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Mass production of 15N labeled DNJ to evaluate the absorption and excretion of 1-deo
xynojirimycin

KIMURA, Toshiyuki
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Mulberry leaves have the unique ingredient called 1-deoxynojirimycin which suppres
ses the postprandial blood glucose, so that are considered as the food materials which are expected to pre
vent diabetes. Sufficient safetﬁ assessment of DNJ is necessary to be widely accepted as the functional fo
od material in the market. In this research, we tried to clarify the absorption, distribution, metabolism
and excretion of DNJ. We established the mass production method of DNJ by using fermentation technique, fo
Ilowed by succeed to produce 10g of the purified 15N labeled DNJ. We orally administrated the purified 15N

labeled DNJ to rats, now studying the mechanism analysis and safety evaluation.

DNJ



5 1
Q0L
1
a a Gl
a Gl
1976 a Gl
1- DNJ
DNJ
DNJ
DNJ
DNJ
DNJ
LC-MS/MS
DNJ
LC/MS/MS
15N
DNJ 10
By DNJ
15N
DNJ DNJ
N
DNJ
DNJ10g
D. C. Stein et al. Appl Environ
Microbiol. 48 (1984) 280-284 DNJ
Bacillus subtilis
DSM704 DNJ C

K,HPO, 14 g/L,
KH,PO, 6 g/L, MgSO,7H,0 200 mg/L, (NH,),SO,

2 g/L, MnSO, 1.7mg/L, Fe,(SO,)3 28 mg/L,
ZnCl, 7 mg/L, CaCl, 150 mg/L C

5%(w/v) 37 5
5% v/v
DNJ
DNJ S. Onose etal. Food
Chem. 138 (2013) 516-523 HILIC
MS/MS DNJ

Bacillus subtilis DSM704 DNJ
DNJ
DNJ Bacillus
Streptomyces
DNJ Bacillus

Bacillus amyloliquefaciens DSM7

DNJ
C
c N
C 0.5-7.5% N 0.08-1.2%
DNJ
4L
Amberlite IR120B
0.5N
Dowex 1x 2
15N
20L DNJ
DNJ BN
DNJ LC MS/NMS H-NVMR
DNJ
Bacillus Storeptomyces

Ezure et al. Agric. Biol. Chen.
49(1985)1119-1125

Bacillus

Bacillus subtilis DSM704

DNJ 0.4 mg/L
0 mg/L 0.5 mg/L
0 mg/L 0.9 mg/L
1.4 mg/L 0 mg/L



1.2mg/L
0 mg/L
0mg/L Stei
1000 mg/L
1000 mg/L
mg/L 2 mg/L

DNJ

DNJ
DSM704 DNJ 1g/L sup

Bacillus
amyloliquefaciens DSM7

Bacillus amylolique

0.8 mg/L
0 mg/L
n
1000 mg/L
20
1 mg/L

Bacillus

faciens DSM7

DNJ 123.7 mg/L
88.5 mg/L 176.0
mg/L 503.3 mg/L
1023.4 mg/L 62.2 mg/L
210.2 mg/L 244.3 mg/L
DNJ
Bacillus DNJ
Lorraine

F. Lorraine et al. Chem.
Bio. Chem. 12 (2011) 2147-2150

DSM7

0.2%

1g/L

1400.01

1200.01

1000.01

800.04

DNJ(mg/T)

600.07

400.07

200.07

00~

DNJ

Lactose 0.5% 1.0% 1.5% 2.0% 25% 3.75% 50% 625% 7.5%

(NH4),50, 008% 0.16% 0.24% 0.32% 04% 06% 08% 1% 1.2%

1 CN (6.25:1)
amyloliquefaciens(DSMT)
5 )

B.
DNJ 3 &

4L DNJ
DNJ 1
DNJ 1.8 g/L Amberlite
1R1208B 59.5%
Dowex 1x 2 DN  3.9¢g
52.2
1 DNJ
DNJ conc. .
(Lia/mL) vol.(mL) DNJ(mg) yield

18620 4000 7456.0 100

amberlite

IR120B 3100.0 1430 44330 59.5

Dowex1x2 2640.0 1475  3894.0 52.2

1By 20L

DNJ DNJ
109 LC-MS/MS
DNJ  MRM (m/z 164/69)
(m/z165/70) 2
DNJ 15N
H-NMR

2004 2l
2 BN DNJ  LC-MS/MS
TSKgelAmide-80(2.0x 100mm;
3um) 40 0.2mL/min
/ (0.1% )

S_.E., T. Kimura, K. Nakagawa, T.

Miyazawa, T. Tsuduki et al.,

1-deoxynojirimycin attenuates high

glucose-accelerated senescence in human

umbilical vein endothelial cells. Exp.

Gerontol ., , 55C (2014) 63-69
DOI: 10.1016/j.exger.2014.03.025

T. Tsuduki, T. Kimura, K. Nakagawa, T.
Miyazawa et al., Intake of mulberry
1-deoxynojirimycin prevents
diet-induced obesity through increases
in adiponectin in mice. Food Chen.,

, 139 (2013) 16-23
DOI: 10.1016/f.foodchem.2013.02.025

S. Onose, K. Nakagawa, T. Kimura, K.
Yamagishi, T. Miyazawa et al.,




Production of the a -glycosidase
inhibitor 1-deoxynojirimycin from
Bacillus species. Food Chenm., ,
138 (2013) 516-523

DOI: 10.1016/j-foodchem.2012.11.012

Bacillus

amyloliquefaciens DSM7
1-
26
,2014/3/28,

Bacillus
amyloliquefaciens DSM7 1-

52 ,2013/9/4,

Bacillus
amyloliquefaciens DSM7 1-

67 2013/5/25

25
,2013/3/25,

147
2012/10/5

S. Onose, K. Nakagawa, T. Kimura, T.
Miyazawa et al., Effect of mulberry
1-deoxynojirimycin on postprandial
glycemic control, 11th Maillard reaction
symposium, 2012/9/18, Nancy France

59
2012/8/30

66 2012/5/19

S. Onose, K. Nakagawa, T. Miyazawa et al.,

Preparation of mulberry

1-deoxynoj irimycin-entrapped
microsphere for a prolonged hypoglycemic
effect, 14th International Conference on
Surface and Colloid Science (1AC1S2012),
2012/5/15, Sendai Japan

T. Kimura, Intech, Development of
mulberry leaf extract food for
suppressing postprandial blood glucose
elevation. In Hypoglycemia, E. C.
Rigobelo (Ed), (2011) 25-36

@
(KIMURA, Toshiyuki)

@
(NAKAGAWA, Kiyotaka)

(MIYAZAWA, Teruo)

(YAMAGISHI, Kenji)

25



