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Quality Characteristics of Low-sodium Tomato Jangajii according to
Storage Time by Cultivars
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ABSTRACT

This study aimed to create a standardized recipe using three cultivars of tomatoes (Chal-tomato, Daejeo-tomato, Black-
tomato) and select an appropriate tomato for producing tomato Jangajii through quality and sensory evaluation. With regard
to the proximate composition of tomato Jangajii, moisture and ash contents of Chal-tomato were highest in the early stage of
storage, whereas moisture, crude protein and ash contents of Black-tomato were highest in the final stage of storage. Daejeo-
tomato showed minimal changes in pH, but showed the highest salt and sugar contents. L value increased with increasing
storage time and then decreased thereafter (p<0.001). The a and b values decreased with increasing storage time and then
increased thereafter (p<0.001). The reducing sugar content increased with increasing storage time and then decreased thereafter
(p<0.001). With regard to Daejeo-tomato, hardness was the highest (p<0.001), and total microbial counts were lowest (p<0.001).
Daejeo-tomato showed the lowest activities of PME as a softening enzyme and PG. For sensory properties, Daejeo-tomato
showed a relatively high preference for all items except aroma. Based on the above results, Daejeo-tomato Jangajii showed
superior quality characteristics and high preference in general among tomato Jangajii from all three cultivars of tomatoes.
Therefore, Daejeo-tomato Jangajii is useful as low-sodium tomato Jangajii in light of quality characteristics and preference.
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E7} 5.00~9.00%= 4.54] ©]’F =2 Holth(Jeong DY et al
2006; Shim KH 2012). &4 WHOA = 1€ 2,000 mg ©]3}F
= AAste As dasta gl fevet =l o 3
T UYEE AF L oz Aax]9 2~38 & 2sl= A
© 2 B35 thWorld Health Organization 2007). ©] 9} Z-&
e g A RPL, AR, ARA, HEF, 9
g 5ol Te W Age] W APeA S Bolt 98 89l
o] Ht Zom HuHwA, Hoelt huAEe] ol s
e TR HF) 0@ 2018 V195e] 1 pat A 7
48ta Y th(Lee HY er al 1995; Jeong DY et al 2006; Kim
JA & Cho MS 2009; Yon MY et al 2011; Choi SA & Cho
MS 2012).
ol ol e APFATRE 5% LFE] dAd F
o DS 4 = J &
“J(Han GJ et al 2009), 0, 3, 6, 9, 12%2] A~gE] A4
el 97 Qolgetx o] F4 54 (Park YR 2013), 1,
3, 5% =9 &g ARl 7HAE I oA 2 Haks o
A3

o] A% & #F2 EA(Choi SA & Cho MS 2012), 20%2] A
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wE AArt 3oy 1Bl 4% nFgoln e &
A Z olxzmzvst g Fragol taf WaKJung ST et al
2001) & ThFeH 21 ES o] 83l FoHe] A F EL &
goll tiall A3 =EEo| UlFEolth HZde gl ¥
J IS e 5 Qlthe AFEC] HuE v
2A7324e] ol 2 nAE AFE o E 7|98k ANAtE
o] Z7kgtell wpebr] Folx ol tigt AF3st Aol ol B
=3 ek Foln el Adst AFRE Ot o E aw
T 10%= A AR S we] 713k de] S/l uf
o|z}eta] B4 Wslol| thil A (Jeong DY et al 2006), 1
T BTS20, 40, 60%= LATAA AAER A 25102
o] F2 WgEnEFolr o] 4 54 WgE v

m JA & Cho MS 2009), 1% %] g8 &
& 20% FEo IPF Mol 43 A< ofF Aol <
4 EAd] B3 A7(Shim KH 2012), 1H FE2 15, 20,
25, 30%= Zelste] Alxg AQG Aldo] WAl Folx el F4
EX(Jung EA ef al 2011) 522 490 H|3|A] o|9} THAE
AFE F=3 Holth 58] FoHE s wlo] 259 %
7} 10% olste]d FAlFe] AR-gFo|ut Fgo] 7t LAY sto]
b= fuE 4 glon® AH|Re] QPR Aolx o] o

EulE(Lycopersicon essulentum)= 7 A2 Solanaceae)ol] &
she A ZHe R AR = b2 4l o] mEgR]olm,
Fo o2 A= Ao}t ofd] 715 A el A L
| F58la, vt 2 e Bl Aake A 2o, &0
Ao 715l e Agdote] Il M e Ao r Aule
A ThPark SW 1993; Lee YM 2004). ERfEE A% St
‘EntEZE MR o AR oate] A BEA| Wgth
T To| e Fer AR F2 AFor 4 e,
HE}7L 28l (B-carotene)®} H|EMT C, &g o] T5HsH &
o] glo] Aoy ddte] E$o] FrkHan YS 2005). ErES}
AARIY F5E& T E AL BErlEe] F245 U gol
S (lycopene) A o] 7283 gatsle} gelbzlg-S s A
o2 FHAHAREIY, 9 G5 AHAL =
F3Ao|tiRock CL et al 1997; Moon SW et al 2007). ©]$]
% EnfEd= gto]lzAle] ATFE2Ql gto] E4l(phytoene)
I} gto] EZFll(phytofluene) 5] E-7=10] U tHPannala AS
et al 1998; Kim JA & Cho MS 2009). 53] EvrlEd] S3)
= gho]lZA T} ZF2 Al LDL Z¥ s &2 2bshet U
Ef WES SAFo=HN S 2EHE A0 s W
F37} Atk Willcox JK et al 2003). 12V EVlEE F5
o] 95.20%° ST HER 8 o] Folx Folx
2 @7} Y9t A8 FaL |7+ o5 tH(The Korean Nut-
rition Society 2000). tHA ERFEE FAF ZHA T thA] 2] <o)
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2009; Park YS 2015). £3] A ErlEE A8t EnlEd] B]&)
SAo] wtelm, WEE 3~4 Brix Ho} QB T o
ol 2] FeiAA| gobd ol g w2 we] 1S A

] 4
A ol AES SFol® Ayl Aoln et P2
A
[}

EZF L3 Ao R, AWENER
o} =8 7)7to] 3~4NE 2 A3, AF7|Tte] 26 o] A,
o] gk}l A& wlo] T} ErnlEd vlg F=9] HZ
Eo] &H7F F435H Eofvbal JITHRDA 2014). 53] S E
ntEE dRt EnfEo] Hla] =SP4 Ql wWEtERI 2
el E4Q1 o] =3, HIERR] C7} 1.41) o] F o2 ghefo]
=2 Ho]tKim YS ef al 2013). EREE o] &3+ A ZA 7
2 ErvfE B9 37 AR Azl HAs5 2 FE 5
J(Na YR 2011), EvlE 2zxo] ksl FIHHong SM
2012), EFtE B8 H7} Al E Ao A9 Az A5 d
FA EX(Paik JE et al 2013)°] B3 AFERA EntES]
gLt 715l Hgl o] & AF &g A= wH|g A
olm, A EntES}t SErLE gt 4= HF8it
weba] 2 A fg A E Bt ¢
q !

# o] Hoh] gobl2 LdBL AFeNTR U E 5 8l

A Aitd SEvlE L E YT FAHANA ikl &
oA AR FEtol A ARSI o] 9
o & Ao AFEH A5 E2E FZFHGum F3, Sempio, Seoul,
Korea), ¥ (White sugar, CJ, Seoul, Korea), 4>F(Secret
5000, CJ, Seoul, Korea), &1]2]%(Brown rice vinegar, Ottogi,
Korea)E A& AW BIECA FYate] AHESHA
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Kim JA & Cho MS(2009)Z} Kim JS & Han DH(2013)¢] %
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HE FAxste] FAbEe duiddS A ZTskera, vl
U= Table 13} Z2oh EntE Folx o] XA o 1Hs
TE 20%, AAeEE 60TE Ao, A3717K0, 7,
14, 21, 28l M WigtE A HYTE EntEe] FAV}
1204220 g A== 7|7} LS ERfES dEsl] 52
Eoll o] Wl A% Th, 4 SRSk A& AAS RS
AAHE. ErfEE YL 87](20x12x12 cm)oll ¥-& & 7H4
A" A% B FY FARE £ AR NS 100CE 71
gt Fofl 60C7F H A= W 253 JEE7]ol 2o 208 &
T A UA o] Ao 7S Dol 5T o]k elec-
tron refrigerator(R-B141GD, LG, Seoul, Korea)ol] #7-ala A
ARl AT
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AOAC(Association of Official Analytical Chemists 2003)
Wel uet ohet gol BASSITE L AIM FEE7
7](MB45 Moisture Analyzer, Ohaus Corporation, Switzerland),
Z3] 72 550~600C A7 s|ghioz Zgalela, 2oy

s A TF FAE ©] 83 Micro Kjeldahl B4 3 &

W e 2AY FE71E ©]83 Soxhlet’s FEH
s

)

2) pH, U=, 2= 53

Erte ZobH Az 1089 SFE 7Iste] homoge-
nizer(PT-2100, Kinematica AG, Switzerland)Z 10,000 rpm®]|
A 3EZE ek $ofl sl AlRE 249 AzE AYd
of Aol A 20 mLE F 3l pH meter(F-51, HORIBA, Kyoto,
Japan)& AME-5to] A0 pHE 4319t EvlE o}
A o] Aew npfate] FAstet o 1 mLE FHell A 9
S=AI(PAL-03S, Atago, Tokyo, Japan)Z =743l3ith ErlE

Table 1. Mixing ratios of low-salted tomato Jangajii by
cultivars

Sample (g)
Ingredient
Chal-tomato  Black-tomato  Daejeo-tomato

Tomato 1,000 1,000 1,000
Soy Sauce 200 200 200
Water 400 400 400
Vinegar 200 200 200
Sugar 200 200 200

HOoFA o} RATHEETE

ol o] A wiste] dAstet o 1 mLE 3l HA
g Tl (Pocket Pal-1, Atago, Tokyo, Japan)Z =73}

3) Mz &M

EntE Aot 5 Al 10919 S/55 ¥ Il homogeni-
zerZ 277t A S SIS A5 <S Whatman No. 22 <
T3t o Aof| A 30 mLE F 3l 27 5 ecm2] petri dishol] Fo}
WAlZ] 100 9ol H1 AAFA(CR-300, Minolta Co., Japan)
£ AR831] L(lightness), a(redness/greenness), +b(yellowness/
blueness) #r2 =% 311 2™, Total color difference(AE)E TF
=] Aol oJste] AbEstATh o] W 7]7]e] BAE ¢4
Ag-gt = @ A dl(standard plate)9] L, a, b -2 242} 97.26,
—0.07, +1.86°]1 ATk

o To

3k 3Feke- DNS(dinitrosalycylic acid) B]21 (Miller GL
1959) 0.8 =&tk 25 mL W|AZ et SR{HFE 20
] 314131 EntE Aolx| ool | mLe} DNS(3,5-dinitrosalicylic
acid, Sigma-Aldrich, St Louis, MO, USA) 3 mLZ &35}
water bath®ll 65~75C2 F&3F U, 5i7F A-20l|A] #hyst
Lo 1023 W4E A3} 34 A(Jasco V-530, Jasco
Co., Ltd., Kyoto, Japan) & ©]-§-3l] 550 nmo|A| TFE=E =
ettt 539 4= b2 T (Sigma-Aldrich, St
Louis, MO, USA)< glucose standard curve©l] ZJ-8-A1# glucose
o] o=z ALteta, o5 LT T Hmg/mL, Al 1 mLT
D-glucose B#o.2 FAo 2 YeR|Ach

5) HlAX FH

FH EnlE o) o] gl E FA3517] 918t texture
analyzer(TA-XT2, Stable Micro System Co., UK)= A}-8-3}<]
EntE Aolx o] At o] vl Y= ot vy
2] $i™ ol 75 mm cylinder probe® 2HF3 = ol 90%
o] doJUE= Aoz force distance curves -2 5ho]
74 E(hardness) S =739t} o] =% 2L pre-test speed,
test speed, post-test speed”} 22} 2.0 mm/sec, 1.0 mm/sec, 1.0
mmy/sec®] 3L, distance™= 5.0 mm, trigger force 5.0 g©] T}

F34 EvLE Jolrle] EviE Fobd AR 15 g& Bt
e 2 stomacher bag(10x15 cm; 3M™ Inc., MN, USA)9l 3]
3k, o7]el B 2] AHS 135 mLE g Fste] ol sto-
macher(Stomacher 400W, Seward, USA)Z 383t 3}4) 3}t
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AR o9 | mLE FaHoR Hd 0.85% BHAIrR o
Al 84 }o] PCA(Difco, St. Louis, USA) H=]ol| 1 mL* pour-
ing culture methods= 7 ZgF Tha 37T ellA] 48417 E<F vl
Fate] 30~300709] Feto] FAJE A A 33] yiEsio]
Z3 3} colonyE A3 FY mLT colony forming unit(CFU/
mL)Z FA| 5.
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(1) =222 F£

T BEnlE o] 3h IS Y3l A4E8E ¢
3 20 go] ErtE FolH| A]Fof| pectin methylesterase(PME)
249] 749 0.2 M NaCl £ (Duksan Co., Ltd. Ansan, Korea)
<, polygalacturonase(PG) /32 0.5 M NaCl §-<(Duksan
Co., Ltd. Ansan, Korea)= 100 mL 7}3F 3ol Zz} 549 2%
pH(PME pH 3.0, PG pH 6.0)5 9t U3 3A17H8<r wits)
Stk 3023 dAEe7I2 dAEel@T, 10,000 pm)E 7
3o 0.45 um membrane filter(Toyo Roshi Kaisha, Ltd., Tokyo,
Japan)E ©|-&3le] el th N2 ammonium sulfate
(Duksan Co., Ltd. Ansan, Korea)E 3] H7lsl] 80% X
SE == AAE Fol 303 YA ERI4T, 10,000 rpm)S
o] pellets L& Fof] pH 7.59] 20 mM Tris-HC1 buffer
(Sigma-Aldrich, St Louis, MO, USA)E 5 mL 7}sl] =91 &

o xxa FEHE AUtk

(2) Pectin Methylesterase(PME) &M &4

EnlE Folx e PME A4S SH35l7] Ysle] 284
FZN 150 pLell 712891 pectin(Kanto Chemical Co., Inc,
Tokyo, Japan) 0.1% F%=(W/V)Z pH 6.59] 0.1 M sodium
phosphate buffer(Sigma-Aldrich, St Louis, MO, USA)°l =<1
AL 100 L= 713k 3ol 25Col|A] 158 St vhSAJ AT 7]
A3} F00] RS FHA1717] $18iA] 100CellA] 102%F vE
SA1Z1 Foll pH 7.52] 20 mM Tris-base buffer(Sigma-Aldrich,
St Louis, MO, USA)Z 2 mL7} H =5 3|43t} of 7]l
Alcohol oxidase(Sigma-Aldrich, St Louis, MO, USA) 1 Unit
£ 718l 25CollA 1587t WHg-AIZ] & 2 4-pentanedione(Sigma-
Aldrich, St Louis, MO, USA)°ll 1 mLE 7}5ke] 60°ClA 15
£ B WHgA1R] ol 412 nmell M FHEES SH 8o,
PMES] EFIL = Wghe T39S vh5o] Hga

3t A

A& AEF Fol PME 24 A= 5

ol

o

il K

s

(3) Polygalacturonase(PG) &4 =X

EutE Zgobs] U] PME 45 S35 ot 284
FZ9 50 uLel 0.3% F=(W/V)E 34 % polygalacturonic

I

acid(Sigma-Aldrich, St Louis, MO, USA) 350 uL2 3713 &
of] 35CA] 103 &< ¥HEAIFTE 1719l pH 9.09] 0.1 M
borate buffer(Duksan Co., Ltd. Ansan, Korea) 2 mLE 7]+ ¢}
<, 0.1% 2-cyanoacetamide(Acros Organics, New Jersey, USA)
400 pLE 7kste] 100 2] -F3A 108 2T ¥HEA17] 2,
ThA] 25°CollA] 1583 Whg-A1%1 Thgell 276 nmellA &35
£ %It PGY T FEHEE polygalacturonic

acid £F895 ol A4S A 5ol PG 24 4

FE8 A 713 e Bl Aolre] Bl 7]

]
o
S
A
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228 3T HGAY 159S o
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Aol FsAE AN WA A

S
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ME FEFE nAA FEE T e
, TEA] 52 Qkbe 71 d F vy AR E EUtsHA
stttk H7t @52 A(color), 3K(flavor), Htaste), =47+
(texture), ZREA Q] 7] & Z(overall quality) 52| 574 &
o2 73R BEFE B2 AFE FE oA AEjes

Bk
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4. EAXZ|

Apzo] A B0 SPSS for Windows 20.0(SPSS Inc.,
USA)E Alg3lon, BE A8 ZHEL 33 vt 2343
ik o]-835fe] o] ulR] 4t F-4(Two-way ANOVA)=
AR 1, Alg 7Fe] #5914 2|7t 912 Duncan’s mul-

tiple testE &3l AR FHSFATHp<0.05).
Zz « %

(=]
Aot =

1.

F59 AR 7|30l wE EntE Folx o] RS =
% g A= Table 29} 2l EnfE Folx| o] 7
HEE 65.77~57.04%, 1A ERFEE 63.14~53.32%, S En}
EE 6235~59.63%2A AR Z27]ol= AEnlgEe] £ 3
o] 71 Eko, AA7Izte] sold s SErES] i
o]l 7P #& AR YETE EntE Aolx o] Zehi
AENEE 527~4.17%, WA EIEE 5.89~4.02%, &
EnEE 5.18~4.64%E A %7 & WA ERLES] Xt

fo d
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Table 2. Changes in proximate compositions of low-salted tomato Jangajii according to cultivars and storage time

Storage time (days)

Content (%) Treatments
0 7 14 21 28

Chal-tomato 65.77 61.65 56.84 55.74 57.04

Moisture Daejeo-tomato 63.14 62.82 61.92 59.53 53.32

Black-tomato 62.35 62.05 60.98 59.59 59.63

Chal-tomato 5.27 5.14 5.01 4.98 4.17

Crude protein Daejeo-tomato 5.89 4.77 4.76 4.67 4.02

Black-tomato 5.18 5.16 5.14 5.11 4.64

Chal-tomato 0.14 0.14 0.10 0.04 0.03

Crude lipid Daejeo-tomato 1.16 1.12 1.10 0.06 0.03

Black-tomato 0.98 0.06 0.05 0.02 0.01

Chal-tomato 11.51 10.38 10.36 10.35 10.19

Ash Daejeo-tomato 11.46 10.16 10.11 10.09 10.05

Black-tomato 10.81 10.69 10.52 10.44 10.33
W ol 7 wmekou, AR7IZe] soldr s Hasto] Fot# o] pHE 3.70~4.000.2 Husigl=d], Al 74 FF
UAERES] Ee el b oAt glow vehg o ErkE Aol mE AXURRE ARl 280w &
th EvlE Aolx o] AW ZEUEE 0.14~0.03%, th d wj7}A] pH7} 3.87~4.032A] 45 EH AHE FA 6t
AEMEE 1.16~0.03%, SEUEES 0.98~0.01%2A A% I e Ao 2 YEHTh 53] g ErE Folx = Alxd
z7)dlle A ErtES] A d3e] 7P to, A7 25F 14de] AuAl E9 pHYF 7 SolAu, 4713t

7ho] o dFE Haste] ArntEe] A g3} Zolx]
Zo 2 et EntE Fopr| o] 23|37 AENES
11.51~10.19%, WA EPHE 11.46~10.05%, SErHEE 10.81
~1033%2A A Z27)de FERES] 238 o] 7}
7 EmoU, AA7|te] 5olErs SErES] X3|F §
o] 7P ol = Aoz Yeiith F3H A7 713t w
2 EnfE Aol o] AR ks B A, A7)

= <l s
| Soldas delols] AR AHEE T Aee] 9o
A=} p
o R

k.

fr

o =
& ol $¥, Zuh, ZA, 23R Fgo] BF 7had)
Ao = Ueht.

2. pH

FH A% 71310l M BEvlE Aol 9] pH ZZ= Table
33} 2t} pHE| A ZEREE 3.90~3.972A4 AA717F 21
A7 = pH7}F 4.092 Al Z7Fsttr) 28U oll= pH7F 3.97
2 Haste Ao YElItp<0.001). 3 thA ErtEs}
SENE ol 2] pHE 212} 3.87~3.859F 3.96~4.030.=
ZERE oK g} npiriA] &2 A 7}7|3to] 5oldE pHYt
A& S7vsitbrt 4 713ko] A v aste o= vE
WYTHp<0.001). Choi SA & Cho MS(2012)& 7 97] £&

W2 pHE 3.87~3.8524 pHe| W37} T2 EnlEd] H]&)
A A Z o2 Yesth o] gk A= A ErE o] f
2] ojr|iito] k282 St pH7F 54 5HA HojAl= A
= A7) WEo 2 FA T RiAd, SERLE ZJolH
= AA713%e] B Wi7HA] 7HE =2 pH]I 4.035 Al
Aoz Yepskoy, 718 BlAl M 4 = pH M BT
= R =L Zlo 2 et wEha dAERE Fobx 7}
71 wom, 24713l wE pHO] WSk A olx A
Pdol 71 e o2 AZET BEnfE Fopx = HE
7} 1ol webA mAED EntE A& 7] A5 AHgo
2 9e] dR7E frlate s gk} pHF AAb gk
Lakt o]9]e] frafiete] HMAlo] A= =H|(Choi SA & Cho
MS 2012; Shim KH 2012), T3t} guto] et A EntE
= ol kARl WstE thE EntE Aol d Hlg) 2%
o] BEYAA] x A Ft A HE F e o=
Atz E T

[e]

i}

"

pH

%
o

3. gzt gt
EF38 AR 717t 2 Enlg Fopxe] dw =3 4
7= Table 49 2t} EvlE Fop o] dxe ZErEE
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Table 3. Changes in pH of low-salted tomato Jangajii according to cultivars and storage time

Storage time (days)

Treatments F-value
0 7 14 21 28
Chal-tomato 3.90+0.01° 3.91+0.04°8 3.94+0.02%8 4.09+0.04° 3.97+0.02°8
Daejeo-tomato 3.87+0.01* 3.99+0.15% 3.97+0.02°° 3.97+0.00" 3.85+0.01*°
41.50
Black-tomato 3.96+0.01°* 3.96+0.05 3.99+0.02°" 4.07+0.15° 4.03+0.00°®
F-value 4570

"¢ Values with different small letters within a column differ significantly (p<0.001).
A"C Values with different large letters within a row differ significantly (p<0.001).
Each value is mean£S.D.(n=3).
2.07~4.80%°] 1, THAERLEE 2.63~4.86%=A] A|ZL =K BEE gert 24E7] AlZele] A&7 7he] 28L& AL
B 497AE 957}t Z7tsitrt 219 o] B REE dxrt Y Zo|= 557 °Brix9} 5.67 °Brix® 7AslE A= U
Faslr] AlFsle] 28U R A A7|7e] B Foll= 7h2t EFTH(p<0.001). F+ #F2] BErtE ol 9= ST 4

447%9} 453%=2 7Hadte Ao® YEh A, & &
E o= AG7Iie] EolETE A=
A 71Rke] A 3 ié}»t— Ao = Yehdti(p<0.001). &
nhE AopH o] A 220~4.13%2 EvHE Folx ol ¢
v S S Rk UrE}ML, AzLZHE 21U0] 2 )
7R A&l St Srtsithrl A A7 o] AL Bd B

w52l Erf
7k S7RsIE o

e} o] AH7IZte] oIS E BFrt A&siA St
it 4 713ke] A ks B0 Bl Wi, &

EntE Fop s AU 25E 28U 7 Ag7I3te]
72 BE7) 2.57~5.10 °Brix2A] Al&s)A] kel Hos
WA THp<0.001). o]2]g EntE Folx| o] et g
sl= EnlgEgl Moldo] o dr @ olg AHES) Rjol 2 B
2!}

Hel 28Yo] oA = FHaste AR YERHTHp<0.001). ke Yl §e] 4

A 7HA] EF9] EnlE Folx Zo A ERLE Aolx o] A
T7F2.63~4.862 7MY =& Z o R YEYE
ZolR o] AEE 5.00~9.15%% ©]5 Folx o vmajs] E
ntE Fopr| o] AR 5% o= WA

gurt e Ao

o, Al Q)

2 FE th(Jeong DY er al 2006; Kim JA & Cho MS 2009; ] EvtEe; A

Shim KH 2012).

F5E A 713t W ErlE Fopx e dx
= Table 59 2t EWLE o o]
~5.57 °Brix©| 1, tWA EPFEE 330~5.67 °Brix24] A2Y x| dxw 7tis}
F2RE 47 Gt AEEiA Srtethl 219 o]F e B giAE A
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dENLEE 267

2 ol$A) = o
Zol50] 24717t
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& Erlg YR oF
o] WA Erjzel

ttel A9l Fo2 olFefn, w2 Ao

-EL 71—/\91r xqolou4 By =7} 2
Adx W gx Ao g o]o]x]‘_: Hog lﬂn—o]q—(Cha WS et
al 2003). THH EnlE UjFo] fko] 9% 43 olalz wto}
1919) 2he] it Bk vl 5
ol EvkE 247} Gele) qhe] o]Fol

| 27kl mel Erhe golnel st
Dt FUkeke Age MA fgAasA HuA EvkE Fo}

=02 Bt} &8 YA ERET} A
o] nirs} 7P A Alskel A

Fol 37

Table 4. Changes in salt content of low-salted tomato Jangajii according to cultivars and storage time (Unit : %)
Storage time (days)
Treatments F-value
0 7 14 21 28

Chal-tomato 2.07+012° 4.23+0.25" 4.80£0.00"¢ 4.58+0.03°° 4.47+0.06°

Daejeo-tomato 2.63+0.58° 4.37+0.06° 4.86+0.06™" 4.77+0.06°" 4.53+0.06°
88.95
Black-tomato 2.20+0.01°* 3.88+0.23%® 4.07+0.32°% 4.13+0.12°° 4.07+0.06™
F-value 545.03™

"¢ Values with different small letters within a column differ significantly (p<0.001).
AE Values with different large letters within a row differ significantly (p<0.001).

Each value is mean£S.D.(n=3).
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Table 5. Changes in sugar content of low-salted tomato Jangajii according to cultivars and storage time (Unit : °Brix)

Storage time (days)

Treatments F-value
0 7 14 21 28
Chal-tomato 2.67+0.06 5.20+0.00°® 5.90+0.00° 5.77+0.06° 5.57£0.06°
Dagjeo-tomato 3.30+0.01° 6.03+0.06™ 6.07+0.06°° 5.80+0.01"° 5.67+0.06°
Black-tomato 2.57+0.06** 4.70£0.00* 4.87+0.32% 5.10+0.10° 5.10£0.00°¢ 29994
F-value 1,208.96™

"¢ Values with different small letters within a column differ significantly (p<0.001).
AP Values with different large letters within a row differ significantly (p<0.001).

Each value is mean£S.D.(n=3).

o] Wol, B¢kl YEFS vEe Zg, ZF, vlavls 59
nju| o] &S B EntEd]| ~nEo], YA ErLE Ao}
Ao Amet Gl thE BEvlEd v duiFoz & A
2 FHEC) Kang JH et al(1971)°]] w2 Folx| o] Fuj
=S A feiAE HAde] AR 10%E 180
of sh=tl, A=} 10% oot Sopx|w Abk g e} Fgo]
o fa) Wjao] tuto] AAJEo] A o] EHA|a FYUrt
S7FIERE 10% ©]7de] A% d=E fAlehs Zlo] Fa3t
th WA EREE AR 9] A]2HQ] o] {2 YEFS H R
gk ofg] 714 md|R S| E] 2anEe] TE A9 B
nlEd] Hlg] ©utay guto] x3lE|o] 7|5 &7} HTHPark
YS 2015). 98 A Y Aol ZE A7 HEE
o3k Fofo|ut A A Aske] Wl e = & Uk
H31135}9) =l (Kotchen TA et al 2013), EvlEd]= YEFS
wj&el=dl 2389 4F o] E31(The Korean Nutrition
Society 2000), Z}&o] ©dste] POz oA E BrE =
2ol EeA|A] ¢ QP Ft AT He F den
EntER Folx & T2 wld A ErER vt== Flo] A
oMo AFAES T & Je WHY Aoz Aztdd
4, M
=59 A% 7130 WE Entg Folxo] Ax Ay}
Table 67 2T} 49| B7]& Uehll= Lite] 45, ZERE
£ 45.56~4.50, tHA EntEE 48.85~44.61, S ENIEE 44.54
~4296°0.2 AZLZHE 747K S8 144 5E
asly] AlAste] 219717 543 fHashe A= e
STHp<0.001). 53] SERES] Lgto] & F FF9 Ent
ERT e Zlo 2 Yelged, SEEE FA9 glela
A7} FAo FE2Y Ah S 7R F T/ ErfEe
gde] ZA10] otEAjobd M RO g Qg AAor
L#ke] wolxl Aoz Alg " ti(Socaci SA et al 2013).
EntE Folx o] AMEE Yehll= agte] A, ZERE

i

£ 1.56~1.8724 A7 713ko] solEss dasitirt 214
o] Fe wREE Sk Aoz Uehth A ErE
o} SERE Fopx o] AA7IZte| ME aghk 7} 0.11~
1363} 0.63~2.45% A 27| A4S el 49 3
N AF7|ze] EAEE A4S YeEE &
Z7FI7E 2149 H0S WiE A4S UelE & ate
= S7kte Ae® YETHp<0.001).

EnlE Fopx o] TS JER = bike] A ¢, ZERE
E 401~7.828 AR7IZt] EoldgE At} 21 0]
HAS WrEHe S8k A2 YERGth(p<0.001). A
EnlEe} SErE Folxo] A7)t nE FaTE= 7}
7} 4.45~8.159 6.95~8.51 2 A XL ZRE 4L/ = %
713to] sol ol webA S =7} Zhasiirt S7kete
2 UERSATHp<0.001). o]2]g A o= obr] H o]
2 SRRl 1ol A me} Aol JEES T30V
2 7] nidgts ghgo 2 AAgE Ao Aa Aol

=

A Y
H ox [0 oX

o7 Holth

EnlE Folx o] MAAGFE S S A9, ZEES} &
EntEEs Z47F AAF 7942 AE7} 51.159F 50.950 41 284 A
3.98% 2.89% 2|7} HAslATh AEZ} 1.5~3.02 A&
AL AEe] Ao, 3.0~6.001H AT 2ol 6.0~12.0 =
3] dAIgk Alo], 120]730|H ThE Ao Mo A E
A= (Yoo MJ et al 2004), ZEVIEE A%7]7to] 28U =
£ Zol&= AE7} 3.9824 2.89% SErIE H|&| A3
Zrol] W& <kzte] Ayt 9le A2 YERGTHp<0.001). Wl
A EvlES] AEE 57.79~5.2224 ZEnES SEnlEsl
o] AF7|zte] 14U 7A] = 57.79% A&aA F7sitrt
YHE 52208 FA3| AdtE o] Az Tl vl A
Az7Y DE Ao R Ve o Y, EntE FF Ihl= B
o= fo]H<l Aol= gl AR eyt nebs] Ent
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Table 6. Changes in L, a, b value of low-salted tomato Jangajii according to cultivars and storage time

Color Storage time (days)
. Treatments F-value
dlfference 0 7 14 21 28
Chal-tomato 46.56:0.23%8 97.64:+0.96"° 85.52+0.60°C 46.05+0.16°* 45.50+0.01%
Dagejeo-tomato  48.85+027°°  99.75+0.56°  85.00+2.71"°  45.61+1.88"*  44.61+0.17**
L value 3342
Black-tomato 44.54+0.23% 95.22+1.30°° 83.96+0.27°¢ 43.7340.14* 42.96+0.18**
F-value 6,436.23™
Chal-tomato 1.56+0.02°  —0.10+0.15® —2.56+0.33% 0.97+0.03P 1.87+0.04F
Daejeo-tomato 0.1140.02°°  —3.38+0.09"®  —4.47+0.93** 1.49+0.05% 1.36+0.05"
a value 67.41
Black-tomato 0.63+0.05*°  —1.18+0.38"® —4.53+0.56" 0.91+0.04°° 2.45+0.07°F
F-value 509.73"
Chal-tomato 4.0140.15% 1.96+0.24"8 —42.64+0.64™* 7.15+0.31%° 7.82+0.07%°
Daejeo-tomato 4.45+0.83°C 1.76£0.83®  —40.40+2.24" 8.08+0.10™ 8.15+0.33"
b value 12.74
Black-tomato 6.95+0.39%C 1.99+0.198 —40.25+0.79 7.50+0.23P 8.51+0.15°
F-value 8,200.47""
Chal-tomato 0.00+0.00* 51.15+0.17° 60.92+1.15% 3.24+0.148 3.9840.27¢
Daejeo-tomato 0.00:£0.00* 51.10+0.44° 57.79+3 40" 5.22+1.128 5.77+0.26°
AE value 1.61
Black-tomato 0.00+£0.00* 50.95+1.32° 61.72+0.89" 1.04+0.328 2.89+0.25¢
F-value 6,762.62""

*7° Values with different small letters within a column differ significantly (p<0.001).
AE Values with different large letters within a row differ significantly (p<0.001).

Each value is mean+S.D.(n=3).
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Table 7. Changes in reducing sugar content of low-salted tomato Jangajii according to cultivars and storage time

(Unit : mg/mL)

Storage time (days)

Treatments F-value
0 7 14 21 28
Chal-tomato 3.05+0.04** 3.05+0.02%° 3.08+0.02*¢ 3.01x0.01"8 3.00£0.01*°
Daejeo-tomato 2.90+0.09** 3.06+0.00 3.1240.01°¢ 3.06+0.05" 3.05+0.01° .
Black-tomato 3.09+0.01°* 3.05+0.01°° 3.15£0.01°¢ 3.09+0.02°" 3.07+0.01°° 593
F-value 14.49"

** Values with different small letters within a column differ significantly (p<0.01).
A"C Values with different large letters within a row differ significantly (p<0.001).

Each value is mean£S.D.(n=3).

Tl A ko] Sdd FFS FAlskE Flo] Fasith &
Ao M= A& A7(Choi SA & Cho MS 2012; Kim JA &
Cho MS 2009)°l|4] ¢} Zdo] #77]7to] Folde] whaba] g
AT ghFo] AA} S7lstchrb A7%7]3ko] Ehitel] whebA]
Aadhe Aoz Yelgt) B Aol el o] Entg Aol
A e] A7F713ke] ol webx] S ko]l F2 A
S7Vsltrt AHasstriete oA 71 71 ghe] £ pH 3.7~
405 A8k Aohd §- : T
o T FFS K3 Qe Aoz AT

6. ElAX

FH A% 713t W2 BEntg Fopx o] Hladq A
Table 83} 2t EvtE ol o] Aol ZErEE 28830
~186.43 glem’, WA EREE 677.27~34227 glem?, S En}
EE234.10~11127 glem’Z AF7|7to] )45 A =rt
Frashe Ao g YeERGth(p<0.001). 53] AZL25E 142
A= AE7F 5438] sttt o)l Hde] adte
Aoz yehgedl, A 27]de Alzde] ghn Feee
EntE Y2 oy die] AFIE golstiA AFY

Table 8. Changes in hardness of low-salted tomato Jangajii according to cultivars and storage time

kol 2 g FAY Sl oJaf AlEHe] 7o) b
slo] ErlE 22o] x| e @de] AdiA, 1 olv 2
ErkE o] o] 9 5 ofshE Yobd, EnpEst A
A te] Aot GEI} IS £Eo 2 PP o F
HA ZvkEst A9 719 o]
o &7t Astee Hert Fo=
HY et al 1995; Cho YJ & Chun SS 2004
# o] A% 27]dle Evkee] dstet
7k A&7t SASH Aash, ol
T2 QE o] AR ol F ' o] FolA o5 &g
82 2Hge] A7 Sukste] AErt AHaste B =ot e
Al AoR A7t Al 7] F54) ErtE g A&
ol Jolr 7} A 7)3te] & wi7kx] =7} 342.27 glem’
2 Al 7P w4 Aler Az
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7. Z3a

FTE A 713t e EntE AolR o] T A
Table 99} 2t} EnlE Aol o] Fatroi| ZEEE 0.14
~0.25 log CFU/mL, YA ErlEE 0.05~0.12 log CFU/mL,

(Unit : g/cm?)

Storage time (days)

Treatments F-value
0 7 14 21 28
Chal-tomato 288.30+15.74°F 253.33+13.07°P 228.33455.76C 210.13x11.608 186.43+14.52¢A
Daejeo-tomato 67727+ 928" 560.13+14.02°°  469.63+41.12°C  405.37£11.07®  342.27+ 6.99"*
687.91

Black-tomato 234.10+1032°F 233.80+21.67°°

187.83+46.90°¢

149.67+ 4.82°® 11127+ 9.784

F-value

79.52""

*¢ Values with different small letters within a column differ significantly (p<0.001).
AF Values with different large letters within a row differ significantly (p<0.001).

Each value is meantS.D. (n=3).
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Table 9. Changes in total microbial counts of low-salted tomato Jangajii according to cultivars and storage time
(Unit : log CFU/mL)

Storage time (days)

Treatments F-value
0 7 14 21 28
Chal-tomato 0.14+0.00" 0.14+0.00"® 0.16+0.00™ 0.20+0.00"° 0.25+0.01°"
Daejeo-tomato 0.05+0.00** 0.06+0.00" 0.09+0.02* 0.11+0.00™ 0.12+0.00°*"
Black-tomato 0.15+0.00° 0.16+0.00° 0.17+0.00° 0.210.01° 0.27+0.00°F 1777
F-value 492.53™

"¢ Values with different small letters within a column differ significantly (p<0.001).
AP Values with different large letters within a row differ significantly (p<0.001).

Each value is mean£S.D.(n=3).

BENEE (0.15~0.27 log CFUmMLE #%7]7to] ol
= 7 S7HE A o2 e tH(p<0.001). 3 Ent
E Aopx o] A7g713e] T4 RE 219 Alolddl= dobr o] &
57t A48 STkttt 1 o] Feolle AA 3] S7tske A
o2 Yepyth Al 74 FE9 BERRE FolR Fof gAE
ntES| Fqt4vt b Yal SERfES] St 7P Be
Ao g Uehta A ErtE ol o] A7 o] 71 et
Ao AtgH 53] Fopr o] Fatrol thek Hdad+ 2
Fhe} vl B, Algel AnfjE 1 e FolR 2150 Bt
T T 2.03 log CFUmML A&% A2 2 Y% 3(Kim DJ
et al 2013), 7FA]7gotH 9] FwTE Ht 0.69~0.71 log CFU/
mL AZEE Ao 2 YERG o™ (Choi SA & Cho MS 2012), ¥
2 EvlE Fop o] Fid= Hit 2.35~5.84 log CFU/mL
A&d Aoz YERAM(Kim JA & Cho MS 2009) ©|E o}
Aol Fataret Blaslls well EnkE obr o A=7f 20%
2 g2 oAk HEH T 0.05~0.12 log CFU/mMLE
=4 QoA Fugt AR FEHE RSk e BeE wet

ek, o] g A3k ki ol Aol Gt 34 glo}

% OB ol 21§ Ale] et grst w, o)
& EvhE F3) via) 2 gue] o} Evbe o §
2] ohul gl o3k AFe] AFA G0 FA pH A3
£ odle} the Erkz F3) via) U4 Erke ol
Aol Vg 4% Ao gz,

8. PME2} PG &4

FEE A% 713t e EntE Aolx| o] PME &/ o)
st A3l= Table 103} 2t} EvlE Zolx o] PME /9] 4
£ ZEFIEE 0.32~0.62 Unit/mL, A ERFEE 0.22~0.57
Unit/mL, EEUIEE 0.35~0.81 UnitymL2A A #7]7te] &
o]Y4= PME @4o] ZF7lete Aoz UERITHp<0.001).
A% 27]ell= PME &4 ¢ $hitshAl Frtsiohrt 47717k
o] Azt TVETE Bhol Ao A SVt A
2 Yyt thA EvtEe] PME Z4Jo] 718 Yia, TEntE
o] PME &4¢] W& Aoz YepA Al 714 F5¢ Ent
E Tl A ErtE Folx o] AAFdo] 7 gk Ao
Atgdt)

Table 10. Changes in PME activities of low-salted tomato Jangajii according to cultivars and storage time

(Unit : Unit/mL)

Storage time (days)

Treatments F-value
0 7 14 21 28
Chal-tomato 0.32+0.00°* 0.37+0.00°® 0.43+0.00"° 0.5240.00°P 0.6240.02°F
Daejeo-tomato 0.22+0.01** 0.27+0.01*° 0.35+0.00" 0.44+0.01%" 0.57+0.01°"
2380.13
Black-tomato 0.35+0.00%* 0.4740.01°® 0.57+0.01°¢ 0.70+0.00°° 0.81+0.01°F
F-value 2,795.13"

"¢ Values with different small letters within a column differ significantly (p<0.001).
AE Values with different large letters within a row differ significantly (p<0.001).

Each value is mean£S.D.(n=3).
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7 71740l w2 BvlE Folx o] HsE SAdd
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7+ AutAQl Vs xef| Hrb Ade 7} et 2534 g2
velbksd], A ERES 79 A7siS wWrt A 6.47,
713, vt 6.87, A3 7.73, ANAR] 7|2 E 7
€ oA Hwd =L 7|3 E 7R A& YERT
IhH, SERLE 289U Aggt Zlo] A & uh, gk A
7135 o FEA P e V|SEE VR &49_2 UrE}
ket

Ao A ZERIEE 6.88~6.07, WAEREE 7.53~6.13,
SEPFEE 5.67~44724 A% 270l A ErHE oA
o] o] 7p¢ wskot, A% e ZERES] o] 713
E%aL, A% Wrlddle SErRES] Mol 7P 2 3o R
EFTHp<0.001). ol A ZERIEE 6.40~6.27, WA ERLE
= 627~5.67, SERFEE 5.67~5.1302 A% 27| HE B
wWj7}A] FErRES] gl 71t F2 A2 YERGTHp<0.001).
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Table 11. Changes in PG activities of low-salted tomato Jangajii according to cultivars and storage time

(Unit : Unit/mL)

Storage time (days)

Treatments F-value
0 7 14 21 28
Chal-tomato 4.9420.04°* 5.07+0.04" 5.29+0.06"¢ 5.70+0.02°° 5.70+0.04"°
Daejeo-tomato 4.81+0.01"* 4.90+0.03" 5.1440.01° 5.58+0.05"" 5.60+0.02"
Black-tomato 5.01£0.03* 5.08+0.02® 5.31£0.03 5.76+0.02° 5.79+0.03° 12421
F-value 1,094.73"

"¢ Values with different small letters within a column differ significantly (p<0.001).
AP Values with different large letters within a row differ significantly (p<0.001).

Each value is mean£S.D.(n=3).
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Table 12. Changes in sensory properties of low-salted tomato Jangajii according to cultivars and storage time
Storage time (days)
Sensmjy Treatments
properties 0 7 14 21 28 F-value
Chal-tomato ~ 6.88+1.97°8 727£1.03%8  6.87+£1.24%8 6.27+1.49°* 6.07+1.53°
Daejeo-tomato  7.53+1.36"%  647+1.51™  6.47+1.51"° 6204121 6.13+1.85"
Color 19.59
Black-tomato ~ 5.67+2.29**B 520+1.52"%  5.33+]1.80*" 5.07+1.75* 4.47+1.68*
F-value 3.04"
Chal-tomato  6.40+1.88"*8 7.33£0.90°  6.67+1.29"%¢ 6.40+£1.06"8 6.27+1.28"
Dagjeo-tomato ~ 6.27+1.44™*%  7.13+1.36"  6.40+130°%C  5.73+1.16™*"  5.67+1.80* .
Flavor 3.76
Black-tomato  5.67+1.40**® 6.67+1.68°C  6.27+1.80%¢ 5.93+]1.83*8 5.13£2.10
F-value 5.13"
Chal-tomato ~ 5.93+1.58° 7.20+1.42° 6.47+1.41° 6.33+1.68° 6.00+1.89"
Daejeo-tomato  6.00+1.96" 6.87+1.46°  6.53+1.19° 6.47+1.46° 6.33+1.72° .
Taste 3.63
Black-tomato ~ 5.47+2.13a 6.33+1.63° 5.67+1.80° 5.93+1.94° 5.40+1.17°
F-value 2.31
Chal-tomato ~ 4.47+1.73 6.60+1.35®  593+].33%8 5.93+1.628 5.40+1.24%
Daejeo-tomato  6.33+2.47"* 7.73£1.49%  7.00£1.25"%  6.80+1.74"°  6.73+1.62"
Texture 21.70
Black-tomato ~ 5.27+2.02°** 547+1.81"  5.20+2.08*F 4.93+].80*8 4.67+1.88*
F-value 3.39"
Chal-tomato  6.07+1.53%8 6.93£1.39°®  6.53£0.92°P 6.00£1.36™* 5.87+1.68
Overall Dagjeo-tomato ~ 7.13+1.55"%  7.20+137°®  6.73x1.28""  647+x1.36™ 6.33+1.88™
) 11.98
quality Black-tomato  5.87+1.85**8 5.80£1.27%  5.80+1.86™F 5.20+1.78* 5.00+1.96*
F-value 2.58°
*~ Values with different small letters within a column differ significantly (p<0.05).
A~C Values with different large letters within a row differ significantly (p<0.05).
Each value is mean£S.D.(n=3).
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