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PITSANU SUKKAEW : EFFECTS OF PLANT NUTRIENTS, HARVESTING
STAGES AND STORAGE CONDITIONS ON ALLICIN CONTENT IN
GARLIC (Allium sativum L.). THESIS ADVISOR : ASST. PROF. ARAK

TIRA-UMPHON, Ph.D., 57 PP.

NITROGEN/SULFUR/ALLIIN/TEMPERATURE/HUMIDITY

This research aimed to investigate how to increase allicin content in garlic
both in preharvest and postharvest periods. In this study, three experiments were
conducted. In the first experiment, garlics were grown in growing bag containing
substrate mixtures. They were fertilized with nutrient solutions every 7 days. The
Factorial Combination in CRD was applied in the experiments. Two factors were
investigated. The first one was three levels of nitrogen in the nutrient solution (180,
360 and 540 mg/l). The second one was five levels of sulfer (25, 100, 175, 250 and
325 mg/l). Each treatment was replicated 4 times with 2 samples per replication.
Nitrogen and sulfer contents were analyzed in the whole garlic tissues of 75 days after
planted. The garlic was harvasted at 90 days after planted. Then the garlic was
weighed and the allicin content was measured after harvested for 0, 30 and 90 days.
The result showed that increased nitrogen concentration tended to increase the yield
of garlic. Applying nitrogen fertilizer at levels of 360 mg/l and 540 mg/I resulted in
higher nitrogen content in garlic tissues than applying nitrogen fertilizer at a level of
180 mg/l significantly. When applying nitrogent fertilizer at a level of 360 mg/l, the
sulfur in galic tissues was higher than applying nitrogen at a level of 180 mg/I

significally. Sulfur fertilizing at levels of 100, 175 and 250 mg/l was likely to increase



N
a garlic bulb’s size and weight and the sulfur content in whole garlic tissues greater
than that at levels of 25 and 325 mg/l. Nitrogen fertilizer applied at 360 mg/l was
likely to produce higher allicin content than that at 180 and 540 mg/Il. At 100, 175 and
250 mg/l sulfur fertilizer application generated higher allicin content than at 25 and
325 mg/l. The interaction between nitrogen and sulfur affected allicin content in
garlic. In the second experiment, the garlic was harvested at 70, 80 and 90 days after
planting. Garlic bulbs were determined for allicin content after harvest. The result
showed the garlic harvested at 90 days after planting was likely to have higher allicin
content than those harvested at 70 and 80 days. In the third experiment, The harvested
garlic was stored in various conditions, including at room temperature (control); at 4-
6°C, 60-70%RH (Tr2); at 4-6°C, 80-90%RH (Tr3); at 8-10°C, 60-70%RH (Tr4); at 8-
10°C, 80-90%RH (Tr5); at room temperature for 90 days following with storage at 4-
6°C, 60-70%RH for 30 days (Tr6) and at room temperature for 90 days following
with storage at 4-6°C, 80-90%RH for 30 days (Tr7). Allicin content and weight loss
were measured every 20 days for 120 days. The results showed that allicin content in
the bulbs stored at all conditions increased during storage. Allicin content in garlic
reached maximum level when stored at 8-10°C, 60-70%RH for 60 days (36.5
mM/gpw)). After storage for 120 days, the garlic stored at temperatures 4-6°C and 8-

10°C with low and high humidity had significantly higher allicin content than the

control.
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2.3.2 Ufisemead et uveslulnsiou (Nitrogen assimilation)
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nitrate reductase mitrite reductase glutamine synthetase L-
NO, *NO, »NH; » glutamine

NADH NAD* reduced oxidized ferredoxin ATP ADP
H,0 ferredoxin H.O L-glutamate phosphate

glutamate synthetase (NADH)

o-ketoglutarate NAD'
NADH

L-glutamine 2L-glutamate

glutamate synthetase (ferredoxin)

=

o-ketoglutarate 2 oxidized ferredoxin
2 reduced ferredoxin

aspartate asparagine synthetase
aminotransferase (glutamine hydrolising)
oxaloacetate L-aspartate L-asparagine
L-glutamate  a-Ketoglutarate ATP L-glutamate
L-glutamine pyrophosphate
11,0 AMP
a) Aminoacids
b) NAD biosynthesis |

¢) biosynthesis of purine nucleotides I
d) biosynthesis of nucleotides

517 2.4 URRsemeasiaduve luTasiou (Wickert et al., 2007)
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2.5 ﬂﬁﬁ‘%muaa@ﬁgwﬁummcﬁ’aMa% (Wikipedia (3), 2012)
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nae 3.47 6.00 5.92 5.48 3.76 4.93
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ANGI (cm)

5 szauvesFales (mg/)
szavveslulasiou (mg/)

25 100 175 250 325 ma'il
180 26.92 26.83 31.58 30.33 25.42 28.22
360 25.75 30.50 26.50 28.58 26.92 27.65
540 26.25 25.75 26.58 24.75 28.67 26.40

mae 26.31 27.69 28.22 27.89 27.00 27.42
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q‘ a a F) @ = v A A Yo o
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25 100 175 250 325 e
180 18.33 19.50 22.92 21.33 18.00 20.02
360 19.25 21.83 19.17 21.00 18.25 19.90
540 18.75 18.33 20.17 19.50 9.67 19.28
!ﬂéﬂ 18.78 19.89 20.75 20.61 18.64 19.73
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M3197 4.4 HANIAATISHANFURUTTZHINA NS UYIdaaTu lunAUNTZINoN
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nIuun
Saddu (mM/g,,)  Faed (mgg,,)  TMlasu (mgg,,)
N1S1 11.23 0.41 1.81
N1S2 11.98 0.58 1.96
N1S3 12.37 0.49 2.07
N1S4 11.95 0.49 1.76
N1S5 11.12 0.39 1.79
N2S1 11.96 0.50 2.21
N2S2 13.46 0.68 2.15
N2S3 12.60 0.59 2.31
N2S4 12.76 0.62 2.28
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N3S2 11.34 0.55 2.42
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N3S4 12.54 0.43 1.78
N3S5 11.82 0.47 2.20
R 1.000 0.563 0.065"
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