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Influence of Dietary Feed Supplemented with Heat Treated Zaciobaci/lus Saker HS-1
without Antimicrobials on Growth, Blood Parameters, and Fecal Microbial Flora in
Growing Pigs

Osamu Shidara

Summary

This experiment evaluated whether feeding heat treated Zaczobacillus saker HS-1 (HS-1) to growing pigs would
influence growth, blood parameters, and fecal microbial flora. Twelve male and 12 female pigs were randomly
assigned to one of 3 diets: basic feed for piglets from 10 kg to 30 kg (DCP 19.3% and TDN 78.9%) and that for
growing pigs from 30 kg to 70 kg of body weight (DCP 14.5% and TDN 74.5%) supplemented with 0.02% HS-1
(group HS-1), with antimicrobials (group A-M), and without the two supplements (group control C).

The following results were obtained:

(1) During the suckling period, mild diarrhea was significantly higher in group C than group HS-1 and group A-M

(P<0.05).
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(2) The average daily gain in body weight was significantly higher in group HS-1 and group A-M than for group C

during the piglet period (P<0.01) and the growing period (P<0.05).

(3)  Feed conversion in group HS-1 and group A-M were significantly lower than C (P<0.05).

(4)  Although white blood cell count was significantly higher (P<0.05) in group HS-1 than the other groups, there

was no significant difference in other blood parameters and IgG concentrations between groups.

(5) The fecal microbial flora (family Znzerobacteriaceae, Esheritiia colr, Fatercoccus, and Brfidobacterrum) count

was significantly lower (P<0.01) for group A-M than the other groups.

These results suggest that the daily gain in body weight during the growing period from 10 kg to 70 kg, and feed

conversion are improved by the addition of 0.02% Zaczobacillus sakerHS-1 to basic feed, as that of antimicrobial

addition, due to activation of the immune system by probiotics.

¥—7— N IHERE HEMEMSNY, Kk EZEFENEEY, 7E

#
HHECHEESNLERHEAGFEDO S b, EEHY
KH B & R % B FIRREE 0% <121, fEDs
EHELTCVRRERSEAHNFHT S L) BT,
FARL 2 PO b TR AR I (PUE Y
) BEIMENRTHLY, IS oREEWE I, TR
DFEFRAERFRERFLZEDO HITE AN T
L%, JAET—a v XTIk e N OFHIPER O BB,
HESHTHAT2HEEDEPRRTH 5 2 &5
S, BUIZ20064F ICHIR M A O 2251k L 729,

KPENZBWTHHEE» O BEORE - LB KD 5
M, FBEESECOPUREYE AR AR O 5 Twn
5. oL, BHIEOEKEEIZBW TR E SR
JEICEDHEICA P LARZT R LB INTND LW
I IREENL C, BB ICHREWE O % 2Tk L7
BB OEEMKT BT 5 L, BRI 2 s <
MM OEHEAZE Ly, T2, EEMETZ2RIET
572012, LR EOREY & LS O BE
LN, ROFEE R FRZEREICRRANEE S NS FA IS
ONWTHRE Z1T) T ENEETH 5.

EH IE M E AR (mEEfel) ~oFLRRE
AWK LY, FIROBHNRSEDSE S, ]
FAGER F RS RO E IR RN DH L L2 Wi L
0 2%, ZORFRIIPREWEI IR E R »ro72. —F
W OFHICB T, BNREFRE &5 113 AER
LD BIRE H7213 ) DRIRDIKE VL) e -9
WdDH. I T, SHEAETSH 2 F L FHRABNK
FEH AR B % TR 2 © B (KE10kg~70kg ) D
BRI L C, o e L7z

i

MEROHE

1 IR, WEBREI B X OHRERIX 5

BRI IE = TCRMERER (LWD - WLD) 2488 (8K
1280, WEIRI28H) % H\, JEOEWRAEAHEEEL
1X8YH (F:BIRATH, MERABH) T3X 45 % MEAE 2 (A&
L7z, BRI B X ORI EEA10kg |2 B EE G L
30kg#% 8 2 |2 FRER R 2 T IR 2 5 B RUFICY) 0 B 2
T, TO0kglHEBRAT L72. RBRIZ20104E5H 22 H8H @
MICER L7z, SRR L 72 % 205 1 2l 2Lk B 78 W 1R
wEl (FLEEW) = ARt e SRt S R
GEEITH Y, BTN S 72 Laciobacillus saker
HS-1EY RifEZ 1088, g &/ L Twa. BRI,
PLHMEWE % & F 2w R R ER & 8 (KEL0
kg~30kg, TDN78.9%, CP19.3%) 3 X O"HE M MHIEE
Bl & R (AE30kg~70kg, TDN74.5%, CP145%) %
AR L LTG5 A m3EIX, EREATRHC FLIR N &
0.02% M L 7= FR 2 4659 2 FLERA X, B L O IE6E
BHIPUR D E 201 % 00 L 7 kL % 4559 2 X
& L7z PUHEMEERRINCE, RS <A v
vSg i, 7 T VEEES 7 V30g BEMIASTY I
4 »10g i, WRER3 U A F »20g I, 7 T v EEE
5N B LT b DE V. B, 43
x 1.om OFREE CTHER L, RWAEE, HHAOK THZEL 7.

2 A

ROBEEIRFEL L CTRICER L, BMEE1, JRIRE
%2, REMEZE3E L7z EHIRKE DR & LS % 8
2L, Tz L2EEIEE TS 2wigaid, IRmoIR
DLCHI LEEEHC 255 1 I3MAE L 72, AR 1
TEZHE L, SURHEIGE 13 SR o #AG G- & e
L7z, MR (3B R o YR T (30kglky) 38 & UV



A5 RS I IR IR O FUBRR SCE ARANR A IEE RO SR, IiEiks L OCEENMRE B STy 19

Bff& Ty (70kghs) \ZERIMA ATV, MVERRAT & LT
HIMEREL, R, ~NEZ7OEYBIUOATIZY v
N % HEIMERET LS (poch-100iv, ¥ A A v & A, Fi)
THGE L, A bt i dimae = & s, M
B, #&a LV A7ua—)v, IifE, 7y I @4 Fo
FEfg k5 > A7 3 F—+ (GOT) B & RFEZEF (BUN)
* BB Mg o sE (F1 FJ 4 7 45500, §L7 1L
L, WD) THMELZ. F2 AYAT— (AVY, W
) EHWTIEEEREARLER L, HIsk200/H % §&
ML CHFHRER ) U SER(INL) LR L 72, 512,

MEE W RmE7a 7)) G (1gG) E % — o
IENLEGE (78 1gG 7 L= 1 AF R v 7T av A
T AWRGERT, B3 X DllE L AN OMERA
VBRI B O T2 FE NG L 72, TG S BRI L 728
{0 3 & T B2 2R LU 4 0 R0 2 |2 B R 3 LB A 47

5T THIATHERI B 2E L, 2485 B LU B A % B4
L7z BMASIZWE L~V TR, W8 L~V TR,
Lactobacillus, Bifidobacterrum, WL )V T #if-& 1%
W, RERSUER B o miras & %0 L 725, At fil
L7284, BRAMEB L UZ 0 EEEZENIRL
7z,

F1  FENMRE AT

Hiae Hege

H¥ %t

HEFH el oo

IR 5% I TS R
T P A DHL #5531

EToan=—HEHIE

SToau=—¥rilE

NI JUEANS TV T A=A 2[R SRIEE

77 nYta,
SIRECORE %

T ERTA TATAC #E KK 3D

AR 5% ML BL FE K5 Hy

Ju=—JBEEBE L, 77 AYhi,

Laclobacillus 25 LBS JE R CHIKIE T OB H &

e, 77 nfemit,

Bifidobacterium — BS FERKG - WEUKETORE E

Jefi 5 Ok 1R

3 HEERTALEE

FRLDE N F B & § A IR E 55U BT #£ 12 Tukey
DL BEILEBEMEZITV, 1% B LUB%KEDETHH &
L7,

B R
1 THOIERR
B O TR OIS AR & 208 L7z, 6H10H 1238
G235 H TR A & B B~ O E %247 -
7o, TN FLEEE X & A S IX TR O T A3 1§
DA LNTZA, MR CILI R I8RO T R8I 5
AL E B P<0.05) L7z, FRIIZFLEFH X T 1

FZEE L 72 DM PRIOZEEII R O N h o 7z,

2 HEAROEE

WRARKOFEF X, FLBRR XA T X THEK L 1T
(T R Z R L 72—, BRI FLER R X R A
EXIZHARTHL P REEORENA LN (1),
Che el o 1 HPgRERETHAL L, IR L
THLERE X & HEX O B8 (P<0.01) L7z F72,
SRR S PR, B 28 L TR EISS
< (P<0.05) o7z (£3).

3 iR

MR —fAsAETUE, 30kghf 12 BV CRLERI X o [ MER
BHMio2X L) S ATISHIML 72 (P<0.05). ZDfho
— AR AT U K> N/L H 13 30kg R 35 & UN70kgIRE DI AR 12 3
WTFRTIEFMED O#ENICH ), REBRXHIZEE
EIFBRO NG oz, 7z, MEAEARENRAE DS 3
NTIEHED THY, AEELHEOLNL»o72 (R4
5).

4 IgGiRRE

30kgh§ B & O 70kghF ORI BT, IgGlIZ 1 55%
XEZEEEZDRD SN ol (X2).

2 TTWMOFEERDL

X5 FIRH] B R 4 H
FURRTA X 2 1
o 38 X 8 0
K Ib 0 1
a-b ¢ B SHICAE R (P<0.05)
80
H .
«’A‘ »‘.-‘
L 7 ARV L
m
£ 7
B n’
40 frreerememrennnnn e s
q 7
B K
<
20 frosesesogs e e ee e e e e e aaaeaaananan—a,
——IBER --0--HER --8--EERK
0

5/6 513 5/20 5/21 6/3 6/10 6/17 6/24 11 18 115 122 1/

. (AE)
B #EROKELES



& —Wigesis (R

20 TR IR AT REMOK BE BN IS & &
K3 HEIKO 1 H PR & AR
X 4 RS (e ol |
iEIE FUBRHIX  701.9+44.1c 7951+346° 754.2%28.0r
fk HEEK 7100351 800.7+369 7629=225
@ K 086434 72183738 6746+3260
fi]  FLERMIX 1.82 277 240
% H# X L1710 2.60° 2.26
% i 3 X 1.99° 291 2.57

PIgNE = BRERE SRS LA T (a-biP<0.05,0-d:P<0.01)

F4 M — AT

— kA
X 7 WBC RBC HGB HCT N/LIt
x10%ul)  (x10%ul) (g/d1) (%)
AMEK 21860 6907 124 304 044
Sk g 1654 6848 122 309 04l
WX 1677 6912 116 376 053
AMEK 2343 7507 138 448 025
ke gk 1969 7062 123 301 034
WX 1938 7693 132 416 033
a-b - FFS M2 B2 (P<0.05)
#£5  MEAEILF AT
- AR PRI #avaro-v ik GOT  JRFE&EH
B: IO
(g/dl) (mg/dl)  (mg/dl)  (mg/dl)  (U/ 1) (mg/dD)
MK 65 152 775 1193 378 102
S g 65 137 797 1203 382 1L
WX 66 130 793 1205 400 110
MK 65 152 775 1193 378 102
e g 65 137 797 1203 382 1L
WX 66 130 793 1205 400 110
16
12 1 |
[
€,
£ e
4
0 I I I I I
ABEE | AEE | BER | UMEE | ARE | BER
30kgh T0kgh

H2 ®EITOIYUGERE

5487 (2012)

12
BEER OFER BEERX d
10} ¢ d ¢
7 2 r B
@ 8 c |
3 7
3 1
g6 %
%
® a4 f ? 2
7 ?
/ 11
2 ; ? a
% %
Y 1
P R % §
& & &8
M @9 " \p"&o .{\\60‘)%
E3 BNEES  capoo @

5 HENAIEEL

WA R, KW, W3R B X O Bibdobacterivm |2
BWT, FEXOBBFMO2X L) bEFIW L
(P<0.01) (I43).

%z =

AR L 72 LB L H S & F 00 6 B S Loy
ThY), b bPERZERLZSEAI21E, B2mALx
HELHBENTERLTBYY, EROFFTHEME L
THE S N2 Lo AR S LTV D, F 720
(LW ORI IE, AR DL IS8R O WA H3%h
RBERIETLZEDHMOSNTWDES 19, KBTI, &
SEIX CHUH Y E BRI O 528, AT OBLA R
B & AR PR RS R I & A L 72w %, FLERR
X CHLERE O IEIHE & M5 L 72

BRI E 1L, FLEE X ARG S TI2E S
FOHEXLIBRAKOREEEZRL, Wb EEX L
O HEEREDNA LN, FLBEHILEREA O R
HWNEDSHERTE 2. 512, FRERRIZBWTD
FUREH X IS A SEIX & ARSI X ) S L, fRh
RYEFER SR ENZ, HREWEO TR BT 55
HRFAFRSEOUEN ROV TIEEL L OHED D 5
31000718 FRRHILIEOR R IZ O W T £ TO 5
HEMERIRICHEN D 572 T HHEL D R, BK
HIZIZE D IEER ClEEI L 2o /2 b A5
EBATH Do BEFLIEBZO T RIS PR #2450
WCHEEL TV RW®, FRERSA M ZAOEEZ
B EIGWHE DT Y ADESIELT AR, Th
W23 L CHUR A S E R NHE I ER T 2729, B



A RV I IR IN AT~ O FUBR R TE R 7R 5

<

WERIBEANOFEBEIZIREWEEZ 5D, FD21330ke
HOFMNMERAICB O THAON, 7T ABMER &
TR & HIH] 9 2 PUR W E 2 N L 72 A X TlE 7T A
BN E & KW, B X077 ABRHEOBIRE
OHEBIAEZHY Lz, Ly LA, FHETHS
74 AAWBAEIZHALTED, 1 FADO%ED
AHNTWVD, S5, FURETEYE O TN PR
OFLNLIAMIFIERBEL LT S 2 L OHE DL H B,
—7J5, FLBWIEPEEWE O L O 2 ERO L ERIE R
<, /N & HLIICAE SERISRT LCHRICIEI L, A H
ﬁ%@%ttfw<ﬁ%mﬁﬁm%£W&?éﬁm $
FRBR IR X 0 53 U 72 FLER TR AE TR R B 57
PERDSE RN E RIER 2RI L C, %%ﬁﬁ%mbt
EZOND, SHBEREOTARTH 5 IgA IZHIE L T
Wp s, 30kgREOD MEARASIZ BV TILEE B X o H Bk
B EOHANTAHEZICHI L 22 &%, Ak
BB & L TTRTORIZBWT b 70kghF D IgG i EEA330
kebi & ) b LA L72%0C, FLEBHE X O LAEE& D Mo
AXE D A REDoT 8, RS mEmEEom E
ERELTWD 2 Lt
mﬁ&ﬁ&%@,i&fﬁﬁﬁmﬁﬂW’%b 3IX

E BT RO KFIRERCIFHAE, EHRAEIC D BE 3%
<, BHOEMKERE L b HbETREMIC #Uliﬁﬁ“% &,

Ty

ARAER T E RO FLEE R FE TR AR BATRINC X 2 TR~
DB TN EEZ 5Nz,
Dbz &nt, KRBT L 7- FLRER L H AR 55
i, ﬁSElOkgVJ‘ %70kg0)§ﬂ?ﬁﬁﬁ?ﬂ 20.02% %Iy 5 2
2k, PEMWE L RASOREIREDREE A L. #
7[‘er73’+‘®32% 12b xﬂ%ﬁ‘%% CEFHL N E RS,

5 A3CHk

(1) Ccller,C.T.,M.R.Smiricky-Tjardes,D.M.Albin,]J.
E.Wubben,V.M.Gabert,B.Deplancke,D.Bane,D.B.Anderson
and H.R.Gaskins(2003):Molecular ecological analysis of
precine ideal microbiota responses to antimicrobial growth
promoters:J.anim.sci. 81,3035-3045

(2) Foster,A.G.,D.H.Baker,T.R.Cline,G.L.Cromwell,T.
L.Veum,R.Alva-Valdes and G.F.Ericsson(1987):Effect
of efrotomycin on gain and feed efficiency for pigs from
weaning until market weight:J. Anim.Sci. 65,877-880

(3) Hanson,L.E.,E.F.Ferrin,P.A.anderson and W.J.Aunan
(1955):Growth and carcass characteristics of pigs fed
antibiotics for part or all of the growing-fattenin gperiod:J.
Anim.Sci. 14,30- 42

(4) FEA fRER (2003) : EWHILBRE A ¥ — 5 — O

RERIMDIEEROZEE, MRS L OREAME R RIZTHE 21

58 L MR LE Wik 30, (A1), 1-3

(5) H&A PRER, HM L (2004) : FLEK B Lactobacillus
sakei HS-1D & N {HALAE 2 BT 2 A A7+ KIRTH L F
51, 6, 309-311

(6) HM . AEA RES (2004) : FLMREFZAH L
7o I THEAR A %S © SR THECE AR 33, (10), 1-3

(7) Jensen,A.H.,D.C.Acker,H.M.Maddock,G.C.Ashton,P.
G.Homeyer,E.O.Heady and D.V.Carrton(1955):Different
protein levels with and without antiboitics for growing-
finishing swine:effect on growth rate and feed efficiency:J.
Anim.Sci. 14,69-81

(8) AT+ 7 v =7 IBT 2 ERER L LTo
PURPEFENA I 1 D 5282 D v T AR IR 98
43 ,45,12-48,2004.

(9) Lehrer,W.P.,E.R.Pharris,W.R.Harvey and T.B.Keith
(1953):Growth effects of some antibiotics on suckling,
growing, and fattening pigs, J.Anim. Sci. 12,304-309

(100 Luecke,R.W.,F.Thorp,Jr.,H.W.Newland and W.N.Mcmillen
(1951):The growth promoting effects of various antibiotics
on pigs,J.Anim.Sci. 10,528-542

W St - BANE O SR o B L TF
7€ ,13-121,320-329, #% 3CH:, 55T, 1980.

12 SERHUE « B AR 2, 139-140, I8 3 , 35T ,1990.

13 FriFESE: [ FEREFHEICBT21EFHE] K
575 = it ,596-606, LA H AR , BT ,1987.

14 EMOKERMRHERR © HAFEERE - JK (2005
R 7377, R EE 2, RO ,1998.

1B BrpE A - AR - BAR=YS - 1A 54 - BB
B - W ET3E i (1995) ¢ Enterococcus faecalis FK-23%
TNEAFE R A o 2 A RN L 72 I ~ 7 A BT B E
BGEIR - RE A RR O M5 H RRALARE ,69,4,443-446

(16) FXAE A5 - ZIBETF (2009) © U 1 E TN
BANOFLERE AR FROEE, mMiEtkRs L0
FEEPME B T3 528 HIREEE 46,3,144-15

(17 Walsh,M.C.,D.M.Sholly,R.B.Hinson,K.L.Saddoris,A.
L.Sutton,J.S.Rad-cliffe,R.Odgaard,J.Murphy and
B.T.Richert(2007) : Effects of water and acidification
with and without antibiotics on weanling pig growth and
microbial shedding:J. Anim.Sci. 85,1799-1808

(18)  Weber,T.E.,A.P.Schinckel,K.L.Houseknecht and B.T.Richert
(2001):Evaluation of cojugated linoleic acid and dietary
antibiotics as growth promotants in weanling pigs:J.Anim.
Sci. 79,2542-2549

(19 Zhang,Liyan,Nan Li,Ricardo Caicedo, and Josef Neu
(2005):Alive and Dead Lactobacillus rhamnosus GG



22

TLRE LT RMORFEERATHE &2 > & —Whgediedy (A EMR

decrease Tumor Necrosis Factor- a -Induced Inetrleukin-8

Production in Caco-2 Cells:J.Nutr. 135,1752-1756

5487 (2012)






