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Abstract

This study compared and analyzed the quality characteristics and antioxidant activity of the commercial stick-type
jelly of pomegranate (P1-P3), green apple (G1-G3), and red ginseng (R1-R3). The pomegranate group's pH showed
a relatively low range (3.38-3.61), and the red ginseng group showed a relatively high range (4.14-4.96). The total
acidity of commercial stick-type jelly was in the range of 0.31-4.60, and this value satisfied the total acidity stan-
dard of candy prescribed in the Ministry of Food and Drug Safety. Water content in the commercial stick-type jelly
was lowest in P1 (45.99%) and highest in R3 (83.16%). The pomegranate group was significantly higher than the
other samples for sugar content and turbidity (p<0.05). Fracturability was measured only in G2 and G3 with sig-
nificantly lower hardness values (p<0.05), while the pomegranate group showed significantly higher values for hard-
ness, adhesiveness, cohesiveness, gumminess, and chewiness compared to other samples (p<0.05). In DPPH free
radical scavenging activity and total phenolic content results, the pomegranate group tended to have a high value,
especially P3, which showed significantly the highest DPPH free radical scavenging activity (p<0.05). These results
show that various commercial stick-type jelly products have different characteristics according to such factors like

raw material and manufacturer.
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(Moon et al., 2016). 2008
o B3 74 = °“:'7} A
o] ABE 71 A, 7HA, Bk ol 34_% ‘
A A, o] 2EA AY, A, A,
12%0 2 S E|EA] Aol AHAZS H7)ske] 1
ol gl LAY WA AElQl Ae) dee) AR7)s
Fe AT gt 7153 4F 247 Aot ¥
%3 QITHMFDS, 2008).
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A= B 7O FS Hol2=E st RS AsAE
Estal 7He, w5, AE e & Zol= Jeré% &3l v=
o]t (Joo et al., 2015). AlFolA A=A A= 9]
A5 FRet AsAE v FEatd] 7]E‘r AEHTHE
g2, I8, M 28A|, HEA 55 &Y 747]-0}04
o] X thLee & Kim, 2019). A= ojd Fejo] Eo
Sl=1foll w2k F(cup), BH(bar), 22l (stick), T(plate), T
(gummy) A2 o2 BFIH 2¥ A= AsAE
A HE=S 28 Ao FHste] o= A

@

2 _QL'

Mo oo H My M 1=

F3l eI AL WeHTH(Na, 2015).

AsHA = F2 S| =2 F 20| EZo|H, o]E& A&
o] BAS AHAoE HA L F UE LEA BEFEA
ol F3lHo] A=E S7HTIAY AL A3 B2

otk AF AelM A Az 3 Ageks AsA
= WEHLZ locust bean gum (LBG), xanthan gum,
THHan &
d5t7] ol <
7} st
AE Bt Hlow
& Min, 2017).

carrageenan, agar, konjac (glucomannan) 5-©]
Han, 2014). LBGE I AA = @E
xanthan gum, carrageenan J/}
A YL Folx A9 o] 5

A YrhHan & Han, 2014; Kim
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gt 288 Agje] o)alst @ zH7F B4

Carrageenane SZF5 &, AAIsle] dojxl= 2EA}
gEfoln EAEa 31s Fxe xolo] we} kappa,

iota, lambda Al FHZ FEEF XU o] o384

o2 ge EHO AU ok, dird o g AgA R A}
5= A& kappal™, iota®l 74 FE HFAU A3
ZGAZ AHEE AL lambda®] 7% S3A| 2 AH LA
59 82 ARSI tH(Lee et al, 1993). Agar HA|
zFollA F&3 LEA thFFolH 32(90-103°C)ell
A gallE & WzbsiA =W drre ARl Aol FAHETH
(Mostafavi & Zaeim, 2020). Konjace 484 2]o]4d#-<l
glucomannang U $H-313L Qo] Q1A UlolA = 43lE
7(1 ggorg Zh=g v ERkgo] Eom 5f°

HS 7HA 3 glo] AZ o] "Bl Ax] Ao o
o|th(Kang & Yoon, 2020).

Az 7154 982 o
A A= Ut 29
of wla} Fu7} o} H7}
AHA7E 7Fsete] AvRES] #Al
nem, Az Fx7F vlawF hdsithe Azl Aol
oJFE AYI Ytk(Kang et al, 2014). ©]
2AE HE 2HF A FolA
B2 oAy AxAlA Az, AujEAA L
Ao 22 AA7A AR, FARE 4t
zLo]_Ji 2= o]

’“E(Punzca gramatum L)E AFUSEze] Iz o
o] AEY d2rEZAS UO W  estrone,
estradiol, estrogenic compounds 5 N2=EZA FAF £
S Fhsla Y AoZ U#A UTHChoi & Lee, 2015;
Kim et al., 2013). A5l dF=o] A= =4 phenol!
ellagic acide= J4F3ke} ghutolg] s 7]50] Hojupw, A F
3dz] Ael, A B, g 2 gAY o
7 A v G 5o a9 AOZ FefA]
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_VE
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ol 108 o] FHFEo] o] =8}
2ol ZF7F AL ks Egk Hojut
ATHChoi & Chung, 2019; Lee, 2018). &4t
FUF ] oA ol & A (Panax
ginseng C.A. Meyer)gi TrEojxH, Q14te] AHE |
717 & Al S712 KA Tl AL FA4k(red ginseng)
ojgtal dt=t] o] FAolA /‘]'_Jﬁ—ldg] SFol STkt
ginsenoside Rg2, Rg3, Rhl, Rh2 5 <l4tol& e A
2 AYEAH =40 BHEY 1E}(Lee et al, 2015b;
Lee et al.,, 2014). A&, EAI2, 42 25 d4ksl §
HE AYIL dew, HF{ sFAH A
¥ 3= (applephenon)2 A AW 7+
HHAERE SFHo] UL 3
A, kst A7) A48 14 ol =g
4 982 AHEH T YHMFDS, 2016).
A B Ao e ARELL e AR/, EAVE B
S YRR e T AxAbelA vheol 2 A
9= 3t o|3}std EA 7|5 =il
o}_oq /\El?sﬂ Z«ﬂa]_/] ]':I—o]:b‘]— Z 7 E/\']Oﬂ EHt‘)‘l— 7]71_
Al g5kt g
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<) L Eol|A
3 A 957
I2] 3% P1-P3, A& 28 A 3F GI-G3, T4
3% RI-R3)S Fuate] 4°C W¥7darel| Hastd
Z3PstRTh AF 28 Aol AE §32 7]

T o+
Zo|W FExlFe} TAF AE Ao AE 830 A
54 Folth

o
Table 1, ASIAE A3t F2
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A 298 A2 ol AL Ak
A FEEL Table 2

A THChoi & Lee, 2015; Lee et al., 2015a). FAt2+= o} 7o oj#-2 Fig. 13} At}

& gHl AlSHE waie Bdo] $& H%AE AN

A% Fohh7] 92 Fah BT ArkChoi & Chung,  FEERF W Mz

2019; Kwon et al., 2016). A}3}<= catechin, rutin, quercetin FEIFE AA O AlE 3 g2 3 105°C 3

S| tFe FNES Fotn Aol FAde Yot GAZWL olgsel FPAAT. Ant A=Y 3

Table 1. Types of gelling agents used in commercial stick-type jelly

. Pomegranate Green apple Red ginseng
Gelling agent
P1 P2 P3 Gl G2 G3 R1 R2 R3

Locust bean gum O O O O O O O O O
Carrageenan O O O O O O - O -
Konjac - - - - O O - O O
Xanthan gum O O O O O O O O O
Agar O O O O - - O - 0
Tamarind gum O O O O - - O - O
Arabian gum - - - - O - O - O
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Table 2. Major ingredient excluding gelling agent for commercial stick-type jelly

Product name

Major ingredient (excluding gelling agent)

P1 Pomegranate concentrate 93.2%

P2 Pomegranate concentrate 93.2%

P3 Purified water, Pomegranate concentrate 8%, Hibiscus extract powder 5%, Fructose

Gl Garcinia cambogia extract powder, Purified water, Green apple concentrate, Apple concentrate

G2 Green apple extract polyphenol, Purified water, Apple concentrate, Fructose

G3 Green apple extract polyphenol, Purified water, Crystal fructose, Apple concentrate

R1 Red ginseng concentrate (Ginsenosides Rgl, Rb1 and Rg3 sum = 8 mg/g or more), Zinc gluconate, Nicotinic acid amide,
Purified water

R2 Red ginseng concentrate (Ginsenosides Rgl, Rb1 and Rg3 sum = 23 mg/g or more), Zinc gluconate, Purified water,
Fructooligosaccharide

R3 Red ginseng concentrate (Ginsenosides Rg1, Rb1 and Rg3 sum = 10 mg/g or more), Nicotinic acid amide, Zinc oxide, Purified water

P1 P2 P3 Gl

Fig. 1. Appearance of commercial stick-type jelly.

AW 2} A (CS-200, Hangzhou CHNSpec Technology
Co., Ltd.,, Hangzhou, China)E ©]&3}<] L* (Lightness),
a* (redness), b* (yellowness) S A3 o] o %+
WA O] L*EEe 9115, a*%he 2,97, b*gk2 -13.60°] 2T

L= =ie]
T =

7184 Y& 3 Elx, pH
7HEd AFE B "X, pH S AR 39 SFT
30mLE 7t 234 #&7|(T-25D, KA, Germany)E

o]-&3led 8,000 rpmolA 18 3027+ @3 F JAE g
7](Labogene 1248R, GYROZEN Co., Ltd, Gyeonggi-do,
Korea)S ©|-&3}o] 4,000 rpm, 20°ColA 1087F Q4482
sfe] Qojzl HFAS ARE AGSIATh 7MY LHR

£ AAGZ=A(PAL-BX, ATAGO Co., Ltd, Tokyo, Japan)
£ o]&3dte] FHsR oM "gE= 33 =7(Optizen

2120UV, Mecasys Co., Daejeon, Korea)S ©]-&3}°] 500 nm
AA FFE=E Z439 . pH= pH meter (S470 Seven-
Excellence™, Mettler Toledo, Schwerzenbach, Switzerland)

o]-§-ste] Z4 skt

=

=

G2

G3 R1 R2 R3
e
FE= AR 1gd F/FF S0mLE 7FsE ¥ 8,000
pmol A 127+ 8 A& A5 2 AME-3A T pH meter
o] AFg o]gste] wukslHA 0.1 N NaOH=Z pH 8.27}F
2 d7bA] A st oldf AH)E 0.1 N NaOH®| 42
grelate] citric acid (%)= $HtFate] AAsFATH
RKXIZ}
R =

28y Ao ZA7HE Texture analyzer (CT3 10K,
AMETEK Brookfield, Middleborough, MA, USA)E ©]£&-
3Fe] TPA (texture profile analysis)Z 73l th A5+
10x10x5 mme] Z&WA Rgoz Hdste BAF4
(fracturability), 73 &=(hardness), -2}/ (adhesiveness), 5%
“d(cohesiveness), = “J(springiness), 2 (gumminess),
317 (chewiness), =7 &9 ¥ (resilience) 37 3+ AT
A A XA v 2k Test type TPA, target
80% (deformation (%)), trigger load 0.02 N, test speed
2.00 mm/sec, return speed 2.00 mm/sec, pretest speed 2.00
mm/sec, data rate 10.00 points/sec, probe TA25/1000, fixture

TA-BT-KIT, load cell 10,000 g 2722 A&} T}
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Z Iz e

ZT ds FFE ANE 1go SF/FF 50mLE 7Heho
8,000 rpmell A} 127k A3 3 4,000 rpm, 20°CoN A 208
7F falEelste] dojxl AFolE syringe filter 0.45 pm=
oAtste] dojxl NS A EE ARSI & FlE TS
Folin-Ciocaltew’s (Hwang et al., 2011)2] WS A}8-3}%
k. 2+ A]& 100 pLell 2 M Folin-Ciocalteu's phenol reagent
(Sigma Chemical Co., St. Louis, MO, USA) 50 uLZ 7}
3 3 20% Na,CO, (Kanto Chemical Co., Inc, Tokyo,
Japan) 300 pLE E§ste] A-2oA 1587+ WAk
ZHF ImLE 718 5 1,250 rpmol|A] 587 AR5}
2 FY FHE AR Fo A4FAS microplate reader
(Epoch™, BioTek Instruments, Inc., Winooski, VT, USA)
£ ol&st 725 mmollX FHEE SHSAT T H=
2 gallic acidE ©]&3l BHE ZEAS B8l
S 7o, AE 1g F9 gallic acid equivalents (GAE)
2 e AT

DPPH radical scavenging activity
DPPH radical scavenging activity= AlE 1gdl SF
50mLE 7}3ted 8,000 rpmoll A 187 &3 3 4,0
pm, 20°ColAl 2027F A4lEglste] dojxl 3ol
syringe fillter 0.45 ym= 3#}3sto] Lozl A& A|EE A
4319t} 2,2-Diphenyl-1-picrylhydrazyl (DPPH, Alfa Aesar,
Ward Hill, MA, USA) assay:= Mensor et al. (2001)2] =
He 2 Ao 9 dF HIdsEh 72 Al 2mLot
0.3 mM DPPH solution (in ethanol) 0.8 mLE &3}ste] &
AollA 3087+ RESAIZL T 200 uL” microplate readerS:
o]-§3t] 517 nmellX FHEE SASATE Al Al
SHFTE 78 iZF3 03 mM DPPH solution thAl &
Fet A5 FREE T SAT F ALtsto

to S

-

o
N
o

F A4 Minitab 17 ¥ % (Minitab 17 Inc., Pennsyl-
vania, USA)l| ofsl astlet. A3 Ax= Ba+xsd
A2 Jepid e, 2+ Alge] folid A Tukey®] o
% W19 AE S o3t p<0.05 FFAA AAIEHSITH

pE g
TR S|
Al 289 A 9%l AHEE AsHA S T/ Table
13} 2} Al 2E3

g g 9% TEHoR AgdE A
sl 2 2AZERNZ A dege] gk 27 SERI)
o ARE A d7rdARl A A
o

23+ 7102 AZtEtH(Kennedy et al., 2015). ] = A

F 28 Ay 35S 2F Jlepid, 3k, el Eiol

F7H AHgES] T AsA FRE ARES Ae

A = Avk Wb, AR 28 A 332 2ASE
Z

A= 7t Algvith o2 T/ A E
3 AL Fosk & v GIe A Euld=H,
2ok} olguIehy, G3e 2os FrHH R st
| SPA| = AMg-tATh &4k 28 e 339 A= 3
A ZAZERA ee Almvit) b FRe] AsHA|
F7H o2 ARSI olAE Al ~EY Az oF
thFst T AsAE AR 2g 1% & dTh
A& AsiA7]7] A8l HrtEe AsHAle 79 s
ol wel kst B4 e EE 5dgh FE]
A& A=t AMEHE AsA A B 959
T AlZzAA Yot B4 FEsiu7] fldl Alsrbtt
TFst S5 AstAE AMESH o2 AZETHKIm et
al., 2020).
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33 2ok Al 289 Ao FiEEERS 45.99-83.16%2
HHE Ueplilon AR 28 de 4599-71.14%, £
Abh 28 APE 69.62-70.04%, 34 28 AE 69.27-
83.16%2 WS Yepdnt. &4 29 A R3] 77
reFol 83.16%= 7P w=kow A7t Eo7tA] &2
25 2~g A7 Pl, P27t 47t 45.99%, 46.95%% U] %]
o sRsteks UehfQiTth P13 PR FRSHERo] ThE
Ao B WA Yepd A 1HE FFEFo] 60% o]l
FFY0] 93.2% FFE 7] miE o2 A7 tH(Table

Table 3. Moisture content and sugar content of commercial
stick-type jelly

Material Product Moisture content  Sugar content
name (%) (°Brix)
P1 45.99+0.53¢™M 5.95+0.05%
Pomegranate P2 46.95+0.41829 6.00+0.06*
P3 71.14£0.35%° 3.18+0.04%
Gl 69.63+0.274¢ 3.17£0.05*
Green apple G2 69.62+0.422 3.03+0.05%
G3 70.04+0.514< 3.00+0.00%
R1 70.48+0.485 2.90+0.00%
Red ginseng R2 69.27+0.65¢¢ 3.00+0.00"
R3 83.16+0.36™ 1.60+0.00¢

" All values are mean+SD.

D Values with different capital letters (A-C) among commercial stick type
jelly with same main ingredient are significantly different at p<0.05
based on Tukey's multiple range test.

9 Values with different small letters (a-f) among same column are
significantly different at p<0.05 based on Tukey's multiple range test.
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2). AN 28 A= A8 7He] foAQl Aol Kol
2 THp>0.05). Jin et al. (2010)9] E-E2} Az AFto)A
= 20.12-22.06%2] &3S JERARI A, Joo et al
(2015)¢] ot2Yo} 2FdH A AFeM e 25 H7tEF
10-50%°1l W} 78.97-76.04%2] 3#S Yeler
Kim et al. (2015)94 AL 5 A AP = 5
Nl H7} F& 25-75%00 Wt 44.28-44.17%°] T
S YR Joo et al. (2015) XJ_FJJ R aro] A
7tE e 950 TR FH, FAs] F A7veE, Az
W 5 el 81l oJE AfolE ELOLE}; Hskit
Al 283 Aol 784 1P E T2 1.60-6.00
°Brix¢] ME YEMIATE P 744 IFE o
3.18-6.00°Brix® H|2F =A YElgon E3] Pl P2
4 7HeA 1 E sheFo]l 5.95°Brix, 6.00°Brix® 2] 4
2 EUTHP<0.05). o189 s A= Pl P29] FAIEQ]
F5d0] 93.2% 7t thE AR5 HlF| 2 &

=
45

2o ghgko] kS w3l Zolgt Az ti(Table 2). F=3F,
P13} P29] SRS ZH7t 45.99%, 46.95%% THE AlE
o Bl frejH o v S ENeH, Al 289 A
T T FlHoR TP v TR LR E S »}E}
WA R3] FRFFS 83.16%=E M =A vER 2EF

Aol 7H APEL FEEF IS e azi

237 RZ H&] W AAvol FAMCZ Bt GRS
L7t 27.39-50.09, a*3k 3.57-14.42, b*3k 3.71-25.17¢] W)

E Yeiled G1& G SollA feldes =& He
9]’ FATE JER T 29 G3E FoFoew =& &
A= 2 R ATH(p<0.05). RS L¥3t 26.06-43.91, a*%k
7.10-17.41, b*3k 1.58-16.92¢] WS Yeh)gon, RE
Welld Alse] L*, a*, b*3k go]He] 2po]2 BT}
(p<0.05).

A gk 28 Azlo] §EE 0.01-1.002] HLS LYEREL
o 718 e At frAtetAl Pl B 0.23-
1.000.82 & 5 e =4 A=A A aat
FEAE M7reh Ao} At vES HUiet AP o
T~(Cho & Choi, 2010; Choi & Lee, 2013)94 X7} &2
o] H7tEo] FAEEE iyl F7Mega Rsh

L=
Rk

Bl

ol Fdll P13 P2 AR wH] i FfrEo] w2
s YEidlES & F 2 E} 4 24 A R
At AF] #7] AHFeR A mALe] = Rgl, Rbl Y

Rg3¢] &eo] RI> 8mg/g, R2= 23 mg/g, R3= 10 mg/g
o]40 2 F7](Table 2)50] $lo] R#¢] EBF=7l R W
A ALl AfolE Bl A AeAbe| = ghepe] whE
ztelghal AZHE THp<0.05). o133t A= 5Us Y87t
28" 2E Agde Y7o e 9 ‘47}& B E S0
OE 749 g s 9 g5 Jeld F Qitke
HoJET(Joo et al., 2015).

1
of

7)‘10

=

|

rl

A gl Elc=
oy [ Y ey [
AlF 28y Ao Mrel B Table 494 2tk Al pH & BAT
W 28y A Ane Aol W& Yeille L3k A Az Al AsHA sk ' pHe| e Al
7% 21.82-50.09, AN E YERN = a*3h2 -0.41-17.41, Az} F59F B4 5ol 9T rX= AoZ gEHA JL
FATE JeEPNE p*7ES 0.80-25.179) WS YR w pHe} At=e A9 Al8ks AAsle 2407 = st
o} P9 L*%HS 21.82-25.562] W IE Yehll o™, P (Choi et al, 1994). A3 283 Azl pHS} FAlE =
LH oA AR 7Fe] Fe] Al AbolE HATH(p<0.05). Po] A A= Table 59 72t} €8 A 9£<] pHE 3.38-
*ZES 20.41-3.16, bZrS 0.80-1.239] WIS UERfo] G 4969 WS JEMICH P 3.38-3.61, G 3.59-
Table 4. Color and turbidity of commercial stick-type jelly
. Color Turbidity
Material Product name I " o (O.D. at 500 nm)
P1 24.40+0.185™ -0.4140.20% 1.2340.64%¢ 0.7240.15%
Pomegranate P2 25.56+£0.27/2%0) 3.16£0.35M 0.80+0.51% 1.000.07"
P3 21.82:0.15% 1.09+0.275 0.99+0.71% 0.230.01%
Gl 50.09+1.50* 3.57+0.798¢ 25.17£2.61% 0.0120.00%
Green apple G2 27.39+0.55% 14.42+0.90" 3.71+1.51% 0.09+0.00*
G3 29.79+0.89%¢ 14.32+0.67"° 6.78+2.028¢ 0.09+0.003¢
R1 43.91+1.47* 7.100.69% 16.92:1.73% 0.02:£0.01<
Red ginseng R2 26.06+0.62°% 14.90+1.79® 1.58+1.76% 0.20+0.01%
R3 31.42+0.95% 17.410.80" 11.15+1.06% 0.060.01%¢

 All values are mean=SD.

2 Values with different capital letters (A-C) among commercial stick type jelly with same main ingredient are significantly different at p<0.05 based on

Tukey's multiple range test.

) Values with different small letters (a-g) among same column are significantly different at p<0.05 based on Tukey's multiple range test.
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Table 5. pH and total acidity of commercial stick-type jelly

. Product Total acidity
Material name pH %)

P1 3.40+0.028D 4.60+0.08"*

Pomegranate P2 3.38+0.0352) 4.23+0.08%
P3 3.61x0.02M 2.104+0.02%

Gl 4.72+0.034° 0.71£0.015¢

Green apple G2 3.59+0.07% 0.95+0.0144
G3 3.64+0.08% 0.95+0.0244

R1 4.14+0.05% 0.51+0.014"

Red ginseng R2 4.20+0.05 0.310.00%®
R3 4.96+0.072 0.37+0.0182

D All values are meantSD.

?Values with different capital letters (A-C) among commerecial stick type
jelly with same main ingredient are significantly different at p<0.05
based on Tukey's multiple range test.

?Values with different small letters (a-g) among same column are
significantly different at p<0.05 based on Tukey's multiple range test.

o~

72, RS 4.14-4960] W15 veEHTE &4k 28 A
altel R3¢ pH7F 49607 7H A vehton 4
28 Al 5 sl P29l pH7F 3388 7MY WAl &
AEA. G12 AQg A7t FAY 28 Aee] pHE
3AYE E2AEgom T4 A8 Adys 25 4409 pH

2 2459t} Cho & Choi (2009)¢] 41F 25 7|3t
Az A7 = 4.88-5.349] pHE UER o] & Age] A
7 28 Ay Hh =2 pHE YeRlSlT) ol A Al
Z Al AH7FE AR FEeE Aol tET] fEe R A

Fu O{N

il

ZHelth E3h Kim et al. (2010)9] 4 55 A2 A
Oﬂj\ = 5.54-5. 759/] pH—g— 14—1"4—1,}]01 _‘é /\lgo %—‘}1\:1]— _};E/_'}

de] Bt 52 pHE UeEhR AT
299 @EM FTAEE 031-4.60%2] WS VERY o]

EE NEe AFFAAM Asta e ATRe T4t

Table 6. Texture of commercial stick-type jelly

(FARoZA 60 ull) 7)Z0l 2 T35 CHMEDS, 2020).
P#9 EEE 2.10-4.60%, G2 0.71-0.95%, R+-<
031-0.51%2] WS eIt Kim et al. (2013) 4]
= 3=9 —T—JJ_ 71402 citric acid®} malic acid’}
‘:]'5’- BT AF 28 A 35dde AR/ 5590
H7TE|E = citric acid, malic acid 52| #7]4Fe] Fgo g
2.10-4.60%2] HlwA =2 A7t Yeld Ao 2 AlgEh
T3k P13 P2e AR/ sFdo] o T ](93.2%,
Table 2) ¥4 =& =2 YeERAUL P3= 7 5=
oﬂo] 89, % 7].5]01 P1, onﬂ H]OH )\]—]:HX-] o7 ol go A=
el ZAolgt AT AlFoll= {71422 L-malic
acid7} FH-3lH o] 9o = citric acid, succinic acid 5 ©]
FHrEo] Jom mALHR] FAL = WAL E T £
712 Sl o ST BaE Bk 3tDo et al,
2005; Lee, 2018). EA 2¥ Aol EAlg FZ2E7
FEHo] H7 Yo 2 FHFo]l Fr]E] YA ¥ A
O =7 Hol 4% H7HEASS A2 = ATt o]t o]
2 el EAt 2F Aeje] Aes FEAN] v $HE
o A& F71%tE AAAdo] A fle Ao = Al ETh

e

Al

Dii

W 28y Ao A7 Table 63 2t #4134
(fracturability)2 7 =(hardness)”} Fo]ld o2 WA =44
G29} G3olARF A= om 1 k2 77} 10.63 N, 7.53
NezZ el thp<0.05). ©1& 58 A=/l & 299
Age FARAA FHHA eves 2 & 5 Uk

i Aele] FA gkl H
Ao Z 44383 ATHMFDS,
AEE 1027-77.18 N&| H2
o PEE 44.40-77.18 N, G 10.27-45.13
YeRy Atk P13+ P29]

F

/\1151;(401])\-]}; 74 Uo];
7+ 5 N o|aleoF A 3gtgh
2020). A1 2~€3 Aze
E UERIA
N, R#& 35.59-42.25 N9 H 9=

Product Texture
roduc
Fracturability Hardness  Adhesiveness . Springiness ~ Gumminess Chewiness .
name Cohesiveness Resilience
™) ™) (mJ) (mm) ™) (mJ)

P1 ND 77.18+21.48% 321+£1.04%  0.16£0.06*  1.93£0.49%  11.71+4.62%  23.42+11.53% 0.04+0.04
P2 ND 67.19+11.22%  3.33+1.08%  0.15£0.03"®  1.78+0.26" 10.27+2.47%  18.22+4.76**  0.03+0.02"
P3 ND 44.40£3.73%  1.14£0.62%°  0.09+£0.02%"¢ 1.65+£0.15%  3.84+1.13%  6.28+1.855 0.16+0.09*®
Gl ND 45.13+£9.82"%  1.49+0.38%" 0.05+£0.01°%!  1.462+0.53%¢  2.14+0.65*"  3.20+1.55* 0.21+0.09"*
G2 10.63£1.61°*0  12.13+3.14%  1.06£0.52"°  0.06+0.04*¢  1.33+0.49" 0.78+0.59%¢ 0.98+0.68%  0.04+0.03"
G3 7.53£2.3359%) 1027+2.005%  1.04+0.34%°  0.08+0.03"*¢  1.40+0.45""¢  (.83+0.38%¢ 1.22+0.765¢  0.04+0.025¢
R1 ND 35.50+2.89%  (0.88+0.35%°  0.09+0.02%™  2.02+0.42%¢ 3.09+£0.54%0  6.26+1.85%  0.09+0.06""™
R2 ND 38.49+£2.9278  0.63+0.435%°  0.12+£0.03*°  1.83+£0.24%%  4.5241.02"° 829+1.91%"  0.10+0.07*"
R3 ND 42.25+4.95"  2.13+0.68"°  0.04+£0.02°  1.11x0.30% 1.84+0.92¢ 1.94£0.94%  0.17+0.12"

Y All values are mean+SD.

? Values with different capital letters (A-C) among commercial stick type jelly with same main ingredient are significantly different at p<0.05 based on

Tukey's multiple range test.

9 Values with different small letters (a-d) among same column are significantly different at p<0.05 based on Tukey's multiple range test.
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Fig. 2. Total phenolic content of commercial stick-type jelly.
Values with different capital letters (A-C) among commercial stick
type jelly with same main ingredient are significantly different at
p<0.05 based on Tukey's multiple range test. Values with different
small letters (a-e¢) among commercial stick type jelly are
significantly different at p<0.05 based on Tukey's multiple range
test.
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Fig. 3. DPPH radical scavenging activities of commercial stick-
type jelly. Values with different capital letters (A-C) among
commercial stick type jelly with same main ingredient are
significantly different at p<0.05 based on Tukey's multiple range
test. Values with different small letters (a-e) among commercial
stick type jelly are significantly different at p<0.05 based on
Tukey's multiple range test.
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