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Abstract
Wongwiwat, P., Yanpakdee, S. and Wattanachant, S.
Effect of mixed spicesin lemon glass marinade cuisine on changesin chemical
physical and microbiological quality of ready-to-cook Thai indigenous chicken

meat during chilled storage
Songklanakarin J. Sci. Technol., 2007, 29(6) : 1619-1632

The effects of spices on chemical, physical and microbiological quality of ready-to-cook Thai
indigenous chicken meat wereinvestigated during storage at 4°C for 15 days. The spices used with marinade
ingredient (soya sauce, oyster sauce, sugar and salt) were lemon glass, black pepper, garlic, coriander root
and mixed spices. Non-marinated chicken meat (control 1) and marinated only ingredients (control 2) were
used as control treatments. The qualities of ready-to-cook chicken meat that wer e evaluated wer e shear force,
% drip loss, surfacecolor (L*, a*, b*), lipid oxidation (TBARS), myoglobin oxidation (% metmyoglobin) and
microbial growth. Effects of spices on shear force and % drip loss were not significantly different (P>0.05)
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but they efficiently reduced lipid oxidation and microbial growth of chicken meat. Mixed spices significantly
reduced oxidation of lipid (P<0.05) as compared to garlic, coriander root, lemon glass, black pepper and
controls, respectively. Marinade ingredient was found to accelerate metmyoglobin content as compared to
control 1 (P<0.05). However, black pepper reduced metmyoglobin content of the product (P<0.05) signific-
antly better than mixed spices, lemon glass, garlic and coriander root, respectively. Garlic significantly
reduced total bacterial count (P<0.05) and extended shelf life of the product from 10 to 12 days. The mixed
spice marinade at 10, 12.5 and 15% (w/w meat) were studied. At 15%, marinade significantly inhibited
microbial growth in chicken meat (P<0.05) but acceleration in the lipid and myoglobin oxidation was
observed. At 10% and 12.5% marinade significantly reduced oxidation of lipid and myoglobin as compared
to control (P<0.05). The marinade at 10-15% resulted in no significant differencein shear force, % drip loss
or surface color of chicken meat (P>0.05). However, marinade at 12.5% (w/w) showed high efficiency in
inhibiting deterioration of ready-to-cook chicken meat.

Key words : spices, ready to cook chicken meat, indigenous chicken, marinade,
quality and shelf life
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Table 1. Formulation of mixed speciesfor chicken marinades

Marinating agents Ingredients Content (Yow/w)
Spices Lemon grass 15.29
Garlic 15.29
Pepper 15.29
Coriander root 15.29
Flavoring White soya sauces 25.00
Salt 152
Oyster sauce 6.12
sugar 6.20
Total 100

M odified from: 53%%e (2548)

Table 2. Marinating ratio of chicken muscle with flavoring agent and

each type of spices

Treatment Flavoring and speciestypes Ratio
(g chicken meat : g marinades)

control 1 Non marinated breast muscle -

control 2 Breast muscle : flavoring agent 100: 3.884

LEM + C2 Breast muscle : flavoring agent + LEM 100: 5.413

PEP +C2 Breast muscle : flavoring agent + PEP 100: 5.413

GAR +C2 Breast muscle : flavoring agent + GAR 100: 5.413

COR +C2 Breast muscle : flavoring agent + COR 100: 5.413

MIX + C2 Breast muscle : flavoring agent + MIX 100:10.00

Notes: LEM =lemon grass, PEP = pepper, GAR = garlic, COR = coriander root,
MIX = lemon grass + pepper + garlic + coriander root

g 11 wazANAY (AOAC, 1999)
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Figure l. Effect of spices on TBARS values (mg malonaldahyde /kg sample) of marinated
chicken meat during storage at 4°C
-non-marinated chicken meat (C1), marinated with flavoringagent (C2), marinated
with lemon grass and flavoring agent (LEM + C2), marinated with pepper and
flavoring agent (PEP + C2), marinated with garlic and flavoring agent (GAR +
C2), marinated with coriander root and flavoring agent (COR + C2), marinated
with mixed spices and flavoring agent (MIX + C2)
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Figure 2. Effect of spiceson metmyolobin content of marinated chicken meat during storage
at 4°C
- non-marinated chicken meat (C1), marinated with flavoring agent (C2), marin-
ated with lemon grass and flavoring agent (LEM + C2), marinated with pepper
and flavoring agent (PEP + C2), marinated with garlic and flavoring agent (GAR
+ C2), marinated with coriander root and flavoring agent (COR + C2), marinated
with mixed spices and flavoring agent (MIX + C2)
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Table 3. Effect of spiceson drip loss (%) of marinated chicken meat

during storage at 4°C

% drip loss
Treatments
Day 3 Day 6 Day 9 Day 12

Cc1 4.25+0.68°W  7.50+1.25°X 9.71+1.40°Y  13.03+1.62¢7
Cc2 251+1.43*%  3.78+1.513% 5.20+1.47%Y 6.91+1.48*
LEM +C2 3.03+1.022%  4.62+1.5%*Y  6.09+1.95Y2  7.70+2.34%7
PEP + C2 2.39+0.75*W  3.40+£1.113% 4.61+£1.17% 6.53+1.26**
GAR+C2 2.24+1.312%  3.62+1.64>%Y  4.99+1.85%Y 6.68+2.16**
COR + C2 3.11+0.67%%  4.40+1.03** 5.64+1.443% 9.63+5.64>*
MIX + C2 2.76+£0.95*"  4.61+1.007* 8.54+1.74>Y  10.01+1.54°7

- @ Meanswith differing superscriptsin the same column are significantly different

(P<0.05), n = 10.

- Wz Meanswith differing superscriptsin the samerow are significantly different

(P<0.05), n = 10.

- non-marinated chicken meat (C1), marinated with flavoring agent (C2), marinated
with lemon grassand flavoring agent (LEM + C2), marinated with pepper and
flavoring agent (PEP + C2), marinated with garlic and flavoring agent (GAR + C2),
marinated with coriander root and flavoring agent (COR + C2), marinated with
mixed spices and flavoring agent (M1X + C2)
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Figure 3. Effect of spices on total aerobic plate count of marinated chicken meat during

storage at 4°C

- non-marinated chicken meat (C1), marinated with flavoring agent (C2), marin-
ated with lemon grass and flavoring agent (LEM + C2), marinated with pepper
and flavoring agent (PEP + C2), marinated with garlic and flavoring agent (GAR
+ C2), marinated with coriander root and flavoring agent (COR + C2), marinated
with mixed spices and flavoring agent (MIX + C2)
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Table 4. Effect of marinating concentrations of
mixed spices on sensory test of ready-to-
cook chicken meat

Concentration (% w/w) Overall liking score

5 5.90+1.412
75 6.40+1.312
10 7.10+0.64°

125 7.10+1.02°

15 7.39+1.04°

- =@ Meanswith differing superscriptsin the concentra-
tions are significantly different (P<0.05),
- Hedonic 9 - points scale, mean from 20 control panels
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Figure 4. Effect of marinating concentrations of mixed spices on TBARS value of ready-to-
cook chicken meat during storage at 4°C
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Figure5. Effect of marinating concentrations of mixed spices on metmyoglobin content of
ready-to-cook chicken meat during storage at 4°C
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Figure 6. Effect of marinating concentrations of mixed spices on L*, a* and b* value of
ready-to-cook chicken meat during storage at 4°C
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Table 5. Effect of marinating concentrations of mixed spiceson drip loss of ready-to-
cook chicken meat during storage at 4°C

) % drip loss
Concentrations
Day 3 Day 6 Day 9 Day 12 Day 15
10% 1.95+1.08% 3.16+1.50<Y 3.34+2.90%Y 5.41+3.10"% 7.04+3.76°
12.5% 1.52+0.46%  2.35+0.60%Y  2.06+0.97* 3.45+1.99"2 4.07+1.873%
15% 1.48+0.71%  2.52+1.06% 4.32+1.81" 4.95+1.92"  7.77+2.60°7

- #bMeanswith differing superscriptsin the same column are significantly different (P<0.05), n = 10.
- *ZMeanswith differing superscriptsin the samerow are significantly different (P<0.05), n = 10.

Table 6. Effect of marinating concentrations of mixed spices on shear force of ready-to-cook chicken

meat during storage at 4°C

Concentrations

Shear force (N)

Day O Day 3 Day 6 Day 9 Day 12 Day 15
10% 37.05+8.89*Y 42.15+12.28"* 42.23+9.55°*% 50.55+10.36%" 34.67+12.49*% 38.38+13.29°*
12.5% 22.65+9.81%% 33.36+7.92%% 37.4446.75*% 41.62+8.42% 36.11+10.75°% 48.24+7.17°Y
15% 45.0148.79* 40.68+9.40°* 39.16+9.28** 35.10+4.76%* 39.21+14.420% 25.43+11.523%

- #bMeanswith differing superscriptsin the same column are significantly different (P<0.05), n = 10.
- *YMeanswith differing superscriptsin the same row are significantly different (P<0.05), n = 10.
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Figure 7. Effect of marinating concentrations of mixed spices on total aerobic plate count of
ready-to-cook chicken meat during storage at 4°C
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