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MEASURING ELEMENTS IN TEA
WITH HANDHELD LIBS
Application of LIBS in Detecting Beneficial Elements & Contaminants in Tea Samples

B

efore Covid-19 hit the United States, Dr. Ying Guo, Dr. Seungjin Lee and Dr. Tae
Lee from Georgia Gwinnett College began a unique elemental analysis using
the SciAps Z-300 handheld LIBS: They tested five popular tea brands to quantita‐
tively determine the amount of both beneficial and contaminant elements in tea
commonly available in supermarkets. Since tea is one of the most popular bever‐
ages in the world, the GGC team hopes to provide solid advice on the amount of
tea that one should drink every day.
Seungjin Lee and Dr. Ying Guo

“By comparing with recommended daily
intake limits and reference dose, we’ll be
able to provide insights on daily consump‐
tion limits of tea in order to avoid too
much intake of toxic elements,” Guo says.
Even though their study was cut short by
the shutdown, their initial tests showed
that teas that we’ve come to assume are
natural and healthy for consumption
actually can contain some hazardous
elements that are toxic to the human
body. The elements of interest in the
study are Ca, C, Mg, Al, K, Sr, Na, Li, P, Si,
Cd and Cr. The SciAps handheld LIBS
Z-300 was able to identify them all.

low concentration. LIBS was able to
detect the presence of these metals in
all five samples.
The acceptable levels of these elements
for human consumption was used
for comparison.

The study is not complete, but the
authors are preparing for the next steps.
“(Before the shutdown), we obtained the
spectra of tea samples and were able to
qualitatively determine the elements
present,” Guo says. The next step will be
to calibrate and complete the quantita‐
tive analysis.

Beneficial and
contaminant elements
Minerals play an important role in main‐
taining the human body. For exam‐
ple, Ca helps with the functions of mus‐
cle contraction, enzyme activity, healthy
bones and teeth, blood clotting, trans‐
mission of nerve impulses, and regulat‐
ing heartbeat. K can help reduce risks for
certain diseases such as stroke, kidney
stones, and hypertension. Even though
those are beneficial elements to the hu‐
man body, there is still a suggested daily
intake limit.
Additionally, tea may be contaminated
by heavy metals, “either as a result of
uptake from soil or from atmospheric
dispersion due to vehicular or human
activities,” Guo states. This is what led
them to investigate the levels of both the
beneficial minerals (e.g., potassium and
calcium) and unwanted contaminant
elements (e.g., cadmium and chromium)
present in different tea brands. Heavy
metals can be highly toxic even at a very
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and Mg in all the five tea samples stud‐
ied. Depending on the brand, the ele‐
ments with lower relative abundance
vary. They include Al, K, Sr, Na, Li, P and
Si. Peaks for Cd and Cr are also observed
in all five tea samples, though with a
much lower relative abundance.

We look forward to the GGC team
continuing with their work when it is
safe for them to go back to the lab.

Elements in the daily cup
The GGC team pelletized the tea
grains from each tea brand. The inten‐
sities of emission spectra at different
wavelengths were measured to deter‐
mine the presence of elements of
interest in the samples. Results were
validated by inductively coupled
plasma mass spectroscopy.
The results provide insights on daily con‐
sumption limit of tea to avoid too much
intake of toxic elements.
In short, the three elements with the
highest relative abundance are Ca, C,
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