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Chemical Compounds and Volatile Flavor of Rubus coreanum
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Korea Ginseng & Tobacco Research Institute, Taejon 305-345, Korea

Abstract

In order to promote the utilization of Rubus coreanum as functional food, and its physicochemical
properties and volatile flavor were examined. The contents of chemical compounds showed 5.39% of
moisture, 17.3% of total sugars, 8.6% of reducing sugars, 4.5% of crude ash, 3.9% of crude fiber, 10.6%
of crude protein and 1.7% of crude fat and that of free sugars was 1.52% of sucrose, 3.98% of fructose,
1.24% of glucose. Among organic acid was 10.2% of citric acid, 6.29% of oxalic acid and 1.94% of malic
acid. The highest component of free amino acids was 1,260.3mg of aspartic acid, 1,054.3mg of glutamic
acid, respectively, And that of minerals was 38,789ppm of K.

A total of 52 volatile flavor components (11 alcohols, 13 acids, 20 carbonyls, 5 hydrocabons, 3 esters)
were identified in the Rubus coreanum, respectively., The major volatile flavor components of Rubus
coreanum were 3,78% of linalool in alcohols, 14.40% of caproic acid in acids, 2.99% of 2-hydroxy-4-
methoxyacetophenone in carbonyls, 1.59% of aromadendrene in hydrocabons and 043% of methyl

palmitate in esters,
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42 Ando P9 whyo g Belsie st
Ak &, AR oF 10gS FH3 FRrygEs 7
o 80C Y F840lA 80% methanol 2 33] &3
o ZAHEEI F FFHFF 0mol 59 0454m
membrane filter2 &3¢ o8 HPLC(model 600,
Water associates, USA)E o]&3tdq EA34h
Lichrosorb NHz column(5 #m, 25 X 0.4cm 1D)& A}
235153, acetonitril/distilled water (84 : 16)&v} 2
A 42 1.0ml/min, R. I detector(Ki-410, Waters,
USA)E EX34th

3. /7Lt

AE ¢k 10g2 #39 Courts Hendel™ 2] Whyoj
5t 12% 3AH/HEE WHOE methylstrzl o
E2E2¥ESR & F83lY sodium sulfateE
FAIZ 3 40CAA A, FFAIA GLC(5890
series, Hewlett Packard, USA) 2 B8tk 4%
A2 Supelco wax 10 column(60m x0.32mm id.)<
A3 T, oven® =9} detector FIDY &+ 7zt
100C ¢} 240C 2 3t Th Carrier gasi= No & AHE-3HA
om 828 ] Occ/min(spilt ratio=30:1)2 3t B
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AE FFHFFFEHA
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AN g AAYE A8 oF 10g9] 75% ethanol 50mlE
A7v8ld  homogenized ThHr AR (3,000Xg,
20min) 83 1 AR H¥-& rotary vacuum evaporator=
ethanol & A A F 4719 WHS 23] WE3L F
F4 25mlE AE8la] SSA(5-sulfosalycilic acid)
50mg/mle 718 8 membrane filter(0.22 pm) £
o7t oteiat £48 A FE AMSEATH ofv|
AL olu| 4t AEE-A1 71 (LKB-4150, Pharmacia
Biochrom, USA) & AMg3td o3 2 e =R
BA3 9Tt Ultrapace I cation exchange resin
column(11+2 #m, 220nm) < AHE3FE 3, 02N Na-
citrate buffer £ (pH 320, 4.25, 10.0)¢} #&<
40ml/hr, ninhydrin €99 {42 25ml/hr, column
LEE 46C, ¥ 25 883CE 3%, analysis
timee 44min® 2 3¢t}

5, FId=E

ANE o 22 AXEYHOZ 540C 10417F 3] 814
2 e 10% A £ 0 2 23)3te] o X (Whatman
NodD) E 43 & P25 32 FF=A (Varian Sp-
ectra A.A-30, DS-15 Data station, USA) 2 43l
=), olu) AMEE ZF Fr1dae] RE LA Sigma
ALY EEFES AHE3IN T
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AR oF 5g& AAA(D-25L-9, Hunter Associate
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A3 A T} Columne FFAP(50m X0.2mm, 257
033 ¢m) & AHE-39 2, column &-EE 50CoA) 32
ZF FAF F 220C7HA) 3C/minl 2 $e3lgo,
interface % injector®} X% 230°C, ionizing voltage
70 eVE 3t33, HedZe 127ml/minS & 3L, A
E FY%F2 05415 split mode(Split ratio=100:1)
E A 7 RIS GC/MSH gsja AL
total ion chromatogramoli X 7z} peak®] mass spec-
trum3 Wiley NBS(National Bureau of Stan-
dard, Washington, D.C.)& A}£3% Library Search
Systems ©]&38le] Felatdo,

o YWPES BAS A= Table 1
P EERY] 92 173%, $9ge
86%, WA 106%, FIEL 45%, ZA
31%. ZARE 39%2 AT B7)9) oz
0.2%, 3% 03% 183 ZA WL 02% So2 ¥
7 Ao BEA Avjr wrle] QRN 2y
AL 104%, 2382 42% 18T ZAL 2997}
ge Aoz ZAHYY,
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B2 €Y 39 23S HPLCE 243 A3}
= Table 2¢F 2t} 2 H8)R 2= sucrose, fruc-
tose, glucoseS 2 ZAMEYE=Y, I LS sucrose
1.52%, fructose 3.98%, glucose 1.24%tt Qut=d o
2 A FqE Qs FEY §EE 5Y A=
sucrose 0.93%, fructose 4.63%, glucose 3.65%°) %,
=ell= fructose 5.14%, glucose 5.08% 183 E4o}
o= sucrose 0.33%, fructose 0.94%, glucose 0.93% 2
Hysiged, dAdez 28 duud gavr
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Table 2. Contents of free sugar compounds in

the Rubus coreanum (unit : %)
Sucrose Fructose Glucose
152 3.98 1.24
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citric acid 10.2%, oxalic acid 6.29% 2 7}7 ®o
B AAY, I oHS2 malic acid 1.94% % 3, pyru-
vic acid, malonic acid, fumaric acid, succinic acidi=

AFLE FHE AU

4. we|otn| =it

HEEA o] frEjotrlicAt S BAE Aas
Table 49} ZFcth. & frelobn] 4t 7,841 5mg%©) 2,
F oblmAt 3 Wolm) Al 3L 2,989 8me% 2
YEstth B2 7H3 Bl g glE o}
]34 aspartic acid 1,260.3mg%, 1 the-e glu-
tamic acid 1,004.3mg% 4=°)9, methionine2 1275
mg%, cystine 29.1lmg%=Z 7} BA &85 9l
Aok B71= & frElotHnAate] deko) 5327mg%ol
I, BFob At T 1,607mg% o)t &0l 1A
®ol FFH Ux KElobr AL aspartic acid
14,003mg%, 1 v glutamic acid 920mg% <=2
2 8737 Qo

5. 27|4%
327 ole) R4 gRe AAFRUEAR

Table 1. Approximate composition of in the Rubus coreanum (unit : %)
Total Reducing Crude Crude Crude Ash
sugar sugar protein fat fiber
173 8.6 106 31 39 45
Table 3. Contents of organic acids in the Rubus coreanum (unit : 9)
Pyruvic Oxalic Malonic Fumaric Succinic Malic Citric
acid acid acid acid acid acid
0.04 6.29 0.08 0.21 194 102
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Table 4. Contents of total amino acid compon-
ents in the Rubus coreanum

(unit : mg/100g)
Amino acids Contents
Asp 1,260.3
Glu 1,054.3
Ser 295.5
Gly 430.5
His 2899
Arg 561.8
Thr 369.8
Ala 505.1
Pro 3934
Tyr 321.7
Val 285.6
Met 1275
Cys 29.1
lle 4455
Leu 627.8
Phe 429.8
Lys 414.8
B8 A3 Table 59 2 7\ R 2/ &
& BAs e, 2 F 771438 K71 38,789ppm e
2 7P ®ol rHY UAUY, I o2 Mg 6,857

ppm, Na 3,122ppm, Ca 2,415ppmE2 2 5o 9l
Stk

6. M &
223} goje] A g HAAL ZAVG AT Table
63 2Tk §UOE B u) B¥A Ay HZE AR

A& 7FA1 2 21 2.5, Hunter colors Aol A1 €]
5051, a%k 5.45, b3t 13.46°1 )

—i‘-% ZAX(SDE) & o|& }&3 HEzl dujo) Al
| A3 F7)E-9 total ion chromatogram-2
Fig. 13 zZom, ¥249 7 "3-"11-% GC/MSell &5 &
Q) 8F A= Table 73 2th BERJA & 52F 9] A

cEAS = F G FHA

Table 6. Hunter color value of in the Rubus
coreanum

Hunter color values

L a b
5051 545

P &, i)

Fig. 1. Total ion chromatogram of volatile
flavor components in the Rubus coreamumn.

acidE® T3 acid® 13%, hexanal® T &3 car-
bonyls 20, 2-heptanoneE 3§35t hydrocarbonTr
5% 9 octyl actatea :ﬁ?‘t}?ﬂ ester® 3% o3} #
71BE A JEESY F peak area% s ’\U%i?i
alcohol®  11.56%, a01d1-r 38.87%, hydrocarbon®
2.89%, ester® 080%, = 7032%7} #A= ATt
AlcoholFoll A linalool7t 3.78% 2 71 @e] g5 of
AR, acidFol A= caproic acidF 71 14 40% = 7173
wo] gfEo) ATk =& carbonFANA 2-hydroxy
-4-methoxyacetophenone’} 2.99% =% 713 wo) &
= 9)e™, hydrocarbonFoll A+ aromadendrene”t
159%2.2 71 gtk o] 57 @8] 3t &
A A3 46709 AE-& AE3Y =0l hydrocarbonF
18%, ketone® 8%, alcohol® 9%, aldehyde® 7%
ester§ 3%, acid® 3= 2 7|g} 5F02 Q3slgch
o] & G7je] F98 AR O F ethyl butyrate, 2-metyl
propancic acid, butanocic acid §°] & H|$o 2 d&F

350 oty BIstgoy BEa) Qujes d45

ol FRIHATH ER1E JEES AS7HE BF AA e AR ZAEAY, BER Eujed Br) 9}
31 amyl alcoholE E§3F alcoholT 11F, valeric o] g 7| E-S vXE w alcohols AdE-ol 3
Table 5. Contents of minieral compounds in the Rubus coreanum (unit : %)
Fe Mn Cu Ca Mg Na K
70.3 1150.0 44 24147 6857.7 31221 38788.9
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Table 7. Volatile flaver components identified in the Rubus coreanum
Peak Rete':ntlon Cormponents Area %
No. Time
1 6.88 Hexanal 0.12
2 9.43 2-Heptanone 0.24
3 10.00 Limonene 0.16
4 11.20 Amyl! alcohol 0.17
5 1147 T-ocimene 011
6 12.74 2-Octanone 041
7 14.47 2-Heptenol 0.16
8 16,97 Nonanal 0.31
9 18.83 (E)-2-octenal 1.54
10 20.11 Linalool oxide 124
11 20.67 Octyl actate 0.15
12 21.19 @ -Copaene 0.43
13 21.35 (E.E)-2,4-Heptadiena 0.60
14 2193 3-Nonen-2-one 0.44
15 22.28 Camphor 0.17
16 22.89 Linalool 3.78
17 23.34 Octanol 0.13
18 24 .05 2.6,6-Trimethyl-2,4-cycloheptadine-1-one 0.23
19 2445 (E-E)-3,5-octadine-2-one 032
20 25.60 Terpinene-4-ol 117
21 2753 Nonanol 0.27
22 2766 Safranal 0.86
23 27.96 Isovalene acid+2methyl buthyric acid 0.70
24 28.62 Estragole 011
25 29.36 a ~Terpineol 3.35
26 31.22 Valeric acid 0.67
27 32.23 2-undecenal 0.57
28 32.98 Aromadendrene 1.59
29 3313 Methy! salicylate 0.22
30 34.08 Decadienal 2.12
31 34.76 Caproic acid 14.40
32 34.89 Geraniol 1.00
33 35.13 P-cymen-8-ol 0.22
34 35.36 3.5-Dimethoxy toluene 1.03
35 36.31 Safrole 0.89
36 38.27 Heptanoic acid 182
37 39.89 Caryophyllene oxide 0.25
38 40.10 Pentadecanol 0.33
39 40.33  -Nonalactone 118
40 40.85 Nerolidol 0.98
41 41.30 Caprylic acid 264
42 4325 6,10,14~Trimethyl-2-pentadecanone 118
43 43.93 Nonanoic acid 1.36
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Table 7. Continued

Peak Rete.:n‘mon Components Area %
No. Time

44 44 38 2-Octenoic acid 054
45 4529 Methyl palmitate 0.43
46 4640 Capric acid 122
47 4728 2- Hydroxy-4-methoxyacetophenone 299
43 4923 Vndecanoic acid 0.27
49 50.68 Benzoic acid 0.15
50 51.25 Lauric acid 401
51 5781 Myristic acid 0.74
52 68.04 Palmitic acid 9.85

%, acids 10F0] B ALE XA} dutx oz
AEFFOE T ARSI AT S ethyl
methyl phenyl glycidate, ethyl methyl phenyl
glycidate 5& 343t AF ZFgko 2 wo] o] &
3 qlen, o] Z3ake] EA2 n|Fo] 228C, &4
o] 287C, H|F<S 1.004~1.0080] 2L, Boll A =X &
on o HE FEEIEN F =0y By
3 A,
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A BEAY VAR, FE, fEloh s 2714
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BEAe] & 173%, 84932 86%, =z
106%, Z3FL 45%, ZARE 31%, ZAHH=
39%°1%, freld &S sucrose 152%, fructose
3.98%, glucose 1.24%0°)3, §-714F &L citric acid
10.2%, oxalic acid 6.29% 2 713 @o] &3t AN
¥, 2 &2 malic acid 1.94% 3k & opv) ke
78415mg%°la, EopninAt 3 2,989.8meg%
B Yeistth B&A e 7Y ol EE e o
Ak aspartic acid 1,260.3%°10%, 1 t+2-& glu-
tamic acid 1,054.3% <22 53t AR F714

2 K7t 387mg 2 2 71 wol $iEo] AN, 8
71882 FEA A F 52%2] o] FAHAE
N AR ES F571EE EF31H amyl alcoholE
X33 alcoholfF 115, valeric acidE 3} acidF
13%, hexanalE E¥3F carbonyld 20Z, 2-hep-
tanoneE X3 hydrocarbon® 5 183 methyl
palmitateE &% ester 771 35013tk 57 |ER

Fgold AEE9 = peak area%E AHHEW alcohol
5 11.56%, acid¥ 38.87%, hydrocarbon¥ 2.89%,
ester§ 0.80%, = 70.32%7} &1t} Alcohol ol
A} linalool7t 3.78%, acidF-ollA+ caproic acid&7F
14.40%, car-bonyl§FolA 2-hydroxy-4-methoxyace-
tophenone®] 2.99%, hydrocarbon -9 4+ aromaden-
drene’}t 1.59% 1283 esterFol 4= methyl palmi-
tate7} 043% 2.2 7VA @ol FfEo] AU
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