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Effectiveness of 70% Alcohol Solution and Hand Washing Methods
on Removing Transient Skin Bacteria in Foodservice Operation
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Department of Food and Nutrition, Yonsei University

ABSTRACT

Hand washing is an important component of hygiene program for food handlers, Hands can be a source
of direct or indirect contamination of foods with pathogenic microorganisms, In this study, the effectiveness
of hand washing methods and the use of 70% alcohol solution against transient skin bacteria was tested in
an university foodservice facility, 70% alcohol solution is sprayed for 5 seconds automatically when hands
are placed in the dispenser. Samples were taken using swab technique in meat cutting area, vegetable
timming area, and vegetable cutting area: before and after washing hands according to planned methods,
and after being sprayed with 70% alcohol solution after washing hands, The bacteriological analysis of total
plate counts, coliform, fecal coliform of food handlers hands was done. Statistical data analysis was
completed with Mann-Whitney U test and Kruskal-Wallis model using the SPSS program. The levels of
initial contamination of workers hands were significantly different by the work areas(#=9156, p{0.01).
Workers in the vegetable trimming area had more heavily soiled hands than in the other work areas. Mean
of TPC counts and coliform was 897X10° CFU/124cm?, 293X 10°F MPN /124cm’ respectively, but fecal
coliform was not detected. Transient bacteria were removed from hands after washing and using 70%
alcohol solution but were not removed completely. Mean reduction percentage in TPC varied among work
areas and ranged from 9319% to 9499%, and in coliforms from 97.31% to 100%. A significant difference
in TPC was found between before and after hand disinfection (Z=-2.714, p{01) and between standardized
hand washing procedures and un-standardized hand washing procedures(Z=-2.301, p{0l1). Subjkcts using
the hand sanitizer showed a great elimination of TPC(99.45% reduction), but this effect was valid only
after following proper washing procedures,

Based on the results, the most effective hand washing method was recommended as the combination of
the standardized hand washing procedure with warm-water and use of the 70% alcohol solution, The
results can be used to develop hand hygiene programs and training strategies for enhancing hand hygiene
practices for food handlers in foodservice operations,
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Aol dolM AHF T THFQY FLARIL HER
&9 JAL SAFHAAM Y fATE] ZZTPNA F
ZHojoF & 84 F 3luo]t}. Health Department,
Sanitary Regulations, Good Manufacturing Practices” | 4]
© ¥ YL WA A8 TR & MY F
< AF NEg Fxsa ok

SHE & A A3 Eof EAEE AFTY AAE ¥
&3] olsiaty] s MR B2, YeAHHA SUE
AREd, J2e 199 99z FHH X, I F
M HFE 4302 FAE AFUAEREA 7ML upg
2o ZetFe] don, 49EE 25-3059 BUY BY
o £ AEZ FAE Ut wlZ o] HupEe AF
A g (resident bacteria) % YA o2 WEEZE AF
(transient bacteria)e] X314 Hrl F, HiE AF
v AES GAZQ N EY] T FFIL EAST AF
el gols QA AAHA o FRYY 2 &y
BRY B3wE #Re ¢ 3P n4ig JgE §
sy dot AF UAEBEMN AFES dods F2
FY3A S aureus 129 Yo, 199 FEL BF
WA F2E Microccus, Staphylococcus s~ 53]
Micrococcus luteus, Staphylococcus epidermidis - E¢]th,
I3Y S awreust AE5E gAFolAT AA4H mF
B3 71de] B3g AT 5= 4] HuZ 4
AZ &9 FFATS HFE 9982 3A FLA ¥
Y & 4 A4k ¥, g UAFHLZ WEEE
Agg test $4HY028H 298 2 £{e
AFLZ AUAT upgEd =< 23se] 9o
A AAE F Aoy S LU 4FF A
F98 1ol v £3] AEHFAE JRBANG
AE, A4 AEE EHNAM Salmonella spp., fecal
Streptococci, Clostridium perfringens, enteropathogenic E.
coli Shigella spp.o |74 SHHH, T3 AFY F
Foll whet chedst vjA Bo] &of EX3tA doi,

IHEE AF9 AL #HE) f8M= U, 5
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Z EHHY AR FHHE
HupHoo g 2o HRE ARSI 2027 &8
A F 327 BE 2E3I AFdE dotk 1
U & AHA B 2%, A A7 2 AA AR o
9 713d EEHA ¥ A$ A¥EHdE FoEd
I EIHT Y. £ A5AY AL vAE A
o &7t gl HeE2 I4EHA ded” AN A=
(disinfection) o] & HAE F HATT AEAA 7FYe
A8L AAss ALE uHAFE AollE AE ol
& A5 ofHE FHFEoRE 5% A
3% A E(cresol), FRF7E o83 A, 70%
QE So| Qlth E3] 0% ANELEL ol Fo M=
Ae o] gAT, AFHo| sz AFYo] w¢
7] Qo & 2F50 F2 o]&Ho P w7 =
8 ZAfde ggd 79 AdA EF v (germicid-
al hand wash agent)7} A|@Eo] & Ao g o] &
53 9t} I £FZE Chlorchexidine, Irgasan DP 300,
lodine, para-chlorometa-xylenol §& Bl%F Fo] =4,
ol WU A7 Pseudomonas®] 3] 74
EHAHolgly BIHUTLY, 3 lodophors(lodine
compounds) ¥ AMAZF M A3t 2 AeE B
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ANZE & AE Ex 2 9, o Rag 29ARd
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AHAEE 283 39 d7AEE EXZ 44
A A 3‘°“ e 2RVt ¥R w2 AR
d4HE (1) $F tFE 29 (Meat cutting) (2) okl

2= 3}?3 (3) ok HH ¥ FLAY FAol FAR3
< 1%1%9- AL ofdfe Wi wWet & MY
-’F*ﬁ g & F swab YL E HY ANEE AHF
o v E FAE FHIA.

1) & Ay 4%

& A3 Agdde (1) AYEEREWY, EE
ﬂ“@, AHE A gE 49 2 Y Ex(¥F &
F) (3) 0% LF 259%Y A A$+E @8 F
g Addgoz MYy EFYHOE HFE A
£3lo] 2027 £& EXE ¥ S2¢ EE FE9 ¥
FolllE dhgolch MEFWHE H‘-i &S U §
AE F 479 %‘7411 BollA] 3-427} Aol &
AFA ALRE B2 YF, 29 27}1& FEHE, &

£9} W lE—— 24zt 74 L7194 Yes £9
, FEZAA EULE 9 2E X*E}‘ﬂt} o]
ALE 2o 57HA - (1) 2542 BT Hl
JEE ¥ A3 (3) 242 HEE AY (
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AFEE £8 & &E 253E
—rﬂ} :L%*Zl FE ALY F AR BRIATE &
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& AL AT 0% &T L54 AE R ANEYY HEER £Y

AY dide] 22U A8 NEAHY 3X - ok
TE7), ok AE, 27 AAE - AN AFE FY3}
Yoz AYFYEE FAYZ 7 594 F&HA
7t Z9E A AAE 7HA & Ay F
g YA A *13«1 AHE swab WY
ojg3t & A A & A% A & A% FA A
BEE A3 T “378 ]' o vAE
HALE AAEAT AHEFY & EFLEA (Type
K Thermocouple Digital Thermom All QA Products,
Inc, USA) & AHE-3td &8°] % o|FE AFLE
34, 7153t

mlo R orlr

°f; § rir qo gi

2) MBE ¥4

o AE AR AH =7 ¥ A8 FHAM AHEHE
BE 7179 WX E IYEF7(autoclave) E AHE-3HA
121C, 17194l A 1587 7HE38ted BFAIZ F AE-&
Ak Swab W& AHEE HH I AIEE ice boxdl
oAt A8 AHE G F 208 oo 4
AZ &4 oA HA - EFERFF WAFET 2
A Ay 4 - § AAEA

(1) 58979 (Total mesophilic aerobic plate

count) ,

EZF v A (Standard plate count agar, Difco) & A}
23] 35CE ¥ E 37 (incubator) ol A 48217 Hl
ot ¥ A7 (colony counter) & AE3te 18W
o 30-30078 ¢} A& (colony) & AT FAE H3io J
&4 (Colony form unit:CFU)E A28ttt

(2) WAFZF(Coliform count) R -EHA A7+
4*(Fecal coliform count)

#H 84 (Most probable number)§& AHE3s, 3¢HA|

314 (10, 01, 001) AT 3IMAE AHgste] S5,

gas?] A F5E 7] 98 o 2EHfermentive
tube) & AH&-8HTh.

® %3 N¥(Presumptive test)

23 NYPOZE lauryl sulfate tryptose(LST)
broth(Difco) & A8l 35CE TAF 327)0A 48
A7 ook ¥ gas AP FE VIS

@ ¥4 A¥(Confirmed test)



353, 384, #7, A48

Coliformo)} thg &3 NYLEE 4 AlPoA gas
oAdutS2 Jeld tubeE brilliant green lactose
bile(BGLB) broth(Difco)oll AHFFA F, B5CAA 48
A7t jFste] gas WAF FE 71531, AN
{(most probable number)& A3 gF ocoliform +E&
A28t Fecal coliformoll th3 &4 A|geZe &
A A YoM gas FAuEE YERd tubeE EC
broth(Difco)oll M BE st 45CE 24X 7+ g F
coliform® B WY S 2 fecal coliform & A4
.

3 FHENYY

AR &9 2¥gE ¥ & A Fo #BAEE
Kruskal-Wallis one-way ANOVAE ¥43%th o] o
FgEzhd & MY Ao LYAEE #Hualy) 98 v
AE BN A ABE FEEIE A3t X3
Ak £9 25 o7 MY 2 Y5 BE Jd
7o) Aolg %87 $8l Mann-Whitney U H5E
o] &34 b,

el

24 %

1 NSl TE AN 23 24

At
=]

YT RES o ¥Hol dE v4E 53
%74, Enterobacteriaceae, Salmonella, Escherichia coli

B 1. O CHEV| 2 #o| 2MH wo] ME D|ME A 2t

S aureus®] ¥X¥o| 4¥%& Fue BIYd me A
F9Y &9 29% ¥ & AF Fof nAE AAES
Abw B9t

okl ThEE AU F AR &9 VAR HA 2,
EEHBFTY dAFEFE B 13 2oy, i
BAFZE AN AY AEHA godo) okl o
71 A F =Y &9 vAE AHY HFAE Y
HRYH BFFUAFFE 8I7XICP, RAFEFE 293X
1022 77 Vel 259 A3E AW R, A3
W g e 250 Aagle] N E AFE ¥ A
AFe g AL T3 MAFAA Qo] HE 70%
doohol2 AFT & 799 Aasy F4e9 HFAE
EZY9aF5+Y 79+ 7zt 99.86%, 99.29%, 5881% =
ez, A A 100%, 952%, 1118%E
vehgt a2l AE g glel viE 70% alcohol® 4
Euk 3 A9t 7Y #AAZI ¥ ALE HFo
Hol AAF WL £ M AL AHH &
th NRAE & AEAE & 433 HasA ALE5
of 3n, & AHE s & F Ue ol kL
B9 & A7) A AHGAAGA AFE L5
A@gol & AHFwy F EFuHG HEFWHTY
REHUFTY Z2g AolE BHY, HFFHoE AR
= 9985%, $AE BT3%E 2tz JeE EFUYHOE
ARE 4471 1%3% o AHEHAE B AR 4
et 8, AAdge ool MASY FFd o
2 HAHEAE v BW, ERUEFFY Fagol
HFHOZ 4 9908%, WTE 950%2 Vb

Total plate count (CFUP/12.4cr)

Coliform (MPN®/12.4cr)

MEE NM-25F Z28%) AHE MY 25 % Ha@(%)

AEY 1.35% 10 100 0.45%10 ¢ 100

IRl -Ru] -
BE 0d =T glas 1.35% 10° 7.65% 102 99.94 0.45% 10 3 100
e A2 291 %10 2.3B%10° 99.92 235X 1 3 100
ST HiAE 291 % 10° 6.87%10° 99.76 235X10 0.45% 10 98.09
AE 1.25%10° 335X 1 N3 1.40%10 @3 100

H HitH2) 2L ===
B =T H|AE 1.25% 10° 222X10° 9%8.22 1.40%10 @3 100
A T 1.04x10° 220X10° 9.79 1.20x10° 3 100
ST H|AS 1.04%10° 797X 10° 99.24 1.20X10° 3 100
MY 2lo] HlE AR 437x10° 1.80%10° 58.81 090X 10 0.20x 10 77178

1) B ALRSI0 X7t &F BAR § 2 @2 588 ¥7c Wy
2) HIF2 &% UE SXIE ¥ 27/0 SHE BOIM 3-4%7t 7E Uy
3) Mifgel BRRT : 24 B5C, Y 70C

4) AS: ClABAR 18 XBAR ¥ 5522 BAEE AHBH 0% UF
5) CFU : colony forming unit 8) MPN : most probable number
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FAAH & ARE 48 0% ¢F &

@AY % 252 2F A B4 A7 Fags
AR 2 AT 250 ©E o Wy vady
A EE 2T ) EE UF ) HEE Y5 ) HEE &
9 £ME Jebdov, Fagd West 973-100%
2 Jehirh olde] AAdAM 24E ol ddd EE
AAEYOE &8 Y F &3 Wl vAE
AAAN 71 EAFHHO| L, LATI AE A Fol A
A3 glol 25T e AL vigHAA R AR
o AZch

oBHE MHY F ARG FAbste 2l &9
AE FA 23 HFAE AR EEHRTTE
301x10%, AAFZFFE 643x102.8 Z+z Yelth(E
2). 9 ¥4 A AAAAN FEHA I3
o 259 B34S YHEY ALY R AYF 2E
of JaAglel MY % £5S ¢ A AT ¢ B4,
a2 AR Qlo] vE 70% alohdZ A=Y
B4 A Zaed HaAe EEEUIFT Ay
£ 72 9909%, 8840%, 88.79% % ENR, thdwe
A4E 100%, 9542%, 10%2 eyt & A3 ¥
258 A4t Ha5Y BAEEY EEYRISF
1069%, WAFZF 458% © #FEHA2H, ol 94
g9 FAZ2 BAHY % 10~10F CFU o Z2HAch
o] Z#E vlFo] Hol MY % 25L& A AT
ALEATL 7P F2H, ok ©EZ] AYde 2
MEAR glol B2 70% aloohdZ £FT & AT
Thh e A2 E(5881% vs 8879%)& HHEH o
T AY R 2% A9 &9 0945} off dEe #

SA A 3 AAEYY HEaS £

ARt 9 Af7) Qe AlREh 45387 A A
AgANM MAE 5o AdHgle] & Ay F

Fuy3) v g a7y &Y RTsY Aag &
ol RY HIHOE HAE 88%, FAE §18T1%E
Ztzk el BEugo g AFE ¢ 123 o
AA% Ao et Ed MR Aaglo] Al
Ao EH WE AIEANE vys BW ¥FYG
a5 Ao HRHOE 4= §773%, YFE
8908% % UEh} 247 WERT o EFHolx) £
RoeZ Jelyot &3, A3 9 A& BF AY A$
o M7 Z2EE ARAYY 2 AL 2o g o
#H 4yE vRHEY B &5 ) HESE 25 ) ¥EF
W) ESE Y5 £AE ATy 74t vebgt

HA7 AN A F AAA £9 AE HAH E
#o] HAXNE E 3o AANHHEY BEEHAFTE
849x10', RAFFTE 3071028 Zbz Jehgon,
THA WY dAETE AFHAA A HEHA
FUTk A5 EHE HWEY AWy 9 AHs
Lxo] Aol Ay L A5S § A, AH 3 A
$, 3832 ARAAY glo] viE 70% alcohdZ AET
3 A4 Alds Zagd HIFAE EFHRFTY

" ASE 747 9941%, 8904%, 511%E VENGT, thR

#9 A¥E BF 1042 eyt & A4 ¥ 25
g A7t 25A ¢ ARG EERVITE
1037% 9 ZAHUL, 27 34e BF AEHA
g ALoE Yeigth o8 YR FAZ EASH
% 10~10° CFU o Zag Ae| €. o] Z3}= n|#

E 2 Ofxf FCHouttng) 2] Fof £AIA Lol ohE 0j¥g HAt dot

Total plate count (CFU?/12.4cit) Coliform (MPN®/12.4cil} -

HY A  NH- 255 ZA28(%) MHMHH MY A5 F  ZU48(%)
A 247X10° 0 100 0.40%10 3 100
B A =
EEoE =7 HIAE 247X10° 5.04 % 10¢ 7960 0.40% 10 3 100
e = 8.2x1¢ 38x10° 99.60 168X 1¢¢ a 100
T H|AS 8.22x10" 143X 10° 98.26 158X 1(F @ 100
~ . AE 370X 10° 7.00% 10 99.81 375X 10 3 100
H > 2) Pa =
|EEYH Ca B AS 370%10* 1.53%10° 95.86 375%10 a 100
s 25 259%10° 795% 10F 9.93 120X 10° @3 100
T HIAS 259%10° 521 X1¢° 79.89 120X 10° 220%10 8167
MR glo] HiZ A=Y 314%10° 352X 107 88.79 0.20%10 a3 100

1) HI5- ArR3l0] 20kt &F BAIE & 32& §2 583 ¥7c= Uy
2) ISR 2§ US X2 § 87\0] $HY RollM 34X HPE Uy
3) MMse BRRE : B4 385C, 4 70T

4) A% C|AHAR 18 READ F 52T BASE YES80 0% ¥R
5) CFU : colony forming unit 6) MPN : most probable number
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#3373, 38R, 77, A48

E 3 SXII0| MA2IRY Fof £MY W T2 D|YE HA FB

Total plate count (CFUP/12.4c)

Coliform (MPN®/12.4cif}

MEE MY A5 % ZALE(%) MHE NN A2 % Z428(%)
5 ) AEY 334x1¢F 1.25%10 99.99 145% 10 G 100
EEUY = H|AE 3UX ¢ 160X 1¢? 99.95 0.45% 10 @G 100
Y49 oF 35x10 1.00%10 9997 6.80x10 3 100
T HAE 3.25%10° 103X 10 99.68 6.80X 10 3 100
Bho N A 257X 1¢° 575X 10 91.76 260%10 3 100
HIEELY = HIAE 251X 10° 1.06%10° 58.75 260%10 @ 100
~ AE 245X 10* 1.75% 10 99.93 215x10 @ 100
M HlAE 245% 10* 5.48 X 107 97.76 215%10 @3 100
M glo] BiE A=Y 307X 10 1.50% 10° 95.11 235X10 3 100

1) B AIE3f0] 0E7f £8 FNE ¥ BEC §= 5% BTE UH
2) HISE &8 2 SXIE F 27i0) TN BoIM 1457 4TE Wy
3) MY 4o BREE : 24 385C, W4 700

) AF: CIAMAR 13 TEAIZ $ 557 BAEE YHRTY 0% UB
5) CFU : colony forming unit 6) MPN : most probable number
o] Bo} g9 o} o] ¥ ARG FHA A ¢ w3
M2 A3 9 2% 3 AL AF Zh £330 71
2 Fkoo, MAAA glo] viE 70% alccholZ AFTH
o ASE ¢ F AYTFEH v R AFE FA &
7t Hojten, AT s AFEU: o F& FH
& Ueliit A587] A AAdANN His 22
off A#giel & ARy F FFuhE v EEuY 7
o] BEEBFTY #Zag Ao HY, HFFHoE A
AE 990%, FAe 8855% 2 2zt yehy BREY O
2 A3 397 13B%AE o 72238 Ao vy
o Eg, AFuge Aaglel MFee FHA wWE
AHEAE vZs BE ZFURFFe Zhgo) ¥
FHOE L4 7935%, Yre BR2%E YU 24
7t YEEn o dFelA] E3 AoZ Uyt E
3 OAH 2 AEE EF AN A4 AF ZAEgE A
A 2 Ay 250 B o wyE viysEy
EF 24 ) EF YF ) HEFE Y5 > HEF 259
EME Age a7t Jebst,

FYPR N4 & BEHo e MAEY 5
2 BE¥o g Fo¥ AFAG3 uHEAqA
SAElE AYAY && Yo E 4B $XE ¢
ol A3 £ FFE HEUAY AL HA =27 678
loge CFU/g, AZokAEA 597 logw CFU/g, AZA
628 logn CFU/g8 %02 Z2HYX, v EGA
Me 34 531 logw CFU/g, HEE% 595 loguo
CFU/gd BEXE Ht A4xdes d, 84, & 7
g OF= AN b 2ARY 6%, 0%, 5%,

240

%% HA&=HAY dZFH S aweust FEFHA=Y
53] &, % HA, ATFHAA AEHAD, Bryand
McKinley'" & roast beef& A4tste FYHLEY &AM S
aureus® EE&Acy E73%

B AFNME Deweit®s] Bigh A AAE B
Aok A7 EE So L9E AR FAE £ F
9 7fo ok 9EE FAA(897X10° CFU/124cm’)
Y A7 AAHAA(849%109) ) ok A (301
x10, WAFEFe] A4 ok gEe AY(28Bx10
MPN/124cr?) > oFd A3 d(643x10) > FHA 127
A2 Y (307x10) o BEE 2o 4F YEE &

o 298 9 FEA o7k AR & F9 24

A7t 7MY B A0 Urg AYTA obl OE
£ AL &9 9@ 2%o] Wsle) e AYBE
o $271 g4 e 2o2 ARG

2. NNgE R ASO ME ANRL BN

AR, 425 AR AFF LT g F9 A
A ZHE AWB7 48 E 40 FFET7 BAR0
AHeHEZ 9712 W7o AolE ASH AHE Al
Aggch EEHYTTY Bage FAFFE 005 o3
oA MAYHEEZ FFHQA Aol & B2
=17466, p{005). &, BEHNFH(2F) ¥ 25HYo] 7
o A A 7HF EFFHA (A E 100%) 22 el
B, 1 9o E BF AHMSF) ¥ 45, BFE A3
(BF) ¥ vAE HEE AY(EF) £ 45 vEgF



BYNEY & AT AP 0% LF 2FA AHE R AAYHY LA $4

AY(EF) F A5 EF AJMF) F H2E HE
F AHYF) F HAE HEF AYRF) FuaS
TOZ A7} ZA2HUOH wARe g &g M YA
% AeoA AFT § AL Yt

oj4e AAE £¥siH, 79 AAA ¥ EHFY
e 248 o]fdle EF AAHYYEOE & 43 ¥
A25E WYgde Ao Yegon, E£§ 70% Alcohol
of &3 A%o] Fo] AAHo AAH|AN HAF AH
FHol WHHA G ASdE AFHo|x XYL ¥
Aol B3y Qi) o]y § A= & AF5AV A
o AA EFFHolAT & ME WYE UilE &
glon HTA] v o] §¢ & A3} Wasojo} §
th= NRAYS A 4& Feys o

Stiles and Sheena”& 3}8FE ] ALE-E & AFAT
& AFRFER 2 WY, & 23 2gAse wE #
o] AAEH ezt Us A2 AFH3YC. ol
EE £ dFoME Fa FAM A2 Fo
ZAbslE FUYS U AYFDE &9 29%
2 & Ay Fo FAEE Kruskal-Wallis one-way
ANOVAE %3 #7387, £9 25 o A43uhy
2 M FSFo] E FY7He Aol Mann-Whitney U
A5 g 58 $H3o & 59 AAlsd

A7 w2t EEHWFFY LEFEE ok o
7179 > 7] AAFY ) o) Agrd o2
FAFE 001 o)FtolA FHOZE #A JePtTHrt
=9156). &, ZAAYFY W&ol wat &9 LF=HE v
HES FAdE Aozt AN o9 2 AAE of
A e A9 SN &9 Fo A% 29F
A Jebd 232 g g

AATFIHER & MY F 79 #LEE AHE 2
3, gdM NG Fo 27 LEESY 2L £MY o}
A HE7IFH(9499%) > 17 AA2+Y(9433%)
okl AYTLH(9319%) £22 ZrHALY FHU

Aole gt &, 27) 79 LA BE4E A
Y ASE E% 79 7Z4ag0 BA dehb: A%

BRov fo3q Aol et gt
FAE0 ddslol 249 o1 8E ARE EF F
gata} 0% LEY LFEIHE AWEYH I BFH &
5 HEE 945%, Hla% DL 220% § 25 2
28€ Ho &F R n2} o 725%9 Fol§ HA

I, ol FAFFE 0.01 olsldlAM FYFHY RLE
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Vel THZ =-2714), &, YA & HAuyEe A
FHLo B &off Ao SlE URATY BAE A
thEA|g F9 A% AAE dAMe BEREH &
Eo] yaigojo} gt N F"E R F& Ao
t} Kplen & Andersen’& €9 2EAZ 70% Ethanol,
40% lsopropanol ¥ Alcoholic chiorhexidine(70% )& &o|

B4 HAYE X 3 %0 GE BREEET0 24§ Kol HS

> 2 _ W A2E(%) Chi-SquareZt)
A 100.00°
QDAY 4= A

EEUE T Has 299
TES) AE 99.83
T HAE 99.24

2PN LE 9.10 17.466"
HEZYSE? 7 B2 84.28
S %223
MEDA glo| HIZ A=Y 8090

1) U5 ARl 2%t & BXIE ¥ E2= R S Y7 4y
2) HIFE &8 U5 BAE F 27|10 AT BoIM 34X B7= 4y
3) MH o] WR2E : 25 385C, W5 7.0C,

4) A% CIAHAE 18 XEAIZ! F 5X7 BASE YH8E0 0% YF
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