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This study was conducted to investigate growth performance in weanling and growing pigs supple-
mented with mugwort powder as an antibiotic replacement. To examine the effects of antibiotic re-
placement, 0 (control, with and without antibiotics), 1, and 1.5% mugwort powder was supplemented
into the basal diet. Pigs raised with a diet of 1.0% mugwort powder had improved average daily gain
and feed conversion rate during 23~37 d feeding. During 40~59 and 63~97 d feeding periods, there
were no differences between average daily gain in pigs fed no antibiotics and those given a 1% mug-
wort powder diet, whereas feed conversion rate of pigs given a 1.5% mugwort powder diet and aver-
age daily gain of pigs fed no antibiotics were lower than those of any other diet group. In conclusion,
this study suggests that the 1.0% supplementation of mugwort in place of antibiotics is an invaluable

feed additive as a physiologically activated material.
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Table 3. Formular and chemical composition of experimental

diet used for experiment 1 of weanling pig

i MP 15% MP

23.72

12.00

12.00 12.00

7.00 7.00

23.85 23.85

5.58 5.58

3.02

3.50

Antibiotics 1%

25.07 2422
12.00 12.00
12.00
7.00

Items

Ingredients (%)

1

B A7HIEAM A A B3 B4 6}7] 9s
E XML 8% 528 w5 34 2AREAT
Mz 2w
Corn, EP
ZASE: 0/ A Wheat
2 1 3E (LandracexLarge WhitexDuroc) ©]-+A}=(6.8 Dehulled soybean meal
Full fat soybean meal
kg)S 3x 2] 5¥HE, W (pen) T 1074 F 15052 A8t Whey 23.85
on A% A PPl 4P LA Fol7] Ao White fish meal 558
Soy oil 3.02 3.02
A APes AT AEE SOE(EA 28, AA 7 po}}; gold 350 350
ke B9k kR0 2 PR o] A=Y AF T A Brewer’s yeast 1.50 1.50 1.50
2 A2 S Table 164 B wuhsh o] ok tl279} A White sugar 3.00 3.00 3.00
= ave o == Limestone 0.32 0.32 0.32
gE Fon A tzTe AAES HUbskA| g YA DCP 0.68 0.68 0.68
(Oxytetracycline, Tiamulin)& H7}etGth e += <1x% Salt 020 0.20 020
yretracycime, / e Zn0 0.30 030 0.30
TEE A7 1%, 15% H7behe 78 FleH Al of&dt Vitamin mix 0.20 0.20 0.20
o) R &0 PR S Table 28} 2t} o] SAtE Ao M= Mineral mix 0.30 0.30 0.30
54 UATE Table 2 A}, O FAE 2RIA Lysine 78% 032 032 032
A o] o o] A=Y HALE WAEY] fste] FYA o Methionine 99% 0.08 0.08 0.08
QALE BhA e SAYZTE FA BT olf4  OIC 200 0.05 : :
. . Tiamulin 38 0.10 - -
E 49 1€ of4E 17 4902 AF BT 02N O Kiiovidant 003 003 003
St 2= 150578 Adste] 397 duAte = 4GS Flavor, sweetener 0.10 0.10 0.10
5 . Organic acid 0.50 0.50 0.50
A EE T FH 0 o %= A &
B-37%) Table 39} JBALEE oISt r, ol 4 Probiotic 030 030 030
3 2e olfrAtE 7] AP o EA ‘g—? B 3799 A=E Mugwort powder - 1.00 1.50
15075 Adste] 39719 o HIALY & 19U 7HA$ 40-594 Total 100.00  100.00 100.00
Table 48] AdA 22 259 Chemical composition
%) o derag a4 }ME} Crude protein 2100 2090 20.86
Crude fat 6.20 6.16 6.15
ZANEE: SME Crude fiber 2.00 1.98 197
2+ 1 %% (LandracexLarge WhitexDuroc) 2] 54 =(24.9 EZUde ash 828 ggg ggg
k)& 452 5HFEo] M8 (pen)T 854 & 16055 A3+ P 0.73 0.73 073
1 AH AIELS A Ju 2 57) (kA 2uHE AN 5A Lysine 1.50 1.50 1.50
.. ]:?cfﬂ- " Jfﬂr e i o;;o e A - DE (kcal/ke) 3600 3565 3548
S, EF )02 TRkt S4E AT wA R Mineral Mix; 50,000 mg copper, 30,000 mg manganese, 30,000
2 S Table 594 B vle} Zo] &4 x4+ & 3 mg zinc, 400 mg iodine, 50,000 mg iron. Vitamin Mix; 7,500,000
A % o kA ) RTE AR =2 2y IU Vit. A, 1,500,000 IU Vit. D3, 75,000 mg Vit. E, 1,000 mg
—ﬂ il :rL_ 19, Lo S EHM xT 87 (Oxytetracycline) : ' Vit. K3, 4,500 mg Vit. B2. OTC200; chlorooxytetracycline 200
g7, ATe 9% FL1%9F 15% 7S 0S4 g, tiamulin; 39 g
Table 1. Experimental design for weanling pig
Treatments Antibiotics 1% MP' 1.5% MP Total
Number of independent experiment 5 5 5 15
Number of pig/independent experiment 10 10 10 30
Number of total pigs 50 50 50 150
Quantity of treated mugwort powder (%) 0 15
'MP: mugwort powder
Table 2. Chemical composition of mugwort powder
Crude . Soluble inorganic
Mugwort Water protein Crude fat ~ Crude fiber ~ Crude ash niftrogen compound
Partially dried (%) 12.4 6.7 20 40.6 438 33.5
Completely dried (%) 0.0 77 22 46.4 5.5 38.2
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Table 4. Formula and chemical composition of experimental diet
used for experiment 2 of weanling pig

Ttems Antibiotics 1% MP 1.5% MP

Ingredients (%)

Corn 45.89 45.09 ﬁgg
Wheat 15.00 15.00 20'00
Dehulled soybean meal  20.00 20.00 3 8 6
Full fat soybean meal 3.86 3.86 4'9 1
Whey 491 491 2'00
White fish meal 2.00 2.00 2'00
Bakery by-products 2.00 2.00 2'00
Soy oil 2.00 2.00 0.58
Limestone 0.58 0.58 1'5 6
DCP 1.56 1.56 0'30
Salt 0.30 0.30 0'30
ZnO 0.30 0.30 0'20
Vitamin mix 0.20 0.20 0'30
Mineral mix 0.30 0.30 0'35
Lysine 78% 0.35 0.35 0'09
Methionine 99% 0.09 0.09 0'0 6
Threonine 99% 0.06 0.06 '
OTC 200 0.10 - i
Tiamulin 0.10 - 0 -2 0
Organic acid 0.20 0.20 0'20
Probiotic 0.20 0.20 '
1.50
Mugwort powder - 1.00
Total 100.00 100.00 100.00
Antibiotics 1% MP 1.5% MP
Chemical composition 1
Crude protein 19.00 18.91 8.86
Crude fat 4.00 3.96 3.95
Crude fiber 550 5.48 5.47
Crude ash 10.00 9.98 9.98
Ca 0.70 0.70 0.70
P 0.60 0.60 0.60
Lysine 1.20 1.20 1.20
DE (kcal/kg) 3,550 3,515 3,498

Mineral Mix; 50,000 mg copper, 30,000 mg manganese, 30,000
mg zinc, 400 mg iodine, 50,000 mg iron. Vitamin Mix; 7,500,000
IU Vit. A, 1,500,000 IU Vit. D3, 75,000 mg Vit. E, 1,000 mg Vit.
K3, 4500 mg Vit. B2. OTC200; chlorooxytetracycline 200 g, tia-
mutin; 39 g.

Table 5. Experimental design of growing pig
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Items Control Antibiotics 1% MP 1.5% MP Total
Number of independent experiment 5 5 5 5 20

Number of pig/independent experiment 8 8 8 8 32

Number of total experimental pig 40 40 40 40 160
Treated content

Antibiotic (OTC 0.05%) X X

Mugwort powder (%) X 1 15
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Table 6. Formula and chemical composition of experimental diet used for growing pig

Items Control Antibiotics 1% MP 15% MP

Ingredients (%)

Corn IMP, Yel (USA) 55.20 55.12 54.20 53.70
Wheat (soft) 2.00 2.00 2.00 2.00
Rice polishing 4.00 4.00 4.00 4.00
Soybean meal 20.00 20.00 20.00 20.00
Rapeseed meal 2.50 2.50 2.50 2.50
Dehulled soybean meal (46%) 6.18 6.19 6.18 6.18
Animal fat, mixer 422 424 422 422
Molasses 250 250 25.0 2.50
Limestone (F) 0.64 0.64 0.64 0.64
Methionine 99% 0.08 0.08 0.08 0.08
Mineral Mix 0.40 0.40 0.40 0.40
Vitamin Mix 0.10 0.10 0.10 0.10
OTC 200g - 0.05 - -
Threonine 99% 0.08 0.08 0.08 0.08
Lysine (liquid) 24% 0.80 0.80 0.80 0.80
Salt, natural 0.40 0.40 0.40 0.40
Choline 50% (liquid) 0.04 0.04 0.04 0.04
DCP 0.86 0.86 0.86 0.86
Mugwort powder - - 1.00 1.50
Total 100 100 100 100

Control Antibiotics 1% MP 1.5% MP

Chemical composition 1
Crude protein 18.60 18.60 18.50 8.50
Crude fat 7.20 7.20 7.20 7.20
Crude fiber 3.30 3.30 3.20 3.20
Crude ash 4.90 4.90 4.80 4.80
Ca 0.65 0.65 0.65 0.65
P 0.55 0.55 0.55 0.55
Lysine 017 117 117 117
DE (kcal/kg) 3,523 3,523 3,489 3472

Mineral Mix; 22,000 mg Copper, 12,500 mg manganese, 15,000 mg zinc, 375 mg iodine, 33,500 mg iron. Vitamin Mix; 12,000,000
IU Vit. A, 2,000,000 IU Vit. D3, 500,000 mg Vit. E, 5,000 mg Vit. K3, 10,000 mg Vit. B2, 60,000 mg Niacine. OTC200; chlorooxytetracy-

cline 200 g, tiamutin; 39 g.
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Table 7. Effects of dietary Mugwort powder supplementation on the growth, feed intake, and feed conversion rate in experiment

1 of weanling pig

Items Antibiotics 1% MP 1.5% MP Mean SEM
14 days (23-37 at birth)
Initial body weight (kg) 6.8 6.8 6.8 6.8 0.78
Final body weight (kg) 114 115 111 113 1.02
Average daily gain (g) 329.1 331.5 309.9 3235 28.79
Daily feed intake (g) 403.9 395.8 409.6 403.1 33.59
Feed conversion rate 1.23" 1.20° 1.32° 1.25 0.09
Fecal condition 3 3 3 3

Feces (diarrhea index): 1~

5 (I=hard feces, 2=a little hard feces, 3=normal, 4=a little diarrhea, 5=diarrhea)

**Means in the same row with different superscripts differ significantly (<0.05)

Table 8. Effects of dietary Mugwort powder supplementation on the growth, feed intake, and feed conversion rate in experiment

2 of weanling pig

Treatments Antibiotics 1% MP 1.5%MP Mean SEM
19 days (40-59 at birth)
Initial body weight (kg) 12.0 12.1 121 12.0 1.24
Final body weight (kg) 225 25 217 22.2 1.86
Average daily gain (g) 553.8" 550.4° 508.3 5375 44.88
Daily feed intake (g) 800.4 8224 793.3 805.4 78.71
Feed conversion rate 1.45 1.49 1.56 1.50 0.12
Fecal condition 3 3 3 3

"Feces (diarrhea index): 1~5 (1=hard feces, 2=a little hard feces, 3=normal, 4=a little diarrhea, 5=diarrhea)
**Means in the same row with different superscripts differ significantly (p<0.05)
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Table 9. Effects of dietary Mugwort powder supplementation on the growth, feed intake, feed conversion rate and IGF-I concentration

of growing pig

Items Control Antibiotics 1% MP 1.5% MP Mean SEM
21 days (60-81 at birth)
Initial body weight (kg) 249 248 249 249 249 3.09
Final body weight (kg) 36.5 37.6 36.9 36.5 36.9 3.94
Average daily gain (g) 552.2 6125 571.6 550.0 571.6 77.61
Daily feed intake (g) 1,245.8 1,309.1 1,3394 1,217.1 1,278.0 13541
Feed conversion rate 2.27 2.15 2.35 2.24 2.25 0.15
Fecal condition 3 3 2 2 3
IGF-I (ng/ml) 180.8+11.7 175.1+11.7 178.0+11.7 186.4+11.7 180.1+11.7
14 days (82-95 at birth)
Initial body weight (kg) 36.5 37.6 36.9 36.5 36.9 3.94
Final body weight (kg) 435 446 447 44.0 442 5.45
Average daily gain (g) 500.7 500.0 555.3 5379 5235 146.35
Daily feed intake (g) 1,335.3 1,373.5 1,477.2 1,376.8 1,390.7 261.39
Feed conversion rate 2.69 2.78 2.78 2.70 2.74 0.38
Fecal condition 3 3 2 2 3
IGF-I (ng/ml) 193.0+11.7 201.9+11.7 204.1+13.3 221.1+11.7 205.0+12.1
Overall
Initial body weight (kg) 249 24.8 249 249 249 3.06
Final body weight (kg) 43.5 44.6 447 440 442 5.45
Average daily gain (g) 531.6 567.5 565.1 545.2 552.3 81.48
Daily feed intake (g) 1,305.8 1,359.5 1,421.1 1,317.0 1,350.8 150.49
Feed conversion rate 2 47 242 2.54 2.43 247 0.16
Fecal condition® 3 3 2 2 3
IGF-I (ng/ml) 232.7+11.7 204.3+12.9 207.2+13.3 229.1+11.7 218.3+12.4
"Feces (diarrhea index): 1~5 (1=hard feces, 2=a little hard feces, 3=normal, 4=a little diarrhea, 5=diarrhea)
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Table 10. Effects of dietary Mugwort powder supplementation on nutrient digestibility in growing pig

Items Control Antibiotics 1% MP 1.5% MP Mean SEM
Dry matter 88.67° 88.77° 86.39° 87.15° 87.74 135
Crude protein 87.28 87.74 85.90 85.96 86.72 136
Ether extract 79.48 7831 75.07 75.70 77.14 2.95
Crude fiber 70.44° 71.31° 61.45" 60.27° 65.87 5.70
Crude ash 70.45 73.01 72.35 70.44 71.56 244

**Means in the same row with different superscripts differ significantly (p<0.05)



©
Jur)
=

57150 a8 e Aol dl$- g2 old] Yt o
A7k 278 & FAE AR Fol A 4P
3 Bng A As12)sh & A A
FAHE S YA (Table 7, 8, 9), A2 %<& ®

5 zod 2 28 A8kgo] AA

7 R |

S ose e

o2
S

oj#g U<

i o3
o>
°
i
A,‘:l
lm
h:
e
=
(8]
=)

e 3L rlo it
O

=l
e o
=
et <t
N2
N
—',J >
r 11‘ e
£
N
N
Y
. b
S
>
oo
ofr
ol
R
fuj
_t{o
oX,
(>>'1 i
=2
X
ro, M
r,
#
fr M

A H7brek s 4%
kil A9 AS ol frAET £4
& ?Mi g A ade= UErA sk
AL n5FE HILE sty 7134 Asked ©
Rol Aoz AZtEr) 17E 75 gk 710
B2 FAE W EF IGF-1 559 S71E <13
Z 2t FEEHA g2 235 JER AT gEkA
Hop o a9F2l AR A7HAE s fsiA e A
& zﬂz Al A Aol AL A& A A &

A she Aol weh &9

oo X E

rr

F\E 1

FEES S

References

1. Choi, B. B, H. J. Lee, and S. K. Bang. 2004. Studies on the
amino acid, Sugar analysis and antioxidative effect of ex-
tracts from Artemisia sp. Korean J. Food Nutr. 17, 86-91.

2. Choi, Y. M., B. H. Chung, J. S. Lee, and Y. G. Cho. 2006.
The Antioxidant Activities of Artemisia spp. Collections.
Karean J. Crop Sai. 51, 209-214.

3. Duncan, D. B. 1955. Multiple range and multiple F-tests.
Biometrics 11, 1-42.

4. Daughaday, W. H,, I. K,, Mariz, and S. L., Blethen.
1980. Inhibition of access of bound somatomedin to
membrane receptor and immunobinding sites: a com-
parison of radioreceptor and radioimmunoassay of soma-
tomedin in native and acid-ethanol- extracted serum.
J. {in. Endocrinol. Metab. 51, 781-788.

5. Han, I. K. 1984. Beneficial Effects of Growth Promoting
Substances. Korean /. Anim Nutr. 8, 113-122.

6. Han, I. K. 1992. Growth promoting effects and the mode

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Journal of Lite Science 2011, Vol. 21. No. 1 117

of action of antibiotics, probiotics and enzymes and for
mongastric animals. Korean Anim. Nutr. Feed-92 Korean
Anim. Nutr. Technique Seminar 61-74.

. Haw, I. W,, S. D. Lee, and W. I. Hwang. 1985. A study on

the nutritional effects in rats by feeding basal diet supple-
mented with mugwort powder. /. Karean Soc. Food Nutr. 14,
123-130.

. Kada, T., K. Kaneko, S. Matsuzaki, T. Matsuzakim, and Y.

Hara. 1985. Detection and chemical identification of natural
bioantimutagens. A case of green tea factor. Mutation Res.
150, 127-133.

. Kim, B. K., S. C. Wo, Y. ]J. Kim, and C. L. Park. 2002. Effect

of mugwort level on pork quality. Korean /. Food Sci. Anmi,
Resour. 22, 310-315.

Kim, B. K, S. S. Kang, and Y. ]. Kim 2001. Effect of dietary
oriental medicine refuse and mugwort powder on phys-
ico-chemical properties of Korean native pork. Korean J. Food
Sci. Ani. Resour. 21, 208-214.

Kim, J. H, G. H. Ahn, and Y. D. Ko. 2006. Effects of
Supplemental Bio-Active Substances on the Growth
Performance, Nutrient Utilization, Blood Characteristics,
Microflora Population and Diarrhea Frequency of Weanling
Pigs. J. Anim Sci. Technal. 48, 382-392.

Kim, M. H.,, S. D. Lee, and C. K. Ryu. 1985. A Study on
the Nutritional Effects of Boiling Water Extracts of Mugwort
Powder in Rats. /. Korean Soc. Food Nutr. 14, 131-136.
Kim, S. K, Y. M. Jin, Song, C. W. Kim, K. K. Jo, K. H. Chung,
and S. N. Kang. 2008. Effects of dietary mugwort powder
on carcass and meat quality characteristics of gilt and bar-
row in growing-finishing period. /. Anim Sci. Technol. 50,
819-848.

Kim, T. J. Resources of plant in Korea IV. Seoul: Seoul na-
tional university publisher. 1996. 259.

Ko, T. G, J. D. Kim, S. H. Bae, Y. K. Han, and In K. Han.
2000. Study for development of antibiotics-free diet for
weanling pigs. Korean J. Anim Sci. 42, 37-44.

Kwon, D. J., J. H. Park, M. Kwon, J. Y. Yoo, and Y. ] Koo.
1999. Effect of wormwood ethanol extract on human in-
testinal microorganisms. 1999. Korean J. Appl. Microbiol.
Boitechndl. 27, 102-106.

Lee, G. D,, J. S. Kim, K. O. Bae, and H. S. Yoon, 1992.
Antioxidative effectiveness of water extract and ether extract
in wormwood. /. Korean Soc. Food Nutr. 21, 17-22.

Lee, J. H. and S. R. Lee, 1994. Some physiogical activity of
phenolic substance in plant feeds. Korean J. Food Sci. Technal.
26, 317-323.

Lee, S. G. 2005. The therapeutic effect of Artemisia
Capillaries extract on hepatic damage induced by carbon
tetrachloride in rats. /. Veterinary (linics 22, 206-213.

Lee, S. H., S. J. Woo, Y. J. Koo, and H. K. Shin. 1995. Effects
of mugwort, onion and polygalae radix on the intestinal en-
vironment of rats. Korean J. Food Sci. Technol. 27, 598-604.
Lee C. Y, K. H. Baik, B. C. Park, and H. C. Park. 2005.
Relationships of plasma insulin-like growth factor (IGF)-I
and IGF-II concentrations to growth in purebred Landrace
and Yorkshire female pigs. Livestock Prod Sci. 95, 163-169.



118 A 38+3] %] 2011, Vol. 21. No. 1

22. Matsuzaki, T. and Y. Hara. 1985. Antioxidative activity of
tea leaf catechins. Nijppon Nogeikagaku. 59, 35-36.

23. Min, T. S, K. Han, L. B. Chung, and L. B. Kim. 1992. Effects
of dietary supplementation with antibiotics, sulfur com-
pound, copper sulfate, enzyme and probiotics on the grow-

ing performance and carcass characteristics of grow. Korean
J. Anim Nutr. 16, 265-274.

24. Smith, H. W. 1975. Persistence of tetracycline resistance in
pig. E. coli. Nature 258, 628-630.

]
Jh

UrE}”E} 1v?<}£(40~59%_‘€§
}25%01 Zpol 7k Aot <l
UeEbH A $4E(63~979 49

HHX] ]
e

ALz L}E}kkﬁtq

S oHr Moo
[ L= 123
Hﬂ ]IU ﬂ.l[O

15 % Z%EHLL Mg e
Ao A FAA FAZ T} d%%ﬂ]aol M e
A Ao} 9% B 10% ﬂﬂ?—‘:— 028 A3 VRl
T ¢ Ol%E«I B

oy
2

ol

-

w
Q

2 Mod Hodo ¥R

=
=
H o}l
T =2

o1z

T

1.0% A9}

Aoz e ol f }E
‘]

T
R

L

hu

Tl »101/‘1‘:

1s

o U met

ICEREE
F1H9 A8 YEA kot

o2 et gelA, & 9T AT RE 1%
BRNEREAEA AR BAAE A7} FE

=

O
—

¢

igrﬁfﬁo&lomo;:mozﬂr-{m]o

tlo 4 H



