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1. Saccharomycec cerevisiae
2. Ropy spoilage
3. Lactic Acid Bacteria (LAB)



Vi .>].>Jn¢\/\ e)})d\f, e)La...:

(Ol D) e &S5 5l 0=t 500 (ol pU L s
3 8320wl CS 0 Sl s s o Bl 5 e
S a5 S Jola Slilesl s 5l s 5e sl b
AE ol 2 (6ol sl slse S el e o825 51 b
Y/ el deoss 40 /A 5 Y-S0y (5l b L 3 Lgwr i
s Ohdan S o VA (o Ao Y (S e
e od e 3 pme GlaelSis 5 5l rSl a0
£Vl &Y PH U Lo slS S5 oman 3 S
Olg) Sl oSl by 5158 VY S5 2 02 p S
Oleslo 51 5 SSY ol lags 5SG a5 (0L

A3 ol QIR pxe 5 ke sla sy

la s, —Y-Y

PP e e g L S (g5ledlad -\ -Y-Y
Gk Sl Ll skl (6 S & gl s
2> Bl g Jame 53 ST S S ssledlas
Y8 Olas Sdie a5 sk 253 YV sles L 5L 5T
ptiafd skl sSY (6 S immen [V] L 4 csle
Ll 2 s eyl add 05, &l MRS ciS ases o
e & o somedw a5 T (glas 3 5 sl LS 05 i
o a8 ISl S (s5lse Ll il s el T BT
b 55k Bl 31 aslid U Lad sl dage SU a5 5l
S Lad sl sl 03,5 35kl gl o o L3 S

[Va] ws eslizal a6 S 2,

B B e el

YO L pdS 55T 5l e, S 000 il b5 e g slate
e ot b o 5 Ll Gl Ol 2 e
34 e Bl pase 0 SA bl 3 5 0350 bl
e VAT s S LS G5 bl 4 S5 p S0
3 po—tta s sl sSY (6 S O sl s Sl 2
e 4y 5 0kl Lol G bl 4 p g )l sl sSY
b s (S ogmdor 453 Y0 glos 53 sl VY Ol
G5 e 51 Spn 5l algs 0 5 058 eall b e
Aoy V0 Olgn ol o 03,51 ) Jsdr 3 oS ok 4
o3l G5 O O gV gn b 3 (oS 5,1 035 il )

..>.>J§

ARR

Ao Lass aalllas 5o (Y 8) OLGs 5 505
3 SO e an ST Al 68U sl B et
L3l OLe3l b et s AL LS ol as & oS 5
(o e G5l et 4 AL L5 ST 0 L S
oy 35 et 5 Smsby 5 e SRl
oemen [V0] s S edalis (g BASL 5 (S5
Sl paz p b sulS Gdis 0253 86 (17AY) (50
or s 1 ol e il sladle; s 8L L
OLes 5 Lo goelS Ol (Rl 31 L oS il Ol e 5 0305 13
JHs sl (osb) Ol 5 a8 SUPH e e
o3l D] Sl 231 ol dpamms o sases oo
LS al 2L od Ghds W5 55 (7009) DL
Olymee chom a8 250 il L il s 5 s sad o
DIVI el alslas s Yo bl s i L ols 5
So Olgmean b L 2 505 (WW40) OLs 5 55 8
5SS Slosas g s B 4 b G355
osliil 058 g 3T 4l IS 05 sy SIS
e g olad 53 L 534S Lsls OLAS 5 s s

DAl 43 8 siw alS 5 Cosby Ol il 38l
CdS 3 03 P e DS a5 L nl 2l
P P T [ QU R T JE HICH PR
Sl Rl Olsen L o5 brsulS Gl 5l ealic
L 53 Sledd angs e Do Vse b 03 3 se
S i p oL sl sSY 5 g stte 5 bl S
3 S5 (Bl bt S5 Sl s bl s e
G e sl sl ol s 06 slaki gas

.)ﬁ

LSy 9 5lse Y
ashy Ao VYL (s VA sl a3) oo 35
o3 YAV 5 e S Ao /08 (5 Ao ys VTV
S e ol I s Sl Sl b e S
el gl 5 3550 25 skl (gl A3 (ol 2 (0L

o las Lalss, v o5 iy LS Oy g 40 Ll

O e mas sugs Cpizean A3 S IRV O sedes a3



QI)K.Q.A}@@@U\N

Table 1 Treatments in sourdough preparation

Treatment Bacteria Liquid
1 Water
2 Lactobacillus fermentum Kombucha beverage
3 Soybean milk
4 Water
5 Lactobacillus plantarum Kombucha beverage
6 Soybean milk
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Table 2 Effect of using kombucha beverage and soybean milk in sourdough containing Lactobacillus

fermentum and Lactobacillus plantarum on the pH and acidity of the toast bread

Acidity (mL
Treatment Bacteria Liquid pH (-) 011\1; gl_(lr)n
1 Lactobacillus Water 5.61£0.05" 5.11+0.03%
2 Kombucha beverage 5.30+0.03¢ 6.814+0.03*
fermentum . be .
3 Soybean milk 5.51+0.05 5.51+0.00
4 , Water 5.77+0.06° 4.27+0.01°
Lactobacillus . b
5 Kombucha beverage 5.4140.02 5.9540.02
plantarum : b od
6 Soybean milk 5.58+0.04 5.32+0.02

(Means in each column with different letters differ significantly in p<0.05)
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Fig 1 Effect of using Water (W), kombucha beverage (K) and soybean milk (S) in sourdough containing
Lactobacillus fermentum and Lactobacillus plantarum on acetic and lactic acids of the toast bread
(Means with different letters differ significantly in p<0.05)
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6. Extracellular polymeric substances
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Fig 2 Effect of using kombucha beverage and soybean milk in sourdough containing Lactobacillus fermentum
and Lactobacillus plantarum on moisture content of the toast bread
(Means with different letters differ significantly in p<0.05)
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Fig 3 Effect of using kombucha beverage and soybean milk in sourdough containing Lactobacillus fermentum
and Lactobacillus plantarum on specific volume and porosity of the toast bread
(Means in each parameter with different letters differ significantly in p<0.05)
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Table 3 Effect of using kombucha beverage and soybean milk in sourdough containing Lactobacillus
fermentum and Lactobacillus plantarum on firmness of the toast bread

Firmness (N)

Treatment Bacteria Liquid 2h after baking 3 days. after 7 days. after
baking baking

1 Lactobacillus Water 1.81i0.12b2 3.74i0.08‘;: 4.97j:0.01b:
2 fermentum Kombucha beverage 1.52+0.12° 2.89+0.11 4.04+0.14*
3 Soybean milk 1.75+0.08°C 3.45+0.05®  4.58+0.10%
4 Lactobacillus Water 2.02+0.1 sbcc 3.93i0.213§ 5.11x0.1 sd’:
5 lantarum Kombucha beverage 1.72+0.02°¢ 3.31+0.07° 4.32+0.04
6 p Soybean milk 1.89+0.10°¢ 3.59+0.00®  4.77+0.12°*

(Letter in each column with different letters differ significantly in p<0.05)
(Capital letter in each row with different letters differ significantly in p<0.05)
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Table 4 Effect of using kombucha beverage and soybean milk in sourdough containing Lactobacillus
fermentum and Lactobacillus plantarum on crust color of the toast bread

Crust color (-)

Treatment Bacteria Liquid i o o
1 Lactobacillus Water 58.35+0.51° 5.3440.12° 8.51+0.11°
2 fermentum Kombucha beverage 53.21+0.42° 6.91£0.09* 9.77+0.14*
3 Soybean milk 55.49+0.44"® 6.17+0.11° 8.45+0.15°
4 Lactobacillus Water 58.43+0.35" 5.23+0.14°  8.42+0.12°
lantarum Kombucha beverage 53.85+0.57° 6.84+0.10* 9.814+0.15*
6 p Soybean milk 55.64+0.33® 6.110.08" 8.50:£0.15°

(Letter in each column with different letters differ significantly in p<0.05)
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Fig 4 Effect of using Water (W), kombucha beverage (K) and soybean milk (S) in sourdough containing
Lactobacillus fermentum and Lactobacillus plantarum on sensory properties of the toast bread
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One of the practical and inexpensive solutions in improving the characteristics
of the bakery and reducing the waste of this category of products is to use
sourdough. Therefore, in this study, the possiblity to use kombucha beverage
and soybean milk as a water substitute in sourdough formulations prepared from
Lactobacillus fermentum and Lactobacillus plantarum separately and to evaluate
the physicochemical and sensory properties of toast samples prepared from this
Sourdoughs were examined. The results showed that by adding sourdough
prepared from kombucha beverage and soybean milk, the moisture content and
acidity of the final product increased and the pH decreased. On the other hand,
Lactobacillus fermentum was more effective than Lactobacillus plantarum m
reducing pH and increasing acidity. In addition, after examining the amount of
lactic acid and acetic acid in the product, it was found that the amount of lactic
acid in samples prepared from sourdough containing kombucha beverage and
kombucha beverage was maximum while the amount of more acetic acid in
samples prepared from sourdough containing kombucha beverage and
Lactobacillus fermentum was higher. Samples containing kombucha beverage
had the lowest amount of firmness and the highest amount of specific volume
and porosity, and the type of primer used in the sourdough had no effect on the
amount of these parameters. On the other hand, the study of the crust color
values showed that by adding kombucha beverage and soybean milk in
sourdough formulation, the amount of L* and a* values was decreased and
increased respectively. Finally, sensory evaluators gave the highest score to two
samples of sourdough containing kombucha beverage in the presence of both
Lactobacillus plantarum and Lactobacillus fermentum. Therefore, these
compounds can be used to produce sourdough with better performance
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