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The main problem of using plants as alternative medicines or functional food for
health promotion in animals is due to the variation in their active ingredients content.
This variation emerges from species differences, the places of plantation and seasons
of harvesting. Currently, there is no standard procedure for their quality control. In this
research, crude extracts of guava leaves were studied for their preparation and
standardization.

Two varieties of guava; Local and Vietnam types, were used in our study. Dried

guava leaves were extracted in an aqueous solution of 50% ethanol and then dried

under Speed Vac® and vacuum oven. The percentage yields of the dried extracts
obtained from Local and Vietnam guava were 10.19 and 8.08, respectively. One of the
active ingredients, quercetin was selected to be used as a marker in suitable high
performance liquid chromatography (HPLC) system developed in this study. Separation
was performed at room temperature on a reversed phase C-18 column, with a mobile
phase consisted of 0.1% aqueous solution of phosphoric acid and methanol in the ratio
of 1:1.  The column eluent was monitored using a diode array at a wavelength of 255
nm, a flow rate of 1.2 ml/min. The retention time of quercetin was about 19.6 minutes.
The reproducibility of the assay varied between 100.75 to 101.55% with the maximum

relative standard deviation of 1.61%. Each standard calibration curve of quercetin was

found to be linear over the concentration range of 16.5 to 330 Hg/mi. The correlation
coefficient (rz) values were in range of 0.9937 to 0.9998. For specificity evaluation, it
was found that the HPLC system can detect quercetin retaining in both the extracts and
the product without any interfering from the additive added.

The amount of quercetin detected in local guava was about 4.8 times higher
than that detected in Vietnam type. Both extracts showed potent antioxidant activities
with the ECs of 3.31 Llg/ml for local type and 4.48 Hg/ml for Vietnam type.
Accordingly, the extract from local guava was selected for further study to its product
development and stability. However, it has peen found that quercetin in both crude
extracts are not stable in several conditions such as light, heat, moisture as well as acid
and base. The product of guava extract was prepared by combining 3.35% wiw

Aerosil'l§> with the extract before drying, giving a more physically stable powders. The
product contained 1.71%w/Ww quercetin and the ECs, of less than 5 Hg/ml of extract.
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Under accelerated conditions (45, 60 and 7000; 75%RH), the overall loss of quercetin in
both extract and product forms displays a non-linear profiles indicating the complex
decomposition in solid state. Its initial phase of degradation exhibits an apparent
second-order kinetic behavior where the half-life is dependent on the initial
concentration and the degradation rate constant at each condition. The initial lag time
was also observed in the degradation of the product, suggesting the protective effect of
the additive in formulation. No degradation was observed in the product kept at 45 and
60°C for 7 days. Similar result was found after heating the product at high temperature
(80°C) for 3, 5 and 7 minutes, the remained quercetin was 99.44, 83.38 and 77.06%,
respectively. it should emphasize that there is no significant decrease in the amount of
quercetin heated at 80°C for 3 minutes which is a normal condition for exudation in

manufacturing of animal food. Moreover, it has been found that the ECy, of the product

kept under accelerated conditions, increased to about 10 Llg/ml. Although the anti-
oxidant activity of the product decreases, but it is still better than the activity of the
positive control, BHT (ECsy 19.92 Llg/ml). )
Overali, It seems to be able to develop a product of guava extract with better
physical and chemical stability. This may be achieved by modifying the formulation or
using higher production technology. However, it has to concern that the cost of overall
production has to be reasonable for industry of animal production. This research may

be useful and can be applied for the study of other herbal plants for animal production.
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