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Figure 1. Comparison of black tea and green tea processed from tea leaves (Camellia sinensis)
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Table 1. Characteristics and pathogenicity of bacterial strains used in antimicrobial testing

Pathogenicity Property Bacterial strain
Food poisoning, scabies, staphylococcal scaly skin Gram-positive, S. aureus IBRC-M
syndrome (Kluytmans et al. 1997) Coccid 10690
(Malakar,2014)Urinary tract infection, bloody diarrhea Grarrl;;nctiﬁ?tlve, E. coli IBRC-M 10871
Bacterial b_Iack k_not, b_Ilght (coarse and irregular spots Gram negative, P. syringae IBRC-M
of dead tissue in white to yellow color on the leaf) bacteria 10702
bacterial wheat (Mori et al., 2019)
Black rot in Brassica plants (Bajpai et al. 2011) Gram negative, rod X campi%tgf4lBRC-M
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Figure 2. Diagram obtained from GC-Mass analysis of methanolic extract of green tea leaves
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Figure 3. Diagram obtained from GC-Mass analysis of methanolic extract of black tea leaves
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Table 2. Possible compounds in methanolic extract of green tea leaves obtained from GC-Mass analysis

Szl oS5 (aey0) sy (aids) glaik loy  aws Jgo, 8 S o)l

Cyclohexanone AV AT CsH100 \
(1R)-2,6,6-Trimethylbicyclo[3.1.1] hept-2-ene AR DIAFY CioHi6 Y
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2,3-Dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one g ARVARY4 CsHgO4 ¥
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Table 3. Possible compounds in methanolic extract of black tea leaves obtained from GC-Mass analysis

Sl S 5 (Jopd) doyd (4233 )loib by JeSpe Jgap Sy o)led
(1S)-2,6,6-Trimethylbicyclo[3.1.1] hept-2-ene il 0/ava CioH16 )
1,1-Dimethoxycyclohexane YIEA NI\ CsH1602 Al
1-ETHYL-5-AMINO-1,2,4-TRIAZOLE \lias \YIY S CsHsN4O2 Y
Neophytadiene “IAA YY/AvE CaoHsg ¥
Caffeine APV YY/FYY CsH10N4O2 o
n-Hexadecanoic acid Y/£a YY/IAYY Ci6H3202 4
1H-Purine-2,6-dione, 3,7-dihydro-8-methoxy-1,3,7-trimethyl- \liNg Yf/ary CoH12N403 v
Phytol ias YEIA-A C20H400 A
6-Octadecenoic acid V/EY YVIYO- C18H3402 A



https://pubchem.ncbi.nlm.nih.gov/#query=C6H10O
https://pubchem.ncbi.nlm.nih.gov/#query=C10H16
https://pubchem.ncbi.nlm.nih.gov/#query=C8H16O2
https://pubchem.ncbi.nlm.nih.gov/#query=C6H8O4
https://pubchem.ncbi.nlm.nih.gov/#query=C10H14O
https://pubchem.ncbi.nlm.nih.gov/#query=C6H6O3
https://pubchem.ncbi.nlm.nih.gov/#query=C6H6O3
https://pubchem.ncbi.nlm.nih.gov/#query=C6H6O3
https://pubchem.ncbi.nlm.nih.gov/#query=C6H6O3
https://pubchem.ncbi.nlm.nih.gov/#query=C20H38
https://pubchem.ncbi.nlm.nih.gov/#query=C10H16O
https://pubchem.ncbi.nlm.nih.gov/#query=C8H10N4O2
https://pubchem.ncbi.nlm.nih.gov/#query=C8H10N4O2
https://pubchem.ncbi.nlm.nih.gov/#query=C8H10N4O2
https://pubchem.ncbi.nlm.nih.gov/#query=C16H32O2
https://pubchem.ncbi.nlm.nih.gov/#query=C20H40O
https://pubchem.ncbi.nlm.nih.gov/#query=C19H32O2
https://pubchem.ncbi.nlm.nih.gov/#query=C18H36O2
https://pubchem.ncbi.nlm.nih.gov/#query=C18H34O2
https://pubchem.ncbi.nlm.nih.gov/#query=C18H34O2
https://pubchem.ncbi.nlm.nih.gov/#query=C10H16
https://pubchem.ncbi.nlm.nih.gov/#query=C8H16O2
https://pubchem.ncbi.nlm.nih.gov/#query=C5H8N4O2
https://pubchem.ncbi.nlm.nih.gov/#query=C20H38
https://pubchem.ncbi.nlm.nih.gov/#query=C8H10N4O2
https://pubchem.ncbi.nlm.nih.gov/#query=C16H32O2
https://pubchem.ncbi.nlm.nih.gov/#query=C20H40O
https://pubchem.ncbi.nlm.nih.gov/#query=C18H34O2

BY IVFY Gl VF oLy oY o)l F 6,05 (g0 m)lS soliiiiony ool anlilab

ol Slz 5 jrwislr ojlae SLS 5 alie —F Jgua
Table 4. Comparison of green tea and black tea extract compositions
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Figure 6. Determination of MIC of green and black tea extracts against pathogenic bacterial strains. A black
tea extract. B green tea extract. a. Plant pathogen. b. Human pathogen.
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Table 6- The results of determining the minimum inhibitory concentration (MIC)

Minimum inhibitory concentration extract

Pathogenic bacteria (mg/ml)
Black tea Green tea
E. coli IBRC-M 10871 15 5
S.aureus IBRC-10690 10 5
P. syringae IBRC- M10702 5 5
X.campestris IBRC-644 10 1
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Comparison of chemical compounds, antioxidant and antimicrobial effects of
Camellia sinensis black tea and green tea leaf extract on plant pathogenic
bacteria (Xanthomonas campestris and Pseudomonas syringae) and human

pathogenic bacteria (Staphylococcus aureus and Escherichia coli)

Masoud Haidarizadeh™, Fatemeh Alijani 2, Morahem Ashengroph?, Sajjad Atashi?

Introduction: Identifying and introducing new natural antimicrobial compounds against pathogenic agents is of
concern to researchers. The present study was conducted with the aim of comparing the chemical compounds,
antimicrobial and antioxidant effects of black and green tea. Methods: Aqueous and methanolic extracts of black
and green tea leaves were prepared and the compounds of the methanolic extracts were identified by GC-Mass,
antibacterial effects were measured by the disk diffusion method, the minimum inhibitory concentration (MIC)
the antioxidant property by the DPPH method. Results and discussion: Caffeine is the main component of green
and black tea extracts, and its amount is 82.97 percent and 86.25 percent in these extracts, respectively. The
minimum inhibitory concentration of green tea extract against Escherichia coli, Staphylococcus aureus, and
Pseudomonas syringae (5mg/L) is significantly three times higher than that of black tea extract (15 mg/L). The
inhibitory capacity of green tea extract against Xanthomonas campestris and the inhibitory capacity of black tea
extract against Pseudomonas syringae is significantly higher than the other bacteria. Many of the effects related
to green and black tea can be considered related to the relatively high capacity of inhibiting free radicals. The
results of this research showed that the free radical and antioxidant capacity of green tea (ECso, 28.875) is
significantly one and half times higher than black tea (ECso, 44.222). The inhibitory ability of the extract against
plant pathogens is relatively and significantly higher than human pathogens. Different products and perhaps the
waste of black tea and green tea can be used to control harmful microorganisms.
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