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The Effects of Doenjang (Korean Traditional Fermented Soy Bean Paste) Powder
on the Quality and Shelf-Life of Chicken Sausages during Storage

Dong-Soo Kim, Yeong-Rae Song, Muhlisin, Tae-Su Seo, Aera Jang, Sung-Ki Lee and Jae-In Pak’
Department of Animal Products and Food Science, Kangwon National University, Chuncheon 200-701, Korea

ABSTRACT In this study, the effects of Doenjang powder (DP : Korean traditional fermented soy bean paste) addition on
the quality and shelf-life of chicken sausages during storage were evaluated. The chicken sausages were manufactured with
60% of chicken breast meat, 20% of chicken skin and other ingredients. The sausages were divided into four treatments
according to DP addition level such as 0, 2, 5 and 8%. The sausages were vacuum packed and stored at a refrigerator (5C)
for 4 weeks. pH of sausage was in creased with DP addition after 2 weeks storage (»p<0.05). The addition of 2% and 5%
DP decreased the lipid oxidation (TBARS) value (p<0.05) and addition of 8% DP seemed to promote the protein deterioration
(VBN) over the storage (p<0.05). In the instrumental color, the chicken sausages with 5% and 8% DP showed higher redness
and lower lightness value than sausage with 0 and 2% DP (p<0.05) over the storage. The hardness and gumminess of chicken
sausages added with 5% DP were significantly lower than those of other treatments during the storage (»<0.05). The addition
of DP detained the growth of aerobic and anaerobic bacteria counts after 2 week of storage (p<0.05), but no significant
difference was found by DP addition level (»>0.05). In conclusion, 5% DP could be used as ingredient of chicken sausage

to enhance sensory quality and retard lipid oxidation.

(Key words : Doenjang powder, chicken sausages, quality, shelf-life, storage)
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= 1.16%, prague powder 0.16%, FOS/
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3. pH

pHE A& 10 g} Z55F< 100 mLE homogenizer(PHI1,
SMT Co., Ltd., Japan)= 10,000 rpmol|A 1% Z<F F23
&, pH meter(SevenEasy pH, Mettler-Toledo GmbH, Switzer-
land)2 =73l th

B4 L2 Grau®} Hamm(1953)9] filter paper press method
o o8 43t MAS A8 0.3 g filter paper No.2
(Whatman International Ltd, UK)2] %ol &8 & 5F 719
plexi-glass® 23] G2AIA 52 F<t W8T o] F pla-
nimeter(Super Planix-a, Tamaya Technics Inc., Japan)Z A] &
o] HA SFow A2 A WAL =4 sle] WNEL(%)
2 AkEsiiTh

5. X|ghatme

A ¥4tsl= Sinnhuber$}d Yu(1977)2] 2-thiobarbituric acid
reactive substances(TBARS) ¥-A1HH S AF- 53] AA|
AT A& 0.5 g¥} 3FsHA|(54% propylene glycol + 40%
Tween 20 + 3% BHT) 3%, 1% TBA 3 mL, 25% TCA 17
mLE &35k, 98°C water bath(OB-25E, Jeio Tech, Korea)

oA 30 Bt 7HE e T A= B 10% Bt WSt
Gtk o] F 5N 5 mLE F 3l chloroform 3 mLE ¥l
A2014] 3,500 rppm 2= 30%F B D4 E2](GS-6R Centri-
fuge, Beckman Instruments Inc., USA)3l TR, J5H9] &
FEE 532 nmol|A &7 (UV-mini-1240, Shimadzu, Japan)3}
At FF 2= A& 1 kg& mgMA(malonaldehyde) 2 4t

%—6}919_13#, blank= SHFTFE AHESISIT

6. 3LM AY[Ef Ea

g A7l A Ax(volatile basic nitrogen, VBN)+= Koh-
saka(1975)2] Conway dish ¥l 2l3] AAISI3IE) A& 5
g%} 5% TCA 25 mLE homogenizer(Ultra Turrax T25 basic,
Ika Werke Gmbh & Co., Germany)Z 13,500 rpmoi|A] 2%
T TABTE 5% TCAE ol8-ate] Ta el 7917} 50
mL7} 5| =% 9 3 filter paper No.2(Whatman International
Ltd, UK)E Attt A4l 1 mLE Conway dish®] U4
ol Y11, Conway’s borate butter2} 50% K,COs & 22+ 1 mL
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Systems Co., Ltd., UK)E ©]|-8-3}°] hardness(kgf), springness,

cohesiveness, gumminess, chewinessS =73 3l3it}h 4 %

7. EHSA 74 pretest - test - posttest speed 1 mm/secZ A& ol 75%
ARE Blo] Jaks 4] e A2 A M| (CR-400, £ 23] el Ao, load cell 25 kgol itk

Konica Minolta Sensing, Inc., Japan)E ©]&3}o] CIE L*

(lightness), a*(redness), b*(yellowness)& =735t} o|wj] o 9. n|dE E4

A FZ3H2° observer; illuminant C)°] A% WHE=97 46, ga7] 2AR]9] F F9 #8714 #9= US-FDAS] BAM

AN ==0.08, SFME=]81°|%T}. (Bacteriological Analytical Manual; US-FDA, 1998) "l

Table 1. Formulation of chicken sausage with different level of soy bean paste powder(Deonjang powder)

Percentage(%)

Chicken breast 60
Chicken skin 20
Ice 20

Total 100

o DP2 DP5 DP8

Salt 1.16 1.16 1.16 1.16
Praguep owder" 0.16 0.16 0.16 0.16
FOS/ENR? 0.30 0.30 0.30 0.30
Sodium erythorbate 0.05 0.05 0.05 0.05
Chicken powder 0.50 0.50 0.50 0.50
Beef extract powder 0.05 0.05 0.05 0.05
Sugar 0.50 0.50 0.50 0.50
Black pepper 0.10 0.10 0.10 0.10
Garlic powder 0.05 0.05 0.05 0.05
Ginger powder 0.05 0.05 0.05 0.05
Chopped onion 0.05 0.05 0.05 0.05
Potato starch 1 1 1 1
ISP 0.50 0.50 0.50 0.50
Carrageenan 2 2 2 2
b e e povies z ; s

Total 6.47 8.47 11.47 14.47

D93.1 % salt, 5.9% sodium nitrite and 1.0% sodium carbonate.

? 40% sodium polyphosphate, 30% sodium pyrophosphate dehydrate and 30% acid sodium pyrophosphate.

% C = Chicken sausage with 0% Doenjang powder (Control), DP2 = Chicken sausage with 2% Doenjang powder, DP5 =
Chicken sausage with 5% Doenjang powder and DP8 = Chicken sausage with 8% Doenjang powder.
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Table 2. Effect of soy bean paste powder on the pH of chicken sausage during storage at 4T

Storage time(wk)

0 1 2 3 4
ch 6.31 +0.30™ 6.40£0.13* 6.31+0.18* 6.34+£0.11*4 6.43 +£0.10™
DP2 6.32+£0.21* 6.24 +0.06" 6.15+0.03" 6.22 +0.02°8 6.24+0.01%
DP5 6.31 £0.08" 6.15 + 0.09*8 6.08 +0.07° 6.19 + 0.035¢ 6.15 + 0.02°5¢

DP8 6.34 £0.16 6.14 +0.03"8

6.05 + 0.08*¢ 6.15 +0.03°8 6.10 £ 0.04°5¢

All values are Means + S.D.

A™D Value with different superscripts in the same row differ significantly(p<0.05).

*7° Value with different superscripts in the same column differ significantly(p<0.05).

Y C = Chicken sausage with 0% Doenjang powder(Control), DP2 = Chicken sausage with 2% Doenjang powder, DP5 = Chicken
sausage with 5% Doenjang powder and DP8= Chicken sausage with 8% Doenjang powder.
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Table 3. Effect of soy bean paste powder on the TBARS(Thiobarbituric acid reactive substances) of chicken sausage during storage
at 4T

Storage time(wk)

0 1 2 3 4
ch 0.64 + 0.05°° 0.72 + 0.06*P 0.84 + 0.04°5C 0.90 =+ 0.09° 1.21+£0.19*
DP2 0.63 £ 0.03*¢ 0.67 + 0.13°5¢ 0.72 + 0.03°5¢ 0.80 + 0.03" 0.94 + 0.02°*
DP5 0.65 + 0.03%¢ 0.69 + 0.04° 0.77 + 0.05*® 0.79 + 0.07"® 0.90 + 0.06*
DP8 0.66 + 0.15% 0.66 + 0.03% 0.78 + 0.05*® 0.83 +£0.03%5 1.03+0.16"

All values are Means + S.D.

A™D Value with different superscripts in the same row differ significantly(p<0.05).

*7¢ Value with different superscripts in the same column differ significantly(p<0.05).

Y C = Chicken sausage with 0% Doenjang powder(Control), DP2 = Chicken sausage with 2% Doenjang powder, DP5 = Chicken
sausage with 5% Doenjang powder and DP8= Chicken sausage with 8% Doenjang powder.

o A At AQE Aoz Az A, g5 AE U FPe 9 Ao et gk
(KFDA, 2008).
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Table 4. Effect of soy bean paste powder on the VBN(Volatile basic nitrogen) of chicken sausage during storage at 4C

Storage time (wk)

0 1 2 3 4
ch 15.74 + 4.62%8 15.11 + 2.00°® 15.50 +2.59°8 23.60 + 3.03% 19.26 + 3.79*A8
DP2 10.36 + 1.26°C 13.78 + 1.88" 15.53 + 1.47°8 21.16 +3.20" 15.78 +2.55"8
DP5 13.64 + 1.76*C 14.89 + 1.51°5¢ 14.95 £ 3.67° 20.29 +2.67% 18.02 +2.42%4B
DPS 18.19 + 1.40°® 18.75 £2.43 18.82 +3.05° 33.03 +4.59* 31.73 £ 4.75%

All values are Means + S.D.

A~D Value with different superscripts in the same row differ significantly(p<0.05).

*7¢ Value with different superscripts in the same column differ significantly(p<0.05).

Y C = Chicken sausage with 0% Doenjang powder(Control), DP2 = Chicken sausage with 2% Doenjang powder, DP5 = Chicken
sausage with 5% Doenjang powder and DP8 = Chicken sausage with 8% Doenjang powder.
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Table 5. Effect of soy bean paste powder on the WHC(Water Holding Capacity) of chicken sausage during storage at 4C

Storage time (wk)

0

1

2

3

4

ch

DP2
DP5
DP8

33.00 + 3.60%°
32.91 + 1.40°
29.05 +3.25%
30.06 + 2.46*°

32.39 +£2.92%8
27.89 + 1.99
34.15+1.50
30.84 + 1.81°C

33.24 +2.62%8

31.71 £ 2.06"

31.93 + 3.35%6¢

36.31 £2.33%8

37.17 +3.04**
39.35+0.53*
41.94 £ 4.22%
41.22 + 6.63**

3831+ 1.76
40.68 +2.19*
42.75 +2.46*
4320+3.71*

All values are Means + S.D.

A™D Value with different superscripts in the same row differ significantly(p<0.05).
*7¢ Value with different superscripts in the same column differ significantly(p<0.05).
D' C = Chicken sausage with 0% Doenjang powder(Control), DP2 = Chicken sausage with 2% Doenjang powder, DP5 = Chicken

sausage with 5% Doenjang powder and DP8 = Chicken sausage with 8% Doenjang powder.
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oF oz YA JeRNAthp<0.05). 5, HdEe] Hrhe=
Ha7] 2AAe] HEE oA om 7] R At
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Table 6. Effect of soy bean paste powder on the instrumental color of chicken sausage during storage at 4C

Storage time (wk)

0 1 2 3 4
cY 83.66 + 0.78° 85.55+£0.54® 86.68 + 0.59** 83.97 £ 0.62°¢ 86.48 +0.91**
Lightness ~ DP2 84.52+1.27° 84.37+0.82° 85.30 + 0.60"* 84.69 + 1.03® 85.36+0.71°
(CIE L*)  pps 86.47 +2.03* 81.36+ 1.38® 79.37 + 0.48C 79.77 +0.51%C 80.16 + 0.54°5¢
DP8 86.99 + 1.96** 80.40 + 0.95°8 79.57 £ 0.71° 79.85 + 0.72°C 80.37 + 1.01°8
C 433+0.17°* 4.05+0.15" 3.90 +0.23" 436+0.16" 4.48 +0.35™
Redness DP2 4.16+0.18 4.00 +0.26°C 4.09 +0.24°%¢ 4.36 +0.48"° 4.49 +0.24**
(CIE a*)  pps 5.16+0.26™ 5.26+0.39" 5.18+0.15% 5.15+0.20" 5.31+0.19*
DPS8 495+ 0.37° 5.24+0.22 5.21+0.22% 5.24+0.15%® 5.53+0.15™
C 12.60 +0.37° 11.01£0.23 11.08 +0.33 12.26 = 0.23® 10.90 +0.17°¢
Yellowness ~ DP2 12.54 +0.35% 10.81+0.37 11.39 +0.35% 1221 +0.29® 10.80 +0.31°
(CIE b¥) DP5 16.14 £ 0.42* 1557 £0.27*® 15.47 £0.57*8 15.57 £ 0.35% 15.30 + 0.45°
DPS8 14.77 £ 1.03%" 14.56 + 0.39"" 15.35+0.29°* 14.94 + 0.28°8 14.65 + 0.26"®

All values are Means + S.D.

A™D Value with different superscripts in the same row differ significantly(p<0.05).
*7° Value with different superscripts in the same column differ significantly(p<0.05).
Y C = Chicken sausage with 0% Doenjang powder(Control), DP2 = Chicken sausage with 2% Doenjang powder, DP5 = Chicken

sausage with 5% Doenjang powder and DP8 = Chicken sausage with 8% Doenjang powder.
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Table 7. Effect of soy bean paste powder on the Texture of chicken sausage during storage at 4C

Storage time(wk)

0 1 2 3 4
ch 2.62 £ 0.40°° 2.89 +0.24% 3.18£0.31® 3.16 £ 0.24%® 3.53 £0.40*
Hardness DP2 2.24+0.39" 2.70 +0.59"* 2.93+0.17% 2.77+0.39* 2.89+0.18"
(kgf) DP5 1.84+0.12B 2.20 + 0.30° 22140224 1.97 + 0278 224+ 0274
DP8 2.18 £0.32%¢ 2.50 +0.32%B 222 +0.26°5¢ 2.13+0.18* 2.93 +£0.27%
C 0.77 £ 0.05* 0.78 £ 0.03%® 0.83 £0.02** 0.83 £ 0.04* 0.81 +£0.03*
DP2 0.77 +0.07*® 0.81 +0.05*8 0.83 +0.03* 0.81 +0.05*8 0.82 + 0.03*8
Springness
DP5 0.73 + 0.05*8 0.71 +£0.05*8 0.79 + 0.03** 0.75 +0.05*8 0.79 + 0.02*
DP8 0.74 £ 0.05%® 0.72 £ 0.05"® 0.79 = 0.03** 0.71 +0.05"® 0.74 + 0.04®
C 0.22 +0.03%8 0.27 +0.02°B 0.28 = 0.02* 0.28 £ 0.02* 0.28 £ 0.03*
DP2 0.24 + 0.04* 0.30 +0.03* 0.28 £0.01%® 0.28 +0.03%° 0.28 +0.02%®
Cohesiveness
DP5 0.24 £ 0.02%¢ 0.28 +0.02%8 0.28 +0.01%® 0.28 +0.02%® 0.29 +0.02**
DP8 0.25£0.01*® 0.26 +0.02® 0.28 £0.01* 0.29 £ 0.02* 0.29 £ 0.02**
C 0.58 £0.11% 0.75 +0.15%8 0.89 +0.09* 0.73 £0.13%® 0.99 +0.16™
DP2 0.57 +0.18%8 0.76 +0.18* 0.76 = 0.06** 0.78 + 0.09* 0.78 +0.09°*
Gumminess ]
DP5 0.44 +0.06*¢ 0.61 +0.013%B 0.60 = 0.06%® 0.54 +0.10*® 0.65 = 0.09%*
DP8 0.55 +0.10%8 0.63 + 0.09%8 0.62 + 0.08°" 0.63 +0.07°8 0.84 +0.12%
C 0.45 +0.10%¢ 0.61 £0.08*® 0.75 + 0.08* 0.61+0.13% 0.84 £0.18*
DP2 0.42 £0.17"8 0.66 = 0.22% 0.63 = 0.05** 0.64 £0.10 0.64 +0.08"*
Chewiness .
DP5 0.32 + 0.04° 0.44 + 0.095¢ 0.50 + 0.06°A8 0.40 + 0.08"C 0.51 +0.07*
DP8 0.41 +0.08™8 0.46 +0.07°8 0.49 + 0.07°® 0.45+0.07*® 0.65+0.12%

All values are Means=S.D.

A™D Value with different superscripts in the same row differ significantly(p<0.05).

*7° Value with different superscripts in the same column differ significantly(p<0.05).

Y C = Chicken sausage with 0% Doenjang powder(Control), DP2 = Chicken sausage with 2% Doenjang powder, DP5 = Chicken
sausage with 5% Doenjang powder and DP8 = Chicken sausage with 8% Doenjang powder.



Kim et al. :

—0— Control a.
—— DP2
—&— DP5
—— DP8

Aerobic bacterial count(Log CFU/g)

Storage time (week)

s
—O0— Control 2
—a— DP2

7 —A— DP5

—&— DP8

Anaerobic bacterial count(Log CFU/g)
(9]

1 T T T T
Storage time (week)

Fig. 1. Effect of soybean paste powder on the aerobic bacteria
counts (A) and anaerobic bacteria counts (B) of chicken
sausage during storage at 4TC.

All values are Means + S.D.

#7¢ Value with different superscripts in the same column differ

significantly(p<0.05).

Control = Chicken sausage with 0% Doenjang powder(Con-

trol), DP2 = Chicken sausage with 2% Doenjang powder,

DP5 = Chicken sausage with 5% Doenjang powder and DP8

= Chicken sausage with 8% Doenjang powder.
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