Health and Safety

European legislation with regard to quality control gives priority to the
health and safety of the consumer. This is partly due to the various health
scares of recent years. These led to a growing insecurity on the part of the
consumer and increased sceptism as to the safety of processed food
products in general. The European spice industry has been affected by
cases of, for example, aflatoxins found in nutmeg and chillies, heavy metals
in paprika, high bacterial content in pepper and salmonellae in paprika.
Some producers were forced to withdraw large consignments of their
products from the retail trade or the food processing industry. The
companies were mentioned by name in the national media, causing losses
running into millions of ECU as well as a series of law suits.

Every product produced in one member state has the legal right to be sold
in another member country of the EU. It follows that no individual member
country can develop food legislation without regard for legislation in other
member states - especially with regard to limiting undesirable substances in
food. Work is in progress to standardise legislation within the EU for the
following areas:

® aflatoxin limits

® specifications on microbiology, especially salmonellae

® general hygienic standards for food products
Aflatoxin Regulations

The present aflatoxin regulations differ substantially between member
states. Official German authorities have recently reported that many
samples taken of pepper, paprika and chillies have greatly exceeded the
existing German aflatoxin limit of 4ppb/kg. The ESA has now compiled a
data base on aflotoxin. Of 13,000 available reports more than 50% were
above the limits of the German law. This has resulted in much closer
attention being paid to this subject than hitherto.

The European Commission presented a Draft Directive on Aflatoxin in
December 1994. It suggested a European-wide limit of 4ppb/kg total
aflatoxin content for spices. This limit is likely to become law shortly.
Producers in Europe and the growers in the countries of origin will have to
comply with this regulation. ESA revised recommendations are included in
the section on standards and specifications.

Testing for aflatoxin is an extremely difficult task due to testing problems.
To obtain 100% guarantees that the product is free from this substance
would require an enormous amount of sampling, which is clearly
impractical and uneconomic. Assessment as to whether batches of product
will have to be withdrawn when a single positive aflatoxin result has been
found in tests needs to take into consideration the type and number of tests
that had been previously undertaken on the consignment. It will also need
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Table 13. Cleanliness Specifications of ASTA

Health and Safety

Cleanliness Whole Excreta, Excreta, Mould Insect Extraneous/
Specifications Insects, Mammalian Other Defiled/  Foreign Matter
Dead Infested
Name of Spice By By By % By % By % By
Seed or Herb Count Mg/Lb Mg/Lb Wgt. Wet. Wgt.
Allspice 2 5 5.0 2.00 1.00 0.50
Anise 4 3 5.0 1.00 1.00 1.00
Caraway 4 3 10.0 1.00 1.00 0.50
Cardamom 4 3 1.0 1.00 1.00 0.50
Cassia 2 1 1.0 5.00 2.50 0.50
Cinnamon 2 1 2.0 1.0 1.00 0.50
Celery seed 4 3 3.0 1.00 1.00 0.50
Chillies/
capsicums 4 1 8.0 3.00 2.50 0.50
Cloves 4 5 8.0 1.00 1.00 1.00*
Coriander 4 3 10.0 1.00 1.00 0.50
Cumin seed** 4 3 5.0 1.00 1.00 0.50
Dill seed 4 3 2.0 1.00 1.00 0.50
Fennel seed (2) (2) (2) 1.00 1.00 0.50
Ginger 4 3 3 (3) (3) 1.00
Mace 4 3 3 2.00 1.00 0.50

Nutme,

(Broken 4 5 5 (4) (4) 0.50

Nutme,

(White 4 0 0 (5) (5) 0.00
Black Pepper 2 1 1 (6) (6) 1.00
White Pepper 2 1 1 (7) (7) 0.50

Turmeric 3 5 5 3.00 2.50 0.50

* Clove stems - A 5% allowance by weight for unattached clove stems over and above
** Cumin Seed - 9.5% total

the tolerance of Other Extraneous Matter is permitted.

ash, 1.5% acid insoluble ash., *** Oregano - Sumac negative

(2) Fennel Seed: In the case of fennel seed, if more than 20% of the sub

samples contains any rodent, other excreta or whole insects, or an aver

age of 3 mg/lb of mammalian excreta, the lot must be reconditioned.

(3) Ginger: More than 3% mouldy pieces and/or insect infested pieces by weight.
(4) Broken Nutmeg: More than 5% mould/insect defiled combined by weight.

(5) Whole Nutmeg: More than 10% insect infested and/or mouldy pieces,

with a maximum of 5% insect defiled pieces by weight.
(6) 1% mouldy and/or infested pieces by weight
(7) 1% mouldy and/or infested pieces by weight
Note: Some additional specifications concerning reconditioning are
included in ASTA Specifications

Minimum Quality Specifications

A range of national and international standards organisations have
established minimum quality standards for individual spices and herbs.
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Health and Safety

These standards are being continually revised. A summary of the key
minimum chemical standards, prepared by the European Spice Association,
is shown in Table 14.

Table 14 ESA Specifications for Quality Minima for Herbs and Spices

Product Ash Acid-insoluble H20 Volatile Oil
(whole form) % W/W Ash % W/W % W/W 5 V/W
MAX MAX MAX MIN

ANISEED 9 (ISO) 2.5 (AFNOR) 12 (ISO) 1 (ISO)
DUTCH
CARAWAY (IOS) 8 1.5 13 2.5
CARDAMOM 9 2.5 12 4
CELERY SEED (ISO) 12 2.5 12 4
CHILLIE (ISO) 10 1.6 11 -
CINNAMON & 7 2 15 (under review 0.4
CASSIA (ESA) as at 1.7.95)
CLOVES 7 (ISQ) 0.5 (ISO) 12 (ISO) 14 (AFNOR)
CORIANDER 7 (ISO) 1.5 (ISO) 12 (ISO) 0.3 (ESA)
CUMIN (ISA) 14 3 13 1.5
DILL SEED (ESA) 10 2.5 12 1
FENNEL SEED (ISO) 9 2 12 1.5
GARLIC POWDER 6 (ESA) 0.5 (ISO) 7 (ESA) - (ISQO)
GINGER 8 (ISO) 2 (SA) 12 (ISO) 1.5 (ISO)
MACE (ISO) 4 0.5 10 5
NUTMEG 3 (ISO) 0.5 (ISO) 12 (ESA) 6.5 (ESA)
PAPRIKA POWDER 10 2 11 -
(ESA)
PEPPER BLACK 7 (ISO) 1.5 (ESA) 13 (ESA) 2 (ISO)
PEPPER WHITE 3.5 (ISO) 0.3 (ISO) 13 (ISA) 1.5 (ESA)
PIMENTO
Jamaica 5 (ESA) 0.4 (ISO) 12 (ISO) 3.5 (ISO)
Other origins 5 (ESA) 1 (ESA) 12 (ISO) 2 (ESA)
SAFFRON WHOLE 8 1 12 -
(ISO)
SAFFRON GROUND 8 1.5 10 -
(ISO)
THYME 14 (ISO) 4 (ESA) 12 (ISO) 1 (ISO)
TURMERIC
WHOLE (ISO) 8 2 12 2.5
GROUND 9 (ISO) 2.5 (ESA) 10 (ISO) 1.5 (ESA)

Source: European Spice Association 1995.
Note: Abbreviation in brackets refer to National Standards Organisations. Acid
Insoluble Ash gives an indication of the extraneous matter content.
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Health and Safety

® (leaning by means of a) sieves b) air seperators

® Additional cleaning using a) stone seperators b) magnets c) metal
detectors

® Germ reduction (usually by means of steam)

® Packing in bulk bags for shipment to retail packers

Table 15 - Pesticide Residues in Spices: Sample Reports and

Recommendations
Samples taken Recommendations
PRODUCT Lowest found Highest found Average Former Highest New Highest Lower
value (ppm)  value (ppm) values (ppm) Rec ded Rec ded R ded
value (ppm) values (ppm)  value (ppm)

Lindan 0.001 0.99 0.013-0.17 2.00 0.01 0.005
Chlorpyrifos <0.05 3.55 0.1-1.795 2.00 0.05 0.05
Quintozen 0.003 1.79 0.006-0.17 1.00 0.01 0.005
Gessarntendosulfa  0.013 1.2 0.24-0.27 30.0 0.10 0.02
Pirlmiphos-methyl  0.003 2.51 0.12-0.269 5.00 0.05 0.05
Phosalon 0.05 0.40 0.05 2.00 0.05 0.10
Dicofol <0.04 1.71 0.21 0.05 0.05 0.05
Tetradifon 0.01 0.18 0.01-0.18 0.01 0.05 0.01
Malathion 0.005 5.30 0.057-2.68 8.00 0.05 0.05
Brompropylat 5.00 0.05 0.05
Chlorbenzilat 2.00 0.05 0.20
Dimathoat 0.022 0.46 - 1.00 0.05 0.05
Gmethoat 0.07 0.40 0.40 0.05
HCH ohne Lindan 0.002 8.40 0.037-0.67 0.20 0.20 0.01
HCB

(Hexachlorbenzol)  0.002 19.90 0.011-1.47 0.10 0.10 0.006
DDT 0.001 6.27 0.04-0.438 1.00 1.00 0.03
Aldrin & Dieldrin 0.002 12.00 0.004-2.64 0.10 0.10 0.006
Azinphos-methyl 1.00 0.05 0.10
Bromophos 0.005 0.05 2.00 0.10 0.05
Bromophos-ethyl 0.33 0.33 2.00 0.05 0.05
Chlordan 0.041 0.05 0.05 0.005
Chlorfenvlnphos 0.27 1.00 0.05 0.05
Chlorpyrifos-methyl 0.21 5.00 0.05 0.05
Chlorthalonil 0.20 0.01 0.02
Diazinon 0.005 0.06 0.026 0.50 0.05 0.05
Dicloran 0.03 0.10 0.10 0.006
Dichlorvos 0.05 1.75 0.05 2.00 0.10 0.05
Dioxthlon 3.00 0.05 0.05
Disulfoton 10.00 0.01 0.05
Ethion 0.1 0.70 2.00 0.05 0.05
Fenltrothion 0.00 0.115 2.00 0.05 0.05
Fensulfothion 0.10 0.02 0.05
Formothion 0.20 0.01 0.05
Haptachlor

und-expoxid 0.001 28.70 0.001-5.629 0.10 0.10 0.005

Source* Fachverband der Gewurzenwahre: Bonn
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Health and Safety

All these operations should be undertaken in an environment that meets the
health and safety legislation of the importing country. The different types of
equipment required to undertake most of the above activities for the removal
of particular contaminant types in particular spices, based on ASTA
recommendations, are listed as Table 16.

Table 16. Recommended Cleaning Equipment

Whole Excreta Excreta Insect Extraneous

insects rodent other defiled matter
dead
NAME OF SPICE, RECOMMENDED MACHINE BY REFEENCE
SEED OR HERB NUMBER
ALLSPICE 8 8 8 2+9 8
ANISE SEED 4 4 4 4
CARAWAY 4 4 4 4+3
CARDAMOM 9 9 9 2+9 9+3
CASSIA/CINNAMON 9 9 9 2+9 9+3
CELERY SEED 4 4+3 4+ 3 4+3
CHILLIES 9 9 9 2+9 9+ 3
CLOVES 9 9 9 2+9 9+3
CORIANDER 8 8 8 2+9 8
CUMIN SEED 4 4 4 4+ 3
FENNEL SEED 4 4a 4 4+3
GINGER (WHOLE & SPLIT) 9 9 9 2+9 2+9+3
NUTMEG (WHOLE) 7 7 7 2+9 9
BLACK PEPPER 8 8 8 8
WHITE PEPPER 8 8 8 8
TURMERIC 7 7 9 2+9 2+9+3
Number Machines Number Machines
1. Aspirator (Air Separator) 6. Sifter aspirator
2. Rotary Knife Cutter 7. Plain Sifter
3. Destoner 8. Spiral Gravity
Separator
4. Vacuum Gravity 9. Air Screen
Separator (Air Table) Separator
5 Cylinder Separator (Indent) 10. Magnets

Sourc.e: ASTA.

Note: This chart matches the spices and typical contaminants to the machine
best suited for separation.
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Sterilisation of Spices

Safe and efficacious methods of sterlising spices are among the most
controversial issues facing the European spice industry. Under the
prevailing production and handling conditions, most spices and herbs
contain a large number of micro organisms capable of causing spoilage or,
more rarely, disease. The source of contamination may be dust, insects,
faecal materials and possibly water used in the soaking and pre-processing
operations. Fungal growth may appear prior to drying or during storage
and shipping. Adulteration with other foodstuffs or minerals uually takes
place at the grinding or repacking stage. As detection methods become
more and more sophisticated the number of reports of bacteriological and
chemical contamination increases.

Although spices are not an ideal substrate for the growth and survival of
Salmonella, this has been found from time to time as well as fungal
contaminants like Aspergillus and Penicillium.

Chemical Fumigation

Because of the volatility and heat sensitivity of the delicate flavour and
aroma components of spices and herbs, normal heat sterilisation cannot be
used without damaging product quality. The most widely used method of
decontamination of dry ingredients is fumigation. Until recently, ethylene
oxide was widely used. Because of the health hazards attached to its use
an EC Directive prohibits the use of ethylene oxide within the EC after
1990 without derogation. An alternative widely used in the USA is methyl
bromide. This has been shown to be highly effective on fruits, vegetables
and flowers but claims that it is damaging to the ozone layer have led to its
use being phased out under the terms of the Montreal Protocols. Products
imported from outside the EU which have been fumigated with either of
these products will no longer be acceptable. Exporters must consult with
importers over acceptable fumigants to use prior to shipment.

Irradiation

Irradiation was widely considered the ideal solution to the problem of
contamination, being a cheap and reliable way of sterilisation without
causing any damage to quality of the spice. An International Consultative
Group on Food Irradiation under the auspices of the International Atomic
Energy Agency has undertaken a detailed review of the subject and in 1992
produced a report which basically came out in favour of its application
under close supervision. A World Health Organisation study in 1994 also
came out in support of the technique and recommended it should be more
widely adopted as a way of reducing food-borne diseases. A large number
of countries have legalised the use of irradiation technology (see Table 17)
but, particularly in Europe, there has been strong consumer opposition to
its use in foodstuffs. As a result almost all major suppliers of branded
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spices and herbs refuse to use irradiated raw materials even though it may
be legally allowed.

EU member states have been unable to agree on common legislation on the
issue. The Netherlands has legalised its use and irradiates spices, herbs and
vegetables using this method. The proposed “Directive on Food Products
and Ingredients Treated with Ionising Rays” lays down methods of
controlling irradiation plants and the use of techniques for foods both from
within and outside the EU. Although this has not been signed, the EC has
compromised by passing in 1991 an amendment to the Food Labelling
(Amendment) (Irradiated Food) Regulations of 1990. Henceforth all foods
that have been irradiated must carry on the label the words “irradiated” or
“treated with ionising radiation”. Exporters should check with their
prospective EU partners before shipping product that has been irradiated.

Table 17. List of clearance on radiation decontamination of spices,
condiments, herbs and dried vegetable seasonings

(As of 31 December 1991, grouped according to country)

Country Product Dose (kGy)
Belgium black/white pepper up to 10
Paprika powder up to 10
different spices (78 products) up to 10
Denmark spices and herbs up to 15 (max)
up to 10 (aver.)
Finland dry and dehydrated spices
and herbs up to 10 (aver.)
France spices and aromatic substances up to 11

(72 products inclusive powdered
onion and garlic)

aromatic herbs (frozen) up to 10
Hungary spices 6 (aver.)
Netherlands spices and herbs up to 10
Norway dried spices up to 10
Poland spices and herbs up to 10
UK spices and condiments up to 10

(overall aver.)
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