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Genetic Analysis of Natural Microflora in the Stored Joraengyi Rice Cake
and Their Capability of Propionic Acid Production
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ABSTRACT - This study was conducted to analyze the microbial community and propionic acid production abil-
ity of natural microflora in the rice cakes. Genetic analysis of natural microflora in Jorangyi rice cake was performed
to select propionic acid - producing bacteria. Selected propionic acid-producing bacteria were cultivated in TSB (tryp-
tic soy broth) supplemented with glucose, and growth characteristics were analyzed by temperature and production of
propionic acid was analyzed by gas chromatography (GC-FID). Linearity, detection limit, quantitative limit, and
recovery rate were measured to verify propionic acid assay. A total of 98 microbial strains were detected from micro-
flora of Joraengyi rice cake that grew after expiration of shelf life. Lactobacillus casei group accounted for 50.48%
and Lactobacillus buchneri was 29.60%. Propionic acid - producing bacteria were Propionibacterium thoenii, P.
cyclohexanicum, Propionibacterium_uc, P. jensenii, and P. freudenreichii. Natural bacteria and Lactobacillus spp. did
not produce propionic acid during 14 days but P. cyclohexanicum, P. freudenreichii subsp. Shermanii, P. thoenii and
P, jesenii produced 263.47 pg/mL, 338.90 pg/mL, 325.43 pg/mL and 222.17 pg/mL during 4 days and 2,462.02 and
2,904.78, 2,220.64, 3,519.17 pg/mL during 14 days. As a result of this study, it was affirmed that the natural microf-
lora of Joraengyi rice cake during storage can produce propionic acid from natural sources even if a high concentra-
tion of propionic acid is not intentionally added. Because of characteristics of rice cake composed of starch and
glucose. This study will be used as a recognition criterion to detect natural preservatives such as propionic acid in starchy
foods such as rice cakes and as reference standard safety management data.
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U 7159 FAEE EFEHAE AT AR Abste)
ofsf F7F A= E ST S, v SR A
(EPA)Woll M= Z232qko] AA oA durzel F1t
WARFEEA] o8] ofn]izibe] o= HA] A== thAL
AE F el R8T Howard 5'92 B-alanine’d
olX wlFSt Clostridium propionicum®] FZE0°] ZZ23]
ko zol AFS vizgka el vl Atk Gobbettio)
Corsetti'®= ©]22|o} sourdough®] 2& Al Lactobacillus
sanfranciscodll 218 Y F T2 A4bo] AHHES W
W T} Kaori 5'72 Propionibacterium spp.= D-glucose,
D-fructose, D-mannos 5= ©]&3le] ZZ2u]24HS AJAJ St
o w3l

ojNY L2k T BIAA T nAE 93}
of Bt A4 HAFH Z294 AdE dAFe
2} 2 18,19) /\]zl‘)) OHX—]ZO = HE'{H\‘ A j,]-Z—] = /K(E/H% Al

O—rr B ¢} = o [e] N
2 A7 Ao thrwols F4A, 4 9 HRD AT
£ vgae HReld WA BAfY BER Z2
£ 33 B0 WAL o} fon) o AW A
@ oS Mg AHolth WENFS PN AR
TAAE HFANMEZ C. propionicum, L. sanfrancisco, Pro-

pionibacterium spp. 52 vAEo] ESAlTUH, T2
ko] AFE A B AP s HR/ F 2Yo|HS
}d;ﬂg}oq u]xg%g] xgz JEA " o]goﬂ ,]o]] %L/ngzﬂ 5

e AR BEE TRoed] Y5 2
HReA WA TFsd Teseite) AARAE WFH

A} ot
Materials and Methods
s 22N

Quality control

H o 9Log CFU 7}Fe] F+#7F A&EE 5718 3
Ngeol Ay wazt AgE QolH o] nAE P&
£ (F)A#(Seoul, Korea)ol| 2]F3sle] HA1351%th. DNA
£ preparations}7] 13l FastDNA® Spin Kit for soilE At
31993 MPbiomedicalAH(USA)2] ZZEZS ulz} A3
ATt DNAE 1% o7t A A71955 A}%é}(-ﬂ e
913}, Gel Doc A]2=H®l(BioRad, Hercules, CA, USA)S

o, ofo

Table 1. DNA quality standard guideline for sequencing

2 7 gAY S2H YA ELS CleanPCR (CleanNA)
2 AA skt A %k% Quant-lT PicoGreen dsDNA Assay
kit (Invitrogen, USAYE A8-31$93, 2] DNAS Epoch™
Spectrometer (BioTek, USA)S ARE-31od =319 3L, Table
19] 7hol=2iRl& we} F3skal

OldE 28 A3

PCR amplication> %% DNAZ 16S rRNA 73}
V3 WA V4 G995 FHOE ste ol E ARE-Et
8319 t}. Bacterial amplication2 $3l, 341F (5-TCG-
TCGGCAGCGTC-AGATGTGTATAAGAGACAG-
CCTACGGGNGGCWGCAG-3"; & 3l M9 324 #9
ZglolmE YeRIthH 2 805R (5'-GTCTCGTGGGCTCGG-
AGATGTGTATAAGAGACAG-GACTACHVGGGTAT-
CTAATCC-3")9] Zz}o]HE 95°Co A 3 & 52t initial
denaturation, 95°Col|A] 30% &<t denaturation, 55°Col|A]
30% &< anealing, 72°CollA] 30% §<t extension, F}A|
o2 72°ColA 5 B F<F elongationd} %A ). Illumina
NexTera HFEZE=E F2et7] 913 23F S35 i5 AW
Zz}o] H (5-AATGATACGGCGACCACCGAGATCTACAC-
XXXXXXXX-TCGTCGGCAGCGTC-3'; X& HEE 99

< yehd) 2 i7 9ulek Zeko] o (5-CAAGCAGAAGACG-
GCATACGAGAT-XXXXXXXX-GTCTCGTGGGCTCGG-
3NE AHESIITE 2 2} FE0] £1E FFH Al]EE 8E
sk RS Astaie ol 213 L8t &
53 =9 AHAAE AAHES T4 RO} CleanPCR
(CleanNAYS AF&-3lo] Z-e A M2 YA E)S AAF
t}. DNA 7500 -2 AF8-3}] Bioanalyzer 2100 (Agilent,
Palo Alto, CA, USA)°lA E2 9 AF =715 HU1skA
. &% ampliconsS Eo} Illlumina MiSeq Sequencing
system (Illumina, USA)YS ARS-3lo] A ALY Z2EZ|
upe}t Al skt

PYE $SuY

¥ g9 9Log CFU 7H&e] Ft7F AE¥ #8713 3
Aol A} w7t AE zgols zﬂﬁ—[(ﬂ F34%,
Paju, Korea] 25g< 0.1% Peptone water (PW, Oxoid,
USA) 225 mLe} 7 Filter bag (Sigma Aldrich, USA)ll

Y3 stomacher (Bagmixer 400, Interscience, France)Z <

Concentrations

Sample Types Volume Total amount A260/A280 ratio Size
Nanodrop Picogreen
Environmental ~ Soil/Powder - - - 5¢g - -
samples Liquid - - - 10 mL - -
DNA > 20 ng/uL - >20 ulL - >1.8 -
Amplicon (Dimer removal) - > 20 ng/uL >20 uL - >1.8 500-600 bp
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Aglstar, AP ES AS 100 uLE FH 35k Tryptic soy
broth (TSB, BD, USA) 10 mLol| HE 5 37°CollA] 244]
b EF wgete] o)E AAFFTOE AEO R A X3}
ARE-EFAATE. o] W RhEoiRl 28] #-8 A (Natural
bacteria, NB)S. &2 ARE-8IATE () Ao oJF|ate] 4]
g 5 71%o] Ak A Eo] ol Apek xPojH o] wAY
E 24 A= Fig 29 2k mAE 24 F A9
2% Lactobacillus casei group, Lactobacillus buchneri
group?}, Z23|24F A 4% Propionibacterium thoenii,
P cyclohexanicum, P. jensenii, P. freudenreichii group
(Table 3)2 A EAYLAME(KCTC; Korean collection for
type cultures)l A FFdTE TF Wol AFEAY ==
Iﬂ“g:}\\l‘ A5 }é]t@oﬂ /\]'%O]')%

zbzke]l #5E 0.1% PWE ©]8-3te] 5 Log CFU/mL
o =2 A3 100 uLEs FHslel =T 10 LS
A7Fe TSB 10mLoll HFatAvh. AAdF 3 L casei
KCTC 13086, L. buchneri KCTC 13089, P. cyclohexanicum
KCTC 57552 37°CollX, P. freudenreichii subsp. shermanii
KCTC 5753, P thoenii KCTC 5343, P. jensenii KCTC
5340 zHzt A A 2591 30°ColA] anaerobic jarE Al

|31 0, 1, 2, 4, 7, 10, 144 < w3 ©1E 0.1%
PWE 3]45lo] AAHEE TSA &5 § =Eato] 37°C
o 24 h w3, KCTC 130869+ KCTC 13089% MRS
HiA|(BD, USA)oll 5 & m=wato] 37°Co)| 48 h v 3}
% th. KCTC 57559 KCTC 5753, KCTC 5343, KCTC
5340 agar powder(TH’d 3}, Korea) 14.5 g/LE H7FsH
RCMH) A (Reinforced clostridial medium, BD, USA)ol| &
F ¥ sl KCTC 5755 37°Cel KCTC 5753, KCTC
5343, KCTC 5340 242t 30°Cell 48h i sttt

mEme gy

&2 2l propionic a01d (99.5%) <}
trans-crotonic acid (98%)L Sigma-AldrichA} (St. Louis,
USA) AZ& ARSIt 2 9 B4 AFE-E = acetone
(for HPLC, GC and residue analysis, 99.9%)3 sodium
chloride (99%)+< Sigma-AldrichA} (St. Louis, USA) A&
S ARSI, €12H(85%)S WakoAl (Japan) AES, ethyl
ether= ™% 3}F-AK(Shiheung, Korea) #|¥&2 AF&-3}it}.

=

< ZRIAE o 02gS AH8S] Fste] oAl
£ 100 mLol| o ZFPHoZ 1o, o] & 5, 15, 30, 60,
120, 240, 480, 960 mg/L <=0 %%
st EgHow ARREITH W

P

Table 2. The analytical conditions of the GC-FID for propionic
acid

Instruments GC (HP 7890B, USA) with FID
Column HP-FFAP
(30.0 m x 320 pm x 0.25 pm)
Injector Temperature 180°C
Detector Temperature 230°C

80°C — 10°CT = 150°C(5min) —

Oven Temperature 20°CT =5 230°C

Injection Volumn 1 uL
Carrier gas flow rate 1 mL/min(N,)
Split ratio 5:1

crotonic acidE AFE-3IH L, XF8Y S WHEEFEZA
HZF%7}F 100 mg/L F5=0)

A8 =X % 7|17|2M
T2 42 Son T09 WS o TGk,
AlE 5mLZE conical tubedl] FE3
10 mL, NaCl 2 g, lﬁl"in—}.—zrié‘ trans-crotonic acid (2000
mg/L) 1mLE 7gt & 3087 25T 2%613}110%7&
voltexing SFA T @719l ethyl ether 20 mLE 7}t &
7t voltexingdle] FE31th & 227 59 & ethyl
ether & F 3} 0.2 um PVDF filter (Agilent technologies,
Santa Clara, California, USA)Z filtering 3+ & ©]& Alg
gdoz 3} 771 B = Agilent 7890B GC-FID
(Gas chromatograph flame ionization detector)E AF8-3}%)
=), 2 BAZAL Table 29 7o,

A8
54g NFL TG 10g/LE H718 TSBY tisl] 4
gatRom, 71712 N U3 Eo R 334 =3}

of W3Rt TG 10g/LE 713 TSB 5mL ¥5
4 2,000 mg/Lg H7iste] 7Hzh 2 I 4F 30, 120,
240 mg/L Al 7] T2 B o 7171484 Hit FYS W
Ho =z syt

Results and Discussion

A
~

U¥E 2

ML

Quality control

FE71ste] Ay mAEo] go] zg xolH o] =X
sh= WAl Ze] DNA A% A3 B 3524 ng/ulL, 53]
26 pL, A260/A280 B]&©°] 2.072 7| (Table 1)ol H3st
Ao Yehytth, 323 DNA 1 uLet thE2 10ngs 1%
Agarose gel (1X TAE buffer)& ©]-&3F] 100 VoA 25
7+ A719% 3 Axe= Fig 13 2t
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(A)

(B) [N

1Kb Jolaengyi

1Kb- Control ricecake

Fig. 1. Agarose gel electrophoresis of natural bacteria in the
stored Joraengyi rice cake after shelf life. For 25 min at 100V,
(A) 10 ng of control and (B) 1 pL of sample were loaded.

pE =28 MY
FE1go] A} vRo] Wo| Aet meolule] |4
=3 24 A3 F 98T wol AEHsied, 1 F
9 4o REE Fig. 200 ehlgich 2 5 M B
A s FHES L. casei groupSZ 50.48%
RAF, B2 L. buchneri groupL = 29.60%
2R 3ol H ] mAE o] S-S Lactobacillus
so% |7l Ao Uehth, Zea e AHLE P
thoenii, P. cyclohexanicum, Propionibacterium_uc, P. jensenii,
P freudenreichii groupS 2 UEFSTH S0 Propionibac-
terium uc= Propionibacterium?:9 &3P AR} 5
5o} A B #olal 2ol Y F AAGt= HIFO]
Sio} o F ERres Aas AFelNE AU

i

<

jud

|

° flo ox

l-N
o tlo OP}J

2oy oy

i

>

= JQ809688_s

u Propionib

= Lactobacillus casei group
= Lactobacillus buchneri group

Lactobacillus harbinensis
= Lactobacillus plantarum group
= Propionibacterium thoenii
ium cycloh icum

Table 3. The top two species and the propionic acid producing
strains among the microorganism composition in the stored Joraengyi
rice cake after shelf life

Number of bacteria

Bacterial composition Ratio (%) (CFU/g)
Total bacteria 100.0000 2.0495 x 10°
Lactobacillus casei group 50.4793 1.0346 x 10°
Lactobacillus buchneri group  29.5927 6.0651 x 10®
Propionibacterium thoenii 1.5283 3.1323 x 107
F Z_;f; ;ZZZ’C‘;;’IQCZ‘;”’ 0.8340 1.7093 x 107
Propionibacterium_uc" 0.1297 2.6583 x 10°
Propionibacterium jensenii 0.0509 1.0432 x 10°
Propionibacterium 0.0120 24595 x 10°

freudenreichii group

uc is a bacterium that has no registered gene information.

K
i
5=
o
>
kg O
HN
b
o

g-olo] HEE A]7ZH(retention time)
GC-FID Z2rtETY AollA 71807 Feoley, =2
v 2qke] AL AARAAFR?) #hol 09998 §-73 ]
AE e AEeAIS AR 2 027 ny
mL, 0.80 pg/mLE S = ATt 3]F&-2 90.19-126.13%%
F53 A7Z HYTK(Table 4). ol8lst A= & A7)
A ARERE Aol Brdeitte S47F dvh 244 F
EAES ZFAl sAuleE 39 s A&ale,
s|Au) ¢ 4wl E A 83t 321 pgmLoldtE E4
detected, ND)Z ] 2|3} T}

1 Z (not

A2 o] Qo T}E T2m A AN

ZHol" AAH4ZEF L. casei, L. buchneri= 14 vl
NME= ZZ23 S AL ekt 23y P cyclo-

= Pediococcus inopinatus

= Propionibacterium jensenii
Lactobacillus kimchicus
Lactobacillus odoratitofui group
Leuconostoc mesenteroides group
Leuconostoc lactis

= Bifidobacterium minimum

= Lactobacillus_uc

= [actobacillus plajomi

= Lactobacillus camelliae

= Bifidobacterium aquikefiri

= Lactobacillus hilgardii group

= Bifidobacterium mongoliense

= Enterococcus italicus group
Lactobacillus nagelii
Enterobacter cloacae group

= Bifidobacterium psychraerophilum group

= Oenococcus kitaharae

= Propionibacterium_uc

= Pediococcus cellicola group

Pseudoclavibacter soli

= Lactobacillus nasuensis

= Unclassified

= Bifidobacterium_uc

= Lactococcus lactis group

s Kocuria kristinae

= Propionibacterium freudenreichii group

* Enterobacter asburiae group
Pediococcus parvulus
Pediococcus_uc
Lactobacillus manihotivorans group

= Lactobacillus brantae group
Lactobacillus mudanjiangensis

= Leuconostoc pseudomesenteroides group = Weissella minor group

= Lactobacillus parafarraginis

= Bifidobacterium indicum group

Fig. 2. Genetic analysis of the microorganisms isolated from the stored Joraengyi rice cake after shelf life - the top 44 species among 98

species detected in the detected microorganisms.
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Table 4. Linearity (R?), limit of detection (LOD)", limit of quantification (LOQ)?, recovery and precision of propionic acid analysis

Added propionic acid  Founded propionic Recovery (%
Sample R? LOD (ug/mL)  LOQ (ug/mL) prop ced prop overy (%)
(png/mL) acid (ug/mL) + %RSD
30 37.84+£0.13 126.13 = 0.33
TSB 0.9998 0.27 0.80 120 108.22 +3.12 90.19 +£2.88
240 238.43 +£2.57 99.35+1.08
PLOD = 3.30/S.
LOQ = 100/S.
o = Standard deviation of the response.
S = Slope of the calibration curve.
YRSD (%): Relative standard deviation.
w - B ao
g g 5 3
5 w3 B z
6 e 5 2 oo 3
g g & e
< E g s
5 o m £ T oo B
£ 1 1000 g g 1000 g
g & 8 2 S
0 0 0 o
0 2 4 6 8 10 12 14 16 2 4 6 8 10 12 14 16
(C) 12 4000 (D) 12 4000
2o g 2 g
3 w00 3 S 000 S
o c w [
G s § G S
g g e s
< € =3 2
S 6 w0 S § w0 $
ko 8 k] 8
£ 1ot
% 1000 g g 1000 §
2 g 3 |
g ? & 8¢ S
0 0 0 T T T T 0
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
12 40
(E) (F) 12 4000
g0 g — =
5 w3 EP E
S s § > w0 3
b= H k) g
§ 6 2000 2 b1 5
T 8 S 6 000 2
2 g g
< S a 1
o s B 8
H 1000 _g = o0 5
a* I £
0 T T T T T T 0 0 ¥ T T T T T o
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
(G) 12 4000 Time (day)
2w g
S w00 3
5 s 5
g g
= H
S s 2000 2
3 8
H 3
a 4 o
s 2
kol 1000 H
& 2 &
0 T T T T T T 0
[ 2 4 6 8 10 12 14 16
Time (day)

Fig. 3. The production of propionic acid and bacterial growth of microorganisms in the stored Joraengyi rice cake after shelf life. Differ-
ent strains of (A) Natural bacteria, (B) L. casei, (C) L. buchneri, (D) P. cyclohexanicum, (E) P. freudenreichii subsp. shermanii, (F) P.
thoenii, (G) P. jesenii were incubated in TSB supplemented with 10 g/L glucose. Bacterial populations (—#—) were monitored by measur-
ing Log CFU/mL. Propionic acid concentrations (——) were monitored by measuring pg/mL using GC-FID. The data represent the
mean + SD of double experiment.

hexanicum, P. freudenreichii subsp. shermanii, P. thoenii, 325.43, 222.17 pg/mL A 2SR L, 7L A= 1,572.78,
P jeseniic 44XHE Z23]24HS 7H7F 263.47, 33890,  2,496.63, 1,519.65, 2,660.41 ng/mLE Z 2324k A
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Table 5. Bacterial growth of microorganisms in the stored Joraengyi rice cake after shelf life

Bacterial populations (Log CFU/mL + SD)

Strains Time (day)
0 1 2 4 7 10 14
Natural bacteria 3.48+0.33 8.59+0.55 8.70 £ 0.35 8.39+0.27 8.17+0.29 8.33+£0.36 6.16+0.21
L. casei
KCTC 13086 3.84+0.27 7.18+0.31 8.45+0.21 8.86+0.11 8.72+0.17 8.38+£0.12 7.41 £0.04
L. buchneri
KCTC 13089 2.58+0.19 6.08 £ 0.45 7.11£0.10 8.13+£0.08 8.42+0.19 8.54+0.39 7.64 £ 0.09
P. cyclohexanicum
KCTC 5755 3.65+0.18 4.28+0.10 5.94+0.34 9.54+0.26 9.60 + 0.02 9.40 + 0.24 8.35+0.11
P. freudenreichii
subsp. shermanii 3.20 £ 0.04 3.35+0.20 5.94+0.34 8.80+0.27 1030+0.34 10.01+0.41 843+0.15
KCTC 5753
P. thoenii
KCTC 5343 2.10+0.28 4.51+0.30 6.21 +£0.34 8.53+£0.37 8.75+0.39 8.48£0.59 7.73 +£0.15
P, jesenii
KCTC 5340 2.68 +0.08 3.42+0.38 6.53+0.07 9.15+0.05 9.87 +0.04 8.86 £ 0.33 7.04 £0.19
YSD: standard deviation.
Table 6. Production of propionic acid by microorganisms in the stored Joraengyi rice cake after shelf life
Propionic acid concentrations (png/mL + SD)
Strains Time (day)
0 1 2 4 7 10 14
Nature Bacteria ND? ND ND ND ND ND ND
L. casei
KCTC 13086 ND ND ND ND ND ND ND
L. buchneri
KCTC 13089 ND ND ND ND ND ND ND
P. cyclohexanicum 263.47 1572.78 2137.75 2462.02
KCTC 5755 ND ND ND £ 475 +32.81 +6.52 +5.06
51 {’; ;”‘:fl’;: fr’z’l’l’l D D D 338.89 2496.42 2904.78 2843.16
KCTC 5753 +2.16 +6.67 +28.86 +15.63
P, thoenii 325.43 1519.65 2125.18 2220.64
KCTC 5343 ND ND ND +0.18 +33.59 +3.42 +12.53
P, jesenii 222.17 2660.41 3333.25 3519.16
KCTC 5340 ND ND ND +0.45 +2.95 +56.03 +32.68
YSD: standard deviation.
YND: non-detective (< 3.21 ug/mL).
o] ¥4 ‘31 S7FeIATE o] ol R A& T BHup WEA st #577F 8ol g 3ol Propioni-
7FEL SRR X &F o7 FUTshe] 14U A oA = bacterium & H+E9] 43S JAE Z2I 24 Ao =
Z}z} 2,462.02, 2,904.78, 2 220 64, 3,519.17 pg/mL7F A% o3 2= AGHTK(Fig. 3). 7 #E9] Wi7IZHE A
HATh 2ol AAAFT L Prpionibacerium %52 4F KA} Z2IL5} AT Table 59} Table 60 L
E Hr} weg] s 35 J'Oﬂ g471E A APE 714 WAt Kaori 572 A+ Propionibacterium & 4
S2EIAT}. 4%52] Propionibacteriums ThA: =& A4S S IS BAYUo R ALEEle] T2y lAke AT
B, L Wl 95718 A Ao BEEEL 4 5 9] WEe] Pl BRE AAMANA FR ol
GANH E2HLNe WS AR, o AAE 4 EEselrs AHHNT,
HE o AAFF FN= Propionibacterium %2 455
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2209
2 A7e zdgolme) 2AsE WAE 2HRAS A
ARF ZEv e PSS BYSATh 2golme] 4
ARFS A BAL Bolo] 2HRAL £Ys) 22
o ANTES AEST. AEE Zeue 44
ZEgo] Pk o 1 H)A(TSB)S) sl 208 4
39 BA8l3 712 A=ntEae 9 (GC-FID)E °] &5

2 wasl oHEE g 3%
Syl 444, 42, AP

=
W, g 249 Lused BANE AT
a4

& 98%9 ?Ol AEHEJL 2 F 7V
HlES 24 0}* HF-2 Lactobacills casei group2

2 50.48%= XA Q 3L, Lactobacillus buchneri’t 29.60%
Aot 2232 WA HEE Propionibacterium thoenii, P,
cyclohexanicum, Propionibacterium_uc, P. jensenii, P. freu-
denreichii S22 UEGoH, AA AAFE2] o 24%S
AA k. zRolY AAFF I Lactobacillus 458 14%
Hj ol M= 29 24kS A4bskA] &ekov Pocyclo-
hexanicum, P. freudenreichii subsp. Shermanii, P. thoenii,
P jesenii= 4UAAHE T2 248 7Hzt 263.47, 338.90,
32543, 222.17 pyg/mLE AYFIA L, 793}= 1,572.78,
2,496.63, 1,519.65, 2,660.41 ng/mL, 14Qx}oll= zbzt
2,462.02, 2,904.78, 2,220.64, 3,519.17 uyg/mLE ZZ 3]
A Aol w48 SUEeITE B Ao AR Ay
o A xegor A" 9Re 544 ARS
AAddF vAEL AR 52 T T4

o —
AU 44d & eE ¢ 4, dre
R=2
[¢)
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