P-ISSN 0858-4435
E-ISSN 2651-1231

MsasInenmansuazinalulad Homepage : http://li01.tci-thaijo.org/index.php/tstj
Uit 31 aliuil 5 (Fuenu-gainu 2566) i [51-66]

n15lESdunuanivadugdinseenuasinenunmezlaian
Gamma Irradiation for Inhibiting Germination and
Maintaining the Quality of Fresh Lemongrass

Faen FEnas, iund asuwd’, oty Ine 3dsmi’, Usznean Beadn?”
‘mvunaluladuaininfuiies aasninensTinimuazinelulad
umIenaeinaluladnszeounaIsuys nsunnunIuAs 10150
‘v unaluladnisinnisinuns Ay mermaniuazinalulad un1Imenaes1vignssuns nguNUNIUAT 10220
Kanlaya Sripong’, Thanwalee Srinon', Pongphen jitareerat', Prakaidao Yingsanga®
'Division of Postharvest Technology, King Mongkut's University of Technology Thonburi,
Bangkok 10150
’Division of Aericultural Manasement Technology, Phranakhon Rajabhat University, Bangkok 10220
Received 31 March 2023; Received in revised 5 July 2023; Accepted 13 July 2023

UNANED

MAdeETTngUszasdiiiensfinuUssans nnesfedununsonisdudanissenuas nvigann
ngladan Wlnedndonazlasiiusaandmi thesladinasnenniuueneen wassauddlidainue1inen
Taududusnuszana 12 fh vnduiluaesdunumnyam 0 (gaaruaw) 100 200 wag 300 Gy Ussazlad
wiagIauAluganaafnylin Low Density Polyethylene (LDPE) u,azl,ﬁu%fﬂmﬁqmmﬁ 4 pernwalyd
Junan 21 Ju Fraesmsiiusne) LLazs’J’waaﬂmLﬁuﬁqmmﬁ 25 ssrwaled Wunan 4 Tu (Fraeenns
MNes W) WuIMsaeSERnunUSIna: 100 200 war 300 Gy anusadudinmssenvessannzlasld Tne
adia 3 Arwdiudu aansadudinisienvemelasldliunnaafuniseni LwiLﬁ'aﬁmsmmmmwmmmﬂﬂ%
WUINT218598UTUM 200 Gy mmiamaamsLﬂaauLLanaﬂuaqmﬂﬂ%ﬂmwm WaENIIRYTIEUIN
200 wag 300 Gy maaﬂmimmammamnmia8mmmﬂmwamt.awiﬂumuwl,mm daalinzlasiazuuu
nsvausuresuslnn (Aud uar Aunmlaesiy) geandiganiuay agslsinmunsanesadunuunAy
Wuduiinavilvnisuanefiauveswyladanas uwilifinadednsinismela USunainiud wazauaunsa
lunsiueyyadaseaie3s DPPH mﬂmamaﬂmmﬂﬁﬂﬂmmNuLLafﬂﬂ,‘wmmﬁqaLmumuﬂi ansnnluy
ﬂ’]iEJ‘UEJ\‘lﬂ’ﬁ\‘l’e]ﬂLLau‘ﬁ’JEJiﬂ‘lﬁﬂmﬂWW‘U@ﬂ@ulﬂi TnganzegeBanisanesadusinm 200 Gy Suultudiey
‘U’JEJﬁﬂH’]ﬂmﬂWW%E]W]%lﬂ%lﬂmﬂﬁﬂ mmmsmmqmimmﬂmmﬂmmmmu 4 pernmaldud lauu 21 Ju
wazndsnéneeenunnafigamgil 25 ssriwaBea ldum 2 $u (21 + 2 $u)

1Y Y v

aandgy: aelas; $9d; n1sdudanissen; msiinduinng

*NSURAYAUUNAIY: pongphen jit@kmutt.ac.th doi: 10.14456/tst}.2023.60

v



Thai Science and Techanology Journal Vol. 31 No. 5 September-October 2023

Abstract

This research aimed to evaluate the efficacy of gamma irradiation on shoot germination in-
hibition and quality maintenance in fresh lemongrasses. Lemongrass samples without any defects
were sorted, and then removed the outer leaves before the stalk was cut into 12 inches in length.
The stalks were irradiated with gamma rays at the doses of 0 (control), 100, 200, and 300 Gy. All
samples were kept in an LDPE bag at 4°C for 21 days (simulation as the storage condition), then
transferred to 25°C for 4 days (simulation as the shelf-life condition). The results demonstrated that
gamma irradiation at doses of 100, 200, and 300 Gy effectively inhibited the shoot germination, with
no statistically significant differences among the treatments. The evaluation of lemongrass quality
revealed that gamma irradiation at 200 Gy showed the best effect to delay color changes. Further-
more, the irradiation at 200 and 300 Gy led to reduce browning at the cut surface of the shoot and
leave sheets, resulting in a higher acceptant score by the consumers in terms of color and overall
acceptance in comparison to non-irradiated lemongrass (control). However, gamma irradiation could
reduce ethylene production as compared with the control, but had no effect on respiration rate,
and the changes in vitamin C, and antioxidant capacity (DPPH method). The findings in this study
indicated that gamma irradiation could inhibit germination and maintain the quality of lemongrass. In
particular, gamma irradiation at 200 Gy tended to be the best treatment for maintaining the quality
of lemongrass, which could be extended the storage life of lemongrass at 4°C for 21 days and 2

days at 25°C (21 + 2 days).
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Shoot germination of lemongrass irradiated with gamma ray at doses of 100, 200, and 300 Gy

compared to non-irradiated sample (control) during storage at 4°C for 21 days and 25°C for 4 days.

The vertical bars represent the mean of each replication, and the different letters above the bars

show significant differences in the treatments.
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Figure 2 L* (A), a* (B), b* (C) values and Hue angle (D) of lemongrass irradiated with gamma ray at doses of

100, 200, and 300 Gy compared to non-irradiated sample (control) during storage at 4°C for 21 days

and 25°C for 4 days. The vertical bars represent the mean of each replication, and the different

letters above the bars show significant differences in the treatments.
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Figure 3 L * value (A) and browning index (B) of the cut surface of lemongrass irradiated with gamma ray at

doses of 100, 200, and 300 Gy compared to non-irradiated sample (control) during storage at 4°C for

21 days and 25°C for 4 days. The vertical bars represent the mean of each replication, and the

different letters above the bars show significant differences in the treatments.
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(Sudt 0) nuhezladfiniunisanessdununUsua
100 200 wag 300 Gy femsinrsmelaluunneng
yaadatunzladlugpeuguitliniesed lnenzlad
‘I/!ﬂﬂ/]%@lLuuﬁﬁﬁmi’]ﬂ’liﬂ’lﬂiﬁlLa?ﬂlEJLVhﬁU 1.25-1.51
mg CO / kg/ hr wdndusnsimsmelavemelad

200 2.0

1504
1004

50

Ethylene production (mg C,H,/ kg/ hr)
Respiration rate (mg CO ,/ kg/ hr)

21+2

21+4
{— 25°C—I C

TunsaznInuudanategeTngaluseningmsiu
Snunfigamgdl 4 ssrnwaldoa 11U 21 Fu uasiiisgs
fudneaduiletnenylafenunsiigumaf 25 oeen
wales i 4 Ju egalsinny azladynvsnuudd
snsnsmelalndlAsaiu waziialiuanneiunig
anRnaensyeriaINIsiiusne (Figure 4B)

2 3 Non-irradiated

Bl 100 Gy Gamma ray
E=3 200 Gy Gamma ray
£ 300 Gy Gamma ray

a
=
=

2142 21+4

Storage time (days)

{—25°C—I

Storage time (days)

Figure 4 Ethylene production (A) and respiration rate (B) of lemongrass irradiated with gamma ray at doses of

100, 200, and 300 Gy compared to non-irradiated sample (control) during storage at 4°C for 21 days

and 25°C for 4 days. The vertical bars represent the mean of each replication, and the different

letters above the bars show significant differences in the treatments.

3.7 YSueu Ascorbic acid

U3ua ascorbic acid vawmzlasnnuisaiug
fiananasedssaifiodluseninamsfiusnw ans
219 59@unuLIUTLIAd 100 200 war 300 Gy lLaidina
Aomsiasunas3una ascorbic acid Wiawseu
Weudusgladlugaauan Inenzlafnnninud
JUSu ascorbic acid ThalAssiuwaziialaiumn
Aafunsadanasnsyoznatlunisiiuinen 99
USunau ascorbic acid Budiu (udl 0) WAty
1.28 - 1.59 mg/100 g fresh weight wagluiugnving
yasmafiusnu (Jufl 21+4) USunas ascorbic acid
anauvIny 0.58 - 0.65 mg/100 g fresh weight
(Figure 5A)
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3.8 ANENINsalun1siUaYLAdEsE Aeds DPPH

AnuaIsalunsiueyLadasTsrawmylag
fafimouarlinnedunuanieanamiuszesom
Tunaifiusnunfiungu dsdudae 7 Yuusnvesnis
WAushen azlasianedadusuna 200 waz 300 Gy &
ANHENsaluNSINUBYLadasrgeninglasluge
AuAu BedlAuviiy 61.37 way 62.06% daunglad
fianedadusina 100 Gy fanuaunselunissiu
auyadasyliuansmadifduyaniuaude 55.79
LAy 55.69% suddu usislelfiunwinglafuiu
14 - 21 Fu uazéheniuiigamad 25 ssrnwaides
w4 Tu eglafnnvsawudiinuauisalunis
Aueuyadasvanasuaziiamliunnieiunisada
Tngfugriheveafiusnuniigamai 25 esmiwadea
(Fudl 21+4) azlasnaviasnddauausaluns
AnusyyaBaTregluYIe 59.68 - 61.63% (Figure 5B)
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Figure 5 Ascorbic acid content (A) and antioxidant capacity (B) of lemongrass irradiated with gamma ray at

doses of 100, 200, and 300 Gy compared to non-irradiated sample (control) during storage at 4°C

for 21 days and 25°C for 4 days. The vertical bars represent the mean of each replication, and the

different letters above the bars show significant differences in the treatments.

3.9 msgauiuvasfuilan

nMsUsEIiun1seausureuslnaed
vowglaimefidununisudieutungladiiliany
4@ (gpenuay) nuhlussyiafuinuiiguvad
4 ssmwadiva Wi 21 U azlafaededinzuuu
nseeusuvewuslnaganiwzlasluyaniuau lay
wnzazladfianeSadusunn 300 Gy Sasuuuns
gonsuvesifUslnAgefignie 3.80 ATILY T89A%N
o meladfianesedusuna 200 uaz 100 Gy fe
3.75 way 3.25 avkuu anuaiu diungladluge
musiinziuunssensuvesiuilnadiigae 3.05
AzuuL Wuauodenylndufuiigumnd 25
asrwadea wiu 4 u agladluganiupuinziuy
nseenfuvesiuilnaiios 2.00 azuuy uvaid
nzladanesediiazuuunisseuiuvesiuilanegly
J¥AU 2.35 - 2.65 Azluu (Figure 6A)
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nsyeusuveIUslnadenunMlngTIVes
pglad Minunisane3adunusuinim 100 200 uag
300 Gy Wisuiisuiungladiliaie¥ed (ywaruam)
Tussvhafuinwnglafigamgll 4 esrmwadoa
um 21 $u fuslalinsuuuniseeniungladiin
msmedsdnnnimgladilinie3ed uasnzlaiiiane
FedU3unad 200 Lag 300 Gy HATUUUATERUSUVDY

1%

AustnagandnzlasnaneSesdusuia 100 Gy uiidle

U
1%

fromzlafunfviionumgi 25 ssmwaldoa u
4 Fu wuiegladiiunisaneeduiina 100 200
Wag 300 Gy dazuuuniseausuvesuslaaliunn
snsiumsaiinfe 2.05 - 2.25 azuuu dungladly
yamuauiaziuumsonsureuslnamiian fe
1.80 Azl (Figure 6B)
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21

21+2  21+4

®B)
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Bl 100 Gy Gamma ray
E3 200 Gy Gamma ray
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2142 21+4
{—25°C

, 4°C {— 25°C 1
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Figure 6

Storage time (days)

Color (A) and overall acceptance (B) scores of lemongrass irradiated with gamma ray at doses of 100,

200, and 300 Gy compared to non-irradiated sample (control) during storage at 4°C for 21 days and

25°C for 4 days. The vertical bars represent the mean of each replication, and the different letters

above the bars show significant differences in the treatments.
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