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Effect of Turmeric Juice and Peppermint Juice

on the Quality of Flatbread Roti
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Abstract

This study aimed to assess the potential of turmeric juice and peppermint juice in the levels
of 25 and 50 % (w/w) for producing flatbread roti for decreasing the use of synthetic preservative
agents (benzoic acid). The results showed that the qualities (including texture, color values, water
activity (a,,), and microbiological levels) of turmeric juice and peppermint juice treated flatbread
roti, were changed during storage for two days at room temperature. However, both treated

flatbread roti could be used as a prototype to decrease the use of benzoic acid for prolonging the
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product shelf-life based on the microbiological criteria of Thai community roti Sai Mai standard (No.

458/2547), including total viable count, yeasts and molds, Bacillus cereus, Staphylococcus aureus,

and Escherichia coli, which the shelf-life did not exceed one day in polypropylene bags.
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Table 1 Formulation of each flatbread roti

BN V9 (25-30 BeA LA ed) ANMINNTT

wWasuwUasnaunnausng o Wuaan 0-2 fu

T1 T2
Ingredients (g) T3 T4 T5 T6
(positive control)|(negative control)

Wheat flour 342.9 342.9 342.9 342.9 342.9 342.9
Tapioca flour 164.8 164.8 164.8 164.8 164.8 164.8
Salt 1.1 1.1 1.1 1.1 1.1 1.1
Oil 9.9 9.9 9.9 9.9 9.9 9.9
Water 481.3 481.3 360.98 240.65 360.98 240.65
Benzoic acid 1 = = = = =

120.33 240.65
Turmeric juice - - - -

(25 %w/w)|(50 %w/w)

Peppermint 120.33 240.65
juice (25 %w/w) (50 %w/w)
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Table 2 Water activity of flatbread roti with various treatments during storage at room temperature

1 day

2 days

0.9870 + 0.000™

0.9782 + 0.004"°

0.9828 + 0.004%

0.9803 + 0.001™

0.9823 + 0.000%

0.9751 + 0.001"°

0.9847 + 0.001"®

0.9769 + 0.004"°

0.9858 + 0.001"%

0.9750 + 0.002™°

Treatments 0 day
T1 (positive control) 0.988+0.001"
T2 (negative control) 0.985+0.001"
T3 0.984:0.002%
T4 0.980+0.001%°
T5 0.987+0.002"
T6 0.987+0.002"

0.9858 + 0.001"%

0.9750 + 0.002™°

Values are means + standard deviations; Means with different capital letter superscripts in the same

column differ significantly at p<0.05 (treatment effect); Means with different small letter

superscripts in the same row differ significantly at p < 0.05 (storage effect).
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Table 3 Color values of flatbread roti with various treatments during storage at room temperature

control)

L &t pb*
Treatments
0 day 1 day 2 days 0 day 1 day 2 days 0 day 1 day 2 days
T1 (positive
76.87+0.59" | 76.28+0.37"°| 65.13+0.29% | 5.56+0.16%° | 6.08+0.36“ | 6.36+0.11™ |13.97+1.13“°| 15.30+0.54* | 13.41+0.35°°

T2 (negative
76.63+0.36* | 68.70+0.27% | 69.40+0.27*°| 3.35+0.07™
control)

5.97+0.17%

5.99+0.07% | 12.19+0.05> | 13.78+0.44°®| 14.41+0.26"

T3 51.14+0.22%| 56.56+0.91<|53.57+0.24%| 2.34+0.14%°

5.43+0.19% | 5.71+0.46"

10.77+0.63 | 17.93+0.11% | 16.53+0.19%

T4 47.84+0.77% | 56.66+0.13 | 57.00+0.36 | 2.73+0.405

5.01+0.33"

7.53+0.11 | 13.44+0.12% | 12.28+1.27% | 22.37+0.16

T5 47.42+0.92%|45.01+0.21™ | 47.56+3.507 | 12.74+0.42°

17.89+0.05"(20.61+1.18"| 38.15+0.63"

12.28+1.27% | 42.22+3.69™

T6 44.76+0.14%°|45.36+1.08°°[ 47.15+0.17 | 14.18+0.21*°

16.19+0.66™ | 16.75+0.47%| 35.26+0. 27%| 34.60+1.84*

34.37+0.71%

Values are means + standard deviations; Means with different capital letter superscripts in the same column differ significantly at p<0.05

(treatment effect); Means with different small letter superscripts in the same row differ significantly at p <0.05 (storage effect).
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Table 4 Texture profile analysis of flatbread roti with various treatments during storage at room

temperature

Hardness (N)
Treatment:

Cohesiveness (mm?)

Springiness (mm) Chewiness (mJ)

0 day 1 day 2 days 0 day 1 day

2 days

0 day 1 day 2 days 0 day 1 day 2 days

T1 (positive

125.00+23.07%22.00+10.53%°| 99.00+29.55*|0.78+0.24*

control)

0.90+0.22°%

0.38+0.11%°

0.46:0.03" 0.26:+0.04° | 0.32:+0.01% |0.50+0.26%( 0.07+0.06 | 0.13+0.06*

T2 (negative]

84.67+13.01° [88.00+37.99"%| 46.33+8.08" |0.84+0.02"°| 0.73+0.08*

control)

0.96+0.04™

0.38+0.00%°(0.43+0.04*%°| 0.45+0.03* |0.53+0.06*| 0.30+0.10*° | 0.45+0.03*

T3 61.33+25.01°°(78.33+11.02"%| 47.00+6.25™ |0.89+0.04"°| 0.84+0.01%°

1.09+0.05"

0.34+0.02% 0.45+0.02* | 0.47+0.03"* |1.77+0.50"[ 0.30+0.00" | 0.17+0.06"

T4 47.67+0.58 |61.00+11.14%| 19.33+1.53° |0.90+0.05*°| 1.07+0.06™

0.95+0.03%

0.37+0.03%| 0.38+0.02% | 0.38+0.01% |0.13+0.06*°[0.23+0.06*®| 0.10+0.00*

T5 156.00+23.39"| 25.00+6.08 | 93.33+8.50"" [0.79+0.02"

0.93+0.14°%

0.89+0.02%

0.35+0.01%°( 0.46+0.02"* | 0.45+0.04" |0.37+0.06®(0.17+0.06°°(0.2667+0.12°*

T6 63.00+7.00° | 96.67+4.04* |104.67+13.30*| 0.79+0.05"

0.810.05%

0.82+0.13%

0.36+0.03%(0.42+0.01%% [0.33+0.023°|0.27+0.21%°[0.23+0.06"*| 1.13+0.21*

Values are means + standard deviations; Means with different capital letter superscripts in the same column differ significantly at p<0.05 (treatment effect); Means with

different small letter superscripts in the same row differ significantly at p <0.05 (storage effect).

Table 5 Microbiological quality of flatbread roti with various treatments during storage at room

temperature
Microorganisms
Total plate count Yeast & Mold B. cereus S. aureus E. coli
Treatments
(log CFU/g) (log CFU/g) (log CFU/g) (log CFU/g) (MPN/g)
0 day|1 day|2 days|0 day|1 day |2 days|0 day|1 day|2 days|0 day|1 day |2 days|0 day |1 day|2 days
T1 (positive
<2 | 413 | 447 | <1 <l | 447 | <2 <2 <2 <2 <2 <2 <3 <3 <3
control)
T2 (negative
<2 (468 | >3 <l | 482 | >3 <2 <2 <2 <2 <2 <2 <3 <3 <3
control)
T3 <2 383|408 | <1 <l | 448 | <2 <2 <2 <2 <2 <2 <3 <3 <3
T4 <2 | <2 | 374 | <1 <l | 426 | <2 | <2 <2 <2 | <2 <2 <3 | <3 <3
T5 <2 324 ] 351 | <1 <l | 403 | <2 <2 <2 <2 <2 <2 <3 <3 <3
T6 <2 <2 | 346 | <1 <l | 417 | <2 <2 <2 <2 <2 <2 <3 <3 <3
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