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The Effects of Dietary Herbal Plant Mixture on Growth Performance,
Nutrient Digestibility, Serological Changes
and Carcass Characteristics in Finishing Pigs
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Abstract This study was conducted to evaluate the effects of dietary herbal extracts mixture on the growth rate,
carcass traits and serological changes in finishing pigs. For the Exp 1, eighty Duroc(Yorkshir(Landrace pigs(81.58%
3.20 kg average initial body weight) were used in a 45 day experiment. Dietary treatments included 1) NC(negative
control; antibiotics-free diet), 2) PC(positive control; NC diet added 0.1% of chlortetracycline), 3) NCM(NC diet added
0.1% of herbal plant mixture) and 4) PCM(PC diet added 0.1% of herbal plant mixture). Through the entire
experimental period, ADG of pigs fed NCM and PCM diets was greater(P<0.08) than that of pigs fed NC diet. There
was interaction of ADG(P<0.01) in pigs fed NC diet with herbal plant mixture compared to pigs fed PC diet with
herbal plant mixture. ADFI and G/F tended to increase in PC and NCM treatments. However, there were not
significantly differences among the treatments. Total protein of serum was improved by supplementaion of the herbal
plant mixture in NC diet(P<0.04). For the Exp 2, one hundred Duroc(Yorkshir(Landrace pigs(77.36+2.01 kg average
initial body weight) were used in a 28 day experiment. Dietary treatments included 1) NC(negative control; antibiotics-
free diet), 2) PC(positive control; NC diet added 0.1% of chlortetracycline), 3) PM0.1(NC diet added 0.1% of herbal
plant mixture) and 4) PMO.2(NC diet added 0.2% of herbal plant mixture). Through the entire experimental period,
ADG tended to increase in PC treatment. However, there was not significantly difference among the treatments. Carcass
weight in NC was higher than other treatments(P<0.06). Backfat thickness was higher in pigs fed PC than other
treatments. However, there was not significantly difference among the treatments. A grade appearances of carcass
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tended to increase in pigs fed PM(P<0.09). In conclusion, the results of the experiments suggest that pigs fed PM
could be a beneficial growth performance and serogical immunity for finisRing pigs.
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Table 1. Basal diet composition for Exp. 1(as-fed basis)

Tngredient. % NC PC NCM PCM
Ground Com 6745 67.35 6735 67.25
Soybean meal 18.14 18.14 18.14 18.14
Rice bran 5.00 5.00 5.00 5.00
Molasses 5.00 5.00 5.00 5.00
Animal fat 2.00 2.00 2.00 2.00
Defl. Phosphate 112 112 112 112
Calcium Carbonate 0.68 0.68 0.68 0.68
L-Lysine(78%) 0.20 0.20 0.20 020
Salt 0.15 0.15 0.15 0.15
Mineral premix' 0.15 0.15 0.15 0.15
Vitamin premix” 0.05 0.05 0.05 005
Choline chloride(60%) 0.04 0.04 0.04 0.04
L-Threonine(98%) 0.02 0.02 0.02 0.02
Chlortetracycline - 0.10 - 0.10
Herbal piant mixture - - 0.10 0.10
Chemical composition®
Digestible Energy, Kcallkg 3,365 3,365 3,365 3,365
Crude protein, % 14.80 14.80 14.80 14.80
Lysine, % 0.89 0.89 0.89 0.89
Calcium, % 0.74 074 0.74 0.74
Phosphorus, % 0.54 0.54 0.54 0.54

"Supplied per kg diet : 220 mg Cu, 175 mg Fe, 191 mg Zn, 89mg Mn, 0.3mg I, 0.5mg Co, 0.4mg Se.

“Supplied per kg diet : 4,000IU vitamin A, 800IU vitamin D, 171U vitamin E, 2 mg vitamin K, 4 mg vitamin B,, 1 mg vitamin Bg, 16
vitamin B,;, 11 mg pantothenic acid, 20 mg niacin, 0.02 mg biotin.

*Calculated values.

Table 2. Basal diet composition for Exp. 2(as-fed basis)

Ingredient. % NC PC PMO.1 PMO022
Ground Comn 6745 6735 6735 67.25
Soybean meal 18.14 18.14 18.14 18.14
Rice bran 5.00 5.00 5.00 5.00
Molasses 5.00 5.00 5.00 5.00
Animal fat 2.00 2.00 2.00 2.00
Defl. Phosphate L12 1.12 1.12 112
Calcium Carbonate 0.68 0.68 0.68 0.68
L-Lysine(78%) 0.20 0.20 0.20 0.20
Salt 0.15 0.15 0.15 0.15
Mineral premix' 0.15 0.15 0.15 0.15
Vitamin premix’ 0.05 0.05 0.05 0.05
Choline chloride(60%) 0.04 0.04 0.04 0.04
L-Threonine(98%) 0.02 0.02 0.02 0.02
Chlortetracycline - 0.10 - -
Herbal plant mixture - - 0.10 0.20
Chemical composition®
Digestible Energy, Kcal/kg 3,365 3,365 3,365 3,365
Crude protein, % 14.80 14.80 14.80 14.80
Lysine, % 0.89 0.89 0.89 0.89
Calcium, % 0.74 0.74 0.74 0.74
Phophorus, % ‘ 0.54 0.54 0.54 0.54

"Supplied per kg diet : 220 mg Cu, 175 mg Fe, 191 mg Zn, 89 mg Mn, 0.3 mg 1, 0.5 mg Co, 04 mg Se.

“Supplied per kg diet : 4,000IU vitamin A, 800IU vitamin D, 17IU vitamin E, 2 mg vitamin K, 4 mg vitamin B,, 1 mg vitamin By, 16
vitamin Bj,, 11 mg pantothenic acid, 20 mg niacin, 0.02 mg biotin.

3Calculated values.
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Table 3. Composition of herbal plant mixture’'

General name Scientific name
=z 3 Rehmannia glutinosa
F 7 Angelica gigas
AboF Dioscorea gigas
X} A 2} Plantago asiatica
= Glycyrrhiza uralensis
=29 Polygonatum odoratum
o= Schizandra chinensis
A 2 Ligusticum jeholense
3 o Plellidendron amurense

TA commercial herbal products(Hanpel Co. Ltd. Korea)
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Table 4. Effects of dietary herbal plant mixture on growth performance in finishing pigs (Exp. 1)

5
Ttem NC? pc? NCM? pCM? SE? 1 C°“';"Sts .
0-45days
ADG, g 459 554 597 517 25 0.08 0.77 001
ADFL g 2,092 2246 2258 2,178 69 0.50 061 0.12
Gainffeed | 0220 0247 0264 0238 0015 025 1.00 0.10

DEighty pigs with an average initial body weight of 81.58+3.20kg.

DAbbreviated NC, antibiotics-free diet; PC, NC diet added 0.1% of chlortetracycline; NCM, NC diet added 0.1% of herbal plant mixture
; PCM, PC diet added 0.1% of herbal plant mixture.

»Pooled standard error.

4’Plrobability was 1) NC vs NCM and PCM 2) without antibiotics vs with antibiotics 3) interaction(NC vs PCXNCM vs PCM).
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Table 5. Effects of dietary herbal plant mixture on fecal digestibility in finishing pigs (Exp. 1)"

4
Ttem, % NC? Pc? |- NCM? pCM? SEY 1 C°“t;"5ts -
DM 6362 7091 971 7044 0.94 075 0.14 043
N 64.78 6327 62.99 6471 133 0.90 0.94 026

DEighty pigs with an average initial body weight of 81.58+3.20kg.

DAbbreviated NC, antibiotics-free diet, PC, NC diet added 0.1% of chlortetracycline; NCM, NC diet added 0.1% of herbal plant mixture

; PCM, PC diet added 0.1% of herbal plant mixture.
IPooled standard error.

“Probability was 1) NC vs NCM and PCM 2) without antibiotics vs with antibiotics 3) interaction(NC vs PCXNCM vs PCM).

Table 6. Effects of dietary herbal plant mixture on total-protein, albumin and IgG in finishing pigs (Exp. 1)"

4
Item NC? pC? NeM? | peM? SE? 1 C°"t;aSts ;
Total protein, g/dl 6.77 757 773 7.03 0.28 047 087 004
Albumin, g/dl 3.3 340 3.20 3.03 0.28 0.50 1.00 0.57
1eG, mg/dl 902.3 1081.3 12600 | 10703 1582 032 097 029

DEighty pigs with an average initial body weight of 81.58+3.20 kg.

D Abbreviated NC, antibiotics-free diet; PC, NC diet added 0.1% of chlortetracycline; NCM, NC diet added 0.1% of herbal plant mixture

; PCM, PC diet added 0.1% of herbal plant mixture.
IPooled standard error.

4’I"‘mbability was 1) NC vs NCM and PCM 2) without antibiotics vs with antibiotics 3) interaction(NC vs PCXNCM vs PCM).

Table 7. Effects of dietary herbal plant mixture on growth performance in finishing pigs (Exp. 2)"

4}
Ttem NC? pC? PMo1? | PMO2? SE? 1 C"m;m 5
0-28 days
ADG, g 746 766 799 750 39 0.59 0.87 0.57
ADFLg | 2559 2,692 2678 2,567 114 0.53 0.64 066
Gainfeed | 0292 0.285 0298 0292 001 096 0.40 074

DOne hundred pigs with an average initial body weight of 77.36 £:2.01 kg.
Y Abbreviated NC, antibiotics-free diet; PC, NC diet added 0.1% of chlortetracycline; PMO.1, NC diet added 0.1% of herbal plant mixture;

PMO0.2, NC diet added 0.2% of herbal plant mixture.
3Pooled standard error.

“Probability was 1) NC vs Others 2) PC vs herbal plant mixture 3) NC vs PM.
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Table 8. Effect of dietary herbal plant mixture on carcass characteristics in finishing pigs (Exp. 2)"

4
Ttem NC? pc? PMO.I® | PMO2? SEY - Conzam ;

Carcass 79.56 78.00 76.69 77.63 097 0.06 048 005
weight, kg
 Backfat 1763 1875 1769 1694 1.08 0.89 028 0.81

thickness, mm
Carcass
. 1.81 1.62 125 137 020 0.09 020 0.04
grade

In each treatment, 16 pigs were randomly selected.

DAbbreviated NC, antibiotics-free diet; PC, NC diet added 0.1% of chlortetracycline; PMO0.1, NC diet added 0.1% of herbal plant mixture;

PM0.2, NC diet added 0.2% of herbal plant mixture.
Ipooled standard error.

4)Probability was 1) NC vs Others 2) PC vs herbal plant mixture 3) NC vs PM.
“Based on a scale with 1=grade A, 2=grade B, 3=grade C, 4=grade D.

L=Nhar B o] |

H&E ALSY Aokl H7Pt =AlF, =AlsE ¥
SAY FHY) mXE 93 Table 8% vERAATH
AN 27t e AZeh vlasle] g4
B ATHP<0.06). A FANME PCHEF7t
o E XN PEo 2AT X2 94 Aele
o)A gttt ATt =A] SFNME A%AE Fot
T AT HRT BT ATE 28890 A el
THP<0.04).

4.1

7HE F9sel iAol e A oln) o
2 AR osted o]RojzHE YATHL, 2, 5, 6, 8,
12]. 23y SE JUdtel JolA A} ek
Fo g A3 Ad7E olF nR e Holdl, v §F7]
=)l A| ste.4, e, B9, A, 2uA 5 15
Zo] SR FalbEe) FojA) tizo) ¥Ee A8y
FHEL Aoy ZA|Fo] Fol ALlERT&0] Wity
B3 0M[13], T 5812 A ¥ JaEdE]
A7t ol F7VErE FA ) Al F Fel S8t
Aty B wskgoh

A F4E ¥EE AEY ek AAZY "7t
dFFA G FAHA AelS HolA Fghor),
AlEQTEL At d2TRY B3 Soh
E3 & F[1310] YA FAl TS Sl HAE By
Hel ol Ae g37t AA FUAXT, Als HE %
< Auide= Ugitiy stk =3 B AF 13 A
3 20 dFSAFAA thh ZolE Hole A& A
3 12 7)) g9z ¢lele A 28 ve A
& Hoje oz A7, 2 AFoME oAl A
7he A7AE B8-S T ALE HoARHH|KE AR
v #7142 02% o= 3= 7o) & Aoz »en}

7HE,

339

T[4} SAXEWR oA Hotel o) =

ZA% 2 23E9 o)8go] thh Eold Ay
Aoy EAHS Aol Atz Aok wi
(712 Zezel o442 S4AA oA A4
9] A7KE M7t 7o) visle foHer &
o] &&E BEomH, AES o] &&2 A e
5% B 20% F7NRF HYFNA e o] 4L B
2 3HAtk(p<0.05). °lH % A AEAHHAT] A
g 7re] xtolofl 7|Q1gTia skt stAl 2 Ao
AE A7z ApolE HolA| fter, AlsHAZ
NME Z}olE LR kot ME7re] Ao)7t g
Aoz AzHAT

B Aol AR A oAl 9 F Luzrle 847
slakg, 3B, A Alahg Sl By gl
[15, 16], A& F2 WIE olgsld AL,
AL, APAE(17]0] AUtk AL ofnF P,
AA}, 1 E3[18)7F e Aoz L&A Uk
FAE LT 271519, 2012 7K g, o]
wol e 7%, A2 G ), AT 55 ddEAt, 9%
B3, g97tel, A548 5 a1yt e e
dHA Yk F F[14]S SANA ALAE FoIA ¥
A F [gGexrt 7ol ¥sle ok ok 2
Aoz A7kl FoFed ol VeRgR] kst
o} AkA| 9] Frhprt vzl HE e
VERA AT

SAWFEA Qoix A F[22] FAA 9] FAol
o3} M7t e AT 3ol g, HES5Fol
Mz zpolE Holx] Tty ok T3 AEEL
A7t TR vt B3 st vtat R[N
= A9 oA kA FaE S SAAEY FHF
AEAE A FAF € AN TS T
A FRA P A2 QT FH A RoA TR BAE-S

B o

2 odlo rlo My do rlo 2

=}
)\QT’:

kg

A



4718w Al A4 A4%, 2003

8% A7F woaHle 2SS Ty Boldga st
2 AN =AFE 277 e ATy i
A veisen, B4 FFex e A%AE 548 A
A =ATFS #A et I F2219 AEH

Aolg BT
Aol 2

E dye 20024 dEdige iskd ] xge
2 d3Een, oo ZA=HuUt,

=M

i)

(1] A7, “FFe A s8] TFEY F7H AR SA
o] AR A7 2 AR A= 47,
ok A8 A, 4(2): 145-152, 1996

F34, A3Y, $24, Yeg, “¥rie Hrt F471
SAH S A3 L Fho] A4t SR mX= G,
713818] 7], 25(3):185-193, 1998.

AT, AR EZE, TEA, 1981.

AL, “AA RSP (FF ANy, 825
AL, ppl60-163, 1990.

2T, G Az EFED 7 ARV A
9 435S Frigg B AR v)A = Y,
FHZORR-ZHE-B}E] R] | 4(2): 145-152, 1996.

vhg A, 9HEA, fA e, “AXF Ayt SA 9 A7
2 AEF wsle v 9P, d=7HEEIA],
25(4):195-202, 1998.

w37, fA e, ekl SAbE A7t SAlY AR
AeA  wslel] mixes dYr, dF7HEIHA,
26(3):195-201, 1999.

55, AUE, ARE, A4, o| A%, Mg, 23,
AL, Aed), HSEA o] B, A, F T
£ F971 4% 2 BAEA vX s 9%, 54
Eodokab3a}3]A], 31(1): 149-154, 2002.

2

—

B3]
(4]

[5

[Seat

(6

—

7

(8]

340

[9] National Research Council, “Nutrient Requirements
of Swine”, 10th Edition. National Academy Press,
Washington, DC., 1998.

[10] AOAC, “Official method of analysis”, 16th Edition.
Association of Official Analytical Chemists, Washing-
ton, DC., 1995.

[11] Sas, “SAS user's guide”, Release 6.12 edition. SAS

Institute. Inc., Cary, NC., 1996.

ZATF, NIRRT A7REE7E SAl AR

7S B AAzy) nAe 0, FFEHE

8}3)=], 3(3):187-194, 1995.

HJZ, AT, 94, 54, FopA FHE 79

7t 259 71584 X G, dad S eI

A], 25(1):110-117, 1996.

3497, GF8, 917), “AoFAIA) (Miracle20(r))7} &

Al BT GE4 o8-8, 2 NE FF R

HY7lsd WAe B, dFFERLHETIA,

43(5):671-680, 2001.

RHE, olakel, “tigtekd 9] setAlehtAy T3
A7, o) ZAE 24 pp527, 1988.

o], ol A, “9H| A Fojof] mhE APpgAt 24 7
g A AT, BEARSFA, 6(2):147-
253, 1991.

A8, o, AR, A9, “EislETT e

[12]

[13]

(141

(15]

(16]

(17]

A7 E 2R E3 TR A 519935 21-36. 1997.

[18] &3, 58], o)A, “AIF HAYd o] FA o TF
Aol 23k A, S=AekeER], 21(4):274-283,
1990.

(19] AR, Q2 P28, FYETAL pp.221-223,
1991.

[20] FE, “FEEHE A AA”, 2 A4ZETAL, ppl62-
167, 1988.

(21
[22]

$£8574, “Bol) £& 2oz 8, FYFITY], 1994,
A2, 99, gei A, 013G, FMel, oy, <3k
A7 7t B SEY ANEA 2 =2 FEQ] v
£ 98, 52813807, 41(3):365-374, 1999.



