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Abstract

Five types of kiwi jelly were prepared with different rates of pressed kiwi juice and carmrageenan, and their
quality characteristics such as chemical composition, saccharinity, color, texture, and sensory attributes were
measured. There were no significant changes in moisture, crude lipid, carbohydrate, but significant differences
were shown in crude ash, crude protein, pH, and acidity. The pH decreased and acidity increased as the
amount of added kiwi juice increased. The saccharinity of kiwi jelly increased with increased amount of added
kiwi juice. Additionally, the total phenolic content, DPPH radical scavenging activity and content increased
with increased amount of added kiwi juice. The hardness, gumminess, and chewiness increased with increased
levels of cammageenan. As the amount of added carrageenan increased, the L values of kiwi jelly decreased.
Based on the sensory evaluation test, kiwi jelly, JKJ(Jeju Kiwi Jelly)-3 was the best in the flavor, sweetness,
texture, and overall acceptability. The chemical composition of JKJ3 was as follows : moisture 75.1+0.5%,
carbohydrate 24.2+0.5%, crude protein 0.29+0.05% and crude ash 0.44+0.02% The kiwi jelly, JKJ3 of
overall acceptability values in the sensory test for flavor, sweetness, hardness, texture and overall favorite
were 3.65, 3.35, 3.35, 3.50 and 3.60, respectively, with the addition of 20% pressed kiwi juice and 2.3%
carrageenan.

Key words: kiwi, jelly, kiwi pressed juice, chemical composition, texture, antioxidative activities

I. M B =, HERRIC, B9} 28 JEES0] FHuo] glo]

ksl el W 23 5 e 850 =,

2, ATt AL B AR A1 Wiste] uf Ae]@Ael digh At &S] o] Folx em
2t 7y B3] dgko] Ttste] theket FEjel  glom A2 7T AE AAE UFEH2

737167 21E9 FEEo] MEEa 9lom,  THMotohashi N er al. 2002; Rush EC et al. 2002;

olof whe}, gHitst &3 F ﬂoﬂixﬂ of thgk A+ Jeong CH et al. 2007; Tavarini S et al. 2008; Oh

Eo| &3] o] FojA 1 CAgElE Z8W HI er al 2011). 3 ARS8 ke 4

- AL 064-754-2135, sblim@jejunu.ackr, AFEHARE AFA] AT R 102 AFhen 2EAP32H690-756)



CERIEECE HLE EEEE R 111

=4 AEdd EAske HeAd ﬂ%
hydroxy(OH)7]1 & Z+aL )
Zo 2 gakg) Hkeof A
HA o] 7157 A
U e s58ed AR 78 T 548
of we} TE 7HEd 1
@k STkekA|RE HE A o] e 2 Qlste] Frh
g x2o] dstEl= @O] tol A
A& TFsetAINE, A FAWSIE {5 7]%h
Te] 2R gt o
7171 flstd 8 & ZAgAe], A&
(Controlled Atomosphere)#7d, HLF2] HIARA
AL 5 71999 AR el dE AT B
o] B3 ¥o])tiLee SE et al. 1989).
Zrte o] 7k tigh A 18] BA %A
T, I IS ol &ote] vk 2
o)A e A&l o]&3AUKim HS ef al. 2003),
B 9 12719 A|Z(Hong JH et al. 1998; Garcia-
Martinez E et al. 2002), 154 ¢4 #(Rho JH
et al. 2002)°] gk A Fo] slom, Friefo
gt ATEe 7154 AR 2 vkl A7 o
St A7t FE o] Fa ol(Tavarini S et al
2008; Lee SE et al. 1989) Fttel S 283 th
g 7157 AFY N B AESe T A%
ojt}y. webA IsE FHrhE o] &t =&
7FeES ek Aok v =Y 5 9

0P, 54 al8 i £ 5l uiel 09l &

phenolic

O:

AstA g Eate] 43 AR waAY G
1A Fo s el ok, Aetgl F oheke As)
Aol whe} vhsolx] 3 ItMo EK er al. 2007)
Aele Aol wheh Aejdde], sz, A

vz, A %ﬁ TR A ), Az
g A= Y Fe 2ot igkell A
Bregeo wolxu, skxAz]el deldas= 4

W et al. 1991).
ﬂa‘FJL QoA e} el = t
A7 i A7) A9 Fohd =918 AF
EH FELD Sl AFolth HAFE ol &
Ao 3t A= HEA #5 A7 FHE(Yu
OK et al. 2008; Jin TY et al. 2010), ¥ 2 @&
vk 2k 7} A2)(Kim KH et al. 2010; Lee JH -
Lee MK 2013), _?rzh Ou];(]— W X AL ukg ol
S(Son MJ et al. 2005)S &
o] glo} ofe] 7} T ERe] Mg Ei T
& QPP EE e AW FARE A7l

A7 7168 545 FA A Az B3t

»9—61— ;qlg] l 41—4 =

O

=

dTsol ABE L itk

o 7k Oﬂ?—b— GA7HA TEAE, A T

de &&HUL, 719 A5 o8 vl F
4 54 Od?(Yoon HS - Oh MS 2003)% 7]&0
AT Sl on, Ariel Aol g A= vF
g AR otk mEpA Al AlH e s
Hop geet 280 2ol met A5aks o
S 4y A TS SRR AFN S48

SVe}Z = (Actinidia chinensis var. 'Halla Gold') 3+
EHE o]_&g].o:] ‘5]:‘5‘ ;Q—q,gﬁ zﬂﬂg] }\lﬁg}#
A8 7124 AT 98l Bkl AE, A,
Al Grlae Belste] Az Ak Ael

ZAEA T4 EA U kst EAS =35}

kv

I. XM= & 2

1. M=

o Aol AR Ao FE2 2010 1€

o Fgste] 10TAA 67HL3t T8k i) gt
& = (Actinidia chinensis var. 'Halla Gold)E A
FA A GsxgollA Fajste] 18 CollA Hast
AA A g2 ARG ok A Az AL
-3t d®}(Cheiljedang Co., Ltd., Seoul, Korea),



112 Sz 33)A] Al 199 Al 55(2013)

712171 H(Korea Karragen Co., Ltd., Seoul, Korea),
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{Table 1> Formula of kiwi jelly
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Mixing rate (%, w/w)

Jelly —

sample Kiwi puree kgﬁ:sj?sie Sugar Carrageenan  Citric acid D\l;;ltlél;d Total
JKJ-1 5 15 222 23 0.5 55 100
JKJ-2 5 20 222 23 0.5 50 100
JKJ-3 5 20 222 23 0.5 50 100
JKJ-4 5 20 222 2.6 0.5 49.7 100
JKIJ-5 5 25 222 2.0 0.5 453 100
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<Table 2> Chemical composition of pressed kiwi juice

Component Content
Moisture (%) 89.57+0.31
Crude protein (%) 0.64+0.03
Crude lipid (%) 0.04:0.00
Crude ash (%) 2.18+0.54
Acidity (%) 1.15+0.01
°Brix 11.3740.06

pH 3.46+0.01
Fructose (g/100g) 4.9840.15
Glucose (g/100g) 3.99+0.06
Vitamin C (mg/100g) 89.24+0.61

A fructose”} 4.2~5.5 g/100 g, glucose”} 4.0~5.5
g/100 ggtx ®Eusle] 2 A3 9 Manolo-
poulou®} Papadopoulou(1998)] A+2A3}9} =
Abaksitt.
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FaL, FHPIE 2.3%, 2.6%% Delste] AlZ5
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ANAES AZ3 F IR a2 <Table 3>
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{Table 3> Chemical composition of kiwi jelly

FRL 7324~75.11%, ZA M 0.01~0.02%
Hol AlAF bl 9921 zlo] & HolA] &

ZEhl o 020~0.33%C. 2 Tl ghako
okl #F 25%, 7P 2.3% H7EeE AR
JKJ(Jeju Kiwi Jelly)-57} 0.33%2 7V =4 Uet
Yo, Foh 35 15% F7Ee AlAE JKI-19]
0.20%= 7H& SA vebget A AlAEe] X
3E-E 0.35~0.52%%5 Ho] JKI-1°] 035%% 7}
% ol thE AAIET 1A Q1 Aol & Btk
710 BEA ¥ Az AT HI(Yu OK ef al.
2008)A 715=7t 7Y e AAIES]
T1.47%, S53HE 24.70%, ZAHF 0.001% 3HEk}
Hlwshd 2 AFAdE B84 F9
i BeshE SR fARhaL HEX
g Eeke 383% 8 Uhh ot AU E
T Afo] & Hole AL Frhe Al A8 7]
ks o2 HoIX™, Moon HK 5(2012)<

o o
[¢]

Kiwi jelly sample

Component

JKJ-1 JKJ-2 JKJ-3 JKJ-4 JKJ-5

Moisture (%) 73.36+4.00° 73.98+1.05" 75.11£0.50" 73.24+0.86° 73.66+1.00°
Crude protein (%) 0.20+0.02° 0.24+0.02 0.29+0.05™ 0.29+0.03" 0.33+0.02°
Crude fat (%) 0.02+0.01° 0.0120.00° 0.02+0.00" 0.0120.01° 0.02+0.01°
Crude ash (%) 0.35+0.09" 0.49+0.01° 0.44+0.02° 0.52+0.01° 0.51£0.04°
Carbohydrate (%) 26.07+3.92° 25.29+1.04° 24.15+0.53" 25.93+0.88" 25.48+0.97"
pH 4.64+0.01° 3.69+0.02° 3.59+0.01° 3.69+0.01° 3.50+0.01°
Acidity (%) 0.64+0.01° 0.76+0.02" 0.81+0.05° 0.80+0.01"™ 0.89+0.03¢

The data were expressed as mean+SD of three determinations. Same letters in each column are not significantly different at the 5% level
using Duncan's multiple range p<0.05 in ANOVA test
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{Table 4> Sugar content and color value of kiwi jelly

Kiwi jelly sample

Component

JKJ-1 JKJ-2 JKJ-3 JKJ-4 JKJ-5

Sugar content (°Brix) 18.67+0.58" 21.33+0.58" 22.00+0.00 20.67+0.58" 22.33+0.58"
L 37.64%0.16° 34.22+0.71° 33.8440.08" 31.08+0.86" 30.22+0.20°"

Color value a -2.3240.09° -1.63+0.26° -1.37+0.02° -1.04+0.14° -1.59+0.04
b -0.96+0.14° -1.50+0.13° -1.47+0.02° -0.81+0.03° -0.17+0.01°

The data were expressed as meantSD of three determinations. Same letters in each column are not significantly different at the 5% level

using Duncan's multiple range p<0.05 in ANOVA test
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{Table 5> Textural properties of kiwi jelly
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%S YRl oW, AASE JKI-50] 167.5% B
ATt A9 A, TP I 2.3%, 2.6% H7kE
1A =9kat, 2.0% H7brA] 7P e AL 7t
27 Mool F7hsh AL kst 83
e Aagthe iz Aol #2454 0in TY
et al. 2010) ° AT 23} fAbsiR o AP
(chewiness) AlA|F JKJ-1°0] 332.0°.2 =9ko
], AlAE JKJ-50] 1854% Yit) E3] 71eh]
O Hrleko] =2 K194 A%, HA, A3
o fojA o =A yehsten, 7herid A7t
ol 2k IKI-57F A, A7, A /gl Al v
Epdrh B A Azke BEA FHo A Az
o} FAFSE 48ES HATHYu OK et al. 2008).
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5. ZCiH H2lo| &sH EM

Heke) Bz3t Aeple] RS o

|23t Zvtel Al AlAFY] 71ek Hrks 53
HAHAAE: o W, 5 vl F2)= AHES
of g (flavor), 2/d(color), T3H(sweetness), 73
=(hardness), ©-2/J(springiness), ZHH 7S %
(overall preference)°ll thale] A A6 THTable
6). e Azele] g JKP-3°] 3.652 71 =
A5 B, JKI-10] 3.05% Ao v
g Blvh JKI-39)F IKI-47F o] g
Z|sEdA & HAgE B A e #2AE
B 20% H7Fe] Fo] AHg Aoz Hoxith A
Zdoll Wik 71aees ke FF 20% 71
W 2.3% 7kl JKI-2, JKI-37F 3.40, 3.352 t}

ol

2

o
L
KX
T

Kiwi jelly sample

Property

JKJ-1 JKJ-2 JKJ-3 JKJ-4 JKJ-5
Hardness 651.95+109.95° 310.63£90.11° 349.03489.52°  515.57+42.79° 299.32+85.44°
Fracturability 18.27+0.92° 18.25+0.71° 18.360.58" 18.22+0.28" 17.38+0.52"
Springness 1.00+0.01° 1.06£0.09* 0.95+0.02° 0.99+0.03" 1.17£0.29*
Cohesiveness 0.51+0.05" 0.65+0.02° 0.54+0.04° 0.64+0.02° 0.55+0.04*
Gumminess 332.96+53.73° 202.94+60.49° 188.40+52.56"°  332.40+35.18" 167.47+56.78"
Chewiness 331.96+52.35% 211.65+49.67° 179.64+50.50°  329.23+41.37° 185.40+27.56"
Resilience 0.26+0.04° 0.34+0.01° 0.24+0.04° 0.33+0.01° 0.27+0.05"

The data were expressed as mean+SD of three determinations. Same letters in each column are not significantly different at the 5% level

using Duncan's multiple range p<0.05 in ANOVA test
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{Table 6> Sensory attribute of kiwi jelly
. Kiwi jelly sample
Sensory attributes JKJ-1 JKJ2 JKJ3 JKJ-4 JKJ-5
Flavor 3.05+1.32° 3.35+0.75% 3.65+1.09° 3.60+1.10° 3.10£0.97°
Color 3.3041.13° 3.40+0.94° 3.3540.59" 3.20+0.89°" 3.30+1.08°
Sweetness 3.20x1.11° 3.3020.80° 335127 3.10£1.07° 2.65+1.53°
Hardness 3.40+1.14° 3.60+0.88" 3.35+1.04° 3.301.17° 2.50+1.15°
Springiness 3.25+0.97° 3.400.94° 3.50+1.05° 3.40+1.14° 2.70:£0.98"
Overall preference 3.20+1.11° 3.50+0.83" 3.60+0.99" 3.35+1.14° 2.60+1.14°

The data were expressed as meantSD of three determinations. Same letters in each column are not significantly different at the 5% level

using Duncan's multiple range p<0.05 in ANOVA test

B AAFEY A veida, sheid gdel o ARERRE Ao A 20%el 7hEid

2.6%21 JKI-4 A7kre]l AL S A& FAssl 23% Hrietel Alxg Ayt deHew s
th o= Jin TY 5(2010)° ofshd H&ak A Fsiich
Az HRle] H7ph o] S oAlsted
Aol U zlste] A} 7| S =7} G| vERd A 6. 2CkH 2o = &2t DPPH
o7 Hol, ¥ A= Jhprd gigol =2 AA radical 2~HEM
F(UKI-4)2] A 71227k shas Btk Wt e Az AAFe] F9s T DPPH
off et 7155w JKI-37F 3352 Al =4l UEF radical 2AEHS <Table 7> 2t} 9= &
a1, JKJ-5E 2.65% xﬂO‘ S UeltET, ol 2o go)Aol xlo]2 YEhA] gkA|u i)
Dl—zﬂato] o 7451:} 3k lﬂ—a]-ato] ﬂ'gl—oﬂ 34_%4 @7}%01 = }sv\g 01:7]. wo 7g-ko
gk 71557 a2 & AT A= JKI2 Atk JKJ-1°] 1155 mg/100 g, JKJ-3o] 117.1
S} JKI-1°] 3.60% 3402 % =2 H5E YEL mg/100 g, JKI-57} 128.3 mg/100 g2 75 71
3, JKI47F 33022 7P G s e o] =1k E s dlako] o AaS e
A<l ApolE Btk AE7F =2 AlFe] V1€ Wil ol ZulE dHgo] 834 me/100 g9 F
EA =& HE Hole AL FEAR B Oy #5e] Arkek Aold] /19l e B
Fol ek o SR HAROE AT A e ol on Had) Whge) RS
o Rtk gL KIS AlFe] 35008 Sl gl SUMTE AT fARE TS
E2 S UERIY dabd o JKI3 AlE JEl it Moon HK e al. 2012).
o] g ik &=, AA|AQ VS S A e Ale] 2] DPPH radical 2AAZAAE &9
3.65, 335, 3.50, 3.60°.%2 7H A JeRITh 91 = gtaky) e A mgow dEs I

<Table 7> Total phenolic content and DPPH radical scavenging activity of kiwi jelly

Kiwi jelly sample
Pressed juice JKJ-1 JKJ-2 JKJ-3 JKJ-4 JKJ-5
co::ﬂ ?:legr;i’ggg) 8343490.6° 1155438 11184128  117.1+6.0°  124.5¢14.1°  1283+153°

DPPH radical scavenging o5 15,0400 3646058  3646£0.58" 36394087 4479:019° 66324068

activity (%)

The data were expressed as mean+SD of three determinations. Same letters in each column are not significantly different at the 5% level

using Duncan's multiple range p<0.05 in ANOVA test
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g 2Fe] 2aAZA Tl 95.15%= M w
= Yeldidlen, o B el St
£ gho] AR= 73S Ho Moon HK “5(Moon
HK et al. 2012)2] AFZA7}e} FARE kS
Ak A=A SFFELS St 28B4 2 E
Aste] aHiks} whgol] 24 o HFofgitiar
22 itk upeba] Ag] A|zA] o 35S
7¥go 2x e &4 7lFo] dFE AFS A
2387 dE AR AlmHrh

T s

ot wl (N

2] 7

EEE AlFeA S4"E F3Q e
(Actinidia chinensis var. 'Halla Gold') &%= ©]
sto] Fohy F53 Tk de] ke 2l
o Zohe A& Alxzsta, 44 o
S mas] Ask] FAEY © B
T5 Tt s7HA Foke) Al AlA
W BAA A i, A, st
TFE 5% FEolA FAQ) Aol & Holx]
FAIRE, 233, 20, pH B FA4ke] Skl A
o] 2ol & Btk ol 5 H7hee
zpolof] 71918z Ao Helth Fohy I 15,
20, 25%°l 7+7 1 2.0%, 2.3%, 2.6% 8713 Al
A &S] pHE= 247} 4.64, 3,69, 3.59, 3.69, 3.50°. %
ZF A A FE oAl Apel & Bled], ol
o #5F Hrbo]l 555 pHZF Wk, A
© = A Al d== JKI-3H KI5
7F 22,09} 223 °Brix® fro|H o2 #gkomn, 3
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DPPH radical &AE/d-2 zttell 259 37t
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0.44+0.02%%5 HSth 719 #F 20% 2 712H]
w2.3% M7 JKI-3 Al52] g 3.65, Tuk>
3.35, AEE 3.35, ©lAFo]& 3.50, AA|A Q) 7]
ST 3.60= YERASITE 9o A#2RE ot
g Al AzA Foh A 7S 20%C 7}
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Az A E

717 e
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=
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oo X9,
P
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W BAATN F, 24, erotE
i 1

e 5% oA A9 Ao
94
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