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ABSTRACT

The present job introduces to the Database (DB) procesed and organized by
elemental chemical composition reported for Sargassum samples (marine brown
macroalgae). The DB was obtained through a specialized documentary research
(period 1984-2022). The Excel archives could be seen at the AMyD (Administrador
de Manuales y Documentos, repositorio institucional) site licensed by the Facultad
de Quimica, UNAM:

hitps://amyd.quimica.unam.mx/course/view.php?id=6462
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INTRODUCTION

The origin and location of floating
Sargassum is related to the Northern Equatorial Recirculation Region (NEER), the
Sargasso Sea and the main currents (DCNA, 2019; Baker et al, 2018; Ferndndez
et al, 2017; Hinds, 2016).

The Sargassum taxonomy classification according to Puspita, 2017 is as
following:

Phylum: Ocrophyta

Class: Phaeophyceae

Order: Fucales

Family: Sargassaceae

Genus: Sargassum

Ecological value of the floating mats of the macroalgae: an
habitat for a great diversity of marine species, as arefuge and food (Hinds et al,

2016).
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OBJECTIVE

The aim of this job is to show the Sargassum Chemical Composition DB,
focused on the elemental analysis, as an analytical tool that could be used for
the management (collect, use and disposal) of the marine macroalgae. The
DB includes the analytical measurement process.
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METHODOLOGY

The specialized documentary research was performed using mainly the digital

platform hitp://www.bidi.unam.mx/ , licensed by the Direccidén General de
Bibliotecas, UNAM.

During the period through 1984-2022 were found 74 international references,
among them:

10 Journal of Applied Phycology scientific articles

3 Doctoral and 1 Master theses

4 Science of the Total Environment journal publications
4 Algal Research journal documents
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RESULTS AND DISCUSSION

The DB is a product of PAPIME ((Programa de Apoyo a Proyectos para la
Innovacién y Mejoramiento de la Enseiianza) Project 210820 (“Sargazo:
Contribucién de la Quimica Anadlitica desde la Docencia e Investigacion
Formativa”, period 2020-2021).

The DB was processed using Excel and it contains the next information:

a) DOI or access link

b) Aplication of the chemical composition analysis

c) Sampling sites

d) Sargassum analyzed species

e) Sample treatment

f) Analytical methodology (including certified reference materials if is it reported)
g) Chemical species analyzed and their concentration levels
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&« > C B httpsi/famyd.guimica.unam mx/coursefview phplid =662 &section=5
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Informacién del Proyecto
El presente sitio tiene como propésito presentar los avances académicos del primer afio del Proyecto PAPIME
PEZ10820 titulado "Sargazo: Contribucidon de la Quimica Analitica desde la Docencia e Investigacion Formativa"
Info de contacto:

mtjrs.papime2020@gmail.com / mtjrs@quimica.unam.mx

Base de Datos (reportados a nivel internacional) de Compaosicién Quimica de Sargassum (Procesamiento 2020 y 2021)

Fi
=i Base de Datos (Avances 20207

e
24 Base de Datos (Avances 2021)

- Avances 2020 Publicaciones m
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Figure 2. AMyD site for PAPIME 210820 Project with the Access to the Database
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Figure 3. Sargassum Chemical Composition (Elemental Analysis) Database
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The Table 1 displays reported data corresponding to period 2019-2022
about the several especies of Sargassum seaweed location:

a) At Caribbean: §. fluitans y S. natans

b) At Iberian Peninsula: S. muticum

c) At Southeast Asia: S. polycystum y S. spp (also found at Baja Califoria Sur, México by
Carrillo-Dominguez et al, 2002)

d) Other regions from Asia: S. fusiforme, S. fulvellum, S. wigthii, S. crassifolium y S. swartzii

e) Persian Gulf: S. ilicifolium, S. angustifolium y S. boveanum

f) At Africa: S. elegans Suhr 1840 y S. vulgare (also ocurrs at Costas de Brasil by Marinho-

Soriano, et al 2006)
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Tabla 1. Estudios de composiclén quimica (2019-2022) elemental en especles del género Sargassum.

Sitio de
Especie Amnalitos Técnica Analitica MRC Referencia
Muestreo
Quintana  Roo, As GFAAS IAEA-392 Oricga-Flores et
EXl o, )
Mexico cd Cu. Fe. Ph. Zn FAAS {Algas) al 2022
Quintana  Roo. | AL As Ba. B. Cu Abmte-Gaviria  at
.- . ICP-AES
Mexico Wi. Pb, Zn, Cd al. 2021
Al As, Ca, CL Cu .
. Es-2, Es4 | Rodrigues-
Caribe Fe, K. Mg, Mn, Mo, .
] . FXL-XRF {Materiales Martinez et al
Mexicano P. Pb, Rb, 5, Si, Sr, L
zeologicos) (2020)
Th.U. V. Zn
5. fuitans, Snatans Na. Mg ALK Ca V.
Port Roval. | Cr. Mn, Fe, Co, Ni, i
i Davis et al. 2021
Jamaica Cuw Zn, As Cd, Ba
Pb. U
ICP-MS
MNa, Mg, Al F. K, Ca,
V. Cr. Mn. Fe. Co, Ni,
Cu, Zn, As, CdHg
Consey Bay. Pb Thompson et al,
Barbados . 2020
Analizador
C,NO.H,. S clemental por
combustion
Na, K AES
Ca. Mg, Cu AAS Tomes et al, 2021
Pontevedra
cr.Cd. Pb ICP-MS
Espana -
Ca, K, Na, Mg, Cu, Alvarez-Vifas et
Pb, Hg. Cr. Cd al. 2019
5. mupticunr Mo, B, Zn, P, Cd, Co,
Ni. Mn, Fe, Mg, Ca, | ICP-AES
Figueira da Foz. | Cuw Na, Al K Rodrigues et al
Portugal C.H.S Anahzador 2019
elemental por
N
combustidn
Scbesi  Island. | Mn. Ba. Zn, Fe, Cu. Sumandiarsa et al,
) FAAS
Indonesia Se, Mo 2020
5 polveystum _
Manicani . Corales-Ultra  at
o Mi. Cu, Pb MP-AES
Island, Filipinas al. 2019
Cu. Ph. Zn FAAS
cd GFAAS
FF
Yogyakaria, - .
Sargassum spp ] F UV-Vis Dewi et al, 2019
Indonesia
Volumetria y UV-
c .
Vis
N Volumetria

Tablel. Sargassum Elemental
chemical composition reported
studies (2019-2022)
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Sitie de
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Especie Mucstre Amalilos Técnicn Analiticn MRC Referencin
- Wenzhon City. | As. Or. Od. O He. RS Su el al 302
. fieralorme Chiza Ph. 7n - elal X
As, Ca. OUd. CL Cu, F.
FAAS
Fe. M= P. Pb. Fn
5. fvel Tomgyeong: Che. et al (2020
h 1
et Kore Co.Cr, Mo Mz 5. 5e | KP-AES oL et ali S
Hg FIMS
Analizad
Tamil  Mado .
5. wigthii i C.HN5 elememal por Ajith el al, 2019
iz
combustian
LY wighlil, i K. Na. Ca Mp. Fe.
M anzar, Sn ) Thadhani = al
crassifalium, 5 Mo #n. Ca Nio Co.
Lanka 219
potveirum Or.5e. P As Od
ICP-MS
i i Mundapam Na. K. Ca Mg P Fe. Yoranandtam et
5. wightit, 5. rwartoi
Izedia Cu, Zn Mn al W19
5 dffcifoinm, 5 | (eshm  kland | Ca Mg Feo Mo, Oa FAAS Kordjaxi = al
angustifoiie Persian Gull In ) 12009y
Morthern (rmalt. | . Espectrometna [ 406 lalza o
5. boveanum . g, P ) Uddin et al. 201%
Kamait Alfa marima|
As, Lo Od Coo Cr. BORAOZ
Drarban,  South
5. clegans Sakr T840 AR Cu. Fe. Mg Mn Wi | ICP-AES ngido  vegelal. | Mapometal. 200%
Africa
Ph, S, £fn trebealp
Monufiz
i K. Ca. Mg Fe. 5 Matmosd & al
5. wlgare (onvernonate.
2019
Egyp
Analizador
Surgurram Brazilian Coast | O N elememal por (ouviéa etal. 2020

FF: Fotometria de emizian J

e flama

FAAS: Absorcidm Atdmica-Flama

GFAAS: Absorciom Atdmica-Home de frafiio
ICP-AES: Espectrometria de Emision Atdmica-Phsma Inductivamente Acoplado
ICP-M5: Especiremnetnia de Emision Alomica-Plasma Inductivamesse Acoplado a Mass

XRF: Fluorescencia de Rayes X

MP-AES: Especromeiria d: Emision Asdmica de Phsma por Microondas

FIME: Analizador de Mercanio por veccidn de Flajo
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Tabla 2. Estudios en México de composicidn quimica de macroalgas Sargassum (1998-2022)

Refersncla

Hive=les de concentrackén de

Sitla de Muesires Especls Analltas especies quimbcas analtzadas

ma’ko peso SECo

A5 B.5.230.2

Orlega-Flores el al, 2022 5. uftans, s, a2t
5.natans ©d, Cu, Fa, Pb, Zn o

Alrale-Gavina et al, 2021

Pueric Morekas,
Cuintana Roa, México

Fa = 00T a7h2
Fo =0.0S a 20,7
Zn= 0.0Z ad24a

Eargazzum spp (5.
natans ¥ 5.
Autans),

Al &=, Ba, B, Cd, Cu, NI, Pk, Zn

mo'ko

Al 3381 -61.53
As TE.45 - 115,65
Ba, 13.73 - 18.7
B 304.36 - 224.83
Cuw3.a3-45
Mi=LD a 2.5

Zn 3008 - 5054
Pb = LD

Cd 044 2 0.47

Rodriguaz-saninez e1al,
2020

Carine Maxicana
[Canicy Island, Puerta
Monelas, Cazumed,
Mahahual, Shinchoero,
Xahuaysol, Xcalak

E. Nutans 11, 5.
natans | y &
rialans Vil

All, A=, Ca, Cl, Cu, Fe, K, Mg, Mn,

Ma, P, Pb, Rb, S, 5L, Sr, Th, W, W,

Zn

P pESD SECO
Al =LD -300

A5 24-172

Ca 23, 2373 o 136, 1448
C1747-23101
Cu=LODa 340
Fe <LCDa 11

K 1950 - 45002
kg = LDD - 13862
Rim =0 - 123

Bic = LOD - T

P Z28 - 401
Fa<LODa3

Rb 30 - 143

S B4BZ -247T3
S144T - 2322

Er 1603 - 20064

Th 3-.23

uii-4a
W=LODai13

In =L aAdT

Cast=lancs-Ruslas =1 al,
200

Chubuma, Progresa ¥
Chicuub:, en el aslado
de Yucatan

Eargasso

Cu, Co, Fe, , Mg N, Zn

PTI PESD S£CO
Fe2Tri

Cu 208
In&eT
Coz03

" pesD
sS&Co
Kig 0.43

Uribe- Drazco et al, 2098

Barma de Cazonas,
Weracruz

=. vuigare

Cu, Cd, Cr, MI, F, Zn

meg/kg
Cu 3251
Cd 1.023
Cri4

I B.00
Pt B.002
Zn 17.004

Hemandez-Lapez, 2014

Cd Madero, Tam

Sargassum

k]
M4 A 455
C3a3a442
S 2023220

Cd Fillppo Herrera, 2013

Peninzula BC

3. horridum
Extracio algal

B. Ca, ClLFe, M, Ma, K. P. Zn

k]
c1.43
M O.m
P Q.12
K153

Cao.ni
Ha 0.08
cla.or
Fa 2.23
Zna.24

B B8

M1 JIRS-DQA-FQ-UNAM 202”2

Table 2. Sargassum Elemental

chemical composition reported by
Mexican Research (1998-2022)
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‘Carnliz =l al, 2012

Gojon-Baer &1 al, 1536

Carnlle-Deminguez =1 al,

Eahlade la Faz, ECS

Ca, Gu, Fe, Mg, Na, K, F,Zn

Ca, Cu, Fe, K, Mg, kn, Na, P, Fo,
n

Ca, Mp. . Ma, K.P K244
Ma 24.3
Cazz7
P 273
oMod g
Caav4-
7.20
POS-
=. harporizum, 5 053
e Ca, Cu, Fe, Mg, Na, K, P 2n, N::_'i; TEET
AN Cu 47
GE Fadi8.439
Mg 133
1.4
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The Certified Reference Materials (MRC) are not frequently employed. In the
table 1, are reported the followings:

a) Algae material: IAEA-392 e IAEA-446 (Produced by International Atomic Energy Agency )
b) Vegetable Tissue: BCR-402 (Institute for Reference Materials and Measurements)

c) Material geoldgico Es-2 y Es-4 (used to validate the analytical precission of the
methodology by X-Ray Flourescence (XRF)

The DB was procesed also to include information about molecular chemical
composition, including bioactive compounds studied for their properties with
applications in the food indusiry, medical treatments (cancer, diabetes,
cardiovascular diseases-CVD), beauty products, fertilizer, etc.

hitps://amyd.quimica.unam.mx/course/view.php?id=6462&section=7
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The processing of the DB was performed by Chemistry Undergraduate Students,
and it was identified some opportunities for improvement about the

acquisition of knowledge in the area of the analytical chemistry, corresponding
to the next terms:

a) Element, molecule, compound

b) Analyte, sample, matriz

c) Concentration units

d) Physical and chemical sample treatment

e) Certified reference material, accuracy, precision

f) Analytical technique, qualitative and quantitative analysis

The next link contains the reference of the DB presented in this job:
https://drive.google.com/drive/folders/1d23JéLeHzbTHJIRNJ?bU72M3jzKH PUg?usp=sharing
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CONCLUSIONS

It was processed the documentary research results found
for Sargassum elemental analysis studies through the
Database chemical composition. The two Excel archive
generated, could be lookup at the Site AMyD:

hﬂpst;//ar;\yd.quimica.unam.mx/course/view.php?id=662&se
ction=5.
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CONCLUSIONS

Sargassum analyzed species :

S. fluitans y S. safans, S. muticum, S. polycystum, S. spp,
S. fusiforme, S. fulvellum, S. wigthii, S. crassifolium y S.
swartzi, S. ilicifolium, S. angustifoliumy S. boveanum, S.
elegans Suhr 1840 and S. vulgare

Analysis from México:
1) Caribe: S. fluitans y S. natans
2) Gulf of México: S. vulgare
3) BCS: S. spp, S. horrindum, S. herporizum and S. sinicola

CISQM-PP-PO09 -
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CONCLUSIONS

Analytes:

Na, Mg, K, Ca, C, N, O, H, Al,B,V, Cr, Mn, Hg, Fe, Co, Ni,
Cu, In, As, Cd, Ba, Pb, U, CI, Th, Mo, P, Rb, §, Si, Sr, Se, Pd

Q]OPO, 210Pp

Analysis from México:
Major: Na, Mg, K, Ca, C, N, S

Al, B, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Cd, Ba, Pb, U, CI, Th,
Mo, P, Rb, S, Si, Sr, Pd

CISQM-PP-PO09
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CONCLUSIONS

The DB has dllowed to the undergraduate students
participating: to select their theses topics (and other
scholars projects) focused to the applications of
Sargassum macroalgae (as experimental and
monograph update formats)
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Figure 4. Sargassum fluitans (A) y Sargassum
natans (B) (Fernandez et al, 2017)

Figure 5. Sargassum arrival at Puerto Morelos, Q.
Roo (Photo by M.F. Leyvas A, Mayo 2021)

O INTERNACIONAL
1d Quimica de Mexico 2022 —m
irrice: FTIlecfrcas Poceas™

Modalidad Hibrida
L (=3 iad Aut r r

“—— CISQM-PP-PO09 o2,
MTJIRS-DOA-FQ-UNAM 2022 =



