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Abstract

Jangachi{salted and fermented vegetable) has been made by Korean traditionally using several
kinds of vegetables, which is a good source of variety of nutrients and vitamins. There are many
methods for making Jangachi. Generally soy sauce Jangachi is made through two steps. First, as a
pretreatment, vegetables are soaked in salt water. Second, soaked vegetables are fermented in
various ingredients like soy sauce, sugar, garlic, ginger and so on.

This study was performed to observe changes in contents of chemical components and sensory
evaluation of pretreated perilla leaf. Perilla leaf was soaked in water with different levels of salt
concentration(2, 5 and 8 %) and soaking time(1, 3 and 5 days). The optimal level of salt and
soaking time was determined with the results of sensory evaluation by response surface
methodology and analysis of composition.

The moisture contents decreased as the levels of salt and soaking time increased. The moisture
content of untreated sample was 87.5 % and when soaked for 5 days in the water of 8 % salt
concentration, it became 78.27 %. pH of Perilla leaf was high in high levels of salt concentration and
short soaking time. Total acidity was so opposite to pH that was low in high levels of salt
concentration and short soaking time. In the water of 8 % salt concentration, total acidity was 0.14 %
when soaked for 1 day, 0.20 % for 3 days and 0.30 % for 5 days. Salt contents became greater as
the soaking time increased. As the resuilts of puncture test, soaked Perilla leaf’s toughness increased as
the levels of salt increased and soaking time decreased. Among the sensory attributes, greenness
increased as the levels of salt concentration increased when soaked for more than 3 days. Saltiness
and bitterness became greater as the levels of salt concentration increased. Perilla flavor decreased
with the short soaking time. Off-flavor increased with the increased levels of soaking time and
decreased salt concentration when soaked for more than 3 days. Toughness decreased as the levels of
soaking time increased. Crispness increased with the increased levels of salt concentration. The
condition of pretreated Perilla was optimum when it soaked for 42 hours in 4 % salt concentration.
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5) AAA ARl g B
(1) Mz =3
7zt NE+v MZA(CQI/UNI-1200-2, Hunter
Associates Laboratory, Inc, Reston, VA, US.A)E o]&
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Texture Analyzer(TX-XT 2i, Stable Microsystems L TD,
Godalming, UK)E puncture testZ AA5le A7 AE
g 23350 924 549 Wk B2 e 2
02 NEE &S W g2 5459t Tabke 1).

<Table 1> Texture Analyzer conditions for soaked Perilla

Force unit : grams

Distance format : 100 % strain

Load cell : 5kg

Pre test speed 1 5.0 mm/s

Test speed 1 3.0 mm/s

Post test speed : 10.0 mm/s

Probe . diameter 5 mm stainless steel rod

3. EH=EN

AAY = A osEy AL Hrislr] ¢3
of EA TR SAS(Statistical Analysis System)19 2

AHE 2 (GLM: General Linear Model), ©& H|Z
(Tukey’s studentized range test, PO0B)E 438313}
#5494 54 2A= £EH(GLM: General Linear
Model), tEB] 2 (Tukey’s studentized range test,
p<005) ¢} RSREG(Response Surface Analysis by Least-
Square Regression) 2 #4438}t
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<Table 2> Effects of salt concentration and soaking time
on moisture contents of Perilia?)

Soaking time Salt concentration | Moisture Contents
(day) (%) (%)
2 86.66
1 5 84.670
8 83.37¢
2 82.594
3 5 82.08¢
8 81.29f
2 81.54f
5 5 79.06¢
8 78.27h

1) Means of 3 repeated measurements
Means with the same letter in the same column are not
significantly different (Tukey Test, p<0.03)
The higher the scores, the higher the acceptability of attributes
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<Table 3> Changes in pH of soaking solution and Perilla
depending on salt concentration and soaking time™)

Soaking time {Salt concentration pH

(day) (%) Soaking solution Perilla
2 543d 5.82¢

1 5 5.47¢ 5910
] 8 5520 6.062

2 5424 5.57¢

3 5 5.49¢ 5.68

8 5.74a 5.744

2 527 5.36n

5 5 5360 5.44¢

8 5414 5.56f

1) Means of 3 repeated measurerents
Means with the same letter in the same column are not
significantly different (Tukey Test, p<0.05)
The higher the scores, the higher the acceptability of attributes

<Table 4> Changes in total acidity of soaking solution and Perilla
depending on salt concentration and soaking time")
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(5) Flavonoids
A EEe AE 7|7k uhE AU flavonoids
Sekel W ZAdE (Table 6)F 72l A2
flavonoids 3 8F0] 1260mg/100g 0.2 23] 717ke] 24
FE AT =7t 245 flavonoids F3o] H H4
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<Table 5> Effects of salt concentration and soaking time on
sodium contents of soaking solution and Perilial!

Soaking time [Salt concentration Total acidity (%) Soaking time |Salt concentration] Sodium Contents (%)
(day) (%) Soaking solution Perilla (day) (%) Soaking solution Perilla

2 0.214 0.39¢

1 5 0.18¢ 0.294 1
8 0.14f 0.19¢
2 0.31° 0.48b

3 5 0.28¢ 0.294 3
8 0.204 0.29¢
2 0.342 0.58%

5 5 0.32% 0.38¢ 5
8 0.30" 0.29¢

1) Means of 3 repeated measurements
Means with the same letter in the same column are not
significantly different (Tukey Test, p<0.05)
The higher the scores, the higher the acceptability of attributes

1) Means of 3 repeated measurements
Means with the same letter in the same column are not
significantly different (Tukey Test, p<0.05)
The higher the scores, the higher the acceptability of attributes
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<Table 6> Effects of salt concentration and soaking time on
the contents of flavonoids of Perilla’)

<Table 7> Analysis of variance table showing the significance
of the effects of factors on response of Perilla

Soaking time  [Salt concentration Flavonoids Response Source Degree of Sum F value
(day) (%) (mg/100g) variables Freedom | of Squares
2 7462 GRD SC? 2 21.291 0.0022%*
1 5 6.72> ST 2 16.134 0.0038**
8 5.72¢ SA SC 2 56.206 0.0001**+*
2 4.564 ST 2 1.279 0.1120
3 5 431¢ SC 2 55.989 0.0003***
8 4.30¢ BI ST 2 0.874 0.3100
2 4.11f SC 2 9.228 0.1580
5 5 3718 PE ST 2 28.124 0.0290*
8 3.67¢ sC 2 16123 | 0.0010%*
Untreated sample 12.60 OF ST 2 26.659 0.0004%**
1) Means of 3 repeated measurements TO SC 2 83973 | 0.0024**
Means with the same letter in the same column are not ST 2 132111 | 0.0010**
significantly different (Tukey Test, p<0.05) CR SC 2 21.2749 | 0.0017**
The higher the scores, the higher the acceptability of attributes ST 2 17769 | 0.0221*

2) WA Al 93 F7}

AFE FES ARE 7z wE AU A5
AL A= (Table 7, 8, 9t 2t AU =4 A=
3¢ old 4 A% 2FE BRI BEFE, 5% %
o &FE FEAME 2ElE 717 AEFE S
Aok Ak Zute AFEY TR BE4E Z7)
I, AT Atsle AlZke] A5 At
olFE Asle 7Izke] AFE, 3¢ o4 A’ A 4
TE TRt REFE ST 27 AxE 3¢ o
4 A3 A9 288 257 BE4E e, &

1) GR(greenness), SA(saltiness), Bl(bitterness), PE(perilla
flavor), OF(off flavor), TO(toughness), CR(crispness)

2) SC(salt concentration), ST(soaking time)

* ok kik gionificant at p<0.05, p<0.01 and p<0.001, respectively

FE Tt Y98 W Asle Vi) AF8E Aa
gl olatoprtsl AxE AFEY LUl HE4E
Z7}8} 5 tH Table 8)

), =4 AE o2, A7 e} optolata

<Table 8> Effects of salt concentration and soaking time on sensory attributes? of Perilla

Soaking Salt GR? SA PE OF TO CR
time(day) | concentration(%)
2 7.0002 1.750d 1.625¢ 7.8752 1.500d 6.5002 27508
1 5 7.5002 3.750° 3.7500¢ 7.375% 15009 5.5009b¢ 5.000b¢
8 7.1252 7.875% 8.0002 7.6252 1.250¢ 4,750bcd 5.625b
2 3.500¢ 2.250¢ 2375 2.500f 5.5000 3.000¢ 4.500d
3 5 6.2502 4750 3.625b¢ 6.250b¢ 3.250¢ 4.0000de 6.5002b
8 7.1252 8.1252 7.5002 5.500¢d 2.500¢d 4.125¢d 73752
2 2.125¢ 2.250% 2.0004 1.875f 7.7502 2.625¢ 2.875%
5 5 4.625b 5.375 42500 46254 47500 3.250d 6.250%0
8 7.5002 8.5002 8.5002 4.000e 3.000¢ 3.875d 7.8752

1) Means with the same letter in the same column are not significantly different (Tukey Test, p<0.05)
2) GR(greenness), SA(saltiness), Bl(bitterness), PE(perilla flavor), OF(off flavor), TO(toughness), CR(crispness)
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<Table 9> Analysis of variance table for the response surface model
Regression DEY Sum of Squares
GR? SA BI PE OF TO CR
Model 17 256.19%%% | 470.31%%* | 463.42%%* | 317309k | 30593%* 130.78*** | 22320%%*
Linear 2 22.94%* 56.77+* 54 84+ 29.48* 31.76%** 4.59%* 21.45%*%
Quadratic 2 0.62 0.69 1.99 4.46 0.77 8.08%** 3.44%*
Crossproduct 1 6.89* 0.004 0.02 141 5.06%* 5.06%* 1.13
Residual Total Error 4 0.76 0.44 0.69 4.09 0.38 0.31 0.66
% Variability explained (R2) 97.56 99.24 98.78 89.61 98.99 98.28 97.51
1) DF: degree of freedom
2) GR(greenness), SA(saltiness), BI(bitterness), PE(perilla flavor), OF(off flavor), TO(toughness), CR(crispness)
*, xRk significant at p<0.05, p<0.01 and p<0.001, respectively
2 YO, T F opeld RE F 8 F 4 3) A8 Al €% 9%
Sl 710l &% e H 2A wske s &g 1y M=
[e] = = 5 =
f]i’%i Seol S RS A, ARTE A AAE Z2AL g AYY MR 24 Aide
Bl 717k o8] g Wt L
[zl sl gEe war (Tatle 03 AT, A8lE A7) Zolge) wieh
ST TEHUSY IARAES (Table oA - . o w=an awm
U ) Al e B s o)z 5l HE7h FARE ol RAY FHS B AEZ
\_sOEH 7]’ ] ;‘6-““ ;:r o LT & ]]' f]i] Lﬁ]—a;\j Z}O] 1_4_3745:]1 iaol %}o}_za}\i %37} %_7]_31917]
= A AT o] A rd AT =
2R, T S B ol A AR BF oo gug aee A6l 92 WS 4
T TR Aele /Ity REESE Yehoh 3% . o Aoz gl 2
A TR B9 3 ol AE A AFE FE/b zobdsE
7%2 540 et 2% 49¥(% variabiity explained, WA AS EATE =S mTox RS
. B A A ° 3 & )
RO%| S0~ b RAEAL 9F A 2T n guss wedn B9E 24 A% A
SHEr0 o} 2= 9]
o AEEE @ A BE(HEOE B4E WL AR AFFE 28
$2, A8l 7] A5 FAES} ZE F
<Table 10> Effects of salt concentration and soaking 2 A4 zgsdd F dolvks A¥skE chlorophyll
time on color of Perilla’) o] Wiglel] 93 A0 Z pheophytins®t pheophorbides]
A2 WEe] R4lo] FEMOR WEE ZOE ¢
Soaking time |Salt concentration Color 01 T1o6)
A )T,
(day) (%) 1 a» b
A
2 25590 | 191 | 678 (2) B=H
1 5 25.16¢ 258 6.33¢ Ao A7 AxE 5457 93] puncture testE
8 2540 | 399 587 AN G Az, YA S 828g-ForeeH A el
2 27.07¢ | 0.98f 9,107 4L 23 472 AZ) SUHEAY &8 TR 25
3 5 26800 | 1740 | 864l FE, ASE 717e] deas AdY AN ARk 5
8 26.28¢ 2,620 7.89° 7tsted BEdAL Aol dATE & 5 UM Tang
2 28.02¢ 0.15¢ 9,76 SI(1983) 2 2017 FE ol FA sk ot A=
5 5 27.500 -1o44 | 880° 2] HelxAdo] Hawo] 2ol Fraypcty 3
8 27.28% | 227 791 ony, 7 SW(1997) wlFe] A Z7id WE AR
5.2 1 (o= R DA Qo] Aol Alzlo] 7oA
1) Means of 3 repeated measurements LR 1’ A el J‘:}:i] wel ; o Akl 'if =T
= S Ao 7 UIE
Means with the same letter in the same column are not 5 ARIh gashs Fde et Hasiin:

significantly different (Tukey Test, p<0.05)

The higher the scores, the higher the acceptability of attributes
2) L: lightness 3) a: (+) redness / (-) greenness
4) b: (+) yellowness / (-) blueness

2. 7he Zopme| HH MA2| =
A Folx o) HH AAY 20L QX 7] #H5
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<Table 11> Effects of salt concentration and soaking
time on texture of Perilla")

Soaking time  |Salt concentration PT
(day) (%) (g-Force)
2 04.90
1 5 95.3b
8 100.12
2 88.9d
3 5 87.54
8 91.2¢
2 79.5¢
5 5 88.04
8 88.3¢d

1) Means of 3 repeated measurements
Means with the same letter in the same column are not
significantly different (Tukey Test, p<0.05)
The higher the scores, the higher the acceptability of attributes
2) PT: Puncture Test

4 545 Teistel AYSath AU £, o3,
47 A= vhgNA 4 802 THe] W5t
& 5% olsh 2%t 39 ol3}, o1 3% olal, A7 A
£ 54 o2 FHAL ALYH oliolats AEE
AT 0% st AR Jzre 64
o4, ohsfol it AEE 57 o)Al SEold HAS
F¢ 235Utk 1 23 AY ge AzA AAz
279 BY F2S AT ¥E 4% AT 717 24
e B

3 BN Mxe| Z219| ME

A A =02 Az Ao F8 I pH
o AT 95, ﬂavon01ds o] BEXAAE (Tabe
12>} 72t}

<Table 12> Contents of composition of soaked
perilla at optimum condition

Composition Contents
Moisture (%) 85.25
pH 545
Total acidity (%) 0.34
Sodium (%) 1.82
Flavonoids (mg/100g) 5.36

FAE L7gollth &8 FES Asle 7z wE
A AA] oM AZE ALY F#E FFE
85.25%, pHE 545, FAMEE 04% A 2H, A% 182%,

flavonoids %2 536mg/100g AT},

Iv. 22 9l g°F
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