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Effect of Microwave Treatment on the Physicochemical and Microbiological
Characteristics of Beef Loin during Storage at 4°C

Ho Jin Kang, Hyun-Yu Lee, Jong-Dae Park, and Jun-Seok Kum*

Korea Food Research Institute

Abstract This study was carried out to investigate the physicochemical and microbiological characteristics of beef loin

following microwave treatment at 4°C. Two types of microwave treatment were applied. i.e.,

continued microwave

treatment (CW) and holding microwave treatment (HW). The L value increased, while a and b values were not
significantly different among the samples as the storage time and microwave dose increased. The initial pH and after 3
days ranged from 5.51-5.74 and 6.32-6.51, respectively (p<0.05). The thiobarbituric acid value of all beef loins increased
with increasing storage period and decreased with increasing microwave dose. The volatile basic nitrogen (VBN) content
of the control was higher than that of the other samples and the VBN content decreased with increasing microwave dose.
The total plate count of beef loins decreased with increasing microwave dose. This result indicated that T2 (100 W, HW)
is most effective treatment with regard to the safety of beef loins without decreasing the physicochemical and

microbiological characteristics.
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Description No. Description
Wave guide Door of cooling and hot air
Microwave cavity 7 Control panel
Door of hot air 8 Anode Voltage Controller
Intake of hot air 9 Voltage filament
Cooling fan 10 Main Controller
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Fig. 1. The structure of microwave dryer.

oA T3] fiozen meat slicer (HFS-300, Hankook Fujee Industries
Co., Ltd, Suwon, Korea)S ©]-&3}] 2712 FA= 1.5em, T
L 75405 g0 F RS nlo|ARYo|He] F L) P A3
49 FH=Z g AL AARAS AATS & A 2
Aol A3t

AlEo| =X

23719 AHHPES Fig 19] E4)9 wlo]ag2v A%7E o]
&3] Fk 2450 MHzoA S8 3 2HA ] mE oH| A E
< B3t A 2AE AEXEH2A(CW), FAH 2 (HW)S
2 UFo]l =9 100W 90s, 100W 90s-60s holding-100 W
90s, 300W 90s, 300W 90s-60s holding-300 W 90s, 600 W
90's, 600 W 905s-60s holding-600 W 90 s= 3ttt o] o mjol=L
ZHo1B YR 227} 60°C o]de] HA L=F 317] $5He]
300W oo E¥o= g ZAAE A 6058 AHA
(holding)AA AES Pt

tol AR Yol B el Zt A]RE poly vinylidene chloride (IPS
Korea Inc., Gwangju, Korea)Z Z1-8-3 7 (Turbovac SB-260, Tricom
Inc., Seoul, Korea) 3} wlo|aZ2u2 A5 oH 0, 3, 6, 10,
1447k 4°C Aol Agsiax] o|slshy, v &4 HelE
AT rlo|A RS o] 83 23719 A Table |
o JERAATE

M &3

SAe ¥ 78S SAZS 308 < 343K (blooming)A X
AejelA &4 sk Widmo R FESHL, a ¥ bk 47t
96.86, —0.07, 2.02)A1Z! color and color difference meter (CR-
300, Konica Minolta, Tokyo, Japan)& AF&-8led L (Lightness), a
(Redness), b (Yellowness) %S =743t}

pH value

Alge] pHE 29, A 52 d3] AAT v AR 10g
o 70mLY SF/FTE 75 homogenizer (Ultra-turrax T25, Janke
& Kunkel, Staufen, Germany)S AR-3t] 14,000 ppm©oZ 2%-7F
423} A7l & AAFIE 100 mLE 273l pH meter (Orion
520A, Thermo Scientific, Horsham, PA, USA)YS Al&-sle] &35}
o
AR

Table 1. The conditions of microwave treatment on beef loin

Samples Conditions for microwave treatment
Continued C Untreated fresh beef
microwave T1 Microwave heating, 90 s, 100 W
treatment T3 Microwave heating, 90 s, 300 W
(Cw) T5 Microwave heating, 90 s, 600 W
T Microwave heatipg, 90 s, 100 W/60 s holding/
Holding Microwave heating, 90 s, 100 W
microwave T4 Microwave heatipg, 90 s, 300 W/60 s holding/
treatment Microwave heating, 90 s, 300 W
(HW) Té Microwave heating, 90 s, 600 W/60 s holding/

Microwave heating, 90 s, 600 W

TBA (thiobarbituric acid) value

el A S Ueille TBAGE SASHITHO).
=, 109 &0l AEFo] AR E 9l8td BHA 50pug 3
7F F 20% TCAE 25mLS H7iste] 287F 14,000 pmo 2
42333 volumetric flaskdll ¥o] FH4E 50mLo] ZA 313
o} o|& HY3EF EE0]F the filter paper (Watman No. 1,
Japan)® filtration A|71 §~ i34} & 3mLS F3l test tubeol] ¥
32 0.005M 2-thiobarbituric acid 3 mLS W3 & &3 & H
SharellA] 15A17F 52t EA938IA1Z1 - spectrophotometer (UV 1600
PC, Shimadzu, Tokyo, Japan)Z 530 nmollX S-4=5 =43t

TBA value = Absorbance (nm) x 5.2

VBN (volatile basic nitrogen) value

o B2 Yehls VBNERS Conway unit2 274 311
7). &, AES 10gS vortex beakerd] ¥Y FF5 90 mLS
7Fsted 14,000 pmoll Al 577 FE3let & A2 NS filter paper
(Watman No. D)ZE filtration A1Z1 ¥ oz} Z 3mLS F &
conway unit®] <Ae] ¥ o] 001N BAF 1 mLe} R|A]<F
eSS ¥ F wy S 29Ut A4S vneAA g€
Aol 50% K,CO, I mLS Az F¢ & vi2 dgict. 87]
& F3o2 sty 949l sampledt K,CO, 71 410]A gt
ojmf o] B4t A|Ake] 2] €] sample K,CO; &} 41014
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A 3t} 37°C2] incubatorol A 120%7F S48k Al
2AH2HA DL BAEAE 002N HSO0, & 4143

TARTE 94del K,COE 718 e 319
A= 92 24s vehd w2 sk
VBN value (mg%)=(a—b) x F x 28/sample2] < x 100
a: 24E HAA mL
b: F8E APA mL
F: 0.02 N H,S0, #&3HA 5
28: 0.02N H,S0, I mL &=&h=d Zad N
(0.02x1.4x1,000)

%

&T 4 (total bacteria)

Ao HHANA Y38 BHES o8t AlRE HHS
o] A]EZE stomacher bagdl ¥ 2¥7} stomacher (Stomacher
400, Seward, Worthing, UK)E o]&3lo] #&AIZ] th 0.85% &
A2 el B2 F ISR M stk 28 34

el
o= T

ImLg F3| Petriflm™ (3M, St. Paul, MN, USA) plating
method® FE3}] 32°C incubatorol] 24A17F vWiF 3 HE Mo
2 AL = & AT FAh

X2M MlZ==(psychrotrophic bacteria)

A2 Ade sd 1mLe Fs| Petrifilm™ (3M) plating
methodZ FE3}0] 8°C incubatorol] 48A17F Mg § H& oz
A HE F5E AF STk

3NHE =X sl HAx|9F RFQXE Ak}
SAS Ver 6.03 EAZZ
} Duncan®] thH$] A

(multiple range testys ARE-3ted Fo)4d HAES A3t

|4 s}

nlolZz v ZAAEE $49) 4C AFF A% WSS Table
20 ERARITE -%¢] S ) Abeet s %o 2
S39 AReke F2 Y B ohel, 2HABHANE wj-

FO3HO). ZAHFA 083 S50l Lk tETv} 71

7P =k UmA AR ] frel Al Atels B A
Sk A7|7be] mhE AL Erte] el HolA| ettt

A% 3Gt L2 T2 (Microwave heating, 90s, 100 W/60 s
holding/Microwave heating, 90's, 100 W)7} 286322 7P =}kl
T1 (Microwave heating, 90s, 100 W), T3 (Microwave heating,
90s, 300 W)7} zFzt 27.56, 27.152 T2 tH&o2 =2 k8 UEt
WAtk 22 26482 TS5 (Microwave heating, 90's, 600 W)<]
L3k 26373 fARSE 72 JERISITE T6 (Microwave heating,
90s, 600 W/60s holding/Microwave heating, 90s, 600 W)= #
7 3l 7 vk 7”1 25158 UEho] 3dAke] AelEE
7re] FrolFQl ztol7t vebdE & & AATE A% 3UAtel A
AA LAl E ZAMI O] S7HRE Like] freldler 2
a3ke Aoz Yehdthp<0.05). A 6datl= A% 3939}
PR T27F 7P =& Laks Btk ARA A A =
T2, T4, T67F 22} 27.03, 26.09, 25952 Lgkol Axt ass

& AT AEAEAANE T, T3, T57F 2H2} 2574,
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Table 2. Color (Hunter L, a, and b) changes of beef loin during

storage at 4°C after various microwave treatments

Storage
period Sample L a b
(days)
C 32718277 16.50+0.48° 6.37+£0.56*
T1  29.60£1.43%  15.70+0.26™ 5.11+0.53°
T2  29.80+£1.38  15.17+1.60® 4.714+0.93™
0 T3 31.43£1.12%  15.54+0.75® 5.20+0.65"
T4 29524199  13.98+1.01° 3.74+1.01°
T5  29.49+1.96"  14.42+1.63® 3.84:+0.75¢
T6  31.56£5.36™  14.72+2.93% 6.31£1.23°
C 26.48+2.05*  11.30+0.20% 1.28+0.83"
Tl  27.56£1.98®  10.41+0.36° 1.35+0.48"
T2  28.63+1.03° 12.39£1.39" 1.79+0.48"
3 T3  27.15£0.95®  13.68+0.33%® 1.92+0.58"
T4  26.84+£0.50*  11.66+0.46% 1.79+0.36"
T5  2637£1.20*  12.73£1.06™ 1.67+£0.48°
T6  25.15+0.60° 15.06+2.92° 2.68+0.37*
C 26.42+1.55®  10.09+1.15° 2.38+0.64%
T1 25744123  10.97+1.52% 2.58+0.36°
T2  27.03£0.85° 13.43+1.06 2.93+0.66°
6 T3  25.98+0.75®  11.90+0.61° 1.85+0.46
T4  26.09+1.33°  11.63+0.48" 2.50+0.45%
T5  25.19+0.87° 11.69+0.59" 2.56+0.36°
T6  25.95+1.35®  10.86+1.01% 2.96+0.32°
C 28.80+0.50®  11.08+0.57° 1.69+£0.41N
T1  2821£1.87®  13.00+1.69® 1.59£0.31N
T2  27.97£0.62®  11.98+1.42° 1.314£0.25M
10 T3  29.58+1.29° 11.52+1.58" 1.78+0.54N8
T4  29.56+1.86° 11.80+2.09° 2.15+0.42N8
TS5 27.30£1.21° 12.00+£2.14° 2.93+3.27"8
T6  24.08+1.05¢ 14.73£1.30° 2.88+0.63"°
C 27.64+£1.95™  8.96+0.64° 2.50+0.32%
Tl  26.07£0.87°*  13.59+0.49 1.62+0.11°
T2  2837£1.97® 9.76+0.64° 2.09+0.60™
14 T3  28.58+1.29° 9.48+1.36° 2.55+0.22%
T4  26.70£041%¢  8.74+0.35 2.234+0.29%
T5  25.61£0.57*  13.95+0.84° 2.13+0.48™
T6  24.49+0.67° 13.76+0.64 2.70+0.45°

C, T1, T2, T3, T4, T5, T6; Refer to the comment in Table 1.

Mno significance

*IMeans+SD with different superscripts in the same column differ
significantly at the same day (p<0.05).

2598, 25.192 frolFom Zadhs & & AT RS 2642

2 A T1, T3, T4, T6St 24210 zfo|7t §lo] fAkeh 3hs
etk A 6dx7ix e And oz ALz X2l
5 R AAAYA e AU T2, T4, To7h =2 Laks
EPSAT). SEAIRE A 109 RHEl = AR o] 300 Wl 14
Aol T39F A A 221 T49] Like]l ZH 29.58, 29.56
o2 AYwE F /P 22 &S e el E diE2,
T1, T27} 27} 28.80, 2821, 27.97=2 &$kal, T5, Tex= zhzt
27.30, 24.08% YER} Tort 7P W L3S & & ATt vt
ek AUl 14Uxke] T3E 28.58% 7 =% T 24.49
2 7P 9Edthp<0.05). ANEE Yl agkd A9 AR o
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Fig. 2. Changes in pH of beef loin during storage at 4°C after
various microwave treatments. C, T1, T2, T3, T4, TS5, T6; Refer to
the comment in Table 1.

Aol 2] agtol 165022 713 kot A% 7|7ko] =
7hlEAl AL A2l agto]l E=A Uelsth AR 3l
AP FFO] 600 WSl A X2l Tex -2 a%kol 15.062
2 O AYLE 2y foFoes Bo g yehd v 2A}
Aol 100 W AEA G4 MRl Tie] 7FE w2 1041&
e A 279k g8l A% 6dake] tiEet 10.092
71 B aghs B 100 W BAA T 129 agke] 1343
o2 7P w2 6datel T3, T4, T5E ZF2F 11.90, 11.63,
11692 H]27re] F94<1 &ol7t glich A4 1042kl Té
7t 7P B aiks RYA tiREe JPY 9 ke Byt
(p<0.05). A 1497 E T, T5, Terx H2|Z7H] FolZel 2}
olgle] zFzh 13.59, 13.59, 13.762.2 7FY =& zhe Jepd wt
W 2, T2, T3, T4 Z+2t 8.96, 9.76, 948, 8.74% A&7+
o foZel Aol UYL TI, TS5, T6RTF Fe zHS Btk
(p<0.05). &A0] oJF9H AHREL HIwg HojxmelA Huh
A HAER] agkd 2ar]e] FEE A £ e T8
3 71Fo] o] Fesitty dAgEch 2% pke A% 0, 3,
6, 10, 14841l Te7F 7HE =2 S Yehllo] ZH2} 631, 2.68,
296, 2.88, 2.70& UERNATE AN 2S5 bt =2
S eI 2 A 27] 63701904 A% 3Y
el 1282 e 7S Bol A Hs] A4 Ao ¥
SRS & T UATE vle|AE T AR ZF gzt HE)
59 Las ok SURITIE AoE YEREoH aghe 4%
NN =2 e BEAXL MM RS FAR 3he v
ERAAL bl F3S = ASE UERTE Lee®t Byoun(10)
o mlo|ARTE X3t #a17]9] o]slEha B/ wslex Am
=4 Az #3719 L, bk mlo]AZgo)B A S
] NZFET UL aghd EoAT Uz folFd At
ol AT HISIHEH o]2fdt Aol W3l= metmyoglobin
o] Aol o8l Moz WEEAY] WE11)] Aoz et
e} o] gt A&e] mle]aEule] ot Mz Wl disiMe
I A=/ 9 o Zlol.

pHZt s}
-5 A% 717F Fete] pHHSR= Fig. 294 ok A% 093}
o pHe tiEwto] 6482 7P Woka ZARAEO] 600 Wl 4
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Fig. 3. Changes in thiobarbituric acid (TBA) values of beef loin
during storage at 4°C after various microwave treatments. C,
T1, T2, T3, T4, T5, T6; Refer to the comment in Table 1.

A Agd Tert 7H =2 6.595 e T HEE
7He] oAl Apole WHAERA okttt A7 39UAte] pHeE A
xRt gds] adte tizdto] 5592 7P WA T,
T2, T3, T4, TS5, T67} ZHZF 5.66, 5.66, 5.70, 5.64, 5.74, 5.71%
5.59-57175 22 YEstth Young S5(12)°] 4132719 A4 pH7}
542-5.7012k2 Bsk W] Esty o] 9k A 6, 10Y,
14datoll = zF Aol A% 39} 229 zjo] glo] o
ZH pH #S B HNbEo R pHysr A7 0}l 6.48-
65959 Zo] A 33Ut HAasled 5595742 A% 14U7HA]
T4 ZolE YepA] ZUTE Lee 5(13)2] HioA ke
2]32719] pH7t 5.58-5.61, EFA 2a17]7) 5.480]2kaL & A}
A Ao Yepidth ghe-59 A4 pH ®iste A
Abefe] ME FbsHES] FFoly dld Eajo &gk gEuof
I G B Ao EeEo] {714t dulstels, AlE, ¥
£, 7lRd Bo] AN pHoll 4TS F Aoz At
(14). & A7+43 A% 38l 959 pHe F438] gae A
S 2 Yelged ol vto]laRTl At o3 rAE ASYA
2 AR oA 9 Ak A mE ikskEe] JA=
Uehd Axz ddEch

TBAZt s}

50 A7 wE TBARS] ®ste A 0dAtel] iz
T} Tlo] ZH2; 0.06 mg MAkgS. 2 THE a5 Hs) §-<]
Aoz 7Pg W2 s JEMIIE T67t 0.14 mg MAkgO E th
2 AgzEd vl fFolHew g =e e YeERidt
(p<0.05). 217 38z}l T1¢] TBAZFL 0.11 mg MAKkgS & T
2 APE ve) 7PF Wk Tert 025 mg MA/KgS & 7
ESkTh A 6, 10, 144l 39 ARt mR7RA R TIe] 71
W TBARS H<l wHH Terk 7H8 =& k& Ytk A
Al Tl, T29] TBAZR= AR 6LdA7H S71etdth7E thAl
sl s 2o Ay 24E Ha] dWA g =
AHEA] AE AT S7FIA] A stk Bar(15)9)
FARE AdS Bk $59] vielaznk AR €3 TBA7}
T rlelagolH A e AFQl 0dAtel] Aol 7HE vt
Al Eb AL ASA A Aol ALY A Hok
W2 TBAGHS YFERRITE A78717ke] W& TBAZR= A%<l
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Fig. 4. Changes in volatile basic nitrogen (VBN) values of pork
loin during storage at 4°C after various microwave treatments.
C, T1, T2, T3, T4, TS, T6; Refer to the comment in Table 1.
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AP T 0UARE A7 1485¢H VBNRES tizzo] 7
T ko o FUHEC] TP ZES o F UATH AFlA
VBN 72 Taldo] albumose, peptone, peptide, amino acid 52
2 HAE F Ao 89 Fgoz ANEE R AF T
VBN ko] Z7h= Alare] $2)3 Aol e Aoz 4w
2 Jet. Jung S(16y a3 AF9 958 7] EAst] 1°C
oA 28U B AT A AF 59 A A 214}
21.01 mg%= w-¢- =2 FAE YEhfo] Fo=r EUTia
I SiGiTh ARk o A& A9 20meg% o/de] HH Fu
HAT A ATk(1e). dl=2e] A% 0, 3, 6, 10, 144x}e
VBNZES 7z} 4.53, 474, 5.88, 638, 837 mg/100 g2 A%
dAfell= AF27] 0dxHETE ofF 2vfell 77k T Ralw
BT AEAEF By A HELEe] WS VBN
< YeMATh B3] A 717ke] T1EE A2leike] VBN
el Aol A YERdS & F AT AEA Y T,
T3, T59] A% 1443+ VBN 717} 6.42, 5.88, 433 mg/100 g
o2 ZAMFe] Z7HdE W VBN#S Btk i gA
Ak el T2, T4, T6S] VBNZol A& 1493t zZ+zt 6.22,
521, 422 mg/100 g2 UER} o] Z718eE 7Aashs B
o} mlo]|AZslel| oJgt 955410 Tl Fois FAAY
202 A XEFEo] ALY X FERT W3k v}
o|AZYolH A7l Thuld RulE ATS el 4 9
ATk F=AATFAKS)ONA AA SR Har] 28] F2FE
o] 15mg% VBNl A& 7RIS wf £ Atolx A2d 4
e URTE HES vlolaR ] AEET AT 1494
7M. F40] 15mg% VBNolslen= £4 7|Fole A3t
Aoz Yehkorn thxFe] VBN X7} A37|7ke] Srhes
5 foFoz Frtske W wlola R vA g tlzakel] b
@ VBNS B 37| mle|a=nt x2|7t
BEHHOZ FAANA F AOZ 7N At.
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Fig. 5. Changes in total plate counts (TPC) of beef loin during

storage at 4°C after various microwave treatments. C, T1, T2,
T3, T4, T5, T6; Refer to the comment in Table 1.
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Fig. 6. Changes in psychropile of beef loin during storage at 4°C
after various microwave treatments. C, T1, T2, T3, T4, T5, To;
Refer to the comment in Table 1.

Eo+ Hst

7170 e wEY] T 04kl tix77F 10* CFU/
go & Ut ovt ARk Ut wEh Fatrrt AHAshiaA
600 W gR|H g2l oz X2)d Te2| 73$-10° CFU/ge R 7
T F ATk RS AT BRellA TP e F
T S vER 9 Tes 7P B TS Btk A%
3UA}el] RIS 10° CFURS R Fa57F 78I 100 W=
7Z+e APl TI, T2& 100 CFU/gE Yebstth T3, T4, T5=
10° CFU/ge2 Uehdon Tex 10° CFUgSE Ueh} AR
FH Farel AAE I T 5 ATk A 6, 108A=
&, T, T2, T3, TS, T6Sl F++7F 22+ 107, 10°, 10%, 107,
10 CFU/go.2 AR7|7b] wa WEo] A A% 14U
ZAAE TS A 6, 1083 HT} FF57E AASAY HEo)
AR wHA izl g FUlsled 10° CFU/gS YERIT). &
5o nAE AFAF A 14Uk 10° CFU/gRl Zlo] A%
2843}l= 10° CFU/gR S71sle] Fofldd-2 vehisitetar &
228 Jung 5(16)2] Aot AR A3E BTk S 600
W BAA A 02 Al A7 14gAlE 10° CFU/gRl RS
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= Felde] VA A} At AoR e dsAe)
ARt BAA A slolazsloln A} vl
APl Bg G349 Ao e,

M2 M Hst

AA7|17e] M2 -8 A4 AadE dzTol A% 0
ztell 10* CFU/gRAAL AP o] F7ketiA A Aldse 7
23&ked TI, T27F 10° CFU/g, T3, T4, T5, T67} 10> CFU/g®
YeRth A 7|7 2 AL Al e iz A
T A 3U7A AFETe} TS wE Boltht A% 6, 10
djoll= S718led 10° CFU/g YERISIE A% 144zl 10°
CFU/g7HA] ghol S71alth vhd A7 & A2 S
A ekl Wske Aol S7HEES 3ol Wshk A7
UERRL A& Bk A4S MiEe] Fel T
WS & Adldh AR 14dAel AAGMT] FE T,
T3, TS A&AEFES] ghol 242} 10°, 10% 10° CFU/gS 2 e}
%o T2, T4, T6 AAAMEE=EY w2 27+ 104, 10, 10 CFU/
go & el Ao FrlslAA wAES] ZAE ERIE F 9
R v ZAAE R ZAE Y] nAE APE A EAI 9
=2 & F AU oo R e mlo|AET RAAEE
atod 14U7F et o)sehd, wA e FARSEE &4
i A, wle]ARgo]H X3k Aol AEsA] e thx
THUE L, a, bakel B =%3L AHREIE ZAAI7IM VBN A
A BRYAZ Bk o} FaF 9 A Al AT o
Agths AMES B = ATk 53] wlo]Azgo]H A
F AdFeE AXAHEAE HAFHAS S oS 2o
2 479 F4E FAGe Ao YEkiTh

kO

ok
1

2 AT E 5 A gig sle|azd AR E AR
stal HA 2718 gRlstaA) st mlola= gt AR E(AS5A
2 CW, AR HW)E 554 1497 4°Col] A
AP olghel], nAETE F4 WstE AFsIuTE 59
L3S AR 67 APk S7HRE XA A
SA P 25 Zhashs AT BAX A 10931 o)F =
T37F 7V =% Tort 78 2skeh. A7 o, bgkoll 9
< F= 2= UeHT 959 pHe A A5 044l 6.48-
659901 39 ZFo] F43] TAaEe] 5595712 YERGoH
(»>0.05) A 14974 21420 pH W7t glglth. 952 TBA
e FAMH o] BEE TBA ko] F7k6ke Zo® yehte
w A A ETE AL A TBA gho] ol A ALk
H e el afF ot @A Fo=g Yell= VBN 2
A ARl dz2Fo] 7P B0haL A Fe] SIS
v AR s BT FF5E R 49 A% 14Y
A 10° CFU/gSl Zlo] ZAA gl T62] 7 10° CFU/ge &
Rttt A2 Aldtre dizde] 7P %3 ATk S
shHA Z71ek i, 2ARAEE] T6s 7P W& 10° CFU/gwt

KR
=

kel

KR
=

A% 147HA frAlste] mdE RS AR 2 AT

3 950 wlolamst Hel7t AL AASEA AR A%

AdA7le Aoz yepon 5549 FENEE &

sletaA Fg2ge] @ SAo WA 9 uAE A E
= Yehfo] AAd8o2 §5A1Z & de HF 249 vlo
AR ZARERAL 100 W ZAAEEAIQ] T291 Aoz JEepdt).
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