GLUTATHIONE LEVELS IN THE FIVE HEALTHY FRUITS

FOR SKIN CARE
Rutanachai Thaipratum

Department of Chemistry, Faculty of Science and Technology, Suan Sunandha Rajabhat University,
1 U-Thong Nok Road, Dusit, Bangkok, 10300, Thailand
E-Mail: Rutanachai.th@ssru.ac.th

ABSTRACT

Glutathione, a tripeptide composed of glycine, cysteine, and glutamic acid, is one of the most abundant low
molecular weight cellular thiols in mammalian tissues. It is an important endogenous antioxidant in many

organisms including human. In addition to its many biological functions including maintenance of intracellular

redox activities, xenobiotic metabolism, signal transduction, and gene regulation, glutathione has been associated
with skin whitening ability. The role of glutathione as a skin whitener was discovered as a side effect of large

doses of glutathione. So, the objective of this work was to study the glutathione level and compare between the
five fruits known as healthy fruits for skin care by using Ellman-s reagent, a chemical used to quantify the
concentration of thiol groups in a sample. The results showed that the glutathione levels (mgs 100g fresh mass)
were 1158 +1.32,105+3.28,55+ 1.06, 246 + 0.13 and 1.46 + 0.09 for orange, strawberry, lemon, avocado, and
tomato respectively.
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INTRODUCTION

Skin is the largest organ of the human body, and its functions include protection, sensory detection, and
thermal regulation. People suffer from many skin problems, such as mottled pigmentation, wrinkles, photoaging,
acne, and skin cancer. Skin diseases are usually caused by overexposure to ultraviolet radiation. However, one of

the most dermatologic concerns is skin aging that involves degradation of extracellular matrix in both the
epidermal and dermal layers that leave visible signs on the surface of the skin. The detailed mechanisms involved

in the age-dependent decline of tissue function to produce harmful effects during proteolytic degradation of fiber
network 1. So, in to slow down it, people, especially women, have always taken good care of it. Skin-care is the
group of practices that support skin integrity including nutrition, avoidance of excessive sun exposure, and
appropriate use of emollients that enhance appearances such as the use of cosmetics, exfoliation, and fillers.
Although there are several synthetic skin-care products containing ingredients active against skin aging, they can
produce adverse reactions such as allergic contact dermatitis, phototoxic and photoallergic reactions. Therefore, it
is necessary to seek out new safe and effective skin-care cosmetic compositions from natural resources. The
properties of natural products as good resources for developing skin-care cosmetic agents included their non-toxic
and environmentally friendly properties compared to artificial synthetic chemicals. Many herbs, vegetables, fruits
and whole grains are currently in demand worldwide due to their impact on skin aging. Notably, fruits and
vegetables constitute an important source in the search for metabolites active against skin aging due to their
antioxidant capacity and their richness in phenolic compounds, carotenoids, and ascorbic acid. Plants and their
secondary metabolites have been widely used in the cosmetic industry as antioxidants, sunscreen agents, and skin
whitening agents (2-3). Glutathione, a tripeptide composed of glycine, cysteine, and glutamic acid, is one of the

most abundant low molecular weight cellular thiols in mammalian tissues. It is an important endogenous
antioxidant in many organisms including human. In addition to its many biological functions including
maintenance of intracellular redox activities, xenobiotic metabolism, signal transduction, and gene regulation (4,
glutathione has been associated with skin whitening ability (51. The role of glutathione as a skin whitener was
discovered as a side effect of large doses of glutathione (61. In plants, glutathione is crucial for biotic and abiotic
stress management. It is a crucial component of the glutathione-ascorbate cycle. To monitor the glutathione level,
several analytical methods have been developed for many years (7). The current methods for analyzing GSH in
biological samples included high performance liquid chromatography (HPLC), enzymatic method [8; and
colorimetric method in which a derivatization step was required to introduce on glutathione either a chromophore
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moiety (Elman-s reagent) (9-101, or a fluorescent one (monobromobimane) permitting its detection by a diode array
or fluorescence detector or by combination with electroanalytical method 1115. In this work, to understand more
about the relation of glutathione level between the five fruits (Orange, strawberry, lemon, avocado, and tomato)
that have been reported as healthy fruits for skin-care (3, 12-14j, The colorimetric method by using Elman- reagent
was used for GSH level determination.

METHODS

Chemicals and Reagents

5,5 -dithiobis-2-nitrobenzoic acid (DTNB), sulphosalicylic acid (SSA) and reduced glutathione (GSH) were
purchased from Sigma-Aldrich Co,, Ltd. All other solvents and chemicals were of analytical grade.

Sample preparations

The glutathione content in the following fruits was measured, orange (Citrus sinensis), strawberry (Fragaria x
ananassa), lemon (citrus x limon), avocado (Persea americana), and tomato (Solanum lycopersicum). Sample
preparation included the preparation of juice. Fruit juice was obtained by squeezing orange and lemon) or mixing
(Strawberry, avocado, and tomato) the fruit. After centrifuging the supernatant was guided through a filter (0.45um)
and stored immediately in the freezer.

Glutathione (GSH, assay

A modified M.W. Korir 101 method was used to assay glutathione (GSH) levels in the fruits. Fruit juice was
mixed with a solution containing sulphosalicylic acid (5.0% wv) and 0.25 mM EDTA and the mixture centrifuged
at 8000g for 10 min. 200 uM glutathione (GSH) standard solution was prepared in 0.5% sulphosalicylic acid (SSA)
and serial dilutions prepared using the same solution (0.5% SSA) to reach final concentrations of 200, 100, 50, 25,
12.5 and 6.25 uM. Ellman's reagent (5,5 -dithiobis-2-nitrobenzoic acid) was prepared by dissolving in 0.1 M
potassium phosphate buffer and 5 mM EDTA disodium salt, pH 7.5, to a final concentration of 0.6 mg/ml. 0.5 ml
of standard solution or sample were mixed with freshly prepared Ellman-s reagent after that the absorbance was
measured at 412 nm. A calibration GSH standard curve was prepared which was used to extrapolate the GSH
levels from the biological samples.

RESULTS AND DISCUSSION

The existence of GSH caused a yellow color development by the reaction between thiol and DTNB, so the
GSH can be detected via measuring the amount of yellow color product (TNB?). Figure 1 showed the UV-Vis

spectra of Ellman 's reagent solutions with the concentrations of 0.0, 6.25, 12.5, 25.0, 50.0, 100.0, and 200.0 pM
GSH. It is obvious that the absorbance value at 412 nm (\max gradually increase along with GSH concentration.
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Figure 1 UV-Vis spectra of Ellman 's reagent solutions with the concentrations of 0.0, 6.25, 12.5, 25.0, 50.0,
100.0, and 200.0 uM GSH.

The calibration curve for GSH determination was shown in figure 2. The result indicated that the concentration
of detectable GSH could be 6.25 uM with a linear range from 6.25 to 200.0 pM and correlation
coefficient (R?0.999.
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Figure 2 The linear calibration plot for GSH detection.
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Figure 3 Glutathione levels in the five healthy fruits.

The results from figure 3 showed that the glutathione levels (mgs 100g fresh mass) were 11.58 + 1.32, 10.5 =
328,55+106,246+0.13and 1.46 + 0.09 for orange, strawberry, lemon, avocado, and tomato respectively. These
results are in agreement with the report from D.P. Jone [15] except the glutathione levels in avocado and tomato
that was too low in this work.

CONCLUSION

To determine the glutathione levels in the five healthy fruits for skin-care by using Ellman 's reagent. The
results showed that the glutathione levels were too low when compared to the amount that can be effectively used
as the whitening agent.

ACKNOWLEDGEMENTS

The author would like to thank the Research and Development Institute, Suan Sunandha Rajabhat University,
Bangkok, Thailand for financial support.

REFERENCES

(11 Mukherjeea, P. K, Maitya, N. M., Neelesh, N., & Sarkarb, B. K. 2011), "Bioactive compounds from natural
resources against skin aging-, Phytomedicine , VVol. 19, Pp.64-73.
[21Lee, C-J, Chen, L-G, Chang, T-L, Ke, W-M, Lo, Y-F, & Wang, C-C.(2011), “The correlation between skin-
care effects and phytochemical contents in Lamiaceae plants', Food Chemistry , Vol. 124, Pp.833-841.
31Germano, M., Cacciola, F., Donato, P., Dugo, P., Certo, G, D'Angelo, V,, et al. 2012), "Betula pendula leaves:
Polyphenolic characterization and potential innovative use in skin whitening products-, Fitoterapia , Vol.
83, Pp.877-882.

41 Couto, N, ennife, J., & Barber, J.(2016), "The role of glutathione reductase and related enzymes on cellular
redox homeostasis network-, Free Radical Biology and Medicine , Vol. 95, Pp. 27-42.

© ICBTS Copyright by Authors) The 2016 International Academic Research Conference in Milan 39



(51 Sonthalia, S., Daulatabad, D., & Sarkar, R.(2016), "Glutathione as a skin whitening agent: Facts, myths,
evidence and controversies, Idian Journal of Dermatology, Venereology and Leprology , Vol. 82, No.3, Pp.
262-272.

(61 Matsuki, M., Watanabe, T., Ogasawara, A, Mikami, T., & Matsumoto, T.2008), "Inhibitory Mechanism of
Melanin Synthesis by Glutathioner, The Pharmaceutical Society of Japan , Vol. 128, No. 8, Pp.1203-1207.

(71Roland, A, & Schneider, R.2015), "Development and validation of a high-throughput analysis of glutathione
in grapes, musts and wines by Stable Isotope Dilution Assay and LC-MS/MS-, Food Chemistry , Vol. 177,
Pp.152-157.

(81 Raseetha, S, Leong, S. Y., Burritt, D.J., & Oey, 1.(2013), "Understanding the degradation of ascorbic acid and
glutathione in relation to the levels of oxidative stress biomarkers in broccoli (Brassica oleracea L. italica
cv. Bellstar) during storage and mechanical processing, Food Chemistry , Vol. 138, Pp.1360-1369.

91Ma, Y, Zhang, Z, Ren, C,, Liuab, G., & Chen, X.2012), "A novel colorimetric determination of reduced
glutathione in A549 cells based on Fe304 magnetic nanoparticles as peroxidase mimetics-, Analyst , VVol.
137, Pp. 485-489.

(101 Korir, M., Wachira, F., Wanyoko, J., Ngure, R., & Khalid, R.(2014), "The fortification of tea with sweeteners

and milk and its effect on in vitro antioxidant potential of tea product and glutathione levels in an animal
model-, Food Chemistry , Vol. 145, Pp. 145.-153.

(11 Pitsanuwong, C., Charernchai, S., & Wonsawat, W.(2016), "The voltammetric study of B-glucosidase
hydrolytic product With modified electrode, Key Engineering Materials , Vol. 675-675, Pp.671-674.

(121 Abirami, A, Nagarani, G., & Siddhuraju, P.(2014), *In vitro antioxidant, anti-diabetic, cholinesterase and
tyrosinase inhibitory potential of fresh juice from Citrus hystrix and C. maxima fruits', Food Science and
Human Wellness , Vol. 3, Pp. 16-25.

131 Bravoa, K, Alzateb, F., & Osorioa, E. 2016, Fruits of selected wild and cultivated Andean plants as
sources of potential compounds with antioxidant and anti-aging activity-, Industrial Crops and Products ,
Vol. 85, Pp.341-352.

(141 Wang, M., Zheng, Y., Khuong, T., & Lovatt, C.J.2016), "Developmental differences in antioxidant
compounds and systems in normal and small-phenotype fruit of ‘Hass> avocado (Persea americana Mill )y,
Scientia Horticulturae , Vol. 206, Pp. 15-23.

(151 Jones, D.(1992), Glutathione in foods listed in the National Cancer Institute's Health Habits and History
Food Frequency Questionnaire», Nutr Cancer , Vol. 17, No.1, Pp.57-75.

© ICBTS Copyright by Authors) The 2016 International Academic Research Conference in Milan 40



