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Abstract

This study investigated the quality and textural properties of jelly produced using different gelling agents (gelatin;
jelly prepared with 3.5% gelatin, carrageenan: jelly prepared with 1.5% carrageenan, konjac: jelly prepared with
2% konjac, agar: jelly prepared with 2.5% agar, w/w). The pH was lowest in gelatin, and the soluble solid contents
of the jellies were not affected by the gelling agents. The L and a color values were highest in konjac, and the
b value was highest in gelatin. In terms of texture properties, the hardness decreased in the order agar > konjac
> carrageenan > gelatin. The springiness and cohesiveness were highest in gelatin, and the chewiness was highest
in konjac. The jelly prepared with gelatin had the highest melting down rate among the jellies. The transparency
was lowest in the agar sol state, and greatest in the gelatin sol state. Syneresis tended to decrease in all the gelling
agents over time. The melting and gelling temperatures were the lowest in gelatin, which was unstable toward heat,
whereas agar showed the highest temperatures and was thus stable toward heat. The results of this study could
be useful not only in the production of gelled foods, but also in the selection of gelling agents suitable for various
processing purposes and consumer targets as altemative materials for improving physical properties.
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A = FAQl AR} AlZEo] A= 585 RS 20% Uel=2 TH8-sH

TH 7ISAROR SRS AYY S A‘; AsHA| 9] E5l

FT A gofsier IR ofFolA WA HAME e E}OH 2R oo, Xﬂz*mﬂ R e
AR ARE TheAET 715 dEe R AFe Aed AEE Ve 5 SHHKim 5, 2007). AMEE AsHA
EREopE], AFe] A et w2 TAEE woPA Y wE 4%1 Az, 2kl A, @E‘%%_ A, di e o=
AEAZFORA A2 AHP7F 531 QltKSon 5, 2005). ek, FEEOIT XA S0 =24 HY Al g FolAd
Aele ol ABSS 7ISAF0E AHHI glom, A A oRgke] Aol ML, o Al o R FolAwA of
715732 7Sk AIBEE ofE, thefet Alhe Ale® 4 k] Rgel Sl ARt A A7]al 9ol el

U= Algelyd AE0] /HEE AL FH(Choi®} Lee, 2014). Hf

AR AR oot 248 7T Qlo] Tt 4ulxjo)
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7l 4 QI (Lee 5, 2010).
AlFoIM Y] B4 Tfet ARAEY 7|E S5 L 8
T2 S0 & U= 840H, Ao 7= st &5
AV 52 Regle 549 Az 7R ofye}, S3A,
A, R3] 52 Tjoret o877} Tk ofeiet s
+ A AR ofd F(Lee?}t Koh, 2017), ©ZH]|(Jeong
¥} Kim, 2016), ZH(Kim} Lee, 2003) 52} theat 41550l

AHE TAAZ17] Yot A A%, ZSHAH 52 thASH
S, BA, 55 AlFo] tigt dtso] A ok
(Rhee, 2010). G & AetelS o] 83 Ag|E &fl4o=z
u gy 2ot TaX] =4 thA(Shin 5, 2008), 7HAEER 3
7 FEEA MR AR (Kim 5, 2019)9} £ AL,
T AT A7} o]FojA| 1L Stk 1RARE AFAIES]
Az 9 E4A7H(HanT} Han, 2014), 11FAHE 72749
4 B4 SHHLee 5, 2007) 5 7154 B2 I A
9] At opet, ASHAIE olgste] FEFa 7| )&
E/402 JEFsto] ool oRE AlF Ees AHAPL
Yoh= ot A7 AlEstal itk sHARE A =S o]
&oto] i AE9] Ae, 7189 At UE 240 &
A& 7= 457 wol, tiA Y=ol digt E4 olsiE &
o 7|2 AEE dAlc = A77F o]FoX|aL Qlo], Thst
Aol gt S84 EAdo] FE4Et Qi

A2 520 A% 2AE Jolal Q= F8 Tl
ZepE 71 F Al 712 7ESIAA 8EA1R AL
2 719791 9EAS Holck el o] 83t AL 28]
37CE AR Aloj|A] 44| ot EQPg/do] ANt Feg
= AR YRR E e, A1}, 3 5 AlEe e Y
HAg g Wo] AR&E K Stevens, 2009). L AatEl hAS
B A A digh 4 7L AAlFo A A o]
F=2 T4 DEQl Ao ARGS Ad AREEE St
Akl diA] A& I3t A FEL . Qlck el
A 4 = B4R HE, WAy JE WRE, A4, vt
24, 3kd So] BE3 Qltk(KarimT} Bhat, 2008).

7l 2[R SXFZEE Eolu =AL I
fHog FZot Bl R & sulfated galactan®] 30]
o i7]9] St AR wt 7huk (k) 712, ool
Bl 7121d, |H) 7P G e s RS 7t
A Ps, A, 78t A E AR 52 ol 8ol =&
2] AA, A 9 HRERO] 24 B 9l Rk ot
£ 4 4559 Ax 3A 5ol o851 itk Harsed
ThKim 5, 2011).

Lok OEfERIO A &3 thdRolH, 2eko] A48
2l glucomannan dASHY thdREA IEFo] T4E A

A= 71501 Slol Bl A< g JEOR B4 B
g 7P Bk fAGte] S4Ee] FYHAS HolE
oh EQ 2R AF RO APHE Fol1, §Y 1
HHARE Y 57 502 B4 BHAHES WEL A o
22 FHsto] s, e Aoyl 28 elel v

Whe s 7158 7k AlEolthChoigt Kim, 2012;

L SRFRI SETAOA FEE ZoE S
THERRI o7 FR @ A% -2 oFo] o RHE 0 7 LAJx|o]
A oH(Imeson, 2009), AloJfU 4G AlF LA E Hol
o] &=L SIthDo 5, 1998). P2 SAFolA F53T A
ghelo] thsto] ABA7E 2h= ARG AT 4= 9lom, A
e, IAoE AF AAR B[R] AIA] HAL Q= ddh
ALSlof] A 9 e A 2A =2 TS AL
AthRyu 5, 2012).

A2|9] B H7Ioks thE Rl o8 4 ¢ olsfet
2 JFg wol W= AlEo R et H7iEA] o, Ast
Aol =24 B4 % olsletd S ERIgh AT BET
AAolot mEhA 2 dA4te ohedet AsHE A, TH,
2oF 9 7H IS ol8sto] Axgt Aol F4 54 H|
wsto] Yol FAo] Y= RIS AR fI't 7124

= AlAlstarzt gt

rl

o

ERTET

A=

2 Ao AMESE Aol Aetel(Daejung, Siheung,
Korea), 71271 HES food ingredients, Manila, Philippines), <=
9K Miryangagar, Miryang, Korea), $F4(Samchun, Pyeongtack,
Korea)& 7kl AHgstsict

Az A=z

A 9] A 2= AHAES Fote] A el wet A
o] A== A L E Aslglon, 4 vh= 47t A
2l 3.5%, 1Rl 2%, TOF 1.5% B SHA 2.5%(wiw)E
S}t S84 200 mLE 80T water bath(WB-11, DAIHAN
Scientific Co., Ltd., Wonju, Korea)ol|x] S&5l0] ASHAIE
ol 7 52} muIsigict. 28] Bl Fols At 2
719] E(60 mm=60 mmx20 mmye] P31 ALl 3087+
g &, 4417 57t 4C @R aoA 23 & A AR
Skoich
M =23
Al = ABZ}A|(CR-300, Minolta Co., Osaka, Japan)E- ©]

e
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8310] ¥71E Yeh:= Lak(lightness), TS UER= a
Hredness), =S LUER= bgl(yellownessy 212 27

sloict.

pH ¥ 7}84 1¥E &3

Ag]9] pH 9 7 P& SH2 A= 3 g& F5f 30
mL9] &FE 719t & homogenizer(Nissei AM-12, Nohon
seiki Co, Tokyo, Japan)Z 10,000 rpmoJ|A4] 1057t ubafist
T2 3000 rpmoflA 2087F ilEEsto] Jsds pH
meter (5220, Mettler Toledo, Schwerzenbach, Switzerland)
o 24 FEANI, Atago, Tokyo, Japan)g ARE5I0] 57
Sjoict.

e

ZAZ
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A29] EAJS Rheometer(Compac-100, Sun Scientific
Co., Tokyo, Japan)S ©]-&5}a] 23] Y2IA|BS &3] AL
(hardness), EF2}/J(springiness), -3-%4J(cohesiveness) 2 4
4 (chewiness)& ZH1%ITLee 5, 2013). ZH27AL A
FE 20x20x20 mm’ O & Hristo] A|RE ARESLYOm, X
£0] 15 mm<] adaptorg 2519 table speed 120 mm/min,
compression ratios 30%, sample moves 10 mm% 2745}
HHESI = 63]= SHYi:

E3E 23

4e)o] YR Bun 5(2005)9) AFLHE Wsto] &
Aatct. Qg A 30COIH 3082 B 7Rt F E(sol)

Fefo]l A spectrophotometer(UV-1601, Shimadzu, Kyoto,
Japan)Z ©]-&3}o] 500 nmolA ZH3IAck

sug 23

A 9] M-S F7F5H7] Hste] A9 e Alw A
<= 100 mLe] H[o]A o] 50 g¥] F=Ysal, 5ToA 3417
Zisto] Azl AL Aele] Bl ZHAZE AGSlsT
B1g 425 = water bath(WB-11, DAIHAN Scientific
Co., Ltd., Wonju, Korea) 40T oA 1087 & & AS H|A
oA Aol 6 mesh &40l 2ok 3027t 223t 2
Sd= 5795t A AA SFel gt SRS &
(%) 2 SFFchKawamura?} Takayanagi, 1989).

B

o
=

oj+g =3

o]4&-2 Parkd} Kim(2010)2] A& st S7g513
ot A% 71700 M2 Aejo] o]xg2 YAet I7](2x2x2
em)Z A2 A|REF petri dishol] 2127} go} 5CoA] 547t

APFSPEA 24X} HEOR £5to] he HozRe of
588 7otk

Weight of separated liquid (g)
X
Weight of gel (g)

Syneresis (%) = 100

g2 ¥ 312k =Y

Az)o] gofer W 3% Shimada 5(1993)Q] ¥H
< °ol8dte] sttt 8ol W 1.2 emo] AJidt
o AZEZS 5 mLA FYs}1, Akt Wi7kA] 5T oA 34]
ZF 8A%E & 25T 9] water bath(WB-11, DAIHAN Scientific
Co., Ltd.) oA L52 Z7IA 05C A5 Aokt A3Tke
AR A9 AL 70| goffslr] Aol 255 SOl
T2 519tk AlRE 5 mLE WA 1.2 cmQ] AJ@o]| Zule}
11, 70T 9] water bathof|A 3057F SAA 7] & LS A5}
AZEE 2571 0.5C A duict Alfehe shbd 7ujo]
Hog Hol 3% F9| o]5AHE ZHslo olsA} 2
mm% 9] water bath 2EE ST 2 519tk Al7] HhY
o= A9 FA2EE FHA L=7t Asleto] Sk
7719 =< AE7t S7Fete] Rrsetr] of# . o] %
HoJ A= water bathl] LEE AL 7 51937] wjRo] A
A2 S k= Aol7t Uk wEbA AlddEof| ZH7ke
FE2 SLE0] ol 5AE7E 0 emouy, S4FE oF £ A

891 2 mm oF A9 LES STLER SHeik

SHAz]

L= AR 33 RHE0 2 dYsto] Hyx|el EHAE U
EF T, 994 HSS IBM SPSS Statistics 19(SPSS Inc.,
Chicago, IL, USA) programs ©]-&5}°] Duncan’s multiple
range tests oI}

2 ¥ 2
AstA| 70 o2 ol M

A= A 9] 7|5/ sk o] dFs = F
208 HAw 372 IS 7P gol W= 4otk o
AgofA] AxE o] M= Table 13} Zth Aol ¥7|&
UERE LR 229F 57.14, 7Feb7|d 54.39, A2kl 51.43
2 3Hd 4636 2 0= 20| 7MY =& WIS 7, o]e}
Hi|= gkdo] 7Hg W2 ¥71E 7tk AMEE Yeidi=
agre 29F 1.30, A= 0.80, 711 1.04, 3Hd 1.022
A5 Z50] W2 2 Holsh YeiiA] Qskek. BUEE 1
SRl bgS A2fE 4312 4 e B 26 veh
Stk Kim S017)9] Befel Gl 1 Bolg Aelo]
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Table 1. Color values of jelly prepared with different gelling agents

Color value

Sample
Lightness (L*) Redness (a*) Yellowness (b*)
Gelatin 51.43+0.31<V 0.80+0.020° 4.31+0.22°
Carraggenan 54.39+0.42° 1.04+0.30° 0.12+0.15
Konjac 57.14+0.52° 1.30+0.23% -3.03+0.15¢
Agar 46.36£0.27 1.02:£0.02% -0.73+0.03°

YValues are mean+SD of triplicate determinations. Different superscripts within a column indicate significant differences (p<0.05).

M WstolA] ek o] F7FE4S bio] F79K: 7
T2 thehfglon], Jungih Kim(2016)9] G014 Esfo 4

223 Aetde AL P Yok Busis

Asty 70| W2 pH Y 718 1R

7k ASAE pH L 7184 -2 Table 29} ek Zof)
Fle|d, AL pH 79 717k ZFAJoln, Aetelo] Ao
6.388 oMo = eI Do 5(1998)9] $-57hate] 2
HE] 359 P pH 6.85-8.112 FEA] ARSSE SRt
EE 5(0-8%)7} pHO| H3ES mlHth= Ao Byl
t}. Jeond} Lee(2019)9] o] w2 ATt 715t 2
oF Ao pHE 5272 Ugtou, £ A¥L 7012 B &
< 27t YeRth 7H 13 EE A E AlxRA AsH]

Table 2. pH and soluble solids content of jelly prepared with different
gelling agents

Sample pH Soluble solids content

(°Brix)
Gelatin 6.38+0.00%) 0.20+0.00°
Carraggenan 7.03+0.00° 0.13+0.09"
Konjac 7.01£0.00° 0.20+0.00°
Agar 7.70+0.00° 0.00::0.00°

YValues are mean=SD of triplicate determinations. Different superscripts
within a column indicate significant differences (p<0.05).

o} ZR4E A2k WA Qot e FFS Holn, &
9| B9 1L glol UehtA stk Ryn SQ012) 3
E 7484 13e] 2R S5 U A
uhgo] Aebelst Sl TS FABE 7P G A0 9
2 713 5 glcka Busigont B AgelM A Ast
A Grt BE W Ueht, B4R 9 715 21 87
Al 2 oS uAA ke Aow ek

A3 R0 U2 HAH
I A= AES 7HE & dERd 5l A0 K
H=E 7ZF EXAR] Zjo|7h EAit). & A= Ak, '
94, 34, HEAE9] gax EAZ eRlstaat AsAlE
2]k Ae] o] §A% A= Table 33} At} = FHHO|
3,511.17 glem’2 7F¢ &=A Jebgon, 7z d 77318,
20F 590.93 & Aatel 175.13 glem’ =02 AalelofA] 7}
2 AEE Ueo] REgR EAE 7= 2R g
Q15 o= TRt 249 A E wEol= ol &
Sot, FelR A7re] Aglg vhe7]olk= Aol Ads
ot AlgEct A AakEo] 100.46%2 7P 2w
AL 7R 1L 9Jo, 29F 95.68%0 2 AetEly} AR gk
2 7= HhE, 7RG 79.31%, SR 78.05%=2 B|nE
g/do] A veith S34d2 Aetglo] 96.09%E 7K
SIS HEtH, 29k > 7P Id > 3P o= 2 3
o

-

Table 3. Textural properties of jelly prepared with different gelling agents

Sample Hardness (g/cm?) Springiness (%) Cohesiveness (%) Chewiness (g)
Gelatin 175.1343.67%0 100.46+2.00° 96.09+3.64° 117.52+4.69°
Carraggenan 590.93+17.76° 79.31+2.19° 61.4942.53° 251.71+15.12°
Konjac 773.18+113.67° 95.68+1.28° 78.6243.60° 296.00:£34.46°
Agar 3,511.17+103.92° 78.05+7.88° 13.69+4.02° 184.19+52.02¢

DValues are mean+SD of triplicate determinations. Different superscripts within a column indicate significant differences (p<0.05).
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PR, eI, SR, Aehel 202 w8 A4S Ut
Uik, eI, ZoF 8 9 Asp SREE <A
o -8 Jeiag 2 71540

e Bl 4 Ak A 7154 B AES A2 5

s
S,
)
1>,
0,
EIZ:

(o]
fu
>
N,
olr

A 7P FEgR 23] Aetglo] Tt s FUtt 4
Tt HeH Aatglo] ofo] oF 6uff 7t " asitial oF%)
on, FUT Aro] Ay} o= SR, F2M,
3ol Aefdo] ePdETh ok A& ERIS &= Itk
3L Kang(2004)2] A-olA= 7P Idat SPde s Az
3F Aol EY13 B4 vluet AolA 7t de] Eeol
010, P9 Tefo] WoHdaE S, A, 'l
Aagithal Harsto] 2 AP JARE F3RS UERSIT
Lee 5(2003)2] d=o] A4 A9 AREA HUEFo|A]
2ok} 7 IdE A ASHAIR AST o & of HAY
Wo] Hrlsl= ALE Y osiAL %t 84 w0l £
2 2AS FAsh] ofgrial Husieler, 71| de]
oFFo] Eobs Wuhslx] = HeollA Zeko] Hds] Sk
o] BEEEI B4 7= ALE Yyt 7P Id
2 AR Hdx A AFARoA HEY 5Tt =2 o
A7} 7 =4 Jelom(Son 5, 2005), B2 SEAS
ARERE BEALE VIR A A7 Ao BEEAF &2
7t 2 o 7 =4 YERTHYu 5, 2008). of= A3t
A= ARESE 7h} 71epr gt g9 Ajo] ok Ae] 34
Al e 9ekE ok 2 5 T4 T Alolo wE Ao]
o, 7R f714kl YeidE =449 Aol7t veRdtt
3 Basiint. weka A /82 pHY G2 Eo] st
40 B2 TS It AS ERIT 4= UArti(Hwang¥t
Choi, 1997).

fl

i

0|

i

s9c Y gag
Ak E50] B2 Ao SHE 2 BHEE Table 4]
eholc SRS Aspe] 2EEAS Sklsks g

Table 4. Transparency and melting down rate of jelly prepared with
different gelling agents

Sample Tran(sg}a)r)ency Melting( OdASWH rate
Gelatin 0.078+0.002) 91.31+3.65"
Carraggenan 0.199+0.002° 0.11+0.01°
Konjac 0.093+0.001° 0.63+0.25
Agar 0.788+0.009° 0.08+0.04°

YValues are mean+SD of triplicate determinations. Different super-
scripts within a column indicate significant differences (p<0.05).

= o] e F= 8otk & AHloMY FYks 7
o] 07882 7P EFET w2 EloH, 7l 0.199,
2°F 0.093, A 0.078 =02 FYPET}F #A4 UEETh

S THE0lRl A9 oA Gof| tigk FgEE &
Ast7] glsto] APsl= Ao, B AFor= Aetelo]
91.31%= S3&0] &oF Foll it Mol ekt &
o, Zle e 9 o= ol d Aol7h UERA] 33te
o, 40ToX 9] A F= LoluA] glot AztEof] Hls] doil
et RPg/del &2 AR YERETE ole Kawamura®t
Takayanagi(1989)9] 712p7 |t} At S3HA0] 54 A+
o mzd 7Pt EdHlEo] g2 A2 E A7t
& dojupx| gkor, Ao AR EAe] 7hrt £AE
ok 7P EAk= HE WITES FAlste] E2d
dtd BAE Zet Al A FHIE AL 371 dhizel=t
Husto], AstAIE Eoto] ARt o 2 AshA| ] &
e 2 & e Aol AmdEth

o|+=&

olE2 AYE o|FA Q= AT AlRte]
Sofl T2 502 QI8 11 APo|E HHLAL Q= o] e
Uo= A4S o, gt ojg= Ae|9] gt 54
F= 5 EHEun 5, 2005). A A AgdFEo] oFd

5, A9 A=t FESHA Foto] UiRe] B0l R 2 HA
FE=H K Hwangd} Choi, 1997). ASIAYH o4& Table 5
o} o] AJ7to] Ad=E o]fgo] Wolx= AL ERIT 5
Aom, 7HEpr|de] AejoA ojago] 7FY w2 As g1l
S 4= St} 2ok} A, S [fojF o 2ozt glo
o, 3 2 AAEHEE olggo] YELER] Alth
Thomas(1997)0]] I+oll W= 7hepr e F-x0] uh} o]
/ol Aozt lol 7HH(k) P2 ol do] YeARL
ol QBN )2}t HTHA)FZ oldidel gkl siglow,
Wustenberg(2015)> 29| 4 Y= &5 & 770] ol
d/do| Wrial Hustel 2 A3 Ael fARH Ut

82 ¥ SI2E

ASHE o]g3lo] AL AxE uf A Asp} Lojuta,
27t 7t Ao & 7] o= 4E2 AS HFT |
83 94o|tt. ZF ASHAE Asht doju= G2 E9}
Aol 7] ARFsh= SOl EE £745t0] Table 60 e
Aot Sl e AGE Q] AejolA EHo] mof 2= 4
E7F EolS W 225 UEoH, 3ol 82.17CE 7MY
2 LA 9] g7t He AS ERlIs). 2okt 7t
712 27} 51.67C2F 55.67C Y] =04 =i, A
22 29.00ColA §ofi=l= AoZ UEkit
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Table 5. Syneresis of jelly prepared with different gelling agents during storage at 5T

Syneresis (%, days)

Sample
1 2 3 4 5
Gelatin 0.83+0.21°Y 0.28+0.12° 0.300.22° 0.30+0.22° 0.27+0.39"
Carraggenan 14.30+1.80° 9.3040.36° 6.09+3.12° 6.09+3.12° 1.8120.50°
Konjac 1.2340.52° 0.84+0.72° 1.04+0.27° 0.97+0.43° 0.99+0.16"
Agar 0.27+0.30° 0.04+0.06° 0:£0.00° 0:£0.00° 0:£0.00"

YValues are meantSD of triplicate determinations. Different superscripts within a column indicate significant differences (p<0.05).

Table 6. Melting and gelling temperature of jelly prepared with
different gelling agents

Melting temperature  Gelling temperature

Sample
Gelatin 29.00-0.00%" 16.33+0.24°
Carraggenan 55.67+0.94° 35.83+0.24*
Konjac 51.67+0.47° 30.33+0.47°
Agar 82.17+0.24° 36.17+0.24°

DValues are meantSD of triplicate determinations. Different super-
scripts within a column indicate significant differences (p<0.05).

SILEE £ AHolA EH 22]9J0] 2 mm oA &}
o7t UA] ¢k& g S22 S5t S, e,
ok gl Aatel o 77t 36,17, 35.83, 30.33 L 1633T AR
Uepgon, Aete 2 A20AE SER] = E4S Y
Effi= A o= Elstirt. A2l gofol JlojA] At
AREe] 291 37T ofste] §l2Eg 7HA UMAA ==
535t JAES 7RI Qs AL RISk shde] A &
St SA2E 7} o Fof| tiste] S 7HAAL Q)
o= I 4= A3l on, Kim 5(1997)0f = URREd
9] A% 80ToIA B3’ FA3] 7o, S1HL 4
202 B AgZANe} fARH Ueldtt 7t de] 49,
Lee 5(2007)°] W2 2 Ayt g 7hr|do] sEdEh
SI2E 9 Tt o 52 2EHAZ YEET], o]
£ FAEE F7hd A9 5o St kgt s A
T2 PgHoR Eort a2 ¢ gofkol] FFE
o)k dekech

fo

OF
=

a9 4Ee] BYS 257 Aslel AoH FR) w2
Aele] B9 542 vl ST AsS] R0l BE
Ao pH ekl 71 v vepton, Mzo] 49

L3k 9 agh 57 ZoollA 7FE A UERE S, bak2 Azt
oA 7P 2 gk Uit deje] g B4 5
e T, 2ok, 7RI, AR fo= Wolls FF
< Herilon, e84d3 S4/492 AetdollA 7 &A1 U
ERal, Hede o] 7H w2 w2 Ui e
<= AztoA 91.31%=2 7 7 YeRdeH, 7P,
2oF gl At = 1% He] S-382 et 2 Ao
£ 7HE e & 5 AT FEe R E O =
FE=7t w3toH, dete & oA Fert #9koH,
ol e AsHAA AZto] AdE FASII &
e 9 FALLEs AEN 7HE W2 2 YER
o] ol Bt B4 Hom, THHoA Hof ARl
2 A7ET: A4

Al =

£ =Re 20199 fhE ek el 2]
ofst Ao A=Y
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