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Development of Spaghetti Sauce with Oyster
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Gyeongsang National University, Tongyeong 650-160, Korea

Abstract

The study was carried out to prepare spaghetti sauce with oyster (SSO) and the food components character—
istics of the SSO were also compared to those of commercial spaghetti sauces (CSS). The optimal addition
ratio of oyster for preparing SSO was 11% based on 100 g of SSO according to the results of organic acid
content, Hunter color value, viscosity, and sensory evaluation. The reasonable Fo value for the keeping storage
of SSO was about 4 min. The proximate composition of SSO prepared under the optimal processing condition
was 71.2% moisture, 2.8% protein, 6.9% crude lipid, and 3.2% crude ash. The results of sensory evaluation
suggested that the quality of SSO was superior to that of CSS. However, there was no significant difference
(p<0.05) in sensory evaluation on color between CSS and SSO. The total amino acid content (2,532.2 mg/100
g) of SSO was higher than that of CCS (2,305.7 mg/100 g). The contents of calcium and phosphorus of SSO
were 25.7 mg/100 g and 48.7 mg/100 g, respectively. The calcium content/phosphorus content showed a suitable
ratio for absorbing calcium. The total free amino content and the taste value were 1,040.2 mg/100 g and 151.26,
respectively. The major taste-active amino acids were glutamic acid and aspartic acid.
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Table 1. Formulation for preparing spaghetti sauce with
oyster

Oyster ratio (g/100 g of spaghetti sauce)

Materials

3 6 3 11 13
Oyster 2.9 56 8.2 10.6 12.9
Garlic 14 14 14 14 14
Onion 17.3 17.3 17.3 17.3 17.3
Carrot 5.8 5.8 5.8 58 5.8
Tomato paste 23.1 23.1 23.1 23.1 23.1
Tomato ketchup 17.3 17.3 17.3 17.3 17.3
Salt 1.2 1.2 1.2 1.2 1.2
Sugar 2.3 2.3 2.3 2.3 2.3
Water 28.7 26.0 23.4 21.0 18.7
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Table 2. Proximate composition, volatile basic nitrogen
(VBN) and pH of raw oyster

Proximate composition (%) VBN
Moisture  Protein Lipid Ash (mg/100 g)
798+05 138+01 28+04 19£00 628 161+10

Values are the means*standard deviation of three deter-
mination.
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Table 3. Physicochemical properties and sensory evaluation of spaghetti sauce as affected by oyster ratio

Qyster ratio (g/100 g of spaghetti sauce)

Components 3 6 3 11 3
Lactic acid (mg/100 g) 800 =201 880+ 10° 960+ 20° 990 +20° 1,070+10°
pH 4.2140.01° 4.37+0.02¢ 4.44+0.00° 4.63+0.03° 4.96+£0.02°
Viscosity (cps) 4905+ 15.8° 579.5+21.2° 608.2+12.4° 617.5+8.9° 619.1+£7.9°
L 25.22 +0.56% 24.39+0.23° 23.98+0.47° 25.60%0.22° 25.09 0,56
Hunter col a 22.4240.48° 17.85+0.22° 19.14%0.31° 22.15+0.51° 20.65+0.56°
olr 15.06 £0.24° 14.27+0.21° 13.69+0.25° 15.04%0.05° 14.62+0.39%
AR 76.831+0.24° 76.04+0.19° 76.08+0.73° 7591+0.11° 76.12+0.10°
S Color 3.0+0.0° 2.8+05 31+06° 3005 27404
eV:ﬁlﬁé’n Taste 3.0%0.0° 3304 3.6+0.4° 3.9+0.4° 22405
Viscosity 3.00.0° 3.4+0.4> 38+04° 45%02° 46403

YValues are the means+standard deviation of three determination.
YMeans with different letters within the same row are significantly different (p<0.05).
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Table 4. Physicochemical properties and sensory evaluation

of spaghetti sauce with oyster before and after sterilization
(Fo value=4 min)

Sterilization

Before After
Lactic acid (mg/100 g) 990202 12604307
pH 4.63+0.03° 478+0.02°
Viscosity (cps) 6175897 566.2+12.7°
L 2560+£022°  2587+0.63"
Hunt o a 22150517 20.88+0.48°
nter co b 1504+005°  13.98+0.48"
JE 75.91+0.11° 75.19+0.50°
Sensory Color 3.0£0.0° 29+05%
evaluation Taste 3.0x0.0° 3.2x0.6°
YValues are the meanststandard deviation of three deter—
mination.

?Means with different letters within the same row are
significantly different (p<0.05).
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Table 5. Physicochemical properties and sensory evaluation
of spaghetti sauce with oyster and commercial spaghetti
sauce

Spaghetti sauce
Commercial sauce Sauce with oyster

Proximate  Moisture 765072 71.2+21°
mxm%gon Protein 274017 2.8+0.12
C‘(’“}Il’g(s)‘ 1) Lipid 42+02° 6.9+05"
gV 2 Ash 25+0.1° 32+0.2°
pH 4.48+0.03° 4.78+0.02°
VBN (mg/100 g) 26.4+2.0° 37.0+£09°
L 24.20+0.20° 95.87+0.63"

Hunter a 22.40%1.00° 20.88+0.48"
color b 15.26+0.17% 13.9820.48"
JE 77.55+0.35° 75.19+0.50°

S Color 3.0+0.0° 3.0+0.3*
elnsogy Taste 3.0+0.0° 38405
EVAlIAUON  oyture 3.0£0.0° 3.0+08°

YValues are the means=*standard deviation of three deter—
mination.

"Means with different letters within the same row are sig-
nificantly different (p<0.05).
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Table 63 2t} A3t 1 Al A A €] 2xr) 7hzt
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Table 6. Total amino acid and mineral contents of com-
mercial spaghetti sauce and spaghetti sauce with oyster
(mg/100 g)

Commercial Spaghetti sauce
spaghetti sauce with oyster
Aspartic acid 281.8 (12.2) 3206 (12.7)
Threonine” 589 (2.6) 76.7 (3.0)
Serine 536 (2.3) 715 (2.8)
Glutamic acid 1084.9 (47.1) 756.6 (29.9)
Proline 61.7 (2.7) 91.2 (36)
Glycine 39.4 (1.7) 69.7 (2.8)
Alanine 457 (2.0) 87.8(35)
Cystine 705 (3.1) 85.0 (3.4)
Amino  Valine” 741 (3.2) 122.1 (4.8)
acid  Methionine” - 60.1 (2.4)
Isoleucine” 20.0 (0.9) 91.6 (3.6)
Leucine” 455 (2.0) 97.2(3.8)
Tyrosine 876 (3.8) 1155 (4.6)
Phenylalanine” 248.1 (10.8) 286.4 (11.3)
Histidine 28.2(1.2) 46.3 (1.8)
Lysine” 53.3(2.3) 87.6 (3.5)
Arginine 52.3(2.3) 66.4 (2.6)
Total 23057 (100.0)  2,532.2 (100.0)
Potassium 46121627 334.0+1.8
Calcium 320104 257+0.1
Mineral Magnesium 31.0+0.3 202+0.3
Iron 1.0x£0.0 1.4+0.0
Phosphorus 59.8+0.7 485+13

YThe marked amino acids are essential amino acid.
?Values are the means~standard deviation of three deter-
mination.
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Table 7. Free amino acid contents and taste values of commercial spaghetti sauce and spaghetti sauce with oyster

Taste threshold

Commercial spaghetti sauce

Spaghetti sauce with oyster

Amino acid (mg/100 g)" Amino acid (mg/100 g) Taste value Amino acid (mg/100 g)  Taste value
Phosphoserine - 4.0(0.3” - 5.8 (0.6) -
Taurine - 1.3(0.1) - ' 216 (2.1) -
Phosphoethanolamine - 1.3(0.1) - 8.6 (0.8) -
Aspartic acid 3 96.7 (4.0) 32.23 62.2 (6.0) 22.50
Hydroxyproline - 10.0 (0.9) - 2.7(0.3) -
Threonine 260 17.3(1.5) 0.07 11.8 (1.1) 0.03
Serine 150 17.3(1.5) 0.12 12.3(1.2) 0.06
Asparagine - 78.0 (6.7) - 67.6 (65) -
Glutamic acid 5 774.9 (66.5) 154.98 640.6 (61.6) 116.08
Proline 300 125(1.1) 0.04 24.1 (2.3) 0.08
Glycine 130 1.3(0.1) 0.01 85(0.8) 0.15
Alanine 60 22.4(1.9) 0.37 22.7(2.2) 0.38
Valine 140 146 (1.2) 0.10 16.3 (1.6) 0.10
Cystine - 1.4(0.1) - 0.7 (0.1) -
Methionine 30 09(0.1) 0.03 3.0(0.3) 0.07
Cystathionine-1 - - - 1.9(0.2) -
Isoleucine 90 126 (1.1) 0.14 14.4 (1.4) 0.15
Leucine 190 13.2(1.1) 0.07 154 (1.5) 0.07
Tyrosine - 2.7(0.2) - 4.2 (0.4) -
B-Alanine - 1.6 (0.1) - 6.0 (0.6) -
Phenylalanine 90 17.4(1.5) 0.19 16.8 (1.6) 021
y ~Aminobutyric acid - 21.9 (1.9 - 274 (2.6) -
Ornithine - - - 0.7 (0.1) -
Lysine 50 155 (1.3) 0.31 182 (1.7) 0.32
Histidine 20 4.8(0.4) 0.24 7.10.7) 0.25
Arginine 50 221019 0.44 19.7 (1.9) 0.58

Total 1,165.5 (100.0) 189.35 1,040.2 (100.0) 141.04

UThe taste threshold was quoted from Kato et al. (29).

“The value in parenthesis means g/100 g of free amino acid.
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