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D-Tagatose Production from D-Galactose by Enterobacter agglomerans TY-25. Sang-Yong Kim,
Hoe-Jin Roh and Deok-Kun Oh'*. Tong Yang Confectionery Co., R&D Center, Seoul 140-715,
Korea, 'Department of Food Science and Technology. Woosuk University, Cheonju 565-800,
Korea - A variety of microbial strains isolated from soil were tested for their ability to produce D-ta-
gatose from D-galactose. An organism that can convert D-galactose into D-tagatose was selected and
was identified as Enterobacter agglomerans. The cells grown on the induction medium containing 20 g/
[ arabinose were found to the best conversion potential among different carbohydrates and the conv-
ersion yield was about 15% when 20 g/l galactose was used. The isolated crystals were obtained from
the culture broth after the purification process such as treatment of ion resins, crystallization, and dry-
ing. The recovery yield was 70% after the purification. The crystals were identified as D-tagatose by
the infrared spectroscopy, HPLC, specific optical rotation, and melting point.
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Fig. 1. Isomerization of D-galactose to D-tagatose.
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g£oke 2 %] D-galactose 20 g/, yeast extract 1.0 g/!,
(NH),.S0: 25g/, KHPO, 24g/l KHPO, 56/,
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g3l 30CoA W] Avte dFEE FAHLE single
colony® A3 5 o5 AHE gFES D-galactose
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Table 1. Microbiological characteristics of the isolated strain
TY-25

Growth at 5C~457C
pH 4~8

Gram reaction —

Spore formation —

Acid fastness -

Indole production —

H2S production —

Vogas-Proskauer test +

Methyl red test +

Decarboxylases Ornithine — Arginine —
Lysine =

Urease -

Oxidase +

Catalase +

(Gelatinase +

B-Xylosidase -

Assimilation of carbon source
D-Glucose + D-Galactose +
Sucrose + Dulcitol +
D-Xylose + L-Arabinose +
Citrate + Glycerol +
D-Rhamnose + Erythritol +
Ribitol + Galactitol +
D-Mannitol  + Inulin -

Acid production
D-Xylose + D-Mannitol +
[-Arabinose + Maltose +
L-Rhamnose + Lactose
Sucrose - myo-Inositol —
Glycerol - Sorbose -
Sorbitol - Raffinose -

Reaction to O, Facultative anaerobes
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Table 2. D-Tagatose production of Enterobacter agglomer-
ans TY-25 cells grown on different carbohydrate

Carbon source D-Tagatose (g/l)

Erythrose 2.6
Arabinose 3.0
Ribose 1.8
Xylose -
Galactose 0.3
Glucose -
Sorbose -

Galactose (g/L.)
Tagatose (g/L)

Time (h)

Fig. 2. Conversion of D-galactose to D-tagatose by Entero-
bacter agglomerans TY-25 grown on arabinose.
D-Galactose(QO) and D-tagatose(@®)
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QF (z/h)  Time (h) Ref.

Microorganism Galactose (g/) Tagatose (g/l) Yes' (%)
Mycobacterium phleii 40 0.9 2.25 0.002 504 (2)
NCIMB 8573
Lactobacillus gayonii 40 0.5 1.25 0.001 504 (2)
NCIMB 7230
Enterobacter agglomerans 20 3.0 15.0 0.214 14 this study
TY-25
Enterobacter agglomerans 20 0.1 0.50 0.004 24 control
KCTC 2564
“Tagatose yield from galactose, "Volumetric tagatose production rate.
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Atk o]-2o] AAE Lole] D-tagatoseZ FA ==
3219 oF2 2.4 gol%it}. o] 818 40 C@I’H e 0 { ] ] i

Ao EAo] A4 d7z] kit o] AHAd 3o 99.
9% ethanol—‘—’- ?“?}3}“4 2. Zg—% 3'4"31-4 éﬂ% drt. o]
;q;r- ,A]aq HZF éﬂﬂ aéo;j ) z—l;{-]l,].zlﬁ Ea‘]-@:i ‘(}g/g
2] D-galactose Bj#] 1 [25€] 2.1 go] A=x7A]-E A}

A7 o] D-tagatosed= EH3b7| ¥ D-taga-
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+ 131~132T<% et vl # = (specific opt-
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A&t 74 ZAHe] FxE Yol ] 3o infrared

Al o ai .?}Xl peak”7} &= 11, ©]F 3000~3500
cm™'®] peakv -OH peakel$lsr, 2500~3000 cm™2
peak+ -CHZ #&2] stretching peakel %3, 1500~2000
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frared spectrum, HPLC, w1452} B4 -& v 23}
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Fig. 3. Infrared spectra of the authentic D-tagatose and the
product.
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