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Diversity and functions of lactic acid bacteria in traditional
handmade dairy products in Tashkurgan region
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Abstract: [Background] Traditional handmade dairy products are the favorite food in Tajik
agricultural and pastoral areas. They contain abundant lactic acid bacterial resources which need
to be exploited and utilized. [Objective] By analyzing the diversity and functions of lactic acid
bacteria in traditional homemade dairy products from Tajik agricultural and pastoral areas, we
aim to aid in the exploration and protection of microbial resources and provide a theoretical basis
for evaluating the safety of traditional dairy products. [Methods] The V3—V4 variable region of
bacterial 16S rRNA gene was subjected to high-throughput sequencing. The culturable suspected
lactic acid bacteria were screened by the conventional culture methods in the MRS, Lee’s, and
M17 media and identified by physiological and biochemical tests and 16S rRNA gene sequence
homology. Furthermore, the microbial species and gene function information in the dairy products
in Tajik autonomous county of Taxkorgan were analyzed. [Results] There were 37 bacterial
genera and 65 bacterial species in the 4 dairy samples, among which Lactobacillus and
Streptococcus were the dominant bacterial genera in cheese and yogurt, and Lactobacillus
helveticus was the dominant species. A small amount of pathogenic bacteria existed in the cheese
samples. Moreover, 38 culturable suspected lactic acid bacterial strains were identified from
MRS, M17, and Lee’s media, including 3 strains of Bacillus subtilis, 1 strain of B. luti, 1 strain of
B. paranthracis, 9 strains of Lactobacillus paracasei, 3 strains of Enterococcus hormeachei, 1
strain of Staphylococcus heamolyticus, 1 strain of Klebsiella pneumoniae, 10 strains of
Leuconostoc pseudomesenteroides, 2 strains of Leuconostoc mesenteroides, 4 strains of
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Lactobacillus plantarum, 1 strain of Acetobacter senegalensis, 1 strain of Enterococcus durans,
and 1 strain of Enterobacter faecalis. Among them, the dominant genus was Leuconostoc,
followed by Lactobacillus. The 38 strains were classified into 7 genera and 13 species. The results
indicated that the conventional culture method can accurately identify lactic acid bacteria to the
species level. Representative 11 strains of lactic acid bacteria were selected from 38 strains for
antibacterial tests, and all 11 the strains had inhibitory effects on Escherichia coli and B. subtilis.
The COG (clusters of orthologous groups of proteins) function prediction showed that the
microorganisms in cheese carried rich genes involved in amino acid transport and metabolism.
Although there were significant differences in the bacterial community composition between
samples, their functions were highly similar. [Conclusion] The diversity of lactic acid bacteria in
four traditional handmade dairy products in Tajik autonomous county of Taxkorgan, Xinjiang was
studied by combining the molecular biological methods and the conventional culture method. The
richness and diversity of lactic acid bacteria in the dairy products were low, and there were some
pathogenic bacteria. The combination of the two methods in this study comprehensively revealed
the microbial composition in the dairy products. The findings provided basic data for the
industrial production and protection of the abundant microbial resources in this area and laid a
foundation for evaluating the safety of lactic acid bacteria in traditional dairy products.

Keywords: cheese; microbial community; conventional culture method; richness; functional prediction
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Table 1 Sample information

FEan SR IR it S Y IR FE g RARFE DR

Type Source Experimental sample number Sample collection number

FR Y5 Yogurt iAA kK £ Dabudar Township DS 1 Sk Sample 1
A2 /R T £ Tashkurgan Township WS 2S£ Sample 2

Wi Cheese KA 15/K £ Dabudar Township DN 3 S Sample 3
A2 /R T £ Tashkurgan Township WN 4 S Sample 4
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Table 2 Sequence information and alpha diversity values of 4 traditional dairy product samples

Item DS DN WS WN

Sobs index 9.00+1.00b 58.00+2.00a 16.67+0.58d 53.33£2.52¢
ACE index 25.45+11.94ab 67.64+3.69a 44.40+33.65b 55.214£2.15ab
Chaol index 12.83+4.33b 65.00+5.00a 24.03+7.21d 55.01+£2.13¢
Simpson index 0.53+0.02a 0.12+0.01c 0.51+0.06a 0.31+0.01b
Shannon index 0.70+0.03b 2.424+0.09a 0.84+0.08c 1.79+0.15¢
Coverage 0.999 9+0.000 Oa 0.999 8+0.000 0b  0.999 9+0.000 1a 0.999 9+0.000 0a

[RIZIAS [l NG SRR RR A RIS sk i 18] 2253 2%, P<0.05

Different lowercase letters in the same column indicate significant differences between different cheese samples, with P<0.05.
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TEFEATRUIRE S 11 DR AR EA -3, A&
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Figure 1
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M Others

Relative abundance of bacteria at genus levels (A) and species levels (B) from all diary samples.
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PCoA on OTU level
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Figure 2 PCoA of different samples based on weighted UniFrac distance.
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3 ABEERMEGITHRMESE A B. CHOBNFLEREEHMUERE. D IR EF ik A
Figure 3 Microscopic staining and plate morphology of lactic acid bacteria. A, B and C are microscopic
observations of lactic acid bacteria, respectively. D is a plate graph of lactic acid bacteria.

4 EHK 16S rRNA B [H F5 R ikE

Figure 4 Electrophoretic map of strain 16S rRNA gene sequence. M: DL2000 DNA Marker. 1: WSM17-4; 2:
WSM-3; 3: WSL-11; 4: DNM-2; 5: DNM-8; 6: DNM-9; 7: DNM-10; 8: DNM-14; 9: DSM-1; 10: DSM-10; 11:
WSM-6; 12: WSM-8.

il

HFENIM/RBEFT IR 5 BRIk WSL-5 N FLImERTR 5 FREEMZENEIAT T 0, 4RI 4,

bk WSM-7 W FEiT i s itk WSMI17-4 il M1 4 IR, 3G B AT R T 2 2L b
DAFT B o Iy oA b S E BRI M R A 2R i % , B B IkA IR
223 ARMEXSBERARERRIT IR BRYS RIS b B A B A0 R R 5 R A

AR — D XA R X A TEFLP AR /0 DSM-1 1 DNM-10 23545 1 480 o la 4 Ay
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B, EATRIAEREAE TR R ERE L. AUREAEES, X SUImRE0R . s |

pseudomesenteroides)., T A A B ER BT A B A P
P DX PTIRAS 1) EE A E2E 5, b 2.2.4  BERRAVIIE RS
AT PEIR T S FEAS TR R B T R LT I, 3R A M 38 BRTR H BRIE AR AN 11 Rk ET T

IR S REASP R T AR, FL R peAchy TS, S5 ILE 6.

R3 BHRAES TEVFLEELER

Table 3 Molecular biological identification results of 38 strains of spoilage bacteria

)& i REFERG S HME  GenBank AT EfR s TR AR TR RREL
Genus Species Representative Similarity &5 BE Number of
strain number (%) GenBank Accession No. of the bacterial strains

accession No. most similar strain

FHRFFR)R AT WSM17-3 99 0Q828445  NZ-CP101135.1 3
Bacillus Bacillus subtilis
R WSM-4 100 0Q828072  NZ-CP40336.1 1
Bacillus luti
Bl B IEF I WSM17-4 100 0Q828446  NZ-CP101135.1 1
Bacillus paranthracis
AT R Bl T LTI DNM-1 100 0Q828454  NC-022112.1 9
Lactobacillus  Lacticaseibacillus paracasei
HYIFAT DNM-7 99 0Q828673  NZ-CP028221.1 4
Lactobacillus plantarum
1% Bk T P Bk B DNM-12 100 0Q828456  NZ-CP077392.1 3
Enterococcus  Enterobacter hormaechei
AMpekE WSL-5 100 0Q828671  NZ-CP022930.1 1
Enterococcus durans
FEAT R WSM-7 100 0Q828674  NZ-KB944666.1 1
Enterococcus faecalis
SEREE R A WSL-4 100 0Q828074 NC-01684.5 1
klebsiella Klebsiella pneumoniae
WEERE R MR AR DNM-11 100 0Q828455  NZ-CP033732.1 1
Saphylococcus  Saphylococcus heamol yticus
MR EE I RE R WSL-12 100 00826836  NZ-CP028251.1 2
Leuconostoc Leuconostoc mesenteroides
sz R 1 R B TR WSM-3 100 0Q826831  NZ-RIVNO1000037.1 10
Leuconostoc

pseudomesenteroides
it B 8 FENIN/RBEFT DSM-11 100 00828669  NZ-LN606600.1 1
Acetobacter Acetobacter senegalensis
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5 IMEEHEET 16S rRNA EEFIIMENRFELER

R RARR R  0.02 R L

Figure 5 Phylogenetic tree of cheese bacteria constructed based on 16S rRNA gene sequence. The branch
numbers are the relative lengths; 0.02 represent evolutionary distance.

e , FLER A A e — e R E BT
DA SO0 R A 354 B2 A e 139 D
43 ]2 Escherichia coli 1 Bacillus subtilis™®, L)
FLIRBEER PR 2 09 JL TR P 10 P vk 38 kb o
AYBTIEHCAE 11 Bl AR S BRT A4 BRI
FLIR TRV K FF T RS B 2 A TR T RICR an
Kl 7 FHIEl 8 i, bl FLER TR B 77 I i At
P ARG 5, KT RIS R 2 AT R 7E
FLED AR R 155, IR AR K. 4551

T, 11 BRILER BFEASRES I 2 AR R TR A4
Ko, JUFHIRE X B FLFT B A B0 B AR R,
[l EE RT3 =S O WN 772 s R i ] N R
SEX R 1512 mm, XA B ZEALAT B 440 B e
-0 19.07 mm, HREA B A 0 BE 75

LR TR X S50 BT 170 00 BT T s i LT B I %
VR — AN EES bR, WK 6 B, 11 BREL
iz B R RE I I B0 B M AR BOR R AR K, R R
WSM17-4 FlEk WSM-3 % KB HTF#i(E. coli)f
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x4 TRMXSBRIMARERFRIT

Table 4 Information statistics of bacteria isolated from different areas

FEdh ok U ARG = /B 44 G RAREL
Source of sample Strain number/Strain name Total number of bacterial
strains

BEAE/RT £ FURA WSM-2 (Bacillus subtilis), WSM-3 (Leuconostoc pseudomesenteroides), 21 (11 /i)
ER R FER A WSM-4 (Bacillus luti), WSM-5 (B. subtilis), WSM-6 (Lactobacillus 21 (11 species)

Yogurt and cheese for paracasei), WSM-7 (Enterococcus faecalis), WSM-8 (L. paracasei),
Herdsmen’s families in WSL-2 (L. paracasei), WSL-4 (Klebsiella pneumoniae), WSL-5
Walxidi Village, (Enterococcus durans), WSL-11 (L. pseudomesenteroides), WSL-12
Tashkurgan Township, (Lactobacillus plantarum), WSL-16 (L. plantarum), WSM17-3 (B.
Taxkurgan County subtilis), WSM17-4 (Bacillus paranthracis), WSM-11 (Saphylococcus

heamolyticus), WNM-1 (L. paracasei), WNM-4 (L. paracasei), WNM-5

(L. paracasei), WNM-6 (L. paracasei), WNM-8 (L. paracasel)
B EIRMIR /R £ 543k /K  DSM-1 (L. pseudomesenteroides), DSM-4 (Enterobacter hormaechei), 17 (6 1~Fin
KR RZ R AP DSM-5 (E. hormaechei), DSM-8 (L. plantarum), DSM-9 (L. plantarum), 17 (6 species)
Yogurt and cheese for DSM-10 (L. pseudomesenteroides), DSM-11 (Acetobacter senegalensis),
Herdsmen’s households in ~ DSM-13 (L. plantarum), DNM-1 (L. paracasei), DNM-2 (L.
Dabudar Village, Dabudar  pseudomesenteroides), DNM-7 (L. plantarum), DNM-8 (L. paracasei),

Township, Taxkurgan DNM-9 (L. pseudomesenteroides), DNM-10 (L. pseudomesenteroides),
County DNM-11 (S heamolyticus), DNM-12 (E. hormaechei), DNM-14 (L.
pseudomesenteroides)
- PN i L ki
= 30. Escherichia coli  Bacilus subtilis
L
W e
im .8
3
g5
E
S

Bl 6 FLEREEWNIETERIHIFIEE
Figure 6 Inhibition ability of lactic acid bacteria strains on indicator bacteria.

Blank control Nisin "\ U841k control | Nisin

. \ 4 &

“Blank control,  Nisin

® . ®

I } §

DNM-7 DSM-11 /448N DNM-7 DSM-1]

D' -7 DS- >
:"""ha..,..‘,. — ‘

1

B7 FEEAERNABHITEANESR

Figure 7 Antibacterial effect of lactic acid bacteria fermentation liquid on Escherichia coli.
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control

B8 FEREAEBANHEE

Nisin

FRFERINE

Blank control . Nisin
Y.

Blank control * - Nisin

MR

Figure 8 Antibacterial effect of lactic acid bacteria fermentation liquid on Bacillus subtilis.

RS AN ROR , I B SX I B E B X 4 FUE S IR Y42 A9 2L R i R T LA
PEZS . Wtk DSM-4 FiliERE WSM-2 XFHEE0R 98 &M & B 2 R J g v 2L IR ) b i) 48

B 5L ZEF0 A 1 (B. subtilis) A4 4 FH 555 o

225 WHAZERKELSITHAEMHE
KRR 5B RS AN IIE BRI, RaERIE I 13 KRR, (HIF

x5 MHAEERKFELITAREME

Table 5 Two methods for analyzing bacterial species at the genus level

B BFERZEA (K 5).
TERRE B, v id i e oS 8 263l

it

Species

[piikellls

(R RIS

High throughput sequencing Traditional cultivation methods (proportion)

Bacillus subtilis

Bacillus luti

Lactobacillus paracasei
Enterococcus hormaechei
Klebsiella pneumoniae
Saphyl ococcus heamol yticus
Leuconostoc mesenteroides
Leuconostoc pseudomesenteroides
Lactobacillus plantarum
Acetobacter senegalensis
Enterococcus durans
Enterobacter faecalis
Bacillus paranthracis
Lactobacillus delbrueckii
Streptococcus salivarius
Lactococcus vaffinolactis
Sreptococcus parauberis
Lactobacillus helveticus

+

+ o+ o+ o+ o+

+ 4+ 4+ 4+ + + + o+ o+ + o+ o+ o+

+o REIMBRZER G - AR ENZE A

+: The bacterial strain was detected; —: The strain was not detected.
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L RBE Y H Bacillus subtilis. Enterococcus
hormaechel #1 Leuconostoc pseudomesenteroides
5 RGEFRAAR Y Lactobacillus delbrueckii
J Sreptococcus parauberis &5, A LR JLFH AT E
AR (1) ABFFERIN P45 R H S B T AR
FEERTF 2% (B 1B)W 41 JE, 1 Bacillus
subtilis 7E 45 % H 1) 2 i T RRAR T 2% FERIKF-
b ARG IR IR AR RS K Y AR R AR
AIFLIRIA - (2) ATSERIFA G AEAWTFT I IR 3 B
Bigedt AR, IR G Rk S ok, i
A LABE PCR 414 J 75 iy i ) e rp i 2 HE Ok
2.3 HmBEMEREIIEETN SR

S ) it e P 200 TR IS 2R AT DA T 0 R A s A
AR R XA A, I B S B A gmt A 2
FEVE B4R ZEF (clusters of orthologous
groups of proteins COG)EHEEHIIFEE., #45
COG Ui B 15 B M & ] i o) g 1 15 B

eggNOG $itHi 5 EF 743 BT , 45 21 /) T AE T AH
XFERENE 9 s

DU RE SR AR E B9 COG LhRE T (5 L 20 A ik
AT, (EART B 22 5 A I o FLAf S A
Xof = i 48 i B RE TR 2 5 31 R 00 2 g N — gt ) g
X 24~ COG 432, HAFKKZ S RNA I
TAUEM . BRI . AN R L B
JFeig i . S St | AT QAN e R A
5K, XAEETA LB R—E0 . Ik, TED
s S R L b AEAE VT 25 B VR
ARRIEN . I 9 FR, iR S A EEEN S
SR RIBE R LA IR, R % 2%
S, AR 4 AFESER DR AN RN B 2R
[l N3k 6 FR, TEXLEREAH, COG fF1EH
42 B 2250 (P<0.05), (HIZ BN 1B T FEAA XS F2 15
e 2R R LIAN IR I T RE E AR BRI

139401

COG function classification

Oromm N . .

m C

D

m E
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= m ]
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49 K
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-&—s M

o 0

~ W B

Q:
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S
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mU
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9 FLHmAEEREThREFN 5 E

RNA processing and modification

: Chromatin structure and dynamics

: Energy production and conversion

: Cell cycle control, cell division, chromosome partitioning
: Amino acid transport and metabolism

: Nucleotide transport and metabolism

: Carbohydrate transport and metabolism

Coenzyme transport and metabolism

: Lipid transport and metabolism

: Translation, ribosomal structure and biogenesis

: Transcription

: Replication, recombination and repair

: Cell wall/Membrane/Envelope biogenesis

: Cell motility

: Posttranslational modification, protein turnover, chaperones
: Inorganic ion transport and metabolism

Secondary metabolites biosynthesis, transport and catabolism
General function prediction only

: Function unknown

: Signal transduction mechanisms

: Intracellular trafficking, secretion, and vesicular transport
: Defense mechanisms

Crrdenanllilae atmsatiienn

Figure 9 Functional prediction analysis of microbial genes in dairy products.
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F6 ZHMER COGCEEES

Table 6  Significant differences in COG between different products

COG HhReHii {5 &,

COG function prediction information

DS

WS

DN

WN

RNA I TAMBE

RNA processing and modification

R Jaitg 58 1o

Chromatin structure and dynamics

RER A ™ A4

Energy production and conversion

el OV SR I Y P S P

PR35

Cell cycle control, cell division,
and chromosome partitioning

a8 HE R A

Amino acid transport and metabolism

AT IR i AL

Nucleotide transport and metabolism

R KA Wiz i A AL
Carbohydrate transport and
metabolism

i s S5 A

Coenzyme transport and metabolism

ik i i A

Lipid transport and metabolism
B RIS S Y R A

Translation, ribosomal structure

and biogenesis
LSS
Transcription

S EHAMER

Replication, recombination and

repair

240 MO B /AL JR AR ) ke

Cell wall/Membrane/Envelope

biogenesis
iz 3l
Cell motility

e B, S EE R
Posttranslational modification,
protein turnover, and chaperones

TCHLES 11z i A
Inorganic ion transport and
metabolism

1.00+0.816g

1.75+0.957g

366 846.75+
244 585.604cdefg
166 072.75+
11 072.510fg

913 996.00+

60 731.749abcde
549 266.50+

366 180.295bedefg
892 544.25+

595 191.203abcde

237 156.25+

158 178.140efg
244 799.25+

163 197.887efg
1 023 844.25+
682 566.246abcd

707 360.50+

471 575.410abcdefg

1211 485.25+
807 963.264ab

726 040.75+
22 761.352fg

34 137.25¢

22 761.3521g
371331+

247 585.737cdefg

611 610.50+

407 805.654abcdefg

AR A W 85 55 129.25+

Ao A

Secondary metabolites biosynthesis,

transport and catabolism

36 743.510fg

31.50429.274be

2.50£1.291e

37 508.75+

250 195 858bcde
166 109.50+

110 737.018de

874 360.50+

583 495.50abc
552 622.50+

368 418.690bcde
918 452.50+

612 532.305abc

229 269.75+
152 934.503cde
247 622.00+
165 085.205cde
1016 555.00+
677 713.198ab

702 901.00+

468 603.656abcd
1251 619.50+
834 843.096a

722 700.50+
481 796.663abcd

32 968.50+

21 985.336de
363 729.50+
242 529.176bcde

598 519.50+
399 098.931abcde

56 512.50+
37 672.934de

959.00+416.560n

126.66+60.077h

572 663.00+
44 512.502k
181 180.33+
4 831.027k

1316 729.33+

50 621.051bc

614 799.00+

8 564.433h

1352 326.33+527
225.9430b

416 784.00+
21 609.711jj
368 082.66+
20 023.121j
1172 329.66+
21249.974d

1 055201.00+
45207.111e
1129 533.00+
34 450.001d

856 987.66+
37 976.622f

58 748.66+
17 106.483m
456 751.33+
21 246.4471

794 462.66+46
983.023¢

124 727.33+
14 439.3581

3 239.75+2 941.000¢g

137.50+101.946¢

676 020.50+

461 408.11abcdefg
140 968.75+

94 334.27lefg

1167 786+

784 375.742ab

485 566.50+

325 613.398bcdefg
1116 147.50+

761 897.506abc

451 756.50+

304 383.232bcdefg
364 397.50+

244 745.640cdefg
920 971.00+

617 740.426abcde

978 255.75+

658 967.879abced
1 097 198.50+
733 908.809abc

857 244.75+
577 917.367abcedef

98 032.00+69 761.816fg

442 134.00+
297 572.963bcdefg

832 760.75+
560 076.624abcdef

170 018.75+
11 637.639efg

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



ZHiEH - TE F | BHERTHRERFIASRPIAREZHEREINGES T 965

(Zi3k 6)
COG IREFIIE & DS S DN WN
COG function prediction information
it FH R ST 1 055 387.50+ 1030 937.25+ 1277 488.66+36 110 534.75+
General function prediction only 703 707.358abc 687 469.286ab 633.822¢c 741 556.085 Sabc
LIREAR KN 1240 001.50+ 125 072.25+ 1479 8483350 1377 292.50+
Function unknown 826 675.638a 833 831.985a 341.321a 923 992.396a
&5t L 340 741+ 323 876.50+ 455 613.66+31 429 179.25+
Signal transduction mechanisms 227 345.722defg 216 201.233cde 902.755i1 290 131.560bcdefg
MMV S . RIS 172 173.25+ 169 237.00+ 200 809.33+17 237 760.25+
Intracellular trafficking, secretion, 114 783.456fg 112 827.767de 108.486 1k 161 320.917defg

and vesicular transport

B AL 364 200.750+ 355 532.00+ 389 593.66+4 272 173.00+
Defense mechanisms 242 828.170cdefg 237 074.815bcde 788.929j 183 168.953defg
Al A A 5.750£11.500g 5.750£11.500e 1.00+£1.000n 10+8.678g
Extracellular structures

2 it B 2 6.00+12.000g 6.00+12.00¢e 101.33+15.502n 24.48+22.691g
Cytoskeleton

ARVNE FREFRRTEGE T2 1A B35 22 57 (P<0.05)

Different lowercase letters indicate significant statistical differences (P<0.05).

3 WwhEE®

A5 A Tllumina MiSeq /518 200 35 A
L GEREFRAALE G (0 T Rt 8 Bk A ik /R &
EHEE/RT 21 4 RIS A AL 4 F 1 2L
mn PAVFLIR R AT T A 2 . A5 RE
N, W AR Chaol $5%0. OTU B3y
TRRYIME AL, 76 PCoA 1, WA &b 434 43 HL
P it Z ] [E] B, 30K e B 3 % ) Al A= 0
Z RPN = BE R, (2 o3 T A
Fad, MM ZAATEE BRI SR, X v REZ
T s B A% 0 T A 2ok R DL R B e AR A
H B AT PE RN 2 e i . 2460, 7EE
KFE 4 B IR E e — e =57/
SR FUFT R | A TR A R o 25 R R S L R
A DA B Af, X LR A TR, X 2 0
FREA TGS, JF A A P R BT, 38 AT LA
0% T 1 i ) LSRRI A A 1) s A B AR R AR H
DKL Sk B 0 RN A AR B T T AR, e TS 40
ST W 1 2 i A R e O e ) N A TR A R

AN, X SRR A R RESLTE R T 45 H R R X
R TR A R P AR A L i oA 4k
R R ELOR B LR T -F & 1 e E g I

3 B Rk AT vh 2 s Y 4 T 2 AR
HR e D ek et ) LA 1T, 7E R 0 R AR 3 7
IR R F B Jin % [ 6B
IR AT T T AT, R BRELIE iy =R A LAEL
BRIA (51.46%) FIEEER TR (17.81%) A £, 5FATHT
BB Z5ANAF , Ud IS BT 2L v i T
FESSH LA 5 2%, HOR P 7E T8 B Tl A 2L
Al TR A S RG R AW, i Hax se i
Vi HAE KR

FLiT b o9 R FLFF TR R A HE 2L T
FLERE R . BEEREE . WEATHE . kR
Enterococcus. PHHERERTRE . ZFFRFT B 8 Al BK A
JR A . TR AT O gk 2 A 3 S A FLER AT
BROSE  IAHFZE R BRATT I 408t B AR gk
FUFHE . ZEPH A= 2L b b i PR e
FIor %, IR 27 ST ESFUAFRT L 35 SRl
FERRA 7 BREAEZLIF . SABIE I B 455
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A0 9 MRTIEFLIT RN 4 ARAEDIZUAT I TR AR SR R
AT R YRR A 7 PR B AR LR B R g
07 AV U A B AE A A — o R R A 2
P

ARBEFEYI AL o o EROC A n FLIR s LA A
WA AE— B8 i 42 B0 74 (Kl ebsiella pneumoniae) ,
DL SRR 5 5 R 5 UL Rk el 24k ek
SRAEPE ) B0 (40 Saphyloccus hominis); L%
FL ) R = 0B IR o T R AR Y
B REFRE, Forr JUAR UL A S IR B0 B A s
MR . 2SI AR . S amaskE . 5
A4 A 2 R DG TR A BB Uiy A 11 45 , %L A Ll
il B2 At O™ UMY R BOEL S AN
BRI IRTARZ , BT OB B B S R R 2
W, TEBF YA s i R h s 5 T R Sk i TS s
WAL, dhnsRI A A IR A SR S
S UG LA TG Y

FLIR T M 4 2B T Y i o 2 e MDA AR O
5, BEE BT RBE TR, FURR A
PRI S H B TR . Ak, AR
TER 22 0 Re (2 i AU A L fa B 25 40 B 5 1Y
FLER B R REDY o 38 R 5T B A% T G i i A
W E B TR SS AL , S SEIEE TS SE X ) FL i T
My FH B B IR S O FLIR T 1 24T
Pr2a g —E B RS K

ABIGE AN, 55 ELAR G e 1 Lt e 5 1 v o
ARV 2R = TR Y %4510 Fo A I A
TR, X HVRA AT Re S P Ak i PR EE I
A O SRR K G R, AT REAZ BB W5 s v BT
AHEFRYR IR FE52, M H e A HE
hntsE, SEAAE A o AR s
S P G AT v T B LA i v 8 2 T 2 A N
ZREVEH RGHEAT T AT, W TSRk,
SR G AL GRS SRR BSR4 8 T 205
PRTE, d5c o RTRRMR IR T DD REIE ST, NI R LR 1A

g En

C

;

AT R R P B R IR 8 7 16
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