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Effects of Dietary Supplementation of Oriental Herb Extracts on
Growth Performance and Proliferation of Splenocytes Under High
Density Stocking Condition in Broiler Chickens

Choi, Hyoung-Seog - Kim, Ki-Hyun - Park, Sang-Hoon -
Nam, In-Sik - Hwang, Seong-Gu - Nam, Ki-Taeg

This experiment was conducted to 1nvest1gate the effects of dietary supplement-
ation of oriental herb extracts (Alpha Plus® (AP)+Dried Foxglove Powder (DFP))
on growth performance and proliferation of splenocytes in broiler chicken raised
under low or high density stocking conditions. A total of 240 male broiler chicks
were randomly divided into four treatment groups with three replicates composed
of ten birds in low density stocking groups and thirty birds in high density
stocking groups. The four treatment groups were as follows: Cl (low density
without AP and DFP); T1 (low density with AP 0.2% and DFP 0.03%); C2 (high
density without AP and DFP); T2 (high density with AP 0.2% and DFP 0.03%).
The feed intake of the high density stocking group was significantly lower than
that of low density stocking groups during overall experimental period (p<0.05).
The body weight of high density stocking groups was lower than that of low
density stocking groups (p<0.05). The decrease of feed intake and body weight
gain in growing stage (7~25day) under the high density stocking condition seems
to be recovered in final stage (26~34day). Meanwhile dietary supplementation of
AP+DFP in low and high density stocking groups tended to have higher daily
body weight gain than control groups. The proliferation of splenocytes in treatment
groups was significantly higher than control groups (p<0.05). In conclusion, the
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result of the present study suggested that the oriental herb extracts (AP+DFP)
could be used as an alternative feed additive resources to improve growth perfor-
mance and immune activity in broiler chickens.

Key words : oriental herb, dry foxglove powder, growth performance, hight density
stocking condition, splenocyte proliferation, broiler chicken
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tHRavindran, 1993). 121} o2t G2 F3= 71l AV} 4 o A7 5= 9l
© A FAHE2 T3l AFHE ﬂ*ﬁ;ﬂlt AAS FAA WA ST E T FAEA
N BT W AEA H AR A Y] ARSell tiste] ] - Ao 7w FA
ol A7]=aL Ark(Lee 5, 2001). “}E‘r/ﬂ H %A F4ke] dgo R A A AR
o] kS Fate] 7=l Arkd A Bl Aol 312aar ITHA 5, 2003). 53] °F8-
AE 2 AR FEES o8-S FAA AAY] Ay Lok AnAtA FAER A
4 flol 14 4= QoL AYEA Tlsol fdte] B2 Al SAlo AEAQ]
7} A8 =) a1 JTH(Chen -5, 2003; Hemandez 5, 2004). &AW EA)sl= A &4 &2
A8, A, AR ] HAA Al S AAE S A ol A=Y bdsh, &
# Aol gk FHd S %ﬂ, A3t JAo] Y] £ 5 AEA U kg QlAbE e V&

o] A gl A} Ah-of] F3F2 W= Ao R g ] Jlrh(Hemnandez 5, 2004). gk, &%F
o3l A AME-EE FRELS PUi T BEN FREE A8FA 54, %] A
A, esiAl, Werle A3, ~EdA 93, dibzd 59 7leS Zbar Utk
Wang 5(1998)2 HAEHL ez Fu5A4, 754, 2dal vdEe] A4S =

a4 gheths 5ol %o A4S zha gly] wjite] 4] HA e Wi 71 AFR A
2 AERNS e st Hlgte] 2 kAol mi-g- Holurhar KAtk
WSS @9 S Bl QlojAl AJeAlAl e} Fols ke okl A A AT T

F

Aoz Harsal =, 58] HAA AkAAE AT A AAREE(H T, 1996;
Gebert 5, 1999) 2 ZA(Z 5, 2002)2 3FA 7]H, A FukA 331389 ¥ 8 7k
Al7131(Ushid 5, 2002), ol ) Sell2el = 29 @23 5, 1996; 3 5, 2002), B]-FA}
=R FedAl(A S, 2003) Toll B3} JlE Al w YEsth a4 W 1)
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HEA QL g ol A 2] ABekA|A] Hol7) 715e] ALt 2= Gekel gk A= vheks)
A AB=o] o), HEALS A oAl Aok XﬂXl o7}
X ko) et AT Aol BRard vyl glok B A7EE s S 2
AA Zabe AARS 93 16714 9] Aekeai-S A xslo] E35)(FH 9 &, 20042 3
Qon, AF(FH Loz~ AP e T

E-3] DFP(Dry Foxglove Powder, 7148+ A&, o=, A F7}sla-g L 113t
Aelgd Za7E G AR T, 1999), ¥ Adel osia] Ak shiekAl(E R 2
2¥ AP)s} §71 DFPe] 2337171 ﬂw}mr Aol Aabg @ A E 2o nXE
JFE 2AAT

A2 197 §-85 Ross 2AF FHolg] 24055 %Alékﬂ 1527 of|H] AR
pen @ 1.4x1.5m(2.1m%) F7]2] HA} AoR|o)| 47 X 2|7, 3k A
ol s dsle A AT Ha Ipentd 205709, B A7 2302 F5317] $lste] A
U ARSTHCL, THols 2HE 1047, % ARSTHC2, T2)oll= 212} 3045 29 Hjx] s}
o AN 8-S A THTable 1). o}-&2] ¥ AL el sE43a2 94
slo] Fl& o] AAFATh

Table 1. Experimental design

Low density stocking group High density stocking group
Cl1 T1 C2 T2
Feeding Head(head/pen) 10 10 30 30
Oriental herb extracts', % 0 0.2 0 0.2
DFP’, % 0 0.03 0 0.03

" Oriental herb extracts: Alpha Plus“/‘@(AP)
2
Dry foxglove powder
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Ao AHgE FhAAE W o Z el ~"(AP; WaEno] )9} 7% 8HDFP; Dry Fox-
glove Powder)e ZF|o) 4] AJAbEl AA 8-S Telale] AXAXI|E o]b-slo] L 10%
olat2 %7l F pin mill B47]5 o]g-slo] mA] Bubdu 2 A zske] Aldld] o]-4-3}

At Al AA S

5 Ti= T2 A gl7toll 22 0.23%(% &

olu} = 2] ~®(A.P) 0.2%+DFP

0.03%)5 SAAE FH7Vste] Hof3l5tHTable 1).
3. AEAE B ALk

A @A g AR 717 Z7)(1-6day), % 7](7-25day), F71(26-34day) 2 Wo] ZF Al5-A]
71 AIFAIEE Folatglon, A7 Ats e wim] o 318h4 2402 Table 20l VeI
th AR e A g sAellA] AAlEg o, Atk #AAQl AWk S
AbF el Eate] AAlsEATh A7 71 st Als el B AR Rl SRS o
v A A7 st 2443 A2 AASI T

Table 2. Ingredients and chemical composition of experimental diets
Ingredients, % Starting feed Growing feed Finishing feed
Yellow corn 44.51 49.48 54.11

 Wheat b | 00 1500 | 1200
 Soybeanmeal | s4 | 064 | 151
 Com gluten meal | a8 | 200 | 500
Rl fatsoy | s - | 20
Cotalow | w00 | 330 | 355
* Dicalcium phosphate | 194 | s 136
© Limestone | 06s | N 125
 Feather meal | - 200 | 200
© FishmealIMPGmported) | o | 200 | -
 Respseed meal | S 0
"""""" st | 03 | o4 | o017
© Lysie | -0 040 | 045
 LQUiquid) Lysine 24% | Y S
© LThreomine98% | 00s | 010 | o018




Ingredients, % Starting feed Growing feed Finishing feed
DL-Methionine 0.54 0.44 0.36
"""""" NaCO; - | o1 | o4
 Viamin Premx' | o7 | 068 | om
- Tow | wo | wo 0o

Dry matter 87.29 87.41 87.38
 Cnde protein | 200 | 2000 | 1900
o ondefr | 688 | ss8 | 638
 Cnde fibr | s | 22 | 288
 Towl Ash | se6 | s | 4
w o84 | 092 | 085
 AvalableP | 02 | 048 | 04
 MEKalky) | 050 a0 | 3230

! Contained per kg diet: Vit.A 1,500,000 IU; Vit.D3 300,000 IU; Vit.E1, 400IU; Vit.K3 300mg; Vit.B1 800
mg; Vit.B2 750mg; Vit.B6 300mg; Vit.B12 2,000mg; niacin 4,500mg; pantothenate calcium 1,000mg;
folic acid 140mg; Choline chloride 40,000mg; iron 3,500mg; copper 500mg; manganese 12,000mg; zinc
7,000mg; cobalt 4000mg; iodide 40mg.

4 ZANGE

1) AR HE, YSSHY W MERTE
AsAATE T §Y Z4alo] FolgolA BEL A F Al

2) HAMESAE
A9 Fw A WAF STeRe AAS el 3500 Auksel Agn Ay ol
S3le] sl & n|H-S AEdg . A& H|F o] RPMI 1640(Robwell Park Memorial

Institute 1640) B9kl 3mL(Gibco, USA)E FH7lsle] HIAA XS F-]3lglar, #a)gh 8-z}

RPMI 1640 vjjekol-S- 1:12 3] 413te] F%2] Red blood cell lysing buffer(Sigma, USA)E 3

7Fsle] 800gell A 3023t AAREE AL AR A EE SRS - 1A 2

RPMI 1640 v <Fol-S- 10mL 3 7}ste] 1,200geA] 10323F AA4le] & A3aS AAsaL o
4

A] RPMI 1640 vkl 3mL= 3] A 3lo] 3513 w72 o]-8-3F] Hematocytometer(Marienfeld,
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Germany)=Z A X5 2339t A XS RPMI 1640 vkl o 2 3] A15le] 96 well plateo]]
well& 1X10°/50uL7} H52 B3390 5% CO, Hj F71(MCO-17AC, Sanyo, Japan)ol| 4| 3
TCE 4417 B<F wjdet § Mitogens2 A 2]8}al 16A17F &<t A& A vl dkslsint.
Mitogen© = += 0.9% saline-2 ©]-83] ConA(Concanavalin A)+= lug/40ul/well, LPS(Lipopoly
saccharide):= 2.5ug/40uL/well, Basal>- RPMI 1640HH okol-2 40uL/wellA 3] A5} ALE-3)%)
t}. Mitogen2 &8l 1647 Hjoko] Eyk 3 Alamar blue(10ug/wel)= A&7 37C,
5% CO, vl 7oA 4A17F &9t k3-8 § 53+ § ELISA reader(A50A2, TECAN, Austria)=-
o]-g-3le] 570nmol| A TP == =739 th(Jenkins and Schwartz, 1987).

5. TAEA

B A3 Adle] digk A BAL SAS(SAS, 2002)E o]8-38}o] general linear models pro-
cedure(GLM) = A4k2A] %‘/‘13}9510‘3% AP ko] #2914 517> Duncan?] E}%ﬁ
Z(Duncan, 1955)-2- &3 p<0.059A4 FAAG . Anghe AFSRLe] A, &
== 37kl 7 89l Alele] %i&%% ¥331= two-way ANOVA R 21519t}

:lo o
ﬁ
HN

m. Zzr & na

L AR, AT, 494 | R8T S

r

ekl FEE Jolrh AR e Bedele] AL mA]= 32 Table 39
U Al 2716l AR ARG ARR AR RGeS Fol’dk A KTl
A fHolgh Zbols vehlim tharel viste] v A e eI AaL(p<0.05), A A&7
Rbgetell= gtk Agd Tt Akelell folgh Abol= gllony, ghlekAl 28 Ve A
2ol A ks A UrEMJ?iE}. AR AR v ek AJRke dE o,
A AFNPEY o2k WA A FRAR, FheRAl S Foldh Aol A TRy
Al A FH o] Yolx= Aeke el el AR Eel e Ao whE A A]d )7k
At A H TS Al BE, ek REE J7HTol #Algle] Al

o HE) = Alm AFHFS e ATHp<0.05). o) AL AlSTLo|A] DALY w2 A
Ef XAl 71903 Ao w ALEHUT & $5(2009) 7R 84S £ Fo39-2 uw A}
SAAGNA F23 Zol7) ¢l Aom Baslyg o, & 5(2008)2] ATl A A L)

o} T2 woladS W A ARV St AAn AT 2 HXA &S
B2 Rasglon, 11 520079 ATeAe As FEE, P EEE Y e gs ©
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=8 Holatl S wl At A FFel A A et3ke] Afole Qle Ao R Warsginh e,
5(2007)0] ST el AbS "HIpol wbE SA19] AL AR A =l A] A
A% o) Hls] AlE A F Fo] ZHAS L K a13}g] © 1, Daeton 5(1968)3) Shanawany(1988)
o Aol M e ARRA]l Al F o] FHAgitkal Barskink B At A ghiek
Al 7 e whE Ars ATl e A JEk2 o, il Al it Als A FH
o] ZHadts ARE vEdo] & AAdEd ARk Ae & 7 Ak

FhleRAl 2EE A7PF Admeh aEE ARl §loA] ATl mAl= )
gk Apole o, AIFS71(34) At A EARS T RUTlA] ghekAl FEE A
V7 ERTRY AlFo] S7KL.D.S-T1 1.01%, HD.S-T2 52%)sh= 73S Vel
AR whE AT wshe AR 274 BE AT 9 AR 1] Aol
v AR 7102599 $7134)el= adE AT AR ARGt Hlslo] A
oAl FHadhs Ao R YETHp<0.05). dF SAF Wk AR F71(7-259))
Al F2E 37t #AIgle]l D E ARSTrolA] AdE AbsTrRT {23 B S
5 HATHp<0.05). AA ARt T AT HaE SAEL FAF Aol WAHA dgte
o AR ARSe] Al p(s28g, AUE Aol HE (220, WHE ALgel A
T-(48.7g) Le]al aHE ARSHRe] o Z2(46.8g)0l AT

AT B bl 258 Dkl B Az e A9 27l fo8 Aols
BRlle] SR AL ol A ARE AR ol Walel e AR &S vehulglA e, g
ofAl H7PY FAA SR Fok ApolE YAl &dth AAl AT St A A
T ARgTRe HIBle] At Abstoll Al ol glo] =2 Alm e TteS YEIleH,
Alell ghebAl &5 37F Ay tell A AR #AIgle]l BE txTte] Hlske] Als
Q&) Yol A AEE Uk ol 22 AN, shiekAe] L
Jol7F % AR A 9] RIS A-E ARETe] 50 R I BA7| A= Kk
O}, T AR A E Aol AN A EE ARe YEIIT Jamroze}
Kamel(2002)- capsaicin, cinnamaldehyde & carvacrol-2 $H3-3 415 35 300ppm F7} Al
A1) dFSAFT Alm Q-8 0] /A FA T B a1sl9 a1, Hernandez ‘5(2004) SA] 25
7o AE FEES Sl "ol AlZelA tlxtol Hel FTE AT B ddSAFe] F
AE AL Barstgity HE3h 3 o(1984)0] SR AT A eA] AeFAll o] gk ALt
© AJARE frelgk Aoli= ol glon, 2(1995), F2F 5(1999)2 SAAE

7F A7 SAF, Alm e atso] AAEe Aol dokar Bal

stttk mweh vkt & 5(1995)% FAL AT s 0.4% 53 st G Ae SAH,
At AHE AFRERE Tol IAHEAT L Radtgity 2 AR AR E AAFEE 2 SRV
A7l 2 Aol7h Aoy AuEd2 ZIe AR Aot vaste] B oo
ARgE A7 Yetsion, e g4t A bl FEEFT ol S YA

2 o rr

o =0
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Table 3. Effect of dietary supplementation of oriental herb extracts on growth performance

in broiler chickens raised under low and high density stocking conditions

Treatment p-value
LDs' HD.S’ SEM® Density Extract
cr’ T1* 2 2* D) (E) o
Feed intake(g/head/day)

1~ 6day 157" 13.7° 16.6° 15.7° 0.396 | 0.049 NS6 0.026
"""" 7-25day | 854' | 846 | 6200 | 614 | 3678 | <0001 | NS | <0001
 26~34day | 1443 | 1417 | 1485 | 146° | 1376 | NS | NS | NS
""" Total mean | SL§ | 80.0% | 757 | 746 | L2 | 0003 | NS | 0031

Body weight(g/head)

Initial 36.3 382 37.8 374 0.29 NS NS NS
""""""" 6day | 1327 | 1267 | 1299 | 1184 | 231 | NS | 043 | NS
"""""" 25day | 12333 | 12253' | 8532° | 8944 | 5737 | <0001 | NS | <0001
 4day | 19767 | 19967° | 16350° | 17200° | 6286 | 0006 | NS | 0037
Body weight gain(g/head/day)

1 ~6day 16.1 147 |15.3 13.5 0.38 NS 0.028 NS
"""" 7-25day | 579° | 578 B8A® | 408 | 297 | <0001 | NS | <0001
"""" 26~34day | 826 | 857 [%69 | 917 | 273 | NS | NS | NS
""" Total mean | 522 | 528 468 | 487 | 139 | NS | NS | NS

Feed conversion ratio

1~ 6day 0.98™ 0.93¢ 1.09* 1.17° | 0.034 | 0.003 NS 0.023

7~25day 1.48 1.46 1.63 1.50 0.027 NS NS NS

26~34day 1.79 1.67 1.71 1.61 0.054 NS NS NS
Total mean 1.42 1.35 1.48 1.43 0.025 NS NS NS

5
Values are presented as mean

" Values in the same row with different superscript are significantly different(p<0.05)

'"LD.S: Low Density Stocking, 10 head per pen

*HD.S: High Density Stocking, 30 head per pen
3 C1, C2: Control
“T1, T2: 0.2% oriental herb powder+0.03% dry foxglove powder
> SEM: Standard Error of Mean
NS: No Significant
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1998; Dantzer, 1997; Dohms and Metz, 1991; Glaser et al, 1998; Magnusson et al., 1998;
Sheridan et al., 1998) X <14+ Ailo| A= AAEALS A3 oA A5 -9 v AA X =
st Z7he Qe R8s wqlol WA A ol=A ohstn 32 wei
x5 FAs A A AEUA AS0|E e AR WiAlE 5 {itk Table 3¢] 7]
(26 ~34day)e] SAF A5 B ik @A st A9 dFSAFe] AdER A
Sg neolels) APFAY Mk T/ el Aol MGAE FHwe] ANE wg

o 3

23}

S Fa Qirka @ 4 glth R PR e 31 ARS B SA7E AR 876 A
9 Ak RE /1998 FE Qrkn weel ATk ANE ASAT Sl gepAE
A7t Fel@ Aol nEde WA R B4 AT Jow e ol @ 7
g AR A BGOIN AT B adeloAw A 23S Vel gk

Table 4. Effects of dietary supplementation of oriental herb extracts on proliferation of
splenocyte in broiler chickens raised under low and high density stocking

conditions
Treatment p-value
1 2

LDS HDS SEMS Density Extract
DxE

cr® T1* 2 v (D) (E)
Basa' 1.00° 2.78" 2.65" 3.29° 0.259 0.034 0.009 <0.001
LPS’ 1.05 5.03 2.25¢ 4.12° 0.471 NS6 <0.001 | <0.001
ConA® 3.25° 6.00° 2.88¢ 8.19° 0.652 NS <0.001 | <0.001

“Values are expressed as relative values to basal group

* Values in the same row with different superscript are significantly different(p<0.05)
"LD.S: Low Density Stocking, 10 head per pen

>H.D.S: High Density Stocking, 30 head per pen

3 C1, C2: Control

“T1, T2: 0.2% oriental herb powder + 0.03% dry foxglove powder

> SEM: Standard Error of Mean SNS: No Significant

TLPS: Lipo polysaccharide ¥ ConA: Concanavalin A
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Rk A AR Stell A A E SAIS] HIFEAIEE LPSE A AR A3 vl
A= s fllen, 3RAAlE H7b ol BRde]e] nAgAl Lol M= LPSA=

F Rl S7kske Alo 2 WEMHtHp<0.05). ConA= =3t -9 A& AR
SANA FelslA vgA 2T AT SUleRs Ao w YERSTHp<0.05). 2w} At

Ql 1o, off
[ o
N

Qe gl A oleld Avks RAEA k. dwl duAAS A7 Fold naleeA
B AR 9 s ASE7 B AR 4 B A8-8 gl FEES F7)
Fol gromal AUA AFEAE UeplE Aow ARE. oleld 2v: JUFEE
Folel 28] aa84 T v op=

J 59 Welvleg Zhi BAlNEe] EARTE BAXY Vg &

Avt A=A 28-S 2 TAIRE dA4do] ©f 43t & 7heAe] e Ze= AR =T
o] F(1997)9] Aol B AF ] vgA e o] Fo] geAlE HUFsIA S wf Y
o 5(1996)2 FA 9 deh-e FEE] o
g Ryt Xiegk Niu(1996)=

.
e, WA 20 9 wETe) i EHAE
2

2 2} Al w7

o] Ythal B sl ) Cho 5(1998)-& Q172:9] scopletind} scoparone AJH-5-0] a)=, 3if,
Hel o &) 92 Aolghal FASIA T, B Ao x 9] A5 o] ghiek
A FE2ES SA Fog A vPPAESTA A4S 5 WE X TheA ol gl
At

VN
VAR oAl 5w Folv) dhdAbS @304 9] S (Ross broiler)e] A4 Bl
A SAd PA= = AR fste] Al S 2 24005 A=

Abtel S ARSTRR WEo] ZA47F dlaTtel AgatE Fon] A E ARSTE pen
@ 1054 S ARSHEE pentd 30 A o] wiX|SATh A H ket i o] thaTt AL
o ghkekA]l FZE 0.23%(AP 0.2% + DFP 0.03%)E 7} Folgth

Aol e i AFEAIH S AE ARSTRol| BlSte] T ANSTRo A f-ol 8
Al A VERSE 0 1 (p<0.05), kAl FEE b mE 3k It A E R e
it AL AU E ARSOA AEE ARSFRT {8l YAl VERS 0 v H(p<0.05), A

Ao A AR BRI ghgekAl a5 JA7F AT dixTtdl nlste] A1

=]
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