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Detection of Two Major Flavonoid Glycosides of Hutou

Gan Peel in Hakka Sour Citrus Tea

Jun-Yang Kao?, Yue-Chiun Li?, Miki M.C. Wang?!, Ping-Chung Kuo? and Jason T.C. Tzen'’

ABSTRACT Hakka sour citrus tea is prepared with Citrus aurantium L. cv. Hutou Gan and tea by special
manufacturing procedures including repeated steaming and drying. It is used as an herbal tea to treat common
cold for Hakka people who lived in mountain areas in early times. In this study, high-performance liquid
chromatography was employed to analyze the water extract of Hutou Gan fruit peel, and two major peaks were
detected at 280 nm. These two peaks were abundantly present in peel, trivially found in fruit, but undetectable
in seed. The extract was isolated by chromatography with Diaion HP-20 and Sephadex LH-20 columns, and
two compounds were purified by thin layer chromatography, respectively. One compound was deduced as
hesperidin by liquid chromatography mass spectrometry, and the other compound was identified as narirutin
by nuclear magnetic resonance spectroscopy. Narirutin is a major component of pomelo peel; hesperidin is a
major component of citrus peel and is regarded as an index component of Citri Reticulatae Pericarpium
(commonly called chenpi, a well-known Chinese medicine). The co-existence of narirutin and hesperidin in
Hutou Gan peel supports the folktale declaring Hutou Gan as a hybrid of Citrus auranitium L. and pomelo. In
agreement with the traditional utilization of Hakka sour citrus tea for common cold, both narirutin and
hesperidin are documented in literature to possess several biological activities, such as anti-inflammatory, anti-

influenza virus and expectorant. Comparatively, two major compounds in chenpi prepared from Citrus
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reticulata cv. Chachiensis are hesperidin and nobiletin.

Interestingly, both major compounds in Hakka sour

citrus tea or chenpi were significantly reduced to 10-30% in comparison with their original peels though their

taste became mellow and gentle.
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Fig. 1 (A) Open-cut section of Hutou Gan shows the fruit peel is apparently thick (B) After drying, Hutou

Gan peel becomes hard (C) Hakka sour citrus tea is hard and must be cut with a saw or hammer before

tea-making (D) The open-cut sour citrus tea shows a clear peel layer outside and baked tea inside.
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Fig. 2 HPLC chromatograms of water extract of Hutou Gan fruit peel from three different areas (Taichung,

Hsinchu and Changhua) in Taiwan. The contents in the three samples are basically identical including two

majors peaks indicated in the diagrams.
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Fig. 3 HPLC chromatograms of water extracts of Hutou Gan peel, fruit and seed. The two peaks were
abundantly present in peel, trivially found in fruit, but undetectable in seed.
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Fig. 4 Chemical structures of narirutin and hesperidin.
(Structures are obtained from https://cymitquimica.com/products/TR-N378995/14259-46-2/2s-narirutin/
and https://en.wikipedia.org/wiki/Hesperidin)
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Fig. 5 HPLC chromatograms of water extracts of chenpi, Gitrus reticulata cv. Chachiensis, Hutou Gan peel,
and Hakka sour citrus tea. The two major peaks (hesperidin and nobiletin) in chenpi and Citrus reticulata
cv. Chachiensis as well as the two major peaks (narirutin and hesperidin) in Hutou Gan peel and Hakka
sour citrus tea are indicated in the diagrams. Caffeine is detected and indicated in the water extract of

Hakka sour citrus tea.
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Fig. 6 HPLC chromatograms of water extracts of Hutou Gan peels baked for 2 or 4 weeks. The two major

peaks (narirutin and hesperidin) in Hutou Gan peel are gradually reduced and indicated in the diagrams.

The increase of 5-HMF in baked Hutou Gan peels is observed and indicated.
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	摘  要 酸柑茶是客家人將虎頭柑（Citrus aurantium L. cv. Hutou Gan）搭配茶葉經九蒸九曬製作而成，乃客家人早期居住偏遠山中受風寒感冒時的居家必備良藥。本研究以高效液相層析儀（High performance liquid chromatography）分析虎頭柑果皮水萃物，在波長280 nm偵測下發現兩個主要的吸收峰。此兩個成分主要蘊藏在虎頭柑果皮與果內皮，少量藏於果肉，而種子內並未偵測到。利用Diaion HP-20及Sephadex LH-20管柱層析分離，再用...
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