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Abstract: The experiment was conducted at Department of Inorganic Chemistry, University of Madras,

Tamilnadu, India, to determine the life time measurement, photochemical and electrochemical stabilities

of Aloe vera  gel and A. vera sap. Life time measurements for aloe sap before and after sun light

irradiation and methanol fraction with excitation wavelength 450 nm, 475 nm and 500 nm, respectively

at the excited state was observed in nano seconds. Aloe sap dissolved in methanol and subjected to U.V.

light irradiation was observed to decrease the intensity of the peak at 416 nm. The cyclic voltammogram

of all the fractions of aloe sap showed a cathodic peak around -0.55V and its corresponding anodic peak

around -0.30V.
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INTRODUCTION

Aloe vera L. (Aloe barbadensis Miller) is an

important medicinal plant belongs to the family

Liliaceae. It has larger demands and is traded in

medicinal drug markets of the world for flavouring

liquid and a source of ‘aloin’ (4.5 to 25 per cent). In

recent times, herbal remedies are gaining their

prominence, because of the observation that the

efficacy of allopathic medicines such as antibiotics,

which once had near universal effectiveness against

serious infections is on the wane. Over the years,

infectious  agents have developed resistance to

synthetic drugs and the herbs and their active

constituents are now being increasingly used to treat

various diseases. The ability of herbal medicine to

affect body systems depends on the chemical

constituents that it contains. Aloe products have long

been used in health foods and for medical and

cosmetic purposes. These products range from aloe

drink to aloe gels, powders, capsules, creams etc. for

both internal and external uses for a wide variety of

indications. Aloe has a wide range of medicinal

application such as wound healing effect, reduces blood

sugar in diabetes, soothes burns, eases intestinal

problems, reduces arthritic swelling, ulcer curative

effect, stimulates immunes response against cancer etc.

Anthroquinones derivatives in Aloe gel play an

important role in the treatment of tumors, diabetes,

ulcer and cancer. Keeping the above facts in view, the

present study was carried out to determine the exact

mechanism of actions and photochemical stabilities of

Aloe vera gel and active ingredients.

MATERIALS AND METHODS

The study was carried out at Department of

inorganic chemistry, University of Madras, Guindy

campus, Tamilnadu, India, to determine the life time

measurement, photochemical and electrochemical

stabilities of Aloe vera gel A. vera sap. Life time

measurements were carried out for aloe vera sap before

sun light irradiation, Aloe sap after sun light irradiation

and methanol fraction with excitation wavelength

450nm, 475nm and 500nm respectively, and the life

time of the species at the excited state was observed in

nano seconds. For photochemical study, Aloe sap was

dissolved in methanol and kept in sunlight for 30 days

and the changes in the solution were observed.

Electrochemical properties of the aloe vera sap and

their methanolic fractions were studied by using cyclic

voltammetry in double distilled water containing 10 M-1

sodium perchlorate as supporting electrolyte in the

potential range 0 to –0.8 V. The measurements were

carried out under oxygen free condition using a three-

electrode cell in which a glassy carbon electrode was

the working electrode, a saturated calomel electrode

was the reference electrode and platinum wire was

used as the auxiliary electrode. The cyclic

voltammograms were recorded at different scan rates

25, 75, 100 mVs .-1
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Fig. 1: Emission Decay Profile for A.vera Sap before Sun Light  Irradiation

Fig. 2: Emission Decay Profile for A.vera Sap After Sun Light Irradiation

Fig. 3: Emission Decay Profile for A.vera Sap Methanol Fraction

Fig. 4: I.R. Spectrum of Aloe Gel after 30 day sunlight
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Table 1: Life-Time and Related Amplitude for Aloe vera Solutions

1 2 3 1 2 3Compounds ô  (ns) ô  (ns) ô  (ns) B B B

A.V. Sap before Sun light irradiation 1.51 4.36 - 36.72 63.28 -

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

A.V. Sap after Sun light irradiation 0.715 2.93 8.51 13.54 42.19 44.27

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ethanol fraction 1.58 6.28 - 40.70 59.30 -

Fig. 5: Absorbance Spectral Change in A.vera Sap on Sun Light Irradiation

Fig. 6: Absorbance Spectrum of A.V. Sap Before Sun Light Irradiation

Fig. 7: Absorbance Spectrum of A.V. Sap After Sun Light Irradiation (10  Day)th
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Fig. 8: Absorbance Spectrum of A.V. Sap After Sun Light Irradiation (20  Day)th

Fig. 9: Absorbance Spectrum of A.V. Sap After Sun Light Irradiation (30  Day)th

Where: 

Series 1 - Before sun light irradiation

Series 2 - After sun light irradiation

Fig. 10: Fluorescence spectral change in A.vera sap on sun light irradiation
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Fig. 11: Absorbance spectral change in A.vera sap on U.V. light irradiation

Fig. 12: I.R. Spectrum of Aloe gel after 6 hrs U V irradiation 

Fig. 13: Cyclicvoltammogram of ethyl acetate fraction of  A.vera sap

RESULTS AND DISCUSSIONS

All  the  treatments  influenced  the  stability of

the aloe sap. Life time measurements for aloe sap

before  and  after  sun  light  irradiation  and

methanol  fraction  with  excitation wavelength 450nm,

475nm  and 500nm respectively, at the excited state

was  observed  in  nano seconds (Fig.1-3). The life-

time  and  relative  amplitude  data are shown in

Table  1.  Pure Aloe vera natiregel (alion free) was

kept  in  sum light for 30 days and 6 hrs uv irradiation

and  there  is  not changes/degradations were observed

in  fig.  4  and  fig. 12. The  concentration of phenolic

anthraquinone as  decreased  due   to  the degradation

of  the compounds. This was clearly found  out  by

the  electronic  spectroscopy  (Fig  5-9  (as 25)) and
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Fig. 14: Cyclicvoltammogram of ethyl acetate/acetone (4:1)  fraction of A.vera sap

Fig. 15: Cyclicvoltammogram of ethyl acetate/acetone (3:1) fraction of A.vera sap

Fig. 16: Cyclicvoltammogram of acetone fraction of A.vera sap

Fig. 17: Cyclicvoltammogram of methanol fraction of  A.vera sap
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Fig. 18: Cyclicvoltammogram of A.vera. sap

Fig. 19: Cyclicvoltammogram of A.vera sap extract after sun light irradiation for 30 Days

Fig. 20: Cyclicvoltammogram comparison of  A.vera sap extract before and after sun light irradiation at 25 mV/s

fluorescence spectroscopy (Fig. 10). The observed

values are as shown in Table 2 & 3. Aloe sap was

dissolved in methanol and subjected to U.V. light

irradiation and the changes were observed in regular

interval (Fig.11). There is a gradual decrease in  the

intensity of the peak at 416 nm, which is that of

anthraquinones. This decrease in intensity is due to the

degradation of phenolic anthraquinones. The spectral

data observed was as shown in Table 4. The changes

(decrease) in the absorbance and fluorescence

intensities clearly indicates that phenolic anthraquinones

absorb sunlight (Fig. 11) and undergoes photochemical

decay which indicates that most  of the lower

wavelength sunlight can be screened by phenolic

anthraquinones before it reaches the  skin  when  it  is

applied  as a thin layer over the  skin. The aloe vera

gel which contains less than 10 ppm of phenolic

anthraquinonoes  (aloin)  derivatives  has  shown  no
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Table 2: Absorbance spectral change in Aloe vera sap on sun light

irradiation

Days

-----------------------------------------------------------------

0 10 20 30

Absorption 1.483 0.910 0.598 0.467 

Table 3: Fluorescence spectral change in Aloe vera sap on sun light

irradiation

Solution Fluorescence

Intensity

A.vera sap before sun light irradiation 1.04

A.vera sap after sun light irradiation for 15 days 0.47

Table 4: Absorbance spectral change in Aloe vera sap on U.V. light

irradiation 

Days

--------------------------------------------------------------------

0 20 40 60 80

Absorption 1.668 1.629 1.533 1.466 1.425

Table 5: Electrochemical Data for Aloe vera Sap and its fractions

Aloe Sap can rate Epc (V) Epa (V) ÄEp

Fractions (mV)

Ethyl Acetate 25 -0.524 -0.304 220

50 -0.540 -0.295 245

100 -0.585 -0.270 315

----------------------------------------------------------------------------------------

Ethyl Acetate+ 25 -0.488 -0.331 157

Acetone (4:1) 50 -0.527 -0.325 202

100 -0.553 -0.312 241

----------------------------------------------------------------------------------------

Ethyl Acetate+ 25 -0.524 -0.291 233

Acetone (3:1) 50 -0.553 -0.286 267

100 -0.581 -0.283 298

----------------------------------------------------------------------------------------

Acetone 25 -0.565 -0.308 257

50 -0.596 -0.301 295

100 -0.633 -0.295 338

----------------------------------------------------------------------------------------

M ethanol 25 -0.578 -0.348 230

50 -0.612 -0.342 270

100 -0.636 -0.335 301

Aloe vera Sap

Before Sun 25 -0.568 -0.292 276

Light irradiation

----------------------------------------------------------------------------------------

After Sun 25 -0.523 -0.297 226

Light irradiation

absorbable change on irradiation for 45 days in open

sun light and 6 hours under U.V. irradiation (Fig.12)

(low pressure Hg vapor lamp). Aloe gel extract to the

skin of UV-irradiated mice ameliorates UV-induced

immune suppression by a mechanism that does not

involve DNA damage or repair . Aloe contains[3]

multiple immunoprotective factors and that aloe

oligosachharides may prevent ultraviolet induced

suppression of delayed type hypersensitive by

rededucing keratinocyte derived immunosuppressive

cytokines . Aloe gel contains at least two small[1]

molecular weight immunomodulators that may prevent

ultraviolet-B-induced immune suppression in the skin .[2]

Aloe emodin, one of the antraquinones, was found to

efficiently generate singlet oxygen when irradiated with

UV light. The survival of human skin fibroblast cells

in the presence of aloe emodin was found to decrease

upon irradiation with UV light. Finally, aloe emodin

proved to be relatively photo stable and a poor photo-

oxidant .[4]

Electrochemical properties of the Aloe vera and

their methonolic fractions were studied and the data are

given in Table 5. The cyclic voltammogram (Fig.13-20)

of all the fractions of aloe vera sap shows a cathodic

peak around –0.55V and its corresponding anodic peak

around – 0.30V. The potential difference is above

60mV in all the different scan rates for all the fractions

of aloe sap. Hence, the redox process is said to be

quasi-reversible. This process is due to the redox

reaction of anthraquinone moieties present in various

fractions of the aloe sap powder.
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