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Change in Young’s Modulus of LBG-added Model Ice Cream under
Storage Condition for Ice Recrystallization
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Abstract

Young’s modulus of locust bean gum (LBG)-added model ice cream has been analyzed according to a
storage condition inducing ice recrystallization. To differentiate recrystallization degree, commercial stabilizer
(LBG) has been differently added (0%, 0.1%, 0.2%, 0.3%) into model ice cream. Critical glass transition
temperature (Tg’) of model ice cream has been detected by DSC at which model ice cream has been
stored for 48 hours to make maximally recrystallized structure. According to LBG concentration, the mod-
ulus has been decreased until 0.2%, whereas at 0.3% the modulus has been increased. It suggested a poten-
tial change that the added LBG prohibits recrystallization structurally making weak gel in model ice cream.

Keywords: model ice cream, ice recrystallizaton, Young’s modulus, locust bean gum

M B

olol2ay e AR F AT olo]LAYHY
HEAR 2 FFE nAH A F7EA WAUS
of 7]91® (Sultons} Braceym, 1996; Adapa er
al, 2000). AHE L& Aol A Fo shiE
o] Aol dojuby & thEA= B %
S gL AAo] dslEo] B} & FAAo® o]Fd}
of AAAo] op7|dr}. ozt g AEPE A
AANF7] YA APH oz PRI} 220lH o=
AT 247}5]01(0 1~0.3%) kst AL FATomH
(Patmore ef al., 2003) AH <] Wi 7Y olF
dde 7Aooz et

HEA 89 olF5E A5 2% A 9
& o o]z Hre

s

Corresponding author: Seung Ju Lee, Professor, Department of
Food Science and Technology, Dongguk University, Seoul,
100-715 Korea

Phone: +82-2-2260-3372, Fax: +82-2-2260-3372

E-mail: Lseungju@dongguk.edu

248

ANE7Y FElE(glassy) FEHIE LI HIE A &
B9 o]Fe FAHM, &5 o fHd A

Elof A 17 (rubbery) FEI2 Hol=W HlFH +
2o) ol5o] risalA g AR Aol AE
Ch(White®} Cakebread, 1966; Slade®} Levine,
1991). olo]2amY g T3 WEAEe A #
é_}jq_ ‘37&1_4 o];ﬂg\:o Tg’o §]EH§ %E h:;z
H AEE o drk(Levine¥} Slade, 1988). 5 Tg’
ojgtllAl = ¢ olFe] AAHI S AH9
Aol glom, T ool LEoAME ©]%F (mobility)
o] 753l =1 D& AAol A Hrth Goff
et al(1993)°] o3P HukHQl ofo]| 2= g o] Tge
34°Colm] ofo]l 2T Y] AFLETt YAIRE oY
ol -18~24°CY)-& T ThE ofo|=aAH e A AH
& A 7Zhe we} FPATtT HAAE & U
d&o AAAE A 4(qualitative) = A FH
(quantitative) 7ol st A77F o P <]
A A=" H 9ok Regand9t Goff{2003) cold
stageE AAS 54 WF HnA S AMESt] AA

gl



LBG @7} 54 olo)2=@e] A dA3 A=A W2 Young's modulus®] W3k 249

A 2o Z BEX3E v 9 o™, Wildmoser et al
2004y cryo-SEM# dynamic rheometerE AHE-3H
A A A=EE H7rek vk Aok AR o]
A WHES 2 AAo| Exdshy AF Agujgol
o9 27te]7] Wi A oE Hgslr]o] o
& Aol gk
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&3 HolxM AAgste] Aol we}l Young's
modulus7} H3}E Zo|t} Young’s modulus=
dynamic modulus®t= € AUFH LB A 7I
texture analyzer 52 AH|Z 40| 7pasjvl. wah
A B dATedMe B olelaags ARSI
dojys 270 AAS 3 Young’s modulusE
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o gk},

JELT

N=

ofel A=Y Ao FAER(100gF 242 1g
ek, 35 ¢ WA 52 g lactose, G-t e
(A A @aekhe ARE T Arike by
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Goff et al(2003)¢] 28 ofo|lxzy Az
AT EE 45 wisHE FE&ENth &, EXE
F 15%(wiw), A8 15%5 83195 Ad4st 4
55 €4 3v] sl LBGE 0, 0.1, 0.2, 0.3%=
o274 @Arlsigich. EF &S d2olA 1A 5
oF %7\ (magnetic hot plate, Coming Co., USA)
2wkt & 4%% 47134 3em, %°] 2cm)ol
AR GRS UM AL FA(UE, &YAH)
= -s0°celd FZ3d

LA REHOIRE Ty &Y
Tg'®l 2742 annealing®] 2|3t DSC(Q-1000, TA
Instrument, UK) WHES ARE&te] =319

(Simatos et al, 1989; Izzard et al, 1991; Ablett
er al, 1992a; Ablett er al, 1992b). $-41 HAF<l
NS nlolAzT0e AHEstd LRuF Mo F
Pe T BB3N) Annealing Ha7 2 2
Zo Wal 7g &wo Wit ug ga] A
AH AT Fig. 1). 38] W APste] FdPgE ot
A=

Young’s modulus &8

54 ofe| 2z} ANAASE Hujslelr] 93
o] Tg' F9191 -32~31°C fluctuation?] 7oAl 48
AZF RAGE § 4319t Texture analyzer(25 kg-
force, Micro-Stable system, UK)3 €% 9334
4 cm), HELE 1 mmfs, Y= mode o)A Hg3}
of =8 MA@ 3em, 0] 2em)9] W o}
£ 3ol W3lE =439t Young’s modulusE
7] Y3t WA E4E ¥ HIE==ZFE true
stress(g-force/em®)9t Henky strain® TR )3} 74o]
AH&-3}9 tH(Rosenthal, 1999).

h
g = .[dh/h = |In(h/hy)| (D
hO
6 = F/A (2)
E =o0/¢ 3

7|4 e Henky strain, 6= true stress, hji=
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Fig. 1. Annealing procedure of model ice cream in DSC
test.
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Az AE T, his ¥8 F NE T4, Fe &
3, A= A5 %7] WA, E= Young’s modulusE
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Fig. 2. Tg’ result for model ice cream in DSC test.
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Fig. 3. Typical stress graph of model ice cream against
Henky strain. Stage A: initial state, stage B: continuous
state.
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Fig. 4. Young’s modulus (E) of model ice cream accord-
ing to LBG contents. Error bars represent the standard
deviations.
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