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ITEM 1      WELCOME AND OPENING REMARKS	

1.1 Welcome by the FAD28 Member Secretary.
1.2 Opening remarks by FAD28 Chairperson. 


ITEM 2	CONFIRMATION OF THE MINUTES OF THE PREVIOUS MEETING
The minutes of the twelfth meeting of ‘Test Methods for Food Products Sectional Committee’, FAD 28 held on 22 May 2024, in hybrid mode, were circulated vide email on 10 June 2024 and through BIS portal on 12 June 2024. No comments have been received on the minutes. 
The committee may kindly CONFIRM the minutes as circulated.

ITEM 3	R&D PROJECT ON VALIDATION OF PUBLISHED TEST METHODS OF VITAMINS IN IDENTIFIED FOOD MATRICES FOR REVISION OF INDIAN STANDARDS

3.1 A R&D project has been sanctioned to CSIR-CFTRI, Mysuru by BIS on ‘Validation of published test methods of Vitamins in identified food matrices for revision of Indian Standards’ for providing funds (Rs. 8.0 lakh) under the ‘Guidelines for funding R&D projects for establishment and revision of Indian Standards, special publications and handbooks’ (guidelines for providing funds for R&D projects by BIS have now been revised) for a period of Six months. The objective of the project was to carry out the validation of already existing international methods for determination of Vit B5, Vit B9, Vit B12 and Vit D for revision of IS 9840:1981, IS 5835:1970, IS 7234:1974 and IS 7529:1975, respectively, with Nestle India Ltd., NDDB-CALF Ltd. Laboratory, Envirocare labs as participating laboratories. An agreement was signed between BIS and CSIR-CFTRI, Mysuru for the project followed by release of the first instalment (50% of the cost of the project) of the project in Dec 2023. The second instalment (30 % of the cost of the project) was released on 10 June 2024 after review of the project in the 11th FAD28 Meeting. The committee in its 11th meeting also made following suggestions to the team to look into while carry forward the work:

i) The LOQ of Vit B5 (0.8 mg/ 100 g) is to be checked, in light of the ‘native value’ of 0.15 mg/100g. 
ii) SLV of Vit B12 may also include algal powder, meat and FRK which are natural source of Vit B12.
iii) Guava juice may not be included in the MLV of Vit B12. 

The committee had received a request through email from Dr Dandamudi Usharani on 20 May 2024 informing the status of the project and had requested for two months extension of the project to obtain valid data from multi-level laboratories. 
The committee in its 12th Meeting approved the extension of project till 31 August 2024 considering the completion of final project report with data analysis and applicable statistical evaluation including preparation of four Working Drafts for Indian Standard of specified vitamins and review of committee for project deliverables and closure of project towards release of final instalment of fund.
The Food and Agriculture Division Council (FADC) in its 29th meeting held on 27 May 2024 also noted the FAD28 decision of extension of the project till 31 August 2024. 

The committee may kindly NOTE. 

3.2 The Project Leader, Dr Dandamudi Usharani submitted the final project report (placed as Annex-I) along with the four drafts (Vitamin B12 (Annex-II & Annex-III), Vitamin B5 (Annex-IV), Vitamin B9 (Annex-V) and Vitamin D (Annex-VI)) to BIS on 27 August 2024. 
A FAD28/Panel 1 (Review of test methods for vitamins Panel) meeting was held on 28 August 2024 to discuss the final project report and working drafts. In the panel meeting, Dr Dandamudi Usharani, Senior Principal Scientist, Associate Professor (AcSIR), Department of Food Safety and Analytical Quality Control Laboratory, CSIR-Central Food Technological Research Institute, Mysore and Project Leader delivered a detailed presentation on the methodology and outcomes of the project. 
After deliberation among the panel members, the FAD28/Panel1 submitted the recommendations on the final project report and the working drafts. The panel’s recommendations are attached as Annex-VII. 
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The committee may kindly DELIBERATE and DECIDE.

ITEM 4    INTERNATIONAL ACTIVITIES 
BIS (India) is a ‘P’ (Participating) member in the following 2 ISO sub-committees and has been casting ISO ballots under them with the inputs received from the FAD 28 Committee Members:

i) ISO/TC 34 ‘Food Products’
ii) ISO/TC 34/SC 12 ‘Sensory Analysis’

The ballots received from ISO are circulated to committee members along with a last date of comments. Members are required to review the ballots and provide approval/disapproval/abstention to BIS along with justification for timely voting on these ballots.

The ISO ballots which are open for voting and the comments received on these ballots are attached as Annex-VIII. 




The committee may kindly DELIBERATE and DECIDE. 


ITEM 5 TIME AND PLACE FOR THE NEXT MEETING

The Committee at its twelfth meeting decided following plan for the next meetings of FAD 28 as follows: 

	Sectional Committee
	Planned frequency (Months)
	Next Meeting 
	Next to next meeting

	Test Methods for Food Products Sectional Committee, FAD 28
	6
	25 November 2024 
	22 April 2025




           The committee may kindly DELIBERATE and DECIDE.


ITEM 6     ANY OTHER BUSINESS



5
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Test Methods for Food Products Sectional Committee, FAD 28







FOREWORD



This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Test Methods for Food Products Sectional Committee had been approved by the Agricultural and Food Products Division Council.



Vitamin B12, or cobalamin, is a water-soluble vitamin crucial for red blood cell formation, DNA synthesis, and neurological function. It exists in three primary forms: methylcobalamin, adenosylcobalamin, and hydroxocobalamin. Methylcobalamin is involved in homocysteine metabolism and neurotransmitter function, adenosylcobalamin is key for fatty acid metabolism and energy production in mitochondria, and hydroxocobalamin is used in detoxification processes. 



This standard was originally published in 1976. While bringing out first revision of this standard, new auxiliary food products have been added which may be used for palate clearing. The standard has been brought out in the latest style and format of Indian Standard, and references to Indian Standards, wherever applicable, have been updated.



The composition of the Committee responsible for the formulation of this standard is given in Annex A.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.

































































DETERMINATION OF VITAMIN 12 

IN FOODS USING LC-MS/MS

1. SCOPE

This document specifies a method for the quantitative determination of Vitamin B12 forms that is cyanocobalmine and methylcyanocobalmine in foods including fortified atta and almonds

2. REFERENCES

There are no normative references in this document.

3. TERMINOLOGY

For the purpose of this standard, the definitions       given shall apply.



4. PRINCIPLE



Vitamin B12 is extracted from the sample using sodium acetate buffer (pH 4.5) at 105°C. Extracts are purified and concentrated with C8 or C18 solid-phase extraction (SPE) cartridges and analyzed with mass spectrometry. Determination of B12 is made by liquid chromatography with multiple reaction monitoring of mass spectrometer.

























5. REAGENTS AND MATERIALS

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade and distilled or demineralized water or water of equivalent purity.

5.1 Taka- diastase, Sigma 86247

5.2 Sodium Acetate Anhydrous or Sodium Acetate Trihydrate, ACS

5.3 Milli Q water

5.4  Methanol, LC/MS Grade

5.5  Ascorbic Acid, Sigma A92902

5.6 Pepsin, Sigma P7000

5.7 Ammonium Formate, LC/MS Grade

5.8 Vitamin B12 (Cyanocobalamine), CRM PHR1234

5.9  Vitamin B12 (Hydroxycobalamine), CRM PHR3186

5.10 Vitamin B12 (Methylcobalamine), CRM PHR3410













6. STANDARD AND SOLUTION PREPARATION

6.1 Mobile Phases and Prepared Solutions

6.1.1 Mobile phase A, (formic acid; 0.1%, v/v), To 500 mL water, add 0.5 mL formic acid. 

6.1.2 Mobile phase B, Methanol 100%

6.1.3 0.1 M sodium acetate buffer, Dissolve 16.4 g sodium acetate anhydrous or 27.2 g sodium acetate trihydrate in approximately 1800 mL laboratory water. Adjust pH to 4.50 with concentrated acetic acid. Dilute to 2000 mL with laboratory water. Expiration 3 months.

6.1.4  6% Taka-diastase, Dissolve 0.6 g taka-diastase in 10 mL water. Prepare fresh immediately before use.

6.1.5 Pepsin, 1mg/ml



6.2 Stable Isotope Labelled Compounds, Individual, Internal Standard Stock Solutions

6.2.1 Vitamin B12 stock standard (10000 ppm), 

 Accurately weigh 10 mg of the standard and transfer it into a 10 ml amber colored volumetric flask. Add 300μl of 0.1 N NH4OH to dissolve it & make up the rest of the volume with Milli Q water and vortex for 2 minutes. Store the solution at 4°C in a light protected area.

6.2.2  Intermediate Stock Solution 1-ISS 1 (100 ppm) 

Pipette out 1.0 ml of stock solution to a 10 ml amber colored volumetric flask containing 2 ml of Milli Q water. Make up the rest of the volume with diluent (25% Methanol) and vortex the solution for 2 minutes

6.2.3   Intermediate Stock Solution 2-ISS 2 (10ppm) 

Pipette out 1.0 ml of ISS 1 to a 10 ml amber colored volumetric flask containing 2 ml of Milli Q water. Make up the rest of the volume with diluent and vortex the solution for 2 minutes.

6.2.4  Intermediate Stock Solution 3-ISS 3 (1 ppm) 

Pipette out 1.0 ml of ISS 2 to a 10 ml amber colored volumetric flask containing 2ml of Milli Q water. Make up the rest of the volume with diluent and vortex the solution for 2 minutes.

6.2.5  Intermediate Stock Solution 4-ISS 3 (100 ppb) 

Pipette out 1.0 ml of ISS 3 to a 10 ml amber colored volumetric flask containing 2 ml of Milli Q water. Make up the rest of the volume with diluent and vortex the solution for 2 minutes.

6.2.6  Bracketing standard solution/ Standard stock solution 4:  

Pipette out 0.5 ml of ISS 4 to a 10 ml amber colored volumetric flask containing 2 ml of 

Milli Q water. Make up the rest of the volume with diluent and vortex the solution for 2 minutes.



















7. APPARATUS

7.1  Instrument, UHPLC with Triple Quadrupole mass spectrometer

7.2 Column, C18 1.7 µm, 2.1*150 mm or 100 mm

7.3  Oven, Capable of maintaining temperatures of 95 ± 5°C and 105 ± 5°C.

7.4 pH meter, With calibration buffer.

7.5 Analytical balance, Capable of weighing 0.00001 g.

7.6  Beakers, Glass, assorted sizes.

7.7 Filter paper, Whatman 2V or equivalent.

7.8  Funnels, Plastic, suitable to use with fi lter paper.

7.9  Disposable syringes, 3ml

7.10  Syringe Filters, PTFE, O.2 µm, 13 mm

7.11  Eppendorf vials, 2 ml

7.12  Pipets, Variable Volume, 100-1000µl

7.13  Cryogenic vials, 2ml

7.14  Vacuum manifold, 24 ports with stopcocks or equivalent.

7.15  Volumetric flasks, Assorted sizes.

7.16  LC vials, septa and caps



	This is an example of a suitable product available commercially. This information is given for the convenience of users of this document and does not constitute an endorsement by BIS of the product named. Equivalent products may be used if they can be shown to lead to the same results

8. PROCEDURE

8.1 Sample Preparation

8.1.1 Sampling

Mix all products thoroughly before sampling. Weigh 3 g of sample. Add 25 mL Milli Q and mix until all of the powder dissolves. Add 1 mL of 6% taka-diastase if samples contain significant levels of starch. Allow taka-diastase to react with samples for at least 30 minutes before continuing with the extraction.

8.2 Extraction

[bookmark: _Hlk167207829]Add 30 mL 0.1 M sodium acetate buffer with 100mg ascorbic acid (pH 4.5), adjust PH with acetic acid to each sample and swirl to mix and add additionally 1 ml pepsin in case of almond (1mg/ml) Heat samples in a 105 °C oven for at least 60 min, but for no more than 120 min. (Oven temperature will drop when the door is opened. Start timing when oven temperature returns to 105 °C.). 

After at least 60 min, remove samples from oven and immediately cool in ice bath. 

Make up the volume to 100 ml with Milli Q. Mix well.Filter samples through Whatman 2V filter paper and transfer liquid layer to funnels lined with filter paper



8.3  Sample Concentration

            For each sample that will be cleaned up and concentrated, insert a 500 mg SPE cartridge onto the stopcock of the vacuum Condition each cartridge with at least 20 ml Methanol and rinse each cartridge with at least 10 mL laboratory water. Add 80 ml sample. If necessary, apply enough vacuum so that the samples drip steadily through the cartridges. Discard eluant. After all of the sample filtrate has passed through the cartridge, rinse each cartridge with 10 mL laboratory water and discard eluant. Air-dry each cartridge by pulling a vacuum until no more effluent is observed. Close each stopcock. Collect 10 ml aliquot Filter an aliquot of each standard and prepared sample through a 0.22 µm syringe filter into an autosampler vial.



8.4 UHPLC-MS/MS analysis

8.4.1 UHPLC Conditions

8.4.1.1 System suitability test, Equilibrate the chromatographic system for at least 15 min at the initial conditions. Inject a working standard solution three to six times and check peak retention times and responses. Inject working standard solutions on a regular basis within a series of analyses.

8.4.1.2 Analysis Make single injections of standard and test solutions. Measure chromatographic peak response (height or area).

8.4.1.3 Identification Identify vitamin B12 peak in the chromatograms of the test solution by comparison with the retention time and Multiple reaction monitoring transitions of the corresponding peak obtained for the standard solution.

8.41.4 Calibration Plot peak responses against concentrations (in ng/mL). Perform regression analysis. Calculate slope and intercept.



Table 1:  Summary of gradient program

		TIME

		FLOW (ML/Min)

		% A

		%B



		0.00

		0.2

		90

		10



		2.00

		0.2

		90

		10



		4.00

		0.2

		10

		90



		5.00

		0.2

		90

		10



		7.00

		0.2

		90

		10







8.4.2 Mass transitions Mass transitions for each vitamin and its corresponding internal standard are given in Table 2. Retention time windows are also given in the table. Like the tune parameters, these parameters may need adjusted based upon instrument model.



Table 2:  MS/MS transitions for B12

		

		

		Precursor ion,

(m/z)

		Product ion,

(m/z)

		Cone (V)

		Collision (eV)



		Methylcobalamine

		Analyte quantifier

		673.1000

		147.13

359.14

665.53

		10

10

10

		38

18

18



		Cynacobalamine

		Analyte quantifier

		678.8000

		147.100

359.200

		20

30

		40

25



		Hydroxycobalamine

		Analyte quantifier

		664.7000

		147.300

359.200

		6

2

		55

24





Limit of Quantification: 0.5 μg/kg



8.4.3 Mass spectrometer conditions Mass spectrometry was performed on an Waters XEVO TQ-XS MS in ESI+ mode operating at unit resolution. ESI capillary voltage was set at 2.8 kV; Cone voltage; 40V; Desolvation temperature, 400°C; Desolvation gas flow, 800 L/HR; nebulizer pressure 7.0 psi. Multiple-reaction monitoring mode was applied for quantification and compound identification confirmation.

Table 3: Instrument Conditions

		[bookmark: _Hlk175558545]Instrument

		WATERS XEVO TQ-XS



		Detector

		Mass Detector



		Column

		C18 1.7µm, 2.1*100mm



		Run time

		7 minutes



		Column Temperature

		40 °C



		Flow Rate

		0.2 ml



		Injection Volume

		5 µL- 20 µl



		Mobile phase A

		0.1% (v/v) formic acid in water



		Mobile phase B

		Methanol



		Desolvation Temperature

		200 °C



		CE

		20 eV



		CV

		40V



		Source

		ESI +ve





Note that Collison energy and fragment voltage has to be tuned according to the make and model of mass spectrometer. This is an example of a suitable product available commercially. This information is given for the convenience of users of this document and does not constitute an endorsement by BIS of the product named. Equivalent products may be used if they can be shown to lead to the same results.



9. CALCULATIONS

                         Cp= Ci × D1 ÷ SS × D2 ÷ V



 where Cp = product concentration in µg/kg; Ci = vitamin B12 concentration of the injected sample preparation extrapolated from standard curve in µg/L; D1= volume of the first dilution in mL (100 mL); ss = sample size in g; D2= volume of the second (final) dilution in mL (10 ml); V = volume of filtrate loaded onto the cartridge in mL (80ml)

































































AnnexA

(Informative)

Inter Laboratory Data



Fortified Wheat Atta





		Method Performance Criteria for Cyanocobalamin in Fortified Wheat flour atta



		Element

		Cyanocobalamin

		

		

		0.66*22 IF Conc. <0.12 ppm, 
0.66x2xpower(C,-0.1505) if Conc. >0.12ppm



		Spike Conc.

		0.5 mcg/kg

		

		

		

		



		

		All values in mcg/kg

		

		

		



		Day - Rep.

		Result

		Mean

		SD

		Repeatability RSD% (Observed)

		Predicted RSDr% (Horwitz)

		HORRATr

		Remarks
HORRATr<2



		Day 1 - Rep 1

		0.55

		0.540

		0.011

		2.078

		11.583

		0.179

		Within Recommended value



		Day 1 - Rep 2

		0.55

		

		

		

		

		

		



		Day 1 - Rep 3

		0.53

		

		

		

		

		

		



		Day 1 - Rep 4

		0.53

		

		

		

		

		

		



		Day 1 - Rep 5

		0.55

		

		

		

		

		

		



		Day 1 - Rep 6

		0.53

		

		

		

		

		

		



		Day 2 - Rep 1

		0.47

		0.430

		0.027

		6.277

		11.986

		0.524

		Within Recommended value



		Day 2 - Rep 2

		0.44

		

		

		

		

		

		



		Day 2 - Rep 3

		0.44

		

		

		

		

		

		



		Day 2 - Rep 4

		0.40

		

		

		

		

		

		



		Day 2 - Rep 5

		0.40

		

		

		

		

		

		



		Day 2 - Rep 6

		0.43

		

		

		

		

		

		



		Mean

		0.485

		

		

		

		

		

		



		SD

		0.061

		

		

		

		

		

		



		Reproducibility RSDR % (Observed)

		12.50

		

		

		

		

		

		



		Predicted RSDR% (Horwitz)

		17.84

		22% If Avg. Conc. <0.12 ppm, 
2xpower(Avg.Conc./1000000,-0.1505) if Avg. Conc. >0.12ppm



		HORRATR

		0.70

		

		

		

		

		

		



		Remarks

		Within Recommended value

		

		

		

		

		

		











		Method Performance Criteria for Cyanocobalamin in Wheat flour atta



		Element

		Cyanocobalamin

		

		

		0.66*22 IF Conc. <0.12 ppm, 
0.66x2xpower(C,-0.1505) if Conc. >0.12ppm



		Spike Conc.

		5 mcg/kg

		

		

		



		

		All values in mcg/kg

		

		



		Day - Rep.

		Result

		Mean

		SD

		Repeatability RSD% (Observed)

		Predicted RSDr% (Horwitz)

		HORRATr

		Remarks
HORRATr<2



		Day 1 - Rep 1

		4.740

		4.577

		0.092

		2.019

		8.398

		0.240

		Within Recommended value



		Day 1 - Rep 2

		4.604

		

		

		

		

		

		



		Day 1 - Rep 3

		4.600

		

		

		

		

		

		



		Day 1 - Rep 4

		4.510

		

		

		

		

		

		



		Day 1 - Rep 5

		4.510

		

		

		

		

		

		



		Day 1 - Rep 6

		4.500

		

		

		

		

		

		



		Day 2 - Rep 1

		4.040

		3.883

		0.084

		2.172

		8.608

		0.252

		Within Recommended value



		Day 2 - Rep 2

		3.818

		

		

		

		

		

		



		Day 2 - Rep 3

		3.810

		

		

		

		

		

		



		Day 2 - Rep 4

		3.850

		

		

		

		

		

		



		Day 2 - Rep 5

		3.900

		

		

		

		

		

		



		Day 2 - Rep 6

		3.880

		

		

		

		

		

		



		Mean

		4.230

		

		

		

		

		

		



		SD

		0.372

		

		

		

		

		

		



		Reproducibility RSDR % (Observed)

		8.80

		

		

		

		

		

		



		Predicted RSDR% (Horwitz)

		12.88

		22% If Avg. Conc. <0.12 ppm, 
2xpower(Avg.Conc./1000000,-0.1505) if Avg. Conc. >0.12ppm



		HORRATR

		0.68

		

		

		

		

		

		



		Remarks

		Within Recommended value
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Test Methods for Food Products Sectional Committee, FAD 28







FOREWORD



This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Test Methods for Food Products Sectional Committee had been approved by the Agricultural and Food Products Division Council.



Vitamin B12, or cobalamin, is a water-soluble vitamin crucial for red blood cell formation, DNA synthesis, and neurological function. It exists in three primary forms: methylcobalamin, adenosylcobalamin, and hydroxocobalamin. Methylcobalamin is involved in homocysteine metabolism and neurotransmitter function, adenosylcobalamin is key for fatty acid metabolism and energy production in mitochondria, and hydroxocobalamin is used in detoxification processes. 



This standard was originally published in 1976. While bringing out first revision of this standard, new auxiliary food products have been added which may be used for palate clearing. The standard has been brought out in the latest style and format of Indian Standard, and references to Indian Standards, wherever applicable, have been updated.



The composition of the Committee responsible for the formulation of this standard is given in Annex A.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.



































































DETERMINATION OF VITAMIN B12

IN FOODS USING HPLC-UV METHOD

1. SCOPE

This document specifies a method for the quantitative determination of vitamin B12 in Foods including cereals and pulses, fruits and vegetables, fortified rice kernels, spirulina, nuts and nut products.

2. REFERENCES

There are no normative references in this document.

3. TERMINOLOGY

For the purpose of this standard,…… the definitions       given shall apply.



4. PRINCIPLE



Vitamin B12 is extracted from the sample in a sodium acetate buffer (pH 4) containing cyanide at 100°C for 30 min. Extracts are purified and concentrated with an immunoaffinity column. Vitamin B12 is determined as cyanocobalamin by ultra-high-performance liquid chromatography (UHPLC) or high-performance liquid chromatography (HPLC) with UV detection at 361 nm. Separation takes place on a C18 column using an acetonitrile gradient in water.

5. REAGENTS AND MATERIALS



During the analysis, unless otherwise stated, use only reagents of recognized analytical grade and distilled or demineralized water or water of equivalent purity.



5.1 Vitamin B12 (cyanocobalamin), Purity >99%; Sigma-Aldrich (St. Louis, MO, USA), or equivalent.

5.2 TFA, Merck, or equivalent.

5.3 Sodium hypochlorite, Technical grade.

5.4 Sodium acetate trihydrate p, Merck (Darmstadt, Germany), or equivalent.

5.5 Sodium cyanide puriss, Fluka (Buchs, Switzerland), or equivalent.

5.6 Methanol, HPLC grade.

5.7 Acetonitrile, HPLC grade.

5.8  Acetic acid, glacial.

5.9 Milli-Q water, Millipore (Bedford, MA, USA).



6. STANDARD AND SOLUTION PREPARATION



6.1 Mobile Phases and Prepared Solutions



6.1.1 Mobile phase A, to 1000 mL water, add 250 μL TFA. Mix well.

6.1.2 Mobile phase B, to 1000 mL acetonitrile, add 250 μL TFA. Mix well.

6.1.3 Sample dilution solvent, Mix 90 mL mobile phase A with 10 mL mobile phase B.

6.1.4 Sodium acetate solution 0.4 M, pH 4.0, Into a 2000 mL volumetric flask, weigh 108.8 g sodium acetate trihydrate. Add about 1800 mL water. Dissolve. Add 50 mL acetic acid and adjust pH to 4.0 with acetic acid. Dilute to volume with water

6.1.5 Sodium cyanide solution, 1% (w/v), Weigh 0.5 g sodium cyanide into a 50 mL amber glass volumetric flask. Dilute to volume with water. Any excess of 1% sodium cyanide solution must be destroyed by adding 1.5 mL of a 15% solution of sodium hypochlorite per 1 mL sodium cyanide solution. Let it react for 2 days in a fume hood.



6.2 Stable Isotope Labelled Compounds, Individual, Internal Standard Stock Solutions



6.2.1 Vitamin B12 stock standard solution (100 μg/mL), Accurately weigh 20.0 mg cyanocobalamin into a 200 mL amber glass volumetric flask. Add about 150 mL water. Dissolve by sonication and stirring for a few minutes. Dilute to volume with water. This solution is stable for ≥6 months at –20°C.

6.2.2  Vitamin B12 intermediate standard solution (400 ng/mL), Pipet 1 mL vitamin B12 stock standard solution into a 250 mL amber glass volumetric flask. Make up to volume with water.

6.2.3  Vitamin B12 working standard solutions for calibration (2,10, 20, 40, 60, 100 ng/mL), Pipet into six separated 10 mL amber glass volumetric flasks 50, 250, 500, 1000, 1500, and 2500 μL vitamin B12 intermediate standard solution. Dilute to volume with sample dilution solvent.



7 APPARATUS



7.1 UHPLC column, Waters Acquity UPLC® BEH C18, 1.7 μm, 2.1 × 100 mm (Waters, Milford, MA, USA), or equivalent.

7.2  HPLC column, Nucleosil 100-3 C18 HD, 125 × 3.0 mm (Macherey-Nagel, Inc., Oesingen, Switzerland), C18 ACE 3AQ, 150 × 3.0 mm (ACE, Aberdeen, Scotland, UK), or equivalent.

7.3 Immunoaffinity columns, EASI-EXTRACT® VITAMIN B12 LGE (R-Biopharm AG; Product Code P88).

7.4  Immunoaffinity column rack, R-Biopharm AG, Product Code CR1.

7.5  Chromatographic system, HPLC or UHPLC system equipped with a quaternary or binary pump, sample injector, UV VIS detector (or optionally a PDA detector), degassing system, and data software.

7.6  Analytical column, depending on the chromatographic system available, use HPLC or UHPLC columns.

7.7 Balances, With readability of 0.1 mg and 0.01 g.

7.8  Sonicator.

7.9  In-line water bath, With magnetic stirrers or autoclave.

7.10  pH meter.

7.11  Rotary shaker for biochemistry, Labnet International (Edison, NJ, USA) or Stuart LB (Barloworld, Bibby Sterilin Ltd, Staffordshire, UK), or equivalent.

7.12 Heating block, With nitrogen evaporation.

7.13  Vortex.

7.14 Homogenizer, Polytron® PT3000 (drive unit), Aggregate PT-DA 3012 (Kinematica, Lucerne, Switzerland), or equivalent.

7.15  Volumetric flasks, Amber glass; 10, 50, 100, 200, 250; clear glass, 2000 mL.

7.16  Graduated cylinders, 50, 100, and 1000 mL.

7.17  Beakers, Amber glass, 250 mL.

7.18  Flat-bottom round flasks or Erlenmeyers, Amber glass, 250 mL.

7.19  Folded paper filters, 602H 1/2 or 597 1/2 (Whatman Inc., Maidstone, UK), or equivalent.

7.20 Amber vials, Screw top, 7 or 4 mL (Supelco Inc., Bellefonte, PA, USA).

7.21  Micro LC vials, Amber.

7.22  Pipets, Graduated glass, 10 mL, or volumetric glass, 9 mL.

7.23  Electronic digital pipet, Variable volume, 200–1000 μL.

7.24 Syringes, Disposable, 20 mL, equipped with a perforated rubber stopper attached to the tip.



8 . PROCEDURE



8.1 Sample preparation 



8.1.1  Sample reconstitution for powder samples

Weigh 25.0 g (W1) of sample into a 250 mL beaker. Add 200 g (W2) water at 40 ± 5°C. Mix with a glass rod until suspension is homogeneous or homogenize with a Polytron®.

8.1.2 Sample reconstitution for amino acid-based products

Weigh 25.0 g (W1) of powder sample into a 250 mL beaker. Add 190 g (W2) of water at 40 ± 5°C and 10 g (W3) skimmed milk powder. Mix with a glass rod until suspension is homogeneous or 

homogenize with a Polytron. In parallel, run a blank by replacing the sample by water (215 g water + 10 g skimmed milk powder). Dilute both, the reconstituted sample and the blank, twice in water (e.g., 50 g reconstituted sample or blank + 50 g water). Proceed as 

described in E(d).

8.1.3  Sample preparation for liquid samples

Mix well to ensure homogeneity of the sample portion. In the case of high-fat nutritional products, if recovery is low, samples can be diluted in water (e.g., 50 g sample + 50 g water) before extraction to improve recovery



8.2 Extraction.



Weigh 60.0 g (m) sample suspension, blank or liquid sample into a 250 mL flat-bottom amber glass flask or Erlenmeyer with ground glass neck. Add 1 mL of 1% sodium cyanide solution D(b). If the sample contains starch, add about 0.05 g α-amylase and mix thoroughly. Stopper the flask and incubate 15 min at 40 ± 5°C. Add 25 mL sodium acetate solution  Mix well. Place flask in a boiling water bath for 30 min (or autoclave 30 min at 100°C). Cool flask in ice bath or let stand at room temperature. Quantitatively transfer content of flask to a 100 mL (V1) amber glass volumetric flask. Dilute to volume with water. Filter solution through folded paper filter.



8.3  Immunoaffinity cleanup



Let immunoaffinity columns warm to room temperature by removing them from refrigeration at least 30 min before use. Place each immunoaffinity column on the rack. Open caps and let storage buffer drain by gravity. Close the lower cap. Load column with 9 mL (V2) of clear filtrate and close the upper cap. Place column in a rotary shaker and mix slowly for 10–15 min. Return column to the support and let stand for a few minutes. Open the caps to let liquid drain by gravity. Wash column with 10 mL water. With a syringe, insert about 40 mL air to dry the column. Elute with 3 mL methanol and collect the eluate in a 4 or a 7 mL amber glass reaction vial. Rinse the column with 0.5 mL methanol, and with a syringe, insert about 20 mL air to collect all the methanol in the same vial. Evaporate at 50°C under a stream of nitrogen. Reconstitute sample in 0.3 mL (V3) sample dilution solvent. Mix on a vortex mixer. Transfer to a micro amber vial.



8.4 HPLC analysis



8.4.1 HPLC conditions

8.4.2  Flow rate, 0.4 mL/min.

8.4.3  Injection volume, 50 μL.

8.4.4 Detection, UV at 361 nm (alternatively 550 nm can be monitored); gradient elution

8.4.5  Detection, UV at 361 nm (alternatively 550 nm can be monitored); gradient elution (Table 2014.02B).

8.4.6 System suitability test, Equilibrate the chromatographic system for at least 15 min at the initial conditions. Inject a working standard solution three to six times and check peak retention times and responses. Inject working standard solutions on a regular basis within a series of analyses.

8.4.7 Analysis, Make single injections of standard and test solutions. Measure chromatographic peak response (height or area)

8.4.8 Identification, identify vitamin B12 peak in the chromatograms of the test solution by comparison with the retention time and UV spectrum of the corresponding peak obtained for the standard solution.

8.4.9 Calibration, Plot peak responses against concentrations (in ng/mL). Perform regression analysis. Calculate slope and intercept.





Table 2.1— Summary of gradient program



		Time Min

		% A

		%B



		0.0

		90

		10



		1.7

		90

		10



		2.5

		75

		25



		2.9

		10

		90



		3.9

		10

		90



		4.0

		90

		10







9. CALCULATIONS

Quantitation (liquid and powder samples)—Calculate the concentration of vitamin B12 in μg/100 g of product as follows:









where A = response (height or area) of the peak obtained for the sample solution, I = intercept of the calibration curve, S = slope of the calibration curve, W1 = weight of powder sample used for reconstitution (25 g), W2 = weight of water used for reconstitution (200 g), m = weight of sample suspension (60 g), V1 = volume of the test solution (volume used to dissolve the test portion) in mL (100 mL), V2 = volume of the aliquot of the sample solution loaded onto the affinity column (9 mL), and V3 = volume in which the aliquot of the sample solution is reconstituted after immunoaffinity cleanup (0.3 mL).



Quantitation (amino-acid-based products)—Calculate the concentration of vitamin B12 in the sample in μg/100 g of product as follows:







where A blank = response (height or area) of the peak in the blank, Asample= response (height or area) of the peak in the sample, I = intercept of the calibration curve, S = slope of the calibration curve, W1 = weight of sample used for reconstitution (25 g), W2 = weight of water used for reconstitution (190 g), W3 = weight of skimmed milk powder used for reconstitution (10 g), m = weight of sample suspension (60 g), V1= volume of the test solution (volume used to dissolve the test portion) in milliliters (100 mL), V2 = volume of the aliquot of sample solution loaded onto the affinity column (9 mL), V3 = volume in which the aliquot of sample solution is reconstituted after immunoaffinity cleanup (0.3 mL), and D = dilution factor



10. TEST REPORT

The test report shall contain the following data:

a) all information necessary for the identification of the sample (type of sample, origin and designation of the sample);

b) a reference to this document, i.e. 

c) the date and type of sampling procedure (if known);

d) the date of receipt;

e) the date of test;

f) the test results and the units in which they have been expressed;

g) any operations not specified in the method or regarded as optional, which might have affected the





results.
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[bookmark: _bookmark1]Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO member bodies). The work of preparing International Standards is normally carried out through ISO technical committees. Each member body interested in a subject for which a technical committee has been established has the right to be represented on that committee. International organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the different types of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any patent rights identified during the development of the document will be in the Introduction and/or on the ISO list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the convenience of users and does not constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 34, Food products in collaboration with AOAC INTERNATIONAL. It is being published by ISO and separately by AOAC INTERNATIONAL. The method described in this International Standard is equivalent to the AOAC Official Method 2012.16: Pantothenic acid (vitamin B5) in infant formula and adult/pediatric nutritional formula ultra high pressure liquid chromatography — tandem mass spectrometry method.











[bookmark: _bookmark2]Infant formula and adult nutritionals — Determination of pantothenic acid in Foods by ultra high performance liquid chromatography and tandem mass spectrometry method (UHPLC-MS/MS)

WARNING — The use of this International Standard can involve hazardous materials, operations and equipment. This International Standard does not purport to address all the safety problems associated with its use. It is the responsibility of the user of this International Standard to establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to use.



1 Scope

This International Standard specifies a method for the quantitative determination of pantothenic acid in food stuffs using ultra high performance liquid chromatography and tandem mass spectrometry method (UHPLC-MS/MS).



2 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

2.1

Foods

It includes cereals and pulses, fruits and vegetables and nuts and nut products.





3 Principle

Pantothenic acid is extracted using a 0,4 mol/l ammonium acetate buffer solution. After filtration, the final solution is subjected to ultra high performance liquid chromatography tandem mass spectrometry (UHPLC-MS/MS).



4 Reagents and materials

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade and distilled or demineralized water or water of equivalent purity.
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4.1 Standards



4.1.1 [bookmark: _bookmark3]Calcium d-pantothenate, Sigma1) or equivalent CAS 137-08-6.



4.1.2 [bookmark: _bookmark4]Calcium pantothenate-[13C6, 15N2], IsoSciences1) or equivalent CAS 356786-94-2.



4.2 α-Amylase, Sigma A31761), from porcine pancreas, about 25 U/mg or equivalent.



4.3 Solvents



4.3.1 Acetonitrile, LC grade or equivalent.



4.4 Ammonium acetate, ACS grade, > 98 % (Fluka 9690)1).



4.5 Acetic acid, ACS grade.



4.6 Formic acid, ACS grade.



4.7 1 % Formic acid in water, ACS grade.



4.8 Preparation of standard solutions



4.8.1 [bookmark: _bookmark5]Pantothenic acid (PA) stock solution, ρ = 250 μg/ml. Weigh 54,5 mg of calcium pantothenate (4.1.1) into a 200 ml volumetric flask (take into account the moisture content given in the supplier’s certificate or dry to constant mass at 105 °C) and dilute to volume with water. Store aliquots at −20 °C.



4.8.2 [bookmark: _bookmark6]Pantothenic acid intermediate solution, ρ = 10 μg/ml. Transfer 1 ml of PA stock solution (4.8.1) into a 25 ml volumetric flask and dilute to volume with water. Store aliquots at –20 °C.



4.8.3 [bookmark: _bookmark7]Calcium pantothenate-[13C6, 15N2] solution [IS (Internal Standard)] stock solution, ρ = 20 μg/ml. Weigh 5,0 mg of calcium pantothenate-[13C6, 15N2] (4.1.2) into a 250 ml volumetric flask and dilute to volume with water. Store aliquots at –20 °C.



4.8.4 [bookmark: _bookmark8]Solutions for the five-level standard curve. Transfer appropriate volumes of the PA intermediate solution (10 μg/ml) (4.8.2) into 10 ml volumetric flasks to obtain five different concentrations of PA (0,08 μg/ml, 0,16 μg/ml, 0,32 μg/ml, 0,64 μg/ml and 1,2 μg/ml). Add 500 μl of the IS stock solution (20 μg/ml) (4.8.3) and dilute to volume with water. The concentration of IS in each standard solution is 1 μg/ml. Store aliquots of these solutions at –20 °C for no longer than one month before use.



4.8.5 Ammonium acetate solution, c = 400 mmol/l, pH = 3,8 (used for sample extraction). Into a 500 ml beaker, add (30,8 ± 0,10) g ammonium acetate. Add about 300 ml water and stir to dissolve with a magnetic stirrer. Adjust to pH = 3,8 ± 0,1, carefully adding glacial acetic acid (about 150 ml is needed). Transfer into a 1 000 ml volumetric flask and make up to volume with water. This solution is stable for one month at 4 °C.













1) This is an example of a suitable product available commercially. This information is given for the convenience of users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same results.







5 [bookmark: _bookmark9]Apparatus

Usual laboratory glassware and equipment and, in particular, the following.



5.1 Balances, with readability of 0,1 mg, capacity 210 g; with readability of 0,1 g, capacity 4 100 g.



5.2 pH-meter, with readability of 0,01 pH unit.



5.3 [bookmark: _bookmark10]Homogenizer2).



5.4 Stir plate with magnetic stirrers.



5.5 [bookmark: _bookmark11]Filters. Syringe filters, 0,22 μm pore size, 33 mm internal diameter, Millex-GV PVDF (Millipore)3). Membrane disc filters, 0,45 μm pore size (Millipore)3) or equivalent.



5.6 UHPLC-MS/MS system, UPLC column, e.g. ACQUITY UPLC®3) coupled with triple quadrupole detector equipped with electrospray ionization (ESI) source and T3 column (1,8 μm, 100 mm × 2,1 mm internal diameter; Waters Corp.)3) or equivalent.



6 Procedure

6.1 [bookmark: _bookmark12]Sample preparation



6.1.1 General

If the product contains starch, add 50 mg α-amylase to the suspensions and incubate for 15 min at 40 °C to decrease viscosity and facilitate handling. Mix liquid samples well to ensure homogeneity and continue directly to extraction. If the powder sample homogeneity is unknown, assume that it is non- homogenous and proceed with 6.1.2.



6.1.2 [bookmark: _bookmark13]Dry blended powder samples

For dry blended/non-homogenous powder samples, accurately weigh approximately 25,0 g (m1). Add 200,0 g (m2) water at 40 °C before mixing until a homogeneous suspension is obtained. A homogenizer (5.3) can be used when necessary. Accurately weigh approximately 15,0 g (m3) aliquot of homogenized sample suspension into a 50 ml volumetric flask. Calculate the sample mass (ms is the powder equivalent) using Formula (1):
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m = m1 × m3S



m2




(1)



where

m1	is the mass of sample weighed, in g;

m2	is the mass of water added before mixing, in g;





2) Polytron PT3000 (drive unit), Aggregate PT-DA 3012 (Kinematics, Lucerne, Switzerland) are examples of suitable products available commercially. This information is given for the convenience of users of this document and does not constitute an endorsement by ISO of these products. Equivalent products may be used if they can be shown to lead to the same results.

3) This is an example of a suitable product available commercially. This information is given for the convenience of users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same results.









[bookmark: _bookmark14]m3	is the mass of homogenized sample suspension, in g.



6.1.3 Wet blended powder samples

For wet blended homogenous powder samples, accurately weigh approximately 2,0 g of sample (ms) into a 50 ml volumetric flask. Add 14 g of water at 40 °C. Mix until a homogeneous suspension is obtained.



6.1.4 Liquid samples

For liquid sample samples, accurately weigh approximately 20,0 g (ms) into a 50 ml volumetric flask.



6.2 [bookmark: _bookmark15]Extraction

Using the prepared sample (6.1), add a 25 ml volume of a 0,4 mol/l ammonium acetate solution, pH = 3,8. Dilute the sample extract to volume with water. Add a stir bar and stir for 10 min. Filter a 20 ml portion through folded paper (Grade 597½). Run chromatographic analysis.



6.3 Analysis



6.3.1 Chromatographic analysis

Transfer a 1,0 ml aliquot of the filtrate obtained in 6.2 into a 15 ml polypropylene tube containing 500 μl of the IS stock solution (4.8.3). It is critical to use the same IS solution as used in the preparation of the standard curve (4.8.4). Dilute the solution to 10 ml with water, cap and mix. Filter through a 0,22 μm syringe filter (5.5). Inject into the UHPLC-MS/MS system.

Examples of typical chromatograms are given in Annex A.



6.3.2 UHPLC conditions

Injection volume:	2 μl

Column temperature:	30 °C

Flow rate:	0,45 ml/min

Mobile phase A:	0,1 % (v/v) formic acid in water

Mobile phase B:	Acetonitrile

The gradient programme for the column is given in Table 1.



Table 1 — Gradient for column



		Time

min

		Mobile phase A

%

		[bookmark: _bookmark16]Mobile phase B

%



		0

		92

		8



		2,2

		80

		20



		2,4

		50

		50



		4,0

		50

		50



		4,1

		92

		8



		7,0

		92

		8





Direct the liquid chromatography flow into the MS detector only between 0 min and 2 min to prevent source fouling as much as possible.







6.3.3 [bookmark: _bookmark17]MS/MS conditions

· Positive ESI

· Capillary voltage, 2,2 kV

· Cone voltage, 25 V

· Extractor voltage, 3,0 V

· Source temperature, 140 °C

· Desolvation temperature, 350 °C

· Cone gas flow, 40 l/h

· Desolvation gas flow, 700 l/h

Set the collision energy at 14 V with a dwell time for each monitored transition of 0,1 s. These values are indicative and need to be optimized for each instrument used. Monitor between 0 min and 2,1 min the transitions m/z 220,2 → 90,1 for PA and m/z 224,2 → 94,1 for the isotope-labelled IS.



6.3.4 Identification

MS detection in the single-reaction monitoring mode includes simultaneous detection of molecular ions corresponding to PA and isotopically labelled PA. The selected mass transitions are m/z 220,2 → 90,1 and m/z 224,2 → 94,1, respectively.



7 Calculations

Calculate for each standard the peak area ratio between PA and IS. Establish a 5-point calibration curve (ranging from 0,16 ng to 2,4 ng on column) by plotting peak area ratio (y-axis) versus PA concentration (x-axis). Calculate the linear regression. It is recommended to use a weighed regression curve (1/x).

Calculate the slope (S) and the intercept (I) of the calibration curve. Calculate the PA mass fraction, w, in mg/100 g, using Formula (2):



w = (A − I)×V1 ×V3 ×100

S × m×V2 ×1 000


(2)



where

A	is the peak area ratio PA/IS in the test solution;

I	is the intercept of the calibration curve;

S	is the slope of the calibration curve;

V1	is the volume of the of sample extract, in ml (= 50);

V2	is the volume of the filtrate pipetted, in ml (= 1);

V3	is the final volume of the of the test solution, in ml (= 10);

m	is the mass of the test portion, in g;

100	is the conversion to 100 g basis; 1 000  is the conversion from μg to mg.





[bookmark: _bookmark18]Annex A
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[bookmark: _bookmark19]Figure A.1 — Chromatogram of the internal standard (IS) calcium pantothenate-[12C6, 15N2] by UHPLC-MS/MS

[image: ]



Figure A.2 — Chromatogram of pantothenic acid in an infant formula sample by UHPLC-MS/MS
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Test Methods for Food Products Sectional Committee, FAD 28







FOREWORD



This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Test Methods for Food Products Sectional Committee had been approved by the Agricultural and Food Products Division Council.



Vitamin D is a fat-soluble vitamin essential for calcium and phosphorus regulation, promoting bone health and supporting immune function. It exists in two main forms: Vitamin D3 (cholecalciferol), produced in the skin via exposure to UVB radiation and found in animal-based foods, and Vitamin D2 (ergocalciferol), found in plants and fungi. Vitamin D undergoes two hydroxylation steps in the body—first in the liver to form 25-hydroxyvitamin D (calcidiol) and then in the kidneys to form the active hormone 1,25-dihydroxyvitamin D (calcitriol). 



This standard was originally published in 1976. While bringing out first revision of this standard, new auxiliary food products have been added which may be used for palate clearing. The standard has been brought out in the latest style and format of Indian Standard, and references to Indian Standards, wherever applicable, have been updated.



The composition of the Committee responsible for the formulation of this standard is given in Annex A.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.



















































Determination of Vitamin D in Fortified Vegetables Oils Using LC-MS/MS





1. SCOPE

This document specifies a method for the quantitative determination of vitamin D forms in vegetables oils by UHPLC-MS/MS. This document is not intended to be used on products where vitamins have not been added.

2. REFERENCES

There are no normative references in this document.

3. TERMINOLOGY

For the purpose of this standard, the definitions       given shall apply.



4. PRINCIPLE



Samples are saponified at high temperature; then lipid soluble components are extracted into isooctane. A portion of the isooctane layer is transferred and washed, and an aliquot of 4-phenyl-1,2,4-triazoline-3,5-dione (PTAD) is added to derivatize vitamin D to form a high-molecular-mass, easily ionizable adduct. The vitamin D adduct is then re-extracted into a small volume of acetonitrile and analyzed by RPLC. Detection is by MS using multiple reaction monitoring (MRM). Stable isotope-labeled (SIL) d6-vitamin D2 and d6-vitamin D3internal standards are used for quantitation to correct for losses in extraction and any variation in derivatization and ionization efficiencies.



5.  REAGENTS AND MATERIALS



During the analysis, unless otherwise stated, use only reagents of recognized analytical grade and distilled or demineralized water or water of equivalent purity.



5.1 Vitamin D2 (ergocalciferol), CAS No. 50-14-6, purity: ≥99%.



5.2 Vitamin D3 (cholecalciferol), CAS No. 67-97-0, purity: ≥99%.



5.3 d6-Vitamin D2, (26,26,26,27,27,27-d6 ergocalciferol), CAS No. 1311259-89-8, 

                                       enrichment: ≥99%, purity: ≥99%.



5.4 d6-Vitamin D3, (26,26,26,27,27,27-d6 cholecalciferol), CAS No. 118584-54-6, 

                                       enrichment: ≥99%, purity: ≥99%. 



5.5 PTAD, Reagent grade (store in desiccator at 2–8°C).



5.6 Formic acid, LC–MS grade.



5.7 Potassium hydroxide, Reagent grade.



5.8 Magnesium chloride anhydrous, Reagent grade.



5.9 Pyrogallol, Reagent grade.



5.10 Ethanol, LC grade.



5.11 Methanol, LC–MS grade.



5.12 Isooctane (2,2,4-trimethylpentane), LC grade.



5.13 Acetone, LC grade



5.14 Acetonitrile, LC–MS grade.



5.15 Water, Reagent grade (≥18 MΩ).

6. STANDARD AND SOLUTION PREPARATION



6.1 Mobile phases and prepared solutions



6.1.1 Mobile phase A (formic acid; 0.1%, v/v), To 500 mL water, add 0.5 mL formic acid. Expiry: 1 week.

6.1.2 Mobile phase B (methanol; 100%, v/v), 500 mL methanol. Expiry: 1 month.

6.1.3 Acetone (dry), To a 100 mL Schott bottle, add 50 mL acetone, then add ~10 g magnesium chloride to remove traces of moisture. Cap the bottle and seal with parafilm and wait for the magnesium chloride to settle before use (~24 h). Expiry: 1 month.

6.1.4 PTAD solution (10 mg/mL), To a 5 mL volumetric flask, add 50 mg PTAD, then add 4 mL dry acetone, and dissolve; dilute to volume with acetone. Expiry: 1 day

6.1.5 Potassium hydroxide solution (50%, w/v), Dissolve 100 g potassium hydroxide in 200 mL water. Expiry: 1 month.

6.2 Ethanolic pyrogallol solution (1%, w/v), Dissolve 5 g pyrogallol in 500 mL ethanol. Expiry: 1 day	

6.3 Stable isotope labelled compounds, individual, internal standard stock solutions

6.3.1 Because vitamin D is sensitive to light, perform all steps under UV-shielded lighting. If vitamin D3 is exclusively required for analysis, then standards pertaining to vitamin D2 need not be used and vice versa.

6.3.2  Stable isotope-labeled vitamin D2 or vitamin D3 stock standard (SILD2SS or SILD3SS; ~10 μg/mL), 

6.3.2.1 Dispense the contents of a 1 mg vial of d6-vitamin D2 or a 1 mg vial of d6-vitamin D3 into separate 100 mL volumetric flasks.

6.3.2.2 Dissolve in ~90 mL ethanol. To promote dissolution, sonicate if necessary. Mix thoroughly; dilute to volume with ethanol.

6.3.2.3 Measure the absorbance of an aliquot of SILD2SS or SILD3SS at 265 nm. The spectrophotometer should be zeroed against an ethanol blank solution. Calculate and record the concentration.

6.3.2.4 Immediately dispense aliquots of SILD2SS or SILD3SS (~1.3 mL) into cryogenic vials and freeze at ≤15°C.

6.3.3  Stable isotope-labeled internal standard (SILIS; ~1 μg/mL), Make fresh daily, 

6.3.3.1 Prepare an adequate volume of SILIS for the daily sample numbers. For every 15 samples (or part thereof) in an analytical run, remove one vial of SILD2SS and one vial of SILD3SS from the freezer and allow to warm to room temperature.

6.3.3.2 Pipet 1.0 mL each of SILD2SS and SILD3SS into the same 10 mL volumetric flask (use a separate 10 mL volumetric flask for each set of 15 samples). Dilute to volume with acetonitrile and mix thoroughly.

6.3.3.3 Pool all 10 mL volumetric flasks together and mix thoroughly.

6.3.4 Non labeled vitamin D2 or vitamin D3 stock standard (NLD2SS or NLD3SS; ~1 mg/mL), 6.3.4.1 Accurately weigh approximately 50 mg vitamin D2 or vitamin D3 into separate 50 mL volumetric flasks.

6.3.4.2 Dissolve in ~40 mL ethanol. To promote dissolution, sonicate if necessary. Mix thoroughly; dilute to volume with ethanol. Store in a freezer at ≤15°C for a maximum of 3 months.

6.3.5  Non labeled vitamin D2 or vitamin D3 purity standard (NLD2PS or NLD3PS; ~10 μg/mL), Make fresh daily,

6.3.5.1 Pipet 1.0 mL NLD2SS or NLD3SS into separate 100 mL volumetric flasks. Dilute to volume with ethanol.

6.3.5.2 Measure the absorbance of an aliquot of each solution at 265 nm. The spectrophotometer should be zeroed against an ethanol blank solution. Record the absorbance and calculate the concentration.

6.3.6 Non labeled working standard (NLWS; ~1 μg/mL), Make fresh daily, Pipet 1.0 mL NLD2PS and 1.0 mL NLD3PS into a single 10 mL volumetric flask. Dilute to volume with acetonitrile. 

6.4 Calibration standard 

6.4.1 Calibration Standard 1 (CS1).

	Pipet 10 μL NLWS and 250 μL SILIS into a 25 mL volumetric flask. 

6.4.2 Calibration Standard 2 (CS2).

		Pipet 50 μL NLWS and 250 μL SILIS into a 25 mL volumetric flask.

6.4.3 Calibration Standard 3 (CS3). 

	Pipet 250 μL NLWS and 250 μL SILIS into a 25 mL volumetric flask.

6.4.4  Calibration Standard 4 (CS4). 

			Pipet 500 μL NLWS and 250 μL SILIS into a 25 mL volumetric flask.

6.4.5 Calibration Standard 5 (CS5).

Pipet 1250 μL NLWS and 250 μL SILIS into a 25 mL volumetric flask..

6.4.6 To each calibration standard, add 5 mL acetonitrile and 75 μL PTAD solution; shake to mix.

6.4.7 Leave the calibration standards in the dark for 5 min.

6.4.8 Add 6.25 mL water to each calibration standard and then dilute to volume with acetonitrile: shake to mix

6.4.9 Transfer ~1 mL of each calibration standard to an HPLC vial ready for analysis.



7 APPARATUS



7.1 Ultra-HPLC (UHPLC) system, Nexera (Shimadzu, Kyoto, Japan) or equivalent LC system consisting of a dual pump system, a sample injector unit, a degasser unit, and a column oven.

7.2 Triple-quadrupole mass spectrometer, Triple Quad 6500 (Sciex, Framingham, MA) or equivalent tandem MS (MS/MS) instrument.

7.3 Column, Kinetex C18 core-shell, 2.6 μm, 2.1×50 mm (Phenomenex, Torrance, CA) or equivalent.

7.4 UV spectrophotometer, Digital readout to three decimal places.

7.5 Centrifuge tubes, Polypropylene, 15 mL.

7.6 Boiling tubes, Glass, 60 mL.

7.7 Water baths, Cold 20°C, hot 70°C.

7.8 Disposable syringes, 1 mL.

7.9 Syringe filters, PTFE, 0.2 μm, 13 mm.

7.10  Centrifuge, Suitable for 60 mL boiling tubes and 15 mL centrifuge tubes.

7.11  Pasteur pipet, Glass, ~140 mm.

7.12 Horizontal shaker.

7.13 Eppendorf vials,2 mL.

7.14  Filter membranes, 0.45 μm nylon.

7.15 Cryogenic vials, 2 mL.

7.16 Schott bottles, 1 L, 100 mL.

7.17 HPLC vials, septa, and caps



8 PROCEDURE



8.1 Sample preparation and Derivatization

Because vitamin D is sensitive to light, perform all steps under UV-shielded lighting

8.1.1 1g sample, add 0.5 mL SILIS, add 10 mL ethanolic pyrogallol solution and vortex 

mixture.

8.1.2 Add 2 mL potassium hydroxide solution to the boiling tube; cap and vortex mix. 

8.1.3 Place the boiling tube in a water bath at 70°C for 1 hr; vortex mixes every 15 min.

8.1.4 Place the boiling tube in a water bath at room temperature until cool

8.1.5 Add 10 ml isooctane to the boiling tube; cap the boiling tube tightly and place on a 

horizontal shaker for 10 min.

8.1.6 Add 20 mL water to the boiling tube and invert the tube 10 times; place in a 

centrifuge at 2500 rpm for 15 min 

8.1.7 Transfer a 5 ml aliquot of the upper isooctane layer into a 15 mL centrifuge tube 

using a micro pipette, taking care not to transfer any of the lower layer.

8.1.8 Add 5 mL water to the centrifuge tube; cap and vortex mix; then place in a centrifuge 

at 12000 rpm for 5 min.

8.1.9 Transfer 4-5 ml upper isooctane layer to a new 15 mL disposable centrifuge tube 

using a micro pipette, taking care not to transfer any of the lower layer.

8.1.10 Add 75 µL PTAD solution to the centrifuge tube; cap and immediately vortex mix. 

8.1.11 Allow to stand in the dark for 5 min to allow the derivatization reaction to complete. 

8.1.12 Add 1 mL acetonitrile to the centrifuge tube; cap and vortex mix; then place in a 

centrifuge at 12000 rpm for 5 min

8.1.13 Using a variable volume pipette, transfer 500 µL lower layer into 2 ml centrifuge 

tube, taking care not to transfer any of the upper layer.

8.1.14 Add 167 μL water into 2 ml centrifuge tube; cap and vortex mix. 

8.1.15 Using a syringe filter, transfer an aliquot from the 2 ml centrifuge tube to an amber 

vial; then cap



8.2 UHPLC-MS/MS analysis

8.2.1 UHPLC conditions

8.2.2 System suitability test, Equilibrate the chromatographic system for at least 15 min at the initial conditions. Inject a working standard solution three to six times and check peak retention times and responses. Inject working standard solutions on a regular basis within a series of analyses.

8.2.3 Analysis, Make single injections of standard and test solutions. Measure chromatographic peak response (height or area). Identify the separation of Vitamin D2 and Vitamin D3 forms.

8.2.4  Identification, identify vitamin D2 and D3 peak in the chromatograms of the test solution by comparison with the retention time and multiple reaction monitoring of the corresponding peak obtained for the standard solution.

8.2.5 Calibration, Plot peak responses against concentrations (in ng/mL). Perform regression analysis. Calculate slope and intercept.



Table 1: Gradient program



		[bookmark: _Hlk175056355]TIME

		FLOW (ML/Min)

		% A

		%B



		0.01

		0.5

		30

		70



		1

		0.5

		30

		70



		3

		0.5

		00

		100



		5

		0.5

		00

		100



		7

		0.5

		30

		70



		10

		0.5

		30

		70







8.2.6 Mass transitions

Mass transitions for each vitamin and its corresponding internal standard are given in Table 2. Retention time windows are also given in the table. Like the tune parameters, these parameters may need adjusted based upon instrument model.



Table 2: Conditions for MS transitions



		

		

		Precursor ion,

(m/z)

		Product ion,

(m/z)



		Vitamin D3

		Analyte quantifier

		560.50

		298.30

280.10



		Vitamin D3-D6

		 Internal Standard quantifier

		566.60

		298.30



		

		

		

		   280.30



		VitaminD2

		Analyte quantifier

		572.50

		298.20



		Vitamin D2-D3

		Internal Standard quantifier

		578.20

		298.10



		

		

		

		280.20





Limit of Quantification: 25.00 μg/kg


8.3 Quality control



8.3.1 Calibration curve

Calibration curve shall be prepared either by using matrix matched method or matrix-based method. If matrix matched calibration is being used, use the matrix matched linearity points as follows - 10 ng/ml, 25 ng/ml, 50 ng/ml, 100 ng/ml and 200 ng/ml. The preparation of these calibration points is explained sr.no. 8 under ‘Standard Preparation’.

When using the matrix based or procedural standards fortify the non-fortified edible oil blank samples at following levels 25 μg/kg, 50 μg/kg, 100 μg/kg and 200 μg/kg. 

1. Calibration Standard 1: Pipette 25 μl NLWS from 1 μg/ml and 500 μl SILIS from 1 μg/ml into 25 ml vol. flask

2. Calibration Standard 2: Pipette 50 μl NLWS from 1 μg/ml and 500 μl SILIS from 1 μg/ml into 25 ml vol. flask

3. Calibration Standard 3: Pipette 100 μl NLWS from 1 μg/ml and 500 μl SILIS from 1 μg/ml into 25 ml vol. flask

4. Calibration Standard 4: Pipette 200 μl NLWS from 1 μg/ml and 500 μl SILIS from 1 μg/ml into 25 ml vol. flask

The resulting vials are named as 25 μg/kg, 50 μg/kg, 100 μg/kg and 200 μg/kg procedural calibration points.



9. CALCULATIONS



While selecting the quantification method in commercial software of LC MS/MS 

vendors, select ‘Internal standard’ method. 

Concentration of unknown is found out using the following formula



Vitamin D (μg/kg) = 

where DF is the Dilution factor of the method

In case of matrix matched calibration, dilution factor as appropriate is selected whereas for matrix-based calibration curve, dilution factor is selected as 1. 



The final results obtained using matrix-based calibration include internal standard and 

recovery correction.



10. TEST REPORT

The test report shall contain the following data:

a) all information necessary for the identification of the sample (type of sample, origin and designation of the sample);

b) a reference to this document,

c) the date and type of sampling procedure (if known);

d) the date of receipt;

e) the date of test;

f) the test results and the units in which they have been expressed;

g) any operations not specified in the method or regarded as optional, which might have affected the

results.
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Annex VII



Recommendations of FAD28/Panel1 on the final report of R&D project are as follows:



1. Validations for two SLV methods for vitamin B12 and Vitamin B5 were completed for all the matrices and achieved satisfactory results of HORRAT ratio. The limit of quantification of 0.12mcg/100g for Vitamin B12 using HPLC-UV method and 0.8mg/100g for Vitamin B5 using LC-MS/MS was established for food matrices. It supports the applicability of matrices and extension of scope.



2. MLV for vitamin B9 forms (folic acid, 5-MeTHF) based on AOAC 2013.13 is fully validated for fortified atta and dried peas. The LOQ is 0.33 mcg/100g for folic acid and 5-MeTHF. It supports the extension of scope for Cereals and Pulses, vegetables. The Peanut data statistical analysis is in progress. 



3. MLV for Vitamin D based on AOAC 2016.02 is validated at nodal laboratory and practice samples statistical analysis is in progress. The LOQ is 10 ug/Kg for fortified vegetable oils.



4. MLV for Vitamin B12 forms (cyanocobalmin and methylcobalamin) based on modified AOAC 2011.10 is validated only at Nodal laboratory and has satisfactory results of HORRAT ratio. The LOD is 0.25 ug/Kg for cyanocobalmin and methylcobalamin for fortified atta and almonds respectively.



5. The Panel identified that vitamin B5 and D methods are adopted ISO methods and the data obtained for new matrices can be included in the existing method with revision of title, scope, performance characteristics of new matrices.



6. The Panel suggests to retain existing microbiological assay methods of total folate in food stuffs and Vitamin B12. The new data obtained from MLV and SLV of Vitamin B9, and B12 shall be considered as new IS methods. Further, as the objective of the project was revision of 4 old Indian standards, hence retaining the microbiology-based method for Vitamin B12 may be discussed during the sectional committee meeting of FAD 28 on 29-08-2024.
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Annex- VIII



a)  ISO/TS 19657 : 2017 (vers 2) - Definitions and technical criteria for food ingredients to be considered as natural 



Commenter Name:- 



1) Dr. LALY.S.J., Senior Scientist

Quality Assurance and Management Division (QAM)

ICAR - Central Institute of Fisheries Technology (ICAR-CIFT), Cochin CIFT Junction, Matsyapuri P O, Kerala



2) Dicksha Mathur

Senior Manager- Regulator Advocacy

Nestle India Limited.



				No.

		Questions

		Possible Answers



		1

		Recommended action

		Confirm

Confirm





		2

		Has this International Standard been adopted or is it intended to be adopted in the future as a national standard or other publication?

		Yes  

This is the current version of ISO standard and can be adopted as a national standard

Yes





		3

		Is the national publication identical to the International Standard or was it modified?

		Identical national standard can be adopted

FSSAI defines natural definition under FSS (Advertising and Claims) Regulations, 2018 which is not identical to the ISO standard due to the new amendments.





		4

		If this International Standard has not been nationally adopted, is it applied or used in your country without national adoption or are products/processes/services used in your country based on this standard?

		Clear information is not available



		5

		Is this International Standard, or its national adoption, referenced in regulations in your country?

		No

No



		6

		If the committee decides to revise or amend, do you propose an expert and/or project leader for the development of that project?

		No



		











 

b) ISO 22006 : 2009 (vers 3) - Quality management systems — Guidelines for the application of ISO 9001:2008 to crop production



Commenter Name:- 



1) Dr. LALY.S.J., Senior Scientist

Quality Assurance and Management Division (QAM)

ICAR - Central Institute of Fisheries Technology (ICAR-CIFT), Cochin CIFT Junction, Matsyapuri P O, Kerala



		No.

		Questions

		Possible Answers



		1

		Recommended action

		Confirm



		2

		Has this International Standard been adopted or is it intended to be adopted in the future as a national standard or other publication?

		Yes  

IS/ISO 22006 : 2009. ISO 22006 : 2009. Reviewed In : 2020





		3

		Is the national publication identical to the International Standard or was it modified?

		Identical



		4

		If this International Standard has not been nationally adopted, is it applied or used in your country without national adoption or are products/processes/services used in your country based on this standard?

		No



		5

		Is this International Standard, or its national adoption, referenced in regulations in your country?

		No



		6

		If the committee decides to revise or amend, do you propose an expert and/or project leader for the development of that project?

		Yes (name(s) and proposed role(s): expert or project leader)  *

No



		(*)A Comment is required for this answer value.









c)  ISO/TS 34700 : 2016 (vers 2) - Animal welfare management — General requirements and guidance for organizations in the food supply chain



Commenter Name:- 



1) Dr. LALY.S.J., Senior Scientist

Quality Assurance and Management Division (QAM)

ICAR - Central Institute of Fisheries Technology (ICAR-CIFT), Cochin CIFT Junction, Matsyapuri P O, Kerala



		No.

		Questions

		Possible Answers



		1

		Recommended action

		Confirm



		2

		Has this International Standard been adopted or is it intended to be adopted in the future as a national standard or other publication?

		Yes. It is intended to be adopted.





		3

		Is the national publication identical to the International Standard or was it modified?

		Identical national standard can be adopted





		4

		If this International Standard has not been nationally adopted, is it applied or used in your country without national adoption or are products/processes/services used in your country based on this standard?

		Yes



		5

		Is this International Standard, or its national adoption, referenced in regulations in your country?

		No 





		6

		If the committee decides to revise or amend, do you propose an expert and/or project leader for the development of that project?

		No



		







d) N2352_draft resolution 239/2024 - reappointment SC17 chair

1) Dr. LALY.S.J., Senior Scientist,Quality Assurance and Management Division (QAM)

ICAR - Central Institute of Fisheries Technology (ICAR-CIFT), Cochin CIFT Junction, Matsyapuri P O, Kerala



2) Mr.Sumit Bandyopadhyay, Head - Quality & Nestle Food Safety Institute Nestle R&D Centre India Pvt. Ltd. 



		No.

		Questions

		Comments



		1

		Do you agree with draft resolution 239 (re-appointment of Mr Torben Lyster-Clausen as Chair of ISO/TC 34/SC 17 "Management systems for food safety") for a 3-years period 2025-2027) ?

		Yes



		

		

		We support the appointment as deemed appropriate by BIS, based on their extensive experience and expertise with the professionals involved in the process.



		(*)A Comment is required for this answer value.







e) N2353_draft resolution 240/2024 - reappointment SC20 chair

1) Dr. LALY.S.J., Senior Scientist, Quality Assurance and Management Division (QAM)

ICAR - Central Institute of Fisheries Technology (ICAR-CIFT), Cochin CIFT Junction, Matsyapuri P O, Kerala



2) Mr. Sumit Bandyopadhyay, Head - Quality & Nestle Food Safety Institute Nestle R&D Centre India Pvt. Ltd.

		No.

		Questions

		Comments



		1

		Do you agree with draft resolution 240 (re-appointment of Mrs Liz Goodwin as Chair of ISO/TC 34/SC 20 "Food loss and waste" for a 3-years period 2025-2027) ?

		Yes



		

		

		We support the appointment as deemed appropriate by BIS, based on their extensive experience and expertise with the professionals involved in the process.



		(*)A Comment is required for this answer value.







F) N2354_draft resolution 241/2024 - reappointment WG26convenor

1) Dr. LALY.S.J., Senior Scientist, Quality Assurance and Management Division (QAM)

ICAR - Central Institute of Fisheries Technology (ICAR-CIFT), Cochin CIFT Junction, Matsyapuri P O, Kerala

2) Mr. Sumit Bandyopadhyay, Head - Quality & Nestle Food Safety Institute Nestle R&D Centre India Pvt. Ltd.

		No.

		Questions

		Comments



		1

		Do you agree with draft resolution 241 (re-appointment of Mr Paul Whitehouse as convenor of ISO/TC 34/WG 26 "Plant-based foods" for a 3-years period 2025-2027) ?

		Yes



We support the appointment as deemed appropriate by BIS, based on their extensive experience and expertise with the professionals involved in the process.



		(*)A Comment is required for this answer value.
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