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Abstract

The physicochemical and microbial characteristics of pickled cucumber prepared with dry salting method,
which has been used for industry, were investigated. Salting and storage conditions were HSHT (30%, 25°C),
MSMT (21%, 15°C), MSLT (21%, 0°C), LSMT (15%, 15°C) and LSLT (15%, 0°C). Acidity was lower, and pH
was higher in higher salt concentration as well as lower temperature groups. At the storage of 165 days, acidity
and pH reached to 0.21% and 4, respectively in MSLT and HSHT, of which conditions fermentation was retarded,
compared to the other groups. During storage of pickled cucumber, greenness (-a) of Hunter color system showed
the highest in MSLT ranged from -10.70 to —8.08, while in LSMT, the lowest to 1.17. Total microbial and lactic
acid bacteria number in HTST and MSLT were the lowest than in other groups, while the highest in LSMT.
Yeast was not detected in HSHT and MSLT after 36 days of storage, while higher in LSMT. Texture profile
analysis exhibited that fracturability (2,318 g and 2,318 g) and hardness (849 g and 702 g) were highest in HSHT
and MSLT, compared to the other groups. Scores of over—all preference for MSLT and LSLT were higher with
8.8 and 7.6, respectively, compared to the other products (p<0.05). Based on these results, lower saltiness and
lower storage temperature condition was better for pickled cucumber preparation in industry.
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Table 1. Salt concentration and storage temperature for
pickled cucumber

Treatment”  Salt concentration (%) Temperature (°C)
HSHT 30 25
MSMT 21 15
MSLT 21 0
LSMT 15 15
LSLT 15 0

YHSHT: high salting and high temperature storage, MSMT:
medium salting and medium temperature, MSLT: medium
salting and low temperature, LSMT: low salting and medium
temperature, LSLT: low salting and low temperature.
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Fig. 1. Changes in salt concentration of pickled cucumber
during fermentation.
Groups are the same as Table 1.
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Fig. 2. Changes in pH of pickled cucumber during fermen-
tation.
Groups are the same as Table 1.
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Fig. 3. Changes in total acidity of pickled cucumber during
fermentation.
Groups are the same as Table 1.
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Fig. 4. Changes in total microbial (A), lactobacili (B) and yeast (C) of pickled cucumber during fermentation.

Groups are the same as Table 1.
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Fig. 5. Changes in lightness (A), greenness (B) and yellowness (C) of pickled cucumber during fermentation.

Groups are the same as Table 1.



gUlgich MSMT 20]A = A4 149 A3 4] 681% A
gt & 3 o] Fox 2FAaste 1659 A3 Al 220~1.96%
vehligo) 2 dx(15%)E izl LSLTT 2 LSMT
T HAE = AR 1659 A Al 47477 2 1L17E 2
AR A2s o)A Ao AFXEr} S 20]2] ¢
=57 FA Jvehdth =23, MSLTE 3 MSMT#9] =
A% G A4 1659 F A A 7h7 808 ¥ 2208 AR L=
7b e 2olxe] HAES} £A ek 2L LER A
A% LSLTF# MSLT#9 S =+ AA 1659 47 A
77 477 2 8082 A=t 55 ¥ FHAEE veh
At} HSHT 20]x]9] Hd e = 27) 1027414 A 149
A4 56302 FA43] 2 3ol oAl F HapH oz gho]
Zraste] A4 112 245 A =E Jei ol Lo]#] A
A F FAS(bi)e A7) Aol vl HAagoen
st AF%E e} 2o0)R)9] A% gho] XAt
717ko] 7R ol vt ZAdte AL 2o|A] e HAo)
G 27)d vlste] LAV A PR 2402 ulH 7]
wj Folu] o] 9 o|d 9]+ chlorophylie] A% Al 2}3}
o pheophorbide‘} pheophytine. 2 5 7] o Fo)t}(16).
L20)AE M AsE XXV FETE, LAY AU &
& o]=j3t HAltge A&o] A E ] AAAe] Hong
20]A) 8 HHo] A FAE F Atk 20]A HAY =
AL R0]2) & T Z7)el vl ste] WAV AYHHAM HF
Aol A FEN o 7 W3le=H(5), o] Lol 1+ chloro-
phylle] AA1¥ Abell £]3}e] pheophorbide*} pheophytine
2 AFE7] o Folvh16,17).

2,000

—O— HTST

1,600

1,000 |

Hardness (@)

500

0 30 60 S0 120 150 180
Fermentation time (days)

—_

=Xz

A 7|2k 7 el - L0] 2] 9] A 7H-E texture analyser
o 2Jsle] TPAE #4413 A3+ Fig. 63} 2t} 20)x]9 A
SEEAIAR 20]9 A X 882 gell A A A 14 ) 1,200 g~
1,788 go.2 FA3A F71d F AR 36 o] Foll= =ZA
Zh28hed 1,000 g o] 3HR vehdr) Qo)X A 14do) A=
7} F748he S Hole Tt 20159 Fito] whA s}
2R3 Afart Ao 97 g oR, JaF
o] 8 gheko] Axe Ho] ARE Blvs BI(18)%
242 AE ool Ax UAFN AR S Bdv= 2H
o} fAbskd o

9, 30% P22 A3 HSHTTY A $-ol& A4
A7 5t BE T T MR £ AEE FAFE oA
53] A 904 o] FHE e fYHdo = =4cH(p<0.05). vt
Ao, 15%9] HFLZ AxF Lo|XQ ARE HALE
0°C 2 15°C 25 718 A vebdoh &, 22 A =(15%) =
Aozl LSLTT# LSMTE& Bl asted Bopg o, AA
1659 A} Al AZrt 747 444 g B 233 g2 B A&7}
& 7 AxrF A Jebgd 2y 21% dEE Ax
sto] 22 & e ste] X A3 o)x]el MSLTF3 MSMT
T A 1659 AEr}t 77} 683 g ¥ 685 g o8 & o]
£ Holx g¥ghth 53] g% 21% 2 0°ColA] A A3 90)A]
] MSLT#& A& 717t 53¢ 2 A= E A5t o]
e AdE 0] JF AR A AFFEI FEFE 209
ZAzAel ZFrbsled Bu(15)9 v]5d AFo = Yephyt
. A9 FE EEFF 20X AR} 2 AL AY
o] AME-3E AU FF] Agoldo] LolFe] AR At} 7}
ZATE o] Fo] A Ay] fjE o2 ML) w3t
FE7 AR L v = ol R g E L 3

=

3,200

2,400

3

£ 1,600

= :

[

=

k3]

[

i —O— HTST

800 | —a—LSLT

—A—MSLT
—3¢—LSMT
—%— MSMT

0 1 L 1 i 1 ]
¢ 30 60 90 120 150 180

Fermentation time (days)

Fig. 6. Changes in hardness (A) and fracturability (B) of pickled cucumber during fermentation.

Groups are the same as Table 1.
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Table 2. Mean scores of sensory test for pickled cucumber at 165 days of fermentation

Groupl) Appearance Odor Taste Texture Overall preference
HTST 6.2+14% 72+15° 12%1.3° . 82+14° 5113
LSLT 71+11%® 16%1.1° 78+1.8° 74%17% 76L1.7®
MSLT 81+11° 7.7+£2.1° 81+11° 87+21° 88+21°
LSMT 50%2.1° 76+15° 25+1.3° 14£19° 32£1.1°
MSMT 63+13° 53£19% 51+18® 76+13° 71£15%

1)Groups are the same as Table 1.

PMeans with different superscript letters within a same column are significantly different by Duncan’s multiple range test (p<0.05).

A W 3-2o] 717 B2 5 2 AT A d o] 451
o wpe} A2 o] oA L/NAA Hez e He
A2 47t Frlkste Aol F AU 2218 AR HA
HSHTZ#S 7H 2 4 F2& Adx dded, A= &
Aole w2 9 FEr 28 Aoz 44" 5. 28y
HEa o] d3loll= dFE ¥ ol 7] o8] 8.qle] T
st 53], 20%9] dEEdAMx 20] 9 F2] d3t8.4lo]
A=A doprhe Bab)d v 3] B of d5% shiwt
Lz2e Ave] ErbEditta & 4 Qo

T, FH AL 2o E FT] A AAT L0]9 A
al 1,533 gell A A A 14°oll &= 2935 g~3,061 go2 =7
Z7Fstd vt AR 144 o] &3¢ AR 504 A 7R F4 3]
st elrl o o) 48] 165U 71A] ghubstAl FAgkadcl.
30% Q=2 A2t 25°Coll 2] A A HSHTTS 44
L AA7ZF 55U 7AE 2779 g2 2 M Egte vk (p<
0.05), L o] FF-el= A A 7| 7te] Ao whe} =A 743
o A7 16599+ 2,103 golgdth. 23y 4= 21% = A*
stod 0°Coll A A A7 2o]A]l MSLTH& M3 717k 554
o] ol a8 A A=} vl o] A7 T 7}
A F2 A& FA s od, AA 165Ul 2,318 g-&
ehigleh. =&, 15% 9 =2 Al 28l 15°Coll A # A LSMT
7 15% G =2 Ajzste] 0°CollA #A3F LSLTE9] 4
AL A7) 7o) A ol Mt Gk, 53] = e
LSMTTo] 7H8 dokeh £ A AHAZ Y e 7| &2 292
2 A &sle] Aojut o) WA 3e ASole 27+
g o] A KA = AR 7be] A A o whe} JobR
258 JEE o} 21% I5%E G ASd e AL
AN HAsorat A FAE AT FUSS ¢+ 3
ek AAAEY Lol AAL = G ST E ARV =S
A5 sl do] Frbstdled o] 2 A & dx9

S ARLEI AR T VI ESY HAE JAs T &
A=t AAFHe AgoR Al 2o]X) 9 shAe] Fr13}
7] dEeln) Lo]A2] QRIS HAY £ FI=
o]F x| 20] A W &x)8}& polygalacturonase(PG)
2} pectinesterase(PE)7} o] @Abdl] ol T4 24 PG
€ 2ol ARdHANE F3 A7 PEE= H®EA pectinic
acid® B A1A Ca &4} slollA & 0] HmAle] Zolxzl
t}(14,15).

sy 5

Table 2+= A& 1654 A #F5-2 FA EAolct 20]x]9
olF@e MSLTHo] 81402 714 2 H4E Higkon
LSMTZF2 504 22 it 7| A4 ik 33 4] Lo]¢]
= T = MSLT#-& 8.08(Fig. 5B) 2 7H4 %9t LSMTF
21172 71 dopth LolX e A AYHFE 22
g Hlo] =Moo wm o] HEI} 2P HHo)
A Qe A2 ==d(16), £ A A% A E
& Hqo] Yol 28 o)A e} 7| eI}t F2 AR
vebgol JAlE LSMTEo] 12822 7b4 Jgkew
t}-&o] MSMT# 2.2 3.2 019t} LSMTE9] H Ao gt
ANEZE FA Jehd A &2l $7} 58 log CFU/mLE
BE FEoA M wskd A3 (Fig. 40)¢F 4|30, AR
E ZAbFo] WA AFS 2w sl A Fuhg A sl P
U 5 4 942 4AE U7l dEelrh19). o)A ¢ Bt
MSLTF % LSLTTel 47t 814 2 783822 714 &3t
o0, 2 tgo] MSMTT % LSMT#2 &2 247 514 ¥
2540)¢l o, HSHT TS 1.2 2 2 713 bstr). 20]x] 9
gtell g 7)1 327} & MSLTE % LSLT#9 Ate: 7
7} 0.20% 2 021%% 7}% F9rood(Fig. 3), AEE 18%
2 14%0]33th. stol] ti&t 71371 74 IA vhebd HSHT
T2 A== 234%2 2o £0)A] ¢ £A7F& HSHT
T3 MSLTZ¢] 247 8.1 4 913 o2 F& H8 uigte.
W, LSMT#2 143 2.2 7} o2 A5 wokoh. HSHT
T3 MSLTH& 71414 227 24 A 5 7 =9} ghaf A o]
7H ksl Ao} A slgoh AnkbA el 4% MSLT
o] 90" oz A Egton 1 thgo) LSLTH(7.84),
MSMTZ(7.14), HSHT#(5.13), LSMTT(3.23)9] o]
HAHp<0.05). 2o]#]e] AwkHQl 713 =7} F2 79 MSLT
T At I3, Eert glod Saes =y Ax g
Aol F& A4S Yehlisdth

=] ok
ey —

2012 AXAZHOR Az, 2029 M4
E FX(30, 21 % 15%), AAL25(0, 15 2 25°C)F 3}
1659 &t AAsAA 0|58 A A A& AL ¥
A3toict 20)x]9 dxe A Y v w RS o =
< 4EF FAA 20l 9 Axe A A7 7e] Ay



728 CEERD T RRET S kL

o we} Frlstg o, dE ¥ E AL LS
2 pHE 3 AEE 3 A=tk 20X 9] oz
Hunter system®] FM % (-a 3= A A7) 7ko] A5 o] o}
g} zhastgd on), MSLT9 5457} 713 9t} Q0]
o] J|1AA =A% EA F A x HSHTF, shaiAd e 7
& MSLTZ] ¥4 A= e, Aee 4= 24
Z AL AL FE5E A fA =AY A E
A9l A F 27Ty G50 /M E 4%& 09 A

AR IS E, 927 2455 ST Aosoh
L

BAFL AAeest YAV dx7) 5935 2 471 A4
slg el B8 A AL T & o3& wigktl E 2= HSHT

T3 MSLTHS A4 36Y o] F%E ARr A& A I
t}. 28y LSLTE, LSMTF % MSMTT-& A #717ko)
A ol w2} 2rb=E A} B3] 2o)d ARt F43] o1
3= LSMTHES A% =3k Jdohrh Qo)A digt 7|52+
LSLTT 2 MSLTFo] 4, 5t, 2271 4 AukA]l 7|5 %
ANA =& LS Bt ol AARERY R
A 2olA el A7 71T EsF Fho, A o]A) 2 AE
27 o)A &t 7|2 Ert wstvh &, 71E9 nd
(30%)91 4 dEE 50%AH = FF A d 202 (15%) Al=7}
Vst e, AR EEE A2(0°C)°]. vA st

ZAatel 2

2 AT BAFALo] o) S 202 oo A1

ro

a
(A

1. Cho JS. 1993. Sikpoomyaeryohak. MonwunDang, Seoul. p 162.

2. Yoon SS. 1974. HankookSikPumSaY eonKu. Sinkwang Pu-
blishing Co., Seoul. p 155.

3. Park MW, Park YK, Jang MS. 1994. Changes of physicoche—
mical and sensory characteristics of Korean pickled cucumber
with different preparation methods. J Korean Soc Food Nutr
23: 634-640.

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Park MW, Park YK. 1998. Changes of physicochemical and
sensory characteristics of Ojji (Korean pickled cucumbers)
prepared with different salts. J Korean Soc Food Sci Nutr
27 419-424.

. Kim JG, Choi HS, Kim SS, Kim W]J. 1989. Changes in phy—

sicochemical and qualities and sensory qualities of Korean
pickled cucumbers during fermentation. Korean J Food Sci
Technol 21: 838-844.

. Choi HS, Kim JG, Kim WJ. 1989. Effect of heat treatment

on some qualities of Korean pickled cucumbers during fer-
mentation. Korean J Food Sci Technol 21: 845-830.

. AOAC. 1990. Official methods of analysis. 15th ed. Associa—-

tion of official analytical chemists. Inc., Virginia. p 918.

. Meilgaard M, Civille GV, Carr BT. 1991. Sensory evaluation

techniques. 2nd ed. CRC Press, Inc, Boca Raton, Florida.
p 53.

. SAS Institute, Inc. 1988. SAS/STAT user’s guide. Version

6.2th ed. Cary, NC, USA.

Steel RGD, Torrie JH. 1960. Principle and procedures of
statistics. McGraw-Hill, New York, NY.

Kim W], Ku KH, Cho HO. 1988. Changes in some physical
properties of Kimchi during salting and fermentation. Korean
J Food Sci Technol 20: 483-487.

Park SH, Park WS, Kim MR. 2004. Quality characteristics
of commercial Ojji, Korean cucumber pickle. Korean J Food
Sci Technol 36: 385-392.

Mheen TI, Kwon TW. 1984. Effect of temperature and salt
concentration on kimchi fermentation. Korean J Food Sci
Technol 16: 443-450.

Demain AL, Phaff HJ. 1957. Softening of cucumbers during
curing. J Agric & Food Chem 5 60-64.

Bell TA, Etchells JL. 1960. Influence of salt (NaCl) on pec-
tinolytic softening of cucumbers. U. S. Food fermentation
laboratory, North Carolina State College, Raleigh, North
Carolina. p 84-90.

Jones ID, White RC, Gibbs E. 1962. A some pigment change
in cucumber during brining and brine storage. Food Technol
3 96-102.

White RC, Jones ID, Gibbs E. 1963. Determination of chloro—
phylls, chlorophyillides, pheophytins and pheophobides in
plant material. J Food Sci 28: 431-436.

Ryu KD, Chung DH, Kim JK. 2001. Comparison of radish
cultivars for physicochemical properties and kakdugi prepara—
tion. Korean J Food Sci Technol 32: 681-690.

Daniel ME, O’Sullivan J. 1976. Sensory quality of cucumbers
before and after brining. J Food Sci 44: 847-849.

(20053 349 2 A< 20054 49 269 A=)



