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14. Lactobacillus rhamnosus
15. Monosodium glutamate
16. Enterococcus faecium HL7
17. Heat Shock Protein100
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1. Gamma Aminobutyric Acid(GABA)
2. Ackermann

3. Kosher

4. Glutamic Acid

5. Odenfred

6. L-Glutamat

7. a carboxylation

8. Glutamic acid decarboxylase(GAD)
9. Lactobacillus brevis

10. Lactobacillus  plantarum

11. Lactobacillus fermentum

12. Lactobacillus reuteri

13. Lactobacillus Buchneri
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19. McFarland Turbidity measurement
20. Sulfuric acid

21. Colony Forming Unite

22. Incubation
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18. Lactobacillus brevis IBRC10818
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25. Adjusted R
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23. Supernatant
24. Optical Density
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Table 1 Model variance analysis quadratic

Source Sum of Squares df Mean Square F-value p-value
Model 28691.11 9 3187.90 16.33 0.0211  significant
A-MSG 3200.00 1 3200.00 16.39 0.0271
B-Time of incubation 6050.00 1 6050.00 30.98 0.0114
C-Temprature of heat shock 50.00 1 50.00 02561 0.6477
AB 8.33 1 8.33 0.0427  0.8496
AC 8.33 1 8.33 0.0427  0.8496
BC 2408.33 1 2408.33 12.33 0.0391
A? 4921.95 1 4921.95 25.21 0.0152
B? 913.33 1 91333 4.68 0.1193
C? 313.33 1 31333 1.60 0.2947
Residual 585.81 3 195.27
Lack of Fit 585.81 1 585.81
Pure Error 0.0000 2 0.0000
Cor Total 29276.92 12
CV% 10.21
R? 0.9800
Adjusted R? 0.9200
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27. Lactobacillus acidophilus NCFM
28. Lactobacillus casei LC301

29. Lactobacillus helveticus LH212
30. Pyrococcus furiosus
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26. Lactobacillus Lactis Nz1330


http://dx.doi.org/10.52547/fsct.18.118.167
https://dorl.net/dor/20.1001.1.20088787.1400.18.118.19.7
https://fsct.modares.ac.ir/article-7-50353-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-13 ]

[ DOR: 20.1001.1.20088787.1400.18.118.19.7 ]

[ DOI: 10.52547/fsct.18.118.167 ]

YEr e 53T A 655 VA osled

Bdes LT Sloodis a5 ol ([Ssms  saai ;S Jals L SU
b2 S el e s kil e T Lbls 06 o
0dd S5l Wb ssass O b s 0SU,S Jol e
2 TGS o me 53 L Bl e (5 4 ol sl S
Aot Son IYV] T 5 ey 0l o 3 25 a2
il o5 S5 g b sladamme 55 IT ol Jail 15 61 5
PSS g A ) ke Bl s e e S
Jomi 4 530 g 8L LBl S e e B o)
Klge 5 Lnen o bl s S8 Ol
O ol bl 15 Koo S 1851 a0 L Ll 1 0L
SN L& gl b slpe w5 Al i LD
V] s - (:l;g\ oS Ceglie gl

e pge Il S A pasie Y (1) S8 w slaal b
dry Gl e g 0 ) S E Ol B OLL S
Oly Sde Sl by calods cple s 2als O
Gl clanily 2l 31 LE el plie A 55 Lol ¢ sy 5T
WAas e Ol Y (8) S8 S Shpe 4 el S mls L
VYD) Ol 5SS Olos o VL 5o e 55 Olse o 2
5 Sl g 1 pf 0 ol I8 ptegige Ol 5 (Csle
sy Slime 5 SOl S sl e Sea
Golbsgne A cdple s Okl o wolbS
Hb S as 518 56 Y (b) S 5 (P>0.05) el
Obkily » Gl Spd 5 @S Wb S Ol Sde S 5
Obkily oot 5 Colazils s gas LU LE clple Mg
5 ool Sea a8 Sl s b gl s LS W
53 (p0.05) cvles sy (IS Wle 8 Ol Sode oy 2l
e 35 WS 5 80 WS As )18 sl 5 Y () UK
Slgmee GOl Spd s DL wae Sse gl
(P>0.05) colaxdlis s oms 30 odd A5 LS o plie
2o (1Y) OLes 5 Cui rags mbo b s il ol
G 5 LU i se Ol SRl L LS a5 )
5 Cagno mk 5 [E1] Of 5 wlol pslie L US Wy
Ol 53 LB Ol cpis Ay 5 e (Y0V0) 0L
ol cdles V] el VYA G il 5SS

VY

oS sl amps b0 5 VY Sl Sei e Bl
ssa= 52 S0 W Gl Sel e B0 sl SY
Ssi b [E0] s S Jsby 5 Jsbl e Sladd=
Jetls woslse Jlasl 5 8 5 din e comel sk o5l 5ol
Lol Sad GlapSsn J= nl boosd oo Joged sk
Lol 0s 0,0 3l ol glacpss 55 S350 sl
sKang [8V] S e 55 Sl Spd dlesl (b oo
(Sl S el el as Wl Ol (Y 0) OlylSes
bl Jale 5o ey Odd o) 650s 51 553 00 Ol B
Lad b gl 52,V 5 Lacpis p O ol ¥=Y Gl 505 S
sorat ol s caledd saiiS b gles (il L ol s
5> 4 T HE-D sV 6855 oSy eSSV (s 5L
D3 aids Ve gl sl Sale ar s W Sol Spd 5 e
S Aald o5 8 L aulie > desls o2 By o S
sy 0/0F log CFU/MmI (glls s saaliee Of 55 s,
M sl &S WS odlel (Y409) 0L 5 Kim [£Y]
B o onl 8 e VU Sl il el (LB wiy
OLa 5 K305 s 5 [TV Sl gl 531 Ol 5 Lo
PH b arls o, Seilil &Sl 50 s (YeoV)
slaibal oy cole s Ol s aussSes
2 skdse i eSSl 5 eSO s el g8
Sl &S das e Ol il wges b dslis 55 olg Jgames
Obes b 53 5 28 Jsmame 3 e Ol 03 ol 5 pH
5 oles Sl s bl 5 s skl 1 s 6K
5 b Sui Jlsl b s SHLT gl sL Joke slas
ol GLsS b8 Sl sbul Oley Sl Sse 5 035 b S
ol Csl Sl Sad aids A L0 5,88 &S el
OLes 5 Russ [£¥] 555 o CFU W) jasls Ol
Slarts 3Ll a3 1Y (sles 53 o s S oMl (Y41 Y)
ey skl SN s Hsp3 5 Hspl 5ol > S5
OLKes 5 WaNE ooean [EE] Adls s )5l
S S SlaceSs a0 JEEI L s S Slsl (Y1Q)
B 55 ok andls (5l T EEN kb skl w
e 00 gl 3 Jh S gl 5 s sl Kl 4o
Al SN glaesl sl [£0] Conlots odalive sl Ll

31. Lactococcus lactis subsp.lactis HE-1
32. Bacillus subtilis 446


http://dx.doi.org/10.52547/fsct.18.118.167
https://dorl.net/dor/20.1001.1.20088787.1400.18.118.19.7
https://fsct.modares.ac.ir/article-7-50353-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-13 ]

[ DOR: 20.1001.1.20088787.1400.18.118.19.7 ]

[ DOI: 10.52547/fsct.18.118.167 ]

L el Lyl d g5ledde 5 ($5leane:

SLen 5 ol 4 gmee

Metabolite (mg/L)

£

M
8

n
&

prning! Factor involved in multiple interactiops.

&

4 5 6 7 8 9 10

A: MSG (g/L)

Metabolite (mg/L)

Zs?\‘arnir.\gs Factor involved in multiple interactions.

100

50 |

T
15

T T T
245 34 435

T T T
53 625 72

B: Time of incubation (hr)

Metabolite (mg/l)

25%

50 |

hrning! Factor involved in multiple interactiof

s

T T T T T T

40 42 d4e 46 48 50
C: Temprature of heat shock (°C)

Fig 1 Variables Analysis of Gamma aminobutyric acid Production
(A): MSG is Mono sodium glutamate and metabolite in each section is gamma aminobutyric acid that reported in
quantitative terms in part per milion(ppm), variable analysis of monosodium glutamate showed that this substance
has an effect on production rate up to 5.5% and with further increase, no more GABA will be produced.(B): As
incubation time increases from 15 to 72 hours, GABA production is increased.(C): Thermal shock temperature in
contrast to the incubation period has been effective and significant on the production of the metabolite.
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Table 2- Formule for the best GABA production conditions

Number MSG Incubation time Thermal shock temprature Metabolit Desirability

1 3.935 63.376 47.562 190.118 1.000 Selected
2 2.500 68.411 46.259 194.756 1.000
3 4.800 50.889 40.852 191.884 1.000
4 3.500 66.089 43.333 212.848 1.000
5 3.417 68.927 47.717 190.302 1.000
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ARTICIE INFO ABSTRACT

Article History: Gamma aminobutyric acid is a non-protein amino acid found in the tissues of

microorganisms, plants, animals, and humans. Lower blood pressure, therapy for
insomnia, anxiety, depression, and diuretics are some of the physiological properties
of gamma aminobutyric acid. Due to the increasing demand for GABA, various
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chemical and biological methods of its production are under study. Among all these

Keywords: efforts, GABA biosynthesis seems to be the most promising and easiest method of

production. In this study, the effect of heat shock on the production of gamma
Stress, aminobutyric acid in Lactobacillus brevisIBRC10818 was investigated. For
incubation,

optimizing production, the amount of monosodium glutamate was applied at three
levels of 1, 5.5, and 10 % and used heat shock at three temperatures of 40, 45, and 50
° C for 30 minutes in the lag phase of microbial growth. What measured the amount

Lactobacillus,
Response Surface Method.
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of GABA produced in the interval time at 15, 43/5, and 72 hours with incubation in
10.52547/5¢t.18.09.14  37° C. The highest GABA production was measured in Lactobacillus Brevis
IBRC10818 with 3/935% of monosodium glutamate at heat shock in 47.56 ° C 63.37
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