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Abstract

During the present study, we investigated the hypolipidemic activity of chloroform: methanol extract of green leaves of
Cestrum nocturnum (Solanaceae: Solanales) in normal albino rats. Phytochemical analysis of the plant extract revealed the
presence of essential oil, bi-terpenoids, steroids, protein, phenolics and alkaloids. During the Hematological experiment,
normal albino rats were administered a single dose of plant extract (20 mg/ kg body weight/day) for up to fifteen days. In
plant extract administered to albino rats, a significant reduction in serum total cholesterol level was observed. The plasma
triglyceride levels also significantly decreased. A sharp increase in the HDL Cholesterol level and a substantial decrease
in the LDL and VLDL amount were also observed. The result of the atorvastatin-treated rats also showed similar results
to that of plant extract-administered rats. A sharp increase in the HDL Cholesterol level and a significant decrease in the
LDL and VLDL amount in plant extract administered at a normal albino rate in comparison to control rats established the
hypolipidemic activity of the tested dose of plant extract in the experimental animal body.

Keywords High-density lipoprotein cholesterol - Low-density lipoprotein cholesterol - Plant extract - Triglycerides - Very
low-density lipoprotein cholesterol

Abbreviations and leading to conditions such as hypertension. The primary

CAD  Coronary artery diseases plasma lipids involved in these complications are cholesterol

HDL  High-density lipoprotein cholesterol and triacylglycerols.

LDL  Low-density lipoprotein cholesterol Among the different types of cholesterol, high-density

VLDL Very low-density lipoprotein cholesterol lipoprotein (HDL) is considered “good” cholesterol because
it helps transport lipids from blood cells to the liver. In con-
trast, low-density lipoprotein (LDL) is known as “bad” cho-

Introduction lesterol, as it moves lipids toward cells and blood vessels,

The incidence of cardiovascular diseases is rising continu-
ously around the world. Most cardiovascular diseases are
linked to conditions such as coronary artery diseases (CAD),
stroke, and hypertension. Hyperlipidemia, a condition char-
acterized by elevated levels of plasma lipids, is a major risk
factor for cardiovascular diseases. Excess lipids accumulate
in the arterial walls, restricting blood flow to vital organs
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contributing to plaque buildup. The rise in hyperlipidemia-
related diseases is closely linked to shifts in modern dietary
habits. This metabolic disorder can be traced to disruptions
in lipid biosynthesis, absorption, transport, and excretion.
Globally, hyperlipidemia is responsible for over 17 million
deaths each year (WHO 2011). The condition is primarily
associated with decreased serum HDL levels and elevated
levels of total cholesterol (TC), triglycerides (TG), and LDL
cholesterol (LDL-C) (Gambhir et al. 2001). It is a major
risk factor for diseases like nonalcoholic fatty liver disease,
atherosclerosis, diabetes, stroke, heart attacks, and acute
pancreatitis.

For years, researchers have been focused on finding effec-
tive ways to lower cholesterol levels. Existing treatments
fall into three main categories: natural remedies, synthetic
lipid-lowering drugs, and lifestyle modifications. The most
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prescribed hypolipidemic drugs include fibrates, niacin,
statins, and cholesterol absorption inhibitors. While effec-
tive, these medications can cause serious side effects, such as
diabetes, muscle breakdown (rhabdomyolysis), liver damage,
and even cancer. Some also come with withdrawal symptoms,
limiting their long-term use (Ma 2018).

Because of these concerns, there is growing interest in
plant-based alternatives (Ansari et al. 2020). Many tradi-
tional medicinal plants contain bioactive compounds—such
as phytosterols, polyphenols, alkaloids, terpenoids, and pol-
ysaccharides—that have been shown to lower cholesterol
with fewer side effects (Cheng et al. 2020; Feng et al. 2018).
Clinical studies suggest that these natural compounds can be
just as effective, or even more so, than conventional drugs
(Nechchadi et al. 2024).

Cestrum nocturnum L. (Solanaceae), commonly known
as night-blooming Jessamine, has demonstrated antibac-
terial properties in its aqueous and methanolic extracts
against various bacteria including Staphylococcus aureus
(MTCC 2940), Bacillus subtilis (MTCC 441), Escherichia
coli IMTCC 739), and Pseudomonas aeruginosa (MTCC
2453) (Chatterjee et al. 2007). Flavone glycosides and steroi-
dal glycosides have been isolated from this plant, and their
effects on cytotoxic activities against human oral squamous
cell carcinoma (HSC-2) and normal human gingival fibro-
blasts have been documented (Mimaki et al. 2001).

The current study aims to investigate the hypolipidemic
activity of the chloroform: methanol extract of Cestrum noc-
turnum. Additionally, this study will include a phytochemi-
cal analysis of the Cestrum nocturnum to provide initial
insights into the bioactive compounds present in the plant
extract.

Materials and methods
Plant material

During the present study, for preparation of plant extract,
two hundred grams of fresh, mature, green leaves of C.
nocturnum were randomly harvested during August and
September 2018, from plants growing on the outskirts of
Burdwan University, West Bengal, India. The respective
plant was identified in the Department of Botany, Burdwan
University, and a voucher specimen (GC-CESN/2018/21)
was kept in the Department of Zoology, Burdwan University
as a voucher specimen.

Preparation of plant extract

All the collected leaves were initially rinsed with distilled
water and dried on a paper towel. The dried leaves were put
in a Soxhlet apparatus and the plant extracts were prepared

using 750 ml of chloroform: methanol (1:1 v/v) solvent
(extraction period 72 h and the temperature was <40 °C).
The extract was concentrated at 40 °C to 200 ml of extract
by evaporation in a rotary evaporator. Then the extract was
filtered, the solvents were evaporated by lyophilizer and the
solid residues were weighed.

Phytochemical analysis of the plant extract

Physico-chemical constants such as moisture content, ash
content, total protein, soluble carbohydrates, starch content,
phenolic content and lipid contents of the collected fresh
mature leaves were quantitatively calculated according to
suitable methodologies (Ghosh and Chandra 2005). The
phytochemical analysis was carried out using the chloro-
form: methanol extract using the Thin Layer Chromatogra-
phy analysis (TLC) and the application of standard spraying
reagents as described by Harbone 1984. The phytochemi-
cals included under study were—saponins [Frothing test],
sapogenins [Antimony chloride spray; Acetone: Hexane 1:4
as solvent], steroid and terpenoids [Leibermann Burchard],
flavonoids [Saturated alcoholic sodium acetate spray; Chlo-
roform—Acetic acid—Water (90:45:6) as solvent], alkaloid
[Dragendroffs test], essential oils [Vanillin- Sulphuric acid
spray; Chloroform-Benzene (1:1) solvent] phenolics (Ferric
chloride test) and amino acids (Nin hydrin test).

Study of hypolipidemic activity in albino rats

For the hematological experiment, the plant extract was
again prepared through the Soxhlet extraction procedure
described earlier. The extract was lyophilized in a rotary
lyophilizer in the laboratory to get a solid residue of the
extract that is used to establish the hypolipidemic activ-
ity of the extract in normal albino rats. For hematological
examination, experiments were performed with twenty
(20) albino rats of either sex weighing from 200 to 220 g.
They were grouped into 4 sets as shown in Table 1. The
rats were housed under standard environmental conditions
(23 £10 °C, with 65 + 5% humidity), and maintained with
free access to water and a standard laboratory diet. 5 rats
from each group were housed in a cage having sufficient
space. Before the treatment, the hematological parameters
were evaluated from five experimental rats after three days
of acclimatization period (Group 1). During the experimen-
tation, each of the five rats of the control set (Group 2) was
allowed to take normal feed and the rats of the Atorvasta-
tin treated sets (Group 3) received Atorvastatin (5 mg/kg
body weight/day) along with food and water and the last set
(Group 4) having five rats got an oral administration of sin-
gle dose of plant extract (20 mg/ kg body weight/day) up to
fifteen days along with their normal diet after which all the
rats were sacrificed to analyze the hematological parameters
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Table 1 Change in the lipid profile (mean + standard error) of albino rats following oral administration of steroid compound

Hematological parameters Before experimentation

After experimentation

(Group I) -
Control rats (Group 2) Atorvastatin treated rats Plant extract
(Group 3) treated rats
(Group 4)
WBC (10%/uL) 6.533+0.088 6.50+0.12 6.36+0.088 6.43+0.033
Serum triglycerides 76.33+1.453 77.66+1.764 57.33+2.028 64.67+1.202
Serum total cholesterol 81.33+2.963 83.67+2.189 67.00+1.527 76.67+1.856
HDL cholesterol 27.67+1.764 28.33+1.202 34.33+1.453 32.67+2.186
LDL cholesterol 28.33+0.882 29.28+1.155 24.86+0.882 27.84+0.333
VLDL cholesterol 18.33+0.667 19.67+0.333 15.33+0.667 17.333+0.333

(by cardiac puncture). Determination of total and free cho-
lesterol in the serum was done by the method of Searcy and
Berquist 1960. Serum triglyceride (TG) was determined
using the method of Tiez 1990 after enzymatic hydrolysis
by lipases LDL and HDL-cholesterol as well as VLDL- cho-
lesterol was determined according to the methods described
by Friedwald et al. 1972. The total white blood cell (WBC)
counts were estimated using a Hemocytometer. All the stud-
ies were conducted according to the National Institute of
Health guide, 1985 and the Burdwan University guide for the
care and use of laboratory animals was followed.

Result and discussion

The Results of the present study showed that the number of
carbohydrates: 9.81 +0.06 mg/g, protein: 7.7 +0.06 mg/g,
lipids: 258.95 +0.96 mg/g, phenolics: 0.36 +0.01 mg/g and
starch: 18.03 +0.22 mg/g in matured leaves of C. noctur-
num, The results of the preliminary phytochemical analysis
indicated the presence of essential oil (Rf value 0.98), bi-ter-
penoid (0.94) flavonoids (0.89), steroid (0.96) protein (0.78),
phenolics (0.85) and alkaloids (0.78) following the applica-
tion of different solvent systems and spraying reagents.

Numerous studies have documented the hypolipidemic
action of phytochemicals. By disrupting the process of cho-
lesterol manufacture, for instance, steroidal saponins have
been shown to lower blood cholesterol (Vijaya et al. 2009;
Shi et al. 2014). Additionally, it was noted that tannins and
polyphenols had hypoglycemic, hypolipidemic, and anti-
obesity properties (Yin et al. 2011). Flavonoids are another
secondary phytochemical that has been demonstrated to
boost the body's resilience to LDL oxidation and decrease
LDL levels (Kaamanen et al. 2003).

The change in the hematological parameters of control,
treated and plant extract-treated albino rats are presented
in Table 1. In plant extract administered to albino rats, a
significant reduction in serum total cholesterol level was
observed. The plasma triglyceride levels also significantly
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decreased. The WBC Count in the normal and treated rats
was almost similar. A sharp increase in the HDL Cho-
lesterol level and a significant decrease in the LDL and
VLDL amount were also documented. However, no such
significant change was observed between the control set
and the rats sacrificed before experimentation. The result
of the atorvastatin-treated rats also showed similar results
to that of plant extract-administered rats.

The present study revealed that serum low-density lipo-
protein (LDL) in the plant extract administered group was
lower as compared with the control group. The HDL level
also significantly increased in the plant extract adminis-
tered group as compared with the control group that are
suggestive of the hypolipidaemic effect of the plant extract
at the tested doses. Previous studies also show that it is
essential to have higher plasma HDL and lower LDL to
prevent atherogenesis as described by Oyewole and Aking-
bala. 2011; Mushtaq et al. 2016; Hetta et al. 2017; Ven-
gerovskii et al. 2019, Samal et al. 2023 etc. Furthermore, a
previous study on HDL intervention reported 1% increase
in HDL was associated with a 3% reduction in the risk
of coronary heart disease and developing clinical athero-
sclerosis, according to Bainton et al. 1992.A reduction of
plasma triglyceride levels also decreases the rate of coro-
nary artery disease as described by Pradhan et al. 2020,
and Gotto and Phil 1998.

The underlying mechanism of the hypo-lipidemic activ-
ity could be the inhibition of lipid absorption due to the
presence of steroidal saponins in the chloroform: methanol
extract. Ghosh et al. 2017 showed that the presence of phy-
tosterol reduces the absorption of cholesterol in animals,
the unutilized sterol moves into the intestinal lumen by
‘sterolin pump’. In the intestinal lumen, the sterol com-
ponent becomes converted to coprosterol and eliminated
through faces (Juste and Gerrard 2021, Kriaa et al. 2019).
So, there is less concentration of sterol compound avail-
able in the blood which reduces the risk of cardiovascular
diseases.
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Conclusion

From the analysis of the result of the present experiment,
it can be concluded that the chloroform: methanol extract
of C. nocturnum extract caused a hypolipidaemic effect at
the tested doses on normal albino rats. Further studies are
suggested to confirm the bioactive compound responsible
for the lipid-lowering activity of the plant extract and the
mechanism of action of the bioactive principle in the ani-
mal body.

Acknowledgements The authors are thankful to the Head, of the
Department of Zoology at the University of Burdwan for providing
all necessary facilities and support for the successful completion of
the study.

Author contributions IB conducted the hematological experiments in
laboratory conditions. SKC carried out the phytochemical analysis of
the plant extract. AG planned and analyzed experimental data. GC
finalized the experimental protocol and prepared the manuscript. The
authors read and approved the final manuscript.

Funding This study was not financially funded by any external fund-
ing agency.

Data availability All data generated and analyzed for this study are pre-
sented in the manuscript, and the corresponding author has no objec-
tion to the availability of data and materials.

Declarations

Competing interests It is declared that the authors have no competing
interests.

Ethical approval The study was conducted using the guidelines of the
Dissection Monitoring Committee, Department of Zoology, The Uni-
versity of Burdwan [Established vide UGC, Ref No. F. 14-6/2014(CPP-
ID].

Consent for publication The authors agree to publish this paper. The
data has not been published partially or completely in any other journal.

References

Ansari, B., Singh, M., Sharma, S., Choudhary, B., Mohseen, M.:
Preclinical anti hyperlipidemic effect of herbalism against
lipid elevating agents: a review. Biomed. Pharmacol. J. 13(4),
1695-1707 (2020)

Bainton, D., Miller, N.E., Bolton, C.H., Yarnell, J.W., Sweetnam,
P.M., Baker, I.A., Lewis, B., Elwood, P.C.: Plasma triglyceride
and high-density lipoprotein cholesterol as predictors of ischae-
mic heart disease in British men. The Caerphilly and speedwell
collaborative heart disease studies. Br. Heart J. 68, 60-6 (1992)

Chatterjee, S.K., Bhattacharjee, 1., Chandra, G.: Bacterial activi-
ties of some common herbs in India. Pharm. Biol. 45, 350-354
(2007)

Cheng, C., et al.: Natural alkaloid and polyphenol compounds tar-
geting lipid metabolism: treatment implications in metabolic
diseases. Eur. J. Pharmacol. 870, 172922 (2020)

Feng, Y., et al.: Enhanced oral bioavailability, reduced irritation and
increased hypolipidemic activity of self-assembled capsaicin
prodrug nanoparticles. J. Funct. Foods 44, 137-145 (2018)

Friedwald, W.T., Levy, R.T., Fredickson, D.S.: Estimation of the con-
centration of low-density lipoprotein cholesterol in plasma, with-
out use of preparative ultracentrifuge. Clin. Chem. 18, 499-502
(1972)

Gambhir, D.S., Gambhir, J.K., Sudha, R.: Dyslipidaemia and coro-
nary heart disease management of issues from Indian perspective.
Indian Heart J. 52, 515-516 (2001)

Ghosh, A., Chandra, G.: Chemical analysis of leaves of Cestrum diur-
num (L.) (Solanales: Solanaceae) and seasonal variation of some
primary and secondary biochemicals. In: Advances in Biochemis-
try and Biotechnology, vol. 1, pp. 81-94. Daya Publishing House,
New Delhi (2005)

Ghosh, A., Bhattacharjee, 1., Chandra, G.: Hypolipidemic effect of
steroid compound from Cestrum diurnum (Solanaceae: Solanales)
in normocholesterolemic rat. Nat. Prod. Res. (2017). https://doi.
org/10.1080/14786419.2017.1396597

Gotto, A., Phil, M.D.: Triglyceride as a risk factor for coronary artery
disease. Am. J. Cardiol. 82(8), 22-25 (1998)

Harborne, J.B.: Phytochemical Methods, a Guide to Modern Tech-
niques of Plant Analysis, pp. 49-188. Chapman and Hall, London
(1984)

Hetta, M.H., Moawad, A.S., Hamed, M.A., Sabri, A.lL.: In-vitro and
in-vivo hypolipidemic activity of spinach roots and flowers. Iran
J Pharm Res. 16(4), 125062 (2017)

Juste, C., Gérard, P.: Cholesterol-to-coprostanol conversion by the gut
microbiota: what we know, suspect, and ignore. Microorganisms
9(9), 188 (2021)

Kaamanen, M., Adlercreutz, H., Jauhiainen, M., Tik kanen MJ.: Accu-
mulation of genistein and lipophilic genistein derivatives in lipo-
proteins during incubation with human plasma in vitro. Biochim.
Biophys. Acta 1631, 147-52 (2003)

Kiriaa, et al.: Microbial Reduction of cholesterol to coprostanol: an old
concept and new insights. Catalysts 9(2), 167 (2019)

Ma, L.Y.: Research progress on adverse reactions and non-cardiovas-
cular effects of statins. Chin. Med. Guide 04, 8-9 (2018)

Mimaki, Y., Watanabe, K., Yuka, O., Sakuma, C., Sashida, Y., Furuya,
S., Hiroshi, S.: Flavonol glycosides and steroidal saponins from
the leaves of Cestrum nocturnum and their cytotoxicity. J. Nat.
Prod. 64, 17-22 (2001)

Mushtagq, et al.: Evaluation of hypolipidemic activity of allium sch-
oenoprasum in albino rats. Br. J. Pharm. Res. 14(5), 1-10 (2016)

National Institute of Health: Guide for the Care and Use of laboratory
Animals, DHEW Publication (NIH), revised (1985), Office of Sci-
ence and Health Reports, DRR/NIH, Bethesda, USA.

Nechchadi, H., et al.: Hypolipidemic activity of phytochemical combi-
nations: a mechanistic review of preclinical and clinical studies.
Food Chem. 459, 140264 (2024)

Oyewole, O.1., Akingbala, P.F.: Phytochemical analysis and hypolipi-
demic properties of Jatropha tanjorensis leaf extract. Eur. J. Med.
Plants 1(4), 180-185 (2011)

Pradhan, A., Bhandari, M., Vishwakarma, P., Sethi, R.: Triglycerides
and cardiovascular outcomes—can we reduce-it ? Int. J. Angiol.
29(1), 2-11 (2020)

Samal, P.K., Meena, K.P., Shree, J., Choudhary, R.: Hypolipidemic
activity of Hiptage benghlensis leaf extracts on highfat diet-
induced hyperlipidaemic rats. Int. J. Pharm. Sci. Drug Res. 15(3),
350-355 (2023)

Searcy, R.L., Berquist, L.M.: A new colour reaction for the quantifica-
tion of serum cholesterol. Clin. Chim. Acta 5, 192-199 (1960)

Shi, Y., Guo, R., Wang, X., Yuan, D., Zhang, S., Wang, J., Yan, X.,
Wang, C.: The regulation of alfalfa saponin extract on key genes
involved in hepatic cholesterol metabolism in hyperlipidemic rats.
PLoS ONE 9, 88282 (2014)

@ Springer



682

Proceedings of the Indian National Science Academy (2026) 92:678-682

Tiez, N.W.: Clinical guide to laboratory tests, 2nd edn., p. 554. W.B.
Saunders Company, Philadelphia (1990)

Vengerovskii, A.I., Yakimova, T.V., Nasanova, O.N.: Hypolipidemic
action of medicinal plant extracts for experimental diabetes mel-
litus. Pharm. Chem. J. 2019(53), 239-242 (2019)

Vijaya, C., Ramanathan, M., Suresh, B.: Lipid lowering activity of
ethanolic extract of leaves of Aegle marmelos (Linn.) in hyper-
lipidaemic models of Wistar albino rats. Indian J. Exp. Biol. 47,
182-185 (2009)

WHO: Global Atlas on cardiovascular disease prevention and control,
vol. 3. World Health Organization, Geneva, Switzerland (2011)

Yin, P., Zhao, S., Chen, S., Liu, J., Shi, L., Wang, X., Liu, Y., Ma, C.:
Hypoglycemic and hypolipidemic effects of polyphenols from

@ Springer

burs of Castanea mollissima Blume. Molecules (Basel, Switzer-
land). 16, 9764-9774 (2011)

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2250
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


		2026-05-16T17:36:30+0530
	Preflight Ticket Signature




