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Benefits of Spices
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• Useful
– Medicinal 
– Aromatic
– Flavorful

• Historical and cultural significance
– Using spices for thousands of years
– Binds the culture together

Photo credit: UNC-G 
Environmental Health 
Students
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Presenter
Presentation Notes
Over 95 percent of coffee/cocoa/spices and fish/shellfish products consumed in the United States are imported



https://www.ers.usda.gov/data-products/chart-
gallery/gallery/chart-detail/?chartId=79063
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Presenter
Presentation Notes
Note: “Spices, flavors, and salts had more than twice as great a share of all import refusals over 2005-2013 as in the earlier period, which may reflect a significant increase in spice imports, from 304 million kilograms in 1998 to 474 million kg in 2013 (USDA/Foreign Agricultural Service, 2015).” From Report: FDA Refusals of Imported Food Products by Country and Category, 2005–2013, March 2016, John Bovay, USDA



Why are some herbs and spices 
contaminated?

• Lead contaminated soils
• Airborne emissions from leaded gas
• Pollution, smelters, battery 

manufacturing plants 

• Contamination during processing
• Exterior lead paint
• Intentional adulteration
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STATE OF THE 
PROBLEM IN 
NC
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Product Reference Limits Agency Reference NC CLPPP 
Reportable 

Limits*

Spices 1 mg/kg New York State 
Department of 

Agriculture (Class II 
Recall)

https://www.astaspice.org/government-relations-
advocacy/public-policy-2/state-regulations/

1 mg/kg

Salts 2 mg/kg World Health 
Organization (WHO)

(CODEX STAN 193-1995) 
http://www.fao.org/fileadmin/user_upload/livestockgov/docume

nts/1_CXS_193e.pdf

1 mg/kg

Maximum daily intake 
for children from all 

foods

3 µg/ day US FDA https://www.fda.gov/Food/FoodborneIllnessContaminants/Metals
/ucm2006791.htm

1 mg/kg for 
any other 

edible 
substance 

Baby Formula 0.02 mg/kg World Health 
Organization (WHO)

(CODEX STAN 193-1995) 
http://www.fao.org/fileadmin/user_upload/livestockgov/docume

nts/1_CXS_193e.pdf

0.02 mg/kg

Candies 0.1 mg/kg US FDA https://www.fda.gov/Food/GuidanceRegulation/GuidanceDocu
mentsRegulatoryInformation/ucm077904.htm

0.1 mg/kg

Food coloring 10 mg/kg US FDA https://www.fda.gov/ForIndustry/ColorAdditives/ColorCertificatio
n/ucm423846.htm

1 mg/kg

Alternative Medicines None found 1 mg/kg

Cosmetics 10 mg/kg for lip 
products

US FDA https://www.fda.gov/cosmetics/productsingredients/potentialcon
taminants/ucm388820.htm

10 mg/kg

Lead in Edible Products: Guidelines for NC Lead Investigators

*At or above the NC CLPPP reportable limit, NC CLPPP will report the sample results to US Food and Drug Administration (FDA).
In NCLEAD, mark this as a Non-property Hazard Definite (Based on sample results from investigation) and attach photos, spice 
surveys, and spice lab results to the Child Event.

https://www.astaspice.org/government-relations-advocacy/public-policy-2/state-regulations/
http://www.fao.org/fileadmin/user_upload/livestockgov/documents/1_CXS_193e.pdf
https://www.fda.gov/Food/FoodborneIllnessContaminants/Metals/ucm2006791.htm
http://www.fao.org/fileadmin/user_upload/livestockgov/documents/1_CXS_193e.pdf
https://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/ucm077904.htm
https://www.fda.gov/ForIndustry/ColorAdditives/ColorCertification/ucm423846.htm
https://www.fda.gov/cosmetics/productsingredients/potentialcontaminants/ucm388820.htm
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Triggers for lead 
investigation

• Doctor or nurse referral for a child under 6 or 
pregnant woman

• NC General Statutes
§130A-131.5-131.9H

– Elevated blood lead 5-9 μg/dL 

– Confirmed lead poisoning > 10 μg/dL

9Photo credit: Getty Images

http://ehs.ncpublichealth.com/hhccehb/cehu/lead/docs/generalstatutes.pdf


EBL / Confirmed Visits
• Interview 
• Sketch residence
• XRF and environmental samples
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Breaking down cultural 
barriers 

• Most important to find 
source of lead. 

• Avoid judging religious or 
cultural beliefs. 

• What does the parent 
think is the source of 
lead? 

• Show empathy.
• Listen!
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What did these sites 
have in common?

• 71% were homes/apartments built after 1978

• Typically urban areas

• Children and mothers who consumed spices,     
supplements and foods later found to be positive 
for lead

• Families from many nationalities, but especially 
South Asian

• Spices and/or herbal remedies consumed daily

12
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Presenter
Presentation Notes
 



Lead Investigation Sites in NC with Product 
Sampling
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Yee, A. “Asian Americans in North Carolina.” March 2016. Institute for Southern Studies.

From 2000-2010, our population of Asian Americans grew by 85%!
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Presenter
Presentation Notes
Asian Indians make up > 25% of NC’s Asian American population.



Methods

• Time period: 2011 to 2018
– NC State Laboratory of Public Health (SLPH) purchased ICP-MS

• Collected: 
– Childhood blood lead levels from NCLEAD surveillance system

– Lead hazard information from investigation reports

– Laboratory sample results from NC SLPH 
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Presenter
Presentation Notes
In 2011, the NC SPHL purchased an Inductively coupled plasma mass spectrometry (ICP-MS) machine which can measure lead with an LOD of 0.1 mg/Kg (0.1 mg/kg), versus the flame atomic absorption spectrometer (AAS) which has an LOD of <15 mg/kg. However the FDA is only interested in looking at spices that are 1 mg/kg or greater and the NC SLPH does not have the resources necessary to test below this level, so they will not test anything that comes out to be < 1mg/kg. 



https://www.cdc.gov/mmwr/volumes/67/wr/mm6746a2.htm?s_cid=mm6746a2_e 16

https://www.cdc.gov/mmwr/volumes/67/wr/mm6746a2.htm?s_cid=mm6746a2_e


Highest average lead levels

• Nonfood items (ceremonial powders and topical remedies)
• Kumkum (average = 12,185 mg/kg; range = 0.4–140,000)
• Sindoor (average = 41,401 mg/kg; range = 0.1–130,000)
• Surma (68,000 mg/kg; only one sample collected)

• Edible items
• Saffron supplement (2,764 mg/kg; only one sample collected)
• Balguti Kesaria (an Ayurvedic medicine) (220 mg/kg; only one 

sample collected)
• Turmeric (average = 110.9 mg/kg; range = 0.05–890) had the 

highest average lead levels.
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Take away messages
• More than one fourth (28.8%) of the spices, herbal 

remedies, and ceremonial powders sampled contained ≥1 
mg/kg lead.

• Among the 61 children included in this report, the average 
screening (initial) BLL was 17.0 (±9.6) μg/dL, and the 
average diagnostic BLL was 15.2 (±7.0) μg/dL.

• In 7 of the 59 properties, spices, herbal remedies, and 
ceremonial powders were the only identified lead 
hazards. 

• Spices, herbal remedies, and ceremonial powders may be 
an important source of chronic lead exposure for children
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Spices/ food items with mean ≥1 mg/kg of lead (n=373)
Spice Number of samples Average lead 

content (mg/kg)
Range (mg/kg)

Baby cereal 2 17.6 1.2-34.0

Candy 5 10.6 0.03-25.9

Chili powder/ red pepper 22 8.1 0.05-110

Cinnamon 1 2.5 N/A

Coriander 9 4.8 0.05-39

Cumin 15 1.6 0.05-9.8

Turmeric 33 110.9 0.05- 890

Salt 4 6.62 0.05-26.0

Spice mix (All purpose) 6 10.9 0.15-23
20



Turmeric (India)

890 mg/kg  

• Grown near Nepal

• Root crushed in metal container with a hammer

• Dried in the sun for 3-4 days      

• Mailed to family and consumed for > 1 year

• Used on dried beans, vegetables and lentils 
21
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Ground Cloves
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• 23 mg/kg from Indian Store locally
• Grown in India, Pakistan, Sri Lanka
• Consumed for digestive problems
• Used to treat morning sickness with ginseng. 

Photo credit: UNC-G Environmental Health Students



Cinnamon (US)

• Infant consumed ¼ tsp to ½ tsp on mashed 
sweet potato, oatmeal, mashed bananas for 
6 months

• Ate oatmeal 1 X a day, mashed bananas, 
sweet potato  3 X per week 

2.5 mg/kg
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Chilies

1.4 mg/kg

21 mg/kg chilito en polvo

3.99 mg/kg chili garlic 
sauce
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Kabsa spice

• 19 mg/kg
• black pepper, cloves,

saffron, cinnamon, nutmeg, 
bay leaves
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Stone Flower

• Lichen used to flavor and thicken meals

• Also known as dagad phool, poota, kalpasi, 
Rathipachi, Kallupachi, Celeyam

• Result= 37.5 mg/kg lead

26
Photo credit: Donna Gilbird, REHS



Non-food substances with mean ≥ 1 mg/kg 
of lead (n=373)

Substance Number of 
samples

Average lead 
content (mg/kg)

Range (mg/kg)

Ash powder 1 19 N/A
Balguti kesaria 1 220 N/A
Incense 2 5.2 1.9-8.4
Kum kum 12 12,185 0.41-140,000
Pooja Powder 2 34 3.0-65
Rangoli (chalk) 2 2.9 1.60- 4.15
Saffron Supplement 1 2,764 N/A
Sindoor 7 47,315 0.11- 130,000
Vibuti 3 80.3 2.9-140

27

Presenter
Presentation Notes
30% of samples tested >= 1mg/kg lead



Alternative Medicines
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Mojhat ceremonial 
herbal drink (Egypt)

• Mom drank during pregnancy 
and breastfeeding

• Aids digestion

• 31 mg/kg 

29
Photo credit: Getty Images



https://www.fda.gov/Drugs/DrugSafety/ucm570237.htm 30

https://www.fda.gov/Drugs/DrugSafety/ucm570237.htm


NC Case Details

• Infant consumed Balguti kesaria
–2 pills per day over a period of 3 months for 

cough and to aid with digestion

–Child did not reach milestones 

–220 mg/kg of lead

31



Asafoetida powder
• Aids digestion, relieves colic, and other 

medicinal uses
• Ground giant fennel
• 1 mg/kg
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DILEMMA 1: Modeling vs. Real Life

33

Amounts and frequency of consumption 

Photo credit: Christy Klaus, REHS

Photo credit: Christy Klaus, REHS



Spice and Home Remedy Survey
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DILEMMA 2: Potential Co-exposures 
Ceremonial Powders And Cultural Objects
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Kumkum - 140,000 
mg/kg lead

Rangoli -110 μg/ft2 lead on 
sidewalk; 54 μg/ft2 front entry

Sindoor- 130,000 
mg/kg lead

Photo credit: Christy Klaus, REHS

Photo credit: Christy Klaus, REHS
Photo credit: UNC-G Environmental 
Health Students

Photo credit: UNC-G 
Environmental Health 
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Metal altar



DILEMMA 
3: 

Exposure 
Prevention

36Photo credit: Kim Gaetz
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Study 2: 
Preliminary 
Data for NC
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Lead Contamination (mg/kg) of Edible Products (N=382), by Country of 
Purchase
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Log Transformed Lead Contamination (Loge mg/kg) of Edible Products (N=382), 
by Country of Purchase
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Take away message

• Spices and teas purchased in India are more likely than those purchased from the 
United States to have lead levels in the range of ≥100 mg/kg lead.

• Based on preliminary analysis

4
1



NC CLPPP Actions Taken

• Created: 
• Spice and Herbal Remedy Survey
• Brochures and other educational 

materials
• Standard procedures for lead 

investigators in NC
• System of alerts in NCLEAD surveillance 

system for edible sources

• Quarterly conference calls with other 
lead poisoning prevention programs to 
standardize procedures nationally

42

Lead Sources Library 
(https://nchealthyhomes.com/lead-sources/) 

https://nchealthyhomes.com/lead-sources/


Tips for Lead Investigators
Collect the following information during the lead investigation because the 
product may be gone when results are reported:

• When the product was purchased

• City and store where the product was purchased (or website)

• Name of the product and the manufacturer

• Document everything on the label or container, including product codes or 

identifying marks 

• If possible, take photos of ALL parts of the labels and ALL sides of the 

container.
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Sample Collection Procedures

1. Collect at least 5 – 10 grams to allow for retesting if necessary.
2. Fill out a separate NC State Laboratory of Public Health sample 

chain of custody form.
3. Put Sample type= O for “Other” for all sample types outside the 

wipes, paints and soil matrices.
4. Put the name of the spice or substance in the Sample description.
5. Contact Chris Goforth at chris.goforth@dhhs.nc.gov with any 

questions.

44

mailto:chris.goforth@dhhs.nc.gov


Sample Analysis at the NC SLPH
• 1st run: Initial screening by Inductively coupled plasma -

optical emission spectrometry (ICP-OES) detects lead down 
to 15 mg/kg.

• 2nd run: Inductively coupled plasma - mass spectrometry 
(ICP-MS) detects lead down to 1 mg/kg or less.

• If you receive sample result back with “<15 mg/kg” and no 
notice of re-running the sample on the ICP-MS down to 1 
mg/kg, please contact the lab.
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Recording Non-Property Hazards in NCLEAD
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NCLEAD Non-Property Hazards Cont.
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Next Steps

Revise dietary survey based on feedback from lead 
investigators
Monitor data on new sources found
Report to FDA

48



Resources
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• NC Healthy Homes Website
• Lead Sources Image Library

https://nchealthyhomes.com/lead-sources/
• Spice and Home Remedy Survey

• English 
https://nchealthyhomes.com/files/2017/10/Spice_a
nd_HomeRemedySurveyFINAL_English.pdf

• Spanish
• https://nchealthyhomes.com/files/2017/10/Spice_a

nd_HomeRemedySurveyFINAL_Spanish.pdf
• Lead Poisoning Prevention Brochures

http://nchealthyhomes.com/lead-poisoning/
http://www.orangecountync.gov/415/Lead-Poisoning

Presenter
Presentation Notes
The state lab is considering doing a free test fro low income pregnant mother’s and breast feeding mothers. 

https://nchealthyhomes.com/lead-sources/
https://nchealthyhomes.com/files/2017/10/Spice_and_HomeRemedySurveyFINAL_English.pdf
https://nchealthyhomes.com/files/2017/10/Spice_and_HomeRemedySurveyFINAL_Spanish.pdf
http://nchealthyhomes.com/lead-poisoning/
http://www.orangecountync.gov/415/Lead-Poisoning


Federal Resources
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Food and Drug Administration (FDA) 
• Import Alerts  
https://www.accessdata.fda.gov/cms_ia/importalert_1143.html

• Recalls
https://www.fda.gov/safety/recalls/default.htm

• Guidance on Lead in Food, Foodwares, and Dietary Supplements
https://www.fda.gov/food/foodborneillnesscontaminants/metals/ucm2006791.htm

• Toxic Elements Working Group
https://www.fda.gov/Food/FoodborneIllnessContaminants/Metals/ucm604173.htm  

Consumer Product Safety Commission (CPSC)
https://www.cpsc.gov/

Photo credit: Getty Images

https://www.accessdata.fda.gov/cms_ia/importalert_1143.html
https://www.fda.gov/safety/recalls/default.htm
https://www.fda.gov/food/foodborneillnesscontaminants/metals/ucm2006791.htm
https://www.fda.gov/food/foodborneillnesscontaminants/metals/ucm2006791.htm
https://www.cpsc.gov/
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Questions

Kim Gaetz, MSPH, PhD
• kim.gaetz@dhhs.nc.gov
• 919-707-5902 

Photo credit: Getty Images
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