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Background on Mercury Pollution

In the Philippine setting, Hg
pollution is largely ass ociated
with Gold mining.

Hg leaks into the envir onment

A

due to faulty handling or W

intentional disposal into

waterways. £
Hg discharged into waterwa ys is e
transformed into methyl-Hg,
which is eaten by edible aquatic
species, or is absorbed by

humans directly from

contaminated drinking water.
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Background on Mercury Pollution

Hg water pollution levels in the
Philippines were found to be
beyond the 2 ug/ Liter limit in
filtered water samples in some i
monitoring locations. G S Y
~13.5metrictons of toxic Hg is (¥~ el auas
washed yearly into major rivers e |
..from Naboc to Kinking,.. into LA /| oo
the Davao Gulf. i
..Hg from Compostela Valley
drain into Butuan Bay.
..Hg-stained stream
sediments also threaten the I ot e e s 3 s e

Agusan River. eIl ER e State of //’Mdf’ IFES0 Lrs S ihthe
Ehilippines.” Oc JJJ/




Background on Sargassum Study
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7/ Alcordo et al (CDU 2008-09) found
experimental & field basis for using B =
Sargassum seaweed in clearing E T
heavy metals from water.

A promising animal lab trial was

performed, showing potential effects
of Sargassum treament of Hg -
contaminated water.

Methodological setbacks & pitfalls
detracted from the applicability of this
study — hence the decision to upgrade
the entire study the following year.
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Background on Sargassum Study
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.Re-visit & adequately answer °:ff§:;::iz..ffi
the original research question; |

.Use valid outcome measures ; ey

.Use an adequately powered E
study design;
.Eliminate / control confounders;

.Teach & apply CORRECT
statistical research principles ;

/ ...Do clinically relevant, student-
level, consultant-driven research
work !

Alcordo MC et al. “The Bio-absorvent Effeciivensss of 5 JfJ’JJJ/jm sp. On ]//—’fcijf/J
contaminatad Waiter, as measured oy Alourmin Lavals of YEz1E 0SS g T
(Alvino Mice). CDU Collage of Meadicing, Caou Dociors? Uiagsiiy 11ENAA0 08




Background on Sargassum Study
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7/ Can Sargassum seaw eed lower Hg
content of contaminated w ater?

a G. Alcordo, Cyﬁd O. Bequilla, Miriam D. Giger, Mark Anthony D. Medina,
ran \.,h stian C. Seidenschwarz, chael V. Yap, Roanne Marie L. Yu
nivi -

Instead of an INDIRECT APPROACH
at measurement (e.g., an ani mal WL

Cebu Doctors” University Hospital,

study), why not measure

contaminated water itself?.. And

DIRECTLY COMPARE post-treatment
Hg levels of water samples!

Processed Sargassum sp. showed

BIO-ABSORBENCY properties on
other heavy metals like Cd, Co, Cr &

Al (Voelkel, 2001; Davis, 2003 &
2004).
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Sargassum Bio-absorbency Study

Distilled water “stock” = 4 Liters.

Original 4-liter stock was divided into
TWO 2-liter treatment stocks.

Contamination was achieved using
elemental Hg - [ > 2 ug/ Liter ].

The treatment stock assigned for
experimental exposure was then given
6 grams of dried Sargassum weed
after an hour of Hg contamination.

Fifteen 100 mL random-sequence
samples were taken from each of the
2-liter stocks (N=30, 15 per group).




Sargassum Bio-absorbency Study

2 Liters H,O Stock _ ' 2 Liters H,O Stock

oL H,0 + Hg oL H,O + Hg + Sarg [N SRRt

5 samples 5 samples 5 samples 5 samples 5 samples 5 samples

on DAY 1 on DAY 2 on DAY 3 on DAY 1 on DAY 2 on DAY 3
CV AAS on CV AAS on CV AAS CV AAS on CV AAS on CV AAS

DAY 1 DAY 2 on DAY 3 DAY 1 DAY 2 on DAY 3

STATISTICAL METHODS: 2x3 ANOVA w/ all pair-wise adjusted t-Tests &
post-run power analyses




Sargassum Bio-absorbency Study

Testing of each 100 mL sample (N=30)

Original plan was a one-day run.
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Sargassum Bio-absorbency Study

Testing of each 100 mL sample (N=30)
Lab’s schedule conflicts = 3-day run!
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Sargassum Bio-absorbency Study

In order to remove the confounding effect of TIME OF RUN ...

Convert “TIME” into a second independent variable!
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Sargassum Bio-absorbency Study

In order to remove the confounding effect of TIME OF RUN ...
Convert “TIME” into a second independent variable!
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Table 2B. Pair-wise Comparison for Day of Testing*

7 of MeanHg | this group 1s significantly

Group samples (ugL) different from ...

Batch Day #1 10 0.877  |Batch Day #2, Batch Day #3

Batch Day #2 Z_ 0.308  |Batch Day #1, Batch Day #3

Batch Day #3 10 5.809  |Batch Day #1, Batch Day #2

*significant at 0=0.05

r




Sargassum Bio-absorbency Study

/" Dried Sargassum seaweed is a viable means of clearing
Hg-contaminated water (via BIO-ABSORBENCY).
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Table 2B, Pair-wise Comparison for Day of Testing*

7 of MeanHg | this group 1s significantly
samples (ng/L) different from ...
Batch Day #1 10 0.877  |Batch Day #2, Batch Day #3

Batch Day #2 Z_ 0.308  |Batch Day #1, Batch Day #3
Batch Day #3 10 5.809  |Batch Day #1, Batch Day #2

*significant at 0=0.05

Group

r




Sargassum Bio-absorbency Study

7/ Hg-clearing effect of Sargassum is TIME-dependent - i.e.,
the longer the exposure, the greater the Hg clearance.

Batch |
Batch |
Batch |
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