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Abstract - The objective of this study was to determine the biological activities of Sorglum bicolor extracts. Organic
fractions, including n-Hexane, EtOAc, and n-BuOH fractions were obtained from the methanol extract of Sorglum bicolor
M.. In DPPH radical scavenging activity, SCso values of methanol extract and EtOAc fraction were exhibited 0.66+0.26
g/mL and 1.03£0.02 pg/mL, respectively. Contents of total polyphenol and flavonoids in EtOAc fraction, which were much
higher than those of other fractions, were 58.12 mg/g and 4.79 mg/g respectively. Also, effects of reducing power was
strongly showed in EtOAc fraction. a-Glucosidase and a-amlyase inhibition activities were showed the higher effect in
D.W. fraction (2.83 ug/mL, 36.64 ug/mL). In MTT assay in the AGS, HT29 and HCT116 cell lines were significantly
higher in the n-BuOH fraction than in the other fractions at 50 ug/mL concentration of extracts.
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emol® = o] FAY B A fo] 714
A7) wjRo FARTE o] &3ttt WIZFa WA= A8

A3lER ALGR], YRS, = Sof o 714

* AKX XHE—mail) : kimmjo@Kangwon.ac.kr

© 2 o9 HEHEZ AHTRIEME

Al o] sitth(Ryu et al, 2006). 4= Alo]4 4,
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species, ROS)9J= superoxide anion, hydroxyl radical,
hydrogen peroxide -] ¢Jow, Ttz E3AIS) X];“
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AlgHA o] ggo] F7tekal glat, 3] AEA o de
7V Z7fsk
(Kang and Kim, 2010; Yang et al, 2011),
2| A7l et Bl JGFAIA o] Fehiol whet &
O] H7} HA; F7bE|a, IR o) thofst 42400 thgt
At MFYEaL Qo Be, EdRie], et promotion
A a7 Bae vt Qe Awika et al, 2009; Kwak et
al,, 2004; Choi et al,, 1998), H-24HE4=4= E3} o] A9
HIE Aol A FHojd HAet 243} ghatAlgo] Hilk
UTH(Sa et al,, 2010,), LUt iket 4, A8 9
Aol tigt At mlRlEE Aol whEka] 2 oA
= oA MeOHFEEE1 n-Hexane, EtOAc,
n-BuOH, D W fraction®] ks &4 e A4S
Asto] 7154 AEY 71RARR AlEstaat gt

rr :Ilm
;9 s

T

Mz A LY

A Hg R 20108 $ENS
& Algol Aol A Wu}.

2B ARS MeOHO| HAISho] 14171 2k 24

A7t 7FACS. 2 sonic bath(60 Hz, Power sonic 420,
Hwashin, Daegu, Korea)< ©]-83}o] 352 &35t
2280 o7}t & rotary vacuum evaporator(NE—2001
& AC—1112A, Eyela Co, Tokyo, Japan)Z ¢} 553}
of Qlojl 222 o] FebAlA BEZeAaS Ho
& A& F=E9Hol Wt n-Hexane R El EtOAc, n—
BuOHw=O 2 {83t} o4 s5et & dojdl 2382 &
AFE N3sHATHScheme 1.),

DPPH radical &A% AR
DPPH radical 275 A4S Blois(1958) 2] HHS H
slo] =43} Blois, 1958). &% 100 pLo] 0.15
mM DPPH(1,1-diphenyl—2—picrylyhdrazyl) 100 uLE
groto] Aol A 3027F HESHAIZ] thE 515 nmojlA]
S & A5t DPPH radical £&7%5< ot &
o] AAksto] SCxto2 Uehflon, 2AaY BluS
QIet |20 2= a—Tocopherol¥} Ascorbic AcidES Af
Ealvieg

oflt

DPPH radical a&#%(%)
= (1—absorbance value of sample/ absorbance value

of control) X 100

Sorghum bicolor M. cv. Bulgeunjangmoksusu

Estracted with MeOH

MeOH extract (34.2 )

b partitioned with m-Hexane

n-Hexane fraction (8.0 g) DM, fra

ction

e partitioned with EtOAc

EtOAc fraction (6.5 g)

D.W. fraction
. partitioned with 7-BuOH

n-BuOH fraction (8.6 g)

D.\W. fraction (7.7 g)

Scheme 1. Extraction and solvent partitions from Sorghum bicolor M.
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2 42 Oyaizu(1986) 2] WHl& WPt 43}

%tHOyaizu, 1986). HA== 5= 100 uLef 0.2 M
sodium phosphate buffer(pH 6.6) 100 uL, 1% potassium
ferricyanide(KsFe(CN)g) 100 pLE zFzh 33+3to] 50C
oA 208 EoF HkE-A]7l & 10% trichloroacetic acid
(CCl;COOH) 100 uLE 7Iet $of] -7 400 uLE &7
3l 50| 0.1% ferric chloride(FeCls'6H:0)& 10 uLE 7}
Stof Zeet Hkg-oe] 3 2 700 nmoflA S5,

HoAEre 520 T s dES Taga(1984) &
o 95 H1l E|ojA Folin—ciocalteacu™HS ARSI
tHTaga et al, 1984). 2% 100 uL(l mg/mL)9j
Folin—ciocalteau reagent 50 uLE 7|5} 5827 A0
A oF43l A7l 3 20% sodium carbonate 300 ULS 7}
SRl AF2oll Al 158 B3t St AIXl & SRS 1 mLE
do] Eskst o UV-vis spectrophotometer(V—-530,
Jasco Co,, Tokyo, Japan)E ©]-&35}¢] 725 nmof| A %
=5 S5l HlsdktE IS EE=4 gallic acid
£ ol&sto] AR AT o FTstol GAE(gallic
acid equivalents) = UERY AT,

% ZoE o] B3l Moreno(2000)5o S ¥
sto] 2435}t Moreno et al., 2000), &=&5 100 pL(1
mg/mL)¢]] 10% aluminum nitrate 20 UL, 1M potassium
acetate 20 UL 18|31 80% &2 860 uLE A2 7}sf
o Egatal Ao A 404 5 HYSAIY T 415 nm
oA FFEE ZH5HTt Querceting FFEHRE o]
sto] AgAS 245 TS QE(quercetin equivalents) 2

et

a —Glucosidase A3&A4

FoAEL 225 50 uLE 0.2 U/mL a—glucosidase
249 50 uL, 200 mM potassium phosphate buffer
(bH6.8) 50 uLSk E3sho] 37C oA 1557F ikt 5 3
mM pNPG(p—nitrophenyl a—D—glucopyranoside) 100
ULE 713to] 37 Cof|A 1087+ ¥RSAIF L 0.1 M sodium
carbonate 750 ULE HF-2 AZX|A]7]2 405 nmol|A] &
FeE 2439t} Sample F-A 7% negative control

2 AFgSIOR, 718 R/ blanki ARESH

FET el g

AcarboseE positive controlZ A5} S, a—glucosidase
Aad/d ofeje} 2ol AAksalct,

Inhibition rate (%)

= {1~ (ABSsample=ABSpiank)/ ABScontrai} X100
ABSgample- Absorbanceoftheexperimentalsample
ABSplank - Absorbanceoftheblank
ABScontrol - Absorbanceofthecontrol

a —Amylase AFHEA

FoA s 225 40 ULE a—Amylase 34N 100
uLe} &3kste] 20C o A 587t BES-A]7] 3 0,5% starch
100 uLE H7F 3 20CoflA] 108 &3 F7hkg A7),
48 mM DNS(3,5—dinitrosalicylic acid)& &7}5to] 10
0CoflA] 158 FF WAA T, LA BRGEof 574
100 uLE A7}5te] 96well plateo] 100 uLA E3F 3 540
nmo| A SFEE S48t Sample FH7M= negative
control® AME3Iglon, 7|3 BA7EE blankE AFE-
319t} AcarboseE positive control@ ARESFEOH,
—glucosidase A|3j&HdE oo} o] ALsl3itt,

Inhibition rate (%)

= {1—(ABSsample = ABSiank) / ABSconirol} X100
ABSgample- Absorbanceoftheexperimentalsample
ABS plank-Absorbanceoftheblank
ABScontrol - Absorbanceofthecontrol

A| szl ¥

2 AP T AT 230l RS HCT116(human
colon cancer cell), HT29(human colon cancer cell),
AGS(Human stomach cancer cell)& 0]-&3}9°, 10%
fetal bovine serum(FBS)E A 7}3F RPMI 164082 & &
7}ste] 37°C, 5% CO; incubatoro A vl eFatiTt,

MTT assay

1X10°cell/well 9] WEZ 7} ZFNEZE 96well plate
O] 7} wello]l seedingdto] 24A17F F<F vjoFsto] AE
Z18Y8k3tt, 96well plateo]] HiZ|2F A|3E 90 uLA &5
3110, 20, 50, 100 pg/mL =] AJEE 10 Ly
o] 5%CO. incubatoroA 24A]7F vjoFs}SIct

e
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MTT(38—(4,5—dimethylthiazol—2—yl)—2, 5—diphenyltet
razolium bromide) 10 uLE MZL H]A] 90 uLe} 3
F7bstel 3A12 St vORE %, WX AASHE DMSO
(Dimethyl sulfoxide) 100 pLE E7}5te] BFAAIA 540

nmo| A FFE=S S5
SAEA

BE AR AFe U FEE 3uhECR Wgst
Qo FARAL one-way ANOVAR HA g Al
F7F p<0.0594] Duncan’s multiple range testZ AA|
shc.

DPPH radical &A% ZAA

Free radical?l DPPHE= &4 AZ}o] 9J8] 517 nmoj|A]
AT B ol AAolAS M- bl Sl K
ELE= hydrogen radicalS o} phenoxy radicalS A4
ol EaL, vzt A o2 Ajket AAF 9} vlHste] A
Ht}, Sample©]| free radical & i]'-C%JA] FIAY A 7=
Lejo] A L0 SHAIS) SHY W SHAIAE U]Re T2
radicalo]] tHet 2AZAE 7IHE 4= AL QA el 24
ol Sl w8 ool Ams o8 4 . 8
AEpe B3ES A% AAZATE MeOH, EtOAc,

n—-Hexane, n—-BuOH, D.W.&£o=2 4L Yeljion,
MeOH extract(0.66 £ 0.26 nug/mL)2} EtOAc fraction
(1.03 £ 0.02 pg/mL)& positive control® ARMESH a
—tocopherol (1,54 * 0,83 ug/mL)®RT} 4381 AL
UERHTHTable 1),

3 9% 9 SepuwolE ¥

HlEd EehE o] B Als BAE 7HIAL Qe diR
A 242 dA lon I kst BAol A

o2w AdHA ot Fhs T8RS EtOAc, MeOH, n-Hexane,

n-BuOH, D.W. fraction&©0. 2 $H335hy, ZefE o=
312k FtOAc, n—Hexane, MeOH, D, W., n—BuOH fraction
£0 2 gkFo] YElY EtOAc fraction(4,.79 £ 0,03 mg/g
and 58,12 £ 6,41 mg/g) 9] & Hl&3} ZtE o|=9 3t
ZFo| 71 =2 AL 3015}9ct. T3 n—BuOH fraction
T} D.W. fraction®] & #l& 2 TR 0|29 e 3

o

Al =0 skl A= ITH(Table 1),

SE]

g e dutr o2 LAadRlo| 9J3) free radical Af
oA gAES} 7]1%5-S k= reductones?] £A9}
™ reductants®] ZX= Fe’—ferricyanide E5HE
*‘E';T Yo 7] Yelo] Hr}, = ferricyanide &¢He
S| HA] bAoA 54 0 2 WSh= prussian

Table 1. Antioxidant activity of extracts and fractions from Sorghum bicolor L.

DPPH"freeradical scavening

Total Phenolic contents

Total Flavonoid contents

Sample

SCsy’ (ug/mL) mg GAE'/g mg QE"/g
Ascorbic Acid 0.02+0.01°" - .
a-Tocopherol 1.54+0.83" - -
MeOH extract 0.660.26" 3.4240.08" 17.08+6.03°
n-Hex frac.” 12.55+1.89° 2.560.03° 24.97+7.78°
EtOAc frac. 1.03+0.02° 4.79+0.03° 58.12+6.41°
n-BuOH frac. 12.63+0.27° 1.7+0.02° 3.2140.51°
Aqueous frac. 19.04+0.48" 1.6+0.04° 3.26+0.44°

“DPPH: 1,1-diphenyl-2-picrylhydrazyl.

YSCsp: Amount required for 50% reduction of DPPH after 30min. Each value is mean + standard derivation of three replicate tests.
*GAE: gallic acid equivalent, Each value is mean + standard derivation of three replicate tests.
“QE: gallic acid equivalent, Each value is mean + standard derivation of three replicate tests.

“Fraction of Sorghum bicolor L.

“Any mean in the same column followed by the same letter are not significantly (p<0.05) different by Duncan’s multiple range test.
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ST FEE] AR

blue®] A4S &SIl absorbance o= UERATEH T2 A O] Huto] EA|5H= maltased] E44S YA
MeOHI} n-Hexane, EtOAcx= 50 ug/mLEE|A 1.0 AlZIth, E3F a—amlyase= 2834 HAEQ a-1,4-
absol4te] FUGOE AT BANE RStk - elyeosideBTE AMHOZ FgRfelel oo
BuOH fraction®} D.W. fraction®] A% A& A7 & e YIS AAelar, ofdzdE ZFe|FA Ze
SRS IR P S UG 1. AT 913 Allachain S5

Y52 (b—chain, c—chain)of|A] HA]-&8| 1S AAISHC}

a —Glucosidase A3[|&/4 Y a ~Amlyase A3}/ HkSo] P4 HE H J4&35] A o]-o]—l:t] 27
a—Glucosidaser G457 412 GFHF2 77| 130 BulSo A2 -A -3 o 2 H3lslo] HE-S-olo] 519
S3ME carbohydrateo]] Q= glycosidic bondsES Z7f|H, T Zylsit), Loyl o] AER)skshY 2R o R
15 +

W10 pg/mL
50 pg/mL
s B 100 pg/mL
10 -+ W 200 pg/mL
d
a
05 - s
a a
a g @ = ab
oo | []

a-Tocoperol  “AscorbicAcid YMeOHextract -Hexane frac. EtOAc frac. -BuOH frac.

_I

rlr JSH r

25 4

20 +

Absorbance at 700 nm
4o

Fig. 1. Reducing power of extract and fractions from Sorghum bicolor M.

“a-tocopherol, *Ascorbic acid was used as the positive control(concentration were 5, 10, 20, 50 ug/mL). Each value represents the
mean=SD(n=3). ““values in the same row not sharing the same superscript are significantly different by Duncan’s multiple range
test(p<0.05).

Table 2. Antidiabetic activity of extract and fractions from Sorghum bicolor M.

a-glucosidase inhibition a-amlyase inhibition
Sample .
ICso” (1g/mL) 1Cso (ng/mL)

Acarbose 0.00000320.00" 6.3+0.3"
MeOH extract 5.344+0.73° 72.894+2.93¢
n-Hex frac.” 9.19+0.43¢ 128.63+20.7
EtOAc frac. 14.68+4.05° -
n-BuOH frac. 4.05+1.59° 52.9+6.22°
Aqueous frac. 2.83+1.83% 36.64+5.23°

“ICso: Amount required for 50% inhibition of a-glucosidase and a-amlyase. Each value is mean + standard derivation of three replicate tests.
Fraction of Sorghum bicolor L.
*Any mean in the same column followed by the same letter are not significantly (p<0.05) different by Duncan’s multiple range test.
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maltoseE FAAE O 23} glucose, maltotrioseZ E3f
Hop, H24E442] a—glucosidase?} a—amlyase*]3|
AL D W., n-BuOH, MeOH, n—Hexane, EtOAc fraction
9] &£4 & a—glucosidase?} a—amlyaseS A5l oM,
D.W. fraction®] 7% ICsoZko] ZH2F 2.83 ug/mL, 36,64
wg/mLo| & AsiE/dE Yeblth, 1 o= n-BuOH

12086

cell viability ()

5-FU* MeOH extract n-Hexane frac.

cell viability (¢)

5-FU* MeOH extract n-Hexane frac.

cell viability (%)

5-FU” MeOH extract n-Hexane frac.

fraction¥} MeOH extract= a—glucosidase 4,05 pg/mL,
5.34 ug/mL, a—amlyase 52.9 pug/mL, 72.89 ug/mL<]
G50k WEFH AT, WhA, gHibsl B/ oA Fofd 24
< H29l EtOAc fraction2 a—glucosidase, a—amlyase
Ao & 24de UehlA] 28lith(Table 2),

(&)

M 10 pg/mL
20 pg/mL
M50 pg/mL
100 pg/mL

EtOAc frac. n-BuOH frac. D.W.

(B}

W10 pg/mL
20 pg/mL
M50 pg/mL
W 100 pg/mL

EtOAc frac. n-BuOH frac. D.W.

(5]

W10 pg/ml
" 20 pg/fml
M50 pg/ml
W 100 pg/mL

n-BuOH frac. D.W.

EtOAc frac.

Fig. 2. Cell viability of extracts and fractions from Sorghum bicolor M.

A: AGS(Human stomach cancer cell) B: HT29(human colon cancer cell) C: HCT116(human colon cancer cell). “Fluorouracil was used
as the positive control(concentration were 1, 5, 10, 100 ug/mL). each value represents the meantSD(n=3).
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MTT assay

MTT+ colorimetic assay® mitochondrial succinate
dehydrogenase®] ¢J3] 3—(4,5—dimethylthiazol—2—yl)
—2,5—diphenyltetrazolium bromide(MTT)7} FH%+=
HES 24a1 AOR A S42 Brlaks AT
o}, & Lo A= HCT116(human colon cancer cell),
HT29(human colon cancer cell), AGS(Human stomach
cancer cell) A|7}A] cell lineo 2 AL Z3Ys}ich
Fig. 20] (A), (B), (C)= ZFZF AGS, HT29, HCT1164] 3%
of T3t fraction?] AEZEA]S UERH JjZ2 BE A
EoJA EtOAc, n—BuOH, D W. fractionS A &gt *&]
oA EAAL BYal, 71 = n—BuOH fraction2 =7}
Shtes 49 AEEAS U 5 Q0. wa
MeOH extract®] 9 QHAIZo that E42 Lhehfx]

2 Belg % orkFig. 2),

H Ao M BF2AES R (Sorglum Bicolor M, ) MeOH

2283 REBEY DU ANBHS HTE] 915t
USHOPEH ssay, 2R, § S 3 Fefviol= o

7% EtOAc fraction®] =2 & &y} Stk 0|
ke UeER 9l o, DPPH assay$} reducing power

A A] EtOAc fraction¥} MeOH fraction®| positive
control 2 ARE3t a—tocopherol ®t} 45t 42 L1EH
Wl a—Glucosidase, a—amlyase A3l B7} 43} D.W,
fraction®] 7F =& 4L H¥ 91 n-BuOH fraction
I} MeOH extractT™ AL vehqict ohA|EQ] AGS,
HT29, HCT116X| 0] tat A EEA A7l MTT assay
o] A= EtOAc, n—BuOH, D W, fraction2 #|2]gt %]
ToA EAS HYoH o]F n—-BuOH fraction®] BE
HZFONN s 2o Axside 7H= /\2 22l
'o‘]— /\ O]O—]]:]- 04?_7:]4 H OX}E.Z'\—/]:Q‘ _%_ EtOAc
fraction®] SHAISIEHA] D W, fraction®] 3} SHA, n—
BuOH fraction®] ¢Al|Zo| thst =41} Ay sHsHE9
w2 2 PRl Wt A7t Ba & 08 AfREo]
A, normal cell®] thgt MTT assay S X egslo] a4
ol HE A5 At F2AET FEES o183

3
i
e, f‘z}% (MTT assay) T4< 22 st} ahrsiet
4
=
2

FET el g

Al AL

2 A7 54374 2009 o HltkbAl (PJ007818)
3 e Ayl dF2A ofof TA=HYH.
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