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Abstract. The experiment was conducted to study the tendency of the change of flavonoids content in
pomelo during its growth and development and the characteristics of flavonoids accumulation in different
cultivars Guanximiyou. The dried samples of the exocarp, mesocarp, and pulp of Sanhongmiyou and
Huangjinmiyou were used for measuring the content of total flavonoids. The results showed that the content
of total flavonoids in exocarp decreased first and then increased during growth and development, while the
content in mesocarp did not change obviously. Furthermore, the content in pulp showed a decreasing trend.
The content in exocarp was the highest at the earlystage, while in mesocarp was the highest at the mature
stage of the fruit. The content of total flavonoids in exocarp and pulp of Sanhongmiyou was higher than that
of Huangjinmiyou, total flavonoids content in the exocarp of Sanhongmiyou was similar to Huangjinmiyou
within 150 days after anthesis. In addition, the variation trend of the two cultivars was consistent throughout
the whole growth and development.

1. Introduction
Pomelo is an evergreen fruit tree of Rutaceae, also
known as Xiangluan, Huluan, Citrus Maxima and so on,
which is mainly distributed in Southeast Asia and other
tropical areas [1]. The mesocarp is the main source of
dietary fiber and pectin [2-3]. Therefore, the nature of
exocarp has an important influence on fruit quality.
Guanximiyou is known as medium-level grapefruit or
even citrus fruit [4]. Sanhongmiyou and Huangjinmiyou
are the bud mutation varieties of Guanximiyou, which
have beautiful fruit shape and rich nutrition. Therefore,
they have a good comprehensive performance
[5]
.Flavonoid is an important polyphenol secondary
metabolites in plant [6], generally divided into flavonoids,
flavonols, isoflavones, flavanones, flavanols, and
anthocyanins [7]. Total flavonoids extracted from citrus
fruits may improve the risk of nonalcoholic fatty liver
disease [8]. Therefore, in recent years, flavonoids have
been more and more regarded. Citrus germplasm such as
tangerine, grapefruit, sweet orange and lemon are rich in
flavonoid [9].
As the bud mutation varieties of Guanximiyou, the
study in Sanhongmiyou (short in SH) and
Huangjinmiyou (short in HJ) mainly focused on the
external quality, such as the color of exocarp, fruit type,
storage quality and so on. In this experiment, we
investigated the distribution of total flavonoids in
Guanximiyou varieties and the content characteristics in
different fruit structures. The results provided a basis for
selecting high-quality cultivars and the accumulated
characteristics of flavonoids.

*

2. Materials and methods
2.1. Materials preparation
SH and HJ were grown in Pu jiang, Sichuan Province,
and were used in this study, of which the growth was
strong and the tree shape and vigor was basically
consistent. During the fruit development, five fruits were
selected randomly from the periphery of the canopy.
After the whole fruit was brought back to the laboratory,
it was divided into exocarp, mesocarp, and pulp, which
were then separated and dried. The experiment set 270
treatments, including two Guanximiyou varieties of
exocarp, mesocarp and pulp, and extracted 5 times
during anthesis and set 3 replicates.
2.2. Extraction of phenolic compounds
The pomelo fruit was immediately divided into three
parts: exocarp, mesocarp, and pulp. The fruit was cut into
small pieces and placed in an oven at 40 ℃ until the
moisture content was less than 5%. The dried sample was
sealed after being crushed through 60 mesh sieve, stored
in a dryer for later use. 0.4 g of pomelo sample was
extracted with 8 ml methanol ultrasonic extraction at 50 ℃
for 30 min, then centrifuged at 5000 r · min-1 for 15 min.
The residue was reextracted with 8ml methanol and
mixed with the supernatant. The volume was set to 25 ml.
2.3. Determination of total flavonoids
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Each part of the 0.5 mL extract was placed in a 10ml
centrifuge tube, and 0.7ml of distilled water was added,
mixed with 0.2ml 5% NaNO2, and was set for 5 min.
After mixing, 0.2 ml 10% Al(NO3)3 was added and
shaken, then stood for 6 min. Then, 2mL 1mol · L-1
NaOH was added. After shaking, 1.4ml distilled water
was added and the volume was fixed to 5mL. The
standard curve was made with rutin as the standard
sample, and the total flavonoids content was expressed
by rutin equivalent RE.

content of total flavonoids in exocarp of SH was the
highest on the 90th day after anthesis, and it was nearly
100 mg · L-1 higher than that of the lowest on the 120th
day after anthesis. The content of total flavonoids in HJ
was the highest (332 mg · L-1) on the 60th day afte
anthesis and the lowest (181 mg · L-1) on the 120th day
after anthesis. As shown in Fig 2, the content of total
flavonoids in the mesocarp of SH and HJ fluctuated from
250 mg · L-1 to 350 mg · L-1, and reached the highest
value on the 90th day of anthesis, which was 235 mg · L1
and 253 mg · L-1 respectively. As shown in Fig 3, the
contents of total flavonoids in the pulp of SH and HJ
decreased gradually. The contents of total flavonoids on
the 60th day after anthesis were 711 mg · L-1, 611
mg · L-1 respectively. And the contents of total
flavonoids on the 180th day after anthesis were the
lowest, both were 166 mg · L-1.
The results showed that the content of total
flavonoids in exocarp decreased at first and then
increased during the growth and development, but the
content of total flavonoids in mesocarp did not change
obviously. The content of total flavonoids in pomelo
pulp showed a decreasing trend. The SH’s tendency of
the change in the content of total flavonoids is the same
as HJ’s.

2.4. Data analysis
The test data was analysed with IBM SPSS19.0 software
with P < 0.05 as significant level.

3. Results and analysis

content of total fiavonoids in
exocarp (mg · L-1)

The content of flavonoids in the exocarp, mesocarp, and
pulp of SH and HJ varied from 200 mg · L-1 to 400
mg · L-1 in the whole progress, the content of flavonoids
in the exocarp was the highest at the mature period of
fruit, which were 281 mg · L-1 and 257 mg · L-1
respectively. As shown in Fig 1, the content of total
flavonoids in exocarp of SH and HJ was fluctuant. The
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content of total flavonoids in
mesocarp (mg · L-1)

60

90

400
350

Sanhongmiyou

300

Huangjinmiyou

250
200
150

60

90

120

150

180

days of anthesis (day)
Fig.2 changes of total flavonoids content in mesocarp during growth of SH and HJ
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Fig.3 changes of total flavonoids in pulp of SH and HJ
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