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vegetable oils
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L1110 197172 DR N 9PYDA DMNINDT MADIND DY

A(7IRINA” :17107) 9ORNY DXTYPHN 2.1 PYDA DININNN OPNNYN DNRWYA YY YN MY 1PN
191 7N MIRIW 1PNN 20 N°T MW 20 .N°T 100 20 20 117X 17 1PN

MIND =)221 JPNN 2DIYOY DININDN NMAVINNY DINPYN VIV

101999 NPYNINY MIYN

: 93N IMIPNY LON N NNINN L gas liquid chromatography NN Y9I AW N 1PN DIPH HOa -

(v 1990VMI110)gas chromatography

9 IMIPNIY,INIOR NPN LPGLCY MHOPN Y9IN 13V MY 1PNADIPNYOa -

(M MM9IMNvmn)) GE

DONNY MON DT IV .MYN 1N Mustardseéd oil 2w5 mwr 9T maTinn -

29D 0NMNOYNRL PYD GO 1 PYD ANNRD

0220191 991N
H(MY2IPN NN ININRD DNNTNN — DIIININND XY D¥INDN) DIPN) N1 JPRA DIADINTD DXDNDN) DNIPN
02HNIYI DNIPN
YNID DTN D IOD — 1145 >0
0INIY DINDN MIPH ,0'PIN
12197y 9Y/,2015-97y90N (111D NN NINGI DY NN PIN
Y197y 5y ,2001-X7DWNN, (NTR 2901N) (TIN) 8N NINGIL NNPN
YINITY DY ,1991-N7IWNN L(NI2TH 210N IPIRY) (1N13HD) NN NINYIL NNPN
YNITY HY ,1996<1IWNN L (1IN DXYOPYVIPIN) (1110) 1N NN NNPN
1PN9TY DY ,2015-N7YWNN LN DYV XN — ININRD IWNT,/NITVY NN — NINGIIN TIVYN THON
,01705/2016 DYNR, 1N TA) MITIS MONN W N30 IMIOD DXNIN DINP — NINIAN TIYN THON
PNDTY DY
Polycyclic Aromdtic Hydrocarbons H3215910.9¥ MmN MNI YN 12NN — NINIAN TIVN THON
157y 9y ,28/02/2013 ovn (PAHS)
LINRIYWIA NN PCBS M1OTIN ©Y0PYT HY 12290 1199 0NN OMNP — NINIAN TIVN THoN
13107y Yy ,22/03/2016 DN
097 0Y01NON
AOCS Official Method Cd 3d-63: 1997, Reapproved 2017 — Acid Value of Fats and Oils
COMMISSION REGULATION (EC) No 1151/2009 of 27 November 2009 — Imposing special
conditions governing the import of sunflower oil originating in or consigned from Ukraine due

to contamination risks by mineral oil and repealing Decision 2008/433/EC

N1

FEDIOL - Code of Practice for the management of mineral oil hydrocarbons presence in vegetable oils and

fats intended for food uses; 14 February 2018
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DESCRIPTION .2
Product definitions .2.1
21919 VIVND , NP IXINN DY GO NIDIINA ININN DY TND
0*9PY y9Y — Almond oil -
(NNTNOTNIN DY) B2V Y — Arachis oil -
YONAN2 )Y — Babassu oil -
0PI 19v — Coconut oil -
13,5 >yt 199 — Cottonseed oil -
1INV *'¥97 1Y — Flaxseed (Linseed) oil -
0223y Y97 Y- Grapeseed oil -
Y NN 1Y — Hazelnut oil -
090 )Y — Maize oil -
YP923°99) 1YW — Palm kernel oil ~
P41 2»YY) PRYIN — Palm kernel olein -
Y94 93992 1998V ~ Palm kernel stearin -
2°9p4 v — Palm oil -
NYNIN HY 9N NH1A) NDIDN Dy DY 19V — Palm oil with a higher content of oleic acid-
MINIIN

05941 PNXIIN — Palm olein

0’997 PINVY — Palm stearin -

0°974 PNYINY9YD — Palm superolein -
PIVY29 VYW — Pistachio oil

n'NaY S¥97 1Y — Rapeseed oil

YN NENMIN HY NI ADIN — (ADVP DYVININAY S¥9T 19Y — Rapeseed oil - low erucic acid ~
(33N DY) 198N 1290 )19V — Rice bran oil -

(QLMNPVNY ;YN DY) Y9N P¥91 19V — Safflowerseed oil ~
DINRDIN NENIN DY NN NDIINS 990 Y991 19V — Safflowerseed oil - high oleic acid -

(DIVYNIV 1NY) DIYNIY Y91 1Y — Sesameseed oil

(MM 1Y) 720 999 19V — Soya bean oil -

(NYNnN y9Y) MIN 297 19V — Sunflowerseed oil -

NN *y9t 1Y — Sunflowerseed oil - high oleic acid (high oleic acid sunflower oil) -
PIRDIN NSNIN DY NI ADIDN — (NMINN DY)

NN >yt 1Y — Sunflowerseed oil - mid oleic acid (mid-oleic acid sunflower oil) -
NINDIN NEMIN HY 1231302 AN — (NYINN 1NDY)

993 SN 1Y — Walnut oil -
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Other definitions .2.2

:1919 VNN ,MATIN 3190 PYDN D2

TOONN DIV TIY T2IY IR DY IN NN TONNA PN IV — (crude vegetable oil) 999 1YW
.(degumming) D>7°9519D19 S¥ NPNIN IO TA0N INN

STI9%% W ONN 12YW 1Y — (refined oil) 4990 DY

:INRN DYDXONNNN AN IN TARL MNON )IY DY TIDY — (refining) 41997
; INNINA DIV -

; (neutralization)n7PN0O -

; (bleaching) (MYY9IWN IN NIYAV) NINAN NHTN/ MYSHNI NIDY -

; (deodorizatign) NN NYaN =

.(winterisation) N>8177V17) — 1311201 PYN NVPMYNPNI DMINY NTIN -

FOOD ADDITIVES .4
: 9N IMPNYL,ONNION 9IYDI ITNON
ANI0TY DY ,2001-R7OWNN L) 290IN) (1I1H) NINN DRI NPNZ MPINRNY A¥INI NI 290N -

DYV YINMIN — I¥IRN PTHN MY NPNIN — NINIAN TIYDTHONS IR I¥INT NI DYOLN >IN -
APNOTY YY ,2015-07YWN N0

CONTAMINANTS .5
293N IPIPNY,ON 1PN 9IYDI 23NN

MNOY DXNIN DINP — MINIAN TAYN THDNY DINNN ININI MTAON MONHNN YV NA9NN N9dNN 5.1
JNITY OY ;0170572016 DY ,NTNA DT MTID MONH YW NN

,(M927D 73MIN NPINY) (1I1319) T2 NN NNPNY OIRNFA I8N NHIATHN YIMN NPINY NHION .5.2
ATNOTY DY ,1991-NIWAN

(11302 D2OPIOIPIN) (THI) NIWN MINIA NPNY DINNN ININ DOPIVIPIND NYIdDN 6.3
ATINOTY DY ,1996-1wNN

S¥ MIMN 1IN XYNI OPNIN — NMINDAN TIVN THONY OONNN I¥INA Benzo(a)pyrene-N NNI - .5.4
INOTY DY 2870272013 0N ,Polycyclic Aromatic Hydrocarbons (PAHs) N121090

119105 OYPYN 50-DN\09ITINDNN KDY ,PIDN NINNN 19Y ,AXINI DN 1NV DY AN Nodnn 5.5
.())(J)(N)(ppm)

DN DIXNP — NINIAN TIYN THDNY DINNN I¥IN2 PCBs MANDIN DXPOPYT YV MdaInn NHI1Idnn .5.6
J9TY Y ,22/703/2016 DD ,ONIWIA 1IN PCBs M21270) DYYOP1T YV N°290 Nnad

.2018 919292 14 0N FEDIOL-N 119X 7000 Xy N

.2009 92na1a 27 0 EC 1151/2009 >9171>RN TINNA Mpn Ixd
.799)1°92°22 2012-n EFSA Journal-a1 Anxm ix O
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HYGIENE
291N IMIPNYLON PN PPYDI 2NN
.2015-97ywnn L, (1I10) 91280 NINIA DY NNINN PIND DIXRN 1NN

LABELLING

221N IMPNIYL,ON PN PYDI 2NN

1145570 HHONRIYIN 1PN Y9Y 1PN NN PN

.2.1 9P¥02 VBN ,NIYIVI NIV IN NIV PN ININD OV

:ININD DY NHIDD MADN MYIIT

NODINAY,JIVN NPN I8, 7. 30Y7 : NYR DIDINT JDIDY ININD DY — TNR ONNE NPHN DY NIY N
M29Y) 2.2 PYDI INITIND )PV 239 /TN IN NDI IR MNP DYDY IN TINRNN DI
(YPNNAY I2YN PONA MATHIND

TN 29IV YNNK 1NYY DYDINA JNIDY AN DY — DI DMONRY DMKV DY NIYN Ny .2

Table 1: Fatty acid composition of vegetable oils as determinéd by gas liquid chromatography
from authentic samples!? (expressed as percentage of total fatty acids) (see Séetion 3.1 of the

Standard)

">2.0-60.0" ©>o9yN 0NN ,7C22:17-Y noN»NNN NIV, (6 DY) "Rapeseed oil” NNIMOYW NTINY3I -
: 91N IMIPNY ,HN ION
ND-2.0
,90 18 ?NN-1.17 230570 ,7C22:07-5 nON»NHRN NIV (6 MY3) 7Sesaméseed oil” NNIMOY NIy -
: 91N IMPNY
.ND-1.1
:(6/1y1) ”Soyabean oil” NNINDY NTINYA -
:2IN2AMIPNIAT;ZN 1PN 78.0-13.57 D329yN DINN ,7C16:07-5 NON»NNN NINYAI -
7.0-13.5
22N PN 9N IR 70.1-0.6” DYyN OINN L,7C20:07-5 NONMNNN NNVA -
0.1-0.7

METHODS OF ANALYSIS AND SAMPLING .8

19DV PYON NOOXNN2
NOVN ,MYTOPIPNEY PN .NINK NOPN NVIY Y2 IN ,I2ND NVNANH MVIVI PITaY 1)
YIPN NN DY PN NR2INN

APPENDIX — OTHER QUALITY AND COMPOSITION FACTORS
: 0Y2'N2 NHMNONM ¥ These quality” : 09N NIPNNNN ,NNYRIN NPOIN

.N9N NN ,”may still conform to the standard”

7
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QUALITY CHARACTERISTICS .1

: 90 MY NNVYN INRY -

1PIVN NINHDIN DY DITINKRD NPNNINGD 29IV NN XYY 215 AOCS Cd 3d-63 NP Tan NVOIW Y
N¥MIN IN (lauric) NMVININD N¥NIN ,(oleic) MINYIN NN¥NIN - (Free Fatty Acids) FFA nywainn
.NNRNNA,2.19-2 I8 2.81-1,1.99-2 NHNMIND Y39y DX PONY ¥ (palmitic) NYVINY
Acid value -
291N PN ,ON N 0.6 TN ,7Refined oils” ,NNWYNIN NNIVWA
0.1
Free fatty acid -
290N NIMDY ANNN
HYIRNYAT RN I NDWINT
Peroxide value; -
7107 79y ,”oxygen/kg oil” ©Y9’02 NN NOM) "Refined oils” ©YIP3 NP NNNA,NNIYNIN NNV
: 91N IMIPNY DN IO
5
COMPOSITION CHARACTERISTICS .2
: QDY PYON NOINNA
DY MIYIIT YN 19NYY MYIITH
CHEMICAL AND PHYSICAL CHARACTERISTICS .3
;DY PYON NYOXNNA
LMY MYIIT N IPPNOY MIYIITN
IDENTITY CHARACTERISTICS 4
19DV PYON NOOXNNA
MY MYAIT N I9NYY MIYITN
METHODS OF ANALYSIS AND SAMPLING .5
;DY PYON NYOXNNA

MY MYAIT N I9NYY MYIYn

190V 1PN 9102
199519204

EFSA Journal 2012;10(12):2984 - Scientific Opinion on the evaluation of the substances currently on
the list in the annex to Commission Directive 96/3/EC as acceptable previous cargoes for edible fats
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SCOPE

This Standard applies to the vegetable oils described in Section 2.1 presented in a state for human
consumption.

DESCRIPTION

Product definitions

(Note: synonyms are in brackets immediately following the name of the oil)

Almond oil is derived from the kernel of almond fruit (Amygdalus communis L.).

Arachis oil (peanut oil; groundnut oil) is derived from groundnuts (seeds of Arachis hypogaea L.).
Babassu oil is derived from the kernel of the fruit of several varieties of the palm Orbignya spp.
Coconut oil is derived from the kernel of the coconut (Cocos nucifera L.).

Cottonseed oil is derived from the seeds of various cultivated species of Gossypium spp.

Flaxseed (Linseed) oil is derived from the seeds of various cultivated species of Linum usitatissimum
Grapeseed oil is derived from the seeds of the grape (Vitis vinifera L.).

Hazelnut oil is derived from the kernel of hazelnut fruit (Corylus avellana L.).
Maize oil (corn oil) is derived from maize germ (the embryos of Zea mays L.).

Mustardseed oil is derived from the seeds of white mustard (Sinapis alba L. or Brassica hirta Moench), brown
and yellow mustard (Brassica juncea (L.) Czernajew and Cossen) and of black mustard (Brassica nigra (L.)
Koch).

Palm kernel oil is derived from the kernel of the fruit of the oil palm (Elaeis guineensis).

Palm kernel olein is the liquid fraction derived from fractionation of palm kernel oil (described above).
Palm kernel stearin is the solid fraction derived from fractionation of palm kernel oil (described above).
Palm oil is derived from the fleshy mesocarp of the fruit of the oil palm (Elaeis guineensis).

Palm oil with a higher content of oleic acid is derived from the fleshy mesocarp of hybrid palm fruit (OxG)
(Elaeis oleifera x Elaeis guineensis)

Palm olein is the liquid fraction derived from the fractionation of palm oil (described above).
Palm stearin is the high-melting fraction derived from the fractionation of palm oil (described above).

Palm superolein is a liquid fraction derived from palm oil (described above) produced through a specially
controlled crystallization process to achieve an iodine value of 60 or higher.

Pistachio oil is derived from the kernel of pistachio fruit (Pistacia vera L.).

Rapeseed oil (turnip rape oil; colza oil; ravison oil; sarson oil: toria oil) is produced from seeds of Brassica
napus L., Brassica rapa L., Brassica juncea L. and Brassica tournefortii Gouan species.

Rapeseed oil - low erucic acid (low erucic acid turnip rape oil; low erucic acid colza oil; canola oil) is produced
from low erucic acid oil-bearing seeds of varieties derived from the Brassica napus L., Brassica rapa L. and
Brassica juncea L., species.

Rice bran oil (rice oil) is derived from the bran of rice (Oryza sativa L).

Safflowerseed oil (safflower oil; carthamus oil; kurdee oil) is derived from safflower seeds (seeds of
Carthamus tinctorious L.).

Safflowerseed oil - high oleic acid (high oleic acid safflower oil; high oleic acid carthamus oil; high oleic acid
kurdee oil) is produced from high oleic acid oil-bearing seeds of varieties derived from Carthamus tinctorious
L.

Sesameseed oil (sesame oil; gingelly oil; benne oil; ben oil; till oil; tillie oil) is derived from sesame seeds
(seeds of Sesamum indicum L.).

Soya bean oil (soybean oil) is derived from soya beans (seeds of Glycine max (L.) Merr.).
Sunflowerseed oil (sunflower oil) is derived from sunflower seeds (seeds of Helianthus annuus L.).

Sunflowerseed oil - high oleic acid (high oleic acid sunflower oil) is produced from high oleic acid oil-bearing
seeds of varieties derived from sunflower seeds (seeds of Helianthus annuus L.).
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Sunflowerseed oil - mid oleic acid (mid-oleic acid sunflower oil) is produced from mid-oleic acid oil-bearing
sunflower seeds (seeds of Helianthus annuus L.).

Walnut oil is derived from the kernel of walnut fruit (Juglans regia L.).

Other definitions

Edible vegetable oils are foodstuffs which are composed primarily of glycerides of fatty acids being obtained
only from vegetable sources. They may contain small amounts of other lipids such as phosphatides, of
unsaponifiable constituents and of free fatty acids naturally present in the fat or oil.

Virgin oils are obtained, without altering the nature of the oil, by mechanical procedures, e.g. expelling or
pressing, and the application of heat only. They may have been purified by washing with water, settling, filtering
and centrifuging only.

Cold pressed oils are obtained, without altering the oil, by mechanical procedures only, e.g. expelling or
pressing, without the application of heat. They may have been purified by washing with water, settling, filtering
and centrifuging only.

ESSENTIAL COMPOSITION AND QUALITY FACTORS

GLC ranges of fatty acid composition (expressed as percentages)

Samples falling within the appropriate ranges specified in Table 1 are in compliance with this Standard.
Supplementary criteria, for example national geographical and/or climatic variations, may be considered, as
necessary, to confirm that a sample is in compliance with the Standard.

Low-erucic acid rapeseed oil must not contain more than 2% erucic acid (as % of total fatty acids).

High oleic acid safflower oil must contain not less than 70% oleic acid (as a % of total fatty acids).

High oleic acid sunflower oil must contain not less than 75% oleic acid (as % of total fatty acids).

Palm oil with a higher content of oleic acid must contain not less than 48% oleic acid (as % of total fatty acids)

Slip point
Palm kernel olein between 21 to 26 °C
Palm kernel stearin between 31 to 34 °C
Palm olein not more than 24°C
Palm stearin not less than 44°C
Palm superolein not more than 19.5°C
FOOD ADDITIVES

No food additives are permitted in virgin or cold pressed oils.
Flavouring

The flavourings used in products covered by this standard shall comply with the Guidelines for the Use of
Flavourings (CXG 66-2008).

Antioxidants

INS No. Additive Maximum Use Level
ggg ﬁzzgigz: zf;:r:‘?;e 500 mg/kg (Singly or in combination)
307a Tocopherol, d-alpha-
307b Tocopherol concentrate, mixed 300 mg/kg (Singly or in combination)
307¢c Tocopherol, dl-alpha
310 Propyl gallate 100 mg/kg
319 Tertiary butyl hydroquinone (TBHQ) 120 mg/kg
320 Butylated hydroxyanisole (BHA) 175 mg/kg
321 Butylated hydroxytoluene (BHT) 75 mg/kg
Any combination of gallates, BHA, BHT, or TBHQ not to exceed 200 mg/kg within individual limits
322(i) Lecithin GMP
389 Dilauryl thiodiproprionate 200 mg/kg
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Antioxidant synergists

INS No. Additive Maximum Use Level

330 Citric acid GMP

331(i Sodium dihydrogen citrate GMP

331(iii) Trisodium citrate GMP

332(ii) Tripotassium citrate GMP

333(iii) Tricalcium citrate GMP

384 Isopropyl citrates . . L

472c Citric and fatty acid esters of glycerol 100 mg/kg (Singly or in combination)
Anti-foaming agents (oils for deepfrying)

INS No. Additive Maximum Use Level

900a Polydimethylsiloxane 10 mg/kg

CONTAMINANTS

The products covered by this Standard shall comply with the maximum levels of the General Standard for
Contaminants and Toxins in Food and Feed (CXS 193-1995).

The products covered by this Standard shall comply with the maximum residue limits for pesticides established
by the Codex Alimentarius Commission.
HYGIENE

It is recommended that the products covered by the provisions of this Standard be prepared and handled in
accordance with the appropriate sections of the General Principles of Food Hygiene (CXC 1-1969), and other
relevant Codex texts such as Codes of Hygienic Practice and Codes of Practice.

The products should comply with any microbiological criteria established in accordance with the Principles and
Guidelines for the Establishment and Application of Microbiological Criteria related to Foods (CXG 21-1997).
LABELLING

Name of the food

The product shall be labelled in accordance with the General Standard for the Labelling of Prepackaged Foods
(CXS 1-1985). The name of the oil shall conform to the descriptions given in Section 2 of this Standard.

Where more than one name is given for a product in Section 2.1, the labelling of that product must include one
of those names acceptable in the country of use.

Labelling of non-retail containers

Information on the above labelling requirements shall be given either on the container or in accompanying
documents, except that the name of the food, lot identification and the name and address of the manufacturer
or packer shall appear on the container.

However, lot identification and the name and address of the manufacturer or packer may be replaced by an
identification mark, provided that such a mark is clearly identifiable with the accompanying documents.
METHODS OF ANALYSIS AND SAMPLING

Determination of GLC ranges of fatty acid composition

According to ISO 5508: 1990 and 5509: 2000; or AOCS Ce 2-66 (97), Ce 1e-91 (01) or Ce 1f-96 (02).
Determination of slip point

According to ISO 6321: 2002 for all oils; AOCS Cc 3b-92 (02) for all oils except for palm oils; AOCS Cc 3-25 (97)
for palm oils only.
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APPENDIX
OTHER QUALITY AND COMPOSITION FACTORS

These quality and composition factors are supplementary information to the essential composition and quality
factors of the standard. A product, which meets the essential quality and composition factors but does not
meet these supplementary factors, may still conform to the standard.

QUALITY CHARACTERISTICS

The colour, odour and taste of each product shall be characteristic of the designated product. It shall be free
from foreign and rancid odour and taste.

Maximum level

Matter volatile at 105°C 0.2 % m/m
Insoluble impurities 0.05 % m/m
Soap content 0.005 % m/m
Iron (Fe):

Refined oils 1.5 mg/kg

Virgin oils 5.0 mg/kg

Crude palm kernel olein 5.0 mg/kg

Crude palm kernel stearin 7.0 mg/kg
Copper (Cu)

Refined oils 0.1 mg/kg

Virgin oils 0.4 mg/kg

Acid value

Refined oils 0.6 mg KOH/g Oil
Cold pressed and virgin oils 4.0 mg KOH/g Oil

(except crude palm kernel oil
and virgin palm oil)

Free fatty acid

Virgin palm oil 5.0% (as palmitic acid)
Crude palm kernel oil 4.0 % (as lauric acid)
Refined rice bran oil 0.3% (as oleic acid)

Peroxide value:
Refined oils up to 10 milliequivalents of active oxygen/kg oil
Cold pressed and virgin oils up to 15 milliequivalents of active oxygen/kg oil
COMPOSITION CHARACTERISTICS
The arachidic and higher fatty acid content of arachis oil should not exceed 48g/kg.

The Reichert values for coconut, palm kernel and babassu oils should be in the ranges 6-8.5, 4-7 and 4.5-6.5,
respectively.

The Polenske values for coconut, palm kernel and babassu oils should be in the ranges 13-18, 8-12 and 8-10,
respectively.

The Halphen test for cottonseed oil should be positive.
The erythrodiol content of grapeseed oil should be more than 2% of the total sterols.

The total carotenoids (as beta-carotene) for unbleached palm oil, unbleached palm olein and unbleached palm
stearin should be in the range 500-2000, 550-2500 and 300-1500 mg/kg, respectively.

The Crismer value for low erucic acid rapeseed oil should be in the range 67-70.

The concentration of brassicasterol in low erucic acid rapeseed oil should be greater than 5% of total sterols.

The Baudouin test should be positive for sesameseed oil.
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The gamma oryzanols in crude rice bran oil should be in the range of 0.9-2.1 %.

CHEMICAL AND PHYSICAL CHARACTERISTICS

Chemical and Physical Characteristics are given in Table 2.

IDENTITY CHARACTERISTICS

Levels of desmethylsterols in vegetable oils as a percentage of total sterols are given in Table 3.
Levels of tocopherols and tocotrienols in vegetable oils are given in Table 4.
METHODS OF ANALYSIS AND SAMPLING

Determination of moisture and volatile matter at 105°C

According to ISO 662: 1998.

Determination of insoluble impurities

According to ISO 663: 2000.

Determination of soap content

According to BS 684 Section 2.5; or AOCS Cc 17-95 (97).

Determination of copper and iron

According to ISO 8294: 1994; or AOAC 990.05; or AOCS Ca 18b-91 (03)
Determination of relative density

According to IUPAC 2.101, with the appropriate conversion factor.

Determination of apparent density

According to ISO 6883: 2000, with the appropriate conversion factor; or AOCS Cc 10c-95 (02)
Determination of refractive index

According to ISO 6320: 2000; or AOCS Cc 7-25 (02)

Determination of saponification value (SV)

According to ISO 3657: 2002; or AOCS Cd 3-25 (03)

Determination of iodine value (IV)

Wijs - 1ISO 3961: 1996; or AOAC 993.20; or AOCS Cd 1d-1992 (97); or NMKL 39(2003)
The method to be used for specific named vegetable oils is stipulated in the Standard
Determination of unsaponifiable matter

According to ISO 3596: 2000; or ISO 18609: 2000; or AOCS Ca 6b-53 (01)
Determination of peroxide value (PV)

According to AOCS Cd 8b-90 (03); or ISO 3960: 2001

Determination of total carotenoids

According to BS 684 Section 2.20.

Determination of acidity

According to ISO 660: 1996, amended 2003; or AOCS Cd 3d-63 (03), or AOCS Ca 5a-40
Determination of free fatty acids

According to ISO 660: 1996, amended 2003; or AOCS Ca 5a-40

Determination of sterol content

According to ISO 12228: 1999; or AOCS Ch 6-91 (97)

Determination of tocopherol content

According to ISO 9936: 1997; or AOCS Ce 8-89 (97)
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Halphen test

According to AOCS Cb 1-25 (97).

Crismer value

According to AOCS Cb 4-35 (97) and AOCS Ca 5a-40 (97).
Baudouin test (modified Villavecchia test or sesameseed oil test)
According to AOCS Cb 2-40 (97).

Reichert value and Polenske value

According to AOCS Cd 5-40 (97)

Determination of gamma oryzanol content

Definition

This method is used to determine gamma oryzanol content (%) in oils from spectrophotometer absorption
measurements at the wavelength of maximum absorption near 315nm.

Scope
Applicable to crude rice bran oil.

Apparatus
- Spectrophotometer - for measuring extinction in the ultraviolet between 310 and 320 nm.
- Rectangular quartz cuvettes - having an optical light path of 1 cm.
- Volumetric flask - 25mL.
- Filter paper - Whatman no.2, or equivalent.
Reagents
- n-Heptane - Spectrophotometrically pure.
Procedure

(i) Before using, the spectrophotometer should be properly adjusted to a zero reading filling both the
sample cuvette and the reference cuvette with n-Heptane.

(ii) Filter the oil sample through filter paper at ambient temperature.

(ii)  Weigh accurately approximately 0.02g of the sample so prepared into a 25mL volumetric flask, make

up to the mark with n-Heptane.

(iv)  Fill a cuvette with the solution obtained and measure the extinction at the wavelength of maximum

absorption near 315nm, using the same solvent as a reference.

(v)  The extinction values recorded must lie within the range 0.3-0.6. If not, the measurements must be

repeated using more concentrated or more diluted solutions as appropriate.
Calculation

Calculate gamma oryzanol content as follows:

Gamma oryzanol content, % =25 x (1 /W )xAx (1/E)

Where W = mass of sample, g
A = extinction (absorbance) of the solution
0,
E = specific extinction E1 A’1cm =359
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.Orbignya spp 9910 9% DNT NN DY 171971 PYZIN PN — YONANA )9Y — Babassu oil
(Cocos nucifera L.) /PPN 19 PYOIN PN — 919 19Y — Coconut oil
.Gossypium spp 9% DYN27INN DN NNN Y DIYITNN PN — NIMD *¥93 19 — Cottonseed oil
Y DINANNN DN NN DY DIYIINN PN — INY '¥91 19VYW — Flaxseed (Linseed) oil
.Linum usitatissimum
(Vitis vinifera L.) D23y 5% DOYIINN PN — 023y *¥9% 19V — Grapeseed oil
(Corylus avellana L.) 119 )TN YV 27970 PYYIN PN — Y 91N 19V — Hazelnut oil
AZea mays L. ¥ 12)) DN OV PN — 9N DY — Maize oil
AElaeis guineensis) Y2V 9P7T 9¥ 21970 PYIIN PN — P71 21999 119w — Palm kernel oil

MY 1V DY NYVLRDIN INRY 22PNNN P3N YOP NN — P47 2995 PRYIN — Palm kernel olein
9295 AaNInNNN) SpT

YPYDY 1DV DY NYOLPNN INRD DAPNNN PINN YOPNRN — HPT 239992 PINVY — Palm kernel stearin
(989 ANINNDN) P

VAW 9PT 29 HY NIWAN (mesocarp) NNDPNMN Y190 NASWN PN — 094 11BYW — Palm oil
(Elgeis guineensis)

— PINIIN NYMIN YV 9112 NN NDIIN Hya 099947 19VW — Palm oil with a higher content of oleiec acid
(OxG) »1>72>1 YT >19 YW NAWAN (mesocarp) NN >I9N NIAIWN PN
.(Elaeis oleifera x Elaeis guineensis)

(9295 ANINNN) DYPT NV DY NYVPNN INNRD YAPNNN YIININ YOPNN < BIYPY )PNYIN — Palm olein

Y NYVLPNN INNRD YAPNNN NMAXD NINNN NTIPI HY2 YOPNN — BIYP1YPINLVE — Palm stearin
{90V ARINNNNDIYPT DY

XN (DY ININNN) OOPT JPWN DAPNNN I YOPN - BIYPRY)INIINYDID — Ralm superolein
LN M IN 60 DWNTY TIY NYAPY TNWNIA AN viad Ponna

APistacia vera L.) 10D 19)YY0 P9I — 910929 1Y — Pistachio oil

; turnip rape oil ; ©19)N 2195 1OV ; NAYND NNIJNY) NINSY AY91 1Y — Rapeseed oil
,Brassica napus L. : NORN DX)NN SYOIYIIN PP — (sarson oil: toria-oil ;ravison oil ; colza oil

.Gouan YNAN Brdssica tournefortii-V Brassica juncea L. ,Brassica rapa L.

DIYIIN NNMIN DY NDINY NHIDH — (NONP 1IVY) NNV S¥9t 119Y — Rapeseed oil - low erucic acid
DYININD DYV POIN — (caifola oil ; low erucic acid'eolza oil ;low erucic acid turnip rape oil)
,Brassica napus L. : NYNN DXPNNNR.DMT OV, TN N¥NIN YW TN 11597 Dy 1nYw DOINA
.Brassica juncea L.-) Brassica rapa L.

AOryza sativa L.) YN S PIONN pod—Arice oil — 19IX y9¥) 19INN 12290 19V — Rice bran oil

; V9N NV — kurdee oil ; carthamus oil ; safflower oil) ¥9490 ¥4t 1Y — Safflowerseed oil

ACarthamus tinctorious L. 9% DYYI3) ¥INN NHNY DY DXYITIN PN — (DLNP Y



(DN 90IN) 216 >7NY NVLYV

YN DY) NIRDIN NYMIN DY NI NYIDN — Y991 S¥91 1YW — Safflowerseed oil - high oleic acid
kurdee 1OV ; NDIN N¥NIN DY 1I12) 11297 DY DLNP PV ; ORDIN NNNIN DY 112 11007 Hya
SY M12) 11597 DY 19Y DIINA DIININD DIYITN PN — (MRIIN NN DY NI 11D Hya

.Carthamus tinctorious L. D¢ D319 , NN N¥NIN

; benne oil ; ben oil ; gingelly oil ; sesame oil — DIYMVY 1QV) DIVNIY d¥97 1DV — Sesameseed oil
ASesamum indicum L. 5® D YI3) DIVWMVY O¥1N P — (tillie oil ; till oil

SV DOYIT) MID OII9N PN — (soybean oil — NN DY) A0 Y919 19Y — Soya bean oil
AGlycine max (L.) Merr.

NINN OYIIN PN — (sunflower oil — N1INN DY) HIINN *¥97 1Y — Sunflowerseed oil

(Helianthus annuus L. Y& DYYI1)

539N *y¥97 1Y — Sunflowerseed oil - high oleic acid (high oleic acid sunflower oil)
(MINOIN NNMIN DY NI12) 11D DY NMNN JIY) NIRDIN NNIN YW NNI1AY NDISN — (NINN JHnY)
SV DYYIT) NINDIN NNMIN TV M) 11027 DY 1OV DIIN DYININD NINN 2T HOYIN Py —
.(Helianthus anpuus L.

NN 2yt 1Y — Sunflowerseed oil - mid oleic acid (mid-oleic acid sunflower oil)
NNMIN DY 1172 11527 DY NPINN DY) HIRDIN A8NIN DY 5093133 9N (NPINP JOY)
DOYIT) TONXIIN INNIN DY 2313732 31559 DY 1NV 0IINT OXININD N2INN OV POW — (NINIMN
NHelianthws annuus L. DV

.(Juglans regia L.) 72010 YN ¥ 7190 YN PN~ 901N 119V — Walnut oil

MY MHYIND

MMNPNHN OIPNND PIY MXNIN DY DITINDIN TP2Y2 BO25T1IN 1IN 2NN < BNNY YINN »INY
0’2759, 0709019 NI ,MINK NPIMY NIAOIN YV NHOLP NN DYIAY DMIYY DN .T2D1 DMNNY
NPYIA IR NIV D3 J9IND NMINYDIN NPYIN 12IY MINHDIN DIINDN XD

IN T1I8Y 11N ,NI1MNO0N MYOIVI 1HYN HY IDONN NRYD YY1 0PN — (virgin oils) 519 2Ny
7252 115902 N0 MNIPIYR,DININVYI BNIN INVD 1N 7252 DININA VINIWY ,NYIad

,YIAD IN NPNY 1D, T2V NION MDA YN DR NNIVYY YD1 05PN — NP NYWra%a 02InvY
7252 119102102, NMPIYA, D203 N9V DNIN TNV 1N .DIDONL YINIYW KDY

TPONN DIV TIY T2V IR NYWIAD IN NN ORI PN 1DV — (crude vegetable oil) 999 Y

J(degumming) D>T29°919D19 HY¥ NPNINI IO TaAYN INN
LT SW PYNN 12y 1Y — (refined oil) 4990 10V

;9NN DXXONNNN INY IX TANI NV IOV DY T1dY — (refining) 7190

; INPIN D10

; (neutralization) N°NO

; (bleaching) (NYY9VN IN NIYIV) NINAN NHTN MYNNNI 919V

; (deodorization) NN NN

.(winterisation) 128177032 — 1170 JHYN NVP MYNNNI DINY NTION



(DN 90IN) 216 >7NY NVYV

MR N )N 2090 3

(22NN B9INVIAN) (GC)H ) NI99IVNITID MYSNNL IMIYA MEMIN YV 2990 *NNL 3.1
2IPWO VAN TININN 2D .Y IPNY MNIKRNND 1 1YV DIITIND OINNVI NINNDIN NINNT
NNIDN NPT D NNARD YT, TNIOPN DN/IN TN ,TPINN MY )NID , 07901 DNIVPIVIIP
APNY INRNN

5951 %) NPXIIN N¥NIN 2%-HD 9N 9D XY TIXIIN NNNIN Y 191N NYION — NINAY OYIT 9V
L(12IWN MINDIN

5591 %) NINDIN NNMIN 70%-1 NIND DYDY XY NINDIN DNNIN HY NI NDIDN — Y1IN IYIT QY
(YN MmN

5951 %) NINRYIN NSNIN 75%-1D NINS 90> XY TINDIN NSNMIN HY NI NDION — NIINN OYIT 1HY
L(12IWN MINDIN

MNNIN Y991 %) NINDIN NNMIN 48% NINGY 5D NOIRDIN NNMIN YW AN NI NDION DY DYPT Y
(ymvn

NN AMPY 32
1IN 26°TY N 210 OPTOPYR) PROIN
1N 34° TY N 31°  DPT DYDY PINVLD
1N 24°-n 9N NO DOPTIYPNIIN
1N 44°-0 MNS NO DIOPT PINVLD
1IN19.5°-n 9P XY DXIPT PRIININD

NI 200N 4

ATNOTY DY ,2001-K7OWNN (1T 29DIN) (1I1) NDIXN NINIID NNIPNY NMINRN O¥INA PIIHN 290N -
DYV YININ — IXINT PITHT MPY NPNIN — MINIAN TIVH THDNAY MOINRNY IXINA NYIN) OYLN SIDIN -
NNNOTY HY L, 2015-/YUnn NN
oMM .5

NINOY DININ DINP — MNIIAN TIVH THDNY DIXRNN NN NITAON MOINNN YW N2 INN N1ONN L5.1
INOTY DY ,01705/2016 DR, )IIN IPTIY MITAD MONN SV Nd2IN

,(N727N 371N NPINY) (PNTH) NDYANINGIL NTRPNY DIRAN 1IN AIITIN YININ NPINY NHIdDN 5.2
ATNOTY DY ,1991-NHIWANN

,(11302 ©POPIVIPYA) (PI) MNDXN MINIL NNPNY DINNN ININ DIPOPIVIPINN NYIdDN .6.3
APNOTY DY ,1996-1ywNN

Y MINIMN NN RYN NIMIT — NINOIAN TIVN THONY OIRNN 1N Benzo(a)pyrene-nN NN .5.4
INOTY DY L,28/02/2013 DM ,Polycyclic Aromatic Hydrocarbons (PAHs) N121090

91D OYPON 50-1 YT NN KD ;RION NINNND 19D 9N ODIN 1NV HY NN NYIdNN L5.5
1) (J)(N)(ppm)

.2018 919292 14 0PN FEDIOL-N 1IN T0on iy N
.2009 92132132 27 0YN EC 1151/2009 >9)1RN TINORND PN xA (D

.19731°93>23 2012-n FSA Journal-2 9nxn N 1)



(DN 90IN) 216 >7NY NVLYV

DYNIN DOXNP — NINOIAN TIVA THONY DONNN I¥INA PCBs MIDIN DOPYT YW N2 n1dnn 5.6
J0TY DY ,22/0372016 DN L,ONRIVIA NN PCBs 11210790 DXYOPMT YV NYaNn Nnad

N3N .6
2015-79WNN L (1N1R) M2NN NINIL HY NINN PINY DIRN IXINN

Yo 7
L1145 571 YINIWIN YPNN 299 7O ININN N0
.2.1 PYDa ¥IVND ,MIYIVAY MY IX N2V 7PN 1IN DY
NN DY NNDY MO MW7
NODINDY ,)PWN PN YIS,V 107 1 NYN D902 MDY AN DY — TAN XNNY NPHRN JBY M2y X
.2.2 PYDI INITIND PPN 299 7PN IN ORI N MNP YA IN PTINNDY DI9INN
79IV AMYN ONNY JHYY DIDIN IDID IXINT DY — DI DINNS DINY YW N2IYN 1Y .2

X1 NPPIR MVIY..8
VOVN ,MYT OPIZN DY NIPNI .NINN NOPN NVIY YD1 IN LYY NVNONN MYV PITAD 1N

NYNIPN NN TR IPNANNDINND
(GC) 1 9901995 MYSNN MY MENMIA SY 2590 SANnv Ny ap 8.1
AOCS Ce 1e-91 (01) ,AOCS Ce 2-66 (97) I ;ISO 5509:2000-) ISO 5508:1990 >a5
AOCS Cé 1£-96 (02) N
nANN NP nyap 8.2
; DYOPT MNY LYNY DMNNYN YD T3y AOCS Cc 3b-92 (02) ; ©INWRDD 913y ISO 6321:2002 »95
L1252 ©°5RT MY Ay AQCS Ce 3-25 (97)



(2IUN MYMIN H991I HINNRD RYVIAN) 2 1NPVINMNX MNNT HY 1) H22991012)90 MYYNINI 0NN 0NY HY 1DIVWH MEMIN 2590 :1 NHav

(DNIN q0IN) 216 >7NY NPV

(YP3a 3.1 9>¥0 IN9)
PINLVD  PNRYIN PRIN  J0Y MY My MY DY SPITINY YT INY SYIT INY My My MY MY
93999) 93999) 3099p7 YY) orvpY or5p1 DN DYIIMNIN D22y VO MaMa DI IDNANA DTPY Dvia DD
39 39mq Pirh] oy N
Y9N
N2
anya
v
YN
IRIN
ND-0.2 ND-0.7 ND ND-0.8 ND ND ND ND ND ND ND ND-0.7 ND ND ND C6:0
1.3-3.0 2.9-6.3 ND 2.4-6.2 ND ND ND ND ND ND ND 4.6-10.0 2.6-7.3 ND ND C8:0
2.4-3.3 2.7-4.5 ND 2.6-5.0 ND ND ND ND ND ND ND 5.0-8.0 1.2-7.6 ND ND C10:0
52.0-59.7 39.7- 0.1-0.5 450- ND-0.6 ND-0.5 ND-0.3 ND ND ND-0.3 ND-0.2 451 40.0- ND ND-0.1 C12:0
47.0 55.0 53.2 55.0
20.0-25.0 11.5- 0.5-1.5 14.0- ND-0.8 0.5-2.0 ND-0.3 ND-0.1 ND-0.3 ND-0.2 0.6-1.0 16.8— 11.0- ND-0.1 ND-0.1 C14:0
15.5 18.0 21.0 27.0
6.7-10.0 6.2-10.6 38.0- 6.5-10.0 23.0-38.0 39.3- 8.6-16.5 4.2-89 55-11.0 4.0-11.3 21.4- 7.5-10.2 52-11.0 4.0-9.0 5.0-14.0 C16:0
435 475 26.4
ND ND-0.1 ND-0.6 ND-0.2 ND-0.8 ND-0.6 ND-0.5 ND-0.5 ND-1.2 ND-0.5 ND-1.2 ND ND 0.2-0.8 ND-0.2 C16:1
ND ND ND-0.2 ND ND-0.2 ND-0.2 ND-0.1 ND-0.1 ND-0.2 ND-0.1_ [ND-0.1 ND ND ND-0.2 ND-0.1 C17:0
ND ND ND-0.1 ND ND ND ND-0.1 ND-0.1 ND-0.1 ND-0.1 ND-0.1 ND ND ND-0.2 ND-0.1 C17:1
1.0-3.0 1.7-3.0 3.5-50 1.0-3.0 1545 35-6.0 ND-3.3 0832 30-65¢ 2080 21-3.3 20-4.0| 1.8-74 ND-3.0 1.0-45 C18:0
4.1-8.0 14.4— 39.8- 12.0- 48.0-60.0 36.0- 20.0- 74.2-86.7 12.0- '9.8-36.0 14.7- 5.0-10.0/ 9.0-20.0 62.0-76.0 35.0-80 c18:1
24.6 46.0 19.0 44.0 422 28.0 21.7
0.5-1.5 2.4-4.3 10.0- 1.0-3.5 9.0-17.0 9.0-12.0 34.0- 5.2-18.7 58.0— 8.3-30.0 46.7- 10-25 1.4-6.6 20.0-30.0 4.0-43.0 C18:2
13.5 65.6 7820 58.2
ND-0.1 ND-0.3 ND-0.6 ND-0.2 ND-0.6 ND-0.5 ND-2.0 ND-0.6 ND-1.043.8-70.0 “ND-0.4 ND-0.2 ND ND-0.5 ND-0.5 C18:3
ND-0.5 ND-0.5 ND-0.6 ND-0.2 ND-0.4 ND-1.0 0.3-1.0 ND-0.3 ND>1.0 'ND-1.0 0.2=0:5 ND-0.2 ND ND-0.5 0.7-2.0 C20:0
ND-0.1 ND-0.2 ND-0.4 ND-0.2 ND-0.2 ND-0.4 0.2-0.6 ND-0.3 ND-03_,ND-1.2 ND-0.1 ND-0.2 ND ND-0.3 0.7-3.2 C20:1
ND ND ND ND ND-0.5 ND ND-0.1 ND ND ND ND-0.1 ND ND ND ND C20:2
ND ND ND-0.2 ND-0.2 ND-0.3 ND-0.2 ND-0.5 ND<0.2 “ND-0.5 ND-0.5 ND-0.6 ND ND ND-0.2 1.5-4.5 C22:0
ND ND ND ND ND ND ND-0.3 ND-0O\ ND=0.3 ND-1.2 ND-0.3 ND ND ND-0.1 ND-0.6 C22:1
ND ND ND ND ND ND ND ND ND ND ND-0.1 ND ND ND ND C22:2
ND ND ND ND ND-0.2 ND /ND-0.5 ND “ND-0.4_ ND-0.3 ND-0.1 ND ND ND-0.2 0.5-25 C24:0
ND ND ND ND ND ND ND_ ND-0.3 ND ND ND ND ND ND ND-0.3 C24:1

<0.05% 77 ,(non detectable) N7 Y XY = ND

.2 PYDIY DOPHRNN DIRDN DN !
D) NY20N *27Y NX 2NN N, 011 DNINYI INDI MPNIPIOY 1, NINT DY TN DINNT DMININ 2.1 PYDI OININNDT DPNNNN DNNYN DY DIIN 1T N2V )MV MNDIN MY 2
.2.1 YD OININNDMD OPNNNN ONNYN DY MDIAPNRN NPIONN MNN NIY
.DOPT DY DY NYLRPDN I8N 2



(DNIN qOIN) 216 >7NY NOYL

(12IUN MEMIN 5591 NN XVIAN) 2/1MPVIMN MNT TV 1) H99VNMI MYKNNL D1NNY DINY YV 1MIVN MEYMIN 1990 :1 1YV
(N2 3.1 >0 INY)

(Twnn)

My My MY Yt Ny MY Y9t Y My MY Y IPATINY YT Y MY PRIININD  PINVD
90 51N NYINN NN NN NND IS DIYMIVY Y91 WA PAw nrnaYy mNaY  pIvere 3091 30oYpt nEOIN
NMIN)  NNMIN) ¥rn YN TNNN NYdIN) 12IVN

OIRIIN - NINDIN nYNPIN) NIYIIN
(Mn»a  (Ama NINDIN (GFP)
(N3

ND ND ND ND ND ND ND ND ND ND ND ND ND ND C6:0
ND ND ND ND ND ND ND ND ND ND ND ND ND ND C8:0
ND ND ND ND ND ND ND ND ND ND ND ND ND ND C10:0
ND ND ND  ND-0.1 ND-0.1 ND ND-0.2 ND ND-0.2 ND ND ND 0.1-0.5 0.1-0.5 C12:0
ND ND-1 ND-0.1 ND-0.2 ND-0.2 ND-0.1 ND-0.2 ND-0.2 ND-1.0 ND-0.2 ND-0.2 ND-0.6 0.5-1.5 1.0-2.0 C14:0
6.0-8.0 4.0-55 2.6-50 5.0-7.6 7.0-13.5 7.9-12.0 3.6-6.0 53-80 14-23 25-7.0 1.5-6.0 8.0-13.0 30.0-39.0 48.0— C16:0

74.0
ND-0.4 ND-0.05 ND-0.1 ND-0.3 ND-0.2 ND-0.2 ND-0.2 ND-0.2 ND-0.5 NP-0.6 ND=3.0 ND-0.2 ND-0.5 ND-0.2 C16:1
ND-0.1 ND-0.05 ND-0.1 ND-0.2  ND-0.1 ND-0.2 ND-0.1 ND-0.1 ND  ND-073 “ND-0 ND-0.1 ND-0.1 ND-0.2 C17:0
ND-0.1 ND-0.06 ND-0.1 ND-0.1 ND-0.1 ND-0.1 ND-0.1 ND-0.1 ND  ND-0.3  ND-0.1 ND-0.1 ND ND-0.1 C17:1
1.0-3.0 2.1-50 29-6.2 27-6.5 2.0-54 4.5-6.7 15-2.4 1.9-29 0.9-40 08=3.0 0.53.1 0.5-3.5 2.8-4.5 3.9-6.0 C18:0
14.0-23.0 43.1-71.8 75-90.7 14.0-39.4 17-30 34.4- 70.0- 8.4-21.3 3848 51.0-70.0 8.0-600 50.0-70.0 43.0-49.5 15.5— C18:1

455 83.7 36.0
54.0-65.0 18.7-45.3  2.1-17 48.3-74.0 48.0-59.0 36.9- 9.0-19.9 67.8— 21-42 15.0<30.0 11.0-23.0 8.0-34.0 10.5-15.0 3.0-10.0 C18:2

47.9 83.2

9.0-15.4 ND-0.5 ND-0.3 ND-0.3 4.5-11.0 0.2-1.0 ND-1.2 ND-0.1 0.1-2.9 50-14.0-_ 5.0-13.0 0.1-1.0 0.2-1.0 ND-0.5 C18:3
ND-0.3 0.2-0.4 0.2-0.5 0.1-0.5  0.1-0.7 0.3-0.7 0.3-0.6 0.2-0.4 ND<0.9 02-1.2 ND-3.0 ND-0.3 ND-0.4 ND-1.0 C20:0
ND-0.3  0.2-0.3 0.1-0.5 ND-0.3 ND-0.5 ND-0.3 0.1-0.5 0.1-0.3: ND-0.8  0.1-4:3__3.0=15.0 ND-0.6 ND-0.2 ND-0.4 C20:1
ND ND ND ND  ND-0.1 ND ND ND ND  ND-0.1 ND-1.0 ND ND ND C20:2
ND-0.2 0.6-1.1 0.5-1.6 0.3-1.5 ND-0.7 ND-1.1 ND-Q@4 ND-1.0 ND<1.0 ND-0.6 ND-2.0 ND ND-0.2 ND-0.2 C22:0
ND ND ND-0.3 ND-0.3 ND-0.3 ND ND-0.3_ NDx1.8 ND ND-2.0 ND-2.0 ND ND ND C22:1
ND ND-0.09 ND  ND-0.3 ND ND ND ND ND  ND-0.1 ND-2.0 ND ND ND C22:2
ND 0.3-0.4 ND-0.5 ND-0.5 ND-0.5 ND-0.3 ND-0.3 ND-0.2“ND-0.9 ND-0.3 ND-2.0 ND ND ND C24:0
ND ND ND ND ND ND ND=0.3 ND>0.2 ND  ND-0.4  ND-3.0 ND ND ND C24:1

<0.05% 972 ,(non detectable) N TN I XD = ND

.2 PYDIY DONNN DR DINTN !

D) NY2VN YT NN DXNNY 1N, 0NN DNNYA INDA MM PADY YT, NINT DY TN .DINNY DMININ 2.1 PYDI DININNDN D1NNSN DNINYN HY DTN IT NIV IDIYN MINNIN DY 2
.2.1 YD OININNDN OPNNNN ONNYN DY MDIAPHRN NPNIONT MNN N2Y

.DOPT DY DY NYLPDN I8N 2
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0’9012 2291 229 MION NI

MIINANND .1

.DOVYMYNI D3I DYV NPT 12 PN KD .IAYTHN ININD DMINMNN PN AN DI SV ayv NI NN ,¥asn

N29n NNI
0.2% m/m
0.05% m/m
0.005% m/m

1.5 mg/kg
5.0 mg/kg
5.0 mg/kg
7.0 mg/kg

0.1 mgskg
0.4 mgrkg

0.1 mg KOH/g Oil
4.0 mg KOH/g Oil
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020001 'NYa MNP -IN
2o nYIaN

(Fe) 592

DYI91IN DNINY

NN NNV

NOI HPT YN PINDIN
MDY HPTIIYYY PIRVLD
(Cw) nwiny

DYIN ONNHY

ORI NNV

NN Y

DY201N DNNY
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NPYNA IDIYN M¥NIN HY DIVINNI NPXNIND 2DV DR/ KVAY 1) ,A0CS Cd 3d-63 NP> Tan NVOIW 29Y

VIR NN IN (lauric) MVINNRY NXNIN ,(oleic) MNIIN NN — (Fre€ Fatty Acids) FFA

NNRNN,2.19-2I8(2.8132,1.99-2 NPNMINA 227y X PINY v (palmitic)

(FOVINOS NNNIND 5.0%
(DPVIINY NNNIND) 5.0%
(MNYIN NSNIND) 0.3%
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(DN 90IN) 216 >7NY NVLYV

25490 239NN .2
LMY MYIAT N PPNOY MIYIITN
NONN XY DMVIZ IHYA AN (7H1NI12X7) MNIN INMIY MENIN Y NYTIIIN NIV NENIN Y NYIdNH
APY 7 48-1 DY

NNNNAL6.5-4.5 ,7-4 ,8.5-6 DXNNVA P IONIND) YPTO1YY) ,DIPIP 20V N2y Reichert 999y

NNNNAL,10-8 ,12-8 ,18-13 DYNNVA 1M IONINDY YPT 1YY ,DIPIP 2N0Y N2y Polenske 299y

221N 1PN DIND OYIT 1Y a2y Halphen ynan
.D217001N Y951 2%-1N NOYTY NN D3IV OYIT 1PV HITI9NPINN HYION

12219 N DY9PT PNIIN (unbleached) 12219 XY DY9IPT 19V NAY (YOI1IP-RINIAD) DITINRINVIIPN UYO
.NNNNA N”PY 371 1500-300,2500-550 ,2000-500 ©XNNVA VY 12210 XD DYPT PINVD)Y

.70 7Y 67 NNV NPI_NINIIN DNNMIN DY NOINI NDION — NN OV 1BY NIAY Crismer-n THY

9951 5%-1 917) N DONIN ONPMIN IV NN N2I9N — NXNAY IYIT 1AW DIT0D P91 HY 115390
RubbARlvlvly)

22N NP DIVNIV IYIT 1NV NAY Baudouin yHan

.2.1% Ty 0.9% S5¥ NNV 1PN MNPV TNIN PIID IOV BIINTININ -NNAN

09RI910199 BANND L3
SNV MYIQT I 9NYY MIVIITH
.2 19202 DYONBY DMIPIVAN DN DIININNN

1N aNN 4
MY MY PPNOY MYITN
.3 19202 MOVNAN DINTVDN HDIN NN/ DMNNN DNNYI BINTVOIINNVT HY MNP
.4 NY2V2 MVLNAN DINNY DNNYIA BITNNRIIVIPIVI ©INYNDIPIV HY MNID

NNNTY NPOIXR MVIY .5

MY MYIIT N PPNYY MYV

8- 105°77910990042 9213 129N MNY Ny*ap

IS0 662: 1998 »ab

00201 *NY2 NNVPII-IN NYAP

IS0 663: 2000 >a5

20 NN NY*ap

LAOCS Cc 17-95 (97) '8 ;2.5 9>y0 BS 684 »aH

9192) NYINY NY*aP

.AOCS Ca 18b-91 (03) I8 ; AOAC 990.05 X ;ISO 8294: 1994 »a5
NON MO*9N NY*ap

LDIRNNN NINNN DINA Wi Y TIin  TUPAC 2.101 >ad

NINTI MY NY’ap

LAOCS Cc 10¢-95 (02) N ; DYRNNN NINNN NVPIA VIN'Y TN ,ISO 6883: 2000 »9Y



(DN 90IN) 216 >7NY NVYYV

193V 01PN NY*ap

.AOCS Cc 7-25 (02) ' ;ISO 6320: 2000 *aY

(SV) Paro 79y nyran

.AOCS Cd 3-25 (03) W~ ;ISO 3657: 2002 >a%

(IV) 49 99y ny’ap

.NMKL 39(2003) "~ ; AOCS Cd 1d-1992 (97) "~ ; AOAC 993.20 ' ;ISO 3961: 1996 »aY — Wijs
PN NN DHRYA DITNND DPNNY 0NNY IIY N2 WHNYNY WY NOIWUD

1ANON-INY2 1IN NYdaP

.AOCS Ca 6b-53 (01) '\ ;ISO 18609: 2000 IN ; ISO 3596: 2000 >a5

(PV) 1POPINYS 79y ny*ap

.ISO 3960: 2001 yN ; AOCS Cd 8b-90 (03) »ab

OXINRNVINPN YOO NY*ap

.2.20 9y0 BS 684 >aY

NIYNIN NYIaP

.AOCS Ca 5a-40 ' ,AOCS Cd 3d-63 (03) I ;2003-2 1P IN¥ ,ISO-660: 1996 %99

NHPYIN 1NIY MMIN NY*ap

.AOCS Ca 5a-40 X ;2003-2 y)nv ,ISO660: 1996 9%

999001 NYIAN NY>ap

.AOCS Ch 6-91 (97) N IS0 12228: 1999-2a5

91991pIVN NYIIN NY*aP

.AOCS Ce 889 (9N IN;ISO 9936: 1997 »ab

Halphen yhan

M OCSCb 1-25 (97) >aY

Crismer 79y

.AOCS Ca 5a-4Q (97)-y AOCS Cb 4-35 (97) >a"

(DIVYNIV S¥91 19 INANIN JPINNM Villayvecchia 029) Baudouin yHan

.AOCS Cb 2-40 (97) >aY

Polenske 79¥) Reichert 79y

.AOCS Cb 5-40 (97) >a%

SIINPIININ-NNAN) NDIIN NYap

namn

0NIVINIVPADI NY>DD MTTN TN DNV (%) DNRVNN-NNNIN NION NYIAPD NUWNHYN I NVIY
29091 315 MA*202 NN DYDY DY Y)Y TIINA

mon

2NN NN PAID Y DY SN

TN

2909313 320 TY 90NN 310-1 DN YININ NNV LND-HYN DINNA NYDIAN NTTNRY — TVMIVINIVPID -
D10 1 9YOVIN TIN YYD MYYIA - NIMIADN X IMNP (cuvettes) MOVIVP -

oM 25 - TN Piapa -
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(DN 90IN) 216 >7NY NVLYV

CTOY NV IR L2 'O Whatman - 11220 ) -
DOVIN
.PIVNIVINIVPID NNV — MVNNI-IRVN
nP>7a0 90N
NVIVPI NPT NVIVPP NN DAR NNYIPY TVNIVINIVPIDN NN MINOD PNODY VW VIdwn NaY (i)
SYNIN-IRVANL DINMN
DAIND N17IVINNVA NID ) TIT 1PYN NINT IR NoN (i)
970 25 5% DTN PIapa TINY DMIN D130 ,NINNY NNNTAN 3 0.02-2 P2yT1Ha oopv (iii)
AYNIN-IRVANA (NNPDY TY) INNN NAN NN DINOYNI
,700I3) 315 2°20 NY290N NYYAN DY YN TIIND NYXHIAN NN OXTTIN MINNY NDMNNI NVIVP DIRINND (iV)
LDIN NPT NOINNN MONY YNIYY DNNN ININI YINOY TIN
TIN NTTRN LYY MNY YW RY OX .0.6 7Y 0.3 ¥ NNV NN DX»N OYIAPNNN NYYAR3OY (W)
P2Y1 095,91 NYINK IN ANV NININ NOINNT WYY
wn
21912 VBN HNNDNN-NANIT NN NN OXAVWNN

25 x (1/W) x A x (I/E) = % ,2MNDNIN-NAN) 12190

NL,INTINON =W XIPA
noNNN Y Ny’Ya = A
E'% lem =359 o900 ny'va =K
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(DNIN q0IN) 216 >7NY NPV

(PNY N2DI INT) DD ONNY DNNPY DY DHPITDY DD BIIONMD :2 NYAV

PINVD  PINRDIN MY oy orvpT Ny mvy mvy v MY Y MY mvy v v mvy mvy
93°9Y9) 93°9Y9) 93999 nMY2) NYIN DIYpH o9n MN i3 kY 1nva i3 ' kY 0IPYP  YoNaANA o01pY [=R23)"AF1
35 35 Firhi Y YA MY 0’2y MIms
NINIIN NYNIN
0.902- 0.906- 0.899- 0.896 0.891- 0.917- 0.898- 0.920- 0.925- 0.918- 0.908- 0.914- 0.911-0.929 0.909- Mon’ Maray
0.908 0.909 0.914 0.910- 0.899 0.925 0.915 0.926 0.935 0.926 0.921 0.917 x=25°C 0.920 x°C/water at )
x=40°C x=40°C x=40°C x=50°C x=50°C x=20°C x=20°C/ x=20°C x=25°C/w x=20° x=40°C x=25°C x=20°C (20°C
water after
20°C 25°C
ND
0.904- 0.904- 0.889- NINYY M9y
0.906 0.907 0.895 (g/ml)
(50°C)
1.449- 1.451- 1.448- -1.459 1.454- 1.465- 1.468- 1.467- 1.472- 1.458- 1.448- 1.448- 1.468- 1.460- N9%av 01PN
1.451 1.453 1.452 1.462 1.4536t 1.468 1.473 1.477 1.487 1.466 1.450 1.451 1.475 1.465 (ND 40°C)
50°C at 20°C at 20°C at 20°C
1.456- 1.472-
1.463 1.475
at 40°C at 40°C
244-255 231-244 230-254 189-199 190- 187-195 188- 188-194 185-197 189-198 248-265 245-256 183-207 187-196 13220 79y
209 198 mg KOH/g )
(oil
4-8.5 20-28 14.1- 58-75 50.0- 103-135 81-95 128-150 170-211\_100-123 6.3-10.6 10-18 85-109 77-107 1Y 749y
21.0 55.0
<15 <15 <10 <12 <12 <28 <15 <20 <20 <15 <15 <12 <20 <10 -nYa 99N
(g/kg) yanon
-13.71 DIVIVN NYIVY
to * 2NN 1NPNON
-16.36

:NYND DYMIDI2AINY ¢

Woodbury SP, Evershed RP and Rossell JB (1998). Purity assessments of major vegetable oils based onngamma 13C values of individual fatty acids. JAOCS, 75 (3), 371-379.

Woodbury SP, Evershed RP and Rossell JB (1998). Gamma 13C analysis of vegetable oil, fatty acid\components, determined by gas chromatography-combustion-isotope ratio mass
spectrometry, after saponification or regiospecific hydrolysis. Journal of Chromatography A;805, 249-257,

Woodbury SP, Evershed RP, Rossell JB, Griffith R and FarnelhP (1995). Detection of vegetable oil adulteration using gas chromatography combustion / isotope ratio mass spectrometry.
Analytical Chemistry 67 (15), 2685-2690.

Ministry of Agriculture, Fisheries and Food (1996). Authenticity of single seed vegetable ojls. Working Party on Food Authenticity, MAFF, UK.

.DOPT NV DY NYLRPDIN NN 3
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(DNIN qOIN) 216 >7NY NOLPL

(Tunn) (IPNY NODIAINY) 012 DINNY DINY HY DIPITIOY DI DIIANM :2 NYAV

11-37] nvY MY NY 99 1Y DY SYIT INY nY 1NY IYIT 1NY YT DY 1-37] 9910 PINVD  PNIIN
MIIN DVINN NYINN Y9t Mo Y97 ¥ In 9% 1’3o nInay nInay 70029 1’N‘AN 3':!’5,‘)‘1 3propH
15’3 AYMINY  ASNIN) - HINN DIVNMY  NENIN) ¥ In TINA NENIN) 31:’5,7‘1
INIIN  NINDIN NINIIN NIYIN
(M908 (A (N (N9
0.923- 0.914- 0.909- 0.918- 0.919- 0.915- 0.913- 0.922- 0.910- 0.914- 0.910- 0.915- 0.900- 0.881-  0.899- nON MoraN
0.925 0.916 0.915 0.923 0.925 0.924 0.919 0.927 0.929 0.920 0.920 0.920 0.925 0.891 0.920 (x°C/water at 20°C)
25°C/ x=20°C x=25°C x=20°C x=20°C x=20°C x=20°C; x=20°C x=20°C x=20°C 15/5 °C/ x=40°C x=60°C x=40°C
water 0.910- water
25°C 0.916 15.5°C
x=25°C
0.912- 0.886- 0.881- 0896- (g/ml) no>n9) Mosroy
0.914 0.900 0.885 0.898
at 20°C at 40°C at 60°C at 40°C
1.472- 1.461- 1.467- 1.461- 1.466- 1.465- 1.460- 1.467- 1.460- 1.465- 1.465- 1.467- 1.459- 1.447- 1.458- N9V 01PN
1.475 1.471 1.471 1.468 1.470 1.469 1.464 1.470 1.473 1.467 1.469 1.470 1.460 1.452 1.460 (ND 40°C)
at 250G at 25°C at 25°C at 40°C; at 25°C at 60°C
1.466- 1460-
1.469- 1.470 1.466
1.471 at 25°C o 40°C
at 40°C
189-198 190-191 182-194 188-194 189-195 186-195 186-194 186-198 180-199 182-193~ 168-181 187-196 180-205 193-205 194-202 19290 g9y
(mg KOH/g oil)
132-162 94-122 78-90 118-141 124-139 104-120 80-100 136-148 90-115 105-126 94420 84-98 2 60 <48 2 56 ™ 99y
<20 <15 <15 <15 <15 <20 <10 <15 <65 < 20 <20 <30 <13 <9 <13 JaAanovn-'nva amn

(g/kg)

13
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(DNIN q0IN) 216 >7NY NPV

()PHN HY 1 NODI INT) DINIVDN HDM HNND INPVINMN MNVNT TINN 0NN DINNY DNV TINIVOIINNDT HY MNIN :3 NV

o'9pT v DVNINY MY IR INY YT v "It Y Y9 v OIPIP 1Y IONINI NV MY 0NNy
0’2y v 1IN QT1pY

2.6-6.7 0.2-0.6 ND-1.1 ND-0.5 ND 0.7-2.3 ND-3.0 1.2-1.7 ND-1.0 ND-3.8 EART-T-T1F)
ND ND-0.2 ND ND-0.2 ND-1.0 0.1-0.3 ND-0.3 ND-0.3 ND-0.3 ND-0.2 919007091
18.7-27.5 16.0-24.1 3.0-6.2 7.5-14.0 25.0-31.0 6.4-14.5 6.0-11.2 17.7-18.7 2.0-5.0 12.0-19.8 Y0vanp
8.5-13.9 4.3-8.0 ND-2.0 7.5-12.0 7.0-9.0 2.1-6.8 11.4-15.6 8.7-9.2 0.4-4.0 5.4-13.2 919000100
50.2-62.1 54.8-66.6 76.45-96.0 64.0-70.0 45.0-53.0 76.0-87.1 32.6-50.7 48.2-53.9 73.0-86.0 47.4-69.0 919001090 -XN*2
ND-2.8 1.5-8.2 1.0-5.1 1.0-3.5 8.0-12.0 1.8-7.3 20.0-40.7 16.9-20.4 5.0-14.0 5.0-18.8 9190 ONINN 5 -RNYT
0.2-2.4 0.2-4.2 ND-4.3 0.5-3.5 ND ND-1.4 ND-3.0 ND ND-3.0 ND-5.1 9109N)VV -7 -NNYY
ND-5.1 0.3-2.7 ND-1.6 0.5-1.5 ND 0.8-3.3 ND-3.0 0.4-1.0 ND-3.0 ND-5.5 9IYVONINN 7 -XNYT
ND ND-2.4 ND ND-5.1 ND ND-1.5 ND-3.6 ND ND-6.0 ND-1.4 09NN
300-700 7000-22100 1200-1800  2000-7000  2300-6900  2700-6400 400-1200 500-800  1590-4590 900-2900 (mg/kg) ©2519v9n Yoo

P10 Y MNAY INY  PIVDID NV PNYINIID PINLD 210952 PINVD  IP¥5) PXRIIN 993 Y PNOIN DY BO9PT VY

TYIND nNNMINY 3oy 3prhpy 39941 35010 Y10 3pYhpT NMAX NN

(1999 NIWHIN YY 9na

NINIIN N¥PIN
ND-0.5 ND-1.3 ND-1.0 2.0-3.5 2.5-5.0 1.4-1.7 1.5-1.9 0.6-3.7 2.6-7.0 1.7-4.7 EART-T-TIF)
ND-0.3 5.0-13.0 ND ND ND ND-2.2 ND-0.2 ND-0.8 ND ND-0.4 91900209
11.0 - 35.0 24.7-38.6 4.0-6.5 22.0-26.0 15.0-26.0 8.2-9.7 7.9-9.1 84-12.7 12.5-39.0 16.6-21.9 EAR1A-1-3-T7]
6.0 - 40.0 0.2-1.0 0.5-7.5 18.2-20.0 9.0-15.0 14.1-15.0 13.4-14.7 12.0-16.6 7.0-18.9 11.2-15.5 919000100
25.0 - 67.0 45.1-57.9 75.0-94.0 55.0-70.0 50.0-60.0 67.0-70.0 67.1-69.2 62.6-731 45.0-71.0 57.2-67.0 919001090 -XN*2
ND-9.9 2.5-6.6 6.0-8.0 0-1.0 ND-3.0 3.3-4.1 3.3-4.6 1.4-9.0 ND-3.0 ND-1.9 9¥90UNININ 5-NnYYT
ND-14.1 ND-1.3 ND-0.7 0-0.3 ND-3.0 ND-0.3 ND-0.6 ND-2.1 ND-3.0 ND-0.2 99090000 -7 -XnbY
ND-4.4 ND-0.8 ND-0.5 0-0.3 ND-3.0 ND-0.3 ND-0.5 ND-1.4 ND-6.0 ND-1.0  9Y90ONMNIN 7 -NnY7
7.5-12.8 ND-4.2 ND 0-2.0 ND-5.0 1.0-3.0 2.9-3.7 ND-2.7 ND-10.4 ND-3.8 09NN
10500- 4500-11300 1840-4500 100 250-500 775-1086 816-1339 700-1400 270+800 519-1723 0919000 Y95
31000 (mg/kg)
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(DNIN qOIN) 216 >7NY NOLPL

(Tonn) (APHN SV 1 NI IN) B21900N HH51I HNNRD INPVINMN HMNNT TINK DN DINNY DNV DINIVDIINNDYT DY MNIN :3 Nbav

191 PTIN INY N1IINN NY N1INN 1NY 19390 YT DY 190 919 1Y DIYNMIVY Y9 DY Y9N KT Y R LR R IR} X’
NINDIN NYNMIN) NINDIN N¥NMIN) INIIN N8NIN)Y
(1939304 (N2 (NN
ND 0.1-0.2 ND-0.5 ND-0.7 0.2-1.4 0.1-0.5 ND-0.5 ND-0.7 9190055
ND ND-0.1 ND-0.3 ND-0.2 ND-0.3 0.1-0.2 ND-2.2 ND-0.4 919002092
4.0-6.5 9.1-9.6 5.0-13.0 6.5-13.0 15.8-24.2 10.1-20.0 8.9-19.9 9.2-13.3 9v0anp
ND 9.0-9.3 4.5-13.0 6.0-13.0 14.9-19.1 3.4-12.0 2.9-8.9 4.5-9.6 9900000
70.0-92.0 56-58 42.0-70 50-70 47.0-60 57.7-61.9 40.1-66.9 40.2-50.6 9190 01VD ~XN*2
0.5-6.0 4.8-5.3 1.5-6.9 ND-6.9 1.5-3.7 6.2-7.8 0.2-8.9 0.8-4.8 5-NNY7
9990 ONININ
ND-3.0 7.7-7.9 6.5-24.0 6.5-24.0 1.4-5.2 0.5-7.6 3.4-16.4 13.7-24.6 -7 -8nY1
NVONIVY
Y
ND-2.0 4.3-4.4 ND-9.0 3.0-7.5 1.0-4.6 1.2-5.6 ND-8.3 2.2-6.3 7-NnY
9190 ONININ
ND 5.4-5.8 3.5-9.5 ND-5.3 ND-1.8 0.7-9.2 4.4-11.9 0.5-6.4 o'9NN
500-1760 1700-5200 2400-5000 1800-4500 4500-19000 2000-4100 2100-4600 Y9900 n Yo
(mg/kg)

<0.05% :972M ,(non detectable) DTN I N = ND
.2 Y0V DMNNN DINRIN DINMN!

.DY9PT YIY SV NYuRDN N3
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(DNIN qOIN) 216 >7NY NOPL

(1PHN 5V 1 N9 INT) (MG/Kg) HPVIMN MNT TINN DN DNHNE DINPYA DIMNINIIVIPIVI DININPIV YW MNP 24 NYaV

0’997 )NnvY 090 )NV | HY FMIN Y YT VY [ 1NV Pt NY 997 YNV OIPIP INY| IONANAI Y| ©2TPVY INY| D2IvIa Ny
0r23y NI
4-193 23-573 100-420 16-38 2-265 136-674 ND-17 ND 20-545 49-373 SNNIIVIPIV -RAIN
ND-234 ND-356 6-12 ND-89 ND ND-29 ND-11 ND ND-10 ND—-41 91991910 -N2
ND-526| 268-2468 18-194 ND-73 100-712 138-746 ND-14 ND ND-104 88-389 51991710 NN
ND-123 23-75 ND-10 ND—4 ND — 14 ND-21 ND ND ND-5 ND-22 SNNIIVIPIV -RNDT
4-336 ND-239 ND 18-107 ND ND ND-44 25-46 ND ND SNNIIVIPIV -RAIN
14-710 ND-450 ND 115-205 ND ND ND-1 32-80 ND ND S1INYIVIPIV -NAN)
ND-377 ND-20 ND ND-3.2 ND ND ND 9-10 ND ND SNNIIVIPIV -RNST
150-1500| 330-3720 200-600 240-410 150-905| 380-1200 ND-50 60-130 20-600| 170-1300 (mg/kg) a7nvo
nYNAY Y9t 1Y PV 1NY PRIINIDID PANLD | 22493 PINLD | 219 PRIIN Y9 Y| 302597 PRIIN] By 0I9pT INvY
NIYIN NENINY 3prhpy 3prYpe 3910 39910 91N 7732y NN
(GQFA}) Yy Ana
NINDIN N¥NIN
100-386 10-330 130-240 ND-100 ND-10 ND-11 ND-44 30-280 49-188 SINIIVIPIV ~ROUN
ND-140 ND ND-40 ND-50 ND-2 ND-6 ND-248 ND-250 ND 51991910 -8
189-753 0-100 ND-40 ND-50 ND-1 ND-3 ND-257 ND-100 4-138 51991710 RN
ND-22 ND-50 ND-30 ND-50 ND ND-4 ND ND-100 ND-31 SNNIIVIPIV RN
ND ND 170-300 20-150 ND-73 ND-70 ND 50-500 74-256 SINIIVIPIV ~ROUN
ND ND 230-420 10-500 ND-8 1-10 ND-60 20-700 406-887 SNINIIVIPIV ~NIN)
ND ND 60-120 5-150 ND-1 ND-2 ND 40-120 33-86 INNYIVIPIV -RNDT
430-2680 100-600 400-1400 100-700 ND-89 ND-90 ND-260 300+1800 562-1417 (mg/kg) a”nv
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(DNIN qOIN) 216 >7NY NOLPL

(Twnn) (1PHN YW 1 N9 INY) (MG/Kg) MPVINMN MNINT TINN DN DNNY DNV DITNNIIVIPIVI DINIMPIV JY MNIN 4 YAV

191 PTIN Y N1INN NY N39N 1NDY | HINN PYIT 1NV 1990 919 1Y WAT NV | WANIYITINY | PN IPIT )NV | TIINA 122D 1NY
POINDIN NYMINY [ NINRDIN NYMIN) DIVUMVY| NINDIN N8DIN)
(n2313%a (N2 (N2
ND-170 488-668 400-1090 403-935 9-352 ND-3.3 234-660 234-660 49-583 ~NOYN
91INIVIPIV
ND-110 19-52 10-35 ND-45 ND-36 ND ND-13 ND-17 ND—-47 21991910 -X5H’2
120-400 2.3-19.0 3-30 ND-34 89-2307 521-983 ND-44 ND-12 ND-212 ~NNAN)
91991910
ND-60 ND-1.6 ND-17 ND-7.0 154-932 4-21 ND-6 ND ND-31 -NDYY
91INIIVIPIV
ND ND ND ND ND-69 ND ND ND ND-627 “NOUN
91INIVIPIV
ND ND ND ND ND-103 ND-20 ND-10 ND-12 142 — 790 -NAN)
91INIIVIPIV
ND ND ND ND ND ND ND ND ND-59 -NNYT
91INIIVIPIV
309-455 509-741 450-1120 440-1520 600-3370 330-1010 250-700 240-670 191 — 2349 7nv
(mg/kg)

17

NTTNY N2 KDY = ND
SNNQVIPIV-NMA HYW ND-52 mg/kg D) 9510 DN YIY : NIYN

.2 PYDIY DNNN DIRN DNMN!
DOPT DY SV NYLRDIN I8N




(DN 90IN) 216 >7NYH NVLYYV

DR RPAFFRE]

EFSA Journal 2012;10(12):2984 - Scientific Opinion on the evaluation of the substances currently on
the list in the annex to Commission Directive 96/3/EC as acceptable previous cargoes for edible

fats and oils — Part III of III
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