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not in adults

Bl 0 Mzl X

R OB e
g B . 41342002
L 3 4 0 F A~

sFL pdp  114#127 13p

r PR a4 ISP 15 TR
40% 10% 30% 10% 10%

f sk



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

%4 gioiEB e ;‘,"jw\:;“ﬁéiiﬁév’véﬁé’a’ TR gL RAFR

Green color drives rejection of crackers added with algae in children but not in

adults
L ER
2025/12/13
X X
1. %=
2. Mgz
3. 3
4. i
&

HERBFEHFTE-BYRERTIVEFOF MR AARARL DML G F ot
‘?ﬂ'?f'fa“ﬁiﬁ-zx\;’.i\?iﬁ‘t B BB SRR - BT LA A H E A0
W o AP EE A AR 5% 7 MR e AR DS R AR 4 i R
A > wv2d (n=114 > 8~11 & » 47.4% 5 % 3% ) o= 4 (n=108 > 18~67 f > 61.1% %
LH)HEMY nEE A FF TG oL EF Y EEAE £ 0 2 (CATA, Check-All-That-
Apply) =R &ichE F R R R T B o BRET 0 23 fod A e i d
4F4p 0L o ﬂJ‘ e 7 4F 5 % % (Lithothamnium calcareum) friFd ¥Rk 39 5 B4 ihfd gz
BYHReATTOEFRAPE T 'ﬁ‘“*ﬁ % ¢ W%k ~ ¥ 2 & (Palmaria palmata) -
#4 % (Saccharina latissima) &5z o 523 278 X (0 B A1 xr’ﬂéfﬂ]‘ v d 1R
FEORABRESRRM MBS LR ER T T > % RGN B RT) A &
AR AZEDRFe AFTHEP - FHFI- A nF o s v EFEHE 2T D
EEAFEAS GEASTHFES VA ALE NP - SRE e Ft R e R

BAEERE Glde B HERGF A B P g’r R s (FJ R

R ) Wit



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

B4z ¢ £ 4% (Liking) -~ /& % (Seaweed) ~ g F 4z (Sensory characterization) ~ &

# (Childhood) ~:E#:i§ &38 p ;= (Check-all-that-apply, CATA)



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

-~ HZ

ERACEFHE > HF VR T RESRS > P IESE 20 L RHP
B FHATDO S AGH S REEDEF RRIMER o Jkig (Algae) 75 - BF 2 E R
PAFDAF KRR OB PEFEIIMIL FREFRBAET - BAAA oy FAE
AL G H B R e { B Ay TR o 2t R HER RN
R SR RS SR SN TR R £ IIEED U
agE) ~Fd (g i AR i F (%3 % 0 Omega-3 = Omega-6) » v
MR E A E o Ry Fiow a2 £ (Gulldnetal, 2020) - gt 2 B F 4R~ 4R
AL FUR ~ 4F 1t frdiF # BB (Hosseinkhani et al., 2022 # 5 Rogel-Castillo et al.,
2023 & ; Vaughanetal,2022) - %X > e Baps At b > LE Br 08RG
R AR R RS S AR BT R T

o e

i

NT

&
BA PR R SAMEATEY X5 RD F5 08B LRLATE PR B

® &4 & 37 (Food Neophobia) =t bl#® » & 1~6 phkz B 7| 8% (Hazleyetal.,
2022) > BERE AR dARRE o PR BN AR @ SR T el §

FRELRDFLRS  DAGHER DL EF A REE T AP AR BRI
FER Do Eo > AERATRE (811 &) 5 § 7 FAFfo~ A Fa anbife
Bt ROoNZPFRAFHAPE DTG BF o ML NS4 BFEF R

MRARBELDELLIE P e s 51 ERET § xam;fﬁal’uF’“”?fJ- g s

R R P AR A &

-~ EE

1. z;é—‘ﬁ (Participants )

K3 22 pEA{ISREREFL s g RI RS A

3

IS4
\\?{r

AW ®in- T B A ko ALY ORGY X AR R s g ¥

4w 108 % (18~67 fi » TiaE#s 31.0+13.1 f » 61.1% 5+ 4+) » @ i

3



—

N

w

4

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

LK F-FRFE s m P fmag s ol 1 280 k- 91 FEF G a4
WA~ A R ek R R P R AT ED T A AR REL R
€ (n.94/22) et TRBEAHE Ay 7 E8F -
2. # %%+~ (Experimental Samples)
R BE O AR A
@ (Control) : %i;“]: do R Np enAR g o

c TR RE D RHGTY oe 5% (Wiw) 7 S < AR A 0 F R R

ST SRR AR R )50 7 ‘e > @ 3£ 1 Arthrospira platensis ( % ¢ % %2 j&/ green
Spirulina) -~ j¥_ Arthrospira platensis ¢ 4 &tehg-o B (§ ¢ L3 %k 3¢ / blue Spirulina
protein » & 3 # 3 g ¢ ) -~ ¥ k=% Palmaria palmata - #4/% % Saccharina latissima
fr 48 F % % Lithothamnium calcareum o i $# izt 4~ fE R A3 v 7 g # F P po 8
oo XA E R e FR AT (BldcgEd frh vk ) o

HRATRp T RS (ww) 24 1605% F %@ * o] $4 (00 31) ~1.5%
e ~ 1% @ (NaCl) ~1% # (F4%) ~7.5% {4~ - 28.5% #4-k (Rabitti
etal.,2024) o > H @ FH%FE S0 11 5% (wiw) gt ’L’ani,’Jt e R 0 U AR
P A= KR 2R 7 5% (Wiw) Heieds o~ 2 @8i4 cn 8 5 0 {4 8 &7 48 0 Redf
g P Ao []?e (Lucasetal., 2019) frisk ~ 17 F 0 & cnxkx ~ flfg{réiic
L ifjtﬁfé‘_.f‘:f];% 2% (wWiw) o pteb s ha BFgk2 wigisi 15 L2440 6 LA

ORI SR AR R e 5% (W) HoiEfe Al gk

A-
b
ol
*:1
N
g
A
‘g <
N
g
&
i

YRR F T I Y O R T

A& AT FI TP R R T Al 2 g gkih o
3. %+ 5 (Experimental Procedure )

DER TR LS PE - BEFEIRENSAR L 68 L] BANiE
TR Fr & 2323 o fe- tRmE (3 34 ‘é«"*‘lﬁt“%’%%"ﬁ) - R A

4



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Bl TREFEATEREAY FHIEOF IR ALY AL 0 B 2E HRER
BAL TP AR F AL RFHDPBAELD I P B ML P BFALE
BPRE e WA PRI BN AT SRR E LT AR A FRT 5 o
- EREBE AT SRR TR EAY BAmE PO R kb pE B

DT RIS ARG AT RO & 25 b

\ﬁ‘“ e

8 1 B o gt BTN T A Sl BRI
)

AP REAAFDRAEEVE c XART R AW FRTENRFPETHRT D
W IRl P e o 97 LR ikt 5 ekt (balanced design) sk &rf 2 A4 ST 1R
Ao NFEFDE R AR GG c P A e QA F B AOEFFEF L 30 240 2

W chfcdp i@ * Eye Question ##¥ (<4 59.4 - Logic8 BV » jm 7 ) 1T 4r T Mot f o
Mo A iy @ % Fizz k8 (M< & 2.31b > Biosystémes > Couternon » ;= | ) it ¥

SR TCRET: -

Moo Afr@d S e FO R BRAE TG @RS RS DA RS ?
(EREHAEPY P FL 28 AF2 KA BREHELY BEUL A R) o
B E 4R (OverallLiking) @23 @ % 7 230 E 4 (1= &% 4L 7= g%
W) oxAgr 7TERi (1=AEFEHK 7= BEEHK)
CATA (check-all-that-apply) Z# i &5 p 2 F % @ % ;Q% FEE T @Y
AR TR cCATA X e 3 23 BREBE T BAE(&/F ~4#4d ~Fd %
§ B ~paB 2 p R d )~ 12 B vRb rRerRE (R R ~ Bek o~ AORR K E
FEA FAR  BR S A R B A R TR 250) 4 BT (52

BRI EE G BH) o TRIEFRE 6 CPRT A A AR EE EREA



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

4o ke QI HREFEFR NG EEE LB PEEE (H]4e > Unnatural color= &
vt EpEd )

a4 B i€ % (FNS, Food neophobiascale) : 523 3 8 7 Sk ~ i & 23
e FNS %% A& (Laureati ~ Bergamaschietal.,2015) - :%F %5d 8 B3P 2= > H¥ 4

BLEPEITET M 4 BEAPFEITENERT M - ZFPRY 5 AdIHe PEsE

_|
L
prisy

"
o3
).L

‘%"\
W
\F"‘
=5
=

i
=k

%
[
|

= BB AP T R %
TN KA = - B T A%

S AR IR R A EL A e

THA KRR LA = - BEA S P OX %

THA KGR B =A B R R E A g)

# FNS & 2en® 2fade > 8P B3TREAK_8 3] 40 2 5% - AHARZ 47 84

FL
NN

TIEAX® ©

‘-‘41—

FAEB T GEHRFOKRSTF FNS A o 28 4% 7 10 Bt - 2P 5 B
At 05 BAf G F BRAEIER 7 - REZAEFRE > FRIC
1= T2 kR, F 7= T2¥FR, c20@3% > % FNS 2 2% 24p4e 5 8
PRERA~t 10 ] 70 2 B o« 2 AR E U R-A BB 23 A BBy i 2 e
> A s st 8~40 FRIPM & o
4. #dy~ 17 (Data Analysis)

fFF SRR R AR OREA S Yy S8R ZAPEEA (GLM)

A BAGCRANESR > SR EREY (S A ) s pu] (S /AT

4y

T32) ~fr8FRATERR (K7 ~F) 2 B3 75 5% 0 A &AL
(GLM) A28 4 457 S ¢ BATREY > 48 7 E8as] (24 feizd) ~ By (&
M2 T T 32) MR T P ER T L FF o P EE BB - fBE

(LS-means) fr32iE (SEM) tip B8 % - & GLM %7 & ¥ 2% (p<0.05)

P @AM E 0k i B eh Bonferroni 5% 1T R E {8 4 47 o CATA #Hcdpie 77

6



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Cochran 7 Q pl3& » #R{53:8 (77 Sheskin % =t AL HPIE > MR R AZ T &
R Bk FE £ & (Meyners & Castura > 2016) - /&4 17 (CA) foi A kA 47
(PCoA) #Ha# MW@ F > AW Wi AMTHRSER T HIEL B Dl i £
T AR B s B CATA Fpitiz BF e 535 o @ * SAS/STAT Szt sk e

XLSTAT :& 7 #icdp » 17 ©

—heIpH o S2E DR PR SIP AL L (F7 p<000l{-E & p<
0.01) o pteh»342% @3 27K AW FEZ 7 FREDES > A 247 HAERE
A Sant H 5 65% (p<0.001) (% 1) -GLM 2% %7 231 cha B AT

(FN) A~#iFs >4 (24 M=183; 24 M=134) » g2 fam 3y B %
- R o
2. #4045 & (Overall Liking )

BMA T o TG R0 ROHRATEF T RN ELY R RSB &
WP EREA - ALY TR SRR DERTETEE L -

B Eipehtk d 0 4 kA5 (M=5.65) A Lithothamnium calcareum 4% &
FgAtis (M=561) s e g pRe (M=556) 4002 o % ¢ L5 @iz
(M=5.24) P Eg a3t & —fg s g E (M=556) 4p 02 o

B # % etk & ¢ Saccharina latissima #%/% % 4452 (M =4.88) 4= Palmaria
palmata ¥k = &gz (M=459) hE 47 & A F Mt H @ 4k & o

BtulZ R o F4/95% (M=547>SEM=01) P &+ /%352 (M=504>
SEM =0.01) { & 483z o FNS £ #ici i€ ent ;é—‘g hE Byt~ (M=559> SEM =
01) P3¢ 54 (FN:M=523>SEM=0.1;FN: M=503>SEM=0.1) > =

HEg Tt Edfiy] S A FNLE (F=6.57;p<0.05) » f£uini & B4

Fd L ZAmEA PN T A AR A ALY RS FREFLE (B 1) -7
B T IR R L



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

AL B rRMERL D B8 AR AP T (T BEF (p<0.0001) - 2
7 (M=484>SEM=0.12) &2+ (M=565°SEM=0.12) - T LRI H
Bed PRGFHAITHELREFHS L (B 2) - BB 1357 HF -
3. E 4 & o % ehZRds F14  (Drivers of Liking and Rejection )

R TFHiipite : Cochran Q % %8 » 503 fo A A% A Ay 4 2
bor LR (£ 2) 23 & 23 BHRMEYTERA I3 BHRA XA 23 BHEY
FRA 21 BiRA o 2F AR E S TR S GBI F FEL > F] L ipLd

B R R B R gy 30 (Blrid ek R SOReERR) TR Rk B A R

>

o fRm o b EREHTE ORI (£ 3)
o v 5%# F]% (Positive Drivers) @ ##3%524 fo & ke » TEsg

(Crunchy) ~ T4, (Salty) 4= "4 ¢ vk ; (Toasted bread flavor) *fi it e nk
¥R SRR Fl A o gl it A & 2R 2 {r Lithothamnium calcareum 4% 7 i % » 48
BE o

f 5% F1% (Negative Drivers) @ & &# w7 § gognez T, (Bitter)
Tk, (Fish) ~ TRk, (off-flavor) fo "A , (Hard) 4p B o izl § 247 %
¢ 1% % - Palmaria palmata® ;# = % {r Saccharina latissima #&:% # 4p B e 7 /8
e

FRE LR DS R AR ALERP T IILHRFFE (f 6 BPE
W) o EEI A RFAPE TR O e SE FE o AN E 2T HE R
BAET S B M IEAs B - Ko
B B R (hp FIUTRRY ) M2ifed A i LT g B

o RTIERFALEELIIFAIRE B T AR CLIBMERE PE YA E

B

W

FengEg o KA HERREAL LR BE -
4. B RY g e

B W Rd H ST S LT P PRet 0 Flet A ER Y A0 E R A



10

11

12

13

14

15

Lithothamnium calcareum 4F 5 ‘= 45z 2508 ¢ chE W R EHReip§ - &2
4 H R o BEENH S 4T (32000mg/100g) A BERP T T - BT F 2

S ET R A

=

B d fs TREE AT av s s
B

ERALEP > 2F fra A ‘fﬁ?ﬁlﬁt?ﬁ&% 5% 7 e o+ 3] A4 i 2
FAR DR e R BT R S P RRERET EY R FORLEL

TR A %4 L3 PR RS Sl &
GO ET R SHTL DR PR LG RELT GRS g (bl
Lithothamnium calcareum) & p fEagen A (G4 B v ) » MRS F
Kl FHRE e RS RR wk RFHARE - BEE > 2R A 2 Wi
ERGEFTE-H o WAL TR EAR I RENTHIFE, oA Y Ao

Lithothamnium calcareum (g ¢ 7 s &g % &/4 ¢ ) & F¢ W5k dy (L7 374

o) SifREydex 2 ¢F kg s .



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

54

Ares, G., Deliza, R., Barreiro, C., Gim“enez, A., & G ambaro, A. (2010). Comparison of two
sensory profiling techniques based on consumer perception. Food Quality and
Preference, 21(4), 417-426. https://doi.org/10.1016/j.foodqual.2009.10.006

Batista, A. P., Niccolai, A., Fradinho, P., Fragoso, S., Bursic, I., Rodolfi, L., --- Raymundo,
A. (2017). Microalgae biomass as an alternative ingredient in cookies: Sensory, physical
and chemical properties, antioxidant activity and in vitro digestibility. Algal Research,
26, 161-171. https://doi.org/10.1016/j. algal.2017.07.017

van den Burg, S. W. K., Dagevos, H., & Helmes, R. J. K. (2021). Towards sustainable
European seaweed value chains: A triple P perspective. ICES Journal of Marine Science,
78(1), 443-450. https://doi.org/10.1093/icesjms/fsz183

Caporgno, M. P., & Mathys, A. (2018). Trends in microalgae incorporation into innovative
food products with potential health benefits. Frontiers. Nutrition, 5.
https://doi.org/10.3389/fnut.2018.00058

Chow, C. Y., Bech, A. C., Sgrensen, H., Olsen, A., & Bredie, W. L. P. (2024). Food texture
preferences in early childhood: Insights from 3-6 years old children and parents. Food
Quality and Preference, 113, Article 105063. https://doi.org/10.1016/j.
foodqual.2023.105063

Espinosa-Ramirez, J., Mondrag “on-Portocarrero, A. C., Rodriguez, J. A., Lorenzo, J. M., &
Santos, E. M. (2023). Algae as a potential source of protein meat alternatives. Frontiers
in Nutrition, 10. https://doi.org/10.3389/fnut.2023.1254300

Guiry, M. D. (2012). How many species of algae are there? Journal of Phycology, 48, 1057—
1063. https://doi.org/10.1111/].1529-8817.2012.01222.x

Gull“on, B., Gagaoua, M., Barba, F. J., Gull “on, P., Zhang, W., & Lorenzo, J. M. (2020).

Seaweeds as promising resource of bioactive compounds: Overview of novel extraction

10



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

strategies and design of tailored meat products. Trends in Food Science & Technology,
100, 1-18. https://doi.org/10.1016/j.tifs.2020.03.039

Hazley, D., Stack, M., Walton, J., McNulty, B. A., & Kearney, J. M. (2022). Food neophobia
across the life course: Pooling data from five national cross-sectional surveys in Ireland.
Appetite, 171, Article 105941. https://doi.org/10.1016/j. appet.2022.105941

Helland, S. H., Bere, E., Bjgrnara, H. B., & @ verby, N. C. (2017). Food neophobia and its
association with intake of fish and other selected foods in a Norwegian sample of
toddlers: A cross-sectional study. Appetite, 114, 110-117. https://doi.org/10.1016/].
appet.2017.03.025

Hosseinkhani, N., McCauley, J. I., & Ralph, P. J. (2022). Key challenges for the commercial
expansion of ingredients from algae into human food products. Algal Research, 64,
Acrticle 102696. https://doi.org/10.1016/j.algal.2022.102696

Koli, D. K., Rudra, S. G., Bhowmik, A., & Pabbi, S. (2022). Nutritional, functional, textural
and sensory evaluation of Spirulina enriched green pasta: A potential dietary and health
supplement. Foods, 11(7), 979. https://doi.org/10.3390/foods11070979

LARN. (2014). Livelli di Assunzione di Riferimento di Nutrienti ed Energia,4th ed.; Societ’a
Italiana di Nutrizione Umana (SINU): Milano, Italy.

Laureati, M., Cattaneo, C., Bergamaschi, V., Proserpio, C., & Pagliarini, E. (2016). School
children preferences for fish formulations: The impact of child and parental food
neophobia. Journal of Sensory Studies, 31(5), 408-415.

Laureati, M., Cattaneo, C., Lavelli, V., Bergamaschi, V., Riso, P., & Pagliarini, E. (2017).
Application of the check-all-that-apply method (CATA) to get insights on children’s
drivers of liking of fiber-enriched apple purees. Journal of Sensory Studies, 32(2),
Avrticle e12253. https://doi.org/10.1111/joss.12253

Laureati, M., De Boni, A., Saba, A., Lamy, E., Minervini, F., Delgado, A. M., & Sinesio, F.

(2024). Determinants of Consumers’ acceptance and adoption of novel food in view of

11



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

more resilient and sustainable food systems in the EU: A systematic literature review.
Foods, 13(10), 1534. https://doi.org/10.3390/foods13101534

Laureati, M., Morin-Audebrand, L., Pagliarini, E., Sulomt-Ross e, C., K~ oster, E. P., &
Mojet, J. (2008). Food memory and its relation with age and liking: An incidental
learning experiment with children, young and elderly people. Appetite, 51(2), 273-282.
https://doi.org/10.1016/j.appet.2008.02.019

Laureati, M., Pagliarini, E., Gallina Toschi, T., & Monteleone, E. (2015). Research
challenges and methods to study food preferences in school-aged children: A review of
the last 15 years. Food Quality & Preference, 46, 92—102. https://doi.org/10.1016/
j.foodqual.2015.07.010

Laureati, M., Sandvik, P., Almli, V. L., Sandell, M., Zeinstra, G. G., Methven, L., &
Proserpio, C. (2020). Individual differences in texture preferences among European
children: Development and validation of the child food texture preference questionnaire
(CFTPQ). Food Quality and Preference, 80, Article 103828. https://doi.
0rg/10.1016/j.foodqual.2019.103828

Laureati, M., Spinelli, S., Monteleone, E., Tesini, F., --- Pagliarini, E. (2018). Associations
between food neophobia and responsiveness to “warning” chemosensory sensations in
food products in a large population sample. Food Quality and Preference, 68, 113-124.

Lawless, H. T., & Heymann, H. (2010). Sensory evaluation of food: Principles and practices.
New York Inc: Springer-Verlag.

Liem, D. J., Mars, M., & de Graaf, C. (2004). Consistency of sensory testing with 4- and 5-
year-old children. Food Quality and Preference, 15, 541-548. https://doi.org/
10.1016/j.foodqual.2003.11.006

Liem, D. J., & Mennella, J. A. (2003). Heightened sour preferences during childhood.
Chemical Senses, 28, 173-180. https://doi.org/10.1093/chemse/28.2.173

Lucas, B. F., Morais, M. G., Santos, T. D., & Costa, J. A. V. (2018). Spirulina for snack
12



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

enrichment: Nutritional, physical and sensory evaluations. LWT, 90, 270-276.
https://doi.org/10.1016/j.Iwt.2017.12.032

Lucas, B. F., da Rosa, A. P. C., de Carvalho, L. F., de Morais, M. G., Santos, T. D., & Costa,
J. A. V. (2019). Snack bars enriched with Spirulina for schoolchildren nutrition. Food
Science and Technology, 40, 146-152. https://doi.org/10.1590/ fst.06719

Lukasewycz, L. D., & Mennella, J. A. (2012). Lingual tactile acuity and food texture
preferences among children and their mothers. Food Quality and Preference, 26, 58—66.
https://doi.org/10.1016/j.foodqual.2012.03.007

Lynch, C., Kristjansdottir, A. G., Te Velde, S. J., Lien, N., Roos, E., Thorsdottir, I.,
Krawinkel, M., DeAlmeida, M. D. V., Papadaki, A., Hlastan Ribic, C., Petrova, S.,
Ehrenblad, B., Halldorsson, T. 1., Poortvliet, E., & Yngve, A. (2013). Fruit and
vegetable consumption in a sample of 11-year-old children in ten European countries—
The PRO GREENS cross-sectional survey. Public Health Nutrition, 17(11), 2436-2444.
https://doi.org/10.1017/S1368980014001347

Meyners, M., & Castura, J. C. (2016). Randomization of CATA attributes: Should attribute
lists be allocated to assessors or to samples? Food Quality and Preference, 48, 210-215.
https://doi.org/10.1016/j.foodqual.2015.09.014

Naes, T., Brockhoff, P. B., & Tomic, O. (2011). Statistics for sensory and consumer science.
John Wiley & Sons Ldt.

Nunnally, J., & Bernstein, D. I. H. (1994). Psychometric theory. McGraw-Hill Companies
(Incorporated).

"Ozbal, B., Celekli, A., Giin, D., & Bozkurt, H. (2022). Effect of Arthrospira platensis
incorporation on nutritional and sensory attributes of white chocolate. International
Journal of Gastronomy and Food Science, 28, Article 100544. https://doi.org/
10.1016/j.ijgfs.2022.100544

Pliner, P., & Hobden, K. (1992). Development of a scale to measure the trait of food

13



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

neophobia in humans. Appetite, 19(2), 105-120. https://doi.org/10.1016/0195-
6663(92)90014-W

Rabitti, N. S., Bayudan, S., Laureati, M., Neugart, S., Schouteten, J. J., Apelman, L., Sermin,
D., & Sandvik, P. (2024). Snacks from the sea: A cross-national comparison of
consumer acceptance for crackers added with algae. European Food Research and
Technology, 250(8), 1-17. https://doi.org/10.1007/s00217-024-04530-y

Raggio, L., & Gambaro, A. (2018). Study of the reasons for the consumption of each type of
vegetable within a population of school-aged children. BMC Public Health, 18, 1163.
https://doi.org/10.1186/s12889-018-6067-4

Rioux, C., Picard, D., & Lafraire, J. (2016). Food rejection and the development of food
categorization in young children. Cognitive Development, 40, 163-177. https://doi.
0rg/10.1016/j.cogdev.2016.09.003

Rocha, C., Ribeiro, J. C., Lima, R. C., Prista, C., Raymundo, A., Patto, M. C. V., & Cunha,
L. M. (2021). Application of the CATA methodology with children: Qualitative
approach on ballot development and product characterization of innovative products.
Food Quality and Preference, 88, Article 104083. https://doi.
org/10.1016/j.foodqual.2020.104083

Rogel-Castillo, C., Latorre-Casta neda, M., Mu noz-Mu noz, C., & Agurto-Mu noz, C.
(2023). Seaweeds in Food: Current Trends. Plants, 12(12), 2287. https://doi.org/10.3390/
plants12122287

Sandvik, P., Laureati, M., Jilani, H., Methven, L., Sandell, M., H"ormann-Wallner, M., &
Almli, V. L. (2020). Yuck, this biscuit looks lumpy! Neophobic levels and cultural
differences drive children’s check-all-that-apply (CATA) descriptions and preferences
for high-fibre biscuits. Foods, 10(1), 21. https://doi.org/10.3390/ foods10010021

Santos, T. D., Freitas, B. C. B., Moreira, J. B., Zanfonato, K., & Costa, J. A. V. (2016).

Development of powdered food with the addition of Spirulina for food supplementation

14



[

10

11

12

13

14

15

16

of the elderly population. Innovative Food Science & Emerging Technologies, 37, 216—
220. https://doi.org/10.1016/j.ifset.2016.07.016

Shahbazizadeh, S., Khosravi-Darani, K., & Sohrabvandi, S. (2015). Fortification of Iranian
traditional cookies with spirulina platensis. Annual Research & Review in Biology, 144-
154. https://doi.org/10.9734/ARRB/2015/13492

Trentacoste, E. M., Martinez, A. M., & Zenk, T. (2015). The place of algae in agriculture:
Policies for algal biomass production. Photosynthesis Research, 123(3), 305-315.
https://doi.org/10.1007/s11120-014-9985-8

Vaughan, K., Ranawana, V., Cooper, D., & Aceves-Martins, M. (2022). Effect of brown
seaweed on plasma glucose in healthy, at-risk, and type 2 diabetic individuals:
Systematic review and meta-analysis. Nutrition Reviews, 80(5), 1194-1205. https://
doi.org/10.1093/nutrit/nuab069

Wu, J. Y., Tso, R., Teo, H. S., & Haldar, S. (2023). The utility of algae as sources of high
value nutritional ingredients, particularly for Iternative/complementary proteins to
improve human health. Frontiers in Nutrition, 10, 1277343. https://doi.org/10.3389/

fnut.2023.1277343

15



e
Table 1. Participants’ consumption of algae products (answers to questions are reported as % of “Yes”);
p-values according to Chi-square test.
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Table 1

Participants’ consumption of algae products (answers to questions are reported
as % of “Yes™); p-values according to Chi-square test.

Questions Age group

Adults  Children  p-value

Have yvou ever consumed algae in the past? (%

Yesz)

p<
In sushi 80.6 54.4 0.001
As snack (e.g. crackers, crisps) 16.7 7.0 p < 0.01
I've never consumed algae or products made p <
with algae 0.5 34.2 0.001
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Table 2. Cochran’s Q test performed on each CATA attribute for children and adults. Pvalues in bold
are significant (p < 0.05).
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Table 2

Cochran’s () test performed on each CATA attribute for children and adults. P-
ralues in bold are significant (p < 0.05).

Sensory attributes Children p-values Adults p-values
Golden/yellowish color <0,0001 <0,0001
Brownish color <0,0001 <0,0001
Blue color <0,0001 <0,0001
Green color <0,0001 <0,0001
Thick (appearance) 0,093 0,025
Speckled <0,0001 <0,0001
Unnatural color <0,0001 <0,0001
Oily flavor 0,003 <0,0001
Off-flavor <0,0001 <0,0001
Fish flavor <0,0001 <0,0001
Spinach/grassy flavor <0,0001 <0,0001
Mushroom flavor 0,113 0,000
Toasted bread flavor <0,0001 <0,0001
Bitter <0,0001 <0,0001
Sweet 0,001 0,036
Salty 0,402 0,032
Umami <0,0001 <0,0001
Bland flavor 0,123 <0,0001
Spicy flavor 0,341 0,023
Dry 0,112 0,456
Crunchy 0,481 0,530
Brittle 0,519 0,002
Hard 0,066 <0,0001

Table 3. Contingency table built from CATA data by children and adults.
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Table 3
Contingency table built from CATA data by children and adults.

Age Samples Appearance Taste/Flavor Texture
group Golden Brownish Blue Green Unnawral Thick Speckled Bitter Sweet Salty Umami Olly Off  Fish Spinach  Mush  Toasted  Bland Spicy Dry Crunchy Britde Hard
color  color color color  color flaver grassy  room  bread

Children Control 102 1 o o 5 18 76 3 15 44 2 32 4 1 4 7 60 26 2 32 85 24 28
Lithothamnium 96 6 o o 6 25 75 4 23 44 1 48 4 2 5 1 64 20 3 40 86 24 22
.
Palmaria 63 21 o 20 15 13 97 12 7 48 13 26 16 28 27 10 35 28 2 43 78 18 37
palmara
Saccharina L. 62 20 o 18 23 22 96 18 9 50 10 33 16 10 24 5 38 20 7 43 76 18 32
Blue Spirulina 6 6 71 29 46 16 50 4 16 47 6 33 6 6 22 5 40 15 5 37 83 25 22
Green Spu’ulina 1 8 4 106 26 15 21 18 13 38 7 29 13 15 47 7 26 27 5 45 54 19 28

Adults Gontrol 105 o o 0 o 14 34 2 13 29 3 60 3 1 2 3 71 43 2 33 &5 35 30
Lithothamnium 99 4 o o 2 9 32 1 11 27 4 57 5 2 1 3 75 42 2 34 85 38 30
.
Palmaria 59 23 o 13 3 5 77 7 5 35 27 15 29 73 35 9 20 10 1 30 89 31 33
palmata
Saccharinal 60 13 1 24 5 10 59 13 4 39 22 28 21 31 35 17 38 25 3 28 79 24 45
Blue Spirulina 4 o 81 13 a8 4 36 4 12 34 15 30 9 5 2 7 59 33 5 27 B4 45 10
Green Spirulina 0 3 3 106 17 5 4 12 & 24 16 24 17 12 72 16 34 27 9 36 82 a1 16
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Fig 1. Mean hedonic ratings (+ SEM) by age group and by sex. Different letters indicate significant

differences according to Bonferroni post-hoc test.
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Fig. 1. Mean hedonic ratings (+ SEM) by age group and by sex. Different letters indicate significant differences according to Bonferroni post-hoc test.

Fig 2. Mean hedonic ratings (= SEM) by age group for the six algae-added crackers. Different letters

indicate significant differences according to Bonferroni post-hoc test (p<0.05).
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Fig. 2. Mean hedonic ratings (- SEM) by age group for the six algae-added crackers. Different letters indicate significant differences according to Bonferroni post-hoc

test (p<0.05).
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Fig 3. a-b. Symmetric plot based on CATA descriptions of the six cracker samples by children (n =

114) and adults (n = 108).
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Fig. 3. a-b. Symmetric plot based on CATA descriptions of the six cracker samples by children (n = 114) and adults (n = 108).
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Fig 4. a-b. Principal coordinate plot based on CATA descriptions and liking of six cracker samples
evaluated by children (n = 114) and adults (n = 108) for the six samples.
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Fig. 4. a-b. Principal coordinate plot based on CATA descriptions and liking of
six cracker samples evaluated by children (n = 114) and adults (n = 108) for
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Fig 5. a-b. Liking mean impact plot representing the impact of sensory descriptors from the CATA
list on the overall liking of the six cracker samples for children (n = 114) and adults (n = 108) (b).
The red bars to the left of 0 indicate that the attribute’s presence was correlated to decreases in
overall liking while the blue bars to the right of 0 indicate that the attribute’s presence was correlated
to increases in overall liking. Only attributes that resulted in significant increase or decrease in
overall liking are present. (For interpretation of the references to color in this figure legend, the
reader is referred to the web version of this article.)
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