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Effect of Dried Wolffia Supplementation on the Quality of Thai Custard Dessert
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The purposes of this research were to (1) study the effect of varying drying times on the
quality of dried Wolffia powder and (2) determine the appropriate amount of Wolffia powder for
supplementing the Thai custard. The results of drying Wolffia at 60°C for 0, 2, 4, 6, and 8 hours
showed that the best quality of Wolffia for developing the Thai custard dessert was achieved at
a drying time of 8 hours. The dried Wolffia had a statistically significant decrease in lightness (L¥),
redness (a*), and yellowness (b*) values (p<0.05). The water activity of the dried Wolffia was 0.33,
whereas the protein, fat, dietary fiber, ash, and moisture content were 19.51, 2.80, 10.36, 16.31,
and 4.40%, respectively. Thai custard supplemented with Wolffia powder at 3 levels (1, 2, and
3%) was developed; it was found that increasing the amount of Wolffia powder in the Thai custard
resulted in a statistically significant decrease (p<0.05) in L¥, a*, and b* values, while the firmness
tended to increase. Sensory evaluation, in terms of appearance, color, flavor, taste, texture, and
overall liking attributes, using a 9-point hedonic scale, revealed that 1% Wolffia powder
supplemented in the Thai custard was the most accepted. Nutritional analysis demonstrated that
100 grams of the dessert contained 11.40% protein, 9.10% fat, 14.85% carbohydrates, 0.78% ash,
0.13% dietary fiber, and 63.74% moisture, respectively. Consumer satisfaction and acceptance

indicated that 97.0% of consumers accepted the Wolffia powder-supplemented Thai custard
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dessert; reasons included its health benefits, interesting novelty, and a reasonable price of 35

Baht per box.
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Table 1 Formulation of Thai custard dessert with different levels of dried Wolffia supplementation

Ingredient Dried Wolffia supplementation (%)

Control 2 3
Taro 9.00 9.00 9.00 9.00
Egg white (duck) 37.36 37.36 37.36 37.36
Coconut milk 43.09 43.09 43.09 43.09
Palm sugar 772 772 7.72 772
Pandan leave 2.57 2.57 257 257
Salt 0.26 0.26 0.26 0.26
Dried Wolffia 0 2 3

=
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Table 2 Physical properties Wolffia powder at different drying time

Properties Time (hr)
0 2 4 6 8
Color L* 29.65+0.01° 26.80+0.13° 24.96+0.13°  22.01+1.15°  19.37+0.89°
a¥ -9.44+0.01° -5.40+0.02° -3.78+0.01°  -3.48+0.01°  -2.93+0.03°
b* 28.95+0.11° 24.48+0.29° 21.37+0.03°  19.14+0.04°  16.53+0.36°
Aw 0.94+0.26° 0.91+0.014° 0.89+0.13° 0.74+0.25° 0.33+0.53°
Moisture content (%)  95.96+0.29° 93.81+0.03" 54.75+0.08°  21.63+0.17° 4.57+0.18°

3b¢ Means with the different letters within the same row are significantly different (p<0.05).

NaN15ANEI99AUsENaUNILATivaInalaen Savay 10.36 L1H1508aY 16.31 wazUSu1usosas
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Table 3 Chemical composition of dried Wolffia

Compositions Dried Wolffia

Moisture (%) 4.40+0.25
Protein (%) 19.51+0.24
Fat (%) 2.80+0.54
Crude fiber (%) 10.36+0.79
Ash (%) 16.31+0.79
(%)Yield 2.46+0.28
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Table 4 Sensory evaluation scores of Thai custard dessert supplemented Wolffia

AINATANALLUUAMUTDUANAINUAIAU

Attributes Dried Wolffia supplemented (%)
1 2 3

Appearance 6.90+0.70° 5.90+0.83% 5.10+1.04°
Color 6.60+0.66° 5.90+0.53% 5.50+1.11°
Flavor 7.10+0.53° 6.00+0.77° 6.10+0.83"
Taste 6.50+0.80° 5.00+1.09° 5.40+0.48°
Texture 6.60+0.80° 5.20+0.97° 5.40+0.66°
Overall liking 7.76+0.87° 7.24+1.19° 6.58+0.88°

3¢ Means with the different letters within the same row are significantly different (p<0.05).
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Figure 2 Thai custard dessert supplemented Wolffia at (a) 1%, (b) 2% and (c) 3%

Table 5 Physical and chemical properties Thai custard dessert supplemented Wolffia

Physical and chemical properties

Dried Wolffia supplemented (%)

1 2 3

Surface of Thai custard dessert

L* 29.09+0.62° 25.04+0.67° 21.83+0.02¢

a* 1.16+0.02° 1.07+0.01° 0.65+0.01¢

b* 20.51+0.08° 11.64+0.07° 6.39+0.04¢
Inner of Thai custard dessert

L* 64.77+1.67° 40.17+1.52° 32.50+1.15¢

a* 5.76+0.08% 0.62+0.06° 0.39+0.07°¢

b* 18.17+1.16° 17.11+1.13% 15.81+1.06
Firmness (N) 25.25+1.73° 27.57+0.78° 34.90+0.77°

Aw 0.90+0.01° 0.92+0.01° 0.92+0.00°
Moisture content (%) 63.54+0.182 62.51+0.35° 60.53+0.42¢

3¢ Means with the different letters within the same row are significantly different (p<0.05).
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Table 6 Chemical composition of Thai custard (control) and Thai custard supplemented

with 1% Dried Wolffia

Chemical composition

Thai custard

Thai custard supplemented

(control) with 1% dried Wolffia
Protein (%) 4.40+0.19° 11.40+0.50°
Fat (%) 10.00+0.16° 9.10+0.20°
Carbohydrate (%) 14.45+0.01° 14.85+0.38°
Ash (%)™ 0.76+0.11 0.78+0.06
Moisture (%) 65.68+0.05° 63.74+0.02°
Fiber (%) 0.07+0.03° 0.13+0.01°

3¢ Means with the different letters within the same row are significantly different (p<0.05).

" Indicates not significantly different (p>0.05)
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Table 7 The acceptance of 100 consumers to dried Wolffia Thai custard dessert

Information

Frequency %

How much do you like the Thai custard dessert supplemented with Dried Wolffia?

Dislike very much
Dislike

Neutral

Like

Like very much

1 1.0
4 4.0
35 35.0
54 54.0
6 6.0

Do you accept the Thai custard dessert supplemented with dried Wolffia?

Accept

Not accept

97 97.0
3 3.0

What are your reasons for accepting? (You may select more than one answer.)

Pleasant and appetizing aroma 32 32.0
Good taste and delicious flavor 35 35.0
Health benefits 60 60.0
Attractive color and appearance 21 21.0
Novelty and uniqueness of the product 51 51.0
What is the appropriate price ?
Accepted price at 30 Baht 13 13.0
Accepted price at 35 Baht 66 66.0
Accepted price at 40 Baht 21 21.0
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Thai Custard with Wolffia Eggs
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Figure 3 Manual for making dried Wolffia Thai custard dessert
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way 28.95 auandu Tnowlofuszernseuannauy
denalifiinnisiudsuulategadveddynieada
Turaed nseulden 8 Falus wudrdarauaing
(L*) 19.37 Arpnududuns %) 2.93 wagArAIy

Wudwmdes (b¥) 16.53 lueiAiAnuainsanas
Woesnluluidesdusznauvesnaslsiiad 34
aaolsfladiduansdfiliasimoninudou Welddu
ANusewinAlaswEs1ainnszuunsle A uluedy
(phyophytinization) Fadunsunuilesesusindidey
Tulmanavesnaslsladieeznoulalasiau vl
aaolsflaa ud suldidueyusdleludy
(pheophytin) vilaenddsududiderenmdes
(Supanpayak et al., 2020) FauAnannsasuulas
Lﬁ'aiwznmmiamﬁuﬁu (Chailungka, 2014)
NANI9ILATIZN0IAUTENOUNILATVOINA
Taidszveziaan 8 Falus wudwslodeuwiaiusuna
mnutudoray 4.40 Wsdudesay 19.51 ladudesay
2.80 Wdulogomsionas 10.36 Winsovar 16.31 uag
USinauSosaznandniild (vield) Anidusevas 2.46
(ngumiinuis) denndesiu Appenroth et al
(2018) Inglasuiadusunalusiueg seninesosas
20-30 waglvdusovay 1-5 lngesAusenouniaail
ﬁuaalszjsh%uaQ'ﬁ’uamwmé’aﬂumm%ﬁgtﬁuim LU
USanaui1 uas gamnd uasuvaanzlgn Tadesing
daaranalnnisduasizriasdiluananielugad
denaliuIunaa o msuazansdAyn1egann
uANAsfuAINLIE T ag 91/ (Ruen-Ngam, 2017;
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Rowchai and Somboon, 2007) uonani nelash
gedsendnglunguaaelsilad iudualsiu wag
a1sUszneufiuedn T duduunasuesdnsemis
ANANAIMNLAYUINITAS (Khemthong et al., 2021)

ANNANIINAADUN WU TEAMAUNEVD VUL
wiounuasulUmiuanas Ao Sesay 1,2 uay 3
IRgAUAN YU UIINYHALATUE WUIIVUUNLT DN
wasuldryesay 1 fAiAzuuuAINTOUgITigR
weilaiupneneanansuunvdiaunaasuliiniovay 2
desnnlilulsnadesay 1 waz 2 e1aglediia
Adendouunsdiniinaundy lusundy sawd (e
Fuia wazanuveulaesan nulnvuudownafivasy
T luvsunamnd u fazuuuaureUanas
muddu Tnegfuslnaunsnguidnliveunduveslasin
doualudsinannnduvinlfdunaslunsvivuy
wifown wiu nedi Wen lawnsanaunauveslasle
Fsdonndoatu Yaisumlee et al. (2022) vl aidiy
Usunalasnlundndusitann danaldrinzuuy
AmNuveUanal waziiuiilinziuugsfigaguslag
THngraindanuvenvesiue wagdrunasvasani
vilsiinduvesvedliindntion Suihliguilnageusu
Tund na'uel wag Masavang et al. (2023) WU731
inadngaaasulisiifosas 1 145un1seensuuin
yndu Bnviathadaiiaiuldidosar 2 uay 3 dwa
Iiadaildnvarduniauiniull Sonldasuuy
AuraUanas e1adunaainnsiileidduaznau
WANIEAL dananenuanuuLlaYTINVRINAR AU
Tuveusdt ndnsasimefiendudnasulddfoas 1
I#3uazuuunuveugefigaluyndu 1iosan
ﬁﬂ%mmmmzamﬁ@uﬁmaam%’ulﬁ (Thongkham,
2019) Tnemstdusunalasiund uenavinlaiia
Snwaglifisuszasdludud ndu savd wazile
durta vinliuslaalaiduilundandnst deaennded
AUWUIA A sensory threshold 135 ® threshold of

acceptability Miszuiningavlminisgniulusedu

flsidswaauienudnuazifuilanaianisan
NAMAY (Lawless and Heymann, 2010; Moskowitz
et al., 2012) wag On-Nom et al. (2023) wuir b
fnadmalazunisgs widedddluudinailidma
mandnyuenIlszadulaog 19l Tod Ay
wonanivsnalirfiuniudwmaselassadnves
yunhlhdodudaud iy nswasuulaadoduida
2 H5UNIALUULANAINNEIAY
1NN1FILASITLIANE L* a* hay b* 989
nanAugvuNnaunuasulu nuIvuNnawng
AasuUsnamdldiniiutudsmalidnuaing (L)
Aanududung @) wavad@wdes (b*) Anthuay
eluvuumstounsfiuwslfuanasmudiduegadl

v o w a

WodAYn19ad@ aonnaeiu Sukhonthara (2016)
fladnwmsvhvuumiewns nudtArdi eluiien
AEainaInInAdRmvuunowns 1esann
nslmnueud walilusiuuariinnaniely
nansusiinUfAsemaa1sa (maillard) WWuUfiazen
wnilszriamganiuotiavesinaiiduazuyesily
odlusiu dualiuuumtounaindidutu (Nursten,
2005) uenanil Lk ukeddnvasdudidedivien
aaelsflad WuarsdsssunAfinuludvuazidu
59ATn a1 087 (Diaz-Montes, 2025) TnoAdianas
Aemnmsaanedmesseaing Weldiumsouszsning
n1seuIinnsgadelassasneveading (Dupont
et al,, 2022) uagnsiiiunslgiuSnamnnd iy
AduazdnwurUnngasunasiliguslaaug
nauliiUnlagausy dwalinzuuuninuveuanas
400A8 84N UAMAIMNIIUTEAINTUNE LaAnIAY
Table 4 Wena1n{ Deliza and MacFie (1996) na1?
Tmsdsuutasdniesudnualfiansainduuuy
vaanan an1sUsELduves uslaa (sensory
expectation) Piqueras-Fiszman et al. (2012) &vo4
HAnSusiunuImdrAysion1sTuIAMAINDINIS

vosfuilana esnnudndueidunudnuvuzuen

184



Journal of Agricultural Research and Extension 43(2): 173-189

'
a

Afuslaasuiuazanuaavissnusand luvasd
At evewunnsiouns WuIUsINAve NS
iy denaliuuumtounsdAinnunuiu
o udunuddu Tnsvuumtounaasunslai
¥ovar 1 dArAuuyuLl edesay 25.25 dadu
donndasTuAzuuUadeulsTamdudan1uile

v
LY =

duda uona1nd Tusunrlsunsdldiunauveslaad

'
=

galusiudlegnlimnufou szidsuuvaslaseaing
(denaturation) LagTINAINUYIIAAAAINURUILLY
a'qmaiﬁﬁmmLL%QLLazmsmgUﬁ?zfu (Raikos et al.,
2007) Usunainnuiy nusdiousunallamunniy
dawaliArauduanasmudsu esannlyldig
osdUsznavvenduluomnsfianusagaduiiilily
1Aseasns Wnadulonazlusfuluemsiinasenisin
Autuazanainuiulnesvewansast (Khan
et al, 2015) AUSunaindase wudruamliawng
w@sunelUEnsesay 2 uay 3 ludauuananeiu ue
LANANSINVUNVLBLAUES IR LU pEag 1 Tnadian
Uinauihdasyeglutaauia 0.90-0.92
PINNTANEIBIAUTENBUNIWAT VB IV UL
vlaunaasulvdluUSINas 100 NS NUIVULITSIBLAS
wsularilusau aslulawmsn 101 wagleomis
fUnugadudewssuifsusuruaumiownsgns
aruau luangd Usumanud uarlutuanag
Falusauiifiatudushdnvnanisduiuweni Tng
U‘immiﬂsﬁuqq%ﬁﬂﬁmi@m%mam}wamﬂaaaa
(Suwannasri et al., 2005) nseasulurianusaae
WingaA oS TnglamnglududTunalusiud
W udu donndeef Ui Suves Puttame and
Ninlanon (2021) filgwaunusniliasuldiaunis
wuiwansasiuzudasundamdesas 10 vilFd
U'%maﬂﬂsﬁuqqﬂ'jwwﬁqmﬁugm LATADNAR DY
ffu Phonpannawit and Klomjoho (2024) #iaiun
nanfuenduieieiesulusiuanlath wuinns

vasuldauwsisluus i uyinvUsunald iy

asdunudndy Tuvnedl nsaduldrinlundadus
Peiuinalsiuagloems lnglidmasiosn
QUG uaﬂmmf?160'BJ’WLﬂuLméﬂUiauLLamLéﬁm
@iy TnedTusiu waadou Sntedefinsnozdlu
Sudumaneuiin (Seephua et al., 2025) lafanunse
v uingiviasud vrsensedunarmig

TNTUNNSVBIRNSYIRdd Ul ARl dng NI
d3UNan15Y

nmMsAnwInseuwsisveslasiigumgd
60°% SreziIafiaeiu fio 0, 2, 4, 6 way 8 Talug
wussezafimnzadluniseuldsh fe 8 9alus
Tnedadanuaing (L*) manududung %) wagen
A9 (b*) WINAU 19.37, 2.93 way 16.53 ANUAGU
fUsinmumnutudovay 4.57 AUSinanidass 0.33
TUsAuSoeay 19.51 lusiusevay 2.80 leamssovay
10.36 \i%evaz 16.31 uazUiuadosaznandniile
(yield) fie Zovaz 2.46 Tnthwinuis uaviidethun
nanluvuunsounsdesay 1, 2 uay 3 ¥esuwnin
dunautianun wudngasvuuvseunaiiadulash
fi¥ovay 1 ldsunzuuunuveugsiian 1lesend
Audnvzvuuniounsiiguiloaeusuld isludu
naw savd edula uazanuveulnesu uazain
N13ANYIANSNBAENINILAINLAZLAT WU VU
wiounsasuUSnamalaiifiaty duwaldrndany
a319 (1) Arenududuns (@®) wazardmdes (b®)
Aanthuaziioluruumdiounstivultuanasmudsu
ArALLYULE 8 WU3USHaeensl T LR uTy
danalivuuntounsilarnnuud afud umudy
LArDIAUTENBUNILATYUNNTBUNIEATAIUANLAL
vunvawnaasulrluusunm 100 nSU wudtvu
niounaasulvdusulusiu aslulemsa 1an
wagloanmsgaduiioFoufiousvruumiouns

grinuau TuvaziivTunamiuyukasluduana
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