, USA) =213 9] Student’s t-test H2]-S o] &3}
Agke] ol ds B4Rl 1 A p < 0.1 °lst
o Aol st FoldS AAEAT
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Figure 1. The morphological characteristics of Gluconobacter
sp. from kombucha. (A) Microorganisms from kombucha
grown on LM agar plate. (B) Contrast micrograph of isolated
strain Gluconobacter sp.

3. 2ot W mH
31 #xe 58

Tl A Bepe FRAE SM ujHe] =3t

A =23t clear zones AT E=H &4 HYE
ARSI A 7MWl clear zones ZHe o
£ stk A 755 LM HiAE o]-8-8ke] 9
A g 1 FEHE A ArAE S Foke] BEst
AT Gluconobacter sp. ¥+ 1% 54T LE &5
Aol gl 9+ FH9 H S 2 Tanasupawat 52
HA22]9} FARE 24k A FF2] FHIEHE 540
A= YA TH(Figure 1).

2

3.2, @32 ASEAM

A 2 A 0] 4L 16S 1DNA 34 &
71AE #2418 B3] National Center for Biotechnology
Information (NCBI, U.S. National Library of Medicine,
USA) genebankol] 55¥ @7IA g3} vla &4% 2
3}, Gluconobacter & dFEF =2 454 S YN
Row 1F G uchimurae ZW160-2 TFF 98%2] 4+
A Bt wepA AdE d5E 9o 24249
H}EF O 2 neighbor-joining method & &-8-3t] AlF%
ZA38F A3} G uchimuraeZ BAE Y G. uchimurae
GYS15°.2 &A% thFigure 2).
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Gluconobacter kondonii NBRC 3266
Gluconobacter cerevisiae LMG 27748
Gluconobacter kanchanaburiensis AD92
Gluconobacter uchimurae ZW160-2
Isolated Strain
Gluconobacter oxydans NBRC 14819
Gluconacetobacter aggeris T6203-4-1a
Komagataeibacter kakiaceti JCM 25156

Asaia krungthepensis AAOS
Asaia spathodeae GB23-2

r i subsp. LMG 1591
! subsp. anus LMG 1262
Acetobacter lambici LMG 27439

Acetobacter cibinongensis 4H-1
Acetobacter orientalis 21F-2
Acetobacter sicerae LMG 1531
Acetobacter malorum LMG 1746
Acetobacter aceti NBRC 14818
Gluconobacter morbifer G707

Gluconobacter cerinus IFO 3267

0.005

Figure 2. Neighbour-joining phylogenetic tree, based on 16S
rDNA gene sequences, showing the relationships between
isolated Gluconobacter sp. and related taxa. Bar. 0.005 changes
per nucleotide position.
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* G. uchimurae GYS152] A5 HZA A7+ &<l

G. uchimurae GYS152] ST+ 25 CTollA] 14Y o]
A ajeFstiaA Ax ASEE Rl 5
&F 6o ARE 104 Atolol] 4% S UER
o 149 o] Fo| & AEAQ] S o] Flom o]y
S @2 gty o g 24 A FFEC] A =1
oANA Aol A&s] doju=[23] 7= Harel YA
8t G. uchimurae GYS15 o GA] wljefo] Y=
A A ol o) ste] AY4tbE]= ZA4bel o) she] wfjoFl

0] o7 WstE o] KTt FoAl= AL
A2 H tHFigure 3A).

» G uchimurae GYS159] A5 #Z pH 2l
W E G. uchimurae GYS15 52 A v pHE
5 ~ 6 AlojollA 7Y =2 AFES UEE Zle=E

=3 A7te] 741 pH 7 ~ 8 ARl T AYgo] A
oJubi} pH 9 ool = I ASE7F ASHA &
At oA o= A= HEE T4 mem-
brane transfer protein®] &/do] A= o] ME| &4
< et pH ®istol] ofsf fr=d o] 23} B w
g Ao 22 FF ol Ao K=t Ast
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o 1.2t
— 1.0r
£ 08 AT BRIEHR 0] 10 ~ 40 Te] &= WA 14
5 0% Uzt RN A EE SIS 1 A9 G
S 02l uchimurae GYS159] A&5x= 25 ColM v A 713
< 0.0 e e e o 1 A Uebst e ol2 &l HF G. uchimurae GYS15
5 7 -
= %4 T (mesophile) 0.2 21 = A th(Figure 3C).
? 30 T ol i A%y By wude) wyos
= Temperature( T ) A8l AlZ7]50] mHHEo] T MEETt TAaEE Al
e 3.0r 2 AsdY.
S
S 2.5
= 2.0 3.3.2. YN Qolof ofst Mg EMo| #3}
~ s o G. uchimurae GYS158] S HZA &rad &9l
= . [ B
E o Gluconobacter sp.2] /37l Aol v &= FaF&
5 gelst7] glste] LM HiAE 7] % wiA 2 2t eraglo]
3 05 0.5%7F =S A7hske] 1497 ieksel 2} Fel
0.0t APIE SR SRS, A BT BT
p 2 glucose & 71202 S1GS W 6Y o] FHE =2
AFEE Holn 71 wEA A8ttt o]¢} Hls:
Figure 3. Effect of culture condition on cell growth of A o]FF2 sucroseS} fructoseol| M glucose}t HlS:
Cconevacter s () bt fime B 0O @ gsme dee 4gsan: 28 4sEs
' 22T 149 A3 A CMC A TAAE W53 A
. SEE . HhA o] 739 8dxztel =
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S ASEE YRR O Y thET 2 glucose H 7ol
Hlgte] @2 AEEE YR THFigure 4). °l&
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S-S JeEPE T FARE 232 GR1=ITH24].

o G. uchimurae GYS159] A5 HA 2% 39|
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E U] S8l 52 ASEol A= vl g
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Table 1. Effect of Different Salt and Nitrogen Source on Cell Growth by Gluconobacter sp. on LM Medium after 14 Day at 25 C

Using Statics Culture

Cell growth of G. uchimurae GYS15

Source (0.5%)

0.D. 660 nm

No addition (control) 2.59 + 0.05

CaCl, + 2H,O 2.58 + 0.06

NaCl 2.84 £ 0.04
Nitrogen source

(NH.),SO4 2.02 + 0.03

Beef extract 2.73 + 0.07

Malt extract 3.03 £ 0.02

Each value is mean £ S.D. (N =
(p < 0.01)

o G uchimurae GYS152] A& HZ dF= &9l
G. uchimurae GYS159] 37l @o] nA= Fak&
sRlstAtt. wjF oA do] FEFS glstr] 9
sted 7129 LM iR 8] 23S FR13t NaCls A<
g UHA] AECE FAE viAIE 2A|SHL NaCl ¥
S 0.5%7F H=S wjAE 7St o

] Gl
1

[e)

R HES T 14

rv==‘ml

00'6' E_!
FH o BZHE ME ASEE <} :
A3} CaCl, + 2H,09 7% 0.5%2 %Eoﬂ ] AS=
Z Wsl= HolA| gkt wE

BEEY e FUAT 5 mu}. ol AEere g
A Eme Bho) YRE Astel IR AT

Y4 Na" §57F HE=A] 383 A0 2 ALsH o]
ANE vl¥r o2 G uchimurae GYS15 5=
H(halophile) = 1= AT

* G. uchimurae GYS159] A5 A Had <l

G. uchimurae® 5= thate] Aio] mX|=
BEFES FRlstr] fsted 718 A (beef extract, malt
extract) 3 F7] - 2Y(NH,),S0,)= o] &3+ 0.5%
TEE Agste] Zzte] ke glsidth dad
A& ASA Aol A A AH] FFS A
AESZ 77] AAYQ malt extract®} beef extract
75 izl Hlsto —J—‘I‘:l:" Ao E & A
SEE UePASE vHE 7] AAU] A G RE
((NH4),S04) S 7ot vjFatds 745 2318 A5

Lo r{r flo

thEkal ek s] A, Al 428 Al 3 &, 2016

3). Means significant difference between no addition group and addition group by Student’s #-test

Figure 5. Scanning electron micrograph describing micro
structure of BC micro fibrils produced by Gluconobacter sp.
When cultivated for 14 day. (A) BC formed through static
cultivation from Kombucha, (B) x 7,500, (C) x 20,000.

T} sk Aoz FEATKTable 1).

3.4. G uchimurae GYS152] Biocellulose (BC)2| EM4ZH

341, HHHEF
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A YA A A W] 7 (field emission scanning elec-
tron microscope, FE-SEM) 2.2 23} % Th(Figure 5). ~L
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ol T HAE WY T Aol &) HA-FFECL
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Agtdl wo] YA E =t 7IQlske Ao ARET 9
9} e Exo guiA o] AE 39 celluloseH= T
x40 2 & P o|H[25] o] Ato] & ISt BC

T BEG BYE 549 B AP, S S,



Gluconobacter uchimurae GYS15 #+=2%

50 _OFreezedry weight

ORetention weight : Control

ERetention weight : G/uconobacter sp.
S 40 [ i
3 .
>
g
8
5 20f
5
€ 10+

oL [ I [ ]
0il Water

Figure 6. Water retention capacity and oil retention capacity of
BC from Gluconobacter sp. Data points and bar represent
arithmetic mean = S.D. (n = 3). p< 0.1, “p < 0.01 as
compared to the freeze dry group.
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