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Development of Spaghetti Sauce with Adductor Muscle of Pearl Oyster
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Division of Marine Life Science/Institute of Marine Industry,
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Abstract

This study was carried out to prepare spaghetti sauce with adductor muscle of pearl oyster (SSAM) and
to compare with commercial spaghetti sauce (CSS). From the results of organic acid, pH, hunter color value
and sensory evaluation, the optimal addition ratio of adductor muscle of pearl oyster was 11% based for
preparing SSAM and reasonable Fo value was about 4 min for keeping storage of SSAM. The proximate
composition of SSAM was 69.8% for moisture, 3.7% for protein, 4.2% for crude lipid and 3.4% for crude ash.
SSAM was superior in sensory flavor and texture to CSS. There was, however, no significant difference
(p<0.05) in sensory color between CSS and SSAM. The total amino acid content (3,033.4 mg/100 g) of SSAM
was higher than that (2,305.7 mg/100 g) of CSS and the major amino acids were aspartic acid, glutamic acid,
leucine and lysine. Calcium and phosphorus contents in SSAM were 485 mg/100 g and 27.1 mg/100 g,
respectively. Calcium level based on phosphorous was 1.78, which was a good ratio for absorbing calcium.
The free amino acid content and taste value of SSAM were 989.4 mg/100 g and 141.04 mg/100 g, respectively.
These results suggested that the major taste active compounds among free amino acid were glutamic acid

and aspartic acid.
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Table 1. Formulation for preparing spaghetii sauce with
adductor muscle of pearl oyster

Sample code (g/100 g of spaghetii sauce)

Material
3 6 8 11
Adductor muscle 29 5.6 8.2 106
of pearl oyster

Garlic 14 14 14 14
Onion 17.2 17.2 17.2 17.2
Carrot 58 58 5.8 58
Tomato paste 23.1 23.1 23.1 23.1
Tomato ketchup 17.2 17.2 17.2 172
Salt 1.2 1.2 1.2 1.2
Sugar 2.3 2.3 2.3 2.3
Water 28.9 26.2 23.6 21.2
Total 100.0 100.0 100.0 100.0
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pH U 3|erAMedy|ElA
S_’_ AOCACH (&)el wte} -2 *&%}7}%@&%
-2~ semimicro Kjeldahl®], 2382 A2]3] 34y
Z)u}-e Soxhlet 0.2 z+7} A sleict, 1283, pHE Al &
off 10ufaFe] ©o] L& 713 o}-&- pH meter(691, Metrohm,
Swiss)Z &4l 2, WA g71d 4+ Conway unitE A
43l vl 922 248k
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B = A A A =HA(ZE 2000, Nippon Denshoku Industries
Co., Japan)& o]-43}e] A& g Hunter L, a, b ¥ 4EZ:
< A5} o] W &P Like] 916, agto] 028 ¥
bgkel 2.69o1%dct.

M3 o
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Table 2. Proximate composition, volatile basic nitrogen
(VBN) and pH of adductor muscle of pearl oyster

A A4

Proximate composition (%) VBN
. . " pH
Moisture Protein  Lipid Ash (mg/100 g)

77.3x0.3 16501 19+00 1.6+0.0 633£000 86*2.0

Values are the means+SD of three determinations.

bRy - 7lAlg

Y

g

7} Ax As)sl=
ek A4l 9 trimethlyamine, ¢
FuAdr|E-e] $-&=o pH Y
kol i3t Wslr} ol e @ Qs of
g3l 9lvh(14). o] & ol 45 _
@2l A9 5~10 mg/100 go| Al4lt 2 15~25 mg/100
go]l BE AX 2 30~40 mg/100 go] ¥ 2712, 50 mg/100
g ool A E BFHE 2 olvh14). ole} 22 A st

oo} Hol B AAE £x9 SE A2 A= 2
F2 dFe g A Aow fadsEgcl

20
hue)
=

N,

Lo

Ag 2ol 2 =
[e]

A
5
Qo
£ He
L
flo
ol
L

[e]

i broN
:\"L i
W
ok
o
N
i)
b
o
e,
1o

e

o
run:

ox

JetiA

N

ity

£y

!

He

s,
[o

o) SF Eylzol WE Ar0| ME EM
27| N7 rhekell wE 2vbllel sne] Ak
PH, A% 8 357 Ake] Ak Table 35} Rch A4 ALz
HFE 3% A7kt A F2] 75 522 mg/100 gol L,
ib}ﬂ—"‘ olirt FIMAASE Frlete AE IJr‘E}lﬂ o,
HFE 11% A7 AE2 ¢ 1039 mg/100 g& viehd
KAt OM ol 2~ AE drznell te] AT Hrhefel
FVEFE F7)4b FEkol S e AL ATl Tirs el
= =¥ :y;ﬂo] 79 A Y 2 & Tgﬂﬂq Ao 7
frels ozl 7] diolet R k(5. AP s zeig
23 A ] o] A%E A7) ATt F74Eel uet oF
74 Zrbste =l S E Ao

Az AT Arpede] 2 29 A g 2229 pHi

5 3% H71ak AlE2| A9 pH 4352 A4 A Fo| 'H"’hﬂl
Az, S g AHrleke] FUME4E Frlsle A S el
ol HFE 119% M7 AF A+ DH 468 vrehl e},
W}EW HFE 3%2 A7 AF2 75 A AEe 83
a3l ol Bl w2 6% °]4 X*ﬂﬂ ANE2] 75 FAHd
AlEo E SFEACH16). dubA o2 Al Ee] pHY|F 45% 7]
Fog ol vd Y& AL Clostridium botulinum™F 72 U
a4 Aol FAle] ol A ol E g AuAE R
A 2akgo] Thedtut, AFS] pHIF ol Bl =2 A5 o

Table 3. Physicochemical properties and the results of sensory evaluation of spaghetti sauce as affected by added ratio

of adductor muscle of pearl oyster

Sample code

3 6 8 11

Titratable aciditv (mg/100 g) 522+28 75.6+32 889+18 1089422
pH 4.35+0.00 451+0.03 459+0.00 468+0.03
L ATT+0.25 25.75+0.48 25.27+0.24 24724051
Hunter col a 23.48+0.33 23.41+0.70 93.02+0.12 91.78+0.36
unter: color b 15.22+0.20 15.32-0.28 14.89+0.12 14.66+0.36
AE 77.29+0.30 76.39+0.37 76.60+0.26 76.46+0.40

Sensory Color 3.0x0.0* 3.2+04° 29+05° 271057
evaluation Taste 3.0%0.0° 3.3£0.5> 3.7£0.3° 45+0.3

Sample codes (3, 6, 8 and 11) are the same as shown in Table 1.

Values are the means*+SD of three determinations.

Means with different letters within the same row are significantly different (p<0.05).
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AFzN F 2948 L2xe] AFAE AF AE 7]
B, JAr FAE o Axpe g d AFe] 2t
24.72, 21.78, 1466 B 7646013, A A 8] F A|Fo] =z}
24.98, 20.01, 13.55 & 75.26 S-olol A, Abd Al AF A9
2ol 7F it o9} o] AbgA ] FA Foll Azo Wi
7F A9 " AL HA3 A Foll Ak Wzl 23
= 9l7] o Folzl ek o).

AR kA Bolg EH oz AR (Fo 3 4%) AF
AFzAN AT AFAE axo) it T ALE AAE

Azt Azl vlo| A xol(5% F2£3)71 AX=HA] str},
& AFExZH aiF ATHAE| 249 o 71X 2 54
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Table 5. Physicochemical properties and the result of sen-
sory evaluation of spaghetti sauce with adductor muscle of
pearl oyster before and after sterilization (Fy value = 4 min)

Sterilization

o] AEER Wl A ke A=Ak B Before After
5 = L x)= = B : idi
2% v} 912, Han 5(20)2 & 71893 529 Fo & Titratable acidity 108.9+2.2 120.043.0
(mg/100 g)
Table 4. Viable cell and coliform group counts of spaghetti L 24.72+0.51 2498+0.18
sauce with adductor muscle of pearl oyster as affected by 1 ) a 21.78+0.36 20.01£0.28
Fo value unter color 14.66+0.36 13552038
Fo value (min) 4E 76.4610.40 75.26+0.48
Components
4 8 12 16 Sensory Color 3.0x00° 27+05°
Viable cells (CFU/g)  NDV ND ND ND evaluation Taste 3.0+0.0° 29+05°
Coliform group ND ND ND ND Values are the means*SD of three determinations.

(MPN/100 g)
YNot detected.

Means with different letters within the same row in sensory
evaluation are significantly different (p<0.05).
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Table 6. Comparison of physicochemical properties and re-
sults of sensory evaluation of spaghetti sauce with adductor
muscle of pearl oyster and commercial spaghetii sauce

a4 - A4

oL

SR EREER

Table 7. Total amino acid and mineral contents of commercial
spaghetti sauce and spaghetii sauce with adductor muscle
of pearl oyster (mg/100 g)

Spaghetii sauce

Components Commercial Sauce with adductor

sauce muscle of pearl oyster

Proximat Mboisture  76.5%0.7 69.8+09
mmg“s?t;  Protein 1.9+0.1 3.740.1
?0?1180 ) Lipid 42+02 42403
g e Ash 25%0.1 34%0.1

pH 4.48+0.03 462+0.02
VBN (mg/100 g) 26.4+2.0 425%19
Ex-N (mg/100 g) 2869t125 226.2+95

L 24.20£0.20 24.98+0.18

Hunter a 22.40+1.00 20.01+£0.28

color b 15.26+£0.17 13.55+0.38

AE 7755+£0.35 75.261£0.48

Sensory  Color 3.0£0.0° 3.0+0.3°

evaluation Taste 3.0x00° 45+05°

Values are the means+SD of three determinations.
Means with different letters within the same row in sensory
evaluation are significantly different (p<0.05).
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Fz2/N £27b 2261 mg/100 g2, Als .
mg/IOO goll »iake] wigieh, Adad A f‘#%}ﬂr HEAA
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Spaghetii sauce with
adductor muscle of
pearl oyster

Commercial

Amino acid ..
spaghetii sauce

Aspartic acid 281.8 (12.2)” 3994 (13.2)
Threonine' 589 (2.6) 92.8 (3.1
‘Serine 53.6 (2.3) 95.0 (3.1)
Glutamic acid 1,084.9 (47.1) 911.2 (30.0)
Proline 61.7 (2.7) 80.0 (2.6)
Glycine -394 (1.7) 146.3 (4.8)
Alanine 457 (2.0) 1414 (4.7)
Cystine 705 (3.1) 1105 (3.6)
Valine" 741 (3.2) 134.8 (4.4)
Isoleucine” 20.0 (0.9) 51.1 (17
Leucine” 455 (2.0) 996 (3.3)
Tyrosine' 876 (3.8) 119.4 (3.9)
Phenylalanine” 248.1 (10.8) 204.6 (9.7)
Histidine 282 (1.2) 1109 3.7
Lysine” 53.3 (2.3) 111.2 (3.7
Arginine 52.3 (2.3) 1353 (4.5)
Total 2,305.7 (100.0) 3,033.4 (100.0)

1 . . .

"Essential amino acid.

) . . . ..
"The values in the parentheses show amino acid composition.

Z™ AFxIN HFE ATAE| 2200 F ofo|pt W 2
7|3

HA x| Az @ AgHT AF2N A5 294
¥ 4229 F o}w|pAb 3Heke Table 73} 2t} & olm| ik

o
54500 Aolr) Yo, ool 3
Z7 A27F 3033 mg/lOO gl & AlF £2~9] 2305 mg/100
goll Wlaho] e} 8 PACkE LA 28] Ffel B
AFel F AE 2% glutamic acid, aspartic acid ¥ phenyl-
alanine 5o, o1 &9 AA FAu &L AF2A HF
23 A "*—4 ¥ 529%F vebdo], Alg Ao
70199l B]3}ed = el Fote} 34, tryptophang A9
g oAl ghepe] ¢ AF2 AT AFAE Lo
U Al 2o A 259% 2 21.8%F dhehdidoh
AFFoN G 29AE an g /‘I‘J‘Jr a8l F71A e
< Table 8% zZv} Z-F-2] =2 AF27 A5 2514
Table 8. Mineral contents of commercial spaghetti sauce

and spaghetii sauce with adductor muscle of pearl oyster
(mg/100 g)

Spaghetii sauce with

Mineral Comrr}f:rcial adductor muscle of
spaghetii sauce
pearl oyster
K 4679+49 302.0+2.6
Ca 320+04 485105
Mg 31.0+03 181+0.2
Fe 1.0+0.0 0.3+0.0
P 59.8+0.7 271+1.2

Values are the means of three determinations.
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Table 9. Free amino acid contents and taste values of commercial spaghetti sauce and spaghetii sauce with adductor muscle
of pearl oyster

Commercial Spaghetii sauce with adductor
. . Taste spaghetii sauce muscle of pearl oyster
Amino acids threshold — —
(mg/100 g)V Composition Taste Composition Taste
(mg/100 g) value (mg/100 g) value
Phosphoserine - 40 (0.3 - 49 (05) -
Taurine - 1.3 (0.1) - 20.2 (2.0) -
Phosphoethanolamine - 1.3 (0.1) - 8.6 (0.9) -
Aspartic acid 3 96.7 (4.0) 32.23 67.5 (2.8) 22.50
Hydroxyproline - 10.0 (0.9 - 3.4 (0.3) -
Threonine 260 17.3 (1.5) 0.07 89 (0.9 0.03
Serine 150 17.3 (1.5) 0.12 9.3 (0.9) 0.06
Asparagine - 78.0 (6.7) - 735 (74) -
Glutamic acid 5 774.9 (66.5) 154.98 580.4 (58.7) 116.08
Proline 300 125 (1.1) 0.04 23.8 (2.4) - 0.08
Glycine 130 1.3 (0.1) 0.01 20.0 (2.0) 0.15
Alanine 60 22.4 (1.9) 0.37 227 (2.3) 0.38
Valine 140 146 (1.2) 0.10 146 (15) 0.10
Cystine - 14 (0.1) - 0.9 (0.1) -
Methionine 30 0.9 (0.1) 0.03 2.2 (0.2) 0.07
Isoleucine 90 126 (1.1) 0.14 13.3 (1.3) 0.15
Leucine 190 13.2 (1.1) 0.07 136 (1.4) 0.07
Tyrosine - 2.7 (0.2) - 3.1 (0.3) -
B-Alanine - 1.6 (0.1) - 5.7 (0.6) -
Phenylalanine 90 174 (15) 0.19 185 (1.9) 0.21
7 ~Aminobutyric acid - 219 (1.9 - 245 (2.5) -
Lysine 50 155 (1.3) 0.31 16.1 (1.6) 0.32
Histidine 20 4.8 (0.4) 0.24 5.0 (0.5 0.25
Arginine 50 221 (1.9 0.44 289 (2.9) 0.58
Total 1,1655 (100.0) 189.35 989.4 (100.0) 141.04

YTaste threshold were quoted from Kato et al. (22).
The value in parenthesis means g/100 g of free amino acid.
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mg/100 g B} ghom, AF320 5 2uAE a7 Aote F2 AAZE 5o AA7F b E ofvlicatel vl
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