Available online www.jocpr.com

Journal of Chemical and Phar maceutical Research, 2015, 7(11):154-157

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

I nfluence of photopheriod to red roselle (Hibiscus sabdariffa L.) calyx
phytochemical content

Wirdhatul Muslihatin®, Ruspeni Daesusi?and Eko Prasetyo K uncoro®

'Department of Biology Sepuluh Nopember Institute of Technology, Surabaya, Indonesia
“Department of Biology Education, Muhammadiyah Surabaya University, Surabaya, Indonesia
3Department of Biology, Airlangga University, Surabaya

ABSTRACT

Red roselle is an ornamental and medicinal plant. The purpose of this study was to investigate the effect of
photoperiod on the phytochemical content of red roselle. Red roselle cultivated on photoperiod variation of 8,9,10,
11 and 12 hours. Photoperiod influenced the phytochemical content of red roselle calix. Phytochemical content
observed were water extract, fiber, ash, poliphenol, iron, omega-3, vitamin B1 , vitamin C, fats and protein. Ten
hours of photoperiod provided optimum phytochemical content.
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INTRODUCTION

Each type of planthas different physiological reactto the influence of the intensity, quality addration of
sunlight exposure.The differences in how plantpeed to radiation are also called photoperiodignmakes the
plants are grouped into day-neutral plants, longmants and short day plants.

Red roselle flibiscus sabdariffa Linn.) is a plant that grows on the short radiatiength or short day plant [1,2,3],it
is cultivated onlyin a certain time, so the produttand supply of red roselle is not optimal. Redetle is an
ornamental plant that is consumed as medicine aad as industrial raw materials. Red roselle caked as raw
materials for healthy drink (tea) and syrup. Dueampounds in calyx, red rosellehas benefit folthe€hemical
compounds useful in the red roselle calyx are pmstecarbohydrates, calcium, phosphorus, iron,-batatene,
thiamine, riboflavin, niacin, ascorbic acid. Redseltle calyx containing anthocyanin thatis efficasioas an
antioxidant.

The length of the radiation is known as photoperi&thotoperiodism affects plant growth in many ways.
Photoperiod affects the flowering initiation andvel®pment ofHibiscus sp.[2,3,4], it also affects the harvest of
Ocirnum basilicum (Sweet Basil) [5]. Manipulation of lighting andayl length on the plant aimed to improve the
growth, development and induce plants floweringe Tight factor also affects the synthesis and anthnin
content, chlorophyll and other metabolites in matr flavonoids [6]. The effects of photoperiod ¢me
accumulation of many secondary metabolites hava begorted in other species|[7,8,9].

The objective of this study was to determine tHeatfof photoperiod on the phytochemical contentealroselle.
EXPERIMENTAL SECTION

Seeds of red roselle were planted directly to tle m a pit, each pit has the size of 40 cm wid@®>xcm length x 30
cm height; 25 cm was the spacing between boundartes treatment carried out in this research waslelagth
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using environmental manipulation technique. Plaas wovered with black cloth. Exposure time wereo@ré of
daylight (5.30 am to 13.30 pm without black clodimd then covering with black cloth 13.30 pm to 05z8n), 9
hours (5.30 am to 14.30 pm without black cloth, #meh covering with black cloth 14.30 pm to 5.30)ab® hours
(5.30 am to 15.30 pm without black cloth, and teewmering with black cloth 15.30 pm to 5.30 am), ddts (5.30
am to 16.30 pm without black cloth, and then cavgmvith black cloth 16.30 pm to 5.30 am) and 12rbowithout
cover (control).

Harvesting was done after aborting red roselle loemthe time of plantation reached 3-4 months. elting was
done by picking red rosella calyx using cutter ossors. Dried material obtained by drying red Hesealyx at
room temperature for 7 days until the constant teiRed roselle calyx quality parameters measurexk water
extract, fiber, ash, polyphenol, vitamin C, vitar&ih, fat, protein, iron (Fe), and omega 3.

The design of the experiment was randomized bloekigh. The treatment was repeated 5 times. Date wer
analyzed by analysis of variance (ANOVA).

RESULTSAND DISCUSSION

Water extract

Photoperiod did not influence the water extractioéd red roselle calyx, but it had significanteetf to fresh red
roselle calyx. For the fresh red roselle calyx, thghest production of water extract obtained athblrs of
photoperiod while the lowest production produce@iGhours of photoperiod (Table 1).

Fiber

Photoperiod influencedthe fiber content of dried &mesh red roselle calyx. The fiber content ofdried roselle
calyx obtained at 8 hours of photoperiod had sigaift difference from the results of9, 10, 11, d@dhours of
photoperiod. The highest fiber content of dried resklle calyx obtained at 8 hours of photoperit8l49%) while
the lowest fiber content obtained at 12 hours a@tpperiod (17.45%). The fiber content of fresh resklle calyx at
low photoperiod (8,9, and 10 hours) showed sigaift difference and higher than the 11 and 12 leburs
photoperiod. The highest fiber content of fresh mesklle calyx obtained at 9 hours of photoperib@@%) while
the lowest fiber content obtained at 11 and 12 $i§lu64%) (Table 1).

Ash

Photoperiod had no effect on ash content of deeldaselle calyx however it affected the fresh redie calyx. The
highest ash content of dry red roselle calyx ola@iat 8 hours photoperiod (4.05%) while the loveesit content
obtained at 12 hours of photoperiod (3.76%). Phatiod effectedash content of fresh red rosellexcalfe highest
ash content of fresh red roselle calyx obtainedGathours of photoperiod (0.42%) while the lowegt asntent
obtained at 11 hours of photoperiod (0.34%) (Tdbl&enerallyl0 hours of photoperiod provides optinesults in
water extract, fiber and ash content of dry andtfneed roselle calyx.

Table 1. Water extract, fiber and ash content of dry and fresh redroselle calyx on different photoperiod

Photoperiod (hours) Water extract (%) Fiber (%) Ash (%)
” Dry weight Fresh weight Dry weight Fresh weight Drgight Fresh weight
8 34,15a 3,54 ab 18,49 a 1,78 a 4,05a 0,35 bc
9 35,11 a 347 b 17,59 b 1,80a 393a 0,35 bc
10 33,55 a 343 b 17,80 b 1,75 a 4,03 a 0,42 a
11 35,39 a 3,68 a 17,63 b 1,64 b 3,87 a 0,34 ¢
12 35,19 a 344 b 17,45b 164b 3,76 a 0,40 ab

Red roselle calyx quality parameter measured wasmaal composition, relating to the efficiency of
photosynthesis. Photosynthesis will form hexoseasigp be converted into fructose to translocatether cells,
forming structural components such as fiber. Hegasan also be entered into the system and disak=etmoéll
respiration to produce energy or processed intaricg components which are used as structural mitabo
compounds and food reserves are important, for phafats, proteins, chlorophyll and so on [10].

Poliyphenols

Photoperiod influencedthe content of polyphenolsiridd red roselle calyx but it had no effect testn red roselle
calyx. The highest polyphenols of dried red roseliéyx obtained at 10 hours of photoperiod (16.21ghjle the

lowest obtained at 8 hours of photoperiod (15.07%8ble 2). The quality of red roselle is also ieficed by the
nature of the chemical or substance itself. Fomgpla, the content of polyphenols.Polyphenols i®aéd by
phenylalanine and tyrosine as precursorr. Phemjladaand tyrosine production is affected by ligrtie longer light
exposure providesgreater phenylalanine and tyrasineent [11].
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Iron (Fe)

Photoperiod influenced iron content of dried aresirred roselle calyx. The highest Fe content ietidied roselle
calyx produced at 8 hours of photoperiod (8.89 ®@¢) while the lowest produced at 11 hours of ppetid
(7.24 mg/ 100g). 9, 10 and 12 hours of photopepiatided the same effect on the iron content cédired roselle
calyx. The highest content of Fe in fresh red desehlyx highest obtained at 12 hours of photigokf0.95
mg/100g) while the lowest obtained at 9 hours aftpperiod (0.80 mg/100g) (Table 2).

Iron is an essential nutrient for plants becaude fiart of certain enzymes and part of proteat #erves as an
electron carrier in the light phase of photosynthemd respiration. Ironis beneficial to health dese it is a
constituent of red blood cells. Iron is a microrarit that plays a role in producing essential hdotmg in red
blood cells that carries oxygen to function frora thngs to body tissues and myoglobin in musclks.cel

Omega 3

Red roselle calyx contains high omega 3. Photodarifiuenced the omega 3 of dry and fresh redlesalyx. 9
hours of photoperiod (25.67 mg/100 g) and 10 hoéighotoperiod (25.72 mg/100 g) had the same effdde 12
hours of photoperiod produced low omega 3 (22.52100 g). For freshred roselle calyx, the higlessitent of

omega 3 produced at 10 hours of photoperiod (2.8§200g) and the lowest produced at 9 hours of giestod
(2.29 mg/100gq) (Table 2).

Red roselle is photoautotroph organisms that useboo dioxide as a carbon source for forming omani
compounds, for example omega 3. This study reiefbrihat red roselle calyx has an important rolehealth.
Omega 3 is an essential fatty acid needed for dgrantl development of the body [12]. Omega 3 hasngortant
role in preventing and treating heart disease, tigpsion, diabetes, and inflammatory and cancennk&tion of
omega 3 polyunsaturated fatty acids involves agebA in the Krebs cycle with hexose sugars glucasea
substrate of photosynthesis. This study showedhthatmega 3 content of red rosellacalyx affecteddolation in

the photosynthesis process. The highest conteammea 3 produced at 10 hours of photoperiod forathg fresh
red roselle calyx.

Tabel 2. Polyphenol, micronutrient, and omega-3 on dry and fresh red roselle calyx

\ Polyphenol (%) Iron (Fe) (mg/100g) Omega-3 (mg/)00g
Day length (hours) Dry weight  Fresh weight Dry weight Fresh weight Dwgight Fresh weight
8 15,07 d 1,54 a 8,89 a 0,83 ¢ 23,72 bc 2,38 ab
9 15,66 bc 150a 7,86 b 0,80 c 25,68 a 2,29b
10 16,21 a 1,58 a 7,72b 0,86 bc 25,72 a 252a
11 15,93 b 1,50 a 7,24 c 0,93 ab 25,26 ab 2,39 ab
12 15,52 ¢ 1,56 a 7,98 b 0,95 a 22,52 ¢ 2,44 ab

Vitamin B1

Photoperiod influenced the vitamin B1 content of dnd fresh red roselle calyx. The highest vitaBincontent of
dried red rosella calyx obtained at 10 hours oftpperiod (0.80 mg/100g) and the lowest at 12 haafrs
photoperiod (0.09 mg/100g). 8 and 9 hours of phetiog had the same effect as 11 and 12 hours dbphadod.

The highest vitamin B1 content of fresh red roselieyx produced at 8 hour of photoperiod (0.10 rag4) while

the lowest produced at 10 hours of photoperio@5(@ng/100g) (Table 3).

Vitamin C

Photoperiod affected the vitamin C content of dnied rosella calyx but it had no effect to the fresd roselle
calyx. The highest vitamin C content of dry redeite calyx obtained at 11 hours of photoperiod{85ng/100g),
this result was not significantly different fromethesult of 10 hours (85.03 mg/100g), the lowestent obtained at
8 hours of photoperiod (80.97 mg/100g) (Table 3).

Vitamin B1 has natural properties that are seresitivlight, longer irradiation causes a decreasétamin B1 in red
rosella calyx. This is contrast to vitamin C thasmatural properties that are not geographicaltgisive to light.

Table 3. Vitamin and macromolecule compounds on dry and fresh red roselle

Photoperiod (hours) Vitamin B1(mg/100g) Vitamin C (mg/100g) Fats (%) ofgin (%)
’ Dry weight Fresh weight Dry weight Fresh weight Dvgight Fresh weight Dry weight  Fresh weight
8 0,67b 0,10 a 80,97 ¢ 8,29 a 011c 0,03a 10,24 0,02c
9 0,69b 0,06 c 84,03 b 8,34 a 01lc 0,03a 0,24 0,04 b
10 0,80 a 0,05 c 85,03 a 8,32a 0,36 a 0,04 a &,30 0,04 b
11 0,10c 0,09 ab 85,12 a 8,50 a 0,26 b 0,04 a 0,23 0,05b
12 0,09¢c 0,07 bc 83,65 b 8,19a 01lc 0,04 a ®,20 0,06 a
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Fat

Photoperiod effected the fat content of dried reskelle calyx but it had no effect to fresh red Hesealyx. The
highest fat content of dried roselle calyx obtaiaed0 hours of photoperiod (0.36%) and the lowéshined at 8.9,
and 12 hours of photoperiod (0.11%) (Table 3).

Protein

Photoperiod effectedthe protein content of dried fmesh red roselle calyx. The highest protein ennof dried red
roselle calyx obtained at 10 hours of photoperid@@%) and the lowest is produced at 12 hours otqggeriod
(0.20%).

Plant growth required lipids, proteins, chlorophatid nucleic acids [13,14]. Photosynthesis provithedsubstrate
for respiration in the form of hexose sugars. Thaemmolecules in dried and fresh red roselle calgxgenerally
produced at 10 hours of photoperiod.

This study showed that the content of polyphenagtsmins B1, C, fat, protein, and omega 3 were céfé by

photoperiod. This study showedthat photoperiod casedl with plant or leaf opportunity to receivebaam of

sunlight to perform photosynthesis. This study sbahat redroselle is a short-day plant, if recellesexposed to
excessive light or getting a longer exposure il gihd to the decrease of redroselle calyx chentoatent. The
results of this study are comparable with the tesof the other research[15].Under high radiationdition, red

roselle plant suffered from light saturation, tbasdition will not improve photosynthesis becauagon exchange
rate will decrease. The leaves will utilize efficily light energy at low exposure levels. This ststhowed that the
highest chemical constituents of red roselle calpkxained at 10 hours with the assumption that ywtihesis

occurs efficiently at 10 hours of photoperiod.

CONCLUSION

This study showed that the content of polyphenatamins B1, C, fat, protein, and omega 3 wasurficed by the
length of exposure. Red roselle is a short-daytpléit exposed to excessive light or getting ader exposure, it
will lead to decrease of the chemical content oWér calyx. Under high radiation, red roselle stgtefrom light

saturation level, this condition will not improvénqtosynthesis because carbon exchange rate wilkase. The
leaves will utilize efficiently light energy at loexposure levels.
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