KOREAN J. FOOD COOKERY SCI.
Vol. 23, No. 6, (P.891~898) DEC, 2007

0d TS [fMe

Moz & ZHz2|o AsIMN IE 2 54 AT
e oA - o
Fedddta A FYFtt

The Quality Characteristics of Grape Jelly Made with Various Gelling Agents for Consumption
by Elderly Women

Eun Jung Choi, Ji Eun Lee, Myung Suk Oh'
Dept. of Food and Nutrition, The Catholic University of Korea, Puchon 422-743, Korea

Abstract

This study was carried out to determine the quality characteristics of grape jellies made with various gelling
agents such as agar, k-carrageenan, and gellan gum for consumption by elderly women. The concentrations of agar
were 0.25, 0.35, and 0.45%, and those of the k-carrageenan and gellan gum were 0.15, 0.3, and 0.4%, respectively.
The color values, gelling temperatures, melting temperatures, break down rates, textural properties, and consumer
acceptance of the grape jellies were measured. The average age of the subjects participating in the acceptance test
was 82. The lightness of the grape jelly made with agar was the highest, and its redness was the lowest among
the jellies. The gelling and melting temperatures for the grape jelly made with gellan gum were higher than those
of the other jellies, and the melting temperatures were 37, 43, and 47°C based on 0.15, 0.3, and 0.4% gellan gum
content, respectively. The break down rate of the grape jelly made with gellan gum was the lowest among the
jellies. These results indicate that the stability of the grape jelly made with gellan gum was superior among the
jellies. The hardness, adhesiveness, and springiness of the grape jelly made with agar were lowest among the
jellies, and the grape jellies made with agar(0.25% and 0.35%) and gellan gum(0.15% and 0.3%) had the highest
consumer acceptance among the jellies. However, the gellan gum was deemed an inappropriate gelling agent with
regard to the acceptability due to its sour and moldy taste as perceived by the participants.
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)

2006) o] LREHA A& ¥ HII
thodd ElugEg oA 1A g3 o
AA= 7375} Ast 71sel At AFEEe] #H7)d
Al 7FF2Eo] vhgetA AdEe] Qal(Funami T
2006), E7]°ﬂ OFEHI HUld F2 AFEH
HNEL g5 MdEoe] Qo Kuroda R 2005, Teshima T
2005).

e XxF &3t dFUFY ErE AAA
Aog FHIHA AAHI ed, A3 A=
IS s Ad2FE F €84 ArhKorean
Society of Food & Cookery Science 2002, Park SI &
2003). Azele Auilel AEd TP wrE o
7HA AZEANE TR EE F2¢ procyanidin,
anthocyanin, resveratrol 52| th7} H&4 Edo] F&
2 gled, ol Hed EES I 2 giis &
e UehiH 535 #ulo] FE EX 3= resveratrol
2 A A3 JA D free radical 2A 7ETH gL
st E, FEE ZE, FAFHE T OIS AEd
4< 7HA AEA FEEL tHCho YI F 2003, Min
HY = 2003).

oo E AFM= EEE 0|83}, 01?}0117\194
#EFol Fol NE=7F ToW Ul 43 A7) A€
—F’,—O]-L]- L:ﬂ% A X oi}ﬂ ZI:EHP— 741/4- B} 31 %
(Nakahama N 1994)& 7fdstaxt syt =38
A2 7HE EAZ He AHEHEY, 29 5
Ast7] A eE B2AT FEGa A7) /¢
=, ol& Asie AFd HAGd =} A=E §
o8 oF 5}m 2 (Nakahama N 5 1997, Teshima T 2005),
AgtAle]l A9 9 1 &7 S35 8ol %1
Fegg #dd Y AAzA Azgo] go] A}
U A2 R0l Faa A4 g3t
T 1PAE AFLEA FAFS Wol Sl g
< G Az 9 FEQ] 1-15%90 = ddsty
FA7E ARSI FAFsY A A BHE
Ve R As=dres FEFHR T FAA

HAE A Fd Fygsith AAAL A [FAG
g2 8 7MA A¥AE AsAEA FEEI Qo

99
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RO R rfr

9, 7t tFY w2 Ag AE&
A2 Fo ol o] &= thFunami T 5 2006).
ol B Aol ASAEAN A, 7}3}711&, A
S A AL A TS F Ae AASER

ot o

=4 E 28 953 A) A23@ A 65.(2007)

AT

ox

cHE ¥=AYE AFIn FEAE
NPAEo R HIg HA2HY 7S

B Al&ste] 5
g 4359

EE HAE 2EAYY GAF9E 4FsR s
. ol E g8 A NEE FPsty, A S
%, §de%, BH&E FHsto A9 IHHE =
AtstH, BAx 544& ZAbsta LBAE =2
]:5—_5 ANE AN s AL waA ARAE A

2 9% 71242 AZFLA 5

1. alEiZ
B Ay A8 TRE BErt B3 Aol o3

A(Muscat Bailey A, A= AE 931 2RI EA
(Byun SS 1980), 27]1% HAHA] &4 BEntENA <
Z FYFE FololA &g wo ARl AFHsA &7
& AAR & HFV(LLI BeRFET], FoRiE
ZA HFEFGS F53d -18TY BE EPsEA
AHgetth AgiAlE FA(ED, Sigma, USA), k-7t
3}7]%(%}‘2'/5}, Sigma, USA), ZA&A(EL4, Sigma,
USA)S 7Yt AMEsHRR, 29 ARZH LA
DE, 252 AL (@FLDE AHEEAT

0

N <

= N
2 F&3 T=IF 180 gol 49 15 g(HE
: 2 g @HEY 01%)F 4249 wxd
AZA S 23 0CHA 71Dste] &L A FskaL, o]
2 cm, 0] 1.2 cm9] {#F &7 FY
CAA 327 Wadste AL Axsdan. 42
o AsAe FEE AuLPL i Asr} s
AABEE 1FoR o] 9 el B 025
0.45%, 7te71d 2 A& 0.1504%= st

0.
0

432 7](Dosi-Fiber, JP. Selecta. S.A.,
Spain)E o] §3kel ZF 3G TAACC 2000), FEE T
ye=3 Zﬂ(model N-1E, ATAGO, Japan)E =733} 4ch
ARFE os%ol B e AT TIWPOR T3
%E}(Chae SG & 2006).
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2) pH, A%

pH= pH meter(model 520A, Orion Research Inc.,
USA)Z &33t93, AZ=E=MA1A(ZE-2000, Nippon
Denshoku Industries Co., Ltd, Japan)E A}23sto] L
(lightness), a(redness), b(yellowness)#r< TFstuth B3
Ao g WMIHY=77.18, X=76.09, Z=84.61)& A}-&3}
Ak

4. ETHa| O[3/8T S

DI A

EF=A el M AMAFA(ZE-2000, Nippon Denshoku
Industries Co., Ltd, Japan)E& A}83}o] L(lightness), a
(redness), b(yellowness)gt-& T3ttt

2) $LLES} FI2E
A S35 g tew o] 3
o] 24359 tHShimada R S 1993, Yoon HS ¢} Oh

MS 2003). A|EF S mLE WA 12 cm® A|FFo] =
A3t 70T FFRoA 08 FAAZ & 2%

g 30C=E d4stq 258 #daAAT =574 05T
Za Alvit AlQEE S Aol 4o Hoj 3%
59 OEATNE 2R oJZATYI} 2 mmY ™Y
F2Ez £EE FTLER syt Ay wEez
Ao 2NLLEE
P7AAAE &9
k. oA

EE QILER T FHEE
Al ANEES S

STA 3 FAE
50C=2 dFs%ly =%
ANFEE AFE AY A9 %
252 SH2EE Tk

FEN LR
SC geAie

g
o

3) A&

A8 Z& 100 mLe] H]o]AH 50 g4 FYFHaL 5T
AM 3A1Z YZste] Aste Ae ¥=A29 S9&
SRR SR A& 35T 9 40T 25 F9
HolAR 1083 & F A& volAdA AWl 6
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mesh #&Pe] LelEol 0&7 e 29 FFL
2gste] A @A EB) N FTALLL BAS

(%) 2 3l¥ch(Kawamura F ¢} Takayanagi S 1989, Yoon
HS ¢} Oh MS 2003).

4) 92

¥yl eXAXHE Texture Analyzer(Model TX
XT2, Sable Micro System, England)& A}-83to] TPAS
e Ggy xHog 33

Test type tes
Measuring type two bite compression
Deformation ratio 50%

Plunger type(lucite) cylindrical type ¢ 50 mm

Pre-test speed 1.0 mmys
Test speed 2.0 mmy/s
Post-test speed 1.0 mmys

% T E
Ng WS A obE w=q1EE WEse] 704 ol
Ao 44 1HEA 0 ekl AFIYS W3
FAY ARA 103} WSE 2900] B £F o] o]
44 Wge Ba) ARA 7S FPsAt @
A ol, Aok, AZFE 59 Au AFe A
gow, 1 te 7 TR AAH 7B

W

th 7lgEe RAE 53 ARE o &35HYy

AFHE B3 A& ABES SASSAS 9.1, Cary,
North Carolina, USA)E o] &3] EALEA(ANOVA)3}
Duncan’s multiple range test® F=E FFsgo
(SAS, 2005).
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0.07%, ¥E¥E Brix 18%, HeE L 0.98+0.17% 24
(Table 1) Pt A 7 BHAZHQ] AuFEFU A
o] Z% Brix 16%, HHAFF 083%Kim MJ ¢}
Hwang Y] 2002)R.t} ¥2 z+& YeEhfo] mpAst vl
g A7} =089 AGAEN JFqF FEUS JEY
At TEHF9 pHE 3.44Z X (Table 1) AW} 67
sl Choi JY 5(1994)0] R pH 3.459 %3]
o1} Kim MJ ¢ Hwang YJ(2002)7} H.313 pH 33815

t ¥ #S yehlo] pHe 34F Hxd Aoz
AZ=HJE TEFHEFY] A== LE(FE) 1825, agk
(HHE) 2478, bRA(FAE) 17524 AFE & ¥
£ Yes A& YRtk

Table 1. Physncochemlcal propertles of grape Jjuice

crude- ﬁber sugar - pectm ~ H
® BB % L
1.57+0.07 18 0.98+0.17 344

2. ZZHZ|9| 0|55ty EM

) Y=

Z ASA 4 wxe @2 ¥=dg9 LEE)S
15-19¢] Y92 ojF& M AL YVehen, Az}
Ao = F7t wt 23}%%‘94 L2 #odez
F7HtR ey FHEpIdAS ARAAL vE wmE

F27 §1tHTable 2). Al .?,.94 @ﬁ};ﬂ% 29
Lgko] 713 Heow vy Ada e ¢937 ¢l
At aB(FHME)S ASA Y F=d BE ol ¢l
Joey Fiel mEAeE F9A7E gyt Al ER/9
ASA T A9 agtol 7HE Fob FL40] 74 A%
A& Jepglen, sleirds As 89371 9

Y,
flo

Table 2 Color value of gr_pe Jelly with various gelling agent

AFAY FRG 5= Aol7t A4
27 @A rgou, FAA Aol
gol Hd A% B 4L L}E}Lﬂ‘)i—t—l %
A9E FAYY 7290 13 A
AchLee JE 2007). T=AE] 9 % X}O] 7} 37 e
RS EEAF Ho] T B Moz U Aol
Q7] W] HEF Aot WAHA e ACE A
7+ ™, Baik JE $(1996)¢] RIME Flebr|de A
SFAZ & TR A selde) FES E

2 o Aol7t gl AL Uehhsith

2) $AEES) FE L
A SULEE Fg 1o, T g3
& Fig. 20] JeERIQTE SRS BW o] 7}
FUn I og ARy, sy AR soiie
b, o= A9 Suers} A% Fu, A st
71 vxgda ZEde 2 v %stvhlee JE
T 2007). vE9 IS TG ARHL =t =
oAH STt gobRoW At 529 o
ol QAT TEAFY L A= Ao 7}
s % o

0]

Fd 2EE B 37 °ﬂ°¥ ST AHg, 7
< BT Yol € Hox 17t FHe AS UE
A thFig. 1).

g2z stepridel b 2, A
Zeeth 559 9F

opAH 'a'”ﬂiEﬂ-
1 g g2 2de 287}
Aol 718 WA %7 AFsta FRA, AJFAAL

=7

]

Wy

ru}o gk
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)
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e
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rlo

O

&Y

gelling ‘agent concentration (%)

Color :

Agar‘ Carrageenan Gellan gum
;Y‘fdues 0.25 035 045 0.15 04 015 03 G Al
16.25" 17.20 18.85 14.69 14.71 1542 14.51 1575 16.93 -
+2.41%4 +037° +0.73° +0.87% +0.52% H047%  1076%  4108%¢  soo
. 21.96b 22.86 21.78 24.67 21.33 2242 25.20 24.95 BT e
+1.75 +0.55" +1.56" +1.08° +0.44° +0,30™ +2.04° +310° +2.82% ‘
b 6.4 6.81 6.68 7.39 7.03 6.71 6.64 6.25 085
+1.69 +0.85 +0.69 +0.83 +0.25 +0.24 +0.98 +1.85 +1.24
Y Mean+SD.

L : degree of lightness(Black O <> 100 White),

a : degree of redness(Green - <> + Red), b: degree of yellowness(Blue- <> +Yellow)

Means in each row with different superscript letters are significantly different(p<0.05) by Duncan’s multiple range test.

**, significant at p<0.01, ***, significant at p<0.001.
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A9 2% gHggol st dART e A
KeR

AY LAl

n g Eo] Aibste nEA tEFQl

A2 WEPol e Ag U

9} Nakazawa F 2005, Shioya T 2000) 2%

Yol wve o] g&A ok

3) &

=AY 35T 9 40CoNMY 238 Table 39
YErSIS 35CelM e @38 025%4Ae 9 B3 go)

M3 w3, 2t Ay 0.15%,
T4 015%9) M EA Y By

33 035%, A
ol dojyti,
AZHAAN = AY B37F Lojuka] Egieh 40T ol A
= A 025%, A&A 0.15%, 71E7)1d 0.15%, A
035%9 £Az E17 Aoy 40CoA= 35T A

60
- & 4.—____:74,_:
© 40 t -~ P
g __—H—.f”/ —
5 g S
© S
o
5ot
o
0 +—t + ——t t t t ——t t —t
015 0.20 0.25 030 025 0.40 0.45

Concentration( %)

I—Q— Agar —— Carrageenan —e— Gellan gum |

Fig. 1. Gelling temperature of grape jelly with various

gelling agent

Table 3. Melt down rate of grape jelly with various gelling agent

Hed oA - 2HS 111
ShA A, Asz v g AdA 015%9 5780 A 025% v
\ < ERd oz =itk E3 A 045%, G 2 ARA
sile: 9 g2k 03% old9 sZolAxe AZY &7 dolvkA &
4oL obx ASA 9 FEIF FoldE A9 gl AA
Ag e A = AL ¢ F Utk gAl2E ZAFoA A
AR T3t 7] Al&EhE gal2Ert AP IdREY i AR
X315 o)(Morita A = Bl A Ee. 2) BHES Ao B Fot
gk <k Aol BAHE SR ol Mg wE A &
2 THTable 3). 0.35% stRAQ B3 35ToNA 40
T2 257 443 v 5331142004 35.80+1.400.=
# Zog Zyeged ot 035% FAAL 025%

ShdA AF Aol o

28]
} 1

o U e ‘—-‘:—h——__,ii_ o
A0 T A s
£ 40 [ connml _—_ﬁ_¥¥~_“_____———
B A
pi)
f=3
=
R

Ul LA B et

15 0,20 025 020 035 10,40 0,45

Concentrationis )

l—e—Agar —k— Carrageenan —e— Gellan qum |

Fig. 2. Melting temperature of grape jelly with various

gelling agent

gelling agent concentration(%)

Agar Carrageenan Gellan gum Fvalue
0.25 0.35 0.45 0.15 03 0.4 0.15 0.3 0.4
]

35C 77.13 5.33C i 46.33b i i 0.93d ) 33,6354+
+4.04* +1.42 +2.00 +0.50

40 91.80 3580+ 59.00 ) 8020 ] 2033 4T
+1.31° 1.40 +2.11 +3.36

D Mean+SD,

Means in each row with different superscript letters are significantly different(p<0.05) by Duncan’s multiple range test.

***  significant at p<0.001.
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4% e T2 FE7F o A
£ AgA ol A o¢° 7t met
gL ol 7Hg Fa, Feld
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S7toll mat FEgo] AR
& EXQ A 035%, 7t
7ﬂa}74 0.3%, q}z% 045%, Fte71d 2 AdA 04%
oAl ey e HuIE o A geggol 71
Zgtom Ftgr|ds AL 5% 04%A =
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5%5 1 £ F9x7t ey 035%,
= foHon AF A, A
9 ]m.oﬂiﬂ‘—‘— 0.15%, 03% =sEdAxE A
17dol a7t gdeyd 04%AA= Fhet
AFART A4, 8ol FoHez2d F
18 AFo2A [P AaAL PEde
= 4, Bapgol Ag A= Wa 2ol
g4, F&do] I A= AfFstyl 4 1Hg
foslel 44408 dods Yons TPAE 4
FollAe &84, —'?—Z}’é of dig Vles 48 Za
2l t}(Nakahama N 5 1997, Teshima T 2005). w2}
BE, 234, pEgel 25 AL 7
AgtAzA A G2AE AT
A, ZEg o]&s AZldAx A
8 AsARA A% 9242 AT 3
Bl SAtH(Lee JE - 2007). 7tebr) Gt A
THA = g2A 5 ALY zeol7t glo] H
89 & 9 Aox 448 NYAS
ol &3] o] ol e dEAAME

SHAAYG ASAZA ghdo] Bo] o] &5

3, ATFFL AT HLs dA2d EFE 7R
A2 LARA FELoL AGAF Az o] &5

c} i T & 2006, Shioya T 2000).
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Table 4. Textural propertles of grape jelly with various gelling agent
S gellmg agent concentratlon(%)

i :Ag?f Camageenan

T T - KT T
Hardness f(.)(?gle 50160 $010°  2001°  +0.04° 038  +001° 008  s0200 M4
Adhesiveness i%.%)zle i%%id i%.?)22d i%f)?’le i%.3()85° i%j?)a i%.%f?f i%i)QSC i%i)?;b S1.39%
SIS 000 008 o0¢  s00f w008 s00r  s00r  so0r  soor 1982
Cowseness g0 o8 ool soor  s00¢  -00r  so0r o0 soor
Gumminess 0r im0 o0t w00F  oor 008 o0r  s00¢  so0b 1%
Chewiness J_r%%%f 1%2)415 i%gld i%.%%f i%.g; i%.zoia i%.?)?)f i%.loif i(()).g:%b 133,820+
" Mean+SD.

Means in each row with different superscript letters are significantly different(p<0.05) by Duncan’s multiple range test.

**%  gignificant at p<0.001.
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3. EZHE|9 X SN

71ZE 2AF BAAY da dEe 2490, &
HEEE= 70-754 7} 3<>L 76-80A41 71 1221, 81-854]7} 8
L, 8641 o] 71 T F 30909 oA LHAS g
0.2 SGT. AdEH e ddAUr Agd mExl
FAZ B2 =AE0] Xopgdeel] EAS 7FAI 9lo]
A 22Q00] AA =e BE EYUE sl3 glo] ¥u 2
717191 ol#lgol A& Aol A4HAT Han MJ &
(1998) Park SJ 5(2006)9] R INHE w159 %
obgE el ool B2 Aoz FALETh

EEAE Y AgA o] W& 7]E 5= Table 59 ek
A AAE FH 025%, 035%9F 771G 0.15%, 0.3%

KR 113
Fget Bdujo)r] ffEoz Mzt v A
M= Afdo] AAFT 7H 71§E7} %OW(L&

o e 035%0la B4, 03%01 Aol 48
@ Aoz A7An, Adde FARAYT 44H,

V. @% ¥ ZE
A9e B4 A= AR AE

7t 71255 7B B9, ave 8 05%, FHE) FAELTH 7s=E AN A7) 4
& 05%93 AR Jswst b Gtk #4932 V3% B LAAR rEAYY AxE 9% 7]
7}3}71‘&3 EE FEIM NEE7F Egton Ady A8 g AFstazt sl Al AsA 2=
< BT RN /5Es Bolgek 4 AsAe] of @, s, ARAL Ao, srE @4
Sl L%‘x}% AgA g A Aor FAEF 025%, 035%, 0.45%, 7+ d 9 AJHA 0.15%,
AXE s=E A 04-0.7%(Teshima T 2005), 7}e}7] 03%, 04%% stk A9 FHE5HY 2 Ak,
% 2 AGA 0.15055%Morita A 9+ Nakazawa F o51 2% 9 g &%, 2Ig HAx EH 52 =
2005)0d], FEHFoR A2 FFAgddE A Fatdom, Hardd 8243 aHY A ES W
04- 0.6%, 7F71d 2 AAA 02-04%2 719 H] Fo 71aEE ZASAT
5% FEA O H(Lee ) % 2007), & AT A= g AsAo] mE AR Aol A Ggror} @RAo
9 BF AR T 9L 025045%FEd ok X 9Es} bg ¥, AAEs} dob @Al 43 A9
H59 2 A4y Oﬂ ecﬂ N Fdo] Agtes =9} F242 As dedidith 29 L%, s
FR7 dESR AZEtiMoon SI 9 Sohn KH 9 E¥g 23 Zu: AdAAc] LILE, §ie
1994). mgt AY g2 dis)a B Aol A =7F woF &3k A HIA gaizb & oA g
o BE A diste nEAE] Ry A7) 4 W LG Sgo] gol A9 g SHAME A7
O sheu, ek disiMe AddA rsxE Aol 7hd Hol Wtk TPAS ol &S d2d 34 2
7b Bl BolfeE 2 oolfE Aol BB Fuel 3 @Al AR, RAY, 9ol BE go} 1y
W dEolgta gestd AdAe 53 g & A RN AP d2AE 7HAL e A=
g2 E Bt x4 AsARE FFehA| AzrE e, sterlddt AGHE 03% 7t A= g
g oz WZAHUT ol LAAELS AHE ol A Sao] A xolst glo} Mz AHET & e
312 %o (Ahn SJ 9 Kang SA 1999, Chang HS ¢} Aoz ALHAL 7|aEE A 025%, 0.35% <F
Kim MR 1999, Taguchi T ¢} Okamoto Y 1990) & uto) Fta 71 0.15%, 03%7F 71a%7F 74E =9k, AT
Table 5. Consumer acceptance of grape gelly with various gelling agent for the elderly women
gelling agent concentration(%)
Agar Carrageenan Gellan gum Fovalue
0.25 0.35 0.45 0.15 0.3 04 0.15 0.3 0.4
acceptance 4'50”3 4.61 414 450 454 407 332 318 NI —
score +0.58 +0.57" +0.45 +0.64" +0.74" +0.94 +0.48° +0.55° +0.63°
" Mean+SD.

Means in a row with different superscript letter are significantly different(p<0.05) by Duncan’s multiple tange test.

***  significant at p<0.001.
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