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ABSTRACT

The objective of this study was to investigate worth of aerial parts of Angelica
gigas and FEleutherococcus senticosus for biomedicinal materials and functional foods.
ICso of DPPH radical scavenging activity was 278.68 png/ml and ABTS radical scavenging
activity was 3,920.00 pg/ml. The inhibitory activity of a-amylase was 89.07% (1,000 pg/ml)
and ICsx of a-amylase inhibitory activity was 452.16 pg/ml. The EEAG(10,000 pg/ml)
showed 10.55% lower pancreatic lipase inhibition activity. The NO product level of EEAG
(100 pg/ml) was 2.2 uM, EEAG (100 pg/ml) showed strongly decrease in NO production
compared with the only LPS treatment. We examined the biological activity and
synergistic effect of an Angelica gigas Nakai leaf 0.1% and 0.5% extract in diabetes
mellitus type 2 mice. Blood glucose level of the A. gigas Nakai leaf 0.1% and 0.5% extract
groups were lower than control group. Serum glucose level of the A. gigas Nakai leaf
0.1% and 0.5% extract groups were lower than control group. Organ weight of the A.
gigas Nakai leaf 0.1% and 0.5% extract groups were not shown the significant difference
between control group. Glycogen contents in liver significantly higher then control group,
and has not significantly difference between normal group. We suggest that A. gigas
Nakai leaf extract may have the control effects of diabetes mellitus by improving blood
glucose and additional anti-diabetic experiments required. the anti-diabetic potential of
80% ethanol extract of Eleutherococcus senticosus leaves (EEES) was examined by the
inhibitory activities of o-glucosidase enzymes. identification and chemical structure of
these two fractions were analyzed using the interpretation of 'H-NMR, “C-NMR and mass
spectra data. Based on the results of spectral data, the isolated compounds were
identified as hyperoside and isoquercetin. Results of the present study indicated that the
isolated compounds, hyperoside and isoquercetin from the leaves of E. senticosus could
be used for the development of new anti-diabetic drugs.



In this study, the pickling pretreatment conditions were examined to develop pickled
products with the leaves of Eletherococcus senticosus and Angelica gigas, consequently,
they were made to be parboiled for a minute: in a 3% saline solution for the former
and in a 1% saline solution for the latter. Right after the pretreatment, the preparation
process was established with cooling, followed by dehydration, drying, and pickling
liquid digestion. There were such pickled products as red pepper paste pickles,
soybean paste pickles, soy sauce pickles, and kimchi and the mixing proportion of
spices for red pepper paste and soybean paste pickles was 75% for the pastes, 18% for
sugar exudate, 6% for starch syrup, and 1% for chopped garlic. Soy sauce pickles
contained 33.3% seaweed water preparation, 33.3% soy sauce, 16.7% vinegar, and 16.7%
sugar and kimchi contained 70.5% leaves, 15% radish juice, 4% powdered red pepper,
3% anchovy sauce, 3% tiny salted shrimps, 2% minced garlic, 1.5% sugar exudate, 0.5%
ginger juice, and 0.5% starch syrup. The pickled products made greater o-amylase
inhibitory activity than the control with no addition of the leaves, with soy sauce
pickles showing the greatest differences. The hot water extracts from the powdered
leaves of Eletherococcus senticosus and Angelica gigas and their sugar exudate were
used to develop various sauces. Vinegared red pepper paste sauces for parboiled fish,
soybean paste sauces for seasoning, and well-being sauces for salads were prepared
and examined for quality characteristics in the categories of no treatment, addition of
the leaves of Fletherococcus senticosus addition of the fruits of Eletherococcus
senticosus, and addition of the leaves of Angelica gigas. The sauces made better o
-amylase inhibitory activity than the control. To develop fermented drinks, the leaves
were collected to manufacture sugar exudate and /Jactobacillus was inoculated into the
diluent for cultivation. Lactobacillus inoculation into the leaves of Eletherococcus
senticosus also got a higher preference. The sprouts of Angelica gigas produced in
May and its leaves produced in October were used to prepare fermented and
non-fermented tea; the non-fermented tea made of those produced in May had a
slightly higher total content of polyphenol and flavonoid and the tea infused at 80°C for

3 minutes got a higher preference.
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7N @24 (Eleutherococcus senticosus)= FeUFuto| &5t &g Jdd=Eoz
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(1) AI71E Alm AHA

A Alas AL ARH zAoA 5, 6, 7, 8, 9, 10€0] MFstE L, A4 A&
+ &4 2AoA 5, 6, 7, 849 HHOW 2023t & ohfsto] ARgsSHITh AxA| &
10829] 80% EtOHE shake flasko] Y1 100 rpm@] XIEFZ|ofA]l 12 A|ZHA 2 3] ¥FE =&
eith. 80% EtOH F&=< OﬁlﬂW(No. 40, Whatman)7} 229l Buchner funneld 5t
A#A ZHRIEE AlASH & rotary vacuum evaporator(EYELA N-21NS)Z ©0]83t0] 40°Co]
Aq AR =% b2, d-H,02 A7ttt Flask W9 AZ 82 d-H,05 o] &3te] & &304
21 o2 $Z4E7|(ILSHIN Lab Co. Ltd.)& ©|-&ste] &35t a3 ARSI

(2) AEgHEYY e &
AgH F2JAl® 0.05 g} Methanol 5 mdZ ¥AZ2] tubeo] T 6027 2T =E £&
S 4°C, 10,000 rpmoflA] 15 &7t A&ttt A45S 0.2 ym membrain syringe
fllteri o]l A& A|Ast & HPLCE vialo] ©o} ofgjet e x710=2 nodakenin,

decursin, decursinol angelates &7J5t% T}

1%

olt

(3) 7t Q7T Wajo] Q&R B

7t egdn] FEAI RS 10024 %I’JV\P’J < 1 g& &74std AAdEeta3d 2 &
50% MeOH(Merk, Germany) 50m0E ‘il 80°CollA 1AIZF SO &7 FF SIQCE FEAHL
HAlEe & A5AS Fsto A, Oiﬁ(membrane filter 0.45um)5}o] BEAM A& 2519
C}. Eleutheroside B, E Z}7to] & 8242 =¥z XAt § HPLCZ BA5HY Tt

hu
>



(4) 71578 4%
(7HDPPH radical AA&7d

DPPH radicalo] st AAZ/ -2 Bloig(1958)9] wlHof wat 438851tk Alg 0.2 mlo
0.2 mM DPPH(I, 1—diphenyl—2—picryl—hydrazyl)éloH 0.8 mlE A7tsto] &3St FH A9
Al 3087F ¥FE A7l & ELISA reader(UVM-340, ASYS, Engendorf, Austria)S AH85to]
517 nmollAl 4 =2 E4s%ch DPPH 4752 Alg 89 7hpek 28717 Afojo] &
YEAlol2 WEgR  Uehfgon PYUEPos:  PAEZ T ascorbic
acid(Sigma , St. Louis, MO, USA)E A}&3519iC}.

DPPH radical scavenging activity(%) = (1— —

(1) a-amylase Asi&7d

o-amylaseo]| ofst AsiEAHL  starchs 7|A=&2 sto =45 tHHoughton and
Soumyanth, 2006). A]& 0.5 uLo|| pancreatin 7]9¥2] 12 unit/ml a-amylase(Sigma®, St.
Louis, MO, USA) 50 pLe}t 0.2 M KPB(potassium phosphate buffer, pH 6.8) 50 pL& A
7tstol E&st & 37°ColA 202 & ¥rSAIZ T 8ol 23 & 1% AZE&H 100 pL=
7Fsto]  37° C0ﬂ/\1 FhEZF ¥FSA]7|11 DNS EHAAI9K(3,5-dinitrosalicylic acid and 30%
sodium potasium tartarate in 0.5 M NaOH)<S 250 pL &7}st o8 100°CojlA] 10&7F 7t
Fshol PUNZCE, 0| © UEAL 4CoN SEL A2 of UBAe) el TRAE
7toto] w¥kst S ELISA reader(UVM-340, ASYS, Engendorf, Austria)S Apg83sto] 540
nmol A EFES S4stel HUEC) WRRE & ALY At grra:
A78 FG7sIRIE 20]: acarbose(Sigma®, St. Louis, MO, USA)2 AR5}t
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a-amylase inhibitory activity(%) = [1—{

(t}) a-glucosidase A aEA
o-glucosidase Aol &AL Lee et al. (2008)Q] wigHof w2t A5 T A|& 100 ulLo
yeast baker 7]€9] 0.15 unit/mL o-glucosidase(Sigma®, St. Louis, MO, USA) 200 uL
2t 0.2 M potassium phosphate buffer(pH 6.8) 1 mLS ZA7}ste] ELISA
reader(UVM-340, ASYS, Engendorf, Austria)& AFgot 405 nmojA] SZ =& =45t
37°ColA 1087F ¥FSA]Z] T2, 5 mM pNPG(4-nitrophenyl-a-D-glucopyranoside) 200 pL
£ 7tsto] 37 *ColA 2087F § BFSA|ZTH %|E ¥HS © ELISA reader(UVM-340, ASYS,
Engendorf, Austria)S AFg&octo| 405 nmojA] S4d & Aot S84 WH3tzHE &4
Rolgde Aststgct. taitzs #4718 IgYUsHHE #ol= acarbose(Sigma®, St.

Louis, MO, USA)S A}8519ct.

Aal&(%) = [1—( o] o] A
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(1) 7154 AR5
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(2) 7154 AR(E22LE)

oD s

NPEEL 874 5539 SD-rat @o2EN|(r|w, AJ)AH FFweon, 15
U7t UYHALR(5L79 PML Inc., USA)Z A-AIZ1 & Agol AHE=ICh Ay7IZ Sob A
5B SE(50% + 5%), LE(24C £ 207} AF RAHE JUEER/1EY 4] 52
APAOIN AFSET, B ARE AF2FA AZTL B SBUYL PUrsYsled 52
Neaelglusle] SGWARES ACE-14-0)% 7 ZYsision] $2ag0] 488 BE
APPEe FUESUIeY S2TAY 2 wet 23

(4) HFD/STZZ o] &3t Al 2 T 2 A&

Alo](high fat diet: HFD)QF AEFNE X & Al(streptozotocin: STZ)E ©]&3t A 23
B0l MAHS Reed S(Reed et al., 2000)2] ALHfHo| &3dto] Gwstct. AAT
10)e U¥t DPARE AolPtT G E(n=30)2 S A LAY 25 5ot Fof
b I XgFAlo] & SF Do G S &= Q519 streptozotocin(45 mg/kg, Sigma,
0.1M citrate buffer(pH 4.5)0] £3}5t, 13] E7}(intraperitoneal) Wol FAtstS
Ch FAb 72407t Zo) BEAEIA MFstel @Fe SAsGOU, o)Fd FAU ol
250 mg/dL oJstel FZ A LJgt T=A] ?:jﬂol 250 mg/dL o]Aol FEut Aoz B Al
o Agateint MHTL 22 Topely Rae xEstel UFTL BRI

S5 ofn

;R 1 m_ln l_*“l

) a)

i
N

P o

-
n
=
tlo

AYe2 F 4oz URdth Adv(nomal; N)2 A8 1 PAte golet, tixa (control;
C)2 2&7F AAGA 0l 2o STZ (45 mg/kg)E Al2et 28 T X %E%(HFD/STZ
group), A&t 1(tretment 1: T1)2 HFDQ} STZ(45 mg/kg, ip)S A 0.

sro st At o +(HFD/STZ + 0.1% A. gigas Nakai leaf),
2: T2)& HFDQ} STZ(45 mg/kg, ip)2 A2lst & 0.5% AIGH o 522
(HFD/STZ + 0.5% A. gigas Nakai leaf)EE 22519t} A7t &

2
T

(2 2 AF 2 PN
AEe s14Y Ao SD-ratg 1242 AAAR thg Y, JE| BrhEolR jxjA|7
T jEste] Faplg olgdl mriguosvE 1 mLel @otg AAstelrh AFT Qo
4°ColA} 3,000 rpmO 2 1087t YAIRe] sfo] FAFoE Bals) -20°Col B@stoct A
A =02 total cholesterol, high density lipoprotein cholesterol(HDL-cholesterol),

r{m r

~

low density lipoprotein cholesterol(LDL-cholesterol), triglyceride, glucoseS A}=A§s}
sF2A7](BT-1000 Biotecnica Instruments S.p.A)S o|&sto| EA51Y .



(0F) 249 glycogen ¥F 57
t 2R9] glycogen &Y SH= ARES |

A ° P 22 2%l bufferg F7isto] didid] & F5HS Lol glycogen assay

kit (Bio Vision, San Francisco, CA, USA) Reader 570nm mt#AtolAl &=
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52 dad 7tA1eZdm gl 80% ethanol 2F&&5 /0 FFHAIA &oio =40 o
2} B35ty n-hexane, chloroform, ethyl acetate(EtOAc), n-butanol(BuOH) ¥ H,O0 =&
AtHFig.1). 2t 231&%& rotary vacuum evaporator(N-2INS, EYELA, Tokyo, Japan)
£ ol&st ¥Rl FFsto -20°C ¥Fao] EaUstHA o-glucosidase Asff & £4 %
22 93t AR Aot

7HA| .7 0] ?_l 80% ethanol EEJ L7180 BE8l= Zo|A] o-glucosidase A5l &4
o] 71t =4 YeErdd E2E(EtOAc)S MPLC(medium pressure liquid chromatography
system, Buichi 620, Buchi Labortechnik AG, Flawil, Switzerland)S AF&cto] 1X} £2|5}
ATH®E 3). Silica gel(Merck, Darmstadt, Germany)o] &%1&0] 9= 26 X 460 mm glass
column(Buchi Labortechnik AG, Flawil, Switzerland)o] EtOAc £=%& 50 mg/mL9]
=2 ZA5HY 5 mL FUsty ® 39 o=z FT 10 mLA FEAIA FsAtt
MPLCAolA] XA o2 Bal= 8719 11X 2855 (EAA ~EAH)%S a-glucosidase Xsff &
dol 7V =dE 89m RS (EAH)E AlYstal MPLCE ARESHo 2&F Z2]stitt. ODS
gel(YMC, Kyoto, Japan)o] =AlIEo] Q= 15 X 230 mm glass column(Buchi
Labortechnik AG, Flawil, Switzerland)o] &&%S& 10 mg/mLe =% =2 ZXA|5}o] 1 mL
AQetn ® 49 £Ao02 Bet 1 mL¥ 8347 R2lstgitt. EAH BE5028E A
oz BalE 4719 B33 5(EAHA ~EAHD)% a-glucosidase A5 &4o] =1 E2]7} H|n
A golsttty HwHE 3" 22 E(EAHC)E Unison US-Cig column(19 X 250 mm, 5 p
m, Imtakt, Kyoto, Japan)2 AFEs5t Prep LC/MS(Autopurification system, Waters,

Milford, Delaware, USA)Z 22| - AA|5t¥9ct. 7HA]eZzn] QA FHE9 EtOAc 0=z EHH
HE  2e®  SYREAHOY  sETxE pgst]l skl ynEx  2A=

tetramethylsilaneo] 8= CD3OD £9S Hrist e '"H-NMR(600 MHz, Bruker
Avance 600, Rheinstetten, Germany), 13C—NMR(ESOO MHz, Bruker Avance 600, Rheinstetten,

Germany)S A5t proton % carbon signalg d9jct.



H2ABIA] YA, FHA o2 BAgo] FEAE fu>
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(1) Al =

OFgAIE HAIZS o83 HANE ML Yotel AU &, TMILUE 22 AR

stal FA2] 2AEE AR & AL AT, AX2] 212 FA(REA), AlGS A
3 5-6%0l A3 2

(2) 2 B2l 270 4R e B Wy
2R Holx| e AME AY & uhz zojod] AXslEon] Ads Aole 2EE
@) 10% Age woln AZEE Y ol A, F+E AN xojofo] HrIstec. 4@
a2 HAl A= 2 A He|(2 L)l 2%=(1000 g)& 2, 72X = 7HEste &=
= & Ade Fol &siAl7]aL, Al 100 g2 FUst] A s=E(1, 3%), dF AKME
(1, 3, 53)=2 AA 2o ¥z, S5 AAN 2o AR5t
(3) 24} 2 BAYER
L= =S |
o™ ™

of 2EAFS 105C JYIAUEHO2 A
ATt 232 600°C A7|20A 23t & 5
=510 ZAH2 Soxhlet £F&HES ARSI A AFEFE74R]Q1 Soxtec (2050
SOXTEC, FOSS TECATOR)E &3 =As5t9ct =U¥le  Kjeltec AFX|(Kjeltec auto
sampler system 1035 Analyzer, FOSS TECATOR)
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() 4=
A% (hardness)= Texture analyzer(Compac-100, SUN, Japan)o] probeS ~AAFstil A]
22 19 YAkste] 3uM% 5aA uhw Sistolck,

M= MeMXLA (spectrophotometer cm-2600d, Konica Minolta, Japan)E ©]|-85}9]

A OHE 5ol st 1 Fdgtew YERth 54 A mEum (L=97.75,

a=0.49, b=1.96)0 2 HAsF S AIRsIF O L(HWE, Lightness), a(AAM % redness), b(E
=

AT, yellowness)gto 2 sHATH
@h 9= 2 g% Y
Frit A" Ags 55 FAA(PAL-03S) 2 3HA SAsidn nHE gee gxd
FEA(ATAGO)E AHESHY Brixs 45kt



(0h pH % 4=
pHE= pH meter(SevenEasy, mettler toledo, Swiss)2 33 &A4s5t] HH#4S A4S T
Fie = Alm 30g, R0]Y 20mlE #ASSE & 3mls Fo 5745 20| 30mlE e &

0.1N NaOH &0 & A Aslo] lactic acid FO & FHArsIITT.

(d}) DPPH radical A 27d
IR, 7t (4)9] Wy A

(Ah) &9 57d(Reducing power)

Alg 1 mQof] pH 6.62] 200 mM QIAF @F=0h dl 19%9] potassium ferricyanideS ZF 1 mQA
A= 7tsto] wyteh § 50°Ce] &g olA 2023t BFSAIZT. of7]of] 10% TCA &A1
md 7}ske] 13,500%gollA 1557 ddEelsto] s 1 meo] S/ 3 ferric chlorides
21 s EFstel 700mold EFEE AL, AR AR ANTH gAY FFE
B[ %02 FHASLHCL

(o}) FRAP
Benzie & Stranin® ®¥<S ®¥35to] Ferric ion reducing antioxidant power(FRAP)
assayS &5t HgtsS &£A4519 0 Acetate buffer(pH 3.6, 300 mM) : 10 mM9]
TPTZ(2,4,6-tripyridyl-s-triazine) : 20 mM FeCl3.6H20S 10:1:19] "H|&& Alo] AR
of grzo] AEAut Setsty, 1023 204 B 2 590 mojlA 3 =5 F7siT

g

(") geld BA
weE AN 20000 574 800WE 7tsto] wASH A]Z1E 0.2um membrane sylinge
filter2 o1} & HPLCE Abgsto| ELSD detector2 =745}t

(X}) o-amylase A&/
I 22HA]. 7t (4)9] U A

PA

(D) WA L HeE mA}

WEAAE B A7Y 118 oo UAstach AR &2 A oig B
Wb gBe, A, A, 2ok AZHERIENS 1 oRblA 5Ee FeoR 5Y Auwe
Agoton FRE Aol Ut RAFRAS A% P WG 20re e Zre o
A ZA. 98e PRI 02 98 MRS gl dawd g Pt FBe Pl
A%, FEAQ Bbe 1S digsl Aok, 9e Uids] EFE Wrkstan

) AlgA= 3 AR



AF, olystict. e AL SMstel YEASAEI|TIHP-1003, FUBFAI AN
A% 3 pin-mil(FYIA)E o83t BAL AASYTE. ArE BRUIALRY o, 7t
Nezm o, AGH D) B4 £2TY F WAL ogYLY BL 558 £35
7€ 90°C, 100rpmO2 5A%F 5% ¥ AYoIUE sk I4 23 2ok BARE gF
A, Z2RHB0C, 408 FE)= ALt

(2) 22 3% A&

2o FRRE 4908 ANSY 249 PAG Y 44, WS AYLAS IPUHY
ouf Z 2-10] e 9t U2 MRS W4 258 4% ARstn sAezmel At
97] 92 olgstol Mgut 11 vjF) F FEWS AR & 2-2, 3, 49 Zo| 2 aa
M2 AES NN Y 5 A, 4TS AN A4S S

@~ 0 N g P
)

ACtreZdn, FFH)S Aldsta 492 111 Hlg=2 25t HHY|E ol&stdq 1% &
A Zot &710 gL 10~20°ColA 14~2092 A & AE, ousiet. F AEH | A
o fFAs AEst g & &8s AEsded A2 s

O
Lactobacillus plantarult Leuconostoc mesenteroidess ©|-85t%

g AE5H | | 5|4 = e REET | | Wiy | | 25l
S (12 Brix) (121°C 15%) (1% (35°C 3%) otg
5l 20% LliRs _ R} At A&
RS, 20% OH R VE - = i =
+ G AE 5P Hol 80% (35°C 5%) (65°C 30%) (1~5°0)

1T AN Ay ¢ (811 A2— A(10~20C)— 202 574 &S, A
o
o

At (Lactobacillus plantarum, Leuconostoc mesenteroides)

wtee || e 27} i 3 g 7
Y[ mie . m —
(240°C, 43 (10+2) (206°C, 43) (160°C, 43 (130°C, 60+2)

03 2. uwan AE3
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LU=] olx _0|4_7]<_ Q}'E]({Eiﬁ) = E_%':
(240°C, 43) | | (10:2) | | (A=A

(&g=: 30°C
S 40%, 13Y)

Pt o
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A
g

o 3. Hax AlRTA

3. AT Y wA

7L 7% Aglet ez v

3
(1) FFAmalo) e B

APH A71E Ao 25 9 ARl g BANE A, 99 sheol AngRY
gol 9.6%2 AoF o] 9488 aAQlstoirt
B 1 AZIE ADH Alm BAF
215 Z10](mm) () K]E*S—Er(%)
AL AR | REl | 22701 | 2| AR | A5 |Decursin| oo B0 g
hb4st 153.4 130.8 38.5 5.7 2.6 1.6 2.3 2.9 5.2
643t 213.9 174.5 25.2 11.9 9.2 7.6 2.9 3.1 6.0
7493t 352.6 165.2 29.9 15.7 31.5 17.9 2.8 3.4 6.2
8435t 401.3 229.9 40.4 21.0 51.6 49.4 3.3 3.1 6.4
943t 339.5 275.0 55.8 22.6 48.6 88.6 5.4 4.2 9.6
DPFPH radical scavenging
oo Alpha-amylase 100
'E: B - = &
Z 60 &0
E 20 - 20
B o ’ y y . b - -
E&a G TRE a8t P ST - THE B D
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o 4

Ty 4 AGH AZE AR PPn Y FAE 2



(2) 7bAlogm 9lo] A7 2y Wet

AL AV AR FPh L FAE BYL AP Ay, 2FAAH0R Bl

28 AL 01R4S ZUSIA T, P48 B 3 DPPH oz 4753 Bojnsd Sof
A

o o
HiolS PL 2AE LolAST HATS

b .
Alpha-glucosidase DPPH radical scavenging

= 100
£ 100
£ &0 &0
= —
G 60 g &
£ w0 2 a0
Y B
E 20
N -
"~ [1] ;
S AH AlE) & SHAUE) -
Alpha-amylase

1008 ®"flavonolde "polypencls
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= B0
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% &0
; 40 ¥ 20
E 70 10
E 0 o §

S M MHE) 1058 SEHTME) 1054

a3 5. sezm A7 AR Pgdn P Pakeh av

U Ao 74 BAEe] 7157 A4
(1) 71578 B8 EA £ Nzgdd 274)

(1) datst &4
HEH AT 80% oEE F&E=° DPPH radical £71&/d2 100, 500, 1.000 ng/mle]
w oA 217} 27.90%, 77.41%, 93.06%0]91.00], ICso 2+S 278.68 pg/mle LrERTh Aok
H RAE 80% ofghe =&529] ABTS radical A7=ZA-L 1,000, 5,000, 10,000 ug/mle] =%
ol A 7z} 11.40%, 84.24%, 97.98%0] 1},

(WD) Fe 24

HEH AEE F2529 a-amylase AsiE/d2 10,000 ng/mle] s=ofA 95.94%= F/d
2702 AMRE acarbose(93.48%)EC) =& z}ggl}g UERJQIcE ®8F Ak x| AR
FEF9] ICy e 452.16 pg/ml=z acarbose(2,094.00 pg/mlETH o W =ToA o

-amylase®] #4S AAGH= Zloz Uehdtth v Ay AAE 2559 a-glucosidase
Ao dL 10,000 pg/mle] ==o|A 10.97%= =2Hol1E]o] a-glucosidase &40f Tist A sf
g2 5t B2 Jow YEyT
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