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Effect of Supplemental Medicinal Plants(Artemisia,
Acanthopanax and Garlic) on Growth Performance and Serum

Characteristics in Lactating Sows, Suckling and Weanling Pigs
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ABSTRACT

In Exp. 1, a total of forty eight multiparous sows were used in a 21-d performance assay. All litters
were standardized at eleven piglets within 24h of parturition. Sows were fed one of the four experimental
diets 1) CON (basal diet; Control), 2) MP1 (basal diet added 0.05% of medicinal plant mixtures), 3) MP2
(basal diet added 0.1% of medicinal plant mixtures) and 4) MP3 (basal diet added 0.2% of medicinal plant
mixtures). Backfat thickness difference from farrowing to weaning was tended to increase in CON
treatment compared to those of medicinal plants mixture (MP) treatments. However, there were not
significant differences among the treatments (P>0.05). Sow’s ADFI was increased in sows fed MP2
treatment compared to MP3 treatment (P<0.05). Piglet weight gain was tended to increase in MP1 treatment
compared to CON treatment (P<0.05). The glucose concentration of MP3 treatment was higher that of CON
treatment (P<0.05). Exp. 2, a total of one hundred twenty weaning pigs (LxYxD, 4.70 +0.63 kg average
initial body weight) were used in a 20-d performance assay. Weanling pigs were fed treatments diets
included 1) CON (basal diet; Control), 2) MP0.05 (basal diet added 0.05% of medicinal plant mixtures), 3)
MPO.1 (basal diet added 0.1% of medicinal plant mixtures) and 4) MPO0.15 (basal diet added 0.15% of
medicinal plant mixtures). Through entire experimental period, as MP increased in the diets, there was an
increase in ADG (linear, P<0.067), improvement gain/feed (linear, P<0.018) and a decrease in ADFI (linear,
P<0.008). DM digestibility was significantly increased with addition of MP(linear, P<0.004; quadratic,
P<0.030). In conclusion, sows fed MP2 had showed less body weight loss and increased weight gain for
suckling piglet. In weaning pigs, as supplementation MP from 0.05 to 0.1% in diet had improved growth
performance and DM digestibility.

(Key words : Medicinal plants, Growth performance, Serum characteristics, Pigs)
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ol &b Akl STk (Kim, 1984). =g
Lee (1965)% %ol HIEFY (vitamin A, B, B, ~L
2l )3 FE4 (Ca, P 183 Fe)o] t&F &

f5o) gltka HuEy|E sk gutdow
AokAY FHE ¥E3F FEAEE
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Kang &, 2001). =3 vl59] a5 ojv] o
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I. A= I He

1. A"

(1) ANes= 2 AdA

3~54k2Fe] Al B{= ([Landrace x Yorkshire] x
Duroc) 48FE5 FAIske] ZHZF 1) CON (basal

diet; Control), 2) MP1 (basal diet added 0.05% of
medicinal 3) MP2 (basal diet
added 0.1% of medicinal plant mixtures) 12|l
4) MP3 (basal diet added 0.2% of medicinal plant
mixtures) = SFo] AP 1274 o]}
of 2195t a3t

plant mixtures),

wRE AL ZF pendll= BEeS AASIoH,
5 EfARES 1172 245 % J8k3Ae.
EE AET|E EAlY £EE 16-18TE
A= shlth

(2) AldAtz 3 Afkaiz|

N FALEE 3 400kealkg ME, 16.6% CP, 0.9%
lysine, 0.26% methionine, 0.8% Ca 181
0.70% P2 H-81== 1T} (Table 1). AlFA}
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Table 1. Formula of basal diet(as-fed basis,

Exp. 1 1))

Ingredients %

Corn 53.95
Soybean meal(CP 46.5%) 20.40
Animal fat 5.00
Wheat 4.00
Lupin seed 4.00
Wheat bran 3.69
Molasses 3.00
Canola meal 3.00
Tricalcium phosphate 1.95
Salt 0.40
Limestone 0.13
L-Lysine - HCI 0.11
Choline C1(25%) 0.11
Vitamin/Mineral premixz) 0.20
Antibiotics” 0.06

Y Diets were formulated to contain 3,400 kcal ME/kg,
16.6% crude protein, 0.9% lysine, 0.80% calcium and
0.70% phosphorus.

2 Supplied per kg diet: vitamin A, 11,025 IU; vitamin Dj,
1,103 IU; vitamin E, 44 IU; vitamin K (menadione
bisulfate complex), 4.4 mg; riboflavin, 8.3 mg; niacin,
50 mg; d-pantothenic acid (as d-calcium pantothenate),
29mg; Choline, 166 mg; vitamin By, 33 xg; Cu, 16 mg;
Fe, 165 mg; Zn, 165 mg; Mn, 12 mg; I, 0.3 mg; Co; 1.0
mg and Se. 0.3 mg.

% Supplied 100 mg of chlortetracycline per kilogram of
complete diets.
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o] Aol o] &&3irt.

2) SAEFA

EREES AT FA 4L A JiA
A9} F7 F digital backfat indicator (Renco
lean'meter, USA)E ©|&3le] S (4u|w) w}
Aet Belel A AT

3) Total protein, albumin, glucose R IgG 3

EFA=2] Total protein, albumin, glucose 2
IgG 9] S HAAbs] S8l AAFH = AFS
AlE F8A @1d)el AR (Jugular  vein)ol A
AF A om, NS AFHsI] 4ToAA A
S SAAZ Fof| 2,000 x g= 30E-7F YA ET
&, —20TolA Bag Ao o]83k3it
Total protein, albumin< Z}7} biuret method<}
BCG (Brom Cresol-Green) "< ©]-83fo] A&
A 8}8HE2] 7] (HITACHI 747, Japan)Z ©]-8-3}o]
#2519tk Glucose™ Glucose Hexokinase (Bayer,
USA) 7]EE AlE3le] ADVIA (ADVIA 1650,
Japan) ATGHIE o] &3t AIERITE 1gG
= nephelometry W5 © 2 nephelometer (Behring
Germany) -A17|A1& AH&-3te] 4183l

(6) stet=d A SARXE]

AtRS] AR FAlER E9d
AOAC (1995)°ll 213l 21313l

EE ZAEET SAS (1996)2] GLM procedureS
©]-8-3}%, Duncan’s multiple range test (Duncan,
1955)=2 Agjate] Ht3re] fro4ds AAsH
.

Cr<
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2. A" 2

(1) Aes=s & AEEA

NXA] AF 470 +0.63 kgl 39 0175 [Land-
race X Yorkshire x Duroc] ©]-fFAH= 12075 &4
sho] 20913F AFFAES AAIBGAT M@
= ST S5l AFEEA NRC
(1998)2] A 8=l wel 1) CON (basal
diet; Control), 2) MP0.05 (basal diet added 0.05%
of medicinal plant mixtures), 3) MPO.1 (basal diet
added 0.1% of medicinal plant mixtures) ~12]iL
4) MPO0.15 (basal diet added 0.15% of medicinal
plant mixtures)®] 471¢] AHgFE st Az

6uFE, BT STH ghele] v sl

(2) NEAZ H A2

A FALEE 3,335Kcal ME/kg, 20.00% crude
protein, 1.45% lysine, 0.85% calcium Z1Z]3L
0.70% phosphorusE 3% 313U (Table
2). ArtEE 7HFEHE F9stalen, &3
Atge ARFAANES Selth Als B2 AREA]
FAFE JHAAL 108 F AIFFEA SAS
of dFSAY, dINEAFHAT L AREES

Alrkst i,

(3) TAES

1) 9%& &3+

B a3tES 5457 St AldER
7R FAIERA AL E (Chos)S 0.2%
A71eIth AEAtE 59 44F 22 AF )
A, AFHZ B 60T IFAx7|NAM 72
A7 AZ AR F Wiley mill2 #3f5he] 24
o o]-&3s3itt.

2) U 1eG B IGF-19] 37X

AW 1gG 2 IGF-19] =S AAk] 9
3l dAAF = AFEAE ANAIAIE FEAT (20d)
o] 7474 (Jugular vein)ollA F s}, &
NS AFslo] 4TolA dods FAZ F
2,000 x g= 304-%F AT gk 9, —20CellA
By 5 FAe] o]83k3tE IgGE  nephelo-
metry "'H O 2 nephelometer (Behring Germany)

_{

Table 2. Formula of basal diet (as-fed basis,

Exp. 21))

Ingredients %

Extruded corn 43.79
Extruded soybean meal (CP 44%) 19.12
Dried whey 10.00
Fish meal 5.00
Oat 5.00
Soy flour 5.00
Glucose 4.00
Spray-dried plasma protein 3.00
Soybean oil 2.09
Acidifier 1.00
Monocalcium phosphate 0.68
Yeast culture 0.60
Vitamin premix2) 0.20
Trace mineral premix” 0.15
L-Lysine - HCI 0.19
DL-Methionine 0.03
Choline chloride 0.10
Antioxidant (Ethoxyquin 25%) 0.05

Y Diets were formulated to contain 3,335 kcal ME/kg,
20.00% crude protein, 1.45% lysine, 0.85% calcium and
0.70% phosphorus.

? Provided per kg of complete diet : 20,000 IU of vitamin A;
4,000 TU of vitamin Ds; 80 IU of vitamin E; 16 mg of
vitamin K3; 4 mg of thiamin; 20 mg of riboflavin; 6 mg of
pyridoxine; 0.08 mg of vitamin Bi»; 120 mg of niacin; 50
mg of Ca-pantothenate; 2 mg of folic acid and 0.08 mg of
biotin.

% Provided per kg of complete diet : 140 mg of Cu; 179 mg
of Zn; 12.5 mg of Mn; 0.5 mg of I; 0.25 mg of Co and 0.4
mg of Se.

A At BAST 1GR9
@2 IGF-1 ELISA (DSL-10-5600 ACTIVE IGF-1
Enzyme-linked immunosorbent Assay Kit. USA)

NES ARkl S4s9n,
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(Petersen, 1985)& ©]-&3ato] °F&A1&E9 H7F 7K AggrEu {ojAow A4 yehwt
o] i3t Linear?} Quadratic &35 A3  (P<0.05). THAALINME FEAES 7}

7] $1ske] AREH A g A 7h tiETtell wiske] v wEAl
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2ol A= AeTRte] fo 42l x}OM Lt
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HAE ARGSIUTE EfEES] R %9 o] SAFHATES HAAAYE TS vHE Ao

A7k 2 4y A Atk (Ahemne®}  Kirkwood, 1985).
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A9k A7k %C’ ARl Zpol= HolA| ¢ hyde ¥ carvacrol)S E=olAl §olgE wf Ab
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Table 3. Effects of dietary supplemental medicinal plant mixtures on performance in
lactating sow”(Exp. 1)

Item CON? MP1? MP2 ? MP3 ? SE?
No. of sows 13 11 12 11 -
Average parity 3.5 3.6 3.6 3.6 0.5
Sow backfat thickness (mm)

Farrowing 16.85 16.94 16.33 16.67 0.70

21d of lactation 14.15 14.97 14.42 14.40 0.70

Backfat loss —2.69 —-1.97 —1.92 —2.03 0.29
ADFI (kg) 5.03" 5.12% 5.19° 4.96° 0.07
Return to estrus (day) 6.23 5.82 5.92 5.73 0.30
Fecal moisture (%) 69.49 72.39 70.74 70.84 1.02
Nutrient digestibility (%)

Dry matter 76.46 77.07 78.23 76.87 0.75
Nitrogen 73.18 73.60 75.63 73.36 1.25

D A total of 48 sows were used in the 21d lactation experiment.

? Abbreviated CON, basal diet; MP1, CON diet added 0.05% of medicinal plant mixtures; MP2, CON diet added 0.1%
of medicinal plant mixtures; MP3, CON diet added 0.2% of medicinal plant mixtures.

¥ Pooled standard error.

** Means in the same row with different superscripts differ (p<0.05).
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1999; 5, 1999). F-4L& H|F Folxz gt
st %H& EA= AR oFgAEe HUke
FAZA ddel = JIS = 4 o, {4
z2) 9] dwdol whgl EfARE] Al JeFS
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Table 59+ EfFAES] o]FA] A total
protein, albumin, glucose 2 IgGe] =S e}l
WAL} total protein} albumine] &Erol A= A
2 7ke] el AQl xpolE HolA| skt (P>
0.05). MUl glucose®] FHEFolAl= MP3 A
T7F tizel vlete] FoHow HA Vebs
E}(P<005) IgG/] 61—:31:01]A1L‘ OLQLND_. 7@
7b woldh IfFEEY FRE AFT A
Ae77F dizTtel vlalste] FXFo R FA
Ueb A A2 ke] oAl Afole Ko
A EFT} (P> 0.05). Rezaeipoor 5 (2000)2 =}
AR} FE2ES FF% BV FAF 2 AT
Fo 31915 W, haemagglutination antibody titre
o} WBC &l &7hetglchal shgith o= of
|AES o R glo] HEl WY
4 Zgol o7k nl5olFl Woy Frt
(Wagner, 1987)°l w2 Hlo]g} AtgH )

EfEE ARRY REAES] A7 0.1%7t

Table 4. Effects of dietary supplemental medicinal plant mixtures on growth performance in

piglet (Exp. 1)

Item CON" mp1 " mp2 Y mp3 Y SE?
Average pig weight (kg)

Initial 1.48 1.46 1.45 1.45 0.03

D21 526 6.02" 5.53% 5.88°% 0.25

Gain 348 456" 4,08 442%° 0.25
No. of pigs

At farrowing 11 11 11 -

Atd21 10.46 10.73 10.83 10.73 0.17
Survivability (%) 95.10 97.52 98.48 97.52 1.60

Y Abbreviated CON, basal diet; MP1, CON diet added 0.05% of medicinal plant mixtures; MP2, CON diet
added 0.1% of medicinal plant mixtures; MP3, CON diet added 0.2% of medicinal plant mixtures.

? Pooled standard error.

**Means in the same row with different superscripts differ(p<0.05).
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Table 5. Effects of dietary supplemental medicinal plant mixtures on blood composition in

piglet (Exp. 1)

Item CON" mp1 " mp2 ) mp3 "V SE?
Total protein (g/dl) 5.0 5.1 5.1 5.0 0.2
Albumin (g/dl) 3.1 3.1 3.1 3.1 0.1
Glucose (mg/dl) 93.0° 101.7° 96.4" 110.5* 52
Ig G (mg/dl) 229.0 245.0 284.6 2343 20.7

Y Abbreviated CON, basal diet; MP1, CON diet added 0.05% of medicinal plant mixtures; MP2, CON diet
added 0.1% of medicinal plant mixtures; MP3, CON diet added 0.2% of medicinal plant mixtures.

? Pooled standard error.

**Means in the same row with different superscripts differ(p<0.05).
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S ¥} (linear, P<0.068). 11~209 &<to]
oA=L AGZAFo M= A ES HU)
gk A7t FrejH o ® F7Fsk3 ™ (linear, P
<0.031; quadratic, P<0.034), AlR&ENAE
M= AES BT} (linear, P<0.045). A
A@71ZE &k o] Ak=e] A% (linear,
P<0.067)3 AlEE S (linear, P<0.018)°]4=
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7R 7kl A ¥ A YERRTRE Bal
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=29 olfAE AlFAME AEFEES H
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g o AREelAl FAAS} FoAl dgE
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o} w)=3k Aeks Btk AW Gerbert 5
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a1, ARAFZNAE gz 7 Bt
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%It} (linear, P <0.004; quadratic, P<0.030). 3|
2|1k 7<1/\ 2 9 o]_/] /\ngp\ﬂb 01: /51
= 7}?01]*1 ol wlal A dEbs AT
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o845

0;
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Table 6. Effects of dietary supplemental medicinal plant mixtures on growth performance in
weanling pigs”(Exp. 2)

Ttem CON?  MP005? MPO1” MP0.15”  SE” Prvalues
Linear Quadratic

0~10 days

ADG (g) 192 202 192 196 7 0.847 0.614

ADFI (g) 301 292 284 282 7 0.057 0.598

G/F 0.638 0.680 0.682 0.692 0.019 0.068 0.413
11~20 days

ADG (g) 306 366 357 354 22 0.031 0.034

ADFI (g) 512 510 511 493 7 0.081 0.240

G/F 0.598 0.722 0.694 0.721 0.035 0.045 0.181
0~20 days

ADG (g) 249 284 275 275 9 0.067 0.056

ADFI (g) 406 401 398 387 5 0.008 0.595

G/F 0.610 0.707 0.686 0.701 0.023 0.018 0.141

" One hundred twenty pigs with an average initial body weight of 4.70 + 0.63 kg.

? Abbreviated CON, dietary basal diet; MP1, dietary CON diet added 0.05% medicinal plant mixtures; MP2, dietary CON diet
added 0.1% of medicinal plant mixtures; MP3, dietary CON diet added 0.15% of medicinal plant mixtures.

*)Pooled standard error.

ol fAEN A FolEtR S Wl dUdh 2FEE odME AN FBAQ Aol B u|, oFg
AEFEES A7 A7 FE7 8 AES AR ARt =4 e AR #-9
3l A UERAINE 5248 Apol= fIdtkar ]l Apol= WolA] drt IGF-19] kel A
3HATE Lee 5 (1995)2 vh9-2~ol Al 5~10%2)] oFgAE ATt tlxET o 2 A
% (wormwood or mugwort)®] FEE NS T = HAIRE o3l 2pol= Itk

Al AW bifidobacteriay 57} AL E. colit= 3F Hathaway 5 (2003)> IGF-12] dd) e
23Tk S3itE ol#fgt FEEol gk ¥ ofy FollE HAH o EJTL 347 AR
) AEA Agr)de] sl we gl AL ol o v Frketkal Basigivh Bdk YA
A9 wormwood®] FEEO] Ful pathogen®] o] F7bel uwpEiA thE S Holr|k dh=
e el sk BloE dElA Atk Nagy®t Hl FAAE oAb Abmel FH7RAl o)
Tengerdy, 1968). ¥ AlgolM= A3t 2H87]  IGF- 19] o] F&4A] Az Frch =9t
Ae wrd g AN ke Ee] A BHS 31 Stk (Hathaway 5, 1996; Hathaway -5,

0%

WA 4= JAE Aew Btk 1999). H 5 (2002)%] AFeAM = HEFEaS
oAbl A o] A 1gG B IGF-19] W3t HE|A Fod & 7o AHTE AR
+ Fig. 13} 2014 B wvpe} Aok 1gGe] 3% WHE AT A9 g1 AETlA ARt
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Table 7. Effects of dietary supplemental medicinal plant mixtures on nutrients digestibilities in

weanling pigs" (Exp. 2)

N » N » N P-values
Item (%) CON MP 0.05 MP 0.1 MP 0.15 SE
Linear Quadratic
DM 78.48 79.93 80.79 80.34 0.37 0.004 0.030
N 67.00 70.24 68.11 69.20 0.55 0.105 0.083
Ca 69.42 71.95 69.18 67.73 1.22 0.184 0.138
P 53.37 50.28 51.86 49.94 1.29 0.166 0.661

Y One hundred twenty pigs with an average initial body weight of 4.70 + 0.63 kg.
? Abbreviated CON, dietary basal diet; MP1, dietary CON diet added 0.05% medicinal plant mixtures; MP2, dietary CON
diet added 0.1% of medicinal plant mixtures; MP3, dietary CON diet added 0.15% of medicinal plant mixtures.

3 Pooled standard error.

Fig. 1. Effects of dietary supplemental medi-
cinal plant mixtures on serum IgG
level in weanling pigs (Exp. 2).
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Fig. 2. Effects of dietary supplemental medi-
cinal plant mixtures on serum IGF-1
level in weanling pigs (Exp. 2).
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