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Effects of Dietary Mugwort on Nutritional Composition and Physicochemical
Characteristics of Thawed Hanwoo Beef

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

Abstract

The nutritional composition of thawed Hanwoo beef fed no mugwort (T0) and thawed Hanwoo beef fed mugwort (T1) were analyzed
after freezing at -20C for 12 months. Also the effect of feeding mugwort was investigated by comparing physicochemical and
palatability changes by chilling the beef after thawing. There were no significant differences in general components of T0 and T1
Hanwoo beef. Among the minerals, there were no significant differences in the contents of Ca, P, K, Mg and Zn, however Na content
in TO and Fe content in T1 were significantly higher. The total amino acid did not show a significant difference but leucine was found
to be higher in TO than T1, and glycine, cysteine, histidine and arginine were higher in T1 than T0. Regarding fatty acids, stearic
acid was higher in T0, while palmitoleic acid, oleic acid and total unsaturated fatty acid was significantly higher in T1. The hardness
value became lower by chilling after thawing regardless mugwort consumption, and therefore the tendemess improved. The freshness,
fat rancidity and antioxidant activity of thawed Hanwoo beef changed more slowly for T1 than T0, which indicates that feeding mugwort
had a positive effect. There were no significant differences in taste, juiciness, tendermess or and palatability of the cooked beef between
TO0 and T1 for both 0 days and 3 days after thawing. However, the aroma of cooked T1 beef was significantly superior.

Key words : Mugwort, frozen Hanwoo beef, meat quality.
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Table 1. Effects of mugwort diet on proximate composi-
tion(%) and mineral contents (mg/100 g) of thawed Han-
woo beef

Item TOY T1? t-value
Moisture 64.17+5.76 65.92+4.23 0.489
Crude fat 17.09+1.98 16.36+2.35 0.149
Crude protein 17.3143.63 17.5843.42 0.054
Crude ash 0.96:0.14 0.85+0.12 1.193
Ca 40.25+3.11 43.12+2.91 1.347
P 903.62+72.17 932.23+£56.13  0.625
K 1,071.83+8825  1,101.31+85.12  0.480
Na 309.76+8.01° 288.1249.29°  3.528"
Mg 192.21+11.47 183.34+9.47 1.192
Fe 27.91£1.17° 29.99£1.01°  2.691°
Zn 45.1843.17 43.43+2.89 0.815

*» Mean=S.D. with different superscripts within the same row are
significantly different at ~ p<0.05, ™ p<0.01.

Y Hanwoo beef loin fed without mugwort (Control).

? Hanwoo beef loin fed with mugwort.
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2b 273 9] A= Table 39 YERNATE A4k Al 2314
HhAR] stearic acide TOT7} BA(p<0.01) YERE vH, B3
3pA k] palmitoleic acid(p<0.01)2} oleic acid(p<0.05)&
&2 Fog TI7 B2 oz FAEITh a8a BxslA]
WA B &8 228 Fol @k TI7} 58.641%% TOT-9] 56.847%
Ho}h B4 JeRGTHp<0.05). Park & Yo0o(1994)E oleic acid
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Table 2. Effects of mugwort diet on amino acid composi-
tion (%) of thawed Hanwoo beef

Item TOY T1? t-value
Aspartic acid 1.51£0.12 1.63+0.13 2.139
Threonine 0.77+0.05 0.72+0.08 1.060
Serine 0.58+0.06 0.65+0.06 1.649
Glutamic acid ~ 2.36+0.21 2.42+0.15 0.464
Proline 0.61+0.05 0.68+0.07 1.627
Glycine 0.55+0.05" 0.79+0.06° 6.145™"
Alanine 0.75+0.11 0.92+0.12 2.088
Cysteine 0.13+0.01° 0.18+0.02° 44727
Valine 0.64+0.06 0.73+0.06 2.121
Methionine 0.39+0.05 0.37+0.02 0.742
Isoleucine 0.99+0.11 0.91+0.14 0.898
Leucine 1.39+0.06° 1.28+0.07° 2.386"
Tyrosine 0.58+0.04 0.53+0.06 1.383
Phenylalanine ~ 0.74+0.09 0.810.11 0.985
Histidine 0.7140.03° 0.89+0.07° 4727"
Lysine 1.08+0.06 0.97+0.12 1.639
Arginine 1.69+0.13° 1.93+0.06° 3.352°

Total 15.47+1.53 16.41+2.18 0.705

*® Mean+S.D. with different superscripts within the same row are
significantly different at "p<0.05, “p<0.01, “p<0.001.
D2 The same as in Table 1.
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Table 3. Effects of mugwort diet on fatty acid com-

position (%) of thawed Hanwoo beef

Fatty acids TO" T1? t-value

Myristic acid 2.719+0.112 2.903+0.239 1.394
14:0

Myristoleic 0.616+0.051 0.512+0.287 0.713
acid 14:1

Pentadecenoic 0.554+027 0.345+0.113 1.708
acid 15:0

Palmitic acid  25.299+1.772 25.082+2.112 0.157
16:0

Palmitoleic 4513£0.341°  5.491+0.219° 4.826”
acid 16:1

Magaric acid 0.977+0.078 0.862+0.095 1.871
17:0

Magaroleic 0.875+0.127 0.933+0.152  0.585
acid 17:1

Stearic acid 13.116£0.506"  11.792+0.483°  2.697"
18:0

Oleic acid 47.474+0.583°  48215£0.199"  2.405
18:1

Linoleic acid 2.555+0.132 2.673+0.147 1.194
18:2

Linolenic 0.186+0.032 0.197+0.077 0.263
acid 18:3

Arachidic 0.435+0.114 0.326+0.125 1.288
acid 20:0

Eicosenoic 0.041+£0.012 0.053+0.006 1.788
acid 20:1

Eicosadienoic 0.205+£0.018 0.198+0.013 0.630
acid 20:2

Eicosatrienoic 0.223+0.075 0.291+0.088 1.176
acid 20:3

Docosadienoic 0.059+0.009 0.078+0.021 1.663
acid 22:2

Tricosanoic 0.053+0.009 0.049+0.005 0.777
acid 23:0

SFA? 43.153+£1.236  41.359+1.395  1.925

USFAY 56.8471.117  58.641£1.032  2.359"
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Table 4. Effects of mugwort diet on pH and Hunter's
color of thawed Hanwoo beef

Days after

Item thawing TO T1? t-value
0 5.712021°  5.68+0.80 0.072
pH 3 6.05£0.19"  593£0.66  0.349
t-value 2.401" 0.482 -
0 3634382 3594451  0.101
Huiﬁer's 3 3694511 3604399 0277
t-value 0.188 0.033 -
0 2724302 27.842.94 0284
Hu‘;ﬁers 3 2554315 2514294  0.185
t-value 0.779 1.298 -
0 11.84228  123:282 0275
Hu’;ﬁer's 3 9.540.73" 11.9£127° 3276
t-value 1.293 0.220 -

> Mean=S.D. with different superscripts within the same row
are significantly different at “p<0.05,

D2 The same as in Table 1.
3 Saturated fatty acid.
¥ Unsaturated fatty acid.

“p<0.01.

AB Mean=S.D. with different superscripts within the same column
are significantly different at * p<0.03.

*» Mean+S.D. with different superscripts within the same row are
significantly different at = p<0.05.

D2 The same as in Table 1.

9 Stored at 20°C for 12 months after 24 hours postmortem,
thawed in 4°C for 20 hours and then chilled at 2°C for 0 day.
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Table S. Effects of mugwort diet on hardness, water hol-
ding capacity, drip and boiling loss of thawed Hanwoo beef
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Table 6. Effects of mugwort diet on VBN, TPC, PV,
TBA value and DPPH radical scavenging activity of thawed
Hanwoo beef

Days
Item after TOY T1? t-value Days
thawing Item after TOV T1? t-value
thawin,
0¥ 3,185+117% 3,241£194%  0.493 g
0¥ 9.29+1.328 8.38+1.12° 1.051
Hardness 5 2,968£110°  2921£107°  0.612 .
(dyne/en’) . . VBNY 3 17.30£1.21% 13.63£1.09" 4507
t-value 2.702 2.888 -
t-value 8.946 6.718 -
t 0 37.69+2.518  38.76£2.57  0.595 .
h‘zz;; 0 58x10+4.2x10°®  4.9x10%3.8%10%®  3.178
A
capacity 3 42.72+3.01 4152318 0.548 TPCY 3 4.7x10*9.9x10™*  8.9x10°+6.5x10™" 64.341™"
(%) tvalue 2.566 1350 B -value 76,622 10625 -
B B
0 5.07£0.36 4.90+0.32%  0.705 0 10.2322. 137 81941 26 L6438
Drip loss A A -
%) 3 5.97+0.45 5.71£0.38%  0.882 POV® 3 1621+1.71% 11.28+1.63* 4173
t-value 3.123" 3.260° - t-value 4378" 2.999" -
0 31.23+4.19 29.76+4.65  0.469 0 0.18+0.02*® 0.14+0.01°" 3.577"
BOIIEI;/g) loss 29734417 27.1145.02  0.802 TBA? 3 0.2940.04* 0.20+0.03"* 3.600™
0
t-value 0.507 0.774 - t-value 4919 3.794" -
19+1.01% .19+1.25° 489"
AB Mean=S.D. with different superscripts within the same column 0 35.19+1.01 37.19+1.25 2489
are significantly different at ~ p<0.05. EDAY 3 33.07+1.12"® 36.87+1.03" 4.994™
1)~3) .
The same as in Table 4. r-value 2811° 0315 _

f
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*® Mean+S.D. with different superscripts within the same row are
significantly different at ‘p<0.05, “p<0.01, " p<0.001.

AB MeantS.D. with different superscripts within the same column are
significantly different at ‘p<0.05, “p<0.01, ™ p<0.001.

D=3 The same as in Table 4.

» Volatile basic nitrogen (mg%).

 Total plate count (CFU/g).

® Peroxide value (meq/kg).

" Thiobarbutric acid (mg malonaldehyde/kg).

¥ Electron donating ability (%).

7F YeRA esitl sl 3 38 Aol T072] 17.30 mg%X.
o} 28 Fo3 TITY 13.63 mg%7F @A YERIA (p<0.01)
o] FoaNrt Uk aE)a s § W@l o& To7-<}
T17 2% o H(p<0.001) = Fob o, 4534 (KFDA,
2002) 719] 20 mg%E T W2 3hS Bt ik vg=
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CFU/gC. & TI77}F 2& kS H3thp<0.05). alE % 347
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&g vl e TI77F AA e o (p<0.001) aE $ 374
| kA FFe] F7F S 48 o3 T =9
= Bk -5l oA Faje] HER &-835h= VBN
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T POV # Aol JAIEATE TBA 32 e 3 0dA<l
TOT-<} T17-7F 242+ 0.18 2 0.14 mg malonaldehyde/kg, 3L
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Table 7. Effects of mugwort diet on palatability of thawed
Hanwoo beef

Days after

Item . TOY T1? t-value
thawing
0¥ 4.77+0.45 4.74+0.41 0.098
Taste 3 4.83+0.37 4.69+1.51 0.180
t-value 0.205 0.063 -
0 4.63+038"  525+028  2.627
Aroma 3 5.0240.23  549+0.29°  2.539"
t-value 2341 1.190 -
0 4.11+0.51 4.13£0.61 0.050
Juiciness 3 4.76+0.31 498+0.53  0.097
t-value 2.178 2.103 -
0 5.41+0.438 5.65+0.79  0.533
Tender- 3 599+0.17°  593:029  0.357
ness
t-value 2.508" 0.666 -
0 4.82+0.55 5.03+0.68  0.480
Palata- 3 505£026  521£029 0821
bility
t-value 0.756 0.486 -

*» Mean+S.D. with different superscripts within the same row are
significantly different at “p<0.05.

AB Mean+S.D. with different superscripts within the same column
are significantly different at “p<0.05.

D=3 The same as in Table 4.
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