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4K 2 B DGGE B M4 80% ~88% , FAZRAEYINH MR A A A8 1
i, EHABERARELESNERETESNERHE SRR ERHEZ RFE AR LE
Ro MFFEAFER G Bk R, B8 Lactobacillus REWA BTS2 R, Hibm
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Abstract: PCR-DGGE ( denaturing gradient gel electrophoresis) and clone library analysis combined with culture
dependent isolation methods were used 10 analyze the populstion composition and its stability over different pro-
duction batches of one commercial biofertilizer. DGGE fingerprinting showed that samples from the same produc-
tion batch had 80% - 100% similarity coefficient and those from different baiches had 80% - 88% , an indica-
tion that population composition of the biofertilizer was relative stable within the same batch and from batch to
batch. Isolation followed with 165 rRNA clone library analysis showed that the microorganisms contained in the
products were not in agreement with the products label. Only Lactobectllus, one of the 6 microorpanisms labeled
in the products, was detected in the samples. Other bacteria detecled with the two methods were Bacillus,
Monascus , Brevibacillus, Psudomonas and Penicillium, which were not listed in the products label. These results
showed that molecular ecological methods may provide a new technology for quality control of biofertilizers.
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LBRRN . BESESTEMNAL, SMEPIBNRERMNYREETE, Fat
T e BEGHEM T B, S5, B TREYIENRERESREHRBRKEN
BERNAR L HWF AR &R RS LAERARL, TRRHN,
PEMAT R R RN T RSN EE,

MAYS TESFRESRNEN T B REYE . BERAYNEYFEERSY
B X %#R, EEZELRAYRES DNA KFFER KA, B4 S$ DNA
AT HIREHBE XM X RN AR NBERSH R AL, B, RRT2E
BEFFIRRE, FTLAEALR K LRI S BS AE MI R S, TTAE R
B YR B SIS BRI, EACAERBROTTBMED S T eSS
EERTREEAERAEDHANERRR AT ) MAEREAPE T QR R
THE R . RBTE D TAESEF RS AMEVIRR R SN R, FEE & B
FHANMAEYMERST RS ENU RS HERARSTRE, SEEY—HhER
BRI A PR R B 2 R R BT ok

1 B85FZE

1.1 S

RGP R VBV RS, WX AEMEVERNAES, ALBRER3 M
P, EFA#aRH. Ct, 2004 4£4 28 H, C2, 2004 4£5 A 15 H, C3, 2004
FSAWH, BIHXR3 MREONES, ERHSEKKSR C1-1, C12, C13, 241,
€22, C2-3, C3-1, €32, C3-3, FHAMLBEIE C12 A Bt SR AT T4y
PRI AR R R
1.2 E¥Hi2¥. s Efdgi

M. RO BN B R RO R A B A R E R AT
WARHE (RUEYIAREL) NY227-94 sl #8245,
1.3 f4E¥iERESRE DNA #RE

YRR 9 R AN E I DNA ¥R H Bio 101 FastDNA Spin Kit ( For Soil) #F
FTRE, WA EERAFEHEAS,
1.4 $+EEH% PCR RIS &

AiB A& H Y B4 PCR IRAR, E % DNA $ECR A Bio 101 FastDNA Spin Kit
{ For Sail}
1.5 PCR3|#. REEKEZERSY

. HBER 165 TDNA RTINS (81, HBE 188 DNA £KY Wk (9], 48

16S rDNA V3 Xy BL3cik [10], FBHITS FEFIT MR [11], PCR ¥ aE RNy
25pL: 10 x Buffer 2. SpL., dNTP (2. 5mmol/L), F|¥) (HEHH 25pmol/ul) & 0.5pL,
Mg™* (25mmol/L) 2.0pL, #U4% 2.0uL, Teg DNA BESH 1U, ddH,0 FMEE 25uL,
1.6 DGGE 47

DGGE #F%: 8% RIMBER, HPHHE V3 X DGGE R F 30% ~55% B¢
BE (100% ZHERIERE N Tmol/L RE, 40% HMcHE), H# IS FHFRAH 0% ~50%
At B, EHBRINN 200ng, AEY 200V, B ¥k 4h, SYBR Green [ R,
UVP2GDS8000 SR R ¢ (Ulwraviolet Product L td) 8. DGGE #24¢ E R UVI-
BandMap 3 (UVlec Limited, England) {34547,
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1.7 SEEEKNET

HAEH 165 1DNA £ FIEH 18S (DNA 44 i) PCR ¥ #7=4 B] V-gene DNA Gel Ex-
traction kit (LM AEFFAEAMBERARAF) #ift)/55 pGEM-T easy vector (Promega) &
£, 4 C ki 16h G KBTS DHSe, 2 ARRES, FEULHEHME g TRIE
FHATHE (EEEEAR) . BIFESRTE GenBank B 4T BLAST MEHEE.
1.8 SERESCEEmE _

HBRC12 S (ZREHOBHTHSEERER) M8 DNA, 4517 #%H 165
DNA 214 #1185 1DNA €K, PCR LB Kai{k)5, 5 pGEM-T easy vector ( Pro-
mega) HEH, HILKBITE DHS«, Wik, 37CHSF 12h 5, PUERMAHREF, FHRH
PENTIRE Csp6 | F0 Hinf T 7380, HIH2E OTU, 34 OTU #— P ERF ( LEET
ZvH]), Fi DNA Man, Gene Tool k{34 Ml Fr4 Rt f74i8 . i, HIBRBIFNF
FITE GenBank ¥ i 7 BLAST R RIF FEFIHAEFF, KA Clustal X 5
Mega BIFHBRELEW .

2 SRRSO

2.1 HREFEsSH

YHEE VAR E R B in S MR e s Rt TR (K1), LRt
FrpdE A B B P RREL T 71 BRA4EEE, 20 BREE, 4-5IP 1% 165 DNA F1 18S 1DNA
2, M Cpo 1 M Hinf | WHIAESE, #AERENF (LHBEAR), B34 8%
P2 BREE. SEUESTTE, M 168 tDNA SCEEhICRELBEIR 1 82 MMt R ke
¥, WEYEHAES 13 4~ 0TU, M 18S rDNA PR IbREHIBREL T 54 1~ &,
WA R85 5 4~ OTU,

1 SEEFTEEYERSRESINYERHARS-RirEHAZ LR

CFl/g CFU/g
Microorganisms Microorganisms determined Microorganisms determined by declared determined
declared on the labe by pure culture clone library on the by plate
label count
Lactobacillus Lactobacillus cypricaset Lactobacillus cypricasei
Lactobacillus genomo sp. Cl
Beer yeast Lactobacillus sp. 121B
Lactobacillus zeae
Streptococcus lactis Bacilius cereus ATCC14579  Bacillus halodenitrificans
Bacillus oleronius Bacillus litoralis 3.0x10° 1.3 x10°
Streptomycete Brevibacillus sp. PLC3 Bacillus galactosidilyticus
Psendomonas aeruginosa
Aspergillus niger Monascus pilosus Monascus pilosus
Monascts ruber Monascus rubber
Mucorales Monascus purpureus -
Penicillium herquei

MOTBER S e H A R ICERE, FENSEREER—%, A5
BARERMZRABARN 2SR, RA Lactobacillus T LA BRI A YN AL, B4R
M S MBEHEARINNY, ERECEPURERMT. MEITRERER, &
FAAEBIERECY 1.3 x10°CFU/g, 5T FAREM 3.0 x 10°CFU/g WF KR,
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2.2 DGGE &34

DGGE Fi% 275, B PHAEARILEEZR (0E 1), R EH SRR EA—
% (E2)., THEAHRKECEAFARR, BEAWER, F-#HK3IPERZH
B 5 DGGE Bl A3 80% ~ 100% , A [miftt ik 2 Ja] i AH U HE K 80% ~88% ,
VLA R S ML R e .

1 2 3 4 5 6 7 8 9

100% 90% 80%
1
2
3
7
8
9
4
5
6
A B

B 1 HdZHE DCCE B (A) EEE i (B)
1 2 34 56 78 9

100% 90% 80%

N O s 0 e v b W

A B

B2 5B DGGE Bl (A) REXEMHT (B)

REHES B DI 4 BAE M2 BREESHS REEY DNA 4R FE T # V3 X
TS 5% DGGE 447 (E3), MERLPHMEX RS, HEEEER, B7E
L, A EEMRTE DGGE B &H SR A5 DCGGE BB £ W&
ARBHARER, EUAEREFERESTHREE. M THERATS, 48P 5~
A B A R A BT AR R R R o
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G 1 2 3 4 G G’ 17 2’

A B

B3 M (A) MEE (B) HBEFRERSHTITEREALRK DCCE Ak
C HHRIEES V3 X PCR 374, | -4 WHRAMSHY V3 X PCR 73874,
G FEREEA (TS KB M=, 1, 2° FHIEARY TS h By #™=4

2.3 EEXENRGEESHN

SRR R, M 16S rDNA SR8 ) 13 4~ OTU, 18S rDNA FERE PR3 2
T 54 0TU, 84 OTU th—MRFEFF, WFFERIE GenBank BUR PP HATIF EtER
%, [FIETE GenBank 8875, FPI SHTREX EWAR LRSS /5. HH Clust-
al X 1 Mega XM SARARRELTR (H4), KM,

Lactobacillus genomo sp. Cl
72/ CBO13-6(AY857621)

28l CB013-20{AY857627)
631l CB0O13-9(AY857622)
P CRO13-10(AY857623)
82 CB013-14(AY857624)
. r Lactobacillus zeae
% 100L CB013-24(AY857628)
41 CBO13-1%(AY857626)
CB013-26(AY857629)
100|- CBO13-TH(AY857633)
47 Lactobacilus sp. 121B
641 Lactobacillus cypricasei

100 [ Bacillus galactosidilyticus

CBO013-18(AYR57625)
100[ Bacillus litoralis
% CB013-32(AY857630)
64 |: Bacillus halodenitrificans
100

CB013-33(AY857631)

| Pseudomonas aeruginosa
1001 CBO13-63(AY857632)

—

0.05
B4 EL16S iDNA FEF R at et R i R G R E®
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3 it

31 SEEFNREXELASNFEREMARNRN

MR ERAEEEAMARRERRE, ~“REANRBE R HETE—E
RZERE, EABEHRMAREUERSEREE . BREECERSEYH FEA
Foh ASRAE R PR AR KR T2 —", 1990 4F, Giovannoni %™ Flsx —
TGN T DREESSHERS LD SR, RITHIEFT B AREY IR X —H
MEPAEBRRE, F PR GHE AR L EROTEY . AR ERIETH
e B SRR RN MEERKE, (UE Lactobacillus 1B VT A5 XX EERIAFES
B GERXBL, WHZEMEEYAEEPEERE, 53 77.8%, E0KEAM
EYPAERRFG T SR, L8 AP BIE Pseudomonas, Bacillus, Monas-
cus LK Penicillium X 4 T BHOMEYRE = DIRSRARENR, HBHE> Lo
BPA B ER R MIT R EE, XL @) FEEE TR UASEEHEAR T
MELA R A B SRR R W3, i SR SCRE W] LA S — RS AR T T B
3.2 DGGE HAX R ME

DGGE J2 8 Fischer £ Lerman'"! S 5642 11 #9 F TR W S RAS IR AR . 1993 4F Muyz-
e VWK AERETRY, HETRERCER I —TE AN S FES LTI
¥, DGGE BERE ¥, BB CBE FRNESME R, KFENL/P, R
PR AL, FERNREE, BRNERPREDERNER, ABRES B
FRER I DGGE ARSI AMAEY IR X~ EASRRW D, HMEWERER
WRRET -FFREN S TR E. AR RKE, X9 1#:5 DCGE BifH.
BRE, BRLARMEREAREEEE, HiiERE=RREAM EERiEE. B
MEEAR R LU A HRE R LR Ak, Hilt, 2BE XBEYgERET cl12 5
HamBtfraBisE, 1896 ki, HRIBAS S5 HYE DNA DGGE EHE#TH L E ],
JrEEARTE DCGE B4 5 DGGE RIS AW BANM R R, RAKREH
RO B R AR S P RO E B Fh 8, B, DGGE £ B T4 1 A= o BE k3 4 40 3o i
BRESRES, REGE B B B B R R P i

XK
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