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Abstract

The purpose of this study was to obtain the fatty acid composition and the antibacterial activity against patho-
gen of acne in various parts including seed, flesh and fruit from ripened black raspberry. In fatty acid analysis
of lyophilized black raspberry, total fat of dried seed (11.047%) was much higher than in other parts. Moreover,
linoleic acid (5.577%) and linolenic acid (2.317%) identified as the major fatty acids in the seed. By contrast,
highest fatty acid of dried flesh was palmitic acid (0.323%) but it was remarkably low level compared with
fatty acid composition of dried seed. Total polyphenol content in seed extract and flesh extract were 123.64
mg/g and 55.43 mg/g, respectively. DPPH radical scavenging ability of seed extract was higher than flesh and
fruit extract. In antibacterial activity experiment against strains related acne such as Propionibacterium acne
and Staphylococcus epidermidis, antibacterial activity of flesh extract was stronger than seed extract. However,
seed extract showed antibacterial activity of 76.96~89.08% against each strain compared to activity of flesh
extract. Based on these results, we concluded that seed of black raspberry can be useful in related field.

Key words: Rubus coreanus Miquel, black raspberry, fatty acid, antibacterial, acne

M B2

ERAHEZ )T FrFd &3te thdAde] 4y #E
B2} GV (Rubus coreanus Miquel)] Gujo|t}. &
A= Tl v Me FF, T A A5
FA A A AT e A AEste BEAE w5
2 gro] &1 A Aol mitetal Fo glow IR
AE)E Rodte A8 T2 Q8 bdg 855 7HAE
Ao I JYTH1-3). ol g FEA 9 &% thdgt
ATFE B3l FASEL QoM (4-9), BEALY fE AR
o gk A7 = AP UrH5,10,11).

FHToe SFFAZA O] BEREA $#rto] ol d&HE
o]-&g thFet A58 E FHRAF] MG vt FU1E
o Aded, 53] AHE o)&ste 4F a5 FHRVF AF
& AAa Y ol AFY 7tE #AAF F A
2Ee A T V)= ke giRioe] fu)e] T4 B9

o,
A
A
o
ofN
_>ri
rr

F2AY B ARG BE 5 B

*Corresponding author. E-mail: kilee@bic.re kr
Phone: 82-61-336-3104, Fax: 82-61-336-3118

HAME F =)= kL
Zpo} o] HE A= 799 8%
7} Z 83 Asglo|t}

kA, i BB A F 3Rl oJ=F] TS o
© 2 IR Z7}, Propionibacterium acnes® E‘&
29§14 2" TY FAAVF BdF o A&t
Uetd= ez I8 A Adok1213). 28 v8EE% ¢
old % @3] P. acnes ¥ro] olUel Staphylococcus
epidermidis, Staphylococcus aureus 53 72 I3 AA)
TEo] Bodtes Ao] YukF olth(14,15). Fo Hclew &
HZ M 7FFoll= tetracycline, clindamycin 53 22 &
AA Y AFEOZ ANAAE = ot FVIZE AR Al F2
Lol Wi Bd T EAES 7}24—0* T JTH16). H=
A= o]y e FAE KA F e HAAE FHlY A 5A
g 77 ABHD A Ad 7HA dAA d=F

A

3 HF Hr)Eo] 23EH
= d 4

7] 93l

)
1 o

rE
ofN

T+

Aol Y& FFEHL 2 AT} 99 FEE, W=
U F5E, 54 528 5 2R AEY FREA



=

Fol YATHAT-19).
NN S B FAE F3} FAR TR
2] AFE A XA e 2 = HEAF 2 A
5.3}31 7} 5-91¢] methanol FE &S AZ3} o
o) digh &4, 1213 polyphenol ¥
DPPH radical &A%< ZAlste] B8l g8 HYE
ol 7l A5 & &&3tux s

Ure e
+4J—LJ

L

z g
o By e

rﬁi ML oo

ulfl]
k\H‘ wg [ mlo ol

AE o e

BB Rubus coreanus Miquel)
FAFAA S oz

A %52 aéaaﬂ;glﬂ, A4S BelshA e B4, F
A a3 FAE Peld B 5 3ERE Feste] 4C of
sh= WARdsEA Ao A

AKS FF U Bix|

2
84 Aol A" TS5 Propionibacterium acnes
(KCTC3314), Staphylococcus epidermidis( KCTC1917),
Staphylococcus  aureus(tKCTC3831)Z2  3t=rAyH F 8+
& AEAQAE BRC)ANA B Bkt} P.oacnes #FE
Reinforced Clostridial Medium(RCM), S. epidermidisSt S.
aureus T+ nutrient agar 2 broth ¥ XS A}-&3}93t}.

Z+ A 29 internal standard® tridecanoic acid(C13)E &
ot AFE 4 ASAAX(B-815)0 A AW F&5 &
GC719re] fat determination unit(B-820, Biichi, Flawil,

Switzerland) 2.2 AWt & 48 HAASH G

Methanol =&

Azd P23 F2), Fgo g2 3t ARE 99.6% meth-
anole 3% 812 3t Ao A 244 7HA 33] 1k 5o
Xﬁ] FE5 ANEIATE FEHL ARE AX PSEF F

2 Azxste] Aol AHEstlen, & F&2 A4, F

X}, IG5 FEF0] 747 53.21%, 26.92%, 80.26% = EFSTE

DPPH radical 271
A £ 559 F4ts&dAde 1,1-diphenyl-2-
plcrylhydrazyl(DPP H)S AHE-31Y] radical 24 5S 33}
AH20). & FEFES 01~10 mg/mLe G433 s==
methanol®l] 8314171 A& 9 20 uL9} 200 uM DPPH €9
180 ILE £33t 1587 2ol A WHg-A12]1 % microplate
reader(PowerWave X340, BIO-TEK, Winooski, VT, USA)
& AME3 517 nmoll A §3 =5 319 S48 E §%
& 50%2] DPPH radical& A A3l=H 23 F5(SCx)
A AT HZT O E ascorbic acid(vitamin C)Z A}

=X
o

74 =g ATl e Fd &4 467

Total polyphenol &2k =

Folin-Denis®H <& ©]&3te] 2t FE2E&E9] &4 3=
ZFS =A3FH21). Methanoldl] 1 mg/mL 52 |31~
721 A8 9 80 puLe} Folin-Denis reagent 80 pLE £33}

> o

327 vEAIZ H 10% Na2C03 80 uLE &3l 1A13F
Bok Aol A WS AT F, 5 120 lLE Akl 96-

well plateol] &7 700 nmoﬂ /\-] TP =H590) TEE
A2 tannic acidE 0~500 uyg/mLe] FE& A Zdl] AE
9} T3t o7 BAsle BF AAS A5t A=
A 3stE 9o %S mg/g tannic acid equivalent(TAE)=
YER A

Disc diffusion assayoll 2|&t &hr&d =3
A B FEEY Fu@de 4 o
disc diffusion assay 2 ZA3tAch FFA1E
Ad wdd 7 455 B W55 o]&3s)
3t FH18IH Y Paper disc(R7 6 mm)Y FEES 3 mg

o] MRS AN FAZ F AENHL AX S A
A2 % A Sel glof 37FCAA 24413 WIFR F disc

Zt
FHo AgH X1'3]13"%(61(—:‘3& zone, mm)2. 2 g &AJS M)
w3 P. acnes #F= 10% CO7F &5
ol A Hlj 3t T

@,% Wmdows% SPSS 12.0(SPSS Inc, Chicago, IL,
USA)E o] &3tk 2 o 7te] SA A Hlale one-way
analysis of variance(ANOVA)E A&t o, foA4e
A= T2 p<0.01o A SJrlE FAstAT

2= SEX Fold Fo X|EHA EHEt
Table 104 2] A4t a2 linoleic acid(C18:2)7F
AE 7|FE 35713%=E 71 ko, 222 1.603%9
linolenic acid(C18:3)90 . FA+2] 74-% linoleic acid9} li-
nolenic acid’} 447 5577%9} 2.317%9] daFo 2 329
F8 Aite] TH B A 5L S EAh
H-52] A% linoleic acid4 linolenic acid X ®3te] ghaF
o] Ao} FA Hla] #A3] gt o]y s Ao A

BRG] AL giRo] FAleA fFEidk Ao

Ei
o

Z 2 % 9o

g EZAte] EAlete At = FAY] A A A
shaFe] 50.484%7F 06 A4 linoleic acid, 20.974%7}
©—-3 A ¥AF2] linolenic acidE YWE oW, o] S ¥3}H3F &
ESA AR v &2 HA AW e 81.262%00 3 3et
© AR EAHAG



4683 0173 - A

Table 1. Total fat and fatty acid contents in fruit, seed and flesh of ripened black raspberry

(unit: %, dry basis)

Fruit Seed Flesh
Total fat 8.417+0.648" 11.047+0.481 3.107+0.160
C6 Caproic acid 0.033+0.006 0.020+0.000 0.043+0.012
Cl14 Myristic acid 0.230+0.050 0.033+0.006 0.317+0.180
Cl16 Palmitic acid 0.327+0.025 0.297+0.015 0.323+0.040
C16:1 Palmitoleic acid 0.063+0.006 0.033+0.012 0.090+0.019
Main fatty acids C18 Stearic acid 0.040£0.010 0.060%0.010 0.033£0.023
Cc18:1 Oleic acid 0.720+0.026 1.050+0.056 0.163£0.015
C18:2 Linoleic acid 3573+0.103 5.577+0.248 0.237£0.025
C18:3 Linolenic acid 1.603+0.047 2.31740.181 0.177£0.045
C20 Arachidic acid 0.310£0.044 0.640+0.130 0.053+0.055

YValues are mean+SD (n=3).

Table 2. Total polyphenol contents of extracts from fruit,
seed and flesh of ripened black raspberry

Fruit extract Seed extract Flesh extract

Total polyphenol

2)
(mg/g TAE") 65.96£0.77" 123.64+1.62 55.43+0.10

DTAE: tannic acid equivalent. YValues are mean+SD (n=6).
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Table 3. DPPH radical scavenging activity of extracts from fruit, seed and flesh of ripened black raspberry

Fruit extract

Seed extract

Flesh extract

Ascorbic acid

SCs (mg/mL) 2.31+0.48"
Relative activity? (%) 17.04

0.60+0.02*
65.10

3.19£0.09°
12.31

0.39£0.04"
100.00

DValues are mean+SD (n=6) without relative activity. Different superscript letters in the same line show significant differences

at p<0.01 by one-way ANOVA.

YRelative activity: a ratio of SCsy value compared to positive control (ascorbic acid).

Table 4. Antibacterial activities of extracts from fruit, seed and flesh of ripened black raspberry (unit: mm)
Sample Sample concentration Bacterial strains
D D P. acnes S. epidermidis S. aureus
Fruit extract 3 mg/disc 12.17+1.91"" 13.33+0.76° 10.1140.77°
Flesh extract 3 mg/disc 13.10+2.23" 14.02+1.17° 11.65+1.03°
Seed extract 3 mg/disc 11.67+2.16 10.79£0.38" 9.71£0.23"
Ampicillin 10 pg/disc 35.20+£1.57° 13.17£0.50° 39.20+1.76°

DValues are mean+SD (n=3). Different superscript letters in the same line show significant differences at p<0.01 by one-way

ANOVA.
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