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3 5aale3Tady (reverse spherification) WWun1svie1mswuy molecular gastronomy fidm
oglungumaluladenmsasielva (modem cuisine technology) Berdaldsunmdeandusgraunly
U39du miﬁﬂmﬁﬁi’mqﬂwaqﬁLﬁaﬁﬂmamwﬁmmzaﬂumiﬁﬂLﬁﬂﬂmﬁmniaﬁw?% reverse
spherification Inefinwin1sutuaaileuuanwm (CL) fiszdupnududuiivandreiu wagnsldasazane
Todeuueaiiun (SA) JULUUAN 9 fednvaeniinenmuendadnd Tudupeuusn@nuanisfimnsay
Tunsvdinded lnensudansaranswradennamandinnnadudu 0.5 way 1.0 n§u/100 faddns 7ivian
5 uag 10 i nuianmefimnzadlunisuturaifeuuaniem Ao anadudu 1.0 n$/100 Jaddns van
10 w9 LﬁmﬂmﬁﬁmummmmaLGTJEJJJLLaﬂmeﬂunmmuéﬁu%ﬁmmmLﬁuﬂﬂuquéﬂaﬂqamad (p<0.05) lag
fvunduriugudnaraaie 6.70-6.87 fadwng iiadndidnsutuaaiBounaawniidnnuudafiuiy
wazilinsuanthanas (p<0.05) daumiﬁﬂmgﬂLL‘U‘Uﬁuaqmiaxm&JIﬁvLa&JmLaa%Lumﬁmmxazu Tnadnw
nsldansavaneludonnoadiundildineriunsutinteunaransaranowoadua iU sLENILe 1 ads
fgaumgdl 5 waz 25 ssmwaldea wuinsldarsarsusaiiuniidsliiiaeiunisuunnou fgumgd 5

asrnaldea inbidedadlidnuaenianienmddian (p<0.05)

Addgy : SAsaaTleTady; wve; wealiue; Weded; onsluana
Abstract

Reverse spherification is a technique use in modernist cuisine, which is termed as molecular

gastronomy. It is a technique that is now gaining more importance in the modern food market. The
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present study aims to find out the optimum conditions for production of passion fruit beads by
reverse spherification. The influences of calcium lactate concentration (0.5 and 1.0 ¢/100¢) and
gelation time (5 and 10 mins) were evaluated. Results showed that the optimum condition was 1.0
g/100¢g of calcium lactate solution and 10 mins of gelation time. The beads soaked in calcium
lactate solution were decreased in diameter (p <0.05), which average diameter of beads was in the
range of 6.70-6.87 mm. As the concentration of calcium lactate increased, the hardness increased
but the swelling capacity decreased. The effect of fresh and used sodium alginate solutions and
gelling temperature (5 and 25 °C) were also studied. Utilization of fresh sodium alginate solution at
5 °C rendered the bead with greater in, than other treatments with lowest in bead swelling (p <

0.05).

Keywords: reverse spherification; passion fruit; alginate; beads; molecular gastronomy
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wdoshu wisddnduesdinismunuanmzns iiefigaailifuiansasasfiumadentiiy
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nsailunalindanudunsngs Ssav1d  acid (G) fisefuuuy homopolymeric blocks (G
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W37 LazdnausalanizNvigiiusavifuay %38 M-blocks) Lag heteropolymeric blocks
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Ca*", Ba®* uag A’ [4,5] woadiundnisurlulelu
9AANMNTINDIMITOE19N 119U LilBanninanm
Uaoadugs manliung annsafaaaluanigd
wingau wagdalanvidu bio-compatibility 34
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\inTndlalasiaa (hydrogel bead) %30
woadiupuaUya (alginate capsule) Ao dindndd
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AnniladlinguszasdiieAnvinavesnnuidudu
LazIEElIaluNISUYaTATANEULAALTINLARLAY
wargluuuvesansazarglalfeuleadiunlay
gaumgfilun1sudsienmanyaEn1INInMUDLln
Tndiannsa 1ne3s reverse spherification
L3 ad
2. 9UNIUKAZITNII
= < 4 ad

21 nsnssadindadlae s reverse
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Winded Usznauluse 2 dulsznau

2.1.1 dhuvestuveanainielu (liquid-

v
o 1 °

core) Wudrunilansazatensasing1aiinaldn

'
a v a

foansfner JaduingAundnfidesnisveiuly

q
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Aelu Tuns@nwnl A danisa lneisn1swmsey
Ao U EMTARILTS (USTN LA 1.Led. 317R) 1N
auUAnsaaNanenNu198nN3NNNTN INUUASLULUN

LEN5ERBUUERT A 1: 1 wanauURavaienyy

(n)

WUy (U3En Ineyaweudiaiinea 911n) AI1X
Wudu 0.4 n/100 nduvesansazaneavan Tng
Tenufeuiioumadl 65-70 osrniwalTea wdudy
LAaLBEukaAaN (USEN Ineyauoudininea

o

311M) AUTUTU 2 N5U/100 N5U Yesasazany

o o
o o

v anduthluudiBuiionmgl 5:2 e
walded agnetes 1 $alus deuaudivenans
avany (gﬂﬁ 1)

2.1.2 daumaq%wiaﬁu (gelling bath)
BudivinlhiAnaiefuduvosiureanar
mely Flumsdnunillfluieuweadiuniiduans
UsznaulalasaeasassiazdautmvinliiAnaa
WU ionic gelation anddtnivulneandfazais
lgiAguueadiun (USEY Invyaueudiainea
§18m) Tudndunanududu 0.5 n¥u/100 nfu
MnduthluuniBuiigumgl 5+2 esaueadoa 24

Wl newantAvenasazate (JU 1)

e

JUN 1 mawSeadeded (n) maveadedadatluasazaneweaiium uaz () Msudwraideuuananiiie

Winay wdawsslrtudindnd

2.2 n1sAnwran1zmmazanlun1sin
Windadianase

NNINAABY ANBAAITATAINUNEITAN

3

nauLaatdeuuaaay (liquid-core) Tnaldlasea
YA 10 Fadans YuIaduRIuAudnats 2 4ad

RS geaEsavany 10 Iadhns venadluansazay
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loRsuLoadiue (gelling bath) Audutusosay
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1385

Tnddldwreriunisyinlmiadindnduinay du
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a a Y o

fladluns withumAnadeduen dudu uay
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wandea Wuian 30, 60 waz 120 Ui wdaFeds
Ymin Tnevaans 3 91 udaduaAINISUINT
1NENT
Swelling capacity (%) = (W-Wy)/W, x 100

o w, = dainveadaindfien t, W, = Yo
voudindndisudy

2.4.3 AU

Msinanudsveadndndinulas
271 Belscak-Cvitanovic wagamng [13] ddindnd
uiazfetan 5 e Aiunisusiinduuien
FunsnageunIsuINtn undarauudslagld
\A304 texture analyzer [43¥n P/50 ﬁ@mwgﬁﬁaﬁ
ANUAAT pre-test speed 1.0 mm/s, test speed
1.0 mm/s, post-test speed 10.0 mm/s, trigger
force 5 g, 95 % strain Tnennand 3 ‘5’1
2.5 msinsevideya

NuATealudunoudt 2.2 11aununis
7N9889LUU CRD 1AgAn®15ENINAMULINTUVD
wpaLguNwanlan 0.5 uag 1.0 N51/100 Jadans
waglialunsie 5 way 10 w1l sauiu control 5
dnan Ingneans 3 91 duludunoui 2.3 219
WHUN1TNAABILUY CRD Ingfinwnsenineguuuy
vesasazatgloiieuneaiiuniazgungi 4 A
naaed Tnenaasd 3 91 1ASIERANNLUTUTIY
#a8 analysis of variance (ANOVA) fisgfuaan
FosfuSewas 95 wazSouifisuaiadedaens
ATILHANULANA1IN19E@DAA283T Duncan’s
new multiple range test Ingldlusunsudnsagy

(SPSS version free download)
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LAALTIULAALANLAZSZBZLIAUNTUY

1386
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SnvazvoudaDadfiliniunisusunadouuanian
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LENITE LU ALTIANAD ANWUILULY LagATM
wﬁmaqmiasmaLaniaﬂ'auﬁ%Lﬂi’I’]@iﬂizmumi
vionuans [14] lngansazangiandsalnisiiuuau-
wnufunduasifivanuniin tielvarsazarsd
mumiafunzadlunisnenans Wenenvesans

AvaeLE@1ITaNdANUNLa MUY ANFUEEAUANS

a o

WNIR

°

arangloLAuULATUNILNLLT IR yilaALin

Windadnidunsinauegesins»iuinaisazaie
feaaduianuy lagindadianisanuiunisws

upaLFeNLaAenivuInanad (p < 0.05) lagdluuin

'
a

wageglugie 6.70-6.87 fadwns luvaziide

D

Jadanlueun1suiwaaideukananilouin 7.97+

'
a a =

0.33 faawns (M5197 1) lnemldvuinveada

dndduagfunarstade liiasduruinvesin
Fuiildlunimen wazanumilavesaisazae
[15] wioan g iifiuszquanuosansazanedilduy
Wi nasudluansavansuaai@ounaznisuly
a1sazaedidl pH i Ssvuneveudadndtueg i

v
P=1

mﬂwuwmﬁ’nﬁmﬂmé [16] \Wnnsvnaesil

o
o

wiilindndluansazane Ca® vililuszuuilivseq
vInfistu Fansfivszquanifistusiliiaves
woadiunaunsagadulszuininlululassasng
1eaTu slilasadeinisdmseaiiodraiu
seidovanniu Fevileoyniafivuinianas GR
donAA0IiU Messaoud wavame [16,17] Ainuin
msutidindndluansazanedid pH f viliRaves

Windadulrawazvuinanas
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dAfyn19ana (p<0.05)
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