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Abstract

Purpose: This study was conducted to improve the quality characteristics of pork intestine through different pretreatment processes.
Methods: We washed pork intestine by both physical (tap water, UV, and sonication) and chemical methods (alcohol, acetic acid,
flour and NaCl) as pretreatment process. The physicochemical (pH, color, volatile basic nitrogen (VBN), and 2-thiobarbituric acid
reactive substances (TBARS)) and microbial properties of pre-treated pork small intestine were evaluated. Results: The nature of the
pretreatment method influenced the pH value of pork small intestine. The acetic acid treatment resulted in the lowest pH value. In
physical method, the color value and the number of microorganism were significantly affected by sonication as compared to other
treatments. TBARS value of pork small intestine after all the treatments was lower than the control. However, VBN exhibited no
significant differences in its value irrespective of the nature of treatment. Appearance and control exhibited lowest value in response
to sonication treatment. However, off-flavor and overall acceptability were higher in sonication treatment than other treatments. In
chemical method involving NaCl and flour treatments, lightness and redness were lower than other treatments. Lowest VBN and
TBARS values were noted in alcohol and acetic acid treatmentsand no growth of £. coli and coliform bacteria was observed. The
other treatments resulted in lower values of VBN, TBARS, and microbial counts than the control. Appearance and color value after
alcohol, acetic acid, and flour treatment were lower than the control and NaCl treatment. Off-flavor and overall acceptability of
by-product after alcohol, flour, and NaCl treatments were higher than the control and acetic acid treatment. Conclusion: Overall, we
present NaCl treatment and sonication treatment in the form of a combination pretreatment method as the optimal condition for
processing pork intestine.
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MEE 7HEE o] HE AvRbAl fEE7 17 FEe 3
7F 2 fA7F F831A 1 JthKim JH & Lee KT 2010).

W S4hbE FAHES 8% AU FEdYdsE B
T chee FAGE A58 B4, H9igHd A,
e 2 §542 vpE sty giRE H7|=HAY
A= 3E31 THChoi YS & 2009). E3L FEGA S
FAHE Yol MAHER gk ma vAEl o3| mE
A FojE]a o)FH7E HAsHE T A fF0] ol F
o} A A &3l UTHChoi YS & 2016a). 2k 71EA Al
2o B Aol oy A9 5o 2d To= <l
3 YA 2 kg Aol FHeFslth(Hong CH 5 2002). E3F,
FAHEe] AT #Ho] 7ivkEa Alkte] 2 Al
ol Be FujgATE da e AAE o835t Al
Zsh= 5 HgAH, AAlel sz AHIge AX
31 Atk Brychey E 5(2015)9] AFolA= H7]ES] Al
7 R o =& olgdte] AFo WS AFste] T
Azo] ZrAaske ATAINE EHESF M, Muhlisin M
5(2010)2 FH-IE F7IAF T At FHEIL
9 Aol Uik ATE st g9 AAEE F
g AR S 2 AF] A T AdE By
FATh 2y AKo] ofd FiakEe] AAY AAHE T
g ARG mAES] RS vl Bk ATE vl
g 2o},

mepa] B AFtelA= EehE HAE 2 B A
gE B3 =5 A ANAHA AAE HEE AR
3314} pH, TBA(2-thiobarbituric acid reactive substances),
VBN(volatile basic nitrogen), A%, FIAE, #5H7} &
o] APYES Bty FikEe] AAstA HEEE =
ol FZz EAL I == FAANIE ATT HA
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B Aol AEE ES e AFe] A 3RHS F
A =% F 2aAzko] ABE FUAERHY) WY EF &
3 28 U] g AR EF 2L 7

5% AS AASAT 35y dA e AaE(Hanjy,
Ulsan, Korea), 57J(Dachan Ethanol Life Co., Ltd, Seoul,
Korea), 7]4KSigma Chemical Co., St. Louis, MO,
USA), F7}#(Beksul, Seoul, Korea) &S A3l A
AYAH LA BT 5%0] FEE Axdto LHAFTE
ojy] suleE ST AFS AA M FHGHo] F &
Zlol E F 58X wHMAZ| AL 2023 &l =EAIF
TKSeong PN & 2015). =83 AAg& UG Pas, 20
1), UV(253.7 nm, 20%), 2S3K40 KHz, 20%) 5& A
23k & 870 Fof &4 ARE Z83h
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Eg pabe] AA e 2o we g 717

AR 5 g2 F3k] S/ 20 mLe Sk ultra-turrax
(T25, Janken & Kunkel, Staufen, Germany)E AM8-3}c]
8,000 rpmol|A] 3&7F A% 5] FAS T pH meter
(340, Mettler-Toledo GmbH, Schwerzenbach, Switzland)E
AR8ste] A3 THChoi YS & 2015).

2) Mz =¥
27| HukE2S- chroma meter(CR-210, Minolta, Osaka,
Japan)E AF8-3le] ™H E(lightness)E UEN= CIE L3,

M & (redness) & WER= CIE adkdt 34 S(yellowness)
£ UEME CIE b#ts 27 33] S431% th(illuminant
C). oluje] TS Ljto]l 97.83, a%kol -0.43, bzkol
+1.98%] calibration plateE® ETFO 2 ARSI T

A& 25 goll FES(Difco, Laboratories, San Jose, CA,
USA) 225 mLE 7I3llA4] stomacher(Masticater-Paddle-Blender,
IUL Instrument, Barcelona, Spain)Z 2% 5<F #23} AJ31
% 1 mLE FH3A HESF 9 mLE D A HA AldS
o] &3t voltexing(Vortex Mixer GENIE 2, Scientific
Industries, Bohemia, NY, USA) & THA| 1 mLE FH3)|A
T A A HIshe AR 34 HFESATh
Petridish®ll 3149} 1 mL%} PCA(Difco, Laboratories, San
Jose, CA, USA)HIZA| 20 mL AEE 21 EFAZ &
37°C incubator (Incubator DI-81, Han Yang Scientific
Equipment Co., Ltd., Seoul, Korea)oll il 48417t <t

W FAA g Akt

() e 3 T 24

A7 25 goll FESF 225 mLE 7F8lA] stomacher(IUL
Instrument) £ 2% &<+ #&3} A7l $ 1 mLE FHalA H
ET 9 mLE ¥ A WA Al@de] HFSkAL voltexing
(Scientific Industries) $ THAl 1 mLE FH3A F HA Al
el HFslhe Ho=m A HFSAH Petrifilm(3M
petrifilm E. coli/coliform, St. Paul, MN, USA)el| 53}
37°C incubator(Han Yang Scientific Equipment Co., Ltd.)
of YaL 2443t Sk wijgRt F FEA VEE FASh=
28] AgrE At o R stgom, ol 23
3 A=A ] xS A5k AS TR Algst

Ak

4) X|EMAHIH=(thiobarbituric acid reactive substance,
TBARS) £
TBAZS Witte VC 5(1970)2] WS o]83l TBA
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FEHoE AU 4 AT E AR 10 goll 20%
TCA, Sigma-Aldrich, St. Louis, MO, USA)(2M phosphoric
acid(Juncei chemical, Tokyo, Japan) 25 mLE 75t
14,000 rpmell A 223 #4838} 3F & S/HTE 50 mLE A
9 1837 wHkste] o 3X|(No. 1, Whatman, Maidstone,
UK)E AR&ste] o st o] ofd o9 5 mLol| 5
mM TBA(Sigma-Aldrich) 50 mLE 37}5le] AoA 15
ANZE A & 530 nmollA FF5(Spectramax M2,
Molecular Devices, Sunnyvale, CA, USA)E =433
o 2ol oJsiA Alqbsksitt

TBA (mg Malonaldehyde/kg) = Absorbance x 5.2

5)
VBN)

Pearson D(1968)2] w4 we} AR 5 goll 57/
T 45 mLE 738k 8,000 rpmoll A 187 FESAA o3}
AR oAl 1 mLE F3t conway unit®] 94 &
o ¥, WAol 0.01 N H;BOs(Dacjung Chemical, Seoul,
Korea) 1 mL2} R A]€K0.066% methyl red in ethanol(Sigma-
Aldrich):0.066% bromocresol green in ethanol(Sigma-Aldrich)
= 1:1) 05 pLe ¥ §F 4ol 50% K,COs(Daejung
Chemical)Z 1 mLE 21 HIE LHAIAT 37°CollA 90
E B9 #A% 3 0.02 N HSOy(Daejung Chemical) &
oz el B4 §oo] PMe] B upiA Ye F
L the Aol osiA Adstant. F 4PTE 940

AEN FHSE D AL AN ek

M A7IEf ZElASHEKvolatile basic nitrogen,
x4
o

I Aot

VBN mg% (mg/100g)
~ (a—b)xF x0.28014 < d < 100 < 100
N S

: AlEe] FA

EA9 0.02 N-H,SO, 24 4B ZH(mL)

:él/éltﬂ 0.02 N-HzSO4 ‘UQ ilﬂ] ao]:(l’l’lL)

: 0.02 N-H,SO0, ¥F3} A<= = 0.28014:0.02 N-H,SO,
1 mL A£23&+=0 23 N9 & = 0.02x14.007
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1579 dadES Adste @7
13 BRE Agste] THAF o, ZA}
FHapperance), 2¥(color), Ol—r](off flavor) 2

713 %(overall acceptability)E 93 HZ=H(1=u
Eh 9=m-¢-Ftho 2 ZA4stAtt 2479 AT
AH-871oA AdolA vtE S8 Al
e HAAe & &% g FErt 7 /A
7}% 2 AR Jrletinh e =5 42749
o) Mg 7V FrAskaL )\“ AL 7V w2 AL
OPSHOEq olAE AAE F EAT AAVE dvhd
L]'—/_‘]E HAER Atk AAHQ 7EEE 420 9
A olH T& THHOE Hrlete] 248 TH Choi
YS & 2016b).
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$S A 2ol wet 13 AFH
B2 38 olab whE Agale] 1
Ate] AWAE W foly A%
gRRlste] AR SAEA2 SAS program(ver. 9 12
SAS Institute Inc., Cary, NC, USA)®| general linear
model(GLM) procedureE F3t] 415t a1, #2437k
%3t HlalE Duncan®] 534S ko] folA HA
(»<0.05)S AAEATE

m, #ar & 0

1. Mx{2| 2pdof| e =] AXO| pH U ME H|w
284 AAeld mE B% 2% pH 2 AEE
Table 19 e 31, 34812 2] 9 w}_; o A e
£ Table 20 YERASIE E817 Hxjglo] wE pHE T
Z79} nlwEle] BE =o 721e Jeh)glon, oo s
AeF AT} folHoz g e e Yehisin
(p<0.05). °]= FEEL] =& pH Fholl TS Wks A
olg} HAZRHFEES pH: 7.2). 3513 Aol w&
pHE AlHgd) wg} B2 2olE BTy Z7ke] Al
S99 pHoll W} MZ T2 Fe FoFoz el

Table 1. The pH and color characteristics of pork small intestine treated by physical methods

Parameter Control Tap water uv Sonication
pH 6.58+0.02° 6.86+0.00°" 6.77+0.01° 6.74+0.01"
L-value 64.06+1.67° 65.56+5.53" 69.69+1.38" 68.65+3.67°
Color a-value 10.89+1.56" 6.53+1.46" 6.38+1.11° 431123
b-value 16.65+2.44° 16.13+3.96" 15.15+0.92" 11.73£1.37°
All values are mean+SD of three replicates.
*¢ Values with different letters within a row differ significantly at p<0.05.
2016; 32(6):716-723 http://www.ekfcs.org
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*«Eﬂ Fr714kel 79 7P e e JERIaL F89]

A5 718 =& pH at& JERIATHp<0.05). Seol KH &
(2012)9] Aol WEH friiez AHE =8 S49
pH #tol ¥A tov AFe Jehiled £ Ad7E o]

AR

&

Bargel AAe] 7o 2 gF 719
o7 AAYE & o) HEr} /b Ba ST TP u
A JERFET(p<0.05), 714k @& pHell 9]3)] 23]
g iolu HAd Fo] Zol W] AlFgoe] ok
1 FAGE BadAAo 7 Qe HEjo tldf;]q]. oA

b AR A7ARE eI ATk Seol KH 5(2012)2] Aol of3hd {714k A2
Feld Aziol I AEe] A5, A2} dEFuT B ES BH0] D8 A9 WES NS Base
% AAEsh FAEs} Gol T BEs} FUt &4 ol uehgtim nuslel 2 A7st fAR 3FS 4
off EAlsh= olEd& AAS= Aﬂé@la 7HA AL Tkar ER AT
AU, 2SS o] §F AH Yo 7Y R AN
o FATE AT o] M w=& AFYE 7 2. Mx2| ot™of 2 = AXo| O|MEX H|
3 AU (p<0.05). Cho YJE%_(zooz)A ?4_5:011 e Table 39} Table 4°ll= 22t &5 249 HA ¥
A TER SEA AR GG B EEINE ol w oS Fass) AT, MARESR U
355 ;ij ZL j lj iﬂ;;m_a fﬁ; = s g2l Azl HE vgRe) £ wE A
il ] 3:4 QL?:HEOM}?};ZE} & AN o) e e kg vehiolnh $41e ol
;_o:;}—;;—i Skod oo A5 K ,;_J%IE s A o] 49} q]zl-—? o A 7}‘ Lo 7he gl
= TE"“I‘ B ARDE BAE Al A4 oo gaEEas 28918 048 W0l 1 %
B0l HASI} 1Y el ol WHF B o) za vppe yRe] oldel nAE 8 Wk
el Aol % 71 AR FHERE<005). 71 g o fe)HA Aok gATh xeTe] A FE
Table 2, The pH and color characteristics of pork small intestine treated by chemical methods
Parameter Control Alcohol Acetic acid Flour NaCl
pH 6.58+0.02° 7.080.02° 3.80+0.03° 6.71+0.01° 6.18+0.02
L-value 64.06+1.67° 68.35+1.43" 68.19+2.82° 66.79+3.23" 64.00+2.87°
Color a-value 10.89+1.56" 9.16+2.60" 8.95+1.27" 4.89+1.05 5.78+0.78"
b-value 16.65+2.44 14.47+£3.81 13.27+1.31 14.24+2.61 16.34+3.97
All values are mean+SD of three replicates.
** Values with different letters within a row differ significantly at p<0.05.
Table 3, The microbiological characteristics of pork small intestine treated by physical methods
Parameter Control Tap water uv Sonication
Total cell count (log CFU/g) 6.10+0.05" 5.37+0.11° 5.92+0.05" 5.50+0.11°
E. coli (log CFU/g) 4.50+0.04° 3.35£0.07° 3.50+0.03° 3.4540.02%
Coliform bacteria (log CFU/g) 5.12+£0.01° 4.23+0.01° 4.11+0.01° 3.96+0.06"
All values are mean+SD of three replicates.
*4 Values with different letters within a row differ significantly at p<0.05.
Table 4, The microbiological characteristics of pork small intestine treated by chemical methods
Parameter Control Alcohol Acetic acid Flour NaCl
Total cell count (log CFU/g) 6.10£0.05° 1.85+0.15° 2.68+0.06" 5.53+0.06° 4.8240.10°
E.coli (log CFU/g) 4.50+0.04° ND" ND 3.22+0.06" 1.95+0.07°
Coliform bacteria (log CFU/g) 5.12+0.01° ND ND 3.82+0.07° 3.15+0.03°

All values are meantSD of three replicates.
a-¢

Y ND: not detected.

http://www.ekfcs.org

Values with different letters within a row differ significantly at p<0.05.
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N7, ol 25 fFoHos v ghs U
ERSE, ol 227 FFol o3 AlFde] A%
AETA HEFE Jhsste] AFol| R QlE HAAEY
TE AN FE Zelgt IEETE Oh SY 5(2005)2]
ToAE AL Ao R 2S94 EE 3t =,
T RATH AT U FEeE MFHES A
H RS w fojFoz Tasthes AL BHol B AF
o} AR A7E YERAT

s}etA Ao M2 HAESHY PrloA BE g
T7F 2R 2o g JeERISh #7114k 40
A AT T BT AEEA @%en, 1 FolA

T 34 AFEH /M T2 02 YERTHp<0.05).
Lactic acid® SX W) BEASIES v n|dEe 71 &
ARSHA] 2 ARTH He AdE UEfled ol B
ATt AR A7 gk UERAITHHamby PL 5 1987).
Lee MH & Choi CS(2012)+= =52 ofgk2o] HAAIA
nAES] 5 BaAyle Axs BRusie B Ae)
fFARE 295 YJep At webA S8k dAgE B8
o] B8 A g WHREG uEe] Aojo|
A HE w2 23E A lvar ddEn

3. Tx2| ™ol ME =] ATQ| TBARSZ U
VBNZ} H|x

Table 59} Table 69l 2+t ]2 HA e} s}8H4
AA o] e =5 42742 TBARS ¥ VBN a2 Uelt
Uitk E8138 dAgel| mE TBARSHS ¢4 =&
g Ag ol 2T RET foHoRE e Zhe
et A=t ol B8 40 g AdEe] AA
2 QI3 Aoz FIHHTHp<0.05). UVEAL 2|3+ TBARS
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#e] WskeE S3EW 92 R AR RS AAS] o
HY foZd AolE Holx %L oz ITEHT
(p>0.05). &84 HAAg N = B AHTFEC] =T
Ho} foldo= vre ks Jehlen fr14k 4
< o] 83 AT WA TP w2 3 UrEhHOiE}
(p<0.05). Lee SH 5(1997)%] Aol &Jatd, gh9-Foll
MR s @JJr A =7 GA Uitk B st
o B A7 Y 235 YERHATE Choi YS &
(2011)& TBARS%}O] 0.5 mg MA/kg °©]/dolH #s2o
2 AHHE 22 F Adtal stgoy, B AT E B
= A7 0.5 mg MA/Kg ©JstE UERt AEiH = d
A e AoE Bzl

VBNZ @%ﬁ ol z] BMJ % =43 Wy Fol
SHGEA, dubx o7 AldS
H RojE Ao E ek PE}(Chm YS 5 2002). ¥ A7)
AE 20 mg¥%s Z2H8HA Yo ERE RifjstA] e A
S8 HAXIth VBNRY F7le HAE v 849 ©
Wy Bajlol osiA dojuA He=dl Eeld Aol A
VBN#E2 231 Afo]7} YehtA] eof Thild wshE
AA &7 93 AATEe R B2 AAgr) 24
3HA] fthal BHHTHp>0.05). LEHHoE UVE mAE
o Apdo) f&3la W njgo=E Q3 dHez 7
o] o]&Fa o FHe] AHgyd HlE & uFo]
| E-S A oj3tr] o]# 9] uvel &3 ol waje] ut
A= o Aoz FFdHEHTKLee MH & Choi CS 2012).
gyl 1A 8l E 3 Kruk ZA 5(2011)2] ol A
+ IO E QIF v ES] APEE QI3 VBNgko] ZHA
sttt RSttt a8y B AFoAe E83 AA
gol osiA HgEC] FolHoR FHAstG ot HAE

|

Table 5, The TBARS and VBN characteristics of pork small intestine treated by physical methods

Parameter" Control Tap water uv Sonication
TBARS (mg MA/kg) 0.291£0.002" 0.24620.004° 0.288+0.011° 0.243+0.005
VBN (mg%) 1.39+0.79 1.12+0.40 1.12+0.39 1.39+0.39
Y TBARS: thiobarbituric acid reactive substances; VBN: volatile basic nitrogen.
All values are meantSD of three replicates.
** Values with different letters within a row differ significantly at p<0.05.
Table 6, The TBARS and VBN characteristics of pork small intestine treated by chemical methods
Parameter Control Alcohol Acetic acid Flour NaCl
TBARS" (mg MA/kg) 0.2910.002° 0.213+0.004° 0.213+0.006° 0.238+0.004" 0.245+0.003
VBN? (mg%) 1.39+0.79" 0.69+0.20° 0.42+0.20" 0.84+0.39" 0.83+0.19"
Y TBARS: thiobarbituric acid reactive substances.
? VBN: volatile basic nitrogen.
All values are meantSD of three replicates.
*4 Values with different letters within a row differ significantly at p<0.05.
2016; 32(6):716-723 http://www.ekfcs.org



Korean ] Food Cook Sci

=g BaEe] e 2o g2 g 721

Table 7. The sensory characteristics of pork small intestine treated by physical methods

Parameter Control Tap water uv Sonication
Apparence 8.17+0.75° 6.17+1.17° 7.67+£0.52° 6.17+0.75°
Color 8.00+1.10" 6.00£0.63" 7.33+0.82° 6.000.63"
Off-flavor 2.33+1.03° 5.17+0.41" 3.67+0.82° 5.33+0.52"
Overall acceptability 2.83+1.17° 5.33+0.52° 4.17+0.98" 5.50+0.55°
All values are meantSD of three replicates.
Apparence, color, off-flavor and overall acceptability (1 = extremely undesirable, 9 = extremely desirable).
*® Values with different letters within a row differ significantly at p<0.05.
Table 8, The sensory characteristics of pork small intestine treated by chemical methods
Parameter Control Alcohol Acetic acid Flour NaCl
Apparence 8.17+0.75" 3.00+1.10° 3.50+0.55 4.83+0.41° 6.17+0.75"
Color 8.00£1.10° 2.00+1.10° 2.17+1.17° 4.67+1.03° 6.00+1.10°
Off-flavor 2.33+1.03 4.83+0.98" 2.83+0.98" 4.67+0.82° 5.00+0.89"
Overall acceptability 2.83+1.17° 4.33+1.21° 2.67+1.21° 4.50+0.55 5.17+0.98"

All values are meantSD of three replicates.

Apparence, color, off-flavor and overall acceptability of the samples were evaluated using a 9-point descriptive scale (1 = extremely

undesirable, 9 = extremely desirable).

*4 Values with different letters within a row differ significantly at p<0.05.

Aldo] o] Fojx|z] oto} VBNZLS| f2l& o)zt ¢l
Aoz dAdHnt. 355 Ax ol e vAYES] A
A FYH R BE AP FAA Fho] oA A
< Yepla f7)4bke] 7 B 3he et
(p<0.05). Chae HS %(2006)° °l3td H7]4He *)&]3k
28 7hESo] AgsA ¥ L qriESsHEY FUIHA
48] o] AA Ut frlite] thlde] WHIlE o
At AFE ExEIY B A7} 5YS AHE
ERATE ol 318k A gl ofa &qo] A RE
A& R v BT 9IS 714 de] HoEs
AAIg o ek

o o rlr o

4, x| ot™o]f w2 =5 A #s™ £ Hin

Hsd B4 viae B 9 35hy A Wil
we} 24zt Table 73 Table 802 YERAQITH E814 A
Aol W Fed HriA gz i Ao] 7t
2 =L WIHTE don, olFdA M e A
& 4tk a8y 2E AT gi2FERG [dAFH
7S =AM E=L e UEAEH(p<0.05), ol <
AMROE 2 5/ o)]F7F AAAQ] 7sx %
e nx= Fa Yoty AdHET) &5k Aol

2 #53 HrilA 2E AT iz Ao o
ZTET B2 2k YERIAINE o] AAR I3
AA AR 7|55 A4S St A5ES o8¢ AlF
o] AAAR] VaxolA 7 w2 g eI

A

|
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o, f§714HE o] &3 AAEHelA s 2P wsrt A5t
of fETHHE AAHQ 7|Z=elA e ghe veh
ATH(p<0.05).

r

V. 2o % A=

2 ATME =5 e AAHY 2dE 2ty
T2 54 ol st AEsn. =5 2%
U A, 259 o83t &893 AAEE

H, T4, 71 WL, A5 55 o83t %)
AAEE AT pHE 35 AAjgeAs 714 A
glA] 7 w2 A E dEhil e, E8F Aol
© B ATt Sk A%e Bt AEe 25
TS o]&7 o] AMETL 7Y wskom, shehz A
Aele DR 2gEo] W2 AAEE Yt T
et BrblMe =24 AAE T 259 22T
Azt 718 A7 AE =0, sksk dajgelM e
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