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Abstract

The investigation was performed to evaluate the contents of sodium saccharin in
commercial kimchies. Among 20 kinds of kimchi (pogi kimchi 5, nabak kimchi 5, baek
kimchi 5, kakdugi 5), 3 kinds of kimchi (nabak kimchi 2 and baek kimchi 1) were
detected sodium saccharin and the contents of that were 0.109, 0.062 and 0.047 g/kg
respectively. And the contents of that were less than korean maximum use limit (0.2 g/kg)
of sodium saccharin in kimchi.

The study was performed to quality comparison of kimchi groups that added sodium
saccharin and unadded sodium saccharin (control) during fermentation at 4°C for 4 weeks.
The two kimchi groups were not greatly different in their changes of pH, acidity and
lactic acid bacteria count and were generally similar in trend of their fermentation.

Sodium saccharin contents of kimchi groups that added it were decreased considerably
in course of time. A decreasing rate of sodium saccharin in kakdugi was the most
decreasing rate among the kimchi groups that added sodium saccharin. And contents of
sodium saccharin in kakdugi was decreased to half of initial contents for 4 weeks.

As a result of the sensory evaluation, kimchi groups that added sodium saccharin were
showed a little higher scores than control groups in the early period of fermentation, but
control groups were showed higher scores than kimchi groups that added sodium saccharin
since 2 weeks. As kimchi was increased savory taste and total acceptability during
fermentation, it was suggested that addition of sodium saccharin to kimchi is not suitable.

Key Words : kimchi, sodium saccharin, sensory evaluation
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Table 1. Ingredients of Kimchies

= =

(unit : g)
. Kind of kimchi
Materials - -

Pogi Kakdugi Baek
Salted chinese cabbage 1000 - 1000
Salted radish - 1000 -
Green onion 30 23 25
Garlic 20 25 20
Ginger 10 6 4
Red pepper powder 43 34 -
Salted and fermented anchovy 13 11 -
Salted and fermented shrimp 6.5 7 -
Salt 13 11 15
Water - - 450
Artificial sweeteners 4 4 4
Sugar** 10 10 10

* . only kimchi group added sodium saccharin,

ingredients (sodium saccharin 5%, glucose 95%)

#* o only kimchi group not added sodium saccharin (control)

2. 4 &

1) pH

vt 1% o 10 mLo SHTE
Yo] 100 mLZ 3] pH meter (Orion
Ake]l SA720) & o]&-3ste] SAsFIT

>

r

2) dE
npA AR oo S FH ko] I
xRl AAkE AL
NaOH=Z Z3}2 4 g

ko
lactic acid® &AsF T}

(¢

S

E 0.02%
MRSH]A] 10 mLel Yi &3 sto]
7Tl 4A8AZT HS =
colony®] <% colony forming unit
(CFU/mL) & XAt

sodium azideE -3+

& ¥

b et AAE 0.45 m AEADEZ
ojiste] 105 HPLColl Flste] &
etk o]lZAe 10% TPA—OH
(Tetrapropyl—ammonium hydroxide)
20.3 mLE #H&E @ & (30:70)9 &
gl ok 900 mLel =olal Qlite=®
pHE 4.002 =43 o5 Wee @ &
(30:70) &gtelom AFES 1000 mL
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2 39 A=7]+= UV 210nm, ZH4
2 pbondpak C18, F4%2 1.0 mL/min &
2 3o A 5HSIT.

Aok (sweet taste), 5k(bitter taste), Al
Avk(savory taste) 1
g #Ydt(moldy taste) S A&t
S5AHER (1i-¢-eFsith, 3:EFolH,
S5:u9-7Astth) o &= rrstar, 7)o A
ANA 7|e=5 F7bete] 5AHEY (1

"(acidic taste), 7+

o} 3iHFo|t) 5imj9-Eh) ©
Z Hrskith Al capel e FH

Fel¥e 50gs 9ol A 29
of| Al A Al 3FS T

EAA oA AAL t—test9} Duncan's
multiple range testE E3Fo] p<0.05
FolA FYAR ApolE S

R
1. A& /8 X9 ols4n|l=
ArgoIE
Al A EZ717A 5%, yergA 5

F, WA 5% 18la A% 5% T
f8ke] ARl ATFIUERS A
goli 9 FE A A3E Table

20 R ST,

of AAAFES TS @A

T A SAE, 5717 Fol
golstel AF F% AA AA PEA
2 AUty AEAL St Ao 4
AAGESF AHg o7 tiE FolZ

S
AHE 5 S ot
Table 2|4 H= Hle} o 4
28} AT A= ATHRIGERC] HAE
2] gkorar, wWEklA 2% MR 1
FoA  ATHRIYEEF]
%2 Yuzlx] 0.109, 0.062 g/kg,
12 0.047 g/kgl 2 AZA7NEFH
AR gk AT UYEFS] AR
0.2 g/kg” 9] AW olslz, 7|F&
e AAAEFS ek 2oy
0.02% (0.2 g/kg) °149 %
]
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Table 2. Detection result of sodium saccharin of commercial kimchies

(unit : g/kg)
Perchased Kimchi No. Result
Pogi—Kimchi 1~5 ND
Kakdugi 1~5 ND
1 0.109
2 0.062
Nabak—Kimchi 3 ND
4 ND
5 ND
1 0.047
2 ND
Baek—Kimchi 3 ND
4 ND
5 ND
ND : not detected
itk AEs H7isk gzt Blske] I2REIEa=
AU ER H7bES UAlZ pHE % e mro] o AES 71X = pHYY
= =1, AAEE 2 U2 Ao 19l 4.2~4.5 Atololn AAGAEE Ao R
o, F Aol gleH diAE vl 0.40~0.75% =~ o] 7] F{7]4to]
st g 4SS el WSFE AR gro] Fogoia skglth
WA o] g2y AU ER H7t 83 AFE7F 0.5% o]she] Hho] ti=
9] pHS} A% Fig. 33 4o veh AHE), AFE 0.6~0.7%2] A Fsta sket
Aok AES HIEeE gzl Hlshe Ukl ©AIeE 1 o)Ak e dAlE
AU ER H7bEE pHE 23 =11, TR a3 w Ve mFE7 A
AoE 23]E 2E B2 AIo] e 5 5TC=E R#A o u9dl= Al7l= 10
2 AolE gldew fidlE w3 AQRE 26U7HA et &Pt 18a F
kg kS e STt 9o MAANE 5Tz AL o %
7Z-E719) iz AU ESR H7h 719 pH 6.30004 1594 =& 4.0, A
9 pHS A% Fig. 59 6° YeER t17] 4.33°]% 31, o]$=2 &uks] A4St
At AES HUEeE gzl Hlshe] o] 3044 o= 3.930|% oW, AlEE 2
AU EF H7bEe YAZ pHE % 7191 0.27%°) A 1544 =& 0.64, 71
= ¥, AR 2 WS AFgor ¥ 7] 0.55 °o]3 30L A= 0.97%°]
717X e A2 ve T FES o vty K1kt
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—@— Control
—- added S.S.

0 1 2 3 4
Fermentation Period (Weeks)

Fig. 1. Changes of pH in pogi kimchi during fermentation at 4C.
Control : kimchi group not added sodium saccharin
added S.S. : kimchi group added sodium saccharin

Acidity (%)
(@]
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T

04 + —@— Control
—- added S.S.
0.2
0 1 2 3 4

Fermentation Period (Weeks)

Fig. 2. Changes of acidity in pogi kimchi during fermentation at 4C.
Control : kimchi group not added sodium saccharin
added S.S. : kimchi group added sodium saccharin
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Fig. 3. Changes of pH in baek kimchi during fermentation at 4C.
Control : kimchi group not added sodium saccharin
added S.S. : kimchi group added sodium saccharin

0.8

Acidity (%)
(@)
~
T

0.2 r —@— Control
—- added S.S.
0
0 1 2 3 4

Fermentation Period (Weeks)

Fig. 4. Changes of acidity in baek kimchi during fermentation at 4C.
Control : kimchi group not added sodium saccharin
added S.S. : kimchi group added sodium saccharin
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—@— Control
—- added S.S.

0 1 2 3 4

Fementation Period (Weeks)

Fig. 5. Changes of pH in kakdugi during fermentation at 4C.
Control : kimchi group not added sodium saccharin
added S.S. : kimchi group added sodium saccharin

Acidity (%)
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Fig. 6. Changes of acidity in kakdugi during fermentation at 4<C.
Control : kimchi group not added sodium saccharin
added S.S. : kimchi group added sodium saccharin
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T 3~47F Abole] ATl mEdk Zlo st vlsh Ade dYERdsith o
2= Az} ZaolM Aabterh BA vepd 2
A7k Adel Rakre] Aoz A
3. Aok 2| HE £57) giFoz QA
AAEGgE= o8 7] mAEEe] &
grHow Polsh Egwrdoly X9 4. AFIEILIEFS| &E 24
=43 Fulell Mg FoskA #olstks AR gt AU EFS] AE3H7)
AEES FAHEQ Aoz IEAd  EEd A AMVIES 0.2 g/kg?ol,
QITHOY 7} A= 4T BEAT  AFAUBGEEFES 0.02% (0.2 g/kg) o
WA AAAeR ¥ A Wste Al FER ARge &ute] ZeAm
Table 33 2t} 20 Qv AEUYER 5% ¥
st 49e e gzdd  HF DAY FARA wFsE F 1000
Hlste] AFMIVGERS H7bst oA g 3 4 g9 HEE Hrtete, FAE @

Table 3. Changes of lactic acid bacteria in kimchies during

fermentation at 4°C
(unit : CFU/mL)

Fermentation Period (Weeks)

Kind of Kimchi

0 1 2 3 4
Control" 1.5%X10° 7.4%x10" 3.2x10° 6.7x10° 8.3x107

Pogi
added S.S."  1.7x10° 5.8x10" 9.6x10" 3.5x10° 7.9x10°
Control 5.3x10° 2.4x10" 3.2x10° 4.6x107 5.8x10°

Baek
added S.S.  6.2x10° 25x10" 2.8x10° 5.2x10" 4.0x10°
Control 8.7x10" 4.3x10° 7.2x10" 3.8x10" 1.0x10°

Kakdugi

added S.S.  85x10" 5.6x10° 6.6x10" 3.2x10" 1.3x10°

* . kimchi group not added sodium saccharin
#% 1 kimchi group added sodium saccharin
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F Aol gaselon o & 2%t
719] Zrawkol 7Hg Wkt
Ak Aggel FolN Wz O TSEA R HIA
gatme'? 0x9 H4 271AYE 1) =714
Aol At o A7ty AgS A7 dze 271HEA A
fF 50 A QepvEg ofx JHRIYEFS UM EVZACl diw
BeEe 0.1% Hrbete] 25C= Larz s HAF AIE Table 40 YEhfa
Ay} 2047bkel] 80%7F Wl lar, of  AFAlel sFrbE Zzbe] HARY] HIEE
~ubele] Bl =7 w3 o =435 QDA (Quantitative discriptive analysis)
T akel 93 Zow st HWel F3ked Fig. 8¢l ZAIskgith
77V o)A AP EFS §haro] 7} Sk el Hlsko] H7h el A
0.15
—@— Pogi
013 F- -\ -------"------- —- Baek
—&— Kakdugi
o 0.11
<
2
0.09
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Fig. 7. Changes of sodium saccharin content in kimchies
added sodium saccharin during fermentation at 4<C.
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Table 4. The scores of sensory evaluation of pogi kimchi during fermentation

at 4C
o Fermentation Periode (Weeks)
Sensory Description Sample
0 2 4
Control 3.17*Y 2.67° 1.83°
Sweet Taste a2) o b
added S.S. 4.33 3.50 2.50
. Control 1.83° 2.00° 2.17°
Bitter Taste . .
added S.S. 3.33% 3.17° 2.67°
. Control 2.17° 2.50% 3.17°
Acidic Taste a ab b
added S.S. 2.50 2.83 3.50
Control 1.67° 2.33" 3.33
Moldy Taste ] ab b
added S.S. 1.67 2.50 3.17
Control 2.67° 3.17° 4.17°
Savory Taste A ab b
added S.S. 2.50 3.00 3.67
- Control 3.17° 3.67% 4.17°
Total Acceptability A A s
added S.S. 3.33 3.50 3.50

1) Mean scores with different superscripts within the same row are
significantly different (p<0.05, Duncan's multiple range test).

2) Mean scores with an asterisk are significantly different from control
(p<0.05, t—test).

Ao w o ZetA =AF o, ATE HEz AIRIYER HI7F 1A &

o] WA 1 Aol ZAESQL 1 2 ekElty o] FFol7E s $

ARSRERFAFNS g A A Q] Hhef] &S v = AoR
20e g%

2o wlatel AAEelA  AZbEd.
A

FoH oz o A3 LWMU% A7} ATk AR Felde gled o
T uke AlRbe] Sge] mEr % AZ FA7hrelA o AstAl AR
e F oy FAHCREE 7|9 £94 o] A¥= pH ¥ atke] SH v g
zto] 7k §lglth. ¢&uke thEgke] st v ATRE, &ulo] uke FhoA:=
2 TEANE AAEHE 5ol 9o uE B, 53] A%y EF5EY] giEe
oY abzbe el dgke & Siuk(bitter % AzEoH?
off—taste)o] W=, o] me 2} TYS 7)o gz BE oks)
do ©glo] “AX7] Al&shE FEel A =AFOom 4AFA el el 2kt
A olu] HEF F Qg Y. 1 A vebstov BA4 fede sldh
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Moldy *~ " Acidic

Savory

—— Control ----- added S.S.

Fig. 8. The comparison of QDA profiles of pogi kimchi
fermented for 4 weeks at 4°C.
Control : kimchi group not added sodium saccharin
added S.S. : kimchi group added sodium saccharin
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Table 5. The scores of sensory evaluation of baek kimchi during fermentation

at 4C
Sensory Description Sample Feormentatlon PZerlode (Wee}is)
Control 2.83% 3.00° 2.00°
Sweet Taste a2) ab b
added S.S. 4.17 3.33 2.50
Control 2.33° 2.00° 2.17°
Bitter Taste o as A
added S.S. 3.50 3.17 3.00
Control 1.50° 2.50° 2.83"
Acidic Taste a b b
added S.S. 1.67 2.83 3.33
Control 2.17° 2.50% 3.50"
Moldy Taste an b .
added S.S. 1.33 3.00 4.00
Control 1.33¢ 2.67" 2.67"
Savory Taste a ab b
added S.S. 1.17 1.83 2.17
Control 2.67° 4.00° 3.67"
Total Acceptability a as a
added S.S. 3.17 3.17 3.00

1) Mean scores with different superscripts within the same row are
significantly different (p<0.05, Duncan's multiple range test).
2) Mean scores with an asterisk are significantly different from control

(p<0.05, t—test).
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" Bitter

.~ Acidic

—— Control ----- added S.S.

Fig. 9. The comparison of QDA profiles of baek kimchi

fermented for 4 weeks at 4C.

Control : kimchi group not added sodium saccharin

added S.S. : kimchi group added sodium saccharin
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Table. 6. The scores of sensory evaluation of kakdugi during fermentation at 4C

Fermentation Periode (Weeks)

Sensory Description Sample

0 2 4

Control 2.83%V 2.83° 2.17°

Sweet Taste  jded S5, 4.17%? 3.50° 2.50°
_ Control 2.50° 217" 2.33°
Bitter Taste added S.S. 3.67" 3.33° 3.17°
- Control 2.17° 2.67% 3.00°
Acidic Taste 1464 S5, 2,50 3.00% 3.50"
Control 1.83° 2.83° 3.50

Moldy Taste added S.S. 1.33 2.67" 3.83°
Control 2.33° 3.33° 4.00°

Savory Taste  4ed S.S. 2.00° 317" 3.67"
N Control 2.83° 4.33 4.17°

Total Acceptability 1404 g g 3.50° 3.50™ 3.50°

1) Mean scores with different superscripts within the same row are
significantly different (p<0.05, Duncan's multiple range test).

2) Mean scores with an asterisk are significantly different from control
(p<0.05, t—test).

TYgke 2719 2, oFet 7het A= B 27l e A
ojZlekAIRE tiETA FoHor o wAgHoR AAsA = FdARE dx
ol =ARow 4FAcl= H7krolA o] AHTbA 2= "HEHE gho] ¢l
g wo] =AY A4 FoHS of, ZHsta A3t sks =2 5 QI3
At o}, 25 AFEHE dixzae] Fvksk A

ke 271A e} vV R dx "ol wAES Jugdor Agate] I
oA tiA A o ® A JERgow, 1 aAFEQl AAL 5AFA ukel s
A5 3706l 2= Askih o] tjxelA Frtetal, ko] Akl

AAA 7Is5E x7]e H7brelA YEF H7REY AA ghel 9FE 7
oRF EA JeEbgou 2F Al dixy A, AAAQ VEEst tzgtel vt
A FelHow o & 207 YEE AHRIYEES FH7HE o] "eixd
om, 4FANE tFETelA okt E=A gelu g AFAUGEFS A 7HE el uh
vhebst T} gt a5 2 e e A

AAHoR B u 2AFHRIVEFS H ol ARe] HHA ok RAow A7k
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{0

Total . Bitter

Moldy ~~ " Acidic

Savory

—— Control ----- added S.S.

Fig. 10. The comparison of QDA profiles of kakdugi
fermented for 4 weeks at 4TC.
Control : kimchi group not added sodium saccharin
added S.S. : kimchi group added sodium saccharin

A = AATk

= = XA, AT B WA e gk
Aev s AHHHRIVER) H7brd F
A fFEAA 208 ( 717121 5%, v A7 xa e F4E vasty] fst
WA 5F, WAA 5F, AT 5F) = o] 4CTE RHIASHEA 457 pH, AE,
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