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Abstract

Effect of zinc sulphate (ZnSO,) on vyield, contents of total phenolic, total flavonoids,
carotenoids and their antioxidant capacities of the rat-tailed radish (Raphanus sativus var. caudatus
Alef), dill (Anethum graveolens L.) and hairy basil (Ocimum africanum Lour.) microgreens was
investigated. ZnSO, at the concentrations of 0, 0.5, 1.0, 1.5, 2.0 and 2.5 pyM were sprayed daily
during 2 to 11 days after sowing, and microgreens were harvested at the 12" day. The results
indicated that high ZnSO, concentration reduced fresh and dry weight of these microgreens.
However, the highest contents of total phenolic and total flavonoids were obtained from 2.5 yM
ZnSO, treatment. The rat-tailed radish and dill microgreens under 1.5 pM ZnSO, application
contained the highest values of DPPH and ABTS free radical scavenging activities, whereas, 1.0 uM
ZnSO, enhanced the highest values of both antioxidant capacities in hairy basil microgreen. In
addition, lycopene and B-carotene contents in vegetable microgreens showed significant response
to levels of ZnSO, Based on these results, sulphur fertilisation with ZnSO, has potential to enhance
the antioxidant contents, carotenoids and their activities of these indigenous vegetable

microgreens.

Keywords: ZnSOg4; phenolic compound; flavonoid; microgreen
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Table 1 Fresh and dry weight (g/trays) of 3 indigenous vegetable microgreens treated with various

ZnSQ, concentrations.

Conc. Rat-tailed radish Dill Hairy basil
(LM) fresh dry fresh dry fresh dry
control | 34.31+3.11°" | 1.67+0.11° | 22.99+0.93° | 1.16+0.02° | 29.05+1.71° | 0.75+0.03°
0.5 29.07+0.78° | 1.30+0.27° | 19.00£0.96° | 0.83+0.02° | 25.99+1.54° | 0.53+0.02°
1.0 23.15+1.05° | 0.94+0.02° | 21.22+0.95° | 0.84+0.04° | 22.00+2.32° | 0.52+0.01°
15 1755+1.21° | 0.90£0.05° | 17.58+062° | 0.73+0.01° | 18.60£0.75° | 0.3320.03
2.0 17.1520.95° | 0.72+0.03 | 12.47+0.75" | 0.34+0.04° | 15.84+0.91° | 0.26+0.01°
2.5 15.9320.71° | 0.50£0.24° | 11.59+0.64° | 0.34+0.04° | 13.78+1.44° | 0.24+0.01°
Ftest % . . % % .
C.V. (%) 6.60 15.29 4.70 4.74 7.38 4.95

**indicates significant differences (p<0.01); YMeans in the same columns with different letters are

significant differences (p <0.05).

Uszneufluedavauafindunuanudutues
ZnS0, Mkiudu (M3 2) Tng ZnsO, Aaadudu
2.5 uM denalilalasniudniudlota 3 oidn &
‘U%mmmsﬂizﬂauﬁuaa’*ﬂﬁwmqqﬁqm uay
T Uiy 418.09, 47.2 wag 127.40 % Lile
WS 8ULiguny control MUEIAU N1SNAADITY
Winlaa1nnsnwuaae Znso, denalsilulasns ull
USinauansuseneuiiuednsauniinty Tnganis
aEJ'N5amiWuaﬁasmaé’aﬂdnﬁmmL%’usﬁuqa
' osandaedinalunissudsfanssuves
oulesl phenyl amino lyase, peroxidase (POD)
way polyphenol oxidase (PPO) fifiunuivmanfey
TuufAzensdntuvesansusenauiluedn dewalvdl
nsavauUsunaansUsneUluaa A aun LTy
[9.25] GadenndosiunsHudusauinnniasae
K,S0, nU3nflUSunaansusenouiiuedasanun
W un1nngn 5-10 win 1l erSeuL Uiy

control [10] lWuLAEIAUNIINY Na,S,0, Nause

91

dinSinaansuseneuiiuedaluduseudnninim
1NN 1.664 W1 Wil siSeuliisudu control
vueiidusaunyanduazuionlailinevauase
Na,S,05 [15] uaﬂmﬂﬁuﬁmﬁﬂamasﬁmﬁﬂmﬁa
voshilasniudndya Anfan uazuusdndania
FuiudiFauiuUsinauansUssneuiiueaaromn
\flomnnsnesfilufiddnysenszuiunsduasie
a15Useneuiiueda Ae phenylalanine gninanlsd
undu i l¥nsavaulusiuanas dawasenis
AAAUDINITLAT YA UTALaTNANANYDINY [14]
Fafunisly znso, Sadunumenislunisidiiu
Vinaansusznaufiuedalulalasniudniiuiies
Usinamalauesstomalululasniy
Andya fnda17 wazuusdniinisnevaussse
ZnSO, L ULABIAUUT a5 UTEnaUN Uodn
Favmn (1379 3) lilasnFunnadieduTnatals
uasdnanungefigailaldsunisnudae znso,

AILTUTY 2.5 UM(L‘WIN%U 259.28, 26.09 way
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Table 2 Total phenolic content (mg GAE/g of DW) of 3 indigenous vegetable microgreens treated

with various ZnSQ, concentrations.

Conc. (uM) Rat-tailed radish Dill Hairy basil
control 122.68+1.75°" 107.77+5.77° 80.70+3.81°
0.5 145.4315.25° 126.71+2.38° 92.18+4.09°
1.0 199.68+3.50° 167.15+9.40° 99.92+2.09"
1.5 246.05+21.88° 171.94+1.65° 93.7420.75°
2.0 415.28+53.14° 217.81+4.88° 85.33+2.48°
25 635.72+5.96° 245.27+3.15° 118.70+3.71°
Ftest - % .
CV. (%) 8.07 3.02 2.70

** indicates significant differences (p <0.01); “Means in the same columns with different letters are

significant differences (p <0.05).

Table 3 Total flavonoid content (mg CE/¢ of DW) of 3 indigenous vegetable microgreens treated

with various ZnSQO, concentrations.

Conc. (uM) Rat-tailed radish Dill Hairy basil

0 (control) 38.09+0.50" 29.47+4.70° 19.23+0.87°
0.5 99.06+3.02° 31.33+7.08° 24.01+0.87°
1.0 113.17+3.02° 34.08++3.06° 24.87+2.17°
15 125.26+1.10° 34.9123.01° 27.26+0.65°
2.0 104.60+1.51° 36.15+0.62" 30.08+1.30"
25 136.85+3.53° 37.16+0.54° 02.67+1.74°

Ftest . . .
C.V. (%) 2.32 5.19 5.12

** indicates significant differences (p<0.01); “Means in the same columns with different letters are

significant differences (p <0.05).

121.89 % wolUsgutfisunu control Aua1su)
agalsinny lulasnsudnusazviniinisnouauss
fa ZnSO, NN donndeenu Vallejo Lazmeug

fisreauinnisl Caso, Anududu 150 ke/ha

92

v5ealad 8 areiug dusuramailiuessiuiy
1NN 2-3 Wi WewSeuiisuiuautudy 15
kg/ha [9] uonaNTiTLg ANULTLTUSIHRIMTIY

WaLY AN LAsUKEs Jadewmanilaudinane
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Usunamaliweedluusenlad wideatunis
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Xuelihong wintiu [26] uonanillulasnIudndve
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v a a

NNTA1T BaLkeanNNiUsuansUsynauiiuedn
nauauazrlaliuesaiaualuszAugs nans uay

A1 MUaWU dnsiiutuesUsinuasATLeYYa

v
o

Saseitsansiisneiu TnofilulasnIudniyesing
dindusnniian sesasan Ae Tulasnuuusdnuay
Andan muddu Fenansliiiuinismeuaues
Giaﬂaﬁi'j’aLW@%G’TTuasﬁwﬁmasﬁuﬁ:ﬂmﬁmﬁmﬁu 9

ASNY ZnSO, dnwalﬁimimm’%uﬁﬂ%‘m
fusualaladuuaziuni-walsiiugandi control

(11519 4) 1aeANUTUTY 1.0 uM d9ualudl

Uinmuualsfiuesdgefian (Andy 139.60 way
130.60 % WlawSsuiisuiu control augsu)
wenand Ysuralaladuwazium-ualsdiud
Usinaanasnnuanuidudures Znso, ifiuauy
dmsululasniudndaniivsinalaladudfiuiy
AIUAMUDNT UV ZnSO, WALANMULINTU 2.5
uM dawalviiuTinailaletiugsiian (416.24 % Ll
WIguLiguiu control) WAUSNIMTBILUAN-LALS
fiuanas Woanududuves Znso, Wiisdu nswiu
ZnSO, iaududu 1.5 M dawalwlulasniu
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ualsiiugegn 1 eviufaududu 2.5 pM ans
NAaeaRziulaINITNY ZnSo, dussansanluy
n1snszRunsazaulalaluuaziuni-ualsiululy
Tasn3udniiudlonts 3 o8a snuum-ualsfiuly
lilasnIuindan Wesndauesiiunumddey
Tunsdamszrinaslsilas lnsuSununaslsilaad

ANUFUNUSITIUINAULALSTIUBER TauALsTIUDYR

Table 4 Carotenoid contents (ug/g of DW) of 3 indigenous vegetable microgreens treated with

various ZnSQO, concentrations.

Conc. Rat-tailed radish Dill Hairy basil
(UM) Lycopene B-Carotene | Lycopene | B-Carotene | Lycopene | B-Carotene
0 (control)|  9.57+0.64 " | 107.2322.12° | 14.53+1.42 | 121.79+2.63" | 23.94+2.70° | 68.04+4.88
0.5 17.40+1.99° | 147.29+2.96° | 11.62+1.49° | 113.32+3.09° | 23.14+1.08" | 101.46+2.09°
1.0 22.93+2.07° | 247.27+3.50° | 25.29+4.00° | 103.733.00° | 31.99+2.12° | 128.14+1.78°
1.5 18.11+0.27° | 145.71+3.33° | 26.03+1.52° | 85.72+7.31%|50.49+0.77° | 154.54+6.04°
2.0 16.78+0.31° | 128.93+6.20° | 50.28+4.35" | 76.54+4.15° | 47.02+1.47° | 187.53+8.47°
25 14.21+0.38° | 131.5541.55° | 75.01+2.76> | 52.98+3.40" | 16.91+0.79° | 225.17+4.53°
Ftest ** x* x* % . *x
CV. (%) 5.40 2.50 8.46 4.54 521 358

**indicates significant differences (p<0.01); YMeans in the same columns with different letters are

significant differences (p < 0.05).
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Table 5 Antioxidant capacities (% inhibition) of 3 indigenous vegetable microgreens treated with

various ZnSO, concentrations.

Conc. Rat-tailed radish Dill Hairy basil
(uM) DPPH ABTS DPPH ABTS DPPH ABTS
0 (control) | 41.66+1.05°Y | 37.2141.27° | 38.74+1.96" | 22.06+1.12° | 29.56+1.96° | 9.93+0.93'
0.5 44.15+2.26° | 52.24+1.38°| 42.754£0.52° | 23.94+0.31° | 52.70+0.52° | 35.44+0.50°
1.0 42.35+1.46" 56.94+0.50° | 41.28+0.71° | 27.31+0.60° | 41.02+0.77° | 19.79+0.25"
15 53.43+1.46° 65.11+1.78° | 52.37+0.71° | 46.68+0.50° | 41.27+0.71° | 13.98+0.73°
2.0 43.42+0.80" 50.92+0.15° | 41.71+0.57° | 30.24+1.71° | 29.72+0.75° | 12.03+0.93"
25 33.07+2.93° 53.17+0.69° | 47.96+1.82° | 32.00+1.35" | 40.78+1.82° | 10.98+0.31°
Ftest . o o = % %
C.V. (%) 3.95 2.12 2.72 333 2.90 3.30

**indicates significant differences (p<0.01); “Means in the same columns with different letters are

significant differences (p < 0.05).
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