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Abstract

In this study, 20 kinds of raspberries and blackberries, cultivated or wild in Korea, were collected. Weight,
moisture content, sugar content, sugar composition, pH, titratable acidity and acid composition of the fruits
were determined. Weight of each of the fruits and moisture contents in the fruits were 0.9~7.8 g and 26 ~62%,
respectively. The sugar contents in the fruit juices were 6.9~16.9% (Brix). The major sugars in the fruits
were glucose (40.7~84.0% (w/w) of the total sugars) and fructose (6.5~57.5%). Sucrose and xylose were
also detected in a small quantity. pH and titratable acidity of the berry juices were 2.8~3.9% (w/v, citric
acid) and 0.6~2.9%, respectively. The major organic acids were citric acid (14.6~87.5% (w/w) of the total
acids) and malic acid (9.6~87.1%). Succinic, tartaric and oxalic acids were also detected in a small amount.
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Table 1. Raspberries and blackberries used in the study
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Code No.

Berries

Black raspberry
(Rubus occidentalis)

Black raspberry cultivated in Gochang, Jeonbuk, Korea
Black raspberry cultivated at Raspberry Experiment Station in Gochang
Black raspberry cultivated in Goseong, Gangwon-do, Korea

DOk W~

Korean raspberry
(Rubus coreanus)

Korean raspberry cultivated at Raspberry Experiment Station in Gochang

Korean raspberry collected wild in Wanju

Thornless Korean raspberry (‘Jeonwon’ registered by Hanjik Cho (‘Jeonwonsaenghwal’, Wanju,
Korea) and Muyeol Kim (Chonbuk National University, Jeonju, Korea) cultivated in Wanju

7  Golden Korean raspberry (‘Hwangkeum’' registered by Hanjik Cho and Muyeol Kim) cultivated

in Wanju

8  Mountain raspberry cultivated at Raspberry Experiment Station in Gochang

Mountain raspberry
(Rubus crataegifolius)

9  Mountain raspberry cultivated in Goseong
10  Mountain raspberry collected wild in Wanju
11  Ulleung island-origin mountain raspberry cultivated at Raspberry Experiment Station in Gochang

12 Chinese origin mountain raspberry cultivated at Raspberry Experiment Station in Gochang

13 Blackberry cultivated at Raspberry Experiment Station in Gochang

Blackberry
(Rubus fruticosus)

14  Blackberry cultivated in Goseong
15  Thornless blackberry cultivated at Raspberry Experiment Station in Gochang
16 Thornless blackberry cultivated in Wanju

17  Groundling blackberry cultivated at Raspberry Experiment Station in Gochang

Raspberry 18 Red raspberry cultivated at Raspberry Experiment Station in Gochang
(Rubus idaeus) 19 Yellow raspberry cultivated at Raspberry Experiment Station in Gochang
Boysenberry 20  Boysenberry cultivated in Wanju




740

oS UV detectorE 23 HPLC(NS-2001P, Futecs
Co)Z #4319t Columne Aminex HPX-87H(7.8 mm
x 300 mm, Bio-Rad Laboratories, Inc., Hercules, CA,
USA)S AHE89 o™, column €5 35°CE 3ttt olF
g2 0008 M H:50.01 9009, #4205 mL/minZ 331t
Injection volume2 20 pLo] it}

SAEH

+28 J5er) Y A8 47 o 38 o4 B%
el W wERAs Yo,

ol Ao AFe 2HY
21t % IF
nhelel 2o o R
Tl FREt] G rEUIR Hde] PAE
Table 2} 2th Y271F 7o) FAE A & AY
09~78 g0 & Gt o] Fol 1 ol A b el A

AF g BEANo. 5)7F 7HF 715, el A Al gk
boysenberry (No. 20)7} 7} FA o™, tjF2<] black-
berryE°] o2 FAK #Lo| FA= FF 1l A
ol HYom, e FFolgtx Alu| Aot Al e
whef ¢F7he] pol= AATE Kim 5(12)2 559 52219
A7} 127~153 golgtal B3y E
A SH% EF HEANo. 4, HET= ‘%Wl A

ITHA Ariets HrETR DY R
29 2} #Hd 82.0~90.3% =,
80% ©]/<] U} o]F 1

A8 5
FE3
o1 el

U

2k o
e
[e} =]
SRS 888l

Aol A Al BgE EEANo. 2)7F 7Hd wkar, ¢
ol A} A uf gk boysenberry (No. 207} 744 =kch a3 =
AN @GN D EF 2 No. D& SFolA 79
oR EF HEA(No. Holle Fio] 7+ 84.7%9} 864%=,
Cha 5(9,10)0] 113t gb< B2 @r]9] =135 87.1%
o} 80.5%}F AR 3hS BT de Ancos 5(6)2 2= Q14
raspberry 47} F$<& 243 A3, s o] 82~85%
Bt Oh 5(13)2 thdFg Vg 7|i Hde] 1d
T 262~61.6%7}F A Stelgtal Bttt wheba Aot
AL Hde] 1 AA Y F 4~13%5 = A
aseey

oA N

tﬂ

[e]

p=]
=
o HHB
= oTL‘T:
[}
=

nEel g H g =Y

el A Aeshs R E7 R FdolA de
EE 69~169%Brix) 2 thFstdtH(Table 2).
A A BEgE B2 2 No. D)7} 78 @ska,
op o2 AFH 3 A= 7I(No. 10)7F 7HF =k
olgt Aul Aot Aul W wet Y=o AtolE
ot AR fEvet w2 B s o] Ayt
A No. 1~3)& 1387 1449 571
T 242 6.9%9}F 9.9%<2 whdHo, & EF
Aol A A 2L 14.9%0] DatA ok wEhA
Ae S 2 shE Hdo Rt Gk
& QAE}L A& & F Atk EF B2 No. 4~1NE ¢4l
A ooz AHFH 3 FANo. 5 ALstare FEI}F 15%
WelZ 4es] Edth A5 45T 24 HAYL ) 29

4 s} ARG PTG WV Al FF 52

B}
% 1%
o] &
o

X

2
°

_1_4&01[14

(LT 315 OP

ST

™

?_
Zz9

=

N_>LF1F

tt dw

N

H
al

oft o[-}l

dro [

4 #e o zj

Z]—/\

mfl
EEL

Table 2. Weight, moisture, sugar content, pH and titratable acidity in raspberries and blackberries

Weight

Moisture

Sugar content Titratable acidity

1
Code No. @) (%) (%, Brix) PH (op W)y, citric acid)
Black rasoh 1 1.8+0.1 85.1+1.0 6.9+0.1 38+0.1 1.1+0.1
( Rubajs Orjjize%zis) 2 17402 82.0+0.6 149+0.1 38+0.1 1.0+0.1
3 1.9+02 849+ 14 99+04 34+0.1 1.2+0.1
4 1.1+0.1 847406 149+0.1 32+0.1 0.9+0.1
Korean raspberry 5 0.9+0.1 86.4+0.3 9.9+0.1 34+0.1 0.6+0.1
(Rubus coreanus) 6 1.4+0.1 85.4+0.7 156+05 39+0.1 0.8+0.1
7 1.2+0.1 875+0.4 152+0.1 37+0.1 0.7+0.1
8 1.7+0.1 872+12 15.0+0.1 36+0.1 0.9+0.1
Mountain rasubert 9 1.8+03 84.9+0.4 13.3+02 35+0.1 0.7+0.1
(Rubats cramepgfoziuyg 10 1.2+0.1 86.3+0.7 169+0.1 34+0.1 1.1+0.1
of 11 1.7+0.1 82.7+2.0 14.0+0.1 34+0.1 1.0+0.1
12 14+0.1 87.1+03 139+0.1 38+0.1 0.7+0.1
13 39+0.1 856+1.3 11.0+0.1 30+0.1 15+0.1
Blackh 14 2.3+0.3 86.1+0.2 11.0+0.1 3.0+0.1 1.6+0.1
( Rubuic fruethsus) 15 38402 86.7+0.3 105+0.1 29+0.1 1.6+0.1
: 16 6.3+0.1 89.0+0.2 10.8+0.2 29+0.1 1.6+0.1
17 58402 882+0.2 11.0+0.1 31+0.1 1.9+0.1
Raspberry 18 33+0.1 837+ 1.0 11.0+0.1 2.8+0.1 26+0.1
(Rubus idaeus) 19 1.8+0.1 835+05 125+0.1 30+0.1 1.9+0.1
Boysenberry 20 7.8+0.1 90.3+0.1 12.0£0.1 28%0.1 2.9+0.1

Mean *standard deviation of 3 determinations.

YSee Table 1.
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Table 3. Sugar composition in berry juices

Qo) 8514 B4 1

% (w/w) of the total sugars

Code No." Fructose Glucose Sucrose Xylose

Black rasoberr 1 54.4+05 444+08 0.6+0.0 1.3+0.2

( Ruba;S O:;gen [ayh.s) 2 56.0+2.4 43.8+26 0.4+0.0 0.0+0.0
3 52.7+1.7 40.7+0.2 0.9+0.0 1.8402

4 489+0.8 49.7+1.1 0.2+0.0 1.340.1

Korean raspberry 5 36.7+t5.6 43.0+85 3.5%0.3 246+3.0
(Rubus coreanus) 6 30.9+0.9 409+44 1.7£0.2 18.8+6.1
7 65+0.9 84.0+0.6 0.3+0.0 17.6+06

8 52.3+0.1 485+0.1 1.9+0.1 14403

Mountain rasoberr 9 52.9+1.0 459+1.1 0.0+0.0 1.7+04
(Rubus cratos plfoliuys) 10 50.1+0.7 489+1.2 0.0+0.0 1.0+02
£ 11 51.6+0.3 471404 0.3+0.0 12402

12 51.1+0.1 46.7+0.6 0.9+0.1 1.3+04

13 51.7+16 45.8+0.4 0.4+0.0 22+1.2

Blackberr 14 51.0+1.0 469+1.3 0.7+0.0 13+0.1

( Rubuchm n'czsuw 15 52.7+2.9 454+19 0.2+0.0 1.7+0.0
16 52.1+19 463+18 0.0+0.0 28+1.1

17 51.3+1.4 46.2+0.7 0.6+0.0 20+0.6

Raspberry 18 575409 40.7+0.6 0.0+0.0 21+05
(Rubus idaeus) 19 54.3+09 442408 0.1+0.0 15402
Boysenberry 20 494+18 49.0+1.0 49+0.2 1.9+0.1

Mean = standard deviation of 3 determinations. "See Table 1.

< 7 fle BEF BEA AL No. 6)F =S @
ET 524 &5 (No. N2 3 &3] 15%S FAth 19
U UFErE s BEAA S2s T 12%0] HdF
£ WE7] AaM s T el 24%= Holof shAIRE, o]
A Xeteg Ba FAdFE Az BE F5 W
sto] G HEsko] TAAAC Frt

Kim 5(12)2 539 H&4 #d9 =7t 87~11.3%

(Brix)gtal Bastg e, o] 2= £ AFdA SHs E
Z BRIl ALR b4 ve ol Durst 5(14)8 1)
ol A Aats = e F79 red raspberryE 439
=, 927t 25~15.0%Brix) 2 thFst o

Tl A AuiEE YFBrF 399 7 24§ HPLC
2 243 A¥= Table 33 2t HPLCZ #4317] $13+
AAY HH F 9 ot &4, dAEY 219 Aol
& st ARt obd HEE T FTF tiHl =4
%2 el AY AEE 92 fructose®} glucose’} 5
o] F1 YN, IF HAYAAME sucrose® v HF ESASATH
EF BEA 34U (No. 4~7)l= glucose’} 718 o] ghf
Hol o, olF ALg BEE UFEVF Hdde
fructose”} glucose®B Tt Eo] df-5H0o] YAt £33 EX
B1A & (No. 7)9] %= glucose’} 53 $HaF2] 84%
£ A8

Joo(15)= EEA U glucose, fructose, mannose,
lactose 5°] =] Atk HsATH Lee$}t Do(11)9]
BR2z #d B4 dye 3 $Eo] fructose, sucrose, glu-
cose o2 B AT e zo]lE BATh ol H 3 Aol
= A8 Y Apolol A 710 AJA F4 W] Aol A

719138 AR & 4= itk Cha 5(9)& fructose®} glucose
gdFElo] A= FL2 FolH, fructose”t

B39} Durst (148 v
9 red raspberryS £439 =
H), fructose®} glucose’} Al &0 we}l x}o]& Ho|u A9
FHog 3 3tEo oF 90%E 2A3 4o sucrose
7t 2% AEFE AT Basted, ole B A7 234
Hl A fAFs T

HEQ| pHet MAAE 3 A =Y

T A Auste UF27)RF el @& #5F] pH
92 HAE = Table 29 2o YFZ7)5F 59 pHe 28
~399 1, AANEE 0.6~2.9%(w/v, citric acid) Gt} E
= BEEANo. 4~7)<= HAAZNET 06~09%E 71 *&
HolAth &Fol A Au) 3 boysenberry(No. 20)E 2 A
Z7F 71 %o, pHE 282 A 718 sttt Blackberry
(No. 13~17)¢} raspberry(No. 18. 199%= H &A=} 1.5%
oo & vl A &L Holfth de Ancos F(6)2 2=#|A4
raspberry 47) 9] HAANE7} 1.67~2.32%(w/w, citric
acid) &t B astTh

Ao A 7HEAES AXY o gy BHE | 93

u X, 3] HAdFE A2 u FHd JFS v A

o
Jo dRtdo g HIxE=FE Axstr] A% 52 pHL

o AHe H7hstel AR EolAu, AEI YR Eow
spele] gro] Alw e ol 7] WEel, 3ol met G



742 EGERE EE R RIS
Table 4. Organic acid composition in berry juices % (w/w) of the total acids
Code No." Oxalic Citric Malic Succinic Tartaric
Black rasoherr 1 0.0+0.0 773+43 139408 44+10 10.8+2.1
( Rubffs Of;zen tazm 2 0.3+0.0 85.9+12.8 13.7+4.9 0.7+0.0 0.0+0.0
3 0.0+0.0 776419 183+34 38+03 6.1+0.3
4 0.2+0.1 277+52 60.7+75 89+05 79+12
Korean raspberry 5 0.5+0.1 57.8+12.1 56.5t11.6 0.0+0.0 0.0+0.0
(Rubus coreanus) 6 0.2+0.1 453+102 49.7+4.2 6.9+0.0 16.0+2.9
7 0.3+0.1 42.8+5.0 456+12.2 43+0.0 187+28
8 0.2+0.0 60.5+7.7 289+15 38+16 115+29
Mountain rasober 9 0.1+0.0 58.7+58 2%68+25 43+09 11.0+0.6
(Rubrts erate Dl.foh.% ) 10 0.2+0.0 62.2+6.8 187422 73+28 105+0.1
&1 11 0.1+0.0 62.4+6.0 26.1+3.1 1.4+0.7 109+0.6
12 0.2+0.1 575+6.9 26.3+4.1 46+1.0 114+13
13 0.2+0.0 58.6+13.3 32.8+9.4 44+16 56+0.3
Blackberr 14 0.1+0.0 514429 483+26 05+0.0 0.0+0.0
( Rubu";‘c o n’chus) 15 0.2+0.0 57.1+14.3 33.0+6.7 55+1.1 62+1.3
16 0.2+0.0 555+7.2 347+18 6.4+06 0.0+0.0
17 0.0+0.0 14.6+8.3 87.1+139 19+0.1 37+05
Raspberry 18 0.1+0.0 875+6.4 8.1+0.9 1600 57+18
(Rubus idaeus) 19 0.0+0.0 72.3+10.0 96+13 42+08 121405
Boysenberry 20 0.0+0.0 71.9+9.7 235+1.8 71+2.1 33+1.0

Mean = standard deviation of 3 determinations. "See Table 1.

A

7tat A )4
Aoe HREE
HAIFE Ax3aa & o= A=
fﬂr‘&%‘?
D715 FEF9 /714 24
Z‘—/‘é H| 2 &3 3= Table 4
Hd o= citric acid®} malic acid’} F+&

A o
I

e 23575 sl R § g
AT} 06% o|Ato| B g o] AL o]8-3a]
s 9E a7 dva

=

(e

o
=

udis
1
ol F 1 AL
tartaric acid, succinic acid, oxalic acid7} &+
1F BEREAAT LA F3F EEZ EE A (No.
4o} 7HA gle EF BEA AL No. 6)F EF &84 ‘%
= (No. 7)< malic acid”} citric acid®t} th& Bo] {5
o] AR om, gk o]l A& ANHT EF FEANo.
5)& malic acid¢} citric acid7F A9 22 & FH= AU

e

1
E

H
b

© N w

o 12 i ol

5 o

=
o B o}

o

R
L

o} X &4 blackberry(No. 17)= malic acid’} F4F] 87.1%
& AA3EY. 1 99 g2 YFEIF JYol= citric

acid’} malic acid® ot ZSkch.

Lee¢} Do(11)E EEA 3 citric acid®} oxalic acid”}
FE o|F &, citric acid7} 7F4E ¥2 W, malic acid’}

=22 @o] FfEo] Jdvtr Bttt Cha 5(9)2
succinic acid7} 7F8 BoH, th2 9 2 citric acid®} fumaric
acid’7} B& Ao Z Hdle] B AF Ao xfo]lS HY
t}. de Ancos 5 (6)2 2=H¢ =S BA
St A3} citric acid7} A A Ake] 83~87%E

¢E ZHA81™, malic
acid$} succinic acid7} L thgo 2 2o Ao T BIAFY

o1 A raspberry 47 &

t}. Durst 5(14)& wl=eA] A2k gt 79 red
raspberryE A3, citric acid7b F4F ko] oF

90% ©]42 A-7F %21 malic acide € Al F ol A

10% ol3teba Bastgleh. olel @ Ahe] Zpol A EAA
ol £ AT AY Yo} BHNA 2E oF

d F gleur Ho WEd o] dasita 2ok

o (o]
) =

FFI

ToAAE Tl A A= AL o8 Y g
Aot FA, 232, 459
3, AFe & 24 2 /U 24 B35

7} AESIAT A3 AMSS UF-2Y)R #Y
o] FA= 09~78 golda, #Ye FEIFS 820~
90.3% At Y&V F FF2 GEE 69~16.9%Brix) &
ttFstth HPLCE #4938 UFE7]7 359 32 glu-
cose(FY  HEol 40.7~84.0%(w/w))2}t fructose(6.5~
575%)7F & o]F1 AT, dF HLo= sucrose}
xylose® P& ZA3A ) 59 pHE 28~3991L, FA
AT E 06~29%(w/v, citric acid) . Y2715 359
F714+& HPLCZ #2418 A3, citric acid(F4t 339 146
~87.5%(w/w))2} malic acid (9.6~87.1%)7} & o|FiL
AR, ¥ Fdof = tartaric acid, succinic acid, oxalic

MM—J—
acid Fol &= APt

ri i
o

Do

0 <
H

,__i
=

_E_ o}
= ‘—L‘)p)

ko]
i o)l
o
o 4>

ﬁ
N
|
o ¢
mlo

ar

QAR AAO
can A (A5



A
ot

. Bae KH. 2000. Euphorbiaceae. In Medicenal plants in
Korea. Gyohaksa, Seoul, Korea. p 271-282.

. Weber C. 2006. The 9th International Rubus and Ribes
Symposium. New York Fruit Quarterly 14(2): 17-20.

. Costantino L, Albasini A, Rasteli G, Benvenuti S. 1992.
Activity of polyphenolic crude extracts as scavengers of
superoxide radicals and inhibitors of xanthine oxidase.
Planta Medica 58: 342-345.

. Heinonen LM, Myer AS, Frankle EN. 1998. Antioxidant ac—
tivity of berry phenolics on human low-density lipoprotein
and liposome oxidation. J Agric Food Chem 46: 4107-4112.
. Daniel EM, Krupnick AS, Heru YH, Blinzler JA, Nims RW,
Stomer CD. 1989. Extraction, stability and quantitation of
ellagic acid in various fruits and nuts. J Food Com Anal
2: 338-349.

. de Ancos B, Gonzalez EM, Cano MP. 2000. Ellagic acid,
vitamin C and total phenolic contents and radical scaveng—
ing capacity affected by freezing and frozen storage in
raspberry fruit. J Agric Food Chem 48: 4565-4570.

. Shin TY, Kim SH, Lee ES, Eom DO, Kim HM. 2002. Action
of Rubus coreanus extract on systemic and local anaphylaxis.
Phytother Res 16: 508-513.

e

8.

10.

11.

12.

13.

14.

15.

16.

743

Park YS, Chang HG. 2003. Lactic acid fermentation and bi-
ological activities of Rubus coreanus. J Korean Soc Agric
Chem Biotechnol 46: 367-375.

. Cha HS, Lee MK, Hwang ]JB, Park MS, Park KM. 2001.

Physicochemical characteristics of Rubus coreanus Miquel.
J Korean Soc Food Sci Nutr 30: 1021-1025.

Cha HS, Youn AR, Park PJ, Choi HR, Kim BS. 2007.
Physicochemical characteristics of Rubus coreanus Miquel
during matuation. Korean J Food Sci Technol 39: 476-479.
Lee JW, Do JH. 2000. Chemical compounds and volatile fla—
vor of Rubus coreanum. Korean J Food Nutr 13: 453-459.
Kim SH, Chung HG, Jang YS, Park, YK, Park HS, Kim
SC. 2005. Characteristics and screening of antioxidative ac—
tivity for the fruit by Rubus coreanus Miq. clones. J
Korean Forest Soc 94: 11-15.

Oh HH, Hwang KT, Shin MK, Lee HK, Kim SZ. 2007. Oils
in the seeds of caneberries produced in Korea. J Am Oil
Chem Soc 84: 549-555.

Durst RW, Wrolstad RE, Krueger DA. 1995. Sugar, non-
volatile acid, *C/*C ratio, and mineral analysis for determi-
nation of the authenticity and quality of red raspberry juice
composition. J Assoc Off Anal Chem Int 78: 1195-1204.
Joo KJ. 1978. Studies on chemical composition of raspberry.
Korean J Nutr 11: 21-24.

Amerine MA, Berg HW, Kunkee RE, Ough CS, Singleton
VL, Webb AD. 1980. Red table wine production. In The
technology of wine making. 4th ed. AVI Publishing
Company Inc, Westport, CT. p 359-380.

(2008 29 299 A< 20089 59 9¢ AHdE)



