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Abstract

Glucansucrase is an enzyme classified as a glycoside hydrolase (GH) 70 family, which catalyzes the synthesis of
glucooligosaccharides with a low molecular weight using sucrose as a donor of D-glucopyranose and maltose as a
carbohydrate acceptor. In this study, glucansucrase-producing lactic acid bacteria strain was isolated from the fer-
mented foods collected in traditional markets, and the optimum conditions for the oligosaccharide production were
investigated. The strain CCK940 isolated from Chinese cabbage kimchi was selected as an oligosaccharide-produc-
ing strain due to its high glucansucrase activity, with 918.2 mU/mL, and identified as Leuconostoc lactis. The opti-
mum conditions for the production of oligosaccharides using Leu. lactis CCK940 were to adjust the initial pH to
6.0, add 5% (w/v) sucrose and 10% (w/v) maltose as a donor and acceptor molecules, respectively, and feed 5%
(w/v) sucrose at 4 and 8 h of cultivation. When Leu. lactis CCK940 was cultured for 12 h at optimum conditions,
at least four oligosaccharides with a polymerization degree of 2-4 were produced.
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Glucansucrase (EC 2.4.1.5)= glycoside hydrolase (GH)
70 family®ll £3}= G4 2, sucroseE D-glucopyranose] 3
oA EAFZ o] &34 thedgh glucan} glucooligosaccharide
o] 84S Fista, maltose?t 2 F8A EAFe] EA)
stell LA polymer Al AEA4=F 2] ge] 43S
Zwn g th(Kang et al., 2014; Shukla & Goyal, 2014). ©]&]
st FoA o} 8A 2] HE-E-2 maltoset} isomaltose2} -2
&4 kel EA) ol A FAA EA] sucroseE -
3 ¥]o] U2 D-glucose”t TEAZ Ao FHET} 1
Z7tEAA &elage] A B th(Patel & Goyal, 2011).

Oligosaccharide &/l #Ho3l= G 4o= glucansucrase
o]2]ell dextransucrase (EC 2.4.1.5), alternansucrase (EC 2.4.
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1.140), mutansucrase (EC 2.4.1.5), reuternasucrase (EC 2.4.
1.5)7} A THHeincke et al., 1999; Leemhuis et al., 2013).
Dextransucrase<= glucose AF0]2] o-1,6 20| 50% ]3]
dextrang- $1433}3, mutansucrases o-1,3 A 0] 50%°.2
T4 E mutans A 3CE Alternansucrase™= o-1,3 233}
o-1,6 2%°] ZE YElYE altemans A A5,
amylosucraset o-1,4 A0 21t o] F0)Z amyloseS 4
3tH(De Montalk et al.,, 2000; Coté et al., 2005; Joucla et
al., 2006). o] g G452 glucosyltransferase (transgluco-
sidase) 442 AU o] FA3}A prebiotics BF3HE<]
galactooligosaccharide, oligoalternan 52| €8] 132 8%
o2 AT 4 lor, A HE 2] LFS prebioticsEA]
o] kA A o] 84 o] ETH(Naessens et al., 2005; Monsan
& Ouarné, 2009; Lee et al., 2016).

Bindels et al. (2015)°] 233t prebiotics®] A=
el 2tE]o] A7l 0|2 55 Fe Mlte F4& X
71e, AgA oz gy dashy AEMA e B2
o] Stk o] g prebioticsoll= IEZA S Z fructooligo-
sachharide, galactooligosaccharide, isomaltooligosaccharide,

cyclooligosccharide 5¢] €& A ATt ST oA

W > o
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ojluf TR R AFd A8, 1 Yo AlE, Aok &
of, sPAEFAIGANA] A ZA ©]8-E 7| = SHHRemaud-
Simeon et al., 2000; Lee et al., 2016). L T 2]Fol o]&
g e 23T prebioticsZAM AA FL FFES
FE= A3 Bl E]o] 011:13] 2 7% ak)\} T8 uAE
o] A 1, 8l mAES] A% A, & AL s=
<7t & Z928HE 9 LDL S &EHE 4 5o a3
£ EPATH(Putaala et al., 2011; Costabile et al., 2012).
Glucansucrase= T2 4kto] AAI=H], Leuconostoc,
Lactobacillus, Streptococcus, Weissella spp. 5°] A2l
B 7ol Jti(Wenham et al, 1981; Johansson et al.,
2016; Song et al., 2016; Heng et al., 2017). AX7A] Leu.
mesenteroides”}t VSl glucansucrase 1= o] HAT
o] Ao, Leu. lactis®] glucansucrasedl] 3k A= 719

oo} A3 91A e A olr,

N

g2 Z 0 ZHE glucansucrase &

L T dEaE
AL AYE fAEFE B S 45 54 2 a4 &
AL s, AA S F5 olgste] 21T A
S 93 A =4S 2ARISEY

e o

=210 MM8SZ2 XUz T2 22

Glucansucrase &S AUEe FAHFFE E28]317] 93t
of =l 2171 A9 AAFAA Tt AXY AT
I e LaAE JAF 5 F 123%%94 AES L3

o FAATE FEEATh YU AF 10 ol 1092
0.88% (w/v) NaCl &S H7}sle] #2313 & PES agar
plate (2% (w/v)2l sucrose’} # 7}E phenylethyl alcohol
agar plate (Becton, Dickinson and Company, Franklin Lakes,
NJ, USA)oll =@ale] 30°Coll A 48A17F wlj sl HAA
< H &= colonyEs AEetth A #5= BCP plate
count agar (Kisan Bio, Seoul, Korea)oll <=4 wj<3t &
WA S 20% (viv)9] glycerol (Duksan, Seoul, Korea)}
EF3ete] -80°Col FHHRESI] ARESlATh EEATE
ALE-H Leu. mesenteroides KCCM 354712 (AH)SH=5+
3] Fd A EEEAE (Seoul, Korea)oll A £%F vk

o} Abg-stelLt.

Glucansucrase &4 2N &8

Attt A4ksls glucansucrase 8432 4317 9
3t LM HIA|(Kim & Robyt, 1995)° 2% (w/v)2] glucose
£ Artete] TS o= ARESH AL, 2 A ¢l glucose
AL 2% (w/v)e] sucroseE F7Fste] £ vjgH o= ARG

EIa= °*H_1L-r«l THIY S 2 wFHel 2% (viv)7t
HEE HE3 5 30°CoA] 244 7F vj g }04 27,237><gi
o 1%31:5P°4 dojH AF5de gAY 24 4

5%'\_

S Za 402 ARE-E T Glucansucrase S4~ 24
A2 Yamaner et al. (2010)2] WHS A5l A 39T
7182 ARE-3F 450 uL2] 150 mM sucrose (in 25 mM acetate
buffer, pH5.4)°l Z& 4 50uLE #H7Fe 5 30°Coll A
207 B4 WS Rt B4 vhg A9 A E §
el S Somogyi-Nelson *H (Nelson, 1944; Somogyi,
1952)0.2 kst a4 S-S S5k a4 &4 A
2 93 FFF4AL 0-1 umol®] D-fructose ©]-&-3Fe] ZHA
StRom, a4 lunite FoF ZAA £ 1 umold]
D-fructoseE B4 F U= T4 Fo= st

_ll}lr

ool 24

AT 8 S
(Becton, Dickinson and Company)®l] ¥ %3t &
ZHYH AEE F83 Y5 AccuPrep Genomic DNA
Extraction kit (Bioneer, Daejeon, Korea) o] &3t Ax
Ate] W of wlgl genomic DNAS A= S RS
b2 genomic DNAE 16S rRNA 11‘731} A7IME 4
Ao A}E238= universal primer$! 27F (5-AGA GTT
TGA TCM TGG CTC AG-3)9} 1492R (5-TAC GGY
TAC CTT GTT ACG ACTT-3") primerS A}-&3}o]
polymerase chain reaction (PCR, MyCycler, BIO-RAD,
Hercules, CA, USA)S 339 SZ% PCR 4t&E2
Wizard SV Gel and PCR clean-up system (Promega,
Fitchburg, WI, USA)S ©]-8&3te] Attt AA|E PCR
2HE-& Bioneer (Daejeon, Korea)oll 2]Z 35l ABI PRISM
3700 DNA Analyzer2 @714 €S FA4 8t 2 A3+=
BLASTN 32 =2 73 (https://blast.ncbi.nlm.nih.gov/Blast.cgi)S
©]-83}%] GenBank (https://www.ncbi.nlm.nih.gov/genbank)
9] ribosomal DNA @71X €3} v]wstdon, A7 4]
4532 ClustalX 2.1 Z = I (version 2.1, Larkin et al.,
2007)2.2 2443} 3L Mega 6 ZZ 1% (version 6, Tamura
et al., 2013) ©]-&-3}4 phylogenetic treeE 2Hd 3153 T}

st FAabFFE MRS HIA|
Hfj oFol o

Sucrose®2} maltoseZ 0|28t 22| = A XA =7 Sh

A T g 2% (wiv)e] glucoses H71sH LM
WA S AFEEFe] 37°CollA] 18A]7F Bl A, &8s
AR Al 1% (viv) BEITE oA AR ARS-g
sucrose®t T8A FAE A3 maltosed] FEE AR 3t
7] $18+ glucose?t H7F=EA] %2 LM HiX| ol sucrose2t
maltoseE 1:1 H]&Z 3t 27+ 2.5, 5.0, 10.0, 20.0% (wW/
v) FEE Hrtete] AAE S8 ES gRIskA, IN
NaOH$} 1N HCIE ©]&3le] pHE 6, 7, 82 vl Al7F %
AotaA S A HA FAAA EAe A &
7ol w% B HA pHE AAsth E3F sucroset
maltose®] F=HE ZH2}F 2:1, 1:1, 1282 ZA5}] FoAA|
pel A w2 FEHIE HAS SN, A

r
Jo
il



Leuconostoc lactis CCK9402] Glucansucrase 4ol ogt 2|7 A4k 223} 385

A2 maltose, melibiose, fructoseS ZHzt H7}3le] &4

/
I AL A% HA FeA BAS AP S

High Performance Anion Exchange Chromatography
£ 0|88t 22|nE 24

22| ¥ (degree of polymerization, DP) 42
Fabt T oS 27,237xgoll A 287 A4lEel st

SEl
Aede AMEIAAL, WY 45N S CarboPac PA-100

column (4x250 mm)3 CarboPac PA-100 guard column
(4x50 mm)S 23 Bio-LC (DX 500 Chromatography
System, Dionex, Sunnyvale, CA, USA)E ©]-&3}4] high
performance anion exchange chromatography (HPAEC) %
o2 A9t AE71= pulsed amperometric detector
(PAD, EDS50, Dionex, Sunnyvale, CA, USA)E AFE-3}342
™, 1.0mL/min®] 402 MPsiditt. S8 d w2 S 9
3 o]l5do2E A% 20274 150 mM NaOHE, 20-
25874 = 150 mM NaOH:600 mM sodium acetate (in
150 mM NaOH)Z 60:40914] 0:1002] =TS Aol
T, 25-40%7HA = 150 mM NaOHE AHE-313th A E+e
10 LS FYaen X¥FYOZE glucose?] FA(DP
1-7)& CarbosynthAH(Berkshire, UK)ollA] F+¢ 3oy Al-8-3}
[ex]

AA

dnt g 3
=22|0Y M52 KUe il 222 84

GlucansucraseE A2bsh= Fabda=9] #28& $I8iA
W 217 9] A A gelA HAufshe 7 AEFES 9
it T AA 4%, HAF 2%, AR 265, AR
%, AT 4%S T8t 7 AF Holl EAls= fAk

stk FHg Alg Well EAlste AT

PES agar platedl|*] 28-S Yeille= 141455
93, ©] T glucansucrase S UE= 4FE 234F
2 IR gk B AFANA Bfetal U= A
F % PES agar plateol|A] HE4E Yehle 5= 185
o= AL, glucansucrase B3-S YEll& 45+
37HEFE FRIFTE o5 EEldoezE F, &, 7,
Folu I FO8 g oy, 53] Ao EEdE
dTE] 24840 =4 SHHAJTE T vIAA]). & A
TolA EHFE FFE AES Leu. mesenteroides KCCM
354719 glucansucrase €742 123.3 mU/mLE YERN AT
HEAAE JeRN L glucansucrase &4 0] =2 H2] fAHt
T ZolA wiFA oA E2lE CCK940 w57} glucansu-
crase B4J0] 9182 mU/mLE 7H8 =9t7] wjiol] & A
o] &Y A #F=E Adele] 45 74 2 AT
A HA s A+E st

A7 ks CCK9409] 16S rRNA fd2F 4714

N o

== 1
T= T

I

gd& AAS T o]& ©]83} phylogenetic treeE 2}/J
A3} Leuconostoc lactis DSM85813 99%9] ‘&3S 1]
M w2 FAMEE YERIS] W& & #FE Len
lactis CCK9402. 2 &7 ™™ 3} thFig. 1). Moon et al.
(2015)°] AFellX= AX MM E2]E Leu. lactis EFEL005
7} sucrose WiAtoll F#o] U= glucansucrase, invertase,
sucrose phosphorylase 59 +AAE A|d Zo=w A3t
o] & A9 #ok FARE 548 AU I

HHQIHS| pHOY| (2 22| 0T MM =|Mst

A€ Leu. lactis CCK940 #F5 ©|&3to] &2|3%
Agel HA 27105 kit Sucrose$t maltose7t ZHF
20% (w/iv) A7FE LM BiAS Leu. lactis CCK940 Fn) %
NS 1% (viv) HE3F] 30°CoNA] 130 rppm o2 Hl k31
o HE F 5-12717%F 5w} AlZF pH 6.5+0.10] H =5
I N NaOHE AR&-sto] 283k, 12417 v 5 vk
A5 Fo] g AE-S Bio-LCE &2l 455 W
3171 A WA E ®2A3 A3} sucrose= retention time 6.7
ioll, maltoses= DP 29] 912191 7.63 YeEbTh(Fig. 2).
Leu. lactis CCK940 ¥l & 12A]7+oll A 2] vl oF Ao
A1 sucrose®} maltose peak”} AFEFHAL, glucansucrase 2}
S ]3] sucrose’} 3= ] glucose (retention time 3.6
)9} fructose (retention time 4.1%-)7} A = At FEIH
retention time 7.7+ ©|$F--E DP 2-49] He|ollA 471 <]
peakE°] A= FFo 3 sucrose} fructoseZF-E
ole] Zejarge] Aol =AU

AR W Al FTE AAsEE A T 2 {14
of oJs wjFet ] pHe M AIZko] Aol wet 7hasstar,
o] 49 aagAo] AE ol Ead Aike] A sE
7] Wit &g G822 kS A= vt <]
pH7} A 3}=A] R=F slefof gk} (Tsuchiya et al., 1952;
Velikovi¢ et al., 1992). wehd 22|29 HAS 93 v
o] HZH pHE ZAFs7] 918k LM wiA| 9 sucrose<t
maltoseE 22} 20% (wiv) F71er & wix]¢] pHE z+Hzt
6, 7, 82 243 U Leu lactis CCK9402] FHlj
1% (V)= AFsAH. HF 5 i Al s Fd o] pHE
vzt 6, 7, 82 ZABFHA 30°ColA 130 rpmeE 9A|7F
EF v oh Wi Ao B #A4E st
2 A3} Fig. 30 vebd nke} Z2o] DP 2-49] W2 ol
A F N9 peakE AT 4= AT pH 602 4
Hj x| ol A fructose (retention time 4.1%)7} 714 =& F=
2 3ZEAE=), ol glucansucrase?] A S 2 sucrose®
T el Eo] AT BdE &EF FolA DP 3-
4 Ayololl MA®E &) (retention time 10.5%)S E
T ARELDRE Gt |l &8LF peake] At WA
S SHIgk A3 pH 24 S sk &2 A2 4.1, pHE 6,
, 82 X33 AL zhzk 238, 177, 17.82 YERY pH 6
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¥
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Leuconostoc gelidum DSM5578
Leuconostoc gasicomitatum LMG1
Leuconostoc inhae IHO03
Leuconostoc miyukkimchii M2
Leuconostoc kimchii IH25
Leuconostoc rapi LMG 27676T

Leuconostoc carnosum NRIC1722

Leuconostoc palmae TMW2694
84_|_7 Leuconostoc citreum ATCC49370
Leuconostoc holzapfelii LMG239

Leuconostoc lactis DSM8581

Leuconostoc mesenteroides NCFB

Leuconostoc pseudomesenteroide

Leuconostoc fallax DSM20189

—— Leuconostoc durionis LMG 22556

100 I Leuconostoc fructosum KCTC 354

94
100
96
99 I: CCK940

100

—L

Leuconostoc ficulneus 157463

P

0.01

Fig. 1. Phylogenetic tree of isolates CCK940 generated by neighbor-joining method based on the sequence of 16S rRNA gene.
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Fig. 2. Bio-LC chromatograms of culture broth of Lew. lactis CCK940 using LM medium supplemented with 20% (w/v) sucrose and
20% (w/v) maltose (upper panel: before culture; lower panel: cultured for 12 h).

o] EE|ary Aol HAQl Ao E RISt Kim et al.
(2010)] AFolA = AAAA F2 AR Leu lactis
EGO01 glucansucrase®] &4 A4S 913 4 pH7F 5.0
olg} R3}AA, Kim & Robyt (1995)= dextransucraseS
A28l Leu. mesenteroides B-7422] EAHo|F9] #H
a2 A2 pH M9E 55582 Baste], B A Ao
2 pH7F 691 AZe} FrAFekS T

SOA| X2t =35 2XHH 20| [HE 22| 0T MM =|&S)

2 S %t A EAep 84 Exle] F
A F=E AA37] fstd LM uR| o] FogA A1
sucrose?} & E22l maltoseE 2+7} 2.5, 5.0, 10.0,
20.0% (wv)Re] F=7F HEE H7keE & fATe] F
HFNE 1% (viv) HEd ok 30°CollA 130 ppme& 9
AIZE &)t viFstTh ZF Az 2 iy 35S Bio-
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Fig. 3. Bio-LC chromatograms of culture supernatant of Leu. lactis CCK940 using LM medium supplemented with 20% (w/v)
sucrose and 20% (w/v) maltose with non-adjusted or adjusted to pH 6, 7, or 8.
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Fig. 4. Oligosaccharide production of Leu. lactis CCK940 using LM medium supplemented with 1:1 ratio of sucrose and maltose

(A: 2.5%; B

LCZ #25}] sucrose, maltose, DP 3-4 Alo]e] &1
peak®] gt WA S A5 th(Fig. 4). Z A3}, sucrose
o} maltoseE 2.5% (WY H71eEAS 73-F, wE 4712
ool I AwEo] z+zt 0.6, 1.6% (wWiv)7F Z=313
3L, SR HlF 4XZE o] T ol FUbeHAl @4l
A A A = A THFig. 4A). Sucrose} maltoseS 20%
(W) H7Vstle 5o, wiE axb ol ZhzE 194,
18.2%7F A3 AN AL, SE|arde] A g 5417 o]

SHE] A ] SEl T AAESET =" o' YER
tH(Fig. 4D). Sucrose®} maltoseE 5% F7}et9S of, vl
AN 7o) sucroseE BT ARSI, 2AEFH sucroseE
lste] FoAAe] FAE O o] i A dof
A eEt}(Fig. 4B). 10%2] sucrose®} maltoseS 3 71sh
AAE 5% Ao} FAFFA =, vl 44 7H sucrose
o] Tt WFe R ZQUIL, oAbl = A9 AR £
o] o oY AR S Th(Fig. 4C). ot Ao

w2} AR E sucroses 27] L e FEE UM

5.0%; C: 10.0%; D: 20.0%) based on Bio-LC chromatograms. ®: sucrose; A: maltose; m: DP 3-4; x: pH.

FH o B2 2] AAgo] o]Fod Aoz Hets)
ATh Seo et al. (2007)2 85% (wiv) °lF ILEEQ

sucrose®l| A1 Leu. mesenteroides NRRL B-512FMCM<- Hjf
S5t S w, isomaltoseE H]E3}e] sucrose?] isomer?]
palatinose} leucrose”} AJ/d E T B 73193, Robyt &
Eklund (1983)2] 9ol X & dextransucrase 243 AU+&
&3t FoAA FAE
H 22 maltose, isomaltose,

Leu. mesenteroides B-512FE  ©]
sucroseE AFE-3aL FEA

nigerose, turanose, lactose, cellobiose, melibiose, D-fructose

T2 AT S FAA EA FEA EAe] HlES
1112 31 2.7%2 H7FelS Wl maltoseE 84 EA}
2 AREske Zlo] S8 A 7 2 AoE YE
%o

ToA| e} FE&A O] BA

HES7IU vl e EoAE &
A
[e]

el =S} £ 2 JFE F7] uli, 4]
AFE 7o 2 uiA] Wo] FA A1 sucrosed] F%
E 5% (W) 2 135, 84 B3¢ maltosed] &
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& 2231 sucrose$} maltose] A FLH|E AV
t}. Maltose= 5%<] sucrose’} F7FE LM HjA] o] 2.5,
5.0, 10.0% (w/v) S=Z ZtzF 718k, pHeE o AlZF
pH 6.0£0.12 Z7d3lA ). 3k wl<F 4, 8A17+o= sucrose
E 5% (wv)d FE7F HEE F7159 thFig. 5). 271

(A)4o 8
3 |
4
3
220 | 1 4%
(]
= l
S10 | 12
[}
14
0 0
0 4 8 12
Time (h)
®) 4o

(2
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Relative peak are.
=
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Fig. 5. Oligosaccharide production of Leu. lactis CCK940 using
LM medium supplemented with 5% (w/v) of sucrose and 2.5%
(W) (A), 5.0% (w/v) (B), or 10.0% (w/v) (C) of maltose based
on Bio-LC chromatograms (arrows indicate feeding of 5% (w/
v) of sucrose). ®: sucrose; A: maltose; m: DP 3-4; x: pH.

JCEREER

maltose 3 7}°] 2.5% (w/v)¥ 745, maltose= Bl 84
ZF Uloll 2% &H|EUSL, DP 3-4 Afelo] EXjshs &

3% peak®] At WA 8AIHA] 17.7874A] S7HIEH
o] % 12A]7Fol & 6.08F 743} tHFig. SA). Maltose2]
Z7] FE=7t 5% (wv)E ull, vlE 8AIZHR Ol maltose= A
o] ZHEo] 08% (wiv)7h FHESAAL, o wf FAA<
sucroses H7Fstod e FEA o] FA 2 Qlete] ST F
7} e HEEA] E9THFig. 5B). Maltosed] %7] B%
= 10% WAV)E 39S A%, #l g 12474 maltose”|
1.5% zrEskiar, Z8arse] A2 A& o] peake]
o] & o] maltose 271 FE7F 2.5% (W)Y 5% (wiv)el
749-H} =9 TH(Fig. 5C). webA &8s ALtstr] 9
Sk 24 AL ZE sucrose9} maltosel] %7] FEE 7}
Zt 5% (wiv)2b 10% (Wv)E Z7FsE 3 o 48703 84
ZHAoll sucroseE 5% (wiv) H71ehHeE AoZE FAFS
Leu. mesenteroides NRRL B-512F= sucrose2} maltose2]
Hlg&o] 2:1 (10%:5%)°131S o, DP 3-99 33d3al= iso-
maltooligosaccharideE 473 8}= glucose thH] F&°] 91.5
Z YUEFtH(Lee et al, 2008). Iliev et al. (2008)2 glu-
cosyltransferase &3-S AU+ Leu. mesenteroides Lm 28
o] EAMe|FE ©]8-3t sucrose$} maltosee] H]-&S 2:1
I 712 39S W, AAE LB ATe] v 2:19] H&
oA 7Hg =kt

T2He MY

Glucansucrase®l] ©]-8%= 484 ol= maltose’t 7 &
o] o] &HX| 9t of] FF{e| F&A|7F EA]5k=1, maltose,
melibiose, mannose, panose, isomaltose, fructose, raffinose,
leucrose, galactose 5 °] T&A LAZ o]&H F Ut
(Koepsell et al., 1952). Leu. lactis CCK940 w<F Al &<
A ZA 5% (wW/v) sucroseE H7FSIAL -8A 24 maltose,
melibiose, fructoseE ZHZ} 3% (w/v) B7138159S 739, ul
& AT O A= &8 31ES Bio-LCE ERISHATH
(Fig. 6). Z A3} TEAZA maltose®] &4 Al DP 2-4
H HolA F 4719 peak’t HEE A2, melibiosett
fructoseE TEA R ©o]&3AUS AFolle ST NS

srelsr = AT WA Lew. lactis CCK940-S L3 11

-
- LSs217eea2
3 LT3

eci]
ED_1
=

o5

a5 70 75 50 F 50 55 100 5

Fig. 6. Bio-LC chromatogram of the culture broth of Leu. lactis CCK940. 3% (w/v) maltose, 3% (w/v) melibiose, or 3% (w/v) fructose

as an acceptor with 5% (w/v) sucrose as a donor molecule.
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