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Mullet roes

A wide spectrum of fish roe products is
consumed throughout the world (raw or as
salted, smoked, or boiled products)

Mullet (Mugil cephalus) roe is regarded as a
delicacy

The salted and dried mullet ovary product is

produced in several countries in the world (known
with the name of “bottarga” in Italy, “karasumi” in Japan, and
“avgotaracho” in Greece)

{ & Among the Mediterranean countries, Sardinia (Italy)
W @ has a long tradition in making a high quality
=~ ¥ bottarga s
BB @ Popular in the international market -

).
N
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“Mediterranean caviar”
“Gold of Sardinia”
Final product of several treatments on
ovaries of mullets

To obtain a good bottarga is_an art that requires a
great deal of skill. Traditional and industrial
procedures

Bottarga has an amber colour and its unique chewy texture is due to its
peCUIiar ”pid CompOSition (WaX eSterS) Workshop on grey mullet aquaculture: state of the art and perspectives.
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In the Mediterranean countries, mullet bottarga is commonly eaten grated with
spaghetti, mozzarella, and vegetables or cut into thin slices with extra virgin olive ail
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Preparation of the salted and dried mullet ovary
_product (bottarga)

/.

:

Mullets are caught
at the end of summer
and the beginning of -
autumn (September- T —
October) Whole mature ovaries are removed from
the fish (eviscerated roes)

Ovaries are salted
@  with natural sea salt

Eviscerated roes are washed with water (to
remove bIOOd/bIOOd VesseIS) Workshop on grey mullet aquaculture: state of the art and perspectives.
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The final product can
_ , be sold as whole
===, Ovaries under vacuum

. Roes are pressed and
dried in rooms with
controlled humidity and
. temperature

Bottarga production with local fish is not sufficient to meet the demand
7

AREE DI PESCA FAO

The raw material is acquired from
distributors located in several
areas of the globe and is
processed (salted and dried) by
Sardinian companies (according to
tradition)
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Chemical composition of mullet raw roe

Food Chemistry 115 (2009) 891-896
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Percentage of total lipids [mol-%]"

Fishing area 1 Fishing area 2

Roe Bottarga Roe Bottarga OIeYI Oleate
Wax esters 71.7 60.5 75.9 65.3
Tracvlglycerols 6.0 4.5 11.9 T8
Phospholipids 13.8 0.9 Q.7 7.0
Free fatty acids 4.8 19.0 (0.0 12.8
Free fatty alcohols n.d. 36 n.d. 6.2
Cholesterol 3.7 24 20 272 Workshop on grey mullet aquaculture: state of the art and perspectives.
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Chemical composition of mullet raw roes

Food Chemistry 115 (2009) 891-896

Contents lists available at ScienceDirect -
(HEMISTQ Table 2

Food Chemist . .
v Fatty adds composition (%) of roe samples by GC

journal homepage: www.elsevier.com/locate/foodchem

Fatty acid Roe 1 Roe 2
Oxidative stability of lipid components of mullet (Mugil cephalus) roe 12:0 0,03 +0.01 0.02 + 0,00
and its product “bottarga” : - -
Antonella Rosa®*, Paola Scano®, M. Paola Melis ?, Monica Deiana?, Angela Atzeri®, M. Assunta Dessi?® ]4:‘] ]'E] 2 ﬂm 1 'E] 2 ‘lm
o e gt o s s v 4 o o . 4 s | 1520 0.1510.01 0.55 +0.01
: : 16:0 1030+0.29 1196 £0.24
- . 18:0 3.52+028 321+028
Fatty alcohols composition (%) of roe samples by GC 161 n—7 14.70 +0.18 2059 +0.12
Fatty alcohal Roe 1 Roe 2 18:1n-7 7.45+ 007 6.72 0,12
4:0 44209 3502 18:1n-9 1.71 £ 006 1794 £0.12
oo o Sai0 16:2 1.74£ 005 138 £0.04
) o - 16:3 1.06 £ 0.09 1.68 £ 0.02
16:0 492+ 27 559 +0.9 .
16:4 081 £0.15 0.32 £020
18:0 5.8+0.5 70+03
18:2n-6 1.33£ 010 0.94 & 0.06
16:1n—7 11.6+ 058 75%01 )
181 n_7 44403 2% +0.1 18:3n-3 047 x0.02 0.43 £0.03
. T - 18:3n-6 042 £0.04 034 + 0002
18:1n-9 2101 3B+02 184 n_3 2 90+ 106 0.25 + 002
il I Ui :Efaﬂ;li 20:3n -3 0.04 £0.01 0.06+ 0.01
— - 20:3n -6 022 +0.03 0.40 + 0.03
SFa, saturated fatty alcohols; MUFa, monounsaturated fatty alcohols, 20:4n -6 062004 EXYEIINE]
Mean and standard deviation of six samples. 20:5n -3 <:| 12752 015 4.33 20,02
22:4n-6 LY EL IR 18 E 1L
s : : 22:5n-3 et 0 (00 431 +010
Mullet roe lipids represent an important natL_JraI health source o_f long _chaln 296 n_ 12.93+ 018 2200 +0.14
omega-3 (or n-3) polyunsaturated fatty acids (n-3 PUFA), in particular sga 15.80 £ 0.48 17.35 £0.49
eicosapentaenoic acid (EPA, 20:5 n-3) and docosahexaenoic acid (DHA, 22:6 n-3), MUFA 29.87+ 020 4525+0.14
5-10 mg/g and 10-15 mg/g of fresh weight, respectively (17—21% of total fatty FUFA = AREES e
acids) SFA, saturated fatty acids: MUFA, monounsaturated fatty acids;

Workshop on grey mullet aquaculture: state of the art and perspectives.  PLIFA, polyunsaturated Bty acids.
\\ 14t May 2018, Palace Hotel, Bari (Italy) Mean and standard deviation of six samples.




Eicosapentaenoic acid
EPA (20:5n-3)

Docosahexaenoic acid

DHA (22:6n-3)

Long chain omega-3 (or n-3) polyunsaturated fatty
acids (n-3 PUFA), eicosapentaenoic acid (EPA,
20:5 n-3) and docosahexaenoic acid (DHA, 22:6
n-3), have an important role in human health:

« cardiovascular disease prevention

« tumor growth and metastasis decrease

« anti-inflammatory activity

« prevention of age-related cognitive decline

U. Gogus and C. Smith, Int. J. Food Sci. Technol., 2010, 45, 417-
436
G. Calviello et al., Biomed. Res. Int.,, 2013, 2013, 743171

Humans have a very limited ability
to synthesize these fatty acids
from the essential precursor a-
linolenic acid (18:3 n-3)

3 Double bonds

3th carbon

Pt

Dietary intake of these functional constituents z‘ﬁ 'i,,

a key aspect of human nutrition
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manufacturing
procedures

! Chemical co

mposition of mullet bottarga

the lower moisture level

) f o T
Proteins 35-57% i P — | B —— CPL
(freSh Welg ht) # . Food Chemistry I S v Research Paper
journal homepage: www.elsevier.cam/locate/foodche - 13C NMR, GC and HPLC characterization of lipid components NMR study of the lipid profile of mullet raw roe and bottarga
Lipids 25-300/ 0 Oxidative stability of lipid components of mullet (Mugil cephalus) roe o H“[L:L::"d ir::i%':):'“;[(‘”‘:"\""::‘I”":N':\l‘r:vcl N Pacla Scano'; Amonella Roser Emanuela Loocl, M. Assunta Dessf* and Adalfo Lalt
and s product “bottarga ol e i
Moisture 17-31% o ] | I e s =
il -89 .. g
@ NaCl >-8% ’_Ihe lipid class composition of whole or grated bottarga reflects that of raw roes
——— —— T — T T T
Ash 5-9%
: Whole bottarga Grated bottarga

= Wax 60-65% = \Wax 51-66%

= Triacylglycerols 4-8% = Triacylglycerols 7-10%

" Free fatty acids 13-19% " Free fatty acids 16-29%

" Free fatty alcohols 4-6% = Free fatty alcohols 20/,

" Free cholesterol 2-3% " Free cholesterol 2-49,

" Cholesteryl esters 0.3% = Cholesteryl esters 1.2%
Higher content of Bottarga samples show higher —\i4c 230325  mg/g Lipids 264-344 mg/g
FFA due to hydrolysis values O_f lipid cqmponer)ts Cholesterol 7-9 mg/g of Cholesterol 9-11 mg/g of edible
processes induced by per edible portion with edible portion (3% of total portion (2—4% of total lipids)

respect to fresh roes, due to lipids)
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. _Chemical composition of mullet bottarga

(carotenoids, a-tocopherol,
vitamin A and squalene)

Tkl 2 = P— cpL_ | TeRled y ]
Faity aloohols composition (%) of boltarga products by GC i EEE5. | Pty ackds chmposition (%) of battangs products by GC
Fatty aloohol Product | Product 2 s ey | ety Frodust 1 Product 2
e Ve iomes 12:0 0L03 4 0.01 0.04 £ 0.01
14:0 10.9 & 0.1 13 4+ 01 14:0 207L0.11 1.75 £ 0.06
15:0 3.1 & 0.0 33 4 02 1540 0L44 £ 0,08 0.524 0.02
16:0 528104 51T £ 04 16:0 10504019 1260 4+ 028
180 6.5 4 0] 75 4 0. 18:0 3184012 3.07 £ 0.07
16:1 -7 10,4 [k 0] 04403 e fLIs & s
B 1340 I 16:1 07 L?_;nzin:;.:u. 14.71 2035
151 m8 19 101 T 18:1 07 7.22L0.20 6234011
' - ' ' 18:1 29 10.61 £0013 13.70L 0,18
ST B L0S TR 20:1 a9 0.16£0.02 0.37 £ 0.4
MUEA — — 16:2 0L70 £ 0.03 0.56 4 0.02
16:3 1.46£0.14 0.63 40,18
#FA, saturaled fatty alcohols; MUFA, monounsaberased faity aloobals. Moan 16:4 1.98 £0.45 Trace
s sturdard devias : lex. i i : 18:2 06 1.27 £ 0.04 1584014
’ IR T S S el_evateq (n-3)/(n-6) ratio, 18:3 03 0L57 £0.02 0.97 £ 0.05
with  important  health 18:3 06 0,40 £0.01 0.38 £ 0,08
benefits 18:4 a3 1.42-£0.03 116 4008
: 20:3 a3 Trace 0.18 £ 0.03
Mullet bottarga represents an important p3.s 0.25 £ 005 0.15 40,00
natural source of long chain n-3 PUFA, EPA e i pE=nls
. _ 20:4 a L5550 2215010
(20:5 n-3) - 10-20 mg/g, and DHA (22:6 n-3)  1p5.3 . 5.40£0.17 6732031
- 18-30 mg/g of each edible portion 22:4 -6 EEES pECEDAL
225 o3 5852010 A0a01d
22:6 03 11.6240.20 15.28 4 1.03
) me oy [P ' SFA 16.77 £027 18.22 4+ 0.43
Bottarga is also a source of TR IRNERN Tom MLUFA 35.90 £ 0.32 35.01 £0.27
antioxidant compounds CH LA —aall e

Squalene (CaoHso)

SFA, saturaled fatty acids; MUFA, monounsaturaied faity acids; PUFA, polyun-
saturated falty acids. Mean and standard deviation over six samples.




n-3 PUFA are subject to |
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Modifications of the 'H NMR metabolite profile
of processed mullet (Mugil cephalus) roes
under different storage conditions

Paola Scano,®* Antonella Rosa,” Emanuela Locci,? Giorgia Manzo®
and M. Assunta Dessi”

rapid and/or extensive
oxidation (processing/storage):

“ potential alteration in
nutritional composition
and quality of food

“ generation of
compounds

toxic

Docosahexaenoic acid
DHA (22:6n-3)

| ' /
Bottarga samples during

storage (under domestic or local
market/supermarket conditions)

are subject to non-
enzymatic browning, a
process with controversial
effects on food and human
health

Eicosapentaenoic acid
EPA (20:5n-3)

Effect of Storage Conditions on Lipid Components
and Color of Mugil cephalus Processed Roes

Antonella Rosa, Paola Scano, Angela Atzeri, Monica Deiana, Simone Mereu, and M. Assunta Dessi

Food Science

- Effect of manufacturing
procedures (salting and
drying) on mullet

lipids

\\/

Workshop on grey mullet aquaculture: state of the art and perspectives.

14* May 2018, Palace Hotel, Bari (Italy)

roe w5

Salted and
dried roe

Time (months)
| I : : i 7
0 1 2 3 5 7
[ I ]
-20 °C
2-3 °C

Room temperature/absence of light

Room temperature/light
=

- Colour/oxidation of a grated
bottarga sample immediately after
preparation and during 7 months of
storage in different conditions




Oxidative stability of mullet roes/bottarga

Food Chemistry 115 (2008) B91-895
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= . = mmnmﬂlsum[hu lrhe Universita Studi di Cc lia Universitaria, S5 554, Km 4.5, 09042 Monserrato (CA). ltal
< 104 ' = : ‘ l l \
0 ' : y : — 120 - - 0.50
Roe 1 Bottarga 1 Roe 2 Bottarga 2 OEPA L 045
T .
100 T
B 50 - OSFA OMUFA oPUFA : ODHA L
45 4 — e L— f—
z ) — 035 =
Salted and E a0 - <= 80 2 = 1P 3
. e ] : B =
dried roe = 357 : 2= T : rm 0.30 o0
/ P ; Ew 60 : Loas Z &
1 <~ 25 : @ E : = = = 5
BE o] 23 N d e | boe 3
Raw and cured roes = s 55 40 : i |
ihi £ 10] : : — | [ 015
exhibited the same level - B ] B W 0 | Lo
. . ; w4 | . : o = .
0 ' b P s R |
Of Ilpld Compounds Roe 1 Bottarga 1 Roe 2 Bottarga 2 e Fa et I 005
cholesterol fatty 0+ o L g00
( 4 fig. 1. Values of the total saturated (SFa) and monounsaturated (MUFa) fatty i ” .
. Roe 1 Bottarga 1 Roe 2 Bottarga 2
a|COhO|S and fatty aCIdS) alcohols, expressed as percentage of total fatty alcohols (%), cholesterol (pg/mg

lipid) (A), the total saturated (SFA), monounsaturated (MUFA), and polyunsaturated

S e iR e () et RN o Mullet roe n-3 PUFA show a high oxidative
stability during processing

A significant amount of n-3 PUFA in mullet roe are
WE components. WE enriched in n-3 fatty acids have
a low degree of susceptibility to oxidation

The procedure to obtain bottarga did not affect the
level of n-3 fatty acids. Bottarga samples showed
similar oxidation than raw materials

Major biochemical change observed: increase of free
fatty aCIdS in bOtta I‘ga Samples, Ol‘lglnated from I|p|d Workshop on grey mullet aquaculture: state of the art and perspectives.
hyd ronsis (saIting procedure) 14" May 2018, Palace Hotel, Bari (Italy)
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— : Effect of Storage Conditions on Lipid Components
I—— rE 0D and Color of Mugil cephalus Processed Roes
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-

Bottarga

Time (months)
|

o
—
— N1

3 5 7
] l ]
2-3 °C

Room temperature/absence of light
Room temperature/light

7 months of storage - Bottarga samples
placed at room temperature in the absence
and in the presence of light showed a marked
browning process over time

Workshop on grey mullet aquaculture: state of the art and perspectives.
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¢

h 4
€

4l =

Battarga cobar (H)

Sorage time (month)

Figure 1-Color, expressed as H values, measured in the bottarga control
sample [Cirljand samples stored for 1,2, 3, and 7 mo at —20+C, 2 1o 3=,
roam temperature in the absence and in the presence of light. a = P =«
0.001; @ = P = 0.07 for both refrigerated temperatures versus Cirl {f =
12}). Digital images of the bottarga control sample (A] and samples stored
for 7 mo at —20 +C {B], 2 t0 3 *C (C), room temperature in the absence
() and in the presence of light (E) are also reported on the upper side of
the figure.

Different storage conditions did not significantly affect n-3 fatty acids and cholesterol

Oxidative stability of mullet roes/bottarga

A B Cholesterol O EPA
_ ODHA + HP S
E - i |.[ r-l { il
£z 30 =
= EP N "1 ) - 15 @
EE ﬁ ol ;l e ﬁ
| ‘ d =3
sr 10 4 L =
=2 | i i * %
E [ |I.J_‘ ; I—— — . L =
1 2 3 5 7
Crx inlmtion time {months)
B Room t /light
F 4 nr-
T o= -
é E. & LD ?
§:” 1 0
e
T T T
E A mlnlN i, -
Cirl 1 I 3 5 7
Oxidation tme {months)

Figure 3. Values of 205 m—3 (EPA), 226 n—3 (DHA), cholesterol
[ expressed as g my of edible portion ), and conjugated diene Gty acid
hydropercaides (HF) (nmol/mg of edible portion) meatured in the
bottarga control sample (Ctrl) and afber 1,2, 3, § and 7 months of
stomge at [ A) —20 °C and (B) room tempe rature under light exposune
a, < U000 by p o< 0000 and ¢, g < 0006 vemus Cel (n = 4).

levels (vs Ctrl). Significant hydroperoxide increase in all the storage conditions

Mullet bottarga is a stable natural source of n-3 PUFA — the correct preparation and proper
storage (at low temperatures) is essential to preserve bottarga from browning/oxidation

-20 °C



| Nutraceutical properties of mullet bottarga

:

The beneficial health effect of n-3 PUFA in humans is strictly correlated to
their ability to modify the cell membrane structure, tissue profile and to
affect cellular functions

Docosahexaenoic acid
DHA (22:6n-3)
I Eicosapentaenoic acid

EPA (20:5n-3)

Membrana plasmatica
Glicoproteina

Regiones

hidrofilicas b

. Regio es
hidrofobicas

/1 &'

Intestlnal eplthellal cells
L e Plasma Adlpose tissue

Cancer cell lines
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ACthlty in normal CE"S FOOD CHEMISTRY

Effect of Aqueous and Lipophilic Mullet (Mugil cephalus) Bottarga
Extracts on the Growth and Lipid Profile of Intestinal Caco-2 Cells

Antonella Rosa,* Angela Atzeri, Monica Deiana, M. Paola Melis, Debora Loru, Alessandra Incani,
Barbara Cabboi, and M. Assunta Dessi

Dipartimento di Biologia Sperimentale, Sezione di Patologia Sperimentale, Universita degli Studi di Cagliari, Cittadella Universitaria,
$S 554, Km 4.5, 09042 Monserrato, Cagliari, Italy

LAVORO ORIGINALE

A. Rosa, A. ATZERI, Bottarga di muggine come fonte di

M. DEtaNa, M.P. MELS, acidi grassi n-3: stabilita ossidativa e
b i EWVER A Inca, . Low, modulazione del profilo lipidico in
Giornale Italiano del Metabolismo ¢ della Nutrizione B CA#80L MA Desst

cellule epiteliali intestinali Caco-2

Differentiated Caco-2 cells are a model
of enterocytes, extensively used in
studies of intestinal absorption and
toxicity

Lipid/hydrophilic extracts Evaluation of cell viability and
were obtained from bottarga Uptake and effect of bottarga lipid composition and
samples with a different extracts in intestinal cells peroxidation in intestinal cell
browning/oxidation (monolayers of differentiated monolayers after 6-48 h of

- o . . .
&dm?gtﬂts eit,oszuee)c and room t Caco-2 cells) incubation with bottarga extracts

Workshop on grey mullet aquaculture: state of the art and perspectives.

14* May 2018, Palace Hotel, Bari (ltaly)



u n u y B man g G[_F___i 7
l Activity in normal cells £ LSty

Effect of Aqueous and Lipophilic Mullet (Mugil cephalus) Bottarga
Extracts on the Growth and Lipid Profile of Intestinal Caco-2 Cells

A 138 m - [RTu 1] tﬂlg.t : : “ . \\ £ gl ‘ g?rtg;glﬂé ilb({:;l’ ;‘\nlzlg«i; QZ;; 5{;2:;1 Deiana, M. Paola Melis, Debora Loru, Alessandra Incani,
TiHE ) T T 1 1 T f-. 3 H g 3 ?:F,;:::,‘;::]ti ii g‘;(:;:’ql&l:ii:;:}:n(l: J‘L{m:‘s. Patologia Sperimentale, Universita degli Studi di Cagliari, Cittadella Universitaria,
£ a0 & . 4 —
2 0 .
2 - Epithelial cells incubated s NG [ h
B ca o1 el ss L oz 4 with bottarga oil showed _ = =41\ 1 2| ,lzr-
Water el b1 R @S 2 4 anif h in £ \ — |n
e Mo fbemiract ol significant changes in fatty Zaw -
= -20°C room tlight acid composition but not in ;s : | 1 | :
B - r : cholesterol levels, with an 2, . +/| 1 : s
_ oo Q] ! . ki &t accumulation of EPA, DHA, & _ n bk
L om and 22:5 n-3 = N | | Cell
g “1 ——— . ) . " «  hydroperoxides
:‘_ ® bioavailability of bottarga Incubatian time (hours) were higher in
ol | | | | | | | n_3 PUFA in Intestlnal F20:4 C 7 18:1 ™ 206:3 n-9 16:1 mpDPA MEPA “ DHA ®*HP treated Ce”S, |n
Lipid Ctel 200 300 400 500 G0 TN HOO 1000 cells B I rela_tt;on_to tr":e
extracts Lipsidls fjuagmd) ° . f-E 100 oxidation o
the correct preparation/ H h bottarga oil
Figure 4. Viability, expressed ata percentage of the control, induced by proper storage IS A )
24 h of incubation with different amounte of the [A) aqueous E
(MeOH—11.0) and (B) kpophdic e Eeria ke e d necessary to  reduce § 40
Caco-2 cell cubture (alamur Ble assay) (n = 9). oxidation products and H
VA preserve the nutritional 0 | - - -
c Cirl f 18 4 4%
No tested bottarga extracts showed a properties Incuhatian fime. (hars)
toxic effect on intestinal cells Figure 5. Valuet (expressed ata percentage ofthe control) of (A) Bty acide 204, 18:1, 20:3 —9, 16:1, 22:5 n—3 (DPA), 20:5 m—3 (EPA), 226 n—3
. . (DHAY), conjugated disne fatty acid hydroperouid et [ HE') and (B) cholesterol meatured in differe ntisted Caco-2 control cells (Ct) and after &, 15, 24,
(differentiated Caco-2 cells) and 48 b ofincubation in the pretence of the lipid fraction (100 ig/mL) obtain ed fom the bottaga sample stoted at —20 °C. a, < 0001;b, p <0.01 ¢,

o < 006 versus Crl (1= 9).
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Potential anti-tumor effects of Mugil cephalus processed roe ! o

extracts on colon cancer cells

Antonella Rosa™ , Paola Scano”, Angela Atzeri®, Monica Deiana*, Angela Maria Falchi®
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The treatment of murine melanoma cells
(B16F10 cells) and human cervical
carcinoma cells (HelLa cells), for 24 h with
bottarga oil reduced the viability and
affected the fatty acid profile, with a
significant n-3 PUFA increase in treated cells

The bottarga oil is absorbed by cancer cells
and influences the cell growth and lipid

profile, confirming the potential role of this

Mediterranean food in cancer prevention
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Fig. B Representative images of red (cytoplasmic membranes) green
(lipid droplets, LDY and merged emissions of untreated-control (A} and
oil-trested {100 pg mL™Y) (B] Hela cells loaded with Nile red. NR-
fluorescent quantification of cytoplasmic membranes {C) and lipid dro-
plets (D) of Hela cells exposed, for 24 h, to different amounts (25, 50
and 100 pg mL™") of bottarga oil. Results are expressed as means + an-
dard devistion {SD) of three independent experiments involving dupli-
cate analyses foreach sample 8 =p<000L b=p<00Lc=p<005
versus Ctrl.
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Effect of a diet enriched with mullet
bottarga (10%) on the lipid profile of
plasma, liver, kidney, brain, and adipose
tissue of healthy rats

short term /n vivo bioavailability of n-3
PUFA when given in the form of wax
esters

extent of DHA and EPA absorption into
tissues

u\
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A diet enriched with Mugil cephalus processed

, roes modulates the tissue lipid profile in healthy

rats: a biochemical and chemometric assessment
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Animal model

A diet enriched with Mugil cephalus processed
roes modulates the tissue lipid profile in healthy
rats: a biochemical and chemometric assessment

Table 1 Levels of total lipids (TL) (expressed as mg per g diet), total
cholesterol (TC) (mg g}, u-tocopherol (x-Toc) (ug g~2), and conjugated
diene fatty acid hydroperoxides (HP) (pumoles per g) measured in control
diet (Ctrl diet) and diet supplemented with 10% bottarga (Diet Bott 10%). 0

Data are the means and standard deviations (sd) over 4 samples Rats fed a 10 /0

A Rosa** A Atzeri?® D. Putzu® and P. Scano®

bottarga
enriched-diet (5 days) showed

Bottarga diet did not result in an increase

TL TC a-Toc HP (umoles . ..
Treament  (mgg) (mgg) (gg)  pery) g? gxin‘? ;??;3 : lg:irrofodi(te:ose of total cholesterol levels in all tissues of
Ctrl diet 40.36 +1.25 |0.13 £0.01 | 38.10£2.65 2.50+0.78 the experimental rat group

Diet Bott 10% 32.34 +1.35 [0.83+0.06 | 38.12+1.99 1.70+0.08 No marked differences in the
total lipid amount in tissues of

« PA tissue «Liver " Kidney ®Brain ¢ Plasma

the two groups 15 600
Table 2 Values (expressed as mg per g diet) of the main unsaturated g0 . ™ Liver é * + L 500 g
fatty acids measured in control diet (Ctrl diet) and diet supplemented = = Kidney 1 T % 10 - L 400 =
with 10% bottarga (Diet Bott 10%). Data are the means and standard Z 50 Brain E E
deviations (sd) over 4 samples g, f e o 3
210 I % g 200
. - ) Diet Bott 10% [‘__{ ' E 100 g
Fatty acid Ctrl diet (mg g™ ) (mgeg ) A ‘0 C i B
16:1 n-7 0.15 + 0.02 543 + 0.17 0 : ; Ctrl Diet Diet Bott 10%
16:2 - 0.11 + 0.01 Ctrl diet Diet Bott 10% lal)-" A tissue & Liver ® Kidney 4« Brain ¢ Plasma5
b - 00000 Tal .o N
k — . + 0. ?? _3 T L 4 E
18:1 n-7 + 18:1 n-9 7.30+0.39 8.77 £ 0.23 § g 3,0 - " Flasma I § 40 - g
18:2 n-6 15.22 + 0.92 14.09 + 0.13 E‘§ = -3 E
18:3 n-3 1.76 + 0.08 1.91 + 0.07 B 2,0 - § 30 - =
18:3 n-6 0.01 £ 0.00 0.09 £ 0.01 ?? '§. 20 - 2 5
18:4 n-3 0.03 + 0.00 0.20 £ 0.01 :: 1,0 * é L1 &
20:3 n-3 + 20:3 n-6 0.04 +£ 0.01 0.15 + 0.03 =E ! 3 101 E§
20:4 n-6 0.05 £ 0.00 0.24 £ 0.02 B 0,0 ) D 0 - ‘ - 0 3
20:5 n-3 0.25 + 0.12 1.85 + 0.10 Ctrl diet Diet Bott 10% Ctrl Diet Diet Bott 10%
22:5n-3 - 1.10+0.21 Fig. 2 Values of the total lipids (TL) measured in liver, kidney, brain (A), plasma, and perirenal adipose (PA) tissue (B) and values of total cholesterol
22:6 n-3 0.59 + 0.03 2.15+£0.11 (C) and a-tocopherol (D) measured|in tissues of rats alimented with control diet (Ctrl diet) and diet supplemented with 10% bottarga (Diet Bott 10%).

**=P<0.01;* = P<0.05.




Bottarga supplementation

plasma, liver, and kidney

induced a marked
increase of n-3 PUFA, particularly EPA, in all rat
tissues, together with a 20:4 n-6 decrease in

Animal model
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A diet enriched with Mugil cephalus processed
roes modulates the tissue lipid profile in healthy
rats: a biochemical and chemometric assessment

A Rosa** A Atzeri® D. Putzu® and P. Scano®
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product with functional properties

Fig. 3 Values of unsaturated fatty acids measured in the plasma (expressed as pg ml™) (A), liver (B), kidney (C), and perirenal adipose (PA) tis
(D) (expressed as mg per g of tissue) of rats alimented with control diet (Ctrl diet) and diet supplemented with 10% bottarga (Diet Bott 1( to100, for Ctrl diet vs. Diet Bott 10% groups (5 components, R2Y = 075,

Mullet bottarga may be considered as a
natural bioavailable source of n-3 PUFA

and qualifies as a traditional food

mEPA
uDHA
u 22:5n-3
= 20:4 n-6

Fatty acid (% control)
-5583883%

Liver PA tissue

Brain
u Ctrl diet
[ Diet Bott 10%

Plasma  Kidney

o B

Diet enrichment with grated
mullet  bottarga induced
marked changes into the lipid
profile of rat tissues and their
enrichment with n-3 PUFA

Fig. 4 Values of EPA, DHA, 22:5 n-3, and 20:4 n-6 (expressed as % Ctrl
group value) measured in the brain, plasma, kidney, liver, and perirenal
adipose (PA) tissue of rats alimented with diet supplemented with 10%
bottarga (Diet Bott 10%) (A). PLS-DA of HPLC fatty acid data, normalized

Q2Y = 0.68). Score plot along the first 2 components. B = brain, L =

liver, K = kidney, PA = perirenal adipose tissue, P = plasma, D = diet (B),
and loading scatter plot (C).




Mullet bottarga has important
nutritional _properties as a
source of:

® Essential amino acids

®* Antioxidants

®* n-3 Fatty acids
beneficial health effects

\| /

A correct preparation and
proper storage is necessary
to preserve the nutritional
properties of this food
delicacy
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Conclusion

Low storage temperatures
are optimal for preserving
bottarga samples from lipid
oxidation and browning

Mullet bottarga qualifies as

a traditional food product THANK YOU
with  nutritional and FOR YOUR =~
nutraceutical properties ATTENTION
and potential health

benefits |
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