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Effect of Acidulant Treatment on the Quality and Storage Period of Topokkidduck
Ha-Na Ra, Yong-Sik Cho, Young Hwang, Hyun-Wook Jang, Kyung-Mi Kim*

Fermented & Processed Food Science Division, Department of Agrofood Resources,
National Institute of Agricultural Sciences, Rural Development Administration

Abstract

This study evaluated the effects of acidulant treatment on the quality and storage period of Topokkidduck. Two samples of
Topokkidduck were prepared, one soaked in 10% acidulant (10SAT) and the other without soaking in the acidulant (NSAT).
During the storage period, the two samples were tested for presence of microorganisms (aerobic bacteria, E.coli, and mold)
and physicochemical properties (color value, texture profile analysis (TPA)). The 10SAT could be stored for 49 days without
detection of E.coli and a mold level of 1.0 log CFU/g. NSAT could be stored for only 21 days. NSAT had an aerobic count
of 2.27 log CFU/g as early as 7 days, and E.coli was detected at 21 days at a level of 4.15 log CFU/g. The presence of E.coli
is not permitted according to the Ministry of Food and Drug Safety (MFDS). The hardness of the 10SAT increased during the
storage period but to a much lesser extent compared to the NSAT. Thus the preparation of Topokkidduck by soaking in the
acidulant controlled microbial growth for up to 49 days which is a much longer period compared to the control. Also,
Topokkidduck soaked in the acidulant had a softer texture than the control during the storage period.

Key Words : Topokkidduck, acidulant, storage, microorganism, quality

LA =2
B HAFHOZ S| F20 =7 AEE AFo|UY
ARk, H 2 A7 1909 A M) 1990 o] F
A2 7 ﬁ:o}oﬂ 20199 59.2kgo & ZA}E Sl tH(Statisticsl

Korea 2020). H3}d A3} SollA| Av|zfe] & LH|E
sk v A RS FAISKAL 7] wfEel] A)aL
n7F @AV, o] s dstr] gk & 4] ]
AAE L ATHKang et al. 2011). ZollA AS = Je= A
Holu} ehilAy}l 7ke A& A)dsr|E s (Ra et al.
2019), F7PEIE =21 7Hy Y8 2% o83l Utk (Hwang

& Kim 2007; Ahn 2010; Choi et al. 2015).
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3l AFell ek A2

21 Q12lo] MAYE = Sl

T, Bk e A Ee HEAR §E5 AT}
2 FF Ao lom, AlFd fEEHIL U= Al
o] 7] wZef o]go] Hgk o] Tt Hiro] e A
n 5ol MXE 75, =] AlZzes T3 A A
Az 48] 7153 tARE Waliste] APE =AY A
A== 27t o] 2710 AGee vAEe] 248 o
Aty AZ7|17ke] AFE 7S UthKang et al.
2013; Cheon et al. 2017). A S5 2|3t Hio] He| A
g F4 tigk A7AFEe] BAES S K (Cheon et al.
2017; Jung et al. 2018b) 71802 Az W3 ste]
Agalnong gl wEAE a9 eIt Zlew
@3] o) weEtA, B Aol e FE X e 9F
< FisteaA WiRE Al FEFATE AAE
Ae o R Bis XA E A-&talat oksint.
ool 712 A7FEE o|gale] o] g Axstal, B
HE JAAAS G502 ARGSIS W, A7) mE

£2¢ 2AE0H TR AAE Fa A1) A%
e S9lakTA Sk

UGERER
1. M=

wigo]l Weol AxE 98 A3 Y= RIS vt
F(Daedoo Co., Seoul, Korea)& A&E-AA]2] nfEMA <
Atk Eektuae 3k 24k ko] &3t Alu g
(P) A¥(Sun-in Co., Asan, Chungnam, Korea)S 773}
3, ol g A sl w3 10% T2 34sto] A
Aoz ARGt PAE AARE 98] AREE viA= 3M
petrifilm ((5%)3M, Seoul, Korea)2 A3t}

2. M|z

Hro] ® nkse] AXES =4 skste] <Figure 1>
AABIATE AAA7LE 2kgS 7IFOE 50% TEe] =
&E3tste] WHEElal, A (Hanju, Namgo, Ulsan, Korea)
1%5 7kttt wse 2027 SAsIAL, 23] 4Es)
A WYzhgro] WA Wyzbsiitt. 23] &S o] ¥
A& lem, 4o] 35cm=E Agsle] vtz 43 AL
NSAT (Not Soaking in the Acidulant Topokkidduck)S-=
skaz, Atu)FEe] A g AL 10SAT (Soaking in the 10%
Acidulant Topokkidduck) 22 3IAtt. o], 2lu] 5o F&
+ Jung et al. (2018b)¢] ATHES EUE 10%= AH
siglom, = HEol T Aol 1107 FAe &
FAER 4°C AHIDS-50C, DASOL Scientific Co., Hwaseong,
Gyeonggido, Korea)oll #7dspHA] ml =7 ket o|stst 4
AS st

‘ Mixing rice flours 2 kg and water 1 kg ’

!

‘ Adding salt 30 g in the dough ‘
!

‘ Steaming for 20 minutes ‘
!

‘ Extruding 2 times ’
!

‘ Cooling in the ice water ‘
!

‘ Cutting @ 1 cm x lenth 3.5 cm ‘

| !

Soaking in the acidulant

Packing 150 g (10% concentration and during 110 s)

)
l \ Packing 150 g |
)
\ NSAT | 10SAT |

<Figure 1> Manufacturing process of Topokkidduck

3. 0’ ¥4= HAt

PAE HARE LRk, it () 2 2ol thated
ArbstaL, S8 2 EFFd (Ministry of Food and
Drug Safety 2020b)ol] s=3te] =33ttt Ho] H 5gS
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Zwick Roell co., Radeberg, Germany)E A3} T} Texture
profile analysis (TPA)Z 73 = (hardeness), F-21/d (adhesiveness),
214 (cohesiveness), % ¥4 (chewiness), §H4J(springiness),
74 (gumminessyS S50, HiEo] B FHAXRER
vl = Ao} g tigh A4S AA S TH Cheon et
al. 2017). A8 7IZxAZxF7 1 cmZ AYse] A|82
AVE3IE R, EHZAL Probe 0 25mm, strain 80%,
distance 25 mm, test speed 2 mm/sZ 73} T}

6. M=

wio] Heo] Mxi= MHA|(UltraScan PRO, HunterLab.
Inc., Virginia, USA)E 3+ W70 R HAS & WE(L),
A (a), FAE(b)HS SIS 35 WA Lk
99.39, agk> 0.1, bk —0.1301th #7717k we A
o] ¥iskE S4s7] 918l L, a, baks ol&3te] AMXHAE):
< ALkttt

7. EA|IXE

BE A2 33 ol wHEste] SAsIgl o, oy i
22 $3] SPSS Statistics (ver. 20 IBM Crop., Armonk,
NY, USA)E o]-&3t] B+t Axt= Vet Als E
A7g717ke] & {794 752 Duncan’s multiple range
testol] 93l p<0.05 F<EollA o4 2ol AT

m. Ax gl 22

1. 0= ZAt
H3o] o] mgE HAF A= <Figure 2>9F 2T} NSAT
o] AN A7N7ke] Aojd s Frtste] A% 219
A 498 log CFU/ge] AZEATE ¥hHol 10SAT= 28%4)
1.16 log CFU/go 2 2R 2RE ] o o] WAg o= 3
GEE A7 AR o] F 4997H4] wAEE AT Jung
et al. (2018b)2] Aol AHA] HA 2ol W B. cereus
+ 54 A3, ARA ] w757 Z3HEEAL, pH 5.0
ogtollA] AHIA] B1A] @& HHEo] M| Fel {12121 A}
ol Btk B3k f71i S5 s WA "ol 9
o] mAE AR, 30°ColA Y Foll= drbAllete] Z
ZHA] ot 289 7FsS Bargk v 2th(Cheon et
al. 2017). () NSATZE A% 214 Al 415 log
CFU/ge] AZE o] nAE 4o 23=+= 24E Bt
8= NSAT7} 345 log CFU/ge] HEESH, 10SAT
= A% 4999 1 log CFU/go] HEEHALE AHsFA F5
3 4w 2EAE F7HE Bl Bl FHAT(Kang et
al. 2013141 15°ColA AF VIY & A% FE2 H71 9
ol H2 2.8 log CFU/g, AP=2dA] H7F HEo] ¥
5.36 log CFU/g7t AEE o, tlzata) v|aste] vl
o] A Aol a7t A= AR HiEn Stk AEY

Lol= X2lof TE HE0l "ol Myt 2

m

o 615

1 " . .
(2A)Y Aerobic count (log CFU/g)
10.00
8.00
6.00
4.00
2.00
0.0(
(2B) E. coli (log CFU/mL)
6.00
5.00 ie
4.00
00
2.00 1.60 1.40
1.00
0.00
’ B 7 N - 28 5 42 435 (day)
®— 1054 —O—NSAT
(2C) Mold (log CFU/g)
6.00
5.00
+00 3.46
3.00
2.00
1.00
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7 14 21 28 35 42 49 (day)
—o— 103AT O—NSAT

<Figure 2> Microorganism test of Topokkidduck soaking in the

acidulant according to storage period (log CFU/g)
D(2A); Aerobic counts of NSAT and 10SAT, (2B); E. coli of NSAT
and 10SAT, (2C); Mold of NSAT and 10SAT

Z(Ministry of Food and Drug Safety 2020a)°ll A|A|E =
7o g @) PIAE 42 AATWIN)=S, A 518 A
EF L HAE HL 58 7IEm)=0, PI8E A 5§
71EM)=10019, FFol= HAEH A= HETh NSATE
g Al et AA7]7ke]l 214 (GF)INeH,
10SATE 49U (757)2 A&7k AA717k0] 4579 2JolE B
At Aot 2 A7 AAE Hels R ARk Ak
Sy Az wet nAdE AAE T 2felg Blov
AW EE o]&3ste] HiFo] HWe| pHE AetAE A, tix
ol vlal #7g717ke] ARFE RS IR F AU

2. 252 TPA, M
W2o] we| o]slsld A4S <Figure 350 AL
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D ,
(3A) Water content (%)
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<Figure 3> Physicochemical properties of Topokkidduck soaking in the acidulant according to storage period
D(3A); Water content of NSAT and 10SAT, (3B); hardness of NSAT and 10SAT, (3C); springiness of NSAT and 10SAT, (3D); L-value of NSAT

and 10SAT, (3E); AE of NSAT and 10SAT

JThe same superscripts are not significantly each other by duncan’s multiple range test at the p<0.05

A 22T Higo] W] FEFFS NSAT/F 50.23%= 54
HRom, A7) AoAjASFE sk FES Hou
A= §IlTh 10SATE A 22T 5] 49.88%=
Uep o, 27717k w2 F3igh A4S Holx] §it)
Kang et al. (2012)¢] A-7ollA] A7FFet £ 1:052 &%
stod Azt 7iE O] Rl 50.82%% 0, AheE
AE 7k wigo] o] 7] Rl 48.02%= A
o] & A9 2E 3R] "io] Wa fARE A7E B
tH(Kang et al. 2013).

gigo]l He] TPA w4 A3, "iho] Ho] =+ NSAT
10SAT B #7717kl w2} 5718k th(p<0.05). NSAT
A% 795H A= 5438 F7ksle] 2076 kgb® X
AFE 21 (p<0.05), ©1F 21L7HA] AxZ fA sk 27=
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&

w2

Btk 10SAT= A7 21978 A&7t thd F7kski et
(p<0.05), 16.71 kg& 2 NSAT9} Hlwate] ZAwr}t vl 24
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Za B A S TEAe] Bl Bl v #7477k
w2 folF] ZolE HolA] §9koLt, 10SATE #7429+
B ot 7hAshs S EATH Jung et al. (2018b)°] &
TFAME A E7F 228 As7]E 2He-S st Bl
o] Amrl vhe Aoz Bysiglon, A7l f714he
A71ste] 38lEAS BA% AFolME gel A=t As)
= AL &I vb Jt(Wu et al. 2010). Kim et al. (2009)
o] 2uFEv H7F wigo] ¥ 23 34 A, AxAT
o] 7,387 golglom] AulReu W71l mel S8t
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