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Abstract

Various jellies were produced depending on the type and concentration of gelling agent (nine types), which added
a single or double agent in jelly production. Firstly, jelly was manufactured using nine different single gelling agents
and characterized. Secondly, six suitable gelling agents were selected to combine double gelling agents among nine
gelling agents. To find the optimum gelling agent condition, jelly was intentionally made around 3.6-3.7 pH and 4-
5 N fracturability. A total of 1.2% gelling agent (both single and double agents) was suitable for making jelly (3.6-
3.7 pH, 4-5 N fracturability). According to the analytical result, the optimum single gelling agent was k-carrageenan
and gellan gum, while a suitable combination of double gelling agents was k-carrageenan and gellan gum at ratios

of 1.0:0.2, 0.8:0.4, and 0.6:0.6 and agar and locust bean gum at ratios of 0.8:0.4, 0.6:0.6.
Keywords: gel, gelation, texture, jelly, gelling agent
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(LMP), A&7 (GG), 3 (AG), o1 (GU), ZAXEZTH

(LBG), FFIIHGCM)S o] &3t Azt Ao F7
9 Fx, A ot depA = E84 548 #Est
a, %%‘ 52 olF ASAE o] &3 Al =23 54
S B ode Ao A I 210S etet] flsl
A ERAAL, Zhzte] BAlo] gl A E Al 919
71ZARE AA et g

2 Ao AMES AstAlE 71971 7] d(Genugel
Carraggenan Type AKW, CP Kelco, Atlanta, GA, USA),
o}o] @ E}7}2}7] H(Genutine  Carrageenan type 310-C, CP
Kelco), ZFeF7 (Keltrol, CP Kelco), # ¥ &2 = €1(GENU
Pectin type LM-104 AS-BG, CP Kelco), A 7 (Kelcogel,
CP Kelco), 3 (Agar Agar Powder Q40K, Greenfresh,
Longhai City, Zhangzhou, China), -°}7(Foodaid-FG60,
Premcem Gums, Maharashtra, Mumbai, India), 2A=EF 7
(CESAGUM LN-1, TATE & LYLE, London, UK), 221t
‘%(Konjac gum YZ-JF-30H, Hubei Yizhi Konjac, Yichang,
China)S AN FFibol ARE-atTh A Az
AHE-E HAl 8= A ¥ (White Sugar, Samyang Corporation,
Seoul, Korea), =% (Starch syrup), -14H(Citric acid an-
hydrous, ES Food, Gunpo, Korea), HJE}Rl C (Vitamin C,
ES Food)g Al5ollA F+date] ARE-stait.
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Table 1. Mixing ratio of jelly prepared using single gelling agents
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Water
(Heating 80°C)

Adding sugar, starch syrup, citric acid and Vitamin C
(Heating 80°C, stirring 250 rpm - 5 min)

Adding gelling agents
(XG, LMP, GU : Heating 85°C, stirring 450 rpm,15 min)
(KC, IC, GG, AG, LBG, GM: Heating 85°C, stirring 350 rpm,10 min)

Y

Molding
(Cooling for 24 hours)

Jelly

Fig. 1. Jelly preparing process using various gelling agents. KC:
K-carrageenan, IC: i-carrageenan, XG: Xanthan gum, LMP: Low
methoxyl pectin, GG: Gellan gum, AG: Agar, GU: Guar gum,
LBG: Locust bean gum, GM: Konjac gum.

Ingredients (%) KCY IC XG LMP GG AG GU LBG GM
Water 70.77 70.76 70.67 70.67 70.72 70.77 70.77 70.76 70.75
Citric acid 0.02 0.03 0.12 0.12 0.07 0.02 0.03 0.03 0.04
Gelling agent 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20
White sugar 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00
Starch syrup 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00
Vitamin C 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Total 100 100 100 100 100 100 100 100 100

YKC: k-carrageenan, IC: 1-carrageenan, XG: Xanthan gum, LMP: Low methoxyl pectin, GG: Gellan gum, AG: Agar, GU: Guar gum, LBG: Locust bean

gum, GM: Konjac gum
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@Y AsAE Arrek o] AxFget 2o, AshA|
E H71eE o 270& 85°ColA 400 rppme] SEE 1587
RS BE AT 5 AskE AER £4 0 AFEH

pHE @4, olF A E A7 g2 719 3 2
Hksle A oA 98] S8lE T sol AEle] AE)E pH
meter (S470 SevenExcellence™, Inti Inc., Schwerzenbach,
Switzerland)E AFE-a}e] 33] o] HkE =43}t

T2 @, olF AAE HUMe EE]
37 B 5 85°CY] sol el A s AATE=A
(PAL-BX, ATAGO Co., Ltd., Tokyo, Japan)E A}-&3}e] 3
3] o] RHEste] SAS 7o) HHAFoE YRl en,
°Brix2 ¥%7]3}4t}.

A

70 %A (Fracturability) & 2] E31 ¢ S PR wat
S8Rt AAE 2447 9 B 5 gel AEi] AA
£ 10mm x 10 mm x 10 mm<] BSHAZ /Y33 Texture
analyzer (CT3 10K, AMETEK Brookfield Engineering
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Table 2. Mixing ratio of jelly prepared using double gelling agents

NZ Z3te] Ao s9a 1 BaEhe AHeae
g 54 272 TA-35 mmE probeZ AF8-3}3Z, Fixture
Z TA-BT-KITE 433} compression 98%, trigger load
0.02 N, pre-test speed 5.0 mm/s, test speed 2.0 mm/s,
post test speed 2.0 mm/s, sample rate 10 points/s, cycle

count 1= 3}

SHX2|

A Aol EA 2 2= Minitab 18 (Minitab Inc., State
College, PA, USA) 2J&ll #4393, 2+ Al59] foA
(p<0.05) AAE FAste] LAufA] FAHEA (ANOVA)S &
AlSHE AL, AL o 2= Tukey2] Multiple range test
A BT

At o

pH
pHE solo] gelZ H3l= gelationd] ZA FFE F+=
Aoz d#A tide Avelar & Efraim, 2020). & A+

oA Axd RE TR Ae ASA FTEE 12%=
FA s, v EL] WS RSt Ayt =57) s
712 2(Cho & Noh, 2020) pHE 3.6-3.70] =2 3+
A7VS 2430 1.2%2] AsAE F7ele u 2
3 A H7FES Table 19] YERWTE Han & Han
(2014)3 Cho & Lee (2013)2] <At-olAl A5 M7t
of wel Al A|Fe] pH Helol| JFS vXA Fe= Ao
2 HIFAOY, FAL AVt AsAe] TR} =
of wie} ASHAl -Fe] pH7E thE 7)o FAM HubES
AstA| o] FFoll wel D3tth 1.2%9] AskA| szof tis
Tt S 3 T Ut 79 s AsAE A
7tek A2l o] pHe Fig. 29+ 2t} 959 AsiAl= AskA|
o] F&7t S7VEFE pHIF SUkshE AES HAFIA,
Azl A 4452 sol ] pHel whet defitial B

fo rx N

Ingredie Double gelling agents

nts (%) KC":GG KC:AG KC:GM KC:LBG XG:GG XG:AG GGLBG AGLBG

KC 100 080 060 100 080 060 100 080 060 1.00 080 0.60

GG 020 040 0.60 020 040 0.60 10 080 0.60

AG 020 040 0.60 020 040 0.60 100 080 0.60
GM 020 040 0.60

LBG 020 040 0.60 020 040 060 020 040 0.60
XG 100 080 060 1.00 080 0.60

Water 6677 66.76 66.75 66.78 66.77 66.77 66.76 66.76 66.76 66.77 66.77 66.76 66.77 66.76 66.75 66.78 66.77 66.77 66.76 66.76 66.76 66.77 66.77 66.76
gc‘it{i'c 0.02 003 004 001 002 002 003 003 003 002 002 003 002 003 004 001 002 002 003 003 003 002 002 003

Sugar  15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00
Syrup  17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00

g‘tamm 001 001 001 001 001 001 001 001 001 001 001

001 001 001 001 001 001 001 001 001 001 001 001

Total 100 100 100 100 100 100 100 100 100 100 100

100 100 100 100 100 100 100 100 100 100 100 100

DK C: k-carrageenan, GG: Gellan gum, AG: Agar, GM: Konjac gum, LBG: Locust bean gum, XG: Xanthan gum
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Fig. 2. pH of jelly prepared using single gelling agents. KC: «-
carrageenan, IC: t-carrageenan, XG: Xanthan gum, LMP: Low
methoxyl pectin, GG: Gellan gum, AG: Agar, GU: Guar gum,
LBG: Locust bean gum, GM: Konjac gum.
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Fig. 3. pH of jelly prepared using double gelling agents. KC: k-
carrageenan, GG: Gellan gum, AG: Agar, GM: Konjac gum, LBG:
Locust bean gum, XG: Xanthan gum. A-CMeanstSD within same
gelling agents combination with different superscript letters differ
significantly.
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Fig. 4. Brix of jelly prepared using single gelling agents. KC: «-
carrageenan, IC: t-carrageenan, XG: Xanthan gum, LMP: Low
methoxyl pectin, GG: Gellan gum, AG: Agar, GU: Guar gum,
LBG: Locust bean gum, GM: Konjac gum.
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Fig. 5 Brix of jelly prepared using double gelling agents. KC: «-
carrageenan, GG: Gellan gum, AG: Agar, GM: Konjac gum, LBG:
Locust bean gum, XG: Xanthan gum. A-BMeans£SD within same
gelling agents combination with different superscript letters differ
significantly.
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Table 3. Appearance of jelly prepared using 1.2 w/w% various single gelling agents

KCP IC XG LMP AG GU LBG GM

Gel or Sol state
after cooling

gel sol gel sol

sol sol gel

Appearance

.q(i8

YKC: k-carrageenan, IC: 1-carrageenan, XG: Xanthan gum, LMP: Low methoxyl pectin, GG: Gellan gum, AG: Agar, GU: Guar gum, LBG: Locust bean gum, GM: Konjac gum

Table 4. Appearance and fracturability of jelly prepared using various combination of double gelling agents

Combination of double gelling agents (main:minor)

H 0,
Ingredients (%) KC:GG KC:AG KC.GM
major 1.00 0.80 0.60 1.00 0.80 0.60 1.00 0.80 0.60 1.00
minor 0.20 0.40 0.60 0.20 0.40 0.60 0.20 0.40 0.60 0.20
=
Cube e :
(10x10x10 mm) Jﬂ ‘m ﬁ
NE

Fracturability (N) ~ 4.45+0.65° 4.46+0.30° 5.32+0.78% 2.28+0.20% 1.99+0.24° 117i0 25°¢ NE

9.86+1.33° 33.08+1.82% 57.79+6. 96A

Ingredients (%) Combination of double gelling agents (main:minor)

XG":GG XG:AG GG:LBG AG:LBG
major 1.00 0.80 0.60 1.00 0.80 0.60 1.00 0.80 0.60 . 0.80 0.60
minor 0.20 0.40 0.60 0.20 0.40 0.60 0.20 0.40 0.60 . 0.40 0.60

Appearance m - ]
F ; E ]

Fracturability (N)  1.91+0.21*  1.68+0.10®  1.11£0.05¢ NE? NE NE 6.77£1.55% 6.47+0.66"® 5.54+0.47° 2.56+0.13° 4.68+0.41® 5.57+0.57*

Cube

2)
(10x10x10 mm) NC NC

A-CMeans+SD within same gelling agents combination with different superscript letters differ significantly
YKC: k-carrageenan, GG: Gellan gum, AG: Agar, GM: Konjac gum, LBG: Locust bean gum, XG: Xanthan gum
INC: Not measurable

9NE: Not evaluated

9¢



3 F2 o) ASAE o83 dele] FEEA 57

A FEE A Zotal FohdlE]= d4S A
o Yi et al. (2021a)2] AFAA U AlFshHE 9%9]
g3 LBG7l BF FiEo dvke AL Hilst
t} &, LBGZ @ AsiAE A8 4 IAT T

shA| o} Esle] Alg-stob A Ao s asrt Vel
T At AZET GMS XGF FAHE A FAS B
oy st g AT e W Ao 5= JH
A& 34 Rt Aoz A
olF ASAE AME-ste] A|zgt Ae]o] ¢3-S Table 4
9} 7t} KC:GG 232 RE 31| Azt 2 5
AIL 9 Fof] o] WA, Seto® AHS uj Az
o] 5ol glon ST w2 AR H&FHUT
KC:AGE A3t & = QAR A7t o238 A e AdFS
det L Al /g0l Tol w418 skt A sHA
2ottt KC:GM¥# KC:LBG %3 ®5F AstEdon e
o] A& 9|Fo] AHE UL LBGE T AZA = A3}
Rs = Asrt HA FAAT KCS EFsHRS of 4
ste]o] Aldshs 28E Aol fAkgE o] #E AT
LA AFE AXY LBG7E 9 AR AR 4 gl
Ak o2 AshA e} Este] ARESL7] Wil A ¥ A
a7t Yepd Aoz AETh Martins et al. (2012)<]
AolA KCeF LBG7F &3t wf Aert 573 EFE
o] A, Dunstan et al. (2001)= KC2 LBG7} ¥A
H &2 E3allS w AlUA] 237} st Hasksd
h XG:GG, XG:AGE] =9olA GG AGE & A skA|
2 A8 e A FAo] & o] FARANE XGe
o Qe A P Ho| tha dopd Ao] FUAE &
S Rtk 53] AGS] A5 FEAY 2 7MA3 S0l
AH g A= FeH4H WIS AT GGLBG ¥
RE ZdHEdA AstE Ao, 0.6:0.6

Jdo 32 b i 3@ [

ofr

l

EFIER LT S, XGokel BRE 2El LBGE
27} GG} AGE EFSAUS W AP o 2 i A

S tHFood & Drug safety, 2021). 713 d (Fracturability)
&3] FARAolgt dn, ZEHI} ARE tEshHA
A B dFEo] HA HAR e dAdo] BAshs Aoz
Al 39§ s AEE] "] ©ele NS
Texture analyzerE ©]-83}%] compression =72 Z &7}
< A =W shte] Hag AT AErE E4)
Hed o, A WA uag Aol A, T HA
yag At Bk Aol slojM MARS T2 %
27E B4 F stUE A% AE A4 2 F(Han & Han,
2014), 2B AL 728 (Lee et al. 2007), 94 ZHAES
ez 3 E=AP](Choi et al. 2007)5 LBEAFS} o] d
olE o R g Ayt ol AFE AL )AL, 77}
Ao w2 Ao EAo] T8 AAAI ot T
AsA & Delste] Alze Azl 7MW Fig. 65 2tk
. KC, GG, AGE A9 659 AsAleE BE 5%(0.3-
3.0%)14 Zol 77k B4 B ARAES SHE F
AATE T3 KC, GG= 0.6%2] F=58 Asrt =AU,
AGE 0.9%°] sE7H Aol FA=7] A&t 247t
o] AsA|9] 7t TS ML Skl FA
£ BT 2] oA Aol 2 3] 734
S BHAoH, 3.0% FEANME AT (23.4554.10 N) >
71(20.64+1.81 N) > 7Fa7he} 7] h(19.3044.29 N) 502 &

o o

N K-carrageenan
25 | Gellan gum

W Agar

20

Fracturability (N)
b
th
T

0.3 0.6 0.9 1.2 1.5

1.8 2.1 2.4 2.7 3.0
Concentration (%)

Fig. 6. The fracturability of jelly prepared using single gelling agents. KC: x-carrageenan, GG: Gellan gum, AG: Agar.
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