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ABSTRACT

The aims of this study are to investigate the influence of certain factors on
antioxidant activity and anticancer activity of Psidium guajava leaf extract and
enhance solubility, stability —of the extract using nanotechonology. The
physicochemical property, antioxidant and anticancer properties of the extract loaded
nanoparticles were also evaluated.

First of all, the effects of blanching and drying (pretreatment) of leaf sample
prior to extract, extraction method, and the leaf age were investigated. Results
indicated that extract of P. guajava young leaf obtained from treating the leaves with
blanching followed by ice water cooling (BCD), dried at 50 °C before ultrasonic
extraction using ethyl alcohol as extracting solvent (YGELt) gave attractive antioxidant

activity based on ferric chelating and hydroxyl scavenging mechanisms with



ICso values of 9.5£0.7 and 10.1£1.6 pg/mL, respectively. The extract showed
intracellular ROS scavenging of 163.6£19.5 uM quercetin equivalent/g extract.

More interestingly, YGEt showed inhibitory activity against prostate DU145
and leukemic Molt4 cancer cells with 1Csy value of 37.4+2.4 and 81.8+2.0 pg/mL
respectively. Additionally, it possessed total phenolic content as gallic acid equivalent
(GAE) and flavonoid content as quercetin equivalent (QE) of 162.9+6 and 190.8+4.1
mg/g extract, respectively. The HPLC analysis indicated that YGEt composed of
gallic acid, ellagic acid, and quercetin in the amount of 3.67+0.12, 13.82+0.34, and
26.12+0.98 mg/g extract, respectivery. Interestingly, this extract showed no toxicity to
PBMCs normal cells. Unfortunately, YGEt showed very low solubility in PBS
(4.10£0.09 pg QE/mL), leading to drawback for use in clinical application.

In this study, nano delivery system based on chitosan ionotropic method and
MPEG-b-p(HPMAm-Lac;) polymeric micelles were prepared to deliver quercetin
(QT), a bioactive compound of P. guajava leaf extract due to their biodegradable and
biocompatible properties. It was found that QT was successfully entrapped in both
nano delivery systems. However, nano delivery system based on mPEG-b-
p(HPMAm-Lac;) micelles showed higher enhancement of QT solubility and
entrapment efficiency. It was found that, the entrapment efficiency (%EE) of QT
loaded MPEG-b-p(HPMAmM-Lac,) micelles was 33.3£0.4 % . The solubility of QT
loaded mPEG-b-p(HPMAmM-Lac,) micelles in PBS was found to be 350 pug/mL, about
35 times higher than QT intact. Size analysis indicated that the average particle size of
these nanoparticles was 92+4 nm with PDI of 0.23. QT loaded mPEG-b-p(HPMAm-

Lacy) micelles showed significantly higher ROS scavenging than native QT over a



Vi

period of 72 h. The I1Csq value of QT loaded mPEG-b-p(HPMAmM-Lac,) micelles was
46.912.8 ng/mL whereas free QT exhibited higher ICsp value of 63.8+3.3ug/mL.
Entrapment of crude extract like YGEt into mPEG-b-p(HPMAmM-Lac,)
micelles showed the maximum of a loading efficiency of 64.9+6.1 %. It was found
that the solubility in PBS of YGEt loaded micelles (YGEtPM) was 247.3+4.1 pg
flavonoid QT /mL, approximately 60 times higher than QT intact. YGEtPM exhibited
smaller particle size of 115 nm with PDI of 0.25. YGEtPM showed intracellular ROS
scavenging with 1Cso of 66.3+2.8 pg/mL. This activity was slightly lower than that of
the intact YGEt. These results might be due to the shortly time of investigation (30
min). However, after treat DU145 cancer cell with YGEtPM for 48 h, the finding
indicated that YGEtPM inhibited the growth of DU145 prostate cell lines with 1Cs
values of 26.9+£3.6 ug/mL, which significant higher activity than YGEt intact (ICso
value of 37.4+2.4 ng/mL). Interestingly, YGEtPM did not show any cytotoxicity on
PBMCs normal cells. It could be concluded that YGEtPM should be a promising

agent to inhibit intracellular ROS radicals and preventing prostate DU145 disease.
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