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Effect of Salting in Salt Solution Added Calcium
Chloride on the Fermentation of Baechu Kimchi

Young-Ae Oh and Soon-Dong Kim
Dept. of Food Technology, Catholic University of Taegu-Hyosung, Kyungsan 713-702

ABSTRACT

This study was undertaken to examine the effect of salting in 10% salt solution added 2% calcium
chlcride on the Kimchi fermentation, The addition of calcium chloride extended edible periods of the
Kimchi to 4~5 days and increased relatively the hardness of Chinese Cabbage, In the addition of cal-
cium chloride, the activities of amylase and B-galactosidase were not high during all periods fermen-
tation. Polygalacturonase and protease activities were low 2~21%, 2~26% all periods fermentation,
respectively. There were significant correlations between the delay of ripeness and decreasing enzyme
activation, The amount of free amino acid by the treatment with calcium chloride was decreased of
10~16% at the late of fermentation than that of control. The treatment with calcium chloride of the
Kimchi was increased hardness, but decreased cohesiveness and gumminess was during all periods fer-
mentation. The adhesiveness was increased at the early of fermentation but Jdecreased at the late of

fermentation.

Key words: Kimchi, Salting, Calcium chloride.
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Table 1. Ingredients and soaking ratio of Baechu

Kimchi
Ingerdients Ratio

Salted Baechu 100

Radish 8.90
Leek 2.47
Garlic 2.39
Ginger 0.52
Salted anchovy 5.84
Red pepper powder 4.00

hstad 2%9] calcium chloride® &3+ 10% &
=5 L5 #HE 7sled 10CNA 24417 L3
om, 10 e FrER 23] A g oFa
(10C) el 20X &3ke] HF o] s 3%
2 ZAsYE} = 232 HYL calcium chlor-
ide® F371 10% 2adolM 4712k U4
Pad dxel 2L
o ZA st

7rol g & A el 8t

-

=1 al £
LEHE Y =4
©

w3 300g¥ ol Table 19} ¥l &2 2z ol ¥
A8 9} B2 polyethylene bagol] Wo] Wy s &
10ce H2ddA 204 B¢ sA4AHG wHeS
e A7 54 2 g&5E aysto ovtEeR v

A& FA 3 giiste] g SR g AR
pH+= pH meter(Metrohm 632, Swi-

A &N pH7F 10.27F D wf 7h=] A
vlF 0.IN-NaOH 4:¥] ml4E lactic acid %= &

et

ss) 2, AeE

> §H3F A& A Poly-
tron homogenizer(Switzeriland, Kinematica AG,
PT 1200) 2 &3} 3+ & 0.1% peptone F£2 34
&to], T4 nutrient agar (tryptone 5g, yeast
extract 2.5g, dextrose 1g, agar 1.5%, DW. 1/, p-
H 7.0), #4345 0.02% sodium azide <+ 0.06%
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bromocresol purples &35 MRS agar(pep-
tone 10g, Lab-lenco meat extract 10g, yeast ex-
tract 5g, glucose 20g, tween 80 1g, K;HPO, 2g,
sodium acetate 5g, MgSO,- 7H.O 0.2g, Mn-
SO, - 4H,0 0.05g, triammonium citrate 2g, DW.
17, pH 7.009 &3, 37¢Cel 242} Baw st vt
el colony & Al&st o}
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1) B-Galactosidase =Z 1 gMT £

Moshrefi®} Luhe] Wi# & 7|2 o7 stof thg
7 o] gt YAE FH &t AFES AAE
100ml & #3kod 80% -9k 2, 8,000g ol 4] 30&-3t
A4 Rt P AHWES tris buffer§H(pH
7.000] 3ol 0~4ColA 24213 2t B2 6,000
o]3}2 A A%} membrane tubinge ARSI B
9 bufferz 4 A8 & H&sle] 24N 3
dAvk. nE FZ 2L 4coM HFeHch Y=
Z2A® 2. 714 p-nitrophenyl-g-galactoside & 7+
Ralstd A p-nitrophenol 238 S 3
Z  p-nitrophenyl-f-galactoside 100mg%2°} 100
mM 2-mercaptoethanolg $H#3h+e tris-HCI bu-
ffer(pH 7.0)ol MgCl, 10mM, NaCl 100mM =] #|
3 gl omfoll F4% 0.5m/2 7}Ehed 30°Cel A 30
B7F 9bgAlF]ar EA] vortexol A 200mM 9]
Na,CO; Im/& 718le] wh-8-& A A1 7] F 420nmo|
Ao &3eg =2HIAd FHAEE BEF o
-nitrophenol(Sigma=]) 2] 734 p-nitrophenol
mg%=4.76 X ODsx-0.22, 1=0.95000 <I3slo] ¥
< fFete] gAunitE et £4
L P 100ge] 187 FAEste] A48 p-nitro-

phenol mgo 2 st}

1 unit ¥ BH -

2) Polygalacturonase FZ 2t #45x £3

Tucker 59 Wy¥ol Fate] x| o FF
Ao 72 2o IM NaCl §4& 718l 2 &F
& % 0.IN NaOH &1e 2 pHE 6.00.2 =33}
o] geolA 2447 Foh FEA R ol RE Mir-
acloth(Biochem Co.)& o3Hs 3 Y4ie st

FEAe A o] Wole) U HA v A= I F 289

75% g rwos Fosln, 13,000g04 2048
7 A4l de HHPEES 0.0IM acetate
buffer(pH 5.0)0l o] 732 SN0 g FAAAH §
Aolow g}, Polygalacturonase?] A E=&
o] uhy#sve] Fsled (0.5% polygalact-
uronic acid& -3+ buffer €4 10049 a4
NEZ 5048 7Fsbed 30CoN A 308 vEE Al o
€ 100mM borate buffer(pH 9.0) 1m/&
gellAl shste] wbg-g& H AR Somogyi
-NelsonA] kol 2jste] A 43te] 520nmell A F2 %=
& 2%, ##F% galacturonic acid®] #AHFA ga-
lacturonic acid g /6.5m/=0Dsx 83.3~0.083, r
=0.9790° ojste] g Tt ATl A TY
A EAunitE A

Gross

vortex

3) Amylase F&1 &M T &5

Moshrefi¢} Luh ] ¥ & 7| B2 & slo oh&
7 o] st A E G HFN 100miE
#Habed 80% <4, 8,000g oA 3087 dHE
Z)3te] Hde AAEL 0.1N acetate bufferd] =<
ZEANOR a}‘iiifﬁ Fhe BEEE 1g91
corn starch®& 50miel FHFE A7
NaOH &9 50mi& 7hate] 30T Al 3A1%E iﬁ},
2N acetic acid®Z pH 5622 =3, 0.IN acetic
buffer2 F43lo 4mg/miFxe] 7|H AEEH
< wEUY o] v1E 8N 25mlol RAEN 1004
9} 20mM acetate buffer 90045 7}8+e] 37°¢ol A
2057 ¥vk&-Al7) 31 A El F-S Somoegyi-Nelsony
3233) O B8 ﬁ,g]o],oiorr_l a5k @}A«]Et 71 %] lg”
Azt A A g glucose & unit2 B A 3HA T

N

4) Protease =& gMx &Y

Ak FE2E § o WHWA 93t 0.1M so-
dium phosphate(pH 6.0)&% 100m/ °.2 303t
wdg 3 &, 10,0008 1A 2023F Y428 sk

do A NG ammonium sulfate 80% £ ¥ 3}A] A
thA] 30%7E @ursle] 12,0000 A4 20870 YR

gl sttt A EE 0.1M sodium phosphate buf-
fer(pH 6.0) & o] ZgiHoz g3 &
A8ALS Kunitz ¥¥™e] gl 713 20mM so-
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dium phosphate buffer (pH 7.0)°ﬂ 91 1% ham-
masten casein £ 2.5m/o) & AE8N 0.2m/e} &
F4 1.8m/E 7HE F 40Tl H 208 FoF WA
= 5/ trichloroacetic acid-8 2 2 w-3-& 4 A
alod 30%-7r W3] $F & Whatman No. 40 <A 2
ofatel ool g 280nmol A FHEE =4 %o,
ahagge 13 g Mg OD= FA 8 AT

7. Alcohol insoluble substances(AlS) &tatbig}
a3 7= %2 100go) 80% ethanol 100m/<
7hste] 2087t 71 - &, A4S WSt 0y

28 of ol& FAAE e AISE shich

ZAEHE 48 hexoser anthrone®™ o
5mg # trifluoro acetic acid
20 1m/E Al E &l 7}ate] sealing 3F §- 120°C ol
A autoclave st H&A FHAbE Al 7G th IN
NH,OHE 7}3ted 82171 %1 0.5m/oll Wanthrone
Aok 3md g 7he &, A Be Ohy B a8l
x 1587F ¥hg-A17) F ice batholl A 20% 7+ W 23}
o] 620nmo| A} %74, glucose 7% (ug glucose /
0.5m/= ODgy X 180.1—0.15, r=0.9971) 2|3}
A& 3t o). Pentose ™ orcinol®*, uronic acid+

carbazole®}® 0.2 &334

frelgd e 248 HPLCR 24 st o,

< i 2, AT xe 3 ¥ Whatman
No. 2 2 o i}é}jl thA] 0.45um membrane filter &
aAapsle] HH & AEZ stHvh EEAI RS Mer-
ck A 2] glucose fructose ¥ galactose, sucrose,
> Abg-akg o, HPLC =

Sugar-park I, column temperature :

dextrin, mannitol &
column :
90C, detecter
mobil phase

: model 441 refractometer RI,
: 500mg Ca. EDTA /] deionized
water, flow rate : 0. 4m/ /min, injection volumn
: 154, chart speed : 0.5cm /min & 3} ),

=
A B A0

10. Fr2i00] =

de® HoMloh &k ERE et
g3 P 50g) 70% ethanol £9& 713ty
80C & ]*1 3083 & AFsch BAhe

2 FE39 A&
evaporator 2 70C ol A 7} &S 3 ethyl ether
2 23] M A3t st Th AL of
v =4 2}EE-A 7] (Phannacia Biochrom 20)& A}

£33t o, Columnd ulterpac 11 cation exch-

ethanol 8- 8k3lal rotary

HALQ_ /\]g_*

ange resin(11+2nm) 220mm, flow rate: 35m/
/hr, ninhydrin 25m/ /hr, buffer change: pH 3
20 to pH 4.25 between alanine and cystine, pH
425 to pH 10.0 after phenylalanine, column
. 46°C, reaction temp. : 887, analyzing

404, chart speed:

temp,
time: 44min, injection vol,
2mm /min® 2 aA T},

1. 84 &3

Ax 44 T B4 HEE Yamaden# 9] Rhe-
ometer(RE-3305) & At&ate] 245193, 54 =
AL A 2% 10.00mm, data? @5 =] 0.05sec, =
A speed 1.00mm /sec, preset I 0.5mm, preset 11
23], 4543 27 5.0mm= stGi v}

S9loll ofshod Abv|oh FEH e
53 AmAldmron %Zés}aitlr,
AH23), BEolnt ,
ﬂt%( Az sAx, A
13), vach(2d), 2golct

A1)

A
w

jatod
-

(33), Evhed), OHE% (53)o = A st}
I Zot o nF

1. pH, &t

Ao gy Fole oot s g/
E ZAEIH MAEY 80 et TN
o] EafHmugtgtie o] Foj Xt &3]
Fol FAES ©raE o iR 4F f714E0
RHE o] 1A Bl alxdet 4ute 34 e w
2hx Zatwol pHE 7129 70 FAXFet & 5
F=3
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Table 2. Changes in pH and acidity of Baechu Kimchi treated with calcium chloride during fermentation at

10cC
Trearments Fermentation oH Tltrgt?ble
days acidity
10% salt solution 0 6.10 0.18
7 5.74 0.64
14 4.35 0.80
21 3.96 1.11
10% salt solution 6.10 0.18
containing 2% calcium 7 5.64 0.52
chlonde 14 4.40 0.75
21 4.10 0.99
YAl aEEY HYE ARG AUt S F Kbl a2 EU AAHUA Y2 Aagsel W
o] pH 2bxo] vl JEE 2ANS A= A aAl H Al Fak kol @ vlEl 7]

W

Table 29} 7t} pHY= g 8bats M) ol M= d@

TAARE ol 7] A tehel g 14cﬂou‘-—- 1.40,
D W 41%1011 4. IO“Q‘ L}E}'LHO'] ’ILEJ_L‘}‘ DH
sk AERlch shee] sk pH SEEEP

HAE Ve e 4 219A 9 s At
ol 4] 0.99%= F-Ae] 111Ktk 5421 ahA srotvt. vt
oz zlxe] wro] 714 FSuly= pH7F 4.2~4.4
M ojoln olmjol ke lactic acidi 0.65% &
Adez glon s pH7P 4.00] 38} o] Atglgko]
0.75%°] 4 W= 43 A& lste] 2 §o] F.A
gatct= nl ol 2 o d3tdg A
g 47} 7“ﬂ!’47"°ﬂ His) 7ha7i7ko] 4~59 A4
¢lth. Buescher 5¢'& Q. o]u] & A &4 °§§}%} &

S e g

223k Ayl Arv) FAEYSS B sty ar
o 7zle] B&EEE Casorbate, Ca-carbonate,
Ca-lactate & H7}8k A3 Calactate @ 7ol A =

o
o,

A let, olsf gro] BgAelRA HH ol

nEgol d48 e ol ol AL 2
WA Audge JgoRA Hey 2HELS
o] Z1QlE @0 @ FHEhE o,

2T F

Aol &AL 7rF arfet AMAFE RS
oefzha v EEL] WAL R o] FJRH, o] E
v 80 AL 8F = AE Aol RAE Sl AE
ol REOE HFEI|NE o]E B F2 A

AR AEAE A0 wol hFd ERY v 4R
ol WATE ¢ 4 Utk FEAEY 24 &4 9%

Ao ¥a) A AT Huole JPe o
W27 Hol® PAEDe] Jg v How
g},

Table 30| & Watzs 2 7o B2l 78 24
2 HANTIRN Fhe) Wake xA Azl
Faai AN, 4TI
el ol A 7hzt 40.6%, 5%% Botom, &t ro]
ARt RAEs g A TolNe BE 7Y
H = 38%, @ 14¥Y 63%, 214 R = 80% 2 viEl)

w32} 7o ol Sk

oo -\2
r_& o M

S x7=

K= et P ﬂfi}

A2EENINY S UAET N5 24E &4
A abe) oldg FUsta ol AVIE nEAER
o] a7} o] Fol Ak, whekA gh A e Hr
FF a7l 2 homod Hatyre] W2 4R g &
e 8 AL A ofge} AEHug R 2

= 4F A4 8w PR P

Ai} 5o 2 “%k% vl X A | e,

¥F dAEE M P asL8AH
& &4 43 Table 49} 2t} Amylase 9t po-
lygalacturonase 8] &4-2 *jg] 7, Fx]a ¢ thzro]
w79 oha gAEF T 14990 FoF, 219 A
of tir] ZAstAr) Proteaseo] &AL Hxjg)qt
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Table 3. Changes in total microorganism in Baechu Kimchi treated with calcium chloride during fermentation

at 10¢C (CFUXx10°/g)
Treatments Fermentation Total micro- Lactic acid % L
days organism(T) bacteria{L) against T

10% salt solution 0 1.50 0.05 ( 3.33)

7 43.48 17.34 (39.88)

14 51.56 32.86 (63.73)

21 33.80 30.27 (89.55)

10% salt soluticn 0 0.10 0.01 (10.00)

containing 2% calcium 7 25.80 9.78 (37.92)

chloride 14 54.20 33.98 (62.70)

Zl 34.00 30.12 (88.59)

Table 4. Changes in amylase, protease, polygalacturonase and g-galactosidase activities in Baechu Kimchi

treated with calcium chloride during fermentation at 10C (units)
?rga‘t;eﬁgid 7 ) Fermentatxon Amylase Protease PGY B-galactosidase
days
10% salt solution 0 6.78 5.24 1.40 4.03
7 5.50 4.25 1.28 8.58
14 7.52 4.89 1.91 12.32
21 5.97 7.27 1.24 14.00
10”0 salt solution 0 6.78 5.24 1.40 4.03
containing 2% calcium 7 5.19 4.15 1.00 5.54
chloride 14 7.24 4.77 1.87 11.97

21 5.47 5.33 1.20 9.88

¥R 2EVI4E ) A kol B TRAaH7H Z*%Z?}O# vl g o] Ao Hag zhE
Al wjAEe] FA vio] Fvhstdch E 8 AIFEHE ® ik 53] AalmEe] s
-galactosidaset= # A 7|7HE Tkl So1e A o] 9+ pentoseQ} uronic acid& MEH @t
e UEhITh ey g e TR o FalERA nAdEe] AY B n A= A
sl amylase: 4~8%, proteasei= 2~26% 5 Az 5 ’CP"’ Table 5o M= &z e
polygalacturonase = 2~21%, f-galactosidasei= b 5 G2 e g stakd nx= ok
3~35% W9z protease?} Q-galactosidase '# S Mekd oz ul mpetstv] 9sle obE 2a A
polygalacturonase &dize] thHh¥o] 2k Zg LA(AIS) 9] sHeks =73 Axtolr}, AISEEES
Hel7l AR &QEFE ool vizle d3E =4 HA A Fol 7hasle S A ed T30
g -t Hilis glout Conway $°0% 2 }H iz 4 2194 11.8%¢] Z%i , Aol
AEFAE 95t dgolM stz &l My 9.5%9] #a= zZhzh veldlo] A Al el A Al
Aol &40 sdo] AEE S Barsth AT EHe] HEE B Sk 7 e
& Mg dade A% A4EE 3 A3 2HA
4. UE E84M B2 Y MEH e Ro| g7t el AEH gdio] Bzl vs) 228 1
B3t nErE
DA el A Folis A Ew v Ay fee] 7 Table 62 zx=E4 FF% pentose, uronic
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Table 5. Changes in alcohol insoluble substances(AIS) of Baechu Kimchi treated with calcium chloride dur-

ing fermentation at 10°C

(g /100g of Kimchi)

Fermentation days

0 7 14 21
10% salt solution 5.70(100) 5.43(95.2) 5.15(90.3) 5.03(88.2)
10% salt solution 5.81(100) 5.73(98.6) 5.57(95.9) 5.26(90.5)

containing 2% CaCl,

():%

Table 6. Changes in total hexose, pentose and uronic acid contents of Baechu Kimchi treated with calcium

chloride during fermentation at 10C

(mg /Kimchi juice 100ml)

Treatrents Fermentation Total Total Total
days hexose? pentose? uronic acid®

10% salt solution 0 241 145 144
7 200 180 231
14 256 452 372
21 231 307 384
10%5 salt solution 0 241 145 144
containing 2% calcium 7 173 168 228
chlorice 14 177 420 332
21 222 270 375

U Total hexose was determined by anthrone test,
2 Total pentose was determined by orcinol method.
3 Total uronic acid was determined by carbazole test,

acid @ hexose §#& 4% AAolth FHF
oA 3t ggA et ¥Eke pentose S
=4 #717F B9t 7.1~13.7%, uronic acid
1.3~12%, total hexose ¥&< 4.0~44.6%7} =7
WE}"”;} ol#1g AL MEHUEHFIL 45 &

Fol olate] BEalHo] FHE Hohtd AoR2 4
7-}%1 t} Wallner ¢} Bloom® 3 Kee %' & EnlE
9} A}zl polygalacturonase® =23t A3} A%
WA g HEle 7hadd A 84 poly-
uronide 74tk B 13t Table 78 T E&

o olglE wlAEe dakor 7153 hexose?
82 7287 98l HPLCZ 22 A3 2

o)}l el Fo &= glucose, fructose, mannitol
o] A& HUon Al Fxlel BT HA40] 3
ol wel ZastE FAE BRItk & FOL
GCx #A #aidg £4% 243 mannose, fruc-
AzsHen AR

tose, glucose ¥ galactoseE
g

241 2o mannitole] YAE S BasPo 2 A
3o A galactose’t HEHA @grow, ulo
ethanole] B& o]l Ar7t HEHL &S B
FAch

5. ®2| OI'UIL‘M

Table 8& 2| %A% frejotn)wit izt
ek 1131 T 54 044 319mg /100g°]
A Aeo] 457191 21U A= 550.9mg /1008 0.2 &
7hetsdch dstEe MEgTe 4 094 317.48
mg /100g°] 432147 499.68mg /100g2.E 7}
o] FrhEe] Ry pRvl oA vk HA &
AE frel olnl At o] Frtste @S 3 B
Wo] 71x| &A)aol] ofu] A Fako] ZybETlT M

At A ool I s, st deAa Tl
A fElotu| e dbe] o] RA e A kgt
& 8l 7el protease@Aol FaaltRT W
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Table 7. Changes in free sugar contents in Baechu Kimchi treated with calcium chloride during fermentation

at 10C (mg /Kimchi 100g)
7 Fermentation Free sugar contents
Conditions - - — Ethanol
days Glucose Fructose Mannitol
10% salt solution 0 95.2 146.2 3.4 -
7 85.0 115.6 47.6 +
14 115.8 139.7 78.2 +
‘)1 92.2 139.7 34.0 +
10% salt sclution 0 95.2 146.2 3.4 -
containing 2% 7 78.0 95.0 34.0 —
calcium chloride 14 73.0 103.6 47.6 +
21 54.4 +

: not detected + very low

92.0

129.6

Table 8. Changes in free amino acids of Baechu Kimchi treated with calcium chloride during fermentation at
(mg /Kimchi 100g)

10

Free amino

Fermentation days

acids acids 10% salt solution
0 7 14 21
Asp 15.22 21.14 23 00 31.25
Thr 7.85 7.58 9.50 10.69
Ser 62.44 67.35 5.51 61.25
Glu 43.22 21.67 31.00 35.75
Pro 30.09 22.50 19.08 25.44
Gly 4.53 10.91 13.07 12.56
Ala 44.31 54.70 62.58 58.88
CySS 2.50 8.45 6.61 8.25
Val 10.63 17.65 20.58 23.88
Met 0.81 3.09 4.25 4.38
1le 6.63 12.12 13.67 14.81
Leu 7.72 19.85 22.75 26.56
Tyr 13.25 36.29 40.25 42.63
Phe 31.88 10.42 126.67 129.13
His 8.25 12.58 11.42 14.19
Lys 9.65 20.38 22.25 24.99
Arg 20.67 23.17 18.75 26.36
Total 319.5 4 '369 8() 451. Q.Z 550.98
ero| Aziel Y| gt Ay zbeETh o] 4
44
6. HIAX 2=
Aol i xv|e] AIFHOR F7HE Helth 1]
7} HskeE AEE vebdlis Aol HEoly gt R 3l ¥l of)
Aol upe} Arol @ 9kAFS mol Al kT Table 9 Eaty

10 % salt solutlon contammg 2% CaClg

0 7 14 21
15.22 18.46 20 50 -
7.85 3.76 7.06 129.75
62.44 64.46 51.30 -
43.22 16.81 19.38 27.64
30.09 22.23 15.75 -
4.53 9.77 8.63 —
42.31 54.77 44 41 -
2.50 6.34 6.38 12.34
10.63 16.70 15.63 14.85
20.81 2.50 2.56 39.88
6.63 10.93 10.22 -
7.72 18.16 16.50 29.40
13.25 28.20 28.69 42.85
31.88 70.56 87.25 121.75
8.25 11.25 9.88 16.48
9.65 16.93 16.74 34.38
20.60 21.93 20.63 30.39
317.48 393.76 381.50 499.68
= ZgdeE gxe] Ax, 14, LR 2 5
5o |l 2% 2ol &£AFe] oJE A HE =
A Axjolt) HAuy iy Muirlo s Hia],
I B 2Tl A e Frreldrt 54 01 Zl
off whal thAl FAhdhe FES JeERA L
Helarel A 54 09 3.46><107dyne/
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Table 9. Changes in texture of Baechu Kimchi treated with calcium chloride during fermentation at 10°C

Conditions Fermentation Hardness Cohesive- Adhesiveness Gumminess
(day) (x107dyne /cm?) ness (x10°dyne /cm) (x10’dyne /cm?)

10% salt solutlon 4] 3.46 2.11 1.63 0.73
7 3.50 1.59 0.76 0.64
14 2.73 2.63 1.45 0.58
21 2.65 1.35 1.44 0.36
10% salt solution 0 3.46 2.11 1.63 0.73
containing 2% 7 3.60 1.41 1.27 0.51
calcium chloride 14 3.35 1.78 1.73 0.56

21 3.55 1.95 0.67 0.69

Table 10. Changes in sensory quality of Baechu Kimchi treated with calcium chloride during fermentation at

10C

Treatments Fermentation days Sour taste Overall taste

10% salt solution 0 1.0 Z.l

7 3.0 4.5

14 3.5 2.9

21 4 3 2.0

10% salt solution 0 1. () 2.1

containing 2% calcium 7 2.7 4.5

chloride 14 3.2 3.5

21 3.9 2.6

Sour taste; 1: no, 2; low, 3; moderate, 4; strong, 5. very strong
Overall taste: 1. very poor, 2: poor, 3; moderate, 4: good, 5. very good
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