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Effects of Packaging on Quality of Cut Curcuma cv. Twister
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Abstract
This study aimed to develop alternative packages for minimizing cut curcuma (Curcuma alismatifolia) cv.

Twister damages during transportation. The cut flowers were packed in 4 developed corrugated boxes (named
No.1, 2, 3 and 4) and commercially corrugated box (control) prior to simulating vibration at frequency of 2.5 Hz for
1 hour using ASTM D999 method. All flowers were subsequently held in distilled water at room temperature
(28.36+3.08°C) and relative humidity of 69.96+15.61% for 6 days. It was found that the scores of bract freshness
of cut curcuma flowers packed in commercial corrugated box and developed box No.1 were not significantly
different. However the flowers packed in commercial corrugated box had the greater scores of bract freshness
than those of the flowers packed in developed boxes No.2, 3 and 4. Curcuma packed in developed box No.2
tended to have the longest vase life, followed by flowers packed in the box No.4. Nonetheless, packaging
treatment had no effect on the water uptake, weight loss, flower diameter, bract color score, stem color score and
stem freshness score.
Keywords: cut curcuma, packaging, flower quality

UNAnga

[
v Aa o

mif;wummﬂivmﬁlﬁ@ﬂ’wmuii@ﬁmeﬁzﬁwi”uﬂmumrﬁl’mmnﬁuﬁ’w%LmaﬁﬁmmmﬂmgwwﬁLﬁm%ﬂu
TTUINNTVUAY ‘Emﬂmi@mnﬁwmﬂummmmwmmﬂnwmm"ummmum 1,2,3,4 Lme@mmmm@ﬂWﬂﬂm
Tun1enngdn (7AAILAN) LdamadeLNNIRUAZITIaLEAT ASTM D999 ‘vmmam 2.5 B4 e 1 49l wdsan
uummfanﬂnumLvﬂuum@qumqum (28.36+3.08 a4A"LTALTHA) AN UdNE 69.96+15.61 wwlafidus 1
A1 6 AU HANITVARBINUIN m@ﬂﬂnumﬁus:?f{luﬂd'aqmmfmgmjﬂmqmié’qLmxn@immqumjﬂﬁﬁwm%u
gﬂLL‘]_I‘]_I‘?]I 1 dazwuulsziivanuanaedludssauliuansnaiu LLm'mfaﬂﬂ‘v;Nmﬁuiifﬂuﬂdmmmm@mﬂnmqmiﬁﬂﬁ
Ay LLuuﬂﬁ?“Lﬁumwmmu’mmﬁmfaﬂﬂmumﬁ'miﬂuﬂzﬁ@qni”mwmﬂWﬂﬁﬁwm%{uiﬂLL1_|1_|1'71| 2, 3 U8y 4 m@ﬂﬂwumﬁ'
m‘a‘ﬂuﬂ@mm‘vmmnmwﬁum“nmﬂLmuw 2 muﬁuummma‘ﬂﬂmﬂumuwm aﬂmqmm@mﬂﬂmmmmm‘m
ﬂ@mmwmuwmmmuw 4 fam\ﬂa‘ﬂmmmmﬂmmmmemqnuimmm@mmmmmm mmmmﬁm‘wuﬂ ALY,
Autnanen Azuuulssifiuaeslulszdu Azuuuilssiiu@aesinuaen uazaziuwlsuiiiuarnanaasinuaen
AdATy: Ununsnnen, UssasinuEl, Aninanmen

AU

Unuaniulfinenifleseudifgnssuarduaesny I8uaadouuasinimununudiasnafiopl (siam
tulip) ﬁmimLzﬁuLﬂﬂﬁﬁmmnLL@zﬁqﬁuﬁﬁﬁ@ﬁmmﬁ%@mﬂluﬂﬁ?:mﬂLmzmﬂﬂﬂiﬂﬁwmﬂimﬂ (1391 wazAnLy,
2555) ﬁ%ﬁ’umwﬁﬂﬂumﬂ%ﬂnumﬁmm@mﬁumn%uaﬂwﬁimdm widnwuilyAe Warnudemedig uas
mﬂmﬂmmumu Lﬁmmﬂmem?zmﬂwummumﬂ@ﬂ'mqmﬂmﬁ@ nsruderzasnelnanaz [inauuaesanng
Aox zﬁm‘wmmm@nﬂ‘mumlmﬂmmmu mm@nhmmﬂmmwmmvmmmmmmmmmumaﬁuumm@ﬂﬂmm Imel
mi@gﬂmmwumwmNmemimmmmqumqnmmmmnwanmwunu ﬁmnuma@;rymﬂm uaztlaariunanlsd
annanwuaadeud imunzanld @80 wazetiy, 2556) ﬁqﬁumiﬁwmmmﬁm%ﬁﬁmmwﬁ\ma‘q‘%ufiqm@mm
ANNIANEBBIABNUNNNA I mewﬁmmqmiﬁﬂLmﬁum‘?‘@mqmﬂ%@mmmﬂnmmﬁmm@ﬂié’muﬁu

" mafmfisanfuazlgiicngns anzinensenand inanandedeslud a. dealui 50200

' Department of Plant and Soil Sciences, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200.
2fudnanendeinenAansuazmalulad annanendaiinin a. nme 950-2181

? Graduate School of Science and Technology, Niigata University, Niigata 950-2181.



'

302 uaY89LITIq 7 47 217 3 (WyAw) AugNeu-5129AN 2559 2. ENAARFINEIST

ainsaluazignisg

Lﬁ‘uLf"ﬁ'mm@ﬂﬂnumﬁuﬁ:ﬁmmaﬂmw:mqmaé’q AIN@UIBIAUNEITTYN AdAR 5?\1@%"171' . UUBIUNT 2.
dunse A, deaelud dhaniiasnazeauazidniiniunsUfiReesnsnng wdUsIUULLA (dry pack) lu
ﬂ@'fmﬂimm@ﬂvjﬂﬁﬁwmﬁmﬁﬂuLﬁﬂuﬁ'umimia‘Lun@immmwgﬂvﬂﬂﬁmwsnﬂ%ﬁmamiﬁq NUNUNNINAAEY
wuuguatinganysn (Completely Randomized Design: CRD) tlsznausiag 5 ngsxis il ﬂﬁ:ﬁﬁ‘ﬁ' 1 NABINTELAI
anvinildmannsd (gRAILIAN) 210 NH19XEIXG WL 0.46%0.89%0.61 Laims NIRRT 2, 3, 4 uAz 5 Al NABY
m;mmnvxlnwwmuwuimmw 1,2, 3 UAY 4 1WA NANXE1IXEE WY 0.46X0.89x0.61, 0.39%1.00X0.41,
0.39x0.99%0.41 UA 0.43X0.69x0.39 LNAT ANAGL T.rfmﬂ@immmm@ﬂyjﬂﬁﬁwm%ugﬂLm‘uﬁ' 4 el lasnuuu
YU NINXEIIXGS WL 0.44X0.72%0.09 AT mnﬁuﬁﬁﬂdmmmﬂnumﬁwum”l,ﬂ‘wmmumﬁumnﬁwﬁqﬁﬁ
ASTM D999 #inaafl 2.5 185 iflwaan 1 dalus %w’ﬂﬁmmﬂ‘iuiaﬂﬂwmi@g ANMLARAIVNITHINERT NUINEAY
Faelal udaaudeandefesfiFnmmsniafufaafiaann a1m13enfsaiu anzinememang awningdudedlul
4uABNUNNNIAINNITHATH finfnunenldtinitedlesiunisfianesenidluesdenin wlaudluingu felsn
UMY (28.36+3.08 B9A"LTALTEIA) AT 69.96+15.61 wlefidus funan 6 4u Tuinangnisiinuaiu
memam?{ﬂuuﬂm@mmwmmm@ﬂﬂnumm 2 3u loun fa“m']m:r@ﬂfm Lﬂfaé"vﬁuﬁmiqmLﬁmﬁmﬁﬂmmmﬁi@mﬂ
uenuAuna1999m8N UATLTLHUANINFN"] 1un dvesludsesu (coma bract) d1e9fnuAan ANEATB LU
Usziu wazprwanaasiutenan taedinnusinsLlsndiuall 0 azuuu Ae ifinmadaulas 1 Azuu fe fins
Watuulas 1-20 wWefidusf 2 pzuuu Ao Snsuldauuas 21-40 wefdusd: 3 Azuuu Ae Iniawlasuulas 41-60
wefifush 4 pzuuu Ae fnnsuldeuuas 61-80 wWefidud uay 5 Avuuu e SnaulAsuulas 81-100 wWefidus
fuunlipentnuuvnaetgnsldnudeasiunislsniuausauazsitedaeslusssuisannndviamini 3
AzuAlL

NA
ma‘m‘a‘ﬂuﬂ@mm”mwmmmwfmmf’uuimmum 2 waz 4 Huwrlduazdastinangnisliauaesnantynumn
”meumﬁmimﬁ@uj Ao Hengnisinuaiuuiu 12.1742.02 uay 11.71£1.89 44 AINAAL Slwnmmmnﬂmmm
mm‘Luﬂ@mmvmmanWWmuwuiﬂmen 1 LL@,fmmummLLmiummumﬂmiﬁnLmﬂumumm mumﬂ
ﬂwmmwm?fﬂuﬂ@mm‘vmmﬂWﬂwwmmmmﬂuuw 1, 2, 3 uay 4 34@mfmﬁmmuﬂmLmnmqnmmmmm Lm
wmsmwmﬂﬂmmmmmmwmwm@nﬂwummmmummﬂmﬂnﬂfsﬂm@ﬂﬂmmwuaﬁfﬂuﬂ@fmmvmmm\mwwmw
sUluudne  dszanee 1.5-20  win Lﬂmmummiqﬁymﬂmuunmmmmfanﬂnummmiqiun@mm:mwgnvjﬂ‘w
WaundunnnesAatAnllunnsinefunneada - wiiluwaliudnnenuyuaniiussylunsesildmanisinazinisgade
ﬁmﬁﬂ@muﬁﬂm'wm@ﬂﬂnmmﬁmiﬂum\imﬁﬁmmﬁu wst lumneineiuneas Auiuiduninugudnanssesnaniyu
mmmu@uﬁumnﬂnumﬁma@ﬂum&mmmm@mjﬂ‘ﬁlﬁwm%ugﬂLm‘uﬁ' 1,2, 3 uaz 4 HAnlndAzein (Table 1)
ma‘ﬂmﬁumuﬂi”ﬁmmﬂmm‘ﬁ"ua‘a‘@’luﬂzdmnsmmmnﬂnﬁﬁmm%mﬂLmﬂ_ﬁ'ﬁ' 1, 2, 3, 4 LATIAAILAN
wudn  NAnlndiAeaiu LL'&mfa'mnnsimﬁunmﬂ@ﬂuLLﬂmmmMﬂmuiwLLmnmqnu u@nmnum@ﬂﬂmmm
PoLIANENEAY LLuumaﬂiuLuummmmaﬂuﬂiymuimLLmr]mqn‘umfaﬂﬂwummmmiun@mmmwmﬂWﬂwwrmuwu
aﬂuuw 1 Luﬂmmmﬂmfm']smsﬂuﬂ@@qmvmmnmwﬁummmﬂLmuw 2,3 1A 4 TIANAZUULAINANUEAIIN
m@ﬂﬂwmmmmiﬂun@@wmmuﬂuLL@”n@mm”mmﬂWﬂmwﬁuuwmﬂLLuuw 1 pnugnvesludssiuanas Lay
Lmmmmsmmmﬂmwmfanﬂ‘mumwuam‘l,uﬂ@mmmm@nﬂnmmmmuiﬂLmuw 2, 3 UAY 4 AmiuAziuulssidu
mmmumﬂﬁv;mmwuﬁfﬂuﬂ@mm‘mm@mjﬂmwwmmugﬂLmuw 1, 2, 3, 4 LAZNABINNTTATA1 lauANFNeTY
FaAdananamnganuindaesiunen Buasuudtnna nsdunndaeaamnud BuasudiBunses fauay
ﬁ?"mﬂ@ﬂuuﬁmm@ﬂmuﬁ'Lvﬁﬂ?ﬁmﬂﬂd’]muﬁaﬂmﬁaﬁw Iﬂf-‘_lfa]/’]uﬂ'aﬂ'ﬂ'VlJJN’]'?]IUi"i@sl,uﬂ@"mﬂi‘”G]’]H@ﬂWﬂ‘ﬁlﬁwu’]%u
i‘ﬂLL‘]_I‘]_I‘Vl 1,2 uay 4 Lﬂ@ﬂuLﬂu@mm@ﬂ?”mm 20 asidus Tuﬁumvwmum@ﬂﬂwumvmﬁﬂuﬂm\ma‘vmw@m\lﬂw
wmuwmﬂuuuw 3 Lmﬂmmmummmm@ﬂiymm 30 ajfidust LL@vWﬂﬂﬂVINNWWUﬁ‘?‘ﬂ‘L&ﬂ@'ﬂ\‘lﬂﬁ‘uﬂ’]‘]ﬂ@ﬂWﬂ‘VI
wmuwugﬂuuuw 1, 2, 3, 4 uazgarauANiANantesiudenanluansNeTuNIATA fapnuanIRsAUAan
Unuananaaiiedntias e lunenennadslifinsasuulasduanuantesiiuaen (Table 2)



'

9. MeAERTinwAT 19 47 21707 3 (WuAw) Augeu-5129AN 2559 HAYBILITY 303

Table 1  Effects of packaging types on vase life, water uptake, weight loss and flower diameter of cut curcuma

cv. Twister after holding in distilled water for 6 days

Packaging Vase life Water uptake Weight loss Flower diameter
treatment (day) (mL/flower/day) (%) (cm)
Control 10.26+3.44° 1.86+0.90 21.96+£10.67 4.92+0.38
Corrugated boxes No. 1 10.40+2.32° 1.00+0.89 20.31+£2.87 5.00+£0.51
Corrugated boxes No. 2 12.17+2.02° 1.25+0.71 17.90+1.80 4,92+0.22
Corrugated boxes No. 3 10.97+1.90™ 0.86+0.70 18.56+4.36 4.99+0.24
Corrugated boxes No. 4 11.71+£1.89% 1.14+0.90 19.88+2.53 4.84+0.27
LSD, 1.13 0.90 4.00 0.18

Note: Means followed by different uppercase letters within the same column are significantly different at P<0.05.

Table 2  Effects of packaging types on coma bract color, coma bract freshness, stem color and stem freshness

of cut curcuma cv. Twister after holding in distilled water for 6 days

Packaging Coma bract color Coma bract Stem color Stem freshness
treatment (score) freshness (score) (score) (score)
Control 0.91+0.66 1.51£0.92° 1.54+1.01 0.09+0.51
Corrugated boxes No. 1 0.60+0.60 1.26+0.85% 1.34+0.73 0.00+£0.00
Corrugated boxes No. 2 0.69+0.47 0.97+0.51° 1.31+0.58 0.06+£0.34
Corrugated boxes No. 3 0.77+0.55 1.14+0.69" 1.54+0.74 0.03+0.17
Corrugated boxes No. 4 0.66+0.48 0.97+0.51° 1.14+0.43 0.00+0.00
LSD,, o 0.26 0.34 0.34 0.13

Note: Means followed by different uppercase letters within the same column are significantly different at £<0.05.
The evaluation criteria of scores are defined as: 0 = unchange; 1 = changed for 1-20%; 2 = changed for 21-40%; 3 = changed for

41-60%; 4 = changed for 61-80% and 5 = changed for 81-100%.
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