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The correlation between nata de coco production and the colony morphology in
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Abstract

Nata de coco is a chewy jelly-like food originating in the Philippines. It is the bacterial cellulose formed on the
surface of coconut milk through the fermentation with acetic bacteria, Gluconacetobacter xylinus. However, the industrial
production of nata de coco is unstable, possibly because of the genetic instability of acetic bacteria. In this study, we
observed the effect of serial passage of G. xylinus on the productivity of nata de coco and the colony morphology on agar
plate. We found that G. xylinus forms three types of colony morphology: rough, smooth and the intermediate between rough
and smooth. These colony morphologies were changeable and reversible during serial subculture. Nata de coco production
of rough colony was higher than that of smooth colony, indicating the correlation between nata de coco production and the

colony morphology. This finding is useful for selection of nata de coco producer strain.
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ANEEWED 20, F7Fa a0 TEEERIANLERD

B DEBoTWD, KBTI, G xylinus & fkAtH %
TAHILICKY, ;Y FaakEkL ERE M LT

FETFaaF T4 ) ECREOMIIDOH L E) —IR DI =—TRRBIIBITREMEBE L. ZOfAE
BN THY, HEWH Gluconacetobacter xylinus 12 X % G.xylinus 1Z3>» a1 =—JFRE (Rough %, Smooth
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Smooth Bl AW =—DEER LY EL 722 Lh 5,
FyFa gl au = — RO I IAHEEY D
BT EAURENT. TOMRIET ¥ T O aEEkRDE
WICERERDLTHA.
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MERE T ARNORE I E 2 oMHShTEL £
72, »AMOFEREWILWARINC S VIR E TH 2 ik
Wera— 22 EETHI RSN TWS. 74U
URHOIEMEHAEMTHS [Fy7Faa] L, L
U—Z2EFERET AT HHERER (12 Gluconacetobacter
xylinus) 25 a4 v v IV OFE FISEET LY
LR —2THY, KAny—oEWiliEe LTy A
Ty MR EREHEMCAH S Tw s Y A
oo — 20, HEHEE VT — 2 & L TR 7R
BiEE2GL, VF=rRAIblu— 2% &0
O S TERFEME L THEASRTW S,

W ORI ED ) 3L, a— R RS
e E 22 EORESR LIELIEHEET 22 L0357
TWwh., BB /7 DICI3%L DS Y AR VT
HELTWBIED, BBOTIAI FEEFLTVS S
EbbhoTBY, INOHHFEMERE O EEARL ENE
IS LTwaEZEZLNTWS. Y F 4 FaakEic
BWTYH, ZOREEWIGERT S L Bbh b Ak
BIEYVOBRTVBEARET L0, 75732 ADORE
R AEENEELZREE 2o Tnd,. 512, 7472
aEEICH SNSRI S vwaary v 3
W7 REIREORBSAEENTEBY, Mo TR
BlroTwbI s, TNOLBEEENT»AEERY
EMO—HELR > TWAREIELEZLONS.
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ZeCIE, HEEWNT T a Al L EBREH W
T, P TIIAERORHE VO — A EEROH
fRa A L7
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1. FEHE%
FyFaakENOMRIET7 Yy akk&t L 45
BMENTERREZME Lz WREREOZD, 16S
rDNA % 75 4 ~— 12F B X " 1540R % i L CHIE
%, #9145 kb OIFIERF 2 PesE L, HADNA 7 —
%37 (DNA Data Bank of Japan, DDB]) ®%&4§%

&1 16S rDNA O PCR #Eig R EEEIIREICAL
7747 —

TIAT—% Ry (5 —3)
12F TTGATCCTGGCTCAGG

270R TTACCCCACCAACTAGCTAATGC
350F TACGGGAGGCAGCAG

520R ACCGCGGCTGCTGGC

800F ATTAGATACCCTGGTA

920R GTCAATTCCTTTGAGTTT

1100F  GCAACGAGCGCAACCC

1240R CCATTGTAGCACGTGT

1400F  TGTACACACCGCCCGT

1540R  AAGGAGGTGATCCAGCC

BLHI & B L7z, 16S rDNA O HilE J OVHR FLFE A De e
CHW T 74 < —I3FK1LITRLT.

2. HEih

B L 2aary Y Inziz 7Yy akksa
MHEVREINL, aaF v IN T BEBICEY 4
B, —MusEE, SBICX a2 EY Bz,
EHIEOAECE DS ZERYRE, aary v
FRELZ FETFaakEROERIIFEICTISY
vIx A (CE) H#h (FVa—R 6%, 23Fv YT
¥ A 50%, BEMET pHAO ICHEE) % 7:. BEEEHik:
FNZ— AW S L5 Hestrin-Schramm (HS) 35
(ZFIVva—2 2%, BHIZXZ 05%, X7 MY 05%,
Na,HHPO, 0.375%, 7 T Mk 0115%) b L 7.

3. F4F a4 mEMER

FyFa kMR % CEEREH (24% %K%
i CER M) (CHW L, 30CTlIAMEELA W
Hlago=——ophrblao=—%»%xt), CE
AR SRR LC30C T 1 AMEERELL. 18
MG, FHRMISTER S W27 VS OIE A % 5
WLT, brvo— 2Bt L 7.

4. ZERMHER

F & 7o akERER % CE £REH LR 34,
WBLzouo=—ohps 200 ao = — % /%
B L, Nol~20& L7 £au=—%&E5ICCE
FERBH FICHEA L, 30CTHELL. 1EMEER
B L7-au=—% CE /&S ICHRE L, 30CT
HERELCF Y T aabEr il Lz R L
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TV akXEtt i aEI Ty T aakEN
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— WO N LR TH Y, G. xylinus b 345 7] fE
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THAHI D, F% 73 AR R EERR
Wk & IR LU REMEAE 2 bz, 22T, F4 72
T A pE AR @ 16S rDNA MRS (%9 15 kb) 2@t
L, DNA 7= /Ny 7128 ST 5 RGIE#HR E
g L7 & 2 A, Gluconacetobacter xylinus @ JEHERE T
3 % NBRC 15237 #: 16S rDNA & 99.9% (#1500 i
o 13EEPA—F) MEATHY, F¥T7aakE
JAFER 1 G. xylinus TH 5 Z LR T 7.
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K1 FE27FI24&EKROMREBCLZ2 VO IEEMOLE)
F&FaakEhE CEERBBETHERL, HBLAauo—omp S MIEAICRIKL 7220 a0 =—
% CE #ERXE T 20 MR AR A 7, SRS IEIC T ¥ Fa a2 bk L7z, (A) HifkEo %o
U=—@OF %73 IEEROIK. + 5 73 2EERITHABENICEREN2FVOESR (mm) 12XD
HE L7z. (B) 20 MIAERkZO 7 VEI, fififk 1 BIH (RE) BXO20HH (F&) OBEZIIKEL TW5,
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20 ava=— (Nol~20) % 18K\ CE#%EX
Bt CHEAE:AE L, 2 OHEE , &% 73 2 AR pEE & R
L7z (1), 20fioaa=—mn5 %, Nob, 13, 14,
15, 193 % Ly TFaaEEsmR L7225, Nol,
10, 12, 161 Z—H L CTFH ¥ Fa aEEMEIMEH» - 72
No.2, 3, 4\ XMMIRMGF%F & TFaakEtkzRL7z
SO0, PARFEPIZAEERBOKTHALN. £D
finav=—ix, F%7FaaLEEr—EET, UM
HREETH - 72h%, Nob ZEEL Y RIT &
XY AEEEoEE LSRN 2o k)L, FUME
WaALHHALZE—~a0=—-Ts->Td, }¥733
PRI RES R L -TEY, MARELHRIRST S
L&D, ZOEEEIHEICEATEZ EH L,
Lot

2. FAFAOLFEREOIO-—TRELF4F7134%
EBE & OFERM
R X 912, MR EPICT 7 7o ok EErE

LAZBALT 22 RS, FEFaanREtmEnzd
W2, SRR AR L CBREL, WA LI

(A)

Rough R/S

#5 #1

X2 JF4aFad&E#kOI0=—

HThb, FAE, CEEREWM DSy TFTaakpE
Heoaw = —EREIZIE, RO H % 31 =— (Smooth)
ERIRD 7 vwar = — (Rough), ZOHE a0 =—
(R/S) O 3FFHMNFAT ST L 2R L7z (K2A).
20 MIgKACE RO an = — R & 7 a a kR
WigL7-2h, REau=—I1ZRFLRF Yy Faak
FEMEZRLZOICH LT, SHao = —3ilE 0K
ISR T 2 2B Y, F 5 T3 a0ERENE
KT LTw (K2B). R/SHIau=—(%, RAIE S
RPRELCVRIRETHLEEZ LN, Thboolt
HRIZEDF S FaaEERIEIREZLZLbDLEHE
Aoz BRI AEEIMKCT L7z No3 B LT
Nod IZUF RBM I T =— 2B L TW7z2s, MR
YIRS EIZLD S (No3) %7213 R/S B! (Nod)
WAL LTz F72, RIS L 0 R o
MR 5Nz Nob 1k, #RAEEELIEISHan=—%
TEHL LT 7228, 20 MIfR AR EHICIE R/SHan =—
thoTw/ ZOXH)hau=—RREOLZILIZEL
Tlx, BF 5 & Acetobacter aceti |2 35\ C[a] b 70 &
ZLTWA.Y F72, 0% 5 1300 FE 1 Acetobacter
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Smooth 49 -
#19 9R
#6 9R/S
#14 8R
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#15 7R
#7 71R/S
#11 6R
#12 3R/S
#1 2R/S
#10 2R
#16 2R/S
#3 2S
#2 #17 s
#18 S
#2 S
#20 S
#4 R/S

SREE L O — R &EFEREO IR M

(A) CE 2 RKEM FToF ¥ 73 a Lo a1 =—iE, Rough(No5) B LU R/SNo.l), Smooth
(No2) Mo au=—flzRLTwb, (B) CEZRE M T 20 migkI# L Bofan=—-nF¥

FaadpEREE 20 = —BREO L,



tropicalis # W 72 b 5 Y AR UIBHTIZ XD, polE &
RFWNICB I ALY WRNSHED & REN D
NpeSHWan=—%2PRTLILIHLNIILTW
2.0 o0 ehs, RMao=—%2BT 508
Wi, ZHrOR2WEETERT 52 12X ) Rk
MZEPY, BELZFHL 2208, tro—2
FEETLHIENTEL), SHan=—3HKEEE
BTE BV, FHOKEICHEL, BEL 51
FHTHIENTET, LA —ABEFET LI LN
TEZVWLDEEZ LN,

AW TIZ, F¥FaakEiks an = —EEOMH
MEZH ST AT ENTEL F 7 7o akpEkk
Dau=—BEBIEIMD TE LR TV, EEEOR
WRElDUOZ -2 EERCERT LA LI, S
FFAADORELEEIZRITLIENTELIND LN
v, SNEH L7277 a a AR MM 16S
rDNA BCHIILEIZ & ) G. xylinus TH % Z & 8RR T
7278 SEau=—%EHK3 5 RIKNZ S HS K i
T TEX L WEEICOWTIEREARHTH Y, 5%
DY) Ny = AN R EICE DAL PICT ST E
Thb.
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ARFSE T L2y FoakElEEReaIady
VINTRRBELTL L5727 Yy atkR &I,
HELEH LTS

25

SE W

1) HEfRK. F27a3a. BEBEDORR
EARPEOZ  FEM L — R RS,
RGN, 251 % 48 TH. 9697 (2017)

2) Azuma, Y., Hosoyama, A., Matsutani, M., Furuya,
N., Horikawa, H., Harada, T., Hirakawa, H., Kuhara,
S., Matsushita, K., Fujita, N., and Shirai, M. Whole-
genome analyses reveal genetic instability of
Acetobacter pasteurianus. Nucleic Acids Res 37, 5768-
5783 (2009)

3) Matsushita, K., Ebisuya, H., Ameyama, M. and Adachi,
0. Change of the terminal oxidase from cytochrome al
in shaking culture to cytochrome o in static culture of
Acetobacter aceti. J Bacteriol 174, 122-129 (1992)

4 ) Deeraksa, A., Moonmangmee, S., Toyama, H., Yamada,
M., Adachi, O. and Matsushita, K. Characterization and
spontaneous mutation of a novel gene, PolE, involved in
pellicle formation in Acetobacter tropicalis SKU1100.
Microbiology 151, 4111-4120 (2005)



