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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) nuhezladfiniunisane$edununUsua
100 200 wag 300 Gy fsnsinsmelaluunneng
yaadatunzladlugpeuguitliniesed lnenzlad
‘I/!ﬂﬂ/]%@lLuuﬁﬁﬁmi’]ﬂ’liﬂ’lﬂiﬁlLa?ﬂlEJLVhﬁU 1.25-1.51
mg CO / kg/ hr wdndusnsimsmelavemelad

200 2.0
150+

1004

50

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

21+2
{l—25°C— L,

21+4

TunsaznInudanategeTInEaluseninansiu
$Snunflgamgdl 4 ssrnwaldea 11U 21 Ju uasiiisgs
fudnadudletnenylafeonunsiigumaf 25 oeen
wales i 4 Ju egalsinny azladynvsnuudd
snsnsmelalndlAsaiu waziialiupneneiunig
anRnaensyeriaINIsiiusne (Figure 4B)

2 3 Non-irradiated

Bl 100 Gy Gamma ray
E3 200 Gy Gamma ray
£ 300 Gy Gamma ray

a
=
=
=
L
£

2142 21+4

Storage time (days)

{F—25°C—1
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.

3.8 USueu Ascorbic acid

U3una ascorbic acid vewmgladynnsnwu
Ailananasegasaidodluseninimsfiuine nns
21959@unuLNUSUNa 100 200 way 300 Gy Lifiua
somsdsuntas3una ascorbic acid Waw3eu
Weudusgladlugaaiuan nenzlafnnniniuud
JUSu ascorbic acid ThalAgsiuwaziiailaiumn
Arafunsadanasnsyoznatlunisiiusnen g9
USunay ascorbic acid Budiu (Judl 0) wavwihiu
1.28 - 1.59 mg/100 g fresh weight uagluiugaving
yasmafiusnw (Fuil 21+4) USunas ascorbic acid
anauvny 0.58 - 0.65 mg/100 g fresh weight
(Figure 5A)
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3.9 AwaInsalun1siuayLAdsse Aeds DPPH

AuaIsalunNsiueyLadaTsrawmylag
fafimouarlinneSdunuandeanamiuszesom
Tunmaifiusnufiungu dsdudas 7 Yuusnvesnis
Aushen azlasianesadusuna 200 was 300 Gy &
ANHENsaluNsINUBULadasrgeanimeladluge
AuAu BediAuviiy 61.37 way 62.06% daunglad
fianedadusina 100 Gy fanuanselunissiu
auyadasyliuansrmaiifduganivaude 55.79
LAz 55.69% suddu usislelfiusnwiagladuiu
14 - 21 Fu uazéheniiuiigamad 25 ssrnwades
w4 Tu eglafnnvsawudiinuaiuisalunis
Aueuyadasvanasuaziiamliunnieiunisada
Tnefugriheveafiusnuiigamat 25 esmiwaidea
(Fudl 21+4) azlasnaviasnddauausaluns
AnusyLaBaTreagluYIe 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.

3.10 n1sgauTuvesuslan

nMsUsEIiun1sEausureusInaded
vowzlnfareiadununuisudisutunyladiline
4@ (gpenuay) nuhlussyiafuinuiiguvad
4 peenwaldea Wi 21 Ju aglafanediiauuu
nseensuvewuslanganiwzlasluyaniuau ay
wzazladfianeSadusunn 300 Gy Javuuuns
gonsuvesifUslnageTignie 3.80 ATIUY T8RN
Toun meladfianesed@usuna 200 uaz 100 Gy fe
3.75 way 3.25 avkuu anuaiu diungladluge
musiinziuunssensuvesiuilnadiigae 3.05
AzuuL WUReatuodenyladufuiigumnd 25
asrwaded wiu 4 u agladluganiupuilnziuy
nseenfuvesiuilnaiios 2.00 azuuy luvaid
nzladanesediiazuuunisseuiuvesiuilanegly
F¥AU 2.35 - 2.65 AzluY (Figure 6A)
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nsyeusuveUslnadenunmMlngsIves
pglas Miunisane3adunusuinim 100 200 uag
300 Gy Wisuiisuiungladitliaie¥ed (ywaruam)
Tussvhafuinwnglaifigumgll 4 esrmwadya
um 21 $u fuslaelinsuuuniseeniungladiin
mMsmedsdnnnimgladilinne3ed uasnzlaiiiane
FedU3Nnad 200 Lag 300 Gy HATUUUNTERUSUVDY

1%

AustnagandnzlasnaneSsdusuia 100 Gy uiidle

U
[

fromzlafunfviionumgd 25 ssmwaldoa u
4 fu wuiegladiiunisane$eduiina 100 200
wag 300 Gy dazuuuniseeusuvesiuslaaliunn
snsiumsaiinfe 2.05 - 2.25 azuuu dungladly
yamuauiaziuumsonsureuslnamiian fe
1.80 Azl (Figure 6B)
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Color (score)
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14

21 21+2  21+4
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Bl 100 Gy Gamma ray
E3 200 Gy Gamma ray
9 300 Gy Gamma ray

2142 21+4

{b—25°C 1

, 4°C {— 25°C 1

Storage time (days)

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.

4. Fs0luasUolauauuy
peleddufivaulnsiiuivesnisioslon
melulsswrnazdseanlidminesnsusene ns
Smheaglasandndudedinnsdauns Inen1sdn
duvadutazsinvesmyladosn saumLNzeINIY
Tushuuenud@eeniioruasny agslsin
Tusgwitamssmdevsaiusnwm dhnuinglad
JzsendurassenLarTINBonulml TIuRusN
seudniUaeanuazlaunuludsududvhana
Fadudnuvuzlifesnisveman wazvirlieny
MsiAuSnedy uddetinuinisanededunuand
navzaemsionvessanazlaily Taiiiosaneds
avinane DNA Tuwadvasitwyilinisudswadven
Y¥zinas [5] ‘i’JiJﬁgd%JﬂﬁﬁNaﬂiw’jﬂﬁLﬁfﬂ reactive
oxygen species (ROS) neluwadiiv Jademan
sevusie DNA oulesl wselusfiusneg fiieites
fumssaiviavesiiy [6] nnanIsnanIns
donndesfusenuidonatey aduiildseu

PRI

feusransnnueanstissdunualunisdudans
sonvassunss [1] nsuiiey [2] wagneusiilng [3]
uona N SidununanunsarzasnIsuILLazEn
angnsiivsneveadiavaneyiia [9] agslsin
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v v

Namad%“d?iLLﬂumﬁﬁﬁiamﬁué’dmiqaﬂ%uagﬁu
Wavesiiv wazUsunavess @iy [5] dwiu
azlasnudn nslesedunuanusune 100 200 way
300 Gy aunsadiudanisienvesmyladlgliunnsng
funeedd uaglidamaidodenmnmidug ves
nzlas NMsanesed 100 - 300 Gy asnsaanUasidus
mssenvasezladliui 21 + 2 Su umdlofiudne
pzlasiduna 21 + 4 Ju wuiwglasiesdud
mMsseAwiiy 100 Wesdud wudeitunglaslu
YAAIUAL ﬁa‘ﬁmaLﬁmmﬂmm%umaiuqaﬁLﬁmga
Ju Tnsdanaldanveathiinzaelugs Seamuiy
ﬁLﬁuﬁuﬁLﬂumamné’mwmﬂwaqmzlmiﬁuqa%
dletheeenuifuinutgungligeiu (nifusnw
7 4 ewnwadva Sreunl3T 25 ewnwadva) da
naliAnnnsazanvesiminainmsmela vl
autunelugaiutu wasfinansedulunszdu
mssenvesnelad ag1elsAiniy nsaneSedunuun
nANULTUANIaTEaaN1sEneIvetennzlad
fimssenliddlassuiisutungladildanssed
louansdaya)
UBNINNTIFLNUNNETUSEANT AN lunS
fudsnissonewmyla Sailnadissnuinmninues
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