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W OE: BRY  Ors el s A B is G O E RS RS, SRIHERIE SR e
2 A R R SOl B IO A I B 8 KA T 1] S 1% 9% (maatrix assisted laser desorption ionization time of flight
mass spectrometry, MALDI-TOF-MS) % % AL WIS AR A LAGEIE S I b 8 45 ol o R ik o v
%, KM GB 4789.2—2016 { & ih R ERKIAE BB FRL WyE SEIE ) 1 GB 4789.15—2016 ( &
nn AR EFAE BARUEYIF R R RERETRO) X TE SRR R TR A B AN AR
FEGYE, L MALDI-TOF-MS £54 16S rRNA JFS 087 7 i3 15 YA i it47 %€, L MALDI-TOF-MS J5
I GERIERF R E TP RBR AT C . BR 110 HER MRS 5 0 B35 B G850 3.6%,
BRI G RN 4.5%; A E152109 159 FRAUE W IHT 28 ANFh, IR T4 IS (Bacillus) R AR R, 4
BEAURIRTR] 71.7%; /35300 98 MR AT I = 25 M8, T8 (Penicillium)F #H 55 )8 (Aspergillus) R
WHE, BRI 12.4%FH1 7.1%, 15U & 57 8 3T B (Cronobacter) 5 55 A BUR AN & A 2 F i L™=
BEELIH, fATE—EME M ERRE ., G0 PRSP b R YTs G G DL R ™ R Al i A 7
I A R R AR A P75 e IR, A DGR T TR s T vh iR A il B 2 W48 . MALDI-TOF-MS J5 ik 7E %
E AN BRI AT AR, A2 BR T BB A AN R, H T T 6 it R Y T S Y MER A g v o

KB R BEBTR BBOC AR R B RAT I TR BT TS YA, S

Investigation and analysis of contaminated microflora in
reconstituted cereal products
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ABSTRACT: Objective  To understand the microbial contamination and main types of contaminating
microorganisms in the reconstituted cereal products, and explore the applicable effects of traditional morphological
identification, molecular biology identification and matrix assisted laser desorption ionization time of flight mass

spectrometry (MALDI-TOF-MS) in identifying microorganisms. Methods The total bacterial colonies and moulds of

HEWB: LA G RRERIE (K1204139), #HMTBML RS “HFEHFETTHIT” HF0 H (2021)

Fund: Supported by the Science and Technology Plan Project of Market Supervision Administration of Jiangsu Province (KJ204139), and Excellent
Youth Backbone Teachers of Yangzhou Polytechnic College Project (2021)

“BIEEE: W, Wl, S RN, FEMR T ESMAEY . E-mail: jiajia82112001@163.com

*Corresponding author: YANG Jia, Master, Senior Engineer, Yangzhou Center for Food and Drug Control, Linjiang Road, No.205, Guangling
District, Yangzhou 225000, China. E-mail: jiajia82112001@163.com



9598 B il 2 A iR A I A 4 5124

the reconstituted cereal products extracted from the circulation field were detected according to GB 4789.2—2016
National food safety standard-Food microbiological examination-Aerobic plate count and GB 4789.15—2016 National
food safety standard-Food microbiological examination-Enumeration of moulds and yeasts. The contaminated
microorganisms in the unqualified products were isolated and purified, bacteria were identified by MALDI-TOF-MS and
sequence analysis of 16S rRNA, moulds were identified by MALDI-TOF-MS and traditional morphological
identification methods. Results The unqualified rate of the total bacterial colonies of 110 batches of reconstituted
cereal products was 3.6%, and the unqualified rate of moulds count was 4.5%; the isolated 159 strains of bacteria could
be classified into 28 species, among which Bacillus were the dominant bacterial group, with the isolation frequency at
71.7%; 98 strains of moulds could be classified into 25 genus, among which Penicillium and Aspergillus were the
dominant mould groups, with the isolation frequency 12.4% and 7.1%. The contaminated bacteria contained some
conditional pathogenic bacteria such as Cronobacter and common toxin-producing fungi, which posed a certain food
safety risks. Conclusion The microbial contamination of the reconstituted cereal products is serious. Production
enterprises should pay attention to the microbial pollution in the production and processing process, and relevant
departments should strengthen the food safety supervision of the reconstituted cereal products. MALDI-TOF-MS
method has great advantages in identifying bacteria, but due to the deficiency of fungal database, its accuracy in
identifying molds from food sources needs to be improved.

KEY WORDS: reconstituted cereal products; matrix assisted laser desorption ionization time of flight mass

spectrometry; contaminated microflora; identification

time of flight mass spectrometry, MALDI-TOF-MS)J& T 4F
e R Je R R )38 2o LU X AR W R AT 2 1 BT S 1 DT X

il

0 3l

PR AT P SR A LA P s A T R I 2 DR A
TEINECAEInGR, il A/ sl T8 T 20m Lk, &
Feoh R E RIS IR R, AR . ZORK . B
.M. 229, WA, WA SN A T RS EAR
35, PR R R 2, A T2 R R B ST R
TP, XL R 5 PG A ETE SA BRETEEEREY
TEFRAAHS, [RIBF IR T %28 S i e AU, I
SRR B S A EAR B D, RS Y A
RERITE 5 R EA TP, e B AR 1
T YA DAL S A R W 2R 0, 8 R e A
Wit ity v s B BRRH KRR 23-B I 5 B A 10

MAED TG EEWE LM IANERRE, X
V5 L AT 43 25 % 0 A X TR W AT A KU TR £
fitho ABGEIMAE W5 Ty AR IR A 2 S A A AR
N, RSB E AR AR, B AT AR 2K B B AR A
S RGO 35 TAE P AT v o S B AR
2 T8 O T TE Y AR AS B AR E M B A B
i EAE SRR, 401168 rRNA F rDNA J: [K] A 355 53 6]
[ X (internal transcribed spacer, ITS)/HT1E R “&triE
2 B A i S U™, o F W e
Ge Oy R R T S I R BB AR, EEE ALY
ARSI ARG I A0 R Ry £ e o R A JU O e e O e

“RATHF[B] B % 9% (matrix assisted laser desorption ionization

TR A 5 DR X 5 5 1 — R B AR P10, R AL
AR . M o S HER R AR A, BLE s
2%l 240 AR DR L e ), I I R L AT 1
SR RCRIEA T ilE— 2L 0IA . AIFTE0 I 8 P15 BEHLAT R
Ry R O o A T TR T RO B TR FL G IR, AN AR
FEdh oy | aiALiS YR R, R MALDI- TOF-MS, 73
T AW TR G 255 08 O 10 F2 275 Y T AT
FrA 508, ST RS T L LS . 5 s RE A,
VLS A e ] 4 0 il il )60 2 4 M A B A 7 A B MO AR
e

1 MR5ERZE

1.1 #R5RH
111 # #

M EEEER N BT . e . RETTH%
WA U FEHLIIARE 7 A 110 HEvkabEA s, H
W 2T AL 43 HER, RS 38 Ak, ZIRRMIZST
dh 17 R, A 12 HEK . [ R R RS B S
BU—IR, KA RN =BRE T E(S% GB 4789.1—2016
(CEMNZREZARE BMMEYARR S ).

112 BARAL5EA
A TGRS TRAL | IR A AR H R ()T R
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FREMAE YR RN 7]); KOD FX DNA E4Ti(1.0 U/uL,
HA TOYOBO /v Hl); DNA &#ji Mt £ (35 Axygen 24
#]); PCR Ak & (15 Qiagen A H]); HER((Ai4E, 5
ACS BEME AR, O (EIE4, 35E TEDIA 2AH)); =K
LR IE/KIEI(50:2.5:47.5, V.V V)(faisat, S5E Honeywell
oA, FE RO W (- T 4- R A KRR, a-cyano4
-hydroxycinnamic acid, HCCA)(% % Bruker /A #)).

1.2 UE5EE

AL104 HF5 87 KPR -FE R 2088 (18 A BR
23 Hl]; SQ510C KE & (H A YAMATO /3 #)); BIO II
ADVANCE PLUS 4 A:¥& 2 (UEA Telstar 23 F);
SW-CJ-2FD it TAF & (95 M % 28 28 S AR A R H);
SPX-250B-Z A:Ab3EF4H . MIX-250B-Z T RS0 ( i
IRV AT B ]); Microflex LT/SH 5 Bl WOt ek e,
B RATHS AT A (785 Bruker /A F]); ECLIPSE A= ¥ i
BE(HAJEFEAF]); FC-08 FAFTNIY G A (Wi FEERLF4Y
AR ), 9700 R 4 B 4% =X 5 Vi (polymerase chain
reaction, PCR)Y 34 (34 [E ABI 2AH]); DYY-8C HLIKY
WD-9413B BEE G /BT (AL 7S — A= W RHE AT B A A
L3 WA
13,1 BAEIEHAFER K

7% S BRI GB 4789.2—2016 &b 24 E bR
A ER RS YR RO ) UEA TSI, A RO
I8 GB 4789.15—2016 { &b L& EFmME B MMEY#
g 75 BR ARERE ) (1 TR
132 FHEAMG S B A dhiL

PRI 1.3.1 FROR A ARSI - Al 1 48 B 0 5 B
VAT, o BRI VAR T BRI T A A I B R O,
il i 1.3.3 ki T % . PRIBCR P T4 i R Ly
FE A P R RR R VR B AR 63T 20 CFU AYF-IL, 1L
20~30 ARG BRI TR VR EA T4 B, R S AR R
HE B /0T 20 CFU BY2FHEL,
133 EHER

Sy AR RIS Y ARG AL 2 AR TS . A0 P T
¥k 36 °CH3 3% 5 LA MALDI-TOF-MS J5 & 1514 ¥y 2% 07 vk
(16S tRNA JFHIAHT)IMEAT %, BETA PR 28 °CHigR)a LA
L5 % Tk B B4 % E )Ml MALDI-TOF-MS J5 #9847

(1)MALDI-TOF-MS %5 J5

R 78 2505 (ANTR): PRBU i Al Ab 5 B0 200 B0 £ 15 5%
PRI b, ERROT P RIS, BR T, fEHf
BVRE EEEAE T 1 L 70% (VR RIER, TS E
R 1 uL SR, AR TSR BGOSR .

R UL (M R M%) 7E 1.5 mL Eppendorf 4
JIA 300 pL 4lizk, BRI P53 i B 1 I % 8 1A 1R VR S 1 BB

o 22 B TEAK R, JIA 900 pL JoK 4B, sMREE
12000 r/min &.0> 2 min. 32 L3HWR, 19 Eppendorf & H
JIA 50 pL 70%H BRI 50 uL 2, F52MEA1)E 12000 r/min
B0 2 min, 1 pL BEVERSHETERRAREE A G, TS
PR 1 L FERRW, BAR TG A BTSSR,
For 25 5 5 A AS B BRI T LU R TR A

YETESMEAE 2.00 B LA A R R AEE ; 1.70~1.99 il
RIBYEE, FATHEERZ; AEAE 1.70 LUF ARG . i
BHE e B IR BT 7 vk, S8 AMEAE 2.00 LT MR #R F
FH R P B E R AT R B S s T B T P R AR L
HEATHR IS TE o 20 BT d5c 2 M 08 A0 (B Al 2 Tl 38 i 7K P 1Y
BARTE AL R TR ER 16S rRNA 33434 B kA 14+
YT

()53 TEWF % E (16S RNA J¥ 511 73-#7)

Fie BESCHRU Oy AR B BRI SRR 4, DA F 5 14 27F
(5'-AGAGTTTGATCMTGGCTCAG-3") . 1492r (5'-TACG
GYTACCTTGTTACGACTT-3")* 4B I #k Y 16S rRNA 7
FIPEAT PCR §314 PCR 91 =W ali b 5 b A T . 514
G BRI Y ¥ 2% R R AE M R A SE

A 7 5 5 5 36 1 ST AR W R {5 B o0 (National
Center for Biotechnology Information, NCBI)f GenBank %%
P FE AT JR B b % 45 vk 48 % 1 H (basic local alignment
search tool, BLAST)ELXT, 4t B FR i bk -5 T H1 Bk 19 [H]
TEE LS 8 PRI A8 .

Q)& W I GIE S % E

RIBAFE TS . BE . WA Asima i (H
R %ETFM) U (EE 2% ) VORI BARNETT 417
NERRGEESE

2 HR55%

21 SEREUTHER

M TTOFER wh il 23 4 il it o A HEAS S R4 it 9 L IR,
HR VR BB SRS 4 HER GRS 5 1 bR, 2Rk
B i 3 L), BT THEUAN B AR i S HER (2 07k
P KIRWH SR BN, 110 #Ek hiES Pkl i
TS BB B RN 3.6%, HHRHEAGHEEN 4.5%.
REMFEMGITERILE 1o ZREWIZE™ ARSI H
AN R DB, RGN 17.6%; I
ANEWITHERITECE, FPEMAGHEEN 15.8%, &£
A A TR R B I BB B T T RO R .
BN ELESER
22,1 mESBERLE

MG M FE S I A5 5] 159 BRANp, XL E T
MALDI-TOF-MS %%, L3715 148 MRS B4R T
SHEAE 1.70 UL L), St 70 MR REMEFE 1.70~1.99 FIE

22 T
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B fE R S5 R RIETT 16S TRNA )T, K ralsh MALDI-TOF-MS BY % E 45 IR —2, 11 ¥R 8] 3 A
JAE NCBI 347 Blast AHPEHT. 55402 2 FR, 70 R EEEREN, 58 1 FREE MRS, &
PR bR 58 #k 16S rRNA W ¥ % E 45 R A U ELETLD) 16S TRNA T3 % 2 45 5 h vk .

F1 TERTBEREER

Table 1 Inspection results of unqualified items

ANEHTH el K5 K45 5 /(CFU/g) PrUE(E
Fikyk 021 1.7x10*, 1.5x10%, 1.7x10%, 1.4x10*, 1.5x10*
z4 2.4x10%, 2.2x10%, 2.4x10*, 2.3x10*, 2.4x10* >
T S c2
BATRIES VA 5.2x10*, 4.5x10*, 5.7x10%, 7.1x10*, 6.9x10* ]""41:1185
Z13 1.5x10%, 1.6x10*, 1.8x10*, 1.4x10*, 1.6x10*
09 75. 60, 90, 90, 50
019 1510, 100, 110, 110, 140 s
T k% 020 95, 120, 80. 130, 120 mcfszo
028 140, 150, 130, 130. 160 M:10”
032 75. 90, 60, 120, 200

R2 SRAENEELER

Table 2 Identification results of contaminated bacteria

TS
Iy HTT(R) TR YT ARXTH A Y% Fikyk ZRRIZE
BIMREC  MRIR/%  BAREC AR/ %
, S AR B 7 MALDI-TOF-MS 4.4 2 1.3 5 3.1
Acinetobacter baumannii
, h%%mﬁﬁﬁ‘i‘ ) 16 MALDI-TOF-MS 10.1 0 0 16 10.1
Acinetobacter radioresistens
R LA 4 MALDI-TOF-MS 25 4 25 0 0
Bacillus altitudinis
%ﬁ*ﬁ}%@ﬂ:g . 13 MALDI-TOF-MS 8.2 13 8.2 0 0
Bacillus amyloliquefaciens
m&#%ﬁﬂﬁﬁ 12 MALDI-TOF-MS 7.5 12 7.5 0 0
Bacillus cereus
AT 14 MALDI-TOE-MS 8.8 0 0 14 8.8
Bacillus licheniformis
FOCS IR 17 MALDI-TOF-MS 10.7 17 10.7 0 0
Bacillus megaterium
SRR 1 MALDI-TOF-MS 0.6 1 0.6 0 0
Bacillus mojavensis
SNSRI 5 MALDI-TOF-MS 3.1 5 3.1 0 0
Bacillus pumilus
e e T
v ﬁﬁ?ﬁ]ﬂﬁ: [il. 6 MALDI-TOF-MS 3.8 6 3.8 0 0
Bacillus safensis
SRy N AR 2
UL IF R 2 MALDI-TOF-MS 13 2 13 0 0
Bacillus sonorensis
ST AT AR 4 165 rRNA FHI4H7 25 2 13 2 13
Bacillus spizizenii
H%"f }Mﬂg 29 MALDI-TOF-MS 18.2 21 13.2 8 5.0
Bacillus subtilis
U1 SEHT ZE I A B o
YRR MU 6 16S rRNA J¥ 51 73-# 3.8 5 3.1 1 0.6
Bacillus velezensis
P e "
PAE AT ! MALDI-TOF-MS 0.6 ! 0.6 0 0

Bacillus weihenstephanensis
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=25
TS
e LD BIHREL YE 7 5 ARXT AR /% Fkyk ZIRmIZE
MRS MR %  BRREC AERTIER/%
e A AR
B NI 1 16S rRNA JF41 537 0.6 1 0.6 0 0
Brachybacterium rhamnosum
BT 2 MALDI-TOF-MS 13 0 0 2 13
Cronobacter sp
PV AT 1 MALDI-TOF-MS 0.6 0 0 1 0.6
Enterobacter cloacae
WREERT 5 MALDI-TOF-MS 3.1 2 13 3 1.9
Enterococcus faecium
WA [il 1 MALDI-TOF-MS 0.6 1 0.6 0 0
Enterocccus gallinarum
K
MR SERARTA 1 MALDI-TOF-MS 0.6 1 0.6 0 0
Klebsiella pneumoniae
o i
T AR P2 SRR 0 1 MALDI-TOF-MS 0.6 0 0 1 0.6
Lysinibacillus boronitolerans
BT 7 4 1 +P
HROP MR T 1 MALDI-TOF-MS 0.6 1 0.6 0 0
Lysinibacillus sphaericus
L 1 MALDI-TOF-MS 0.6 0 0 1 0.6
Microbacterium barkeri
e 5 MALDI-TOF-MS 3.1 0 0 5 3.1
Micrococcus luteus
T g S S "
SRR 2 AT I 1 MALDI-TOF-MS 0.6 1 0.6 0 0
Paenibacillus glycanilyticus
Z B R BT
Sphingobacterium 1 MALDI-TOF-MS 0.6 1 0.6 0 0
multivorum
o8 wH
AR 1 MALDI-TOF-MS 0.6 1 0.6 0 0

Viridibacillus arvi

MRS IR, BRI 159 BRI5 YL R AT IH T 28
AFle B GRS BIARRXS 7> ER KR, Bacillus (71.7%)
FRFHERE, IR ARXT 5y Bk, B. subtilis
(18.2%) . B. megaterium (10.7%) . A. radioresistens (10.1%) .
B. licheniformis (8.8%). B. amyloliquefaciens (8.2%)F B.
cereus (7.5%) ML HERE

A TEAE P Rt K2 el TV TS
Y, WRESEXT m | AR BE AN R PR i 2 Y
ZEHUNFTE (Bacillus) STEAE =W R R B TR, JREL ™ 5
R —EE . AR B. cereus (7.5%). A.
baumannii (4.4%). B. pumilus (3.1%). E. faecium (3.1%).
Cronobacter sp (1.3%). E. cloacae (0.6%). K. pneumoniae
(0.6%) #XF NAA — 7 1 S AR S b 58 B AT e
(Cronobacter)REMGTE RPFEALT AT 5 AR A | T IMiLRE A1
RFCHE N ZE I 9 SN, i R i KUK e T Y
FOMAFIRE w2 P A 5 2 R R (SR U R A
AT TEEXHE NI, AN 10.17%, Bn HERE 53R,
AR5 YL AR VR A 53 25 3 2 BR S B R I, WIE T PRk
A Al AR AR G bl 2 A XU
222 FASBLERER

MAEAS T RE A 3L 7 B 15 51 98 MREE TR, X HE
1T MALDI-TOF-MS %7E, HEAR7T 28 BRA R4 E 45 R (%

FESMEAE 1.70 B LA B)o XA B o % BOB 85 5 B A7
Y EIE 45 A MALDI-TOF-MS 43 #7485 5 v o8 i vk il o &2
Aspergillus . Penicillium. Torula %5 25 1 J& . 458 ILZE 3,
MR P4y B 2R , Penicillium (12.4%) . Aspergillus
(7.1%) . Botrytis (6.2%) . Coremium (6.2%) ., Rhizopus
(6.2%) . Torula (6.2%) AL TEARE, HoARE MRt 2 L
JEE AT

TR A P B 3 R R 5 52 B B T R
(1 75 U020 S AR SR (ARG 500 R DC St o, o
AL (0 B R S T 3K 0 TS e E AR A e ) AR
FEP AR G RAT LAk A TR A, %27 0
FIRE AN G RIKE] T 15.8%, HARETGYRBAL R M o
AHSCHETE /R, SRS AR SRAN AT 19 J2 2 E0m Ew N SR JTTE
}%(Fusarium)[m, RN EBUR ERA MR E)E . FEE .
il b 70085 8 AT 2R R P AR ST AR 257 o s 4 3
AR TR R o L e i R T B R (12.4%) M T 85 8 (7.1%),
IYEE T —E H B BEMS F I (5.2%) M2 AL B (5.2%),
UE I il b AR 05 e i T AT RESR IR T2 7 J50kE . F0RY
B EE 77 N L 200 PR i R AR SR AN, AR Al A R
A5 AN TR T VR ol DX AR A B, DU ) i i A XS
oo [RIE, R A IREE — BOREROR, mIBAM T EE
R TR L 2 I DR BRI A 75 L T O XU
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Table 3 Identification results of contaminated moulds
SrEHIT(R) SR TR AR X% AHATT(E) HE TR WtREL  HXTER %
= . Zhar i e L e
o 2 21 TSGR gy o i L0
cremonium ormiscium
i = MALDI-TOF-MS oy Y e e
i \DLTOr 5 52 f;*@jﬁ oA 2 21
ernaria AN onilia
= MALDI-TOF-MS A Y e .
M 25 o v e 7 7.1 Bl T dsop 5 52
Aspergillus DasT e Qospora
. " .
fita s s g 6 62 AR WAy 5 52
Botrytis Paepalopsis
A Jm . YER MALDI-TOF-MS
B EE 1 1.0 et e 12 12.4
Cephalosporium 7 Penicillium ZorE s v
WG RE A 52 s e e W MALDI-TOF-MS
Chloridium s 2 21 Rhizopus TRt e 6 62
T, T e 7]
%*ﬁ@ﬁ T 5 52 %ﬂﬂyﬁ@ﬁ B Y E 3 3.1
Cladosporium Selenotila
s = T 7
PRI s p 5 52 RER g 2 21
Coccospora Spicaria
o oh A= \ 7| o7 R " N R
R e 3 3.1 PIREEE IR s 6 6.2
Coniothecium Torula
FHEER o s 6 62 ARR o g 4 41
Coremium Trichoderma
\ N e =Y
Do A = 2 2 21 IR o I 10
Corethropsis Verticillium
I 28 16 25 e )
NEERER T 2 2 s 3 3.1 HHER — 3 3.1
Echinobotryeae Mpycelia Sterilia
o S T .
R HER T s 1 1.0

Haplotrichum

FLTH BE B 0 22 4R OB A A 7 AR AR
Yo, TEAWIR 9T G LR I, AP b P O U RE RS
Qe h PR A WS T B A R . TR T/
FOKRAF TR AE YRR S AR5 7, (R b 2%
RVEY) b B 5 75 YR L MBI R b UL, AR G 8
FIMER P THRER . R UL 2 R, R
sty HORFL DR 5 2R A9 e D0 B L i 24 A WA XU A R it —
BT

3 FHi5iie

MALDI-TOF-MS £ 4l P4 % 1 S0 38 HL A 488 1= 1 v o
AOATAE M, Z TAF KR X 16S RNA JF 41 4> i Al
MALDI-TOF-MS  J7 3 # 17 7 % b, % R & R
MALDI-TOF-MS JME7E 2.00 KUL FH%ELRY 16S
tRNA A5 Mrah A 5 m — S 250 AR g 41 % %
FESMETE 2.00 LR A A R DL 16S rRNA J751 431 77 vk
Nt AR P EE S SR AT IR UE, 25 SR SR T 2 O Rl ok S 4 5 o
fifi %k 82.9% (58/70). J& K T-%E %k 100%(70/70),
PSRRI o AL Ge AR BAE A S e vk
S P % E T, MALDI-TOF-MS HA#RER 8. ik
FEGH R . Rl BRI, RARMRGE IR AL, R E A

W I A AR AT AR A . MALDI-TOF MS i RTEZ24R
LA S5 AT 1 A R R, FRTER 2 MBI 9T S5 R e
e A 220K B TR ) S 2028 a2 A i P 2400k BT
TR A 0 P R, AR 90 40 g A5 380l R U T 1 S 7K
M E RN 28.6%(28/98), 2R ELH LA K E
T BRI N B ELA A 1 Bl UK T B T L S
2650, MR AR IR R 2R BT S 2 m i, i H&
AE T 50 A B 1 Je i A TR 28 2R 45 8 SRR B i oK,
MALDI-TOF MS AR W VEREGIE A% Tk s 2 F
B, YZR BT B BRI, LA o S AR
JE AR LT S RE 1 b ™

FLE Bt MALDI-TOF-MS 3 A ) 1% B T3 17 76— 2L BR il
HE, FEEREEIGENIL . TOH R R R
HIPOS g A a i A [ B R RIS H Y, B L e
T RAVEACEE A R F it — 2D 5 8 s Jr i o o
BIRE ST, TASEIER 2 AL AN [R] Z BIAF AR 1) i Ak 2 325
PR TR, WAV E AR, R R, i
RV A D 2 AR

PRI P S LG T M, A R
BT PRE XS F O R | B IRERATIR, SO AT
12, BAREE L ARHEIT XA AT A ph R A S A T T
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K, GEALEIR, R BEIIA G 3.6%, BRITEIA
BHEAN 4.5%, WUV RAE DU . TS YA LA
TR E A TR, RIS 5w 2 AT B 55 2 P 2R 1R 3
TR T i LT A E A a o LR, R 2
WL, AP MRS A A
FEAE PR AR AR IR B B ORI Bk R L TR
RE . ARG, G4 2B R G Y
PR, TR T S8 TSR L i R AL DX B
ST AL R S BRE AT P il i o A3 S AT E
1375, Rt TS R m R IR S EE | R dh
MR B TEOREEE, oA A R A
A . SOk A B A TR

SE 3k
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