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Effect of Monascus Koji on the Quality Characteristics of
Bologna-Type Sausage

Mee Ra Rhyu*, Eun Young Kim and Kyung Sook Chung
Korea Food Research Istitute

Effects of Monascus koji on color, peroxide value, textural properties, microbial stability, and sensory
characteristics of bologna-type sausage during storage at 4°C for 22 days were studied. Addition of 2% Monascus
koji resulted in attractive color and distinctly improved color retention. Lipid oxidation was effectively inhibited
by lowering the level of peroxide value. Textural properties and microbial stability of the samples were not
affected, whereas color was improved by the addition of Monascus koji. Utilization of Monascus koji in meat
product could reduce the use of nitrite and inhibit lipid peroxidation during storage.
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Table 1. Composition of raw material for the preparation of
bologna-type sausage

Table 2. Texture analyzer condition for texture profiles of
bologna-type sausage added Morascus koji

Ineredi Absolute value (Kg)
ents
& Control" MP MY
Beef meat 2 2 2
Pork meat 4 4 4
Fat 2 2 2
Ice 2 2 2
Salt 0.16 0.16 0.16
VitC 0.002 - 0.002
Phosphate 0.03 0.03 0.03
Sugar 0.05 0.05 0.05
MSG 0.005 0.005 0.005
Seasoning mix.” 0.06 0.06 0.06
NaNO, 0.0009 - 0.0009
M. koji - 02 02

UControl; commercial product, MI; (Control without nitrite and
vitamin C}+2% M. koji, MII; Control+2% M. koji.
DSeasoning mix.; ginger, garlic, onion, pepper etc.

I Grind raw meat —| Chopping meat(3x3x3 mm) and frozen fat

v

LCutting and mixing ‘ Cutting meat, adding ice and fat and mixing

v

I Stuffing { Stuffing emulsion into fibrous casing
| Boiling | Boiling for 100 min at 80C.

v

| Cold shower |

Fig. 1. Preparation process of bologna-type sausage.
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Test type Two bite compressioon test
Distance format 45% strain

Test speed 1.0 mm/sec

Plunger diameter 25.0 mm
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Post-test speed 10.0 mmy/sec

b: A8 Al 0.01 N sodium thiosulfate 4~¥]Z(mL)
f: 0.01 N sodium thiosulfate®] &7}

A Hax 54

71AA &2z EAL Texture Analyser(Model TA-XT2,
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Fig. 2. Effect of Monascus koji on hue ahgle value of surface (A) and section (B) in bologna-type sausage during storage periods.
CON (-@-); Control, MI (-O-); (Control without nitrite and vitamin C)+2% M. koji, MII (- ¥ -); Control+2% M. koji

Peroxide value (meg/Kg)

T T T
1 7 14 22

Storage days

Fig. 3. Effect of Monascus Kkoji on peroxide value of bologna-
type sausage during storage periods.

CON (-@-); Control, MI (-O-); (Control without nitrite and
vitamin C)+2% M. koji, MII (-¥ -); Control+2% M. koji
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Table 3. Effect of Monascus koji on textural properties of bologna-type sausage during storage periods

Storage period m Springiness Gumminess . Hardness Chewiness
(days) Sample (mm) @) Cohesiveness @ (g mm)

Control 09217 (0.017)  2739.4°(133.6) 0.661° (0.010) 4159.7° (225.5) 2482.9" (209.3)

1 MI 0.899° (0.035) 2524.7° (154.7) 0.640° (0.018) 3922.7°(170.3)  2228.426° (92.0)
MI 0.975% (0.048) 3223.87(182.3) 0.718%(0.057) 4398.8" (181.8) 2905.8%(225.5)

Control 0.917* (0.033) 2498.3° (108.9) 0.681° (0.007) 3744.8" (180.6) 2255.2° (118.8)

7 Ml 0.895° (0.021) 2318.4° (70.6) 0.672" (0.008) 3392.7° (166.5) 2033.4° (116.3)
M1 0.934% (0.033) 2910.6* (83.6) 0.704° (0.005) 4148.07 (146.8) 2743.2% (133.9)

Control 0.915% (0.018) 2426.0° (127.5) 0.692° (0.023) 3660.8° (197.1) 2238.8° (104.0)

14 MI 0.893 (0.046) 2306.7% (67.2) 0.680% (0.007) 3341.8"(202.2) 1996.3° (222.3)
Ml 0.909° (0.015) 2517.8%(160.9) 0.674° (0.005) 3834.0° 204.1) 2292.2% (148.6)

Control 0.890° (0.028) 2370.0° (172.9) 0.682" (0.005) 3487.4° (119.6) 2134.0* (265.2)

22 MI 0.887° (0.016) 229147 (122.0) 0.679° (0.012) 3306.1° (189.4) 1967.6" (250.8)
M1 0.879% (0.021) 2513.5%(133.4) 0.690° (0.006) 3666.2°(172.1) 2225.1%(157.2)

UControl; Commercial product, MI; (Control without nitrite and vitamin C)+2% M. koji, MII; Control+2% M. koji.

“Means of 3 replicates (+SD).

®Values within the same column with different superscript are significantly different at 0=0.05 level among groups by Student-Newman-Keuls test.
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Table 4. Effect of Monscus koji on cell growth of bologna-type
sausage during storage periods

Storage
period Sample” Total aerobes  Coliform E. coli
(days)
Control ~ 5.2x10°%% ND N.D
1 Ml 5.2x10% 2.3x107 ND
MIl 1.4x10%* N.D ND
Control 1.1x10% N.D ND
7 MI 6.5x10™ 2.110° ND
MI 1.8x10%® N.D ND
Control 8.7x10° ND ND
14 MI 1.7x10% 2210* ND
MII 4.8x10™ N.D ND
Control 2.8x10% ND ND
22 MI 1.2x10% 1210° N.D
M1l 4.8x10% N.D ND

YControl; Commercial product, MI; (Control without nitrite and
vitamin C)+2% M. koji, MII; Control+2% M. koji.

PMeans of 3 replicates.

“Values within the same column with different superscript are
significantly different at o=0.05 level among groups by Student-
Newman-Keuls test.
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Table 5. Effect of Monascus koji on sensory evaluation of bologna-type sausage during storage periods
Storage period " . Overall
(days) Sample Color Off-flavor Chewiness Taste acceptability

Control 3,929 2.3 5.8° 8.9° 8.4°

1 MI 7.4° 2.3 6.0° 7.4 6.8

M 11.5% 2.4 8.2 8.0° 79

Control 3.3¢ 3.2 6.0° 7.4 8.1°

7 MI 7.2 4.8 6.5% 7.3 7.7

M 11.0° 4.3% 7.5% 8.4* 8.0°

Control 3.9° 5.8 6.1° 8.5° 8.8

14 MI 7.4° 7.6 57 6.9° 7.2%

MIL 10.7# 4.0° 7.6* 8.4* 8.2

Control 3.5° 5.7° 6.9° 8.4 9.0¢

2 MI 7.5 9.6° 6.6° 4.4 45°

MII 1112 5.1° 7.6 8.3 8.3

“Control; Commercial product, MI; (Control without nitrite and vitamin C)}+2% M. koji, MII; Control+2% M. koji.

PMeans of 3 replicates.

Values within the same column with different superscript are significantly different at ¢=0.05 level among groups by Student-Newman-Keuls test.
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