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Comparison of Active Ingredients between Field Grown and In Vitro
Cultured Rhizome of Korean Native Ginger (Zingiber officinale Roscoe)
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Abstract - This study was carried out to compare and analyze the active ingredients of Korean native ginger and rhizome
derived from in vitro shoot-tip culture of Korean native ginger. Proximate compositions, mineral nutrients, free sugars, fatty
acids, volatile components, 6-gingerol, and 6-shogaol were analysed and evaluated. Korean native ginger was proved to
have a little more contents than in vitro rhizome in proximate compositions (crude ash, crude lipid, crude protein, carbohydrate).
Mineral nutrient contents (Cu, Fe, Mn, Zn) of in vitro rhizome were higher than those of Korean native ginger. Among the
mineral nutrients, the quantity of K was the highest, followed by P, Mg, Na, and Ca. Free sugar contents (fructose, glucose,
sucrose) of in vitro thizome were higher than those of Korean native ginger. Fatty acids containing less than C;4 was the
major among the fatty acids in ginger. Citral ingredient of the unique aromatic compound of Korean native ginger was
stronger than that of the rhizome derived from in vitro shoot-tip culture. Gingerol concentration was increased by shoot-tip

culture.
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A7 Fol FeEel i AR 2R ABAE
o AR FR3 A/ HEE FUAHES 245
gtk ALY B4 7% o) 52 /1% U9 o
S e BRO HU AR BYY 4 glon By 2
Zof whet 24 9 5% PHS 2 Helstolof Ushs At
2 9 4 9tk A4 AR FEolE §uF
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S ¢k Qlth(Jeong et al, 1999; Seo et al., 2006).

webd B57E T WA Aol Aol T2 ¥
g % Sl VAL 2T ok Aol A=
AH|0]A =2 (headspace extraction) 2 Z-85F= A o]
H}2FA5}C) Solid phase micro extraction(SPME) HH
2 dynamic headspace analysis7} &2+ x| 5}7] gt
cryofocusing 59 FA2 ok sHe BHE Fol7] 9]
o L /e B O = head space FES &2 A|7H
of AEER FAAA HEsHA 714 A=utE DT (gas
chromatography) ol F=UAZ = = M2E AR
FE0R RS WAE 4710 4 LS sloin
N2 DE HEEE S0 S SPME fibere]
Asqon FAELY 0|2 /)4 AZPEIgE e
off AreJatH = mo) 2~ FuHd A o] SPME fiber®
FE "ol Ul BAT Ao ® o7t e He U
o2 & AN FWYEE FE00 B
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T8, SE9, AL 3 AR T28)3 6-gingerol
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A7+ N EE blender mixer2 w|dte] ARGSIITE 4=
w2 105CoflA] Axor 23|82 550 Col|lA 3|3
O AL Soxhlet F&H o= AFuFslgict, 2t
< Kjeldahl Ho2 FA4 FFe 13 & a4
6.255 ko] gHilkskltt.

188 24

npet AR 1 g& 3 HNOs2F HCIO,2 54 &3]
ot 8504, 0,45 ¢m membrane filter2 oJ 73t &
EZgkzur B47](ICP Vista—PRO, Nethelands) 2 &

do ot

1

o3 AH AR 10 g2 99.5% ethanol 40 mLI} 80%
ethanol 40 mL& A7}5tod 30C water bathol| A 44|17} 3=
£330, filter paper(Toyo No, 2) & oj7}5t 3 100 mL=
2853t o] =N thA] 210,000 rpm, 20 min)
St I A5 9S 0.45 um membrane filter2 oJ gt &
HPLC(Waters 2690, USA) 2 EA5159C EAZ AL Table 1
3 e}

Table 1. HPLC conditions for carbohydrates analysis

Parameter Condition

Column Supelcosil LC-NH,
(250 x 4.6 mm, 5 wm)

Detector RI

Injection volume 20 ul

Flow rate 1.0 mL/min

Column temperature 40C

Mobile phase Acetonitrile : Water (75:25)
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AZE A& 3 g& #5}9] soxhlet +&7]2 etherE 0]
&3l 6A17F B¢ FE3 v = AW 0.2 mgof| 0.5N

NaOH-methanol &M 4 mLE A7} F3=7]0 H2F

sto] Fe= =oll 1A B¢ vt vhe-3 A7l thE A

o7 W7 3 15% BFs_methanol(Supelco, USA) &0 1 mL

£ Y vortexing k1l Y7o Hbsle] 587F 80T

2 Hk8A]7]2L n—hexane 3 mLE 78] 287F v A]7]

T} NaCl E3+8-H 3 mLE 7511 73614 vortexing &

2 33l NaxSO,4 anhydrous® AZ A7l &

gas chromatography(GC) = vt#%i < 3t} GC(Younglin

M600D)E-4] 2712 SUPELCOWAX ™ Fused Silica Capillary

Column(30 m length X 0,53 tmid, < 0.5 ¢ film thickness)

£ A}8510] inject temp, :2307C, detect temp, :240°C, oven

temp, :220Coj| A 608 =<t BAE T AHFAF methyl
ester?] TS FFEO) methyl esterS 5] retention

time H|1 ko] BRIEIGIT A} F A= HA| APAE o

Zoll thet p= FASHTE, ke Al ¥ Wk Aglsto] 3
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(SPME)E o|-&3}o] GCE EA]8}% Tl SPME apparatus
(Supelco Co. Bellefonte, PA, USA)+= SPME fiber2} SPME
holder= A Eo] 1™ 65 tm polydimethylsiloxane—
divinylbenzene © & coating® fiberS o|-&35}3ch A7
mixerE 0]-83] 2L ulyst &
amber vialo|] Y11 teflon—faced septa® &3 & 40C
oAl 4047 WA|5lo] Fad dEloll EEAIRTE BR dEH ] =
=3} sampleo]] SPME fiberE 1 cm =EA|A 158 E9 3
g A= SAsISITh SPME fibere]l S2HE 2 A
L gas chromatography(GC) oA E2jA17]7] <) 200TC
injection portollA] fiberE k=EAIA 1 St B2 3
o] Ba)2 g AR8-% GC= Younglin MB0OD(Kyungki—do,
Korea)2 AR35191.21 detector= flame ionization detector
(FID)E ARE5F9T}E Columng SUPELCOWAX Capillary
Column(30 m length X 0,53 mm i,d.X 0,5 ¢ film
thickness : Supelco, Bellefonte, PA, USA)E AMES}ITH
Column temperature program< 50Co]A] 387F G4
3+ & 130 C71A] 5C/min £E2 12} & A]7] & 130T

ox o
ox

A E L so0lid phase micro extraction

aqueous phase 1 mL2

o Al 200C7H4] 3C/min £E2 42 A7 200Co|A] 10
3 FABIEA RS 228 Injector 2
= 230C, detector == 250Co]H carrier gasE=
nitrogen-g AFBBFEAL F<45+-2 1.0 mL/mino] Ie}, A37+2] 3]
QRGBS Bol5]y] $f3f ARRE EFA|REE bisabolene,
citronellol, citral ismers, 3—eudesmol, (6)—gingerol,
(R)—(+)—limonene, myrcene, 6—shogaol, (—)—0—terpinene
9] retention timeS 3+l 31 T A7}o] 3uka AT}l ol

L retention time?] AES & AEHOZ 3}o] peak

area(%) = JFASFF oM, AHL 33 w2 AAS

6—gingerolZ} 6—shogaol &

Z8]E AJF 2 gof| 80% ethanol 20 mLZ ¥ 30Coj
A 3087F 28T} 228 Fon 6,000 rpmO.2 1057+ Y
ABgst & Asol 5 mILE 8 4Ys=(EYELA Rotary
evaporator N—1000, Japan) 3t TF2 methanol 10 mLZ
3|43t & 0.45 ¢m membrane filter(Target—RC 13 mm)
£ E7A7] HE HPLC(Hewlett Packard 1100 series,
USA)E o83l 413t =49 Eef= i Z9Ql Zorbax
Eclipse XDB—Cig(4.6 X 250 mm, 5 m)E o]-&38}5aL UV
detector(282 nm) = HE3Ic}, 22| E 9Igh ol5d =4
2 acetonitrile : water = 60 : 40 H]&Z S-8ulj(isocratic)
oz A sk en 42 1 mL/min, Y &+
30C2 A FAIAA 302 5ot B4t 2542
A= 6—gingerol?} 6—shogaol- & WakoAHWako Pure
Chemical Industries, Ltd, Japan) AE-2 0]-85}9] methanol
(HPLC Grade)Z 3]4lslo] AeFAl(calibration curve)
2 aaetol 33 v Aol M BAssh

Zat 4 o

YU E

UNHESHEE ofe] Aol Qo) 2 vzl
tHTable 2), =AHE A B, 232, 249, =
| eeokE o gho]l A Hh =& Flo
SRA0I}, e 2P 80.48%% =
& ubdo)| SRR L 77, 43%2 f?} o] Yokeh 23|,
A, 2Tl Betts 58 2ANMGARES 52
ke Hlrh A% *‘:'Ol 84%, N&Es 71eo® 2%
WA 11%, 2R 3.4%, 235 5.6%, A& 49, 3% 245
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Table 2. The comparison of proximate compositions between
Korean native ginger and rhizome derived from in vitro
shoot-tip culture (Unit: %, fresh weight)

2P AN AR FEA

H]j}l

)3

Table 3. The comparison of mineral nutrient contents between
Korean native ginger and rhizome derived from in vitro
shoot-tip culture (Unit: mg%, fresh weight)

Elements Korean native ginger  In vitro rhizome Elements  Korean native ginger  In vitro rhizome
Kcal 78.68 + 1.71" 69.12 + 0.74 Al 0.82 £ 0.06” 0.64 + 0.10
Moisture 7743 £ 043 80.48 + 0.10 B 0.22 + 0.02 0.21 £ 0.00
Crude Ash 1.29 + 0.04 0.99 + 0.04 Ca 14.22 + 1.08 7.48 + 091
Crude lipid 0.13 + 0.01 0.11 + 0.05 Cu 0.67 + 0.00 0.69 + 0.01
Crude protein 342 +0.12 2.40 + 0.09 Fe 1.74 + 0.09 2.14 + 048
Carbohydrate 17.74 + 0.16 16.02 + 0.31 K 155.19 £ 3.76 143.67 + 7.27
"Average + standard deviation (n=3). Mg 32.03 + 2.62 30.03 £+ 0.63
Mn 0.85 + 0.09 2.27 £ 0.19
6.0%7F A=l AAT(E 5, 1999). & dH] LR Mo 0.00 £ 0.00 0.00 = 0.00
<+ 4 5(1999)9] Ayt AJFo] WA ArE AL Na 16.63 + 3.96 11.72 + 2.36
L AR & A skl ol ko] e A P 43.92 + 2.43 31.00 £ 2.52
5(1999)9 daAEE dEoli & dA=e Ao Zn 0.00 + 0.00 031 + 0.00

710l AJEgRFo] Afo] Uz A& A7t A7
Az e F50 dsA7]0) BE = . 8
I}, ZAY(5,7~14,5%), 2AH(1.1~7.0%) 5 ¥ 3T
(Jogi et al., 1972), gHarollA] Aufat= A7t AojolA|
oo QoA AulsH= A7l FagHo] Afo] v A
2> AuiEA (R, Azt =2A7] 5 ol 7HA] B3
Qelof oJste] el gkl 9l AoR Azt

TR

A7) BI7)1HE O & Al B, Ca, Cu, Fe, K, Mg, Mn,
Mo, Na, P, Zn & 1259 EAA1} st=A) 2 =220)
RS T FEFfolE HYtH(Table 3), Al, B, Ca, K,
Mg, Na, P9 gre st=afg|£ AJ7to] 2A AL HE
T} &=9kO L} Cu, Fe, Mn, Zn2] &k 3=AgE 7o
AP R Wron], Mok SRS AT
Hujopgrrol BE lm, A7l TANA 71y gol
9 B7)45S Kol9lon], Pt Mg, Ca, Na £0.2
o] TF-Ethar B gt v} Qlth(Chang®t Lee, 1999).
g, & AdollAe Nao] Cadf dFH w2 A= W
ERil=t, o= AHiehE B 8hA]7] Zfolof ofgt Alo=
kA ing

HosR mb BN

=3
7+9] fructose, glucose, sucrose 9]
7

A = )
o [ T
A3t A3, 2Aujep7ro] Sl S A7 9

Ach
ot ofl
O o

M
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“Average + standard deviation (n=3).

Table 4. The comparison of free sugar contents between
Korean native ginger and rhizome derived from in vitro
shoot-tip culture (Unit: %, dry weight)

Free sugar Korean native ginger  In vitro rhizome
Fructose 0.44 + 0.02 2.10 + 0.06
Glucose 0.45 + 0.05 1.92 + 0.01
Sucrose 428 + 0.08 8.81 + 0.28

“Average + standard deviation (n=3).

=S9ItHTable 4). Fructosed] =S ZA[oFE7 0] 2.10%
e vsto], AZANE AL 0.44%% 4,78, glucose
of e zaplepol 1999218 Hltol, BRAYE
A7 0.45%% 4,24, sucrose?] ThFe ZZJH[FAY7}o]
8.81%<16] v|3lo] ATAYehE AL 4.28%% 2,002 7}
2 ) et

A7} glucose, fructose 12| sucrose’} 22} 2.1%,
1.8%, 9.1%% X, sucrose’} 7P Wo| 3k9-%] 0] Q) oA
=, 1999), Ak AL fructose?} glucose?] 3zl oF
Rt} sucrose 8FFo| =rhal B3k vf QJtH(o] &, 1994;
W =1988), H oA ZAujekpte] S A =
(1999)9] 2Tt} SAARAT, ghAefE Azbe] Ao o
2ol s WA Uehdt=dl ol 4ol HaE S
el Ao AzbE
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190.28F
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120,45} methyl caprylate(Cs.o)
“/ methyl undecanoate(Ci1.)
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o
7.79E . ! "
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Fig. 1. Gas chromatograms of fatty acid methyl-ester in ginger.

Upper line: rhizome derived from in vitro shoot-tip culture; lower line: Korean native ginger.

AW RAE SR Sl peake] okl
retention time< BW3lo] FASRL FZAE} ¢
peako] tfstol= AR ‘?iia—
FASHHH(Fig, 1),

AZAA o eH-rE O] Sl AEe] kol of 0.1%°J A
= e & diof] Aozl Fa4dof
Ho2 Werslol ANl L Fo I £ 2
12 24 g Aoz AziEr,

Salzer(1975)= 7S] APAke: S2AUAIY 25}
A HFAE H]-&0] 53:46. 0 24 palmitic, oleic, linoleic acids
7} Z¥ZF 23%%2 % SHYE o] 91O caprylic, capric,
lauric, myristic, pentadecanoic, hepta—decanoic, stearic,
linolenic®}t arachidonic acid’7} &% dH8-Elo] Qo
stk B A Ao A= myristic, stearic, linoleic,
linolenic acid7} AEEA] &3k o™, undecanoate(Cii:o)
7} ]:]—E]: 5‘]—0Ho-] 01}_—_ 7—10] E:'—.X]O]Oh:]-

Al et 945 75 i
o el Hlsl, 2 A

A O i) A 1

retention time®] W=

1o
=

_’:Lxl HFAH(Cie

& Cn® &= AHito] oF 60%0l &
gith= Zlo] Solgt A o]{tK(Table 5),

& AgoM e =AEE A7 22T e] AR
At &HeF0] Zjo)E v, methyl caprylate(Cs:.o)2}
Cu~Ciz Ao 9] A4t frAREE (unknown 1)) ol &t
AE A7l A WERECH, methyl caprate(Cioo),
Cu~Cis AFo]2] AHMAF GAHEA (unknown 3), Ci~Ciz At
0]9] AHFAL GAE2 (unknown 5)3} methyl tridecanoate
(Cizo)o] 22N A Uehgton, AR
£ B9 9 54 AHNS Wt A fEd S

gl

LR A

AA7IA] HALE =mollA] A7) FF ] 52 simul—
taneous distillation extraction(SDE) B o]-&3) A
Z5 A7Fo] 3RS BAS Z1(Kim ef al, 1991)0] tjFiLo]
o, AZREA] 2 A A7 —T‘—%OPO% SPME 4}
] H7] oH g}, &F
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Table 5. The comparison of fatty acid compositions between Korean native ginger and rhizome derived from in vitro shoot-tip culture

Fatty acid name

%

Korean native ginger

In vitro rthizome

methyl caprylate(Cs.) 3.90 = 0.93" 1.39 + 0.01
methyl nonanate(Co.) 1.31 £+ 0.00 1.45 £ 0.01
methyl caprate(Cio.) 0.79 + 0.01 1.67 £ 0.01
unknown 1 0.64 + 0.01 0.72 £ 0.00
unknown 2 4.13 + 0.03 2.35 + 0.01
methyl undecanoate(Ci1.0) 55.83 + 2.54 5593 + 0.15
unknown 3 6.00 = 0.03 8.57 £ 0.02
methyl laurate(Ci2.0) 17.99 + 0.51 18.45 +0.11
unknown 4 0.24 + 0.06 0.38 + 0.02
unknown 5 3.17 £ 0.06 4.15 £ 0.02
methyl tridecanoate(Cis.0) 1.42 + 0.06 224 + 0.01
unknown 6 0.53 £ 0.24 044 + 0.09
unknown 7 0.38 + 0.07 0.58 + 0.14
methyl pentadecanoate(Cis:) 0.69 + 0.28 0.06 + 0.00
methyl palmitate(Cie:0) 0.49 + 0.22 0.80 + 0.24
methyl heptadecanoate(Ci7.) 0.80 + 0.33 0.71 + 0.10
methyl oleate(Cis;1) 0.21 = 0.02 0.11 = 0.01
methyl arachidonate(Co.4) 0.02 + 0.00 0.00 + 0.00
methyl behenate(Caz.0) 1.46 + 6.38 0.00 + 0.00
*Average + standard deviation (n=3).

256.38F 5

{mv) 9

17420} 2

10
11
8
1 3 7 M
92.21 _JUU M\_,w'ww mji__———z
anLﬂM 13
0.00 12.81 25.62 38.43 51.23 (&)

Fig. 2. Gas chromatograms of volatile compounds in ginger extracted using solid phase micro-extraction (SPME).
Upper line: rhizome derived from in vitro shoot-tip culture; lower line: Korean native ginger.

& AR ol &3t GOR & A8 w2l &
e 1 &S unknown 2 FAJSHYIL ofof| o

3}o] retention time©] W= A

AcHFig. 2).
ZA o FAI 7S 2 7)o 3dt

9] peak area(%)7} == A&

o

A —L‘ﬁc(peak no. 1~5)

g Ao, A=A

>
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Table 6. The comparison of volatile flavor components between Korean native ginger and rhizome derived from in vitro

shoot-tip culture

(Unit: peak area %)

Peak No. RT (min) Korean native ginger In vitro thizome
1 3.19 (-)-a-pinene 1.28 + 047 2.52 + 0.87
2 3.95 unknown 1 5.70 + 2.46 1091 £ 2.20
3 6.28 myrcene 1.49 £+ 0.51 3.17 £ 0.39
4 7.02 unknown 2 1.32 £ 0.39 229 + 0.11
5 7.27 citronellol 15.65 + 1.94 22.04 + 2.31
6 9.29 bisabolene 0.33 £ 0.16 0.02 + 0.00
7 11.13 unknown 3 2.68 + 0.44 0.99 + 0.16
8 20.23 unknown 4 1.87 £ 1.20 2.33 + 0.89
9 20.92 citral isomers 4141 + 2.36 31.96 + 2.46
10 21.79 unknown 5 11.00 + 1.77 9.87 £ 1.29
11 22.25 citral isomers 13.81 + 1.81 10.94 + 0.81
12 2521 unknown 6 ND’ 0.44 £ 0.40

*Average + standard deviation (n=3).
*Not detected.

A7FE Fute] FdEl= AJRol(peak no. 9~12)9 peak
area(%)7t B2 A& & 5 o], 2AHFATL 2719

= A= =
WAl oA A2y Foll WA oFsl & 4 gl 7h
0] = Aos AZEh(Table 6),
(=)—a—pinene(18,55-2,6,6—trimethylbicyclo[3.1,1]
hept—2—ene) & AUFI} A5 YRR &
A glom, A7} o= oF 1. 3% = (Yoo et al,, 2006)
7F 2 Hof vk et vjwsE o, ek A
o] e AR A UEril o, 22 7ol
Myrcene(7—methyl—3—methylene—1,6—octadiene)
S Ly A g terpenevi Ao citrolleol, citral &
o 0] ZASHE B B8 Az A2 212 2
ol Ao SHelA S1on), & AT 2Ll
e e ol 998
Citronellol(3, 7—dimethyloct—G—en—l—ol)% ALt A
gkl o] Sl Al r FFrd dRE AREI 9l
o1, Yoo et al.(2006)-2 A87+2] essential oil 9] 2F 0,51
peak area(%)E YEFITIAL B 115} 31, Kim et al (1994)
2 fresh gingero]|A] citronellol®} 3—sesquiphellandrene
9] peak area(%)7} oF 11%°] @tctal B gk vp gl=t,
2 Aol AREH A7olA= Kim et al, (1994) 9] Ak}
AR S UEhds o 4= Qlglen, Ao ell Al
t &2 peak area(%)E YEFI.

’

S
& 4 99

Citral(3,7—dimethyl—2, 6—octadienal)-&
¢l geranial¥} cis—isomers¢l neral2 EA 5= &2,
2 ARloA = 7 7H9] peak® LEY O] o JHIE citral
isomers® ZA|FQTE Citral A7 WA 2&o) 713 3
741 S F= BA(Kim et al, 19942, 2 A o=
=2 peak area(%) = LFERGO T, sEAfE|E AY7to]
FA7F A B} =2 7S YeER It} Sakamura

7S] A B ulef v 5 AR Wst
of] tht Harof| A A AB7Fof|A] citral isomers(neral @ 9.7%,
geranial : 20,0%)7} steam distillation W o2 &30
S ) oF 30% Yok gpslol Sk BuskEsY, 2
HHOIAL OF 40~50%2 O} £& HS Lk,
o]: AH71—9] uHokxﬂ 1 Eokx 7o) zjole} FHrAE

trans—isomers

3T
o

(1987)+= 4

Gingerol¥} Shogaol®] 3 ¥4
SPMEE ©]-&3}o] A % -Fé:% AT A}, FEA
29 =5 =4 sl o A% Ll

gingerol> 3% 0]Z(peak no, 1 Er} W2 RTE YERY)

of UERS o 2= 9J9j oLt EMAFo|| A= peakS BHA
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Fig. 3. HPLC chromatograms of gingerol and shogaol in ginger.

Upper line: rhizome derived from in vitro shoot-tip culture; lower line: Korean native ginger.

Table 7. The comparision of gingerol and shogaol components
between Korean native ginger and rhizome derived from in
vitro shoot-tip culture (Unit: mg/100 g)

Elements  Korean native ginger  In vitro rhizome
Gingerol 604.6 + 10.7° 692.9 + 23.0
Shogaol 21.7 £ 3.6 22.8 + 89

“Average + standard deviation (n=3).

o 4 glol HPLCE #4381 itk(Fig, 3).
6—Gingerol(1—4'—hydroxy—3'—methoxyphenyl—5—h
ydroxy—3—decanone)> 37e] &5t Y= S48
o7 A7) Foll wet 0.1~0.3%7F FHrElo] glom, ¢
SPd ol AT H|o] E(FeCls—ascorbate) A| & o] 2]gt 917
Qo] NS B PAS BAT dEA AT, BHAL
o] dhAgof ¢J3FE v|Z|+= xanthine oxidase®] Tl A
JaTE Y= Aoz HE v QIth(Aeschbach et al,
1994; Chang et al., 1994). Lee et al (2006)2 A7}o =
HE 6-gingerol?] E&] 882 =0]7] ¥dl 80% ethanol
2 285} A2 15 1 1 g T 571 mgd U 4 A
thr Hustglet], & Aol AME AlEE Lee et al,
(2008)0] A%loll AR AlHCE 2RI AL 1 g

g ok 1. S
FAFO] A=A 1 g OF 6.9 mg 0|49 gingerol& &
F3taL o], AR 28t gingerol®] T2 F7tE
S U 5 AUcHTable 7).

SR %
o, AL 3k B 18] 31 6—-gingerol ¥} 6—shogaol
S5 Aol Bect
MBI, ZAE, 2O, BH TS o
SRl Ao] AP ok S e, 2
JVECu, Fe, Mn, Zn) B EAPZe] B34
A A ET =4 et 1R SelA 7R B
Aol Ko|glom, P9} Mg, Na, Ca <02 Woith G2gd

N
»
jus)
=
o2
o,
)
o
qu
=2

(fructose, glucose, sucrose)<

A A7E A debdth A7 Cu mREe] AAte]
T8 Aite|dlnt, Citral A2 SAleE A7l =
A Ay Bk A7Fe] aifgkol o AFehA Uekkten,
gingerol W Agulgl efslo] F7laict
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