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Abstract

The purpose of this research was to study the growth and bioactive compounds of one-year-old Dendrobium
friedericksianum Rchb.f. cultured under different LEDs light conditions. The pseudobulb of orchid extracts was used
to study edible coatings. No significant differences of plant height and diameter were found when culturing under
different LEDs light conditions for 6 months. The analysis of bioactive compounds from the pseudobulb of Dendrobium
friedericksianum Rchb.f. incubated under different light conditions for 7 months found that the IC50 value of extract of
orchid grown under purple light was statistically significantly lower than that of other light colors, corresponding to the
total phenolic content of orchid extracts and the total flavonoid content from the orchids extracts from the purple light

cultured. The results for culturing orchids under the LEDs to control the required amount of active ingredient were
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generally better compared to the natural planting. Edible coatings were studied from orchid extracts with the objective

of finding ways to delay changes in quality and to extend the shelf life of Kluai Khai and lime. It was found that there

were no significant differences for the application of coating agent to delay the color change of Kluai Khai and lime,

and delay changes in firmness, sweetness, pH value and the acid content of Kluai Khai. This information provides

guidelines for further development of Kluai Khai and lime of coating formulations in future.

Keywords : LEDs light, dendrobium friedericksianum Rchb.f., antioxidant activity, coating, edible coating
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Table 2 Yield and properties of bioactive compounds of Dendrobium friedericksianum Rchb.f. stem extracts cultured

different light conditions for 7 months

Light conditions

Phytochemical content

white orange purple pink
Yield of crude extract (percentage) 8.31+0.25 8.06+0.79 7.89+0.37 8.44+0.17
Total phenolic content (MgGAE.g") 9.100.20° 9.01+0.06" 9.71+0.06" 9.23+0.07°
Flavonoid content (mgQE.g'1) 188.44+3.87" 180.07+3.63° 194.38+2.32° 174.56+2.32°

IC50 DPPH radical scavenging (mg/mL)

IC50 ABTS radical scavenging (mg/mL)

1456.39+27.35"

801.06+20.65°

1496.72+6.37° 1128.58+25.84° 1189.57+7.35°

823.81£32.44™ 639.41£14.96° 868.13£28.94°

Means with different letter within row are significantly different at (p=<0.05).
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Table 3 Color value of coated bananas and stored at

room temperature (3012 °C) for 7 days

Orchid Color value
extract (%) L* a* b*
Control 60.43+1.48 10.93+1.80 40.73+2.25
0 63.17+1.46 10.97+3.00 42.63+2.31
0.5 59.00£5.25 4.90+6.97 38.57+4.74
1.0 58.831+6.26  4.60+8.70  40.57+5.99
1.5 59.50+3.91 5.23+6.09 40.73+4.73

Table 4 Color value of coated lime and stored at room

temperature (30+2 °C) for 7 days

Orchid Color value
extract (%) L* a* b*
Control 56.13+2.44 0.8711.86 44.17+21.47
0 55.17+5.81 -0.3316.47 46.57+6.90
0.5 52.3314.08 -2.13+2.50 39.9048.73
1.0 50.67+5.59 -2.67+3.65 39.231+9.67
1.5 50.63+1.69 -2.10+0.96 37.97+3.89
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under artificial lights and development of edible coating from an extract

Table 5 Results of firmness, %brix, pH value and %total acidity of bananas stored at room temperature (30+2 °C) for

7 days
Orchid extract Firmness pH % Total
(%) (Kglem?) % Brix value acidity
Control 3.90+0.23 11.67+9.43 5.45+0.42° 1.27+0.96
0 4.10+0.58 11.754+9.00 5.64+0.37%° 1.33+0.79
0.5 4.11+0.50 11.7948.31 5.630.37%° 1.45+0.98
1.0 4.16+0.53 10.46+7.84 5.66+0.39% 1.54+0.83
1.5 3.87+0.27 13.25+9.86 5.76+0.68° 1.44+0.95

Means with different letter within column are significantly different at (p=<0.05).

mﬂwamiﬁ@umm’smﬁauﬁwmmﬁ'@mﬂﬁ'}gﬂ
nanunadelsy Lﬁaﬁﬂmﬂqmuﬁu%ﬂwmﬁaﬂ*‘ﬂLLa:mm';
F9nad wudmsldansiedauinanasananaqs e
UT 1.0-1.5% Suwilingiareaan sl as w8z uas
naneliuazuzunla TasreaamIlfauidasrnanuaing
1A A A =3 1 (=3 a s
AT LILAAN TR IUITRININITALTNEN 1-7 0
- vd 1 a va o -
amaawavlumﬂauumJaaLummﬂluwavlumammqLLﬂI‘iﬂ
wagvnfivanalsilasiuasalinanad analdgnaaals
Waﬁa:amﬂéhl,wiLmEﬁuLLazLLEnuIﬁWaéﬁxﬂ'omag'u,az
Unngfduta MlddFmtsaduawiouduiana (e
qmmﬁma, 2547) &N 3TzaoMItU skl asnnuninh
e ANEIK ANULTUNTAANS wazUSumnIaTaInag
lufanuduRusiuaaNuEIL wazanuunIaananad
Wasnnnamsduldnadszianlaawunmasn (climacteric
fruit) 1lafinsgnazilfounisliibumans Gnsmgl
£ ad n' ;3 a d’ L 6
LRZNNTRISLANDRULANTU FNTURoUURIVDINTISLTAR
ﬁﬁ’ﬂﬁl,ﬁaa'au@ummnmsﬁ’mwuadLauvlﬁﬁﬁ LRSLAANNT
A A A A A & A A 8L ad
Wasuulasgvaddfonnaan® et dugineed TIRHG
azifludidsananuungn (aus) Iunsysol, 2548)
dwnTuuzmndunaliszianueu-laauuninadn (non-
climacteric fruit) S8ammImeladaudnsnsfiuazzaiaus
wiadanmimelaazanasatinedi g wianiuiinaldeas g
' a v =) lﬂld 3
&N wazdaNiFely wan1sldansafaunddanisveas
y P a4 A e
mMatdfsuuilaidnd g Aneduainaun satedauEadn
@ A o v A A A oA ' o P
m@‘nm%m‘nLﬂuLawaumaLaaﬂwwuluﬂﬂﬁﬂEULﬂaﬁu
UsstMa lagaadamanisla nsuanilauuwmg uas
FAINNITNN00NTLATY TINDINITTERONTLRONRAIN
a a X A A€ .
LLa:mimqum'ﬂmzymﬂmaama@aumm (Rojas-
Gral et al., 2009; Trevino-Garza et al., 2015)

ajﬂwamiﬂﬂaaauazﬁaLa%mmz

msﬂgmgmﬂﬁaﬂﬁmm%’uwgsmﬂlﬁamwum
AUANEITH A0 WEIEID, URIRAY, LEIFNIY UATUAS
Fouw (uszoziom 6 WWan wohmaeiydulamasdiu
ANFY °nm<ﬂLﬁumug{uﬁﬂmwaaﬁ'@nﬂﬁayvl,mwm@m
AUNIEHa ﬁmmgam'&‘aagiwﬁw 20.43 19 23.470
udtnas Sruraidudiugudnas 0.61 v 0.78
wudwas wasdavindrelifiiumaassnoldussd
VIENAMIUSNIUNARRATITIAAREIY WATILATIEA
Punaiuednmu USinaa huesd wazdn IC_ wudns
Lémﬂﬁ'sﬂvl,ﬁmﬁaﬁuﬂgsmﬂlﬁLLaaﬁmalﬁwaﬁﬂhLm%
39 TnoUSinafluednmuuazsinmna hussdsnlu
miaﬁ'@mﬂﬂﬁwvlﬁﬁLgmﬁmumﬁajwﬁﬂ’%mm@q@ uae
wamsﬁmawaamwaamsaﬁ'@ﬁﬂ'j’lmmﬁ'@ﬁLgmﬁw
LEIFEUY LTUAT FIUNIIRAWENIIARELINEIETR
naelwuIn nRaMIRAM NI R LM BRIRNANN
ﬂé}”’;UVLiTLﬁaﬁ@mﬁqﬂmﬁu%'ﬂumshy"l,mmzmmaéfaﬂﬁm
wuin msiunsnaasuazuzug 1-7 Yu lasmsls
saadeufinnasafiandiolinnzduanudutuld
naliuandrsiunesda damslemsedouiuwalinln
nrdaergmiaiiuinm Frpmraantsilagunasd
yaindldnazuzud wazluwildnlunisvzaanns
Wagsulasanuuiniite anuww anudunsasg
wazd3anamnsavasndels anuanInasesiaunIasin
Tl duuwamslunsiamgasamaadeundioliuas
vzwnlududaly



276 Pornpan Sukhumpinij et al.

naanssnlsznie
mu”‘a%’sﬁ”lﬁ%‘umiaﬁumguﬂamludaLa‘%u
INeEEas ITVURZUIANTIN (II%.) FIHNITBAIE
NITNNITFILEIVINDATAS ITOUALUIANTIN (FNTFD.)
Ysudszunm 2565 fIduveveuqmamsinalula
MINBAT AANDFENTADTIWNITE SmTuaouA
Tumsendiumsiseluaseit

LN&NTD19D9

SA5INITI WAN. (2550). MITWILUEAUAINIZLALY
aiBanaaely awInndinsasenaas.

Ay ynenfiesd. (2547). n1gnvadna laf lugars=nay
nN13L3yuN1I8a %1837 Postharvest physiology
horticultural course. AMALNHATANRAS NAIINLRE
Bl

el 'a;aiw‘ﬁf. (2559). MINAFIUFTINNIHAL uaznnﬁ%w
%amwwamannﬁw?&faqwTzz/ Bnenfinusine
MEATUNTIANA, VRIINLINUYINI]. UR1ANRD
YW,

AUALNDY WILaRUNIA waziiTen Sauuun. (2562). Waw
ﬁlﬂ?ZNWIZ@qf https://www.foodnetworksolution.com/
wiki/word/0666/edible-film.

Tunwn suyTainIwg, WrTen yynaum uazyuiRaw
WNBUNITNE. (2558). navodlaloalsusdanisiiia
swnlslanefulaveduasndreliwnelmfiode
8NA. MIUETUITIN IV INAUNBATAIFAT a3
71 35 (1. 675-680). WATAINLNALINHATANTAS.

Naw Usznide, Suaasd waklasing wazfnddng
TBAnaTwIIn. (2561). miﬁnmnnfi;uaamiwnny
indlundrelituszunaniensverswusa1niv
TUTU. http://cmruir.cmru.ac.th/handle/123456789/
12667locale=th

ouant Inones. (2549). naag laidaslng (9397 12). 1hm
USRI,

aum FunIy Il (2548). Lang1I/sznaumsiiuunIaan
Teirnannsiana. amsdInNseaas aandu
waluladnousnaine e,

Chidambara M. K.N., Jayaprakasha G.K. & Singh R.P.
(2002). Studies on antioxidant activity of pomegranate
(Punica granatum) peel extract using in vivo models.
Journal of Agricultural and Food Chemistry, 50, 4791-
4795.

J Sci Technol MSU

Hasan, M.M., T. Bashir, R. Ghosh, S.K. Lee, & Bae, H.
(2017). An overview of LEDS effects on the production
of bioactive compounds and crop quality. Molecules,
22(9), 1420.

Hossain, M.M. (2011). Therapeutic orchids: traditional
uses and recent advances-An overview. Fitoterapia,
82, 102-140.

Phanumas, K. & Kamplon, P. (2007). Lighting system for
growth enhancement of Thai orchids. Proceeding of
the 2007 ECTI International Conference.

Prommajak, T., Surawang, S & Rattanapanone, N. (2014).
Ultrasonic-assisted extraction of phenolic and
antioxidative compounds from lizard tail (Houttuynia
cordata Thunb. Songklanakarin Journal of Science
and Technology, 36(1), 65-72.

Rojas-Grali, M. A., Soliva-Fortuny, R., & Martin-Belloso,
0. (2009). Edible coatings to incorporate active
ingredients to fresh-cut fruits. Trends in Food Science
& Technology, 20(10), 438-447.

Singhatong, S., Leelarungrayub, D., & Chaiyasut, C.
(2010). Antioxidant and toxicity activities of Artocarpus
lakooha Roxb. heartwood extract. Journal of
Medicinal Plants Research, 4(10), 947-953.

Trevino-Garza, M. Z., Garcia, S., Flores-Gonzalez, M.S.,
& Arévalo-Nifio, K. (2015). Edible Active Coatings
Based on Pectin, Pullulan, and Chitosan Increase
Quality and Shelf Life of Strawberries (Fragaria
ananassa). Journal of Food Science, 80(8), 1823-
1830.

Yeow, L.C., Chew, B.L., & Sreeramanan, S. (2020).
Elevation of secondary metabolites production
through light-emitting diodes (LEDs) illumination in
protocorm-like bodies (PLBs) of Dendrobium hybrid
orchid rich in phytochemicals with therapeutic effects.

Biotechnology Reports, 27, 1-5.



