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Abstract

Probiotics have been shown to benefit human health through their role in improving
the health of our body, especially gastrointestinal tracts. Probiotic bacteria are
commonly incorporated into a variety of functional foods or drug formulations.
Despite the extensive commercial exploitation of probiotic bacteria, there are still
major knowledge gaps regarding the precise molecular composition and labeling of
products. Several studies have reported issues concerning the accuracy of labeling
of commercial probiotic products, including inaccurate taxonomy and cell counting.
The study of microbiology and genomics has been accelerated by the invention of
new technologies such as next generation sequencing (NGS) and flow cytometry
(FACS). Recent many studies showed that NGS and FACS technology can be also
applied for quality control of commercial probiotics. Here, we review advantages
and limitations of current technologies for quality control of commercial probiotics.
Principles and applications of new technologies are also introduced as alternative
tools for the same purposes.
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1109 A =iz ofehd 341 |IAUTE (Elie Metchnikoff) HAPE fAkE H3E 9 A%
H]d= 275 o], T2l QELA (Probiotics) AT ATASO] B BAS wrow, ojska} Ak
HopolA $a% JH o= A it AA mREH|EAE 9AE, &, A 59 A AEA
A A7FEZA, ook, sFdEe] Pz A4 tefoiA B8HAL Sl Fols TeHlo|RE A}
07} ulo|=2H}o| (microbiome)T} 7 AA¥HAo] Qi Ao AFHA|wA], A TAL HEIA]7]
£ ZEARA9 7150 s F=-2 wk QItt (Sanders er al, 2018). ZEH[O|QEIA9] M= As}
2 E8, B WSS (BS), B854 44 (IBD) & o2 At 7ol =25 F11, 74
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3 Agolut fofAlte] Al 715 sk AR A Slrh
QUA|S] HHAARS FHIAA ofEd, FHEA 59 WA
T 852 Hot; Maurya et al, 2014).
9ot T2 ol {2 ZEHP|QEIA A2 #iEA] Akl Qi
20179 A AJA ZE2upo]egA AR e 4569 e (38t
50R)Y FrE FAkEH, mid 7% A7gEo] dld= qick. vl
of|Agt gt 3ff 3909 2] AgRlE0] ZRHlo| QEIA AE-S Xt
90, A QAR 60%7F ZEHPO| QEIAS kRO Aol &
45} 9t (Market and Markets, 2017). ZHoAE 20174
of ofu] APFEL 2,0009 2 Holxla, HA A7 sAE AR
oA Z4tel olo] FHAR 17| Al =AUk
12y hHolAE mRHO| QYA TEat QPO Tt 4=
o] Zo]A] & Qict mEHlo]QEIAQ] AAMA F=o] THAR|
= AEE $F a1 9low, 4o FARg] gk At
& &5 BEA It Zmora et al, 2018). Ul=r 4194
(FDA)ZF 8 AEPHH(EFSAlAE A Xm0 it maut
o] QEIA0] A TAS] A o & FAH R QIS
WA Qitt. olof wt {PI} ml=olA= ZEHO|QEIA AEI
tis Ao o} A8 B85 H7[oke A FAIGHL JloH,
A= E%Xﬂ(supplement)i‘ﬂ' 5851 Qi Q] A4
oL maplo]QElAQ] AXlA §52 ARy} vjdHEks =7
o2 Aljelar Jar, A4 A 19"—-4 ngEo] ShefiAlet A%
71541E] FEE w7t 7Rsstt ol A 19F o19]9] 1]
BE T2 ARl S&stAU, B8 A 5525 715 9
Sl AR QbR/dol gt BRIt AAE S AA AofA R
FE EIAY AlECR HL9| 5715 Wolof qith
w27 Aok TR QEIA AP} o] wheh BARE-o] Al
T AR soluhal Yt A7 SAIE o XIS A1 HE= AlZo
AYEY AAE o F4E mgHo|gA AE 1 4 47
201395 E 2017970 & 80174 igsi, o] Al v
¥kl ATH A2, 2018). of# o]f& 2018\ AFA=
HO| R EAS IRt 7|54 €= 952 EH”'—E'— A A
ANEITHT SETHAlORY, 2018). R AFelg o2 sl ma
Hpo| EIA AEE SOl FEEH 9 01'74] 7] = ARIHS
< A7 2HE SoiA HAA ok 7H, Aol #7149 Ha
w5 Rl plgehs AR, P8E] 570l sl Sl AR,
AREHel #7]=0] UA] 2 79| A ARl 5ol (MOrOVIC et
al, 2016). Aoz g7t e.ad AR A3 & FHor At
7HA] ZFeE AR Aict (Vallabhaneni er al, 2015)
Z2 A F71-SEA71E(NGS; Next-generation sequencing)
Y WAL 7|E vE A7 wierlE urglon, AlEa
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olokRo] FaTEIe} P AL 59 HHoEL: E-go] 75|
A1 QtKJackson et al, 2019). =i AFAofA = AF Woll
EAfsl= vABE Especies)?] EAE NGS 71&=2 E4st0] A
% AZ oFefeylth. o|9 Z2 71eA, AlRA AL TEH)
o|QEA AF] FATIE =ol7] AeF ALY A4} 7eE
ol tof A2 12| R4S AP}, £ =RolAe Z&s8t
o|QEA AIFO el A g, EA AREHE 7&Y gt
AR, ek AT E ARt =R 71e9] =Y} E-8o tish
Al Akt gtk

ml

1

[ S T—

D2HO|REA HiZO| 2fd 74

2001 AAEA71-HWHO)2F = A s A7 |HFAO)= &1}
O|REAE HA%S HAHIS wf AW A7l fIT 9SSt
£ Aot Sl BE okl HosIGtHFAO/WHO, 2002). ©]
7lol=gRlolA = AES] 2hd FRo| uyES] 54 ®7|E 7

23 k. BE bt A BhEA] Aok sHs 2k ohA]
U]— 61—7:"0]]/\1.‘:_ -F{-X—]o] 011:1]—X4i Ha] X—]E]*l 011:]—
%0 W82 thoat gow, FA|mero| QA% (SAPP)] &

Flo|xo o2} ¢loj2 M=o} Avfskar itk (hitps://isapp
science.org/for-consumers/infographics/).
i. ZEHP|QEIA Ao Y 5= T R HHd 7]
HRRE £%8(genus)?t S (species)Z ZHol| #7]sfo F Ciis
ii. 5" (strain name)= AlE2] 2pdo] Aok gkt AR
HFBOE AFo TE ] o]gHE AU, &
T AT=9] Y oRE SRl & Utk
iii. AEY ARE7IRE B9t AESHE HFE BRI B v
HE B JHF A (CFU, colony-forming unit)= #7]
SRR, 3R1E e AEHE BT 7Rsoit
v. AFL A7 AlRS 2hdo] wreith
v. 27 8500 tieh A2 EEE 7|6k gkttt TRt
7} AlEel et &5 ®717|E st AW E-830

gt A AT SEafof St
vi. AIEQ] 23 HEHPHS Ak
Vil Zﬂaﬂk‘l | st Qtuieh A HoHH AZA] A E A
Foll F7|8ict.

D2HO|QEIA X0 £5, 55;

Z2fo] 0 EA AF0l ARgEE wte A vidE 5 AA
of stof £ P %@5101"? ot 2HRE B, 582
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e AREE o]ABEC] 16S rRNA 447 G7IAES B85S
of, #Z49] 16S rRNA F-3A1e} vl AS-feks £442 A
AJgttt. ojdf BLASTE &8t 44 &R1E Holirl=s 744 3-8
dlo]efHlo]A8l NCBI (National Center for Biotechnology
Information; https://www.ncbi.nlm.nih.gov/), RDP (Robosomal
Database Project; http://rdp.cme.msu.edu/), EzBioCloud
(https://www.ezbiocloud.net/) 59 F8 Ho|E{H|o]AE &-&-
gt olnf X EFAANl et BEdTE0e] et e
AME Yolll= EzBioCloud HlolEHo]AS] E-8-2 HARITY.
3YE TEHP|QEA HE FolA 7P ol AREl= Lacto-
bacillus %{genus) #F52 2000] Fo| £ JE=Z f- w2
A BT f34 oS Holn qlth T dmd
Salvettti 5 (2018)9] A+ =wolile BluRAA 4 2=
Lactobacillus & EIRE & £ IEo| 10719 A20%
(phylogroup) 0.2 FEEW, i 237]9] E(genus) 52 AR
g 4= ok AXfelgict AY 7] Went 5 A -
w2}, uBE F9| AEF= HIRG] o]Foizit HAAF R 7t
2 w2 A7t | SANE S PRI Lactobacillus rhamnosus
GG (LGG) #F9] 3%, H=xol= L. acidophilus=. -573=th
7} o|% I casei & AEF7} HR oW, A= L. rhamnosus
7V HJ}. Bifidobacterium lactis®] 730l @A Bifido-
bacterium animalis subspecies Jactis 2 AEF7}F HoH,
Bifidobacterium infantis®| 739 % Bifidobacterium longum
o7 AEF7H =K Parte, 2018). ]2} Zo] H[AE Fo A
2 144 Zo] oflEE, DZHPO|QEIA JE T8I A=t
o[t} £5] SYAol= A EFAALL YA6k: A ofF-E WY
5] HESsfof 2tk

O2H0|QEA #F2| FHH 24
T AN 7GR 7TE (NG EE= BEAS] +4A

o] 7HASA. 20054¥ Roche 454 AJEA Z3E9] mlo]2
AB(pyrosequencing)°] FIYE FAA] £40f 285 o]%
CHFRE NGS |9 A4 E3iF0] 543t dAle 450y
(llumina), MEIA o] EHE(on Torrent), HAY H}O|Q
(PacBio), &AHE Y- 3E0)(Oxford Nanopore)7} 8. AJEA]
e E =T ok vE RAA 400 S8E= 8 ]
& Table 13} Zt}

7€ E49] AJol= 3t 7o) AlEA FHIE BlAE HIE &
AA9] sf=o] ] Yt dRkHo g tE FE 9 TlolHE
AYarsls & 7l ool EE-E Slsto] A5k Alo] YHlsh=
< 91%t a2l ot ofrff ¥714F9] 71 dh={long-read
sequencing)®] 8°J8t PacBioAt?] Sequel AH|Y Oxford
NanoporeA9] MinlON AH|E AM8sh= Ao 4-8sitt. ol& &
HIS2 71 AES AlEAT 4= Q= Aol Qlof R4 tiollA Bt
EAGE 7= AR 2N contig)d] S5 FASHA Xt
I8y 71 A sfiso] 7hstt BHleS E2 AQ dfis(short-
read sequencing) FHIEEL} AH0ZE Q2 HL(error rate)
7t =t o] 2F/E BAY HHOE s Zol= ARt o]
e =2 IR iSeqelH MiSeq AHIE HEA= &ol=
ol Zasith A& thE AU A[EA HlolEE 23T =
Canu, SPAdes, Pilon®}t 22 37 44 28 T2 859 A
o] di=9] B&/d¥} FEdE =ol=tl +-&5HA E&dt:
LAAS A S=dfof = AR H29 - (master cell)
£ o= qtt gt 1FA0] -3 A(complete genome
sequence) HO[EIE S50t AJH R4 dlolHE =24
A(reference genome)® -89t} 7| vijoks o]Zof Al
Higs SoiAl AR AR ikl SEEs dEeS TR
A Sj=(draft genome sequencing)°|L} PCR WS S3j4]
EAR0]o] WY o 55 SRlshA Hrh

A3 AEolA wEHRs DNAS $&51 amplicon ¥4loluw

Table 1. Comparison of major NGS sequencing platforms for microbial genomic analysis

Mean read length

Data output

Sequencing run time

Sequencing platform (bp) (Gb) (hours) EZ
[llumina 2 x 150 0.3-1.2 9-175 bSECIEPSETR
iSeq 100 =0 X5t

lllumina MiSeq 2 x 300 0.3-15 4-55 HuwX 71 NEai=
=2 Hay

lon Torrent S5 400 0.6-15 ~19 HZ o= At

PacBio Sequel 10-20 kb 5-10 ~4 R 71 si=ME

Oxford Nanopore 13-20 kb 15~30 ~48 e 72! sisMg

MinION
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shot-gun W40 & HEARs AlEES BT Sk ot 54
DNATE ofg &9 Z§ offiigt oplzl, RAE ASshe 82
2= Zgo| 7Ieoitt HEeARs AR A Aiiekele] §isk
(lot-to-lot variation)& &7%sk= Al QC ZUEH HHo&
7Fsgt 7o) Slo GMP AlAE Aol Hhlol: f-85ith
Sk 7E o0 §AA B4 tlofEls ZEH|QEA Fo] £
&, 40 &8E £k 1, AT BAEHe] EA AR
285 s Qo

DZHIO|REIA H30| HEky
IZHPO| QEIAS = AoRSlE HBER AYstr|of wrjs=
AE W =0l tigh FFAA2 E4Folot 20029%0] HIE
H FAO/WHO Z=Hlo] Q€A 7lo|EeRlofl= AlES] /& 1%t
W A& AEAT5E FIHeS Aok Sk = 3449
AFRRAELE 13] d3FE SR o] ®7|sHARL T2
Hpo] QEJA0] 9= CFU/g FHIE #7|& A& FDAZ} & 1L
Alstoict.
ko7 nBEY FEHEZ AHH] Hlide AR A
HZ(CFU; colony-forming unit)s A58k, AAEiR]of|A]
Y (turbidity) g 7%t AEQ] ehdol= AR A Ao
St JE5E AR F=2] Fio 2 BRIt} Ju, AE W
o of7] F=0] S et 9 HiXoA s eS|
Asto] AGE sie Aol 7162 4= Sink. nAiEo] Fra/dH
(dormancy)Z EAoto] AAo] =AY, dF=nkct A4 9+
Z710] tf27] wioltt. F/dEl e nES dAF R Aol
BAE Aol Ett g0l EAKspore) F8¥ Z2 &
B2 Biaprt A7) vk njAiEo] 2|29 oJRehHo] BH thA|
HAd= A= gk vl BEAJ=H(VBNC; Viable
but nonculturable)= P|8E9] L3t BEES SA5k=H] o]
2= Tt VBNC e 249 eollAe A=A Eske 1
AAE9 AdHfol7] whizo] dekAQl fedEieks rEEnh oA
VBNC AHollA9] mldE AL 7122 ofAl: Fotd o g FEs
e A gt T2 QEA AFoM EEEE dE2 o
T, 55, 24X, 298 59 AR YoM T2 AE
AE 9 Eo] FF VBNC JHIE AtEth= A+ Bt 9l
THEL Arbi et al, 2011; Majeed et al, 2018).
FE713ke?t 20| O EA 0] o] JFE F= 84
= U ootk AR i, 2 Y, RS, Bk
et o] 8 JYRAAoIt. At o2 FAHRE, Ahka,
W2 FESYETL AR f871e 5 4 Atk 4EA A
t}. o] ol{EE CFU S7dR2 AA| AEdks #9] Heet 4

=
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o YR o U4 o WA Zck

THHHX] HiYS S5t B HTAEE: XA (Plate
count method)
IAMRA] 4] wiF HERE At ST Ao SH
(Plate count method)2 19417] oJgi= 7Fg de] AREH ¥o]
o, FA%= SO (International Standards Organisation), IDF
(International Dairy Federation), USP(United States Pharma-
copeia) = O] WHS FFOE ARGIITE AA| tiFE TEHo|Q
g4 #5329 85 A5 93 A AolAE vk 53t CFU
S 02 ME S 33t oA A oA E A3
Tt A SHS AAIRIT o] WS T BE Al Al
o] &ololm, ZEHO|QEA F50] Hojof| = FReh}. E3F &
SAIEONE CFU 9912 832 A4sP| o] Y AIZ: &
olahH, A7t AH[AIEC] ARl THE A5 FEE olsfoh=
12| L= e o S S e
JIo= Eota, o] ¥ gk RS oA ol BHE
ol qlrt. mie- TRt A HElS Hol= ZRHO|QEA S
o] L5 A 4= Sl= HiX|= Qltk AAR Z2Hlo| QEAS A4t
St ARFAIA E8ol= HiE 2] o e WSS ARSS
o}, 2= HAuRS At 24 Aol @ ARkt o] Q.
Stk gHY ZEHpo] QElA 7t FYIAolRtd SV HERE
o HiJaAol o W wgo] Fasith 3t HHS % Ad
IAE CFU 27} gloll B2 9k Eof 52 7129 AR 44
ZAlof AHEY, pH, BAAtA, FAE 5o wetd CFU Zapt 4
5] ZEHRItHChampagne er al 2011). ¥A 71&5t Z2A4YH #
A Ay VBNCF 22 4] n|iE-2 CFUR &750] 7155t
The ST ok AlEAIR W, Adega), AR e 37 o
< A5 A ofH HHERE HiHS B8 FBAIES
AYAY BhEAJolu AYAZT H|wE 53 @0l HolA= &
A= doxit). o|ek T2 olfEE IS B3 ZEHPO|QEA
yEatro] S0 et Tl #E35}F A7%o] wie- ofgth
v ofgt el A 7S] YAl 1SO A
o] ZATI PGS HojF= 95% Al=7to|A] LAPE9E &
SotA AAsfoF gttt E3F BEEAT} RS =ol7] Y=
o U i, AERRY] W, |9} HiR| o] EESto] et

HIHHY HHS S8t BF YPARY: RSMEEAE(Flow cy-

tometry)
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QAgt it & ofj7kA] BAA|ZAESH A7|HE] AlEE
th. FAO/WHO 71o]=8kR1(2002)0M % A d54=2] BH7} Ag
Ho 2 HjohHE B CFU S7RRte & ARSI 29k, 85
I} P B7HE e AR 71e9] B Wolslt
AF7HA] A= QE W2 vlujora A FollA thEAl AN
o] FEAZEAHORA, At 209 B HYE EofollA
ot AT o2 B8] gtk AR (Flow cytometry:
FACS) = Ao 28} 7152 -Eolo] SHT 4= qlojA
AR Az Y2 B S ES 4= Qlrh # BESH SA0l
Al 24, FH Hol, e B4, A% 94 59 HEE g5
I QU= Kol Sl 8 IEEAE TRt 129 379
AEZE EAS 5 Utk Al AlZS9] S40] mfe =2 4=
1A[ZE o jo]] 3RHE: S0 7hssict. TRt S22 AU FHAE,
VBNC A|Z= FE0] 7Fsslth ol ol f& faHZEAHS 1]
e HE, BT 2 24N 59 A7l 78514 €82 &
QltiVan Nevel er al, 2017). 201549] [SOOA= S=A=H
AE el BEES Aok A7 oE e vt itk
(International Standards Organisation, 2015). =AY 533
(IDP)OA = ABtE(starter) Hi%, FAIEY] ARE d5 gl
FACS AH|E 2835 & ekl 9188t tKInternational Dairy
Federation, 2015). ©] Z%oll= CFU th4l AAFFE(TFU;
Total Florescent Units), 384 9|(AFU; Active Fluorescent
Units)= #7]3th 28, faAEEayo] Aty 22
o2 ] oA TFUL AFUS7gHo] 7|% CFU Hat of
| o] SleAl B2 A= B9 TAIZ LR gRlxfojof gt
o} YRkA o= Algt YAk AIF0] o= CFUSE AFU| HI7}
112 Y5t Hat7|7to] AojXHA CFU 47} 4=, AFU
32 TFUQ] gto] AHEes &2 $45 Eelth

gt 73 MSQ HHAlY

AlE ol o] 7He] F(strain)7t EFE] = Hol= 3
FAHHY] 80| ¢ o] RIct. 2] HFE2 viA] @A)
JE 2o] Gt & HiRoA BE F5E Hidthe A2 &
7Fssl7] WiiZolth. o5 9o B4 9 A 4= Q= AEHiRE
ggsto] 752 viYgoks WHE Utk o] Aol B Y=
ojuf v, PEEE 5= WIsto], B4 9 A8A ik
2o[5}74| dlKInternational Standards Organization, 2010).
J3Y, AAZ & $F(species-level)o|ut #F $F(strain-
level)olAl A&HA kS ok A2 vil-$- o]H7] o], B3t +F
7t 2 AEolA d= EE AHE wjgHo g ALk A
] 4tk old 7ol EAMIESHA HiHo| tijto] & 4= Sl

e

S~

" g&ﬁ?&%
w:;
%i@LA&Pj

AR GAARAIHWGS), real-time A% PCRH, chip 7]4t
digital PCR 71&, 2HH G714 SEAHINGS) 71&9] W=
58 o] 7FsdlFHHansen er al, 2018).

2, A HE W3} FACSE °l8slo] ofE(subspecies)
ofslo|A] A&} BE HFES FEole] ARt A7 A
(Chiron et al., 2018). A% WEMs 484 AlEA(whole- metag-
nome shotgun sequencing)& S5t EAHE B3l #5:9] AT}
5780 o -85t W Yo Bl ATKSeol et al., 2019). 2018
W, AFRERIIAKFDA)E et AlE2] HARE NGS 81
< B AN AS Harst vl ok @A NGS 818 283t
HefAE Al 71eS AlEW Z3HE DEH]|QEA F5Ee
25 SR 5 A= AHE Aot 2 S

ole} Zo] HjujFA H-Z B EAMIESH HiHol vk gk
Al”t S =59l = o] Hoh, 18y, o] BHEERE A
A SR e glom, 3 o e A e T,
HobE 297t Qltk

HiEel 230l I oy HAt

g
AES LHTAE AFY e dEEE

mavjo]9ElA
uiS Fa% EAlolth 09 A SEIANY SEE 33

BTl £ Al Aihdola v o R HotE= vy
£9 5k Stk e%do] WA= A2 AlEe] F4uE] 50|
Hoh= SA0)1, AHAY] 4AlEE "ol 4= Q= AR 24
olt}. Qkdstal, AES 4= Q= AREol= Rl PEC] gl A
EE011, AEe 2hdo] HAEo] QA Y2 BEE FEHA
Qfolof 2ltt. o F ol rl=elils AR ERAES] Ak cGMP
Aol BAlSHE S skl Qloh REel A= UA AR
93t LBP(live biotherpeutic product)?] 390 tJ¥E 0@ =
At Aol thgt 78 ThE0] 20199 495 I]Y=1=9
Al 83t HBuropean Directorate for the Quality of Medi-
cines and Healthcare, 2018). &4, Aol BhAgsl= @
Aol A3 A AIFH, A AR 5ol thsiale AdAls] +F
gokA] Far itk

FL U AA M A7 5AET oJokRal AR AlE
WollAl At Enterococcus) 401 sigohe 45501 gt 348
Al Wzt SHHAE 534 Hlolelet e Baktd AleE Bl
8ok ZEHo| QEA P HANFEE TAISHITHAESIoF
ERFHA, 2018). o5 wE°] TA WA AU 54 4
ARZ wo] 7R Ao =® UTA o] HQoAE AMS-S AAT] Al
gkt Qltk o] IAJo ofsiA] =] AlRAR: HHf AlE Sl
Enterococcus ${genus)®l| sdok= F7F LEEH, o] @5
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Table 2. Safety test for Enterocccous strains suggested by Ministry of Food and Drug Safety, (KFDA, 2018)

A YA WY FAt

=3 M

-

A

HT

I RN =24
- Full genome sequencing
10% A g REAL

HEMA0|SY, S22ULE

A

105 SR MIC ZAH A
- CLSI = EUCAS HH{1t =S5t

-

Al

oot

EH*
=

MY QH 24

(b

o
- Full genome sequencing

o o
LA, 00, AEfOROIY, ZHAD0, & 45 59 78X
HEDO| A, 02| AZ0t0|Al, SRICHILO0|A, E|2

- Cytolysin, aggregation substance, hyaluronidase, gelatinase

65 = AL Al
- Cytolysin, aggregation substance, hyaluronidase, gelatinase
A, EEd 20N, EaT SHESAE

'EFSA, 2012 10(6): 2740.

=2

3t P

7

BAAE AAJ3foF He(Table 2). o] AAof|A= A%
AR(WGS) AAS EdiA 102 P84 WATH 42 =4 9%
SRISIEE FA5HATE 1029] 334 & HujAlel, vkgnjo]
Aefatol2), Fhfulol), AEEROW, ofelazrlold), 2
eicjojol4), ElzAl, HERpold, SRegUEol. 45 54
44X+ Cytolysin, Aggregation substance, Hyaluronidase,
Gelatinase©]tt. E3F MIC test@} AYsteld] AARS Bofl A
24 o)) B AN B4 QAR Wl ofe slelai), e
U, W 5 54 9] Belsl 304} o clefsta )
s, SERke) T A% ofFe Beshlofe Hei gk 4
o] QlojA] F3ofl FAHQI AF 7= WHILATL F7HH o= A
AJ=]ojoF & Zlolt.

22 mlm :|o

e
O vlolzel el w3k 39 90l deiEA e
olQEAT} ATIAIE SlokEo R FEIA7E HolAlw, A
AAFEOR 207k 3554 ot Tt obE AEo] Eave]
£ 93 ARl BEA oI P V1S Wk telslo]
A Q. olAL ABIHo] Tt el 7L Ushe 4]
0] 978 F5A714] Eahe Askw olojxitt
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