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Physicochemical and Sensory Characteristics of Dongchimi
Added with Soybean-Curd Whey

Mee-Ree Kim', Min-Jung Kim and Jong-Yeon Back

Dept. of Food Science and Nutrition, Chungnam National University, Daejeon 305-764, Korea

Abstract

Effect of soybean-curd whey on the dongchimi fermentation was investigated by measuring physicochemical
and sensory characteristics during fermentation at 10°C. Dongchimi was prepared with various levels (0, 2, 5,
and 10%) of soybean-curd whey. During fermentation, whereas salt concentrations of dongchimi liquid (1.1~
2.0%) were similar among treatments, greater decrease in pH, but greater increase of total acidity, reducing sugar
content, number of lactic acid bacteria and turbidity were observed in dongchimi with soybean-curd whey than
those of control from the 2nd to the 9th day of fermentation. But at the 16th day of fermentation, acidity, turbidity
and number of lactic acid bacteria of dongchimi with soybean-curd whey were similar to those of control. Reducing
sugar content of soybean-curd whey addition groups maintained higher than that of control. The Hunter color
L value decreased gradually and that of dongchimi with soybean-curd whey was lower than that of control.
b value of control increased, but soybean-curd whey addition groups decreased during fermentation. Hardness
and fracturability, determined by texture analyser, were higher in soybean-curd whey addition groups than control.
Sensory evaluation showed that the scores of turbidity, sweet taste, savory taste, hardness and over-all preference
were significantly higher in soybean-curd whey addition groups than control (p<0.05); the highest with 5%
soybean-curd whey addition followed by 2% addition. Dongchimi with 5% soybean-curd whey addition was

the most preferable one with the score of 6.5.
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FAF N, FHREEL FHAF A AL T4
F-ofulkolr}t NaOH+E Junsei A} A &Eo1¢ i dinitrosalicylic
acid¥ Sigmart A Fol 3, f-4rTF #2]-& v A (Lactoba-
cillus MRS Agar)¥ DifcoAl AjEolglen], 1 2lo] B & 4
<& GRE& A8l

Sxlo| 2wy

T2 A Re] Mo welo} Rl Eol A e 5 emH Eof
7+ 398 Aepd bFe] 919 FEelA FAS A% F
el 32 Abg5}e 4x15%X eme] 7|2 Aoy, F A
9 1.8%2] 2F& A 7baled 10°Cell A 1A]7E 308 F<t Al
F 22 Ao abel] ol 1A 7 2k 718 wcl F A
2] 15008 1.8%2] &F5& 2 F 3, 1%, vhs, 05%, B4,
0.3%4 B)& 2 Y% 10°CY A &uief7|(Low Temperature
Incubator, LTI-1000SD, Eyela, Japan)oj+ 1647} #]#3s}
WA AR Z ARE A FHsto] Aol ARt 74
TES HA AZZ AE FAHAA E 5A90,2,5% 10%
2 Arpslgdon, 5 ubs, 7S ghAl A Abg-ahel o}

pH & S8z

FA v FEE dAF 38l pHE pH meter(Hanna in-
struments 8521, Singapore) & Al-&3}e] 24l 3 At e
AOACH (25)9l] 23ted Al g9] of o 10 mL-E F 3417 =dl
485 0.IN NaOH €%(ml)-% lactic acid &3(%) 2.2 %
A&k},

dE YIS DYHE &2

2] FE 9x g 8- 18 E -8 dEA (Pat
Pend, SS-31A, Japan) % @57 (Atago, Japan)& o]-&3}o]
ZA 3¢l ch

Bt B

e 2A)v] 2L A 52 dinitrosalicylic acid(DNS)
o] 2J%k u) W o 2 #3335 Al (Model 80-2088-64, Pharmacia
Biotech. Co., England) & A}-2-3}d 37} 550 nmoll A {334 =
F &FAs 9oz skabsislch

O

o

Opt

S0 FES TFA R | mL sl HasE A 3
Ak & A 228 vl X) (Lactobacillus MRS Agar, Difco
Lab.)*l 0.1 mL# pouring culture method 2 A £3% & 30°C
2] uj ek (VS-1203 P3, Vision Sci. Co., Korea)oll 4] 4841 7}
vfef & vlebd colonyE Attt

M

Zx]v] 52 MARL A LA (ND-1001 DP. Nippon Den-
shoku Kogyo Co. Ltd., Japan)& A}-8-3}ed Hunter L(% &),
a(R ATy 2 KB 23 AE(EM X total color differ-

2 Ak BA0Y olfetd - BH 54 1069

ence)g =3kt

EfT

E 2] n] ZE2] g 3= Spectrophotometer(Model 802088~
64, Pharmacia Biotech Cambridge, England) & A}8-3}<§ 5}
A 558nmelA F3EE FA sl

1A == &4 (Texture)

Ex)u] 7-9] 71 AlA X7t BAJL texture analyser(TA
XT2, England) & AH8-3te] A 88 23] A4H 02 F3A13
& o) dojAE F-A 2k} 22 ¥E A E(hardness), 33
A fracturability), % & A (chewiness)& &3 stgict. o]
71719] B4 271-& Table 13} e}

=" % SAMe]

Zk57)9) WA, s, 227, Akl 712 E Yrhstad
o B A 89 g st A Edofshat gha) 12912

2 FAstd AR5 Wy 58 S8 Ayt o3, o
A7 el st unstructured scale(10 cm)& o]-&-3}] sl

= 3ol v 25 3l AR 272 AR Ao 108 A
2 g2 Aty A Male SAS 223 FollA EAHE
A(ANOVA)E A A8k Duncan®] =15 ¥4} 733 (Duncan's
multiple range test) 2.2 A 8732] %942 HA 3k cH26).

pH & &%

EAole FEEEL(,2,5EE 10 %5 718 ¥ 10°C
AX A A 719A pHO M35 54T AFE Fig. 1o
etligich Bx vl 54 F pHe 54 o] Al atet g3t
2 GolxlE A s et 71&9 B el FAFsFl ok,
49-14). & @l 0o oﬂ: ) 72 pH7} 6.240] 91 2.+,
TRERS 2 5 EE 10%E HUME £4 vl pHE 636~
64322 2ol B3| #ﬂ e, ol AN T E
Zoll A F8 SuAd 5o o3 o= Az
T8 +E AUl SA v 54 247 A= 2T fAks)
A} A 3ol 279 pHv 52901 o} TR E5&
A7LgE X vl 433~4442 FA3) JolH A 3 o] F
HE] 2T vle) 4] FxlE g o A 5Y o] Felle
ZaZo] E3tE 54 U 1Y o] Fell= AL A
R @z 54 16474 A &A] FA =ef pH 3.19~3.312

Table 1. Condition for texture analysis

Force threshold 20g
Contact force 5 g
Pre-test speed 10.0 mm/sec
Post-test speed 10.0 mm/sec
Test speed 10.0 mm/sec
Strain 75%
Time 0.5 sec
Trigger type Auto 20
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Fig. 1. Changes in pH of dongchimi added with various levels
of soybean-curd whey during fermentation at 10°C.
& control, 00 2%, A: 5%, O 10%.
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Fig. 2. Changes in total acid content of dongchimi added with
various levels of soybean-curd whey during fermentation
at 10°C.
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Fig. 3. Changes of salt concentration of dongchimi added with
various levels of soybean-curd whey during fermentation
at 10°C.

& control, [ 2%, A 5%, O 10%.
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Fig. 4. Changes in souble solid content of dongchimi added
with various levels of soybean-curd whey during fermen-
tation at 10°C.

& control, [ 2%, A& 5%, O 10%.
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Fig. 5. Changes in reducing sugar content of dongchimi added
with various levels of soybean-curd whey during fermentation
at 10°C.
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Fig. 6. Changes in number of lactic acid bacteria of dongchimi
added with various levels of soybean-curd whey during
fermentation at 10°C.

& control, 1) 2%, a' 5%, O 10%.
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Fig. 7. Changes in turbidity of dongchimi added with various
levels of soybean-curd whey during fermentation at 10°C.
@ control, [0 296, A! 5%, O 10%.
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Table 2. Changes in L, a and b value of dongchimi with var-
ious levels of soybean-curd whey during fermentation at 10°C

Fermentation

period (days) Color Control 2% 5% 10%
L 96.17" 8421 698 5125

0 a -0.18 0.55 2.30 5.33
b 099 1004 16.90 19.59

AE (H) 0.00 502 3084 4893

L 10973 7449 4633 2715

9 a 1.65 2.40 3.29 2.98
b 1.22 8.56 9.94 7.08

A4E (H) 1369 2311 50.76  69.36

L 7774 5584 4366 24.78

3 a 1.36 242 1.54 1.48
b 954 1057 7.26 515

AE (H) 2038 4153 5292 7153

L 6736 5434 3477 2443

5 a 2.10 2.11 2.06 1.34
b 11.25 9.61 7.61 5.15

AE (H) 3067 4283 6180 71.88

L 5714 4177 31.03 2354

7 a 2.83 2.80 211 1.31
b 12.39 9.95 7.27 5.05

A4E (H) 4077 56.21 6048 7276

L 50.63 41.61 34.42 23.64

9 a 4.37 3.50 2.45 157
b 1408 1021 7.75 4.88

AE (H) 4760 5546 6218 7265

L 6165 56.21 3772 2482

1 a 294 2.20 2.22 1.64
b 1299 1055 8.34 5.50

AE (H) 3668 41.16 5896 7152

L 52.34 4280 2898 2321

16 a 420 3.32 2.66 1.81
b 13.30 1043 7.06 5.14

A4E H) 4574 54.32 67.52 73.11

"Mean of three replicates.
T > 10% A7 ¢ 282 ol i xr|obE 24l
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717t &t Eot vl -9 2A7HE A Z o 10% A
7 WET R A vt 227E A A 7]
E 2% % 5% Brbrol A Fxjv] Fof x4
Kang 5(4)8] ¥ 8] 5=0] FRA 2 4]
o] FHFE ol EA8le] Ex)u] 2
Ao & Azt et 10% 3 7FA] ol
© 9] oFo] WolA At oh- g o oFF-2 g i Frly
o] WtE & £A A 7| L& (Fig. 6, 7) F2 ZA7}o] vhwh=] =
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Fig. 8. Changes in hardness (A), fracturability (B) and chewiness (C) of dongchimi added with various levels of soybean-curd
whey during fermentation at 10°C.
& control, (I 2%, A: 5%, O 10%.

Table 3. Sensory characteristics of dongchimi added with soybean-curd whey during fermentation at 10°C

FP” Amount Appearance Ordor Taste Texture Over-all
(days) (%) Turbidity  Sour Moldy Sweet Sour Savory Carbonate Hardness Chewiness Fracturability Preference
0 1.4%? 164 03° 177 19 16° 1.7 6.7° 4.4° 59° 3.3°
0 2 2.1% 166 03 18 19 923® 1.8° 6.3 39 5.1° 36
5 2.9° 16 04° 24 17" 926 1.9 65 43 56° 35°
10 3.9 L7 04 27 19 25 2.0° 6.8° 5.0° 6.0° 36°
0 3.4 26 1.2° 23" 31* 28 34 5.3° 4.4* 54° 39°
5 2 41 29° 18 28" 32° 37 3.7 5.2° 4.3° 52° 49®
5 49® 3.0 1.7 30® 38 36 36" 6.4% 4.8 54° 53"
10 5.5 27* 1§ 37 37 3¢9 39 5.1° 5.3 57° 4.8
0 51° 45> 2T 31 58 51° 5.1% 45° 49" 5.7 5.1°
7 2 5.3% 49> 36 39® 62 58° 5.3% 47 43" 46 57°
5 55%® 62° 38 42* 66" 6.3 5.9 5.8° 4.4 5.2° 6.5°
10 6.4 47" 35 44 BT 57 5.8 43° 5.3 48" 5.8
0 49> 49 3¢ 36" 6.0° 52° 6.1° 3.9 55° 49° 42"
g 2 5.6 62" 45 45® 66"  61® 59° 43" 43 47 4.7
5 6.5 65 39° 48 69 67 6.3 45 4.2 46 58
10 7.1° 59 45 49*° 64" 59® 59 3.8 46 53 4.4°
0 53° 53> 4.2° 44" 65" 4T 5.7° 4.4 5.1 51° 45°
1 2 58° 63" 50° 48" 69" 53 6.0 4.3 4.2 4.7 5.2
5 68° 67 48  49° 67" 56 6.9° 45 48 5.0° 59°
10 7.2° 55° 50 49° 67° 55 5.6 36° 5.1 47 4.3°

t’Fermentation period.
“Any two means in the same column followed by the same superscripts are not significantly different (p<0.05) by Duncan’s multiple
range test.

HsH 5o 3 FelH ez ghon, A0 AR EEA 4 717 b
FHEE H7FE 0,25 2 10%E 2este FxuE of % FA Webwthp<0.05). F=ol it F53 A} A=
H F10°CAM S A 71HA FA] 019 o3, A, 2, 27 VAR &2 A(Fig. 3)2 FAbsks
A ]l J|5Ed diste] ds AALE AN AFAE WA AN e 54 27) e oA Aol & HolA] o
Table 3o et gich st £4 74 ol FHE 5% FHEE HrbEe] 2Tl
AF} [ AV FEY HA AEE Frhstd e, HlE el o £ H5E dehiidoh 2 Ae 2T

T E 2% AL HETH FAAR Aol 3 vehiA  F F3EE AAE ol 217 2fo) & vhep)A) eobeh.
koLt 5% 2 100 HAEE W A FHE fmFol vl oSS FREE 10% ArbEe] 44 59,79 2 94
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o 2Tl Hls Fo1A 02 Fehow, 5% PIEL
Alske o

590 thzFe) v &) 590 2 =gheh(p<0.05). A8t
2T FHEE HIL ] F-2A- ]l Aol & Kol
b FREE AUl B 2Tl vl
59 frejA o oo, 5% H7E2 54 9Y 7R
A A 717 o ETe viE f-oA o2 F3heH(p<0.05).
Bhabnl 5% M7 54 7Y dE2Tell vlE f-Z e
2 FUTHp<0.05).
ZA7} AT g opaolAlRt A T T EE 5% 3
o] &4 54 & Tdel xTel vl&] AR FHe
(p<0.05), T}& T2 froxal zte]E Ho|A] ¥gkrt.
Ak Ql 713 % 1 AWk Ql 7|3 e FAEE 5% A7)
ol A 5 o] FHE &4 LIl A 1N1Y7HA HETE
of vla] frojH o g F& HeE ugtod, 54 7 654
2.2 7P & AeE Vel &3, FReE Ak
5%7} 7+ Fok ot 10% H b e 28l A
kA Ql 7|3 =7} doke) oAk ANE S B o 5
ulo] FHE-g 5% APk Aol npgA g A2 A7

et

s o

Hroox 3

2
!

2 o

AAAE ¥R EF

ool Ao} ch& £

7 2] o
3
= TYeES Avisl XY A& YA 7|5} F
BEEES FA0|d 0,259 10%4% AHrlsted 10°CalA 16
A7t AAstAA HA4 Fo By - gk 54 2 A
FREE A EAv o FASAE do}
5 o] w2} pHe BE HrHrolA] itz
S8 Arbto] vl vle ANtA s
wotrh FALE = 4 0] Ao wet Frhstd e T4
T 2ol vl s Eohovt A4 ol =
To] F43] Aesled st =E(0D at 558 nm)+=
Aol Ao et Frlstl = FHEE Mol W
L4F A e oy, 45 A g7l Akt 3
FeFa fAE S FEREE ALl T vl %
stov], F4-5E Hrleko] Zrhgtel uhel gtk A A
A3 AL L, a ¥ b3 Hrtee] &S Ik, tex-
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