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Production of Alternan by Leuconostoc mesenteroides CBI-110. Jung, Ho-Kwon, Kwang-Nyun
Kim, Hong-Seok Lee', and Sun-Ho Jung. #302 Hankang Building, 184-11 Kwangjang-Dong.
Kwangjin-Gu, Seoul, Korea.. 'Food Hygiene Research Deparfment, Kroea Institute of Food Hy-
glene, 57-1, Noryang-Dong, Dongjak-Gu, Seoul, Korea, *Department of Microbial Engineering.
Kon-Kuk University, 93-1, Mojin-Dong, Kwangjin-Gu, Seoul, Koreq— Alternan known as a kind of
dextran is a linear and cyclic polysaccharide which is synthesized with sucrose by alternansucrase (EC
2.4.1.140) of Leuconostoc mesenteroides. But this polysaccharide is different from dextran in its struc-
ture and other properties. For the purpose of applying alternan for the food, cosmetic, and pharmaceuti-
cal industries, we isolated an excellent alternan-producing strain, Leu. mesenteroides CBI-110. The op-
timum culture conditions were studied to improve the yield, and the activity of alternansucrase was in-
creased up to 33U/mL in the optimum culture media. The concentrations of Mn* and Cu® ions were
0.01% and 0.03%, respectively, for the effective production of alternan. Finally, we obtained 25.6 g/L

of alternan.
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g, tween 80 1 mL, pH 7.5)0.2 &% 28ColA wleks}
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Fig. 1. Comparison of total sucrase and alternansucrase ac-

tivity.
Symbols: A, alternansucrase; M, total sucrase; 9, cell density.
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Fig. 2. Effect of various concentrations of sucrose on cell
growth and alternansucrase activity.
Symbols: W, alternansucrase ; @, cell density.
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Fig. 3. Effect of various concentrations of Mn™ and Cu® on
alternansucrase activity.
Symbols: @, Cu*'; ¢, Mn”™".
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U aF ol E Mn* o} 72 Al A 8 oFAk2 el
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wjz] ol A & 35%H = SV BA BAS ek

Mn*'¢} Cu® % o]o] o" HEZE 3l al-
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324}, alternansucrases F-- A AL o} S S5 o]
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Table 1. Effect of metal ion on alternansucrase activity

Metal ions Relative activity of alternansucrase (%)
Blank 100
Mg+ 96
Ba™ 108
Zn™ 110
Co™* 112
Cu™ 116
Mn** 120
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Fig. 4. Changes of alternansucrase activity at various tem-

peratures of cultivation.
Symbols: @, alternansucrase; W, total sucrase.
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HiSF 29} alternansucrase®| &0 [HEH 29}
pHO| B&t
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CBI-110°] AAF3H= total sucrase®} alternansucrase®]
H) B Fo A% L5 wal th=2chE Lopez-
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o gL vehfgl o total sucrased] A 30T
o4 <F 62 unit/mLEA FHo| ZAHS vellic) Total
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Fig. 6. Effect of pH on alternansucrase activity
Symbols: @, citrate buffer; B, acetate buffer; A, phosphate buf-
fer; @, borate buffer
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#gAdo] ZrAEAH(Fig. 6). o9 Wi =A% al-
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Fig. 8. Determination of molecular weight for alternan(Ve,
elution volume; Vt, total velume),
Symbols: @, dextran marker; B, alternan.
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sodium acetate buffere}4] 2}7} dextranase@ )4
2 F, A Akl el AAE sl o] wsls
DNSHi{4]1e.2 #4% A= Fig. 99} gk}, Tk
total sucrase A& 7-9-oll= YAH Ao F
F7He & 9 sl 3] alternansucrase AHZ9)

ol B A9 gl Ao v)gke) R
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Fig. 9. Decomposition degree of each product by dextranase.
Symbols: @, polysaccharides; M, alternan.

7b SlH et o) HAade) £3H o} AW dextrano]E}
a1 A2

UHFH 02 Leuconostoc mesenteroides’t BAYsle )
FR-= Al 7ER7E 2%k s, R BRs gubdel
dextrane]®], ¥ WA= alternane]z, 4 WAl w 3}
119] sucraseol] 93l BAtEE B84 cdFold, o)z
g B84 bR it oelrta) ARde) EAgic)
[7,8,16]. 22t B A gl AFFE dA A T4
< B84 oGRS AgakstA] siola, dextranaseed <
3} Ao Ha=lx] Wgkew g tlE sucrased AAAR
alternansucrase ¥ o2} AZrElgic), wlepd RE31 4
U2 E FAE o]4% alternan AAte] 7Pl A
< Falslsid,

2 o

2 A7l = alternang wFF Qs F5F, Leu-
conostoc mesenteroides CBI-110-& A3} alternan A
A A% #H4 Adzae 2alsin. AWE 7325
5% sucroseS -H-a MRS s 2]ol|A] wfoFaled e A<,
meF 4549 alternansucrase S48 ZARE FA3), B
28 o8 FFES AR ¥ 33 U/mLe] 4L
B glem, HA3sa] oo ARz AgAE 12 g/L9
alternang @iyt HAsH grarzAda] 2w oja
T 256 g/LY alternang 2¢ 5~ Uy B 739
AL 2A 3 ol qloiA] 7 2 ofeke Foidd
Z71& Mn*'9} Cu* ionSelglor 2 A% 24
S o183 ol5 F% o) o] Ao AR LB o33}
& F= 7)ol Hape] AR A} E4 Ao ke &
718 ohe #47} alternansucraseE A4 7o) oS
Hodgiches AL FA¥ ¢ Aol WA alternan?)
AL MW 500K o4} MW 213K2} 744} alter-
nang FH £HUE sfe] o]Foz glom, MW 67K.
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20K, 20K®] #¥2}9] alternank &A%t Q&8 <&
= qlgdcl. 23 AAE E37F alternansucrase 400
22X AZE F4 o] d3s AR A ¥8 A
A& A% & £X9 alternans A4 4= il
AzZtEe], A 84 2D A7k Ads 7PHE g Al
HAE-Z oF7ke] fructose® P 4 ST Z alter-
nan®] 449l Aol Fste] 73k Ao Azt
3 A=
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