gobooboobbobobtoobuoobd
goougon

E-mail: 345519@mail.dyu.edu.tw

g
OCOMmatto)DODO0OO00ODOOCO0OODOOCO0OO0OOOO0DOOCOOOBacillussubtilisvar.natto)D 000000 O0O00OO0CO
0000000000000 0OO00DOCOO00DOOO00DO0OO0ODOOOOD O Bacillus subtilis var. natto O O
goboobgooboobooboboobuoobgooooboobooboobooboboobooboobopHODOD
gooobgoo2o0bogosSbs-PAGEDDODDOMWy -DO000Oy -DO0ODO0DOODOOODOODbOO0O0n
goooboobooobobooboobooboobooboobooboobobboboobooboobooboo
goooboobdpHOODOODOODOOOODOODO2MWODOODODOODOODODOODOODOOO
Bacillussubtiis O OO O OO0O0OOO0O?Wy -00000y -O0000O0OO0O0O0OOO

goo:0obgoboooboooo

00
I PP L R IV L O e v
I S L P S I R xil
O O e e 12, 0000 e 22100 e 2
2110000 e 2212000000 i 22121000
L e 2212200000 iiiiiiiieiireeesr e seeee e 32200 i 52210
S 5222000000 coiioieiviiere e seseeseesieninens 522300000
O e 622310000 e 622320000 e 6230
L e I 75 R PR eI 2 T I 9
2A 00 o 112420000 e e seeieens 11242000
L e 12242100000 e 1224220000000 iiiiienreeeneeeeseene
1225 00 e 13251000 i 13252000
O e 4253000000000 e, 162531 000000000
[ S 16253200000000 iiiiieieieeeeceeeee 1625330000000 e 16
25340000000 e 17253500000000000 . 172536000
Y -PCGAOODO o, 1825370000000 00 wiiiiiiiieieesreerieesinens 1925380 0000000003
[ 19254000000 i seeenieens 202.5.4.1 0 0 O 2(nattoKinase)..........cceeeeererereennn. 20
254200 % e 20254300 2 i 222544y -000O
[ SRR 2225450000000 00 iievieviievieeeieens 232546000
10 5 ) E R b2 T T SO UUS 25310000000 ciiiiiiiiierieeeee e erieesineans
2 30 250 1 I SR 25312 00 o 253.1.3 0
SR P 3  E US DA A T T S 28
R I I 2834100 e 28342000
L e 29343 PHO oo 29350000000 wiiiiiiciiieerrreereneerenseeneens 29
B5100000MO i seee e 29352y -PCGAT O OOt 30353000000
O e 30354000000 i 313550000000 ireerreeneeeenns 32
3551000000000 e 32355200 i 333553000
O e 35355400 OO i 3535550000000 e
353.5.6 GABAY -0 OO O) ceirveiireierenierevreinennns 36 3.5.6.1 GABA O OO .coiiieieeeveee e 363.5.6.2GABA O OO
S 363.56.3GABAOHPLCOOODO oviieiercecieeeeei 38366000
O e 1 7 S I I S 1S 5 I 39
420000000000000 . 9430 0000000000000 e, 41440000
O00O0O0D0000 .. 434500000000y -PGATO DO ooveciviviiiiiieins 4546000000000

OO00200000 i 47470 0000000000MWO000 ce, 49480000000000O



OSDS-PAGED ODOO i, 51490000000 0O0OGABAIOIDOT wovvvvieeieeeee 535.0

L SS U OOt 56000 021000000

O 3022000000000 v 4023000000

O e 402400000000 e G250 0000 ot 10
0260000000000000 e 10027y -PGAOUOODOD ciiiiieeeeieeeeeeeiee 19 03.1GABA U
OO0 e 37r04100000000000SDS-PAGEODODOOOO v 510420000000
U0000000000GABADODOD..52000 021000000000 0000D0 v 703100
OO0 e, 403200000 s J041000000000000D0OO
gooood...... 400420000000000000000000O0 v 4204300000000000O0O
I O 440440000000000000y -PGAODDODO............ 4604500000000
goooboogobgo2oboogn.. 48046 0000000000 0O0DO0O0OWOO0O0 e 50

gogo

1.0000200200000000000454800 0000000000000 20000200700000000000W00000
00000000000000000000000000000 3.0000200800 0000 O Bacillus subtilis BCRC 147150 0 0 O
000000000000 00000000000000000000000000000O 0O 4.000 0O 20060 Bacillus subtilis var.
natto 0 0000000000000 0O0D0OO00D0O0000D0O0O00D0O000O0O00O00D0O0O00D0O0O S 0000201000

O Rhizopusoligosporus 0 0 0 0 0000000000 0OO00O0O0OOO0DOO0DOO0O0ODOOO0ODOOO0OOO0OOO0 6000
g20000 0 0000000000000 000ODO0O00DDO0O00O0O000O0O0O0O00DO0O000O0O000 7000020070000
0000000000 000000000000000000000000000 8.000020400000000000000
000033521-5320 9. 000020040 0000000000000 0O0O0O0OOO0ODOOO0ODOOOOOOOODOOOOOOOO
000000000 1.00002001000000000000000000000C000D0O0O00DOO0OCOODOOOOOOOO0O
11.000000000000200200000000000000000000000000C0O00O0O0OCO0ODODO 122000000
000000020060 BacillussubtilisB-120 000 0000002W00000000000000000 DO 44:345-3500 13.000
glo000000000000000000000000000000000O000000000O000000000 14.000
0193000000y -00000000000000:00000000000013:139-1420 15. 000020070 00000000
O00000Rhizopusoligosporus 1 0 0 000000000000 0O0DODOOO0OOO0OOOO0OODOODOODOO 6. 00000000
0000000000000 000000000DO0000000000000199000000000000 17.000 020030
O000000000014:53-590 18.000020060 0000000000 Bacillussp. OOOOO0O0?2WO00MWO000000000O
0000000000 000000000019.0000200500000000000000000000000O0O 3:45-520 20.0
gopz200000000000000000000O0O00O00O0O00ODO0O0DOO000ODDO0O0D0O0O000ODODOO0ODOOO0O0ODOO
021.000000000000194000000000000000000000000D0O00O0DOO21:67-740 22.000000
001987000 000000000000000D00000000O436-390 23.0001970 0000000000000
0164:85-890 24.0 0001960 0 00 00000000D0O0O0O0O-00000000000O0ODDO-0000000DOO00O46:10-11
02.0000000000001977a0 0000001 0000000000000 0D0O0O0O0O18:69-7526.000019990 000
0000000000 00ooo00ooo000ooDo00o00o000ooo00DoO000o0o000oDD00o0oooooDoooooDn
27. 000001930 000000000000000000 28.0000000019980 0 0000000000000 0O0O0O
025:638-65000 29.0 00019930 0 000000000 OOOODOD 30.0000000000000O0O0O200000000000
0000000000 000000000000000 31.000000000000200002000000000000000P6-21
0000000000 O00D 32.00002005 0O Bacillus subtilis var. natto O Rhizopus microsporus var. oligosporus 0 00000000
0000000000000 00000000000000000000000 38.00002003000020W00000000
0198:66-710 34. 000020100 00 0000000000000 DOO0OOOOOOOOO0ODOO0O0OODOOOO0ODOOO0O0OOOO
00 3B. 0000200 00000000000000000033:32-380 36.000000000000000O2000000000
0-00000000037.0000200300000(y -PGADDDNODONODOOOODOOONO14:183-1900 38.0 00019960 00 00O
Jddd00o0o000ooooooooobobobobObObObbObODObO0bO00000000 v 000000 oOoOo20080000O
000000000000 DOOD00Ob51:1-110 40. Akoi, M., and N. Tuzihara. 1984. Effects of the hatomugi (Coixlach ryma-jobi L.
var.ma-yuen) on the blood pressure, cholesterol absorption and serum lipids level. Kaseigaku Zasshi. 35:98-96. 41. AOAC. 1995. Cereal foods. In:
Doris B, editor. Official methods of analysis of the association of official analytical chemists. 16th ed. Washington, D.C. 42. Bernard Gibbs, B.F.,
Zougman A., Masse R., Mulligan C. 2004. Production and characterization of bioactive from soy hydrolysate and soy-fermented food. Food Res.
Int. 37: 123-131. 43. Christel, Q. D. Bernard, G. Jacques, V. Thierry, D. Claude, B. Michel, L.Micheline, C. Jean-Cluade, C. Francois, B. Francis,
T. 2000. Phenolic compounds and antioxidant activities of buckwheat (Fagopyrum esculentum Moench) hulls and flour. J. Ethnopharmacology. 72:
35-42. 44. Esaki H, Onozaki H, Osawa T. 1994. Antioxidative activity of fermented soybeen products. ACS Symposium Series 546:353-60. 45.



Frokjaer, S. 1994. Use of hydrolysates for protein supplementation. Food Technol. 48:86-88. 46. Fuijii, H. 1962. On the formation of mucilage by
Bacillus natto.Part I. Factors affecting the formation of mucilage. Nippon Nogeikagaku Kaishi 37:615-618. 47. Garcia, M. C., M. Torre, M. L.
Marina and F. Laborda. 1997. Composition and characterization of soybean and related products. CRC. Crit. Rev. Food Sci. Nutr. 37: 361-391.
48. Garg, S. K., and B. N. Johri. 1994. Rennet: current trends and future research. Food Reviews Int. 10: 313-355. 49. Harlow, E. and Lane, D.
1988. Antibodies. P.63-69, p.685. Cold Spring Harbor Laboratory, Mew York, USA. 50. Hong, K. J., Lee, C. H., & Kim, S. W.(2004). Aspergillus
oryzae GB 107 fermentation improves nutritional quality of food soybean and feed soybean meals. Journal of Medical Food, 7, 430-435. 51. Hosoi,
T., Ametani, A., Kiuchi, K. and Kaminogawa, S. 1996. Changes on fecal microflora induced by incubation of mice with bacillus subtilis (Natto)
spores are dependent upon dietary components. Can. J. Microbiology. 45:59-66. 52. lwai, K., Nakaya, N., Kawasaki, Y., and Matsue, H. 2002.
Inhibotory effect of natto, a kind of fermented soybean, on LDL oxidation in vitro. J. Agric. Food chem., 50:3592-3696. 53. Iwaki, K. and Kitata,
Y. 2007. Availability of partially milled rice as a daily source of y - aminobutyric acid. Food Science and Technology Research,13:41-44. 54.
Kanno, A. and Takamaisu, H. 1995. Determination of y - Polyglutamic acid in Natto using cetyltrimethylammonium bromide. Nippon Shokuhin
Kagaku Kaishi 42(11): 878-887. 55. Kaneki M, Hedges SJ, and Hosoi T. 2001. Japanese fermented soybean food as major determination of the
large geographic difference in circulating levels of vitamin K2: possible implications for hip-fracture risk. Nutrition 17(4):315-321. 56. Kiers, J. L.,
Van Laken, A. E., Rombouts, F. M., and Nout, M., 2000. In vitro digestibility of bacillus fermented soya bean. Int J Food Microbiol 60:163-169
57. Lahl, W. J. and Braun, S. D. 1994. Enzymetic production of protein hydrolysates for food use. Food Technol. 48: 68- 71. 58. Matsuo, M. 1997.
In Vivo antioxidant activity of okara koji, a fermented okara, by Aspergillus oryzae. Biosci. Biotech. And Biochem. 61:1968-1972. 59. Messina, M,
J. 1999. Legumes and soybeans: Overview of their nutritional profiles and health effects. Am. J. Clin. Nutr. 70: 439S-450S. 60. Nikkuni, S., Okada,
N. and Itoh, H. 1988. Effect of soybean cooking temperature on the texture and protein digestibility of miso. J.Food Sci.53:445-449. 61. Ogawa, T,
Samoto, M., and Takahashi, K. 2000. Soybean allergens and hypoallergenic soybean products. Journal of Nutritional Science and Vitaminology,
46, 271-279. 62. Raumbault, M. 1998. General and microbiological aspects of solid substrate fermentation. Journal of Biotechnology. 174-187. 63.
Roberto, M. L. Gabriella, C. Simon, M. C. and Martin, J. W. 2001. Bacillus subtilis spores competitively exclude Escherichia coli O78:K80 in
poultry.Veterinary Microbiology 79: 133-142. 64. Saito, T., Iso, N., Mizuno, H., Kaneda, H., Suyuma, Y., Kawamura, S. and Osawa, S. 1974.
Conformational change of a natto mucin in solution. Agric. Biol. Chem. 38:1941-1946. 65. Shih, I.L., and Van, Y.T. 2001. The production of
poly(r-glutamic acid) from microorganisms and its various applications. Bioresource Technol. 79:207-225. 66. Sumi H, Hamada H, Tsushima H,
Mihara H, Muraki H. 1987. A novelfibrinolytic enzyme (Nattokinase) in the vegetable cheese Natto; a typicaland popular soybean food in the
Japanese diet. Experientia 43:1110-1. 67. Sumi H. 1990. Nattokinase properties and recent application for heathy food.Biology Industrial 7:
724-30. 68. Tamura, Y. and Takenawa, T. 1999. Antioxidative activeity of water soluble extracts from okara fermented with Bacillus natto and
Rhizopus oligosporus.Nippon Shokuhin Kogyo Gakaishi. 46: 561-569. 69. Valeria, R. and Anna, L. 1996. Determination of gluta mate decarbox
ylase by high-performance liquid charomatography. 681:63-67. 70. Yamaguchi, M., Taguchi H., Gao Y., lgarashi A., and Yoshinori T. 2000
Prolonged intake of fermented soybean(natto) diet containing vitamin K2(menaquinone-7) prevents bone loss in ovariectomized rats. Journal of
bone and mineral metabolism. 18:71-76. 71. Yokota, T. Hattori, T. Ohishi, H. Hasegawa, K. and Watanabe, K.2002.Antioxidative functions of
natto, a kind of fermentedsoybean: Effect on LDL oxidation and lipid metabolism incholesterol-fed rats . J. Agric. Food Chem 50: 3597-3601.



