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Quality Characteristics of Low-sodium Qjji (Traditional Korean Cucumber Pickles)
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Abstract

To investigate Oiji (traditional Korean cucumber pickles) with reduced sodium content based on the use of saline foods
as a salt substitute, Oiji was prepared using glasswort powder (Salicornia herbacea L.), and its physicochemical properties
and sensory evaluation were examined. The moisture content of Oiji was shown to be higher in those to which glasswort
powder had been added compared to the control without addition of glasswort powder, and Oiji with 40% glasswort
powder substitute showed the highest pH and lowest acidity, resulting in slow progression of fermentation. The salinity of
Oiji among those containing glasswort powder substitute was significantly higher with increasing level of glasswort powder.
The sodium content of Oiji was significantly reduced as addition of glasswort powder increased. The L value of Oiji
decreased with increased addition of glasswort powder, whereas the a value was highest in the control. The hardness of Oiji
was higher in the control than in Oiji containing glasswort powder. Taste acceptance was highest for Oiji with 20% glasswort
powder substitute, whereas acceptance of appearance was higher for Oiji with 10% glasswort powder substitute. Flavor and
texture acceptance was higher for the control. In the attribute difference test, significant differences were found in brownness,
off-flavor, salty taste, and sourness. Based on the findings, 10-20% substitution of salt with glasswort powder did not
significantly lower overall acceptance compared to the control while salinity of Oiji was maintained. Therefore, the potential
production of low-sodium Oiji has been verified.
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g 2 e s Yepdicky B %9 ckJeong et al.

K

=
ey
T

NI

g

*Corresponding author: Kyunghee Lee, Department of Foodservice Management, 26, Kyungheedae-ro, Dongdaemun-gu, Seoul, Korea
Tel: +82-2-961-0847  Fax: +82-2-961-9557 E-mail: Ikhee@khu.ac.kr



1998). &3k L= o)At arginine?} aspartic acid (53131
4), GABA (B973)), glutamic acid (& 5), tyrosin (I
Fualy 5o §2] opu) ke d-R-5kal dtk(Park 2002).
2ol fEyetlA AdtEE AT F St EnfE
thxo 2 gol| AAE AL glovt, Qoo B 2l e
2 717 Bio] o] 9] Qolobs], QolA], Qo|iHto],
20]uF o] HAFZ o] &5 AUrk(Kang, Lee 1984; Han
1999). AAF= Ao x|k A4S A dFe 9444
FOo2 FHURC wet wiFAA], 3R], 20A] Fo]
FAo|th. 1 F9 shjl Qo= HE TR Augd
A FAAZ GRFAFOR, B2 AgEh Wil FHE o
A= Aol w579 AE3 vt Ao R 2
5 =9 F= T83 F2oE o]§Ho] gith QoA
jgtk AAEQ1 7152 2,600~3,0000 ol 27k TSigyeong
A AAFE Sshe Aol B3 7154 20l A
&3t JHE WHETAL she 7150 At g ERledlA =
145937 o1¢] HEele) oJsl JIE  Sangayorok (11F5E
#rellA Lolxtar WAIE AR 7158 Hes] 2o} &
4 JtH(Han 2007; Yoon 1991). 7ol AFEEE AT
21E8H SN E o ugEA]e] A% Wyl oflgt 4
FaRgol ol AFe] RS IAEAA BEYS ST
£ 982 3 (Lee, Kim 2002).
A ARl SR = gl TR YEFoo] Al
£90] ZdFol2H #¥S o)Fo AFH A9 A 4
7] HYel T8 9TE ko, dolle A 7eE F
)

B

A3p7] gk AEEex ] &4 2RF Foll T8 o 5k
ol sANE o] AYFH= LS STMITIE 8 QA
o #uk opel y¥Yo g Q3 HEF, HEY, AT
A 5 O A8 Q3o Iyl JFe F= S 2
o] Hug AXge] AHs}, LgtiA4Ee] &8 gt
#alo] M3 B =olR|aL JATHAhn et al. 2010).

Skx(Salicornia herbacea L.y= 21Uk A3 QHERE of
2} tiFEe] ofrlof, 9, Holzelrh 59 a4 2 Ad
de] A she sheljao] AEEA & BkE 7K 9o F
T3t S FRskal o] 23 717 RIZke] Sl ARg-E o
SFCH(Cho et al. 2008). S tfs f2] olw|ika) 2)o)
A 60.66%, & 15.2%, Uronic acid 2.6% 5°] ¢+
o] 3 YEF(1218 mg/100 g), ZH7(237.5 mg/100 g), Z-F
(740 mg/100 g), VU F (54 mg/100 g) 52 F71"o] 5
3l Eo]ATHMin et al. 2002). F=5F FZo] BHE 7 njo)
o5t stxole AZvlkgE, Adw 5 7154 Aol vk
H7t=lo] ¢t mspAl = g 750l Arkal gt
(Jeollanam-do Institute of Health and Environment 2009).
83 B2 AFE $8l Ak 7] (Han, Kim 2003), H
Axd 75, AU A 32 389 IAE @]
Nd=e] Gar o =8-S Frhe ARl JEEIATh
(Lee et al. 2012).
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gt A77F Jot AUEF QoA E Az sl T=
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<Table 1> Compositions of soaking water added salt and glasswort
powder for fermentation of Ojji (tTraditional Korean

Cucumber Pickles)
Sample” Salt (g) pilirsjgo(z)
Control 30.0 -
SWP 10% 27.0 11.9
Salt replacement ~ SWP 20% 24.0 23.7
ratio (%) SWP 30% 21.0 356
SWP 40% 18.0 474

DControl: 3% salt solution for traditional Korean cucumber pickles.,
SWP 10~40%: Salt replacement ratio (%) with glasswort powder.

<Table 2> Instrumental condition of sodium measurement

Instrument ICP/OES
Wavelength Na: 589.592 nm
Plasma Power 1100 W
Nebulizer gas flow 0.8 L/min
E YAGAOE ARSIl AETE 3% NS dEE
tiAlskA . 10% 45 S0 A=t 87%=E SHH L,

10% Tz 89L& 22%9] A=E YepEZ o] Bl & (&
F:8%=1:3.95% 7|F02 o] IR LN HYLT H
7V 30g (3% &) 10, 20, 30, 40%0) AFeE A%
E A F UEF &F 3,6, 9, 129 A== gz o
AFE 119, 23.7, 35.6, 47.4 g& A&l Hrlsie] e
3} FUg Are 7‘“11 BE ﬂ]iﬁ}"f‘t‘rdable 1>.

L0lE 7% A &N A7tEst 28 & A-A Q0]
of ThAl 2L AFZPFEE(15.8 emx14.2 cmx 1 em, 0.46 kg)
2 00|12 F] ALQ7°C)lA 597 HFEAIZ] T Q0]
Z A& Mojuilo] AAYAIL(LG R-B141GD, Korea)oll .
A5 A 82 AR

~

22 AOAC ' (2000)01 wel 105°C %
o R Y5t A Al 10019 S/
£ Y7 homogenizer (PT-2100, Kinematica AG, Sw1tzerland)
2 10,000 rpmellA] 387 v gt Sl FEskE AEE 27
o] A== Aol oAdE FHsto] tAE ?-3—‘-:—74](PAL-03S,
Atago, Tokyo, Japan)& ©|-&-3t] S48t om, 33] o]
HHE A3ste] Wgks el

ICP (Inductively
Coupled Plasma)fri 23] =43} ‘"éﬂ'%}% T-3FATh.

A g gN o] AzE AAE T2oA BIAA §7152S
3lsirzl = Ao g gajste] EAlshe dElE Al
AAE 3|ske7]0l Yol g@shrzl £ 550~600°Ce] %o
Al ofg] AlZE 71gste] Aol Sjulal o] 5Ro] 0401 )
7HA] 3]sttt o] 3)Eg Wst & Fojste] B2 A
Aakgol(152) ¢ 10 mLE 718l 824304 2k %‘ﬂa‘ A
IAZIY o] AE] HakEA(1>4) oF 8~10 mLE 715l
FE 719 & 50 mL Wl AZeAA of st %&np_ o
Ao} o] AREPE 3|shg7]ol &A 1S F thA] F
It o] IS =2 AAo] dakE(1-4) oF 2mLE
718l & oF 5mLE 3|Agh & F8IFeA] 7RE}aL, of Tt
oAl o] 50 mL HlAaZEkaTe] Y ES 7kste] 50 mL
2 3] A@gdoR STt

N —101|

UEF T (mg/100 g)

= =7 mg/L)x nass up@(mL),

= X 3| A8
- sample#(g) 10 S

5. pH & HHYLUE £

Algol 4u)e] ZF/FSE 7183 homogenizer (PT-2100,
Kinematica AG, Switzerland)Z 10,000 rpmollA] 387} w2
gk Foll 23 ' ARE 4449 A== A ofdolA 20
mLE #3}e] pH meter (Model 320, Thermo Orion, Beverly,
MA, USA)‘E o]&35}e] pH_E_ 243539t AZAEE A8
o] su9] SF/F4E 718 homogenizer (PT-2100, Kinematica
AG, Switzerland)Z 10,000 rpmol|A] 327+ vlafist o +F
st @ AEE 449 A=E Al oHoflA 10 mLE F
ato] pH 8.030] 2 W 7HA] F3A7I= 28H= 0.1 N
TR EFS] Go = 45T
6. Mz =X

A== A3} (Color-Eye 3100, Macbeth, New Windsor,
NY, USA)E ol&3lod A8 250 ¢ YA = F7 vRist &
of #As} H AEE 449 AZx=E ded A4S SA 51
Hunter’s value?! WU =E YERN = Lik(lightness), 244 9]
A=E YeR= afb(redness), &9 A=E YeRll= b3t
(vellowness)© & UERNSITE oju] ARE-S i vte] 712
98.75, a#re —1.02, b7k 1.100]30}

7. 7AH =R

A58 ZATHE A7) 9181 texture analyzer (TA-
XT2, Stable Micro System Co., UK)E A}&-3}o] <Table
3> e Z7S=E Onecycle HEATEL T3l A=
(hardness)E =S435

A& QoAe 4 21& dAsH sl flste] #2717
A3 7hed HEUW Hlo] 3em® A 2o 7 el A
B2 ARRSIGTE 3om ETFY] Qo)X E MER A8 =o|7}



<Table 3> Instrumental condition of texture analyser

Test type Return to start

Probe 2 mm needle probe

Test mode Compression

Pre test speed 2.00 mm/sec

Test speed 2.00 mm/sec

Target mode Distance

Distance 10.00 mm

Trigger type Auto (Force)

Trigger force 200 g
ISmnvt HES MAEFOR At AE Bue] upet
of @A ste] ST 24 A 2mm A7 9] v
prove’t FEIZ Foll B4 @451 Qolx] WH-E HEste] 4
TE ST F AEE provert HEche ] HAS of
Smm HOlE S MANL & 27 F 594 B 4L
Sjo] Al 27ke] ZAzke] WS 18] ZHROR Fo] AR

2 108] SA4390

8. U™ 5 It
NEE 718 o

H—,——re Z¥z} 5 em BX A9kl S7F FEE 1em T
2P Ao 2Z2 IR E 291 HA ol 4 &

% 3} A Attt IsARe] g ol #ile]
A= W=l e distA o= 303l st s
AFE AAISIGATE. AQtdoz SEAAF (o)l dElEy

WS A7) AR, T2l FAIZE AV Bl AlgR
AQlatdon, sidEdAl= A FAE f=sk7] flske]
249 NES A FEATHKHSIRB-18-039). =4 3=9] &

olgh WS FANR F 715E HAkes AL Bt =
A4k, AREARL 7155 0] 7] 5ol tiste] - FA
Lq’% Zé o H ‘EH

o ZPE 7702 FA SR 74 Ax
w2 NI A RAAAAE 4, ol “Ux E

9. SHIEN

A& thek A3 A3 SPSS Program (version 20.0
SPSS Inc., Chicago., IL, USA)S o]&3lo] zt Aedo] o
w3 FFARE okl AR Aol HES dAuiREAt
2 (ANOVA)Z 3}¢], Duncan’s multiple range testol] <]
3l p<0.05 F<FollA Felde ASsIiTh

1. 9_o|x|o| _/l\_l='l_%|-Eé|:, pH & al J(-IX-IA|-|:
QoA HAgq] Fol7ks 3% awe] RS Fx
A LAY, 3% 2wl 10, 20, 30, 40%, & AFY
03 1.2%0] slgshs 9= 7FE & J== A8 11T
2F 2.7% 27 gt T 119 g& H7ISH £oiA &
QOIAE AR SWP 10%= Asta, ILT &F 24%3 1
24 g3 Fx 237¢g AUERE SN HZ 201AE SWP
20% 23 21 g FHR 25.6g A7 follox @2 20]X
SWP 30%, 2% 18g, 3Fx 474 g F713F gdoM &

it

Z Q0|AZ SWP 40%= 3] Qo] FEFHe pH 2

AAes 249 A <Table 4>9F 29}e}.
Qo)A 9] FRFFL AlgTre] FHel Ffo|7} vhehte.

LH(p<0.001), f;;%u Aol AT}, x7t HrbEA ¢

o R SR Fheko] 9523%E oo g 7 v
ek o™ $hx7t 10~40% AR Q0]x]9] 5 1
Zare] FEEERT 25 EA YRS 1H(95.37~95.92%)
?51—2 =] 7]-21:01] = 01x46]— 73 3}:_ L}E}L}z] ggg,}r/}_ v‘sjl-g\_ﬂ-
HA7FEA] & AlRe] i Fhego] 27t U AlsHT
A Yehd Azks g% A7 2419l di$ Jung, Yoon
(2018)%] AF+AF}e} FrAFSHATE

Qo)A ¢] Aluke Fakto] 23 PG AHe] U= A
o7 HIHI QO HFZ(Choi et al. 1990) LT H Q0]A]¢]
pHe} AA=E 2o|R] ] 2lgta) Adgst vte] H=g e}
U= A7 E Aok &7 HUbEe] IR E =2
A e JA) gAox G2 Qo)A ] pHe} AHE
HAI= <Table 4>9F 23T}, Q0]A]¢] pHE A&
frelAQl 2ol 7k YERE O™ (p<0.001) FZ7F 10~30% thA]
H QoA HIIEA] 2 20]R(3.94)K T} pHZ} Wke
o, &% H7tgo] S71EE pH7E £0}1(3.76~3.88) &w
A7V 40%Z $HEE A Qo]XE pH(4.18)7F tix
THT o E=¢t) o33 A3= Park et al.(2011)2] AT
oA wrE 3L = %bz_ Hbo] ArieR] ke vzt 4
FAA =& B8l x5 H7igt @¥AR =& pHrt
SQkoLt g 42 %Ei Sz Be] Hrhke] FUMEE
pH7F o} S| o) #ar } A== &3t vk
B gk upel A9ttt o9} o] vt 40% thA|E S
A 5U7E FEAIZ] B A OOlZl“ Sz o3 wart
A A= pH7}F =

(]

oz

A

=i

| bt dAEe AdE Bl 3
Park et al. (2011} &% B Q% B H71E 32
HEE AANATE S & F AT 36, 2 o)

N

2 AFS Bo| Tt I T BIS Hrlek AT

7} iETRT 44717 AgEs A%E A0 Hie]
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2ol 3. oleigt Adk= e AAel A7kt AF(Kim
1997) AzellA ZAshago] B2 AAZRE ZXol H7ie 73
T A&717F QEe a7 etk Bae skt
S0 ¢ 2w Fxg AT HUFEES gA|S 2o 7}t
it A2 w=3toy s Hrbege] S71EE 4t
Z7F WOl 40% (233 g) HIAIES Wl 2247 9k
wokth, A H7HEY] 10%E gx2 JUisiee W, &
ojx]9] tzi= 3.17 g2 7P =2 3 BYoeH pHE 3.76
2 7P gl AR T Eart 7h & dojd Ao g Az
ot ey g% Hrtge] S AEE 3017 golA
233 g0 & Yoy, pHE 3.769014 4.182 =7 vept} &
Z AH7beo] S7HE art @ dojd AxE Bk
ol % BT Hy} IdF B9 FAEAC E A+

oA, W 42 ol PR B kel SRS

2. Q0|X|e| Y U LIEESEHEE

g JA7VES 10~40%5 TEE diAlste] 5dg 4
HE=E RRE X G G2 Q0)Xe] dx =4 A
<Table 4>} o] A5 7kl o]l pol7h YERstth
(p<0.001).

Tzt HA7FEA] 2 A H7FE 3% tlERae] d=
Q.2%)Ht} shx7t A7k BE 20X dxrt ¥ WA
YERITH?2.79~2.89%). &%= TiAI$H 20]x]2] Hxe 10%
iAISE 201X 7} 2.79%2 7P ke, % Uikl 5
7S AR foH o R FUkehe AR YET £,
27t AEE UM AFS U 5 e AEeE A
et Zom aE hxo] Mol TolAH &g 7t
oF FAFSIA HE7t EolAE A oE YERsT

2golr YEFS ¢F 40%E AAISIEE &7 100 g 59
© 9F 40 g8 YEF| HrEUTL & 4 JUrKKim et
al. 2017). WEpA] 20]x] M| &def H7ts]= Age] Ui
£ FEZ UAY A JEF T Wold Zog o
Hot F27F tiAlE Qolx]o] YEF TS SAg A
<Table 4>} 7Fo] A5 7kl o]l pol7F Yebstth
(p<0.01). hZ] VEF 3Ho] 591.65 mg/100 g0 & 714
=okor gz diAlge] S71EE JYEF el 510.20
mg/100 goll A 439.09 mg/100 g& & f-2]2 07 7hasle] 3
Z iAFo] 7P 29kE SWP 40%= UEF dhao] 7H
skt xR giAlE JAGAddA ' Qo= xR
il #go] Z7HE A Fo8 2ols Kol eksk
O YEF FHgo] wolA ghxrt AUEF QoA E Ax
sl & o AFHEoR & 4 de AAE APTS

o 5 Qsie.

3. Q0|X|o| A

Qolxo] Mo wrgEmA Qo] o] HAgy uhg
Hzof ug} Ak 2oz WMalA Fh(Kim et al. 1989).
2 A7FE 10, 20, 30, 40%S Sh2E iA|EF Qo]x|9}t
Q2] MeE ZA3%F A3l= <Table 4>9F 294T).

Qo]x]29] L (lightness), a (redness), b (yellowness) #t<
BE AR el 93 ZolE& YERAATH(p<0.001). 3=
7F HA7FE A8 LS 60.15~57.23010%, 2 F A9 3
Vo] 10%E 22 giAg Qo)x7}t 7 Eokon g%
A7tgo] /TS [ YoRE Ao ) 2 1
olf= 2Rl Thxo] AUt EofErE Fxo Mo 9
o|x]e] Mg o] FA THE7| wiolt}. It HUHEA] e
2T Lgko] FEE 1020%E 715 Qo]A] LgtRt)
ol kx5 Hrlsletl Ao A HI7EES 10%14
20% H& tiAlshs 2 2olA] Ae] vr)of JFS H|x]X]
dE Aog HziEY. gtk Bio] ZUIERE 2o ks
Yehll= daks g% 23S H7KsE 2EA] 0] Z(Ahn et
al. 2010y} g% 42 7K 2A1#] (Jung, Yoon 2018)2]
AP AelA] Vet Ao}t fAlskdth H240 AxE
UeliE afhs —14.50~-13.52010.0H, 27 H7FF 3%
tizto] —13.522 HAe] Ay} 7P =k, kot 37t
H Qo)A= E2TET Ao Hrrt foloz wUgto
U AIE 7ol Ao Zfo|7} A2 k). mghle] HeE v
ERE p3ke 327} A7k R] e thxae] A9 16.138
2 % diA oXERT 7P W2 ppks JERATE T2
= giAISE 20X 9] bk T Hrbge] SUHEE wol
A= 78H(26.68~18.79)0 2 A2F 10%= thAIgF 2olx]9] b
ol 26.68% 71 =9kt o]l Axh= o] Al 79
FES Wol Qo9 ko] Mo 7 EEo] bgto] W
o}zl Aoz AAEY, SRR o] F/1ESE byto]
wolxl = Ade $hx BES 7 A719(Lee, Kim
2013)% =5 =jE](Joo, Choi 2014), Tx ELS H7bsh &
AlA] (Jung, Yoon 2018)°] Aol Lreldt Ao} 74Tt

4. Q0|X|e| Z=
2 A7V 10, 20, 30, 40%2 SFEE A3 20X
o} x| 7%= (Hardness)s =783+ A= <Table 4>2}

710}

E M .

AEE RS 718 20)A(176~198 gySol H71ekA &
2 YRR Wkor AR 7F {2l Aol 7t UERE S
W(p<0.05) H7tgel e sk A YepA] 29ttt
FE7t =575 209 AErt Zope A Folxl &
o skl oJal age] HFARZe] WEA dojuA Ho] &
FEFo] BolA o] A U9 1 {5 218
dojoz Azuel T3 Aol o8 HAmrt =AY

O d
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<Table 4> The physicochemical properties of Ojji (Traditional Korean Cucumber Pickles) containing glasswort powder

T L S e ‘ s T

Control ~ 9523£0.07¢ 3.94+£0.04° 247+0.13¢ 2.92+0.04* 591.65+86.14* 57.87+0.08° -13.52+0.13* 16.13+0.12° 208.25+17.12°
SWP 10% 95.52+0.08" 3.76+0.01° 3.17+0.01* 2.79+0.03% 549.20+67.00® 60.15£0.04* -14.50+0.10¢ 26.68+0.12* 189.92+20.45%
SWP 20%  95.92+0.11° 3.85+0.01¢ 3.07+0.01° 2.81£0.03° 510.20£68.33% 58.84+0.02° -14.46£0.08¢ 2527+0.26° 187.21x18.47*
SWP 30% 95.54+0.11° 3.88+0.01° 2.95+0.02° 2.89+0.03° 474.78+22.52° 57.48+0.03 -14.20+0.10° 24.03+0.14° 176.82+27.38°
SWP 40% 9537+0.11° 4.18+0.01* 2.33+0.01° 2.89+0.03° 439.09+19.53° 57.23+0.02° -14.01+0.07° 18.79+0.42¢ 198.26+17.03*
F-value  34.030%%* 450730%%* 247.021%%% Q] 472%** 6.20%* 3932.641%%*  83.004%+* [770.238%** 3.351%

Mean+SD, ***p<0.001.

“*Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
DControl: 3% salt solution for traditional Korean cucumber pickles., SWP 10~40%: Salt replacement ratio (%) with glasswort powder.

<Table 5> Acceptance test of Ojji (Traditional Korean Cucumber Pickles) containing glasswort powder

. Sample”
Characteristics F-value
Control SWP 10% SWP 20% SWP 30% SWP 40%

Appearance 4.74+1.617 4.87+1.41° 4.23+£1.77% 4.55+1.69° 3.19+1.92% 4.93**
Flavor 5.00£1.57* 4.39+1.50" 4.65+1.43" 4.42+1.80° 2.74+1.51° 9.60%**
Taste 4.06+1.83% 4.00+£1.73% 4.65+1.54* 3.65+1.84° 1.42+40.72° 19.13%**
Texture 4.77+1.56* 4.71x£1.37* 4.65+1.20° 4.61x1.61* 3.55+1.88° 3.43*
Overall acceptance 4.42+1.86° 4.32+1.49° 4.16£1.39° 3.84+1.68* 1.74£0.86° 17.27%%*

Mean£SD, *p<0.05, **p<0.01, ***p<0.001.

““Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
DControl: 3% salt solution for traditional Korean cucumber pickles., SWP 10~40%: Salt replacement ratio (%) with glasswort powder.
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<Table 6> Attribute difference test of Ojji (Traditional Korean Cucumber Pickles) containing glasswort powder

Sample"

Characteristics F-value

Control SWP 10% SWP 20% SWP 30% SWP 40%
Brown Color 4.06+1.75° 4.23+1.48" 4.94+1.41° 4.61+1.54° 2.71+1.88° 8.57***
Off Flavor 3.35+1.50° 3.90+1.64% 4.16x1.55% 4.42+1.63% 4.90£1.70° 4.01%*
Bitter Taste 3.52+1.71 3.68+1.68 3.58+1.46 3.77£1.54 4.00+2.00 0.39
Fermented Taste 4.29+1.66 4.29+1.49 4.45+1.48 4.26x1.90 3.39+2.06 1.87
Salty taste 4.58+1.61° 4.45+1.09" 4.52+1.00° 4.10£1.25° 2.58+139° 13.27%**
Sour Taste 4.19+1.70° 4.29+1.49° 423+1.41° 3.71£1.51% 3.06+1.71° 3.40*
Hardness 4.39+1.43 4.35+1.40 3.84+1.61 4.19+1.49 3.81£1.52 1.08
Crispness 4.65+1.62 4.61x1.61 4.19+1.45 4.74+1.61 4.03+1.87 1.13

Mean+SD, *p<0.05, **p<0.01, ***p<0.001.

““Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
UControl: 3% salt solution for traditional Korean cucumber pickles., SWP 10~40%: Salt replacement ratio (%) with glasswort powder.
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