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Abstract

New HPLC method was developed for determination of some flavonoids such as naringin, hesperidin,
neohesperidin, rutin, quercitrin, naringenin, hesperetin and apigenin and their contents in citrus juice and
citrus peel from citrus varieties grown in Cheju. Detection was at 280nm and reverse phase p-Bondapak
C-18 column was used. Water/methanol/acetic acid as the mobile phase was better than water/
acetonitrile/acetic acid. Flavonoids were more stable in 20% nn-dimethylformamide in methanol(20%
DMF) than methanol and pH 12 adjusted by 1N-sodium hydroxide solution. Standard flavonoid solutions
were injected three times consecutively and the reproduciability was 0236 to 3.550%. Correlation
coefficient of the calibration curve was 0.9946 to 0.9999. The extraction efficiency of hesperidin from citrus
peel was evaluated with different extraction method such as reflux, ultra-sonicating method, using three
solvents (aqueous solutions with pH12 adjusted by 1N-sodium hydroxide, methanol and 20% DMEF),
respectively. The reflux for 4 hour in 20% DMF was the most efficient of the tested methods and
solvents, and recovery percentage were 78.0~130.0%. Flavonoids were determined in citrus juice.
Naringin was 682mg/100m¢ in Natsudaidaj, Hesperidin  were 85.6mg/100m¢ in Sankyool and
Neohesperidin was 25.3mg/100n! in Dangyooja. Flavonoids were determined in citrus peel. Naringin was
110mg/g in Dangyooja, Hesperidin was 242mg/g in Hungjin and Neohesperidin was 879mg/g in
Dangyooja.
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Table 1. Sampling regions and scientific name of citrus varieties

Common or

Scientific name*

Sampling regions

Local name

Yooja (Yn C. junos SIEB. TANAKA Hahyo Seogwipo
Iyo (IY) C. iyo HORT. ex TANAKA Hwasun Andeok
Navel Orange (INO) C. sinensis OSBECK Hwasun Andeok
Hungjin H) C. unshiu CV. OKISTU Dosun Seogwipo
Sudachi (5Q) C. sudachi HORT. ex SHIRAI Hawon Seogwipo
Meiwa Kumquat MK) Fortunnella crassifolia SWINGLE Dosun Seogwipo
Sankyool (8K C. nippokoreana TANAKA Samdalri Songsan
Dangyooja 1)) C. grandis OSBECK Napup Aewol
Natsudaidai (NDy) C. natsudaidai HAYATA Shinyeari Namwon
Kinkji (KK) C. obovoidea HORT. ex TAKAHASHI Dosun Seogwipo
Sanbdkan {SB) C. sulcata HORT. ex TANAKA Shinyeari Namwon
() abbreviations

* 4]
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Table 2. Analytical conditions for flavonoids by HPLC

Instrument : Waters Associates HPLC system (Detector Model 486)
Column : p-Bondapak C-18 (3.9mm LD. x 300mm L., 10pm)

Detector wavelength : 280nm
Flowrate : 2.0 mf/min
Injection volume : 10 uf
Column Temp. : Room Temp.
Mobile Phase :

0-15min H,0Q/Methanol/ Acetic acid (85/15/0.5)

15-20min  H>O/Methanol/ Acetic acid (70/30/0.5)
20-50min  H;O/Methanol/ Acetic acid (40/60/0.5)
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Table 3. Concentration of flavonoids for
HPLC analysis

Flavonoids Abbreviations Concentration
(ug/mt)
Naringin (NG) 74
Hesperidin (HD) 82
Neohesperidin (NHD) 76
Rutin (RT) 184
Quercitrin (QCT) 116
Naringenin (NGN) 54
Hesperetin (HT) 46
Apigenin (AG) 120
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Table 4. Reproduciability of peak area and retention time in flavonoids analysis

Peak area Retention time(mnin)

- Mean RSD(%) Mean R5D(%)
Naringin 1197957 026 3214 0.14
Hesperidin 1264464 032 33.02 011
Neohesperidin 1322857 0.39 34.08 0.12
Rutin 1571250 0.36 34.72 0.13
Quercitrin 1164247 0.24 37.84 01
Naringenin 1453688 0.40 40.83 0.09
Hesperetin 1448621 0.54 42.72 0.06
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Fig. 1. HPLC chromatogram of flavonoids.
1: Naringin, 2: Hesperidin, 3: Neohesperidin
4 Rutin, 5 Quercitrin, 6: Naringenin
7: Hesperetin, 8: Apigenin
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Table 5. Composition of flavonoids in citrus juice and citrus peel

Citrus Flavonoids*
varieties** NG HD NHD RT QCT NGN HT
YU 8.02 9.03 428 ND ND ND ND
1% ND 6.60 ND ND ND ND ND
NO ND 104 ND 0.52 ND ND ND
HJ ND 18.1 ND 181 0.53 ND ND
Juice 5C 7.89 7.49 5.04 ND ND 0.08 ND
MK ND 267 ND ND 0.53 ND ND
(mg/100mt) SK ND 85.6 ND ND ND ND ND
DJ 05 ND 253 ND ND ND ND
ND 68.2 ND 157 ND ND ND ND
KK 302 113 105 ND ND ND ND
SB ND 179 ND ND ND ND ND
YU 169 283 193 ND ND ND ND
IY ND 116 ND ND 1.24 ND ND
NO ND 112 ND ND ND 267 ND
HJ ND 242 ND ND ND ND ND
Peel s5C 163 55.9 09 ND ND ND ND
MK ND 2.98 147 ND ND ND ND
(mg/gdry basis) gy ND 129 ND ND ND ND ND
DJ 100 ND 879 ND ND 0.29 0.28
ND 110 ND 344 ND 142 0.20 0.30
KK 58.5 6.22 351 ND ND 053 0.44
SB ND 1648 ND 1.08 ND ND ND

* See Table 3 for the names of flavonoids.

** See Table 1 for the names of citrus varieties.
ND: Not detected
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Fig. 2. HPLC chromatograms of juice(A) and
peel(B) of Kinkgji.
1: Naringin, 2: Hesperidin, 3: Neohesperidin
4: Naringenin, 5: Hesperetin
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