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Abstract

Kratom is a traditional medicinal plant widely consumed as fresh green leaves. As kratom
leaves degrade rapidly after harvesting, preservation is required to prolong the shelf life and quality
of the leaves. In this study, the temperatures used to store kratom leaves were 15°C and 25°C (room
temperature), and the five levels of chitosan concentration (0.0, 0.5, 1.0, 1.5, and 2.0%) were applied
to the leaves before the storage. It was found that the storage of the leaves at 15°C with 0.5%
chitosan concentration resulted in a lower weight loss percentage than the storage at 25°C. The
storages of kratom leaves at 15, and 25°C showed a significant difference in leaf color (a*, b*, and
L*). However, the different concentrations of chitosan applications caused no difference in leaf
color change. Regarding the chlorophyll content, it was found that the storage at 15°C with varying
concentrations of chitosan resulted in different values of leaf chlorophyll. The values ranged between
20.05 and 26.57 mg/cm’, lower than those of the 25°C storage, which were in the range of 19.44-
34.06 mg/cm’. The results showed that the shelf life period of kratom leaves was associated with
low temperature and chitosan application. The storage of kratom leaves at 15°C with 0.5% chitosan
extended the shelf life by approximately 15 days longer than the storage at 25 °C. Therefore,
it indicates that the effective packaging system to minimize phytochemical changes during the

storage period should be studied further.

Keywords: Medicinal plant; Leaf senescence; Leaf physiology; Mitragyna speciosa (Korth.)

1. unu d1fy fie a1snaudaniases (Terpenoid indole
NYnseviau (Mitragyna speciosa (Korth.) way Alkaloids) lauA Mitragynine, Paynantheine,
Havil) Juilvdudusauio@ensTueandedldlu Speciogynine Way Mitraciliatine 1Uusu [7] Tnglu
Ustmdlnenuldusnanianatuazaield Wy nauansdamasesiionn S51e0nuideny Mitragy-
a581 Unusiil sran Uaenll usidana Wnge aswan nine Lumsddiymangatia 66.2% [8]
A3 dna UAIASSIINIIY LAz LSl [1-3] fiY {Jaf\;ﬂuﬁmiﬁwayulwaﬁaaﬁummgﬁ{jwq
neviouifoGuniiosiu Wy Sha view aeelaunsy  iesiuveausazniaaunliUsslovinisnisunmg
viullan =@ Geslenuddymandyineuazine diusnntu wuideniunstinnuddnyiunistau
Iny Teldfvnseviondueinulen Idud e1nns  edefosinayulwsiisidnlifivasulnsduingiu
ioads Uiavies taaidlesmuiienie warsedu  dwiunawdalugramnssueilueuaald [9] lae
Uszam 5ﬂﬁy“qszjqamu@mgé’uﬁqmaimﬁamLLag LawwﬁﬂmswiauﬁﬁmiﬁwmLLUigULﬁﬂfmumqms
ussimenisvestsavuld [4-5] uenanil 8 windluguuuusingg wu Tuiivnsevienunagiden
fsilliussloviduennaedudmiudodnd  Tuwis dhitvnsevien uarueuya (4] 1Huiy

WieLdeeie [6] Wngluiivnsevioudiansngnualin

81



Thai Science and Technology Journal

Vol. 30 No. 5 September-October 2022

lalagu (Chitosan) daduanslndudn
AslsFuaznedwesTinmidudiulsznauves
lafu Jadumsdunidiadaldaniudends unu
yosuangngy vionszneay lalawudaduansi
Lifidunsie Fedeulilunisdaengnisiivsneity
dnuaznald [10-11] lalseudsanunsadovaans
Idie faaasadesoguilnauazduindengs
sufafinuandffiugdunid wagnseaunIsiia
nszUtuMslesfunuesvesiewofia [12, 13] lu
nawanfieUgniinisilalasualivsrouuasnds
nsiuien wu mstesiulselufnuazaaliivdsns
AuAen [9] miammiqaylﬁaﬁwﬁﬂ N5VLADINT)
nsmela wazmsaenn Wudu [14] Teeludnuas
ralfiwnsoudienliisnisnunSequ Sadufiusnn
flgaumgiisn 1ilerrasnsiuasuntamisnienm
warMIBATUDINANER [15-18]

Tnellufignsevienfoufiuiieway
U'%ImammmQﬁ{]z:yzg']ﬁm?{umamﬂiéf AUUAINTT
Auderdsndudesdnafusnwlulitianinung
Tduutiy eehslsfinn YagtudalifionAdesmunis
Hushwmsensiinengmanuineluiivnszyion 39
Anwseduvesgumgiiuazanuiiidureslelnemi
Tlunsedouda Baorgnmaiusnulufivnszvien
Foanduteyadosilunmaiuinyiduingiuly
andnsuniswlssuluiivnsevienselulueuaala

2. gUnIaluazIsng
2.1 finageNY
Fuiielufiwnszviesluuinadminaman
fsumisgludl 2-5 :ndaesen Aadenianzlud
anysol Jiimsidvhanevedsalazuuas uazdialy
athiaue $117u 60 Tu auUNNARBILUULIIN
nalsualuununIIAReILUUdNaNYSal (Factorial
2x5 in CRD) nefithade A fie gaumgilunisifiuing
A 15 uay 25° (aaumniivie) uazUade B Ae szau
anudutuveslalaeuiliiadeuiiy 5 seiu o
0.0,05, 1.0, 1.5 uaz 2.0% udiduan 5 unii iile
indouinlu AdliusnowAuinulugsuudaulas
U3581n1A (Modified Atmosphere Packaging :
MAP) Usznausiae 10 viamus as 3 81 (S1ax 2
Tu) Guiinuanisnaaesn 0, 1, 3, 6, 9, 12 uag 15
Fu vieaunseiidlufiunszvionidonaniw
2.2 dhwiinly
SufinAriniinlufivnssvioudeunisifiu
$nw1 (Fudl 0) wazszminemsifiusnw $1uu 60
Tu fheirdesdamaiion 4 dumis (PA214, Pioneer,
Ohaus, USA) guindayalastiilusenyunindisiieg
’meiazﬂ%gqﬁvhmﬁwﬁa;ga 117U 3 91 wagAn
Wosidudnsgaydendn dedl

Puindegenaunsiiusne — tunindegramdnisiusne

Weosdudnsagdedmiin =

2.3 andlu
Juinadveslunignsesing (Colorim-
eter 3u CR-400, Minolta, Japan) ‘efnnan1s

a i Y ' I
LWAYULURINDUNITIAUTNBILALTEUINNNTINY

yndnsegienaunisiusny

82

x100

Snwn Tuay 2 swsdausnanatwauly wazdn
aunaue vandeausnaduly [19] Tnguusseau
A5USEAIUTI9E fatl



Uil 30 aUv#l 5 Aueeu-natnu 2565

5a15mermansiasimalulad

a* = -a (BWe) uag +a @Hung)
b* = -b (FUWIY) way +b (Fwde)
L* = 11lna 0 (Bv1n3eain9unn) way

Wnlnd 100 Erdvideainaten)
2.4 manuderlunasUsununaslsias
JuinAmu@ealu (Leaf greenness) g
Chlorophyll meter (Force-A Multiplex 330TM,
France) tiiavsuanarudeiveslunounisiiiv
$nwn wagseninansiiusnw 31uau 60 Tu Tuae
2 fums Ushananawiuly wasafiaiiaue W

afildssudiouiunanaslsiladfildannisana
TuresljUans nethsaegsluaiameansavane
N,N-dimethylformamide (DMF) U311935 3 1a./
f5.93. (n=370) wiadadegndlufidadunan 24
. faAnsgandunasieiaiesyi-iaaaidn
nslladinas (UV-VIS spectrophotometer iq"u
UV-1900i, Shimadzu, Japan) finauenapdu 647
way 664 wu. AuUsuueaslsiiaalulu [20]

v
£ o § v a

AagnsAMAaelITiad fail

Toefi  (Chl,D = ((20.27xAgr) + (7.08xAg)) x Vol / (Area x 100)
Chliggal = USuneupaslsilaasiu (Un./ns.au.)
Vol = Uswauans DMF #ildain (3 ua.)
Area = Nuiluildarin (1 as.ou)
Asar = ﬂ"]ﬂ’]ﬁ@ﬂﬂﬁmmﬁmmanﬂﬁu 647 Ul
Agea = ﬂ"]migmﬂﬁuuaqﬁm’mmmgu 664 U.l.

2.5 MIIATIZANGED R
Apsgianuilsusiunisadinne Analysis
of variance (ANOVA) wasiSeuidleuaniadevesusay
VIAWUA f835 Duncan's new multiple range
test (DMRT) fisgduannudosiu 95 wWesidud
Tngltlusunsudisagy R wesdu 2.14.0

3. NAN5IY

3.1 Wasdudmsgydetwiinvasluivnssvion
mawdsutamesihuinlufionssioumss

Mnnsifvinuiionmgll 15 uay 25° wuin @

o

ANLLANANSTUNeaD A siled Ay TnenisiAu

83

Snwfigaunindl 15% anunsaanesiiudnisgeyde

v
° o

dmdnldnnninfigamgil 25° Ssdianuunnsins
eadRRuAnsEUSIE T 1 8 15 (Figure 1A)
dunisideuiiluiivnsevienlaensjuudlalagu
wuh fesidudnsandediutnanas lasfisedy
rududuveslalagu 0.5% Jwesiiudnisgede

Untinaiign walidinanuuansnmneaifsening

o

msiusneigamgl 15 way 25°% (Figure 1B) visil

€

v

Tadeanududuratlalnguynssauanududull

D

ANUUANANAUNEDF wenanil wudl gungll
wazszaumunturadlalawuliduduiusee
wWeswwinisgadeuvinvesluiivnsevien



Thai Science and Technology Journal

Vol. 30 No. 5 September-October 2022

--0---T15

—e—T25

10 15

Storage (days)

OTi5  WT25

120 9
—_ 100
S
9
3 80
<
o) 60
o
2
40
20
0 T T
0 5
120 4 (p)
100 A
§ 80
2
3 60 A
<
> 40
5 i
=
20 4
0
0.0 0.5

1.0 1.5 2.0

Chitosan concentration (%)

Figure 1

Weight losses of kratom leaves at 15°C (T15) and 25°C (T25) during the storage period of 15 days

(A), and under the different chitosan concentrations (0.0, 0.5, 1.0, 1.5 and 2.0%) (B) .
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Figure 2
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Changes in brightness (L*) (A1 and A2), greenness (a*) (B1 and B2), and yellowness (b*) (C1 and

C2) at 15°C and 25°C, with varying chitosan concentrations (0.0, 0.5, 1.0, 1.5 and 2.0%) during the
storage period of 0, 1, 3, 6, 9, 12 and 15 days ; * = Significant differences at 0.05, ns = Not

significant.
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Changes in chlorophyll content in Kratom leaves stored at 15 and 25°C applied with

different chitosan concentrations (0.0, 0.5, 1.0, 1.5, and 2.0%).

Chlorophyll content (mg/cm?)

Temperature Chitosan

Storage (days)

(°Q) (%)
1 3 6 9 12 15
0.0  19.47+2.45 20.03+4.15 19.36+7.68° 19.86+7.42% 22.13+8.04 27.54+11.94" 34.56+11.94"
0.5  21.96+5.30 20.31+9.33 21.23+11.2° 23.85+13.31%% 27.37+15.46 29.70+16.88" 34.42+15.85"
15 1.0 21.33+52322.1+13.09 25.24+7.11% 27.21+9.35% 30.24+9.93 33.77+11.24* 35.10+11.05"
1.5 18.90+5.02 23.41+5.37 21.78+7.02 % 24.62+9.92%% 27.79+10.47 29.49+9.914* 34.87+10.63"
20 1859457 18.95+6.85 20.43+7.35° 23.04+7.59% 25344946 32.41+8.65" 32.17+10.51%
Mean 20.05+2.71 20.98+5.21 21.61+10.54 23.71+9.67 26.57+5.94 30.58+2.01 34.22+2.87
0.0  20.77+7.50 22.48+5.03 24.59+4.46" 37.76+10.58" 39.83+10.28 na na
0.5  17.38+6.93 19.25+7.44 20.28+11.20" 26.66+16.49"* 30.57+16.99 na na
25 1.0 18.03%9.60 20.51+6.76 21.73+6.49" 29.73+19.60" 33.37+11.1 na na
1.5 19.81+2.94 22.03+5.98 24.82+6.12" 33.67+14.83/ 33.43+12.42 na na
2.0  21.23+4.22 27.71+7.03 36.84+11.53" 41.60+7.23" 32.89+20.77 na na
Mean® 19.44+2.43 22.44+2.89 25.65+3.59 33.88+4.29 34.06+4.89
T ns ns * ** ns * *
| ns ns ns ns ns ns ns
TxlI ns ns ns ns ns ns ns
CV. (%) 13.96 16.74 19.04 21.68 16.81 2.10 2.87

T = Temperature; | = Concentration

The average values are ranked with letters in each row.

The uppercase letter (first) is represents the temperature difference.

The lowercase letter (after the letter) is represents the difference in concentration.

“Means (+SD) within the same column followed by the same letters indicate no significant differences
among treatments, using by DMRT.; ¥, ** = Significant differences at 0.05 and 0.01 probability levels,
ns = Not significant, na = Not available
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Figure 3  Characteristics of Kratom leaves after the applications of different chitosan concentrations (0.0,
0.5, 1.0, 1.5, and 2.0%), and stored at the temperature of 15°C (A1-E1) and 25°C (A2-E2) for 9

days.
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