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Abstract - The purpose of this study was to compare the chemical properties of the bokbunja distributed in Korea with the
content of the bioactive substance ellagic acid. The bokbunja was Rubus coreanus group and Rubus occidentalis group were
compared, domestic bokbunja and import bokbunja were compared. In bokbunja, free sugar was 30.89 + 0.7 mg/g of Rubus
coreanus and 29.05 + 0.87 mg/g of Rubus occidentalis. and 27.28 + 7.4 mg/g of domestic bokbunja and 21.58 + 6.73 mg/g of
import bokbunja. The free amino acids was 4.50 + 0.08 mg/g of Rubus coreanus and 5.05 + 0.08 mg/g of Rubus occidentalis.
and 4.13 + 1.09 mg/g of domestic bokbunja and 3.75 + 0.31 mg/g of import bokbunja. Validation of the ellagic acid method
was confirmed by comparing the retention time and spectrum of the standard and extract using HPLC. The calibration curve
(R?) showed linearity of 0.9999. As a result of analyzing the ellagic acid content of each extraction solvent, DMSO and
methanol mixture extracts were high, and Rubus coreanus was 2.56 mg/g and Rubus occidentalis was 3.16 mg/g, which was
not significantly different (p < 0.05) In addition, the ellagic acid content of domestic bokbunja and import bokbunja was
2.83 mg/g and 2.99 mg/g, which was not significantly different (p < 0.05).
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Table 1. HPLC analytical condition for analysis of ellagic acid
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L ellagic acid9] EFE2 0838l 7714 5%(0.48, 4.8
12,0, 24.0, 48.0, 120.0, 240.0 ug/mL) Heo) A HFAL 2}
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3f) 53] Wk SA4ste] STk Atolo] A EEHAHRSD) &
TFatgom, A G AP YS BeaQlog 0] 3UT 54
slo] dofzl SATE Ate] ] A REHALE FolGiT), WhE
3 A& g ] 7152 AOAC 7ho| EeFR1(2005) o Ak A

S35, 2 (Accuracy)& HEAF FEES T HEA
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7hol=ekel B]4=8(2005)0] Aol AFskAct. AETA
(Limit of detection)2} A ZSHA|(Limit of quantification)= 3
Zado] g 2ulE 1L 0] 8-3te] dojz AZFA o] 7179t
E2770] 2AA510] ARBIITE BEALOD) =83 X oS,
ABHA|(LOQ) = 10 X ¢/S 97| o= -9 EFHAS, S&=
HFA 718715 LRt

Ellagic acid 4]
Ellagic acid®] EAof| ARE-E HZE21-2 ellagic acid (sigma—

Analytical condition

Device Waters Ailiance HPLC 2695 + PDA 2996 System
Detector UV 254 nm
Column Osaka SODA CAPCELL PAK CI8, 4.6 mm x 250 mm, 5/m
Column temp. 35T
Sample tray temp. 10C
Injection volume 10 uL
Flow rate 1.0 mL/min
Mobile phase . Solut%on A : 1.0% form.ic ac'id .in water N
- Solution B : 1.0% formic acid in acetonitli
Time (min) A B
0 85 15
80 20
10 75 25
20 40 60
24 0 100
25 85 15
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aldrich)©]|™, Dimethyl sulfoxide ©]-85}] 245.0 yg/mL2] =
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3 Aol g 2 Fesel s e onlAto zi
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Table 2. Free sugar contents of Rubus Fruit (R. coreanus, R. occidentalis, domestic Bokbunja, import Bokbunja) (Unit: mg/g, dry
basis)

Free sugar R. coreanus R. occidentalis Domestic Bokbunja Import Bokbunja
Glucose 19.03 + 1.32% 16.29 + 0.32 14.80 + 4.05 11.89 + 1.45
Fructose 11.85 = 0.74 12.76 £ 0.58 12.47 + 4.01 721 £ 1.28
Galactose n.d” n.d. n.d. n.d.
Maltose n.d. n.d. n.d. n.d.
Sucrose n.d. n.d. n.d. n.d.
Lactose n.d. n.d. n.d. n.d.
Total 30.89 + 0.70 29.05 + 0.87 27.28 + 7.40 21.58 + 6.73

Mean Values + standard deviations (n=3).
"Not detected.
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Table 3. Mineral contents of Rubus Fruit (R. coreanus, R. occidentalis, domestic Bokbunja, import Bokbunja) (Unit: mg/100 g, dry

basis)
Componens R. coreanus R. occidentalis Domestic Bokbunja Import Bokbunja
Na 20.42 + 0.27° 2.27 £ 0.13 3.47 £ 2.90 10.40 + 1.629
Ca 1,301.92 + 1.77 1,146 £ 13.09 1,189.43 + 123.22 1,349.13 + 119.47
K 1,246.75 + 30.3 1,563.83 + 27.24 1,542.42 + 87.21 1,410.08 + 145.34
Mg 47323 + 1.25 415.75 £ 0.87 426.86 + 38.82 47420 £ 43.49
Fe 46.71 + 8.40 8.01 + 0.27 11.16 £+ 6.05 30.55 + 19.16
Al 85.86 £ 4.33 9.67 £ 0.44 14.59 £ 10.53 37.52 £ 12.45
Cu 0.97 £ 0.02 0.97 £ 0.02 0.95 £ 0.04 1.00 £ 0.06
Zn 2.76 + 0.13 2.52 + 0.06 2.58 £ 0.15 2.94 + 0.84
Mn 10.58 £ 0.2 17.28 £ 0.17 1537 + 3.24 9.52 £ 0.75
P 201.33 + 5.86 227.08 + 4.11 226.73 + 25.48 190.60 + 13.73
Co n.d” n.d. n.d. n.d.
Total 3,390.62 + 45.83 3,393.33 + 44.10 3,417.63 + 192.65 3,515.94 + 310.83

Mean Values + standard deviations (n=3).

"Not detected.

Table 4. Free amino acid contents of Rubus Fruit (R. coreanus, R. occidenta-is, domestic Bokbunja, import Bokbunja) (Unit: mg/g,

dry basis)
components R. coreanus R. occidentalis Domestic Bokbunja Import Bokbunja

Asparagine 0.75 £ 0.02° 0.84 £ 0.01 0.65 £ 0.19 0.67 £ 0.08
Serine 0.14 = 0.01 0.23 + 0.00 0.20 £ 0.09 0.10 = 0.01
Glutamine 0.25 = 0.01 0.49 £ 0.03 0.41 £ 0.18 0.21 + 0.04
Glycine 0.01 = 0.00 0.02 + 0.00 0.02 £ 0.01 0.01 £+ 0.00
Histidine 0.01 = 0.00 0.01 + 0.00 0.01 + 0.01 0.01 £+ 0.00
Arginine 0.51 = 0.01 1.00 = 0.06 0.78 £ 0.25 0.51 £ 0.07
Threonine 1.63 = 0.02 1.25 = 0.03 0.99 £ 0.22 1.47 + 0.19
Alanine 0.19 £+ 0.01 0.23 + 0.00 0.21 + 0.06 0.14 £+ 0.02
Proline 0.50 £+ 0.01 0.58 + 0.02 0.48 + 0.24 0.28 £+ 0.07

Cysteine n.d” n.d. n.d. n.d.
Tyrosine 0.04 = 0.00 0.04 £ 0.00 0.04 £ 0.02 0.03 £+ 0.00
Valine 0.18 = 0.00 0.13 £ 0.03 0.12 £ 0.05 0.12 £ 0.02

Methionine tr* tr tr tr
Lysine 0.04 = 0.00 0.04 £ 0.02 0.04 £ 0.01 0.03 £+ 0.01
Isoleucine 0.12 = 0.00 0.09 + 0.00 0.09 + 0.04 0.08 = 0.01
Leucine 0.06 = 0.00 0.05 £ 0.00 0.04 £ 0.02 0.04 £ 0.01
Phenylalanine 0.05 = 0.00 0.04 £+ 0.00 0.04 £ 0.02 0.03 £+ 0.01
Total 4.50 + 0.08 5.05 £ 0.08 413 £ 1.09 3.75 £ 0.31

"Mean Values + standard deviations (n=3).

‘n.d.: not detected.
*tr: trace.
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Fig. 2. Comparison HPLC chromatogram and UV spectra of ellagic acid in Rubus Fruit; (A) Rubus Fruit, (B) standard.
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HelollA] Aepis Agstalon, Agio 244 )7 & A% SR o)At 7 3% vt
0.999 o1} AA1dE Ureh lthFig. 3). Ellagic acid®] 4 5 2485, wheol auatet 7&% e} 71e71el A
of Axtsiglon, HEAALOD)=E 0.49 ug/mL, A

30000000 (

¥ =101,636.49x-40,224 59
25000000 - R*=1.00 _|

Precision)
J-2 a4 (Repeatability) 7} A & 4d (Reproducibility)
Sou], ML WS BT 20 Z S
JT 3= H A= 0.89%0]H (Table 5), A4 9] Aeh E=HA!
0000000 1 = 4.39%2 UEPHTHTable 6). o] A A|Fof o
H7HAOA AR 75 U RIS
ol=zkelef IAE 7IE F el 0.1% (L mg/g)E We 71
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Fig. 3. Calibration curve of ellagic acid. A
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Table 5. Precision of ellagic acid contents : intra-day (Unit: mg/g) Hahg(Accuracy)

Sl& B7HE floto] EEEE tAlo] BEA FEES
A7) 5 20 Aol A0, i 55
N 9] ellagic acid F I+ 349,66 ug/mLTH Al& 100 mgS 4

OPF

Samples
100 mg 250 mg 500 mg

\r

1 2.71 2.68 2.68 B
) 273 268 5 69 5] et B2 5595 217F0,5 mL (15,10 g/mL), 1mL
; 560 570 2 60 (30,20 ug/ml), 1.5 mL (45,30 ug/mL)©) 35:2.0.2 H7}5}49)
) o o s 2, 53] ¥ SR oloj2] 1R B8-S Tale),
5 s 6o 260 $0) ZTZES 90,00 ~ 99,7300 LFERt o] (Table 7), 7154
Mean 2.61 2.62 2.64 U= AL 9 AR A4 Tlolsekele 1A V&
Stdev 0.03 0.02 0.01 (MFDS, 2019b) 5 &&o] 0.1% (1 mg/g) ¥ wj] 71&(3)=~&: 90
RSD(%) 1.05 0.84 0.34 ~ 108%)°f RI=5he ArE e glet.
Total RSD(%) 0.89

Ellagic acid 3=F
Exuua AoEEd, T SAHED) HEA
ellagic acid®] TS 43 Ail= Table 8o RN I

Table 6. Precision of ellagic acid contents : inter-day (Unit: mg/g)

Repetitions 0 day Inlte:i-;?y 2 day ellagic acid®] &> EFHEA} 2,56 mg/g, AFEEA}3.16
1 268 267 269 mg/go|m, ik E2A} 1.69~5,09 mg/g, $UAHF=) Bt

) 269 )56 27 A} 2,871~3,79 mg/g ] W91 = 2= 3k %144*} E"‘X]'ﬂ"l‘

3 269 2.66 255 WHE) SeAel BFs Badem v g 73% il

4 568 768 278 2.83 mg/g%} 2,99 mg/g 2 A RTF] F2] Zol= ¢llTHp <

5 269 261 296 0.05). 0]2} 7-& A1l Lee and Kim (2018) 9] S+ XHHH%‘— =2

Mean 2.69 2.64 2.60 EANER, cbmgz’z)g} =Y AL BEAHE occidentalis)®)

Total mean 2.64 ellagic acid =82 2}o]7} §lckal B uske] E A8 o] ZAxlo}
e Felsisict

Total stdev 0.12
RSD(%) 4.39
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Table 7. Recovery of ellagic acid contents (n=5) (Unit: %)

Content recovery

Added 50% Added 100% Added 150%
(15.10 ¢1g/mL) (30.20 #g/mL) (45.30 s1g/mL)

1 92.79 90.81 92.29
2 98.99 93.00 95.09
3 98.38 96.07 94.32
4 90.36 90.17 90.51
5 99.73 90.09 93.98
Mean 96.05 92.03 93.24
Total mean 93.57
Range 90.09 ~ 99.73

Table 8. Ellagic acid contents in dried Rubus Fruit (Unit: mg/g)

Se;r;ple Sample name Contents (mg/g)
1 R coreanus (Gwangyang) 2.56 + 0.03"
2 R. occidentalis (Gochang) 3.16 + 0.03
3 Domestic A 5.09 £ 0.06
4 Domestic B 1.69 + 0.07
5 Domestic C 236 + 0.21
6 Domestic D 1.99 + 0.12
7 Domestic E 2.62 = 0.12
8 Domestic F 2.92 + 0.09

Domestic Bokbunja (No.2 ~ 8) Mean 2.83 + 1.12
9 Import A 2.37 +£ 0.21
10 Import B 3.06 £ 0.23
11 Import C 3.79 £ 0.31
12 Import D 2.86 + 0.18
13 Import E 3.07 £ 0.32
14 Import F 331 £ 0.25
15 Import G 248 + 0.10

Import Bokbunja (N0.9 ~ 15) Mean  2.99 + 0.49

"Mean Values + standard deviations (n=3).
¥ g

2 A= HellA fEEa e A
Uit gl =it (F=) FEAeS A2 |, 7
o

4,
) ofuliAte] R BAste] lwalgon], ey =
291 ellagic acid®] BAMS HE3 F Z2ke] AR GS

Hjslol A TAR 7)2450] SRR sl vl
2o G 4L glucose?} fructose? | HlE|lom,
e Ee TRk A BEAH27.28 mg/g) 7t = UAKE ) B
ZH21,58 mg/g) ot =] Uittt ERARe] F7 1R 243 K9
ol 7 =kem, =2 opH|leARE threonine, asparagine,
arginine, glutamine 2 & ZFOIE]Q) T cysteineS AZE]A] &
Ut} F=8v ellagic acid g A7 A3 dimethyl
sulfoxide 9@} methanolS 1 : 12 H7}5te] 223519 2>
2.38 mg/g O &2 7P = Pt ow, A AGEEA} =
WAk 3 RAKE=) EAe] AR 7t ellagic acid 2] gHegoll=
Aol 7} gl gl

T o T

At AL

& e 20209 EREAIEEAR] TRl PR 3
o, ofof A=Y,
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