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Abstract

We manufactured the sausages replaced part (8%) of the pork fat (20.8%) with pepper seed powder (1%) and pepper seed oil (7%). The
treatment of pepper seed did not affect pH and microbial quality, but decreased TBARS and VBN of sausages. Although the addition of
pepper seed hardly changed textural properties of sausages except for increasing cohesiveness, it enhanced sensory characteristics such as
taste, appearance, and overall acceptability. As expected, significant reductions were observed in the content of calorie, total fat, saturated
fat, and sodium by replacing pork fat with pepper seed oil and pepper seed powder in sausages. Therefore, pepper seed is good enough

to improve the sensory and nutritional quality of sausages.
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LM 2 A ARE QA = e AGUAAE W] A o
3 A|EEo] AATH(Chin KB 2002, Shion SRe} Chin KB
2012). F2 ARH AYUAAZ F8, oiFaad efo
Az AR FlEl s (Chin KB 2002), EFIQ7H(Shion SR
9} Chin KB 2012) 52 & & vt 184 RSE2AIAE
e o T2 AS U2 A2 dAsH HH 2247, &
ul 9 27te] AtEE Al UYL, ofHA] AW B
o] e} 2AS giIAETS AUAAE ¢le Aol
A AT Ae aFHA o] 252~258%% A9
ol 10% w|RERl &=abel] HlE =2 Holrh, wlE IFX
= 2eE 15~17%, AW 25~30%, 2AF 35~45%2 T
3t Qv e AFAA oI, oF 400AEE AT
A7 YHAle AFEE 2 AIEE o]8FI §itH(Yoon
HS % 1983, Ku KH % 2008). 154 7]E(lee K] 5 1975)
S gl Aklinoleic acid) 68~72%, &dAHoleic acid) 9~1
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AEAR ST AFSR Tl thAauEEQ] SRS oF
3000 Aol Adro] dhgH mztZ e AlFo|th(Chin KB 2002,
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Table 1. Formula of the sausages

Samplesﬂ

Ingredients
C PS
Pork meat 48.002) 48.00
Pork fat 28.80 20.80
Pepper seed oil 0.00 7.00
Pepper seed powder 0.00 1.00
Ice 19.20 19.20
Salt 115 1.15
Sadium phosphate 0.29 0.29
Sugar 0.29 0.29
MSG 0.10 0.10
Onion 0.34 0.34
Garlic 0.18 0.18
Ginger 0.12 0.12
White pepper 0.10 0.10
Isolated soy protein 143 1.43

e sausages without pepper seed, PS: sausages with pepper seed.
?Units are %

3. pH 58

2 B AIBE SHol €310 g/90 mL) TEY
(IKA, T25 Basic, Germany)Z 13,000 rpmollA 1383 &% 35}
pH meter(Precisa pH900-9050, Swiss)Z =343} on, 33] wb
3 248 7 WEgos e

4. K|t} AMHE(TBARS) &%

Ak b= Zkel  TBARS(thiobarbituric  acid — reactive
substances)= A]& 5 go| BHA(butylated hydroxyanisole) 50
Ue} FRT 15 mLg 7Bt & 4L F, 1 mLE 35t
Ald&o] Y3 7)ol 2 mL TBA(thiobarbituric acid)/TCA
(trichloroacetic acid) E3-8A-& gol &3] E§3te] 90 ¢
of FzolA 1583 FA el & WZAAIA 3,000 rpmell
A 1027 daleletsint. dalRed Age AFS 3st
o 531 nmolld AT FFLO| 588 FIt] mg
MA(malonaldehyde)/kg® 2 YO, 33] vt =A3 &
Ao BAAG,
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248 F FEkon EAA.

VBN (mg%) = 0.28 x (a—b) x F x 100/0.1
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F : 0.02 N H,SO; factor
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Count Agar, Difco, Detroit, MI, USA) HjA|o| HE3}le] 37
oA 48AITF FE ket & FAE colony & ARSI
colony F+= &2AIA] 1 gF F2Y FAGE(colony forming
unit, CFU)9| 271 oz FABrt. 7 AE 3 33
HHE AEste] HEAZ VeI
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Z27+8- theometer(CR-300, Japan)S
HZAS Table 29} 2},
ek Y (springiness), 2 (gumminess)&

el uict 38 whashel Zgel el

olgste] sk, &
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Table 2, Conditions of the computer and the rheometer for

texture analysis

Computer Rheometer
ltem Condition ltem Condition

Table speed 120 mm/min Mode 21
Sample speed 50 mm/min R/H Real

Load cell 10 kg R/T Press
Adapter area 5 mm’ Reproduction 2
Sample area 25x25 mm’ Distance 250 mm
Sample move 15 min Time (sec) 1 sec
Sample length 10 min Maximum Force 10 kg

Force unit g/cm2

IEM 22T DFMRES HolE 2AR|9 EUSY 285
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W Wrked 108e AAste 233, S, 0, 9
&, FTHHA 7ol thate] 74 H=pow 37}0}%"3} (1=

- vpmc} 7= b 7 ABE AE 2 m, ¥O] 1
7|z zh 1074 22 Aol AT E A,

W (AOAC 2000)0] Wi FEL
W, A ]c}% Soxhlet &1, zdulze
, 2B 550 €9 HH on
A3} E]-—,—@:]- Sere 100uelN S8, ZA, 2
A 9 z3|Rol ko wl 7row Jett YEF ke
ICP-OES(OPTIMA7300DV, PerkinElmer Korea)Z o|83}o] Ak
shoirh. gFe BrstE 9 WA FF 1 g 1F 4 kal
AR 1g B0 kad] o Falel Ada EaAE
9 EUsAER B9E e BT Aerel g ¥
Wl F3te] A3k}

T

ol

)

10, SAEA

E AES 53] de AFEL SPSS(Statistical package for
the social science 17.0) program ©]-83}e] r-test &-& HA}
F2(ANOVA, analysis of variance)S AAJ5te] 243519031, 7}
ARE 7H foA A5 Duncan's multiple range testE ]

gste] AAlEklh

., Zat ¢ o
1, pH, TBARS, VBN, &0

2429 A7|7kel W p
3}= Table 30| YJERYATE

zFe} A7 pH e WALE(5-10 C)olA AF 2
FhA felAel Wah g, dzTet AelT 2ke] pH
Aolw vehtA| gsic 1% H’T% A71eke] 24142 7
ek AdgdaTAnrt glo] & AgEdsE dE8 d7ERet
AHA o2 HWEME F= Oiour Pak JI 5(2012)2 m}7}
T 7PE 2AlAe pHYl Q%S FA @Skal AR &
pHel Hale #FEA] ekt HusFal, Kim IS $(2011)
< SAFEE PE 2AIAY] pHE dEAFThL EaEkel
g 23y £(Kim YJ¢} Hwang BS 2011, Kim Y], 2011a),
n}=(Shin JH 5 2011), £ (Kim YJ 2011b), Er}E(Na YRJJr
Joo NM 2012), ¥1d%(jin SK 5 2011) 59 AT YEAS
Whetel 2242 e ke drse A7 o
2} 24A)¢] pH7} grollcka Rasloleh oleh 2 ol
ﬂﬂgJ S0l we} 24179 pHo vlAlE gl )
el Aew F=Hr)

H, TBARS, VBN, Ft<2] ®
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2AA Y AR RS doliy] Qlete] AAFT|ZE] mE
TBARSFS] ¥she ZAatglrt. TBARSE AFe] Aats} 4
=5 4] H8l 7 gl AHSEE o E TBAY &
A= 25 1 kgdll ¥ malonaldehyde(MA)-A| & 4t
3}E(lipid peroxide)®] Ea|AHE-9] mgo 2 YEFHTH(Witte VC
S 1970). TBARS®] A2 FufjFe] I Lk #AVt
Aol TBARSS| FHFe SAIFe] AWEE Hrlske A7t
Hrh(Tarladgis BG 5 1960, Witte VC 5 1970). d¥lxo g
TBARS #2 A7|7be] dojdss J7lshet], B odelA
= 257k AGTIZE FeF TBARS o]l fredo=m FU)ak
I A 7R AFA H7bro] tiETFETE TBARS O]
itk 2 AFellA] JREkgE AAJA|9] 7] TBARS #2 0.42
~0.43 mg MDA/kgO 2 AeAFor] HIdk 0.38~0.42 mg
MDA/kg(Kim YJ 2011a), 0.42~0.72 mg MDA/kg (Kim IS &
201D ET ohA =9kt v AALEAAAE 7EE Kang
SM 5(2012)2] ATFoIME 9dTte] &4 (24 C/RH 89%)
ARl AR S %7] TBARS %to] 1.0 mg MDA/kgC & t}
=7 SN Aol digk AR HrHEe] 9EF
AdEE, vl F2E2EPak T 5 2012 £9 FEE(Kim
Y] 2011b)& AA7|ZF 3 TBARS < Gojdog ZAaAZe
v, TAFEEKIm IS 5 2010 Sulks $FEE(Shin JH 5
2011 TBARS #& SAISHA okl HaxQle},

3] 9712 A(VBN, volatile basic nitrogen)= SFRUo}2
Zof Egjugolnl Fo] A ofyle] FHoZ A&RFe}
ojgfFe] AMES Uehlls AE7E HrkBoua JR T 1984,
Pearson AM2} Young RB 1989), dubdo g AlMSoA =
100 g = 10~20 mg, 7] 3} Aol 30~40 mg, 50 mg |
o Husl Aoz HEU|(Al-Bachira M9} Mehiob A 2001,
Malle P&} Poumeyrol M 1989), ¥ Agor= A 23714
iz7et A7 E5F VBNe| §EFo] ZI|HT fojHoz
F7Vetdot 15 mgs WA Rsith ARTIRE T A A
2]7¢] VBN Fro] thxTHT frofFo g Ygled, o= 1
FH Y AR RG] aHE HAFET FAFEEKIm IS
= 2011)F Znuls 2ZE(shin JH 5 2011)% VBN kel =
7Ve AAlsk gtk B aE it

Fes AEel vAE 299 N AT FRE
Wgshe 71Eol =W, Egh I Fof Al ofg MsE F
A oty 2 A ARSE SAAE BT BEAE A
7VEA k2 FHE AR 27U dizTeh AT BF
nAEo] 2R g2 FHE FASATE ol AR Az
Il WEES casingdll 7, 100 ColA 30837+ 714,
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Table 3, The changes of pH, TBARS, VBN, and TPC of the
sausages during storage periods

Storage days

Parameter Samplesw)

7 14
C 5.95+0.01° 5.940,00 5.94+0,01
pit PS 5.96:+0.00 5.9620,00 5.9540,01
N 043+001°  048+0,01" 0.53:+0,04™
TBARS PS 0.4240,00" 0.4610,02" 0.5010,01"
, C 763014 1378021 14112017
VN PS 7234015"  10114019"  1209+0.19"
5 C ND.” N.D. N.D.
e PS ND. ND. ND.

a, b in the same column with different superscripts are significantly
different at p< 0.05.

A-C in the same row with different superscripts are significantly different
at p<0.05,

e sausages without pepper seed, PS: sausages with pepper seed.

Values are mean=SD,

YTBARS: thiobarbituric acid reactive substances, VBN: volatile basic
nitrogen, TPC: total plate count

“N.D. means 'not detected',

2. x5

AR g2 B ATy ATt e 2244 5
A W3E Table 49 eI E2S HYAZ of et
S Uellle AX(hardness)T A Elgtoll IS thZTrolA
i =4 SHEYoY Fode gl AFe] FeHE T
Asle URzE Age Hed g8 Yehie $3HA
(chesiveness) ] 7% UIZTHT} AHg|For FolFom =9k
o}, &2 A(springiness)Z 2 (gumminess)> T} 2 g
T2 oAl Aolrt gt AT B AAIA &=
A7k frenlk dstglo]l fAEE A EUdd & Sk
vl FZ&E(Pak JI 5 2012)F #HAXx EI(in SK T 20119
A7be AAAY ARE FVMAAGE BaEHg o, 134
ol HArhe Amel fofnst HelE xskA] eskal 939

2 Axg 2F A

TEA 71EE AEA 718 IFARE diAlEte Az
2AAY] B &0 woll A Alfstd A
z A7) 7120 ARG 2 o7} Q= Aow selwgl
o wEb I3AG7E 2R AT W 52 AL o
AAZ F&sH AHEE 5 s AoE Alsdnt

3. s
HeH7he Az Y AFow e 1 AfE
Fig. 1o Yepth 2A7E t1276.30£0.69)9F A2+

(6.40%0.32)ZFell  FoHd Hol7b QA Il AT
(6.30£0,67)7F HZ76.1010,56)Hc} thi =A] Yephtort &
A (p0.05)& giolth. Ty mFEA A7 3H6.60+0.51),



Table 4, The changes of textural characteristics of the sausages during storage periods

Days Samples”
C PS
Items 0 7 14 0 7 14
Hardness (kg) 2001442047 1982441 27 197842255 194813291 194513646 194615172
Cohesiveness (%) 52 41£5 94" 51.85+3.72" 51514876 60.14+8.07" 59.90+2.73" 58 41+5 51"
Springiness (mm) 89.7746.63 89.95+11.14 89.5749.29 88.80%8.37 88.50+9 91 88.92+4.95
Gumminess (kg) 725.02£30.27 721,09433.04 72253447 .06 724,05%51.72 725.06+19.71 724.19%306.61

e sausages without pepper seed, PS: sausages with pepper seed.
2)
Values are mean=SD,

a, b in the same row with different superscripts are significantly different at p<0.05.

2]7H6.60%0.48), HAHQ] FEE(6.80+0.42)= IZFRL
FA(p0.0922 EA FrHEACh ol 2FH H7HRE <l
gto] AAlA|e] Aol FolAal, uFHe] wipute] 7lg
ohs st Al Bt e AR ARE
MEc vhd, dadTea Wiz 2%(in SK 5 201D
SAFEEEIn 1S T 20109 e S AQdE e
TEA frofnle FFE nAA ZYL Suks(shin JH
201D ENFE®Na YRS Joo NM 2012)& A 2%
SR B E

(e

t of

texture

8
7
6.30+0,69 . 6401032
/s .
-1 ~
," \“\
" 4 %
’ \\.
Pig 3 %%, 6.30+0.67
overall acceptability » % _ flavor
~ - Ty
68040420 | |-590%057a )
~— 1 —
! — —s10+056,/ c
\ T ]

6.60%0.51°

appearance taste

Fig. 1. The profiles of sensory characteristics of the sausages.
Ke: sausages without pepper seed, PS: sausages with pepper seed.

2) .

Values are meantSD,

a, b in the same column with different superscripts are significantly

different at p<0.05.

[e]

4 o:|ot/\-|

oo

HI

2AA9] 2T g AT YT BYEE Table

of Yehild. 334 ATt deTEG

T7F HETEG AP(p.01), EIAF(p(0.001), UYEF

(p€0.01) §=Fe ot

27 B8 SA8.8%) F RS LFERFTW)
oF IFARRwE AT 2 I, A, 2AT B
UEF ol ol or Aot whebs nF:A3H7E &
AAE Alzstd axa o] YeldA7)sd tlEo] ALY, A
A, AdEde A& 7 ds AR 7|ddEH
Table 5, Nutritional profiles of the sausages
Nutrition Facts (serving size: 100g) Samples”
C PS tvalue
Calories (kcal) 25721414347 22498+1645  13.05
Total Carbohydrates(g) 5.49+0.19 6434016 -19.89
Sugar(g) 1.03+0.13 0.7410.41 427
Protein(g) 14.90+0.74 14,63£0.65 3.38
Total Fat(g) 19.7140.52 16154047 2224
Saturated Fat(g) ~ 7.42+0.25 4541013 8357
Trans Fat(g) 0.16+0.02 0.14%0.05 4,09
Cholesterol(mg) 37.3516.19 40.22+5 30 -4.29
Sodium(mg) 6727813301  S72.73+5466 1267
e sausages without pepper seed, PS: sausages with pepper seed,
i)Values are mean=®SD,
p<0.01, p<0.001
v, 2% ¥ 7=
ATolMe 2AAe =5 A8 T LHE%)

gelseld, B4 549
of p e WALEdlA A%

B

AFAFHT0} DFHTHANE HAG DA S AZst
= Al taTek AT
2771 el Q] Wt

AL, WhzTek AT ke pH Aol uEhtA] egit

TBARS 3h& 277re] ARV B frejHe

S7Fst AL,

A 23R ole LA Frkro] tHERTFRUY TBARS Fto] ¥
k. 3y G71EA(VBNE AR 2F7HA] vl z2Teb A g

F W vBNe] §o] 2/ludh feldes F
GRS AASAT. A 2

15 g WA gob bR

shshglont,

aFH A2 Fe] VBN Fro] tlRTHTE foFom YgkEd],
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