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Isolation and Quantitative Analysis of Naringenin, Sakuranetin and
Prunetin from the Barks of Prunus yedoensis

Eun-Nam Kim, Sung-Cheol Kim, and Gil-Saeng Jeong*
College of Pharmacy, Keimyung University, Daegu, Dalgubeol-daero 1095, (42601), Korea

Abstract — Prunus yedoensis Matsum. (Rosaceae) has been used for cough, urticaria, pruritus, dermatitis, asthma and relaxation
in traditional Korean medicine. In this study, naringenin, sakuranetin and prunetin were isolated from the barks of P. yedoensis
and quantification were performed by using high performance liquid chromatography (HPLC) method with diode array detec-
tor. The structures of naringenin and sakuranetin, prunetin were identified NMR spectroscopic data analysis. The content of
each compound was analyzed by HPLC and the analytical method was validated through linearity, precision, accuracy and
specificity test. The result showed that calibration curves of three compounds naringenin, sakuranetin and prunetin indicated
great linearity with a correlation coefficient (R?) of 1.00, 1.00 and 0.99. Intra and inter day measurement accuracy of the three
compounds ranged from 92.70 ~ 112.70%, and showed precision was less than 3%. Therefore, the content analysis showed that
naringenin (0.132 = 0.016%), sakuranetin (0.108 + 0.023%), and prunetin (0.059 £ 0.014%)).
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$t}t. Shimadzu(Kyoto, Japan*l2] HPLC-UV system= AR
315921, Shiseido(Tokyo, Japany* 2] C18(4.6 mmx250 mm)
AHS 218319t B4 802 ARS8} acetonitrilex} water
= Fisher(Hampton, NH, USAA}] HPLC gradeE AH8-3f
$oH, silica gek> Merck(Darmstadt, Germany)*}2] #|&-2-
AE-31% ). JEOL(Tokyo, Japan)*} NMR(Nuclear magnetic
resonance) spectrum JNM-ECZS500R 2&-8 ARE-slo] £
H sEs FRlsiiion, sitEe] A Agilent 6400
series ESI-MS(Electrospray ionization mass spectrometry)
£ AHg3sle] S48t NMR 48l 2 Sigma-Aldrich
(St. Louis, MO, USA)AFe] DMSO-d,°} CD,0DE A3}
ATt

IEdE 22 - FET A A4 3keS 7T 3L
2 100°CellA 3A7F BFE7FE & A3, Y 555t
215¢8 & FEES AUtk 2 F FEE 3

15.1 g7 232 g8 #8&=S AUtk 2 F chloroform 3
15.1 gl B3l open column chromatography(ether-acetone
=20:1-1:2)5 AAJsto] 2070 2] 228 (Fr. 1~Fr. 201 &
Ak &5 Fr. 59 i8] Sephadex LH-20(GE Healthcare
Life Sciences) column chromatography® -&-2]3}e] Aojzl
5ol 2E-8)(Fr. 5-1~Fr. 5-5)& AAtt. 2 5 Fr. 5-3(233
mg)S MPLC(MeOH:H,0=10:1-1:1) &&]3}o] dojzl
Fr. 5-3-1914] naringenin(12 mg), 5-3-2914] sakuranetin(22
mg)Z prunetin(13 mg)S AAT}.

Naringenin — 'H NMR (500 MHz, CD,0D/DMSO-d,)
8: 7.25 (d, J=8.5 Hz, H-2, 6", 6.77 (d, J=8.5 Hz, H-3,
5'), 5.82 (s, H-6, 8), 5.32 (dd, J=12.9 and 2.8 Hz, H-2),
3.12 (dd, J=17.1 and 12.9, H-3a), 2.60 (dd, J=17.1 and
2.8 Hz, H-3b). °C NMR (500 MHz, CD,0D/DMSO-d,)
8: 196.6 (C-4), 166.9 (C-9), 163.8 (C-7), 163.5 (C-4"),
158.0 (C-5), 129.5 (C-1), 1294 (C-6), 1285 (C-2, 6),
115.4 (C-3', 5", 102.1 (C-10), 95.2 (C-8), 79.0 (C-2), 42.5
(C-3); ESI-MS; m/z 273.2 [M+H] .

Sakuranetin - 'H NMR (500 MHz, CD,0D) &: 7.30
(d, /=85 Hz, H-2, 6'), 6.78 (d, J=8.5 Hz, H-3', 5"), 6.02
(s, H-6, 8), 534 (dd, J=13.0 and 3.0 Hz, H-2), 3.81 (s,
OCH,-7), 3.12 (dd, J=172 and 13.0 Hz, H-3a), 2.72 (dd,
J=172 and 3.0 Hz, H-3b). "C NMR (500 MHz, CD,0D)
8: 1969 (C-4), 1682 (C-4), 1639 (C-7), 163.4 (C-5),
157.8 (C-9), 129.6 (C-1), 127.7 (C-2, 6'), 127.6 (C-6),
115.0 (C-3', 5"), 102.7 (C-10), 93.6 (C-8), 79.3 (C-2), 54.9
(OCH,), 42.7 (C-3); ESI-MS; m/z 286.2 [M+H]".

Prunetin —'H NMR (500 MHz, DMSO-d,) &: 9.58
(1H, brs, OH-4), 841 (1H, s, H-2), 749 (I1H, s, H-8),
736 (2H, d, J=8.5 Hz, H-2', 6), 6.99 (1H, s, H-6), 6.80
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(H, d, J=8.5 Hz, H-3, 5, 642 (1H, d, J=2.0 Hz, H-6),
3.76 (3H, s, 7-OCH,). "C-NMR (500 MHz, DMSO-d,) &:
181.0 (C-4), 165.5 (C-7), 1623 (C-5), 158.1 (C-9, 4),
155.0 (C-2), 130.7 (C-2', 6", 122.5 (C-3), 121.5 (C-1"),
115.6 (C-3, 57, 105.6 (C-10), 98.6 (C-6), 93.0 (C-8), 56.7
(OCH;,-7); ESI-MS; m/z 285.2 [M+H]'.

HEEEY U BMAE M=E - AR S flal £
¥ A 3ZE4 naringenin?} sakuranetin, pruneting- 1.0 mg®
2 A% 5 acetonitrileZ 717} 1 mg/mle] T2 E3sle]
AG slAstt) ol & A S A3 EF8He R
ARSI X EE GV B FEE 100 mgs %
Z3te] 10mle] acetonitrile®] =91 0.45 um membrane
filter® {2} & ARE-sl3Tt.
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prunetin®] 2] Z74-& Table 19] Z70l wlel §HaF B4
AABEATH Al 7HA] skghEe] s =ol7] flEl 0.1%
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2 ARGl o, & 2AS AIHER GEsiiith
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S ARgEI o, olFAe] $4-& 1.0 ml/min, column oven
temperature= 30°CZ T4 =|IT}. Injection volume 10 ul
E FY3tAh Ml 714 $%<= naringenin} sakuranetin,
prunetin®| A, = 260~280 nme]™, =3-& Farsted 280
nm 3o BA4S A Ech 0
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Table I. HPLC conditions for quantitative analysis
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Parameters

Conditions

Analytical column
HPLC

Detector

Shiseido C18 (4.6x250 mm)
Shimadzu HPLC system
Diode Array detector (280nm)

Solvent A : 0.1% formic acid in water

Solvent B : 0.1% formic acid in acetonitrile

Mobile phase Final time Solvent
(min) A (%) B (%)

0 80 20
40 80 20
55 40 60
70 80 20

Flow rate 1.0 ml/min

Column oven temperature 30°C
Injection volume 10 pl
Run time 70 min

7k oW 33] WhE A4S AxE U REHAE ok 3
7kt o™, Inter-day test =3+ 919} 72 T2 33] HHE
A% A3e] A EEHAE A

SAEAMHE 0|88 #EEN - WA = 7=
EZ5E £2]$ Flavonoid 35l il HPLC-UVE ©|-83l]
SreA-S AAIEFATE A /34 naringenin?} sakuranetin,
prunetin®] A7} thE AEEC] A0l FFS WA L
A5 om, FEEN chromatogram®] Y3 H2-S 53
TR AR 371A] A FA3Ee] vla HAE ifdste] g
EaaaisvL=

A o @

EAZAO & - AR = FEEETH 2

ZJA|$F naringenin?} sakuranetin, pruneting A|EEZZ A}
43190H (Fig. 1), #2] 220 thst 'H-NMR, “C-NMR

N B8 T B3 A SelEin ) A EE
A3} ey ze] & 59| chromatogram® retention
time¥} IS Hlaste] thE S0 7Hiol glaS &<l

OH O OH

3112, naringenin} sakuranetin, prunetin> 2z} 50.94
min, 58.07 min, 58.82 minollA Ztz} &= A TH(Fig. 2).

Mol A2 ¥ AEEH FH - AxEZ S A,
ZAZ3A(LOD) 2 AZ3A (LOQ)YZ H718k22A} naringenin
3} sakuranetin, prunetin 1 mgS % @3} acetonitrile 1 ml
of 52 § 7] TR AL 348l HPLGEAS Al
Pttt B A3 e} yE=& peak area(mAUx100), x
2 B899 TE(ugm)E e ETEEY] AFAS
2144 3F¢] linear regression equation(y=ax+b)3} correlation
coefficient(R*) %S 3ttt = A7} naringenin? saku-
ranetin®] correlation coefficient(R*)7E 1.000]™, prunetin
0.99% 973 A4S Helom, A& (LOD)S B &3t
A(LOQ)= Z+Z naringenin 0.04, 0.11 pug/ml, sakuranetin
0.06, 0.17 ug/ml, prunetin 0.08, 0.26 pg/ml= <l = o}
(Table II).

Aol Mald 3 M HE - I3 FAEAHY
AUAS 7 ESH] 98l intra-day test®} inter-day testS- 2]
Ago] ERIE T& FollA AAlstom i EFHA}

(RSD%)E T3t A4S sttt 7 A3 intra-day

Fig. 1. The structures of compounds naringenin (A) sakuranetin (B) and prunetin (C).



Vol. 50, No. 3, 2019 229

an]
o] (A)
20
20
207
20
15
10
=
o0 o 3o 2o o 8o ase 350 w80 ato  edo  ste  oso  oto  min
=y (B)
coo]
700
200]
200
o0 o 3o e 8o 8o a8e o wso  aso  eeo  eso oo eso  min
©
00o]
7e0]
=00
200]
oo o e L 3s ==o 5o 3% 8o aso @0 eto  edo efe  min
oo SRS an
7eor
o0 (D)
220"
2000
1780
1500
260
000
2o
200"
2207
oo o 3e Te e %o 8o 380 w80 aso 3o eio eso  eie  m
==y
200 (E)
220
00]
Naringenin Sakuranetn
\ Prunetin

oo c0 100 1c0 200 250 350 250 “co ato =30 =t o e30 o0 min

Fig. 2. HPLC Chromatogram of standard mixture (A), naringenin (B), sakuranetin (C), prunetin (D) and the barks of P yedoensis
water extracts (E).

Table II. Calibration curves, correlation coefficients, limits of detection (LOD) and limits of quantification (LOQ) of three
compounds

Linear range . . LOD LO
Compounds (g /ml)g Regression equation R’ (ug/ml) (g /n?l)
Naringenin 0.5~40 y=652.34x-24.818 1.00 0.04 0.11
Sakuranetin 0.5~40 y=411.72x+3.629 1.00 0.06 0.17
Prunetin 0.5~40 y=268.06x+101.64 0.99 0.08 0.26

test®] RSD(%)E naringenin 0.19~0.50%, sakuranetin 0.13~ A2 = intra-day test<= naringenin 100.29~102.65%,
2.83%, prunetin 0.16~2.09%<] H 915 H 2™, inter-day sakuranetin 100.28~102.50%, prunetin 98.40~101.93%2] *
test®] RSD(%)< naringenin 0.58~1.19%, sakuranetin 0.50~ & B3oH, Inter-day test= naringenin 96.62~104.53%,
1.46%, prunetin 0.52~2.11%2] W& BT} w=hA M7t sakuranetin 97.37~105.63%, prunetin 92.70~112.70%<] ®
A A 3%EZ naringenin, sakuranetin, prunetin 25 3% ©] 215 XA TH(Table ).
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Fig. 3. Calibration curve of naringenin (A), sakuranetin (B) and prunetin (C).

Table III. Precision and accuracy results of compounds naringenin, sakuranetin and prunetin (n=3)

. Intra-day Inter-day
Compound Concentration Mean+SD Accuracy Mean+SD Accuracy
(ng/ml) (ng/ml) RSD(%) %) (ng/ml) RSD(%) %)
1.5 1.54+0.01 0.50 102.65 1.45+0.02 1.19 96.62
Naringenin 15 15.04+0.03 0.19 100.27 15.59+0.09 0.58 103.93
25 25.18+0.05 0.19 100.71 26.13+£0.22 0.86 104.53
1.5 1.54+0.04 2.83 102.50 1.46+0.02 1.46 97.37
Sakuranetin 15 15.04+0.02 0.13 100.28 15.63+0.10 0.62 104.20
25 25.21+0.06 0.24 100.84 26.41+0.13 0.50 105.63
1.5 1.48+0.02 1.32 98.40 1.39+0.03 2.11 92.70
Prunetin 15 15.29+0.32 2.09 101.93 15.80+0.08 0.52 105.33
25 25.28+0.04 0.16 101.13 28.18+0.22 0.78 112.70

Table IV. The contents of naringenin, sakuranetin and
prunetin in bark of P yedoensis water extract samples (n=3)

Sample Contents (%)
(Mean+SD)  Naringenin Sakuranetin Prunetin
Water extract 0.132+0.016  0.108+0.023  0.059+0.014
==

olgsle] A & 14 naringenin, sakuranetin
2 prunetin &S SASATE 2 A Al 71HA] A FEL
o] &3 naringenin 0.132+0.016%, sakuranetin 0.108+
0.023%, prunetin 0.059+0.014%°.2 1% ItH(Table IV).
2 B
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