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Abstract

Noni (Morinda citrifolia L.) is one of the most important fruit which was widely used for its health
restorative properties. It has been used an herbal medicine in various ailments. This fruit is considered a
natural antioxidant. It can prevent cancer, heart disease, diabetes, cognitive dysfunction, hypertension
etc., and maintain overall good health. Over the years, its popularity has been diminished due to
unpleasant smell from the ripened fruit. There is limited study mentioning to processing of this
functional fruit. Therefore we explored a wine fermentation from noni fruit by focusing on the effect of
different variables such as sugar supplementation, yeast ratio inculation, fermentation time and
temperature in the primary fermentation, and fermentation time and temperature in the secondary
fermentation to noni wine quality (%v/v alcohol; g/l acidity; °Brix residual sugar; sensory score). Our
results proved that the primary fermentation should be conducted with 15% sugar supplementation,
0.15% Sacchromyces cerevisiae at temperature 29.0°C in 10 days. The secondary fermentation was
adequate in 9.5°C for 3 weeks to get a pleasant flavor and aroma. Noni wine also evaluated the
antioxidant capacity and total phenolic content. Noni wine could be considered as a good source of
antioxidants and phenolics ideal for daily healthy consumption.
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Introduction

Noni (Morinda citrifolia L.) is a tropical and
subtropical plant widely grown in the
Vietnam. A yellowish-white ovoid lumpy
bodied fruit approximately 12 cm in size
composed of numerous, fused ripened ovaries
each separate from white flower. The unripe
fruit is dark green in color and the ripe fruit
releases a strong butyric acid like decayed
smell. The pulp is juicy and bitter, light dull
yellowish white, gelatinous when the fruit is
ripped. Noni juice is prepared from ripe Noni
fruit which is having unpleasant odour and
bitter taste [1].Morinda citrifolia (Rubiaceae)
1s an evergreen shrub whose ripe fruit has a
strong butyric acid smell and flavor [2].

Octanoic acid and hexanoic acid were the
major volatile acids, while malic acid,
malonic acid and fumaric acid were the main
non-volatile acids [3]. The unpleasant odor of
M. citrifolia extract was reported to have
been contributed by medium chain fatty acids
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such as capric, caproic and caprylic acids [4].
The fruit contains hydrophilic compounds
like carbohydrates, proteins, minerals,
vitamins and small amount of fat. The major
micronutrients in noni (Morinda citrifolia L.)
have been identified are phenolic acid,
organic acid and alkaloids [5].Biological
compounds such as glycosides,
polysaccharides, iridoids, alkaloids, lignans,
trisaccharide fatty acid esters,
anthraquinones, scopoletin, morindin,
vitamins, and minerals have been isolated
from noni fruits, roots, and leaves [6,7].
Mostly Morinda citrifolia is consumed in the
form of juice.

Sometimes people are also preferred to take
Morinda citrifolia in the form of capsules
which contains dehydrated Morinda citrifolia
fruit [8]. The products obtained from the
different parts of M. citrifolia plant wviz.
leaves, fruits, roots and barks are available
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in the market as Noni juice, capsule, powder,
Noni concentrates, and also tea in the market
[1]. It has been used as a therapeutic remedy

to various diseases as tumorous,
anthelminthic, analgesic, viral, fungal,
cardiovascular, hypotensive disorders. It

even demonstrates beneficial consequences in
the conditions like skin diseases, respiratory
infections, gastritis, menstrual, diabetes and
venereal diseases [8, 9].In afflictions like
burns, headaches, arthritis, wounds and
many more skin infections Morinda citrifolia
fruit is proved very beneficial [10].

This fruit is considered a natural antioxidant
and the daily consumption of its juice helps
the immune system and increases the cells
capacity of absorption [11]. An additive of
herbal feed prepared from Morinda citrifolia
fruit elevated the production and ameliorate
the quality of egg Japanese quail [12]. Lactic
acid bacteria such as Lactobacillus plantrum,
lactobacillus casei, and Bifidobacterium
longumare used in manufacturing probiotic
Morinda citrifolia juice, always assessing a
probability of Morinda citrifolia as raw
substrate for manufacturing [13].

Adriana Bramorski et al [14]. Determined
the total polyphenol content (TPC) and
antioxidant capacity of a juice
commercialized as noni juice. Commercial
noni juice presented higher values of TPC
(91.90 mg of gallic acid/100 mL juice) and
antioxidant activity (5.85 mmol/L) compared
to its 5% diluted constituents. Currently, it
has been considered the supplement of low
calorie most important negotiated in the
international market [15].

A study was carried out to observe the
fermentation process for noni (Morinda
citrifolia  L.) extract by Saccharomyces
cerevisiae [16]. Behavior of polyphenol
content and antioxidant activity of noni wine
(Morinda citrifolia L.) during alcoholic
fermentation was examined [17].
Nascimento, L.C.S. et al [18].Evaluated the
chemical composition, nutritional properties
and antioxidant capacity of noni’s pulp and
seeds.

Noni is an underutilized fruit crop and still
now there is very limited research available
regarding to processing of this fruit into
value added product. Therefore, we utilized
this fruit as subtrate for wine fermentation.
We focused on the effect of different technical
variables such as sugar supplementation,
yeast ratio inculation, fermentation time and
temperature in the primary fermentation,
and fermentation time and temperature in
the secondary fermentation to noni wine
quality

Material & Method
Material

Ripen noni fruits were naturally collected
from Can Tho city, Vietnam. After
harvesting, they must be conveyed to
laboratory within 8 hours for experiments.
Apart from collecting noni, we also used
other materials such as sugar, yeast
(Saccharomyces cerevisae). Lab utensils and
equipments included weight balance,
refractometer, pH meter, ethanol meter,
thermometer, water bath, buret, erlenmeyer
flask, glassware.

Figure 1: Noni (Morinda citrifolia L.)

Research Method

Effect of Sugar Supplementation in the
Primary Fermentation
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Noni fruits were set layer by layer with sugar
in different sugar supplementation (5%, 10%,
15%, 20%).The primary fermentation was
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conducted at ambient temperature (28°C) in
15 days with 0.05%  Saccharomyces
cerevisiae. Periodically (5 days) we took the
wort to analyze alcohol content (% v/v),
acidity (g/l), residual sugar (°Brix), and
sensory score.

Effect of Yeast Ratio Inculation in the
Primary Fermentation

Noni fruits were set layer by layer with sugar
(15%). The primary fermentation was
conducted at ambient temperature (28°C) in
15 days with Saccharomyces cerevisiae at
different ratio (0.05%, 0.1%, 0.15%, and
0.2%).

Periodically (5 days) we took the wort to
analyze alcohol content (% v/v), acidity (g/1),
residual sugar (°Brix), and sensory score

Effect of Fermentation Time and
Temperature in the Primary
Fermentation

Noni fruits were set layer by layer with sugar
(15%). The primary fermentation was
conducted by Saccharomyces cerevisiae
(0.15%) at different temperature (28.0°C,
28.5°C, 29.0°C, 29.5°C) by setting erlenmeyer
flasks in water bath in 15 days. Periodically
(5 days) we took the wort to analyze alcohol
content (% v/v), acidity (g/l), residual sugar
(°Brix), sensory score.

Effect of Fermentation Time and
Temperature in the Secondary
Fermentation

After completing the primary fermentation of
noni fruits with supplementation of sugar
(15%), Saccharomyces cerevisiae (0.15%),
fermentation temperature (29.0°C) in 12
days; the wort should come to the secondary
fermentation step by keeping noni wort at
different temperature (9.0°C, 9.5°C, 10.0°C,
10.5°C) by different time (1, 2, 3, 4 weeks) to
mild the noni wine quality. Weekly, noni
wine would be monitored the sensory score.

Antioxidant Capacity and Total
Phenolics Contents in Noni Wine

Noni wine quality was aslo evaluated on
antioxidant capacity and total phenolic
content. An antioxidant capacity was
determined by DPPH (uM TE/g) and FRAPS
(uM TE/g).

Total phenolics content was also examined by
TPC (mg GAE/g).

Physico-chemical and Sensory
Measurement

Alcohol content (%v/v) was analyzed by gas
chromatography [19]. Acidity (g/l) was
determined by using 5 ml of sample and
titrated with 0.1N NaOH with
phenolphthalein as indicator [20]. Residual
sugar (°Brix) was analyzed by refractometer.
Sensory score was performed by panelist of
15 members based on the Hedonic 9 points.

DPPH assay followed according to Rufino et
al. (2010). The analysis of FRAP was
performed according to Thaipong et al.
(2006). Was determined using the Folin-
Ciocalteu reagent [21].

Statistical Analysis

Data were statistically summarized by
Statgraphics Centurion XVI.

Result & Discussion

Effect of Sugar Supplementation in the
Primary Fermentation

Noni fruits were set layer by layer with sugar
in different sugar supplementation (5%, 10%,
15%, 20%).The primary fermentation was
conducted at ambient temperature (28°C) in
15 days with 0.05% Saccharomyces
cerevisiae.

Periodically (5 days) we took the wort to
analyze alcohol content (% v/v), acidity (g/1),
residual sugar (°Brix), sensory score. Results
were clearly presented in table 1-4. It’s
obviously noted that 15% sugar
supplementation was optimal for noni wort.

Table 1: Effect of sugar supplementation (%) to alcohol content (% v/v) of noni wort

Alcohol content (% v/v)
Primary 5% sugar 10% sugar 15% sugar 20% sugar
fermentation
time (day)
5 1.63+0.04¢ 2.84+0.032b 3.47+0.042 2.16+0.02P
10 1.94+0.01¢ 3.07+0.022b 3.85+0.012 2.35+0.05P
15 2.00£0.03¢ 3.104£0.022b 3.91+0.022 2.38+0.03P
Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between
them was not significant (a = 5%)
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Table 2: Effect of sugar supplementation (%) to acidity (g/l1) of noni wort

Acidity (g/)
Primary 5% sugar 10% sugar 15% sugar 20% sugar
fermentation
time (day)
5 2.19+0.03P 2.44+0.022b 2.63+0.042 2.35+0.01ab
10 2.32+0.01P 2.62+0.042b 2.75+0.012 2.47+0.022b
15 2.36+0.02b 2.65+0.03ab 2.77+0.022 2.50+0.043b

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the
difference between them was not significant (a = 5%)

Table 3: Effect of sugar supplementation (%) to residual sugar (°Brix) of noni wort

Residual sugar (°Brix)
Primary 5% sugar 10% sugar 15% sugar 20% sugar
fermentation
time (day)
5 1.02+0.014 2.27+0.03¢ 3.69+0.02b 8.75+0.052
10 0.84+0.034 2.04+0.01¢ 3.26+0.05P 8.28+0.032
15 0.80+0.024 1.99+0.03¢ 3.20+0.01P 8.25+0.012

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the
difference between them was not significant (a = 5%)

Table 4: Effect of sugar supplementation (%) to sensory score of noni wort

Sensory score
Primary 5% sugar 10% sugar 15% sugar 20% sugar
fermentation
time (day)
5 4.59+0.04¢ 6.40+0.01P 7.38+0.062 5.28+0.01bc
10 5.38+0.07¢ 6.79+0.03P 7.82+0.022 5.94+0.03bc
15 5.41+£0.03¢ 6.84+0.02P 7.87+0.052 6.03+0.02"c

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the
difference between them was not significant (a = 5%)

concentration were found to be significant

Fermented fruit extract contain
micronutrients, non-volatile and volatile
components, ketones, lactones, beta-

carotenoids, terpenoids, proxeronine [22]. A
study was carried out to observe the
fermentation process for noni (Morinda
citrifolia  L.) extract by Saccharomyces
cerevisiae. The M. citrifolia extract was
fermented with different combination of
substrate concentration (40, 50, 60, 70 and
80%) (w/v).Titratable acidity and total
polyphenol content, the effects of substrate
concentration was significant. For total

[16].

Effect of Yeast Ratio Inculation in the
Primary Fermentation

Noni fruits were set layer by layer with sugar
(15%). The primary fermentation was
conducted at ambient temperature (28°C) in
15 days with Saccharomyces cerevisiae at
different ratio (0.05%, 0.1%, 0.15%,
0.2%).Periodically (5 days) we took the wort
to analyze alcohol content (% v/v), acidity
(g/]), residual sugar (°Brix), sensory score.

soluble solids, the effects of substrate Results were comprehensively noted in Table
5-8.
Table 5: Effect of yeast ratio (%) to alcohol content (%v/v) of noni wort
Alcohol content (%v/v)
Primary 0.05% yeast 0.1% yeast 0.15% yeast 0.2% yeast
fermentation
time (day)

5 3.47+0.04> 4.12+0.032b 5.23+0.042 5.26+0.022

10 3.85+0.01b 4.49+0.022b 5.66+0.012 5.70+0.032
©2009-2019, JGPT. All Rights Reserved 585
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15 3.91+0.02b |

4.54+0.062>

5.71+0.022 | 5.74+0.02a

them was not significant (a = 5%)

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between

Table 6: Effect of yeast ratio (%) to acidity (g/l) of noni wort

Acidity (g/1)
Primary fermentation 0.05% yeast 0.1% yeast 0.15% yeast 0.2% yeast
time (day)
5 2.63+0.04P 2.75+0.032b 2.85+0.032 2.87+0.012
10 2.75+0.01P 2.88+0.042b 2.97+0.042 3.00+0.022
15 2.77+0.02P 2.91+0.022b 3.00+0.052 3.04+0.04=

them was not significant (a = 5%)

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between

Table 7: Effect of yeast ratio (%) to residual sugar (°Brix) of noni wort

Residual sugar (°Brix)
Primary fermentation 0.05% yeast 0.1% yeast 0.15% yeast 0.2% yeast
time (day)
5 3.69+0.022 2.71+0.04P 2.04+0.05¢ 1.98+0.03¢
10 3.26+0.052 2.47+0.02P 1.82+0.01¢ 1.79+£0.04¢
15 3.20+0.012 2.40+0.05P 1.78+0.03¢ 1.75+0.06¢

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between
them was not significant (a = 5%)

Table 8: Effect of yeast ratio (%) to sensory score of noni wort

Sensory score
Primary fermentation time 0.05% 0.1% yeast 0.15% yeast 0.2% yeast
(day) yeast
5 7.38+0.06P 7.79+0.042b 8.13+0.012 8.15+0.062
10 7.82+0.02b 8.02+0.053b 8.39+0.052 8.42+0.022
15 7.87+0.05P 8.05+0.022P 8.42+0.022 8.46+0.042

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them

was not significant (a = 5%)

A study was carried out to observe the

fermentation process for noni (Morinda
citrifolia  L.)Extract by Saccharomyces
cerevisiae. The M. citrifolia extract was

fermented with different inoculum size (0,
1.5, 3, 45 and 6%) (v/v).The effect of
inoculum size was found to be signifcant for
turbidity. For total soluble solids, the effect of
inoculum size was found to be significant
[16].

Effect of Fermentation Time and
Temperature in the Primary
Fermentation

Noni fruits were set layer by layer with sugar
(15%). The primary fermentation was
conducted by Saccharomyces cerevisiae
(0.15%) at different temperature (28.0°C,
28.5°C, 29.0°C, 29.5°C) by setting erlenmeyer
flasks in water bath in 15 days. Periodically
(5 days) we took the wort to analyze alcohol
content (% v/v), acidity (g/l), residual sugar
(°Brix), sensory score. Results were depicted
in table 9-12.

Table 9: Effect fermentation temperature (°C) to alcohol content (%v/v) of noni wort

Alcohol content (%v/v)
Primary fermentation 28.0°C 28.5°C 29.0°C 29.5°C
time (day)
5 5.23+0.04¢ 5.88+0.03P 6.06+0.022 5.94+0.042b
10 5.66+0.01¢ 5.97+0.02b 6.24+0.042 6.11+0.052b
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15 5.71+0.02¢

6.02+0.01b

6.27+0.052 6.15+0.022>

them was not significant (a = 5%)

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between

Table 10: Effect fermentation temperature (°C) to acidity (g/l) of noni wort

Acidity (g/l)
Primary 28.0°C 28.5°C 29.0°C 29.5°C
fermentation
time (day)
5 2.85+0.03¢ 2.98+0.03P 3.09+0.022 3.03+0.05ab
10 2.97+0.04¢ 3.02+0.04b 3.21+0.042 3.09+0.03ab
15 3.00+0.05¢ 3.05+0.01b 3.25+0.062 3.11+0.042ab

them was not significant (a = 5%)

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between

Table 11: Effect fermentation temperature (°C) to residual sugar (°Brix) of noni wort

Residual sugar (°Brix)
Primary 28.0°C 28.5°C 29.0°C 29.5°C
fermentation time
(day)
5 2.04+0.052 1.61+0.02P 1.33+£0.04¢ 1.42+0.01b¢
10 1.82+0.012 1.31+0.05P 1.04+0.02¢ 1.25+0.04b¢
15 1.78+0.032 1.27+0.03b 0.99+0.05¢ 1.12+0.03bc

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them

was not significant (a = 5%)

Table 12: Effect fermentation temperature (°C) to sensory score of noni wort

Sensory score
Primary fermentation time (day) 28.0°C 28.5°C 29.0°C 29.5°C
5 8.13+0.01¢ 8.28+0.04P 8.43+0.012 8.36+0.052b
10 8.39+0.05¢ 8.68+0.05P 8.85+0.032 8.73+0.022b
15 8.42+0.02¢ 8.72+0.01 8.89+0.062 8.81+0.032P

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them

was not significant (a = 5%)

A study was carried out to observe the
fermentation process for noni (Morinda
citrifolia  L.)Extract by Saccharomyces
cerevisiae. The M. citrifolia extract was
fermented with different temperature (30,
33.5, 37, 40.5 and 440C) and fermentation
time (0, 1.5, 3, 4.5 and 6 days). For pH,
fermentation time was found to be not
significant, while for titratable acidity and
total polyphenol content, the effects of
fermentation time was significant.
Temperature level was found to be signifcant
for turbidity [16].

Effect of Fermentation Time and
Temperature in the Secondary
Fermentation

After completing the primary fermentation of
noni fruits with supplementation of sugar
(15%), Saccharomyces cerevisiae (0.15%),
fermentation temperature (29.0°C) in 10
days; the wort should come to the secondary
fermentation step by keeping noni wort at
different temperature (9.0°C, 9.5°C, 10.0°C,
10.5°C) by different time (1, 2, 3, 4 weeks) to
mild the noni wine quality. Weekly, noni
wine would be monitored the sensory score.

Table 13: Effect secondary fermentation to sensory score of noni wort

Sensory score
Secondary 9.0°C 9.5°C 10.0°C 10.5°C
fermentation time
(week)
1 8.92+0.012b 8.97+0.032 8.85+0.02P 8.85+0.02P
2 8.94:+0.032b 8.98+0.012 8.85+0.02P 8.85+0.02P
3 8.96:+0.042b 8.98+0.012 8.86+0.03P 8.85+0.02b
4 8.96+0.042b 8.99+0.042 8.89+0.01P 8.86+0.03¢

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them

was not significant (a = 5%)
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Micronutrients, non-volatile and volatile
components, ketones, lactones, beta-
carotenoids, terpenoids, pro-xeronine occur in
fermented fruit extract [22]. The organic
acids present are cupric and caprylicacids
[23]. In processing and storage, light,
temperature, and oxygen can promote
undesirable chemical reactions that can
reduce the health benefits of noni products to
consumers [24].

Antioxidant Capacity and Total

Phenolics Contents in Noni Wine

Noni wine quality was aslo evaluated on
antioxidant capacity and total phenolics
contents. Antioxidant capacities were
determined by DPPH (uM TE/g) and FRAP
(uM TE/g). Total phenolics content was also
examined by TPC (mg GAE/g). Results were
expressed in Table 13.

Table 13: Antioxidant capacity and total phenolic content in noni wine

Parameter DPPH (uM TE/g)

FRAP (uM TE/g) TPC (mg GAE/g)

Value 428.59+1.25

37.36+0.18 83.46+0.23

Note: the values were expressed as the mean of three repetitions

Accodring to J. Yang et al [24].The fresh juice
of noni (Morinda citrifolia L.) possessed free-
radical-scavenging activity (RSA), 1,1-
diphenyl-2-picrylhydrazyl (DPPH), at 140 mg
equivalent ascorbic acid/100 ml and total
phenols at 210 mg gallic acid/100 ml.
Fermentation of noni fruit for 3 months
resulted in a loss of more than 90% of RSA.
Yanine Chan-Blanco et al [25].Demonstrated
the ripening and aging of noni fruits
(Morinda citrifolia L.): microbiological flora
and antioxidant compounds.

At first, fermentation occurred and
populations of molds, yeasts, and mesophilic
bacteria increased significantly. After 2
weeks, microbial growth changed abruptly,
stopping for yeasts, molds, and mesophilic
bacteria, and decreasing suddenly for lactic
bacteria. Analyses of pH, soluble solids,
ethanol, and lactic acid in the fruits
confirmed the microbial analyses, indicating
initial sensitive variations, followed by values
remaining comparatively steady during
aging. Vitamin C and total phenol contents
also remained constant at 300 £+ 60 mg and
50 = 20 mg GAE, respectively, per 100 g of
pulp.

Antioxidant capacity likewise remained
relatively high at 8 = 1.5 pmol Trolox/g.
According to Nascimento, L.C.S. et al. (2018),
pulp of noni fruit showed higher antioxidant
capacity (348.5 uM TE/g when compared to
seeds (61.47 pM TE/g) and skins (294.9 pM
TE/g) when antioxidant capacity was
measured by DPPH. FRAP assays showed
that pulp and seeds presented 38.1 and 34.8
pM  TE/g of antioxidant capacity,

References

1. Mohammad Ali, Mruthunjaya Kenganora,
Santhepete Nanjundaiah Manjula (2016)
Health benefits of Morinda citrifolia (noni):

©2009-2019, JGPT. All Rights Reserved

respectively. They found Pulp presented TPC
(79.6 mg GAE/100g); TPC of 6.09 mg GAE/
100g for noni seeds, Skin presented TPC of
61.8 mg GAE/100g).

Conclusion

Morinda citrifolia (Noni) has been widely
used as an alternative therapy owing to its
potent antioxidant activity and healthy

benefits. It contains many chemical
components Viz. Amino acids,
anthraquinones, fatty acids, flavonoids,

iridoids, lignans, polysaccharides, sterols etc.
along with minerals, vitamins, micro and
macro nutrients which are effective in many
ailments. Literatures prove that Noni is
pharmacologically active and is used in
different forms of cancer, viz. colon,
esophageal, Dbreast, colorectal cancers;
cardiovascular diseases, diabetes, arthritis,
hypertension.

Noni can be found as pasteurized or
fermented juice, powder, capsules and others.
Many people avoid consuming M. citrifolia
because of its odor. We have successfully
utilized noni fruits as substrate for wine
fermentation by investigating different
parameters such as sugar supplementation,
yeast ratio inculation, fermentation time and
temperature in the primary fermentation,
and fermentation time and temperature in
the secondary fermentation to noni wine
quality.These results were important because
they could help wine makers to arrange
proper processing method and storage.

A review. Pharmacognosy dJournal, 8(4):
321-334.

588



https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Chan-Blanco%2C+Yanine

10.

. Yanine

N. P. Minh et. al. | Journal of Global Pharma Technology | 2019]| Vol. 11| Issue 05 (Suppl.) | 582-590

Chan-Blanco, FabriceVaillant,
AnaMercedes Perez, MaxReynes, Jean-
MarcBrillouet, PierreBrat (2006) The noni
fruit (Morinda citrifolia L.): A review of
agricultural research, nutritional and
therapeutic properties. Journal of Food
Composition and Analysis, 19(6-7): 645-
654.

. Jorge A Pino, Eliosbel Marquez, Déborah

Castr (2009) Volatile and non-volatile
acids of noni (Morinda citrifolia L..) fruit.
Journal of the Science of Food and
Agriculture, 89(7): 1247-1249.

. Norma H, Normah A, Ahmad AW, Rohani

MY, Muhammad Gawas M, Sharizan A
(2004) Reducing the smelly compounds
(caproic, caprylic and capric acids) in noni
by treating the juice with activated
charcoal powder. Proceeding of the
National Food Technology Seminar, 125-
129.

. Wang MY, Su C (2001) Cancer preventive

effect of Morinda citrifolia (Noni). Annals
of the New York Academy of Sciences, 952:
161-168.

. Su BN, Pawlus AD, Jung HA, Keller W,

McLaughlin JL, Kinghorn AD (2005)
Chemical constituents of the fruits of
Morinda citrifolia (noni) and their
antioxidant activity. Journal of Natural
Products, 68: 592-595.

Sang S, Liu G, He K, Zhu N, Dong Z,
Zheng Q (2003) New unusual iridoids from
the leaves of Noni (Morinda citrifolia L.)
show inhibitory effect on ultraviolet B-
induced transcriptional activator protein-1
(AP-1) activity. Bioorganic and Medicinal
Chemistry, 11: 2499-2502.

. Hardeep kaur, Nisha Gurjar, Ruth Gill

(2018) The noni fruit (Morinda citrifolia
L.): A systematic review on anticancer
potential and other health beneficial
pharmacological activities. Journal of
Medicinal Plants Studies, 6(2): 86-93.

Ulloa JA, Tapia NTG, Ulloa PR, Ramirez
JCR, Rangel BEU (2014) Effect of soaking
in noni (Morinda citrifolia) juice on the
microbiological and color behavior of
Haden minimally processed mango.
Journal of Food Science and Technology,
52: 3079-3085.

Hirazumi A, Furusawa E, Chou SC,
Hokama Y (1996) Immunomodulation
contributes to the anticancer activity of

©2009-2019, JGPT. All Rights Reserved

11.

12.

13.

14.

15.

16.

17.

18.

Morinda citrifolia (Noni) fruit juice. Proc
West Pharmacol Soc., 39(2): 7-9.

Silva LR da, Pontes CA, Sousa JA de,
Silva E de O (2013) Quality of Noni fruits
(Morinda citrifolia L.) grown in Trairi-CE.
Revista Cubana de Plantas Medicinales,
18(1): 100-108.

Hiwasa T, Arase Y, Chen Z, Kita K,
Umezawa K, Ito H (1999) Stimulation of
ultraviolet-induced apoptosis of human
fibroblast UVr -1 cells by tyrosine kinase
inhibitors. FEBS Lett., 444: 173-176.

Wang CY, Ng CC, Su H, Tzeng WS, Shyu
YT (2009) Probiotic potential of noni juice
fermented with lactic acid bacteria and
bifidobacteria. Int. J. Food Sci. Nutr., 60:
98-106.

Adriana Bramorski, Adriana da Rosa
Cherem, Chaiana Paula Marmentini,
Joseane Torresani, Tatiana Mezadri,

Andréa de Almeida Silva Costa (2010)
Total polyphenol content and antioxidant
activity of commercial noni (Morinda
citrifolia L.) juice and its components.

Brazilian dJournal of Pharmaceutical
Sciences, 46(4): 651-656.

Yashaswini S, Venugopal CK, Hegde RV,
Mokashi AN (2014) Noni: A new medicinal
plant for the tropics. African Journal of
Plant Science, Lagos, 8: 243-247.

Nur Hafza Z, Maskat MY, Liew SL,
Mamot S (2013) Fermentation of Morinda
citrifolia  extract by  Saccharomyces
cerevisiae as affected by substrate
concentration, inoculum  size, and
temperature and fermentation time.
International Food Research dJournal,
20(4): 1889-1894.

Robledo-Pe Karla Buenano Sc, Jimena
Maurtua Mo, Stefania Ramos-Escudero,
Fernando (2017) Behavior of polyphenol
content and antioxidant activity of noni
wine (Morinda citrifolia L.) during
alcoholic fermentation. American Journal
of Food Technology, 12: 144-151.

Nascimento LCS, Rodrigues N da R, Alves
MPC, Sabaa Srur AUO, Barbosa Junior
JL, Barbosa MIMJ (2018) Chemical
characterization, nutritional aspects and
antioxidant capacity of noni (Morinda
citrifolia L) produced in northeastern
Brazil. International Food Research
Journal, 25(2): 870-875.

589


https://www.sciencedirect.com/science/article/pii/S0889157505001195#!
https://www.sciencedirect.com/science/article/pii/S0889157505001195#!
https://www.sciencedirect.com/science/article/pii/S0889157505001195#!
https://www.sciencedirect.com/science/article/pii/S0889157505001195#!
https://www.sciencedirect.com/science/article/pii/S0889157505001195#!
https://www.sciencedirect.com/science/article/pii/S0889157505001195#!
https://www.sciencedirect.com/science/article/pii/S0889157505001195#!
https://www.sciencedirect.com/science/journal/08891575
https://www.sciencedirect.com/science/journal/08891575
https://www.sciencedirect.com/science/journal/08891575/19/6
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Pino%2C+Jorge+A
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=M%C3%A1rquez%2C+Eliosbel
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Castro%2C+D%C3%A9borah
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Castro%2C+D%C3%A9borah

19.

20.

21.

22.

N. P. Minh et. al. | Journal of Global Pharma Technology | 2019]| Vol. 11| Issue 05 (Suppl.) | 582-590

Mei-Ling Wang, Youk-Meng Choong, Nan-
Wei Su and Min-Hsiung Lee (2003) A
rapid method for determination of ethanol
in alcoholic beverages using capillary gas
chromatography. dJournal of Food and
Drug Analysis, 11(2): 133-140.

Cheng LH, Soh CY, Liew SC (2007) The
effects of sonication and carbonation on
guava juice quality. Food Chemistry, 104:
1396-1401.

Shahidi F, Naczk M (1995) Food phenolics
sources, chemistry, effects, and

application. Lancaster Basel: Technomic
Publishing Co., 128.

Heinicke RM (2001) The Xeronine system:
a new cellular mechanism that explains
the health promoting action of Noni and

Bromelain. Direct source publishing,
Orem, Utah.

©2009-2019, JGPT. All Rights Reserved

23.

24.

25.

Dittmar A (1993) Morinda citrifolia L. use
in indigenous Samoan medicine. Journal of
Herbs, Spices and Medicine Plants, 1: 77-
92.

J Yang, R Paulino, S Janke-Stedronsky, F
Abawi  (2007) Free-radical-scavenging
activity and total phenols of noni (Morinda
citrifolia L.) juice and powder in processing
and storage. Food Chemistry, 102: 302-
308.

Yanine Chan-Blanco, Fabrice Vaillant,
Ana M Pérez, Marie-Pierre Belleville, Cira
Zuniga, Pierre Brat (2007) The ripening
and aging of mnoni fruits (Morinda
citrifolia L..): microbiological flora and
antioxidant compounds. Journal of the
Science of Food and Agriculture, 87(9):
1710-1716.

590


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Chan-Blanco%2C+Yanine
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Vaillant%2C+Fabrice
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=P%C3%A9rez%2C+Ana+M
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Belleville%2C+Marie-Pierre
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Z%C3%BA%C3%B1iga%2C+Cira
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Z%C3%BA%C3%B1iga%2C+Cira
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Brat%2C+Pierre

