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Table 1 Nutrient Profile comparison between
Broccoli and Broccoli sprout [9]

Category Broccoli le[')(;?lfth
Sulforaphane 110pg 534ug
Calcium 42mg 78mg

Iron 700mcg 720mcg
Vitamin C 69mg 8 mg
Vitamin A 300IU 5671U
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3. Broccoli Sprout
4. Functional Food
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Fig 1 Broccoli seeds and sprouts

Table 2 Formulations of fresh smoothie containing broccoli sprout.

Component

Samples (Amount (%))

T,T¢TsT,TsTo,(CTRL)T,

Broccoli sprout

1512.5107.552.50

Carrot 12.512.512.512.512.512.512.5
Apple 2021.2522.523.752526.2527.5
Avocado 6.256.256.256.25 6.25 6.25 6.25
Spinach 3536.2537.538.754041.2542.5
Lime/orange 4.84.84.84.84.84.84.8
Stevia 5555555
Gellan gum 1.451.451.451.451.451.451.45
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Table 3 pH, Titratable acidity (TA), Soluble Solids content (SSC) , Phenolic contents, Total
antioxidant capacity (DPPH methods) and total chlorophylls content of smoothie containing broccoli
sprout During storage at 5 C°.

75 J6 el s pH-Y-¥

5 ke aS s ege s S5 SIPH 5 i
52l b el s £ 5 (1 4 bl b

Parameters
ChlorophyllsAntioxidant capacity Phenolic compoundsSSCTA pH Time(days) Treatment
(mg Kg") ( mgKgh (mgKg") (°Brix) (g citric acid 100 g)
63 0+37.45°  460.0£70.69175%.0+94.73057" 0+16.7003"°.0+29.00.017%£67 4
55" 0+£41.34543°.0+£77.7046".0£70.8200%.0£20.7003°7.0£32.0014°.0+4.57 IT\(CTRL)
485¢.0+£65.29847°.0+27.73425 0+47.85015.0+25.7003°.0+£33.0014.0+4.38 3
57%.0+£55.24435%°.0£10.6927.0+£14.7805%2.0+10.7004"% 0£35.0014°.0+4.24 174
242 0+87.35™ 460.0+10.7134%2,0+27.9300™°.0+20.70074.0£23.00152.0+66.4
30%% 0+69.46 318.0+42.7039%.0£68.93054¢.0£13.7004>°.0£34.0014°.0+57.4 1T,
3074.0£26.295315°.0£98.7007°°.0£91.90055°.0+43.70032°.0+34.001°.0+33 4 3
37%,0+£08.25549%¢.0+50.68447¢ 0+22.8505" 0+10.7002°%.0+36.0015¢.0+22.4 174
20" 0+10.12F
458.0+99.74435 0+53.1050045°.0£20.7003¢.0£25.001*.0+£65.4 ITs
20°¢.0+83.29851.0+26.7637%.0+53.108054¢.0+15.7003°.0£36.0015°.0+55 .4 3
0.085401.25533°.0+12.78445°.0+27.102015°.0+20.7%°003.0+36.001%.0+32.4 7
425 0+80.40 ¢ 267.0424.6927%.0£86.92055.0:12.752003.0+38.001%.04:21.4 14
215 0+£09.35°
455.0+01.7425P%.011.10205"°.0+25.7006°P°.0+£26.002* 0+:60.4 1T,
285 0£76.29930%2.0+22.7336°.04£99.109054¢.0+£16.7000°.0+£34.001°°.0+53 .4 3
562.04£26.20745°.0+83.77115.0+£12.107055°.0£06.70035.0+£34.001°°.0+30.4 7
01P°.0+98.18843484 0+61.78215¢.0+98.10005.0+06.70045,0+:36.00154.0+19.4 14
0.50%°  +42.4480.41°+15.8514%%.0+£08.11105%°.0=30.70037%.0+27.001%*.0+60.4
164 .0+02.0.23™291£12.8631°.0+11.11505"°.0+16.700354.0£35.0015*.0+4.50 ITs
45 0+69.24335%°.0+15.8524°.0+41.117014°.0+09.7003°.0+38.0015¢.0+29 .4 3
50 .0+£70.344¢ 7
188.0+:90.770.28°%£10.110004.0+:08.7001°%.0+39.001°4.0+18 4 14
0.19%  +02.44432
.0£19.8738%P2 0£96.1200545¢¢ 0+22.70035.0+31.0024%.0+£59.4 1Ts
514%0£43.22337%.0+£37.89204.0£90.12205°.0+£10.7003%.0+36.001 5 0+:52 4 3
274 0495.21304°°,0+:87.8940"°.0:64.124055.0+09.7003°.0+£35.001¢.0£28.4 7
324¢.0.424.18340P¢ 04:18.844244.04£90.12405"°* 0+:06.7006°F*.0£37.001°4.0+:20.4 14
19%°  .0+£24.42°°
440.0+71.9235™ 0486.120055¢4.0£30.70025.0+32.0015.0+58 4 1Ty
2784 0+£00.18237%.04+15.8829".0+:82.12100"°.0+14.7003°°.0437.001°.0+51.4 3
3452 0466.20235%.0£93.8446%° 0+35.122005°.0£05.7003.0+44.001°.0+28 .4 174

055 .0+£83.165345¢ 0+51.7840%¢.0+50.117004%%.0+£01.700252.0£46.001°%.0+16 .4

Different capital letters denote significant differences (P<0.05) among treatments stored at the same temperature
for the same sampling day. Different lowercase letters denote significant differences (P<0.05) among sampling
days for the same treatment stored at the same temperature.
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11. Chlorophyllase
12. Mg-dechelatase
13. Peroxidase
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Table 4 The results of color test of smoothie containing broccoli sprout.

Parameters

AE*a*b* L* Treatment
37.30+0.15.14247+0.097-2.76+0.0.7107"+0.09" T,(CTRL)
37.3140.15.0202°+0.18° -3.03+0.1.21075+£0.08" T,
38.96+0.16.7802°+0.01¢ -3.18+0.2.5901°+0.18° T,

39.39+0.16.992554+0.095¢ -4.61+0.3.1903°+0.015¢ T,
39.96+17.560.13P£0.09*8 -4.64+0.3.98025+0.35%8 Ts
40.86+17.690.16"+0.12%-6.05+0.4.3804"+£0.04"* Ts
40.74+18.520.31%+0.30%-6.37+0.4.6907°+0.58 T,

Different capital letters denote significant differences (P<0.05) among treatments stored at the same temperature
for the same sampling day.
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Table 5 Rheological parameters of the
Herschel-balkley mathematical model.
parameters

(Pa)R” 19'K;, (Pa.s")n Treatment
8.83540.365.98100.9999 T,(CTRL)
10.47650.366.35090.9999 T,
12.07700.256.25350.9997 T;
12.74450.276.55010.9999 Ty
16.10410.298.29300.9996 Ts

17.51590.3010.93970.9999 T
18.32040.2811.37980.9999 T,
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Table 6 Rheological parameters of the
carreau-yasuda mathematical model.

Parameters

J:*:—ﬁw)ﬂ)j—]é;ﬂd‘_j‘J)bWC‘?@G”JG'
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Table 7Sensory Properties of smoothiecontaining broccoli sproutafter 3 daysstorage.

Parameters Treatment
TasteColorAroma TextureOverall

4.50+41.11°.20+0.357"F 50+0.457"".80+0.350".90+0.95" T,(CTRL)
4.65+0.423° 20+0.354"8 20+£0.450"5.20+0.370*8.82+0.50* T,
4.40+0.415°.00+£0.350*8.00:0.450*B.12+0.3575.80+0.57" T,
4.40+0.323°.60+0.300*.70+0.400".10£1.350*8.50+0.57" T,
4.48+0.350°.504+0.357"8.80+0.35748.90+1.350%.50+0.574 Ts
4.80+0.340°.80+0.470%.50+0.300%.90+0.310*5.99+0.50* Te
4.10+30.10 .00+0.400*.00+0.300" 74+0.357".80+0.57* T,

Different capital letters denote significant differences (P<0.05) among treatments stored at the same temperature
for the same sampling day.
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Recent epidemiological studies have indicated the anticancer activity of an
isothiocyanate compound named sulforaphane that exists in cruciferous
vegetables. Broccoli sprouts are popular because of containing far more
anticancer, antioxidant, glucosinolate, and polyphenolic compounds than in
mature broccoli. The main objective of this research was to produce a
vegetable smoothie based on broccoli sprouts as a nutritious, health-enhancing
snacking-drink. Broccoli sprouts were added at six different levels (0%, 2/5%,
5%, 7/5%, 10%, 12/5%, 15%) to a green smoothie made with carrots, apples,
spinach, avocado, orange, lime, Stevia, and Gellan gum.Physicochemical,
rheological, and sensory properties, along with levels of the bioactive compounds
(Phenolic, antioxidant capacity, Chlorophyll), were studied during storage for 14
days at 5°C. The results showed that the addition of 15% broccoli sprout to the
smoothie increased synegistically the phenolic compounds content and
antioxidant activity by 38% and 24%, respectively. All of the treatments showed
viscoelastic behavior. A pseudoplastic behavior with a flow index of less than 1.
Sensory evaluation of the smoothie samples indicated the highest overall
acceptance for smoothie samples containing 12.5% of broccoli sprout and using
the higher levels negatively affected the sensory properties. As a result, a green
smoothie containing 12.5% broccoli sprouts could be introduced as a health-
promoting snacking-drink.
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