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Methods on The Extraction Quality of Roselle Calyxes

Gomaa, R. B. A.1, and M.M. Rashed Nahed?

ABSTRACT

Effect of packaging materiales, extraction methods and
storage period on some quality of two cultivars of Roselle
calyxes extracts has been studied. Dark red and light red
Roselle calyxes packed in- low density polyethylene
(LDPE) and Glass bottles and stored for eight months at
room temperature. Two methods were carried out for
preparation of Roselle extract from both dark and light
cultivars. Soaking in distilled water or acidic water (2%
citric acid) at different temperatures (5, 20, 60 and 100 °C)
for several periods (1/2 : 24 hrs). The packaging type,
cultivars of Roselle, extraction method soaking
temperature, soaking period and storage period were
highly significant effect for TSS, and anthocyanin, but
there are no significant different in pH value with
packaging type or extraction method. T.S.S. content was
found to be increased by increasing soaking temperature,
soaking period and storage period for both dark and light
cultivars packed in (LDPE and Glass bottles) and soaked in
distilled water or acidic water (2% citric acid). High total
soluble solids content was recorded for dark red cultivar
packed in low density polyethylene (LDPE) and extracted
with acidic water (2% citric acid) at 100 °C for 90 min.The
PH values of Roselle calyxes extract was found to be
depending on soaking temperature, soaking period and
storge time.The pH value of light Roselle calyxes extract
was less than that of dark red Roselle calyxes extract with
all treatments. High decreament in pH value of Roselle
calyxes extract was recorded for light red cultivar packed
in glass bottle and extracted with acidic water (2% citric
acid) at 100 °C for 90 min. Anthocyanin value increased in
Roselle calyxes extracts of both dark and light cultivars
with increasing soaking temperature and soaking period in
both water or acidic water (2% citric acid) but decreased
with increasing storage period.

INTRODUCTION

Roselle (Hibiscus subdariffa L.) is a tropical plant
which belongs to the family Malvaceae. It is an annual
herb cultivated for its leaves, stem, seed and calyxes
(Umerchuruba,1997). Roselle produces red edible
calyxes which primarily can be used for making brilliant
red color jam, jelly, preserve and juice. (Hirunpanish et
al., 2006).

Since the early 1970s, roselle has received great
considerable attention as a potential source of natural
food colorant, pharmaceuticals and cosmetics (Mazza
and Miniati, 1993). Currently, roselle is also claimed as
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a Thai traditional medicine for kidney stones and can be
used as antibacterial and antifungal substances
(Farnworth and Bunyapraphatsara, 1992). chemical and
mineral composition of the calyces of green, red and
dark red roselle were evaluated. There was no
significant difference in crude protein of green(17.9%)
and red (17.4%) coloured roselle calyces. Crude fiber
(11.2%), ascorbic acid (86.5mg/100g) and sodium
(9.5mg/100g) contents of green coloured calyx were
significantly higher than other calyx samples. However,
dark red calyx was significantly higher in ash (6.8%)
and potassium (2320mg/100g) contents than the other
two calyces. Also, there was no significant differences in
calcium, magnesium and zinc contents of red and dark
red coloured roselle calyces. Roselle calyces appeared
to be cheap source of vegetable protein and minerals
therefore its consumption should be encouraged.
Babalola, et al (2000).

The physico-chemical characteristics of Roselle were
studied and it was characterized as a highly acidic fruit
with low sugar content. Succinic acid and oxalic acid
were quantified as two predominant organic acids in
Roselle. Roselle was found to contain higher amount of
ascorbic acid compared to orange and mango( Wong et
al., 2002).

Roselle anthocyanin's can also contribute to benefit
for health as a good source of antioxidants as well as a
natural food colourant.The reactions usually involve
decolorization of the anthocyanin pigments.The rate of
anthocyanin destruction depends on many factors such
as pH, temperature, intermolecular copigmentation,
ascorbic acid, oxygen, etc. The reactions are usually
undesirable in juice processing and long-term product
storage (Al-kahtani and Hassan,1990).

Roselle-fruit flavored drinks were prepared from
dried calyces of Hibiscus sabdariffa. pH decreased
while titratable acidity increased with time for samples
at ambient and refrigeration conditions. While microbial
load of samples at ambient and refrigeration increased
with time, those of samples at freezing condition
decreased. Samples at ambient storage had a shelf-life of
less of than five days while those at refrigeration
condition stored for about a week and the samples at
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freezing condition could store for more than two weeks
(Fasoyiro et al,2005).

The dried calyces/water ratios involved in the
commercial practice ranged between 1:57 and 1:71
(w/v) while the sweetness were found to be colour
intensity, sweetness level and pleasant taste. The
appropriate dried calyces/water ratio for commercial
soborodo production was found to be 1:62 (w/v) while
the extraction period was 30 minutes at a constant
temperature of 100°+2°C. The appropriate sweetness
level was found to be 13% sugar inclusion.(Bold.et
al,2009)

Physical and chemical properties of fresh Roselle
calyxes and optimum conditions for water extraction of
Roselle were studied For dried Roselle calyxes, the
optimum conditions were 1:10 ratio of dried calyxes to
water and the extraction temperature of 50 °C for 30
min. The pH, total acidity and total soluble solids
contents of concentrated dried Roselle extract were
2.89+0.05, 11.96+0.34% as malic acid and 25.07+0.10
oBrix. The total anthocyanin, total phenolic contents and
EC50 were 340.97+0.15 mg/100 g dried Roselle
calyxes, 31.18+ 0.62 mg gallic acid/g and 47.53+0.85
mg/ml (n=9), respectively.(Chumsri,et al,2008).

Therefore, the objective of this work was to: (a)
study the physical and chemical properties two cultivars
of Roselle calyxes (b) Study the effect of packaging
materials [lowdensity polyethylene (LDPE) and glass
bottle] of the quality of the samples. (c) Study the
optimum conditions for water extraction of Roselle, to
prolonging the shelf life and preserving the quality of
both dark and light red Roselle calyxes when stored at
room temperature for eight months.

MATERIALS AND METHODS
Materials
- Source of Roselle calyxes (Hibiscus subdariffa L.):

This investigation was consummated during the two
successive seasons of 2008 and 2009, at the lab in the
Food Technology Dept., Agriculture Research Center, at
Sakha, Kafr EI-Sheikh Governorate, Egypt. Seeds of the
two cultivars of Roselle calyxes (Hibiscus subdariffa
L.), dark red roselle and light red roselle were obtained
from Medicinal and Aromatic Dept., Agriculture
Research Center and sown at the Experimental Farm
Station of Agriculture Research Center, at Sakha , Kafr
El-Sheikh Governorate, Egypt, on May for the two
seasons in rows 60 cm a part at distance of 40 cm
between plants and harvested at November in the two
seasons. Plant samples were cut at 5 cm above soil
surface. After harvesting, fresh dark and light red roselle
calyxes were washed three times with tap water,
removed their seeds and dried in a oven air dryer at 50 °

C for 36 hours to adjust their 11% moisture content of
dried roselle calyxes to determining their physical and
chemical properties of the two cultivars of Roselle
calyxes on zero day .Dried roselle calyxes, divided into
two groups. Groups were randomly assigned to each of
the treatment-combinations. After then three hundred
gram each of two samples [dark and light red roselle
calyxes] were packaged in low density polyethylene
(LDPE). and glass bottles. Packaged roselle samples
were stored at room temperature. Various quality indices
along with subjective evaluation were determined during
storage period up to eight months at room temperature.

- Source of packaging materials:

- low density polyethylene (LDPE thickness 30p). was
donated from Arabic medical packaging company
(Flexpack), Cairo, Egypt.

- Glass bottles are available in the Egyptian local
market.

- Chemicals:

All chemicals materials used were food grade and
were bought from the local market.

Methods
1.Sample preparation:

1.1. After harvesting, fresh dark and light red Roselle
calyxes were washed with tap water three times,
removed the seeds and dried in a oven air dryer at
50C° for 36 hours to obtain 11% moisture content of
dried roselle calyxes to determine the physical and
chemical properties of the two cultivars of Roselle
calyxes on zero day.

1.2. Prior to packaging, Dried Roselle calyxes, divided
into two groups. Groups were randomly assigned to
each of the treatment-combinations. After then three
hundred gram each of two samples [ dark and light
red roselle calyxes] were packed in low density
polyethylene (LDPE). and glass bottles. Packed
Roselle samples were stored at room temperature.
Various quality indices along with subjective
evaluation were determined during storage period up
to eight months at room temperature.

2. Preparation of Roselle extract:

Thirty grams of both dark and light red Roselle were
soaked in 300 ml water or in acidic water with 2%
citric acid as described by Du et al., (1975) at 5, 20,
60 and 100C° for different periods from 30 min. up
to 24 hrs. The produced extracts were kept in
refrigerator till measured.

3. physical and chemical properties.

3.1. Total soluble solids (T.S.S): The percentage of the
average of the two seasons (2008-2009) of the total
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soluble solids content of the two cultivars of Roselle

calyxes was measured by a hand refractometer
according to method out lined in A.O.A.C. (2005)
for all treatments after all storage periods .

3.2. The pH values: The PH values of the two seasons
(2008-2009) of Roselle calyxes extract were
measured by the use bench top pH-meter for all
treatments after all storage periods .

3.3.Total Anthocyanin Content (mg/100g):The
average of the two seasons (2008-2009) of Total
Anthocyanin content of the two cultivars of Roselle
calyxes extract was determined colourimetrically
according to the procedure described by Du and
Francis (1973) for all treatments after all storage
periods .

4. Statistical analysis: Statistical analysis was
conducted using the SPSS Statistical Software
Package (v.11.5). Comparisons among the main
treatment means were made using Tukey's H.S.D at
(P =0.05).

RESULTS AND DISCUSSION

pH value, TSS and Total anthocyanin content (TAC)
are important properties for the quality of Roselle
calyxes extracts. The low pH value and high TSS and
TAC are indicators for the best quality. Various quality
indices along with subjective evaluation were
determined during storage period up to eight months at
room temperature. Two methods were carried out for
preparation of Roselle extract from both dark and light
red cultivars. Soaking in distilled water or acidic water
(2% citric acid) at different temperatures (5, 20, 60 and
100C0) for several periods (1/2 : 24 hrs) and the
following analyses have been carried out for evaluation
of the prepared Roselle extract.

1.Total soluble solids (T.S.S):

Amount of Total soluble solids (TSS) is one of the
indices that are used for controlling the period of
soaking. Data in Table (1) observed that there was
variation between the Total soluble solids of Roselle
calyxes extracts of both dark and light red cultivars
depending on the methods of extraction, packaging
materials, soaking temperature, soaking period and
storage period. The total soluble solids of Roselle
calyxes extract were within the range of 1.8 -4.2 with
soaking in water, while it was 2.2- 4.6 with soaking in
acidic water (2% citric acid) for the two packaging
materials and there was an increases in TSS by using an
acidic water (2% citric acid).

The obtained data showed the correlation between
methods of extraction, packaging materials, soaking
temperature and extended time of soaking with the

amount of TSS. As soaking time extended, the TSS
amount increased in both water or acidic water (2%
citric acid) for the two packaging materials. Moreover,
Roselle calyxes extracts stored in packaged low density
polyethylene (LDPE) gave the highest significant TSS
as compared with Roselle calyxes extracts packed in
glass bottles for the two cultivars .Also, increasing
soaking temperature, significantly increased the TSS.
Moreover, the TSS was clearly increased with soaking
at 100 C° for 30,60 and 90 min especially in the dark red
cultivar.

Soaking at 100 C° for 30 min and packed in (LDPE)
for two months produced only 2.8 and 2.6 T.S.S. for the
dark and light red cultivars, respectively, while soaking
in an acid water with the same treatment produced 3.1
and 3.0 for the dark and light red cultivars, respectively.
These results may be due to the importance of using
an acid water to release more quantities of soluble
substances. Moreover, soaking at high temperature
should eliminate  the  deleterious effect of
microorganisms during the preparation Roselle calyxes
extracts. These results are in agreement with those
obtained by [Chumsri ,et al, 2008 and Bold, et al,
2009].

Higher Total Soluble Solids content was recorded
for dark red cultivar packaged in low density
polyethylene (LDPE) and extracted with acidic water
(2% citric acid) at 100C° for 90 min after 8 months of
storage.

2.The pH values:

pH value is considered the one of the main factors
that limit the acceptability of a given product by
consumers. Data in Table (2) evident that there was a
variation in pH of Roselle calyxes extract of both light
and dark cultivars depending on packaging materials,
soaking methods, e.g. soaking temperature, soaking
period, extraction method and storage period.

As soaking temperature and soaking period
increased from 5 to 100 °C, pH value of extract
decreased for the two packaging materials (LDPE and
glass bottle) and the two extraction methods (water and
water 2% citric acid). However,the decrease in pH value
of extract was higher when used water 2% citric acid
than water. The pH value of light Roselle calyxes extract
was less than that of dark red Roselle calyxes extract
with all Treatments. Such results are confirmed by those
obtaind by Beristain et al., (1994).

Higher decrease in pH value of Roselle calyxes
extract was recorded for the two cultivar and the two
packaging materials and extraction with water and acidic
water 2% citric acid at 100 C° for 90 min from zero day
(control) to the end of storage (after 8 months) of
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Tablel. Effect of packaging materials and extraction method on total soluble solids of dark
and light Roselle calyxes extracts at different temperatures for various soaking time

Extraction method Water Acidic Water ( 2% citric acid)

LDPE glass LDPE glass

Packaging materials . Storage periods(month) 55 Storage periods(month)
? soaking soak-ing E 'g ,E, 'g
§temperfture'pe”°d8§ 2 4 6 8 2 4 6 8 832 4 6 8 2 4 6 8
©) (hr)
1 18 2023 29 32 20 21 26 30 22 24 28 34 36 24 25 29 34
3 20 222530 34 20 22 27 31 22 26 29 34 37 24 27 32 351
5 9 20 212532 37 21 22 30 34 23 26 29 36 37 25 28 34 38
18 23 2327 34 38 20 24 31 35 28 27 31 38 42 29 32 35 39
24 24 232836 38 20 25 33 35 32 28 32 39 43 33 36 39 42
N 18 2024 29 33 18 21 26 30 22 24 28 32 37 23 24 30 32
5 3 22 222633 36 20 23 30 33 26 26 31 37 39 26 30 35 34
é 20 9 23 2427 36 39 21 24 33 35 27 28 32 39 43 28 29 37 39
S 18 25 2529 38 39 22 25 35 36 29 29 33 42 44 30 32 39 40
v 24 27 282939 42 25 26 36 40 31 32 34 43 46 32 33 40 44
§ Y2 23 232628 35 20 23 23 32 26 27 30 32 38 28 27 27 36
60 1 26 283032 38 25 26 30 35 30 32 34 36 41 29 30 34 39
142 27 2834 36 40 25 31 33 36 31 33 38 40 43 32 35 37 40
2 32 3236 40 44 30 33 37 40 36 36 39 44 47 36 38 41 45
2 28 283034 40 23 27 30 36 32 31 34 37 45 33 31 34 40
100 1 33 353438 43 32 30 35 40 37 38 38 42 45 36 35 39 44
12 36 3639 39 45 33 36 36 42 40 39 43 43 48 42 42 41 46
1 18 1820 24 30 18 20 21 27 21 22 24 27 34 23 24 25 31
3 18 1822 26 32 18 20 23 30 22 23 26 29 36 23 25 27 34
5 9 20 212330 33 20 20 26 30 24 2527 34 37 24 24 30 34
18 20 212431 35 20 21 30 32 24 24 29 35 39 24 25 34 36
24 22 222533 36 22 23 31 33 26 27 32 37 40 27 27 34 37
1 18 2022 26 33 20 20 23 30 22 24 27 29 35 24 24 27 34
= 3 20 192330 33 18 20 28 31 24 24 28 34 38 25 25 32 35
é 20 9 20 2124 33 36 20 21 30 33 23 25 28 37 40 25 26 34 37
3 18 23 2226 35 36 22 23 32 33 27 26 30 39 40 27 28 36 37
E 24 25 252636 40 25 25 32 36 29 29 31 40 44 29 29 36 39
2 2 20 202327 33 20 20 23 30 23 24 27 31 36 24 25 27 34

1 22 2327 29 35 22 26 26 32 26 27 30 33 39 26 30 32 36

1%2 25 253133 35 25 30 30 33 28 29 35 37 39 29 34 35 37
2 25 2933 36 40 26 30 33 37 30 32 37 41 44 32 35 38 42

100 12 26 2626 31 38 25 26 28 34 32 30 30 34 42 35 36 38 4.0
1 30 3232 35 40 30 30 32 37 35 36 38 40 45 36 35 40 43

12 34 3536 36 42 35 35 36 40 40 38 40 42 46 42 42 44 46

60

treatments  varites  soaking temperature soaking period  packaging materile extraction method storge time

LSD (0.05) 0.099 0.105 0.117 0.074 0.099 0.117
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Table 2. Effect of packaging materials and extraction method on pH of dark and light
Roselle calyxes extracts at different temperatures for various soaking time

Extraction method Water Acidic Water ( 2% citric acid)
LDPE glass LDPE glass
Storage periods(month)

Packaging materials Storage periods(month)

soaking soaking
temperature. period

©) (hr)

[N}
~
o
e}
[N}
N
o
e}

varites
Control ( zero day)

Control ( zero day)

1 3.72 3.69 3.65 3.62 3.60 3.64 3.61 3.56 3.51 3.70 3.65 3.61 3.58 3.54 3.62 3.601 3.54 3.50
3 3.69 3.67 3.64 3.60 3.60 3.61 3.54 3.50 3.46 3.67 3.64 3.60 3.56 3.56 3.60 3.52 3.50 3.44
9 3.653.64 3.63 3.60 3.57 3.57 3.50 3.44 3.41 3.65 3.61 3.57 3.54 3.51 3.54 3.50 3.43 3.40
18 3.653.61 3.54 3.51 3.503.51 3.47 3.41 3.33 3.643.60 3.53 3.50 3.50 3.50 3.44 3.40 3.31
24 3.63 3.58 3.33 3.31 3.30 3.34 3.18 3.18 3.14 3.63 3.55 3.32 3.30 3.30 3.32 3.18 3.17 3.11
1 3.76 3.74 3.74 3.73 3.71 3.72 3.70 3.65 3.59 3.74 3.73 3.71 3.68 3.64 3.704 3.70 3.63 3.57
3 3.743.72 3.71 3.70 3.70 3.68 3.63 3.60 3.54 3.73 3.70 3.70 3.67 3.62 3.66 3.61 3.60 3.53
20 9 3.733.72 3.70 3.68 3.66 3.66 3.60 3.55 3.46 3.71 3.70 3.67 3.64 3.61 3.65 3.60 3.53 3.44
3.73 3.70 3.67 3.63 3.61 3.51 3.50 3.48 3.42 3.71 3.67 3.64 3.62 3.61 3.50 3.50 3.46 3.40
24 3.71 3.54 3.31 3.30 3.30 3.44 3.32 3.30 3.25 3.70 3.53 3.30 3.30 3.28 3.41 3.30 3.30 3.24

1/2 3.74 3.48 3.44 3.43 3.41 3.48 3.42 3.40 3.40 3.72 3.47 3.42 3.40 3.40 3.46 3.40 3.40 3.38

1 3.66 3.46 3.42 3.41 3.39 3.45 3.41 3.40 3.29 3.64 3.43 3.42 3.40 3.36 3.44 3.40 3.40 3.26

11/2 3.64 3.42 3.40 3.38 3.35 3.41 3.38 3.36 3.28 3.63 3.40 3.40 3.36 3.33 3.40 3.36 3.34 3.25

2 3.583.35 3.33 3.30 3.27 3.36 3.33 3.27 3.26 3.57 3.34 3.32 3.30 3.25 3.34 3.31 3.25 3.22

1/2 3.71 3.50 3.43 3.41 3.40 3.48 3.42 3.40 3.28 3.70 3.50 3.42 3.40 3.40 3.47 3.41 3.40 3.26

100 1 3.66 3.45 3.41 3.40 3.37 3.43 3.40 3.38 3.28 3.65 3.42 3.40 3.40 3.35 3.41 3.40 3.34 3.24
11/2 3.65 3.40 3.30 3.39 3.26 3.40 3.37 3.36 3.24 3.63 3.40 3.31 3.37 3.25 3.40 3.34 3.34 3.20

1 3.553.52 3.48 3.46 3.45 3.51 3.47 3.43 3.39 3.53 351 3.46 3.43 341 351 3.47 3.43 3.39

3 3.48 3.46 3.42 3.39 3.36 3.45 3.41 3.37 3.33 3.46 3.44 3.40 3.37 3.34 345 3.41 3.37 3.33

5 9 3.48 3.47 3.41 3.37 3.33 3.44 3.40 3.36 3.32 3.47 345 3.40 3.34 3.30 341 3.40 3.34 3.30

18 3.46 3.41 3.19 3.17 3.12 3.40 3.19 3.15 3.11 3.44 3.39 3.19 3.15 3.12 3.40 3.19 3.12 3.10

24 3.42 3.36 3.16 3.14 3.09 3.36 3.15 3.14 3.10 3.41 3.34 3.15 3.14 3.07 3.33 3.15 3.12 3.10

1 3.553.51 3.48 3.45 3.41 3.50 3.46 3.42 3.37 3.52 3.51 3.47 3.43 340 350 3.45 3.40 3.35

3 3.513.47 3.43 3.39 3.35 3.45 3.41 3.37 3.33 3.50 3.45 3.42 3.38 3.34 342 340 3.35 3.31
20 9 3.513.47 3.41 3.37 3.32 3.44 3.40 3.35 3.31 3.50 3.44 3.40 3.35 3.31 341 3.40 3.33 3.30
3.50 3.47 3.30 3.28 3.24 3.41 3.18 3.18 3.17 3.48 3.41 3.32 3.26 3.23 3.40 3.17 3.14 3.14
24 3.48 3.36 3.24 3.20 3.18 3.32 3.24 3.16 3.12 3.43 3.35 3.23 3.21 3.16 3.31 3.24 3.126 3.10

1/2 3.69 3.45 3.38 3.34 3.31 3.38 3.11 3.10 3.10 3.68 3.42 3.38 3.30 3.30 3.35 3.10 3.10 3.06

1 3.67 3.36 3.20 3.19 3.18 3.35 3.08 3.06 3.05 3.65 3.35 3.20 3.18 3.16 3.32 3.05 3.05 3.03

11/2 3.64 3.24 3.10 3.10 3.07 3.30 3.11 3.06 3.00 3.63 3.21 3.11 3.10 3.05 3.30 3.10 3.05 3.00

2 3.613.23 3.02 3.00 3.00 3.26 3.04 3.02 3.00 3.61 3.22 3.01 3.00 3.00 3.23 3.04 3.00 3.00

100 1/2 3.68 3.41 3.10 3.11 3.10 3.35 3.11 3.11 3.07 3.66 3.40 3.10 3.10 3.08 3.32 3.10 3.08 3.05
1 3.653.35 3.05 3.04 3.01 3.29 3.04 3.04 3.00 3.64 3.33 3.06 3.04 3.00 3.27 3.04 3.004 3.00

11/2 3.62 3.33 3.02 3.00 3.00 3.30 3.01 3.00 3.00 3.60 3.32 3.04 3.00 3.00 3.24 3.00 3.00 3.00

treatments varites soaking temperature soaking period  packaging materile extraction method storge time
LSD (0.05) 0.085 0.105 0.117 0.074 0.085 0.117

dark red Roselle
=
oo

light red Roselle
=
oo

60
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storage. The pH value of Roselle calyxes extract
decreased from 3.62 and 3.60 to 3.00. Wong, et al.,
(2002) found that the low pH value of the drinks was
due to the acidic nature of the roselle calyces and the
fruits. Roselle is characterised as a highly acidic fruit
rich in organic acids: oxalic, tartaric, malic and succinic.

3. Total Anthocyanin Content:

Roselle calyxes are considered to be one of the
excellent sources of anthocyanin. Data in Table (3)
showed that the anthocyanin value (mg/100g) increased
in Roselle calyxes extracts of both dark and light
cultivars with increasing soaking temperature and
soaking period in both water or acidic water 2% citric
acid and both low density polyethylene or glass bottle.
The results also indicated decrease in anthocyanin
content with increasing storage period.

The effect of soaking temperature on anthocyanin
content (mg/100g) indicated that, as soaking
temperature increased, anthocyanin content increased
for dark cultivar packaged in LDPE and extract in water
at 5C° for one hour recorded 35.35, while recorded
35.35, 35.71 and 35.91 at 20, 60 and 100 C° for one
hour after 8 months of storage, respectively. However,
anthocyanin content increased for light cultivar packed
in LDPE and extract in water at 5C° for one hour. It
recorded 30.14, while recorded 30.34,30.70 and 30.82
at 20, 60 and 100 C° for one hour after 8 months of
storage , respectively.

However, when used acidic water (2% citric acid),
anthocyanin content increased for dark cultivar packed
in LDPE at 5C° for one hour (27.40) while it recorded
28.00,29.00 and 30.26 at 20, 60 and 100 C° for one
hour after 8 months of storage , respectively.
Meanwhile, anthocyanin content increased for light
cultivar packed in LDPE at 5C° for one hour (25.34),
while it 26.00,27.00 and 28.22 at 20, 60 and 100 C° for
one hour after 8 months of storage , respectively.

Results indicate also that anthocyanin content were
affected by methods of extraction water or acidic water
2% citric acid. Adding 2% citric acid to water caused a
decrease in anthocyanin content for dark and light
cultivars at all different used packaging materials,
soaking temperature, soaking period and storage period
. These results may be due to adding citric acid caused
degradation compounds produced in these reactions and
are probably quite complex. These results are in
agreement with [Francis,1985and Hirunpanish et al.,
2006] who reported that antioxidant activity did not
have direct correlation with the amount of total
anthocyanin and total phenolic contents. It may possibly
be due to not only anthocyanins and phenolic

compounds such as quercitin but other various
constituents such as hibiscus, protocatecuic acid and L-
ascorbic acid also found in Roselle calyxes and
contributing to Roselle antioxidant activity.

The results in Table (3) indicate also that as soaking
period increased from hour to 24 hours, anthocyanin
content increased, at 20C° for one hour. Anthocyanin
value recorded 32.98, while after 24 h.it recorded 34.22
with dark cultivar packaged in LDPE and extracted in
water after 2 months of storage. However, with light
cultivar anthocyanin value recorded 31.17 and 33.75,
respectively at the same treatments. anthocyanin value
ranged between 36.49 -27.00 for dark cultivar ,while for
light cultivar it ranged between 34.43 - 24.00.
Anthocyanin value for light cultivar were lower than the
dark cultivar. Similar results were reported by [Sato et
al., 1991and Chumsri.et al,2008].

4. analyses of variance

Summarizes the results of the analyses of variance
and mean values of number of total soluble solids
(TSS), pH and anthocyanin of two Roselle cultivars
extract as affected by packaging materials, extraction
method, soaking temperature, soaking period and
storage period are shown in Table (4).

Refereeing to the influence of Roselle cultivars, the
data clearly showed that Dark Roselle calyxes extract
recorded the higher singnificant ( 3.15 %, 3.51 and
30.33 mg/100g respectively) than light Roselle calyxes
extract (2.92%, 3.31 and 28.46 mg/100g respectivly)
for TSS, pH and anthocyanin.

For the packaging materials effect, data in table (4)
included that the packaging type had the highest
significant effects for TSS, and anthocyanin, but there
are not significant differences with pH. LDPE recorded
the highest number than glass bottles for TSS, pH and
anthocyanin. The extraction method were highly
significant for TSS and anthocyanin, but there are no
significant difference with pH. Extraction with Water
recorded the highest value as 3.418 and 29.954 for pH
and anthocyanin, respectively. While, the extraction
with acidic water 2%citric acid recorded the highest
value as 3.257 for TSS.

Also, it is noticed that for total soluble solids, pH
and anthocyanin, the main factors; e.g soaking
temperature, soaking period and storage period were
highly significant.

CONCLUSION
1. Dark red cultivar were higher in pH and Anthocyanin
value while nearly to light red cultivar in total
soluble solids content.
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Table 3. Effect of packaging materials and extraction method on anthocyanin of dark and
light Roselle petals extracts at different temperatures for various soaking time

Extraction method Water
LDPE glass LDPE glass
Packaging material3 Storage periods(month) Storage periods(month)
§ soaking soaking % ’%
‘'S temperature. period S © S ©
o = 9o 2 4 6 8 2 4 6 8 & o 2 4 6 8 2 4 6 8
> ) (0 g § £
1 3315 3290 32.71 32.18 35.35 28.87 28.00 27.7627.62 31.2728.64 2823 27.82 27.40 28.34 28.03 27.42 27.00
3 3327 33.00 32.87 32.46 35.46 29.20 29.12 28.98 28.00 31.13 28.88 28.45 2822 27.83 2858 28.15 28.00 27.42
5 9 3330 33.12 33.00 32.67 35.50 30.36 29..16 29..00 28.35 31.48 29,00 28.78 28,63 28.23 2870 28.38 28.23 28.00
18  33.55 33.39 33.00 32.70 3557 31.56 29.62 29.00 28..43 32.86 29.16 28.89 28.76 28.64 28.86 28.49 28.37 28.24
24 3442 34.0033.28 33.00 3557 31.92 29.77 29.14 28.85 33.23 31.74 20.74 2933 20.05 31.34 20.33 29.00 28.66
° 3321 3298 32.78 32.40 35.35 20.86 29.79 28.75 28.42 31.87 29.00 28.46 28.41 28.00 28.66 28.16 28.00 27.60
5 3 3333 3332 33.26 32.69 35.42 30.40 29.91 29.68 28.80 32.14 20.21 2849 2848 27.88 29.00 28.18 28.08 27.74
é 20 9 3356 33.43 33.35 33.27 35.63 31.55 30.88 29.85 29.20 32.23 30.44 2953 29.23 29.15 30.14 29.13 29.00 28.85
3 18 3367 33.74 33.47 33.42 35.76 31.95 31.94 30.20 29..31 33.44 31.95 2059 29.30 29.22 3155 29.19 29.00 28.44
; 24 3480 34.22 34,00 33.92 35.88 32.41 31.06 31.00 30.11 33.52 32,59 30.91 3061 20.55 3219 30.41 30.21 29.15
_<§ Y2 3370 33.00 32.88 32.42 35.64 31.00 27.05 26.44 26.00 3323 32.00 30.00 29.24 2755 3100 27.00 26.34 26.00
60 1 3423 3327 33.23 3273 35.71 33.31 27.48 27.21 26.14 34.00 3258 31.91 30.64 29.00 3170 27.02 27.00 26.11
1%/2 3474 3413 33.58 33.14 35.71 33.70 20.50 28.42 27.65 34.05 33.44 31.98 3172 3022 3262 28.88 28.21 27.00
2 3487 3481 3431 33.65 35.90 33.84 30.77 29.80 20.32 34.34 33.45 32.94 3244 3146 33.00 30.52 29.43 29.00
Y2 3385 33.16 33.00 32.45 35.77 33.20 28.98 28.76 27.14 34.13 32.77 30.12 29.57 28.00 3L44 2813 28.22 27.00
100 1 34.65 33.40 33.23 32.88 35.91 33.31 29.84 20.11 28.10 34.20 33.37 32.27 31.00 30.26 32.48 28.98 28.87 27.88
1%/2 3499 34.95 34.33 33.89 36.49 34.49 31.98 30.91 29.53 3563 33.70 33.45 32.66 3273 34.73 30.16 29.59 29.00
1 3330 31.10 30.85 30.66 30.14 25.83 25.12 24.72 24.57 29.24 26,60 26.19 2580 25.36 25.50 25.00 24..40 24..00
3 3341 31.24 31.00 30.83 30.41 26.16 25.10 25.00 24.85 29.43 26.84 26.41 26.18 25.80 25.54 25.11 25.00 24.40
5 9 3345 31.30 31.10 31.00 31.62 27.36 26.15 25.60 25.64 29.68 27.00 26.74 26.60 26.19 26.66 26.00 25.21 25.00
18 3352 3151 31.34 31.00 31.65 20.51 27.60 27.00 26..38 30.81 27.12 26,84 26.71 26.60 26.82 2644 26.32 26.20
24 3353 32.40 32.00 31.24 31.00 29.90 27.73 27.10 26..80 31.21 29.70 27.70 27.28 27.00 2750 27.30 27.00 26.62
1 3331 31.17 30.94 30.72 30.34 26.82 26.74 26.66 26.37 29.88 27.00 2641 26.36 26.00 26.62 26.12 26.00 2555
% 3 3340 31.30 31.24 31.12 30.64 27.39 26..90 26.62 26.74 3015 27.20 26.45 2644 2584 27.00 26.14 26.10 25.70
é 20 9 3360 31.52 31.37 31.28 31.20 29.50 27.83 27.41 27.00 31.32 28.40 27.50 27.20 27.10 28.10 27.10 27.00 26.82
3 18 3371 31.63 3150 31.41 31.36 20.91 28.90 28.16 27.46 31.41 29.90 27.55 27.26 27.10 29.51 27.15 27.00 26.40
- 24 3382 33.75 32.20 32.00 31.87 30.37 29.00 29.00 28.05 31.55 30.55 28.90 2856 27.51 30.15 2840 28.17 27.10
E” Y2 3360 31.65 31.00 30.82 30.38 20.00 25.15 24.40 24.00 3127 28.00 26.00 2515 2345 20.00 2500 24.31 24.00
60 1 3366 32.20 31.24 31.20 30.70 31.27 26.44 25.20 24.34 32.00 3054 29.84 28.60 27.00 29.65 26.00 25.00 24.10
1%/2 3370 32.75 32.17 31.55 31.10 3166 27.54 26.40 25.60 32.15 31.40 29.94 2070 2820 30.60 26.85 2620 25.00
2 3394 3289 32.78 32.26 31.61 31.81 28.74 27.83 27.28 32.38 31.40 30.90 30.40 2940 31.00 2850 27.40 27.00
100 Y2 3372 31.90 31.15 31.00 30.41 3116 26.94 26.72 25.10 32.10 30.75 28.10 2755 26.00 2040 2610 26.00 25.00

1 33.88 32.60 31.42 31.18 30.82 31.27 27.80 27.00 26.20 32.24 31.35 30.24 29.00 28.22 30.44 26.95 26.80 25.84

1%/2 3443 32.96 32.74 32.20 31.70 32.44 20.93 28.90 27.50 33.60 3165 31.40 30.60 3000 3220 28.15 27.50 27.00
treatments varites soaking temperature  soaking period packaging materile extraction method storge time

LSD (0.05)  0.768 0.106 0.119 0.075 0.768 0.118
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Table 4. Mean values of total soluble solids, pH and anthocyanin content of two Roselle
cultivars extract as affected by packaging materials, extraction method, soaking
temperature, soaking period and storage period

Treatment total soluble solids pH anthocyanin
Cultivars
Dark 3.150 3.508 30.330
light 2.920 3.312 28.455
Slg ** ** **
LSD (0.05) 0.099 0.085 0.768
packaging materials
LDPE 3.115 3.431 30.786
Glass bottles 2.956 3.389 28.000
Sig. *x ns **
LSD (0.05) 0.074 0.074 0.075
extraction method
Water 2.814 3.418 29.954
Acidic water (2%citric acid) 3.257 3.402 28.830
Sig. *x ns *x
LSD (0.05) 0.099 0.085 0.768
soaking temperature (C°)
5 2.739 3.440 28.023
20 2.920 3.436 29.969
60 3.120 3.340 30.320
100 3.610 3.326 29.476
Slg ** ** **%
LSD (0.05) 0.105 0.105 0.106
soaking period ( hr)
1 2.66 3.48 28.48
3 2.82 3.48 29.53
9 3.01 3.39 30.23
18 3.27 3.24 30.23
24 3.82 3.32 31.13
Slg ** ** **%
LSD (0.05) 0.117 0.117 0.119
storage time (month)
0 2.590 3.614 32.365
2 2.626 3.458 30.702
4 2.863 3.357 28.630
6 3.344 3.329 28.610
8 3.754 3.291 26.655
Slg ** ** **%
LSD (0.05) 0.117 0.117 0.119
2. The packaging type, cultivars of Roselle , extraction 4. The pH value of light roselle calyxes extract was less
method soaking temperature, soaking period and than that in dark red roselle calyxes extract for all
storge time were highly significant effect for TSS, treatments.
and anthocyanin, but there are no significant 5 Anthocyanin value increased in roselle calyxes
difference in pH value with packaging type or extracts of both dark and light cultivars with
extraction method. increasing soaking temperature and soaking period
3. Higher total soluble solids content was recorded for in both water or acidic water (2% citric acid) with
dark redcultivar packaged in low density used two packaging materiales and decreased with
polyethylene (LDPE) and extracted with acidic increasing storge period

water (2% citric acid) at 100C° for 90 min
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