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1.1 BACKGROUND 
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1.3 SCOPE OF THE MEETING 
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2.  Determining the key criteria 
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2.2 EFFICACY OF CLEANING PROCEDURES 
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2.3 DILUTION FACTOR 
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2.4 SUBSEQUENT REFINING/PROCESSING OF FATS AND OILS 
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2.5 SOLUBILITY OF POSSIBLE CONTAMINATING RESIDUES  
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2.6 AVAILABILITY OF ANALYTICAL METHODS 
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2.7 REACTIVITY WITH EDIBLE FATS AND OILS 
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3.  Proposed list of criteria 
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BOX 1 

Proposed criteria for the assessment of 
acceptable previous cargoes for fats and oils 

1.  The substance must be transported/stored in an appropriately 
designed system; with adequate cleaning routines, followed by 
effective inspection and recording procedures. 

2.  Residue of the substance in the subsequent cargo of fat or oil 
should not result in adverse human health effects. The ADI (or 
TDI) of the substance should be greater than or equal to 
0.1 mg/kg bw/day. Substances for which there is no numerical 
ADI (or TDI) should be evaluated on a case-by-case basis. 

3. The substance should not be a known allergen.  

4. Most substances do not react with edible fats and oils under 
normal shipping and storage conditions. However, if the 
substance does react with edible fats and oils, any reaction 
products must comply with criteria 2 and 3.  

 

3.1 TECHNICAL JUSTIFICATION FOR EACH CRITERION 
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4.  Conclusions and recommendations 
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3.  Development of criteria for previous cargoes 

3.1 TRANSPORT/STORAGE SYSTEMS 
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3.2 PREVIOUS CARGOES 
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3.3 EDIBLE FATS AND OILS 
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4.  Contamination levels in edible fats and oils 

4.1 CONTAMINATION 
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4.2 OPTIONS 
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4.3 EXPECTED CONTAMINATION LEVELS WITHOUT TANK CLEANING 

4.3.1 Calculation of contamination levels without tank cleaning 
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4.3.2 Specifications of tanks and supply lines  
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X Most severe 
Y 

Z  
OS (other substances) No harm 
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Dynamic viscosity: 0.01 P (Poise) = 1 cP (centiPoise) = 0.01 g cm-1 s-1 

= 0.001 N s m-2 = 1 mPa.s 

Kinematic viscosity: 1 cSt (centistoke) = 1 mm2 s-1 
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TABLE 1 

Viscosity of liquid cargoes 

Liquid cargo Viscosity at 20°C 

(�.��#) 

Diethyl ether 0.233 
Water 1.00 
Ethanol 1.2 
Sulphuric acid 28 
Olive oil 84 
Castor oil 986 
Glycerol 1 490 
Honey 2 000–3 000 
Blackstrap molasses 5 000–10 000 
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TABLE 2 

Temperature/viscosity relationship 

  20°C 40°C 60°C 

Viscosity Water: 1.00 0.66 0.47 
(�.��#) Castor oil: 986 231 80 
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1 cm Hg = 1.333 × 103 Pa� 1 bar = 105 Pa�
1 atm = 1.01325 × 105 Pa� 1 mbar = 1 kPa�
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no evaporation: < 0.3 kPa 

partial evaporation: 0.3–3 kPa 

rapid evaporation: � 3 kPa 
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Vapour pressure  Layer (expressed in m) 

� 0.3 kPa = 1.00 × 0.002 × Viscosity substance /10 000 

0.3–3 kPa = 0.75 × 0.002 × Viscosity substance /10 000 

� 3 kPa = 0.50 × 0.002 × Viscosity substance /10 000 
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4.4 Tank cleaning 

4.4.1 General considerations 
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4.4.2 Physico-chemical properties in relation to cleaning 
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Infinite, completely soluble, soluble in all proportions, 
miscible, very soluble, soluble: 

 
� 5% (w/v) or � 50 g/litre 

Partially soluble, moderately soluble, slightly soluble: 0.1–5% (w/v) or 1–5 g/litre 

Insoluble, barely soluble, immiscible, almost insoluble: < 0.1% (w/v) or < 1 g/litre 
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4.4.3 Cleaning procedures 
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4.4.5 Cleaning of coated tanks 
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4.5 EXPECTED CONTAMINATION LEVELS AFTER TANK CLEANING 

4.5.1 Stainless steel tanks 
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4.5.2 Coated tanks  
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Typical weight of coating: 1 kg coating/m2 tank wall 

Typical surface to volume ratio: 1 m2 surface : 1 m3 tank volume 

Typical density of cargo: 1000 kg/m3 (specific gravity = 1.0) 
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TABLE 3 

Percentage absorbed for epoxy coated tanks  

Cargo % absorbed 
(kg cargo/kg coating) 

Maximum in subsequent 
cargo (mg/kg) 

EDC (ethylene dichloride)  3 30 

Methanol 4 40 

Vinyl acetate monomer 5 50 

Styrene monomer 6 60 
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4.6 HOMOGENEITY 
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4.7 MICROBIAL OR PATHOGENIC CONTAMINATION 
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4.8 ALLERGENIC CONTAMINATION 
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5.  Reactivity of previous cargoes with edible fats and oils�

5.1 POSSIBLE REACTIONS 
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5.1.1 Oxidation 
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5.1.2 Hydrolysis 
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5.1.4 Other possible reactions 
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5.2 TYPICAL CONDITIONS DURING LOADING/UNLOADING AND TRANSPORT/STORAGE  
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5.3 SAFETY VERSUS QUALITY OF EDIBLE FATS AND OILS 
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6.  Analytical issues 
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7.  Oil refining 

7.1 OPTIONS 
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7.2 REFINING PROCESSES 

���
�� 	
�� ���� #	�
� 
���
�
�� �
�������� ����� �
� �
���� ������� ����� 	
�� �	��I�
���#��	�1	��	���
���
�
��	
����%���	��
���
�
�!����%������
��
�
���	��%��
������	%��
���
�	��%�	�����	
��
�#� ���,�+')�3$�BCC;0!�

• 4��#��	�� 
���
�
�� ��
������ ��� ����##�
�$� 
���
	���	���
$� ��
��
��	���
$�
���	���
��	
�������
��	���
!��

• *�%���	�� 
���
�
�� ��
������ ��� ����##�
�$� ��
��
��	���
$� ���	���
�� 	
��
�����
��	���
!�

7.2.1 Degumming 
4
������������	���	
��������	 ��
��	�� ��%�������� �������������	������,�!�!���%��	
�
���0� 	
�� #	%� ��� ����##��� �
��
� ��� 
���
�
�!� ���� ��
����� ��� ����##�
�� ��� ���

�#� �� ����� �	
������$� �#��
�����$� ������	������ ,�������������0$� ���#�
��$�
�	
���%�
	���$� �
����
�� 	
�� �
	���� ��� #��	��!� ���� �
���� ������� �	��� 	
�� ����� 	
��
�
�	�������������7�
	����
������
��	����,C!=���
��
���������
���	���0�	
���	��
�	��	�
��#��
	��
�����;CM<=CCM4$���������	�������%�
	���
��������������	�����$��
����
�$�
�	
���%�
	����	
���
	�������#��	��!������%�
	����#	��
�	���
������	�����
�#���������
	
�� ��� 
�#� ����%� ��
�
����	���
!�����
� ���� ����##�
���
�����$� ���� �
���� �������
�	���	
�������	
���
����,K�
���
�$�=>>;5�)"+�$�BCC;5��+')�3$�BCC;0!�
�
��
��	�� ��%�
����
����������
�%#	��������##�
�!�4
������������	���	
������$��
�7
�
�	���� ����� 	� ��#��
	���
� ��� �����#� �%�
������ 	
�� ���
��� 	���$� 	
�� #����� �����
�	��
�	
�������
�%#������������	����%�	���������	
�#���
$��
�	��
��	� �
%���	����
�#�����
!� ���� �#�����
� 	������ ���� �
�%#�� ��� 
�	��� ����� ���� �������������$�
�
	
���
#�
�����#��
����	��
7���������%���������������!������#�����
�����
���
��%�
��
�
����	���
$� ���	
	��
�� ���� ��#�� 	
�� �������������� �
�#� ���� ���!� ����� �
������
��
�
	���� 	� �����
� ���� %����� ��	
� �
	�����
	�� ����##�
�1
���
�
�!� +
�%#	����
����##�
�������

�
��%�
��������%���##�
��	������,)"+�$�BCC;5��+')�3$�BCC;0!�

7.2.2 Neutralization 
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7.2.3 Winterization 
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7.2.4 Bleaching 
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7.2.5 Deodorization 
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7.3 REMOVABILITY OF RESIDUES DURING REFINING 
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8.  How can public health be protected? 

8.1 GENERAL CONSIDERATIONS 
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8.2 REFERENCE DOSE 
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�
in which: 
Dose =  exposure estimate (kg/kg bw/day) 
C =  concentration of the contaminant (kg/kg fat or oil) 
A =  daily amount of fat or oil consumed (kg/person/day) 
Rf =  refinement factor, i.e. 1 for edible fats and oils used without any further refinement and (theoretically) 0 for 

fats and oils which are completely refined before use. (As refinement is not taken into account for the 
criteria, in all cases Rf = 1, by definition.)  

Bw =  body weight (60 kg) 
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TABLE 4 

Overview of fat or oil consumption data 

Type of fat or oil Quantity of fat or 
oil consumed 
(g/person/d) 

Background Source 

– Food balance sheet data – 

Total vegetable 
(+ margarine and 
shortening) 

78.5 Highest from 13 
consumption 
cluster diets 

WHO GEMS Food 
Consumption 
Cluster Diets 

Total animal 
(excl. dairy) 

27.4 Highest from 13 
consumption 
cluster diets 

WHO GEMS Food 
Consumption 
Cluster Diets 

Single type 
vegetable 
(soybean oil refined) 

22 Highest from 13 
consumption 
cluster diets 

WHO GEMS Food 
Consumption 
Cluster Diets 

Single type animal 
(lard – of pigs) 

10.4 Highest from 13 
consumption 
cluster diets 

WHO GEMS Food 
Consumption 
Cluster Diets 

– National food consumption survey data – 

Total vegetable 
General populationa: 
Childb: 

 
27.0 
16.4 

 
Mean 

NL food 
consumption survey 

Total animal 
General populationa: 
Childb: 

 
2.1 
1.2 

 
Mean 

NL food 
consumption survey 

Total vegetable 
> 18 yrs: 
4–6 yrs: 

 
19.9 
13.9 

 
Mean 

UK food 
consumption survey 

Total animal 
> 18 yrs: 
4–6 yrs: 

 
2.2 
2.1 

 
Mean 

UK food 
consumption survey 

Total vegetable 
> 18 yrs: 
4–6 yrs: 

 
52.4 
31.8 

 
97.5 percentile 

UK food 
consumption survey 

Total animal 
> 18 yrs: 
4–6 yrs: 

 
13.0 
8.8 

 
97.5 percentile 

UK food 
consumption survey 

 

a General population = 1–65 years. 
b Child = 1–6 years. 
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9.  Criteria for acceptable previous cargoes 
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TABLE 5 

Possible values for the proposed criteria 

Parameter  Value  Units  Comments 

Viscosity  < 100 mPa.s At 80°C 

Solubility in water > 1 mg/litre  At 20°C 

Solubility in detergent 
solution 

   

Saturated vapour pressure > 1 mPa  

ADI     

Limit of detection � 0.1 mg/kg In oil 

�
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BOX 1 

A substance may be considered acceptable as previous cargo for a 
subsequent cargo of edible fats and oils: 

1.  only if it is impossible to transport the substance in anything other 
than in tankers reserved for foodstuffs only. 

2. under the condition that it is transported/stored in an appropriately 
designed system with adequate cleaning routines and effective 
inspection procedures (see section 2.1.3 of the Code of Practice 
[CAC, 1987]). 

3. if it can be efficiently cleaned from the tanks. 

4. if residues of the substance in the subsequent cargo of fat or oil 
do not give rise to an unacceptable degree of oxidation or 
hydrolysis of subsequent fats and oils cargoes. 

5. if the substance does not give rise to other chemical reactions 
with the subsequent cargo of fats and oils. 

6. if residues of the substance in the subsequent cargo of fat or oil 
do not result in unacceptable organoleptic changes (odour, colour, 
taste). 

7. if residues of the substance in the subsequent cargo of fat or oil 
do not result in the elicitation of human health effects, including 
allergenicity, food intolerance, genotoxic or carcinogenic events 
(account may be taken of the opinions of JECFA or other 
recognized bodies) – in this respect, size of tanks in relationship 
to total amounts remaining after cleaning are of paramount 
importance. 

8.  If substances do not bioaccumulate and are not persistent in 
human tissues. 

9. if the substance in the subsequent cargo of fat or oil is traceable 
by commonly available analytical methods which are sufficiently 
sensitive to detect trace amounts of the particular chemical or to 
verify the absence of contamination. 

10. if agreed upon by the competent authorities of the importing 
country (see section 2.1.3 of the Code of Practice [CAC, 1987]).  

�
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Appendix 1 

 
Draft List of Acceptable Previous Cargoes9 

(at Step 7 of the Procedure)  
 
 

Substance (synonyms)  CAS 
number 

Acetic acid (ethanoic acid; vinegar acid; methane carboxylic acid)  64-19-7 
Acetic anhydride (ethanoic anhydride)  108-24-7  
Acetone (dimethylketone; 2-propanone)  67-64-1  
Acid oils and fatty acid distillates – from animal, marine and vegetable fats and oils   
Ammonium hydroxide (ammonium hydrate; ammonia solution; aqua ammonia)  1336-21-6  
Ammonium polyphosphate  68333-79-9  
Animal, marine and vegetable fats and oils (including hydrogenated fats and oils) – 
other than cashew shell nut oil and tall oil  

 

Beeswax – white  8006-40-4  
Beeswax – yellow  8012-89-3 
Benzyl alcohol (pharmaceutical and reagent grades)  100-51-6 
1,3-Butanediol (1,3-butylene glycol)  107-88-0  
1,4-Butanediol (1,4-butylene glycol)  110-63-4  
Butyl acetate, n-  123-86-4  
Butyl acetate, sec-  105-46-4  
Butyl acetate, tert-  540-88-5  
Calcium chloride solution  10043-52-4  
Calcium lignosulphonate liquid (lignin liquor; sulphite lye)  8061-52-7 
Candelilla wax  8006-44-8 
Carnauba wax (Brazil wax)  8015-86-9  
Cyclohexane (hexamethylene; hexanaphthene; hexahydrobenzene)  110-82-7 
Ethanol (ethyl alcohol; spirits)  64-17-5  
Ethyl acetate (acetic ether; acetic ester; vinegar naphtha)  141-78-6 
2-Ethylhexanol (2-ethylhexy alcohol)  104-76-7  
Fatty acids   
Arachidic acid (eicosanoic acid)  506-30-9  
Behenic acid (docosanoic acid)  112-85-6 
Butyric acid (n-butyric acid; butanoic acid; ethyl acetic acid; propyl forinic acid)  107-92-6  
Capric acid (n-decanoic acid)  334-48-5  
Caproic acid (n-hexanoic acid)  142-62-1  
Caprylic acid (n-octanoic acid)  124-07-2  
Erucic acid (cis-13-docosenoic acid)  112-86-7  
Heptoic acid (n-heptanoic acid)  111-14-8  
Lauric acid (n-dodecanoic acid)  143-07-7  
Lauroleic acid (dodecenoic acid)  4998-71-4  
Linoleic acid (9,12-octadecadienoic acid)  60-33-3  
Linolenic acid (9,12,15-octadecatrienoic acid)  463-40-1  
Myristic acid (n-tetradecanoic acid)  544-63-8  
Myristoleic acid (n-tetradecenoic acid)  544-64-9  
Oleic acid (n-octadecenoic acid)  112-80-1  
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Substance (synonyms)  CAS 
number 

Palmitic acid (n-hexadecanoic acid)  57-10-3  
Palmitoleic acid (cis-9-hexadecenoic acid)  373-49-9  
Pelargonic acid (n-nonanoic acid)  112-05-0  
Ricinoleic acid (cis-12-hydroxy octadec-9-enoic acid; castor oil acid)  141-22-0  
Stearic acid (n-octadecanoic acid)  57-11-4  
Valeric acid (n-pentanoic acid; valerianic acid)  109-52-4 
Fatty alcohols   
Butyl alcohol (1-butanol; butyric alcohol)  71-36-3  
Caproyl alcohol (1-hexanol; hexyl alcohol)  111-27-3  
Capryl alcohol (1-n-octanol; heptyl carbinol)  111-87-5  
Cetyl alcohol (alcohol C-16; 1-hexadecanol; cetylic alcohol; palmityl alcohol; n-
prirnary hexadecyl alcohol)  

36653-82-4  

Decyl alcohol (1-decanol)  112-30-1  
Iso decyl alcohol (isodecanol)  25339-17-7  
Enanthyl alcohol (1-heptanol; heptyl alcohol)  111-70-6  
Lauryl alcohol (n-dodecanol; dodecyl alcohol)  112-53-8  
Myristyl alcohol (1-tetradecanol; tetradecanol)  112-72-1  
Nonyl alcohol (1-nonanol; pelargonic alcohol; octyl carbinol)  143-08-8  
Iso nonyl alcohol (isononanol)  27458-94-2  
Oleyl alcohol (octadecenol)  143-28-2  
Stearyl alcohol (1-octadecanol)  112-92-5  
Tridecyl alcohol (I-tridecanol)  27458-92-0  
Fatty acid esters – combination of above fatty acids and fatty alcohols   
e.g. Butyl myristate  110-36-1  
Cetyl stearate  110-63-2  
Oleyl palmitate  2906-55-0  
Fatty alcohol blends   
Cetyl stearyl alcohol (C16-C18)  67762-27-0  
Lauryl myristyl alcohol (C12-C14)   
Formic acid (methanoic acid; hydrogen carboxylic acid)  64-18-6  
Glycerine (glycerol, glycerin)  56-81-5  
Heptane  142-82-5  
n-Hexane  110-54-3  
Iso-butyl acetate  110-19-0  
Iso-octyl alcohol (isooctanol)  26952-21-6  
Iso-propyl alcohol (isopropanol; dimethyl carbinol; 2-propanol)  67-63-0  
Limonene (dipentene)  138-86-3  
Magnesium chloride solution  7786-30-3  
Methanol (methyl alcohol)  67-56-1  
Methyl ethyl ketone (2-butanone; MEK)  78-93-3  
Methyl isobutyl ketone (4-methyl-2-pentanone; iso propylacetone; MIBK)  108-10-1  
Methyl tertiary butyl ether (MBTE)  1634-04-4  
Molasses  57-50-1  
Montan wax  8002-53-7  
Pentane  109-66-0  
Petroleum wax (parafin wax)  8002-74-2  
Phosphoric acid (ortho phosphoric acid)  7664-38-2  
Potable water – only acceptable where the immediate previous cargo is also on the 
list  

7732-18-5  

Polypropylene glycol  25322-69-4  
Potassium hydroxide solution (caustic potash)  1310-58-3  
Propyl acetate  109-60-4  
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Substance (synonyms)  CAS 
number 

Propyl alcohol (propane-1-ol; l-propanol)  71-23-8  
Propylene glycol, 1,2- (1,2-propylene glycol; propan-1,2-diol; 1.2-dihydroxypropane; 
monopropylene glycol (MPG); methyl glycol)  

57-55-6  

Propylene tetramer (tetrapropylene; dodecene)  6842-15-5  
Silicon dioxide (microsilica)  7631-86-9  
Sodium hydroxide solution (caustic soda, lye; sodium hydrate; white caustic)  1310-73-2  
Sodium silicate (water glass)  1344-09-8  
Sorbitol (D-sorbitol; hexahydric alcohol; D-sorbite)  50-70-4  
Soybean oil epoxidized  8013-07-8  
Sulphuric acid  7664-93-9  
Urea ammonia nitrate solution (UAN)   
White mineral oils  8042-47-5  
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Proposed Draft List of Acceptable Previous Cargoes10 

(at Step 4 of the Procedure)  

 
 

Substance (synonyms)  CAS 
number 

2,3-Butanediol (2,3-butylene glycol)  513-85-9  
iso-Butanol (2-methyl-1-propanol)  78-83-1  
Calcium ammonium nitrate solution  6484-52-2  
Calcium nitrate (CN-9) solution  35054-52-5  
Cyclohexanol  108-93-0  
Cyclohexanone  108-94-1  
Fatty acid methyl esters. These include for example:  

Methyl laurate (methyl dodecanoate)  111-82-0  
Methyl oleate (methyl octadecenoate)  112-62-9  
Methyl palmitate (methyl hexadecanoate)  112-39-0  
Methyl stearate (methyl octadecanoate)  112-61-8  

Hydrogen peroxide  7722-84-1 
Kaolin slurry  1332-58-7  
1,3 -Propylene glycol  504-63-2  
Unfractionated fatty acid mixture or mixtures of fatty acids from natural fats and oils   
Unfractionated fatty alcohol mixture or mixtures of fatty alcohols from natural fats and 
oils  

 

Unfractionated fatty esters or mixtures of fatty esters from natural fats and oils   
Vegetable oil – epoxidised   
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Annex III 

Additional sources of information 
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For further information, please contact: 

Food Quality and Standards Service 
Nutrition and Consumer Protection Division
Food and Agriculture Organization of the United Nations
Viale delle Terme di Caracalla
00153 Rome, Italy

Fax: +39 06 57054593
E-mail: Proscad@fao.org
Web site: www.fao.org/ag/agn

or

Department of Food Safety, Zoonoses and Foodborne Diseases
World Health Organization
20, Avenue Appia
CH-1211 Geneva 27, Switzerland

Fax: + 41 22 7914807
E-mail: foodsafety@who.int
Web site: www.who.int/foodsafety


