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ABSTRACT

The non-enzymatic browning is considered as
one of the main problems in guava nectar glass
packaged. So, this work was aimed to minimizing
the non-enzymatic browning by using green tea
extract and L-cysteine. Physico-chemical analysis
of guava juice indicated that the juice yield and
total soluble solids were 75.8% and 9.7% respec-
tively while it contained 95.5 mg/100g ascorbic
acid. The results illustrated that the changes in
color was very low during storage at room tem-
perature for 6months by using these inhibitors. The
statistical analysis of sensory evaluation of guava
nectar bottled in glass treated with green tea ex-
tract and L-cystiene then stored at room tempera-
ture, were extremely analogous to that of cooled
samples without the addition of antibrowning inhibi-
tors in their constituents. On the other hand the
results revealed that the use of 400 ppm of L-
cysteine or 400 ppm of green tea extract minimized
non-enzymatic browning without any undesirable

effect on the sensory properties. Sodium metabi-

sulfite, 50 ppm in addition to 200 ppm of green tea
extract, gave high quality and acceptable guava
nectar. Therefore, the addition of 400 ppm of L-
cysteine or 400 ppm of green tea extracts caused
to reduce non-enzymatic browning in glass bottled
guava nectar.

INTRODUCTION

Guava (Psidium gusjava L.), belonging to the
Myrtaceae family, is a native of tropical fruits pro-
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duced throughout the tropical and sub-tropical ar-
eas (Chopda and Barrett, 2001).

Guava is consumed fresh and/or made into
processed products such as juice, nectar, puree,
jam and jelly, to extend the shelf-life and make the
fruits available throughout the year. (Kashyap et
al 2001). The total quantity of guava fruits pro-
duced in Egypt was 243434 tons obtained from
27892 feddans (Ministry of Agric and Land Rec-
lamation, 2004).

The processed guava products have a lower
ascorbic acid content compared to the fresh fruits
as losses during processing are inevitable because
ascorbic acid is highly heat labile and water solu-
ble in addition to the effect of storage period, oxy-
gen and light (Jagtiani et al 1988).

Since quality is a supreme target in foods and
food products, deterioration must be controlled
during processing storage. In processed guava
nectar, one of the main causes of deterioration is
the non-enzymatic browning, since enzymatic
browning is eliminated by heat treatment during
processing (Brasil et al 1995). The greater num-
bers of browning pigments were found in bottles
than in cans and fewer but more intense browning
pigments were found in cans. Some brown pig-
ments were unstable and diminished or disap-
peared with extended storage time, whereas oth-
ers increased with increasing time (Marshall et a/
1986).

The browning reactions involve caramelization,
ascorbic acid degradation and Maillard reaction
(Clegg, 1964).

Brown pigments formation occurs during the
storage period and is dependent upon many fac-
tors such as soluble solids, ascorbic acid, pH



110 Abd El-Hady; Abd Ei-Wahab and El-Ashwah

value, oxygen level, metal ion, and packaging con-
tainer type and temperature (Karel and Nicker-
son, 1964; Saguy et al 1978; Kacem et al 1987
and Lee and Nagy, 1988). Beside the brown color,
the loss of nutrients and the formation of undesir-
able compounds like furfural and 5-hydroxy methyl
furfural (HMF), caused to unfavorable quality of the
products (Buedo et al 2001 and Koca et al 2003)

The most wide spread agents used for control
of browning are sulphiting agents. Due to adverse
health effects, several studies have been devel-
oped to use non-sulfite antibrowning agents such
as reducing agents (ascorbic acid, glutathione, L-
cysteine), chelating agents (phosphate, EDTA,
enzymes and polyphenolic compounds such as
flavonoids which acts as free radical scavengers
(Sapers and Hicks, 1989; Chu and Juneja, 1997;
Balentine, et al 1997 and Peterson and Tottani,
2005). Some thiol compounds are natural compo-
nents of human diets which can play significant
physiological roles in vivo as nueleophiles and
scavengers of free radicals (Friedman, 1991). The
extent of non-enzymatic browning in serum was
estimated by measuring juice absorbance at 420
nm. The specific brown pigments formed were not
as much concerned as the rate of which they were
formed (Sawamura et al 1991).

Green tea has been considered by the tradi-
tional Chinese medicine as healthful beverage.
Recent studies suggested that green tea may con-
tribute to a reduction in the risk of cardiovascular
diseases and some forms of cancer, as well as to
the promotion of oral health and other physiologi-
cal functions such as anti-hypertensive effect, body
weight control, anti-bacterial and antiviral activity
(Cabrera et al 2006).

Peterson and Tottani (2005) reported that
green tea may be using as a natural anti-browning
component and green tea extracts were able to
inhibit Maillard browning aroma compounds in
mode! food systems. In addition, green tea com-
pounds have been widely studied for health bene-
fits, but little was known about the functionality in
food system. The use of green tea extract as a
food additive to contro! Maillard browning would be
useful to the food industry (Roedig-Penman and
Gordon, 1997).

Schamberager and Labuza (2007) found that
the addition of green tea extracts reduced Maillard
browning associated with fluorescence and color
changes during UHT milk processing.

The objective of this work was to reduce non-
enzymatic browning in guava nectar especially
packed in clear bottled glass by using L-cysteine

and green tea extracts as well as to minimize the
using of sodium metabisulfite.

MATERIALS AND METHODS
Materials

- Baladi white Guava fruits (Psidium guajva L.),
were obtained from the local market, Giza Gov-
ernorate, Egypt. The fruits were at the full ripe
stage.

- Carboxy Methyl Cellulose (CMC), Sodium me-
tabisulfite,

L-cysteine and potassium sorbate (food grade)
were obtained from Aldrich Chemical Co.Ltd,
Gilingham, Dorset-England.

- Green tea and sugar (white sucrose) were also

purchased from the local market.

Methods
Extraction of guava juice

Guava fruits were sorted, washed, cut into
small pieces and mashed in a mincing machine.
The obtained mash was sieved through a fine
screen to separate the seeds and other fibrous
matter then the obtained juice was pasteurized at
90°C for 5 min to inactivate the existing native en-
zymes as reported by Brasil et al (1995).

Preparation of green tea extract

Green tea extracts were done as described by
Peterson and Tottani (2005) as follows: 10grams
of dried green tea were weighed and extracted
overnight in sufficient quantity of absolute ethyl
alcohol. The extract was filtered and evaporated
using rotary evaporator at 40°C. Evaporation was
completely performed until dryness, and then kept
at freezing temperature until used.

Preparation of guava nectar

Guava nectar was prepared, as reported in the
Egyptian Standard No. 1602/2003 Part 2, from
guava juice diluted by water to1:4(guava juice:
water). The sugar was added and mixed until the
total soluble solids of the nectar reached to 12°
Brix. 200, 400 and 600ppm of L-cysteine, green
tea extract and sodium metabisulfite were added to
the formula individually and also as a combination
of sodium metabisulfite with green tea extract at
various concentrations. 0.3% citric acid, 150ppm of
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sodium benzoate (as preservative agent) and
0.5g/L of carboxy methy] cellulose (to maintain the
cloudiness) were also added to the formula, then
homogenized well using homogenizer at full speed
for 3 min.After that nectars were bottled in 200 mi
of sterilized glass bottles, tightly closed then sub-
jected to pasteurization process at 90°C for 1 min.
The bottles were cooled immediately with tap water
and divided into two parts, the first are stored at
room temperature 25+5°C while the second was
refrigerated at 5°C+ 2°C for 6 months.

Analytical methods

- Total soluble solids, pH value, ascorbic acid and

titratable acidity as (citric acid) were determined -

according to the methods of A.O.A.C (1995).

- Alcohol insoluble solids (AIS %) were determined
as described by Ting (1970).

- Tannins content were estimated as mentioned by
Martin and Larry (1977).

- Hydroxyl methyl furfural (HMF) was measured
according to Wong et al (2006).

- Viscosity was measured using Brookfield vis-
cometer at rotation speed of 60 rpm, using spin-
dle No.4 (Asker and Treptow, 1993). ,

- The color changes were estimated by the method
of Hunter (1958) with Hunter colorimeter type
(DP-8000) for the estimation of L, measure the
lightness on a scale ranging from 0 (black) to
100 (white), a denoting greenness when nega-
tive and redness when positive; b denoting blue-
ness when negative and yellowness when posi-
tive.

- Browning index was determined according to the
method of Meydev et al (1977). The juice was
centrifuged at2000rpm for 5min.The supernatant
was decanted and diluted with an equal volume
of 95%ethanol and centrifuged again. The ob-
tained supernatant was filtered through
Whatman No. 1 paper and color measured at
420nm by Jenway 640 5UV/NVIS spectropho-
tometer against 60% aqueous ethanol as blank.

Sensory evaluation

The prepared nectars were evaluated or-
%noleptically according to the method of Lar-
mond (1982). Ten panelists from the staff of Food
Technology Research Institute were asked to
evaluate color, taste and aroma on a10-pont he-
donic scale. The organoleptic data were analyzed
statistically using one way ANOVA procedure of
the SPSS statistical analysis program (SPSS,
1990).

RESULTS AND DISCUSSION
Properties of guava juice

Some important properties of guava juice are il-
lustrated in Table (1). The yield of juice after re-
moving guava seeds and other insoluble materials
was about 75.8% while the T.S.S, titratable acidity,
pH value and ascorblc acid content were 9.7%,
0.56%, 3.86 and 95.5 mg / 100g, respectively.
These results are similar with the findings of Sam-
son (1986) who reported that the guava fruits were
characterized by containing high amount of ascor-
bic acid over1i00 mg/100g at levels far higher than
citrus fruits (orange, lime and grapefruits) 25-50
mg/100g.

Table 1. Some important properties of guava

juice

Parameters Value
Yield : % 75.8
Residual product % 242
TSS % 97
Titratabel acidity (Citric acid %) 0.56
pH value 3.86
Ascorbic acid mg/100g 95.5
Brix/acid ratio 17.32:1
Viscosity (centipoises) 156.9

Quality parameters of guava nectar

Guava nectar produced in glass bottles or cans
has attractive flavor and color with uniform consis-
tency (Jagtiani et a/ 1988).

.- Table (2) shows some quality parameters for
prepared guava nectar. Since thelSS were ad-
justed to 12° Brix.Results indicated that, the pH
value and titratable acidity were 4.18 and 0.235%
respectively where the pH value for guava nectar
was higher than that obtained in guava juice which
may act as lowering the losses of ascorbic acid.
These results may be explained by the opinion of
Berlinet et af (2006) which showed that increasiftg
the pH value from 3.2 to 4.0 in bottled orange juice
significantly reduced the amount of off-flavour (fur-
fural and a-Terpineol) and can protect ascorbic
acid level without increasing the non-enzymatic
browning. The remained amount of ascorbic acid
content (20.54 mg/100g) was found in bottled
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guava nectar after pasteurization. Alcohol insoluble
solids (AIS%) and tannins were 0.89 and 0.08%
respectively and the viscosity reached 200 centi-
poises due to the addition of carboxy methyl cellu-
lose and rising of concentration for prepared nec-
tar. Results also indicated that the Hunter color
parameters, L value (lightness) was 72.75, a value
(redness) was 2.8 and b value (yellowness) was
18.29.

Table 2. Quality parameters of prepared
guava nectar

Parameter Value
TSS (Brix) 12
Titratable acidity % 0.235
pH value 4.18
Ascorbic acid (mg/100g) 20.54
AIS * % 0.89
Tannins % 0.08
Viscosity (centipoises) 200
Browning index at (420 nm) 0.092
HMF( mg/L)** 3.067
Hunter values*** L 72.75
26
18.29

*AIS = Alcohol insoluble solids
“*HMF=Hydroxy methyl furfural
***L=degree of lightness

a= (+) redness to (-) greenness
b= (+) yellowness to (-) blueness

Reduction of non-enzymatic browning during
storage

In processed guava nectar, some factors are
responsible for occurring the non-enzymatic
browning such as Maiilard reaction and ascorbic
acid degradation (Jagtiani et a/ 1988). Color, deg-
radation of ascorbic acid and hydroxymethyl fur-
fural are considered the main changes caused in
non-enzymatic browning (Raynolds, 1965 and
Koca et al 2003). Some trials were carried out by
using L-cysteine and green tea extract at various
concentrations to reduce the non-enzymatic
browning compared to sodium metabisulfite added

trough preparing of guava nectars. As known
about the bottled products that usually stored at
room temperature under normal condition, but in
this investigation the storage at 5°C+2°C in dark-
ness was carried out to indicate the efficiency of
the inhibitors used.

The results of Table (3) reveal that the loss in
ascorbic acid content increased by increasing tha
storage period. The loss rate of ascorbic acid was
higher in the nectar. stored at room temperature
(86.4%) compared to 20.03% in nectar stored
at5°C after 6months of storage.

The aforementioned results indicated that, de-
composition of ascorbic acid was reported to be a
major deteriorative reaction occurring during the
storage of orange juice similar with (Solomon et a/
1995). Marcy et al (1989) observed that the loss
% of ascorbic acid in aseptically packaged orange
drink after 6 months of storage at 15°C was 40 %
and became 75% at 30°C. Furthermore, Satter ot
al (1989) found that the loss of ascorbic acid in
orange drink packaged in clear glass exposed to
incandescent light for 32 days reached 66% com-
pared to 42% in that unexposed to incandescent
light.

The current study indicated that, the HMF is an
intermediate product of the Mailiard reaction,
formed before non-enzymatic browning. HMF
combines with amino compounds to give rise of
browning color. The content of HMF more than 5
mg/L in juices indicates loss of quality (Asker and
Treptow, 1993). Depending upon this fact, the
bottled packaged guava nectar stored at room
temperature (control) became dark brown which
could be considered as the important parameter of
guava nectar quality after 4 months of storage
while, little changes occurred in guava nectar color
after 6 months of storage 5°C+2°C.On the other
hand, gradual incremental of browning index was
observed by increasing the storage time in the
control bottled guava nectar, which was increased
by 108% after 8 months of storage at room tem-
perature compared to 15%increamental after 6
months of storage at 5°C+2°C and with avoiding
the light. These results are in accordance with
those obtained by Harvey et al (1986) they men-
tioned that the storage of aseptic guava puree at
low temperature reduced the color changes and
ascorbic destruction.

Also, same findings were observed for guava
nectar packaged in glass bottles stored at 5°C+2°C
up to 6month of storage by Hunter color measure-
ment.
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Table 3. Effect of storage conditions on the browning rate of the untreated bottled guava nec-

tar during storage

Storage **Loss of HMF Brownin Hunter parameter**
Storage condition period ascorbic (mg/l) index 9
(month) acid% L a b
Ze’f time 0.0 3067 | 0092 | 7275 2.6 | 18.92
At room time
Temperature 2 348 4.014 0314 | 58.56 | 4.16 | 17.42
(25°C£2°C) 4 58.3 5.132 0.582 | 54.68 | 4.98 | 16.85
6 86.4 6.446 0.897 | 42.47 [ 572 | 16.84
+Cold storage 2 8.4 3.129 0.102 | 6882 | 2.86 | 18.27
(o]
(a1 5:2°C) 4 14.7 3.363 0.158 | 64.63 | 2.95 | 18.17
} 6 20.3 3.560 0.206 | 56.17 | 3.21 | 17.87

* avoid from light
** |nitial ascorbic acid content was20.54mg/100g
** HMF=Hydroxy methyl furfural

****L = Lightness a = (+) redness, (-) greenness

Therefore, the brown color in glass packaged
guava nectar can be reduced by storing at low
temperature in addition to avoid the dirct light.

Effect of L-cysteine on reduction of non-
enzymatic browning

Results in Table (4) and Fig (1) represent the
effect of adding 200, 400 and 600 ppm of L-
cysteine on reduction of the browning in glass bot-
tled guava nectar stored up to 6months where, the
increasing loss of ascorbic acid was noticed by
increasing the storage period, but the rate of in-
cremental was decreased by increasing the
amount of adding L-cysteine. The degradation
rates of ascorbic acid after 6months of storage at
room temperature were reduced from 86.4% in the
control to 29.85%, 18.95% and 17.75 % by adding
200, 400 and 600 ppm of L-cysteine respectively.
L-cysteine prevents brown pigment formation by
reaction with quinine intermediates to form stable,
coloress compounds (Sapers and Hicks, 1989).
L-cysteine has been used as an ingredient in
commercial browning inhibition in citrus products,
pear concentrates and milk (Handwerk and
Coleman, 1988; Bolin and Steele, 1987 and
Montgomery, 2006).

The formation of HMF was obviously de-
creased by adding L-cysteine for prepared guava
nectar. Results indicated that, browning was re-
duced by adding L-cysteine to prepared guava

b= (+) yellowness, (-) blueness

nectar where, the adding of L- cysteine caused
higher lightness value (L) and yellowness value (b)
and lower redness value (a) by measuring the
color with Hunter. On the other hand, adding 400
ppm of L-cysteine for prepared nectar considered
the potent reduction of browning in battled guava
nectar. These results are in agreement with Mont-
gomery (2006) and Handwerk and Coleman
(1988).

Effect of green tea extract on reduction of non-
enzymatic browning

Tea is the second most consumed beverage
around the world, after water, for its attractive
aroma and flavor, as well as for its health-related
benefits (Wong et al 2006). Table (4) shows the
influence of green tea extract on the browning rate
in bottled guava nectar. Green tea was effective for
lowering the non —enzymatic browning in guava
nectar stored up to 6months at room temperature.

The loss of ascorbic acid decreased from
86.4% in control to 35.2 %, 22.4 % and 22.1%with
adding 200, 400 and 600 ppm of green tea extract
after 6 months of storage at room temperature
respectively. Green tea, a non fermented tea has
been extensively studied for antioxidant properties
since it contains a large amount of phenolic com-
pounds up to 30% of the dry weight (Price and
Spitzer, 1993).
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Table 4. Effect of using L-cysteine and green tea extract on the rate of non-enzymatic brown-
ing for guava nectar during storage for 6months at room temperature

Stor.age *Loss‘of “HMF | Browning Hunter parameters***
Treatments period | ascorbic% mall index
month acid% g L a b
Zero time 0.00 3.087 0.092 72,78 206 18.29
2 348 4.014 0.314 58.56 4.16 17.42
Control y
4 58.3 5.132 0.582 54.68 498 16.85
6 86.4 6.446 0.897 42.47 5.72 16.84
Zero time 0.00 3.067 0.092 72.75 26 18.29
2 16.45 3.740 0.251 65.78 2.96 19.25
200 ppm
4 22.70 3.885 0.276 59.96 3.18 19.08
6 29.85 3.909 0.298 56.84 3.62 18.72
® Zero time 0.00 3.067 © 0.092 72.75 26 18.29
c
° 2 7.81 3.297 0.214 63.71 2.85 20.35
£ | 400 ppm
3 4 14.05 3.740 0.251 63.14 2.97 19.96
6 18.95 3.868 0.279 62.87 3.17 19.35
Zero time 0.00 3.067 0.092 72.75 26 18.29
2 7.24 3.593 0.213 60.81 3.12 23.11
600 ppm v
4 13.85 3.730 0.246 59.76 3.98 22.16
6 17.75 3.822 0.268 58.85 3.25 21.86
Zero time 0.00 3.067 0.092 73.15 2.55 18.75
2 18.6 3.714 0.213 67.81 3.75 17.85
200 ppm
4 246 3.862 0.283 61.72 3.78 16.42
. 6 35.2 3.997 0.310 58.76 4.05 16.48
g Zero time 0.00 3.067 0.092 73.78 | 243 | 18.82
o 2 12.1 3.507 0.198 67.14 | 2.86 | 18.22
2 400 ppm
s 4 16.7 3.881 0.275 56.72 3.08 17.87
:3’ 6 224 4.006 0.312 60.80 3.43 17.53
Zero time 0.00 3.067 0.092 74.28 2.36 19.25
2 11.8 3.486 0.186 67.92 2.79 18.15
600 ppm
4 16.2 3.693 0.237 64.81 2.98 17.95
6 221 3.772 0.256 61.52 3.25 17.52

* Initial ascorbic acid content was 20.54mg/100g
**HMF=Hydroxy methyl furfural
***L = Lightness a = (+) redness to (-) greenness b= (+) yellowness to (-) blueness
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Wang and Zhou {2004) reported that tea ex-
fract could be used at a level of 150 mg/100g in
bread making without problems in acceptability of
color. '

The browning index was decreased from 0.897
in the control to 0.310, 0.312 and 0.256 by adding
200, 400 and 600 ppm of green tea extract in pre-
pared guava nectar after 6months of storage at
room temperature.

The effect of green tea extract on the color of
guava nectar measured by Hunter lab instrument
led to increase the L value (lightness) than the
control. The results are in agreement with Scham-
berger and Labuza (2007) and Colhan-
Sederstrom and Peterson (2005) who found that,
addition of green tea extracts to raw milk caused a
slight increase in L value.

Fore instance, it can be concluded that the tea
extracts have a higher effect for reduction of non-
enzymatic browning in bottled guava nectar at the
concentration of 400 and 600ppm during storage
up to 6month.

Effect of sodium metabisulfite on reducing the
non-enzymatic browning

Sulfites are highly effective in controlling
browning but they are usually subjected to regula-

tory reaction due to adverse effects on health. Sul-
fites agents are not teratogenic, mutagenic or car-
cinogenic, but a fraction of the public are sensitive
to sulfites and who are susceptible to a unpre-
dictably sever effect of the agents due to acute
allergic reactions (Rocha and De Morais, 2005).

Sulfite treatment levels vary widely depending
upon the application, FDA (1988) proposed the
maximum residual levels of 300 and 2000 ppm to
be permitted in juices and dried fruits.

. Effect of adding 200ppm of sodium metabisul-
fite alone and/or combined with 50,100 and
150ppm green tea extract to prepared bottled
guava nectar on reduction of non- enzymatic
browning are illustrated in Table (5).

Data show that sodium metabisulfite had a
lower effect for reducing the loss of ascorbic acid
compared with using L-cysteine and green tea
extract in prepared guava nectar during 6months
of storage at room temperature as shown in Fig.
(1). However, the efficiency of sodium metabisulfite
was promoted with combined by green tea extract.
The loss of ascorbic acid after 6 months of storage
was decreased from54.28% by using 200 ppm of
sodium metabisulfite alone t028.51% by using50
ppm of sodium metabisulfte combined with 200
ppm of green tea extract.

Annals Agric. Sci., 54(1), 2009



116

Abd El-Hady; Abd El-Wahab and El-Ashwah

Table 5. Effect of addition of sodium metabisulfite with green tea extract on the parameters of
browning in bottled guava nectars during storage at room temperature

Storage Loss of **LMF Browning Hunter parameters***
Treatment period *ascorbic mg/l index
month acid% L a b
Zero time 0.00 3.067 0092 | 7275 | 260 | 18.29
200 ppm Sodium 2 25.87 3.684 0235 | 6217 | 3.16 | 16.35
metabisulfite
4 38.75 4.239 0.386 | 56.70 | 3.54 | 16.87
6 54.28 4377 0.401 4825 | 386 | 13.28
50 ppm Sodium Zero time 0.00 3.067 0092 | 7.015 | 255 | 18.75
metabisulfite 2 18.78 3.593 0213 | 67.81 | 285 | 17.25
+
200 ppm green tea 4 18.72 3.692 0237 | 68.90 | 288 | 19.07
extract 6 28.51 3.881 0282 | 5875 | 3.17 | 19.25
100 ppm Sodium Zero time 0.00 | 3.067 0092 | 73.15 | 255 | 18.745
metabisulfite 2 15.36 3.405 0.168 | 69.71 | 2.76 | 18.42
+
200 ppm green tea 4 20.16 3.350 0198 | 68.12 | 2.86 | 18.83
extract 6 28.42 3.651 0227 | 6505 | 3.01 | 19.78
150 ppm Sodium Zero time 0.00 3.067 0092 | 7315 | 255 | 18.75
metabisulfite 2 14.28 3.422 0172 | 7012 | 2.78 | 18.78
+
200 ppm green tea 4 23.76 3.547 0202 | 69.80 | 2.86 | 19.17
extract 6 30.25 3.699 0236 | 6521 | 298 | 18.96
* Initial ascorbic acid content was20.54mg/100g **  HMF=Hydroxy methyl furfural

** L= Lightness a = (+) redness (-) greenness

HMF and browning index decreased from
4.377 mg/L and 0.401 by 200 ppm of sodium me-
tabisulfite to 3.881 mg/L and 0.282 by using 50
ppm of sodium metabisulfite combined with 200
ppm of green tea extracts respectively. Further-
more, the nectar treated with60 ppm sodium me-
tabisulfte combined with 200 ppm green tea ex-
tracts gave more lightness (L) and less redness (a)
than that of the nectar treated with sodium metabi-
sulfite alone by using Hunter lab. From the previ-
ous results in Table (5) it could be observed that,
the combination between50ppm sodium metabisul-
fite and200ppm green tea extract caused to higher
reduction of non-enzymatic browning than using
each one alone in glass bottled guava nectar.

Organoleptic properties

The effect of addition of L-cysteine, green tea
extracts and the mixture of green tea extract with

b = (+) yellowness (-) blueness

sodium metabisulfite at various concentration on
the sensory properties of bottled guava nectars
after 6 months of storage are shown in Table (6).

Concerning color perception, the samples
treated with 600 ppm of both L-cysteine and green
tea extract indvedually had the highest score,
which were 8.48 for each addition followed by 400
ppm of L-cysteine alone which recorded 8.44.
However, there were no significant differences of
color of nectar treated with 400 and 600ppm L-
cysteine, 400 and 600 ppm green tea extracts and
guava nectar treated with 200ppm green tea ex-
tract combined with 50,100 and 150 ppm sodium
metabisulfite. The taste of guava nectar treated
with both 200 or 400 ppm green tea extract re-
corded the highest leve! for taste. While, the aroma
of guava nectar treated with 200 and400 ppm L-
cysteine and stored at 5°C recorded the highest
level compared with other tested samples.
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Tabie 6. Sensory evaluation of bottled guava nectar treated with various non-enzymatic browning

inhibitors after 6 months of storage

Treatment Color Taste Aroma Overal! .
acceptability
Control 436° | 619" | 6.46° 5.77°
Cold storage (at 5°C) 8.23° | 836" | 865" 8.41"
200 ppm L-cysteine 785° | 853%® | 855° 8.31%®
400 ppm L-cysteine 844° | 848% | 852° 8.48°
600 ppm L-cysteine 848°% | 7.85°% | 790* 8.07°
200 ppm green tea extract 7.77° | 865° | 8.25° 8.22°
400 ppm green tea extract 8.19° | 863* | 837%® 8.39°
800 ppm green tea extract 8.48° 8.17° | 8.00° 8.21°
200 ppm sodium metabisulfite 6.28 © 7.42° 7.71° 7.13°
50 ppm sodium metabisulfite +200 ppm L-cysteine 8.26% | 829" | 846 8.33%
100 ppm sodium metabisulfite +200 ppm L-cysteine 8.28 ° 8.34% | 847%™ 8.36%
150 ppm sodium metabisulfite +200 ppm L-cysteine 8.35° 8.16° | 835% 8.28°

Different letter in each column mean significant difference (P<0.05)

Also from the same data in Table (6), it can be
summerized that the samples treatrd with 400 ppm
of L-cysteine, 400 ppm of tea extract as well as the
samples treated with 50 ppm from sodium metabi-
sulfite in addition to 200 ppm of L-cysteine were
the best accepted samples .High significant differ-
ences were found between the optimal samples
and the others dealing with taste and aroma per-
ception.

Generally, from all data given in this work, it
can be recomonded that L-cysteine and green tea
extract could be used as potential inhibitors with
mentaining other quality attributes.
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