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Abstract

This study aimed to study the species, method, and storage time that show the significant potential
in green retention for selected bamboo leaves. This will particularly lead to promote the utilization of bamboo
leaves for dish decoration. Green color retention techniques for asparagus were applied for the three large-
leaf and commonly used bamboo species; i.e. Dendrocalamus asper, Gigantochloa ligulata and G. latifolia.
Five treatments were adopted; (1) bare leaves (control), (2) leaves soaked with 0.3 %w/v Mg (OH), for 4
min, (3) leaves boiled with 0.5 %w/v MgCO, for 4 min, (4) leaves boiled with 1 %w/v NaHCO; for 4 min,
and (5) leaves boiled with 0.2 %w/v NH,HCO; for 4 min. The leaf samples were then subjected to be kept
in a vacuum bag at 4 °C for 30, 60 and 90 days. The results showed that correlation among species,
method, and storage time are statistically significant (o0 < 0.05). The leaves of G. ligulata boiled with 1
Y%w/v NH,HCO; for 4 min can retain the green color the most and also can maintain the green color up to

60 days according to CIELAB systems.

Keywords: bamboo leaf; green color retention
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Tidudzluiaeaien dnaglundngn  YSunmasslsfadluluszanas (Razzan and
(Poaceae) {11ANIINITZNINUTANUTITNTG Ufuk, 2015) uazitlasuannimd ol udiiana
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Soninaaalsdlan (chlorophyll) (Erge et al., CIELAB (Gunawan and Barringer, 2000) 5¢Uy

437



Thai Journal of Science and Technology

o

17 9 - aviudi 4 - nsngIAxN - Fsnrax 2563

e ' < lﬂy =) e =
mna’nLﬂuwugmslummuﬂumgﬂLLuum‘s
nsznuilnfAsInuaNLaNTLA I (Yam et al.,
2004) BN HIANEN l8anIzuy CIELAB 1udn
Aad « A o o A A o A
gndunsanTulun e uns laon13iaang
aanainlara1uas vru n1slgiaIasiadn
A a A va A
AINNYIIARUR (spectrophotometer) 91435
NINNIQATUTIIAIULEIF (Gold and Weckel,
1959) wiamsliialasiedand (colorimeter) lag
lsnannsnsaziauuaIuad (Molin et al., 2011)
wananhasinsldnannisire 9 lasnasled
ad 1 v =1 =) o Al
F5nsanuAIwINnNRaIRatanazin lunaalu
IﬂiLLﬂi&lﬁ’lL%ﬁ]Eﬂ Photoshop CS6 (WA, 2560;
Sumriddetchkajorn et al. , 2014; Camilo et al.,
2016)
=2 Ao & A A
NMIANENRAIADUTERIALN ORI TIRAVD I
a

q
a o a

NNz aNLazATNITRINITDIN B RLD 87

=

IUVlcilﬁﬂaé'ua%iuﬁuﬂq@ Walnanuwlunns

l5Uselawil wdviasdsladsnonunisdnwinis

Qs A A 1 Qs 3 =3 s ada v

T f o lulull asnudsaaunlasdsionle
A A o A o ' ad \

NuNAETa NN T I waI W a93T T L Tu

ANV VTUVIEN TR AN L TAALURIIIANTT

)
Gi, bl

snmnAdovoamielisanseilas (Wi, 2536)
wWaltlun1susine nstaddesludaudas
nnmItnednslasltnsanenwuazienzyi
dellunsuanmadnmdvasusenlnueaug
LAZLAAN laaa (WAWY, 2560; Camilo et al., 2016)

¢ aa

2. gilnsntuazIsns
2.1 Uszmnsuaznynalagng
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F0882 0.3 (%w/v) LDwaa1 4 N

2.3.3 BMg - bu'lddulugisazane
wuniLTauasualua (MgCO,) ANLTUTY
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AN lNNNTIATT BN UHE U TZUL
CIELAB lagazugasaanunlugivase L*, a*
WAz b* lagdl L* ugadfifnanuainandan
& . = ) A = \ A A
asud 0 f9100 (Aunfigauaasfisaininiad

1 =3 1 a A a a
217) M1 a* uaasteAIvasmdsIuazAuad a0
Aaue -128 19 128 (ANAAAUNNNBTINITURA S
a A 1 =3 1 a A

uiden) uazen b* uaashsdruasfiniosuay
Wi Jdasud -128 fia 128 (AAaaunuai
n1suaadtd %1%113%) (Racheal and Kabelka,
2009) mnﬁuﬁﬂmﬁﬂmmuazﬁmmwalugﬂ

a4/ 1 a s
VBIARLVEYD -a*, ﬂ']&qlll‘llﬂ\‘lﬁ (hue angle, H @3

gUN1IN 1) uazAIWENVeIE (chroma, C 69
awmi'ﬁl 2) (Weemaes et al., 1990; Koca et al.,
2007; Molin et al., 2011; Razzan et al., 2015)

H =tan™! (g)

chroma = v a** + b** 2)

°1TaQaﬁ"lﬁa:l"ﬁmswmwuﬂ‘sﬂfmu

(1)

RUURNNILUMTIATER (3-way ANOVA) lag
fananudsnduaiudsaauauas (response
variable) UazlUIuULNB ALY ITWRAAGI87T

least significant difference (LSD)

@917 1 FARLVDIAIYUBIF (hue angle) LAZAIANNBNAIVBIF (chroma) vasluldudazoiia [l

a3 (DA) Tdrawi (GL) uazliuuz (LT)] luganaaas BMg, BNa, BNH, Con waz nCon

mnmsﬁnmlui’wﬁl 0, 30, 60 uax 90

Hue angle chroma
Species | Treatment
0 30 60 90 0 30 60 90
Con -35.23%¢ | -12.57% | -13.65% | -16.68% | 26.62% | 17.03" | 23.84f | 12.94
nCon |-35.172%|-28.22% | -27.91% | -28.54% | 25.12° | 19.67%" | 21.929" | 11.59f
DA BMg -36.55¢ | -10.13% | -10.72% | -14.63% | 22.16" | 22.239 | 33.71% | 16.73°
BNa -34.35% | -27.55° | -27.77°° | -27.63%° | 26.78% | 27.42" | 35.66™ | 18.18e
BNH -33.55% | -12.37a | -11.99% | -17.94% | 23.19%" | 27.42" | 19.86" | 10.62'
Con -36.25% | -26.37* | -20.37° | -24.79> | 29.69%° | 30.58° | 27.12°" | 18.07°
nCon -35.5% | -33.71" | -32.659 | -25.66" | 30.14%® | 34.57% | 30.79% | 18.91°
GL BMg -34.142% | -32.549" | -30.13% | -25.05™ | 26.62% | 43.49% | 43.17% | 32.24°
BNa -35.19% | -31.32™ | -29.27% | -26.98% | 27.08% | 36.17° | 35.66* | 23.05¢
BNH -33.81%° | -34.63" | -33.86% | -30.53° | 30.13%° | 42.01% | 43.77% | 27.79"
Con -34.57% | -22.53° | -24.36*° | -23.1° | 29.39*¢ | 26.7" | 25.63%9 | 17.72°
nCon |-34.012%|-23.61%° | -27.02° | -25.29* | 28.58%¢ | 41.37% | 44.02° | 23.67°
LT BMg -34.722% | -24.85> | -23.87*° | -24.31* | 24.18™ | 40.95% | 39.11° | 23.46°
BNa -32.772 | -26.77° | -25.09¢ | -23.89" | 30.67° | 36.75% | 37.09*° | 25.29%
BNH -34.922¢ | -30.74°" | -32.63" | -26.46° | 27.67*° | 38.75*° | 37.43> | 30.51%

anNHINLANAIINY (a,b,c) lunanidsinuuaaiivnnuuandisagvlnadayneadanszaual

Waansasas 95 3aanauaiuId LSD
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3. HANTIIAVEULLASIDIFW
3.1 ANVBIANIDIRAT (hue)

1 a =S a A )

AynrasFuaifissmasaniaid
maeyfedndang lavdndddaauninasd
1 v Qi = g é s A %]
A lnafTeIuInIn FINMIIAAIERIIN
vinlulnlagegyyinia (3un 0) daduves
wadLanasnuadg ldidnesagneia (o<
0.05) nanadls lulinndiadradauduiuden
a A a A P ) . @
fde21709aARNATOUN Y LARAINNNATEL
Mamslamsalfianans wuindaafuandd

o o

fuadnafiipandy laofailSouifisuuuy
wqﬂmﬁm?% LSD wm’]m‘ﬁ'mﬂﬁa\g@ Wiadnf
aﬂaumﬂﬁq@maaﬁaamﬂui’uﬁ 30, 60 LAz 90
wuludagisvaslddunrinaseuluans
sransuanluiisnluaiuaiue wazafites
ﬁq@wuluvlsmwaamm:awLLunﬁLéﬁw
A3UBLLA (AN1T199 1)
3.2 A1ANDNIIVIF (chroma)

Aaanandusiuiugasionnuan
ya95 DelTdmsuisouifisuivnnuuandis
YRIFIULAALALING @hﬁ;ﬁmamﬁaﬁﬁa@ﬁaﬁ
anutunnnitefives Tagdaaguasing o
Fauuand1INuad AN AAYNIIFHA (oS
0.05) waealiifindeinnsi asuulasasniny
Su@°aﬁﬂiwngﬁwamnﬁaﬁ’wﬁ@LLazﬁg@]maaa‘ﬁ'
f9nu la whﬁmnﬁq@agﬂuﬁﬁamwaavlml,u:
inasoudsasszaalmasyluanusiuauss
mﬁﬁfaﬂﬁ'q@ fa aret1vved bHasluaTazany
wundiidonensuame uazluind 30, 60 uaz 90
ﬁﬁwmnﬁq@ﬁé’aazm‘*uadvlsiﬁmw%ﬁw@aa‘u
fusTarasuNniiFouaniuaiua uazdnd
ﬁfamﬁq@wﬂuﬁaamwaﬂ&im Tagiud 30 va9
myiawuluganiugu walinud 60 waz 90 i
mﬁﬁaﬂﬁﬁgmaéluawsazawaLLaquLﬁyuvlu

I3 P
ANIUBLUG (@]'15'1\17] 1 )
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3.3 @1ANE219 (lightness)

ANNNINITLEAIDIFNA TGN T UaIN
A '

Usznauundu laganuasesiui 0 Wy
Auadgvasnnuginedafuanarsninagned
HURAYNWIFNG (0 <0.05) lawrznuasusia
FarunpaNIEIaNEIeTUasuudaann
MyiansusninaunnTiafdans ualuiui
30, 60 uaz 90 ALadudanuuanaaiuegned
RUFIAYNIIENG (00<0.05) ﬁ'm;nﬂﬁ]ﬁ?’yﬁﬁﬂm
LLa:Lﬁ'aﬁnmLﬂ%mﬁﬂuwngmﬁ'asﬁ% LSD
wudwhﬁmnﬁq@wuluvlsiﬁﬂﬂaawﬁ”zxﬂms
aranpuuniEoua1suoua (S 30) LAz A
AILAN (Wi 60 uaz 90) MUFISY uazFNTio
ﬁqﬂwuiuvlcimﬁ'“n@aauﬁ'sﬂmsa:mﬂ
wanlufonluasuamaluing 30, 60 uas 90
(@17199 2)
3.4 ArdpAinaa (browning index)

mf:l,mmﬁamiﬂﬂﬂgmawmﬁmﬁaa
uazdidon lagdrfiaeauazugasienngnlngd
Wenannau Tagsnadsluasinsnaasmsiaiie
WIN13LATHENIERE WU S dnfiuanaeni
s lufiduddnneaia (a<0.05) udluas
dold da lwiui 30, 60 uaz 90 wudLaded
AMVUANGAIIN WO ARYEIATYNI9EDE (S
0.05)1@19ﬁ1ﬁmm’7{q@1 (@1uan) Aldannas
dwrmnuludlagrsvasliasnnaseudae
g3azansuNniidouasuaiue G9den 37.89,
31.58 uaz 46.54 ANE1AU LLa:mﬁﬁfaﬂﬁq@wu
Tusradsvaslulidaninaseudioas
azanouanludisyluasuaiuaiian -10.38, -8.23
W8 -0.99 WAL (aNT197 2)

3.5N153LASITRANNTNNHE A E

M39ILATzRAMANLL 51521 (ANOVA)

ﬂflﬁmiwzﬁmgmaaﬁs’mﬁuﬁafﬁ'uﬁ'
Iglunsfinmisznaudisiia ganases uas
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A15191 2 AR VRIAANNEIN (lightness) uazAaTAFINAa (browning index) vaslulHudaz
wia [Was (DA) lidhaws (GL) uazliuuz (LT)] luganasas BMg, BNa, BNH, Con uaz
nCon NAMIANEILWIUA 0, 30, 60 uaz 90

Lightness Browning
0 30 60 90 0 30 60 90
Con 16.52° | 23.95% | 48.3° | 18.87% | -22.96* | 23.66° | 14.57° | 16.01™
nCon 18.3* | 23.28%" | 27.03" | 10.87° | -19.1*° | 3.63% | 4.45% | 3.71°
DA BMg 16.2%¢ | 22.379" | 37.7%9 | 12.67° | -20.58%° | 37.89° | 31.587 | 46.54°
BNa 18.77%° | 27.38%" | 34.75% | 17.47 | -15.97® | 576% | 564° | 881
BNH 15.77% | 19.95" | 22.67' | 13.27° | -14.78% | 26.93° | 30.467 | 18.79*
Con 18.48%° | 30.62° | 57.98° | 17.93% | -26.67° | 8.15% | 8.29* | 10.26"
nCon 19.92% | 3512¢ | 37.45% | 18.93% | -22.47> | 6.39" | -3.401¢ | 5.4°
GL BMg 18.57%° | 41.87* | 39.05% | 22.73% | -13.76%° | -4.72" | 0.09°" | 16.83"
BNa 18.48%° | 38.5™ | 36.52% | 19.87% | -18.58% | -2.399 | 1.20% | 7.8
BNH 21.1% | 37.93% | 40.6% | 21.27* | -14.13%° | -10.38' | -8.239 | -0.99'
Con 17.98™ | 2568 | 53.08% | 24.477 | -20.54°° | 19.49> | 5.25% | 9.79°
nCon 18.3% | 42.38%° | 45.32™ | 18.65% | -15.67%" | 12.47% | 555% | 12.7*
LT BMg 18.2° | 43.93% | 42.9% | 17.33% | -18.68° | 9.86% | 11.11% | 17.2™
BNa 20.1%° | 37.83% | 37.83% | 18.73% | -10.83% | 5.98% | 9.77* | 20.11°
BNH 17.22% | 38.52° | 35.12%9 | 24.13a | -20.56* | -1.76™ | -5.3% | 9.96"

Species | Treatment

v
o o aa d

anNHINLANEIING (a,b,c) lurantfsinuuaaiiinnauandvagvlnedagneaianszaua

W usasas 95 3nanauai83d LSD

Dendrocalamus asper Gigantochloa ligulata Gigantochloa latifolia
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