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Effects of Lactic Acid Bacterial Fermentation on the Antioxidant and
Anti-inflammatory Activity of Brown Algae Eisenia bicyclis Extract
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Yunhye Kim, Seung-Mok
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This study was conducted to evaluate the effect of lactic acid bacterial fermentation on the antioxidant and anti-
inflammatory activity of an edible brown alga, Eisenia bicyclis. Lactic acid bacteria were inoculated into and cultivat-
ed in E. bicyclis water extract. The antioxidant activity of the extract was assayed before and following fermentation.
Antioxidant activity was determined by assaying the levels of radical scavenging activity against 2,2'-diphenyl-1-pic-

rylhydrazyl (DPPH), hydroxyl radical and alkyl radical.

The lactic acid bacterial fermentation of E. bicyclis extract

resulted in enhanced antioxidant activity. The greatest enhancement of antioxidant activity was seen in the DPPH
radical scavenging assay, in which E. bicyclis extract was fermented by Pediococcus pentosaceus MBP-34 strain for
12 h. This fermented extract also exhibited higher inhibitory activity (96.66%) on nitric oxide production compared
with other lactic acid bacterial fermented extracts or raw extract (189.60%). In conclusion, fermentation by bacterial
strain is an attractive strategy for developing value-added food ingredients.
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3K Eisenia bicyclisye 2272 A& | 272 phlorotan-
nins?t 22 A2 245 off ekl oo, tie
2R B2 A3 @48 A4 phlorotanninso]| = eckol,
phlorofucofuroeckol-A, dieckol Z1.2] 17 8,8’-bieckol 50| H.il
a1 QJck(Okada et al., 2004). T3 tj2+e] phlorotannins=
FH(Eom et al., 2011), 3¥5(Jung et al., 2013), FIA IS
(Jang et al., 2008) ¥ g3 (Okada et al., 2004) 52| t}Fst
Ae|edS 7HA AL Qlefal Harg]o] Qlrk

e 22 27O -8/ F=0t] o] & wofl=3f
FE R85, 5 55, 4R A B 54
So] v Eo] tjHEoltiDo et al., 1997; Kim and Bae,

=

7

ghsgo] Hla

ulae] okgsh

2002). S Szoll EHElo] 9 TR
3Hd Egridrol7] wiel Aoyt dzte]of

St n| = maol OJshA] Fala= £l 7t ol 9] o7
7HA] A =40 WA 9wk 52 ZefshA L autAQl
FZ0] o]3L TP 71431 Qltk(Song et al., 2011). E3} o]
A3 Y E2 108, Bt 3 Y 3 0 5 EA
Hakop el s 27 == A4 oot s =
F 579 &, 3, 22 Sl AEske dA - o] AthLim
et al., 1995; Kim and Bae, 2002; Song et al., 2011). o] 2|3t o+
A& F5517] flote] Bk, fARF, #30] 39 A s
= o83t tpAuk, el 2 & F9] s Aol thet Aot
2134 =] ¥ cH(Bae and Kim, 2010; Eom et al., 2010; Song et al.,
2011). ti&F2] 79~ Eom et al. (2011)0] ¥ o] o|st oj3F
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=49 EulE I 5710t 2,2"-diphenyl-1-picrylhydrazyl
(DPPH) radical ¥ hydroxyl radical 27 2Hdof ofjst T 4]
ol A5+ At Baskgie), ofof & dAtofA= St A
S 7L Qe Alz dEA Qo ekl AT
OS2 A A-gof tigt A7t vl RISt digke] =S =0
7] §15te] mAE o] ot tiak da ol o] ghilket 2 Bl &
HS &/ W3k vlaskGich i Ao A dojxl Ail= S
HaFYS o] 8T thefet s Al d2d9 A

=z H E
A&

2 Aol AR HHRH(E. bicyclis)ye- 20141 8Hof| A3t =
TEARS st} ARESHAITE o] A& AlASH ] flel &
2 33] M3 5 dBA s AxE 2k B4 7| (HMF
-1000A; Hanil Electronics, Seoul, Korea)E 53l £43}et &
-70°C W5aro] B3 % Eometal. (2011)0] 213 WhHo w}h
2t Az digk B4l 20819 E(w/v)S F7FskaL 121
A 1583 4= FE3H

= FEH o WAL Qfsto] AREH 5= AF Ha ol
A& Skl A3k A ] A E S Aol A
B 52 frAtE2 ARESETE MRS Hi A (Difco; Sparks,
MD)ol| H a5 2447 i 3, uj okl 10%E i =
ol 313 30°Col4] 215 HiOK(120 rpm)3hich. WO
ofletE 2 33] 3= $ o sto] 1331455 7](Eyela Co., To-
kyo, Japan) = 5=5}0] Z4of| ARE-5FGITH

o= &Y &8

Folin-Ciocalteu % (Waterman and Mole, 1994)& 473t
Kim at al. (2006)2] ' of whe} phenolic compoundS A=
3t9lc}t. WA A EE spectrophometere] AW 71| 3]4S
5ol 314 % A& 80 uL @} 1 N Folin-Ciocalteu reagent 0.4 mL
£ eppendorf tubeo]] - & 387 A2 A WARE £, 7.5%
Na,CO,E 0.32 mL il eF A 2027t A sk3l). o] 5
A 75 96 well plateo]] 0.2 mL¥ %71 ¥ GENios® micro-
plate reader (Tecan Austria GmbH, Grodig, Austria)S AR
sko] 765 nmojlA| SFE G ST 55 ¢ total
phenolic content®] 5=+ EFEAE galic acidE o|-&3F ot

& 417 A4S ARstel e itk
Y=0.007X+0.063, 1= 0.9997
7] A Y+= &34 7k, X+ total phenolic compound & LFE}

Wt} 255 1g 9 galic acid equivalents®] mg (mg GAE/g)
= e AT

2~
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ot
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DPPH radical 2715 &3

DPPH radical 47|52 Qureshi et al. (2010)2] WHo=z &
A3kl A= 100 uLofl 150 uM DPPH €9 100 uLE &3
5 RH3-215- 96 well plateo]] 7 Aol A 3027+ 4] - GE-
Nios® microplate reader (Tecan Austria GmbH, Grodig, Aus-
tria)E 53l 517 nmoj| A 45 =451t} DPPH radical
a5 ot o] A o= ALksHIT

Radical scavenging activity (%) =
Absorbance of control — absorbance of test

X 100
Absorbance of control

Hydroxyl radical A& &3

Hydroxyl radical 227]%5-2 Rosen and Rauckman (1984)2]
W o 2 BASITE Al& 20 ulef 0.3 M DMPO 20 uL, 10
mM FeSO, 20 uL, 10 mM H,0, 20 pLE &3¢t th quartz
capillary tubeo] %71 & 2.55 3.of electron spin resonance
(ESR) spectrometer® =43ttt A4S th2at 2ok
magnetic field, 336.5+5 mT; power, | mW; modulation fre-
quency, 9.41 GHz; amplitude, 2.5 X 100; sweep time, 30 sec;
temperature 298 K. Hydroxy radical 475> H 2} H 9] A}t
A}l zolof oJsl| S5t tha Aol 28l AlLtE it

H
Radical scavenging activity (%) = (1 - A ) X 100

0
Alkyl radical A& &3

Alkyl radical (peroxyl radical)}> Hiramoto et al. (1993)
o] ol k) che T} 2ol 24sisck. 10 uLe) Alwo] 7}
Z} 10 uL 9] phosphate buffered saline (PBS), 40 mM AAPH
[2,2-azobis-(2-amidinopropane)-dihydrochloride], 40 mM
POBN o-(4-pyridyl-1- oxide)-N-tert-butylnitroneS 2 7}3+
o} 212jar 37°C oA 3027t HH3-A1X1 $- quartz capillary tube
o &7 ESR spectrometerS ©]-§-5to] 453 ch. A=
2 o}2-3 2t} magnetic field, 336.5+5 mT; power, 7 mW,
modulation frequency, 9.41 GHz; amplitude, 6.0 X 100; sweep
time, 30 sec; temperature 298 K. Alkyl radical 2~7]-5-2 o}
of 4o = Axtsta

H
Radical scavenging activity (%) = (1 - Ta ) X 100

0
M= HHY
up9 A 0] AN EZE] Raw 264.7 cell SHIA| ZF23
(KCLB)ol|A] &< rgrom], Al uiE2 918 10% fetal bo-
vine serum (FBS)¥} 1% penicillin-streptomycinsr 3Z§Hsl=
Dulbecco’s Modified Eagle Medium (DMEM) Bl 2| & A&
et Al =377, 5% CO, 20| A] ufjesteict.



MTT assayOf oot Mz M&Eg =d

96-well plate o] Raw 264.7 cell 1x 10°7}& E53)4L, 4/\]
7k Foll A B = 2 A & A5 %=(0.5 mg/mL)2] tist ==
o 9 Akt T WAL 24411 B0t Aelshnt. ol 3-
(4,5-dimethylthiazol-2-1y)-2,5-diphenyltetrazolium  bromide
(0.1 mg/mL)S 7+ wello] H2|ate] 447} vjorat & H A=
insoluble formazana DMSQ9]| &=-0]11 ELISA reader (Wallac
1420, USA)E %3l 540 nmoj| A &4 =5 =45t

Cell base nitric oxide (NO) assay

Raw 264.7 cell& 96 well plateef| 1 x 10°7}& £53}11, 24/\]
ZE ol A v Al = 2 A & YA E (0.5 mg/mL)S| th 5
N gl Akt i T A NS 1A 5o A e = 11p0P01ysaC-
charide (LPS)Z 1 ug/mL= 24 A7 51 2] 2]3}3ich. A szu)
& Al 50 uLE 96 wellof| E o] =11 Griess £ (1% sulfa-
nilamide/0.1% N-(1-naphthyl)-ethylenediamine dihydrochlo-
ride/2.5% H3PO4) 50 uLE #7}8la 5% & ELISA reader
(Wallac 1420; Perkin Elmer, Turku, Finland)E %3} 540 nm
oA FHEE SO, 3 MRS AL 02 stof Pk
& st

7 2 3

oz Bl £

|3 o)t} ek A
°1E}(McDougall et al 2005) S “%—04 ¥z hEy} ol
23%F L2 E H+&= phlorotanning 3| 2F-o| A F-2H phenohc
compound 24| o2 Q2|3 T Ao Kk

THLee et al., 2008). = A AHGH 1059 wH& %Oﬂ/ﬂ
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g Ao 583 5 BAs]
#| = hdS S SHAe the 1 ao] gt o kol A Eom
etal. (2011)2 g9 o= hF2 Ha 24AI7P°11 A= 7]
ST} 11 o] Foll= st A Helvkar Harskel
t}. ol & AF oA o]d ATE Edi= Ia 124171 24
ARE] S T el A s SHES) WS 27
SeAeHTable 1), -4t el ol cha Bole] ol o
o] F7eke AaHS BT 5 3ick. 1 e s g
2 Lactobacillus plantarum AML-159] ]38t ¥kg 24A|7F &
[48.86 mg galic acid (GAE)/g]oll &= 3131, t}32 Pedio-
coccus pentosaceus MBP-100]] 2]+ ¥ & 2441 7F 3(47.07 mg
GAE/g)Z Yelgth(Table 1). 1 o| 2o, L. brevis MBP-5 4
P. pentosaceus MBP-340f 2]} Hh g 24 A7t Tof -2 dfjis
gegol et

o|H3t 7:'343 L. brevis LB-20 o520 &Jgt Akt 5= wha
Ho] 12l & =& (adm)of| vle] #l= =9 T

o] #7}0}@‘ Th+= X2 31(Song et al., 2011)Q} v A& & Ao}
Zzolo A iz 34eHE gHeF 2710l gt ¥ 7(Bac and Kim,
2010; Eom et al., 2010)2}= A x| gt} E3 s 25 whao o
g g A=Y Aot A = tﬂﬂ H Foll fARF
50| Aok bt Aol ot Zhpsl Ao tix
TR HE) s =Y ?ﬂakol Sk A oR
S TH(Park et al., 2005; Eom et al., 2011; Song et al., 2011).

DPPH radical A7 &%

g Szol3t

BEE AU EE T

A
A
=]
=
°
<)

AN i3 Btg oS oAk o 2 DPPH radi-
cal 27 %}*é & A9 A= Fig. 1o Yetf Siok 2ast
] kot 3} FEE(H 2T 2] 79 DPPH radical &7 242
34.86%= Eom et al. (2011)°0] 113t tj8} ==129] DPPH
radical &~A

249(36.11%)7 vl 23S verdi gl Hhd

Table 1. Change of total phenolic contents in Eisenia bicyclis water extract by lactic acid bacteria fermentation

Total phenolic content (GAE' mg/g of dry weight)

Sample
12h 24 h

Control? 15.38+0.68 23.52+0.22 30.6240.30
Lactobacillus brevis MBP-05 15.38+0.68 25.52+0.22 45.19+0.68
Lactobacillus plantarum MBP-06 15.38+0.68 20.86+0.87 33.67+0.64
Pediococcus pentosaceus MBP-10 15.38+0.68 23.57+0.52 47.07+0.30
Lactobacillus brevis MBP-17 15.38+0.68 22.52+0.16 39.3610.30
Lactobacillus brevis MBP-20 15.38+0.68 23.33+0.08 37.14+0.25
Lactobacillus plantarum MBP-21 15.38+0.68 22.38+0.22 22.10+0.22
Pediococcus pentosaceus MBP-34 15.38+0.68 20.86+0.57 40.05+0.58
Lactobacillus plantarum AML-01 15.38+0.68 17.71+0.00 29.05+0.30
Lactobacillus plantarum AML-15 15.3810.68 16.71+0.89 48.86+0.25
Lactobacillus fermentum MBP-02 15.38+0.68 13.81+0.30 39.05+0.64

! Gallic acid equivalents, ? Eisenia bicyclis water extract.
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Fig. 1. Effect of lactic acid bacteria fermentation on DPPH radical
scavenging activity of Eisenia bicyclis water extract. Results are
means +SD of triplicate data. o, ascorbic acid (500 pg/mL); m,
EWE (E. bicyclis water extract, 500 pg/mL);
extract fermented by lactic acid bacterial strains for 12 h (500 pg/

, E. bicyclis water

mL); m, E. bicyclis water extract fermented by lactic acid bacterial
strains for 24 h (500 ng/mL). L.05, Lactobacillus brevis MBP-05;
L.06, L. plantarum MBP-06; P.10, Pediococcus pentosaceus MBP-
10; L.17, L. brevis MBP-17; L.20, L. brevis MBP-20; L.21, L.
plantarum MBP-21; P.34, P. pentosaceus MBP-34; L.01, L. plan-
tarum AML-01; L.15, L. plantarum AML-15; L.02, L. fermentum
MBP-02.

ikt s I E o2 o £5of| H]ske] DPPH radical 4272
Ko] Z71ehe e LRSI,

o|2fgt At thA|n} & 0] ol AR o) W of 9
&l DPPH radical 47 2-4] 0] %715} th= Eom et al. (2010)
3} Bae and Kim (2010)9] 917 2294 22 232 ek 3
Slck. oliz nlAbEe] wio] elsl Atst B4 A AoR
e = 3ekEe] S7Fsh] Wil A SR HeE 614
5l 5 8keHE o] 912kt DPPH radical 2:74% 24 Afolo] &
ool A= T A kstch. T o] A8 4t
w5 SOl AdA o= HE slehE ool W P pento-
saceus MBP-34 #55 7}A| 1L 12A17F 2ha st tjsl wha 3=
-9 DPPH radical £7]%50] 83.75%2 714 2 S48 e}

Ith(Fig. 1). Eom et al. (2013)2 Cadida utiliss ©]-8-3t tff
R Ha Fofl = 3 T Wk oh= i
A gAks) 5o Ale|E Aol 5835 A EEZQI eckol, dieckol,
dioxinodehydroeckol ¥ phlorofucofuroeckol-A 5-2] phloro-
tannin 342 20| e} sl o % afoha 1 ek gk,
2hA] & Aol A ARl His BletEo] ok} DPPH radical
A A7) A E B W sHA 2451 el =
sl 55H2 o] e 2t o b Ak W] <]k phio-
rotannins o] ool tigt A7 BR T Ao = ket

Hydroxyl radical £7{s &3

Hydroxyl radical-> =3t} A H A9l B4 &A44 F
ol A wkgAd o] 71 7 skol AA| W 24HE 22] 9l Az 5o 4

Blof| F23F J&-E oh= A& U4 3Ith(Heo and Wang,

N = =] A~
L ED - e - ASE - PGS

ot

= =) bl

2008). G-Akt i3 gl o] hydroxyl radical®] 2AEAS
At A= Fig. 29} 2t} Positive control@l ascorbic acid
o] 75 80.42%9] &S UL, ek =5 9] 7%l
+30.51%= Kim and Lee (2004)7} 215 o 8F0] Ax =4
o] w2 hydroxyl radical 4~4&4(42%)3} -F-AlsFA ) 34|
9, AR g RS tiet 2S5 ( =) ot hydroxyl
radical 227 20| F7et= A e It 53] P pen-
tosaceus MBP-340]| 2]&]| 12A]7F &3 % A 0] 50.41%= 74+
=2 Aol WA=

ol Ail= fARF tis A do] YAH skehEo] obd
Ag negiotd Ags] Hold hydroxyl radical 27 €4S
7HA AL Q1= Ao 2 HaETE Eom et al. (2010)% S5 thA|of
Hha o} o] 3Rakst 8Hd o) F7tol| v} Harskar §lout 1 &g
7= = FE=HT nR7HA] £ radical o] Froll whet 2jo]
7} Qltt. o] = SR FE Foll EAet= A 249 S, &
& A n]E Ao o3t s thaiE 9 Atolel 7] Q1S
= A O 2 BZYE|XRE A A o]of] thEF A= ZFYE o] A &
o BT AT Hagt Ao R

Alkyl radical A7s &H

e F=H T} AR S da S ti4 o & alkyl radical
27 S48 Adst A= Fig. 33 Zt}. Positive control 9]
ascorbic acidi= 73.81%2] &4S UEIY AL, s 599
Zd9olli= 67.27%, FARF S HEHL s fARF Ea8
of o) =2l 3} 52909 alkyl radical 47 Bt
2% S EE= AR Yepylth E3t dA 4| F alkyl
radical 27]%0] u]& 223} 7o 2 A ascorbic acidet
H| I A] U of| A th53t alkyl radical 47 %-& LERY S
.1 alkyl radical 9] 427 8/d o] Fojuirhal &ef 2 chitooligo-
saccharides (25%) Xt} 953t 4271242 LFER Q1T (Ngo et
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Hydroxyl radical scavening activity (%)

Fig. 2. Effect of lactic acid bacteria fermentation on hydroxyl radi-
cal scavenging activity of Eisenia bicyclis water extract. Results
are means +SD of triplicate data. 0, ascorbic acid (500 pg/mL); m,
EWE (E. bicyclis water extract, 500 ug/mL); =, E. bicyclis water
extract fermented by lactic acid bacterial strains for 12 h (500 pg/
mL); m, E. bicyclis water extract fermented by lactic acid bacterial
strains for 24 h (500 pg/mL). Bacterial strains were the same as
listed in Fig. 1.



100

<5}
o

[=2]
o

N
o

N
o

Alkyl radical scavening activity (%)

0
Ascorbic EWE L.05 L.06 P.10 L.17 L.20 L.21 P.34 L.01 L.15 L.02
acid

Fig. 3. Effect of lactic acid bacteria fermentation on alkyl radical
scavenging activity of Eisenia bicyclis water extract. Results are
means +SD of triplicate data. O, ascorbic acid (500 pg/mL); m,
EWE (E. bicyclis water extract, 500 pg/mL); =, E. bicyclis water
extract fermented by lactic acid bacterial strains for 12 h (500 pg/
mL); m, E. bicyclis water extract fermented by lactic acid bacterial
strains for 24 h (500 ug/mL). Bacterial strains were the same as
listed in Fig. 1.

al., 2010).

o] theFgl radicalol] gt AL/l gt hakst A
A Festo] EH s} 25942 DPPH radical, hydroxyl
radical ¥ alkyl radical ¥} 22 ZF& 73] radical A2 A A
Je ATE 7T 9Lon] T BAS Ak ] oJshA 2
TPl A Bels 4= olgich. olol AR kel SlaA] A
3 Ek] 0] /\H/HE]Z] OJ-J:_T;]—EI:] 140:1 ’6:)]- §]—Xﬂ§},{1_,] o]B_ 7]~__
Ao] B2 A0 2 Tekslo] o] T MTT assayS ol &2k 4| =
Kol 2k 75 sl

MTT assay0f 2ot M= MEZ

Frakt drao] whE tigk =509 A2 S/ gl Al
7] 9l8te] MTT assay & ©]-85to] AL 5o Bt A5 %
351 tH(Fig. 4). MTT assayol| &| 3t A2 =4 A9 22}, Raw
264.7 cell RZ=E8-2 positive control ] ascorbic acid+= 70.02%
O Hliz HEES, e 5] 4 F-oll= 57.70%= LEh L
o} fAktol ofRt tie &= H‘E"“ 2 i A A7
HAGlo] R ETE =& Al AEE-S e SithFig. 4).
E3| P pentosaceus MBP-349] o]} 12A|7F 2Ha = 3t vhg
FEEY A, 101.76%2 7P =2 Raw 264.7 cell AJZ8
S Yo g4k B0l o) ME A4S fuele 215
o] A= Ao g AE T thA|np 25RO H o &
5 uhEo] 93] A E AERo] tha: Z7kaitkn B st glek
(Eom et al., 2010). o]t Au}= AE dhg Ao A Halst
S4B 5 0] M o) sl o) HhE S0 Q1]
A9l BAEAE RS Qcke 28 SAvlsl 92
5 ua A BolA HelE TR o] 8 ikt AR hE
7<% i A= AoR 7]E]1%E}(Eom et al., 2010; Kang
etal. 2010).
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acid

Fig. 4. Effect of lactic acid bacteria fermentation on cell cytotoxic-
ity (Raw 264.7 cells) of Eisenia bicyclis water extract. Results are
means +SD of triplicate data. O, ascorbic acid (500 pg/mL); m,
EWE (E. bicyclis water extract, 500 pg/mL); =, E. bicyclis water
extract fermented by lactic acid bacterial strains for 12 h (500 pg/
mL); m, E. bicyclis water extract fermented by lactic acid bacterial
strains for 24 h (500 pg/mL). Bacterial strains were the same as
listed in Fig. 1.

s S22 At 2] Qo Sl thgh 24 5ol
BE 3 919 (Ryu and Kim, 2006), MTT assay©l| 4 Al
542 eh2) 9 522 0.5 mgmLol4 SAHE o
olo] % LA S ZASIACE SAk2 e TR ole] 2l
% IS 2AFEE7] fJsto] Al W d59] A5 NO A4

= LPSE st oL Akt e o) O] A| 2 5 8 (cell
protective effect)& NO A A o7 =A%
Akt Aol o] e, tiRE 2447 R H T 12417 R
& 11 MESAOIH NO A oAl b} A oz S
St 71 © 2 Ve thFig. 5). £3] P, pentosaceus MBP-34 -5

240
220
200
=180
o 160
5 140

: 120
B 100
s 80
60

Z 40
20

0

LPS - + + 4+ o+ o+ o+ o+ o+ 4+ o+
Extract- - EWEA.C L.05L.06 P.10L.17 L.20 L.21 P.34 L.01 L.15 L.02

Fig. 5. Effect of lactic acid bacteria fermentation on cell (Raw
264.7 cells) based nitric oxide assay of Eisenia bicyclis water
extract. Results are means +SD of triplicate data. , blank; m,
lipopolysaccharide(LPS, 1 pg/mL); o, A.C (ascorbic acid, 500 pg/
mL); m, EWE (E. bicyclis water extract, 500 ug/mL); =, E. bicyclis
water extract fermented by lactic acid bacterial strains for 12 h
(500 pg/mL); m, E. bicyclis water extract fermented by lactic acid
bacterial strains for 24 h (500 pg/mL). Bacterial strains were the
same as listed in Fig. 1.
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ofl A 12417 WAt g} Wha F=E9HoflA NO A8/3(98.66%)
o] th27+(189.60%) thH] F 21l o]/ ot 71 g F- &4 o]
Hojut A o2 yeldth(Fig. 5). P pentosaceus MBP-34 «+
of oJgk i} Hha == H O NO A/ <A &/d o] positive con-
trol ¢l ascorbic acid (69.84%) R r}= ol x| x|ut W g oo 7
AlE sfehEo] obd & a3ty FHojdk NO 44 dA|=
= 7HR A o & b Th B3 o] 2fjt A thE SRR 5
Slo] mAlE Ao oA FHS Bol TRt thE
BIE0E AR tHEom et al., 2010; Kang et al., 2010).

2 Aol st FEHS o 83t U7 & A%
27 9) TS fJste] fAFS o] &3t HaFA ] A8 TS
A& AESHIT. L A Al 54 o] FaFE v A A] oA
tighe] ahitsl gt op e S 249 S = QL
= 43 FARFF P pentosaceus MBP-345 215}t I
Qh o] F520] ¢ Ao} FoloF £ Xt rol| vl sl A4
O = At Ao ofsf HAakel 9l 3k elS 24 S7Ht 7Hs st
the A Sl JlolAl &% 71540l ke siaf HaAdE 7|
Hhol A= A2 7| et

ol

Al AL

=B 2479 oA AUSH 20149 ABHIEE 7]
BRI E3F o] RES At WA 2 BAIS 714
B ARY 1 BGTL 7127 919 015 AohE 24 SKS
Trading Co.9] /919] ©J3} 248 F3e sk wa7| 29 4
8 A 9le] o o]2ol7l AT olo] ZhAt Eiuick.
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