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Isolation, identification and yield correlation of cellulose-producing

strains
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Abstract: [Background] Bacterial cellulose is a new type of natural bio-nanomaterials with excellent
properties, but it has not yet been achieved production and application in large-scale because of the low
fermentation yield and high production cost. [Objective] We naturally selected and bred cellulose
high-yield strains, and explored the relationship between the strain yield, colony morphology, fruits source
and strains species. [Methods] Naturally bred cellulose-producing strains were selected from a total of 576
rotten fruits covering 15 species, and classified by colony morphologies. High-yield cellulose strains were
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screened by static culture, and the 16S rRNA gene region of the strains was sequenced to identify their
species. [Results] 134 cellulose-producing strains were obtained. The best strain Komagataeibacter
hansenii was isolated from mango with the yield 11.24 g/L. All strains was classified into 10 categories
according to the colony morphology. The common characteristics of high-yield cellulose colonial
morphologies were yellow, round, raised, neat or irregular edges and rough or wrinkled surface
(morphology 4, 5, 9). The colonies” morphological diversity of strains isolated from apple and pear were
abundant. Most of high-yield cellulose strains were mango-derived, followed by pears and apples. All
strains were identified as 5 genera and 13 species, including Acetobacter, Komagataeibacter,
Gluconacetobacter, Serratia, and Lactobacillus, in which highly productive cellulose strains were
concentrated in K. hansenii and K. intermedius. [Conclusion] The screened strains are rich in diversity,
and a number of high-yield cellulose strains are obtained, which have good heredity stability and greatly
enrich the source of bacterial cellulose production strains. Analysis of the relationship between the yield of
the obtained strains with the colony morphology and fruit source may offers reference for future screening
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work.
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5.0, BERRKY5.0, BERE —MN2.7, R 1.15; H
LR pH 2h 4.0; 0.1 MPa K& 20 min J5imATE
IK T LR N 3%
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Figure 1 Different colony morphologies on HS medium

*1 HEWE HS HisERE LIER LR R HEEE
Table 1 Types and description of bacteria growing on the HS agar

A HS AR
Type HS morphology description

1w, BB, %S, RS, hEiM, din ez
Pink, circular, regular edge, rough surface, middle raised, middle color is darker
2 e, TRARAHIN RIS Mk
Canary yellow, irregular shape, rough surface, raised
3 A\, BB, gt REDEE . ki
Milk white, circular, regular edge, smooth surface, middle raised
4w, BE. A%, Rk, Mk
Yellow, circular, regular edge, rough surface, raised
5 W@, [, A RS, MR, BZAHN; B: REDEHE . REIME, H%HEE
Yellow, circular, A: Rough surface, raised, irregular edge; B: Smooth surface, middle raised, zigzag edge
6  FHEf. BB, AN, A REESE. ME; B: RGN, PRI
Milk white, circular, irregular edge, A: Wrinkled surface, raised; B: Smooth surface, middle raised
T Hfs B, ST REDEHE, A i, TESFOIRIMEG; B: HhiElfhi
Yellow, circular, regular edge, smooth surface, A: Raised, annular depression in the top; B: Middle raised
8 I, TRAHN, REDEH . i, A BGAMN . SIESIR; B GAHN. BRARMNE
Milk white, irregular shape, smooth surface, raised, A: Irregular edge, six-petals’ shape; B: Irregular edge, spheroidal raised
9 Hf, [WE. AN, REARE. Dk
Yellow, circular, irregular edge, wrinkled surface, raised
10 e, FIE. Uik SRR . HE i

Yellow, circular, radial edge, rough surface, middle raised
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Figure 2 Relative yield of strains with different colony
morphologies
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Colony morphology

3 AEEERSH 3 EXEREE

Figure 3 The number of three types of strains with
different colony morphologies

TE: *: P<0.05, i t s T a2z o

Note: *: P<0.05, statistical analysis was conducted using student
t-test.
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Apple

Pear

Banana
Orange
Manicure finger
Longan

Grape

Apricot

Peach
Nectarine
Melon

Jujube

Cherry tomato
Mango

Red grape

B4 AREFESHERERRKRPHS S

Figure 4 Distribution of strains with different colony morphologies in different fruits

XIS R TR R R, o 30 BRI
(AR =BT 100%, BIAT 30 #kim=2F4E K itk
(B 2)o BT AR R TR A HOK SRR IR OC 2R
(B 5), ZRLE: PARIRR = A R ARTE AT
AR AR R T SRR R, ik 46.67%;
HYCGEBRARER, SB35 23.33%F1 16.67%.

B 16.67% Apple
E 46.67% Mango
I 23.33% Pear
I 6.67% Apricot

[13.33% Banana
[ 3.33% Peach

El5 SrEAf#REHRPIRIKRKIRERN S
Figure 5 The proportion of different fruit sources in
high-yield cellulose strains

A BT R4S 0 B 7 T 4 R A T RO — Bk
538 A R DURIE AT (K. hansenii), j7 524
11.24 g/, T 3CHR[18- 1914 A& Y TR Ak
2.4 16SrRNA EREFIIEENTLER

XFiX 134 BR7LFAER TARAYT 16S rRNA KA 7
G Y, AR P28 S E o581 5 g 134
Fh( 2), UIEEEERIT & (Acetobacter) . JJEAT

x2 TREME S BRERKRRKIR

Table 2 Number of isolates and fruit sources of different
strains
E%%%ﬁ ﬁ%ﬂiﬁllﬁlft%ﬂ 7J(%ﬁj$
- . Number of isolates/High Fruit
Identified strains . . X
yield strains species

K. hansenii 58/25 10

K. oboediens 26/0 4

K. intermedius 20/5 8

K. sucrofermentans 9/0 5

K. swingsii 3/0 2

K. europaeus 2/0 1

K. maltaceti 2/0 1

A. tropicalis 7/0 4

A. ghanensis 2/0 1

A. malorum 1/0 1

G. entanii 2/0 1

S. odorifera 1/0 1

L. nagelii 1/0 1
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J& (Komagataeibacter) . #i Hi BE #F B J&
(Gluconacetobacter) . b5 [X B J& (Serratia) F1 7] ik
FF 14 J& (Lactobacillus) . W CHTE AT (K. hansenii)
ECE I 2, T W R KSR A i 2. IR
9 J& #T i (K. oboediens) . =[] 5 J& T # (K.
intermedius) . FEFFSIIE AT (K. sucrofermentans) A
R B BB AT (A, tropicalis) X 7 ) A e Ak
R ER . X 30 Fhm = WA F R T
Mr, H 25 #RJE FIRITEAFFE (K. hansenii),
5 tkJE T H I3 E AT I (K. intermedius).

AN R FR R 7K SRk 55 4 2 i A5 TR R A g O
RN 3R B R4 TS AN e 28 ) e
hFEE, HARRMSIE AT (K. europaeus) . # %F
itk 4 JE AF B4 (K. maltaceti) . [5 25 7 0 s AF B4 (G.
entanii) LFE R R o B8 3 . HROR B RRE
R B TR A RAN R IR FE, g
FRFT TR (A, ghanensis) I/ & 703 G T (S. odorifera)
A HRAEAASRIE DAy B8 3 R S R IR
FFIE (A, malorum)ts H7ESE R 7 845 8], (HAR—
PROJE, —HR B AORM RS E R RS
UL BB ZUFF (L. nagelii)—EiE ik E] 99%. il
1 DL X BN H UL P AR e R AN R, R T
PR A e R R 2R T
3 WiE%i

IS YL R A R — R BT 2 R A9
KA kL, BAAMREGFAEDL TS, (BT HA %L
AR A, A RMBBR G e Tk A
N B, AHOCIFRE N A — A T4 S 4
YR, g m A gL E R T
VB e A AR PO ke i Oy PP g
B GRS 7 ] o

JEF e 7K R A D 4 A R 7 A TR T R AR U
Toyosaki Wit T 547 (3R RDRIRRIRES:, (UfE
353 kAR, 28 MRS, 124 M . 36 (LA
6 iy 3%, —ILHrEIT 2006 BRI 4ER AR, H:
HK SRR s, eIk R 31.7%, 1 +4%

*3 FREMESEKRIIBEKPHIH
Table 3 Distribution of different bacteria species in each
fruit

KR gl Iy BIREL
Fruits Strains Number of isolates
7= Mango K. hansenii 16
A. tropicalis 2
K. oboediens 13
K. sucrofermentans

27 Jujube

K. intermedius
A. tropicalis
A. ghanensis

P N N NS

S. odorifera

[y
~

%4 Pear K. hansenii

A. tropicalis
Fr#E Banana K. intermedius
. hansenii
1%~ Orange . hansenii
Bk Nectarine . oboediens
. hansenii
. sucrofermentans
“E#k Peach . hansenii
. sucrofermentans
75 Apricot . intermedius
& A 38 Manicure finger

&AL Cherry tomato

. intermedius

. oboediens
.intermedius

. europaeus

. swingsii

. maltaceti

. sucrofermentans
. entanii

% Grape . hansenii

L S T S R e S e S S T R \C Rl \C R G R OV I o o

. intermedius

[
=

SR Apple . hansenii

. intermedius
. swingsii

. tropicalis

. malorum
Z1#% Red grape . oboediens

. sucrofermentans
nagelii

FER Longan . hansenii

. intermedius

A AXAXAXIMTXX2PP2PXRXAXXAXAXAXXXOXXXXAXXXXXAXAXANXANXXXXXXXXXRA

W R, P P N OO, DN PPN

% I Melon . hansenii
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HSE AT 73], Son 2PN 75 bRl B
B 8 MR YER AN D, Foh BRI 4 2 )
1RE, MBI 3] 1Rk, MR B
F 2k, MBS EE] 4 Bk, MNEIERERAEDE
B, HOEMEGEPUN 40 ZRERUOKSE . R, W
S BRKTP R % iy R i 4 Tk v O 22 77 2 1 41
FRE, UNFERER - MELTHERE
Bro AREPHEPLRAER) 50 4 LR RRES
U3 Oy RAETFFRUOK R b=k T 4R 42 %)
DL FRIREPSER . BB . VSR . BRIRER
Bk A RO RS S5 AL, AONAS 43 5 — Ak
PR YE R TEAR APRT72, [A I H I I e AR AL
e A SCUIEEACRAE RS IR, Joesth T
F L AER AR AT BB TR VR AR AE , R — 2Pk
3T v 7 A 2 2R TR R e 7k SRk T B A Gk
S5 SR B SRR VR Y e ) A Y R R A =
YRR G R, Hik 46.67%, HUURE
TSRS, GBI 23.33%F1 16.67%. 4347 TS
WM S REIEA L KISk Z 8] 1) 3¢ & 7T LA
R TG YE R A T R R R I T AR S, i
M TESCR . SR, WHRIEA . KARRIEM
YR A LB ) 2 0] O AT REAAAE AN OCHK, 1M
ANBEE T, DR T R 7 AT 4 2R T R O S A
YT A —E R PR

H AR T B AR AN = . 41 Hungund
2 LTV Jgg s 3 5 v 43 88 B — bk 7 £F 4 & T bk
Enterobacter amnigenus GH-1, j”& & 4.1 g/L.
Rani 2 P8 W\ T8 W 1o 4 4 W5 Hh OO 2k — bk
Gluconacetobacter hansenii UAC09, 7=t h 1.5 g/L.
Kim 25 P\ L 55 1 2 e At Tl o 2 B B — Bk
Gluconacetobacter sp. RKY5, F:-X1 e 1) & BEL: 77 0k
PEAFAL, 7k 459 g/, Nguyen %2121
a3 B H—Fk Gluconacetobacter xylinus, 43
AR IR, JF O T LA PSR B I R vk &
T L e R BINREN , P B d s i 3.34 glL. At
FERRAT) Fo en  H 21 R R T AR — R o B A TR
ADC I AT (K. hansenii), 24 11.24 gL,

i T OCHR[18-19] 4 & I T Ak, X AR — & 1 T
b Ak T 5
VFEZHUEDREERE IR AT 4E R, W
it #F B9 J8 (Acetobacter) . 4 B Wt AT H JB
(Gluconacetobacter) . 1441 1% )& (Agrobacterium)
T {4 ¥F & J& (Achromobacter) . ¥ '] K & J&
(Salmonella) . A##T 1% & (Enterobacter) . ##7 [KH &
(Escherichia) . 1550 15 J& (Pseudomonas)&s 17 >
JEEVS Horp ST R R AT R R
L . APPSR L KoH 8 7 (%
FERIK SN R, SRS RS R R, AT
SYEHT —RREFLER AR R . PR AR TN
PR, WIS M EEALBEFT TR (Acetobacter aceti). i
i 24 B0 1o A 0 AL 20 A A Y 1 AR AR A
YR AR, 4ot 16S rRNA JEH P8I KIE A
FUGET, WE WAREEREEATE, mAN G
xylinus 5-2. JT4FER , BiAE ™ 2F 4E R AR BESE A T
R, T Z RIS K T 0 02 o I [RAT A
J& (Komagataeibacter) f& M\ 5 4% fits T 5 J& H &l 43t
S fg—AEr g ERY, R, BEFFEE e
ALY 3 28 T A B S AT s A S R R . H
BT, BT COAF i R R e 2 iR AP R
HZR P ARG WEMILE 14 BT,
4n K. xylinus . K. hansenii , K. europaeus ., K. swingsii .
K. nataicola. K. rhaeticus Z5B%3% AHrgesieian
134 BRI EE 5 A8 13 N, S B TE AT b s 4
Wik 2. [FI), 0fiEss 2] 17 SCkh i HGE )™
YR, MRV EHIREE(S. odorifera) . J&
P23 B R AT B (A, malorum) F1 2B 22 AT B
(L. nagelii), XFRMFTTHERNZHEE T2 FE
XUk R TR EM R, MR
()RR A P43 18 % S e T
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