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Abstract

In this study, effect of mixing ratio of k-carrageenan and glucomannan on quality characteristics of jelly incorpo-
rated with omija concentrate were analyzed. Through previous studies, the concentration of the gelling agent was
fixed at 1.5% of the weight of the jelly. As a control, omija concentrate jelly using a single gelling agent was pre-
pared. The texture of the jelly using glucomannan alone could not be measured because it was difficult to maintain
its shape. The texture was changed according to the mixing ratio of k-carrageenan and glucomannan. When -car-
rageenan was mixed with glucomannan, the water holding capacity was increased. Jelly prepared in mixing 2:1 ratio
of k-carrageenan and glucomannan was observed to have the highest hardness, springiness, gumminess, cohesive-
ness, and chewiness. Also, in order to manufacture omija jelly that maintains high water retention for a long period
of time, it is optimal to mix k-carrageenan and glucomannan at a ratio of 1:2.
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A AT Eol| SITHMEDS, 2022). Aele d7lEe A3 wet A RedAug 208 2472 w7 ste] ¢lot
Ao FFo wel el A, kA Az, detel A, 2 M o Z7to] LAXA 1, 75AL Z I
oF AlY) SO whrolv] ST A, % AT 5 A (Lee ot al, 2004). ASAE F2 IR o] Fojzl A%
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EETHYi et al,, 2021).

7hp7 S AR AbE7Re] A s Sal Astete
ol 7t dge] dele S22, TREAY, W uE gs
At Fol AUtk Fhepide A3 Al AW 29 s oA,
ZH=HE S Ash B A48 5 F& AeAEs
ke A= 2]Folth(Jung, 2008). 2] F oA 7Hel7] e
TFo] WS E Ast S waAn kgAY =2 AS
W= = EAJo] dth(Kang, 2004; Choi et al., 2007). ©] %

oMz 7}t 7S Bpg o] 942381l Al ko] A Y=
Ao vX= F3o] Ao, A I & 7tggo

sl thde A0 A BARAIE AREE L T
(Yi et al, 2021). 7hF 7RIS SFawda 4 9

2 S A AEe A4S IS HiE
(Yi et al., 2021).
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o]tk(Kim et al., 2019; Yi et al., 2021). wEbA], tjo]o]E
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AlelthJung & Joo, 2021). 2ok T2 AstA| 9} &35}
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et al., 2019).
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oM, T FHE AYL F2US we Zlo] 5otk
(Park & Lee, 2017). ‘P AHFE Ty EhHs BAH 2 A oA
b, Algh, wenh, ¢25h mgte] oAl 7Ex] she] wdriar
sto] e = el AA 52] gk AL g, 3 O]
Qrol| A= WL &ute] Yar, AA AR Auks Jepdth

(Lee et al., 2022). 3t @ u|zF9] H-EA-2 anthocyanin

Ao o)k Zlog A Mok et al., 2001). 2]
kel F8 715 AwoEe gad sigEe] dEA A
© ™, schizandrin, gomisin N % gomisin A7} 7Fg 2]
SHrE o] AUTH(Lee, 2018). Lm]Akel] ShrH 2]y shetE,
FEAOIY, ZtR ol S JRES ksl Fis}
7k ij 6]—:,?]— 6]-01— ‘6]-—‘,4]01: o) 701—6} ol 7}sF ¥ 3
5 248 5 g AEEE s TR E AR BAEA Q)
THSong et al.,, 2015; Lee et al.,, 2016). T3, ujxle 5
FARAY] S5 A A 24-, A AN, Ao 2

o 7} 1

1..
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ok §% % HIEo] 1E}(Lee et al,, 2022). 21 PE T
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al )\)\—1— ]
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2001). f7IAHEE QP4 FRE) HEG A% FHE
YO 73, pHE RFFo] Astel| FEFS VA= A= By
o] JATH(Choi et al., 2017).
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Z2~(The SoonSoo, Gimcheon, Korea)E A}&3}tl. AT
Azl AHg-E ABHBEKSUL white sugar, CJ cheiljedang,
Incheon, Korea)®} & % (Starch syrup, Samyang Corporation,
Incheon, Korea), =F3 5% (Konjac gum YZ-JF-30H,
Hubei Yizhi Konjac, Yichang, China), 7}3} 7}e}7]d
(Genugel carrageenan type AKW, CP Kelco, Atlanta, GA,
USA) A5l A i ate] ARE-shait.

" onlR e Aele) Wash A% 3L N9

tlo

Table 1. Formulation of omija concentrate jelly with different mixing ratios of gelling agents

Ingredients (%) KO0:G1" K1:G4 KI1:G2 K1:G1 K2:G1 K4:G1 K1:G0
Omija concentrate 6 6 6 6 6 6
Water 72.5 72.5 72.5 72.5 72.5 72.5 72.5
Sugar 10 10 10 10 10 10
Starch syrup 10 10 10 10 10 10
K-carrageenan 0 0.3 0.5 0.75 1 1.2 1.5
Glucomannan 1.5 1.2 0.75 0.5 0.3 0

Total 100 100 100 100 100 100 100

DK: k-carrageenan, G: glucomannan, and numbers indicate the mixing ratio of the corresponding gelling agent.
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Omija concentrate and water
(Heating 80°C, stirring 300 rpm)

A\ 4

Adding sugar and starch syrup
(Heating 80°C, stirring 300 rpm - 15 min)

\ 4

Adding k-carrageenan and glucomannan
(Heating 80°C, stirring 500 rpm - 15 min)

A\ 4
Molding

(Cooling at room temperature for 30 min,
refrigeration for 18 h)

A 4

Omija jelly

Fig. 1. Procedures for preparation of omija concentrate jelly
with different mixing ratios of gelling agents.
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ozt FE Ao A= AE 3.5eme] £ petri
dishell @& % AX}A(TCR200, PCE Americas Inc.,
Jupiter, FL, USA)Z ©]&-3}o] L (Y=, lightness), a (A%,
redness), b (FA %, yellowness) &< 33 WhHE =7 5o
Bagrow Vel xR0 L, g, b 32 86.57,
146, —12.57°|th. AstA] H7F A Ao MAHAE)=
ofef 23} o] Atstion, AstA H7t A A8 L #
2 4627, a T 2.81, b F 8.36°13UT}

AE = J(ALY + (Aa) + (Ab)’
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Fe} - 1499 - olalg

AT AHS
TEEY ¥ TEEEE

emat w5 Adeje] FErge AFF% (Ministry of
Food and Drug Safety, 2022)2] 47t Az Hel| we} =
A3FATH A& 22 F3k dry oven (HB-502S, Hanbaek
Scientific Co., Gyeonggi, Korea)S ©]-83}] 105 °Coll A
AzAZ 5 ofefe] A3} o] ALFsTh 2mAt FE5Y
Agle] FRINEE FEEHYE =4 7](Aqualab Pre
Water Activity Meter, Meter Group Inc., Pullman, WA,
USA)E °]-&3to 43513

FEIFO)= T x 100

a: Az A 3FHA A%
bz A A Ao (e
c: 7z T FPol HUL el Ay

omaAt FE5Y A 10g] THFSF 100mLE H 718t

=

o]-&-3tod 6,000 rpmoll A 287F A F dAE 7]
(LaboGene 1248R, GYROZEN, Daegeon, Korea)S ©]-&3}
o] 20°ColA 4,000 pmSE 20%-7F G4 R sle] Ao
FENS A EZ AESIA T pHE pH meter (FiveEasy
Plus, Mettler Toledo, Columbus, OH, USA)ZS ©] &3] =
Astack 7HA 1P ES HAAFEA(PAL-BX, ATAGO
Co., Ltd., Tokyo, Japan)E ©|&3le] A3 o, g

F3433 = A(X-ma 3000, Human corporation, Seoul, Korea)

£ ol gate] 500nme] Aol FRES ST
=zt

enA w5 dele] 27 AIEE 10 %10 x 10 mm
2 48s &, 3A17F WA b texture analyzer (CT3
10K, AMETEK Brookfield, Middleborough, MA, USA)&
ARE-31o] TPA (texture profile analysis)Z 733%™, =4
Z7LS Table 29} #t}. 7d = (hardness), 23 (adhesiveness),

571/ (cohesiveness), B+ 4 (springiness), 3 2Hd (gumminess),

Table 2. Measurement conditions for texture analyzer

Parameter Condition
Deformation 45%
Trigger load 0.02N
Pretest speed 2 mm/s
Test speed 2 mm/s
Return speed 2 mm/s
Data rate 20 points/s
Probe TA25/1000
Fixture None
Load cell 10,000 g
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A8 A (chewiness), =7+ B & (resilience)S &7 35t
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= dg)e] 9L Fig, 29} o} SFFIY 2
ARE3le] A %3 AE(KO:Gl)E & S Holu e
A 8FA] Bkl AL ﬂﬂr 7S dEo = ALg-ated
3 A2 (K1:G0)= & FAEHIA T o 2R = 7
EL%{E} K1:G4 zﬂa}” e = %X]%W 53 A
WAL, 7ht T ide 2%
x3 & vzt 59 A % ]
Cha et al. (2022) Aol 93l FFFA T
AREEE A= 271 Asrt =AY, FE
FakaL Al ko] Aol whel W = AR R 7}t
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Fig. 2. Appearance of omija concentrate jelly with different mixing ratios of gelling agents. "K: x-carrageenan, G: glucomannan,
and numbers indicate the mixing ratio of the corresponding gelling agent.
Table 3. Color of omija concentrate jelly with different mixing ratios of gelling agents
. Color
Formulations - AE
L (lightness) a (redness) b (yellowness)
Concentrate 30.06+0.03 1.68+0.19 0.95+0.23 -
Solution" 46.27+0.09 2.81+0.10 8.36+0.16 -
K0:G1? 41.85+1.63"9) 2.2140.63" 6.08+0.57" 5.20£1.10M
K1:G4 42.89+2.47 2.62+0.55 6.62+1.25 4.03+2.43
K1:G2 43.16+1.40 2.44+0.45 6.70+1.15® 3.64+£1.66
K1:G1 43.35+1.00 2.32+0.45 6.96:0.69" 3.34+1.10
K2:G1 43.51£1.38 2.15+£0.34 7.2140.85" 3.16£1.45
K4:G1 42.91£1.67 2.06+0.60 6.96:0.90" 3.80£1.79
K1:G0 44.13£2.62 2.02+0.55 7.62+0.42% 2.82+2.20

DSolution: before adding gelling agent.

JK: k-carrageenan, G: glucomannan, and numbers indicate the mixing ratio of the corresponding gelling agent.

NS: not significant.

“The means+SD within the same column with different superscripts (a-b) are significantly different by Tukey’s multiple range test at P<0.05.
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Table 4. Moisture content and water activity of omija concentrate
jelly with different mixing ratios of gelling agents

Formulations ~ Moisture content (%) Water activity (a,,)

K0:G1" 77.46+0.41 0.98+0.00N%
K1:G4 77.99+1.08™ 0.96+0.03
K1:G2 78.41£0.54* 0.97+0.00
K1:G1 78.54+0.41% 0.97+0.00
K2:G1 78.63+0.13* 0.97+0.00
K4:G1 78.54+0.57* 0.97+0.00
K1:GO 79.04+0.23* 0.97+0.00

YK: k-carrageenan, G: glucomannan, and numbers indicate the mixing
ratio of the corresponding gelling agent.

2The means+SD within the same column with different superscripts (a-c)
are significantly different by Tukey’s multiple range test at P<0.05.

9NS: not significant.
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Table 5. pH, sugar content, and turbidity of omija concentrate jelly with different mixing ratios of gelling agents

. Sugar content Turbidi
Formulations pH g("Brix) (O.D. at SOI)ynm)
Concentrate 2.30+0.01 57.8+0.0 3.241+0.006
Solution" 3.26+0.01 2.1£0.0 0.026+0.002
K0:G1? 3.39+0.023N8 2.2+0.1N9 0.040+0.007™
K1:G4 3.38+0.03 2.2+0.0 0.038+0.008
K1:G2 3.46+0.17 2.2+0.1 0.033+0.004
K1:Gl 3.55+0.33 2.2+0.1 0.037+0.012
K2:G1 3.37+0.02 2.240.1 0.028+0.008
K4:G1 3.35+0.03 2.240.0 0.030+0.011
K1:GO 3.40+0.05 2.2+0.0 0.031+0.009
DSolution: before adding gelling agent.
JK: k-carrageenan, G: glucomannan, and numbers indicate the mixing ratio of the corresponding gelling agent.
YData are expressed as the means+SD (n = 3).
“NS: not significant.
Table 6. Texture profile analysis of omija jelly with different mixing ratios of gelling agents
Formulations Hagi}r;ess Adhe(ls;};ness Cohesiveness Sp r(lrlrl]%; I;ess Gum&l;ness Chimlr)less Resilience
K0:G1" ND? ND ND ND ND ND ND
K1:G4 0.84+0.16%Y 0.24+0.10° 0.57+0.19° 1.834£0.29¢ 0.47+0.20¢ 0.89+0.48¢ 0.31+0.05¢
K1:G2 1.86+0.51¢ 0.23£0.11° 0.65+0.10° 3.00£0.61° 1.19+0.29° 3.64+1.18¢ 0.41+0.06*
K1:Gl 2.83+0.50° 0.27+0.10° 0.66+0.05* 3.87+£1.25% 1.87+0.40" 7.38+2.39* 0.35+0.03°
K2:G1 3.30+0.71¢ 0.26+0.10° 0.61£0.05® 3.93+0.37* 1.99+0.37¢ 7.83+1.64° 0.31+0.05°
K4:Gl1 2.44+0.32¢ 0.26+0.10° 0.55+0.05° 3.49+0.40% 1.35+0.23" 4.69+0.88" 0.26+0.03¢
K1:G0 0.84+0.37¢ 0.51+0.20° 0.16+0.08¢ 4.06+1.18° 0.13+0.09¢ 0.62+0.52¢ 0.03+0.01¢

DK: k-carrageenan, G: glucomannan, and numbers indicate the mixing ratio of the corresponding gelling agent.
?ND: Not detected.
?The means=SD within the same column with different superscripts (a-¢) are significantly different by Tukey’s multiple range test at P<0.05.

2022). AsHAl H7F A euiAb o] HEE 002602 FhEd IR E3u g bt evAt w5
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Table 7. Water holding capacity of omija concentrate jelly with different mixing ratios of gelling agents

Formulations Storage period (day)

0 10 15
K0:G1V ND? ND ND ND
K1:G4 68.05+7.7379 66.08+5.85° 72.80+5.26" 72.3446.034
KI1:G2 74.52+4.7172 75.35+6.3942 76.19+2.514¢ 73.40+2.77%
KI1:Gl 72.04+4.18% 69.85+3.4148 68.73£1.94" 67.08+3.70™
K2:Gl 59.7143.614" 57.79+5.87% 58.87+3.34% 57.50+3.63%
K4:Gl 52.99+6.284 48.56:£4.24M 53.92+4.12%¢ 52.0246.574°
K1:GO 45.58+11.31 38.24+8.274 37.85+5.75" 433744574

DK: k-carrageenan, G: glucomannan, and numbers indicate the mixing ratio of the corresponding gelling agent.

IND: Not detected.

?The means+SD within the same row with different superscripts (A-B) are significantly different by Tukey’s multiple range test at P<0.05.
“The means+SD within the same column with different superscripts (a-¢) are significantly different by Tukey’s multiple range test at P<0.05.
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