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 State food and animal feed regulatory agency 
◦ 116 food inspectors throughout the state 

 Inspect sales establishments 

 Grocery stores  

 Warehouses 

 Bodegas 

 

 Collect imported and domestic food samples that are 
suspected to be in violation 

 

 



33% OF 11,600,000 
ENTRIES into US 



 Average of 23,000 food and animal feed 
samples analyzed per year 

 

 25 % rate of violation 

 

 Typically about 280 recalls issued per year 



Violative Samples by Country of Origin 

Country                     # of samples        % of total violations 

India    23   21.3% 

Vietnam    17   15.7% 

China    16   14.8% 

Pakistan    8   7.4% 

Philippines   8   7.4% 

Bangladesh   6   5.6% 

Nepal    5   4.6% 

Taiwan    1   0.9% 

Mexico    1   0.9% 

Unknown (likely Asia)  21   19.5% 

USA    2   1.9% 

Total    108   100% 



 State food and animal feed regulatory agency 
◦ 116 food inspectors throughout the state 

 Inspect sales establishments 

 Collect imported and domestic food samples that are 
suspected to be in violation 

 

◦ Food Laboratory  

 Analyzes samples using validated methods 

 When a validated method is not available we 
investigate the practicality of developing and validating 
a method 

 Periodically improve existing methods 

 



◦ In 2003 the Food Safety and 
Inspection Service of our 
department received a 
complaint that certain imported 
honey contained 
chloramphenicol 

 

◦ Our lab was asked to develop a 
test and begin analysis of honey 
for chloramphenicol 
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 Foulbrood in Honeybees 
◦ Foulbrood – caused by the bacterium Bacillus larvae 

 Can destroy entire honey bee hives 

 Until 2005 Oxytetracycline was the only approved 
antibiotic 

 Foulbrood causing bacterium is becoming 
Oxytetracycline resistant 

 In 2005 the antibiotic Tylosin received FDA approval 
for use on bees 

 
 Before this time some honey was found to contain Tylosin 

residue 
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◦ Cheap and effective antibiotic for the control of 
many bacteria 

◦ Can cause serious health problems in humans 
including aplastic anemia, a potentially fatal 
disease 

◦ No safe level or legal tolerance level has been set 
in any food 

◦ Is still available in many countries and may still be 
used on a variety of food producing animals 
including honey bees 
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◦ Enrofloxacin, Ciprofloxacin 

 Fluoroquinolones only approved for human use 

 

◦ Sulfonamides have been detected in honey by 
others 

 

 Sulfonamides 

 Class of 16 antibiotics which can be effective against foul 
brood 

 Are not approved for use on honey bees 

 Detection requires a more complex sample preparation 
step to disassociate the sulfonamide drug from the honey 
sugars 

  

 

  

 
 
 



 

◦ Multiresidue method for 
Sulfonamides and 
chloramphenicol at low ppb 
levels  

 

◦ LC/MS/MS 
 

◦ Provides detection with high 
degree of confirmation 
confidence 

 Obtains 4 identification points 
using FDA guidelines for mass 
spectrometry confirmation 

 Provides FDA with confidence in 
our data if further action is to be 
taken 

 

  
 
 
 



 Literature is reviewed  

 

 Analytes are chosen for investigation 
 LC/MS/MS method is developed 

 

 Extraction experiments are conducted 

 Best extraction method chosen 

 Level of quantitation (LOQ) and level of 
detection(LOD) are chosen for all analytes 

 

 Quantitation method is determined 

 External matrix matched standard  

 Spiking experiments to test recoveries 

 



 During method development it was 
determined that two extractions were 
necessary 

 
1  liquid/liquid for fluouroquinolones and  

 chloramphenicol  (did not recover well from  
 SPE) 

 

2  SPE for 14 sulfonamides 

 



5 grams honey 

Extract with acetonitrile 

concentrate 

Transfer to LC/MS/MS 



5 grams honey 

10 ml of 2M HCl 

50 deg water bath 1 hour 

neutralize 

Load on SPE  

Wash, elute 

concentrate 

Transfer to LC/MS/MS 



Spiking experiments 
◦ All analytes are added to honey that is free of 

analytes at 

 LOQ level  (3 times each) 

 5x LOQ level (3 times each) 

 10x LOQ level (3 times each) 

 LOD level (twice) 

 Blank honey 



Quantitation 

spike recoveries must be 50%<>150% 

typical for residue level methods 

  

 

Identification confirmation 

RT:    +/-    5%  from standard 

Ion ratio measurement : +/- 15%  from standard 

 



 Each batch of samples must include 
◦ Blank sample  

 No detected analytes  

◦ Spike of all analytes 

 All anaytes detected ( requirements of detection met) 

 Recoveries 50% <> 150% 

◦ FAPAS previously analyzed sample 

 Incurred residues with accepted concentrations 

 Results must fall within acceptable range 

 Particularly important for sulfonamides because of binding 
with sugars in honey 

◦ Participation in FAPAS check sample program 

 Required by ISO 17025 

 



Blank honey  chloramphenicol 
in honey sample 

chloramphenicol 
standard 

RT  16.08 

Ion ratio 80% Ion ratio 76% 

RT  16.08 



 

 

  

 
 
 

Sulfathiazole 433 ng/G (ppb) 



 FDA recommends LOQ of Choramphenicol 
0.3 ppb.  Sulfonamides not addressed 

 

 EU sulfonamides 10 ppb 
 

 New York action levels 
◦ Sulfonamides 10 ppb 

◦ Chloramphenicol 0.3 ppb 

◦ Fluoroquinolones 5.0 ppb 

 

 International agreement would be helpful for 
    trade 



 2008 FDA established a level of concern of 23ppb 
inorganic As for clear apple juice only 

 

 In 2008 Canada rejected pear juice from the US due 
to arsenic between 58 to 100 ppb 

 

 September 2008 Dr. Oz show reporting  arsenic in 
juice > 10ppb (drinking water level) 

 

 NYS Dept. of Ag lab Validates method for total As 
in juice 



In conclusion, the chronic consumption of apple juice 
products containing over 23 µg/L (ppb) inorganic arsenic 
would represent a potential health risk. 

Since consumption estimates from both surveys are similar, 
the level of concern (LOC) can be applied in the case of apple 
juice 



Liquid chromatograph separates As compounds 

ICP ionizes As 

MS detects m/z of As as a chromatogram 

 

 

 Forms of Arsenic 

   

   DMAA 

   MMAA 

 

   As(III) 

   As(V) 

Non toxic 

Toxic 



 Validation of method for inorganic As 
speciation 
◦ Low level chromatographic measurement 

 LOQ level  (3 times each) 

 5x LOQ level (3 times each) 

 10x LOQ level (3 times each) 

 LOD level (twice) 

 Blank juice 

 



Quantitation 

spike recoveries must be 50%<>150% 

typical for residue level methods 

  

 

Identification confirmation 

RT:    +/-    5%  from standard 

ICP/MS single quadrupole, measures element mass so 
no fragments and no ion ratio measurement is 
possible 

 



 Our lab has analyzed over 250 samples of 
various juices for total As.  If result was > 23 
ppb the sample was analyzed for inorganic As 

 

 Highest juice was 127 ppb total in blueberry 
juice. Method for speciating is not yet 
available.  

 

 FDA 23 ppb inorganic As level of concern 
only applies to apple juice 

 

 



 Recently FDA proposed lowering level of concern 
for As in Apple juice to 10 ppb.  This is the EPA 
standard for drinking water. 

 

 Many other juices that may contain As 
◦ Blueberry and pomegranate are the highest 

 

 Many other foods that contain As 

◦ Rice 

◦ Chicken- fed arsenical antibiotics to promote rapid growth 

 State and Local regulatory labs do not have 
guidance 

 

 

 

 



Known to be a problem since the mid 90s 



 The only food with an action level for lead is 
candy 

 
◦ High levels of lead were found in candy made with 

chili powder or salt from certain geographical 
locations 

 

◦ These candies have been linked to lead poisonings 

 

◦ Candies found to contain over 1.0 ppm lead 

 

 



Since 1994 candy imported from Mexico have been found 
to contain levels of lead that may pose a health risk 

In 1995 FDA would consider action against candy products that 
exceeded 0.5 ppm lead 

Recent findings (2006)  indicate adverse effects occur at lower 
blood levels than previously determined....FDA may consider 
action against products that contain lead in excess of 0.1 ppm 



 Inductively coupled plasma mass spectrometer (ICP-MS)  

◦ Argon plasma ionizes elements, m/z measured 

◦ Linear dynamic range over several orders of magnitude 

◦ Highly selective  

 Standards 

◦ 5 point curve to generate linear range 

 Closed vessel microwave digestion 

◦ Nitric acid/hydrogen peroxide 

 QC 

◦ Reagent blank 

◦ FAPAS check sample (lead in sugar) 

◦ FAPAS check sample (lead in chili sugar paste) 

◦ NIST SRM 1643e – elements in water ( not digested) 

 

 

 
 

 



Since 2004, 378 candy samples analyzed for 
lead 

 

66 were found to contain lead > 0.1 ug/g 
(ppm)   

 

2004-2013  17% violations 

 

2011-2013  4% violations 



Sampled in 2007 

990 ppm lead in stick 
350 ppm chromium 

<0.1 ppm lead in 
candy 

Lead Chromate 
PbCrO4 



Sampled in 2010 

990 ppm lead in stick 

<0.1 ppm lead in candy 



Lead 0.93 ppm 

Sampled in 2007 



Sampled in 2011 

0.15 ppm Lead 



 FDA guidance on lead in candy refers to only 
candy marketed to children 

 
◦ Does not include foods containing chili powder high 

in lead  

 

◦ Does not include sweetened foods high in lead 

 

◦ No action taken on other foods with lead above 0.1 
ppm 



 Lead chromate and Lead sulfate are used as 
pigments in the paint, ink and textile 
industries 

 

 Unscrupulous food producers use these 
products particularly in spice production 



Several cases of children poisoned by lead in spices 



Turmeric colored with lead 
chromate, a toxic chemical... 



Turmeric Powder 
 

Origin: Bangladesh 
 
 
 

Contains: 
 

Lead Chromate 
 

Lead 52.8 ppm 
Chromium 10.3 ppm 

 
Chromate Test = positive 



Turmeric Powder 
 

Origin: Bangladesh 
 
 
 

Contains: 
 

Lead Chromate 
 

Lead 146.0 ppm 
Chromium 30.0 ppm 

 
Chromate Test = positive 

 



Voluntary Recall 

Excessive Levels 

What is “Excessive Levels” ? 
 
What if the distributor refuses to 
recall voluntarily? 



Elevated Levels 

What is “Elevated Levels” ? 



 Many foods do not have FDA tolerances for 
acutely toxic contaminants 

 

 Terminology needs clarification 
◦ Tolerance 

◦ Action level 

◦ Level of concern 

◦ Excessive 

◦ Elevated 

 



 Virginia Greene 

 Thomas Tarantelli 

 Thomas King 



 Questions? 


