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Analytical Method Validation of Ellagic Acid as a Marker Compound for
the Standardization of Black Raspberry Extract as a Functional Ingredient

Kyu Seo Chae, Rak Ho Son, Song Yie Park, Ki-An Kim, Tae-Bum Lee, and Ji-Wung Kwon*
Gochang Black Raspberry Research Institute

Abstract

Validation of ellagic acid as a marker compound in the standardization of black raspberry extract developed for
functional health food, was attempted by an analytical method. Ellagic acid was validated for its LOD (limit of
detection), LOQ (limit of quantitation), precision, accuracy, and recovery by HPLC relative to the black raspberry
extract. It showed a high linearity in the calibration curve with a coefficient of correlation (R?) of 0.9999. The LOD
and LOQ were 0.6 pg/mL and 1.9 ng/mL, respectively. The results of the recovery test were 89%-100%. The intra-
day and inter-day precision in the ellagic acid for black raspberry extract was 0.28-1.96% and 0.69-2.49%, respec-
tively. Therefore, the application of ellagic acid was validated in analytical method as a marker compound in black

raspberry extract.
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FEo7 hHEE F EEA(Rubus occidentalis) (Eu et
al., 2010; Choung & Lim, 2012)%2 Eu]7} f2kA]olt}. =
7ol 7 A7E A Aol SAelaL, Aol FAF sl
7= 570€] ol Slo] AL, 7)o wdt 7HAdll=
3709] of=l glo] ARt EEA = oF 1.7%2] EAJo}
o] gHtHo] Jom(Xue et al, 2001), F& SFEAJoPI
S cyanidin-3-glucoside, cyanidin-3-rutinoside, cyanidin-3-

sambubioside, cyanidin-3-xylosylrutinoside 5°] @& I
TH(Nybom, 1968). H-&Ake] HF241-8 Uelll& T8 A4
31322 cyanidin-3-glucoside, cyanidin-3,5-diglucoside,
cyanidin-3-rhamnoglucosde-5-glucose®] %] 2 (Daravingas &
Cain, 1966), Az}1iH(ellagic acid)?} 25 FEA|OIA &
o] FHste] HA FASAZE fF-&strhal BirE ok
(Park et al., 2007). 4802 A= E HE}E= kst
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BB (Rubus occidentalis) FEES
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Fig. 1. Structure of ellagic acid.
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Dongduchen, Gyeonggido,

HESH| =

Ellagic acid(Analytical standard, purity 95%, Sigma Co.
St. Louis, MO USA) (5% °F Smg2 w25 mLol
%EH/\];' - lmg/mLi '501 _u_?,:.{_o_ﬂg X'"—‘—"]’M-L
o] HetE R FA 3 625 12.5, 25, 50, 100, 150,
200 pg/mL F=7F HEE RFENS HEAL A &
YN} EF N L 4°CoH A WD ST

HS

BEa FEE 01ges WA &v|(EOH: Distilled
Water:HCl =60 : 20 : 20) 10 mLell =91 & J{FFES4X|7F F
2% water bathE ©]-&3} 90°ColA 7t&3) 3Tt 7t
T SN2 A2olM Wstal MEEE 4-8-(100 mL)
3Fo] 0.45 um syringe filter2 ]33k SH & A|HEHo =
AHE-sEATH

HPLC A

BE2 2Z59 ellagic acid 42 HPLC(ACQUITY
H-class, Waters, Co, Milford, MA, USA)S ©] &3} oH,
248 Z#AHe  Shiseido capcellpak C18 UGS um,
4.6x250 mm, Shiseido, Tokyo, Japan)2 A}&3}5t}. ol&

2718k -
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Table 1. Analytical conditions of HPLC for analysis of ellagic
acid on black raspberry extract

Parameters Conditions
HPLC model ACQUITY H-class (Waters)
Column Shiseido capcellpak C18 UG (5 um, 4.6x250 mm)
Column 350C
Temperature
Flow rate 1.0 mL/min
Injection 10 uL
. A : 0.1% Phosphoric acid in water
Mobile phase B Methanol
Time (min) A (%) B (%)
0 70 30

8.5 65 35
Gradient step 12.0 >3 4

15.0 45 55

18.0 30 70

25.0 70 30

35.0 70 30

Detector PDA detector (370 nm)

49 2= 0.1% phosphoric acid in water(A)2} methanol(B)
S AHEEFR A, 1.0 mL/min®] 422 A8 10 uLE ¢
ste] EA 8k om, 4] 2712 Table 13} 2t
SAMHO| 54 2B (Method validation)

AFAR DI FAMO] FTY AFS FE T #A
He] Wjglo] ol gt 7ol =ERRI(KFDA, 2004y A=
Blo] E-o] A(specificity), 2] A1 4] (linearity), 7 2H4d (accuracy),
A (precision), 3]5=&(recoveryyS 53 AlTHS AE3H
A},

EolA: Ellagic acid 5587 524 F&&S HPLC

2 BN 5§ Z2rEa#49] retention timed} U] w3}
ellagic acid ¥ 27} £ = EX] gl

A A 4 Az .- A 3 dAFoE /1 3}
acid ¥F89S HPLCE HA 3] Fwof gt Wzl o
sfo] QAL AL, RS Fskict. 2 el o
St A Z3HA|(Limit of Detection, LOD)®} 2 &3HA](Limit of
Quantification, LOQ)= ZT8He AZntET1H-S ALE-3}
of FFEHAL A7 712710 2A st At

LOD = 3.3x(standard deviation/slope of calibration curve)

ellagic

LOQ = 10x(standard deviation/slope of calibration curve)
3l4g: IFed 43 Ae FE@.25, 8.50, 17.00 ny

mL)?| ellagic acid FF=2S ANEo] ¥ol A|FEAE =
AT F Bl oaf FEe FE HEEE skt
AU AEAEE Slehr] sl wEAdA AddE A
AlEh s L 1 Y 3 3] 2 o] UuEA](intra-day)
= AEAEE 1L 337 3¢ 5t vhEste] Ad7EH
(inter-day)yS 13y 83T
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retention timeS 1St 2 A} HAEH ellagic acid
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Fig. 2. HPLC chromatogram pattern of ellagic acid in extract
from black raspberry. A) Ellagic acid standard B) Black
raspberry extract.
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Fig. 3. Calibration curve of ellagic acid standard.
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S| &2 RISL] flste] I FS AR W & &
Aol o3l 3)Ee S RIS Table 26 WER
uiel 7ol ellagic acid®] 3]F&2 4.25 ug/mL F=4
97-100%, 8.50 pg/mL %14 96-98%, 17.00 pg/mL 5
ZollA 89-95%2] Hee 3¢ES HAUTh Kim S(Kim
et al., 2012)2 ellagic acid 2R 2] ASolA 89-97%2]
S| &S o] & AIFHT FAE AHE BT

Sl

Moy

shte] #4943k A E2FE o] H AfFH k] d& A8
E Azl 20 weh jHE 451508 w, £ =E ol
st ztzt A7k 2HS s Inter-, intra-
day] FUERSD)E =43 A= Table 39 7om
inter-day2] AU EE 0.28~1.96%°] 2™, intra-day] FL
EE 0.69-2.49%0°] T}

ofe] EAAF, E A fFE4ATS 53t
ellagic acid®l] th3lF A}7] HPLC ¥4 0]
T4 9EE AT s dsH HEA] AZAPES

Table 2. Recovery of ellagic acid in HPLC analysis for
validation

Concentration” Recovery (%)

(ng/mL) Mean+SD RSD?

100.22+1.45% 1.44

4.25 97.54+3.53 3.62

97.47+3.58 3.68

98.07+2.30 2.35

8.5 96.97+2.23 2.30

96.95+1.87 1.93

95.03+3.08 3.24

17 95.53+2.33 2.44

89.08+4.56 5.12

YConcentration of ellagic acid standard added in sample
IRelative standard deviation
9Each value represents the meantSD (n=3).
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Table 3. Precision of ellagic acid in black raspberry extract for
validation

precision (%)

Mean+SD (mg/g) RSD (%)"

9.02+0.03% 0.28

9.03+0.14 1.55

9.07+0.12 1.32

9.09+0.16 1.76

Inter-day® 8.57+0.08 0.93
8.69+0.17 1.96

8.48+0.14 1.65

8.60+0.16 1.86

8.90£0.12 1.35

8.88+0.10 1.13

8.75+0.16 1.18

8.73+0.07 0.80

8.45+0.21 2.49

Intra-day?® 8.08+0.18 2.23
8.40+0.16 1.91

8.69+0.06 0.69

8.80+0.09 1.02

8.92+0.12 1.35

DRelative standard deviation

YEach value represents the meantSD (n=3).

Inter-day: one time analysis of ellagic acid per day for 3 days, Intra-day:
three times per day

EEAE JERIAE A7 AE 7158 95E N
317] $lste] A ZAR TSS9 ellagic acide] 4
AR FAE ek 7S (validation)S A A SHAT
A} ellagic acid®] H#Fd R=0.99992.2 £2 Mg
0.6 ng/mL, 8 F&A= 1.9 pg/

mLAth 35E&S 43 A= 89.0-100.0%=2 Lk
3, A EFZHAZHRSD)E 0.05-0.14%Z Bom, e}
I7+ EA oA RSDE ZH7ZE 0.28-1.96%<F 0.69-2.49% =
gttt wEbA] 2 A7E B8l SR FEE AREZ
2l HE A Al Aol A5 AU

A7t - ol - BAE
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