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Abstract

This study was conducted to investigate the quality characteristics of pork emulsion-type sausage
added with water dropwort powder (0%, 1%, 2% and 3%). Moisture contents of containing 2%, 3%
water dropwort powder treatments were significantly higher than control (p<0.05). However, fat
contents decreased with increasing in water dropwort powder. Ash contents of pork emulsion-type
sausage was increased with an increasing water dropwort powder. Cooking loss of water dropwort
powder treatments were significantly lower than control (p<0.05). Texture profile analysis was no
significantly differences between control and treatments. Viscosity of the pork emulsion-type sausage
was increased with an increasing water dropwort powder. 2,2-diphenyl-1-picrylhydrazyl radical
scavenging activity of water dropwort powder treatments were significantly higher than that of control
(p<0.05). Ferric reducing antioxidant power of samples were significantly increased with an increasing
water dropwort powder (p<0.05). These results suggest that pork emulsion-type sausage added with
3% water dropwort powder can be used as a high quality natural additive sausage.
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(Oenanthe javanica DC)i= B} of2solE= 2|yt A A Hof| APstal, Y&, gt S 5 SoMr[olollA 2180 = Aui=ar ct
(Hwang et al., 2011). 0jUgl= A& JIstE 0= HEM] A, B, By, C, Z5, FHE, 57|28} o2}, hyperoside, persicarin & isorhamnetin}
22 5 o} 430] U BR5I0] ol AHEKS 28] 7154L 741 Leld ABolckPark ef al, 2007; Shim e al, 2015). et opfe}
EE%H gulE U= S-pinene, germacrene D, pulegone, limonene®| $F3-%E0] Qlo] $hHAlof 33 51A| o] &%1l QIthi(Rhee ef al., 1995).
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&

zd
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AZ5Act. 1 & stuffer(EM-12, Mainca, Spain)E ©]-8sto] HA =4o] F25HtE S48 f5H2-2 80T chamber(10.10ESI/SK, Alto
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YR =
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pH 53

pHE AR 4 g2 AF5te] $545 16 mLe 235151] ultra-turrax(HMZ-20DN, Pooglim Tech, Korea)S ©]-&3} 8,000 rpmof|A 13 59t

s A

#3433 F214= pH meter(Model $220, Mettler-Toledo, Switzerland)S AR&3}o] 279313t

ME =X

7td A35.9] 9k ThH-S color reader(CR-10, Minolta, Japan)S AR&3}0] &= (Lightness)S WER= CIE L™ -3k} 2= (Redness)S LFEF
U= CIE a” -3t ZME(Yellowness)S UERE= CIE b -3 245190t
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714 % 5 (9
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A2AA] F51HE9] A= 34 HZA|(MerlinVR, Rheosys, USA)©]| 30 mm parallel plate®} 2 mm gap< ZF2F610] 25T OllA] head speed
20 rpmO 2 AAsto] 6027 STt

=M(Texture profile analysis, TPA) S8
A &) =72 texture analyzer(TA 1, Ametek, USAYE ARSI S7J519]Tt. 80T chamber(10.10ESISK, Alto Shaam, USA)OJA] 3023t
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7145t 98-S @2.5 x 2.0 emQ) 7|2 AE T 27519 B4 AL head speed 2.0 mm/s, pre-test speed 2.0 mm/s maximum load
2 kg, distance 8.0 mm, force 5 g, post-test speed 5.0 mm/sZE A3t T 25 mm cylinder probeS 0]-8-510] S5t} 24 7 (Hardness,
kg), 5-5Al(Cohesiveness) L B2 AJ(Springiness)S 7|51, 0]& o]-&51o] A4 (Chewiness, kg)T+ FHAJ(Gumminess, kg)S AFESIAT

olv

DPPH free radical 275 &8k &4

SRS} &4 =2A o] AR /;B’—E*%—H]L A& 3 gt $54 15 mLE @17 ultra-turrax(HMZ-20DN, Pooglim Tech, Korea)E ©]-85}2] 7,000
pmof|A] 2027F FA5IC) E3HEL centrifuge(Supra R22, Hanil, Korea)E ©0]-€35}] 4T, 3,000 rpm. 10502 A3t & ARSI}
ZZ ML filter paper(Whatman No. 1, GE Healthcare, USA)0] oj1}s}o] AFo] o]&3}7]| Q) AHS 5319 F+55(1 mL)¥} DPPHE
ol(1 mL)S &glolo] A9 g ojfF oA 304 59 WRA]Zl & spectrophotometer(Optizen 2120UV, mecasys, Korea)g AR&-5}-0]
517 ol BYES 2959t ABS o PO Ane That 2O AL o|gstel MR Liehfol

. . ANZEH7REO] S8 - ARk S4=
DPPH free radical A7% (%) = TR e x 100
=1 LN = O

gHd3(Ferric reducing antioxidant power assay, FRAP) %

[ BIRCR= e A AP e §J‘_~%]F£}— Dudonné 5(2009)9] BHE o]-&5to] Zo51tt 0.3M sodium acetate buffer?} 40 mM HCLO] =<1
20 mM FeCls, 10mM TPTZZ 10 : 1 : 19] H]gi Ao} 37C 158 &<t ¥SAIA FHlokth 55(1 mL)¥} FRAP A9K3 mL)E &%

T 37C o oA 1587 §RgA ] ZAt}. 1 & spectrophotometer(Optizen 2120UV, mecasys, Korea)E 018519 593 nmojjA| S4EE 24
O]'ME]‘~

SHXE|
o

A9 Ayl= 33] oi}f HHEAFES AXslo] FrIE]QIch o]F EA AT & 73 SAS(version 9.3 for window, SAS Institute, USA)S
o|835to] AE Pzl TEEAE UER2 ™, ANOVA, Duncan's multiple range test® Z17H0] EXo] tigf $-0]21Ql 2lo|E AZ35}19ch

Uk

Table 12 PlLfe}R 71apo] T £5 9518 X0 YUPIRS B Arolch SEaleke mlutelat 2%, 3% Hel 77} o]
uJs) ol e gk Uehgirl(p=005), ol Aolg7t 4—5% g 5490] 9l7] dfgolekD B s o ek Park e l, 2002)
R WA 98 0l83lo] Ax DYEFEE Az A BA B9 Wl 8N Susie] SRR e SR 2R ek
THCho ef al., 2010). APFFL: hHr BE A7} wAﬂi 2 Zh2 URRRSLom(p<0.05), iUl Hlapo] Z7Kle] wet
Atego] Fshe %S Bk ol SETe] 712 o) JrjH o el ke rig S sk Ao Amed. 38t

Table 1. Proximate composition of pork emulsion-type sausage added with various levels of water dropwort powder

Water dropwort powder (%)

Traits

O(control) 1 2 3
Moisture (%) 57.56 + 1.70° 60.12 + 1.19% 61.76 + 1.39° 61.90 + 0.29°
Fat (%) 24.00 + 1.00° 22.00 + 1.41° 20.67 + 0.58" 19.67 + 0.58°
Ash (%) 1.31 + 0.16° 1.75 + 0.23° 2.02 + 0.03® 2.10 + 0.11°

All values are mean+SD.

*® Mean in the same row with different letters are significantly different (p<0.05).
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2E AR} caTec SOH0R R e YERAROM(p<0.05), IR vlepo] Zvkalol wet s ghpo] Shee AE
B9} §718%0l Alol%] Ak SRS S7IAICKL s19ew), ok Aol ol BElol gz Bl ofgt olely w1
ojx]3L UtHKim and Kim, 2004; Yilmaz, 2005).

pH ¥ M

o 71l T =5 FR 2AIA] pHeE Ao] S A= Table 201 UERRIT 719 $9] pHE 6.20-6.242] H9|= i1t
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Table 2. pH and color of pork emulsion-type sausage added with various levels of water dropwort powder

Water dropwort powder (%)

Traits
0 (control) 1 2 3
Uncooked 6.00 + 0.03 6.03 + 0.04 6.00 + 0.02 6.01 + 0.01
oft Cooked 6.20 £ 0.01° 6.24 £ 0.02° 6.24 £ 0.01° 6.22 £ 0.01®
CIE L’ 68.00 = 0.50° 62.10 + 0.60° 56.40 + 0.26° 5227 + 0.40°
Uncooked CIE a’ 927 + 0.31° 6.67 + 0.21° 5.77 + 0.23° 537 + 0.38°
CIE b’ 18.40 + 0.42° 20.93 + 0.29° 20.03 + 0.45° 19.27 + 0.38°
Color CIE L 68.57 + 0.91* 59.27 + 0.35° 52.50 + 1.48° 4943 + 0.51¢
Cooked CIE a' 8.30 + 0.40° 5.03 + 0.31° 433 + 021° 3.57 + 0.35¢
CIE b’ 16.53 + 0.68 17.20 + 0.70 16.23 + 0.81 15.53 + 1.39

All values are mean+SD.

*d Mean in the same row with different letters are significantly different (p<0.05).
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Cooking loss (%)
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Fig. 1. Cooking loss of pork emulsion-type sausage added with various levels of water dropwort powder *® Mean on bars with different
letters are significantly different (p<0.05).
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Fig. 2. Viscosity of pork emulsion-type sausage added with various levels of water dropwort powder.
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Table 3. Texture profile analysis (TPA) of pork emulsion-type sausage added with various levels of water dropwort powder

Water dropwort powder (%)

Traits

0 (control) 1 2 3
Hardness (kg) 1.09 + 0.16 1.01 + 0.06 0.92 + 0.06 0.98 £ 0.05
Springiness 0.50 + 0.15 0.39 = 0.07 0.40 = 0.05 0.46 = 0.05
Gumminess (kg) 0.72 + 0.14 0.63 = 0.14 0.57 £ 0.15 0.59 + 0.08
Chewiness (kg) 0.37 + 0.14 0.25 £ 0.09 0.23 + 0.08 0.27 £ 0.04
Cohesiveness 0.66 + 0.04 0.62 = 0.14 0.61 + 0.10 0.60 = 0.04

All values are mean+SD.

63

60 a

=

3o

i F

45t

DPPH scavenging activity (%)

40

U

0 1 2
Water dropwort powder (%)

Fig. 3. DPPH radical scavenging activity of pork emulsion-type sausage added with various levels of water dropwort powder. ** Mean on
bars with different letters are significantly different (p<0.05).
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A8 Fieo] EoFaS THish B4 et RoRicke ool wel olelR viol SeEo] Sk % Wi 4wew Qs gHish Aol
ol Holely Azhact

FRAPS] IS Feo] P2 Blel Q218 7122 Tekeloltl W0 R S} 271k sish B0l 58 A2 ekt FRAP
B 232 Fig 4o Yehiolh 25 AnRE gaTel SUEE 049 m, A7) FYEE 061091 A Sl H7lgol
710 RIS} o] o1 FoRIrkp<005). 1 B vlthEE v AT K e FISH BAIS Uehich Hang HQ013)
2 Bolje] 2228 olgH PN BYL ZYT AT}, 3E2Y 55/ FHIEE P BHo| FRITE ATATE HY. Kim
5(2013)2 mu}2] Wof| isorhamnetin, afzelin, hyperoside, persicarini} 7+ Za}H o= AJEo] ShiEo] Qlo] =2 Als} 1S LeRdickar
Slo] ULEIRES ol8q ES 349 AAAE /i AEomK Mgerin deEc

V. 2 9f
= A9 A7 v RES o8 A% 7154 ES R3R AAA] AR A] vl o] mE B8 (8l 24149
4 B4 ZARIGITE 45 Sk tiRE) ujuRRE 2%, 3% APt GH0R gk THETkp<0.05). AMRRES AT
Zholie Ul driero] S713kol wet ARee] Asks 43S Bk RSk njuelRY Frige] SNl met JeE
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Fig. 4. Ferric reducing antioxidant power (FRAP) of pork emulsion-type sausage added with various levels of water dropwort powder.
Mean on bars with different letters are significantly different (p<0.05).
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