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Abstract

The effects of carcass grade and addition of mugwort powder on the quality of the boiled pork were
investigated. Four Kkinds of boiled pork were denoted as B. or E. boiled porks which were made with 0.3%
mugwort powder to carcass grade B or E, respectively, and By or E, boiled porks which were made without
mugwort powder. The effect of carcass grade and the added mugwort powder on the pH, volatile basic
nitrogen(VBN), bacterial count, calorie, essential amino acids, free amino acids, unsaturated fatty acids, color
difference and palatability of boiled porks were not significant. Water holding capaclty(WHC), springiness and
Hunter's L' value of By boiled pork were higher than those of Ey boiled pork. Hunter's a value of By boiled
pork were lower than those of E¢ boiled pork. Sensory taste and tenderness value of By boiled pork were higher
than those of Ey boiled pork(p>0.05). WHC, 2-thiobarbituric acid reactive substances(TBARS) value and residual
nitrite of boiled pork with mugwert powder were lower than those of boiled pork without mugwort powder.
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Wagner and Moberg, 1989), g+xF8KTakahama, 1983) & o}d
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452] TBARS(2-thiobarbituric acid reactive substances)
#e} &%) £ malonaldehyde &S 2-thiobarbituric acidZ H]4Y
g Fote Buegest Austo] HHH(1978)2 o] &3tk & A8
2 g& perchloric acid £<9 18 mL, butylate hydroxy
anisol(BHA) 50 pL9} 37 gA3lela o3tsled gojzl o
}E 2 mLo) TBA A]9F 2 mLE 7}5t] 531 nmol|A] 2=
2 2733 A8 kg T ¥-3E mg malonaldehyde © 2 A4k
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HCI 15 mLE 75l 110Tol A 24417 7183 8la 55T
A ¢ FF8¥ey 28] sodium citrate buffer(pH 2.2)
£ 0] 83l 25 mLZ g3+ & olu| = AHEA 7| (Amino acid
analyzer S433, Sykam, Germany)& EA18}4 T} EA 0] ALE-
H column ¥ BXZAL column size 4 mmx150 mm,
absorbance 570 nm$} 440 nm, reagent flow rate 0.25 mL/min,
buffer flow rate 0.45 mL/min, reactor temp. 1207TC, reactor
size 15 mLo|2tHBae et al, 2000).

Fopu =4t e B2 AR 0.2 g 75% ethanol 8- 7}
3] 3083 ZRAIA 10,000 pmoflA] 1083 A4 E2) 8t
Ao A5HS Hata, FS FAb tA] 75% ethanolS
Al BB ol AFAL YolA Lol A5
3 A A 28 cthanole ARG o] ofel]
25% TCAE 7Iete] @& A A3la ethyl ether2 <



% 2% Wb £59 o3 S84 NAE 9% 17

9] TCAZ AAR the dolele 459 58 3¢ 553
5 ethyl etherZ A A}HTE o] o }2 Amberlite IR120(H+)
FA7E A9 AR BHAA obneihE FHAAIR vy
).2 N sodium citrate(pH 2.2)2 23)A|A A3l 1, olv| =4k
2712 fElolm)ieihs BA18% th(Hawer et al, 1988).

-

A =y

[ 2L WS Folch(1957)2.2 223785
14% Brs-methanol 898 A}8-3la] methylationA]7l &, o]
& GC(gas chromatography SRI 8610C, USA)E £3}¥t}
o] oo A}2E columng Quadrex, 30 M, bonded carbowax
0.25 nm LD.x0.25 /m filmo]x, #2272 injector temp.
250C, detector temp. 280°C, carrier gas He, flow(gas
pressure) 18 psi, split 1:500]1ch

0z

Al
—

N
of

243

R4=32 Hofmann $(1982)¢] v o2 &7 38t plani-
meter(X-plan, Ushikata 360, Japan)& W2 & F&t1 o} 2
of ojsted A4kslAch

BrE(%) = (59 93/489 H13H)x100

sz

89 MZ4L AMAA(Chromameter CR-200b, Minolta
Cansera Co., Japan)Z o] &3}l 233lm L' (M%), a (FA
) 2 b(EAE)FeT Jehilon], AxtAe] HRgs
3] AHeE FERA| L', 2 B b'ghe 2424 975, -6.0
2 7.30]Th

Fxx 24

59 ZA7He rheometer(CR-200D, Sun Scientific Co.,
Japan)E o] &-3to] S48 th o] wol| 7 E(hardness), B4
(springiness), -2-34J(cohesiveness)-S round adapter 25%¥-&
o] &3} table speed 120 mm/min, graph interval 30 m - sec,
max. load cell 2 kg Z7oz ZAFHTL & 534
(gumminess)& peak maxx-gFHFe] FEE, A 2(che-
winess)-S (peak max-+distance)xZXAIx et o] Lo & 1ig}
Wach

F59] B A FTUE THe T sl A
= OE4d, ), % 2 A Vaxd distd P F
CHlike extremely)E 97, 7} vpmth(dislike extremely)Z 1
Moz 8= 94 7153 =% (Stone and Didel, 1985)0.2 4]
REL=,

EAH M

APAs} Aol AR i FAEML SAS pro-
gram(1988)2 ©]&3} Duncan®] multiple testZ 5% 5o
A fode AR

ki
3

4zt gl

TF2| 0|55ty &4
T2 YRS HKESB 58 £ FVERE 59
o2 3] 03%9 & BT A7MS 54B. $44 E &
S & BUE AR gL FEB) £ B FHE
Azsta olg8tA £ AT A= Table 13 Zth
52 pHE 6.36~6.512 BF §94 2lo|& Holx] Yttt
A7) A A T 8.06~8.21 mg%z A2 RejAQ] &}
ol& HolA| ggtort el Al =(TBARS )= 0.279~
0.293 mgkgo & H|SESO 2 A2d Ax} & BT AU}
& o] FWESOE AZIAY £ FL2 HUleiA] ¢
AET e e Btk dutETE 985S 599 &
B4 Ayl odi ME "X AfolE Holx] gksirh
A EAE o] opdite]le AFFHL AEA IFHH
flavonoidF(Lee and Choi, 1993), ¥]E}R1 C} phenol 3}3}HE
9] 9&kS nh=tHFaure et al, 1990; Lee et al, 2000). A& )|
o] &3 £ opFite| R ARFL A5 S FF WE &
o]#] Zol& Holx] o}, & BT Hulol o) 7HAE
AE AU BT v =822 AXY F8| &
< Polx & ELE H/NSHA & AFAAM A el
o BHERA L ASAE 53] £%9 B8 Egol 7
T "X FTFE AL dESKL BEA] AEFH
olojo} Fh& FRIEA HUTE 1B FHE 89 TF
ojvf & B Hute] ARl AE AT AolE HolA
&k

89| oto|ot B2k FESIX|LA £4

A8 Fdo] UE F TFHY 485E o83l &
TEE VAW A7 @2 #4& Axzstn 7ok
U4t Fo] Ppolue it frejobr it S 9 A =
e 4% ABE Table 29 P} FHollw
threonine, alanine, methionine, isoleucine, leucine, pheny-
lalanine, histidine @ lysineS 33 Yolm|i=Ale BT
8.82~11.94%9] FFolU e, B 5F 802 AFT 50|
E $3%02 AZE ALY tht 25kor} fold o8
Holz] kgl & FEE AR Zo] & B JUVIekA &
< R8T W3kou o] A% FoF Aolzt YEhA] 3tk
o] A= Jung F(2003)0] ZAS! £FE Hrstd Azg &



18 TSN FEHE A A 249 A 13(2004)

Table 1. Effects of adding mugwort powder on chemical properties and calorie of boiled porks manufactured from carcass

grade B and E

Boiled pork
Traits
B, E, E.
pH 6.43+0.9° 6.51+1.3 6.36+0.8 6.42+1.1
VBN(mg%)" 8.21+0.8 8.08+1.7 8.13+1.1 8.0640.9
TBARS(mg/kg)” 0.287+0.05° 0.279+0.08° 0.293£0.03" 0.281:0.07°
BC(cfu/g)” 3.2x10° 1.1x10° 2.8x10° 3.6x10°
NO,(ppm)” 33.0:5.6™ 28313.7° 36.2+7.5° 25.346.8°
WHC(%)” 66.31.5 6331.5 63.0+1.0° 61.3+1.5°
Calorie(Kcal/g) 2.0+0.2 2.1:0.1 2.140.1 2.0:0.1

* Mean+SD(n=3)

*® Values with different superscripts in the same row are significantly different(p<0.05).

" Volatile basic nitrogen.

? Thiobarbituric acid reactive substances.

* Bacterial count.

“ Residual nitrite.

% Water holding capacity.

B, : Products of carcass grade B without mugwort powder.
B.: : Products of carcass grade B with mugwort powder.
Eo : Products of carcass grade E without mugwort powder.
E. : Products of carcass grade E with mugwort powder.

Table 2. Effects of adding mugwort powder on amino acid and unsaturated fatty acid contents of boiled porks manufactured

from carcass grade B and E

Boiled pork
Traits
B, E, E.
EAA" 8.82+1.2" 9.66+1.6 10.18£2.4 11.94+2.3
FAA? 0.51+0.08 0.42+0.09 0.49+0.07 0.32+0.09
USFAY 51.17+7.3 56.98+7.8 50.5318.1 56.56+6.7

‘MeanirSD(n=3).

" Essential amino acid.
D Free amino acid.

? Unsaturated fatty acid.

* Values with different superscripts in the same row are significantly different(p<0.05).

B,, B:, E, and E; are as in Table 1.

AR A e A} FAIATE felobrl et 032~
0.51%2] FTollA dE8e] T3} & L Hrtol 2 #
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Osburn} Keeton(1994)& SA)Fe] M2 AE 24
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Table 3. Effects of adding mugwort powder on Hunter's value of boiled porks manufactured from carcass grade B and E

Boiled pork
Traits
B, B. Eo E.
L 69.4+2.1™ 71.0+3.5° 62.5+2.1° 63.05.7°
a 4.1£0.5° 3.9+0.8" 7.0£0.6" 6.6+0.2°
b 12.542.0 12.4+0.9 11.1+0.8 11.841.2

‘Mean+SD(n=3)

" Values with different superscripts in the same row are significantly different(p<0.05).

Bo, B+, Eo and E. are as in Table 1.
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AUk 72im & Bdo] Y A NS GH Y FY7)
B8 U T 2ukZ BE Bl Yol /1S gl
F50) YR £ BY 45547} IAHAAT 28

02 A2 55 2% HAo| Bol

ar fo f 4w

AO
o =3

TA HS$ESB 58) € FVNESE Tl & F7t
sHAVE A7E8A] B3 AE 5o 227 g A
Table 40 YEMARA}. $8-9] 7 Z(hardness)= 4,105~4,468
dyne/em’e] FFA HE foF Aol Ho|x| ggkont,
H&E508 A& Flo] FTHIESCE A& AEY v
& Ve g B, & B8 Hotel ot okt o=
738kol Q). ¥HA(springiness)S 80.2~82.2%2] AloloA] H]
SEFOE AZF Aol ¥ 1 & BL Hubd o /9
A zto] 7} AU} 23 A(cohesiveness) 56.1 ~63.8%, ZZA
(gumminess) 795~888 kg, & 2}XJ(chewiness) 293~331 go.
2 5% 9889 SEI & 2% Aok BE @A Fo|
£ JeRiA gskoh

A SAF 2AEe HEA dFE vIX(Song et
al, 2000), 7}E9Z7Ad o} Z#lAtiMoon et al, 2001a;
Moon et al, 2001b). 7}E & A A SAFS A3HE F
Ae% 60T7} B =2 3t (Parrish et al, 1973), o]RAL &
Ao 5 25271 9F 60TolojA 1 EE dA] dw A
o] &t}3 sl tHLaakkonen et al, 1970). & &x2 7}d

Table 4. Effects of adding mugwort powder on hardness, springiness, cohesiveness, gumminess and chewiness in boiled pork

manufactured from carcass grade B and E

Boiled pork
Traits
B, B. E, E.

Hardness(dyne/cmz)b 4,105£356" 4,161+231 4,368+574 4,468+259

Springiness(%) 82.2+3.6° 80.5+3.0° 80.2+2.1° 82.142.7%

Cohesiveness(%o) 60.5£3.5 63.8+4.5 56.116.7 58.7+1.6

Gumminess(kg) 831+41 795+151 874+71 888+96
_ Chewiness(g) 293+59 309+42 331452 324479
"Mean+SD(n=3).

*** Values with different superscripts in the same row are significantly different(p<0.05).

Bo, Bs, E; and E. are as in Table 1.
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Table 5. Effects of adding mugwort powder on sensory score of boiled pork manufactured from carcass grade B and E

Boiled pork
Traits
B, B E, E.
Aroma 6.9£0.7" 5.9+1.6 6.3+1.0 5.4+1.4
Color 5.6£1.0 4.7+15 6.0£1.5 5.7+1.7
Taste 6.620.5° 50+1.4° 5.0+1.4° 53+1.6®
Tenderness 6.7+1.1° 6.3+1.4% 5.0+1.8° 53+1.8%
Juiciness 6.0x1.2 5.3+1.1 54+1.3 5.1+1.3
Palatability 6.0+1.4 53=+1.1 5.1£1.5 5.4+1.5
"Mean+SD(n=7).
*® Values with different superscripts in the same row are significantly different(p<0.05).
B,, Bs, E; and E. are as in Table 1.
A 2aRfRRde] gudel A e = Q o
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2000). & BT 0.3% H71g 89 Age & 2us A
7VelAl e FRET Ao FX oA Hrlelgou
FolH AolE Holxe fUrh

o)itel Aol 03%2] & Fdel il AEY Fd
Sol&Ql d&E vIXA] ¥k, E TFEE o] 83 &=
B 5982 A2T 87 7| EHAA 9 AEE A
st FA9 atolrt (it wEkd & B Ao A
4 AR FHE astd AF HArig @A IF
olok 33, ASFHE T o84 T L AdiMe
F9 F4o] dEF 93l e Hg 233 9
& AN E 4331 5 958 $4E g A Al
3l Algo] o] FojAlof & A= Alsdrh

TAEY HIHFE=5B 5550 03%9] & Ba2 H7ish
F5B: THH VWA G F5B £5), 28 FHl
oA BE SHE FFH & EES AR #8E &
)3 H7BHA %2 8B T2 A
& FIo] o|glety, zd Bl m
th $59 pH, 3¢ GrldAa A
FolrieAl, frejoiniit, BEx s it 24, SAE,
E I R oo
reld Aol :
BEE B FHET EJTHp<0.05). By T52] HA %
FEET 2 el tHp<0.05). By +52 =t
FEET AR P Avhp<Q.05). & BZ ol ol
59| B9, TBARS gt 2 oldito] & ZHfF-o] wolxith

o

o off
o

e

)

P

£

ioln

0 I

g1

X}

T

4 "

i

y 1o

L

@ ¥
e ok & o

£ 0w s

g
1

D28

Mo

1. Bae, T. J.,, Kang, D. S., Choi, O. S., Lee, Y. J., Kim, K.
E., and Kim, H. J. (2000) Changes in chemical compo-
nents of muscle from Red Sea Bream(Pagrus major) by
Ulva pertusa Extract. Korean J. Life Sci. 10, 447-455.

2. Bowen, V. G,, Cerveny, J. G., and Deibel, R. H. (1974)
Effects of sodium ascorbate and sodium nitrite on toxin
formation of Clostridium botulinum in wieners. Appl.
Microbial. 27, 605-612,

3. Buchanan, R. L., Golden, M. H., and Whiting, R. C.
(1993) Differentiation of the effects of pH and lactic or
acetic acid concentration on the kinetics of Listeria mono-
cytogenes inactivation. J. Food Prot. 56, 474-478 .



10.

11.

12.

13.

14,

1s.

16.

% 2 Wk 559 olHRA B4 nAE 3G 21

. Buege, A. J. and Aust, S. D. (1978) Microsomal lipid

peroxidation, In Methods in Enzymology, Gleischer, S.
and Parker, L.(eds.), Vol. 52, Academic Press Inc., NY,
pp. 302-310.

. Cassens, R. G. (1985) Use of sodium nitrite in cured

meats today. Food Technol. 49, 72-80.

. Clark. A. M,, El-Feraly, F. S., and Li, W. S. (1981)

Antimicrobial activity of phenolic constituents of Magro-
lia grandiflora L. J. Phar. Sci. 70, 951-952.

. Desmond, E. M., Kenny, T. A., and Ward, P. (2002) The

effect of injection level and cooling method on the quality
of cooked ham joints. Meat Sci. 60, 271-277.

. Faure, M., Lissi, E., Torres, R. T., and Videla, L. A.

(1990) Antioxidant activities of lignans and flavonoids.
Phytochemistry 29, 3773-3775.

. Folch, J., Lees, M., and Sloane-Stanley, G. H. (1957) A

simple method for the isolation and purification of total
lipid from animal tissue. J. Biol. Chem. 226, 497-507.
Hawer, W. D., Ha, J. H,, Seog, H. M., Nam, Y. J,, and
Shin, D. W. (1988) Changes in the taste and flavour
compounds of Kimchi during fermentation. Korean J.
Food Sci. Technol. 20, 511-517.

Hearne, L. E., Penficld, M. P., and Goertz, G. E. (1978)
Heating effects on bovine semitendinosus: shear, muscle
fiber measurements, and cooking losses. J. Food Sci. 43,
10-12.

Hofmann, K, Hamm, R., and Bliichel, E. (1982) Neues
iiber die Bestimmung der Wasserbindung des Fleisches
mit Hilfe der Filterpapierpress methode. Fleischwirtschaft
62, 87-93.

Jung, 1. C., Kang S. J., Kim, J. K., Hyon, J. S., Kim, M.
S., and Moon, Y. H. (2003) Effects of addition of perilla
leaf powder and carcass grade on the quality and
palatability of pork sausage. J. Korean Soc. Food Sci.
Nurr. 32, 350-355.

Korean Food & Drug Administration. (2002) Food Code,
Moonyoungsa, Seoul, pp. 220.

Laakkonen, E., Wellington, G. H., and Sherbon, J. W,
(1970) Low temperature, boiling time heating of bovine
muscle. J Food Sci. 35, 175-182.

Lee, G. D., Kim, J. S,, Bae, J. O., and Yoon, H. S. (1992)
Antioxidative effectiveness of water extract and ether
extract in wormwood(Artemisia montana pampan). J.
Food Soc. Food Nutr. 21, 17-22.

17.

18.

19.

20.

21.

22.

23

24.

25.

26.

27.

28.

Lee, J. H. and Choi, J. S. (1993) Influence of some
flavonoids on N-nitrosoproline formation In vitro and In
vivo. J. Korean Soc. Food Nutr. 22. 266-272.

Lee, M. S. (1987) Volatile flavor components of Arte-
misia selengensis and Cryptotaenia japonica. Korean J.
Food Sci. Technol. 19, 279-284.

Lee, S. J., Chung, M. J., Shin, J. H., and Sung, N. J.
(2000) Effect of natural plant components on the
nitrite-scavenging. J. Fd. Hyg. Safety 15, 88-94.

Lee, Y. C, Oh, S. W., and Hong, H. D. (2002) Anti-
herbs
extracts. Korean J. Food Sci. Technol. 34, 700-709,
Moon, Y. H., Kang, S. J., Hyon, J. S., Kang, H. G., and
Jung, 1. C. (2001a) Comparison of the palatability related
with characteristics of beef carcass grade B2 and D. J
Korean Soc. Food Sci. Nutr. 30, 1152-1157.

Moon, Y. H., Kim Y. K., Koh, C. W., Hyon, J. S., and
Jung, 1. C. (2001b) Effect of aging period, cooking time

microbial Characteristics of edible medicinal

and temperature on the textural and sensory characteristics
of boiled pork loin. J. Korean Soc. Food Sic. Nutr. 30,
471-476.

Osburn, W. N. and Keeton, J. T. (1994) Konjac flour gel
as fat substitute in low-fat prerigor fresh pork sausage. J.
Food Sci. 59, 484-489.

Parrish, F. C. Jr., Olson, D. G., Miner, B. E., and Rust,
R. E. (1973) Effect of degree of marbling and internal
temperature on doneness on beef rib steaks. J. Anim. Sci.
37, 430-436.

Reddy, D., Lancaster, J. R. Jr., and Cornforth, D. P.
(1983) Nitrite
Electron spin resonance detection of iron-nitric oxide
complexes. Science 221, 769-770.

SAS (1988) SAS/STAT Software for PC. Release 6.03,
SAS Institute, Cary, NC, USA.

Shim, Y. J, Han, Y. S., and Chun, H. J. (1992) Studies

on the nutritional components of mugwort, Artemisia

inhibition of Clostridium botulinum:

mongolica fischer. Korean J. Food Sci. Technol. 24,
49-53.

Song, H. I, Moon, K. 1., Moon, Y. H. and Jung, I. C.
(2000) Quality and storage stability of hamburger during
low temperature storage. Korean J. Food Sci. Ani. Resour.
20, 72-78.

. Stevanovic, M., Cadez, P., Zlender, B., and Filipic, M.

(2000) Genotoxicity testing of cooked cured meat pig-



22 S5 FAAFAIA] A 249 Al 13(2004)

ment(CCMP) and meat emulsion coagulates prepared with

CCMP. J Food Port. 63, 945-952. 32. Wagner, M. K. and Moberg, L. J. (1989) Present and

30. Stone, H. and Didel, Z. L. (1985) Sensory evaluation future use of traditional antimicrobials. Food Technol. 43,
practices. Academic Press INC., NY, pp. 45. 143-146.

31. Takahama, U. (1983) Suppression of lipid photoperoxi-

dation by quercetin and its glycosides in spinach

chloroplasts. Photochem. Photobiol. 38, 363-367.

(2003. 8. 11. 4= ; 2003. 9. 20. 4=)



