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Abstract: Bacillus natto was vaccinated to soybean which was rich in y — aminobutyric acid ( GABA ) after
germination and germinated soybean was fermented at 37 °C for 24 h.Natto chewable tablets rich in GABA and
nattokinase ( NK) activity was produced after being dried and crushed. Results showed that GABA content in
germinated soybean reached 1.24 mg/g DW after being soaked in citric acid, along with hypoxia, freezing and
thawing treatments.The content of GABA was up to 3.87 mg/g DW and NK activity was up to 0.06 TAME units in
per gram fresh natto after being fermented by Bacillus natto.Each pill of natto chewable tablet had 2.07 mg GABA
and 0.063 TAME units NK when 45% of natto powder was added.Based on this conditions above in this paper,the
Natto chewable tablet which was rich in y—aminobutyric acid (GABA) and also had high nattokinase ( NK) activity
could be prepared.
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Table 1  The sensory evaluation standards of natto chewable tablet
HiPRECR (20% ) i BOR (20% ) MR (30% ) M (30% ) T4y
RERURL, 2Ky 2 J T A R BG PATIBRIR, FBRIER PR AT 1, C1e4n i 8~10
AE UKL , TR ) FrF R R AR, T PR RHIE o, s AR 1 g 6~8

RE UKL , UKL
REAURL , A 45 A IS

Jr U GERE  BERE R
J TR A B

2N ELREH, i RIR
IR, bR

i R 5 480 11 A 4~6
AR R R AR, A8 1R ™ 2~4

EE PR LR AR S
1 #RlER*
1.1 Rl 5 EE

KR =8 YH-NJ) 7= A AR Jb &R 9
o A B ( Bacillus subtilis ) 78 S0 ZSARAE o

GABA FRUEf ( =99% ) (f — B 42 J5L 2R il 1 44
(=99% ) W H Sigma 23] ; R - Lk 21
fii F TR (98% ) B (Al WA [ BIh T 5] 5 4 I
FEEE DL G-250  Hg H RIEFAH, =
B R AR IR ARR AR EREN K EECAE A
[SRESESE Sz MRk Ta 2 et 3w il /A 8

LAEARAR AL Agilent 1200 & [EZ2 B4
w]; UV-2802 AVELAHIAT WA i u e BHMY
5B PR\ ] ; Orion818 7 pH MJiX{%  Orion Research
AR FE ; PYX-9030A BIFF/K B IVER R 2858 il
BRIFEEIT R ZWIRETE EAL BG- LJ300A  JrF[E
BB FHE AR A BR Y 7] ; LDZX - 30KBS ~7 7 )& J17%
VRKHRE LB ZEITIR)
1.2 ZWwH*E
1.2.1 & & GABA YN G HIVERE XEi->HF—
30 Ciz 8 6 h—K AL 3 18 h,i@ A, F 1.0 L/min—20 CA&
H AP 2 A 3T C LB 24 h—s 31
1.2.2 AR I K E GABA g 852 Jr
F—:30 CFIHF/KIENL 6 h; 7= LI /K IR IR
R A 27 18 h, A & 1.0 L/min; J5y X =: R
10 mmol/ LA IRZE th itk ( pHS ) fIRAE K5 7% 18 h, Ik
FAEAE N 1.0 L/min; 700 : -20 C F¥&¥ VR 12 h,
25 C R 6 h,
1.2.3 MHEHGIVERFE 4 GABA 9448 >k T 47
Bt (L AG R R R E R AR, FmdA5%
BRTH) AL AR RAEEE SLBE S ) (A4 (60%
LB M (EH A A >R R d a2
—EH s RBIKAE LS o/ F),
1.3 WEHLEREFIE
1.3.1 GABA &b SRJH HPLC 35" I 5, B 5 224k

B 4 A5 2 B 18 4N 9% b R T A 0 4R RO,
4 — PP G 3R A a0 A 1 S S T 9 v ok L AT 2, A
L I 52 (a3 T A IR A
1.3.2  NK {EPEMGE SR TAME 3257 052, BUS 24
WG 0.5 g TR K EE K 5 mL, fEPE, et i, 7
4000 r/min .0 30 min, U IR VR IRAT . B
0.1 mL #f 5, FAS BRI 52 574 nm 19 2 56 1H .
NK 7% J1 2L TAME 73k 3Ros , Bl AR 4h 4 sa gl o
NK 7Kf# 1 pwmol TAME [ —~ 6 J1 507 .
A5 X Vy

FEShE < I H] x Vy

FEME RSN G R (g DW) 3V, SR
PRFL(mL) 5 Vg Sl s B il BSURE B ( mL) |, £ UK HURE
IR 0.1 mL N B [E] 238 NK 5 TAME JiR#) X
B AR ] (min) 5 A2 A8 38 A7 R umol .
1.33 JBREIFH  EPE GB/T 15682 -2008 J7 1T
o PERE 10 AFATECE PEM a0 £ 85I, IR JH 10
N 2 5 X 9 S E O e DR RS (ZL) R AR
(YP) AR (FW) 1 gk (KG) 85 J7 a1 iF 17 /8B V1
RELVEAYFRUE WL 1, FRIGUE 5 S 10 4), 45— 575 43
FOME IR LI T AT BN LR AP PERE WINH S A A 5
R WS A A RN SRS A DU

HAy =ZL x20% + YP x20% + FW x30% + KG
x30% 71
1.3.4  SEitsortr  Scens 3 WAbEWsA TR AR hRiE
T3 IKEIARTER GRS HME = w2 on, Lk
AR SAS9.0 # 44 ( SASInstitutelnc. , NC, USA) #£47
T7 225587 , 76 0.05 /K- i T R (p <0.05)
2 ZBRERH
21 AENEMENAFKEHR GABA EEH
A

REH_EARZERE R RAE 0.05 (/K A B2
2 E2~F4 . 5£2. %3 FH,

FE 1 AT, SR AR R AIG SUK 2 S IR IR AR A
FEEIE AN B AT, & 2R S GABA &, N
1.24 mg/g DW , 1Mi{& WAL FHA{Y Jy 0.21 mg/g DW, i

TAME Hi{yj/g-DW =

2 WS HE A GABA i

Table 2 GABA content in commercial products and natto chewable tablet

i [ TENE i N S I MELIEE
GABA & (mg/g DW) 0.47 £0.07" 0.17 £0.05° 1.38 +0.09°
*3 S A NK S
Table 3 The NK activity in commercial products and natto chewable tablet
it 71 (TAME #.{3/g DW) TENE B N S IR I MELIEG
NK 75 Jy 0.0367 +0.003¢ 0.077 +0.005* 0.042 +0.003"
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Table 4 The sensory evaluation results of natto chewable tablet
(]S iR AIR JE R AR A (P71 B
S 9.32 +0.33" 9.22 +0.29° 8.24 £0.26" 8.28 +0.28" 8.67
AEUR 9.14 £0.38" 9.10 £0.32° 9.26 +0.27° 9.06 +0.32° 9.14
R 9.26 £0.17" 9.24 +0.23" 9.06 +0.30" 9.02 £0.19* 9.12
XA S 9.20 +0.27° 9.14 +0.27° 9.12 +0.24° 8.98 +0.23" 9.10
T BECF R a b FRTE 0.05 K FA B EWNES,
R 2.0 —NK‘F&jJAD r0.08 2 Y NK BEME A 283 47 A IE R NK 3% 52k 1750 FU,
30 P o B 43 H IR 3000~7000 FU , FIABI 52 o i1 7
= . . . ' ﬁ B R Z TH W NK M H 9 NK 36 7, ] TAME 2A{37
ﬂ% o & 004 2 FOR, HAE J128 0.077 TAME BAA i AR5 A4 7 1
ﬁ:: s 445 E g vp NK [ 6 o 0.063TAME Hfv, [ I,
2 s L0.02 5 H Mk A9 G A 5 RD AT s BIRGR .
° s 4 s
- 0.00

JFR AR EREIR ek
ANIE I TRATHES Fr

&5 AN RN RS A GABA &t X NK i )
Fig.5 GABA content and the NK activity in
different natto chewable tablets
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A R, 8 55 90 A 5 i N2 52 AR R SR
3 iTig

NK 1 B4 PE T be e te xE , I &2 Rl i ok Hodg 0y 5%
/N, H NK fE 40 °C F AR 30 min 3 J7 Jo 28
AR BORARIE T 4N S NI A A A e R R R T LA
K AE 35~45 CHEF AR 2 NK ik, Paiir ™, Y
NK 5 3% 8k i i /N 22 s ROR R BORIR A5 )5, NK B9 52
SEVE RIS IN, WIS U PEIR AN WK H R AR TR
SR T AEAL IR NK IOFEF 2 L ASHF5E i NK
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S5 EZFE % GABA RS, 915 GABA (19&
H W E TR, R GABA fER T RIS RS2 —2
WA IR S U A R —3K. GABA JEH R4
PR AT A PRI ( GAD) fiEARFE ARSI A ™ i &
B FRH GAD Ktk LAA GABA™

7 SO M E T ILRRAS [R] & B & GABA
P&, L B i & i 3.45 meg/g (L),
/NS RN 02 mg/g(T3), k) E B R 0.15 mg/g
(38 BRI A P AR R A g & b GABA [
Thm, HAELN B W8 2 R 4R Tk & W 7 1 69
GABA 7= ATAE B FRAH BB &, BLUE GABA U4 A
HOEE MR H 20~30 mg, 4 2 REH e HEEE &
JAE T 100 mg, R 2 4y ™ o AW 5T i

LIS 42 GABA 19 R SN JE0RE, 2R 77 90 & 31 Wi E
MHIE A S8 4 AT 4T o DL 45% 94 505 Ry JsURE, 7S 0 987 ik
) HPEFRIRG S AR 7 g 2 RH IR R GABA & i
SH 2.07 mg/ 7, YN S B (NK) 7% 74 0.063 TAME 24
i/, AR w S SR E AR DD .
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