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Effects of Feeding Dietary Mugwort on Quality Characteristics of Hanwoo Beef
during Cold Storage

'
Yoon-Hee Moon

Dept. of Food Science and Biotechnology, Kyungsung University, Busan 608-739, Korea

Abstract

The purpose of this research was to study the characteristics of Hanwoo (Korean native cattle) beef fed without mugwort
(T0) and Hanwoo beef fed with mugwort (T1) during storage at 3+1C for 50 days. During cold storage, a* and b* value
of meat color for T1 decreased slowly compared to those of TO0, there was significant difference between TO and T1 after 40
days (p<0.01). The shear force value of TO and T1 decreased (p<0.001), and the drip loss and cooking loss of T0 and T1
increased (p<0.05). However, there was no significant difference between T0 and T1. During refrigeration period, the volatile
basic nitrogen contents of T1 slowly increased compared to T0, there was significant difference between TO and T1 after 50
days (p<0.01). The total plat count and thiobarbituric acid value of T1 slowly increased compared to T0, and there was signifi-
cant difference between TO and TI after 30 days (p<0.01). Further, the decrease of the antioxidant activity of T1 was delayed,
there was significant difference between T0 and T1 after 40 days (p<0.05). There was no significant difference of taste,
juiciness, or tenderness of cooked meat between TO and T1. The aroma and palatability of cooked meat for T1 fed with
mugwort were significantly superior than those of T0 at day 30 after storage (p<0.05).
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1. =2

o] Absel] H7H &2 5~6709 A58 Eo] 60~100
em®| AX&(mugwort, Artemisia capillaris) ©. 2 ¥ ko)
40~50%7HA LAAZI F 10~12% FFo] HES2 IF 1
2% 125 ARSIt AR E 22 HrlelA] gL gizT
(ToH &5 A7 AR HTITHE vHro] Al zsiglon, 2
o] A7FFE o) AFRAI RN A% FE 39 THTable 1).
= H A 470 kg2 18~1971€3 AMSE To+ 2 Ti
7ol 242 1054 FAIE HS57] 67093t vl 674
2 2T 12043 ARAE S FY8lE T 54 5]
T AFS T07 2 T177}F 22t 680 kg3t 715 kgo| L, 3
T E=AFL 22t 375 kg 400 kgl YTk =23 T 2247
W2slal SEwy e A for T4 RS Bdsle 7
EAT AL 3x1TAA BASIHA Ao o] gatirt

ofd

2. pH Y FH Mz

gH9-52] pH %32 7] 25904 pH 4.07 7.0 buffer2
BA% freld=o] 224 pH meter(ATI Orion 370, USA)S
o3t EAt on, TR = W27 (Chromameter CR-
200b, Minolta Camera Co., Japan)& ©]-&-3}e] = %Z(lightness,
L'gh), A S (redness, a'3h) 2 4 =(yellowness, b'ZHS =

Table 1. Diet ingredients of forage

Middle fattening  Late fattening

Items
To"  T1? TO TI
Percentage composition of diets(%)
Rice straw - - 8.8 7.8
Italyan ryegrass hay 18.4 16.6 - -
Broken corn 9.5 8.6 15.6 14.4
Com gluten feed 54 33 34 33
((I:\;)Irjlc?{l:;\foo Gold F) 646 629 - -
((;fl)lljlcglatlrlitvf)o Marbling F) - 650 654
Mugwort(dried) - 4.6 - 6.5
Aditive(A+1) 2.0 20 2.7 2.6
Aditive(provin) - 2.0 1.4 -
Total 99.9 100.0  99.9 100.0
Y Control.

? Feeding mugwort diet.

(<]
Eis

. RO} fkiEBaE
Fatsict MRAZ 9] A8 calibration plate2] L', a" &
b3k 247k 975, —6.1 2 740190tk

Hoegy =8

ddtee 2wk BestA 712, AR 9 golE 44 40,
15 2 5 mmZ A& Al 89l a4 theometer(Model CR-200D,
SUN Scientific Co., Japan)ol| &3 & Z'd(No. 10)2 &3}
o] table speed 120 mm/min, graph interval 30 msec, load cell
(max) 10 kgo] =102 3t B8 F71E AA
g AR o) X7 03 g SHFL 18 2Y WML F
g FE(5X12 em) R $7 F WAE E7R] 2o
18 F 3R] Yol el 589 WA S planimeter(X-plan,
Ushikata 360d II, Japan)® T7-3}%, 99 EHAL 89 A
Hog i greZ FAISH thHoffman e al 1982). =Y
e W 7 &3 =59 42 HEEE IAEA
th 71E e A5 ©EE 44 om, §A & 1 emZE A}
231.200Te] Zatoldl oA F4 2% 75T7} H717H4]
Yz HHES oF 909 0% 7FEENS W J1E A3
ztol g HEEE YERNRITH

U iy Uy

|I:II~A-IO:17|II_JI\_ x||:|p

= A
HEsa/la, =] b
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AT, YutHFS L

oo

I
v &

13971 Ax(volatile basic nitrogen, VBN) 3Hgka}t utk
Al 213 %(KFDA 2002)2] WPEo = &7g3ta, A%
A= Buege & Aust(1978)9] HHE.O.Z TBA(2-thiobarbi-
turic acid) % 78} mg malonaldehyde(MA)kg S & FA|
3t 18]1 3FAkskE & DPPH(1,1-dephenyl-2-picrylhydra-
zyl) free radical®l] ™3t F2go] F(electron donating ability,
EDA%) 2% JERNATHBlois MS 1958).

=Y

A
T=

EDA%
(electron dona- =
ting ability)

NZ2F FH=—Sample FFE
2T &%

%100

b
1
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5. 7

7t 2 S0l B¢ &8 11799 FdEE #%F 9ot
Aol o5l v, 3 Ax, tEA 2 FTFEEQ JE=ed o
sted 71 Erh(like extremelyy S 77, 7F Ymti(dislike
extremelyy & 10 0.2 dl= 79 71E3 =Y o2 B71813
TH(Stone & Sidel, 1985).

Ik
[=]

—_
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2L oofr

6. £H| &4
dolxl d3te] A2 SAS program(2002)S ©]-&-3t &
433131, Duncan's multiple range test2 5% 5ol A

Felde BAB,
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FEHTOHH & AT ?_
(T17H) = 5043 WAstir Aoz %3 pH o
A o] A= Table 29 VERAATH LM ZF 59 p

)(ﬂ
= -{o
LA

T

= TO7< TIF 2% Asdhe 4¢SS Baovy ¥ 713t
of M Fojde] gtk 18la o<} Tl?ﬂoﬂ—_— W2
5.4~5.7904

4020l F23(p<0.05)°] AUATE 52 pHE
2 4L A3 FuE FAR pHF FolH A&

7¥A] AstR Hegoluh §alof kg n] T;1-(Young et al
2005, Zhang et al 2005)3 A&, T
W7 50l A7 5767 5.69744] 5StATh E8-%e &
WA Tl A L* ZH(HE)S TOT-9 TIT 2% EI%OWH s
713l Wl 5914 (p<0.05)°] °1°10u1 0AFEHE= YA =

71l vla] f-ol3tAl Ut a8 Eilc ks 717J°ﬂ*t
B TO9} T173t) freldo] ¢l D} a* %k( e
% 71Tl w2l TO(p<0.01)9}F T17+(p<0.05) = J*é o]

ARTE W 2719 To7} T+ 27} 23. 384 23.16°1%1
3, 37 509 2bzh 17.573 21,072 ol AL HE T
T-HT TIF7} a* ko] W3] %7} »2]A] vepgon, To+
gk TIFRtlE W 40478 fel4do] AAThp<0.01). b
(A9 7% B 713t wet ToE F24(p<0.01)°]
UAJAR TIF= freldol glich 18]a ToF<F 172
b* 2 BT B F HA SoAE A Bl yolx
T 5T TOFEG 177} =24 Uehb W 405 A
Tt 8-2]Ad o] 01311:}(p<0 01). A ZEAEo] ARG 218

RN

ﬂlﬁ

E] 501

o] 739 B M W3} A IR (Kim ef of 1996) T2
Aol Azl AJel(Lee & Lee 1998)¢F W4 371(Choi er al

1995) & 13 72} 8900 deid FF= & = AU, &
Age] AAE v|Fo] Hop & Fojshe AL ¥AFe &
HAE st S8 Adshe el 89lo € 4 Atk
2. Mety, 28, =8 ¥ ok 2
%2 Folok] &2 07} &5 |93 TI7 952 3

T AuE, 1ey, =9 9l 71g Z#Fe] A3 Table 3
o JepTh $59 7|axd ZA #oldte A(Savell
et al 1987)9] 71X TS GolEr] $it A HtE
ToT$} TIF 25 WA 7|3t wet /2] 4(p<0.001)°]
Ao, WA 27)d Hlst] WA 104 oA o2 yolA]
31, 208 FE 5047l = dA g 2ol 7t AT 12l To
T-9F TI7ZE frelde] glith Bag & WA 7)1t
2 TOTY 2-¢ F2A(p<0.05)°] AJATE TIH+ 24
o] it To79 TiZtell= ¥ 5040l Feldo] ATk
=9 A B 712l wet T079 TI7 25 194 (<
0.05)°] AUtk TOTF<} TITE ¥ 271 vlgte] 24zt @
74043 3040l F9A Aol E Bk 23 W F o
L 7| % TOF-9F T172Ee] #9142 VEhuA] et
71e e =g e BRI E To¢ TIT 25 3
2 7173 wel g2 (p<0.05)0] U e, TOF7F 13.72~
15.14%, T17-7} 11.49~13.62%2] M LfollA B3 7|17t Bt
TOT-ECTE TI#7} thd RA vepk ol ToF9F T1Zbol
o) do] Stk o] o] %2 EulA FAH4ELS T+
TIF 25 WA 7]30el wet iR foH o Wslglo

Table 2. Changes in pH and meat color of Hanwoo beef loins during storage at 3C for 50 days

Storage pH L* a* b*
days TOY T1? TO Tl TO Tl TO Tl
0¥ 5624052  5.614038°  37.19£2.15°  39.17+2.18° 23.38+2.01°  23.16£1.52° 10.81£1.73°  11.05£2.54°
10 563£031°  560£0.31°  39.03+323%  40.0245.12° 22.14%2.92°  22.47+2.82° 10.564£2.05*  10.87+1,83°
20 5674045 5613063 40.61+4.19®  43.10+3.88° 20.52+1.98% 22244256  8.81x1.85"  10.26+£1.92°
30 5724027 5.65£029°  42.33£3.94%  43.98+3.97° 19.07+1.87°  21.97+2.94°  7.96+0.92° 10.12+0.89°
40 57740.16%"  5.66+0.18%  4321+2.55* 45104208  18.36+2.11% 22458391 6.68£0.86"  9.11£0.72*4"
50 576£029° 5.69+0.79°  43.8443.06°  45.12+3.19°  17.57+1.62%  21.07+1.95%7  6.39+1.11°°  9.15£1.92"
Fovalue 245 375" 6.13 5.85" 9.15” 7.83" 10.517 3,09
MeantS.D. ™ No siginification, p<0.05, “p<0.0l.

"¢ Means with different superscript in the same column are significantly differ at p<0.05.
B Means with different superscript in the same row are significantly differ at p<0.05.

Y2 The same as in Table 1.
% 3 days after slaughter.
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Table 3. Changes in
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Hobrlol mAmSEh

SFV, WHC, drip loss and cooking loss of Hanwoo beef loins during storage at 3C for 50 days

Storage SFVY WHCY DL? cL
days TOY T1? TO Tl TO Tl TO Tl
0" 1208+75.8°  1216£662°  3825+331°  39.33+4.22° - - 13.79+0.51°  11.91x1.16°
10 L,105£74.6°  1,128+64.8°  40.83+3.94*  43.1243.86°  4.03:0.38°  3.72¢020°  13.81x1.53"  11.56x1.09°
20 1,012475.8°  1,105495.8™  40.9343.16°  4327+3.55°  4.87+031°  3.93x0.68  13.7241.96°  11.49£1.55
30 1,009£99.5°  1,074461.2°  40.0442.06*  43.03£3.66°  5.724125°  4.05£025"  14.53+0.62*  12.98£1.03°
40 1,005495.5°  1,080+89.9°  38.31+2.88" 43.10+3.93°  5.87x1.39°  4.63£043*  14.92£097°  13.57+0.92°
50 1,072498.7°  1,077£99.5°  36.5442.55™  42.96x321%" 591093 = 4.89£039"  15.1442.87°  13.62+1.56
F-value 76.79°" 89.33™ 7.52" 561N 8.51" 7.73" 7.15" 6.92"
MeantS.D. ™ No siginification, 'p<0.05, “p<0.01, “p<0.001.

*7° Means with different superscript in the same column are significantly differ at p<0.05.
® Means with different superscript in the same row are significantly differ at p<0.05.

"9 The same as in Table 2.
9 Shear force value(kg).

% Water holding capacity(%).
9 Drip loss(%).

' Cooking 10ss(%).

A t7toll s thE-E folAdol %dow &3 A S5
W FHAA Y Aol & 4 FA| gfogjet wekdh
Kim er a/(2007) 3138 &1 98- 0T} 4Tl A 49
AU YA S = o] 747t 1493 7o) freH o
B Bolitin Busisicdl, & Ao AyjoMe 18 &=
Al freld S BRAR B 37171 AldslA Zolrle A
a2 AR YERGTE 28131 Kim er al(2009)2 € A7}
ARE Folgh W ko] A xRy = 74 &
717F =2 A A RE A 2] ztel] feiAdel gl
o} FArE AT

e of

712 2(VBN) &, dubAlet

) = J&:@‘r"@l AI}HE Table 491 A
B2 ToToF &2 H# T T1
711011 et 2% 724 (p<0.01)°]
7l°ﬂ l A ToTok TI-= 242t ‘%%} 304
JJr 40°“:'E1 VBN #&e] o)A Aol Bo] 48 433
TI77F AAEE o 23 /X 1% F e Ao ekttt
a8l ¥4 50€9) VBN ke 1079} T1E7} 2424 17.07
mg%9} 12.05 mg%= ?7]"5]'031 A 3re] frelA Apol 7t
e THp<0.01). $%3 Zo] thild o] & A E)
’dﬁE% Hrlsled ol €9+ VBN ke Ao szt
o7 gild F3) B 28 F71RHCorespo et al

2 o
A
ol
ﬂd

1978). £73-%2] VBN 7152 20 mg% ©]3HKFDA 2002)%
sta glo] 2 Ao dE7e T WA 5047 B
ANEE 2 A8k A9t dutldge To+¢ TI+
25 33 717k ubet F224(p<0.001)0] AT 18ja W
& 2719 To72 TI77} 242} 4.5x10° 2 4.1x10* CPU/ge]
a1, W 713e] AoAHA ToT= 33 5718k 3044
7.3x10° CPU/g, T17-& 40¥9l 2.3x10° CPU/ge& WA %

11@ va‘* ztolE Bt 5s] WA 30¢ 578 504714
g T179] GRAIE 7 Fro A p<0.01) o2 @
= qu 0] JH7t Al 71 JAEaL o
T Ut ¥R T A7 EL TR LR
7he] A= Kot 2o MA ) o) g5 4734
P& 71dE & Uitk A =S 7SS TBA 6
TOT(p<0.001)9+ T17(p<0.01) B5F W3 7|3t whe} f-<
dol At B 7171el & TBA #te] WistE B ¥R
271 T07-9F TI77}F Z42F 0.159} 0.13 mg MA/kgS. 2 H
oo, B W 7)3te] 2oAaA HA =4 ekt
ok TOT-& WA 27]9 v 2092] 0.22 mg MA/kgolA 50
49} 045 mg MA/KkgZHA] FA] G5 W, TiT+ 93 =
7o Hlah WA 40€el 0.23 mg MAKkgL 2 594 2jo]E
Holx, 71 olF& folA ztol7) glojA TOFET T1+7F
TBA %H Wz} £27b =2iA Vet 28] 3 09} Tl
T E WA 309 2E FelAd(p<0.01)e] ATk o] Az
2 &9 AFe 9 71zte] 7 gH5-5o] At E x| At
E 3} 9082 81tk EDA #e = Jehd gatkelE

N
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Table 4. Changes in VBN, TPC, TBA and EDA of Hanwoo beef loins during storage at 3C for 50 days

Storage VBN TPC? TBA® EDA”
days TOD T1? TO TO T1 TO Tl
0¥ 7.76+0.91° 7.32+0.91° 4.5x107£0.18° 4.1x10°+0.51° 0.15£0.03°  0.13:0.01°  36.51£321°  37.95+4.58°
10 8.55+1.13  7.4120.92° 4.9x10%+0.29° 4.3x10%£0.38" 0.17+0.04>  0.14+0.05°  36.25#4.52°  37.65+3.77°
20 8.92+0.79™  7.50+0.90° 5.5x10%+0,16° 4.4x10%0.13° 0.2240.02°  0.16x0.03"  36.02+4.88°  36.50+5.61°
30 11.38x0.37° 9.37+0.72* T3x10%40.59""  7.6x10%£0.69™®  0.29:0.04"2" 0.19£0.02"®  34.04+1.96°  36.02+3.01°
40 13.89+0.78°  10.38+0.92° 9.7x10%£0.67  23x10°%£057"  0.33£0.02%4" 0.2320.01®  31.51x1.91°®  35.78+1.19*"
50 17.07£0.56®  12.05+0.79%"  2.9x10°t0.38%"  5.9x10°:0.38®  0.45:0.01°"™ 0.28+0.02® 30.38+1.89  3521+1.28
F-value 9.17" 756" 91.86™ 65.71"" 3473 15.92™ 491" 3.26"
MeantS.D. ™ No siginification, ‘p<0.05, p<0.01, “p<0.001.

#7¢ Means with different superscript in the same column are significantly differ at p<0.05.
AB Means with different superscript in the same row are significantly differ at p<0.05.

'3 The same as in Table 2.

9 Volatile basic nitrogen(mg%)

* Total plat count(CPU/g)

8 Thiobarbituric acid(mg malonaldehyde/kg)
7 Electric donating ability(%)

LM 713l wiEt T07+Y] 2% F94(p<0.05)0] U
W, Ti Fel Aol gk WA 77l wE ghakslE o
W32 lﬂ_‘ﬁ WA 2709 1079 T177F 242t 36.51%%}
37.95%0°] 3L, o]o)] Bl&] TOT-& 40438 Go& o7 ol
ot TIF= 508747 994 zte]lE Bolx] o} T19]
Fatstg o] w2iA Astste AL st 12]a T+
9} TIFZle WA 40€3 50€ 0l 2+2t 5214 (p<0.05)°]
AR A o] A7) o8 WAEE -8 gals)
g AAaE AAATE At AUSS & F AU o™
ol J3F BHEL o] 2o e FHE0ER 59 A
Y 24 E 2 (Sheu et af 2001) 53] 3tz 2 g A-L(Jin
et al 2008)°l €3t A¥ = AYztHct

4. 712

7183 g0 IeH 7t ZHE Table 5ol VERARICE 2
o] A% W% 71zt wEl T07-9 TI7 25 §94(p<0.05)
ol Slqitt W 717kol| W WgE B ToF LTI+ =
T W% 27100 vls) Wi 209714 =4 Brkska 309 58
© WolA A 50Ul o]22] {9H(p<0.05) o]E B3irh
Tl To7-9F T17REY] Frold2 gl kel A ¥4
717k Wl To7E 7943 (p<0.001)°] Aot TIFE F
ojde] flsiet 18j3 To¢ TITtells W 304 F¢
Frold(p<0.05)°] ARem, TIF7} 3k} o] =X 4o 4
FA7F B 7130l e JME S o] Adt E2E =2iA 3§t
= A& G F Yem, ol &9 AF | ot AWty

= A7t AA=EARY A3KTable 4)2F FHAAJo] glo] H
t} g WA 71k met To7¢ T17 25 o4
(p<0.01)°] AT 223 To+<} TIFrel= Fo40] 8l
ot WA 30U 7R = TOFET TIT7F 29kem, 4043
50Ul = &) A skeh 7B S dxe WA 713k
e} TOT(p<0.05)9} TIT(p<0.01) 25 F<Ao] udeh 1
3 TOF} TIF7tl = oo Atk T84 715

= yA 717t b TOT(p<0.05)9F T1F(p<0.01) &5
ol o] ATk ToTS T1F 25 WA 1096 713 %7} 7}
# Eshon, I o] F At AFlsle] TOT= 409, T17= 50
Aol B 27 Ech FoAQl Aol & BT 18 ToT-9
TI7elE W78 30278 50U 7HA] 72174 (p<0.05)°] )°]
A 7198 ol Ao} fARHA T1F7F Edth oleigd 2
2 B 7|7ke] 70 -5 o) AdF | o WA F714]
NEE AsE A § e AE & F Uk 22 A4H
3 3h$-%0] 71amoA o] AA 7]dste Ade 59
utz} -5 A ste] 5% 713k Matsuisi & Okitani(1993) L
22 Jung er al(1996)9] AT Azpet FAMSIITH

2 o

23 AHelA] B FEHTOHT £& AT -5
(T17HE 31 Co A 5047 WASHHA 22 4% 335 3
23tk WA 3 TI7E ToTo) viste] U] a* 3k
3 b* gho] eAl Asleta, W 40¢FE A2t
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Table 5. Changes in sensory characteristics of cooked Hanwoo beef loins during storage at 3T for 50 days

Storage days

Items
oY 10 20 30 40 50 F-value
T TOY  5.42+40.32° 5.43+0.61° 5.91+0.51% 5.3240.49" 5.11+0.33% 5.02+0.23° 231"
aste
TI?  5.57+0.36 5.63+0.41° 5.81+0.38* 5.41+0.35%® 5.23+0.61% 5.05+0.25° 3.11°
N TO 5.31+0.41° 5.39+0.52* 5.08+0.38% 48620478  4.52+0.23% 4324035 9.32™
oma
Tl 5.78+0.53% 6.05+£0.31° 5.9440.45° 5.88+0.54%° 5.73+0.46°"  5.64£0.32%47 276
i TO 5.69+0.25° 5.68+0.32° 5.70+0.36 5.57+0.38° 5.48+0.24% 5.43+0.21° 483"
uIciness
Tl 6.03£0.47° 6.21+0.73 6.19£0.51* 5.72+0.63% 5.42+0.61% 5.29+0.38" 3.96"
TO 5.57+0.32° 5.68+0.41° 5.53+0.42° 5.48+0.38" 5.39+0.26° 5.49+0.34% 2.93°
Tenderness "
T1 5412021"  5.59+0.31° 5.514£0.26" 5.51+0.28° 5.37+0.20 5.46+0.38% 4.55
TO 5.82+0.42° 6.03+0.38° 5.89+0.51° 5.48+0.26%8 5.16+0.37%8 5.0240.53% 3.02°
Palatability

T1 5.88+0.22° 6.11+0.28* 5.96+0.30°

5.87+0.23%4" 57940214 565+021"" 461"

*k

Mean+S.D. ™ No siginification, * p<0.05, " p<0.01,

" p<0.001.

"¢ Means with different superscript in the same row are significantly differ at p<0.05.
AB Means with different superscript in the same columm are significantly differ at p<0.05.

"9 The same as in Table 2.
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