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The waste of tea factories is a good source for extracting food colorants that can be
replaced with synthetic colors in the food industry. The present study was designed
and implemented at a semi-industrial scale to complete the results obtained from
research that was previously conducted to determine the best extraction method with
the highest performance and color stability from black tea wastes on a laboratory
scale. Extracting color from the wastes of the tea factory was done using a reverse
condensation system with water: ethanol solvent for 30 minutes and at the solvent
boiling temperature. After purification and pasteurization, the extract was
concentrated, and a part of it was converted into dried extract in a spray dryer.
Quality assessments, including microbial, physicochemical, and marketability tests,
were performed on the sample. The results demonstrated that the number of
microorganisms and heavy metal elements in tea color did not exceed the standard
limit. The amount of antioxidant activity, total polyphenol, and caffeine were 94.5 %,
18.3 and 4.7 % in solid color and 49.7, 2.8 and 0.4 % in liquid color, respectively. In
the sensory test, applying a solid and liquid color mixture in Gummy candy obtained a
higher score (p<0.05) from the evaluators. In their opinion, there was no significant
difference between vinegar with tea color and vinegar with color available in the
market. The extracted color can be prepared in liquid and solid form, increasing its
usability in various food products.
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Table 1: Physicochemical properties of liquid and solid tea color.

Density 0.95 g/ml 0.36 g/cm® (bulk density)
Total Soluble Solid 7.8 g/100 mi -
Moisture 5.3 /100 g
Poly phenoles 2.89/100 g 18.39/100 g
Antioxidan Activity 94.5 %
Caffein 0.4 g/100 g 4.7 g/100 g
pH -
Ash 0.7 g/100 g 9.5 mg/g
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Table 2: Amount of heavy metals in liquid and solid tea color.

Liquid color (mg/kg) Solid color (mg/kg) Standard limit"
Al -

27.24 125.77
Cu 4.22 26.88 <50
Cd 0.03 0.08 <0.1
As 0.01 0.03 <0.15
Pb 0.21 0.92 <1
Hg 0.01 0.004 <0.02

*reference: Institute of Standards and Industrial Research of Iran, [20-22]
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Table 3: Amount of aflatoxin in solid tea color and tea waste.”

Aflatoxin type solid color (pg/kg) Tea waste (ug/kg) Action level in foods (ug/kg) ™
B, <0.1 <0.1 =

B> 1.99
G, <0.1
G, 7.9
total 9.89

<0.02 -
<0.1 -
<0.7 -

<0.7 20

*reference: Institute of Standards and Industrial Research of Iran, [23]
**Food & Drug Adminestration [41]
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Table 4: Microbial characteristics in liquid and solid tea color.

Liquid color (cfu/g) Solid color (cfu/g) Standard limit

Total count

Mold & yeast <10

14000 <100000

9000 <1000

coa a3l 9 a5 s sl ik 0 S92 se Uy 5 sl S5y 0,8 Dol bl 8 Jeue

Table 5: Evaluation of the difference between the use of tea color and the color available in the market for vinegar in Triangle Test.

The order of distribution of samples

Number of correct Probability of correct

1

2 Cc T C
3 Cc C T
4 T Cc T
5 C T T
6 T T C

T c” @

answers judgments
14 0.177™
13 0.285™
7 0.957"
15 0.100™
10 0.705™
11 0.565™

*T: tea color; ** C: caramel color; ns: not significant
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Figure 1: Gummy candy painted by tea color.
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