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ABSTRACT

In this research paper, biodegradable detergentswathesized fronDryza Sativa (rice) bran oil. The prepared
detergent was studied for several parameters ssichh gield, surface tension, foaming ability, weilih emulsion
stability, biodegradability and cytotoxic activitfhe foaming ability test for synthesized detergadmiwed the persistence
of foam only for a very short time which favourdtkttrend towards washing with minimum water. Thatlsgsized
detergent was found to be more biodegradable wbempared to standard detergents. A study of cytotagtivity on
RBCs reveals that rice bran detergent is less aicompared to commercially available detergér@seby showing the
potential of rice bran oil for the production ofghi quality biodetergent. The efficiency of the yaiic detergent was

improved with the addition of foaming agents, bldag agent and fragrance.
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INTRODUCTION

Detergents? are chemicals used for dishwashing, laundry, &atteaning, degradation of organic waste from
exhaust pipes and many other industrial purposéeniitally, detergent is a mixture of surfactantghwéleaning
properties even in dilute solutions. The commerdiergents, in addition to surfactants, usuallgtam builders like
polyphosphates, bleach additives like fabric beglers and anti-redeposition agénihere is a growing concern about
the huge environmental impact of the increasingafgbese detergents. The surfactants in the datésdorm a micelle,
which surrounds the dirt particles and moves ityavilais the same micelle which makes surfactaoxgctto fish. It gets
into fish gills and impairs their ability to breafh Surfactants like linear alkyl benzene sulforidt@sABS) and nonylphenol
ethoxylate§® (NPE) are highly toxic to aquatic organisms andsisein the environment for a long time and areremore

toxic.

One of the most common builder/ water softener usetbtergents is sodium triphosphate. Run offlafgphates
into water streams posses significant eutrophinatisks. Phosphates cause exponential growth of algae alifae take
sun light and oxygen away from other aquatic lifid @ause fish and animals to die. Such environrheatecerns shifted
focus on Green cleaning practices. So developmédntnew Green detergents started, which had increased
biodegradability”*, less toxicity, were environmentally safe and lexteased cleaning efficiency to remove all types o
stains without harsh treatment. Major sources oldéjradable detergents are vegetable oils, fatsbamgolymers.

A research into biodegradability of alkyl basededgénts showed that branched molecules are intiesd bacteria as

compared to the linear chain detergents. Mosthgetable oil derived detergents posses straightnchaear alkyl
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sulfonate, LAS, making them suitable for productadrgreener detergefit India has become the second largest producer
of rice bran oil. As such large quantity of oil émy 54%) can be obtained from rice htislDetergent from rice bran oil
contains ingredients which have antifungal and drigitlal effect*'> The main fatty acid8 present in Rice bran oil are
Palmitic acid (18.50 %), Stearic acid (2.50 %), iOlacid (43.0 %), Linoleic acid (32.0 %), Linolenicid (2.20 %),
Arachidic acid (1.80 %).

This work is aimed at producing biodegradable dgter fromOryza Sativa bran oil and comparing the results
with some standard detergent available in the mafeduction of environmentally friendly synthetietergents from
rice bran oil has the dual advantage as the resiltened during refining is a rich source of mangrients like oryzanols,
tocopherols, vitamin E, lecithin, phytic acid, iito§ ferulic acid and walX.

MATERIAL AND METHODS

Preparation of Detergent

50 g of rice bran oil was taken in a 250 mL beaked 100 mL of 0.1 M NaOH was added to it with gentl
stirring. As the process was exothermic, the reactnixture was cooled using an ice tub. Initiatye topH measured was
above 10, therefore 18M sulphuric acid was addaathre beaker containing the mixture till the pHsvealjusted to 9.3.
Then the mixture was kept undisturbed for 2 daysoatn temperature. After 2 days the precipitatdiqspart) was
scooped out and weighed. Then it was crushed andecied into the powdered form. The % vyield of dgtat was

calculated using the formula:

Bi
iodegradable detergent 100

% Yield of detergent = Rice bran oil taken

Solubility

2% solution of detergent was prepared in a 100 whical flask. It was then left undisturbed for 2noties.
The solution was filtered on a preweighed Whatnider fpaper using vacuum pump. The filter papethwitsidue was

carefully picked up and dried in oven at a tempgeabdf 100 °C+5 °C until a constant mass was obthin
Determination pH

0.1% solution of detergent was taken. A pH metes walibrated using buffers of pH 4, 7 and 10. Udimg
calibrated pH meter, pH of the detergent was meaisur

Determination of Surface Tension

Stalagmometer was used for calculating surfaceidensf the detergent using drop number method.
Stalagmometer was fitted in a clamp stand. Two s&land B were marked above and below the bullgaaledistances.
Using water, rate of flow was regulated (10-15 @/8p seconds) by making suitable adjustment wighpihch cork. After
this, the number of drops was counted when thendatiergent solution level inside stalagmometerekesed from point
A to point B.

Foaming Ability Test

10 mL of 0.1% detergent solution was taken in & tieise and shaken 10 times. The time for disappearaf
2 mm foam was recorded and compared.

Impact Factor (JCC): 2.0445 Index Copernicus Value (ICV): 3.0
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Wetting Performance Test

1 gram cotton thread was weighed and placed im200f 0.1 % detergent solution. The time takenhwy thread

to be completely inside the detergent solution mated.
Emulsion Stability Test

5 mL of 1% solution of detergent was taken in aelab test tube and 0.5 mL mustard oil was addei. to
The mixtures were vortexed for 1 minute. A whiteudsion was formed and the time was recorded whenstiution

became clear.
Biodegradability Test

BODs test was carried out simultaneously with 100 mgspghthetic detergent and control deterdféfit

The amount of oxygen taken up initially and aftee fday was measured using oxygen meter.
Beet Root Assay

0.1 inch beetroot slices (uniformly sliced) weragad in water to wash off its excess color, reptpthe water
till the water became colorless. Then beetrooesliwere placed in a test tube containing 5mL d¥0dEtergent solution
and left undisturbed for 1 hour at room temperatkéier 1 hour the absorbance was recorded at 585using

spectrophotometer. For reference, 1% HCI in methaas used that caused 100% disruption of the.cells
Cytotoxic Test: Hemolytic activity

Preparation of RBC: Heparinized blood was centrifuged at 4000 rpm X¥0rminutes. The pellet was then
resuspended in same amount of PBS and centrifuggad at 4000 rpm for 10 minutes. The pellet obt@inas once more
resuspended in PBS and centrifuged at 4000 rprhfoninutes. Then supernatant liquid was discardeldtlae pellet was

suspended in equal volume of PBS and is the red|iREEC.

Method: Three eppendorfs were taken with two of them kadbels control 1 and 2 respectively and the third fo
the detergent sample. In control 1,|200f RBC and 98QL of PBS were added (as a reference for 100% lylsi)ontrol
2, 20uL of RBC and 98QuL of Triton X100 (1%) were added. To the last ey 20uL of RBC, 880uL of PBS and
100 uL of the detergents were added. Absorbance wastdkem at 540 nm.

RESULTS AND DISCUSSIONS

The rice bran oil was purchased from Kendriya Blaanidcated at Delhi University, Utility Centre, Nor
Campus, New Delhi and the biodegradable detergesgaped in laboratory from this oil. The preparededgent was
studied for several quality parameters. The resoiityarious parameters studied reflecting the attarstics of the
synthesized detergent are demonstrated in Tablel.

Table 1: Qualitative Parameter Checked for Rice Bra Oil Detergent, Compared with a Laundry Detergent
Brought From Delhi University Cooperative Store Ltd. as Control

NS(; Parameters Studied | Detergent from Rice Bran Oil Control
1 | Solubility in cold water| 100% 74%
2 | pH 9.22 10.45
3 | Surface tension 39.18 dyne/cm 56.054 dyne/cm
4 | Foaming ability Foam disappeared in 45 seconds .531®inutes
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Table 1: Contd.,

5 | Wettability 1 minutes 15 seconds 47 minutese&®Bds
6 | Emulsion stability stable for more than 1 hour ndidutes

7 | Biodegradability >60 % <43 %

8 | Beet root assay QR 0.303 0.472

9 | Cytotoxic test 44.41 % 72.82 %

The calculated % yield of pure detergent was foende almost 95% (47.4 g of detergent from 50 g bian oil)
so the modified method used for the synthesis tdrdent was quite satisfactory. The detergent mptetely soluble in
cold water as compared to the control detergenthvhelps in conservation of water and energy. THegst showed that
the prepared detergent was basic in nature. Theapbe is most preferable as it is non corrosivéhéoskin and fibers.
The result presented ifable 1 showed that, the detergent synthesized from rie@ loil has high enough efficiency.
As the surface tension obtained for the detergg@tl@ dyne/cm) was quite lower than that of thetrmbrdetergent, it
reveals that surface tension of water is dramdyicalduced with addition of detergent. Also therfoag ability test of
synthesized detergent shows the persistence of foara shorter time thus favoring the trend towavesshing with
minimum water. The result obtained for the biochezhoxygen demand (BOD) indicates that micro-orgesi can easily
decompose the detergent (BOD value more than 60%)s, this detergent if discharged in the ecosystauld be
environment friendly since micro-organisms can lgad&compose it down into simpler compounds as @eg to the
other standard detergents tested. Beet root agstyalso favors the biodegradable detergent overcdmmercially
available detergent as it causes less membrangptien and hence is less toxic. The study of cyictactivity on RBC
also suggests that detergent from rice bran oilléss toxic effect as compared to commercially latée detergents; so

this can be utilized for the production of high lifyebio detergent.
CONCLUSIONS

The preparation of biodegradable detergent from bi@an oil is first time reported and tested foresal quality
parameters such as surface tension, foaming abilgtability, emulsion stability, biodegradabiliand cytotoxic activity

which suggest it to be suitable for the productibhigh quality detergent.
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