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Abstract

The aim of thisstudy is to find out the appropriate method using 0.1%, 0.5% and 1% of
five different solutions to reduce the total bacteria 8abnonellaspp in fresh vegetable&ve
different fresh vegetables were collected from the market and subjected to determioiati
the total bacteria arghlmonellasppby spread plate on PCA and XLD Agar, respectivéhen
the samples were separated into two groups and cleaned by unsoaking and soaking methods for
15 min. The results showed that the most contamination of total bacteria found in Coriander
and Houttuynia, 21% each, Sawtooth Corainser and lettuce, 29madcin Kitchen mint
18%. Salmonellaspp found Sawtooth Corainser 37%, Coriander 33% and Kitchen mint 30%,
but did not found in Houttuynia and lettuce. The vegetables soaked in the saltién
KMnO4 forl5 minutes could reduce the total bacteria saichonellasppin range93-99% and
92-97%, respectively The cleaning of five fresh vegetables by unsaoking in solithdnO4
of 1% was reduced a total bacteria asmlmonellaspp in range 91-97% and 9195%,
respectively. Using the water for cleaning freslgatables was reduced a tatol bacteria and
salmonellaspp in range 6373% and 6670%, respectively. The solutiofSHsCOOH,
CeH100s, NaHCQ and NaCl were less effective tha@MnOafor reducing a total bacteria and
salmonellaspp. In addition, the black and blagaihite colones were confirmed to be
salmonellatyphimuriumandcould resist ethanol 6% at 42°C

Keyword: Tatol bacteriaSalmonellaspp Fresh vegetable, Solution, Cleaning
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AEC = Asean Economics Community

av = Water activity

C = Coriander

CFU = Colony forming unit

CRD =Completely Randomized Design

DNA = Deoxyribose Nucleic Acid

E. coli = Escherichia coli

FDD = Food and Drug Department

GAP = Good Agriculture Practice

H = Houttuynia

HACCP = Hazard Analysis Critical Control Point
ICMSF = International ommission on microbiologicapecification for food
K = Kitchen mint

L = lettuce

MPN = Molts probable number

OD = Optimum Density

PCA = Plate count agar

PCR =Polymerase Chain Reaction
pH = Potential of Hydrogen ion

S =Sawtooth Corains€fi§Z z ym)
T =Test

To = Control

T1= Water(H20)

T>= Acetic Acid(CH:COOH

T3 = Baking sodgNaHCQG)

T4= Citric Acid (CsH100s)

Xi



Ts = Potassium permangang&MnOys)

Te= Sodium ChloridéNaCl)

TSI Agar = Triple sugar iron agar

WHO/FAO = World HealthOrganization/Food Agriculture Organization
XLD Agar = XyloselLysine Deoxycholate agar
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2.2 nhgunaE & 9 BZt [ YT O0BYTET

W [ Gyl t D2 (25449 0FBY HBsI UZGagUTFB Salmonella Typhimuruim
QUI XY@ AYZBORa (I UAz@BaAY D OG0 21 DFBA0Irwdyz 0z
Yeusl Tizdr 02 z g8 2 ¥ DBI0gSe d Y b33 YE WYy (NaOCI) 25300ppm
d vy A B b WyNaClO,) 50-300ppm Z ¢ $izdYsasz 8 Zev M&sz F8 Uit £ pH
4 QFFFTo($TY® d VY ZTBu® 30+£2C. GQF [ $ WY z Gy al VA [ ¢ NaOCI
25ppmY Iy [ @Y [ ¢S Typhimuruimo®@OmpEUe © [ &Y8 3.77-4.1890g10CFU/ yBYRS
Q Y 1100 [oBEiEPQZ FaEd Y ZWEYHI B0 UYgla [ Y& [ NaOCI300ppm Y |
TZPQZ FBE ByBBUMWPYBIR [ .Uu [ Y& [ NaCl, 200ppmd ¥ 300ppm Y fy [ Y&
t U § & Typhimuruimg © [ & d Y A E30p099.85%d Y 00.45% 0 [ Yrid. z D &8
z FBYB XBuB I @B [ WY [ S TyphimuruimI0PEyEAYEaSBz 8, S 1 @B [ WZ
98 80 0% y TETP 10ppm @ U [ U2 z (iBBUEL £ pH4 O 2 DRz FBIYBU Z
YBUB( @8 [ TFOB S Typhimuruing @ [ &Y@30PEP, dtghuly [ £8 S Typhimuruim
Q UE3tEpt 285 | BEWRYBR [ (A Y ZZPZ FRyBEBT. Preechaet al (2551) I0F
FTIWBBE:64 AZEQUDTUS b TDO U yd ZEZ108UDMIYU 97 GAET.
Qatrssrusy0vzudayerpauga®t ColiformsyBZY® UZEt S9E 1.100 MPN/SW [y
d Y ZEscherichiacoli yBZY® [ BIPN/SW [ &t $9E 100 BIHY ¢ BSUTAET (90.7%)
ay 24 GpRET (45.4% O 1 YWE. YgUseusez@Ba 72 + AV Alisteriasp TEMLL b
YZFB0BE Y (YU @S & L. monocytogenes § (T Salmonellassp. @ U6 GYAET (16.5%),
Vibrio choleraenon O1/non 0139 U § U4 GYAET (14.4%), L. monocytogene? G¥AET
(2.1%) ad Y Zisteriaspp.47 GEAET (48.4%). YgU Shigellasp., Staphylococcus aureud Y Z
(DB MOt EIVE & ¢ (VGGHn [ OBB 2 § 1 Oy (0 26T Bt B7F6 (L5 E1EVa
t [ BB M3 Py EE. coli, Listeriasp d Y ZFpt b WBISSLBBGI 2+ OP 5yEIEYT

t15azze0Y@ T8Y z Oz Bas 1 WAyBORDt 9iyUz 06 Y& YZ0ZT 2 ¥ 1Ml M3 UGG 6

~ - ~ o~

12



aYpUlhy QY z GOT z OF &TH 4 [ &1 ZPaglt iUy TET 0 DY UFYE M9 U
40 OyAET. 3 1 UsyAmpToBuias  GowpUT 2 FET @ Y o UEYET 10 G@AET
Y9 yBs Y I @@t bS. HvittingfossS. Weltevreden, S. Agona, S. Rubislaw, S. Conéals Z
S. Amsterdarvar.15+. My&UNE CUFo $ T 4 [ UB6 § (TIHETP 100%Q © [ WY z Ti®
Z@0eUt Uy OB QuDY LE 6 YI @ d Y 5. TyphimuruinATCC 1331108 g U
7 logCFUyBEB Gayelfo $T% Zi [ uBE § (THETP 100% Y Iy [ ZPagol Fg (1 Pz T
TpHpAVF99.999100% (i [ ¢ @Y (5 U b YgUUFe 2086 § TIETP 50% GETQTPY I
Gl ¢UOoUmBEfy ay [ BEBI0OFYYE S. TyphimuruinATCC 1331108y VFTG [
9 & 1 GOWpBUe UYT4 T DB ca3uE 032 2 Ygy A Y H3Y7228 (s e
iGEHEe U X8 YO ([@.856.34 lofCFUSW [ )ys [ aFgeY0h UFr T 4 [ iBBY [ y
TETP 50% Y iy [ ZPag00 ¥g [ Dz HpI0F84.3799.95% G [ ¢ @Y 1 1-30 U B
§ 1 ZPagl0 Ayl Dz rpAygTRsaET BT 208, o U D 48 [ dFg URBGIH Y Z
t [ FBY Iy [ ZPazU0¢ D 88.6747.22% DCUF d Y m&yBHe U 8 [ aBku(1.3
2.2 lolCFUSW I )yOlFr T8 Zil U0&E § MTIETP 50% Y [ Wzgagll F8 1 Pz Hp
S. TyphimuruinATCC 1331130F100% G [ ¢ @Y [1 U iR T D 248Fg URs&Y iy 1 U
Z80g0A0f B B550% Q @Y [ 1-30 U abs [ ZPaglU g [ Dz et TS ET D8
Tz03 AYZDEUMEOEZ 2 ¥ [ @BIOE @ UTaZzzeUuBas [ UONBUT 2 HET (

d DYy Afg UFo $TE Zi [ aBE Y (TETP 50% MWPDY 120 ULEBAES [ Py ¥z U
(Y EIECTRETId PYIAY 2 T D 28Tg URESAECTHET 0 @Y MRESE. § [ Hf
0@y z & 1t0ZYBWBA Gd Y A [ ¥z BgBT 2z TS. TyphimuruinATCC 133119 UEYQ
4 T8 (e 0308Tg UFr 3T 4 [ UGB Y (TIETP 50% WEYDY (20 U 0BAYy
BiHgd Wi O4C o DY 17 98 Y iy [ ZPag00 Fg 1 Pz HHA0FL.231.93 log/
SWI @ UD 28 wWaY z ¢ UBEY iy [ ZPGgU0¢ D 1.231.93 loghw I .yYgUIZuH
BiYeg 8 Wi O3P°CUEYETFpyS | WHCMI Y TRU [ Y DY [ dGeTYEU § UBRy
$YEs [ Wrg URE. ¢ [ &GS 1 YBYN A O HEHEYEUF $TE i [ €l & UR/ iy 1 O
Zg0g00 Zg [ Dz HT @ © Y BORBWETUBSudsaichon& Nanthawa(2009) J0FBY |
OXGue! Tz ORGY [ £0z FET6W8 d Y Zd P b3yt zy © Uodul ZPag00 &B
y [ Pz Tsalmonella TyphimuriunBy 6%z z Y [ .o © [ WAY z AydeT y IMTIPTP
T z Ut t b CHsCOOH 2% CHsCOOH 5%, CeH100s 2%, CeH100s 5%, NaHCQ 1%,
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NaHC02%d Y TPy 10, 153 Y 80 Ufued U% [ ¢FP X8 [ BEDEIE 5log CFU/
SWI.yidf [ &1 WY z Gy URNB: A Y ZDY o&Fg § [ wWaY z ¥ iyl 020 B
y [ Pz TS. Typhimurium 30g 0 8ETSGTBYBE ¥ (Yt Ba [ GROY DeByg (p>0.05)
Y& CHsCOOH 5% ¥ I 15 30U fabd Y ZLeH100s5% @ MY [ 30 U MBY Iyl UZ§
UZgl Dz TS. Typhimurium F0gDYbayeV F¢T 4.164.76 log CFUSW [ ydygufb
t § 1ayi 8ersda 1 GROY Degpl v (Ygiwa [ GROY 2 88ylg (p<0.05) didETo B&y
i [ GHCOOH 5% M [ 30 U nBWeZg g2 7 § [ BEYBOF [ B%Ugt . VU
CHsCOOH 1%, CHsCOOH2%, NaHCQ 1% d ¥ NaHCQ2% duylgY Iy [ ZPhgl0 X [ U
S. Typhimurium30@Bu Warapaet al (2010) 305 Y1 Um0 &1 UZY8Ba 6l U Tz TURDEt ¢ hy
0§ OHoUs1 Uz@UzYel U Bt BZF6aFo @ aYZ Escherichia copUuitig. UFIBt GG F
QUsIUa@yzuUzsztuyb3 FZU8 b NaCl 50 ppm,NaHCQ 50 ppm dYZ ol 00ZY(¢
peroxyacetic acid and hydrogen peroxide 80 @ QFF Yl 0-30 Ul 0B 0 yAETH % Y QLB
yla@yzua0zsziysagvzze, agsr0Tly, agzzy0gy avz agzzyvia oUsrUnd
Yz uayg0gETary zsr00ame UTz TOF Bt B2F60Fo GQUUZYB y [ U 4.166.32 logl0
CFUyBYBB a Y ZE. coli 4.195.46 logl@FU/YBYBB. t13008IUYBYIGEyEYIylO
Oyt OBt BZFB0Fo GQUAEYZZ@ ayZ GESIUTI9aGMt QU 3 oUraBaf® It E. coliQ U

Co

§YZ78, 0gs10TIy AYZ GgZzyYra0e GUH YT 1 807 06 URDEt NaHCGs ORI ¢
t BZFB0To GRUGEYZZ8 d Y E. coliQUigYZz& aYz 431 UT1yF0e @lirt QU1 3 ub
al OUZY peroxyacetic acid and hydrogen peroxitieyl Oa iyl E. colioUtiZu ¥ 4 ¥2U8
g GUD YN 1 8006 af Ou®Zs 2 U Oy t BBugE0iSE SBT2TGEYZ28 aYZ agsro
T .9 AUFRZFBzTUEZZzyYI T BWPYBRIIUYE Ut . YgUal OUZYE peroxyacetic
acid and hydrogen peroxid®@oZfgY7z& dyz GgsIUTIyBBySH R Sdzl T8
Tanongparet al (2014 F0EPS 1 UsYAd  § 1ves  GWGNBOT 202+ L BEYT

&,
&

BSe03Z 2 Y [ 103VZ28, 082 7 Gpy, 087 7 U GFFRUGEOZ $Q W0 B, o U

Tpt WA 3 yBE bdfg URY 2z [ OORY Z | (WYQURYEY [ ¥ 2 5BYRBEIGR4 VB

AYOR z 1 OX@ D oy@ily y IMTIETP 1 5 WIigR4 Y8 avpvEz z 8g UR
Yz @ 1 UsyOwipTaBliayeisd 1 0 OyAeT Gl 2 ¢ & U1 0 10yher I0F
ezt BYEETd 8 C 7 TYAET, 2 AYATEz TGy W 8 OGLAET, IIE2 T

14



Ascarisspp. 33 OYAET, ¢z gUT z TTrichostrongylusp 1 GAET, 316 2 ¢+ 0 0 Bhl
GyAET, ITE 2 TTaeniasp 2 GEAET d Y ATE Z + OBy (Enterobius vermicularjs2
GgReT. Zd &1 ZPogUTEEYE § [ YETaEOp URY Z 2 1 URSS: OREY 1 Ta V2
UR U Btgily l gy Zeiiiuy @7 ¢+ VCIOR3-1 46-1 43 Y 3-13 €l [ YrE. Quynh
Chauet al (2014 30§ ¢ ¥z & [ UOWBUT 2z rpaugoPwE Y Zi 2 [ YU ¢ U2uS

'rr!(
Co
Q¢
()18
4
U-IO
ol
=<
5
£Q¢
()18
gz h:l(
i
&
[\ (d
<
b
¢
N
(wy
cC
c
X

0§00z § 0gYZ28, agUR (%
MbTQ METYFY § yB08 GAET. o WighETdyg0pslhy B ¢ ¥z A MFBALESUBW ¢
UBETS [ (FF2STB D (Total aerobic bacteria couptsd Y Z8 tY [ td U¢TFBEIl ZYEr
Thd U UAVS (Traditional culturebased methodsYgUTBET @ @Y IAY Zi 2 [ DU 3
dygeT@mEUBI [ PCRA Y ZOE BETt Y04 Q. 0Qf B3 [ USYAWPYE THAUESUB
DWIBETS [ ¢FfzS$TB DAY WB 6.84 - 8.40 log CFUSW I,y E.coli dygW\g FgT
5.47-6.88 logCFUSW [ yTFET @ @Y (i 19 0yWeT. G%u%s [ UOWBUT 2z BT @ y
DYl zet 08 @I YYTC 55.56% d Y 28 [ UOWBUT 2 hpd 2 1 D01 dyg
(Zet T DB a Y ZTgUTFYB g [ VOTRD: G 2 [ Qaypl YT8 ¥ [ (Fasciold, G Z
85 . 1694% 8a1Ydl 6 . 607 oHuE. Uzst 13 UF SMU0QYZzut FAQWATE 2 Tryptosp
oridium, Isospora andCyclospora ¥ XIBY 747.22%, 27.78% Y 27.78%0 [ Y. 31 U
UGmpUTzTaugapwia Y Zi 2 105 UIs0B g URz [ Tz @z 90 X [ aBpN® (
F0F Umaporn & Walairut(2014) 30p DuibUiXBus [ Tiz F & D&, 2z FETEWS

U

dY&l VZYITOMAX®Q BIUOWaWFFB S Enteritidis @ U 0 X80 iy k 2 Dy
dOEDs 1 Wiy z g URMEY I T B%)AY Dl &1 §8%) URDSB: TOMAX® (1.4%)
Q B [ \WaWES [ tUZYBWiBd @ 2 H S Enteritidisu® § TIETP 2 Y Didt 510° d Y Z
10°CFUBWI .yQ U X80 Zity k 2 DYy EH g U 1i(DB5°C AYFIIES [ §¥Bt VZ
Y8 t0hZBuFo @ a Y 20 X8 8 Enteritidisa b $28 F¢A yWYDY [ 120F¢A y.T
GCs [ 9Bt e U X[ BH S Enteritidis y8 UFUgz@leUV BB aHPEDY [
t [ § W8T ylmBaygusu & ¢ dyl 8ET (p>0.05T 20 AR Ipt B AB d Y Z
TpTA OV O WEY [ DB aim®DY GEU3I U72F¢ y Uy X80 Zidy [
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t 2 DYyBiBURNBt TOMAX® Y iy I WaWE [ (0ZYBmBA O 2 TFHt YoABuEo &
d Y ZFp S Enteritidisu® y ITFTP 103CFUSW [ B)pA0a8BE §1yd G 8ET (p>0.05)
0 280 Zivy k& 2 DYyEGURVEY [ T0@ § (TETP  10° CFUBWI yd Y ZURmSt
TOMAX® ay@Y Iy [ ZgazU30Pes® b & Y 4663 0 8ET (p00.05) U X¥Bu®B [ Ti z ORYE
yY I F0UR [ 1 93 Y ZURDE: TOMAX® Y[ wZ@ugUU X8 [ Tht oA B0 o O
d Y Z@p S Enteritidis 30pP6% @{gWglz w @i 085°C d Y ZDY [ 76 T¢ yTp3 U
Nattaponget al (2015 I0gGY z U XBa6 [ Ti z ULt t (U § OB U § F@iig00 &B
y [ TETEFH Escherichiacold Y At YB z gB0WBUe U%Yz7& alt ofpifo [ 8 1 JUR
yegdE avYZavoyg @ DU0 S WdY z wpTaE0gs [ VTG v 2 1 GOWBU
(Artificial Inoculum) O TFp E. coli YUyl 0 @Yz us1 UZgag U0y yBETES Y2280 U
URpol &1 JUREIEA YA OF DPHBE [ UDUE3UF Uit Uy @@ Veb
JBESpread Plate Technique'® Z [ YB'FH Eosin Methylene Blu¢EMB) Agard U [ U
oTHR EMPHY0 PwiD.0 008 [ WY z WPy UR ! §1 g8 X¥8uBI M QB I Z§
GgU0 X8 p E.coli YE9Ed £ O @ DU, Didt ¢ TR0 P 99% o T D 7
SRy ETRIES X808 1 ¢ 8 [ ZPag00 F8 [ BH E. coli UFYZZE. ¢ [ BF sAUFT
Yzus@Tpat YRz yu®OWBUQUGEYZZ8 alt ofPFe [ & wGEy | WETPUB O SET
S@ (2. P%L0@Y I5PACSI0NLYZUTZBYELYIYTOPTPT 2 UF [ § U050 yb
UZXBue( @ ® [ ZPae0UZYy UG RA tYB z B0pekbyBZ0dt § (Mo @ 99% 22 T
YO kB 81 8%y TETP 10%, 5% d Y 22.5% G [ YrE. a8 [ YBYIZPYE
U I ©1 g8 X¥Bu®I U dYZ Do VS ¥BY Mi%G 0 D mMPORVIYETGE 68 U
t 2T¢ UdpyOgt D 7 (2015) 0P bibWi ¥Ba6 [ Ti z OFADKt  © [ TPaz0U B
y (oA U VYl MESYXIWaz Quy A UF 1 acyzuURDS: 27 D8
tbz FEWB 2 35d Y A4 © 34 YAMIYII®ZGuaz00 g [ tOhAFBuTo G Ug A Y Z
ol 3y FO8I0a5cdty z Dzghgs [ Pl Jol gpdt WX baY o 8 a BIF
ofPFIiGt 2 FEWE 2 $68% y (MFTP 3 Y it 640,60 d Y B0 yBs 08B a Y 20k
metd Doy Par0glt y [ WETP 2V Dt 650 A Y 25 yBEW [ GfB. I ¥ Dy I
Tz281 d&Fep2ULBAd Y 5 0% Wi 0p5°CU bwibgiis [ dFg UBE. 08 [ Wl

Yzayely aAVZ of ;@B s ¥ X3a0¥ F Diys VUGB YoFBA 0 8ETS B
(lt Z&BTg Ut TPYE 2z FEWB z $65 § (THTP 60 yBEW [ ifBaTEH B U 6
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Yy Z8oglt Uy OBt WwABOFYg @Yz B Y Zg0gs [ DI g8 § Y XIWPZ O U
Q @yE@ATe § 9 IIFTP 80 yBEW [ AFFPEDY (5 U By [ ZPAe0 W § OOZFE

0 ¥o @X0Bussagoret al.(2017) 0P PLPWXBIG [ Ti 2 7 FEWE M &S, d IBAP G U
dVy ZPYBT8 [ Tgizu0 Fg | BHET @ OV o UELT 2z s@ps100@Y z @ 03 1 YT
Gy &1 0OWpUT 2 FET @ @Y o UET 2 3yig5.86 logCFUSW I .z [ $ UF Ui C
UgT z aBFTa [y 2 [ GOWBU ayyOhyl YETOR UM Empa 0 puipmeDy [ 5 U b
z FBWiB DEBIGE § IMIETP 70 ppme @Y 15 U upd B U B0 ppm d IBREp U U
0GB Y (METP0.1%e DY (5 Ulbt BY PA0KHz 3 Ulnpu [ OX ¢z T8WB M ¥
08 dVYZ ¥ udddy 5 Ulpz FBWiE MEB d Y 4 BY D TR 3 UBGC
ST YpY Wye & YO UREY iy [ ZPagu0 g Pz BT @ DY i UET z §
F0F3.74log CFUBW [ g BB M &% 5.14 loCFUSW [, WBiAgp i B.1510gCFU/3
W ,43.81logCFUBSW I ,ut BY D 3.67 logCFUSW I ui [ OX gz T8WE ME8d VY Zd G
YBi& U 6107 log CFUSW [ iz FBIiB D& d Y 4 BY D363 logCFUSW [ .JFByBE

g ['Y4awo 1 GROY Desy'g P < 0.05008 [ WY z ¥ A OZEPyEZz FBOB DFs
24 BY DTz FBWiE M#s o [ OX ¢ TEWE MBS a Y Z yWisp GdygD o Y

[ Z§ogV0 A OHT A DY o UET 2

YHEs [ ¥BY M@ U [ ®RC sgsiEs [ UOWBUT 2 THpT @ DY G 2 [ GBED

y I YgUZet G Datigg0Y z a0 Xg [ Uy (OJaOPT 2 HpAVY B g Uz uglr U
UDGIB, z 2T @0z Tz MYDZ Qa Z 1 WDHYDFEYE S YBY IT z (TS
ayz 9BYy@ (2005) OEPSIUs90YzuZI THT @ O Y QUTBYE TEME aYZ JTBE

t
av
Q¥

0SPYBS Yt 1302260YpBY AYZ 0Zze0Ty0B. aGs1U0sy0YZudayeqUabiAETIS
Bt [ 322¢0T908us | OWBUTET @ @ Y I YgUuzze0YpBY (i CQUTBIE aYZ
ITBE At geupUTRYE ZBmyl (2007) IUEDS [ Y& Z[ TFp Salmonellssp QUFP €
UB ayYZ Irss ¥0QUt MUy U 1 209AETusOYBSylt 1802260 5 MybTo U X 2029 T
g X Bt b3 B OpYE OuzuzT, tBazuve FYOUr avyz YBGuzOs. GasrUym G
TH SalmonellUibuPAETFER BBuES it [ 2260y 6TYBt OGZizT avz azze0
WHETIFYOUr, tISETYBBIZUS 2 GEAET d Y ZISD 6Tt BOZUPBL OTWET. t @
Y@ GgyOg t Z0Z (2009) A0¥BYISG3E2 210U aYZ §10UOWBUTZ T Salmonella @ U
z 1 Z 1507208 b Y DYPUN, TBYZZ9@, IVEz52910 AYZ AOyuBYBSYlt (3
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GzzeOywzt (TUU@OS ayZ 4zzeOU@UOs meTaFal UBJZE z UZg Ty Bt @. O@AET
0Zo Qu®Myl Y6 Y dygi s 1 OUGWBUTE SalmonelladYZ (&) EFBYEY(yOldoP
Z&t 0&bay gy O $i2ze00@0s. 32Tt huigy O t 207 (2010) gy 0YzuzZi TH
Salmonellay U z XM yul TFZU8 TF®: Y@ DYIUTETL ¢ 228 aYZz aEp®iqUo O
0SIYBS Yt 13022e0yBZ: TOU@UOS. t18810sy0YZUGTTFH Salmonellg U b § ©
GEWETt EYPUEN S TeUo OYqiiz3n (GgyUptt zUZ (201 130y 0YzuZl T
SalmonellagUz [ Z[ UUBAG EYHYDZOul TFZ208 TF): TENE, Yiuo pUEUI, dOyTE
dyYZz URZyI Vo BDesylt1s02ze¢0yazt TO0TA0S. a0sI0sy0YZzuloFp
SalmonellapUu b oG AETt EYPURLY [ UdyGuECTFBT @ @ Y [ IYYBYU Gy Upt

t 2 0(2016)30pBYIFz8ZIt yryYBial TOROt BZ2¥6 @ Y A10Y@uanUZY8asl teU
08YZ28 a Y L3 ZYNBFBB B O EWeTylt1802ze0ar 02gT, aZzzeUTEOB A ¥ Z
0zze0u&T8 hu9Bsl Usy0Yzat bulET, YETOR URY Z 2 [ YETOpt @ (D & PTIiBT
$IDUWE UOFy @ DUA Y At YreyTzdls Bv. aOf1$$10sy0Yz 0G0 EiZZe0
T¥0Bys VUCWBUT Bt BZF626t 080, (F0Hs U0OWBUZE: dyeagyzze a Y LG
STOYET augYETOg at Y¥eyzaot a0yl yl 02gagUs1 0GB UT 2z TOr bt BZFBI0F
Ztt 0BOTWB 58%.
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K 61.75+£0.77 72.34+£0.91 74.28+0.64 77.90+0.96 78.66+0.58 86.33+0.59
S 70.20+0.68 79.55+0.68 82.97+0.22 86.05+0.22 87.52+0.50 95.58+0.50
H 68.04+0.13 77.06+0.13 78.21+0.59 82.11+0.59 81.99+0.95 87.54+0.95
L 71.17+£0.73 78.97+0.73 79.82+0.72 83.94+0.72 86.25+0.32 94.45+0.32
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C 66.89+0.59 68.35+0.34 76.78+0.40 79.78+0.73 85.40+0.68 89.29+0.01
K 60.39+0.37 64.73+0.44 73.54+0.21 78.42+0.97 82.69+0.48 86.06+0.58
S 67.14+0.90 74.08+0.90 78.14+0.86 82.76+0.86 86.42+0.64 91.81+0.64
Min 60.39 64.73 73.54 78.42 82.69 86.06
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C 65.34£0.97 72.81+0.84 74.43+0.67 79.43+0.63 82.68%0.28 90.64+0.50
K 62.35+0.61 68.42+0.47 71.11+0.24 73.10+0.32 75.64+0.71 80.33x0.77
S 67.75+0.39 74.87+0.39 81.03+0.96 85.94+0.96 88.47+0.53 96.99+0.53
H 64.44+0.01 73.99+0.01 72.56+0.10 80.03+1.10 82.20+£0.45 92.16+0.45
L 66.90£0.20 76.26+£0.20 79.39+0.61 82.58+0.61 84.73%£0.68 92.64+0.68
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C 62.45+0.28 68.35+0.58 73.02+0.33 80.02+0.93 84.30+0.07 90.15+0.59

K 58.02+0.44 61.09+1.00 66.73+0.36 76.11+0.52 82.09+0.90 86.88+0.58

S 64.76+0.66 72.92+0.66 75.93+0.90 82.63+0.90 84.92+0.18 94.25+0.18
Min 58.02 61.09 66.73 76.11 82.09 86.88
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1% Y Iy [ Zae00 g | Bt BZT60To GZ6t i8OS EZZ 2 D US) 99.28%6, 22 T
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C 72.78+0.20 85.08+0.91 85.61+0.19 91.61+0.24 94.90+1.05 97.41+0.62
K 71.68+0.25 77.78+0.79 81.78+0.69 88.32+2.12 91.40+0.77 92.51+0.37
S 78.58+0.12 88.27+0.12 89.37+0.98 95.20+0.98 97.42+0.88 99.28+0.88
H 75.41+0.07 85.83+0.07 87.24+0.78 92.62+0.78 94.14+0.83 96.38+0.83
L 77.06+0.87 86.00+0.87 88.35+0.42 94.22+0.42 95.97+0.73 98.28+0.73
Min 71.68 77.78 81.78 88.32 91.40 92.51
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Of DZ:0t o WH 0BUR), CGEZ 2z Qpy, KOZZ 2 Y[ USUZZ 2z DIH A%t [ §
0z 8BYTOGEYZZ8
Min o [ TWH EOEt Y b UZYBUBI UOEt )
Maxo [ B EZ&t Y b @zYBasiuyY DT

36



- ~

G XIa649 UXGue! Tiz TRBE: d OF DHEE [ DU 1%) 9 § [ ZHagU0 ¥B
yl UpT @ DYl OFYT

YDE y IMOFTPT 2d O F pmBE ( DU O
0.1% 0.5% 1.0%

Uu8EF e d¥e UEiF e d¥e UEiF e d¥e
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K 71.73x0.90 77.70+£0.78 82.69+0.46 86.87+£0.87 91.28+0.22 92.35+0.06
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Min 71.73 77.70 82.69 86.87 91.28 92.35
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Of DZ:0k o WH 080, CG¥Z 2z gy, KGEZz Y[ BY B03Z22 DU

Min o [ TWH EOEt Y b (UZYBUBI GOkt )

Maxo [ B EZ&t Y b @zyBusiuy p T

Y. Urigt a0 Dy Wy(Nacl)

Q Us aMY § ryyzrOozydh UFms: aT0 Dl W§tye yBBTg UMDt
d U DIRWYEE Y ITETP 1% Y I y@guiell Zg | BEt YoAse 0%YCI0PE) 0%
t 9 (TOATP 05%, 01%aYZY 9w [ Wy g Y@z [ UG ysB v Z 1 &1 &Fe UR
Tt a0 DUE WYBEYyTATE 1% Y iy [ Zag00 Fg [ Bt BZF60Fo GI0EE 06
Y BUEs&EZ 2 D US) 92.686, Z 2 YUy BORSE3Z 2 Uy (C) 88.7%%,03YZ28 (L)
98%, G%t [ §z T(H) 96.3% A Y 0§77z Y[ WK) 92506 U8y A0J 0T b X [ dlb
46. YgUs [ Zgag00 Zg [ BHT @ OV o UFANEt dT0 DR WYGEYyTAETP 1%
gt 08 BUES&EZ 2 D U(S)87.93%, GZZ 2 Ugy (C)80.8Pd Y 037 2 Y [ K)

82900 UEY A Ud 0 i X I a.11

37



, 0

0/ ZroB410 O X¥8u8 [ Tz d D Dl Wy(%) o8TEEIE00 78 | Bt BZT60T0 @

o UgYQ
o Y Dy 9 (MIRTPT 2 & © B Wy
Y@t Y%
. 0.1% 0.5% 1.0%
GyAET
u8F d¥g U@ g d¥g UElF d¥g
C 64.52+0.43 69.73+0.51 71.91+0.31 77.91+0.49 79.02+0.83 88.75+0.99
K 60.07+0.51 67.46+0.97 68.39+0.98 75.34+0.91 70.20+0.70 83.26+0.43
S 68.44 +0.40 78.52+0.20 75.51+0.63 82.39+0.63 82.86+0.52 92.68+0.51
H 63.99+0.25 73.04+0.28 70.40£0.46 79.50£0.36 80.23+£0.60 84.87+0.66
L 66.97+0.38 75.38+0.30 72.99+.29 81.01+0.20 81.04+0.70 86.74+0.50
Min 60.07 67.46 68.39 75.34 70.20 83.26
Max 68.44 78.52 75.51 82.39 82.86 92.68
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C 65.03+0.57 75.75+0.18 73.17+0.31 77.17+0.62 77.94+0.38 82.90+0.05
K 61.83+0.75 68.01+1.20 69.85+1.08 73.40+0.33 75.21+0.16 80.87+0.13
S 67.40+0.30 72.06+1.00 76.08+0.23 80.04+0.23 82.69+0.22 87.93+0.12
Min 61.83 68.01 69.85 73.40 75.21 80.87
Max 67.40 75.75 76.08 80.04 82.69 87.93
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$i& 97.41%,7 z @) Auigd B DAy @ DU Oy, 1%)a ¥ ABiver F8 (Ts 1%)F I8
YZ290% Uy A0d 00 X[ldB4.12, Z D841 dY ZZ aB4.2. § [ IPaglU X[ U
TpT A OY R U%Z z Ypyldye d D& DHEE [ WOE § ITETP 1% Y iy [ T8
0gUI0RB (Ts, 1%) 94.7P6, Z 2 YT dylgd © DAy @ D U (T4, 1%) 90.15 FBIWSZ [
T8 (T3 1%)89.2%, d T DU Wy(Te 1%)88.73%, 2 MFUBz FB (T2 1%)84.930 UgY Z
dUgim¥Iap4.13 Z DB4.3d Y Z D44
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00X roB412 UX8us [ Tiz OFDEt GETO (%) 0BTEO0EU0 X8 [ DHt oA BT
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ugr s d¥ge ugr e d¥e ugr e d¥e
To 100 100 100 100 100 100

Ta 64.49+0.48 67.69+0.97 64.49+0.48 67.69+0.97 64.49+0.48 67.69+0.97
T2 63.03+0.69 68.87+0.77 70.93+0.53 77.93+1.49 78.82+0.86 86.84+0.97
T3 65.37+0.38 75.62+0.16 79.04+0.18 83.04+0.57 84.08+0.50 90.02+0.80
Ta 65.34+0.97 72.81+0.84 74.43+0.67 79.43+0.63 82.68+0.28 90.64+0.50
Ts 72.78+0.20 85.08+0.91 85.61+0.19 91.61+0.24 94.90+1.05 97.41+0.62
Te 64.52+0.43 69.73+0.51 71.91+0.31 77.91+0.49 79.02+0.83 88.75+0.99
Min 63.03 68.87 71.91 75.93 78.82 86.84

Max 72.78 85.08 85.61 91.61 94.90 97.41
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T1 58.09+0.14 68.74+0.16 58.09+0.14 68.74+0.16 58.09+0.14 68.74+0.16
T2 63.07+0.65 66.25+0.30 72.40+0.95 77.40+0.71 79.93+0.73 84.93+0.03
T3 66.89+0.59 68.35+0.34 76.78+0.40 79.78+0.73 85.40+0.68 89.29+0.01
T4 62.45+0.28 68.35+0.58 73.02+0.33 80.02+0.93 84.30+0.07 90.15+0.59
Ts 75.15+0.37 82.41+0.24 86.16+0.44 91.16+0.44 94.00+0.76 94.77+0.74
Te 65.03+0.57 75.75+0.18 73.17+0.31 77.17+0.62 77.94+0.38 82.90+0.05
Min 62.45 66.25 72.40 77.17 77.94 82.90

Max 75.15 82.41 86.16 91.16 94.00 94.77
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URRBt UEF e afe UEF & afe UEF e afe
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T1 58.27+0.44 63.33+0.42 58.27+0.44 63.33+0.42 58.27+0.44 63.33+0.42
T2 57.98+0.79 64.09+0.96 66.53+1.77 72.88+1.13 70.72+0.45 82.48+1.03
T3 61.75+0.77 72.34+0.91 74.28+0.64 77.90+0.96 78.66+0.58 86.33+0.59
T4 62.35+0.61 68.42+0.47 71.11+0.24 73.10+0.32 75.64+0.71 83.33+0.77
Ts 71.68+0.25 77.78+0.79 81.78+0.69 88.32+2.12 91.40+0.77 96.51+0.37
Te 60.07+0.51 67.46+0.97 68.39+0.98 75.34+0.91 70.20+0.70 80.26+0.43
Min 57.98 64.09 66.53 72.88 70.20 80.26

Max 71.68 77.78 81.78 81.78 91.40 96.51
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Na Cl

ZDBA6 Y&Y D z Fpt YoABUTo CLUBETPQ Uz [ ZRCB3gU d Y Z&s [
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0m X015 0 X606 Tz OFSS: GETo (%) ugFEEi£00 X8 I BEF @ © Y g U

0¥Z 2 Y[ U
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T1 52.16+0.19 59.80+0.23 52.16+0.19 59.80+0.23 52.16+0.19 59.80+0.23
T2 62.05+1.22 64.16+0.01 67.41+0.02 73.88+0.35 78.57+0.93 82.78+0.11
T3 60.39+0.37 64.73+0.44 73.54+0.21 78.42+0.97 82.69+0.48 86.06+0.58
T4 58.02+0.44 61.09+1.00 66.73+0.36 76.11+0.52 82.09+0.90 84.88+0.58
Ts 71.73+0.90 77.70+0.78 82.69+0.46 86.87+0.87 91.28+0.22 92.35+0.06
Te 61.83+0.75 68.01+1.20 69.85+1.08 73.40+0.33 75.21+0.16 80.87+0.13
Min 60.39 64.16 66.73 73.40 75.21 80.87

Max 71.73 77.70 82.69 86.87 91.28 92.35
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