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Changes of Saccharides and Amino Acids in Natto Added with Spice
during Fermentation
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Abstract

Natto is 2 japanese traditioraf food made from whole soybeans by fermentation of Bacilius natto. This study
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was attempted to improve the taste of Natto. Natto was compared with the changes in the various chemical
properties after it had been produced by the addition of garlic and red pepper oleoresin. The remained content
of total sugar of Natto added with red pepper oleoresin decreased than other groups during 24hours fermen-
tation. The remained content of reduced sugar of Natto added with garlic, red pepper oleoresin increased than
other groups. The amount of total free sugar showed almost no differences in the case of garlic and red pepper
oleoresin added. Amino type nitrogen content increased gradually after 24 hour fermentation in all samples.
Free amino acid content increased in conventional Natto.

Key words : Natto, red pepper oleoresin, garlic, saccharide

N2

AT ER AT AEL AA e Bael
ko ovhelel g Ao r)SE w er% |
ol e Y AFAFo] ek Loliie 7
FZEAF, Miso, Natto, ¢l T v A o)ell A = Tempeh S-2
dd olgstu Yow Seluede 14, 97,
23, AR SE Axst ReAFOR o vt
ok $ede BTG SA Yo W YA
Fol Natto= nattodo] Bu]slx Juish §axg 0

opuye}l A ahgo] Ui e $eabcdt wil Nattog)
2l E-odlA WA R fibrinalytic enzyme (nattokinase}-&
fibring 7B A Ralss fas wRAEa 91
A2 o] fo] AU H T v} Sejulale QB
HFE Ay 4 ;} 833 9l 2.1} Natto A&
& A3 &ulrk gl oo AL WAk-e Nattod] wlo)

"To whom all correspondence shouid be addressed

S| 2] gluted A gstA] ¢gr) w2l gtav.
Natto®] 5H-& Baciflus nattod] 2]8} protease £2] 7}
dgl bl sl oo oHA ohek AR glutam-
ateg} @A =5 0}“]5-4}, H-214F ] 2] sl
53] ghe] #F-9-59, sk 2] atel g wlzie, He
&, B3 F A7 A ©] 8 Zhst wk-gof) ule} xpo)
b A ER Adge] Teleisled wal Hewr) 4
of. mekad ol Mok A Natto A]FL S22 A4
Fo A ZphA o]-fskel e fale] F oy % SbE
HEE deba ol 2 e odeksbagl oA
Natio & A AZsol F= F8shckm A7
oh ek B @i feliiek gl wel 445
asle AlEe vhed 23R8 dgeE 25 s
&l A2§ 23 oleoresin® T vhE Nattos} w3
oleoresin Natto& Al 23}o] 891 9] 7] Fof 2h Na-

te A F2 4 Ned s e B2 5 “a"
55 SRS ALY % ool gt A Wae
Fstol @014 Natos] R BS99 72tz

z] HoL/\‘l‘ =

mim rl;_.



vl A Natto A 2733

A F& w A} gk

0

Mz

B A AlE- A5 wE O F (e 10.63%,
Zo A 32.67%, A 17.77%, &3 16.89%, 3|1 4.
26%), Mg AL gk M EILE (G 12.73%, Tk
A 13.13%, A3 10.20%, 2 21.87%, 32 6.10%)
Y Al v (B 51.17%, ekl 4.73%, =14 0.
52%, 21} 32. 70%, B & 1.30%)2 Al &stgl o Al
T Y8 KMl stz A §0 ok ded
A Fofub& Bacillus natto (NN 1) F5% AL&-slgd o},

Bacillus nattog] djj2k1]

Bacillus natto2] w]ok& k@ S92 wiml g o] &t
o}, B, ZA)E Sgoll B 95mlE 7}sled 60° Cof| 4] 24]
2t 254 obS Aot g F S5F 0.5%, glucose 0.5
%, yeast extract 0.25%, KHzPO4 0.1% 5 pH 7.02.8 &
B T A el 10mlg F5Fa}ed 121°Coll A 15871
Agataeh 2 40°C ) o 2 P abete] Bacillus natio
T35 1] FEsta 37° Col A} 244] 71 sl ek & o}
A 108 24 wjopaled $2 2 A48 Th Natto 2]
Fol| AL ), 3 oleoresin, vlE2] 215 o] g |
$2 Table 13 2o}

Fezel ufgt

HEe| #He

33 oleoresin | F= ] H09 Ak o] H g
7HE 50gel] offgh-g 200mlE hsba 34)7F 4
FF 2L Fle 22RE poE a1, oA Al
200mlE r}abe] 3E2 J“‘é £ FEste] 224
f{‘}.— D]—Q- Soocoﬂ/‘i L. 0 0
Ao, 5 13.71%0]%) r:}‘.
ARne] wile] ok vlge) S v

””rﬁrliﬂ
Lo o

513 oleoresing A &3
AYR oo Azs
)]

Table 1. The mixing ratio of raw materials for the preparat-
ion of Natto
Type of Natto  Soybean (g) Garlic{g) Clecresin (g)
N-1 1,000 - -
N-2 1,000 40 -
N-3 1,000 - 4
N-4 1,000 40 4

: Conventional Natto

: Natto added with 2% garlic

. Natto added with 0.2% red pepper oleoresin

4 : Natto added with 2% garlic, 0.2% red pepper oleoresin
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Table 2. HPLC condition for determination of amine acid in

Table 3, Changes in moisture contents of Natto during fer-

mentation funit © %)
Fermentation N Type of Natto o
time (hr) N1 N-2 N3 N-4
0 58.86 58.43 59.60 58.57

4 53.27 58.38 58.87 58.27

5 59.31 59.10 59.40 58.81

12 58.57 58.54 58.43 58.71

16 57.73 59.47 59.43 58.97

20 57.52 59.22 58,92 58.61

24 59.61 Gl.31 59.16 57.81

Natto
Instrument Water Auto-Tag System HPLC (U.5.A)
Column Econosphere C8. Sy Guard column
Cartridge + Glass beed guard column
Detector Fluorescence gain 2

(Excitatior: © 334nm, Emission @ 425nm)
3~4 Pico mole

injection volume (ufY  Sampile 10+ QPA 10

Flow rate (m{ /min} 1.5 (Pump pressure 2,500psi)

Column oven {{ Q) 45

Chart speed (cm/min} Q.5

Detection limit

Slit width (mmy} 0.03
Noise rejection 120
Mobile phase AL 50mM NaxHPO: + 50mM CH3COONa

THF (93.5ml/65mi}, pH 7.0
with CH3COOH
B i MeOH | CHiCN : HaO=45 : 10: 45

See the Table 1 for the abbreviations
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Fig- 7. Changes in total sugar contents of Natto during fer-
mentation.
See the Table 1 for the abbreviations.

Reducing Sugar {23)

Fermentatfon Time (hr)

Fig. 2. Changes in reducing sugar contents of Natto during
fermentation,
See the Table 1 for the abbreviations.
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Table 4. Changes in free sugar contents of Natto during fer-
mentation {unit 3 %)

Fermentation Type of Free sugar

time (hr) Natto g1 RA S GL FR

0 N-T 080 046 132 006 0.26
N-2 085 049 141 007 028
N-3 081 046 133 006 026
N-4 079 046 131 006 0.25

2 N-1 048 031 034 184 1.00
N-2 065 039 095 092 064
N-3 044 030 040 173 079
N-4 052 030 041 110 0.83

8 N-1 050 034 035 090 095
N-2 049 040 030 1.68 089
N-3 038 028 035 048 110
N-4 045 024 044 150 085

12 N-1 041 035 030 065 090
N-2 040 041 030 072 068
N-3 034 030 034 038 072
N-4 031 028 040 070 040

24 N-T 001 029 030 007 008
N-2 0.01 0.39 028 008 0.08
N-3 001 028 030 006 007
N-4

001 025 040 028 034

ST : stachvose, RA : raffinose, SU : sucrase, GL © glucose
FR : fructose
See the Table 1 for another abbreviations
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Fig. 3. Changes in amino type nitrogen contents of Natto dur-
ing fermentation,
See the Table 1 for the abbreviations.
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Fig. 4. Changes in the ratic of nitrogen solution of Natto dur-
ing fermentation.
See the Table 1 for the abbreviations.
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Fig. 5. Changes in ammenia type nitrogen contents of Natte
during fermentation.

See the Table 1 for the abbreviations.
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Table 5. Changes in free amino acid contents of Natto during fermentation

9l opujiAb g wst 119

{unit = mg%)

Fermentation time (hr}

Free amino acid 12

24

N-1 N-2 N-3 N-4 N-1 N-2 N-3 N-4
Aspartic acid 6 7 5 i 44 30 39 32
Glutamic acid 86 80 118 212 264 266 299 366
Asparagine 5 4 5 11 27 22 21 20
Histidine 16 18 12 17 37 57 55 51
Serine 9 10 8 14 17 13 28 18
Arginine 31 15 22 36 17 21 17 20
Glycine 11 14 <] 16 48 43 41 61
Threonine 10 n 5 19 34 23 27 24
Alanine 17 21 14 22 73 55 61 69
Tyrosine 34 38 25 38 143 109 115 96
Methionine 7 8 4 3 43 34 32 29
Valine 13 15 [ 13 24 A7 64 49
Tryptophan 12 26 21 28 53 43 46 30
Phenylalanine 41 49 26 41 180 142 153 124
Isoleucine & 10 4 10 65 35 44 38
Leucine 24 29 " 22 126 82 109 93
Lysine 74 g1 59 97 182 198 135 198
Total 404 447 351 606 1487 1218 1282 1318

See the Table 1 for the abbreviations
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