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An investigation was conducted to evaluate the effects of supplementing Alisma canaliculatum, Viscum album
and Cornus officinalis probiotics on the growth performance and immune response in growing pigs. This
experiment was conducted using 120 pigs (crossing of Landrace X Yorkshire and castrated) which were
assigned to 5 treatments in 3 replications with 8 pigs per replications. The dietary treatments were NC
group (without antibiotics), PC group (basal+Oxytetracycline 50ppm), AC group (basal+A. canaliculatum
0.5%), VA group (basal+V. album 0.5%) and COP group (basal+C. officinalis probiotics 0.5%). The initial
body weights of pigs were 35kg on average and the experiment lasted for 9 weeks. The experimental
animals were kept in the pens following a completely randomized design. They were provided the diets ade-
quate for grower stage as recommended by NRC (ME:3,265 kcal/kg and CP:16%). COP fed pigs showed
lower weight gain up to 6 weeks of age compared to NC group and other groups without significant diff-
erences (P >0.05). The carcass weights of pigs fed VA and COP were significantly higher compared to NC
group (P<0.05), Back fat thicknesses groups fed three different additives were higher than NC group and
lower then PC group (P < 0.05). Crude fat contents in loin meat were significantly lower in groups fed three
different additives while moisture contents of those three groups were higher than other groups (P<0.05).
The thiobarbituric acid reaction substance (TBARS) value measured at fresh and 2" weeks was lower in
additives fed groups but no statistical differences were observed among the treatments (P>0.05). Signi-
ficantly highest PUFA (16.42g/100g) and w-3 fatty acids (ALA, EPA and DHA) content of meat were
observed in COP fed pigs compared to NC group (P> 0.05), which might mean that three additives func-
tion to enhance serum IgG in pigs. In consequence, it can be suggested that AC, VA and COP may have a

*Corresponding author: Ki-Soo Kim, Tel. +82-061-755-6396,
Fax. 82-061-751-1045, E-mail. kimkisoo @korea.kr

375



376

ok

. Ok

=
o'l'

potential to replace antibiotics as growth promoter and immune enhancer in the diets for growing pigs.

Key words : Pig, Alisma canaliculatum, Viscum album, Cornus officinalis, Probiotics, Immunity
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Table 1. Formula and chemical composition of the experimental

diets (%)
Ingredients Starter Finisher
(BW: 35-50kg) (BW: 50-110kg)
Yellow Corn 45.15 45.15
Wheat 23.00 25.00
Wheat bran 4.00 4.00
Soybean meal 18.00 16.00
Limestone 0.98 0.78
Calcium phosphate 1.10 1.10
Salt 0.25 0.25
Vitamin premix" 0.55 0.55
Animal fat 2.50 2.50
Molasses 4.30 4.50
L-Lysine 0.17 0.17
Chemical composition”
ME (kcal/kg) 3,265.00 3,265.00
Crude protein (%) 18.00 16.00
Ca (%) 0.70 0.50
Available. P (%) 0.55 0.45
Lysine (%) 0.95 0.80
Methionine (%) 0.30 0.27

DVitamin mix provided following nutrients per kg of premix: vitamin A,
6,000IU; vitamin D, 800IU; vitmin E, 20IU; vitamin K;, 2mg; thiamin,
2mg; riboflavin, 4mg; vitamin By, 2mg; vitamin B,,, 1mg; pantothenic
acid, 11mg; niacin, 10mg; biotin, 0.02mg; Cu (copper sulfate), 21mg; Fe
(ferrous sulfate), 100mg; Zn (zinc sulfate), 60mg; Mn (manganese sulfate),
90mg; I (calcium iodate), 1.0mg; Co (cobalt nitrate), 0.3mg; Se (sodium
selenite), 0.3mg; 2Calculated value
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HEE St of Aol AAEe wHeh £
EARS Ao A S CE AFF el 3.0 X 2.75m* A
719 EHPOﬂ 874 15=ro] 919 vjx|stalom, Al
A W B AGANES S

Mg M HX

RFA Az Ol 4H Ag Frekay AR Aol A

elato] Hulg|x )2 BA ZokA AdA Az ol

gatoiet. A2 TAHL 100kgReo] TAFB A E S
ot

lv

o]-gsto] A 10%2}F EA7 90%E EFsto] Lac-
tobacillus acidophilus (KCTC 3111) -5
40°Coll A BRE 3AIZR} Rt SAIZHS WHESko] 29
7k jeFstol 174 wjkston, 1342 A2 §
vta vljoFEol Bacillus subtilis (KCTC 3239), Saccha-
romyces cerevisiae (KCTC 7915) +t5= 252 AEA17]
T oA 1 e 20 e vikge AA 23
HjoF2 AlA|sto] AHFA|L A ZsFH T A8 A
of o= m|AEL o BEAATE L acidophilus
3.8 x 10%cfu/g, B. subtilis 3.5 x 107cfu/g L S. cerevisiae
4.1 X 10%cfu/gE H3-3Fich.

o
HE3t

o, o

Y

A

Table 2. Effect of dietary Alisma canaliculatum, Viscum album and Cornus officinalis probiotics on the growth performance in growing

pigs
Parameters NCP PC? ACY VAY CcopP” SEM
0-3 weeks
Intial weight (kg) 35.68 35.51 35.46 35.54 35.48 0.08
Final weight (kg) 53.24 55.51 53.17 55.02 52.71 0.85
Weight gain (kg) 17.56% 18.31* 17.71% 17.80% 17.23° 0.22
Feed intake (kg) 34.22 34.22 31.15 32.56 31.07 0.97
FCR (Feed/Gain) 1.95 1.87 1.76 1.83 1.80 0.06
4-6 weeks
Intial weight (kg) 53.24 55.51 53.17 55.02 52.71 0.85
Final weight (kg) 71.88% 75.42° 71.75% 73.86% 71.17° 0.91
Weight gain (kg) 18.64 19.91 18.59 18.84 18.46 0.40
Feed intake (kg) 59.44 57.42 54.42 57.00 54.50 1.44
FCR (Feed/Gain) 18.64 19.91 18.59 18.84 18.46 0.40
7-9 weeks
Final weight (kg) 86.95 90.05 86.53 89.32 86.21 1.39
Weight gain (kg) 14.72 15.52 14.23 15.45 15.07 0.78
Feed intake (kg) 41.47 41.51 40.14 41.99 40.42 1.31
FCR (Feed/Gain) 2.82 2.72 2.82 2.71 2.70 0.14
0-9 weeks
Final weight (kg) 86.95 90.05 86.53 89.32 86.21 1.39
Weight gain (kg) 51.28 54.54 51.06 53.78 50.73 1.37
Feed intake (kg) 135.14 133.16 125.70 131.54 125.99 3.22
FCR (Feed/Gain) 2.64 2.45 2.46 2.45 2.49 0.06

UNC: Negative control (without antibiotic), 2PC: Positive control (antibiotic), ?AC: A. canaliculatum (Alismatis rhizoma), YVA: V. album (Mistletoe), COP:
C. officinalis (Corni fructus) probiotics SEM: Standard error of mean, **Values with different superscripts in the same row differ significantly (P < 0.05)
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Table 3. Effect of dietary Alisma canaliculatum, Viscum album and Cornus officinalis probiotics on the carcass grade of meat in pigs

Parameters NCV PC? ACY VAY Ccop? SEM
Carcass weight (kg) 81.50° 89.50% 90.50* 88.20% 90.00* 2.52
Backfat thickness (mm) 19.00° 2305 21.00% 22.80% 22.17% 1.16
Carcass quality grade® 2.25 2.00 2.00 2.00 2.00 0.16
Carcass yield grade” 4.00 4.75 4.40 4.40 4.83 0.31

DUNC: Negative control (without antibiotic), 2PC: Positive control (antibiotic), YAC: A. canaliculatum (Alismatis thizoma) YVA: V. album (Mistletoe), > COP :
C. officinalis (Corni fructus) probiotics, ®Carcass quality grade: 17-1, 1-2, 2-3, 3-4, Carcass yield grade : A-5, B-4, C-3, D-2. E-1 SEM: Standard error of
mean, “*Values with different superscripts in the same row differ significantly (P< 0.05)

Table 4. Effect of dietary Alisma canaliculatum, Viscum album and Cornus officinalis probiotics on the carcass composition of loin in pigs (%)

Parameters NCP PC? ACY VAY cop? SEM
Moisture 72.81¢ 74.15% 73.69% 74.84% 74.81*% 0.30
Crude protein 24.56° 2438 23.49% 22.09° 23.07" 0.37
Crude fat 1.91% 1.12° 1.06" 1.01° 0.68° 0.22
Crude ash 1.11 1.11 1.14 1.10 1.18 0.03

DNC: Negative control (without antibiotic), ?PC: Positive control (antibiotic), *AC: A. canaliculatum (Alismatis thizoma), YVA: V. album (Mistletoe), ¥COP:
C. officinalis (Corni fructus) probiotics SEM: Standard error of mean, “*“Values with different superscripts in the same row differ significantly (P< 0.05)
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Table 5. Effect of dietary Alisma canaliculatum, Viscum album and Cornus officinalis probiotics on the TBARS profiles of loin in pigs

(umol/100g)
Parameters NCP pC? ACY VAY COP» SEM
Fresh 2.10 1.76 1.50 1.64 2.06 0.24
1* week 2.22 1.87 1.76 1.66 2.19 0.28
2™ week 18.56 17.08 14.29 15.30 17.83 2.82

UNC: Negative control (without antibiotic), ?PC: Positive control (antibiotic), YAC: A. canaliculatum (Alismatis rhizoma), YVA: V. album (Mistletoe), > COP:

C. officinalis (Corni fructus) probiotics SEM: Standard error of mean
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Table 6. Effect of dietary Alisma canaliculatum, Viscum album and Cornus officinalis probiotics on the fatty acids profile of loin in pigs

(g/100g)

Parameters NCP PC? ACY VAY COP» SEM
C14:0 1.51* 1.45% 1.49% 1.39% 1.25° 0.06
Cl16:0 24.89% 23.98° 24.83% 24.66* 24.12% 0.22
Cl6:1w7 1.02b 1.28% 1.06° 1.24% 1.61° 0.12
C18:0 3.71 3.71 3.85 3.85 3.56 0.18
Cl18:1w9 52.87 52.18 51.92 52.56 52.05 0.37
Cl18:2mw6 12.80 13.13 13.40 12.53 12.43 0.42
C18:3w3 0.67° 0.91%® 0.77% 0.89% 1.09% 0.09
C20:109 0.98 1.14 1.08 0.94 0.99 0.07
C:20:406 1.12° 1.56% 1.03° 1.35° 2.05% 0.18
C20:5w3 0.18° 0.24% 0.24* 0.23% 0.26* 0.01
C22:6mw3 0.25¢ 0.42° 0.32% 0.34% 0.59* 0.04
SFA 30.12 29.15 30.17 29.91 28.94 0.39
USFA 69.88 70.85 69.83 70.09 71.07 0.39
MUFA 54.87 54.59 54.06 54.75 54.65 0.42
PUFA 15.01° 16.26% 15.76® 15.34% 16.42* 0.35

PUFA/SFA 0.50°¢ 0.56% 0.53%¢ 0.51% 0.57* 0.02

UNC: Negative control (without antibiotic), 2PC: Positive control (antibiotic), ?AC: A. canaliculatum (Alismatis rhizoma), YVA: V. album (Mistletoe), COP:

C. officinalis (Corni fructus) probiotics,

SEM: Standard error of mean, SFA: Saturated fatty acid, MUFA : Monounsaturated fatty acid, PUFA:

Polyunsaturated fatty acid, **“Values with different superscripts in the same row differ significantly (P< 0.05)
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Tootal =2 AR v =S ES5te] SAF T 2 oJulE 2L QIt(Hood, 1984). A7t A
O] A|WARE EA3F A= Table 63} 2t of o3k AlSofAe] A|HAt ‘i@}oﬂ et Hig=
E=28-9] AukAke]l A2 oleic acid (C18:109), palmi- Miller 5(1990)2 oleic acid®] $HraFo] W2 sfjulzt
tic acid (C16:0) 2 linoleic acid(C18:206) £02 e 7190l 3392 T3t W79 TLo||A] Eo FHeke)
5191 © H(Shin =, 1998), & M| oF 90%= 2} oleic acid= 39511 Qtta 3kqth
[+ 1= A e Be: R | S S %‘%‘% myristic acid (C14:0) ESH A HARS 2]8-9] FAof #ojstal Qlth Dry-

9 palmitic acid(C16:0)= &AA} X2 L7} Gojxoz
=9 © H(P<0.05), palmitileic acid(C16:1w7)2} w-39}
w-67 A|H}AFe] a-linoleic acid(C18:3w3; ALA), eico-
sapentaenoic acid (C20:5w3; EPA), docosahexaenoic acid
(C22:6w3; DHA)<2} arachidonic acid (C:20:4w6) 2] s+
o aeg ARAl ATt foHos Hothp<
0.05). o]} o] #2 -39} w-6749 Xl‘ﬂo”*i 7+
A A HeE 243 FHAZ 5SS A2 ALY
B2 /I S AL B ohiel Aol AT
ZA 03¢ 0-67419] A Ao SIS THA S

. wreA] AR Swold AR A 488
ZRo] QO AAlEHE 7o F o 2 a3t ouS
7}A) a1 Qiekar 8 4= itk S R E & 2|57} SFA Q)
Hx = oF30%, USFAA By ok T70% 93\_0_131 PUFA
S} PUFA/SFA ] 0] QlojAlE Ateg A7) 2]
T7F FIA 082 =UTHP<0.05).

;(] HOT—A]—_Q_ TH Oﬂ/\-":,TEoﬂ 21-‘9.5}-0:1 U:] Oﬂlﬂ]— o o" Oﬂﬁk.g_
) 3ths Ae 2 A A 0-3 2 w6419 Bk
SR HFAHPUFA)L Aol A prostaglandins, leuko-
triens 2! thromboxanes®} 22 eicosanoids ] A4 =2
A AEA elsh Aol wWele] Zash 2EES
gK(Kinsella 5, 1990). o] 7+ AF9] A4k A
WollA AeA, gaketaler Mz oE 7lsS UE
d 4 qlen, o] AHAke] AF Blgo] EEkxH A
A&l = eicosanoids Q] £F71 EafA YA Hukgo

Ao r JaFE v 4= AUtK(Kelly, 2001).

Fritsche @} Cassity(1992)+= <-4 Wola] AJA] ™A
wE BES} QLo 47 S0l ulgo] W
wet o) Tk o] sk Aol SekAlrk K

shoith ol2fgt Aol o, WA 58 ©elsEol “%“4
e AbR W ARPARe] oFF 24 ofsto] Hebd

i) io

den 5(1970)3} Studivant 5(1992)-2 oleic acid7} o
v g2 T8 17|71 gkt ol gloja] 2o Wt
£ ¥kS =7} Q) 01, linoleic acid7} =& AL Zno
of £A &2 FI¥S vA= AR dHA U
(Larick %5, 1992; Shackelford 5, 1990). PUFA 9] &}
o] 450 BAE YFS wAnl, PUFAS] FHegol
=75 A 9 DA Flo 4] 42 A= UE
WhRiley 5, 2000). weba] PUFAS] gHe A1K:9]
Fulet Fo] A E 7FAal glti(Cameroni} En-
ser, 1991).

A 5] mEEA A ol &gt A4 /g 1
A& ko] hgt IR L Kim 5(2004)2 u]A27]

A A7} =89 stearic acid Q] S df ZTLo] 1|3
=Sk, palmitic acid®} linoleic acid®] g4 Fofch
5 B aske] uEAAS] A7 Folo] fstelw A%
Are] 24 WAL 4 UGS stk

ol QAo AbfAEAS A7} Fol w37
9] Z|HFAkel ALA, EPA, DHAS} w-64| 21 arachidonic
acide] S FUoRA WAL F7hA7 L,
PUFA%} PUFA/SFA Q] Hl&o] 2 =55 AJ4te &
3.

HI-FOX.';LX,I_

<

%A Immunoglobulin G

</3-vle=ol 95§ AV woi7t €4 immu-
noglobulin (Ig) 9] o] 1|2 = J3FS RAL7] ¢t
o @ [gGS FAFgE A= Table 72+ Zth.
g3 1gGo Fx(mg/d)= iz FAA A2,
S A2, ASAo] AP W A Al e
L7} 7k 638.00, 727.00, 748.33, 759.33 2 770.67
ztoll wls H7EA Al = HERe

Table 7. Effect of dietary Alisma canaliculatum, Viscum album and Cornus officinalis probiotics on IgG profile in pigs (mg/dl)

Parameters NCP pC?

VA? cop? SEM

1gG 638.00 727.00

748.33 759.33

770.67 64.21

DNC: Negative control (without antibiotic), ?PC: Positive control (antibiotic), *AC: A. canaliculatum (Alismatis thizoma), YVA: V. album (Mistletoe), COP:

C. officinalis (Corni fructus) probiotics, SEM: Standard error of mean
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