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Abstract: This study was carried out to analyze the nutritional composition, bioactive components, antioxidant
activity, and cytotoxic assay of cancer cells on Rubus crataegifolius (RC) : R. crataegifolius from Jangseong
(RC-)), R crataegifolius from Hwaseong (RC-H), R. crataegifolius from Ulsan (RC-U), R. crataegifolius from
Sunchang (RC-S), and R. crataegifolius from Pohang (RC-P). The peroximate composition had the largest
amount of carbohydrate content among all kinds of RC. As far as the mineral contents of RC, Calcium
comprised the highest amount (996.6 pg/g+ 0.8%) and Natrium the lowest (6.2 pg/g+ 1.0%). A total of 26
kinds of free amino acids and 18 kinds of component amino acids were analyzed in RC. The results of electron
donating were high scavenging effects of 80% in water extract (RC-UW) and 82.6% in ethanol extract (RC-
UE) in 500 pg/ml concentration from RC-U. Also, the cytotoxic effects of cancer cells BI6F10 (RC-UW and
RC-PE), H1299 (RC-SW and RC-PE), and MCF-7 (RC-JW and RC-SE) appeared in RC. Therefore, we
confirmed that new varieties may possibly be developed with functional materials.

Key words: amino acid, electron donating ability, mineral contents, MTT assay, peroximate composition, Rubus crataegi-
folius
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Holl A ThA ZFo]7F Ath(National Rural Living Science
Institute, 2001). ghdoll= =& B 3L &S Ak
stel W e 37 A st AWE utEA s FA
of AEE FEYi olggAl dEthal 7155 Utk
(Ahn, 1998). 53] 4tg7]ol| FhHfrlo] e vhd A
e a7 Qo) ohE eetal Al S A, K, F
H 28 E thALE X8t 7], I 2, HlE, 7
e T Zo=E duEA Unt FHAA = AET] i
£ EAZ@EIER)OITAL st S @Em), A, 29, &
dZ, EAET 5o o83k A tH(Kwon et al., 2006).
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SFEAJobd AJE-9l Ao 7 ¥he| A 3 (Suthanthangjai et al.,
2005), ellagic acide= #H&/ sHHEEA 29, ellagic acid
glycoside B & X =33} ester 233t ellagictannin®] 37}
A PR AL B E QI TH(Lee et al., 2014). Lee et
al(2012)°] A-g =4t A7) Guje] o|stehd] 54
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Chemists)
ovenoll A ko] d wj7kA] AXAIZ - FAE SH k=
Fazn, 2AWLE soxhlet FEH, 22 semi
micro kjeldahl®, 23|32 250°CollA] 4v] 3]s}t &
550°CoA A4 FshHo R HAASIAAL, F ©rslE §
F2 219] SAXE Tt wollA 1002 W gro 2 A =Fs)

ATt

Fr1% B8 AT Se=v QS EEH S
ol g3t SAAUTE AT STh=vt A=A Au

(NexION 350D ICP-MS Spectrometer, Perkim Elmer,
USA.)%t S84 keehEsl| 4] 29 [OD-158003, ODLAB
(ECO-PRE), Korea]o] AH-EATh A5 Efd 7714
o] A e W ZAXHOZ St F EEAIE F2 g
S 7R YA HE7]olA du] 7FEAIR § 550°C A
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ol 2 1088 7etal 2 A4K(1:1 HNO,) 4 ml ¥
2 TR Al AL71(120°C)014 G352 A AAIZ]AL 550°C
7] 3lstR oA 1A7F 38, Bl o7l H2 o
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50°Coll Al rotary evaporater® AH2 A 73 ¥ Sodium
dilution buffer2 50 ml F-&3F o}, ©|5 1 mlS 33}
membrane filter 0.2 pmZ S ZA|A 222 ujg} o}
=2F 2584 7] (Biochrom 30, Amersham Pharmacia
Biotech, England)Z 7 & #4181t}

T4 AF3 AlFE 1 goll ethanol 2 mIE 713 3
homogenizerZ 103 &<+ WHFSF] 3,000 rpmol| 4] 205
7F AAEEEaL, 4SS s ES 5 sample dilution
buffer 25 mlZ &3l A]7] 3L, sulfosalicylic acid 20 mgS
A7rste] 4oCellM 1A1ZE F_E WAIAR T THA 3,000
pmel| 4] 20i7F A41E2] 8 ¥, membrane filter (0.2 pm)
2 ABAA ZHEAC meb ofp] Al AERA ]
(Biochrom 30, Amersham Pharmacia Biotech, England)
2 4% was,

5. OtEA|O & B4

FEAJOPA S pHO| Wstel] whe} 7F 2] 324 ¥R
S oA 549 oxonium FE|= pH 1.091A4, FA1
Hemiketal e = pH 4.5914 -Al3hH, QFEAJopd 3
S &3] 8k o] kgl 7|2 & & pH-differential
method(Giusti et al, 2001)& AF&3FSTh 0.025 M
potassium chloride buffer® A 85 84 38l] FF% Ftol
0.7~1.0°] Yo =5 3|AujE Hotal 2 S|AujFE A
F%E 0.025 M potassium chloride buffer(pH 1.0)¢} 0.4
M sodium acetate buffer(pH4.5)= Z+2} 843}t 1558
&<t WA Y spectrophotometers: AME-3Fed ZUl&
94 (515 nm)a} 700 nmoll A FFES =243 T ok
2l ofate] QFEAJoI T8 AhEsld T
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7. YME BA AN St BN
Ag o] Ag-H UM EFE mouse melanoma cell line®!
B16F10 cell, human breast cancer cell line?l MCF-7 cell
Z human non-small cell lung cancer cell line! H1299
cell& A&t Sharol| A &= who} AR5} 0w, Al EZ5-9]
Hl Y2 10% FBS(fetal bovine serum)$} peniciline(25
unit/ml) & streptomycin(25 mg/L)S 37}t RPMI 1640
HI R & AHE-3E.C9H, 37°C, 5% CO,9] H&3) © v
Woll A 2 -A1A skt
M E ZF2] A= MTT assay (Mosmann, 1983)°] <]
3 MEZAAEES ZARBIATE & GAHEZE 3x10° cells/ml
o] =7t E=E 23 T 96 well microplate®l] 180 pl
A skl 24A17F FF wj et AlE2E FAAI &
EEEE 20 pl A H7bste] i gstALL, 5 mg/
ml FE2 243 MTT (3-(4,5-dimethylthiazol-2-y1)-2, 5-
diphenyltetrazolium bromide) &S Z} well & 20 pl
A G A A 7ol 4x7F St B vl AR $, MTT
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gollo] gli= iR S A| A5} DMSO 1 ml& A7Fste] 30
E7F wutsle] ELISA reader® 540 nmol|A] &3 =5 =
g 2899 3
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8. SAHIXz2|

A Aol tfst FAA 2= SPSS software package
(Version 22.0)5 ©|&-3to] W3 TFUAE YEPH L,
7} gt 7ke] freldoll gk 45> ANOVAE o83}
o FoAde 3|AT F, p<0.05 FFA Duncan’s
multiple testE ©]-8-3}] 41315},

A7) drje] ARbgE e 472 A= Table 17 72
o

Table 1. The proximate composition of Rubus crataegifolius.

Proximate composition (%)

Clones Mo Crude Crude Crude Carbohyd
oisture .. .

lipid protein ash rate
RC-J 10.0 2.8 83 3.1 75.8
RC-H 11.7 23 7.5 3.0 75.5
RC-U 6.5 6.4 8.0 4.2 74.9
RC-S 11.2 7.1 83 1.5 71.9
RC-P 7.1 7.4 6.7 29 75.9

RC-I: R. crataegifolius from Jangseong, RC-H: R. crataegifolius
from Hwaseong, RC-U: R. crataegifolius from Ulsan, RC-S: R.
crataegifolius from Sunchang, RC-P: R. crataegifolius from Pohang
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Table 2. Mineral contents of Rubus crataegifolius.

, BEA =79 £EL 10.94+0.88%, =T

534 +0.20%, A4
S 4.62 £ 0.02%2] FFS BT
7] e 7} bl A 5 22 vpe] ko] &
X329 gFg2 FEA 27t 2= Y
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2. BI|NE 2N

xrg7) Grje] 7714

=9lo o

AL 536+0.09%° S 1922111
ol# 3t A= 4t

9 =%kon

H2 ZF 7%(Ca, Fe, K, Na, Mg,
Mn, Zn)S 4181510, 2 A= Table 29F 22t} 771

Mineral Contents

(ng/g = %) RC-J RC-H RC-U RC-S RC-P
Ca 882.120.4° 1081.1£1.5 831.2+0.8° 1115.5+0.9% 1072.9£0.2°
Fe 26.6+0.3 29.5+0.8° 26.2+0.1° 15.0£0.2° 30.2+1.0°
Mn 9.6+0.6° 11.1£0.7° 19.4+£0.7* 16.0+1.1° 23.7£1.12
Na 3.7£1.4° 6.9+0.9° 5.040.9° 3.4+0.5° 12.1£1.12
7n 12.5+0.3 16.7+0.4* 10.1=1.0° 10.10.2° 18.2+1.5
K 318.241.4° 304.142.2° 271.0+0.9° 320.7+0.8 227.0+0.4°
Mg 45.442.2° 41.8+1.3° 41.240.6° 58.6:£0.4° 35.141.2°

rlo

-

RC-J: R crataegifolius from Jangseong, RC-H: R. crataegifolius from Hwaseong, RC-U: R. crataegifolius from Ulsan, RC-S: R.

crataegifolius from Sunchang, RC-P: R. crataegifolius from Pohang

Values are pg/g = % RSD.

Values are mean of triplicates.

*Means with different superscripts within the same row are significantly different by Duncan’s multiple range test at p<0.05.

Table 3. Contents of component amino acids of Rubus crataegifolius.

Component Contents

amino acids (mg/g) RC-J RC-H RC-U RC-S RC-P
Methionine 0.63+0.42 0.48+0.18 0.59+0.46 0.54+0.21 0.57+0.07
Phenylalanine 2.23+0.30 1.84+0.79¢ 2.37+0.26® 2.724+0.19* 2.3140.01°
Threonine 3.14+0.53 2.69+0.42 2.93+0.06 3.29+0.24 2.77+0.32
Valine 3.33£0.21% 2.78+0.23¢ 3.26:+0.05% 3.6530.32° 3.11+0.38®
Isoleucine 2.32+0.34 1.86+0.19 2.42+0.20 2.79+0.09 2.40+0.13
Leucine 3.61+0.52° 2.92+0.17° 3.73+0.23° 4.42+0.12° 3.73+0.50°
Lysine 3.81£0.61% 3.2240.27° 3.92+0.33% 4.52+0.02° 3.60+0.47°
Tyrosine 1.2120.05% 1.15+0.03¢ 1.33£0.10%® 1.42+0.02° 1.24+0.07"
Cystine 1.57+0.59 1.51x0.37 1.62+0.09 1.64+0.36 1.58+0.20
Histidine 1.66+0.45 1.36+0.31 1.660.16 1.79+0.35 1.54+0.29
Ammonia 2.54+0.24° 1.70+0.21° 1.92+0.29 1.93+0.25" 1.54+0.15°
Arginine 3.73+0.72% 2.98+0.44° 4.14+0.32° 5.27+0.41° 4.06+0.42°
Proline 4.01+0.48 4.15+0.44 3.69+0.49 4.3+0.34 4.24+0.51
Serine 6.04+0.28° 5.49+0.44 5.29+0.34® 5.05+0.71% 4.30+0.46°
Alanine 10.07+0.37 8.93+0.25" 6.50+0.31¢ 7.04+0.68° 6.16+0.52¢
Asparagine 9.00+0.60° 7.62+0.90° 9.51+0.15° 9.76+0.39* 6.54+0.49°
Glycine 3.59+0.51% 3.15+0.35° 38.67+0.87° 441037 3.59+0.50
Glutamic acid 16.00£0.61° 12.91+0.72° 13.65+0.38" 14.94+0.52° 10.79:£0.89°
Total contents 77.08 64.04 104.60 56.22 60.92

RC-J: R crataegifolius from Jangseong, RC-H: R. crataegifolius from Hwaseong, RC-U: R. crataegifolius from Ulsan, RC-S:
crataegifolius from Sunchang, RC-P: R. crataegifolius from Pohang

Values are mean of triplicates.

*dMeans with different superscripts within the same row are significantly different by Duncan’s multiple range test at p<0.05.
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Ca®] 8312 ug/g+0.8~1115.5 pg/g+0.9%= 7173
e Bon, S22 K, Mg, Fe, Mn, Zn, Na
WERSLTH Ca RC-H (1081 pg/g+1.5%)7} 7H
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Table 4. Contents of free amino acids of Rubus crataegifolius.
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0.5~23 mg/100 g, K& 75.4~198.6 mg/100 g, Mg 5.7-21.9
mg/100 g2t B ekl o, B o] Aol vl wahd
Ara7] Qul7t Fest Ca®l §Hgel o %L, Kt Mg
Fhege o Wkt wgk W] 4F0] 7718 242 K, Ca,
Mgl AR Bo| dhiEo] sltta Bised, ole
AR fAE A

3. ooj=tt BN
A7) duj(RO)NA 9 18F2] 4 ofm|i=itel] tigh
2 A= Table 33 7Fo] RC-U7t 104.60 mg/g® = 7}
=9t 28]al 2bg7] Eufj(RC)NA ] 26F2] frElok
H A AR B4 A= Table 49 YeRY QLT FRolr]
S RC-J7) 1848 ng/go 2 7Hd =& ks
ofu|i=Ake] shEre RC-U7F 368.60 pg/g®

Contents
Free amino acids (pug/g)
RC-J RC-H RC-U RC-S RC-P
Methionine 1.7240.56*  0.64+0.02° 0.42+0.04°*  0.32+0.00° 0.59£0.02°
Phenylalanine 0.93+0.13°  0.38+0.01 0.65£0.03°  2.00+0.13* 0.56+0.05°
Threonine 5.44+0.30°  1.57+0.11° 2.41£039°  2.15+0.06° 1.61£0.21°
Essential amino acid Valine 6.48+0.44°  1.88+0.01¢ 2.86+£0.21°  3.76x0.16° 2.08+0.05¢
Isoleucine 2.12+0.97"  0.31+0.05° 1.19£0.01°  0.63+0.12* 0.47+0.01%
Leucine 1.57+0.07*  0.31+0.56 0.76x0.09°  0.80+0.16 0.51£0.01°
Lysine 0.23£0.05*  0.12+0.03° 0.43£0.08*  0.31x0.01° 0.42+0.07*
Total essential amino acid 18.48 522 8.72 9.97 6.25
P-Serine 174.27£3.32¢  95.33+0.03°  247.30+4.72° 190.27+0.11°  181.07+0.44°
Taurine 0.70+0.07* 0.36+0.04° 0.59+0.01° NDV ND
Phosphoehanolamine 24.91+0.45° 9.18+0.57° 5.08+0.15¢ 6.37+0.13° 4.17+0.03°
Aspartic acid 5.09+0.09° 2.51x0.47¢ 12.42+0.48° 5.72+0.23° 2.53+0.01¢
Serine 29.66+0.15*  11.32+0.32° 17.93£0.56°  11.44+0.74°  11.360.11°
Glutamic acid 13.52+0.32% 5.48+0.49° 11.38+0.18°  13.36+0.99 5.04+0.01¢
Sarcosine ND ND 0.35£0.04° 0.53+0.10" 0.49+0.03*
Glycine 3.12+0.10* 1.10+0.14° 1.84+0.08° 1.18+0.05° 1.02+0.04°
Alanine 62.18+0.71*  25.91+0.90° 30.11£1.42°  30.03+0.77°  22.95+0.53¢
Non-Essential amino acid ~ a-Aminobutyric acid 0.25+0.01° ND ND 0.75+0.35* ND
Tyrosine 1.86+0.05" 0.39+0.05¢ 0.70+0.13° 1.00£0.13° 0.48+0.02¢
[-Alanine 2.14£0.01° 1.18+0.03% 1.13+0.13% 1.25+0.03° 1.06+0.02°
y-Aminobutyric acid 6.99+0.41¢ 4.79+0.23° 18.51+0.16°  10.25+0.75°  23.8440.46°
Ethanolamine 0.34+0.01° ND 0.89+0.12° 0.10+0.01¢ 1.21£0.01*
Ammonia 0.77+0.04° 0.78+0.04° 1.39+0.09° 0.86+0.05° 1.05+0.00°
Ornithine ND 0.05+0.01 ND ND ND
Histidine 0.97+0.05% ND 0.55+0.05° 0.22+0.01° ND
Arginine 7.64+0.63° 2.47+0.49¢ 7.50+0.11°  11.66+0.06° 4.01£0.01°
Proline 5.95+0.34° 4.12+0.20° 2.22+0.21¢ 1.32+0.02° 6.35+0.08*
Total nonessential amino acid 340.36 164.97 359.88 286.31 266.64
Total contents 358.84 170.19 368.60 296.28 272.89

RC-I: R crataegifolius from Jangseong, RC-H: R crataegifolius from Hwaseong, RC-U: R. crataegifolius from Ulsan, RC-S: R.
crataegifolius from Sunchang, RC-P: R. crataegifolius from Pohang.

YND: Not detected.

Values are mean of triplicates.
*#*Means with different superscripts within the same row are significantly different by Duncan’s multiple range test at p<0.05.
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2 7P Ut €5 SYSEHEY FAE WEre 52
7} & methionine(Kim et al., 2009) RC-J7} 1.72+
0.56 ng/g, phenylalanine> 5912 ol =35 53 %
Fa37t Jde Aoz 4Rl 4 ofrk i Orlowski et
al., 1974) 2.2 RC-SOIA] 2.00+0.13 pg/g, T=A4 Ao]
e 22lol ] o vl #38 fA s
kS 3= threonine (Kim et al., 2009)3 23S %o
3 AANAR S FE 75 s I ofnxAlkel
valine, 3| E211-S AATIL ¢3-S YERH= isoleucine,
S5E AL e ZF oAt R 7} 7] )
7} 9= leucine (Lee et al., 2011) =5 RC-JoA] Z+zt
544+0.30 pg/g, 6.48+0.44pg/g, 2.12+£097 pnglg,
1.57+0.07 pg/gS = H& TFS B OH, lysine> I =
3|53 A o] JaHolu Nid, o\ @ E 3 Aol Q)
£ 4 oAt 2 (Kim et al., 2009) RC-U7} 0.43 +
0.08 ng/gl 2 ¥ kS Bt} B]F S opn) ke RC-
U7} 359.88 ng/g® = 7Hg B2 &S i3t At o]
T @3S Ye= oFr] =481 alanined} serine (Lee et
al., 2011y RC-J7} 62.18+0.71 pg/g, 29.66 +0.15 pg/g
2 7P¢ =& S BT Kim et al.(2013)0]] )51,
AL FEE9 A obr=Ake] T 1,211.92 mg%
2 Yelgton, o1 3 ZF o ke 481.65 mg%e] $H
S BAuy B3I Y. 28] 3 Jeong et al.(2012) K
o]ZH|E] HA o] opm At FEF EAH S HIEHOH, T
opubi=Al EES 411,17 mg/100 g, B5obn| =2t Shako
100.4 mg/100 gol2h= A5 AASIAL o] & A+
o] Ahg7] dujje] Folm| Ak T T2 SEke]

Aot

k"

=

E

4. StEAOH BHE 24

QEAlOPI S Wlg R, =, HA g, Al S
o] U A& Fol FEH A= F&
S SR AM, 2 A 5 el e A4
(Francis, 1989). AF&27] duj(RC)Q] & StEA|oPd ke
Table 59} 7t} QPEAJobd &7k RC-JEZF 939.6 +
25.0 mg/L FWeZ 7P =& g3 W3, RC-SEZ}

l

o

Lee et al.(2014)2] A+ A= B,

Table 5. Total anthocyanins contents of Rubus crataegifolius.

7} 30.48 mg/100 g FW= 7P =901, S o}ake] opAl
227171 10.82 mg/100 g FW=Z 78 Wokthal B v 3k9]
om, ol & A Aot HluEile W o = s
BT

o)
I
[

FAL

Al A
Ax}gol's =40 AH&-2 1,1-diphenyl-2-picrylhydrazyl
(DPPH)= AHA| 7} 1l -$- 9Hg 3} free radical 241 517 nmol|
A EAAQ] BT Y= e sletEelth. DPPH
= 43ZE 59 f718vel vl gty atsl 712
% proton-radical scavengerol| 2|3} &A1 E] 7]

sl GAS Soto g A AFE £ e
thFst dALAZHE kst EAS A
o]- &% 3 2tH(Heo et al., 2006). AAF3-
Figure 13} 29} Z+t}h RC-U7} 500 pg/mle] & ol
TFEES 80%, A HEFEE2 82.6%2] =2 &7
S HYoH, dFFEEL 1,000 pg/mle] oA
85% o)de] A E3E Yepiglon, dereFE
gk RC-U7} 85% ©]/d9] £2ARHE BTt ol FEU
Z7o 2 Al8-¥ BHT(Butylated hydroxytoluene)”F 500
ug/mle] FEANAM 90% ol de] £ATH S ke 23t v
e 58 Aty dEn) 18 94 2580 A
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Figure 1. Electron donating ability of water extracts from
Rubus crataegifolius. RC-J: R. crataegifolius from Jangseong,
RC-H: R. crataegifolius from Hwaseong, RC-U: R. crataegifolius
from Ulsan, RC-S: R. crataegifolius from Sunchang, RC-P: R.
crataegifolius from Pohang, BHT: Butylated hydroxytoluene
(Positive control), Results are means + S.D. of triplicate data.
‘Means with different superscripts within the same row are
significantly different by Duncan’s multiple range test at
p<0.05.

Contents
RC-JE RC-HE RC-UE RC-SE RC-PE
Total anthocyanins (mg/L FW) 939.6+25.0° 775.9+33.7° 473.1£21.7¢ 218.2+£36.9° 408.6+39.1¢

RC-JE: ethanol extract of R. crataegifolius from Jangseong, RC-HE: ethanol extract of R. crataegifolius from Hwaseong, RC-UE: ethanol
extract of R. crataegifolius from Ulsan, RC-SE: ethanol extract of R. crataegifolius from Sunchang, RC-PE: ethanol extract of R.

crataegifolius from Pohang

**Means with different superscripts within the same row are significantly different by Duncan’s multiple range test at p<0.05.
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Figure 2. Electron donating ability of 70% ethanol extracts
from Rubus crataegifolius. RC-J: R. crataegifolius from Jangseong,
RC-H: R. crataegifolius from Hwaseong, RC-U: R. crataegifolius
from Ulsan, RC-S: R. crataegifolius from Sunchang, RC-P: R.
crataegifolius from Pohang, BHT: Butylated hydroxytoluene
(Positive control), Results are means + S.D. of triplicate data.
**Means with different superscripts within the same row are
significantly different by Duncan’s multiple range test at
p<0.05.

== 2F

- oete FEEF v
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A2ATS BT BAEtH o, o] & Agoae 4t
D7) Gul o] HA}FoAs AHe} Ak AT
6. AME ME oM S 24

& M 27 ARRA R FAIgE S hHA & A
2 A S Ygshs 210 2 (Weinberg, 2007), A Al
AR o R oz ek Al A2 oF 20%S 2}X| 5
(World Health Organization, 2012) =FUjoll A= <15 109+
o AbgEo] 7P =2 Q 9l (Statistics Korea, 2012)]2+

o T

I RIEG O F AL o]l I AbGES 2

o] BT E2 ol 53] YA E ¥] APgEC] 2
548 7FZti(World Health Organization, 2012; Statistics

Korea, 2012). = & T A=54<1 ¢ ool el &
< o] A= de] AT Foll Ak & shete-2
o] S st AY o8l A8 A s AT =
AAG AA sHgES AT =N A7 ol 2
S A5k AFEFES Eol= Aol th(Kim, 2005).
Yellow tetrazolium salt MTTE= @3 712 24 Aol3)
= Alxe] nEZ=gol 2] reductaseol] ]3] U E] o
formazans A4 3=t FolUe AEdM = FAHHA &
AL golle Al o] 7 BES formazan®] A% B
o}A| 3L M2 6] S SHE  AUTHGross et al., 1962).
2] human non-small cell lung cancer cell line?] H1299
cellol Al AFg7]o] Al A7 A Epol] gk MTT
assay Ad S A5 o™ 2 A= Figure 33 2o U
ERtth 59 o ke 259 =7} 5,000 pg/ml 7] vk

M= AE 4 Al Eso] UEhA] &kont, 5,000
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Figure 3. Cell viability on H1299 cell of Rubus crataegifolius.
The cancer cells were treated for 24 h with the concentration
of 5,000 pg/ml of RC. RC-JW: water extract of R. crataegifolius
from Jangseong, RC-JE: ethanol extract of R. crataegifolius
from Jangseong, RC-HW: water extract of R. crataegifolius
from Hwaseong, RC-HE: ethanol extract of R. crataegifolius
from Hwaseong, RC-UW: water extract of R. crataegifolius
from Ulsan, RC-UE: ethanol extract of R. crataegifolius from
Ulsan, RC-SW: water extract of R. crataegifolius from
Sunchang, RC-SE: ethanol extract of R. crataegifolius from
Sunchang, RC-PW: water extract of R. crataegifolius from
Pohang, RC-PE: ethanol extract of R. crataegifolius from
Pohang, con: H1299 cells were not treated samples, Results
are means = S.D. of triplicate data. **Means with different
superscripts within the same row are significantly different by
Duncan’s multiple range test at p<0.05.

100 -

=]
Q
1

@
(=]
I

B
Q
|

20 4

cell viability on MCF-7 cell (%)

RC-IW

RC-HW RC-UW RC-SW

Concentration (5000 pg/ml)

Figure 4. Cell viability in MCF-7 cell of Rubus crataegifolius.
The cancer cells were treated for 24 h with the concentration
of 5,000 pg/ml of RC. RC-JW: water extract of R. crataegifolius
from Jangseong, RC-JE: ethanol extract of R. crataegifolius
from Jangseong, RC-HW: water extract of R. crataegifolius
from Hwaseong, RC-HE: ethanol extract of R. crataegifolius
from Hwaseong, RC-UW: water extract of R. crataegifolius
from Ulsan, RC-UE: ethanol extract of R. crataegifolius from
Ulsan, RC-SW: water extract of R. crataegifolius from
Sunchang, RC-SE: ethanol extract of R. crataegifolius from
Sunchang, RC-PW: water extract of R. crataegifolius from
Pohang, RC-PE: ethanol extract of R. crataegifolius from
Pohang, con: H1299 cells were not treated samples, Results are
means + S.D. of triplicate data. “‘Means with different superscripts
within the same row are significantly different by Duncan’s
multiple range test at p<0.05.

con RCG-PW RCJE RCHE RGUE RGSE RCPE

pg/mle] & oA Rc-sw9} RC-PE7} ZHZ} 46.5%,

42.9%9] A|E AEES RYPom oA E A A o] A Y
At} tFS-© = human breast cancer cell line®l MCF-7
cellol] thdt MTT assay 23+ Figure 49} 7Ho] YESH

RC-JW2} RC-SE7} 67.2%, 69.8%2] | ¥ A& B
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Figure 5. Cell viability on B16F10 cell of Rubus crataegifolius.
The cancer cells were treated for 24 h with the concentration
of 5,000 pg/ml of RC. RC-JW: water extract of R. crataegifolius
from Jangseong, RC-JE: ethanol extract of R. crataegifolius
from Jangseong, RC-HW: water extract of R. crataegifolius
from Hwaseong, RC-HE: ethanol extract of R. crataegifolius
from Hwaseong, RC-UW: water extract of R. crataegifolius
from Ulsan, RC-UE: ethanol extract of R. crataegifolius from
Ulsan, RC-SW: water extract of R. crataegifolius from Sunchang,
RC-SE: ethanol extract of R. crataegifolius from Sunchang,
RC-PW: water extract of R. crataegifolius from Pohang, RC-
PE: ethanol extract of R. crataegifolius from Pohang, con:
B16F10 cells were not treated samples, Results are means *
S.D. of triplicate data. **Means with different superscripts
within the same row are significantly different by Duncan’s
multiple range test at p<0.05.
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