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Adulteration in context: Foods
30 March 2016 Largest-ever seizures of fake food 
and drink in INTERPOL-Europol operation

10,000 tons + 1 million liters of counterfeit and 
substandard food seized in 57 countries

Italy: 85 tons of olives ‘painted’ with copper sulfate to enhance 
color
Australia: 450 kg of blended or adulterated honey
Australia: Peanuts repackaged and relabeled as pine nuts
South Korea: Weight loss products labeled as “natural” but 
containing an undeclared prescription drug
Bolivia: Thousands of cans of sardines with fake labels of 
a famous Peruvian brand 
Hungary, Italy, Lithuania and Romania: Counterfeit 
chocolates, sweets and non-alcoholic sparkling wine
UK, Greece, Burundi, Zambia: Fake labels of wine and 
other alcoholic beverages

“Today’s rising food prices 
and the global nature of 
the food chain offer the 
opportunity for criminals 
to sell counterfeit and 
substandard food in a 
multi-billion criminal 
industry which can pose 
serious potential health 
risks to unsuspecting 
customers.”
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Adulteration in context: Foods
9 September 2008 AEs associated with melamine in 
infant formula first reported (Shanghai Daily)

Kidney and urinary tract AEs affected about 300,000 
Chinese infants and young children; 6 deaths reported
Melamine found to be added to diluted milk to increase 
nitrogen levels and protein analysis
22 Chinese infant formula makers’ products (including 
Sanlu Group) found to contain melamine
Melamine-laced milk ingredients exported from China to 
at least 47 countries; later found in many finished 
products with milk ingredients (candy, cookies, etc.)

NOTE: In 2007, melamine 
spiking of wheat gluten 
from China used in pet 
foods was associated with 
the deaths of 100s of cats 
and dogs in the U.S.; a 
similar incident may have 
occurred in Korea and 
Taiwan in 2004.
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Adulteration in context: Drugs
16 April 2015 Counterfeit Botox found in U.S.; distributed 
by an unlicensed supplier, possibly nationwide
21 January 2015 Counterfeit Cialis found entering U.S.; 
mailed to a single individual
5 February 2015 Counterfeit cancer drug (bevacizumab) 
found in U.S. containing none of the drug; sold by 
unlicensed wholesaler; FDA informed almost 800 doctors
29 May 2012 Warning issued to consumers and healthcare 
professionals re: counterfeit Adderall in which analysis 
showed actual APIs absent; sold on Internet
14 February 2012 Counterfeit Avastin (cancer drug 
bevacizumab) found in U.S. containing none of the drug; 
sold by unlicensed distributor
1 January 2007-31 May 2008 Acute reactions and as many as 
179 deaths (U.S. alone) in dialysis patients receiving 
heparin injections; found to be contaminated with 
synthetic over-sulfated chondroitin sulfate; 
“intentionally contaminated … to reduce the cost.”

“It’s a sad and cruel 
fact that drug and 
device counterfeiting 
and adulteration pose 
serious threats to 
public health.”
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…not a new problem
Robert Fortune. Two visits to the tea countries of China 
and the British Tea Plantations in the Himalaya (1853)
As many persons in Europe and in America have a peculiar taste for coloured green teas, I 
will now give a “full and particular account” of the colouring process as practiced in the Hwuy-
chow green-tea country upon those teas which are destined for the foreign market…:

“The superintendent of the workmen managed the colouring part of the process himself. 
Having procured a portion of Prussian blue, he threw it into a porcelain bowl, not unlike 
a chemist's mortar, and crushed it into a very fine powder. At the same time a quantity of 
gypsum was produced and burned in the charcoal fires which were then roasting the teas. 
The object of this was to soften it in order that it might be readily pounded into a very 
fine powder, in the same manner as the Prussian blue had been. The gypsum, having 
been taken out of the fire after a certain time had elapsed, readily crumbled down and 
was reduced to powder in the mortar. These two substances, having been thus prepared, 
were then mixed together in the proportion of four parts of gypsum to three parts of 
Prussian blue and formed a light-blue powder, which was then ready for use.
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…not a new problem
Robert Fortune. Two visits to the tea countries of China 
and the British Tea Plantations in the Himalaya (1853)

“This colouring matter was applied to the teas during the last process of roasting. About 
five minutes before the tea was removed from the pans—the time being regulated by the 
burning of a joss-stick—the superintendent took a small porcelain spoon, and with it he 
scattered a portion of the colouring matter over the leaves in each pan. The workmen 
then turned the leaves rapidly round with both hands, in order that the colour might be 
equally diffused.

…“It seems perfectly ridiculous that a civilised people should prefer these dyed teas to 
those of a natural green. No wonder that the Chinese consider the natives of the west to 
be a race of ‘barbarians.’
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…not a new problem
Robert Fortune. Two visits to the tea countries of China 
and the British Tea Plantations in the Himalaya (1853)

“One day an English gentleman in Shanghae, being in conversation with some Chinese 
from the green-tea country, asked them what reasons they had for dyeing the tea, and 
whether it would not be better without undergoing this process. They acknowledged that 
tea was much better when prepared without having any such ingredients mixed with it, 
and that they never drank dyed teas themselves, but justly remarked that, as foreigners 
seemed to prefer having a mixture of Prussian blue and gypsum with their tea, to make it 
look uniform and pretty, and as these ingredients are cheap enough, the Chinese had no 
objection to supply them, especially as such teas always fetched a higher price!
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Drug-spiking: An international issue
Products “…masquerading as” dietary supplements 
(Michael Levy, FDA)
Main product categories:

Male enhancement (sildenafil and analogs)
Weight-loss (sibutramine; diuretics; laxatives)
Athletic performance (steroids)

International in scope: Australia, Austria, Canada, 
China, Denmark, Ireland, Israel, Italy, Malaysia, 
Mexico, Singapore, Switzerland, UK
Three criminal actions in U.S. in 2015
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Ingredient adulteration
Digitalis lanata leaf as unintentional substitute for plantain leaf; 
one EU import widely distributed in U.S. in 1997
Parthenium integrifolium root as substitute for Echinacea
purpurea due to common name confusion (both called “Missouri 
snakeroot”); not an issue with cultivated sources
Various materials as substitutes for Hoodia gordonii; all imports 
in powder form; market spike has passed
Triclosan (and other synthetic microbicides) labeled as 
“grapefruit seed extract”
Ginkgo biloba leaf extract w/added rutin or Sophora japonica 
fruit; deliberate substitution to affect chemical analysis
Bilberry fruit extract w/ added synthetic amaranth (red) dye; 
deliberate addition to affect spectrophotometric assay
Etc.; all above and others are posted on AHPA’s website and 
generally well known to responsible manufacturers 
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Tools for responsible industry
Regulatory compliance

U.S. FDA cGMP for dietary supplements (21 CFR 111) is 
modeled after food and drug cGMP
Requires “at least one test or examination” to verify identity of 
every ingredient
Also requires specifications to limit “those types of 
contamination that may adulterate” a finished product

Additional resources
Many professional contract analytical labs
AOAC / Method validation
AHPA Botanical Identity References Compendium 
(http://www.botanicalauthentication.org/)

http://www.botanicalauthentication.org/
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The AHPA Compendium
> 190 species

Nomenclature
Voucher specimens
Organoleptic characteristics
Macroscopic characteristics
Microscopic characteristics
HPTLC methods and images
Other chromatographic methods
Newly including DNA sequencing
AHPA known adulterants
Literature references
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The AHPA Compendium

Expert sources
Out of copyright texts
Creative Commons works
Copyrighted references 
(“fair use” or with permission)

Donated material
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Section Overview
Both textual, commercial 
sources of information and 
methods
Entries can include 
multiple images from 
multiple sources
Thorough attribution 
provides direct references 
to each source and 
contributor
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Section Overview
Macroscopy

Organized by scale
Particular focus on 
providing references to 
articles of trade
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Section Overview
Microscopy

Additional literature 
source references 
included when possible
Images from a variety 
of contributors and 
references across the 
site
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Section Overview
High Performance 
Thin Layer 
Chromatography

Sample plates
Comparative 
methods
Multiple 
reference 
comparisons 
with analysis
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Section Overview
High Performance 
Liquid Chromatography

Information required to 
reproduce the 
methods
Citations to 
scholarly papers



April 25, 2016 20

Section Overview
New growth area!
DNA-based 
identification

Recent 
research
Compendium 
format allows 
for easy 
additions as 
further 
developments 
proceed
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Not a static reference -
Contributions welcomed

Information can be 
contributed by outside 
experts
Templates available to make 
contribution process easier
Welcome partnerships and 
additions at scale
Offered contributions are 
reviewed prior to addition by 
AHPA staff
Clear attributions of every 
contributor or editor sourced
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THANK YOU!

Michael McGuffin
mmcguffin@ahpa.org

American Herbal Products Association

THE VOICE OF THE HERBAL PRODUCTS INDUSTRY

mailto:mmcguffin@ahpa.org
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