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2. curry leaves

3. kesum leaves

4. Daun Tenggek Burung

5. Peroxide Value(PV)

6 .Thiobarbituric acidreactive substances(TBARS) value
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Table 1 produced treatments and related codes

Code Treatment Specifications

Ao Fermented Layer pastry (Croissant) Without rosemary and thyme extract

Al Fermented Layer pastry (Croissant)+ rosemary (0.10%)+ thyme extract(0.10%)
A, Fermented Layer pastry (Croissant)+ rosemary (0.10%)+ thyme extract(0.15%)
A; Fermented Layer pastry (Croissant)+ rosemary (0.10%)+ thyme extract(0.20%)
Aq Fermented Layer pastry (Croissant)+ rosemary (0.15%)+ thyme extract(0.10%)
As Fermented Layer pastry (Croissant)+ rosemary (0.15%)+ thyme extract(0.15%)
Ag Fermented Layer pastry (Croissant)+ rosemary (0.15%)+ thyme extract(0.20%)
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1. Instron universal Testing machine
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Table 2 The results of physicochemical characteristics of wheat flour

Drygluten  Moisture  Ashes full ) Fat Protein  Moisture o Test
) (/) gluten ) ’ o) ) Acidity pH
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Yo/t Yo o Y/00 VA /e VE/e s VY 0/A flour
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Table 3 Results of type and amount of antioxidant compounds of thyme and rosemary extract
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Type compound(png/g.dw) Amount(%) Rt (min)
Ben zonic acid 39 8.1
Homogeneous acid 1.9 9.0
Genestech acid 4.6 12.1
Gallic acid 7.6 13.2
Chlorogenic acid 2.2 14.5 thyme extract
Vanilla acid 3.5 16
Caffeina acid 4.1 19.2
Cyrillic acid 1.5 20.0
Comaric P - acid 1.5 21.1
Ferrolic acid 2.1 234
Cinnamic P - acid 0.9 28.8
Vanilla acid 231 8.0
Caffeina acid 116 9.1
Genestech acid 88 12.1
Male 60 20.0
Rosemary acid(mg/gr) 43 232 Rosemary extract
Cinnamic P - acid 57 28.8
Apigenic acid 79 370
Hypoline 44 38.1
Crismartin 196 427
Carnosell 307 52.0
Carnosic acid(mg/gr) 12.6 56.9
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Table 4 The results of Farinograph tests

Fari h Farinograph Farinograph Dough Extension Whater test
alr:mograpb .after 12 minutes .after 10 minutes stability time absorption
quality number (Brabndr) (Brabndr) (min)time (min) (%) sample
76.0° 132.00° 53.00° 4.20° 5.80™ 5220° Ao(Contro)
72.0° 123.00° 470° 3.70° 2.70° 53.50° A,
75.00° 132.00¢ 55.00f 4.00% 5.70° 52.10% A,
78.00° 128.00° 52.00¢ 420° 5.80™ 52.30° As
84.0° 131.0¢ 46.0° 3.90% 6.40¢ 51.50° Ay
81.0¢ 131.0% 53.00° 420° 5.70° 52.00% As
82.0¢ 121.0° 49.00° 4.00° 6.00° 52.00% As

1. Small letters (a, b, ¢, d, e) in the same column indicate significant differences (p<0.05) of treatment.

2. Treatments: A, Fermented Layer pastry (Croissant) Without rosemary and thyme extract, Fermented Layer
pastry (Croissant)+ rosemary (0.10%)+ thyme extract(0.10%), A, Fermented Layer pastry (Croissant)+ rosemary
(0.10%)+ thyme extract(0.15%), A; Fermented Layer pastry (Croissant)+ rosemary (0.10%)+ thyme extract(0.20%),
A4 Fermented Layer pastry (Croissant)+ rosemary (0.10%)+ thyme extract(0.15%), As Fermented Layer pastry
(Croissant)+ rosemary (0.15%)+ thyme extract(0.15%), Ag Fermented Layer pastry (Croissant)+ rosemary (0.15%)+

thyme extract(0.20%)
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Table 5 The results of the five-point hedonic test (Test enjoyable)
Bakery croissan fermented layer

test
texture smell Flavor colour

sample
3.21+0.74° 3.07+0.64™ 347+0.53° 4.63+0.49% Ao(Control)
2.73+0.71° 338+0.59" 3.65+0.56° 3.49+0.44 A,
2.69+0.58% 2.63+0.58° 4.67+£0.41° 4.78+0.30% A,
2.94+0.66° 4.71+0.42° 3.10+0.73° 436046 A
4.62+0.49° 4.63+0.49¢ 4.52+0.49° 4274041 Ay
2.7540.62° 344+0.47° 3.35+0.84° 4.48+029% As
4.75+0.40° 4.73+0.39°¢ 4.39+0.65" 4.31+0.60¢ Ag

1. Capital letters (A, B, C) in the same line indicate significant differences (p<0.05) of storage in each variable.
Small letters (a, b, ¢, d, €) in the same column indicate significant differences (p<0.05) of treatment.

2. Treatments: A, Fermented Layer pastry (Croissant) Without rosemary and thyme extract, Fermented Layer
pastry (Croissant)+ rosemary (0.10%)+ thyme extract(0.10%), A, Fermented Layer pastry (Croissant)+ rosemary
(0.10%)+ thyme extract(0.15%), A; Fermented Layer pastry (Croissant)+ rosemary (0.10%)+ thyme extract(0.20%),
A, Fermented Layer pastry (Croissant)+ rosemary (0.10%)+ thyme extract(0.15%), As Fermented Layer pastry
(Croissant)+ rosemary (0.15%)+ thyme extract(0.15%), Ag Fermented Layer pastry (Croissant)+ rosemary (0.15%)+
thyme extract(0.20%)
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Table 6 The results of the assessment of Croatia's staling Bakery layer fermentation method and device

Test
Fifteenth day Seventh day First day
Sample
10.49% 4.59% 3.06"" Ao(Control)
9.30% 6.93°8 2.550eA A,
6.69%¢ 4.70%8 223 A,
9.59¢ 732 2.39%A A
8.49°C 445 2.58%0A As
9.10%¢ 6.01% 3.10%A As
8.795C 5.12% 3.22% Ag

3. Capital letters (A, B, C) in the same line indicate significant differences (p<0.05) of storage in each variable.
Small letters (a, b, ¢, d, e) in the same column indicate significant differences (p<0.05) of treatment.

4. Treatments: A, Fermented Layer pastry (Croissant) Without rosemary and thyme extract, Fermented Layer
pastry (Croissant)+ rosemary (0.10%)+ thyme extract(0.10%), A, Fermented Layer pastry (Croissant)+ rosemary
(0.10%)+ thyme extract(0.15%), A; Fermented Layer pastry (Croissant)+ rosemary (0.10%)+ thyme extract(0.20%),
A, Fermented Layer pastry (Croissant)+ rosemary (0.10%)+ thyme extract(0.15%), As Fermented Layer pastry
(Croissant)+ rosemary (0.15%)+ thyme extract(0.15%), Ag Fermented Layer pastry (Croissant)+ rosemary (0.15%)+
thyme extract(0.20%)
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Fermented layered doughs are made in a method in which fat is scattered between dough layers in process
of rolling and laminating giving the final product with a flak texture, the use of natural antioxidants
including herbal extracts have been widely used to prevent fats and oils oxidation in food products.
Rosemary and thyme are two valuable medicinal plants that are widely used in traditional medicine. In this
study, the chemical components of rosemary and thyme extracts were determined by HPLC and different
volumes of the extract (0.1, 0.15, 0.2 %) in combination, was added to the croissant dough formulation and
characteristics of the final product was examined. 11 phenolic compounds in thyme and rosemary extracts
was identify that Carnosol (0.307%) and gallic acid (6.7%) had the highest amount in extracts of rosemary
and thyme. The results of the rheological tests showed that the highest dough development time, Dough
stability time, farinograph quality, and the lowest degree of dough loosening, belonged to sample A4-
(croissant +0.15% rosemary extract and 0.10 % thyme extract) and A6 (croissant +0.15% rosemary extract
and 0.20 % thyme extract), respectively. samples A4 and A6 had highest maximum resistance to extension
(P<0/05) on all days of the highest oxidative stability of the A4 and A6 samples, respectively.The staling of
croissant showed that in first and seventh days of test, force required to compress samples A6 and A4 were
significantly lower than other samples (p<0/05). the highest sensory scores in factors of color, taste, smell
and texture of the samples A4 and A6 and treatment A4 can be introduced as a better treatment.

Keywords: Croissant, Phenolic compounds, Physico Chemical, Rosemary & thyme extract, Sensory
Properties, Shelf Life.
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