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Surachate Krishsangchote (2006). A Study of Sol-Gel Transition of Jelly by Ultrasonic
Techniques. Master Thesis, M.Sc.(Physics). Bangkok: Graduate School,
Srinakharinwirot University. Advisor Committee: Assist.Prof.Dr.Fuanglada

Veerasai, Instructor Somsak Maneerattanakul, Instructor Srivikorn Dit-Udom-Po

This research was the study of the sol-gel transition of jelly by ultrasonic techniques.
The purpose of this work was determined the mechanical properties of roselle jelly during
the process of its sol-gel transition using 1 percentage weight of the sample element of
jelly. The mixtures of the combination between k-Carrageenan and Locust Bean Gum

(LBG) from 6 samples, were between 0 - 1 percentage weight of LBG. The experiment was
carried out in the temperature range 30°C - 70°C. The ultrasound was used in the

frequency of 812 & 0.5 kHz in order to find the ultrasonic velocity (v) in the jelly. Its density
(p) was obtained and the viscosity (1) was measured by the Brookfield Viscometer (RDVT
II) for calculating shear modulus (G) which varied as the temperature and varied as the
percentage of LBG. From the value of ultrasonic velocity (v), the density (p) and the shear
modulus (G), the bulk modulus (B) of the jelly was calculated. The relations between bulk
modulus of the jelly and the temperature, and the relations between bulk modulus of the
jelly and percentage of LBG by weight were obtained in the form of numerical expression.
The results indicated that the bulk modulus decreased linearly with increasing temperature,
and slowly decreased non-linearly with increasing the percentage of LBG. The result of this
study is consistent with Chen’s research that when the percentage of LBG in jelly

increased, the elastic modulus decreased non-linearly. By considering the changing rate of
viscosity comparing with temperature, the gelation temperature was 46°c £ 2°C. This

result was also consistent with Simeone’s gelation temperature of 44 °c.
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2.1.4 ADARBYR

2.1.5 loa way LA

2.1.6 Tasuffnadansudsevasian

2.1.7 lalasnoanasd

2.1.8 ANNUNHA
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2.1 N ui)lueuidy

2.1.1 ANUANAIYNINYDIAINANY

FUUANIINMEATNDBININAIVDILARD ﬁmmmmvlﬁa’m'i%ma sanlofin laun

aNdLTInaRaanT lotin ﬂaﬁuaq&'& ANNATWNN WL TITaRI NN LT UAU AIA1319N 1
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fwn:  Lide,D.R.. (1996). Handbook of Chemistry and Physics p.14-35

R . e . . L AMNAUNY
ThAVDI ANURUILUL | URANDANR AULIINAW o e
5 Ty LTI T UINNY
VDILARD (kg/m’) (Pa)x10 (m/s) ) 6
(kg/m -s)x10
Wnamw 998 2.23 1,496.7 1.49
Wnea 1025 2.40 1,531 1.57
van 13,500 28.3 1,450 19.58
NaLTaI® 1,260 457 1,904 24
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- , e e o ANUISINAH AMNG BN
FRAVDI ANMURILUL | URANAAR . _ - . .
3 ' aanIloiin LTI TaUINUNIY
YBILART (kg/m’) (Pa)x10 5 6
(m/s) (kg/m”-s)x10
aaaliwasy 1,490 1.45 987 1.47
LU 870 1.46 1,295 1.13
Tulasiundn 1,200 2.57 1,463 1.76
LUNIUOR 791 0.96 1,103 0.87
AsuaL
- 1,595 1.37 926 1.48
LOAIZARD bIA
AT 790 1.08 1,174 0.93
LaNIwaaa L 1,018 3.03 1,724 1.76
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LRZWRIIWNG  LAZIAMUEINIIDIUNNTFILASTUARLLG  1aaNIIWaLTaTUIAIRIN1IDYN
WINNTURIARWI AN TN WA AEINY  NTuRGNTasIvauTia 11w e lodianasn
nIuseILTas (Piezoelectric Transducer) winitlaaasnfinnsudiwas (Magnetostrictive
Transducer)

= A v X . .

UnngmsalidelaBidnnin gndunuiulas Yuas g3 (Pierre Curie) Tull a.¢.1880
né 6 A A & a J a J a =1 a t:ll I3
FeUsngmaoiiRslodianasnitaziiauausysund Tundnvasssussfianiduasuanas
d' [ (% a ) 1 =S c.l' & a 9 J a a
WalWanuewdinanseynunnanidwaguaes a:m@ﬂszgvlwmmuuum Tagshiavas
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dl 1 0‘/ 9 0‘/ a = t:ll UL v
Tunmsdasuldanszninsmsauma ifuasmsswdona  azlianudaunwess  (Resonance
Frequency) agﬁﬁ%ﬁd

saandnud Mlguavddnafadangmashifislodidnein sansaianld
& a o A & P P A = A & a
Wunaudasasle TagnTuwadsasn it lwnataaaniilain fawNelaBLlannsn
NIUEAUTES &1INLENUUNIAAEAD LUITON INTLUe (Barium Titanate : BaTiO;) Alaad

(Quartz : SiO,) aatsalaifisslnuiiua (Lead Zirconium Titanate : PZT)
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1 { a a . . % £ o
znuaNUSwasnduaanlaofin (Ultrasonic Velocity) ludananala § 4unu
USanm 2 Yo Ae weaaavadnuiiangu (Elastic Modulus) UazaanwLu (Density)

YRIAIMNAIBUATNANNFUNUS (McClement, D.J. 1995. : 293)
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vaQaRANNHAnUInAEUTLAN  LTUNEqaRY8IHY (Young's Modulus) Naqaw

148U (Shear Modulus) Laziaduaaa (Bulk Modulus)
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E Al Serway A.R. (2000). Physics For Scientists and Engineers with Modern Physics.

5th edition. Florida : Saunders College.
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Awn Serway A.R. (2000). Physics For Scientists and Engineers with Modern Physics.

5th edition. Florida : Saunders College.

M1319 2 LLamﬂ'ﬁﬂi:mmmawaq ]
t:ll A 6 A a aa 6 > =1 ] %
nun . Yawsw anoed. (2547). Wang ZAUAANFANTY LA 1 % 339

%

A ]
m'ﬂqu

5 NOANFVDIEN REREDGIN Unfuaqa
e Y (Pa) G (Pa) B (Pa)
araflifloy 7.0x10" 25x10" 75%x10"
NaNTa 9.0x 10" 35x 10" 6.0x 10"
NBIUAS 11.0x 10" 44x10"° 14.0x 10"
WA 6.0x10" 25x10" 50x10"

&N 21.0x10" 77x10" 16.0x 10"
Az 16x 10" 0.6x10"° 41x10"°
finifia 21.0x10" 7.8x10" 17.0x 10"
WAANNE 20.0 x 10" 75%x10" 16.0x 10'°

o 1 '3 . .
anaInilrduas (Poisson’s Ratio)
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A3 3 LLamﬂ'ﬁé’@iﬁﬁhuﬂﬁsﬁawaﬁa@]“ﬁﬁ@@m 9

awn Siegmund, A.W. (1996). Available on http://www-mtl.mit.edu/~lincc/constant.html

759 AU T
azpfiten (2024 - T3) 0.330
LW3aLRBN (QMV) 0.030
1ul3%Rne (Ohara E6) 0.195
NaJLLA 0.420
Az 0.420
wNNHLTEN (AZ31B — H24) 0.350
wuNHLTaN (HK31A — H24) 0.350
luRudthy 0.320
% 0.370
WNATIT 0.390
LAaN (AISI-304) 0.290
WNHNIAN 0.350
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6(0.5— O)
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Y
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3(0.5 — O)
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B+ -G
v = S —— (11)
p
(Asmani, M.; et al. 2000. : 624)
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1Ha
& =3 dl' s 1 &) = =
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B Lﬂuﬂ‘aﬁwaqé‘aﬂladé‘aﬂmo AL DU AUA AT NAT
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mgmﬂmamaaaasﬁuauﬁuﬁaUﬂﬁaoé”am’lvl,ﬂmaiﬂﬂ (Ultra-microscope) Liatiansazansg

ABARBEA MNWIINLLTH (Membrane) a:"l,&iﬁmsmﬁauﬁwmaamgmﬂmummmu
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TalaWanAaaaaua (Lyophilic Colloid)
Aja & caa = . P = o ¥
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[ A 1 g ™
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Q g; [~ Q/g: J 1 1 a ﬁl v {
e adanuneasapdiduldnsloauazian  Ausgivannusugmnndl  luszoziSuduwidae
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W8 asnuloanaziaadslantalannlUnnwine  (Reversible  Sol-Gel  Transformation

Property)
2.1.5 lfa waz 19a

& ¢ A A Aa & & = o < S A

laa Hunsssssdriianienfoymaneasssdiduveiuds uazdananaduinie
22487 aun1nfaanasdluloariliduas vasusslnarled nazidsaan (Scatter) duniuiile
sussrulaasziiadnngmsalfiueass (Tyndall Effect) uszlanaziinnuanassludadi

v

aumanaasasdiuloasziniainfeuiuuuusilifisn  (Brownian  Movement)  thvilw
aymalulaadanuidudiuinin envvziinanaznausasanniale

& ¢ A Aa _AaA A o c A = A

s uneanssdriialaleddnnfionunilegs  anwozduisveds  uanlle
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a & 1 1 U s a I3 t:l |t§/ {
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Random coil: Double helix: Aggregate:
Predominant provides Add cross-
in sol cross-linking linking to
junctions consolidate

the structure
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VoLt 2 LadLone ’i]tLL“UO@]’Jﬂ']EJl%L’Jﬂ']ﬂ?%J']m 30 W NAUWANY 15 DIALDRLTYR

9 U



13

o A A v o ¢ <& & & a4
ansazasaduianududs 1 wWesidud asudsarmelunadszanm 30 w7
QIWANE 0 BIFUNTALTF
=) o U nl J
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AI a v J ) v &
N unndlgeau asliiaanaeiulos

A a I L 1 v =1 Qs 3 tg/ 1 a o v =~ Qs v t-‘-g/ ]
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VoIgUNANUANGINUIENIN FaNaITa (Hysteresis)
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& . 9 - -
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wein 13anin Alolnsd (Thixotropy)
7. Degree of hydration °11aaamg,mﬂﬂaaaaﬂ@i’mmsmﬂﬁsJuLLﬁJaavl,éiT@ﬂmsLﬂﬁml,

a v & L7 A [l A & & a '
WLAT QNULVNVWBYBILNED LLa:mmLmumwnaomswvl,u&l,mmﬂ*[mvl,am NIILANNINNIN-AT

D
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