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GRAPHICAL ABSTRACT ABSTRACT
o seimionty = = The propagation of Curcuma longa L., a medicinal herb known
— @ smwm for its therapeutic properties, including alleviating stomach discomfort and
- = Q = expelling gas, can be effectively supported through plant tissue culture
.. o 2 mat B4 . to ensure an adequate supply for cultivation. However, the cost of
aufoctave — = autoclaving for media sterilization is high. The addition of sodium

"
or -v hypochlorite (NaOCl) to the medium can achieve sterility and reduce cost,

@ — QD but it may also affect plant growth in vitro. Therefore, this study aimed

s Q to investigate the effect of various concentrations of NaOCl in the culture

mdbsmLLNA0 Serledmetiom medium on shoot multiplication and root induction of C. longa under
aseptic conditions. The in vitro shoots were cultured on Murashige and Skoog (MS) medium supplemented with 2 mg/L benzyladenine (BA) to
induce shoot formation and on MS medium without plant growth regulators to induce root development. The culture medium was sterilized
either by autoclaving (control) or by adding NaOCl at concentrations of 0.1, 0.2, 0.4, 0.6, and 0.8 mL/L. The results showed that all treatments
effectively sterilized the culture medium. There were no significant differences among treatments in shoot and root induction percentage,

number of shoots and roots, or shoot and root length. The survival rate after transplantation was 100%. Thus, NaOCl at a concentration of 0.1
mL/L can be effectively used for media sterilization in the micropropagation of C. longa.
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ity 9130 Tumeric (Curcuma longa L.)
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Tothdedinszualniwieuiaielrnuteusu
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2. gUnsaluazisns
2.1 HUNARDIAZENNINNZIEDS
soniiuTiiaLluan UasndauLe NS
g"3 MS (Murashige and Skoog) s BA At
2 mg/L 5191121111%?1 30 /L uagu 85 ¢/L pH ved
DWNIWNAU 5.6-5.8 USusie NaOH Aaity 1 N
vmsthodoaiteiisnuoueslilfismefiazsihnis
naaos Tasineidesluiosmunugungll 25:2°C
T 16 F2lue/5u Amdias 3,000 Lux
2.2 M3finsuaueen
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AT 1-1.5 cm LWWL?Tawummiqm MS
i BA Aradiudu 2 me/L anududuesinng
glasa woriu aUsu pH vese M TwIzAn
Wudeniude 2.1 Tngensimzdswililasaide
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VERIUAT 4 9 usazenil 10 v (1 seasovan)
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(Figure 1 and 2)
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Figure 1 Regenerated shoots of Curcuma longa

cultured on MS medium supplemented
with 2 mg/L BA for 8 weeks. The medium
was sterilized using autoclaving (control)
or adding NaOCl at the concentrations of
0.1-0.8 mg/L.

3.2 nMsgnulmniasn
ownsinsEssdmsutmiliiAnsnaen
W0 100% ndsanudenuda 2§ omnzides
aamfm%’uuummiqm MS AlaiAnansaununis
wWigivlmiednmilmansn (Wunan 4 dUani
WU gandsaRmuIsInle 100% Uuemsd
slsiuasnidenn viniud (Figure 3) uanainii
FIUIUTIN (2.96 + 0.14 D3 2.42 + 0.14) dazAy
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817510 (7.43 + 0.24 59 6.14 = 0.13 cm) Vos5107l
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(Figure 4) Intiurhduniiudy (sonfifsn) panUgn
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Shoot formation (%;

Number of shoots
o
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w

control 0.2mlL/L NaOCl 0.6 mL/L  NaOCl

Figure 2 Shoot induction of Curcuma longa A)
shoot formation (%) B) number of shoots
Q) shoot length after shoot explants were
cultured on MS medium supplemented
with 2 mg/L BA for 8 weeks. The medium
was sterilized using autoclaving (control)
or adding NaOCl at the concentrations of

0.1-0.8 mL/L.
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. P NMTHHN NaOCl At 0.1-0.8 mL/L
adlua visinizidsaiadnunlviinean
,v LAYIINVBIVAUTU NUI1 @1u15avintHe1us

— el Uaeaiola 100% faualEuinsveaesauaiadu

v =t

: A1SNAaBIYULAINUNSIdutadeanuaulawn
= Mgaungil 121°C w1y 15 Uil Meiliilesann NaOCl
A Juansindinfiguantilunshdadeqdunsd [13]

0.4 mL/L NaOCU 7N . dieazaneiifinuaudfilunasaziianisunnda

| a = wa &
Figure 3 Root induction of Curcuma longa after ﬁuaﬂmLaqaLLazUaﬂﬂaaaaaﬂmﬁm muﬂmammﬂu
culture on MS medium for 4 weeks. The Oxidizing agent itz Hypochlorous acid (HCLO)

medium was sterilized using autoclaving -y active chlorine fanuansavihatelusiun
(control) or adding NaOCl at the

Woruwaduogaun3d Wy wuadise [14] Javili
concentrations of 0.1-0.8 mL/L.
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Figure 4 Root induction of Curcuma longa A)root  NaOCl Aasidatu 1-2 mL/L Tuensimngiaeauny
formation (%), B) number of roots, C)root  psflgidmigesentetannuiuleunlifnasdonis
length (cm) after culture on MS medium

, - FninliAngealaysin [11] wselun1stniiliiie
for 4 weeks. The medium was sterilized

using autoclaving (control) or adding iﬁﬂ%@dLElE]“UE’]“W‘LJﬁq Essandre vteu NaOCl
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NaOCl AUWNTY 0.0005-0.003% (A1U384AIN
AMUTLTUYRY Active chlorine) [15] aghdlsAnna
Tuflwunswdefisenumsidasiendidnideivas
TupmswnziEes uenanagliifudunsefuiivu
Fudnasunisiesayivlnvesfiaiinzidedae
f93189UVDY Wamaedeesa et al. [9] 1Ay Haiter®
way Betadine® asluemmsimnziassilawmunsou
WUgTILNING wun15sendinvesiiy 100% lag
g7 NaOCl Aududy 2 mL/L vilsidnas
wigdulansluffigaisdiuiuuazaunily
vizeluliiymurhuaun$h wuh Sruuseadiiann
(6.20 + 0.44 73 6.80 = 0.70 Han) WotwzAswy
915TAL NaOCl aadadu 0.1-0.5% (v/v)
WINNIITIVIUBBATIRAIUY (4.20 + 0.44 pon)
vueMsTINIUNNS I daiedentaiananusiy
Iaﬁwaéﬂqﬁﬁaﬁﬁm [16] Heilenaiiiosan NaoCl
wioaraadilldmindogdunidlidnadenis
aanefvorinfiuifionaintuldiioliautou
snmsileiidade [15] sauds pH ¥99919113
LawWasundasnn vldfvanuisalduselosd
mﬂﬁw@a’wn3ﬁﬁiuawmﬂwwgﬂﬂé’fﬂua&J"mﬁ [17]
MANANINARDST 3302514 NaOCl Anuidud 0.1
mL/L faduarududuiisiununisieindade
shewstotisrusulevh Tneiaaitiiivinlisymdn
Funulumsudefisdismanzdoudede uay
Lidemasdemsaigivlnvesiiutuiinzidoie

4. a3UnNan1INAag

AN NaOCl AMLNTY 0.1-0.8 mL/L
wnumsiaidaesendiodenuiuloth viile
pnsUaende 100% soaviuduaiunsatmul
gaalnismtaunsaiingnls Ineinsiingenuas
3790 (%) FMUIULDALALIIN AUYIYDAUALIN
Tilumnsnstumsadifugeniynzideswuon s

Science33-N5.indd 30

30

sandememielmnuiuleth vesuiiutusontin
100% wndtesndgnluaninsssuvifunaey
wiaiuTnluanmsssuald safu msviliems
Uaomieasie NaOCl aanududy 0.1 mL/L
Seaunsalinaununisieidadodonidot
auslethlunswnsidsaiodeviiuduld

5. AnAnIsuUIZNA
AMERITEvaVRUANAIYIIYINALULAE
N1SINEAT AMEINEIAIEnsLazinalulad
unmAng1desssumansiatuayugunsaiuas
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