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Abstract

Effect on storage improvement of pork emulsion sausage manufactured with various levels of
jalapeno powder (0%, 1%, 3%, 5%) examined. The pH values of pork emulsion sausage significantly
decreased with increasing jalapeno powder level (p<0.05) for 0 week and 2 week. Cooking yield
of samples increased with increasing jalapeno powder, 5% jalapeno powder emulsion sausage showed
higher value than the control and other samples. TBARS (thiobarbituric acid reactive substances)
values of pork emulsion sausage significantly lower with increasing jalapeno powder (p<0.05) for
all periods, 3% and 5% samples were significantly different during storage. VBN (volatile basic
nitrogen) values significantly different between the control and treatment added jalapeno powder for
0 week and 2 week. 2,2-diphenyl-1-picrylhydrazyl radical scavenging activity of the emulsion pork
sausage added jalapeno powder were significantly increased with increasing jalapeno powder level
(p<0.05). Therefore, pork emulsion sausage added jalapeno powder had improved storage range and
inhibition of microbial growth, in those, pork emulsion sausage with 5% jalapeno powder is qualified.
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A S7Ike FAIE EHTHKOIA, 2019). $7H852 A3t A9, T4l A7l== AlREw, o

< Ay} Ae] Hufje} mpgEo] Aol 2 FF= Elleong er al., 2010). AIS S
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o]e} -2 Hif|& HIR|5}7] Yal|A] sorbic acid, erythorbic acid, benzoic acid, propionic acid®} -
St A71ES 0|85t A|ZETtHHam ef al., 2003). Sorbic acid= ¥Fa A& 2 /\]'—Q-E]UC] =
oF QoA F2 AGEE HERE A 720 fASIe] #5f B3 fARE Aol £5E1
UAFHKMSRS, 2018). 7142 propionic acid7} o[-&=H, Bte] oo} HES Ao} HOHH o=

oM F= ARGSIAL Atk 4 A7 AlHolA ofwel 713 os 48), FEeAld] gt A7t
SAsH] & Ht ofye}, ol HAE EAIE Yo 4 Qltkal AbeHch

ol ¥ 7S] AREo] AHIREONA Bdt QAE FIL, ol Ao FIFE AT

tze] A A7REE olE WiAllsh] Y1t A1 o1Fo1A1aL ltK(Park and Kim, 2016). SoflA=
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SRS A7t B8 AAA 9] A0 et A7t AR O (Jeong ef al., 2002), 72} 73S 9L SAIE] AR o] ZRHETH=
AL A7} JATHCho et al., 2006). Zof| A= B2} FEET} Thyme 715 71 Luncheon Roll Meato]4] AAFAJ0] olRth= B 117}

A THFerial M. Abu-Salem et al., 2011) ogl & uf, sk 9 7o A A7 Ao TRe-Eo] Q= FABIERL S 2Z5lo] |71
HEAZHE A7t Lo WY=L QtkPak e al, 2012).

Sepe= G4 HIE A, C 5 E‘r%*‘& YRS TRkl AL, HS 159 dEAQ B4 S capsaicin®] HF FFE ] Utk
(Song et al, 2010). FARE Hjoto] AT Ehe WPkt =22 F7] whzol] FAHROA -85k, FAfAS HEES AAsH=T

T2 Fh ER AR E4Q EFHE o] wot BHAAE AlASH, A HES AAlske A7 9 HHE ol (Yoon et
al,, 2012), FF20] U= Tt} 50| Hojut LDL-ZF|AHE 418kE Alsks 582 7}Z]"’ UTKEmilio et al, 2012).

A% Aol A el detu]inof] tht 3t Akl tiet At Aol E6kaL, ofF S7FsAEC] HERE Ak nlH]gt Aol
wbA & Aghe e ol8sto] f3kE AR Aol miRle S At avtof dis] dotiy] HsiA AT-E HFSHI

R

SAE & =] AKX HZE
E o] AR E8-L T2 5 244)7t0] AabE BE S| (ShinwooFS, KoreayS ARSI -9 S22} SAHRS 3mm plateS 1—‘_11-*@_]-
grinder(PA-82, Mainca, Spain)Z H&51H 0™, bowl cutter(K-30, Talsa, Spain)S ©]-83}0] Z 2] 180 g(60%)Z}F A5} 60 g(20%), WS> 60
2(20%)S &3 9 AEslict. AA| E55o] tidl 22 NPS 1.2%, Suger 1%, Mixed spice 0.6%, et (A farmer looking at the moon,
Korea)= Z¥2} 0%, 1%, 3%, 5%% A71slo] A Zstqt). AlEst G51E-2 5417](EM-12, Mainca, Spain)E ©]8-519] conical tubed] 71 519
o, &7 3t {32 80T chamber(10.10ESI/SK, Alto Shaam, USA)OJA] 3087t 7145 & A-2(25T)0)| A 2087 WA S0 ARE-519Ich

HEI'I

pHE= 7195 AR 4 g} 54 16 mLE ultra turrax(HMZ-20DN, Pooglim Tech, Korea)S ARE5}] 8,000 rppmof|A] 40z7F #+2%t &
F2]4= pH meter(Model S220, Mettler-Toledo, Switzerland)E AR&slo] &4 o}t

NGge 4 A, 59 TAS 25010} offe] B4l wet %z AEslen

e A5G

Tthiobarbituric Acid Reactive Substance(TBARS) &4

TBARSE AJ9f /\PHHEE ZXol= o g B ASoAs S5 o]dslth Al 10 g& DW 90 mL2} homogenizer(AM-5, Nihonseiki
Kaissa, Japan) 78 A7l & 4N HCIZ 2.5 mL d713F S3HE-2 7145l 594 50 mLE 35t ARSIt Z3SH A|= 5 mLe} 0.02N
5 mLE &3I5F & 3087F 1000 9] water batho|A] WES-A]ZIT), 0]& BT A|(Spectra Max iD3, Molecular devices, USA)E 0|-835}o] 538
nmoJ| A £45}9tt. o]& olfe} 72 A O & malonaldhyde(mg malondialdehyde/kg meat)S A3}t

TBARS (mg malondialdehyde/kg meat) = S3EZE x 7.8
Volatile Basic Nitrogen(VBN) X
AlgE AAJA] 10 g2t 90 mL D.WE homogenizer(AM—S Nihonseiki Kaissa, Japan)E- 0]-&-5}o] #2133t & filter paper2 o}slo] A %513

ok olofo] | mLE /1] Conway 87] 214 Y& 5 LAlofiz HiBOS $& 5 Faelo] H4lo] ZAwh= 10| S 001 N HOI §9l0=
#gsjo] of] Ajo] olste] AL,
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VBN (mgh) = (W& 253 -

ol

A& AT x 1 x 0.02 x 14007 x 100 / A=

2,2-diphenyl-1-picrylhydrazy(DPPH) Free Radical £

s} 318 S451] S5 DPPH free rdical £71%5 37 & 0831900k AR} DWS 192 EUs}o] fler papers B3}o] ofa
of oM ARt ol 1 mLe DPPHE 1 mLE voltexE ©]-85t0] S3I3t & FAloflA 3087t REEAIFT, olF 3= A|(Spectra
Max iD3, Molecular devices, USA)S ©]85}0] 517 nmol|A] SFEE ZH5th 0|3 100 — [AEF7/FY] S4% — Farlte] 3n
x 100|922 DPPH itz &A S AALIHch

SHE

o

H 4319 Al= 33] ojAfo] HEEAIRS AA|5F9 T, o]F EAIAE] T2 13 SAS(version 9.3 for window, SAS Institue, USA)S 0]-8-5}9]
ANE Heght REHAR UrE‘rLH O, ANOVA, Duncan's multiple range test® -5-2]2]Q1 X}o]7} QI=A|S HS3IL

. Zaf & 0F
pH

Table 12 et B Hrlgo] WE =8 2429 pHE UYehd ZAxfolct. gaFd v AjoA: 05319} 25330 Tefa]e
i 71ego] S7FEEE pH gh R98 0 & Wolx|E A4S KB .0m(p<0.05), ol et pH7} 5112 W7] wjEolatal AlgHc).
450l 2T} 5% ATl 54201 Aolg B A (p<0.05) UHA] F M2l G4 ZlolE HehhA] %kt Lee 5(2016)
IFNE 7Rt AT S0 pHY} H7iRgo] S7FekpE WolAttal slo] olet GARE Axke Uehfiolct. S0 vl ZalojAle et
1% et g H7IeE Aejis S week)7t AEE G902 WolRls AFE B0, 3%} 5% A FollAls 05AjolA gk
RojHoR &2 ES UERAITHp<0.05). ofi= AlZlo] X|dof| wet njAiEo] F4Jst0] o9} 7R Ay} ARtk AlREh EoE 82

glycogen®] Hflo] 2J5] fAto] Z7I5] W] Abo] WoxE Aojekal HuE vl QJtkPark, 2009).

g 48

Fehile B 7ol w2 7 S22 Fig, 10 UERGITh 719 482 S5t o] $&uke AS Hastom WAlske 2] 7|l

7) e ol S| FSE @89 o) Bl FATcHital nd Uiors, 199) 718 £EE Dokl LUE 96 1
A7k 7o e HerEe] He) A0 S gt vehelrk. ol Fehulkol ko Fasle] Y Aloliart 48
ZJolzto] 0|} e ATES ekl A0 ALREL). Park 501612 S99] Wlego] F7RIE 3] Jhgago] opAlrhi she] ojoh
AR AT Lol Sl H7RE AAA0IA ek okt ohjel, 7148 S SAAIE A0 ot 241K)9] BAoE
FHH dS v Aoz Ams

Table 1. pH of pork emulsion sausage formulated with various levels of Jalapeno powder

Jalapeno powder (%)

Storage periods (week)

0 (Control) 1 3 5
0 6.75 + 0.134 6.09 + 0.01% 5.82 + 0.01¢ 5.62 + 0.04™
2 6.25 + 0.12%° 5.82 + 0.01% 5.58 £ 0.02° 5.46 £ 0.03™
4 576 £ 0.11* 5.65 £ 0.06"% 5.56 = 0.06°° 545 + 0.03®

All values are mean + SD.
AP Means in the same row with different letters are significantly different (p<0.05).
*¢ Means in the same column with different letters are significantly different (p<0.05).
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Fig. 1. Cooking yield of pork emulsion sausage formulated with various levels of Jalapeno powder. Error bars mean standard deviation
of the mean. “® Means in the same bars with different letters are significantly different (p<0.05).

TBARS

Table 2= Stk 28 71} FAPEC] g A A 235 HERiglch. A1 Atste]l ©fjt TBARS(thiobarbituric acid reactive
substances)2] AJ/d> AlFolA AlsiFer D AL 7] tEe] T2 A gl B2 SAIES] MRS B7kehs 583 8lold
(Anna et al., 2003). 0, 2, 4304 Gt BT 9ol S7FE,5 TBARS go] o4 0s Wolxls 32 Ethp<0.05). °ok=
Seh eyt EefulEd) St 0|20t 2 ateh 2EE SRSt Q7] wiEe] A Alufo]l EXkE HRIHAl AErt:. Lee 5{(2009)2
s} FElo] PRt AAE B2 =5 =IO Hize] HE et AR aE HAa Stof ook fARt AE HERHIT:
2= 0FA1] BIs] 2553 4FAOA RO 08 w2 IS HYoH, ThE AP 2, 4F7A419] PARNE FolF o= £oint Tely|
7k H7FEA] 2 il Blsl] et s 7R ARHES] SAE A e U9 el 7L Sl ARt 5 diEolst
I AR 3%} 5% Fehk 2 AE|TolMe FAPE AEeE FoF 0 gho] Bole FAIE EATH(p<0.05).

VBN

A41709] 60% ool Bz FAE0] 7] whEe] o] wn) £X AFAe] SlolH Fag Baoltt olo] BE ES R21E
AA1X]2] VBN K= Table 30 LehRgIe, 05349} 238041 th277} el B 71 HelEo] wis) fO)80R o 542
HYHO(p<0.05), 45X AT} Sehule RS 57 e Aelziolet §o141) ATE LRhHSITHp<0.05). il A7
AJofl VBN %317} Slolie 42 Hok A4S FAAE 4 % AOR AREE GATFOIHE F7E A94% 94a0R Roklt T
2 Bgion, Yehli ¥ HeiEE Rl Hol7} gglom, ol B2t ekl RS AR Helo] ulsh Ha vl
Y27} Scke Jolekn WetEn. Seutet AFFAKEDA, 2002044 VBN Fgol ofe 1% 2 A8 /HA7AE 20 me% ofst

Table 2. TBARS (mg malondialdehyde/kg meat) of pork emulsion sausage formulated with various levels of Jalapeno powder

Jalapeno powder (%)

Storage periods (week)

0 (Control) 1 3 5
0 0.64 + 0.08%° 0.53 + 0.02% 0.31 + 0.01% 0.13 + 0.04>
2 248 + 0.05" 0.95 + 0.05% 0.60 + 0.04° 0.45 + 0.08™
4 2.58 £ 0.07* 1.07 + 0.07™ 0.69 + 0.03 0.56 + 0.04™

All values are mean + SD.
AP Means in the same row with different letters are significantly different (p<0.05).
*¢ Means in the same column with different letters are significantly different (p<0.05).
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Table 3. VBN (mg%) of pork emulsion sausage formulated with various levels of Jalapeno powder

Jalapeno powder (%)

Storage periods (week)

0 (Control) 1 3 5
0 17.74 + 0.62° 13.31 £+ 0.99° 12.61 + 0.98° 1121 + 0.728
2 19.89 + 0.49"° 13.54 + 0.818 13.07 + 0.28° 1191 + 0.718
4 22.60 + 0.32% 14.94 + 0.884° 14.01 + 0.4148 13.07 + 0.948

All values are mean + SD.
AD Means in the same row with different letters are significantly different (p<0.05).
*¢ Means in the same column with different letters are significantly different (p<0.05).

Tgokal Qlom, TR 450t 22.60 mg% 2 RIS Zifok= AIE Btk I3Ke IFHRE Mot Alxst AAA] 9] A-EdTt
ofME thxte} vlaste] Mot NSHNFE 71 AEAEol fedos W2 A5 Yefo] o]t fARE Z3E YERASITHKIm
et al, 2013).

DPPH Free Radical Scavenging Activity

Fig. 2= Zehe 00 H7igat 4o W gk Yebdl I1lolth DPPH radical 7170l 583 A= Sk AR} S48 free
radical HHg-& YA At} BHO| e mold 4+ QU= A otKSagar and Singh, 2011). DPPHE M Ztofli= 212191 lo}E HolA]
agtont, g AloloflA= FolA’l AolE EAtHp<0.05). Be Ao Tt EHo] o] S7IrE FoH0R wols AE
HoH(p<0.05), o= Lt o] thFo R =] = e £4 wiizolzial AEE . DPPHY} E2Hl=2] F1/8/de] wet Aol
S UeRdiths A-50] 2= 17| whzol(Villanoa e al., 2007), St 0] H4ts} 5o tis] A7te 7147} Sl& A& AlmEt

I3

V. @ of

L /|

2 AR Yol Bl 7o) Te £5 93K 2414)9) A ea T0] the A717he FEsked] it pHolA: 053
250l Gehl o] S7HISE oj0R b AR HHCRp<005), AT} 1% A TolAl 7Iko] Adsg fojHo

80
—_ B0% 81% B3% B85%
X 70
s 2 A
éb 60
§ 50
5 N
T 40 §
an
T §
10 &

Storage periods (week)

Fig. 2. DPPH on pork emulsion sausage formulated with various levels of Jalapeno powder. Error bars mean standard deviation of the mean.
AD Means in the same bars with different letters are significantly different (p<0.05).
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2 Wobrkp<005). 749482 Tl 5% B2t HeiTolA ofETeh the Heio] Hald YH0R He $XS RTkp<0.05)
TBARSOJHE E 04 Fio] Z7RISE ojon wolae Aike BYori(px0.05), Tehii 3%, 5% 7k Hej7olis 713kl
4% GO 02 oAl 241S HATHp<005). VBN 053, 25004 tiapolq The Azl el uls) $olHoR %L e
UERIgLo v (p<0.05), BETOIAE 71Kto] s §OjH0® Fobli 241 HETHp<005). DPPHOE BE F3jol4 Fehi: B
o] F7HI%E ol 4TS UERiglTkp<005). olel weh £ $319 24170] Yeblin H7iSlo] A} Sen A 5L At
Az, 7o) e RE Yebil Hel 7ol 940 52 Bylow, ekl Aol B AN AxsH] o} 4 U AL
2 A7,
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