CALL FOR EXPRESSIONS OF INTEREST FOR
PRECISION IODINE VALUE ANALYSER

CSIR-Central Scientific Instruments Organisation (CSIO), a constituent unit of Council of Scientific &
Industrial Research (CSIR), is a premier national laboratory dedicated to research, design and
development of scientific and industrial instruments.

CSIO has developed Precision iodine value analyser (PIVA) for the quality estimation of six
commonly used edible oils (sunflower, soybean, mustard, ricebran, palm & coconut). Software and
process of analysis using this device has been secured through IPR. Qil and ghee quality is typically
measured by saponification value, degree of unsaturation (iodine value), peroxide value, p-anisidine
value, and free fatty acids. The iodine value, indicating the degree of unsaturation, decreases over
time due to fatty acid oxidation and serves as an important indicator of physical properties and
potential adulteration. Traditional titration methods (Hubl, Hanus, Rosenmund-Kuhnhenn, Wij's)
used to determine the iodine value involve hazardous chemicals, fragile setups, and skilled labor,
making them costly and impractical for field use.

CSIO desires to shortlist manufacturers in different regions of the country having capability for
manufacturing, installation, and deployment of this device. Expression of Interest (Eol) is invited
from the parties willing to manufacture, obtain certification and market the device under the license
of CSIO. The interested parties should have capabilities/experience in fabrication and integration
ofmechanical & electronic/electrical systems. The design and know-how alongwith licensing of
associated intellectual property such as patents, design or software copyright etc. will be provided to
the selected party after signing Transfer of Technology (ToT) Agreement/Non-Disclosure Agreement
(NDA).

Scope of work:
Fabrication of the device as per the design providedby CSIO

o Translation of developed device into marketable product
o Operation and instruction manual with drawings and test certificates
o After-sale services for the device

Features & Specifications:
o As per attached brochure

Interested parties may provide the following information in response to this EOl:

o Audited balance sheet of three immediate past preceding years’, including profit and loss
account and the Annual Report

o Reference list of engineering supplies of fabrication and services during the past two /three
years

o Details of the fabrication facilities (mechanical/electronic/electrical etc.) available including
area and tooling list along with photographs

o List of quality certifications / accreditations that are currently valid, with copies of such
certificates

o A notarized Affidavit confirming that the party has not been banned or blacklisted at any
time for supplies to government agencies

Interested parties are requested to apply with all the required documents through email to
eoi.csio@csio.res.in latest by 5™ June 2024.

This Eol is not intended to form the basis of any decision to purchase / finalize contract and it does
not constitute an offer or invitation or solicitation of an offer to purchase.


mailto:eoi.csio@csio.res.in

R smdiF awy TTaTseR (fengdig)
ot 3R B sifiraafd ¥ frg sz

HITHINLIR) P T Ueb THTE ¢ S A 3R e Iuebuil & gy | fEoms ok faer &
foe gaftaus v g TR B |

Frugamssi ¥ 38 IHRId: IUANT fHT o a1d ey Idl (Rer, S, 99, arad dF O3, I ok
TIREE) BT 0T BT b HRA & forg R = awg TaTarseR (demsdiy) fawRa fFar g
39 fSaT3Y BT IUART F= fa=AW0T BT UfehaT SR Wit dIR P! difad Jual SABRT (SMEUSIR) & ATHH
T Rf&rd foran war g1 o 3R ot 1 Jora BT QEa: 919F QUG RE de. |, SRigwar &t fout
(STAISH do), WIRNES deg, N-uFREH aeg 3R gad el ThRigy & MR W far Srar 81 s
g, S sriqdr &1 f3h o i 8, THg & Wy Bt RIS SifaRiiaRur & HRUr ged § 3R Hifass Toit
3R GTfad firetae & U He@yul Yahdd & T S FHRal 8| e deg Fuffvd e & fa
IRURS TRexH fafal @ad, 539, VT4 S-Fod, [av)) TR TWHl, NS Je3rd 3R HRIA 95 &1
U il 8, Fored 3 weft ok it Ui & for sraaragiies g ol &1

Hrwgangsi, JenTe, sx & Aftd & 7, Jugsrgen & azdq & dgd 39 IUHRUl & fAufur, wraf<e
3R WY FHRA B & T aral FaAfarstt &) Aicfore vad I T3P vell T I dlsifiyeafad
@3H13MME) ST HRAT AR B I3g U] & UrHd e d 3R Jadei-d / Safdedhd RieH & fufor
3R UHIHROT B & /3THT BT AIST | TIRNTIDT SXAARYT ( ToT) THMA/AR-UHCIHRU THIA ( NDA)
IR SR HRA & dIE gg(d UTef B Jafdd difd Juer o e, fEugsyamiieadR HIURTge o
& ASYY & Y-y FSSrs Heiftd SHSHRI UaH &1 Se |

smﬁ?rao‘r&:

WegaEan gRT IUesy BT U fEoig & 3ER fearsy &1 Fmfur

AR IueHUT &1 fquuH I Idre d FUiaR

TATEH SR 3SR Agerd for SiR TRieror vmo Ifgd daR &

fEarsw & forw fowpt & a1e Ao

o O O O

o wﬁmﬁm%s@ﬂm

EE AU ER R O EC UG S B R e N EC T B E A R A B g Lo

T 3R BT W@Td 37K a1 KUl afga fUsa diF dabra au &t o ueifad Jad e |

fOea /i aul & R fafor ik Jarsit @t sryfd o1 ey 3=t |

Iuas & gfed fAufor gfaersit ok gaft y=ft &1 faaror, awdiRi afed |

S gar B 91§, U I0TaT SHTOTgS /ATdratt @t It vt ot et afed |

T AICRIPpd SAB-TH, S U] 1 TRBRI TRl ! 3T B o forg fosdt ot aw ufasfia an
HIoi it | 151 STl 71 §ieb! G Rl gl |

TP TSl A 3FRIY g fb 3 quft srawues cxarasit & W1 S0 & HIEOH ¥ eoi.csio@csio.res.in TR
5 S, 03%.

39 E0I BT 3ex4 frddt Wite /3rgay wisifan = 3 & fandt off fAofa &1 s a9 18 8 oie
gg et Wile 3 U= & fRrTyRara a1 SmE=vT a1 SRYY BT SgHiGH T8l Har 2|

o O O O O



mailto:eoi.csio@csio.res.in

CSIR

Touching Lives

|

CSIR-Central S¢

Oyabean
mflower
Mustard
1ce bran

PIVA

CSIR-CSIO

Salient Features

No Titration

Rapid Analysis

Minimal Safety Requirement
Precise and Accurate

Low Cost of Analysis

Low Maintenance

Low Operations Cost

Easy Sample Preparation
Easy Operation

Portable and Ergonomic
Customizable to any Oil Type

Unique Software Lock

PRECISION IODINE VALUE ANALYSER

AECISION 10DINE VALUE ANALYZER
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A rapid analysis instrument for the analysis of degree of unsaturation (lodine
Value) in vegetable oils and fats. Say goodbye to titration and toxic fumes.
Surprise yourself with lowest cost of analysis per sample. One solution from

process control to point of sale.
What is lodine Value?

The iodine value is a measure of the
unsaturation of fats and oils and is
expressed in terms of the number of
centigrams of iodine absorbed per gram of
test sample (% iodine absorbed).

How it is measured conventionally?

The oil/fat sample taken in carbon-
tetrachloride is treated with a known
excess of iodine monochloride solution in
glacial acetic (Wijs solution). The excess of
iodine monochloride is treated with
potassium iodide and the liberated iodine
estimated usually by manual titration or
automatic titrators with sodium thiosulfate
solution. Various variants of this method
are also used.

What are the limitations of these
methods?

CSIR-CENTRAL SCIENTIFICINSTRUMENTS ORGANISATION

Sector 30C, Chandigarh — 160030, INDIA

These methods are time consuming.
Typically it takes 45 to 60 minutes to
analyse a sample. These methods use toxic
chemicals such as glacial acetic acid, iodine
monochloride, mercuricacetate,
chloroform and  carbon-tetrachloride.
These methods require special safety
apparatus and skilled personnel to perform
the tests. According to industry feedback
the cost of analysis per sample ranges from
Rs. 1500 to Rs. 3000.

How is PIVA unique?

PIVA uses a special reagent and machine
intelligence techniques to accurately
predict the iodine value by monitoring the
reaction kinetics using an ORP electrode
(Patent Pending). The analysis time per
sample is 3 minutes and the analysis cost
per sample is Rs. 50. The minuscule amount
of reagent used minimizes the toxicity
threat to the user. Unlike the conventional
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Specifications
Measurement Range
o to 200 iodine number
Analysis time

3 minutes

Accuracy

+/-1 iodine number
Precision

+/-1 iodine number
Resolution

0.01 iodine number
Sensor Type

ORP electrode
Display

7"colour touch panel
Operating Voltage

5 volts DC

Weight

500 grams

75 ous of

CSIR Touching Lives

solvent can be reclaimed hence making it a
green method.

Who are the potential users?

Potential users are Qil extraction units,
Quality Control & Assurance Labs, Food
Regulatory Authorities, Soaps & Cosmetics,
Bakeries, Meat industry, Paint Industry,
Charcoal Industry, Biodiesel Industry, Ghee
and Butter.

Can PIVA be used for adulteration check
in edible oils and fats?

According to the news reports and industry
feedback, either cheap oils (e.g Palm Oil)
are mixed with costly ones or colour
altering substances are mixed in cheap oils
to change the appearance. This in turn
alters the iodine value of the oil. Our
experiments confirm that any adulteration
above 10% can be detected by PIVA,
provided, the adulterant and adulterated
oils have different iodine numbers.
Therefore, any sample not falling within the
standard prescribed range of iodine value
maybe adulterated or spoiled. In short,
iodine value may be used as a rough
indicator  for  determining  samples
acceptability. The use of iodine value for
adulteration check is not reported or
practiced due to the fact that the
conventional tests are cumbersome and
cannot be done in field. We hope that PIVA
may prove to be a useful instrument due to
its portability and ease of use.

What are the acceptable ranges of lodine
Value for various oils?

In the Gazette notification of India, Number
399 dated 13" October 2017 detailed
quality parameters of some edible oils have
been notified. Further, the FSSAI order
dated 2" August 2012 mentions the
acceptable ranges of iodine value of various
edible oils. Following are the acceptable
ranges of iodine values (Wij's method) of
some common edible oils:

Virgin Coconut oil : 4.0to 11.0
Mustard oil : 105.0 to 126.0
Palm oil : 45.0to 56.0
Sunflower oil : 118.0 to 141.0

Soyabean oil : 120.0 to 141.0
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Olive oil : 75.0 to 94.0

Groundnut oil : 85.0t0 99.0

Rice Bran oil: 9o.0 to 105.0

How samples are tested using PIVA?
Samples can be tested in three simple steps
Step 1:

Weigh oil sample as prescribed for the
variety of the oil to be tested

Add chemical A (25 ml) and shake for 5
seconds

Step 2:

Add chemical B (capsule or 5oo mg) and
shake for 30 seconds

Add chemical C (25 ml) and shake for 5
seconds

Step 3:

Select oil type from the menu
Press measure button

lodine value is displayed on LCD
How do | calibrate PIVA ?

The instruments performance can be
checked by testing the iodine value of
analytical grade oleic acid. It is also
recommended to take a reference reading
in order to account for the degradation of
the electrode with time.

Can PIVA test any variety of oil ?

Currently, PIVA has been calibrated and
tested for Coconut, Sunflower, Mustard,
Palm, Rice Bran, Soyabean, Groundnut and
Oilve oails. It has been also tested for Ghee.
The calibrations can be further customized
as per any specific oil type.

What is the Accuracy and Precision of
PIVA?

The instrument has been tested against
standard Wij's method and the attainable

Acc d R bj]it i +/- 1 iodine
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