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Screening and Identification of Lactic Acid Bacteria for
Biosynthesis of Conjugated Linoleic Acid from Maize Silage
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Abstract: A bacteria, ANCLAO1, which could convert linoleic acid to conjugated linoleic acid,
was screened from maize Silage. The CLA yield of the fermentation broth was 33. 442 pg/mL;
The germ was a Gram— positive rod while showed as short and straight, the beginnings and ends
obtuse circle, no production of spore. Lactic acid was produced when it was been fermented. Its
a kind of Bacillus acidi lactici which belonged to type B of homofermentation as well had the
special requirement of substrate in medium, Moreover, 16S ribosomal RNA gene had 99. 93%
sequence similarity with Lactobacillus plantarum strain L5. The results showed that the bacteria
having the ability of bioconversion of linoleic acid into conjugated linoleic acid in silage.
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- %8 T 3 B (Conjugated Linoleic Acid, CLA)
RHTMBAENRKEINERYSHUESILE
SN SRR, BA R AR GE JUE T3 KR
HEL FREER. AETHRARHEEHY
BEM. KSR CLA £ 1 T M 2 04k 9 S0 T .
MIEBERAZHYREE. .+ . BILEFEMRE
FPRUABAETRAE ARKERE " Y. 1K
PIRRAT I AL BR AT Bl % 40 3 T T BR 3 W G, T
K mBREARN CLA, BREFUARPES
FHEFECLAMHENAHERE, BEEEHKE
HEAMERND CLA.KAREN 2~4 mg/g. &

"HELSRELFE—FRE TR CLA
WREY . BEHRSAARELRERE, NI,
HEXFRP= CLAWAHEBRFHE, HETLEE,
BEEAMFAEAHAEBEAREEFUPCLASE
RUEEISKIE. :

1 HHEF*

1.1 ##
EXREFERETAETAFANL L BRAA;
#%%.pH 6.5~6.8, MRS W75 5 &, PY 3%
%, MRS Bi{k35 57 %, MRS ¥ F {55 2, MRS &
M 0.1 g/dL LA 5 MRS ¥ ik 35 5%
. BREEMAGYT 121 CHERRTXKE 20
min,
1.2 FERLXA
LA # CLA. #iF>99%, % 8 Sigma 2\ &]; 4
HEEHE4 DNA £ B0 A & . PCR i 7 & F1 K B8 i
RAE BWASEDIB(KE)VARAT; EER
Rk T
1.3 B
1.3.1 w5 REFURIHNERBEERET
HEDENRA 37 CREKP,BH 10 min J§ £
Br e, EBUE & 5 B WK 10 mL %] 500 mL
%4300 mL MRS IAEREMN=Am P, 37
C#ILBE 96 h 5, % BIR 1 AR %5 ] MRS 3
B, WX RIEETF 37 CHREIEF 48 h, g
WHETRNEST MRS L EKEHREP,37 CTHEH
JERTFKBARE.
1.3.2 2% HOMmRFEMT 7 CHELE.%
EEABSKMERHBEEMHFESH 10 mL MRS #
A B 3 2 49 IRIE IR 45 (18 mm X 160 mm) o, Ho e
MRS Bk HEFTEHBREREHR 0.1 g/dL. N,
KRS R,REKE 24 h j5FilE CLA, IF ki ™=
CLA #H.,

1.4 CLARZE

BLIE T 480 B M, 8 CLA 7 B BE B8R JF vk B
B, UECHEIBH, 7 233 nm LR EHLBIK
i, 0L CLA R WK E (pg/mL) R85 45, MICHE N
Pt LHmEHK. RER P CLA 2R
Jiang % (1998) F ik i1k, W T RBISH RRIY
ASmLECHER, UREHHRBRERY N
S W, HEN B FE 200~350 nm FEEMA
Hh s SEBUERE TR U e 233 nm &b B TR W1, R IE AT HE
MAHERBEERP CLARSED ., MBENER
EMASHSFRENTEHR, AEHEMH HELE
IR
1.5 HMEE
1L.51 HAERBEAE BREBHEEEHKEL
JG o8 MR NEEERSTFT MRS FHREEHFRE E, R
EHFUhENBEERHE. FXREEETHA
H¥EHETRERARESHE MEHEENKER
REE.

'1.5.2 AmAiXkE SB(AXHAHELEZEFM

(1994) , X 2K 15 i 3t B T 7o 8% 185 7™ 78 Mk 64T 4 i
B2 BRI o A R 7= i R . TS| R IR B L iR
EAKBESZRHTOLEEE. NEEBFR.
EREBERHERE MFESABMA LT EETT
FPREE.LTRSBABBEFI LEERIRS
%, Bk 1E W A8 —10],

.53 o F4A45F52 HEHMEHE . EHK 16S
DNA ¥ PCRY B RFEIEEERBEXEEMNF R
MERS A ERNERALREBEE. ARE
FKEMEMFBEEHEENIB(RBE)ARL
B FP . 400 F 45 %32 Al BLAST 54 5 Gene-
bank 1B BREHME M 16S rRNA ol i, K35
HEUHEENERERFISHREHLERT
L, #EfTERLE.

2 #RE5E5H

2.1 EAHREE
EREEAT RESE R, LB E 17 5kE

RCLABENBBRME k. R 1R, FEEH

Btk CLA 4 i B 7 4. 316 ~33. 442 pg/mL, H

12 55tk CLAPBER &K 33.442 pg/mL. XH

bR B %4 5 ANCLAOL,

2.2 HEHhER

2.2.1 BMHGEBZAHMARLE ANCLAOL £

B MRS ElikiE s E MR R, BB OLE.HE. %

EARHEAG. AE 1, FXREECFEHHETH
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ELXH,ANCLAOl S s E 2 R aEMMt, Bk
HE PSR, XA HERE RN 0.9~1.1 pm
B, &H 2~7 um, 2K AT KEHER, AN-

CLAOl SHELES(ARAHEEF M FIH

BREHYANT A BB AR B

£1 FTEEHREWHRAXETHROEND
Tab.1 The ability of CLA bioesynthesis by the various strains

a5 Goms | % Cad

1 13. 342 10 7.315

2 11. 269 11’ 12. 005

3 23.013 12 33.442

4 25. 867 13 24,023

5 15. 009 14 9.16

6 17.301 15 4,316

7 9.213 16 9. 323

8 10. 532 17 21.537

9 11. 663

a b

M1 ANCLAOL E3#F#(22X100)
Fig.1 The morphology of ANCLAO1 strain
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22,2 AmAfE® BERERAREH, AN-
CLAOl SEMHABEABELSETE £ KEHE
PEREEM. BT 15 CRERBHE. 45 CTEELR
ARGIARAERRUAREN, KBBEPHFLRE
B. #BEREHREESFE RAZFRRABEE
B R BITHE.

ANCLAOL S Etkigd AA DMK BB
AT | B AL R R AR Sk RN, S5 R 2 A,
H%E 20 UE H,ANCLAOL SEHXHERE R F

VEHEERE B0 4 R LR R

A BRI AR EFR MRS RRS
RYZEMHE. MEZERABEREAE. B2 X
B,ANCLAOl S HAA RN BRIE. LIESR
HE(EAAREEF P FHRNOEYAATE

MAEREARERE—E,

®2 W& ANCLAOI HEBEITRALAHHHA
Tab.2 Utilization of carbohydrate substrates to ANCLAO1

I3 RE&R| E# R R
HEm + W +
HEm + e -
e + 1 +

HHE—H + i[EY. 4 +

R + A +
308 + 5 +
X + A +
EEW + =t +

4.2 .

48 12 16I20242I83I23I64‘01;4;8
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B2 Bk ANCLAO1 ZEs A+ pH {HRERT iE T4 th 4

Fig.2 Time-course of pH value

223 oF74£H¥Ex HE3ZWR,PCR I
Fr#8 ) ANCLAOL #i# i 16S tDNA H # 1 i, 3
YY) K/ 1500 bp 24, TP R X E B B
BIH W% 1 487 bp(EF185922), #iXEH 1 16S
rRNA K %) i f§ BLAST &% 5 GenBank ) 4
BRI AT RGE LR, SR BRI E KL 168
rRNA 2K B35 Y 2 AT 8 (Lactobacillus plan-
tarum strain L5)f 16S rRNA £ 1 532 bp %
(DQ239698. A L, M T HEIL 99.93%; 2 F B
K B,ANCLAO] F#k 16S rRNA FH A 5 MR
HEPEH 1482 MREF S Lactobacillus plan-
tarum strain L5 B% 26 PG 1 482 PR A
FHTEHR. B ERAFRERE ¥ L
—#EE ANCLAOL Wtk B REY ILITH .
ZEMZANEERESHE EBENEE
MY TFAEYEEESER,TLUHE ANCLAOL 55

"HRA P E B Y 3T B (Lactobacillus planta-

rum),
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B3 ANCLAOI SHE% PCR I KW
Fig. 3 The electrophoretogram of 16S rRNA after PCR

amplification
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HEYAMSEFEEEZH AP EA4AHEE
fL5r T f 16S TrRNA AR F A EEEHTH
HB% . Vaneechoutte % | Cfol,Mbol, Rsal % 3
FhER HIPE DI ER T 4L 16S rRNA § 3 7=97, )
Xt 99 ¥k 18 R [A] B A I 4 BUAT B lE AT B D0
Avaniss-Aghajan Z L 16S rRNA £HF 5 2
BHSIMRAGICEMESHRBEET 13 H5
BAFE" ., fESBEHNAREERAEALR
HEUoTEHELNHEYAFTE, FX KA 16S
rRNA ZBHFFI i — S HWE LAY AT
W, GRURR - FHAETEELSH M 16S rRNA
HE T4 B R B .

HETHREFEEUAENE BEEHER
WRELM CLA AW . Kepler ¥H X LA 9,
t11-CLA BB B PR A ET BRINE (Butyrivibrio
fibrisolvens) B % X L W B #E F & ¥ |
B U mBELR LT T HR. Jang %

% % 3 ik (References) :

HRRAUSINEFE, RICTBITE (Propi-
onibacterium freudenreichii) 8] LA %% I jhBR S 1L &
B CLA,FATEXMEA KB CLAFRES, , LiHR

FeloHiBid 80%.

Bk, ARBAREERE CLA &2 XE.
Lin 5 R AEMATHE 6 HIAME P CLAFR
B, ME MEERD REEMBILEEP R
PP AN BT B R AL AF B o T DU T R
¥ALm R CLA.

FURIIMADEHRH- LR, FEMEE
KEZRME, #MRKPREFFRANH—HER,
BERXEFARKAETAFEPEENE CLA. &
AR#—FIEL HPIAHFFERFL ™ CLA 1
BENZ. FEEABAEZHBAENSELE, FE
B A E (Lactic acid bacteria) BRFHFH
(Clostridia) v K B ¥F 8 (Escherichia coli) A B FF
B (Bacillus subtilis) 85 IR 2 FUFF B (Bacillus cere-
us) R B F AT E (Bacillus lentus) REFHIFE
(Bacillus sphaericus). B £ B (Yeast) M1 & B
(Mold)% ., REVIBIFAZANECHE B
HMEWRE™ CLAMAEE.

HE 9% m CLA 5, R & AR RM K E, B
WEMM BN SERE EAREEY., ARE
MRER R R, I EAL P CLAZEHE
RES, HkEMAKCLA S BMBAZAM
BRI SEHRERADTYERSHHHRH
PR, AR RS B & 8 ANCLAOL 53,
REEZEFHEY EE EFENEIEF S E 4>
# CLAShREtE B I,
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