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Validity Periods of Sterilization Products:
Focus on Packing Materials and Storage Environments

Park, Hyun Hee" - Lee, Kwang Ok?

DManager, Central Sterile Supply Department, National Health Insurance Service Ilsan Hospital, Goyang, Korea
DProfessor, Department of Nursing, Sangmyung University, Cheonan, Korea

Purpose: The aim of this study was to provide a scientific basis for shelf life and re-establish the shelf life in a hospital
environment by investigating the validity periods of various packaging materials. Methods: We selected six departments
to store sterilized items, prepared 482 sterilized items, and stored them for 12 months. Each sample was tested using
a microbiological culture in the laboratory every two weeks. When the result was positive, the sample was considered
contaminated. The temperature and relative humidity were measured using an automatic control system to investigate
the storage environment during the study period. Results: Except for two samples, which were positive in the 22nd and
28th weeks, 480 samples were negative. The temperature and relative humidity of the sample storage area were
measured every week. The annual average temperature was 23.6%+1.6C, and the mean relative humidity was 35.1+
15.2%. The cabinets used in this study were the two-open and four-closed types. Conclusion: This study confirmed the
validity of the expiration date in a hospital environment. Based on the results, the nonwoven fabric remained sterile for
more than nine months. No case of contamination of the paper-plastic pouch packaging was observed, owing to the
microbial culture for two months.
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717182 BE AH 2 UM AR F5= ey o
o] oA AA| Bt S AR F AN H= %
7o uz, el ul-g el ok WA A 7E QI B3 &
Ako] A 7 B oA AR5 = BaEEol LEEHUS T
QA G o) 713 2 Q91 0] H A (Kim, Kim, Park, Park, &
Choi, 2001), o]= A 29] A& A|5kA| 4 Ertoly et EL gt
A L9 71, & =H] €] o2 ZAIE o] A7
A0z A A Qioh kA BaEEFo &30 Hee
e S uge] SHoA vl Fas)

FAE ARY Y8777 T EF A E A
£ ARGt TR 3 HatshA H, owg ioliﬂxl
dl, 22, Bat BF 50l 25 S L =AY Hs=
gfsto] e E)=d], o]t A= Bt-S 5]-83foF 5} A
& A B A7) Het A E A fAIsoF g
tH(Ling et al, 2018). E3t AR o) b2t HA-EE 2] F-a7]7t
o] Zfo|7} Q& 4= Qe B 2 v Ao whE A A% 2N E
Adgstoof gt} BatE&2] a7 Tt A E7 A2
T U2 Aol 7Hysh= 7Rt e =, AdEEo] A H =
T 4= Q= FHA AI7HS QJu)slH (Joo et al., 2003). &)= &
RG-S ofstHEA AEF O QI3 u]8-S As] Y8l
A B EEY Fa7IihE & A4 sh= 2 o] F2381tHChoi,
Kim, Park, & Jeong, 2019).
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Steinhardt, & Olesen, 2013). Bw-E&9] Fa7|7F2 A S
A o] weh 2 Eojof shn] 59 2R, B e,
olF, Aol w2t Bt AHE wHshe Abd2 &
99 mhiolut 20| SR S T = H2 S,
S719 A%, 371 i) Aaele] kg Sol E3HErthSon &

iQ =Y

o

L= g
Yu, 2014). o] 23t HFEE ] §E7|7HS o A= A 7]
HE s Helste AR TR EE S st

o}, oA ZA o HA E| (Centers for Disease Control
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a9 BA=6RY ‘6‘}_1“_7 A e EE TP A ERS 2
FINYR TP Yo, A BT 77t 522 U3
A 489 a7 7J°ﬂ gt A7t g etstA ghot 2] ¥
Fol e FE7IZFAHES] Fado] tiFE L ek
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g9 WA P SR AR L et Slat
ZAtetolc,

53 T2 A Bl AMSShL Qe HES
HFEZA Fool Y2 A (Son & Yu, 2014) 0 2 5} H 232
EAF2527)], B2 £A 2167, Ydl ZAH147) 2 F 4827))

A E ZZAYE AN -, 37HA] g (&, E.O7t
2, ZFLH B E)o tisl 2 271 2] W E= EVISIAL, ol
& A HE, A AR, S5 AFA
24, el I ) WAL S 72 Wi FHAE
o Q=5 25271 (3+246%7) g Al ST

(o)

B 7 ZZANE AR A7 37 B4 (2F E
&, ZELTS|E)ol disf 2 27 9] A& &8k, °1
67l FA (W HE, 2t BE, A AFAEY, 55 %
A=A, sed, STEEEFA) o AL F 63 v FHA

£ 4 Q=2 2167 (3*2%6*6) EE-S A 2tsHTh

EZAE AR 7B 17HA B4 (&)l Hisf 2

B3k, o} 444l BHtel jX|5tar % 73]

WiOFAALE B 4 YRS 147 BEL AT

2) ZHAE FE A2

(1) £2 2 (nonwoven wraps) Z%

sfeae] 4% 729 Yeko 2 © Eejx2 Y (polypro-
pylene).2. 2 30x30 27| 2 F%o] 2|12 FX|(bowl) F

o ¥Ee ¥+ A -

(2) @55 (paper-plastics pouches) 7}

Z=2Zd (polypropylene) i} Z&]|of| AH 2 (polyester)
29y 283 Hd Bre | Folh Az @ WA
ZH o] gl Bt FFE & d7olA= W] 3inch, dol=

15 cm Febd] 92 W WS F o BE WES 9 ¢

(3) Il (muslin wraps) zz
1652 7] 2 100% 44
ofgtoZ e Zo 2 30*30cm0]U1 NET AESlHE
Fa0] gl of2] W Al LS FRSIE A AT
(Choi & Kim, 2004)9]| 4] 57 & &<t ml =] HEE A &3k

FHOZ GA PR E

ong B Ao A= AR F¢ e A= A5k 30
3] MJgFslo] AR8-319 2™, Association of Operating Room
Nurseo| Al BAsh= 7|0l whet 49 28 A=A FA
(bowl) toll 55 YL 7 3 23T

3
F2| Lo} Het- 5 F 4R %%*3— 3714 Eat (&, EO 7}
& STERISAFS] A7
5 7] (prevaccum steam stenhzer)i 134T oA 587t
W#5t9 1, EOZMA HFL 3MARY] GS8 7}A Bi#7](gas
sterilizer/aerator)2 55°C oA 607t B+, ZELH 3=
H a2 GETINGEAFS] GSS67F131D 7k 4t 7] (gas sterili-
zer/aerator) 2 55 of| A 458 B3}t o|nf] EAdEEL
7118 70 AA 9} skt BT A A4S S e
B9 92 Shalstar

134c ol A 587t Btst it
3. HFEF

)%, &
TAd &&= (AR-837, ARCO, China) & o]-§-51o] E2
o] B o) gt L=t £ 8 R

2) 28

BAEES Histe 24 UA9 27, s 2iY
w55} 18 717 A olob ok M AT LSt S &
A 5 32 I3th(Van & Kopinga, 2008). £ Lo A et
B0 B Yol Bo| Y Yoto] BFEES S AFE5}
< #1478 V1 sl 8, Gt 3, A JFAEA
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SFAFNRA) I AFEES T glo] Aol LT 4G
S 2N HE (A, FYEFEFA)oIT
3) BFEE 2GIH

T QDo) TE BREE 0 Poli B2 UR
2 A AHE TR HANA 7 FA I RE BT 5 Y
= 242 FAsT
4. 2L
1) BFEEY T

WEAAY (A E), RYEZAHN(AE, EO 7124, EEAdsto]
), 9@RE TR (A, EO 7L, BEtustol=)o] tat
2 2Fs1%thFigure 1)

2 L%, 45, F10GE 54

A N353 A BB £F, 5% 25 A
FAZNZ 184 6] EL S35t & SEAS A3}
of 23tk HAAe] 49 B o, AgAe B
BEo] £l Al & FEAS HXSIgom E Yo
2 1040] Zko] 2AAI o] 7| Fkgick 71 @ G

e

ShE Mekae) APY ) 3715 ot sfekg Qjulak Ao
2, £417} 7ok 51710l 18] ZAsheh Yot AL
QJ5lo] 8 YshA 5 ol %] (Brain-Heat Infusion Blood Agar
Plate) 127115 ISt TH Yot A Aot e 2adE
= BRI 22 ol AL, 67 ol BRI E
3 5708 Ho| B7] F) 6087 2 WSk A
812 37°C #|9¥7] (MAC-170AIC-PK, Tekid zejohol 4
48|17 FR Rt = 37] T Yokt A=tE ALt e,

Wehe AAstel 17 GAIR 5 Yeknl o2 BashAr,

3) 2H &%

2 5ollA A B EES nAE HARS SR A A
7o) 3 HAE AA HA vjR| Q] EB]Y L0] HEA(Tryp-
ticase Soy Broth) & AME-8te] Bat & 22t0 2 Hy £ |
8BS WAL 35T w7l A 7U7E v sk ATt vl Al of] o]
A 7 9-oll= w2 7F B EA S A A H=, AR S THA
utAH|Z T3] (pasteur pipet)S ©]-8-3] @l 1A Hj X] (Blood
Agar Plate) 9} @ E 7] (MacConkey) vl ] o] A tjulj %35t & 3
o3t o v E 4] o 75 TSI o FAR ol 2
TEEF0] LHE A= 7HEsk ek v o A b vhA e Hat
EE9 v E vige] B 23 HuA FAos A
ofetotz e SRS Wkt

Cotton swab of materialin=482)

v

Muslin—wrapped swabi{n=14)
Nonwoven—wrapped swab(n=252 )
Paper—plastic pouch swabin=2 18}

Y Y

A4

Steam Sterilization(n=170)
Temperate/Sterile/Dry
(134°c/Smin/2 Omin)

EOD Gas Sterilizationin=1%6)
Temperate/Sterile/Aeration
(R B0 min/7E0 min)

Formaldehyde Sterilization(n=158)
Temperate/Sterilefieration

(55%C/45 min/2 40min)

Biological Indicator(20min)
Genbacillus Stearothermophilus

Biological Indicator(Z40 min)
Bacillus Atrophaeus

Biological Indicator(12Omin)
Geaobacillus Stearothermophilus

! !

—

Medical unit Surgical unit EICU
(n=7%) n=7%) (n=7%)

SIcu OR CSED
{n=78) (n=92) n=7%)

v

‘ Sample culture(Z20times), Air contamination rate(ltimes), Temperature & Hum ditv(1wks)

CSSD=Central sterile supply department; EICU=Emergency intensive care unit; OR=Operating room; SICU=Surgical

intensive care unit.

Figure 1. Flowchart of data collection.
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Aa4717he A B SFEHL A fav
Ztolo] o Al7] 3 Bt &S 2] ffske] Al
RRx2 2 g BEL Fa7|7H 37 go] A A1-
2022 59 44 R ¥] 20224 11 29747 67] BBl A 252 7¢
Hog 73|, At BEE IFH BHEFS Fav|IZt gl
Ak A1 ¢l 2022 119 1647€ 2023 29 10Y7}14] 67]
HEol| A 23 714 0 2 63]0f| AA AR E S35ttt

6. AI2EN

+HE A=+ SPSS/WIN 23.0 234 23 (IBM Co,,
Armonk, NY, USA)& o] §3tith. B7#BE Bt 352 2
=, 5o Wt REUAE oL, B G (vt
MEHE £ - H= Z}ol} vk E A} Aik= Mann-Whitney
Ex= X test2 BASATE =AY EHEE FEVIE
2ARSH7] Yo Hed 7|7t whet v s v FAARE A
Alste] Al#e] F4) o}5 g 2ele AR E vl BT

AFA} £4:7]39] 7] 3-2-3 41 ] 94 8] (Institutional Re-
view Board)o]] ]F|3}od, A7 thiA; A9l F o] S X]
o2 v g AP o2 Aoyt W askA| ghrh= At B

HE g

Table 1. The Temperature and Humidity of the Storage Area

1.EZEE 849 2, 58

A EZY] B e S AR A% o7l BEY] Bt
LEE 23594155 Co|QT, BHSEE 35.08114.68 %S
o BFLEL 67 WE 3 9|1} §Eo] 252040.93°C 2 7MY
I, L EATFA] 21.0310.61TCE 71 WA S4 =
At BAESE/H M 52 RAE TS Ed s 3R 4243+
8.89%% 11, 7 Wo H A= O Z X RAIR 26.62+10.41%
Ach Byt e £ - F=o| Aol S HIwE A LE(p <
001), &= (p=.125)2 Ueptth(Table 1).

2. Bd=E i

[e]
OH!

| S7I1EE

BHEF A9 37| dert MY w0 E RA= o
ASR2AR 7 22 YFE AT (Colony Forming Unit, CFU)
ojlen, 7P WA R A= i JFAAL Y EH
SHAR Yokt AEEHA FTh 67 2R o 37
oQEL B 28 CFUR Uehgeh. dstae] 184 44
ol AEE 2 TS T 282 eteollen,
£0 2 F2E QI tH(Table 2).

.EX=E HEY gHE 2, 59 0|2} Hi Y
Z
=

Bt Fejo wiet A EH 22 F =S AT EH, 7Y
N BB WRLELE 2210+1.24C, BIESE 38.70+

%
N

Temperature (C) Humidity (%)
Cabinet type Nursing word
M=SD Min Max M=£SD Min Max
Open type OR 23.17+0.59 20.0 252 34.96+£11.89 21.0 56.0
CssD 21.03£0.61 19.8 219 42.4318.89 33.8 65.9
Subtotal 2210+1.24 38.70£10.97
Closed type Medical unit 24.48+0.48 215 26.4 34.79+17.65 15.0 67.0
Surgical unit 25.20+0.93 233 27.6 31.78+14.50 18.0 62.0
EICU 24.08+1.37 21.0 253 39.89+18.95 20.0 62.0
SICU 23.58+0.79 21.8 27.3 26.62+10.41 18.0 71.0
Subtotal 24.33%1.10 33.27+16.01
Total 23.59+1.55 35.08+14.68

CSSD=Central sterile supply department; EICU=Emergency intensive care unit; M=Mean; OR=Operating room; SD=Standard deviation;

SICU=Surgical intensive care unit.
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1097% A4, A ) 35 HR e 10,3
% 332741601 %tk 4T} 4 5 187 &S A
ol A g0l FZFH A ot vl E4> W ¢l Mann-Whitney
testS AABHTH B 2 % v WA 25 p <.001, %5
T pgto] 01322 & IF 7§23t Aol Q= Ao 2 5
Q15191 5, B vloFaAt Aol gl F 1 7 Kol
N-2-o] &l QltkTable 3).

4. ZYTE 0|8 = tLSHA 21

BHEFY LAA7IE AR 2 Yo s 233t &
A AgE 22 2 3 254 2705 oA mldEol A
EH R, u]AE2 F7FE= Staphylococcus capitis2 BHE QL
R B9 BgEES EO/ A QR B EoH B

T 28FA o SFHTAZAANA 20F DRfIA vzl 4

9ITh(Table 4). B BEo] £ RE BREEo| AL 535
743 67) A B ulgEo] A& EX] klTHTable 5).

= 9
£ AT QA ARA AL Yk BFEE G877
of e A4S RIS Bt 4871702 Belat7] $13h

ﬂ%%ﬂiﬁxﬁ B 2747} 0 d A7]E 2A

B AL R 2 AL el 98] A Ae Lxo)
Asop i AR EE BHgre] LEL )
g A (Son & Yu, 2014; Chang et al., 2019) 2 z}21 3
= 242~272C, H5k 32.3~46.2%%} v|53t ~ 2 S
o2 IRIF YT} B Yejo] B Lot &
E= g s, < 0,9]474] AsA=d, 554
sARY)S] MRy FYEITFY)EY =

=] T
'rrxl" AY=A

Z£5 13, n|RYEL] FF= Staphylococcus capitis O 2 Y EISEEUL o7 L]-E]—‘;b:]—. 32210 A E LZAA
Table 2. Air Contamination Rate of Storage Area
Gram stain
Nursing word Fa(lél;l[%});f;fz; 4 Positive Negative
Cocci Bacilli Cocci Bacilli
Medical unit 1 - + - -
Surgical unit 4 + - - +
EICU 7 + - - +
SICU ND - - - -
OR 5 + - - -
CSsD ND - - - -
Total 28

CSSD=Central sterile supply department; EICU=Emergency intensive care unit; ND=Non-detected; CFU=Colony forming unit; OR=Operating

room; SICU=Surgical intensive care unit.

Table 3. Results of Temperature and Humidity according to Cabinet Type, Biological Culture

Open type Closed type N . ; N " ;
g n=170 n=312 o growth except tor o growth except tor
Variables ( ) ( ) u ) 1 sample at 22th week 1 sample at 28th week =
M=£SD M=+SD
Temperature (C) 22.10+1.24 24.33£1.10 133.00
(<.001)
Humidity (%) 38.70£10.97  33.271£16.01  442.50
(.013)
Results of biological culture 0.6 0.3 0.26
and growth rate (%) (.612)

M=Mean; SD=Standard deviation.
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Table 4. Contamination Results for Sterile Products Packed in Reusable woven Fabrics and Nonwoven Wraps

Biological culture results time (weeks)

Nursing word Packing materials Method of
8 8 sterilizaton 1 2 3 4 5 6 7 8 9 10 11 12 13 14
(14) (16) (18) (20) (22) (24) (26) (28) (30) (32) (34) (36) (38) (40)
Medical unit Nonwoven wraps Steam NA NA NA NA NA NANA - - - - - - -
Nonwoven wraps EO NA NA NA NA NA NANA - - - - - - -
Nonwoven wraps Formaldehyde NA NA NA NA NA NA NA - - - - - - -
Surgical unit Nonwoven wraps Steam NA NA NA NA NA NANA - - - - - - -
Nonwoven wraps EO NA NA NA NA NANANA - - - - - - -
Nonwoven wraps Formaldehyde NA NA NA NA NA NA NA - - - - - - -
EICU Nonwoven wraps Steam NA NA NA NA NANANA - - - - - - -
Nonwoven wraps EO NA NA NA NA NA NANA + - - - - - -
Nonwoven wraps Formaldehyde NA' NA NA NA NA NA NA - - - - - - -
SICU Nonwoven wraps Steam NA NA NA NA NA NA NA - - - - - - -
Nonwoven wraps EO NA NA NA NA NANANA - - - - - - -
Nonwoven wraps Formaldehyde NA NA NA NA NA NA NA - - - - - - -
OR Reusable woven fabrics Steam - - - - + - - NA NA NA NA NA NA NA
Nonwoven wraps Steam - - - - - - - NA NA NA NA NA NA NA
Nonwoven wraps E.O - - - - - - - NA NA NA NA NA NA NA
Nonwoven wraps Formaldehyde - - - - - - - NA NA NA NA NA NA NA
CSSD Nonwoven wraps Steam NA NA NA NA NANANA - - - - - - -
Nonwoven wraps EO NA NA NA NA NA NANA - - - - - - -
Nonwoven wraps Formaldehyde NA NA NA NA NA NA NA - - - - - - -

Note. Operating room & Emergency intensive care unit: two sample was confirmed as positive at the 22nd & 28th week, Staphylococcus
capitis. CSSD=Central sterile supply department; EICU=Emergency intensive care unit; E.O=Ethylene oxide; NA=Not applicable;
OR=Operating room; SICU=Surgical intensive care unit.

Table 5. Contamination Results for Sterile Products Packed in Paper-Plastic Pouches

Nursing word

Method of sterilization

Biological culture results time (weeks)

1 (42)

2 (45)

3 47)

449) 5061  6(53)

Medical unit

Surgical unit

EICU

SICU

OR

CSSD

Steam

EO

Formaldehyde

Steam
Ethylene oxide
Formaldehyde

Steam
E.O
Formaldehyde

Steam
EO
Formaldehyde

Steam
E.O
Formaldehyde

Steam
EO
Formaldehyde

CSSD=Central sterile supply department; EICU=Emergency intensive care unit; E.O=Ethylene oxide; OR=Operating room; SICU=Surgical

intensive care unit.
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& A 235717 HIX H o] Qlar &5
= 37olH F RA RE A & S5
ofd A AR - & FAIE fI8 Al
2Fstal glo] A 7%l 7k =t S EE R
Ag = e A2 A E I 22y Ui s, &3 E-s,
A AFARA, S5 WA A olle 7ol M
Hof glom 53] U He A 2LErt 24.03C R 9
of 2AF I glon i EF B FaTt X7 oS ¢
3 SR A 77k 3ol A5 Hl 2ol B EES Bast
11 Q)= w4 &te] -2 =7} Association for the Advancement
of Medical Instrumentation®] P& =21 24 C Bt} 2kt =
A WEbt AL A== 20~60% 2] AR -9 Well £5t= A
o2 A AN 2yt v g Hgo] B EE
o] 2 oFo] FFE nAA| g2 ALeE BIFl Joo 5
(2003)1 BHEF9 Fud H A7 EHEFY 290l
gL 593t Q21022 (Chang et al., 2019)9] 72 1}of| A
2ol LS 7] A% B EF2] FiFol Bk Al g =47}
g asiria st 2o E Bkl B S-S Ed B E
A& d+t FAE A MAT Bart Y BdEF
W] 2 - Fe7t 2= kol 24 BlojuA] 9=
T EAEFY 2ol YIS AA] e Ao m Bk
o850 371 2H S oAl 2 ET 54 wi A <} Hf
& 27S AEsfjop gttt n| A E M YA BB =S
BF7kstAY o EAshE Bt HEsH] S8l &3] 2L
2= oy, 223 W I} s A of] gt o7t R E st
31 A7k AR o] wo] == A o] Qh(Kim, Lee, & Lee,
2015). AF717t B ST BAEE RO 37| EE
A Yohtet Yohts atefdt 4, Yokt Fah 28
CFUZ 33 A 5 s W 351} o3 5ol
Hjgl 371 Q=7 w2 Ao HHAEY a4 37|
s ST AP AT 4.2 CFUQ vl A9E B Ylch
(Cho & Kim, 1999). BH, Q| 3HA] HESA| 24} SSEd5+
AL Yot HEEA @otth 3 ASA 2T el
oNA Hehtr7t EA Uehd A2 4 7Y S38FY W=t
P v ALz AmHT Yokt GAGelA 27
Tt A T, AR et Sol HEEH MY 371

BEE 7ML 5 YoBE B7) 0 ARE ZHAA]7)E Het
o] A|A]E] o]0 FEH(Cho & Kim, 1999).
WPEEY §E717 AT Y 2 o T Aol A
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e

ojef FA sz =)o At AH| A= 55755, 98U (Kim
5 2001) 67§14 (Chang 5, 2019)7}A] t}eFsiA] EL =L,
=9]9] ¢ FAZ A= 1A7A = Bt AHE AR
t}(Webster, Burridge, & George, 2003)2t3l B3 5}%iT} &
A Ao A= 225 A o] Al o 2 245 AR 2]
T VoA mjEe] A& AL, 285FA4 o) A (SERF
Az2d)o] RaEd FAZE ZHFNEO 7ML B =F
7oA Bl = o] HEE et v]8E2] FF+= Staphylococ-
cus capitis2 o|= 71 t A Q1 Q1A AFH o2 Htk FA
o & Bk 2hy, o]Fat 7] Hij A o]4] 3 59 ofF T
T =AM A L AUA FESHA 4517 ofFH &
9] 2 A 7Hs S S8 A" = ik

AT Y B FAER TSt BT T 2
& 59 dde T Aol L, AET HEg AX G
E HEI| A7 T HA Ao A HH el Hd e
Fa7IHE @A 9 oA el AT = QS 1L
e 4 Ut Eat 3R E TS B EF-2 AP A (Choi
& Kim, 2004)9}+-5 A8HA & 71797l H o] Ad Al FF-E 12
NE7HA] v & v 23t 67]) A B njEe] HEEA
o)t B Aol 4 = 67]E (Puangsa-Ard, Thaweboon, Jan-
taratnotai, & Pachimsawat, 2018), 127]] € (Bhumisirikul,
Bhumisirikul, & Pongchairerks, 2003), 247]| ¥ (Barrett, Ste-
vens, Taranter, 2003)7}2] n]A&0] A& X ZFrchal 3+
t}. Lakhan 5-(2013)¢] Aol = 2470 5 e85
A o] S EI X Q3L Brusca S(2012)9] QM E B
BEE Hatdt &30 3070 F¢ Tt A H L, Webster,
Lloyd, Ho, Burridge®} George (2003)= 29| 7|7t &
oFEF BE| 1507)9) AFEE F Vi Tgo| shElo]
A= AL, B gto] AYSHA| et wEhA Bt BFE
Zsto] Bat gt 2352 ol A9 12711 Y= He = Q)
€ Fa7IE AE AT = e 2A7HE R

BHEFY a7t A2 AEH o2 T AR A=
H] 59 H]-§ 43 7T g7 B8 wolet 7198
Atk T2 2 Aol A & - F o] 9ol L Hofl P HIAI
< BN S, BdEE HE Bl 5 € 8 A
+ A= =Tl F=Foll= o FAIF o)L A A Al AT
E7RIHHE A2 B9 B R a7 S P He
o] Bpgsithal #ot. HatEE2] fra 7|kl et A2 7)
gel AAEAe favIzel deke] A7) (Mayworm,
1984) 0 of2] Ao A] o] o2& Aol Hgah= 2] of
ARe] ot o2 o] & @A 5| A-Est=T|




ofel o] glo] oba] Tl = A4 ¥1x) ok Qi

/31-10]1:]-.
B A3AnE 233 B o), AR g FH e TS 246}
I EAEEY B g o] =AY 9] S-S T sh= A

CR2RE SHE ¢ e Ao FRE A BdEE Y
A7} Z:H & 223511 LEol S5 PR HAE I Holt

A =St HAEEQ L FA7] G v A] et &
T °“:} ol FellA AHdEA Fa7IZE B E 88 &
Pl e HolFe] 7 EE R S0 B2 vl
= 274712 4= A& Aol

Vi

ol
reor

2 7= A71= 2 S LlA ‘Q*l?’} Fd=EF
FazZ|Zo tigk 9= A7 e B EE a7k
SH2| 7S vhdshaL, Bt a7 B S A AR
O 2N HatEE e M2 vl SAE Haoska #
o] 284< T3] s A== ot

Ao Aol wpet A AL (LY, FA 2, EHFF)
e a2 dSHEdeY, 7E F 1U}E}$}
ol thE= L ste] Bt Ao thet 4 Aok rar)it
A ﬁﬂ*ég %7‘4 5t7] 1% i/‘}“‘?ﬂ %35‘ RNOZ A}
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