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ABSTRACT

Egyptian radish sterilized seeds were sprouted
for 3 days using tap and saline water NaCl 2000
ppm to study sprout characters, chemical composi-
tion, protein fraction and safety aspects such as
microbiological examinations and biogenic amines
were investigated at 3 days old. The results indi-
cated that sterilized seeds increased sprout growth
compared with non-sterilized. Seeds sprouting
increased in protein content, moister, ash and fi-
bers while carbohydrate, lipid content and energy
decrease in etiolated sprouts. Using saline water
and seeds sterilization for sprouting increased al-
bumin, globulin and glutenin fractionation but de-
creased prolamin compared with sprouts produced
with tap water and without seed sterilization. Us-
ing sterilization by 2% calcium hypochlorite of
seeds before sprouting led to decreasing in total
bacterial count compared with non-sterile seeds
sprouts, the same was in total coliform, total yeast
and total fungi counts. The sprouts product which
washed with saline water was contain total bacte-
rial count less than which washed by tap water. All
sprouts under investigation were free from feacal
coliform and all examined pathogenic microorgan-
ism under investigation like Staph. aureus, B. ce-
reus and Salmonella spp. Use sterilized seeds for
sprouting caused big decrement on biogenic
amines content of radish sprout. Radish sprout
contain biogenic amines but it is lower than previ-
ous ranges, sprouts can be considered a safe food
and germination of seeds either use tap or saline
water.

Key words: sprouted seeds, growth, Chemical
composition, Protein fraction, food safety, patho-
gens, saline water, Biogenic amines.

INTRODUCTION

It is well known that the consumption of plant
based diet, mainly vegetables and whole grains, is
recommended as one of the ways to lower the risk
of human diseases (Cadenas and Packer, 2002).
Sprouts is one valuable but still under-appreciated
dietary supplement which may be considered to be
a functional food and to meet consumer demands,
as well a popular health food both in China and
worldwide (Li et al 2017). Eating the fresh sprouts
is the best way of gaining all of the health benefits
claimed for cruciferous sprouts because only minor
losses in health-promoting components are likely
to occur (Maetinez-Villauenga et al 2008). Radish
(Raphanus sativus) is an edible vegetable, was
used as medicinal foods for variety ailments in
Egyptian folk-medicine long before the pyramids
were built and was famous in ancient Egyptian,
India; China and Rome as well (Abdallah,
2008).Salinization is increasing on a global scale,
decreasing average yields for most major crop
plants. So, salt stress is considered as the major
limiting factors to seed germination and seedling
growth in many places especially in arid and semi-
arid regions (Zivkovic et al 2007). Few studies
have been carried out to investigate the effect of
different concentration of NaCl on sprout germina-
tion and Microbiological quality of seed germina-
tion. To minimize microbial hazards in sprouts, the
Food and Drug Administration (FDA, 1999) asked
the National Advisory Committee on Microbiologi-
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cal Criteria for Foods (NACMCF,1999) to review
the science behind sprout outbreaks and suggest
recommendations to enhance sprout safety Ding
et al. (2013). As an example, FDA cited 20000
ppm calcium hypochlorite for seed disinfection
treatment. It is important to examine the effective-
ness of the different seed disinfection treatments
as one of the control strategies disinfection (FDA,
1999).

The aims of the present research were to eval-
uate Effect of NaCl 2000 ppm (as one of the abiot-
ic stresses) on Radish seed germination of 3 days
old using tap and saline water.

Effect of using tap water and NaCl solution for
3 days on proximate analysis, of seeds sprouting.

Effect of sterilized and non sterilized radish
seeds sprouting using tap water and NaCl solution
for 3 days on the protein fraction.

microbiological quality of seeds germination
using tap water and Nacl solution for 3 days with
sanitized and non sanitized seeds.

Effect of sprouting using saline water and steri-
lized seeds on the content of biogenic amines of 3
days old.

MATERIALS AND METHODS

This study was carried out in Horticulture De-
partment, Faculty of Agriculture, Ain Shams Uni-
versity and the Regional Center for Food and Feed
(RCFF), Agriculture Research Center (ARC),
Egypt in the period 2016-2018.

1- Seed sprout production

Radish (Raphanus sativus), Was obtained from
the crops Research Institute Agriculture Research
center. Calcium hypochlorite 2% and NaCl were
obtained from EI- Gomhoria chemical company,
cairo, Egypt.

Radish, seeds was cleaned to remove broken,
damaged and off-colour grains. Egyptian radish
seed sprout was produced using glass jar method
and collect it after three days from seed soaking,
(for both germinated in tap water and 2000 ppm
NaCl solution, washed and hulled before dried
according to Abdallah (2008). Radish seed and
seed sprouts Samples of harvest tap and saline
water was oven dried at 60°C for 48 h. and ground
in laboratory wiley mill to pass through a 40 mesh
sieve. The ground sample was stored at 5°C until

chemical analysis while fresh sprouts were used
for microbiological examination.

2- Chemical examination of seeds and sprouts

a- Proximate analysis

Proximate analysis moisture, fat, ash, protein
and fiber content of seeds and sprouts are deter-
mined according to AOAC (2012) using subtracting
to determine total carbohydrate. The energy value
was calculated using the method [(9 x fat) + (4 x
carbohydrate) + (4 x protein)] as prescribed by
Chima and Jgyor (2007).

b- Protein fractionation

Protein fractionation of albumin, globulin, glute-
lin and prolamin were analyzed in etiolated radish
sprout at 3 days old with and without seed steri-
lized in tap and saline water 2000 ppm Nacl ac-
cording to Lookhart and Bean (1995).

3- Effect of 2000 ppm Nacl concentration on
radish seeds sprouts production

Radish sprout was produced using glass jar
method and collect it at 3 days from seed soaking
for both germinated in tap water and in 2000 ppm
NaCl solution and sprout were produced without
seed sanitizers.

4- Effect of seeds sanitizing by calcium hypo-
chloride 2% on sprouts production

Radish seeds was soaked in calcium hypchlo-
ride solution 2% for 20-30 min as seed sanitizing
treatment the seeds was drained and rinsed sev-
eral times with tap water to remove sanitizer resid-
ual, then seeds soaking in both tap water and 2000
ppm NaCl solution for germination.

5- Microbiological examinations

Microbiological examinations were carried out
in Regional Center for Food and Feed, Agriculture
Research Center (ARC). Radish seeds sprout
samples examined for its microbiological quality
and safety in, non- sterilized, and sterilized radish
seeds sprout, which washed with tap and saline
water.

Appropriate dilutions prepared from each sam-
ple were used for inoculating different nutrient and
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selective media. The microbial detection applied
were:

5-1. Total bacterial counts

Bacterial counts were estimated on glucose
yeast extract nutrient agar medium (Difco, 1989)
using pouring plate technique. Suitable plates were
counted after incubation at 37°C for 48 hours.

5-2. Coliform and faecal coliform counts

Coliform and faecal coliform counts were esti-
mated on MacConkey agar (Difco 1989) using
pouring plate technique. Suitable plates were
counted after 24 hours at 37°C and 44.5°C for total
coliform and faecal coliform counts, respectively.

5-3. Staphylococcus aureus

The numbers of Staph. aureus was carried out
according to Gouda (2002). The isolation of Staph
aureus based on appears as black, convex, shiny
colonies surrounded by a yellow zone on Vojel
Johnson agar medium. The plates were incubated
at 37°C for 48 hours.

5-4. Bacillus cereus

The numbers of B. cereus were estimated on
egg-yolk polymyxin agar medium according to Kim
and Goepfert (1971). On this medium, presump-
tive B. cereus appears as large pink colonies.

6-5.Salmonella spp.

Twenty-five g of each sample were added to
225 ml of peptone water as pre-enrichment medi-
um and incubated at 37°C for 24 hours. Twenty
five ml from pre-enrichment culture were added to
225 ml of tetrathionate broth (Difco, 1989) as en-
richment medium with incubation at 37°C for 24
hours. After incubation, the culture was streaked
on Difcobrilliant green agar plates and examined
after 18-25 hours (Georgela and Boothroyd,
1965 and Khan and McCaskey, 1973).0n this

medium, presumptive Salmonella appears as pink
colonies surrounded by bright red medium.

5-6. Total yeast and total fungi count

Twenty five gram of the sample were trans-
ferred to a sterile flask and mixed well with 225 ml
of sterile peptone water (0.1%) solution. From
which a serial dilutions were done, 1.0 ml was
transferred with sterile pipettes from each dilution
to a duplicate petri dishes with Rose Bengal chlo-
ramphenicol agar. Spread on the surface using a
bent glass rod. The plates were placed in well ven-
tilated plastic bags and incubated in an upright
position at 25°C for 5-7 days (NMKL, 1995).

6- Biogenic amines determination

Six biogenic amines included histamine, Tyra-
mine, Cadaverine, Spermine, Putresine, Spermi-
dine were extracted and determinates according to
(Frias et al 2007).

7. Statistical analysis

Statistical analysis was employed for each
measured trait by analysis of variance (ANOVA)
using completely randomized design and the mean
were differentiated by LSD 0.05 (Snedcor and
Cochran, 1980).

RESULTS AND DISCUSSION

1- Effect of seed sanitizer and non-sanitizers on
sprout characters

Data in Table (1) showed the effect of both
seed sanitizers soaked in calcium hypo chloride
2% for 20-30 min and non-sanitizers on sprouting
using saline water 2000 ppm and tap water solu-
tion on 3 days old etiolated radish sprouts charac-
ters, sprout length, fresh and dry weight and radi-
cal hypocotyl length.

Data revealed that all different seed sanitizers
were increased the fresh and dry weight in radish
compared with non-sanitizers seeds. These results
are in agreement by Rajkowski and Thayer 2001.
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Table 1. Effect of NaCl concentration in sprouting solution on 3 days old etiolated radish sterilized
and non-sterilized seeds characters ( average of three experiments).

NaCl con- Sprout radi- Sprout Sprout 10 sprout 10 sprout
Sterilization ( Ste) centration cal length hypocotyl length fresh weight dry weight
(cm) length (cm) (cm) (mg) (mg)
Radish sprout
Sterilized seeds Tap water 5.56a 2.54a 8.13a 954.33a 96.4a
NaCl, ppm 2000 ppm 5.26a 2.36ab 7.60b 946.33b 95.0b
mean 5.41A 2.43A 7.865A 945.00A 95.70A
Non- sterilized Tap water 5.26a 2.23ab 7.8b 946.33c 95.50ab
seeds
NaCl, ppm 2000 ppm 4.66b 2.16b 6.83c 935.0d 95.26b
mean 5.01B 2.20B 7.21B 944.65B 95.38B
Average Tap water 5.41A 2.36A 7.866A 950.33A 95.95A
NaCl , ppm 2000 ppm 4.96B 2.26A 7.216B 939.33B 95.13B
LSD (0.05) Ste 0.2607 0.2105 0.2549 2.1051 0.7149
NaCl 0.2607 0.2105 0.2549 2.1051 0.7149
Stex NaCl 0.3686 0.2977 0.3605 2.977 1.011

Means of each column followed by the same letter are not significantly different at the 5% level (p < 0.05)

2- Effect of sprouting on proximate composi-
tion.

The proximate composition of sprouts and dry
seeds radish sprouts using tap and saline water
are presented in Table (2). Data showed using tap
and saline water increased moister and protein
content as compared with dry radish etiolated
sprouts, could be due to a decreased in dry matter
through respiration of young sprouts, due to here
were no nitrogen source added externally to the
water and saline solution used for irrigation during
sprouts. This protein percent increase was there-
fore not a likely true increase (Chavan and Kadam
1989, Abdallah 2008 and Dung et al 2010) the
increment of moister content in sprouts in a dry
weight basis as compared with dry seeds state.
The original dry weight of the seeds decreased
during sprouting process. The decrement in dry
weight may be due to leaching of materials and
oxidations of substances from the seeds during
sprouting as reported by (Chavan and Kadam
1989). Carbohydrate values by difference recorded
opposite results with protein and showed clear
eased volute in sprouts compared with dry seeds
speedily when using tap and saline water for
sprouting. Moister, fiber and ash value increased in
radish sprouts than dry seeds, while energy value
decreased in radish sprouts using tap and saline
water as compared with dry seeds. This observa-
tion may be due to decreased in lipid and carbohy-
drate content.

Table 2. Effect of sprouting on proximate analysis
of radish etiolated sprouts using tap water and
saline water 2000 ppm dry seeds (g/100g DW).

%]
S gl o «
= | S| s| €82 | z|B3
2 | glz| g5 8| 8| 2|2¢
5 E| | 2 x| o W
P4 c Q
o
Radish
Dryseeds | 49 (23.14| 22.94 |[3238.82| 7.90 |475.02
Tap water | 6.8 [28.22| 16.76 | 28.5 |11.32| 8.40 |436.42
Saline
8.2 [31.30| 13.56 | 26.1 |11.94| 8.90 |414.34
water
*Energy calculated according to Chima and Jgyor

(2007) Kal/g.

1- Effect of sterilization and water saline 2000
ppm on protein fractionation in radish sprouts:

Data in Table (3) revealed that radish seed
sprout with saline water 2000 ppm Nacl recorded
significant increase 56.18, 36.23 and 4.26 (mg/
100mg) sample in albumin, globulin and glutenin
fractionation respectively.  Whereas significant
decrease occurred in prolamin 3.32(mg/ 100mg)
sample compared with sprouts produced with tap
water with and without seed sterilized. Finally, al-
bumin was the major radish sprout protein fraction
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extracted from Nacl 2000 ppm sprout followed by
globulin. Therefore, the radish sprout could have
excellent applications for future product develop-
ment due to their nutritional properties. These re-
sults may be due to Exposure of salt stress altered
the protein profiles and promoted the accumulation
of salt-specific proteins was depended on geno-
types, salt concentration and salt treatment dura-
tion. It was suggested that appearance of synthe-
sized proteins in response to NaCl treatments
might be related with the capability of metabolism
to adjust or adapt to varying requirements in re-
sponse to NaCl treatments and may be involved in
osmotic adjustment (Win and Oo 2017).

Table 3. Effect of sterilized and non-sterilized rad-
ish seed sprouting using saline water (Nacl 2000
ppm) on the protein fraction of 3 days etiolated
radish sprouts characters (mg/ 100mg) samples.

5 .§ c c c £
g 9 E| 3| 3| &
= e | 2| B 2| 3
% g < O o o
Sterilization Tap water | 53.5¢c |33.64d| 3.8b [9.06a
Nacl , ppm 2000 55.3b [35.66b |4.00b |5.04c

Mean 54.40B [ 34.65B|3.90B|7.05A

Non sterilization | Tap water | 55.00b | 34.70¢c | 3.90b | 6.40 b

Nacl , ppm 2000 57.06 a|36.80a|4.53a|1.61d
Mean 56.03A |35.75A [4.21A|4.00B
Average Tap water | 54.25B |34.17B |3.85B | 7.37 A
Nacl , ppm 2000 56.18 A |36.23 A (426 A|3.32B
LSD 0.05 Ste 0.330 0.358 | 0.285 | 0.356
Nacl 0.330 0.358 | 0.285 | 0.356

StexNacl | 0.467 | 0.507 | 0.403 | 0.504

washed with tap and saline water. Total coliform
group was recorded as 5% 10 CFU/g only in non
sterile seed sprouts washed with tap water. All
sprouts under investigation were free from coliform
group, Staph. aureas, Salmonella spp. and B. ce-
reus was ranged from 10 to 70 CFU/g in non sterile
seed sprouts washed with saline and tap water
respectively. Total yeast and total fungi counts
were counted as 7x 102, 3x 10> CFU/g and 15x 10,
11x 10 CFU/g in non sterile seed sprouts washed
with tap and saline water respectively. Similar re-
sults for undetected Salmonella spp and faecal
coliform were reported by Prokowich and Blank
(2001) and Ibrahim (2010). On contrary Ibrahem
(2010) detected Staphylococcus aureus in radish
seeds sprouts and rocket sprouts. Data in Table 4
explain the microbiological quality of sterilized rad-
ish seeds sprout with calcium hypochlorite and
washed with tap and saline water were free from
any microbial groups expect total bacterial count.

Table 4. Microbiological examination (CFU/g)* of
non-sterile and sterile radish seeds sprout at home
conditions.

Means of each column followed by the same letter are not signifi-
cantly different at the 5% level (p < 0.05).

Microbiological examination (CFU/g) of radish
seeds sprout with tap and saline water 2000
ppm at home conditions

The data in Table (4) cleared that total bacteri-
al counts in non sterile seeds sprouts was ranged
from 9x 10° to 12x 10‘°’CFU/g in seeds sprouts
which washed with saline and tap water respec-
tively, while in sterile seed sprouts the total bacte-
rial count was 6x 10 and 5% 10 CFU/g for sprouts

Species Non-sterile sprout Sterile sprout
Tap wa- | Saline Tap Saline
ter water water | water
(2000 (2000
ppm) ppm)
Total bacterial | 12x 10° | 9x 10*> | 6x 10 | 5x 10
count
Total coliform 5x 10 ND ND ND
count
Faecal coliform ND ND ND ND
count
Staphylococcus ND ND ND ND
auraus
Bacillus cereus 7x 10 1x 10 ND ND
Salmonella spp. ND ND ND ND
Total yeast count| 7x 10° | 15x 10 ND ND
Total fungi count | 3x 10° | 11x 10 ND ND

* Colony Forming unit, ND: not detected

Therefore, these results were in harmony with
Ding et al 2013 reported that Microbial contamina-
tion of sprouts by Salmonella and Escherichia coli
cause foodborne diseases, they reduce the risk of
illness associated with contaminated sprouts with
these microbes by using Food and Drug Admin-
istration recommendation using 20000 ppm calci-
um hypochlorite as treatment for seed treatment
and this treatment has been considered the refer-
ence standard for seed disinfection treatment. Fur-

AUJAS, Ain Shams Univ., Cairo, Egypt, Special Issue, 27(1), 2019




610 Amira Bondok, Abd El-Gawad, Zeinab Abd El-Ghany and Abdallah

thermore, our results showed that sprouts treated
with saline water at concentration 2000 ppm was
reduced the total microbial count of radish sprouts
without using 20000 ppm calcium hypochlorite. As
a result, we recommend treat sprouts with saline
water at 2000 ppm to disinfestation them from mi-
crobial contamination.

Effect of sprouting using saline water and steri-
lized seeds on the content of biogenic amines
of 3 days old etiolated radish sprouts.

The results of biogenic amine contents of rad-
ish sprouts and grains are given in Table (5). Six
biogenic amines were investigated in the experi-
ment spermine, putrescine, cadaverine, histamine,
tyramine and spermidine were 11.59,14.62, 14.39,
15.47, 7.37 and 16.68 mg/ Kg respectively non
strilized of radish sprouts with tap water. However,
all biogenic amines were detected in big amounts
of radish sprouts with saline water. Sterilization of
radish seeds decrease the amines content in rad-
ish sprout of tap and saline water Table (5). From
the obtained results its clearly to say that all radish

sprout samples were free from any biogenic
amines except cadaverine and histamine were
0.11 and 0.10 mg/ Kg respectively in radish
sprouts with saline water. On the other hand, ca-
daverine was 0.11 mg/ Kg in radish sprouts with
tap water.

Radish dry seeds contain 4.28 mg of spermine,
9.57 mg of putrecine, 11.20 mg of cadaverine,
10.93 mg of histamine, 2.76 mg of tyramine and
8.42 mg of spermidine and most of these amines
were slightly increased after sprouting seeds either
use tap or saline water. These results were in par-
allel with Shalaby (2000) who showed that cadav-
erine and putrescine increased during the germina-
tion period in bean, lupine and chickpea seeds.
Tryptamine can induce blood pressure increase,
therefore causes hypertension, however there is
no regulation on the maximum amount of trypta-
mine Shalaby (1996). However, Parente et al
(2001) and Nout (1994) pointed out that the max-
imum and daily intake of histamine and tyramine
should be in the range of 50-100 mg/Kg and 100-
800 mg/ Kg respectively over 1080 mg/Kg tyramine
becomes toxic.

Table 5. Effect of sprouting using saline water on the biogenic amines content (mg/kg/) of 3 days old etio-

lated radish sprouts.

) Putres- Cadav- Hista- ) Spermi-
Treatment Spermine ) ) ) Tyramine ) Total
cine erine mine dine

™ ND ND 0.11 ND ND ND 0.11

Sterilized
SW 2000 ND ND 0.11 0.10 ND ND 0.21
Mean ND ND 0.11 0.10 ND ND 0.16
. ™ 11.59 14.62 14.39 15.47 7.37 16.68 80.12

Non sterilized

SW 2000 13.42 17.23 15.65 16.38 8.46 17.18 88.32
Mean 1251 15.93 15.02 15.93 7.92 16.93 84.22
TW sprout 5.79 7.31 7.25 7.74 3.69 8.34 40.13

Average
SW sprout 6.71 8.62 7.88 8.24 4.23 8.59 44.27
Dry seed 4.28 9.57 11.20 10.93 2.76 8.42 47.16

ND= not detected, TW= Tap water, SW= Saline water.

Since, radish sprouts contain biogenic amines
but it's lower than previous ranges, sprouts can be
considered a safe food and germination of seeds
either use tap or saline water did not cause harm-
ful effect on the health of food. Besides, use steri-
lized seeds for sprouting caused big decrement in
the amines content of radish sprout Table (5).

Over all, sterilization of seeds plays an im-
portant role to decrease the amines content which

can be recommended treatment for decline the
biogenic amines content of sprouts.
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