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CHAPTER VI

PHYSICOCHEMICAL PROPERTIES OF SYNTHESIZED FERU!S%‘STERS
6.1 Introduction T

[
acid fleriv. tiiei%vseveral

i% €0 etsJ.. 2009) and
Yv
3 2Q1p) pr@:ts due to their

Q
ii&gecies (Ergun et al.,
N

Today, there are ongoing attempts to use fer

different areas of food (Manore et al. 2011), cosn

2011). Transesterification with lipophili cciles all@tvs ad%tter transportation of the

U]
compounds in different medium (ScaNnin' MM Qh'ereas selection of olive oil
\ li

may improve the medicinal ax% tic vaues iblib Viola, 2009) of the synthesized

Hroducts. \: r&
S
g} ¢ 5l (,)o

Considering the prc% resuls, 1S 1@4@5 designed to delineate the profile for the
o vt
t

synthesized t‘emﬁte ers. Mandlo1 etQ’R.(2004) proposed that one of the most important

9
stages to prlish in the development of a new compound is the adequate
physico®wgtal characterization, in order to determine the quality and help to describe
the present conditions. Therefore, the physicochemical properties of synthesized ferulate
esters were studied in term of sun protection factor (SPF) value, peroxide value,

saponification value and iodine value.



109

6.2 Materials and Methods

6.2.1 Materials Y'

Solvents and chemicals (ethanol, chloroform, potassium iodlsk acetic acid,

sodium thiosulfate, starch, potassium hydroxide, phenolphtha% drochloric acid,

Wij’s solution) were purchased from Merck, Germany. T

6.2.2 SPF Value é '_{,)
’ b

The procedure has been previously dedfg by et a&l)OM. 1.0 g of

sample was weighed, transferred to a 100 1 umetri

ethanol, followed by ultrasonication fo 11 m&d%ﬁl er rough cotton, rejecting
[}

Q&
the ten first mL. A 5.0 mL aliquot w\ nsferr 0 m&‘#olumetric flask and diluted
™~
to volume with ethanol. Ther S.RmL ali;(y«qs ferred to a 25 mL volumetric
i Mol

1

Nk

Ly : , .
é@y absorption spectra of sample in

ter (Perkin Elmer, Lambda 750) in the

range of 290 to 450 Q ughg 1 fn
were obtained i Wgu olr 2@2;320@13/ 5 nm, and 3 determinations were made at

I
A "}'
each point, ﬁwc by the applicaticmeansur equation (Equation 6.1).

320
Q’F spectrophotometric value = Che X B axo] 'x “Abs

290

G,

(Equation 6.1)
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Where, CF = correction factor (=10)

EE = erythemal effect spectrum

Abs = absorbance of the sample

[ = solar intensity spectrum 3 )

6.2.3 Peroxide Value é J ' .{"’
b 4 \’Y'

About 5.0 g of sample was weighed J'ENSO
chloroform was added and swirled to dissol\msam%

A,
with 15 mL acetic acid and 1 mL potass odgdC soltion. Cgie mixture was further
“« Q-
leaved for 5 minutes in a dark place. T ] Stll@ water was added followed
by 1 mL of starch indicator. Th%t‘n wasftitrgfed! w@% 05 N of sodium thiosulfate
s Ly
until the blue color disappezKNhe pelo ' alue&’ven by Equation 6.2.

& v e
% g v
<
E\ (Equation 6.2)
Where, S = volume of titrant (mL) for sample (ferulate esters)

B = volume of titrant (mL) for blank
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N = normality of sodium thiosulfate solution (mmol/mL)

1000 = conversion of units (g/kg)

W = sample (ferulate esters) mass (g) & )

6.2.4 Saponification Value

2.0 g of sample was weighed into a 250 mL co fl SMW mL of

ethanolic potassium hydroxide solution was added. ure ‘aﬁ‘ﬁ?ed for 60
4

M was@lated with the

or _]Kit d1sappealed The

S

% 0 "}
Q&
&
Saponification v \ ag é\' X 56.1]
¢y ..Lj'; 5
Ny

(§ .Q';l o)(}(z? (Equation 6.3)

O
Where, B 5 %evofflby}m Y)qi@\'blank

: \'
olume of titrant (%L) for sample (ferulate esters)

0 = normality ofhydrochloric acid (mmol/mL)

56.1 = moleculax weight of potassium hydroxide (g/mol)

min. 1 mL of phenolphthalein solution was addedm

0.5 N of hydrochloric acid until the pm th

saponification value is given by Equatlon 3

W = sample (ferulate esters) mass (g)
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6.2.5 Todine Value

The sample for about 2.0 g was weighed into a 500 mL stoppered fla WO mL
of chloroform was added. After that, 25 mL of Wij’s solution was pipett the flask,
stoppered, and swirled to well-mix the mixture. The flask was the in the dark
place for 30 minutes at room temperature and after that, 20 mL ofgtgesium iodide (KI)
was added followed with the addition of 100 mL freshly boildian oo ed distilled water.
Then, the mixture was titrated with 0.1 N sodium thiosu p sol l]MwSoOz) until
the yellow colour almost disappeared. 1-2 mL of stax ator wWas n’a and the

e@ rination was
@‘3
O

titration was continued until the blue colour just dlS

carried out under the same condition. The 1od1r%N.

Ve

lodine value =

‘ 1 (
:bj‘ (QQ (Equation 6.4)
St
N
Where, B = volugh itxrlv(n ﬂr lﬂé‘{\

nonnahty of'sodium thiosulphate (mmol/mL)

0 26.9 = molecular weight of iodine (g/mol)

= sample (ferulate esters) mass (g)
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6.3 Results and Discussion

6.3.1 SPF Value \q
Level of sun protection on the skin has traditionally been esti using the sun
protection factor (SPF). Sunscreen products with high SPF vaNay provide more

adequate protection against the sun (Latha et al., 2013). Gt nZet :il (2011) claimed

that sunscreen products are classified in conformity with tMgg SP ME it follows:
3
from 2 to less than 12 are defined as minimal sun pr 100 prodfct 1'(‘1 to under

30 is moderate sun protection products while sunscr

are defined as high sun protection products. \%V

UV-Vis spectroscopy has been repo%:a sfpl z i

determining SPF values in many mic [ utations

useful as a screening test duﬁ% uct d
tests. In general, the met@ b@j inézenwo types: method that involve the

. : N
measurement ofabsoxchnIUQmm ;U\C&diation through sunscreen product films

in quartz plates or %bl‘}n j e&j in which the absorption characteristics of
Q ) 4

ts Yare detennined‘_’l;.a‘.ed on spectrophotometric analysis of dilute
~

the sunscreen ag

solutions (D el 2004: Kaur & Saraf, 2010).

Khaz&dehrabani (2008) have successfully applied this technique through dilute

solutions in determining SPF values of sixteen plants dissolved in methanol;
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Dracocephalum moldavica and Viola ricolor are found to have SPF values higher than
20 and suggested to be used in future topical sunscreens. Several nonvolatile and volatile
herbal oils also being evaluated for their SPF values, where olive oil and coc@ ere
revealed to have the best SPF values of 8 for nonvolatile herbal oil. O fhher hand,
peppermint oil and aulsi oil showed better SPF values of 7 than othe ile herbal oils

which can be a potential candidate of perfumes during the fonw)n of sunscreens

(Kaur & Saraf, 2010). z '
"~

1S

¥ g‘"

tiveqc jon of a sample

6.3.2 Peroxide Value

(Becker et al., 2004). The present methodewas uSe eiellent of early oxidative
N

changes in the ester through fonmat%prilﬁary at"tg%)products (peroxides and
hydroperoxides). Peroxide value i@d e n 'Illeﬁalents (mEq) of peroxide per
met

: . 0 : :
kilogram of sample. It is a rec% rg det }122’ n. High quality of products will
have a peroxide value of @l‘oxi(‘e valpes >%§0n‘espond to very poor quality which

N
normally would have s@mt f# 1 y!s @gﬂsen, 2003).
Q@ %
v

6.3.3 SaponjfjcAgion Value N
S

the fatty acids are attached to the glycerol backbone with ester bonds, the
saponification value reflects the number of ester bonds per gram sample. It is simply

defined as the number of milligrams of potassium hydroxide required to saponify 1 g of



ester. Therefore, the saponification value 1s an important measurement to indicate the

mean molecular weight of the sample’s tnacylglyeerols (Wrolstad et al., 2005)

O
Yw

The 1odine value of an ester 1s used to measure the degree Nm.mnn I'he test

6.3.4 lodine Value

measures the reaction of the double bonds with halogen, n t \C n,lmc Ekop ¢t al

, I8 higher
. togetfer Fith @mu-m to
4

Ry

It expresses the concentration of the unsaturated fatty

which they are unsaturated, in a single nmnhu%
uscful quality number parameter \%

: (] ,
The properties of ferulate esters in l\%\[’
value and 1odine value are displaved ble @.1
(S
\"
TABLE 6.1: l’mpcmc@xl.:

-
P
-
o
-~
c

No Unit
| <:k SBF val 160131
2 : l’\‘ln\lticgilc | 7.52

\ Sapontfication value
E % lodine value KK8.02
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Conclusion

6.4

synthesized ferulate

ochemical profile of

Physic

attam

were

value

and peroxide

value

medium SPF

a good antioxidant value for further u

synthesized have
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