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Quality Characteristics of Citron Jam Made with Frozen Citron in Korea
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Abstract Long-term storage technology was developed to extend shelf-life of citron (Cirus junos). Changes in quality
characteristics of blanched and frozen citron peels (type A, without blanching for control; type B, blanched at 95°C for 2
min; type C, blanched at 95°C for 2 min, sugar added; type D, blanched at 95°C for 5 min) during frozen storage were
evaluated. Citron jam was prepared using frozen citron sample B, which showed the highest quality characteristics during
storage, and high quality characteristics, such as yield and overall acceptability, were obtained when using 40% frozen
citron, 41% sugar, 18.56% glutinous starch syrup, 0.39% pectin, and 0.05% citric acid. During storage of both blanched
and frozen citron peels and citron jam made of frozen citron peel, changes in characteristics such as pH, total acids,
soluble solids, and browning, were lower than those of control. Sensory evaluation for sourness, sweetness, and overall
acceptability of citron jam made with frozen citron peel during storage showed higher values than those of control.
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Table 1. Physical properties of used citron

Diameter (mm) 82.3
Width (mm) 68.4
Weight (g) 188.6
Peel weight (g) 85.8
Flesh weight (g) 87.3
Seed weight (g) 15.5
Peel ratio (%) 455
Flesh ratio (%) 46.2
Seed ratio (%) 83
Defect ratio (%) 35
Hardness (g force) 199.6
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Fig. 1. Changes in browning color of Korean native citron
during frozen storage as affected by blanching treatment. @:
control (without blanching), ¥/: blanched to 95°C for 2 min, H:

blanched to 95°C for 2 min (sugar addition), <>: blanched to 95°C for
5 min.
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Table 2. Yield and overall acceptability of citron jam as affected by frozen citron contents
Frozen citron contents (%)
30 35 40 45
Yield (%) 99 99 95 88
Overall acceptability" 231+ 047a 3.13+0.5b 4.0+051c 3.88+0.5¢
"Based on 5-point scale; 5: very good, 1: very bad.
*%Values (Mean + SD, n=16) in same row not sharing a common superscript are significantly different (p <0.05).
Table 3. Spreadmeter value and overall acceptability of citron jam as affected by pectin contents
Pectin contents (%)
. LM 0 0.10 0.15 0.20 0.24 0.27 0.30
Pectin
HM 0.20 0.16 0.12 0.12 0.12 0.12 0.12
Spreadmeter value (cm) - - 9.4+0.1 8.1+0.1 7.1+0.1 6.5+01 59+0.1
Overall acceptability1) 1.2+ 04 1304 2.0+05° 29+0.6° 41+0.6° 49+03° 42+0.8°
YBased on 5-point scale; 5: very good, 1: very bad.
*4Values (Mean £ SD, n=16) in same row not sharing a common superscript are significantly different (p <0.05).
Table 4. Total acidity and overall acceptability of citron jam as affected by citrate contents
Citric acid concentration (%)
0 0.05 0.10 0.15 0.20
Total acidity (%) 0.65 0.70 0.75 0.79 0.84
Spreadmeter value (cm) 72+0.1 6.4+0.1 6.5+0.1 7.6=0.1 82+0.1
Overall acceptability" 3106 3.9£0.6° 32+05° 23£0.6° 1.2+04°
YBased on 5-point scale; 5: very good, 1: very bad.
*talues {(Mean = SD, n=16) in same row not sharing a common superscript are significantly different (p < 0.05).
t} 23y, f2F $EF 45%9] A9 A $ERo] wol 98 wig Table 5. Formula of citron jam with frozen citron
Po gt HEE AT MEL0)E VBN AF Fgo] § Natorial Ratio (%)
AR gHEE 40%el visl Zasigleny, 71Eme A9y 58 AL .
N o o N e Frozen citron 40.00
Bsio] fkdle) BT 3 SERA BT 0%z st Sugar 4100
oz} o] A|ZF Aol A el ek Z oz} A . ’
el A lell A8 ﬂ‘ﬂ#?‘ij o me frapale) s Glutinous starch syrup 18.56
A=gke Table 30| ViEhNRIEE 2xaugre Aol el /) LM Pectin 097
Fod Aye Agg ol gut o] EAY W AL YHY HM Pectin 0.12
F e EEEA A Axe AR AREHY, HM #el LM Citric acid 0.05
Hele A A mechanisme] th2v}, §APEe] B4 pHH s} Total 100

WgshA 9 A A7) MaE wE LM A6 F2 g
S, o)FuAZ Sl HM RS nEdow A
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e A2 6.5em2 minA, LM HE 030%2} HM 99 0.12%% 07 AZ AW A FARE AL 7Y 7Ewrt B2 Ao
AREE AL 59 cm2 minEA ARE FAke] vls] whEAdo) <F 2 vehgtorn B Aderel g eign]e= At
3, & o AR T B @] gller® dxE B oA
dofre] fapd BT F Ay uEngs A SA ME E pH, B4 7184 ngE ¥ Z2HE s
A AzA AL AFS 9% AlE Z23E Table 4 EAA 5o w2 A9 105 Bt 87170 S pH,
of WJepiicth Ak Awislel] Fagt JARRA ko] Fako] 24k 9 greA R 2% 71E4d 2FE Hslke Table 63 7o)
OH Az HAoA Helo] Fafx]o] AT3E FehA)y]= 2l 2 zpelE HolA o) v, AuEs A A 53
o] ¥lzZ Y89 A o] HFEor vk TS Al AF gt Zh] 2polE vehli9lw, A7)k bEids & WHils
o A7t 7siel #v) e g Az 2 g VeI CHFig. 2). 71FE-aEe] AHe 25y v|7kel weba] &
A fAAY dswdh F FA4 TS 0-02% Fst F Ak W= zlog LA Auh(14). A 105 T8 AAH 24
A9 75T E A A, Ak "reko] 0.05%EAMEEF He Male Bay A @ WEaAE AR fARE
0.7%) & w7t 717 vhebARk 212 vERth 2ye AAR7] FFE7E 00304 A 105 F 0128 FF
ool Mgl B MAAE Ax, B ARBolA Y YEFAE 8 Z7rsisich ey, BN Al 9EaAE Axd £
ol g FHel AT WiTNEL Table SO ERAITE FdE Aol A9 AFRZ] FRE 00304 AR 107 F 006024,

=
Z2A WE A 40%, FU8E0 dE 41%, = 18.56%, HE 2@ A PESAE FUEE ARTo R T AT



200 =2 E 2884 A 38 WA 2 Z (2006)

Table 6. The effect of blanching treatment on quality change of citron jam during storage

Storage period (week) pH Total acidity (%) Browning color Soluble solid (%)
0 3.07 0.72 0.0322 63.00
1 3.17 0.71 0.0429 62.98
Conrol" 3 3.06 0.73 0.0619 62.93
6 3.09 0.72 0.0803 62.91
10 3.11 0.70 0.1238 62.95
0 3.17 0.71 0.0271 63.00
Blanchod? 1 3.32 0.73 0.0342 62.95
o SOaC“°2 Tnin) 3 3.16 0.70 0.0428 62.90
’ 6 3.17 0.72 0.0485 62.93
10 320 0.69 0.0623 6297

Citron jam made with not treated citron.
ACitron jam made with treated (blanched and frozen) citron.
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Fig. 2. Changes in browning color of citron jam during room
temperature storage as affected by blanching treatment. @: jam

made with control citron (without blanching), %/: jam made with
blanched (95°C, 2 min) and frozen citron.

3 eAEE Zos vdehdth ol WA Agdl I8 4
HQ A WM FoF FASYY shie) uE 39 4

B2 A & Uee gJria,

S| EsZAL Hat

FAEY Azl AME-EH WERA] BWA §5F) mE §A4
Aol HeHA AFe Table 73 Zut A, &, APAAIM= &
WA JERAR AZT Ho] tR7e F4HQ] 2ol Vel
W= ekgrow, Ak it B A He] 7|ZxoME At B
F 33 oldozA dizyel HE foFem &2 g Jep)
ALt

ol elle} o] BehA Ao 3t FFERAE ARSI A
2% FALe AFFH02) P el =7 E R 30% o) B
AEAAF 40% o)hell dig NES Tl 2538, 24 2
#AAQ FEEA ] wE2Ye FA Azt 7FeEn. <l
23t Az Weaxte ARgel o3 AR AnEuE §
g 2wk A5 S 4F A 98E HRE 4 9
= ¥TF fAE AN 2N fANY B Eee] 2 AL
2 7]ddd

Table 7. Sensory evaluation results of citron jams with blanching
treatment of citron peel

Control" Blanched”
Color” 3.1+0.7% 34+0.8°
Odor? 35+1.1° 34+1.0°
Chewiness” 3.10.6° 32£0.7°
Sourness® 28+0.5° 3.4£08°
Sweetness” 2.9+0.5° 35117
Overall acceptability® 28+0.6° 3.6+£0.9°

®Values (Mean + SD, n=16) in same column not sharing a common
superscript are significantly different (p <0.05).

DCitron jam made with not treated citron.

ACitron jam made with treated (blanched and frozen) citron.

“Based on 5-point scale; 5: very good, 1: very bad.

YBased on S-point scale; 5: like extremely, 1: dislike extremely.
9Based on 5-point scale; 5: soft to chew, 1: hard to chew.

“"Based on S-point scale; 5: very strong, 1: very weak.

®Based on 5-point scale; 5: very good, 1: very bad.
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