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Abstract

The supplemental lighting LEDS i.e. white light (WL), red light (RL), blue light (BL) and the combination
of red and blue LEDs at ratio 1: 5 (RB) for increasing active compounds in Zedoary rhizome after
harvest were studied. The plant was stored at room temperature and subjected to natural daylight
(NL), +3 h supplemental lights before 06 : 00 am and after 6 : 00 pm RCBD with 5 treatments and 4
replications was used as experimental design. The response of zedoary rhizome was monitored. Fresh
weight and active compounds i.e. antioxidant activity (AOA), total phenolic compound (TP), bis-
demethoxycurcumin (BMC), demethoxycurcumin (DMC) and curcumin content (CUR), were measured
every week (6 weeks). The experiment was carried out at the Department of Horticulture, Faculty of
Agriculture, Kasetsart University during March to December 2016. The result revealed that
supplemental LEDs especially WL and RB can delay rhizome weight loss, promote AOA and active

compounds (PC, BMC, DMC, and CUR) in zedoary rhizome.
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SP FW AOA PC | BDC | DMC |CuRr |  Correlation are signify-

Sp 1 cant at the 0.01 level; SP

= strorage periods; FW =
FW | -0.775** 1

fresh weight;, AOA =
AOA | -0.674** | 0.131 1 . -

antioxydant activity; PC =
PC | 0.801 -0.300 -0.944 1 phenolic compound: BDC
BDC | 0.765** | -0.313** | -0.932** | 0.897** 1 = bis-demethoxycurcumin;
DMC | 0.693** | -0.223* | -0.904** | 0.840** | 0.968** 1 DMC = demethoxycurcu-
CUR | 0.782** | -0.299** | -0.937** | 0.915** | 0.941** | 0.917** 1 min; CUR = curcumin
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LANNANTNARBILAAS MALAWINANT
lAussiaiufeng 9 sunsnszaanisgyfe
imsnnd e (Eﬂﬁ' 3A) laglusanAusnuas
msifiusnen SiRpsiminaeveaniiaindas
Alasusaasuanmase WL (§217) uaz RB (7
NEN) Lﬁﬂfuﬁﬁﬁﬂﬂﬁfﬂaﬂganhmd’wﬁué”asﬁ
Aulu NL @nnsssunnd) luamefmdviiv
SoufilasuusIIEsNaINWABA BL uaz RL §
iminaamdliuanensan NL (@97 2) ud

Wathgadann 2 ldaufadlanigarinoves
= o &a ' o A
ALY (FUAHN 6) WUINNNTIALFILETNIN
7“8 LED nﬂﬁﬁﬁ’mﬁfﬂmmd’wgamw (p<0.01)

o 'y A = A = a ¥ o
winuindasninule NL WaSauiisutinnin
Padninainsaslundazdnuinninvdndasn
ldsuua WL azliihmsinaaganiuniniudas
NATLUFILUY RB BL wae RL @NsaU (ANT19
1 2)

A15190 2 dningavaanisiusasnenatanMIIRLEILESUINNKAEa LED 8614 9 luudaz

sl
Fresh weight (g)
Treatment
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6
NL 463+3.16 ¢ | 440£5.06 d" | 421£3.56 ¢ | 391£5.00 c" | 375+5.48 ¢ | 371£1.29 c"
BL 473+4.51 bc | 46314.57 bc | 450+ 2.58 b | 437+4.40 b | 425+5.51 b | 4194+2.08 ab
RL 47146.24 bc | 456+4.24 ¢ | 4451512 b | 431+2.63 b | 4224457 b | 413+6.32 b
WL 488+4.03 a | 478+4.35a | 46415.12 a | 45244.57 a | 442+6.58 a | 429+6.81 a
RB 47946.06 ab | 470+4.55 ab | 459+4.65 a | 447+5.57 a | 437+3.59 a | 421+4.65 ab
B o ok o o o ok
C.V. (%) 1.04 0.99 0.97 1.05 1.25 1.16

**Mean within each column followed by the same letter is not significantly different at 99 % level of

confidence based on Duncan’s new multiple range test; NL = natural light; BL = blue light; RL = red

light; WL = white light; RB = mixed light red and blue (1:5)

A

LaJaﬁ%wmwﬁé’ﬂmﬁq@ﬁmmaami
iy (§ad 6) wududiu i lusnwiesd
1&5URaI9NTITNTE (WL) Sinnsinaamdn
AILAED 371 NTU I1NBIWBNISNFH 500 NN
waaalmiAnIimenasnnAuiduszeziia 6
gland azvinlwimsinmely 25.8 % uansly
urdtasulasldwana LED &u17 (WL) ¥inlAd
t{mﬁnuﬁaqaﬁqﬂ Ao 429 n3u lluandlsan
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v iuilasuusaasuanvasalED Auay
(RB) Feddimininin 421 n3u uazmsldsuuas
\§509NHaaa LED & USn (BL) F98uinwnein
Wi 419 N3Y uALANANY (p<0.01) N
Alasuuaaasuanvasa LED uas (RL) 993
dminmd 413 ny (M13197 2) HANINARES
wgaaldiininnsiumhaiwduszoziim 6

o warmslinasasuvinliiinninm o in



Thai Journal of Science and Technology

71 7 @ ayuii 1« uNT1AN - LB 2561

fasadmtaNINnIRIuIndaaninuluresn
lasuuasluaninsssuod laonslasuuasun
° v & o A A a o
lddiininasnieninfiga lasiiinin
AIARANINNTIA VTR ALINEN IEN WA B
Un@uszanm 15.6 % UazHITEAANITFYLFY
nunlens 14.2 %

NI IALFILRSNRINIIDTERANT

[
a o

iRsinknndaindesld anafiasunain

'
A

o
U

AsMmrdrindas laTuuaIn1IwINI U G4
agl,mﬂM@aumammlwﬁ’mﬁmuaaLﬁuiﬁ

[

WRII1% 40-60 kcal mol" tANuIwadanis
Futnfeunszuanniniadang 9 luie laod
FrfuuasrninisuiNedsdy 1wl di
ADLAWDIABLAILANT B 9IRS BIn13ALNdn
pinldsuusspIn nd wdusnwmenis
AOURHEIABURIVDIRTABANNLT UL AT DS
Aumarheulnlalasy 49 duszuuvasssniag
wuw‘"ﬁ"lﬂluﬁwﬁguga dunsvasinlalasnag
senilolanaadnuniagaduazanaaginu
ﬁ'mﬁ'aﬁ:mﬁnaﬁ JULRIIUTIILEILAS (Pr) Ua
uzsuaslng (Pr) d9lnlalasuinasinmedluig
azaglugy PruszUnngludiziana dau Pfraz
ﬂi’mg]Lﬁaﬁmvléﬁ'uLLmﬁLLmLngmﬂﬁwﬂﬁu
ag197a15de ledSuuauaslng LLeiLﬁaagJi
lugr9nansfin Pfr a:gnmaiﬂunéfu"lﬂaﬂw%ﬂ 9
(Mbglich et al., 2010) Tagniviusasanms
ﬂﬂaaavlﬁ%"uLLaamamuﬁuﬁﬂﬁa%ﬂu*’ﬁwﬁ@égu
nimaduildsuussdngd P %‘agmﬂﬁw
nsvldlsiwue 9 P duwlwlalasundgnnie
F15n01 oradanarnliinuinsenaun
ﬁ’lmwavlﬂagiugﬂa’lié’lﬁ'ﬁymﬁ@ﬁu 9 7lign
aanelUrunszuaunismslasevinlinminues
md’wﬁué”aUﬁvlﬁfuLLaaLa'%uganiﬁm%mﬁuﬁ
ol luanmwdasUnd uaasliiAudinsdsuen
Y INTY
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3.2 qw%{éfﬂummaﬁas:uazmsaan
qn?§
msbruaaasnlundassUan R lina
MINABBIFOAARDINY A NMTIALFILFINYIN LA
qﬁ(ﬁmawaﬁmz (AOA) a13U3znauuadn
323 (PC) ﬂ’%mmmiﬁm@mwaﬂs'ﬁmas’g]ﬁu
(BMC) ansiasiunandinaiaiu (DMC) uazans
\na3adu (CUR) dndu fassufisudumni
afiusasfAusnslugniniosnd (gﬂﬁ 3)
WaRersonluglani 6 %aﬂué’ﬂmﬁqﬂﬁw
PoIMIAUT B LAz wEnMAENAIA WU
qw%%ﬁmmﬁﬂaa%aﬁm:mm WL uaz RB
A1 ECs gaﬁ'q@ 20.31 Way 20.49 gFwWL"
ANEIAY FIuaneng (p<0.01) nvLudasd
1@50ua9971n RL Uaz BL 461 ECy, 24.45 uae
29.04 gFWL" sauaiiudasfilasuuas NL uaas
qw%gﬁmawaﬁmzﬁaﬂﬁq@ fia 41.87 gFWL"
(miwﬁ 4) Ysanmansdsznaulwadnsinaed
WL uaz RB ﬁﬂ%mmgaﬁ'qﬂ 8.50 WAz 8.43
MgGAEg-1 MAEIGL FIuand1d (p<0.01) 27N
afiudasAldsuuasan RL uaz BL Aldn 8.12
Lae 7.82 mgGAEg! au&1ay fanufindand
1éTuuas NL waasdSurmansisznaufuadn
i'suﬁaﬂﬁq@] f0 6.89 mgGAEg™ (1131971 3)
sreangninseglwniaindon
l#un BMC, DMC uaz CUR lnaniinasasi
gannaaIn Wadads HPLC aswuUSunmens
71 3 il 7EAAFBINUATNIATIIN fa 719
BMC azaanuniawil RT 8.42 w1l uazdd5um
ﬁaﬂﬁqﬂ §1u&13 DMC aanwuiuiafl 2 7 RT
9.37 w7l &% CUR azaanuuiuiagariig 7
RT 10.53 w17t dsif5unmganin BMC (U1 4)
waﬁvlﬁaa@ﬂﬁaaﬁ'u Pothitirat ILaz Gritsanapan
(2005) AWUI18198RAN Curcuma longa 3

ﬂ’%mmmiﬁammwan%ma%@ﬁu LRI BND-
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a a a - 9 9 a
MN1979N 3 ﬂiuﬁmmiﬁsxnauﬂuaamawaamawuuaaﬂmwmmnmﬂ%LLaaLaiumn%aaﬂ LED

fd19 9 luudazaionyt
e Total Phenolic Compound (mgGAEg™)
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6
NL 5.93+0.03 ¢ | 6.37+0.08 c¢" | 6.62+0.06 d" | 6.68+0.05 e" | 6.82+0.05 d" | 6.89+0.05 d"
BL 6.01+0.04 c | 6.51+0.07 ¢ | 7.1620.05 c | 7.74+0.07 d | 7.68+0.02 c | 7.82+0.02 ¢
RL 6.11£0.05 b | 6.71£0.10 b | 7.4020.10 b | 7.67+0.05 ¢ | 7.95+0.05 b | 8.12+0.08 b
WL 6.26+0.05 a | 6.99+0.11 a | 7.63+0.08 a | 8.29+1.43 a | 8.3620.02 a | 8.50+0.02 a
RB 6.17+0.04 b | 6.85+0.06 ab | 7.49+0.06 ab | 8.15+0.06 b | 8.25+0.15 a | 8.43+0.06 a
Elogt ok x x ok x .
C.V. (%) 0.69 1.26 0.95 0.84 0.96 0.66

**Mean within each column followed by the same letter is not significantly different at 99 % level of
confidence based on Duncan’s new multiple range test; NL = natural light; BL = blue light; RL = red
light; WL = white light; RB = mixed light red and blue (1:5)

{ K a [y Ay [ { 9 a '
@139 4 gnidueyyadarzrenninindasmendianiidnisliusaaiuannaea LED 619

lundasaonw
e DPPH scavenging activity (EC, grnlL™)
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6
NL 50.440.73 d"|48.74+1.04 e"|45.62+0.39 e"|43.79+1.97 d"|42.460.50 d"|41.87+0.65 d"
BL 48.29+0.51 c | 42.83+0.91 d | 36.78+0.47 d | 30.23+2.08 c | 29.07+0.50 c | 29.04+0.22 ¢
RL 46.92+0.65 b | 39.06+0.88 c | 32.35+0.69 c | 25.71+0.28 b | 24.6410.12 b | 24.45+0.32 b
WL 43.53+0.52 a | 32.334+0.96 a | 25.08+0.33 a | 20.99+1.43 a | 20.35+0.15 a | 20.31£0.17 a
RB 45.75+0.44 b | 34.82+0.97 b | 26.33+0.33 b | 22.31+1.69 a | 20.571+0.33 a | 20.49+0.16 a
- o o . o . ok
C.V. (%) 1.23 2.42 1.38 5.68 1.32 1.31

**Mean within each column followed by the same letter is not significantly different at 99 % level of
confidence based on Duncan’s new multiple range test; NL = natural light; BL = blue light; RL = red
light; WL = white light; RB = mixed light red and blue (1:5)

wui1 WL 1Ad3unm BMC gaﬁqﬂ fa 76.58
pg100gFW' laiuand1931n RLAAN 73.45
ug100gFW-1 G3uanena (p<0.01) 91N RB, BL
waz NL {61 70.67, 55.50 uaz 48.58 pg100gFW'

inasgiu uazinaigiineglugasszning
5.97+0.41 f14 13.88+0.86, 11.47+0.61 019
23.81+0.28 WAz 46.45+3.21 019 67.3120.97 %
Wi ANUEIAU INRANNTNARBINLINENTN 3
I a:LﬁmﬁuLLﬂiﬁumumqmnﬁu%’nm (gﬂﬁ' fAaaasa1Nd1ay IWdgaandadny DMC

3 uazan114fl 1) uazilleRasandlarin 6 wudn WL uaz RL Idngaladuandraiu Jen
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9.42 U8z 9.05 mg100gFW "' @a§1aU (A137199
5) 3uand19 (p<0.01) 91N RB, BL uaz NL e
8.18,6.85 WAz 6.17 mg100gFW' JA1aaa -

AMNRIAL (AN91971 6) §IwA1 CUR W31 WL,

7)

RB L8z RL lﬁﬁ’lgavlml,mﬂ@inﬂ°’u fa 17.42,

17.02 WAz 16.94 mg100gFW' @ ug 1Ay 49
WANEN (p<0.01) 970 BL waz NL fifld 15.30

U8z 12.62 mg100gFW " aaaiausIay (@m’mﬁ

250~

2.00—

1.50—

AU

1.00~

0.50—

0.00

0.00

4.00

6.00
Mnutes

T
8.00

]
10.00

14.00

sUn 4 lasnlaunswvasssdaemanandinaiodu (a) ssesunandinaigiu (b) uazaaiaai-

adu (c) ¥19331% NIANVIAAK 420 WIluLwas 8031MTInAA (flow rate) 1.0 TaRfasdaudl

USNNaT8NIRNAN Maaal188197 20 bulaTaas

M13519N 5 ﬂ’%mmmiﬁm@mman%ma%gﬁw AURINVTUS DU AUNAIINNT MALRILFTVIINVAEE

LED &9 9 luudazaions

SH. Bis-demethoxycurcumin content (ug100gqy™")
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6
NL 27.29+0.78 ¢"|37.53+0.39 c"|43.61£0.03 e"|44.92+1.05 e"|47.29+0.54 d"|48.58+0.84 d"
BL 29.21+0.52 bc| 40.234+0.12 ¢ | 47.70+1.44 d | 49.25+0.19 d | 53.58+0.19 c | 55.50+0.51 ¢
RL 34.62+0.79 a | 51.52+0.84 b | 55.45+0.03 b | 64.47+0.09 b | 69.17+0.30 b |73.45+3.45 ab
WL 36.31+0.81 a | 56.38+3.14 a | 61.21+£0.40 a | 70.2540.20 a | 74.32+1.87 a | 76.584+0.21 a
RB 31.49+1.95 b | 49.21+0.12 b | 53.174£0.32 c | 59.44+0.73 c | 68.33+3.34 b | 70.67+2.61 b
- o o o . o .
C.V. (%) 3.44 3.15 1.33 1.04 2.79 3.08

**Mean within each column followed by the same letter is not significantly different at 99 % level of

confidence based on Duncan’s new multiple range test; NL = natural light; BL = blue light; RL = red
light; WL = white light; RB = mixed light red and blue (1:5)
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M13199 6 ﬂ%mmmsmmwane'fi'maf@ﬁumaamd’wﬁuéj”aﬂmwéﬁammﬂﬁuaaLa'%mnﬂv\aaﬂ LED

a ' Rt 6
qd19 9 luudazslonn

Total Phenolic Compound (mgGAEg™)

Treatment

Week 1 Week 2 Week 3

Week 4 Week 5 Week 6

NL 3.98+0.33 b" | 5.19+0.04 d" | 5.62+0.04 d" | 5.79+0.07 " | 6.10£0.08 c" | 6.17+0.05 d"

BL 4.55+0.30 ab | 5.75+0.02 ¢ | 6.10+0.07 ¢ | 6.20+0.02 d | 6.75+0.05 c | 6.85+0.07 c

RL 5.30+0.54 a | 6.79+0.02 b | 7.05+0.08 b | 7.76+0.03 b | 8.74+0.34 ab | 9.05+0.44 a

WL 5.60+0.42 a | 7.28+0.37 a | 7.96+0.37 a | 8.29+0.02 a | 9.38+0.64 a | 9.42+0.22 a

RB 5.01+0.28 ab | 6.56+0.07 b | 6.85+0.05 b | 7.12+0.01 ¢ | 8.08+0.75 b | 8.18+0.20 b

F'test *% *% *%

*% *% *%

C.V. (%) 7.90 2.69 2.54

0.57 6.03 3.02

**Mean within each column followed by the same letter is not significantly different at 99 % level of

confidence based on Duncan’s new multiple range test; NL = natural light; BL = blue light; RL = red
light; WL = white light; RB = mixed light red and blue (1:5)

a1391 7 UTnuannaespiuwsesnifindasnendinnmiliuaainannasa LED &g 9 lu

weaalan

DPPH scavenging activity (EC5, grnl™)

Treatment
Week 1 Week 2 Week 3

Week 4 Week 5 Week 6

NL 9.77+0.53 |10.05+0.07 d"|{10.41+0.23 d"|12.04+0.15 d"|12.11+0.63 c"|12.62+0.28 c"

BL 10.21+0.71| 10.79+0.02 ¢ | 11.12+0.11 ¢ | 13.61+0.19 c | 14.88+0.19 b | 15.30+0.08 b

RL 10.64+0.69| 11.65+0.37 b | 13.17+0.15 b |16.17+0.27 ab| 16.45+0.40 a | 16.94+0.19 a

WL 10.8940.72| 14.04+0.30 a | 14.84+0.23 a | 16.45+0.07 a | 17.17+0.30 a | 17.42+0.63 a

RB 10.43+0.67 | 11.42+0.14 b | 12.90+0.17 b | 15.91+0.20 b | 16.42+0.36 a | 17.02+0.16 a

*% *%

F-test ns

*% *% *%

C.V. (%) 6.47 1.91 1.48

1.29 2.64 2.07

**Mean within each column followed by the same letter is not significantly different at 99 % level of

confidence based on Duncan’s new multiple range test; NL = natural light; BL = blue light; RL = red
light; WL = white light; RB = mixed light red and blue (1:5)

eridmiiaafianuauinian
snAuALE wudiargmIiiuinmdenudunus
Baaunutinniinae naade atAusnemi
afingasduszaznamwnasyinliinninaamdn
LK Lwimqmnﬁu%’nmﬁmmé’uw”uﬁ%au’m

AU AOA Dauudaluans19astdud1Gaay we

43

Lﬁaammmﬁgﬁmawa’ém:ﬁﬁnaumﬂum
ECs, Gﬁamﬁammmd’]ﬁqwﬁ%ﬁuawaﬁmzmﬂ
ﬁafm’miagaﬁaﬂﬁi’n susnasunglainnig
fusnsiniiudasmududnarnlignidn
aggaamuﬁluﬂyu LazaIgNIIALTNE G4

« o a @ & a A
ﬂ'J']%JﬁNW%gL%GUQﬂﬂUﬁ']iaﬂﬂt]ﬂﬁ‘ﬁ%ﬂa% 5



Thai Journal of Science and Technology

71 7 @ ayuii 1« uNT1AN - LB 2561

LZ% PC, BMC, DMC L&z CUR W&ad AL AR
Warfusnwuiusesduszoznawuiwazyin
’Lﬁmié']ﬂ”ryl,ﬁwﬁyu wananit LlaRer s
aVFUNuTVaIEInTNaa R vIwsa iy
a3dAny wuhdanuduwusiBaausniiugnd
G’ﬁuawaﬁas:ﬁ“ﬁmmé’uw"’uﬁn”u CRIN
WninwududesfiAiusne uwimin
aaassana il anmm i Ay Andn 3
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wonanit (eRalesuuasasurnlifaaoms
2aNgNBLANT L% 813 BMC, DMC, CUR Uz
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Buchholz Lazathe (1995) wuin Pfr Tnsin A4
mIafemslungunailanasd i01a8du uaz
wanlsloofin wanandt sswuininsazaw
mRNA §1%3UN13FILATIZA chalcone synthase
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