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1. Gamma amino butyric acid (GABA)
2. Glutamate decarboxylase (GAD)
3. Tempeh
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2. Germinated brown rice (GBR)
3. Supernatant
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1. Lactobacillus sakei
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1. Shaker incubator
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1. 2 Gallic Acid Equivalent (GAE)
2. 2,2- diphenyl-1-picrylhydrazyl (DPPH)
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1. Set yogurt


http://dx.doi.org/10.29252/fsct.17.01.09
https://fsct.modares.ac.ir/article-7-32106-fa.html

[ Downloaded from fsct.modares.ac.ir on 2023-05-29 |

[ DOI: 10.29252/fsct.17.01.09 ]

o SaS 4 el S5 el Lo o le A

315 ko Sled g (5 a4k

Cod p S Ao 3 e S ke 2305 ojlas s 53 LS Ol
Lol b s 2550 3 03 oSS nl g sdes Mo &S
Kls 035 Wl Sate ol ) osgd i 035 Sl
2 U8 s Rl s Gl e mip dex 5l O
J1055 ]l ons 518 ole sdaze VG

C b s s LSS Ol s -2-3
Cale sl 4 g0 gilbemST T

@6 daes Jpd OS5 ks sl B oage LS 551 S
[25] 505 5 gm s Ll plee JUS 55 Jate 5 o151 s 5o
Ol 0y Slap 3l Lo 5 s o ol e 45
SLati yod 03505 Age b sl Sl 4 w5 L [26] ol )
O 3 gbe SlS 5 ool &8 Sl o olas 5l s
Sl I Olpe ol by s oslisal oo (51 53 2 e
L JSs w5 by Coenl Sl e s sl 5015
Coole Gladised 4y Gl osed =5 Sl oslas 05500 asls]
S sbiles 5 s Dyl la g chle 5l o
obas jlie 04d Fabs b clale LISl cd) e L)
S e 53 il G cale 53 sl min Sl
Clled oy ol 5 dehe G lr 02538 o,
O Rl A5 bl SSgsn Cole s 2

[28]as 28 cls ladised 53 Jgd LS 5

0.04

samplel{control)  sampled

Phenolic contentimg GAKE mil-t
]
e
| %]

56)‘3;5—'*‘@19**)3 Sl s L La 5 Sike anmlia
w2l oLl 22 asees SPSS (Ll Sl58le 5 b ds s
e iala3l o bl 1SS a3 el ples

A plondl L G oS Al gl L

Sou ) @‘5‘3
C_._ILA e)w J':,".’,. ‘gw ‘5\.5 ;}_{‘9-1-3

Sl oo B n

Sl (Ldsax) <l olas g olasd slo Sy ol
Tl o= 3 Ity Ll L3 il (s s 44174 &y
sl

Table 1 Chemical properties of germinated
brown rice powder

Property Amount

Moisture(g. 100g™) 15+0.3
Free phenolics(mg GAE ml™) 0.107+0.0005
Free Antioxidant Activity (%) 44.74+1.41
GABA(mg 100 g™* d.m) 23.5+0.11
Protein (g 100 g™ d. m) 72+0.52
Ash(g 100 g* d.m) 0.3+0.01

3
: b L ;
L L
| E I i . L
D :

sampled sampled samples

Fig 1 The phenoliccontents of yogurt samples
Different letters indicate on significant difference among samples (p<0/05)
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Fig 2 The Antioxidantactivityof yogurt samples.
Different letters indicate on significant difference among samples (p<0/05)
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Fig 3 The GABA content of yogurt samples.

Different letters indicate on significant difference among samples (p<0/05)
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Table 2 The amino acid profile of yogurt samples

Amino acid(mg.100g™)  Samplel(control) Sample2 Sample3  Sample4 Sample5 GBR
Lysine 16.99 10.58 6.6 8.75 15 1960
Histidine 7.6 4.11 8 5./62 7.5 870
Arginine 3.8 35 6 4.37 5 4312
Aspartic acid 3.07 4.11 4 3.75 5.8 4451
Threonine 11.58 9.41 8.6 8.12 125 1999
Serin 6.15 2.35 3.3 1.87 5 3000
Glutamic acid 31.53 19.41 21.33 20.62 24.16 8790
Glysine 10 5.8 8 6.8 8.33 2346
Alanine 11.53 12.35 13.33 13.75 19.66 2320
Cysteine 20 14.70 14.66 15 20 940
Valine 15 2.35 13 1.87 33 4156
Methionine 4.6 3.52 3.33 3.12 3.3 1960
Isulosine 3.07 2.35 - 2.5 2.5 2150
Leucine 3.8 1.76 2.66 3.12 4.16 4870
Tyrosine 10 5.2 7.33 7.5 7.5 3655
Phenylalanine 9.2 6.4 6.66 8.12 10 3245
Tryptophan 4.6 2.9 3.3 - 3.3 1140
Proline 0.53 0.29 0.33 0.25 0.5 1890
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Table 3 Sensory Characteristics of yogurt Samples

sample Taste Texture Appearance  Spoon ability acce-:;(t);?alili ty
Samplel(control) 3.8+0.37? 3.7+ 3.8+0.31% 3.9+ 3.7+0.41%
Sample2 2.7+ 2.7+ 2.6+ 2.6+ 2.7+0.57°
Sample3 1.6+ 1.6+ 1.5+ 1.5+ 1.6+0.50 ¢
Sampled 0.95+ 0.95+ 0.95+ 0.95+ 0.95+0.39°
Sample5 3.7+0.47 % 3.7+ 3.7+0.44° 3.7+0.41° 3.7+
mean=SD

Different letters on each column indicates on significant difference among samples (p<0/05)
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Gamma-aminobutyric acid orGABA is a non-protein functional amino acid. It functions as an
inhibitory neurotransmitter that is involved in the regulation of cardiovascular functions, such as
blood pressure and heart rate and also plays role in the sensations of pain, anxiety, stimulation of
insulin secretion from the pancreas and preventing diabetes. Fermentation and germinating of cereal
grains are of biosynthetic methods for GABA production. This study aimed to investigate the
production of GABA enriched yogurt by using ofLactobacillus sakeiand brown rice malt extract. In
this regard, brown rice malt extract was added to low-fat milk in 0, 50,75 and 100 ml quantities and
set yogurts were produced after addition of skimmed milk powder and inoculation of commercial
yogurt starters andLactobacillus sakei,then the concentrations of GABA, phenolic compounds, amino
acids, the antioxidant capacity, and sensorial characteristics were evaluated.

According tothe results, yogurts that were produced by brown rice malt extract contained GABA. The
highest GABA content (5.62 mg/100 g d. w) was observed in yogurt with 100 ml brown rice malt
extract. Using brown rice malt extract and Lactobacillus sakeicaused significant increasing (p<0/05)
of phenolic compounds and their antioxidant capacities in yogurt samples compared to control. In
amino acid profile analysis, glutamic acid showed the highest concentration and lysine was the
highest among essential amino acids. In sensory evaluation tests, the sample with 50 ml brown rice
malt extract, had the highest overall acceptability. Regarding to the results, production of GABA
enriched functional yogurt containing phenolics and antioxidant compounds by using of brown rice
malt extract and fermenting with Lactobacillus sakeiand general yogurt starter cultures is feasible.

Keywords: Yogurt, Functional, Gamma-aminobutyric acid, Lactobacillus sakei,Brown rice malt
extract.
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