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ABSTRACT - The rapid development of biotechnology has increased the importance of microorganisms or their
genetic information. Thus, the Nagoya Protocol on access to genetic resources and the fair and equitable sharing of
benefits arising from their utilization was established, and countries are working to secure industrially and academi-
cally useful bioresources to deal with the agreement. In the case of Korea, because 67% of bioresources are imported
from abroad, we are required to secure domestic bioresources as well. The number of isolated foodborne illness-caus-
ing microorganisms is predicted to invrease based on the incresing number of outbreaks of foodborne illness each
year. Consequently, appropriate long-term preservation methods are necessary to secure the isolated microorganisms
for the purpose of research and resourcification. Therefore, the long-term preservation methods for bacteria, fungi,
viruses, and protozoa were investigated in this study, from domestic and international bioresource banks, and the func-
tions of the cryoprotectants were reviewed and discussed. This review should be informative in the preservation of
microorganisms and contribute to the development of biotechnology.
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she & ARl SR B ol 8o G WAl HIAH. ol
&t A ZA=elde g, EHoR {89
A AL E SRty oty 53] el A=A
AR T 67%7F el SEStaL 9lof?, dle] SEEE
G571 S8l =7H, wRA Abele] Ak gRrt 8
TEIL Sl

el A HHom AFme] WASAL NI, oo wE}
Hf Aes dFe S/ JoR didn Sl s
AF A M = AF s 2] #FE A stst
A AFE A A T A7 FHOE gHE 9l
AE5 @59 d9 JEns W] f AvAe] e
2 ATE B A FF vl dasht, Folut
Aol #HA BT AE FH 5 BA pEe] md ool
.

FUlell xH oz g At 22 WAAE thie
T HE7lgko 2 Anivke] o] =78 A< 23 (National
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Culture Collection for Pathogens; Cheongju-si, Republic of
Korea, NCCP), gh=rA1m-g-atd 712 AEAIAIE (Korean
Culture for Type Cultures, KCTC; Jeongeup-si, Republic
of Korea), =& Q23+ Pl E-23Y(Korean Agricultural
Culture Collection; Wanju-gun, Republic of Korea, KACC)®]
A g 7P AR S P AA A o] -
2 &g Xl #3k HE A8z o3 A H 9
o] HUAE grsty A3, A, Eddte dFE

ot T3 WA Ao g 2 HAEAS A
WA A R FH MEYAE P55t A
AEedor Agste] Bdx AdE aHew &
3tk S AAE 2 20219 VEo R Al
4,8755, #8°] 4815, rlolE 2 390F, IAYEZ 1,4897)
A BAskal Aok

AEALAE = v E 2] 2R, BE Y 9]
, e g 2 BER Adste] A7 1EE o
e 955 Fdst. H2ole AYAE, nAEXE
AA, AT E, Z2u] QE XA 24 F AFT}
2 FES AT AEAL s st AP AeAkeAl
oA = Alat, 5380l vlo]d X ek ohe} &%, A=A
FF, TEA T, vA R, SR, SEATE 5o Ae
AQE BG3al gloh 20219 71FE2 2 Al 7,668, &
Fol 1,695F, AR 5115, ASAEF 7335, WHIF 244
T, TEAET 535, IAE 337, FH20E 156719 o
F A=AE S ek A

STHEHAH VALY S Tt FAFIAES A
d, @, AFHeRE o] gy M vdE Ade
et 4, A71EE 2 JH3} sk 7S s
RESIL e AL A, F3%ol7F F5 o|FH o
ool AR, WA, A, FAAE ekl St 2021
d 71z Al 11,8155, &%) 1351058 EfohL
9l
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WA, =80], 9%, Hlolgs) 2o BE
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2 FAHAA = Ul FF2d A AHEslaL = T

=

E A AR EE FAREAL A 8 7]sel] tsiA
S

rh
ru

TU Q| #F 2o UF= ¢ UPIE BE WYY
2 SN E MAE F A5E 9 vX
A, F80], 9F, vlolel &g tide=
< AT S #E2dS S7PE AR 2, AE
AHAAE, FH s v EY S ZAI o, =9
2388 =t R2IAR2-3) (American Type Culture Collection,
ATCC; Virginia, USA), 5 AEALAE (Deutsche Sammlung

] =2
xo}7] H=

von Mikroorganismen und Zellkulturen Deutsche Sammlung
von Mikroorganismen und Zellkulturen, DSMZ; Braunschweig,
Germany), §= =+ ¥ E 0 FFF 2 I (NCTC, National
Collection of Type Culture; Salisbury, UK), ¥= =<
’dujo] 2] 2~ 23 (National Collection of Pathogenic Viruses;
Salisbury, UK, NCPV), 9= = #2123 (National
Collection of Pathogenic Fungi; Bristol, UK, NCPF)< t
oz HAE HE WHS AR

Ml

U 2o s BF FEHLE AdS THE
< 32 dAEx BE, A0 o R IS Utk
ZAREL ZARTA S FAE d
(cryotube) = 2EZ (straw)ol] FaF o2 € -80°CY]
ZA & Y5 (deep freezer) E -196—150°C2] HA) A A4
of RESIE WHo|th FEARE Al AMEEHe FEARESA
= F=2 glycerol= AME3IH, vl= ATCCS 5¢Y DSMZ
= glycerols} €74 DMSO (dimethyl sulfoxide)E &4 X
SAEA ARESEAL JTHO

FANZ e A% sHARSAE S o Het
H = (ampoule) FEo| B -80°C ZAL WYEio &
AXZ H, FAARTE o]&ste] AXRAA 4°C (2-8°C)
W 271 9 oA HESE Wyoltt. sAXx Al
e FARIAZAN FE5HOZ skim milkS AFHEEL
Atk NCCP:= 10% skim milkol] 5% inositols &§a}e]
AHgslT 9lom D KACCAME 12% skim milkS TH=
o2 AL AY, 12% skim milkel] 7% trehaloseS &3¢
st} ARE-SEAL T =te]ollM= = ATCCO| 45, 10%
BSA (bovine serum albumin) =& 20% sucrose medium
&AM Y 5U DSMZolAE 10% skim milk T 5
= 10% skim milk®] 5% sodium glutamateE <3t A}
S}, 4=+ NCTCOA = 5% inositol®l] horse serum=
date] ARESEAL 2L
AREF o2 AL #F5E folskA AIAZE F
759 Zfoll= 919 Wi 3 SHRIAE AR
Fo}, SEAI T Vibriog oY Campylobacter %, Clostridium
perfiingens7t 7] BEo] ojf 2 ALRZ GTlA o I
T dF2goA e Y 450 dd BE HE =20 S
g3tal Tk Vibrio 2] 74-%-, NCCPol M= <Al 5t
g A A7|HEH 20200 A+HE 53 5% inositol
FAHRSAZ AT u VibrioEe ABEC] =2 A
2 Yehd, ol $471% HEAR ALESte AE Al
stal ATH?. Campylobacter &2 V1= ATCCHIA = Wl
o] 7lt}2 -2 M (fastidious bacteria)©Z M= HF3}aL
o, HE F &4 Wittst] s470x Al 475 <t
3lslr] $18l 54 Ao deiA]el 0.5% sodium ascorbate
A7rste] AREsEAL AT,

rlok ofo

% rff

¢
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U] gFegos w3ole AL BE, 544
Z WoR HES U 380l A Aldde o
EA AAA NN #FE 71 A2 2} HAE AR
sto] FHRSAN Y} T stock vialoll ¥o] FAFTE E=
A iR 9] #AE Z=A KRB (cork borer)S AR}
of #F7F Bds| Aeke 7P 98 wol &2
agar (plug agar, =197 22 27t 2 2ol agan=
WS o]E ZER(straw)ell 9] WO AAAA BE, &

A Azsle WHS Ak th KACCAM = F30]

R L
o AREYOR WAL FANE PEF BANE
e Ao TEst] nEID. TAE FAshe
ol A%

, AAALE THEEHOR BE TS

| ¥ w3ole §2x BEC] &

o
&
5]
N
il
ofh
oX,
QL

N

, EREY, FFEEY)CZ HESH
o, 2= g2l FFolQl Penicillium =, Fusarium =,
Aspergillus &2 XAE JAAFER AAAL, FHAAX
HhH o g W &SI

A BE A -196--150°C] A AL BEFT F
ARE A AMREE FARIAE FE 10% glycerolo| Lt
DMSOE AR&-sith 54 7x Aol Al v A =
FAAZIE ol&ste] HUXAIA 4°C (2-8°C) ¥ x4
g QHAoA HESIT) o] W AMEHE TARIAE F
skim milke]™, skim milkE 9522 AL&sAY t
248 E3ste] Ag3Th NCCPO 7% 10% skim
milkell 5% inositol& g sto] ARE-EH'"Y KACCE 12%
skim milk =0 2 AFE3A Y 12% skim milkol] 7%
trehaloseE &9 3te] AR&3taL UTH). W= ATCCOlA =
20% skim milkE ©EO2 ARSI Q.

T

HiO|2A

Hpolg 20 BE At Sule] 4523 5 NCCP9t
vl= ATCCOll whAEe] Sl lem, vlolg|2E
EF0 MFA S 37T F stock vialoll ¥ 5 WF
sh7] 98l 242 WEE AHES TARE WHS
St Itk NCCPe] 7% Alat, #3olsts v=
HSAS AHEstaL A o AEHo] oA 7,
20-50% S=7} ¥ == FBS (fetal bovine serum)E % 7}3}
o] ARESIL k. vk ATCCOlM & Ldubd oz nlo]
29 F74 BHE A, FBSS @7 DMSOE H7bstAu
DMSO th4l glycerolS 718t 54202 255 nlo]
#2225 Adenovirus®] 54 H= A], ATCColA+= DMSO
W glycerol2 AFE3HA] 3L Adenovirusel]l ZEE A AEZQ]
W SF iR E 2R stock vialol Fg ¥ FAshks WS
AAIBFL ATHD, ¥HH | NCCPoll = 455 U<l upo]g X
of the 542 BE HhHol wldEo] | ekttt
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AL B AFola A =9 #5238 5 e
ATCCAARE T4 o, AFS X33 =9
BEYWo] vlAEe] T ATCCOM = 958 A7 R
E 3 Agol AL BHE S AEE RS A
stth. 52 Ax 2E e 55 2E Wy v

o AP F R BE
A RFHA B3 A0, 93 FAHE HFE A9l

R

Y= Giardia %, Entamoeba histolytica, Toxoplasma
gondii®] 735-oll= 584 BE S vhdste] AAs)
A= 1

YA 7S E38] AHEE= SHESAE glycerol,
methanol, DMSO°]|t}. I Z9|4 = DMSOE= 74 43
AREE AL Qlom, A= T Foll AR&o] 7hsst
oY, DMS09] F&E+ 2.5%014 12.5%=, Fo wel th=2A|
HEHY, 255 Y2l == Entamoeba %, Giardia %,
Toxoplasma &2 574 HEE Alol& DMSO7t Z+Z; 10%,
12%, 7.5%2 52 AMEESL QY. Entamoeba -2
10% DMSO®| 3.5% sucrose?} 20% heat-inactivated FBS
£ A7 $HARIAE AMEste] 4 BREST Giardia
T2 12% DMSOS} 4% sucroses E3te FAR A,
Toxoplasma %2 7.5% DMSO<} 25% heat-inactivated
FBSE &3st 54REA 7} AMS-H).

FULVH2| o

Mz & SE0| SZESH|

A2t F3o|] ARIA = TR ARREI 9]
t}. DMSO, glycerol, skim milk, trehalose, inositol”} 3%
o7 AlgEH Aldoe F7HE S E BSA, sodium
ascorbate, sodium glutamate, FBS, sucrose’} =2 2%0|3L
A TH(Table 1).

DMSOT AlE52do] WaL A o] Fof 9] w5
gor FARTAZ Wol AME-slh= &4 5 shto|tHo.
2o FAHE -I3CNMA FHFAL, & W 9 FEE

02 3t 2EHAE A, Glycerol>
2 NEE HAA FRACE MFAS ST
E4o] AL, = EA EFEHAL W S 25(-37.8°C)
of EEst7] H7EA] AlE upgel] A& ARAE =
g Walate] AMxe] &3S gAY, Egt IFE
9] glyceroldl]l =E&HAE HAo] ¥ Aoz dHA 9l
o] B3] FARIAZ AMEEIL ATHY, Trehalose= glycerol
Vi BARE o]HZ SFER, FFAHl mol FHRIA
2 AREHI o sEARE A A B AL o] F 3t
A vz 95 245 F4sH Hed o= Qs Al
X g7 AT $ o). g s WAske 3
S AlEe E4E AR dod & 7] Wil

e oW = rle

oor ol
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Table 1. Al 2 F3o] AR EA 9 g

4R 3A a9 =
- T4, 9543 BRI A EAEEA 18l ek Eol GA Aol =E §h
- AR X o] FA M EFA 0] Lo} HEAZ F2 AMSH L S 16)
DMSO - g2 olsle] A w LA R Wlsk= 4ol 9o 54 E*Xﬂ 2 gst.
(dimethyl sulfoxide) . 23} 43 %) o) (biological fluids)®] BAH S W37, £ U] 9Jo] L& wio] AEeto = Qe
£r3 (osmotic shock)E <A & 17)
- DMSO7} &3 &5 A9 4 -73°C7HA] 527 o] wolxl.
- Glycerol> +Z23 44 (kosmotropic) 548 7K & £Aet FAaEEe A% 16,18)
- RPN ol W E ] SIS u—/l\— 1719 202 M-S T7H7IE 540 AUe ’
Glycerol - 23} glycerol 2 £35S wf v $- e 252 (-37.8°C)2 =EE] AVR] AL AFGA T FA H
= A8 e 16)
ALERME SAJo] Y Rl g delA Q&
S| AMEH I = T4 HIA R, FHAEE A 1-10%Y] 522 AMH-E. 17)
Skim milk FE FARTETE FAAZX A & A AR E L &
T4 TTEHAE W AR AESTS FTTHTIE ALE GEA ds 21
Glucose 27}l A2 o] HA U= SFER, =& FH5YN et 54 RSAZ AHEH L U5
Trehalose (anhydrous) @ Bl €] trehalose= SA] &2 HFo] 314, 16)
- TAE AFE 5HE W trehalose”t 7189 T2 WY tY] Y E A EZ AEEE B
S R ‘E/_}—‘,‘ TZ2E G SAA A W &4 A 2Hlo] TARE 18 33l (cryo-damage) S 32)
Inositol YA FE = 3
AHAE, AW E] M zate]] Fx =] glom, A} F3 o Hosls 202 d3A A& 33)
BN A] o] 248 2k T Q.
7481A 23}%- (hydrating water layer)s} 2 35 o] DMSOZH-E 2 {402 M X7} &4 E=F 23)
BSA e 4TS I
(bovine serum )
albumin) DMSO«= SF4< 714 443 o] §olata Aoz 2 2Us 125 7FA A o2 A
ol DMSO7} R o™ Aol Al E 240 HEE 5 S 22)
- BSAE ©]&3le] Al Xof DMSO7F M X2 HFehe A4S AT & A&
- Sodium glutamate:= 27} ©]4+¢] F&7]2 /A 1 e E2 .
- TARITA Q] EAr el d Bxle] 2487 ] Ol A TS FLAYOE TUNHA FHHNT & 24)
3H (protein-cryoprotectant complex)’ S & 4d &,
Sodium glutamate - 1-5%9] =2 = glycerol®] 1} skim mllkg} 7o 3l3HE T 3 AFRE. 17)
Sodium glutamate®] o}1] =719} v E-o] Zh= Thill g o] 72 B4 7] 7ke] wh-g-0 2 vhald S22 7} o
Aste. 25)
- Sodium glutamate”} ¥ B2 o] 27 RS B 7 o] AR A FAREAZA 98-S T
C AL B E g FE AR GHA AT AH A ET L A4S FERE T 0 dRkyg o 26)
FBS 2 DMSO%} 3l AHg-atH, v 229l T2 B oA
(fetal bovine serum) . 54 FA A S48 A E2EE e B4 E4S F3K(neutralized)A 717, AHESFO 2 Q18 & 27)
ARFH AEE BESE Z o2 /M8 H9S.
- Az Az = S A g49) PSS A, 28)
Sodium ascorbate - A IS FIMAA, TEAAR F BE FAET FFS vF. 29)
SAAZ WA o] o} ~F 2 H Ak ascorbate)S H7Fete] AtAE Q13 ol S FFS A AT S S 30)
- Sucrosei= A-2(-45°C)ol| Al BE F A Lo Qe JFES Algdtes dge & 16)
Sucrose - T4 HE TG A A X 3B AEES FFAIA DMSOS A AHS-E o &34l 16,31)
HAE FARE Al 1-68% SE(F7HE: 10%) B9 2 o) AM-E I U 17)
F790] =2 trehalose’t FEARIAZ ARS-H I ATt 9 Skim milke 1-10%2] #E2 FA7AXs ] BHE A &
9] DMSO, glycerol, trehalose= ¥F2O2 A EA}L] Al 3] AleEle TARSA 0] g 54 3 % A A=Y
IAFY FHARIAR, AX Y 52 A8l AEE AESTS TVHRIATE R dEA AP BSATE i
FAANZ W A3 ARAT FAE= AS JAGH. Hol| o] A& o] ZetAl 47315 (hydrating water layer)
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FLsgoln, Tty FxE HYSAIA Axe] T4
2 Qe A &4 ALFo] AE YA BEE B
o). Sodium glutamate= T {-2}o] 2-g-7]0] o] &4
o e At Gl d-FAR S E A (protein-

cyroprotectant complex)S 2 dEA Yo,

A

3
T3 sodium glutamate”} ZHe
o] Zt2 5479} g3t i
My TS BT 7 de 5AE0E
&S b, FBSw thsh ©ald g
of e =2, Alxe] 35 =S F= AR Iy
A Utk DMSOS} Al F2 ARSI Qlom, vl Fa
ol FARIA . FE & AEA Y
2 54 E4S Folele Ao® Hyd vp glon, A%
Joz A3 ~EHAZRE HNEE HEITH 7HdskE
vl AT}?. Sodium ascorbate= AJAEE 2 Az o] T
A 24E PEstel®, sA1x BE S Alxe A

i
o Tir
off
rO
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IS ST dEA AT, Kurtmann 57
o] A w2, o} ~F = H A(ascorbate)S A7 WY
Aol H7retds o AFARE Qg fal QIAE AAT
T ATk Sucrose= A2(-45°C)llA HESIIL U= A=
of dFLS AFstH'Y, T4 BE T Ax9 35 4 A
=& FIAA DMSOSE o] AREEUS o ZHHd A
gi ??} Zq 9\)\‘:]_]6.31).

HO|2A SHESH|

Hlo]gj 2ol HE A FAHIAZS AFESHA] &= Ao
IRbH o}, A& o] Yoz &= RIZHS vlo]l 29 ¢
o= DMSOS$}t FBS7F 714 .2 ARE-% 3L ITtH(Table 2).
Hlo] g 2ol A DMSO2] FAR A ZA 9] &2 M L
FFoldxe] A&y} FU3sItt Wallis 579 Al ot
21, vlolg| X FAME 53] A= (capsid) T E-S 7f
A& ezl izl ©7] 2 7] BEAo] Ssith
FBSE whil A3} Az 451, &4 U =& g
2 rgo R s A FHORRH MNAE HEste] &
ARZA R w@o] ALgHY}. kx| FBSE Hio|2{ 27} Al

Table 2. Hlo] &) A~ S A B A9 o3
SHARTA o 8} =
- A, 0154 BAL 3 2R ate] 789k Bo] A Ao == 3
- A 0| L A EEA L Yo} BEA 2 F2 AL U 16)
DMSO - g olate] Lol WA R Wak A Ao go] $2 HEAZ AR 2.

(dimethyl sulfoxide) . g5} 339l (biological fluids)®] 52482

W, o) ) go] BES o] AHEGO R g

s

4 (osmotic shock)E & A3 17)
- DMSO7H &3 3 41od Q= A5 H 4 -73°C7HA] T A 0] SolAl.
- 2 DMSOY glycerol3} 22 57 H. 34| (cryoprotective agent)2} T 10-20% =2 EFE o 17)
AHEE AL Q) E.
FBS o o
(feta] bovine serum) . %ﬁ 7\21% 1-%-0] %L%s}uq Ag%;—?lx]-7]- E‘?’:}—H 01 9}1%
- T ghako] ol Atk 3-F (shear stress) L ZH-E A E QHF A A, 52 L 35 g ol A 37)
DMSO, glycerol 52 AR TA 7} 2t SO ZHH A XLE HIdE 4 Ao,
Table3. 9% T4 SA o] &
FARTA g9 =4
- FA4, WS EATE A A St {718 ek =e] gA Aol R 3
- AR | A EEA L ol BEAZ F 2 AL U5 16)
DMSO - e oake] LEOAE TAZ Wl 4o Qo] $4 REAZ ARH T,
(dimethy] sulfoxide) )
- B3 A A (biological fluids)®] T2 S WFI, SN Y ¢ FEE YT AFgoz et &F 17)
(osmotic shock)E A5 DMSO7F &3 37 41¢d e A & -73°C7A] TA - o] ol
- Sucrosei= A 2(-45°C)ll A BFE F Al Eol| B3t JUEE A Fshe T & 16)
Sucrose - B4 BE TG A A X I 5T AEEE YA A DMSOS} §A AH8-E o) &34 < 16,31)
A E FARE A 1-68% &= (TR 10%) M 92 Bol AREH AL 3= 17)
AL B RS FE RO GHA U A A EFT Y A4S TE HET o dutg o 26)
FBS = DMSO%}F 8 A3, Al 2ol ] R 2AQ THARTA Y.
(fetal bovine serum) . 5.2 4o 48 M L2 HE b 54 248 F8hneutralized) 7. 27)
CAEFOE S AAZRE MEE HEdhe Ao HAstE vl S
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o FFste AES JASIERE, o]& st stock
vialg A X3 FARES oF P, I G2 AAZ, C
& 7+ Hlo| 2] X(hepatitis C virus)ol] #3+ Ao wh=w, &
2 7 wiA ET o] H7EEA &2 wiA|(serum free
media)E AHE-SIAS W, CH 7HE violg 2o HHE Al
oA mlo]g] 29| WrE(viral release)°] FFE o =&
“

o FAREAY g AF 47E DSl 4 BE
al

HE SZESH

2F5 Qo] He 959 FZHIARE DMSO7F &
FHo2 AMEEHA e, Fol Wt sucrose ¥ FBS7H
F7te] o] AREE AL ItH(Table 3). 2t FARIA S AT
S Al 2 FFo] FARTAL ggte] AF3 ule} F
d3itt &, DMSO9] Aol AlE IFA F4RIAZ
A AR ES o] A B9 F2E 7H] Al Eo AL
&= Zo] At Aoz dHA YWY, ofy HdPYA+
X = DMSO7} 955 HES|o 7 2840 Aoz
UERITHY. FBSS] 7%, BE €S 7hste] B84t Azl
FBS (heat-inactivated FBS)E & Z2HX SAZ A3t} FBS
o= HYAZREE MEE BEs= EA (complement)7} &
Alsk=dl, BA 7Y in vitro 73] 95 AFES WEE 5 3
o o]& E&st= FA o] s

2 B

FE HFs 455 ASE 9 AL 22 259
ALSHEE +7 ML 5)E E8ol F F Qo] gt
48 9 AP 98l A71H0la A BE
o] a7HH o|E fal AF= Al A5 vl o
Au A7) BEo] ofE R A2 HZ e BHE x1o] v}
deojof gty o] dF2qolM = LRkl g5l
ek BE S 2 vidE o] silou, A Al ol
M Vibrio & T 747] BEo] o Alite] A, HZ
#+d AFE T BE ol RE L S,

Hlolg]29] A9 o] FFL8 oA 5 Norovirus,
Rotavirus, Hepatitis E virus, Hepatitis A virus, Enteric
Adenovirus, Sapovirus, Astrovirus 5 455 U2l vlo]H
2o AR HE WS AASIAL A Ut vio]
92w At BRI 2t ol 9] B4 uheh
ol Aok 3t LA O Z upoly A 2Y HFEo] 7}
S W o] AEojof git) dZ, nlo]H A AFE]
o] IFEES AA sk AT =2vtolgjise ME 7
woll #g] o]#s] Holelz HjeF B FrluEo] of
o}, 8

b

(]

T FH A AT B A 27k=o]=(organoid,
°]&-2 ] Bl ol o ATEd

do W d@ o ofr iy
> 3o b oo

oN
ol
o|N
1>

A g B BEe] 27Fs AT vlolg o] BT HE
o] 7Feelld Zlowm Hgd.
Fole A 84 fr7ol mt BE e de
o R BESL glon, o] ¢
3] KACCOIA & s o] Sl 52 49,
=9 ATCCE Al9lstal =lell= dde WHo=
£ B3 Y 3ol gle dAeln. de= oF A
How HES] el Ao BE s st v
o] 87 ZoR AR

f
g

}

o <t

o
M ot oy
o

o
e I 2= 9

¢

2l

INEE

L=}

B AFE 202089 % A FFEPAA O] AN ]
(20162MFDS013)2 TP =A™ o]of] FAL=H T
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