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Bioactive Compounds in Pummelo and Grapefruit
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Abstract

Pummelo and grapefruit are member of the citrus family originating in the Asian region. Pummelo
is an important economic fruit of Thailand and many countries in Asia. At the present time, nutritional
studies are concentrating on examining pummelo and grapefruit for their health benefits. Most studies
deal with the importance of bioactive components such as vitamin C, carotenoids, flavonoids and phenolic
compounds. In this paper we mainly review and compare the bioactive compounds in pummelo and
grapefruit which are based in their protective and health-promoting potential. We show that pummelo
possess significantly more vitamin C and flavonoids than grapefruit. However, the carotenoid contents
(lycopene and beta carotene) are found in pink grapefruit usefully much more than pink pummelo.
Pummelo and grapefruit contain similar amount of phenolic compounds. Additionally, health benefits of

bioactive compounds found in pummelo and grapefruit are also reviewed in this article.
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Figure 1 The structure of vitamin C.

WaBeunsuiBuanmiuiludnlauazinsingninedialuwudnduledunaldndiBuntan iud
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Table 1 The content of vitamin C in edible parts of pummelos and grapefruits

Fruits Vitamin C (mg/100g) Reference
Pummelo 61 USDA Nutrient database (2010)
Red pummelo (cv. Tong Dee) 60 Food and Nutrition Analysis Section (2544)
Red grapefruit 31.2 USDA Nutrient database (2010)
White grapefruit 33.3 USDA Nutrient database (2010)
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B-Carotene

Figure 2 The structure of lycopene and B-carotene.

Table 2 The content of carotenoids (mg/L) in juice of pummelos and grapefruits (Fanciullino et al., 2006)

Pummelo Grapefruit
Content (mg/IL
cv. “Chandler” cv. “Deep Red” cv. “Star Ruby” cv. “Ray Ruby”

cis-neoxanthin 0.099 X X X
neochrome 0.074 X X X
cis-violaxanthin 0.819 X X X
lutein 0.086 X X X
cis-isolutein 0.150 X X X
QOL-crptoxanthin 0.083 0.138 2.130 0.581
phytofluene X 0.014 1.711 0.510
é—carotene X X 0.369 0.293
B-carotene 0.360 0.943 2.826 1.142
cis- B—carotene X X 0.171 X
lycopene 0.495 1.536 10.072 6.855
Ratio of pigment (lycopene/ B—carotene) 1.375 1.628 3.564 6.002
Total carotenoids 2.165 2.697 17.566 9.381

X = not detectable
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Table 3  The content of lycopene and B—carotene in pummelos and grapefruits. (Xu et al., 2006)

Fruits lycopene (pg/g) B—carotene (ug/g) Ratio of pigement (lycopene/ B—carotene)
Red pummelo cv. “Fengdu” 92.15 27.33 3.37
Pummelo cv. “Hirado Buntan” 1.79 1.54 1.16
Grapefruit cv. “Star Ruby” 283.57 93.03 3.05

3. Wanlauasnludulauazinsungn
dld va

WanlauesMiluansnguuanlunquatsdsenauiueaninulévialdludnuazua i \uansndgien

Anmriuninlunguansiszneuiuedn dlasvasranamiulanfialnainu (diphenylpropane) Usznauiion
ANSUBUIINNA 15 8xABN A7 eNALTUILUTY 2 29 BAZITaNAR WA 28NTIAY 1 AZABNLATANTLDY 3
arnaN a8l 3 2aiTeameny (C6-C3-C6) Ta91 19unal A 24UNI% B UAZaWnIL C  (Figure 3A)

(Hakkinen, 2000)

A: Flavonoids B: Naringin

Figure 3 The basic structure of flavonoids (A) and the structure of naringin (B).

maw\lmiaummﬂuma‘@ﬂﬂqwﬁmqmmwﬁﬁq nyluwdn wald uazayulngsing o arsnanlauesddn
u,mnaumwuﬁ[\mmmmkuﬁmmmmuma C uazuyar uv;mmwuﬁmmq B 15 6 ngu laun Wanlou
(flavones) WanTauea (flavonols) Wanqnuea (flavanols) Watanluw (flavanones) talananiau (isofalvones)
wazwauinloenffu (anthocyanidins) (Pietta, 2000) mﬂuﬂ@mmiquﬂﬂmLu@wuimﬂ@mvLiﬂﬂmwiﬂ@‘mu
(aglycone) maﬂm%u@mmmmmmwuﬁmu‘lmaﬂmmmmm mmm@‘iumﬂmmm Lmem@Tman@m
AuTuianagesaaniauaiumiy 3 uuog C‘Eﬂﬂmﬂmuw@vmuvl,a‘llmafmummmgﬂ”l,am@ﬂeﬁa Banussiiingn
Inalnlas (glycoside) (Gattuso et al., 2007)

Table 4 ugnsnsansaiavasasiatlaues S ludnlauazingngy yailanarlantawendiidndnylu
&ulauazinsWwgnae a19ui3UAU (naringin) (Figure 3B) %uﬂumsmjuﬂmm‘iuu e lwyan suTiuay
40-70% wesansvlanTauesfiavse (161901 WATARLY, 2553; Vanamala et al., 2006) 789a9Nn lALA a15iaa
We3AY (hesperidin) wazillaladinesn (neohesperidin) ImﬂL@Wﬂ:i_l?uﬂmma‘m?u%u‘l,u%ui@dqulmagifuﬁ

dnndluwinsnnWgniszunn 2-7 win (Table 5)
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Table 4  Flavonoids in pummelos and grapefruits.

Pummelo Grapefruit
Thailand Taiwan China Japan U.S.A. China Japan
Flavonoids
* Wang et al. Xu et al. Kawaii et al. Vanamala et al. Xu et al. (2008) Kawaii et al.
(2007) (2008) (1999) (2006) (1999)
Flavanone
Naringin \/ \/ \/ \/ \/ \/ \/
Hesperidin X \/ \/ \/ ND \/ \/
Neohesperidin X \/ \/ X \/ \/ \/
Naringenin X ND ND ND ND ND X
Narirutin \/ ND X X \/ \/ \/
Eriocitrin \/ ND ND \/ ND ND \/
Neoeriocitrin \/ ND ND \/ ND ND \/
Didymin X ND ND ND \/ ND ND
Poncirin X ND ND X \/ ND \/
Flavone
Rhoifolin ND ND ND \/ ND ND ND
Diosmin ND \/ ND X ND ND X
Neodiosmin ND ND ND X ND ND X
Luetolin ND X ND X ND ND X
Sinensetin ND \/ ND X ND ND X
Apigenin X ND ND X ND ND X
Flavonol
Rutin X \/ ND \/ ND ND X
Quercetin X \/ ND ND \/ ND X
Kaempferol X \/ ND ND ND ND X

\/ = detectable, X = not detectable, ND = not determined
’ Saowapa et al.(2553), Pichaiyongvongde and Haruenkit (2009) and Ladda et al. (2548)
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UITUATIU (narmgenm)fmwummmmmLL@mmmuTmmmmm \59 (Hertog etal., 1992) mummmmuum
Yesriulsanaamaaniala ansarlausediaauainnsnlunisilesiunisunnaeaduiasanaziloesiunig
wiasnaea&uiann (Hollman and Katan, 1999) ﬁ“\‘lﬁqm’wmiwmmm‘f’]ﬁgwum&?uiﬂﬁuﬁmLme’nL@”ﬁuﬁu
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pRdNTARANIALedingnsuaden lidaNeiugnTunnmanu (Kim et al., 2009) wanainiidag
?ﬁlv‘]_lffl/dﬂﬁi"ﬁ/ﬂL'm_lL‘ﬁ’a\‘iﬂ’]ﬂﬂ’]i‘LWN%WH‘N@HH@%M‘Z (Harborne and Williams, 2000) muummﬁmmmm
\ngiAa3aaTiln LDLs (Low-Density Lipoproteins) duiflupaindinasaaiifinaidesiesnenie Genndnanied

1B10ALLaAABTaaTHA LDLs 110 azdsualfiininan1svaasiaanLasaLsi (Davies et al., 2003)

Table 5  The content of naringin in pummelos and grapefruits.

Fruits Country Naringin content Reference
Pummelo Thailand 34-85 mg/100g FW Saowapa et al.(2553)
~13-21 mg/100 g FW’ Pichaiyongvongde and Haruenkit (2009)
26-44 mg/100g FW Ladda et al. (2548)
Taiwan ~18-33 mg/100g FW’ Wang et al. (2007)
China ~2.9-3.4mg/100 g FW* Xu et al. (2008)
Japan ~59.5 mg/100g FW° Kawaii et al. (1999)
Grapefruit U.S.A. ~12.2 mg/100 g FW° Vanamala et al. (2006)
China ~13.9 mg/100 g FW® Xu et al. (2008)
Japan ~195.1 mg/100g FW° Kawaii et al. (1999)

? %moisture = 85%, ” %juice = 55%, ° %juice = 27%, ° %ijuice = 40%
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Wu@@ﬁmﬁluj antiu chiorogenic ludnlauazinsnwsndarln&iaeaiu (Wang et ak, 2007; Xu et al., 2008)
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Fine] Tudnanne e chlorogenic acid LAt caffeic acid figantaeluntstlosulsanmanuaiion 2 (Type 2
Diabetes Mellitus) (Paynter et al. 2006) T9mtia’la (Morton et al., 2000) u@nmnuuﬂmmumiummmmﬂ
254 (Jassim and Naiji, 2003) L‘H‘ﬂLL‘].IﬂV]Lﬁ‘iI (Sotillo et al., 1998) way mmmmmmm (Bowles and Miller, 1994)
@19 ferulic acid daeilesiunisinalsanzifaaInansianzisanan benzopyren (Lesca, 1983) Waz 4-nitro-
quinoline 1-oxide (Mori et al., 1999) & %151 p-Coumaric acid ﬁqw'fﬁfﬁma@ﬂ%Lmﬁ’uﬁmmmmmmﬁmﬁi@
n3flunzideludasiias (Ferguson et al., 2005) Tntasdusinnafnansionzmanlulngoiiu (nitrosamine)
(Kikugawa et al., 1983)
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HO  coo o
0 HsCO = OH
HO o Z o
OH
OH
Chlorogenic acid OH Ferulic acid
0]
a OoH
H,CO = oH -
OH o
~ OH
HO
HO OH
OCH, Caffeic acid

Sinapic acid p-Coumaric acid

Figure 4 The structures of phenolic compounds in pummelos and grapefruits.

Table 6 Phenolic compounds found in edible parts of pummelos and grapefruits (mg/100g FW).

Pummelo Grapefruit

Phenolic acid cv. “Miyou” cv. “Sijiyou” cv. “Wendun” cv. “Peiyou” cv. “Huyou”
Xu et al. (2008) Wang et al. (2007) Xu et al. (2008)

Caffeic 0.056 0.195 0.173 0.185 0.102
p-Coumaric 0.103 0.237 0.309 0.240 0.104
Ferulic 0.045 0.183 0.569 1.016 0.445
Sinapic 0.155 0.102 0.333 0.203 0.155
Chlorogenic ND ND 1.545 0.794 ND
Total 0.385 0.792 6.930 6.765 0.992
ND = not determined
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AuantRfiueandnduliun In1dud walsfiuess Warlaues s uasiuesdn Tnodoulnn&uladifsunon
AMRUTLAzaNINA IIUasF (RN7UIIUAL) NINNIUNTHN G 114‘1mmqﬁmﬁmmew?mﬁmmﬁﬁﬁmhmjuLLﬂT@
=l & 1 = a Y ng// dgl a = a % :/j a ¥ a
Auesmau lalaiuuaziumiualsiunnnndndule Melaiauazinnaasiueaan luduisaetia lndiaes
o dl % [~ i/d' o o a al a o’/’ = 1 v a a =
fu WeasanduladlunalindrAyaeslszmalnauaznitieds anisdaaulnasufiuiBunudaniudiay
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NNANBNNTNERT NTRANET NETINN waznisnansseldlueunam
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