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Response of Polyphenols in Plants under Drought Condition
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wnlugasaadignszuauniselauauaziiza Mehler reaction Tag O, aziflusaiugidnmaseuuni NADP' i lifia
ﬂ%@%mz"ﬁ?u (Carvalho, 2008)



ANIANTINHATNIZADNLNAN 731

High irradiance

1L

Cell death

ANTENN
Oxidative damage
*
Reacti
eaction ROS
(O?'—a 1079 OH, H»)O») etC.)
" f
l Increase electron transport to O,

v

(photorespiration and Mehler reaction)

f:{> NADPH ba
NADH P Use
HADP / limitation

Low CO,

A

Stomatal closure

A

Water stress

Figure 1 ROS production under drought stress.

Source: Adapted from Medrano et al. (2002)
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Figure 2 Proposed model of the drought stress response in three successive phase.
Source: Carvalho (2008)
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Table 1 Phenolic compounds production in different plant species and organs under drought stress.

Phenolic
Plant species Compounds accumulated Organ Refferences
compounds
Peanut total phenolic increase leaves Aninbon et al. (2016a)
Wheat total phenolic increase leaves Hameed et al. (2013)
Maize total phenolic, ferulic acid increase leaves Hura et al. (2008)
Cherry tomatoes flavonoids increase middie Sanchez-Rodriguez et al.
leave (2011)
Rice flavonoids and increase leaves Basu et al. (2010)
anthocyanin

Maize phenolics decrease seeds Ali et al. (2010)
Wild oat phenolics decrease seeds Gallagher et al. (2010)
Cumin phenolics increase seeds Rebey et al. (2012)
Peanut phenolics decrease seeds Aninbon et al.(2016a)
Rehmannia total phenolics decrease roots Chung et al. (2006)
glutinosa
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a X oA P o A AW ve o a . . L= N PN £
WnnndeTaudsuiuns ldsuindn®  Ineaniy ferlic acid War p-coumaric T9arAUTNIDAANNINTIL
atiulATaNaANINILNLILAS (Weidner et al., 2009) wsaeinglafieny nnsnsznuudafiszes 50 Junaatlgnluive
13im R. glutinosa danalsiFunnmuaansanlusinanas (Chung et al., 2006)

a9l
= | \ N o o A A a
Zﬁ’]iﬂ‘izﬂfa‘u%lu'a@Lﬂuﬂ@‘umﬂu’]mwm LAZHUNUINANATYINAWITLNANIT
£ ° e o A o o A yala
ﬂi‘v‘VlULL@\‘] LN@WﬂmqﬂuqﬂuN@ﬂ@?u@ LﬂﬁﬂuLﬂu@’]uquN’]ﬂﬂ’]ﬂiuLsﬁ@@ Wﬂﬁl‘ﬂ\mﬂ’]?ﬂmmLW@M@@MN%M?‘MT@HM?

mmwmuﬁmum@ Lﬁiﬂﬁ’jq

NITFUITLLNARDUNADATY vassuuiiueulmieslildeulniauisansssnetfiueadae ANTFNUBUYABATEAY
mﬂmqm@ummm”mmﬂmuﬂﬂmmﬂwﬁm Tmﬁmmﬂqu’aumﬂmviﬂﬁlﬂﬂi”mum@ﬂai‘wmmﬂgﬂimfa@ﬂsﬁmu
18 FevhudlefmAnninssnuuds asdivlddn ‘Emmﬁm‘lmmwmvmwm?ﬂi”ﬂ@ﬂﬂ/\lu@mwmmmu Lme\ﬂ,aﬂmm
mimmu@wmmiﬂimfam\luamyummLLMﬂmwﬂumu@ﬂﬂmummfaqwm dausne 7 29T uavsze NI
nsenLudedae lasanniflefiansznuuds axiinglnsng y mnu'mwwmslml,vvfamﬁﬂwmmLLmLmemmmmm \T
nM9Ul5uFanNeETINen mMaestyiulneeesn FofunanmasesanfiTTtaviad g oA 7 1o
GNmsmﬂmn’]im’amu@ﬂummeumLw'awa:mmmfmu,muu,@:ﬂmﬂngwﬂwmﬁumuqa memwamﬂmm
ﬁm&u"] ynaaauly

LAaNA9D1984

Ali, Q., Muhammad, A., and A. Farooqg. 2010. Seed composition and seed oil antioxidant activity of maize under water stress.
Journal of the American Oil Chemists' Society 87(10): 1179-1187.

Aninbon, C., Jogloya, S., Vorasoot, N., Patanothai, A., Nuchadomrong S., and T. Senawong. 2016a. Effect of end of season water
deficit on phenolic compounds in peanut genotypes with different levels of resistance to drought. Food Chemistry
196: 123-129.

Aninbon, C., Jogloy, S., Vorasoot, N., Nuchadomrong, S., Senawong, T., Holbrook, C. C., and A. Patanothai. 2016b.
Effect of mid season drought on phenolic compounds in peanutgenotypes with different levels of resistance to drought.
Field Crops Research 187: 127-134.

Basu, S., Roychoudhury, A., Saha, P. P., and D. N. Sengupta. 2010. Differential antioxidative responses of indica rice cultivars to
drought stress. Plant Growth Regulation 60: 51-59.



734 ANIANTINHATWIZABNLNAN

Bartwal, A., Mall, R., Lohani, P., Guru, S. K., and S. Arora. 2013. Role of secondary metabolites and brassinosteroids in plant defense
against environmental stresses. Journal of Plant Growth Regulation 32(1): 216-232.

Carvalho, M. H. C. 2008. Drought stress and reactive oxygen species. Plant Signaling and Behavior 3(3): 156-165.

Chen, C.Y.O., and J. B. Blumberg. 2008. Phytochemical composition of nuts. Asia Pacific Journal of Clinical Nutrition
17(suppl 1): 329-332.

Chung, I. M., Kim, J. J., Lim, J. D., Yu, C.Y., Kim, S.H., and S. J. Hahn. 2006. Comparison of resveratrol, SOD activity, phenolic
compounds and free amino acids in Rehmannia glutinosa under temperature and water stress. Environmental and
Experimental Botany 56(1): 44-53.

Dixon, R. A., and N. L. Paiva. 1995. Stress-induced phenylpropanoid metabolism. The Plant Cell 7(7): 1085-1097.

Gallagher, R. S., Kristen, L.G., Lidewij, H. K., Jairus, R., Dennis, P., Sebastian, R., Mark, B., and E. F. Patrick. 2010.

Shade and drought stress-induced changes in phenolic content of wild oat (Avena fatua L.) seeds.
Journal of Stress Physiology & Biochemistry 6(4): 90-107.

Gill, S. S., and N. Tuteja. 2010. Reactive oxygen species and antioxidant machinery in abiotic stress tolerance in crop plants.
Plant Physiology and Biochemistry 48(12): 909-930.

Hameed, A., Goher, M., and N. Igbal. 2013. Drought induced programmed cell death and associated changes in antioxidants,
proteases, and lipid peroxidation in wheat leaves. Biologia Plantarum 57(2): 370-374.

Hura, T., Hura, K., and S. Grzesiak. 2008. Contents of total phenolics and ferulic acid, and PAL activity during water potential
changes in leaves of maize single-cross hybrids of different drought tolerance. Journal of Agronomy and Crop Science
194(2): 104-112.

Jirum, J., and P. Srihanam. 2011. Oxidants and antioxidants: Sources and mechanism. Academic Journal of Kalasin Rajabhat
University 1(1): 59-70. (in Thai).

Koolachart, R., Jogloy, S., Vorasoot, N., Wongkaew, S., Holbrook, C. C., Jongrungklang, N., Kesmala, T., and A. Patanothai. 2013.
Rooting traits of peanut genotypes with different yield responses to terminal drought. Field Crops Research 149: 366-378.

Medrano, H., Escalona, J. M., Bota, J., Gulias, J., and J. Flexas. 2002. Regulation of photosynthesis of C, plants in response to
progressive drought: Stomatal conductance as a reference parameter. Annual of Botany 89(7): 895-905.

Natella, F., Nardini, M., Felice, M., and C. Scaccini. 1999. Benzoic and cinnamic acid derivatives as antioxidants:
structure-activity relation. Journal of Agricultural and Food Chemistry 47(4): 1453-1459.

Polle, A. 2001. Dissecting the superoxide dismutase-ascorbate-glutathione-pathway in chloroplasts by metabolic modeling:
computer simulations as a step towards Flux analysis. Plant Physiology 126(1): 445-462.

Rebey, I. B., Jabri-Karoui, I., Hamrouni-Sellami, |., Bourgou, S., Limam, F., and B. Marzouk. 2012.

Effect of drought on the biochemical composition and antioxidant activities of cumin (Cuminum cyminum L.) seeds.
Industrial Crops and Products 36(1): 238-245.

Sanchez-Rodriguez, E., Moreno, D. A,, Ferreres, F., Rubio-Wilhelmi, M. M., and J. M. Ruiz. 2011. Differential responses of five cherry
tomato varieties to water stress: changes on phenolic metabolites and related enzymes. Phytochemistry 72(8): 723-729.

Sade, B., Soylu, S., and E. Yetim. 2011. Drought and oxidative stress. African Journal of Biotechnology 10(54): 11102-11109.

Tanaka, Y., Sasaki, N., and A. Ohmiya. 2008. Biosynthesis of plant pigments: anthocyanins, betalains and carotenoids.

The Plant Journal 54: 733-749.

Vermerris, W., and R. Nicholson. 2006. Phenolic compound biochemistry. Netherlands: Springer.

Vogt, T. 2010. Phenylpropanoid biosynthesis. Molecular Plant 3(1): 2-20.

Weidner, S., Kordala, E., Brosowska-Arendt, W., Karamac, M., Kosinska, A., and R. Amarowicz. 2009. Phenolic compounds and
properties of antioxidants in grape vine roots (Vitis vinifera L.) under drought stress followed by recovery.

Acta Societatis Botanicorum Poloniae 78(2): 279-286.

JUFULNANN (Received date) : 6 N.W. 60
FuurlaLmaan (Revised date) : 21 n.A. 60

JURBLTULNAIIN (Accepted date) : 10 n.&l. 62



