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The purpose of this study was to optimum formulation conditions for the preparation of retort pouched marsh
snail Senisulcospira livertina soup with curled mallow Malva verticillata and optimized the sterilization process.
Samples were prepared according to the central composite rotatable design (CCRD) by encrypting the amounts of marsh
snail broth, boiled marsh snail and blanched curled mallow, which are the main ingredients of retort pouched marsh snail
soup with curled mallow. Raw marsh snail was sorted by size of 4-5 level, and then marsh snail was washed and
removed sediment in a water tank for 3 min, then boiled at 100°C for 10 min, and then directly separated by hand
to prepared a boiled marsh snail. The marsh snail cube is prepared by combining blanched at 100°C for 10 sec curled
mallow (27 g) and green onion (20 g) with boiled marsh snail (27 g) and soybean paste (10 g). The marsh snail cube was
placed with marsh snail broth (416 g) in a retort pouch film. Subsequently, sterilization (118.0°C, 25 min; F, value, 12
min) and cooling were performed using a steam retort.
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TEFER S 2 F AR, shs-(fil), Uil 9 2%
o] lof 27 (iA), AR ), WeH(H ), =2
{EAR) ol ARGETE oF29] 9l Tt AR e
(FEY), BTK), 78l 52 2801 qlof H D sli=(ii
), G=she| @i M), =M, BEGEH), T
F1E8) 50l AFEHEth(Jung and Shin, 1990; Kim et al., 1997).

St} BB UL HE2EAES TS Bolae o
Solu} st i o] ofe] 202 Y2sto] 3he3|2} 7]e)
BoFo 2 ART 8710 A2 7 B 2T AL S5}
7 Wgsiel 7Pl WaEE ACR A4 Ei T 27
WP oR Ago] THsstu] mado] 53 Fojeh guto] §ol
sle2 ol AEESlE 02 Folakil QItHMEDS, 2019a).
dE2E B WAy BN L] HES e F e
27(120°C, 45 olholA Festol A4 B Solat
O 24 Ao A A7|7E QbR A Hato] 71Hg8ttH(Lee et al.,
2014). A 22 A F2 7HF, AT, stol &5, =X 5ol 9l
=l o152 271 10-20017H4] &) A 25 Edsto] HE=E 4
HHE AR -, SRS A f-5-E THKim et al., 2010).
B2 B2 of tiet A= dA 2gAAE W At
F A7E ol AFE AL glow, ofof uhe} of2] FFE| 7hy
AlE=o] e Q1= A o|th(Lee et al., 2007; Jang et al.,
2013; Cheon et al., 2014).
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2 Ao A= A et 24 JA A 20199 3] A5
& TF&7][ 217 8-9 mm (F# 8.5+ 0.5 mm), ZF1L 21-28 mm (
Bt 245435 mm)], th&7 |5 S W FA R ouh 1Y
&, A, vhs, ohAuE 3, d A, S 9 HjohE AR
Skt 18] 1l oF2{(Malva verticillata) 73 G A] 24 L
AFEof| A FL{5}of ARg-5HITE.

Ol=2&7t HEZELRX| Ct&7|=29] M=

WA s S5t gAoks ] 18.0%, S 0.5%, Hiut
0.5%, AL 0.5%, 24174 0.1%, U5 0.1%, THAITE0.1%,
24315 0.1%, BA] 0.1% 2 A5 80.0%E vt 7kt
& olafsto] A28t o7 HEREVRS-A| e =
& FHA AR 13 He7] 52 Are7|E oA 8
HEAIRY 9 AIARE ThE 100°Cofl A 10:23F Ab=381aL, Al 219t

& A7 429l 0.2 Helah 702 sholry. i A the
71(16-47 g), E7H10 g), "IZI(100°C, 10%) o}=(18-49 g) W
HuH20 )5 A AXsHL, o5 Y EB(-18C)F the
A3t WE T 7] FE(13.8-24.8%)8 P E2Eulo.%
22(150 230 mm, PET16+AL7+NL15+CPR480)0] ths
715k 84x(75.2-86.2%)9F 7 WL, WET TR Z7]4]
2 E(PRS-36-1, Kyunghan Co., Ltd., Gyeongbuk, Korea)= A
w(118.0°C, 8.2-32.7+%; F %k, 4-16 min) %! WZH(10-2)5}o] A
23F3ith THE F gk 74 F gk S92 (EBI-125 A, Ebro
Co., Ingolstadt, Fermany)E A&3lo] 245t 0H, o] uj &
g2ERe o] 7|akatd F4lo] Y 224 logger} 9]
Astes ST Aol ARGS AR dEEET}SA|
£ 7J%8-8t % homogenizer (PT-MR 2100, Polyron®, Switzer-
land) & 3t 2 etsto] ARg-SHSICY.
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ol 27} B2 ET 4] thsy) R vty HHslE B
o2 Tg7|F 849 WIHA), A% 7] A71B) 2
g%l ofe H7EHC)S SHsRE AAste] Al th&7] of
%5 GAAIEES) FUR A7 L o4 A st
of A1t k] &) F4l3k(Table 1) HEHA[X, A/(B+C);
X, BICIP] ©3}o] &8k Table 2)315ick. olo}A] o8 %412
A1 3] 4 A &(central composite rotatable design, CCRD)®f| w}
o X, 9 X2 AR ts7] obgTe] Atz 7N W ofu
o kel A4z 9 Ackare Aastol sEAR Raststol

Table 1. Symbol, central point in the central composite design for
blending ratio optimization of retort pouched marsh snail Senisul-
cospira livertina soup with curled mallow Malva verticillata

Independent’ Blending ratio (%, w/v)

A 88.2

B 5.9

C 59
Total 100.0

'A, marsh snail broth; B, boiled marsh snail; C, blanched curled
mallow.

Table 2. Symbol, experimental range and values of the indepen-
dent variables in the central composite design for blending ratio
optimization of retort pouched marsh snail Senisulcospira livertina
soup with curled mallow Malva verticillata

Range level
Symbol
-1.414 -1 0 +1 +1.414
X/ 4.0 50 75 100 1.0
X2 0.4 0.6 1.0 1.4 1.6

'X, A/(B+C).2X,, B/C. A,marsh snail broth; B, boiled marsh snail;
C, blanched curled mallow.
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3100 o, oA A EEERe-A] vhaT]=e] FA4)
= ighelee] 24 oS 9 2l MINITAB A4 221
Z(MINITAB Ver.18, MINITAB, Pennsylvania, PA, USA)
o g3l9li, ERHlsol F4us0] A T MAPLE
software (MAPLE Ver.12, Maple Soft, Waterloo, Canada)=
olgstol A4k 2, FATHe A utet sEA=
sasbste] RA9IH0R Azt 1he] ART A% At
8 U2 YU FHUS S 20 Al et A4
Uk 87 A% w BAF 34 A Eojz 2, 17}
&, 2244, EX}%‘ Sl A9k doj e Zhzke] wol Aol etk 917

4
22 sk, ol Aol tstel AFH O YA
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Table 3. Central composite design of independent variables for
blending ratio optimization of retort pouched marsh snail Senisul-
cospira livertina soup with curled mallow Malva verticillata

Independent’ Blending ratio?

Eg.n Coded value  Uncoded value (%, vIv)

X X X X A B C
1 -1 -1 5.0 06 833 63 104
2 +1 -1 10.0 06 909 34 57
3 -1 +1 5.0 14 833 97 69
4 A+ 0 14 %09 53 38
5 -1.414 0 4.0 1.0 80.0 10.0 10.0
6 +1.414 0 11.0 1.0 917 42 42
7 0 -1.414 7.5 04 882 34 84
5 0 44 75 16 82 72 45
9 0 0 7.5 10 882 59 59
10 0 0 7.5 10 882 59 59
11 0 0 7.5 10 882 59 59

'X, A/(B+C); X,, B/C. *A, marsh snail broth; B, boiled marsh
snail; C, blanched curled mallow.

A - olE - BRA - 1A
& AL B2 oS 0f A Ae BF ARAS v,
£afsto] e gict.

A4zt 3 Ofn| R

o} A7} | E 2 ET 9] tis7] o) A2 ulafst AL AR
2 3}o] 3 A AR (ZE 2000, Nippon Denshoku Indus-
tries Co., Tokyo, Japan)= 7438t T}, ©]2] Hi(Lgh), 24
T(agh), T E(bhHE X MIHLE)= Yt Gt o] of 325
1wl 7(standard plate) 2] LZF>99.98 +0.00, a7k-2-0.01+0.00,
bk 0.01£0.000]91t}. L2]aL ofu|ie A4 FHeE2 Formol
2 2 (Kohara, 1982) 0.2 =431t}

s 7}h % 225 panel member 24<1(20-30tH, 'FA+ 10
2 gsto] oA AW o= B of
7t EEEJ%TXI thE71=9] 24wt 3] ffst
o ofF £ A998, HEQA A5, ol A b2 A
Moz .1:17]-01-@11;]- 18] 3 ok&-0] HA ZHZFS 27| <
ZAo| ofF 2L AL 97 HEO] AL 57 o}F £X]
1oz Jﬂ7}°? o EoF FHF AR B Al o
obe = 7IEH Y SHOR oL, o] Kk 9% 49 6-9
@Ei, ol KTt EX| ¢k 79 1470 2 Hrlstgrt.
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ol A7} AlREET A Oa7|Re] APLEAHE 48
S A(MFDS, 2019b)2] ol upe} 7R HEA A 2 Al Al
o o] AN FTERENTE AR SIS AjEs}
2] o2 87]- 324 I 2 wjeF7|(J-NB2, JISICO Co., Seoul,
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F7IE YA & WEste] §7] 20| B Ee Me e Al
HES O 0 2 o|Afo] gl AL % o2 59T},

LA} YR B A The7|RE TFEREAFNA S
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&7] dE2ESeA] SHA NE-F-o EHS 70% dIEEA
w02 2ok Balol A7) 25 g 549 225 mLe} T3t
o] @Aslalict. o 9] | mLE WA eo] 3513 8] 40
9 mLE 7}5to] & 239et A& Alg8H o2 sl Z2F Al
2S5 1 mLA 5709 fluid thioglycollate medium (FTM) Hf
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Table 4. Central composite rotatable design of independent variables for optimization of material-blending operation for preparation of retort

pouched marsh snail Senisulcospira livertina soup with curled mallow Malva verticillata

Coefficients Coded value' Uncoded value Blending ratio? (%, v/v) Dependent variable?

assessed by Run no. X, X, X, X, A B C Y, Y, Y,
1 -1 -1 5.0 0.6 83.3 6.3 10.4 76.9 7.8 4.2
Fractional factorial 2 +1 -1 10.0 0.6 90.9 34 5.7 75.3 1.5 6.3
design (4 points) 3 -1 +1 5.0 1.4 83.3 9.7 6.9 108.9 9.5 75
4 +1 10.0 14 90.9 53 38  8r4 1.7 7.2
5 -1.414 0 4.0 1.0 80.0 10.0 10.0 104.8 6.7 45
) ) 6 +1.414 0 11.0 1.0 91.7 4.2 42 83.3 11.8 6.2

Star points (4 points)

7 0 -1414 7.5 0.4 88.2 3.4 8.4 734 8.1 5.1
8 0 +1.414 7.5 1.6 88.2 72 45 1013 11.4 7.2
9 0 0 7.5 1.0 88.2 5.9 5.9 90.3 10.4 7.0
g;mr:;' points (3 10 0 0 75 10 882 59 59 9041 103 7.0
11 0 0 7.5 1.0 88.2 59 5.9 90.0 10.3 6.5

1XI,A/(BJrC); X, B/C; A, marsh snail broth; B, boiled marsh snail; C, blanched curled mallow. 2Yl (amino-N, mg/100 g), Y, (Hunter yel-

lowness value), Y, (overall acceptance score).

Table 5. Estimated coefficients of the fitted quadratic polynomial equation for different response for processing optimization of retort

pouched marsh snail Senisulcospira livertina soup with curled mallow Malva verticillata based on t-statistic

v Y, 4
Coefficient P-value Coefficient P-value Coefficient P-value
X -6.688 0.001 1 639 0.001 0.526 0.021
XX, 1.060 0.383 —0 385 0.203 -0.604 0.024
XX, —4 97 0.013 -0.375 0.285 -0.600 0.044

'X,A/(B+C); X,, B/C; A, marsh snail broth; B, boiled marsh snail; C, blanched curled mallow. Y, (amino-N, mg/100 g), Y, (Hunter yel-

lowness value), Y, (overall acceptance score).
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Fig. 1. Three dimensional response surface plots for optimization of material-blending operation based on Y, (amino-N, mg/100 g), Y,
(Hunter yellowness value) and Y, (overall acceptance score). ' X, [A/(B+C)], X, (B/C), A (marsh snail broth), B (boiled marsh snail), C

(blanched curled mallow).

7tk Aoz A& Uehd & thA] sk 7
UEt 1AL, X 0] 79 +1.4147H4] A&LA 07 Z7F6h=
Fol Ach(Fig. 1).

MINITAB £7| 32 7139] RSREGE A& Z41 o
gt A}, o2kt 9wkl 22 ofe| 7RA] 23} 3] W
Ao A5t o] 59 Fo4dS A2 Ai}i= Table 59+ 2
t}, gubz o 2 MINITAB program®] RSREGE 2HJ35H 24}
ST A S, SRS RFHE AR A Y {4 aEEt
A Q= 79 ket 3k Bkl Qlof -9/ o] /IR E= %
o g8 A2 g I @7} Qltk(Park, 2013). b MINITAB
program®| RSREGZ £-43t g0 & &-g-5l0] o}3 7} &
EE2EI9A] th&7| -8 g2 FHHpEol ek vks
L A 0] A, ol ket W w Akl ek -9/ o]
LA FER(Y) S A ARl X, X, wAkRl X X eh 2
2 359 3fol, FME(Y) 9] -9 Al X, X o 2 2%
Fol, A 712 %=(Y,) A5 dAel X, X, olzFakel
X7, w2kl X X 9F -2 45:9] go] folido] A=
(P<0.05), U 7] 352 2T fo4do] JAAPEA eFotct. uf
2hA], ofu| A A (Y, FAE(Y) X FEA 71 2%(Y)
O HhER A 5 o §-944(P<0.05)% arefste] 14
4]0 2 LR Table 67} 2t} o237} g E 2 Eule-2] T
&71=9] w2 H A ehe A W R Al SRRl
Qf F&HH S 710) AHHA S ANOVAR A 0 2 Al A=
Table 73} Ztt. o} 7} HE 2 EuRQ-A] th&7| =19 vligtz
A 2 AsHE 913t ofr = FHER(Y) D S (Yol gt
RSP A el A3 o e U= A dol A
Z(lack of fit testy= P value”| o}u] =2l 4~ $HaF 9l SR o] 7
$ 7170.002 2 0.0052 0.051.th Yo} A1 E mo] ghdst
A= erort, 24747k 2121 0.951 U 0.8700.2 16] 7471
™, model Zto] 0.000 2 0.005% 0.05F.c} ol A = g o]
ARt Ao g2 wotE Qi) 12l FEE 7| 3o ik A%
A Aol HZ2 02382 0.055 T} 11, AAA 471 0.847= 1
of] 7}7F- model ko] 0.008 = 0.053% c} ol A A = o]
A3lst 712 2 UEGTtH(Zhou and Regenstein, 2004).

M, oF 37} H| B2 EpeA] thE7 | s A

o o
oM. ol

e

lor

el S5 A7H A4S ) 7w AEke] &
7t QUA|RE, a1 R9| Fhego| HEshe] AR} A 7]w] Y
uA e E-gof ool S-Hr}. T1eal FESE A5 thE 7]
EA7M A the7] S59 FEMe ST G5 A
SRI7F QAR Al 27 A ol S Erh glX oL
theg 71 79 el Syl oo 72 btk 2213
o) A5 AL UAINE, thFe] of Yl o= QI Al 8t 5
o] S-&|o] AnA7} & 7| w7t Qlo] A 7R
= gk Wl Aol qlofof & Aot} whabA] o} 7} |
E2EI9A tha7|=Y Alx A A7tEE ve7l= S, A
& t&7] 9zl ofg o] FEHp[op e A A TERY ) W
AL (Y)] A8 9 HaghS o Ae dakE aeste] 4
Askoit. & opn| e da 9he] A A8 9l 71.4-118.9
mg/100 g, EFE 72 90.0 mg/100 g &2 A5 AL, S = 9]
7 HEW 9= 6.7-12.2, HHG 1052 AAsialct. 3
A 712 %(Y,; H9l, 19%)= 93t B9 697, Hed A
5%, gorgt A 143 0 & Hrisielon, Brgke ko
Ao & Gt o] gt dHoA o} 7 | EEETe-A] T}
7|59 vigkzzdol thgh S5 22kt o]5o] FAlof vt
3 £ = SEHLY HHRUE AS5T HH 0= QoA
ATt 2E A7 o3 MINITAB 4 22 1385 4155t
o] A& S0 HH 27 o S| = Table 83} £t} o}
7b BB ERA] thE7 = A2 w2l o] SHHa(X,

Table 6. Optimized response surface model equations for process-
ing of retort pouched marsh snail Senisulcospira livertina soup
with curled mallow Malva verticillata

Quadratic polynomial R

1 2
Responses model equations P-value
90.130-6.688X +10.445X -
N aemxx © e bow
Yo 10.333+1.639X,+0.821%, 0870  0.005
6.833+0.526X +0.896.X -
Vs 0.604X X -0.600X X, 0847 0.008

'Y, (amino-N, mg/100 g), Y, (Hunter yellowness value), Y, (over-
all acceptance score).
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2 X))ol oot B3 ghe ek opul A4 FEK(Y)) A
33k (coded value)o] 242} -1.17 9 -0.540] %13z, AA| gk (un-
coded value) 0.2 $HAFsH= 79 77} 4.57 9 0.860]91.2

dostE 7 el A9 tHE7I89(A), A tHe7I(B)
2 g2l ok&(C)2] AAZH2 2+t 82.0%, 8.3% L 9.7%0] %)
o}, oF A7} YRR EA] thET |5 Al 2E iR
(X, 2 X))ol te Zxghe west FAE(Y,) H Ak
& B35 7K coded value)o] 212+ 0.00 2 0.210]3132, o] = A1 7]
ZH(uncoded value) © & FHAFSH= 72 77k 7.5 9l 1.080] 912
o, 5ok kg Fleke A Tl S(A), A T
71(B) B I oF(C) 9] AR 22 88.2%, 6.1% 2 5.7%
o|9itt. ot A7}t HEZEute-] thEy]= A2E wigted
o] ER(X, 2 X))ol e Brghe vedt F5H4 7155
(Y))] 2 &gk B35 7k (coded value)o] 212} -0.28 L 1.419]
911, o] A A ZH(uncoded value) ©. & $HAl5H= 749 717} 6.8
2 1.601%l0H, ot Fhe Filehe A9 7| S

(A), A5 th&71(B) 2 g% oFH(C)<] AAIgE 27 87.2%,
7.9% 2 4.9%0] 3},

QJellA] Agst oFH7L HEEETe-A] th& 7] =9 wigkR
Ao W2 SYHFE Al S5t 719 S5, A5 o
&7] 9 Hzl of%9] ot she gk X, 2 X7 72} 0.08 2
0.040]%1aL, o] & AAIGEe &2 SHikgh 312 7.70 9 1.020]%1S
o, AT G ek A9 tE7= S95(A), A o
<71(B) 9 HI& okSH(C)o] 22} 88.5%, 5.8% B 5.7%0]th
(Table 9). 0|5 Z24olA] AlxH o}&37} HEEERP-A] t}
&7]5-9] o] =24 FHEES- 90.0 mg/100 go] ¢, T E=
105019100, 54 7|5 = 6.9F 0 & o SE Qi)

o5 FHARA(HE71 $4288.5%, A4 th&7] 5.8% 2
7 Ok 5.7%)& A-8-5ke] A 235 ol 7} Y E 2 Eup-e-A] v}
&71= 0] opu| A4 B, AT W FRHA 7| S = ol 5gk
o] A< 7k7F 90.0 mg/100 g, 10.5 2 6.90] 31, AA| =4 2
ko] A 747 91.44+1.7 mg/100 g, 104+0.1 2 6.8+0.3

Table 7. Analysis of variance (ANOVA) for response of dependent variables for processing optimization of retort pouched marsh snail

Senisulcospira livertina soup with curled mallow Malva verticillata

Response Sources DF SS MS F-value P-value
Model 5 1377.71 275.54 39.39 0.001
Linear 2 1230.57 615.28 87.96 0.000
Quadratic 2 48.14 24.07 3.44 0.115
v Cross-product 1 99.00 99.00 14.15 0.013
! Residual 5 34.97 7.00
Lack of fit 3 34.93 11.64 498.97 0.002
Pure error 2 0.05 0.02
Total 10 1412.69
Model 5 28.29 5.66 14.43 0.005
Linear 2 26.88 13.44 34.29 0.001
Quadratic 2 0.84 0.42 1.07 0.409
Cross-product 1 0.56 0.56 1.43 0.285
i€ Residual 5 1.96 0.39
Lack of fit 3 1.95 0.65 195.35 0.005
Pure error 2 0.01 0.003
Total 10 30.25
Model 5 12.14 243 12.06 0.008
Linear 2 8.64 4.32 2145 0.004
Quadratic 2 2.07 1.03 5.13 0.061
y Cross-product 1 1.44 1.44 7.15 0.044
s Residual 5 1.01 0.20
Lack of fit 3 0.84 0.28 3.36 0.238
Pure error 2 0.17 0.08
Total 10 13.15

'Y, (amino-N, mg/100 g), Y, (Hunter yellowness value), Y, (overall acceptance score).
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Fig. 2. Amino-N content according to the sterilization strength
of retort pouched marsh snail Senisulcospira livertina soup with
curled mallow Malva verticillata. Difference letters on the data of
the same item indicate a significant difference at P<0.05.
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Table 8. Optimal conditions predicted for preparation of retort pouched marsh snail Senisulcospira livertina soup with curled mallow Malva

verticillata obtained by MINITAB program

Response Value X! X,
Target 90.0 90.0
Y2 Coded -1.17 -0.54
Actual 4.57 0.86
Target 10.5 10.5
Y, Coded 0.0 0.21
Actual 75 1.08
Target Max Max _1|'41 Ol 1|'41
) S ————
Y, Coded -0.28 1.41 50
Actual 6.8 1.6 1
Multiple Coded 0.08 0.04
response Actal L 292
optimization Predicted Y, 90.0 mgi 100 g; Y,, 10.5; Y,, 6.9%

'X [A/(B+C)], X, (B/C), A (marsh snail broth), B (boiled marsh snail), C (blanched curled mallow). 2Y1 (amino-N, mg/100 g), Y, (Hunter

yellowness value), Y, (overall acceptance score).
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Fig. 3. Hunter color value according to the sterilization strength of retort pouched marsh snail Senisulcospira livertina soup with curled

mallow Malva verticillata. Difference letters on the data of the same item indicate a significant difference at P<0.05. Values are the

means+tstandard deviation of three determination.

=9] AA 2] e (F gk 4-16% M9, 42 7H7)of w2 ot £4
S opu|A A FHeko g AW Egy T Aul Fig, 29} 2t}
RS F7} P EEERS-A] thE7|=9] ofn| A A TR F|
T4E, 8, 128 dl 1602 Atd 49 77 116.0, 129.9,
140.1 2 1442 mg/100 g© & 7} A g] Z}er}t Z71eeE 1
ol S7hshe A debliglek. 18y F gk 122 2 F 3k 16

Table 9. Optimum blending ratio of marsh snail Senisulcospira li-
vertina broth, boiled marsh snail and blanched curled mallow for
preparation of retort pouched marsh snail soup with curled mallow
Malva verticillata

A (marsh snail B (boiled marsh ~ C (blanched

;

Response! " oth, %) snail, %)  curled mallow, %)
Y, Y,and Y, 88.5 5.8 57

'Y, (amino-N, mg/100 g), Y, (Hunter yellowness value), Y, (over-
all acceptance score).

Table 10. Predicted and experimental amino-N, hunter yellowness
and overall acceptance of retort pouched marsh snail Senisulco-
spira livertina soup with curled mallow Malva verticillata prepared
under optimum conditions

Dependent variables Predicted Experimental
values values

Y, (@amino-N, mg/100 g) 90.02 91.4%1.7°

Y, (Hunter yellowness value) 10.52 10.4+0.12

Y, (overall acceptance score) 6.92 6.8+0.32

B0 & Akt A e AR 9] - 5% ool A Aol 7} Q1A
E A QEQITHP>0.05). ]2} o] o} 7} HE= Eule-A] tf
&7159] opn| kA4 Jhgo] GA Y Fert 7SS =ot
Al AL o] Fjelo] &fsto] peptide 20| k7]

Lol whetEgleh. A, Chun et al. (2000)S A - A=
A 7FE AT whE Zhita e o] WEkE AR A, 71 0
o= 57.3%0|2o U, 7FY 308 Zof= 70.2%, 71 1202
Tl = 85.0%= 7HA AR o] S7HEE ViRl e = 5715}
TkaL Haugt Bzt Qlek, o) 4ke] GA| 2] 7o whE o] d
& o] Atz m|Ro] o} 37t Y EEENA] &7
O ohE eeh 2| H IA e = F gk 12802 ddE Sl

Table 11. Comparison in cultured bacteria and external appearance
test of retort pouched marsh snail Senisulcospira livertina soup
with curled mallow Malva verticillata (F 4-16 min) during incu-
bation of 36£1°C for 10 days

(CFU/g)

Incubation temperature

Sterilization (361°C, 10 days)

Product Temp condition E :
Bacteria xterna

appearance

Sample-1 F, 4 min ND Normal
Sample-2 18°C F, 8 min ND Normal
Sample-3 F, 12 min ND Normal
Sample-4 F, 16 min ND Normal

ND, not detected.
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Fig. 4. Sensory evaluation of texture of curled mallow Malva
verticillata and overall acceptance according to the sterilization
strength of retort pouched marsh snail Senisulcospira livertina
soup with curled mallow. Difference letters on the data of the same
item indicate a significant difference at P<0.05. Values are the
meanststandard deviation of three determination.
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