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1
1.1
D-97 16S rDNA
Arthrobacter nicotinovorus D-97
1.2
Sigma Chemical Co.
1.3
D-97 30g 0.5¢g 0.1g K,HPO, 0.5¢
NaH, PO, 0.5g MgSO,.7H,0 0.4¢ 1L pH7.2 200r/min 40 ~ 48h
1.4
3 500r/min 30min 30mmol/L, pH6.4 2~3
2% 40C 1~2h 12 000r/min
30min 65 % 50mmol/L
pH6.4 10kD 24h 4°C ~ 10C
1.5
50-60U/g  a- 1PUN/g No-
vo Nordisk A/S ~ 60°C 3h DE 0.22pm
1.6
pH6. 4
pH6.4  40°C ~45°C 100r/min 24h 2AG/g Novo Nordisk A/
S 60°C 24h 8 000r/min HPLC
1.7
TLC
5
1.8 HPLC
Waters510 2410 740 7725
Sugarpakl 6.8 mm x 30mm
0.4  0.5mL/min 85C Waters Spherisorb S 5NH, 4.6 mm x
150mm /31 1.0 mL/min 30C
1.9 HPLC/ESI-MS
Waters Platform LCZ2000HPLC/ESI-MS Waters Spherisorb S
SNH2 /o 3:1 1.0 mL/min 30C 6
1.10 “C-NMR

FX90Q Fournier Transformation NMR_ S ectrometer 13C

Hhece o
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22 .49MHz. 89.55MHz.
5 000Hz 200ppm 4ps 2s 5 000
2
2.1 TLC D-97
TLC
1 _ « ” 2 _
R,
1 TLC 1 1 1A 2
1B 1 2
Rf 0.3115 2
R
1 TLC R
Table 1  The displaying results and R; values of monosaccharide and oligosaccharides by TLC
Samples R¢ values Visualization reagent 1 Visualization reagent 2
Glucose 0.5039 + +
Sucrose 0.4196 + +
Maltose 0.3655 + +
Isomaltose 0.2785 + +
Maltotriose 0.2133 + +
Panose 0.1839 + +
Trehalose 0.3158 + -
Enzymatic reactant 0.5024 + +
0.3115 + -
Note “ + " visualization © —" not visualization.
2.2 HPLC/ESI-MS D-97
HPLC/ESI-MS 2 3
2 3 2
3
m/z 341.3 M-1 - 377.2 M+ Cl -

342
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<+— Glucose - +—Glucose

Maltose . «— Maltose

<«—Isomaltose

Fig.1 The TLC analysis of standard saccharides and enzymatic reaction sample
1. Isomaltose standard 2. Trehalose standard 3. Enzymatic reactant 4. Mixing standard samples.
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2 HPLC/ESI-MS
Fig.2 Total ion current chromatogram of trehalose standard and enzymatic reactant by HPLC/ESI-MS

A Ton current chromatogram of trehalose standard ~ B.Ion current chromatogram of enzymatic reactant.
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Fig.3 The HPLC/ESI-MS spectrum of trehalose standard and unknown saccharide in the enzymatic reactant

A Spectrum of trehalose standard B Spectrum of unknown saccharide.

2 ¥ C-NMR
Table 2 Data of > C-NMR spectra of glucose trehalose and enzymatic reactant
Samples Data of *C -NMR spectra related to the three samples in D, 0/ mg/L
Glucose 96.96 93.19 77.35 77.22 75.11 74.29 72.97 71.23 62.40
Trehalose 94.52 74.26 73.88 72.82 71.50 62.50

Reaction sample 97.07 94.44 93.33 77.49 77.32 75.75 74.39 74.22 73.80 73.12 72.73 71..38 62.50

a-D- B-D-
“C -NMR ’
3
3 B C-NMR
Table 3 Data of *C-NMR spectra of standard glucose and glucose from literature/ mg/L

Glucose Origin of data C-1 C-2 C-3 C-4 C-5 C-6
Data from literature 93.3 73.1 74.4 71.2 72.9 62.4

a-D-Glucose
Standard glucose 93.19 72.97 74.29 71.23 72.97 62.4
Data from literature 97.1 75.6 77.3 71.2 77.3 62.4

-D-Glucose
Standard glucose 96.93 75.61 77.35 71.23 77.22 62.4
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1
“C-NMR
7
4
C-1  C-6
C-5
4 B C-NMR
Table 4 '*C -NMR Chemical shifts of trehalose and unknown glucobiose of enzymatic reactant in D, 0/ mg/L
Origin of data C-1 C-2 C-3 C-4 C-5 C-6
Data of trehalose from literature 94.8 73.9 74.4 71.5 71.3 62.5
Standard trehalose 94.52 72.82 73.88 71.50 74.26 62.50
Unknown glucobiose 94.44 72.73 73.80 71.38 74.22 62.50
o Q-
1 1- 1 2- 1 3- 11
“C-NMR ! 5 o a- B B-
c-1 C-T
5 a a-
100 ~ 105mg/L. a- a — Kojibio-
se 97 .5mg/L. a-
90. 8mg/L B C-NMR a -
4
a a-
5 11- 12- 1 3-
Table 5 The chemical shifts of anomeric carbon of glucobioses linked with 1 1-linkage 1 2-linkage and 1 3-linkage
Chemical shifts | 1l Il v \ VI I il IX X Xl

93.1 95.8 93.1 97.0 93.4 97.2
99.8 99.8 103.9 103.9

C-1 mg/L 9.8 100.7 101.3 90.8 97.5

C-1" mg/L 94.8 100.7 104.0 97.5 99.0 105.1 103.9
Note | a-Glu 11 -a-Glu a o- Trehalose [ 3-Glu 1>1 -3-Glu B B- Trehalose [lla-Glu 11 -B-Glu « B- Trehalose

Va-Glu 12 -a-Glu a-Kojibiose V a-Glu 12 -B-Glu B-Kojibiose  VIB-Glu 12 -a-Glu a-Sophorose  V[B-Glu 1—>2 -
B-Glu B-Sophorose Wla-Glu 13 -a-Glu a-Nigerose [Xoa-Glu 13 -B-Glu B-Nigerose X 8-Glu 13 -o-Glu a-Laminar-

ibiose  XIB-Glu 13 --Glu B-Laminaribiose .

TLC a-1 4 a-1 6
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The Product Identification Study on the Isolating
Process of Strains Produced Trehalose

Rong Shaofeng  Zhang Haiping Yang Jing Duan Zuoying Mao Zhonggui
The School of Biotechnology — Southern Yangzte University ~Wuxi 214036 China

Abstract In the isolating process of stains whose endocellular enzymes can produce trehalose on
starch or maltooligosaccharides we discovered the components of enzymatic reactant were complicat-
ed and it was difficult to purify them each other however we have to know quickly whether there
was tehalose in the enzymatic reactant above. In order to make it clearly thinner layer chromatogra-
phy high performance liquid chromatography-electrospray ionization mass spectrometry and " C-nu-
clear magnetic resonance were adopted. The unknown oligosaccharide produced by Arthrobacter nic-
otinovorus D-97 was identified rapidly and this unknown oligosaccharide needn’ t be purified from the
enzymatic reactant solely. The production on starch or maltooligosaccharides by endocellular enzymes
of Arthrobacter nicotinovorus D-97 is trehalose. This research method in our paper can be applied in
the isolating process of production trehalose and other functional glucobioses strains.

Key words trehalose thinner layer chromatography high performance liquid chromatography-elec-

T 13 :
trospray 1onization mass spectrometry C-nuclear magnetic resonance
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