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Development and Quality Characteristics of Seasoned Dried Pen Shell
Atrina pectinata Adductor
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To develop the high-value added seafood products from a regional speciality seafood, the seasoned dried pen shell
Atrina pectinata adductor (SDPA) and seasoned smoke-dried pen shell adductor (SSPA) samples were prepared, and
their optimal processing conditions, quality metrics, and shelf-life characteristics were examined. SDPA and SSPA
samples were produced by thawing of frozen pen shell adductor, and cutting it into 6-7 mm slices, hot-air drying
(607, 20 min) or smoking (110C, 20 min), seasoning (4 C, 12 h) with seasoning powder (60% sorbitol, 15% su-
crose, 16% salt and 9.0% monosodium glutamate), hot-air drying (60 C, 3 h), torching, vacuum-packaging in a lami-
nated plastic film bag, heat treating with hot-water (857, 15 min), and cooling. The moisture content of SDPA and
SSPA samples was 44.5 and 43.0%, respectively, and the water activity was 0.845 and 0.842. The total amino acids
in SDPA and SSPA samples were 20,986.8 and 21,312.4 mg/100 g, respectively, and the major amino acids in both
products were aspartic acid, serine, glutamic acid, proline, glycine, alanine, valine, leucine, phenylalanine, lysine and
arginine. The primary minerals were Na, S, K and P. Incubating tests indicated that the quality of SDPA and SSPA
samples was maintained for 30 days of storage.
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A% Aaro] R7E) 71 Q= A olch. 2 7kx] 7] 2o Tl
3t A= 7] 270 9] A4 2 A3 (Hong et al., 2002) 2.2 7] 27}
7HERANES: 0] 83k A Zho] AlZ(Kang et al., 1994), 7] %71
chil 2] 7}Ee)Eo] Al W 97| 4dE(Cha et al., 1995; Cha
and Kim, 1995), 7|27l £-3159] oA 325 A& oA (Park et
al., 2005), 7|27 &22(Cho et al., 2012) ¥ 7|70 95 &5
221320 A 2(Kim et al., 2014)0]] 3t E3] S0 o] A]
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T = 7 ol Wt A= A 48y vl glck. whet
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20]skeh 207k B 7| 270 = 23 S 25 HAlS
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 PE/PVDC/CPP (12 umv/15 um/50 um) 2 Z&ZepAe] 5h9
Ao A= FA st 2324 T 85T lA 1583 9%
At 9 gdste] 71270 35 2u] A E(seasoned dried pen
shell adductor, SDPA)¥} 1] A|#(seasoned smoke-dried
pen shell adductor, SSPA)S A =3} L] o|uf £H]5-2 A2
3t H7FE recipet 2AJH|= 9% 08 AH Qo A7HEY]
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AubA]EO] 2 AJ-S AFH(KSFSN, 2000a)0] whe} 45 dhek
= , 2 SRS semi-micro KjeldahlH,
A A2 Soxhlet, i IS A4 9o o= 45}
ol
AX

PH, $l4e7|2A, ofol=EA 2 TBA &

pHE= Alze] oF 10859 & 71| 23t ok pH
meter (Accumet Basic, Fisher Sci. Co., USA)2 &73}%11,
== F A (Salt meter ES-421, Atago Co., Japan)= =73}
St} 3 7] - A(volatile basic nitrogen, VBN) += Con-
way units AR&-5h= 1] SR (KSFSN, 2000b) 2.2, o] 1
Z4(NH,-N)+= Formol 2#}7%(Ohara, 1982a)°. & Z75}9]
11, TBA %J(thiobabituric acid value)> Tarladgis et al. (1960)
of 45715702 24e3.
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ometer Compac-100, Sun Sci. Co., Japan)Z A|25 Ads}
=l 283t skg(kg) 2 &2 YER It AJAIEL] 3 Az
et L ZH(EE), a ZH(EME), b ZHEHE) U AE Zh(color
difference, A2} 2| A| A 2}A|(ZE-2000, Nippon Denshoku
LTD., Japan)= =43}5t}. o|uf 39 TH(standard plate)2]
L,a@ b 7171 96.83, -0.42 2 0.630]91 11, 42 43] o]
7} BHESE S Ptk o &2 YER gt
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Fotu| A2 A28} 6.0 N HCI 892 ¥ o] heating block
(HF 100, Yamato Co., Japan) 2.2 24A]7F 23| A17] & 7HHA
2314l sodium citrate buffer (pH 2.20, 0.20 M)2 -85 5 o}
u| = Ab A5 B4 7 (Biochrom 30, Biochrom. LTD, England)
2 2SI TS AR AAIE F2 55 d2E A
2 HNO, -§-912 7}l 554]+3l(Ohara, 1982b)A]%] - ashless
filter paper (Toyo 5B, Toyo Co., Japan)= o]¥}s}o] ATk
2 483t o2 inductively coupled plasma atomic emission
spectrometer (ICP, Atomscan 25, TJIA Co., USA)E K, Ca,
Mg, Na, Fe, Zn, P, Cu, Se ¥ S 5-9] 7143} Pb, Cd 52 &+
sl B TS BAsr,

AARO| & [2lotn|cit Y RI|0l2

Al&of 3ufEEe] 70% ethanol &-94Z 7}sto] 4 7](Ultra



634 g2 - 3

Turrax T25, IKA, Janke & Kunkel GmbH & Co., Germany)
2 A8k 5 1587 A4 (5,000 g) FRATE. o] /54t
o] 22+& 23] ¢ HhEsto] 2 A5HS Hof s 53 &
EReR YT AETIAT, of7]o] AT Sla) 5-sulfo-
salicylic acidE 10% A Z7Fsto] a125) W8t o2 o1}
sto] Fejotu|icAl W H7jo]e 248 AAR OB AMESIY]
o} frefobu] Al 9 T SkehE-2 Alddl 9 SR A 25k Al &
AAEL oAk 23l 79l A 78 o} 0.20 M lithium citrate
buffer (pH 2.20)2 #A-8-3}0f ofu]ic Al A-5-54 7] (Biochrom
30, Biochrom. LTD, England)& 545191t} F17]0] &2 A| &
)220 A5 HNO, $91& 71 <+41H5)(Ohara, 1982b)]
71 % 273} Eol3k uhw] © 2 K, Ca, Mg, Na, Fe, Zn, P, Cu,
Se W S 50| R7jo] & kg BAs.
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AR AlEE R0 Al ESAIE(KFDA, 2017a)0] ot
2} A 4| & SDPA 9 SSPAS- 37 + 110 9] 3-27](OV-175, John-
sam, Co., Korea)ol|A] 3047t B2 &, Ao A 19U7F =7}
2 ASHHA AJAIE Wl A E S ARSI 8] 2
Zo] WA T WEEo] A djofl= Al FHCRE FAS
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SAAY] A= SPSS system (Statistical Package, SPSS Inc.
USA)S 0]835F9] ANOVA test W Duncan’s multiple range
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Table 1. Changes in water activity of the seasoned dried, and seasoned smoke-dried pen shell Atrina pectinata adductors (PA) as affected by

sorbitol and seasoning powder

Sample’ Sorbitol (%) Seasoning
0 5 10 15 20 powder?

1st hot-air dried PA 0.956+0.004%  0.950+0.001*  0.941+0.002°  0.932+0.002¢  0.920+0.002° 0.913+0.002

Hot-smoked PA 0.946+0.005°  0.946+0.003*  0.941+0.002°  0.935:0.002°  0.926+0.003° 0.917+0.003

'Hot-air drying condition: 60C, 20 min, Hot-smoking condition: 1107, 20 min. ?Formula of seasoning powder: sorbitol 60.0%, sucrose
15.0%, NaCl 16.0% and MSG 9.0%(w/w). “Means with different superscript in the same row significantly differ at P<0.05.



7127 95 20| SRAEY Alx 9 F4 635

Table 2. Changes in water activity (Aw) and texture characteristics of the seasoned dried, and seasoned smoke-dried pen-shell Atrina pecti-
nata adductors (PA) as affected by 2nd hot-air drying

2nd hot-air drying time (hrs)
Sample’
0 1 2 3 4
A Seasoned dried PA 0.913+£0.003* 0.911£0.0022  0.892+0.0022 0.845+0.001% 0.840+0.002°
W

Seasoned smoke-dried PA  0.917+0.0022 0.913%0.002% 0.895+0.001¢ 0.842+0.001** 0.838%0.002°
Sensory? evaluation Seasoned dried PA 3.2+0.12 3.4+0.12 3.840.2° 4.2+0.2° 4.240.3°
(texture) Seasoned smoke-dried PA 3.5+0.3¢ 3.7+0.3° 4.240.2° 4.5+0.2° 4.3+0.1°

'Refer to the comment in Table 1. 25 scale score : 5, very good; 4, good; 3, acceptable; 2, poor; 1, very poor. **Means with different super-
script in the same row significantly differ at P<0.05.

Table 3. Proximate composition and water activity (Aw) of the seasoned dried, and seasoned smoke-dried pen shell Atrina pectinata adductor

Proximate composition (g/100 g)

Product’ - - — Aw
Moisture Crude protein Crude lipid Ash

Raw 73.2+0.2° 11.4£0.5% 1.2+0.22 2.240.0° 0.960£0.003°

SDPA 44.5+0.12 21.3+0.3° 1.7+0.1° 4.8+0.1° 0.84510.0022

SSPA 43.00.22 22.0+0.2° 1.8+0.2° 4.910.1° 0.842+0.0022

ISDPA, Seasoned dried pen shell adductor; SSPA, Seasoned smoke-dried pen shell adductor. *®Means (n=9) with different superscript in the

same column significantly differ at P<0.05.

2 22.0%2 YE 530 ul§] ok 2u), 181 B8 FHFe A
7het Aldat g o2 el Am si5of ulal 26 o4k 5
7Fetget.

A7 7]27) 93, AAIE SDPA 2 SSPAS] pH, 34 47
A W o)A A RS % §‘ AH= Table 49} 2t} pH
= A SDPAS] 79 7.06 0.5 7 3529} 2fo] 7} gla= 'E
™, A&l SSPAE 5952 o] Aaletd g o= quio'_x%

l‘

O

Z 97145 EAR R %i“ﬂ 7108 202 ARk, %
A7 A 4 ke 717H 154 9 11.5mg/100 gO =2 Y v

_l:lo

,ole 8 E iy 5
Aol P v‘i—éﬁﬂﬂ A A7 =E=0 S7Fd AR

] gFo] B2 AJA|EL] WA ol wjR|= Pk
AZFEIh, A A|Z SDPAS} SSPAS] a3+ A 3
JBo] S gopm| Al RS A A 0 2 oF 4= 9l o}
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Table 4. pH, volatile basic nitrogen (VBN) and NH,-N contents
of the seasoned dried, and seasoned smoke-dried pen shell Atrina
pectinata adductor

Product' pH VBN (mg/100 g) NH,-N (mg/100 g)
Raw 7.03+0.01° 8.8+0.4° 291.2+13.42
SDPA 7.06+0.00° 15.40.1¢ 460.8+7.1°
SSPA 5.95+0.012 11.5+0.2° 481.2+10.2°

4812 mg/100 g© = FZ5}90c}. o] H7}ek MSGE} 20
we SR 53 ATk gl S71e Ao FYEN,
KAL) ot 4 TS §-01719] Ho]7} G ATHP<0.05).
A= 7127) 9j5, AJAlE SDPA 9 SSPAS] TBA #F, U5t
Mler 2 AdeEe =43 A= Table 52+ 2t} TBA %
& Z0|21422) SDPAS] 7% 2l |50l vla) | 571
o b, 20| A SSPAL 71e] 71a1) Qb ol
79| A4Sl A-g(Park et al.,

TAReIA B2 wHA sl

2000b)°] 71313+ A0 & o] 3t ‘sz o At
= R aol T SERESR YAt bk oA 8
A|E-0) TAOFY A FAFo] 2 oJBkS B A o & AzbE| ) 2
2= UubN|ate] 7 YE 54 gl (4.2-4.7) < 10°CFU/g,
SDPA= (1.2-3.1) x 10° CFU/g, SSPA%= (2.1-5.2) x 10° CFU/
gO 2 okt 74l o= AE AR, T U Akt

Ul wwd X 2o =

ofel] 3 F2kAgto] AR AFEEIRLY] o, & AlEE2

Table 5. Thiobarbituric acid (TBA) value, viable cell count and
shearing force of the seasoned dried, and seasoned smoke-dried
pen shell Atrina pectinata adductor

et S e e
Raw 0.021+0.0012 (4.2-4.7)x10% 377+13°

SDPA 0.100+0.002¢ (1.2-3.1)x10%®  3,718+55°
SSPA 0.032+0.000° (2.1-5.2)x10%  4,750+38°

ISDPA, Seasoned dried pen shell adductor; SSPA, Seasoned
smoke-dried pen shell adductor. **Means with different superscript
in the same column significantly differ at P<0.05.

ISDPA, Seasoned dried pen shell adductor; SSPA, Seasoned
smoke-dried pen shell adductor. **Means (n=9) with different su-
perscript in the same column significantly differ at P<0.05.
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Al gle AR Helrh Z AR A4S gl evg= &
73t A3t SDPAS} SSPAS] e 717} 3,718 W 4,750 g
o= i g5 Hlsf 108 o] = e, o Als 7t
= 20| EAF Aol tha w3tk o= AlF Al 5 1=
27t & QIS ST o] giido] 8 gloln, 53] 2u|&
AlEo] 7B Eddoll ofgt EZu|uto] 3 do] 227 ol A
T3] 7]0f5t 3l A o= 7= Q). whebA £ SDPASF SSPA
= Azt T4, 7 Foll ot & 22 9] S Hol 34t
| FEAEC R S| AdAlEel vl 4ot A Al
Uiz glo] ZelEgich

AAIE SDPA Bl SSPAS] - oAt Bl 2714 Ffs =
A5k Z3k= Table 6, 72} 2k, Aok & SR 217
20,986.8 4 21,312.4 mg/100 g© =2 F AZ 7Fe] & ofuli
Ab el Bl 2449 Abol= 7 9] glglom, glutamic acid (22}
3,474.8 4 3,765.7 mg/100 g), aspartic acid, serine, proline,
glycine, alanine, valine, leucine, phenylalanine, lysine % ar-
ginine?] g=Fo] Wkt Glutamic acid®] -9 i 20|=
2 H7IRE MSGefl Al 71915 Aoz ke, At ofm ik
S5 35 e o] Jlo] FeFetAlQl Wl A m- ek

Table 6. Total amino acid contents of the seasoned dried, and sea-
soned smoke-dried pen shell Atrina pectinata adductor

(mg/100 g)
. . Product’
Amino acid
SDPA SSPA

Aspartic acid 2,172.0 2,237.1
Threonine 991.2 1,031.9
Serine 1,036.4 1,059.5
Glutamic acid 3,474.8 3,765.7
Proline 1,250.8 1,196.6
Glycine 1,022.0 1,102.8
Alanine 1,359.2 1,361.4
Cystine/2 86.8 62.3
Valine 1,071.6 1,008.1
Methionine 539.2 567.6
Isoleucine 837.6 873.3
Leucine 1,798.7 1,783.8
Tyrosine 521.6 4471
Phenylalanine 920.0 1,002.9
Histidine 4345 459.5
Lysine 1,852.5 1,732.3
Arginine 1,617.9 1,620.5
Total 20,986.8 21,3124

2= 9]2jc}h. SDPA U SSPA Q] 517]7 242 Nav} 2+2F2,094.5
22,1363 mg/100 g0 & 7} Weokon, o @ 7hed X ]
SARAE9] flavor Aol S PR S7F602.5 H 622.5
mg/100 g & o= eF-E o] 9ISl 71 9] K W P 55 o]
=] ALSlt S& A7} wol A2 o Rk Tt A 4]
F9] ghiu} et WA S Hdshs RO AJAIE S
S| FEFo & Hol i AFE9] g WAl 2 7 F o)
Bof| Ats] Woldk Ao Holrh kA {84 F3421 Pb
S G Al 27 0.2 mg/100 g ofsk= =] AT B 9 F
o] Pb Z73]-871(2.0 mg/kg o3}, A=7])ol Agstd e
H(KFDA, 2017b), Cd= A% A] 4Tk

7|27 i3 =0| Z7EMS2 Holg:

AR B TV B 03 Bl RS frejoulate) ke
2 Table 83} Zro] & 7|27 357} 890.6 mg/100 g, AlA)|
% SDPA ¥ SSPA= 717} 1,302.5 ¥ 1,364.5 mg/100 g&. =
% A1 F 7b0) greloful At g 2joli= 71| §191e). SDPA 2
SSPA2] 2 f-2lotn|=Alo 2= glutamic acid”} 316.0 2
320.5 mg/100 g& 2 714 Wk, the-o| B-alanine (303.7 2
330.1 mg/100 g), taurine (182.8 & 173.3 mg/100 g), arginine
(170.9 2 170.5 mg/100 g), glycine (110.4 % 115.3 mg/100
g) 2 alanine (100.4 2 100.2 mg/100 g) <=0t} S2jo}u]
1=AF 3 glutamic acid, proline, glycine 2! alanine= o £4 &
u] Al ofu] Ak o 2 oA QITh(Kim, 1985). SDPA ¥ SSPA
of §rejoful it o] = ghzto] vla| oz obhal wok

<, ol A= % EAA A =2o] Faghe] w05 A

Table 7. Mineral contents of the seasoned dried, and seasoned
smoke-dried pen shell Atrina pectinata adductor

(mg/100 g)

Mineral Product

SDPA SSPA
Ca 31.2+0.1 36.60.1
K 472.8+4.9 492.5+0.7
Mg 69.840.3 65.5+0.1
P 235.1+2.2 227.8+0.1
Na 2,094.5+9.4 2,136.3+3.1
Fe 28.5+0.1 24.2+0.1
Zn 22.2+0.1 24.7+0.1
Cu 0.3+0.1 0.2+0.0
Se tr? tr
S 602.5£16.9 622.5+11.1
Pb 0.210.0 0.24£0.0
Cd ND ND

ISDPA, Seasoned dried pen shell adductor; SSPA, Seasoned
smoke-dried pen shell adductor.

ISDPA, Seasoned dried pen shell adductor; SSPA, Seasoned
smoke-dried pen shell adductor. 2tr, Trace.
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Table 8. Free amino acid contents of the seasoned dried, and sea-
soned smoke-dried pen shell Atrina pectinata adductor extracts

(mg/100 g)
) ) Product?
Amino acid' Raw
SDPA SSDA

Phosphoserine 6.3 ( 0.7) 22( 02) 9.0 ( 0.7)
Taurine 156.0 ( 17.5) 182.8 ( 14.0) 173.3 ( 12.7)
Urea 703( 79) 276( 21) 301( 22)
Aspartic acid tre( - ) 0.3 ( 0.0) 0.6 ( 0.0)
Hydroxyproline 5.5 ( 0.6) 75( 0.6) 9.8 ( 0.7)
Threonine 108 ( 1.2) 09( 01) 145( 1.1)
Serine 33 ( 04) 53( 04) 56 ( 04)
Glutamicacid  63.4 ( 7.1) 316.0 ( 24.3) 320.5( 23.5)
AAAA 0.2( 0.0) 1.8 ( 0.1) 39( 0.3)
Proline 230( 26) 363( 28) 349( 26)
Glycine 874 ( 9.8) 1104 ( 85) 1153 ( 8.4)
Alanine 674 ( 7.6) 1004 ( 7.7) 102.0( 7.5)
AABA 06 ( 0.1) 0.5( 0.0) 0.7 ( 0.1)
Valine 1.1( 0.1) 22( 0.2) 23( 0.2)
Cysteine 15( 0.2) 14 ( 0.1) 16 ( 0.1)
Methionine 16 ( 0.2) 1.5( 0.1) 1.8 ( 0.1)
Cystathionine 1.3( 0.1) 09 ( 0.1) 1.0( 0.1)
Isoleucine 0.7 ( 0.1) 1.2( 0.1) 1.2 ( 0.1)
Leucine 1.0( 0.1) 14 ( 0.1) 20( 0.1)
Tyrosine 06 ( 0.1) 22( 0.2) 28 ( 0.2)
B-Alanine 221.3 ( 24.8) 303.7 ( 23.3) 330.1( 24.2)
Phenylalanine 0.7 ( 0.1) 1.6 ( 0.1) 1.8 ( 0.1)
GABA 09( 0.1) 34 ( 0.3) 45( 0.3)
Ethanolamine 16 ( 0.2) 14 ( 0.1) 1.2 ( 0.1)
Ammonia 25( 0.3) 6.9 ( 0.5) 8.8 ( 0.6)
Ornithine 1.0 ( 0.1) 1.5( 0.1) 14 ( 0.1)
Lysine 33( 04) 6.2( 0.5) 8.8 ( 0.6)
Histidine 36( 04) 41 ( 0.3) 45 ( 04)
Arginine 153.7 ( 17.3) 1709 ( 13.1) 170.5 ( 12.5)
Total 890.6 (100.0) 1,302.5 (100.0) 1,364.5 (100.0)

'AAAA, o-Amino adipic acid; AABA, o-Aminobutyric acid,
GABA, y-Aminobutyric acid. 2SDPA, seasoned dried pen shell ad-
ductor; SSPA, seasoned smoke-dried pen shell adductor. 3tr, Trace.

(973.3 ¥ 1,030.3 mg/100 g), S (337.5 4 368.8 mg/100 g) &
K (176.6 ¥ 187.6 mg/100 g)2] $HaFo] Wekom, =7 g0
H]al K= ok 743t uhH, Nao} S©] sHeke 27)514it}. Na
L A7)l AY o] oJgko i S+ taurine¥} cystine 5 gr&tofu]
weAto] £91 9 712 5 RalE o] £717 Fo2 Ak, =
710] & H4E ZFNa, KU “‘ P52 feloti| AR, IMP (inosine
monophosphate)?} Bl&o] 4HE0] =8 AuddECR
2] #] QlthH(Hayashi et al., 1978; Park et al., 2000c).
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e J&%%El 2] etk =3k W85 = FAEo|U I 5ol
Hl—xns].x] O}OT—"Y X%AMH—;HE (o) z] o]. 1:]-

7FeA%; - SDPA Y SSPAS] =1 =), R, 3t

Table 9. Inorganic ion contents of the seasoned dried, and seasoned
smoke-dried pen shell Atrina pectinata adductor extracts

(mg/100 g)

Inorganic ion Raw Product

SDPA SSPA
K 208.9+1.7 176.611.1 187.6+0.8
Na 231.2+0.8 973.3t1.5  1,030.3+4.2
P 47.4+01 32.310.2 43.8+0.1
Mg 14.7+0.1 13.740.1 10.640.1
Fe 14.8+0.1 16.1£0.1 19.540.1
Ca 1.9+0.1 5.1+0.1 7.1+0.1
Zn 1.120.1 1.620.1 1.5+0.1
Cu 0.340.1 0.340.1 0.240.1
Se 0.1£0.0 ND ND
S 308.3+0.7 337.5£3.1 368.8+0.8

ISDPA, Seasoned dried pen shell adductor; SSPA, Seasoned
smoke-dried pen shell adductor. ND, Not detected.

Table 10. Changes in viable cell count, packaging test of the sea-
soned dried, and seasoned smoke-dried pen shell Atrina pectinata
adductor during incubating test at 37+1C

Product! Storage  Viable cell Appearance Packaging
day  count (CFU/g) test internal test
0 (1.2-3.1)x10°  Normal Normal
SDPA
30 (0.9-2.0)x10°  Normal Normal
0 (2.1-5.2)x10°  Normal Normal
SSPA
30 (0.7-3.5)x10°  Normal Normal

ISDPA, Seasoned dried pen shell adductor; SSPA, Seasoned
smoke-dried pen shell adductor.
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gl 2 IS ot Ao & AZE ST ¢ A A A0 2 LESITE SDPA HA] AZho] WstE-2 Zu Ao
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7124174 % SDPA 3! SSPAS] pHo} A% 9] M 3} 7124174 - SDPA 3! SSPA ] Aehe ) 52 5/ 2] H3}
= A2 A 2 27 3F A= Table 129} it pHE= AJZ 2 2 2235 A3} Table 137} 2}, Aohe] 2 oF A& n= ok
F7FAR 5 o7 AT 717k mE f-0lF] Afol= T 7kt 43S BT, ol A BF A 5

Table 11. Changes in moisture content, Aw, volatile basic nitrogen (VBN) content and TBA value of the seasoned dried, and seasoned

smoke-dried pen shell Atrina pectinata adductor during incubating test at 37+1 C

Product! Storage day Moisture (g/100 g) Aw VBN (mg/100 g) TBAvalue (O.D.)

SDPA 0 43.5+0.12 0.845+0.0022 15.4+0.1° 0.100+0.002°
30 43.0£0.12 0.841+0.0012 17.6£0.1° 0.114+0.002¢

SSPA 0 42.4+0.22 0.842+0.0032 11.5+0.22 0.032+0.0002
30 41.5£0.22 0.840+0.0022 12.3+0.12 0.036+0.0012

'SDPA, Seasoned dried pen shell adductor; SSPA, Seasoned smoke-dried pen shell adductor. “*“Means with different superscript in the same

column significantly differ at P<0.05.

Table 12. Changes in pH and color values of the seasoned dried, and seasoned smoke-dried pen shell Atrina pectinata adductor during

incubating test at 37+1C

Color value
Product' Storage day pH
L a b AE
SDPA 0 6.46+0.02° 43.510.2¢ 1.420.1¢ 8.240.3° 53.940.32
30 6.19£0.01° 40.4£0.3° -1.740.2° -1.5£0.12 57.31+0.3°
SSPA 0 5.95+0.002 34.5£0.3° 0.6+0.1° 6.8+0.3¢ 60.8+0.4¢
30 5.77+0.022 32.9+0.22 -0.1£0.0° 1.5£0.1° 63.2+0.3°

ISDPA, Seasoned dried pen shell adductor; SSPA, Seasoned smoke-dried pen shell adductor. *‘Means with different superscript in the same

column significantly differ at P<0.05.

Table 13. Changes in shearing force and sensory evaluation of the seasoned dried, and seasoned smoke-dried pen shell Atrina pectinata

adductor during incubating test at 37+1C

Shearing Sensory evaluation?
Product’ Storage da
. ge cay force (g) Taste Color Flavor Texture
0 3,118455° 3.0° 3.0° 3.0° 3.0°
SDPA
30 3,374+46° 3.0+0.22 2.3+0.42 2.8+0.22 2.8+0.22
SSPA 0 5,450+38° 4.2+0.4° 4.5+0.2¢ 4.4+0.3° 3.4+0.2°
30 5,684+48° 4.2+0.3° 4.0+0.3¢ 4.2+0.2° 3.3+0.2°

ISDPA, Seasoned dried pen shell adductor; SSPA, Seasoned smoke-dried pen shell adductor. 25 scale score, 5: very good, 4: good, 3: accept-

able, 2: poor, 1: very poor. *®Means (n=9) with different superscript in the same column significantly differ at P<0.05.
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