wamaaniﬂaaﬂmanLLavmmasziIﬂsaluiﬂLaamaimaanm‘hmu
maﬂmmwummsmumawmwam‘lawuﬁﬂa
Effect of Oxalic AC|d and Sucrose Fatty Acid Ester on the Postharvest
Quality of Longan Fruit cv. Daw

LWSINGTEU FOUNNT* WAL INTWIY NUWAYA'
Praewphan Jomngam"* and Jakraphong Phimphimol'

' avirmallaBudsnsiiuife) angdmnssunazgaavinssuinuns unvinendowld Gedvel 50290
' Division of Postharvest Technology, Faculty of Engineering and Agro-Industry, Maejo University, Chiang Mai 50290

%’UL%‘IEN: 19 unIIAN 2566 Received: 19 January 2023
Usuudly: 20 wguniay 2566 Revised: 20 May 2023
SURflu: 23 wawnAw 2566 Accepted: 23 May 2023

* Corresponding author: praewphan_js@mju.ac.th
UNANED

anuduuiuazingUszase: nafindtimaiiiadenuay msamtaamL‘Uuﬂmmmﬂmmmmam
ﬂmmwLLaumEJmimmﬂmmaqmamlwmmsmumm mm«’usummaﬂ'ﬁuaqmwaﬂﬂmmamaqmmaaﬂ
%1an (Oxalic acid, OA) LLazuwmwasgIﬂiaIugULaaLmaimaaﬂimlsumu Sucrose fatty acid ester, SFE) fig
AunvmaIMsIAuAevesHadleviugne

AWANTuNTIRY: NUHULUUNINIAaBduaNysal (Completely randomized design) 31U3U 4 %3n
WIUA Ao OA AMUNTUSB8AY 7.5, SFE AUNTusasay 1, OA AUWNTUSaeay 7.5 + SFE AY
Wutufenaz 1 (OA + SFE) uazgpmuan (idszd) Tasgunadlodune 5 wit aandu Adiurs
wazifiudnunitenmgdl 5 sarmiwadea

Nami%ﬁ'ﬂ AENFINITFUAITNUD Lﬂﬁaﬂwaéﬂaﬁﬁim OA, OA + SFE uay SFE waswludivdeway
mwmnmumaLﬂi&mm&mﬂ‘ummmu ImaLﬂaaﬂmaﬂmmmuLUaauLUuammaamaimm‘maqmi
Wushw mumaaﬂsmu OA, OA + SFE uag SFE #A1 L* (A314@319) Uag chroma g9 i’JiJ‘VNﬁ’]SJ’]ia
szuaamimmammavuLﬂaanmamaamwmL’Jafmmﬂusﬂm meaaﬂ,emam SFE wumil,u'n,amnﬂsuu
dloviiushwndunan 20 Fu vaued maaﬂamm OA nuspBLANUInaNUAonmadlaiusnvuuiu

a3U: wadledigu OA + SFE ﬁﬂivﬁm%mwﬁﬁa@Lﬁam'%amﬁauﬁw%mmuﬁ%u G R R P RRE
LﬂaEJuLL‘dawaamim‘umwuaawamlawuﬁmaimm U ammsammumuﬂ Praensidsunlasaiuden
Meindtina u,aumﬁt,mLa‘aﬁuaqmaaﬂwaamvmnmmsmusﬂmwammu 5 paFwalea LWuan
25 U

o [

AdAey: dale, nsneen®an, Uimaglasalusuieameivensaluiy, nsinduimavuUdenda

v



@ APUNMWKALNMSIAUIREIUDVWAATEWUSOD

ABSTRACT

Background and Objectives: Pericarp browning and water loss are primary postharvest problems
that affect the qualities and shelf life of longan fruit. The objective of this research was to study
the effects of oxalic acid (OA) and sucrose fatty acid ester (SFE) on the postharvest qualities of
longan fruit cv. Daw.

Methodology: The experimental design was completely randomized design with 4 treatments:
7.5% OA, 1% SFE, 7.5% OA + 1% SFE (OA + SFE), and control (Tap water). Longan fruits were
dipped for 5 minutes, then dried and stored at 5 °C.

Main Results: After being treated with OA, OA + SFE, and SFE, the pericarp color of the fruit
was improved for its brightness and yellow color compared to the control fruit. The pericarp
color of the control fruit turned brown quickly after storage, whereas fruit treated with OA, OA
+ SFE, and SFE maintained high values of L* (Lightness) and chroma. In addition, the pericarp
browning was delayed after being treated with OA, OA + SFE, and SFE during storage. Fruit
treated with SFE had high levels of fruit decay after 20 days of storage, whereas fruit treated
with OA showed pericarp cracking when storage increased.

Conclusions: Longan fruit treated with OA + SFE was more effective in reducing weight loss,
delayed pericarp color changes, pericarp browning, and fruit decay during storage at 5 °C for 25
days than other treatments.

Keywords: Longan, oxalic acid, sucrose fatty acid ester, pericarp browning
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Figure 1 Change in weight loss (A) and total soluble solid (B) of longan fruit cv. Daw dipped in
tap water (Control), 7.5% oxalic acid (OA), 1% sucrose fatty acid ester (SFE) and 7.5%
oxalic acid + 1% sucrose fatty acid ester (OA + SFE) during storage at 5 °C for 25 days.
Error bars indicate the mean SE (n = 5). Difference letters indicate significant differences

(P < 0.05).
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Figure 2 Change in L* value (A), chroma (B), hue angle (C) and browning index (D) of longan fruit

pericarp cv. Daw dipped in tap water (Control), 7.5% oxalic acid (OA), 1% sucrose fatty
acid ester (SFE) and 7.5% oxalic acid + 1% sucrose fatty acid ester (OA + SFE) during
storage at 5 °C for 25 days. Error bars indicate the mean SE (n = 20). Difference letters

indicate significant differences (P < 0.05).

186 Agricultural Sci. J. 2023 Vol. 54 (2)



nsiindthmavudenvewadilodi
viklunadnuazsiuneamiinnud e
n138auTuTeuIlaA NNANSANYINUIING
Sledlofusnuunuiunsiisdimauudden
funludtvinnty Tnsnadleluganueuing
dhmaegesndmdmnifiuneidunat 15 fu
Lasindimauuldentainnnitnaonsesian
mafiudne Tuvasfl OA, SFE uaz OA + SFE
ansovzaenIsiindinmavuaennaldnase
srezatunsiiusnwn (Figure 2D) Liu et al.
(2022) 1897U31 MstARdTaULEsnvewa
LiAn91nUAse1eendinduresarsusenau
Auednlngnsyinauvesianssuveaeulysd PPO

e

aonn. gy,

1@
F1 OA uanslungu acidulant Fadtanwa
Hunse e pH vouwadanas siinaduds
Aanssuveseulyl PPO wardigszann1siig
ahmalunaldwanewiin (Yorak et al., 2004;
Suttirak and Manurakchinakorn, 2010) N5k OA
Tunadnloananinsnannisiindiimaniudenuay
Aanssuveaeulyyl PPO vaswaanlels (Boonin et
al., 2006; Whangchai et al., 2006) wonani] &
fis180uMsuTaauIsY SFE Aisvsumnundy
FuFeway 0.5-1.5 annsavzaonisiinduiniai
Waonwa uasllen L* g9maonsseziiainisiiu
$nwiflgumgl 5 ssmiwaldea Wunan 28 u
(Kaewchana et al., 2006)

Figure 3 Visual appearance of longan fruit cv. Daw dipped in tap water (Control), 7.5% oxalic
acid (OA), 1% sucrose fatty acid ester (SFE) and 7.5% oxalic acid + 1% sucrose fatty
acid ester (OA + SFE) during storage at 5 °C for 25 days

JsasInemansinuas UA 54 aUUR 2 wumAU-§oKIAU 2566 187



@ APUNMWKALNMSIAUIREIUDVWAATEWUSOD

A1 pH vauUdonnaanly

A1 pH vesiUFonnadnlofigu OA uag OA
+ SFE flAnanasiuinenanisguasuazilan pH
mnimInmuddunasnssezinainiafiuing
(Figure 4A) Tpwila1 pH 3.98-4.32 Tu OA uaz
4.51-5.09 4 OA + SFE \flosa7n OA fan1ma
Junsngs Fuiliian pH veadenwadleanas
whuReaunadilefigusiuiuiiu SFE (OA + SFE)
UfAsendmaiiesarneuleiifunaiain
Upiseeendindulasnsiauveneuled PPO
Faeuleyd PPO vhewlgadedan pH 5-11 ud
Aanssuvenoulusiazanasilefien pH tesnd 5
(Jiang et al., 2002; Yoruk and Marshall, 2003)
%qaamé’aaﬁumswmaawaq Caro and Joas
(2005) finuin @ pH maamaaﬂwaauwmm
Fuudsuninindiimavudensa fadu

Pericarp pH

—e— Control

- % -0A
--SFE

| e OA + SFE
0 L L L L L

[} 5 10 15 20 25
Days after storage

Fruit decay (%)
w
o

nsanA1 pH YoUaoNNaIEILITaTZADNISIAN
Ahaauuiuenuald uenani OA Suiamuaudh
U chelating agent Wadufunaaunsdau
TaunpAwesvaseulal PPO fnavinlieulysivinnu
Lailgndednas Feinavzaonisiinduinalas
(Suttirak and Manurakchinakorn, 2010; Ali et al.,
2020) Whangchai et al. (2006) 518971431 N3G
OA Anuuuteras 5 fusvansanlunsduds
mafadthmauudensadleiusasldfnide
Wisuifisufunsaafindu tuiieafu
NanN13AN®IUBY Hai et al. (2014) fis1e91ud1 s
16 OA ANuKNTUSoray 5 $2UAU mixed wax
ANUNTUSOURY 6 mmsa%’ﬂmammwmama
anleug ) Long wazTzannsRnat mauwden
e i’mmmm oH vesUdeniimnaenszeziian
msmusﬂw’mqmwgm 5 peraded Wuna 25 Ju

[l Control
50 EOA a

[ SFE
| ] OA +SFE

Days after storage

Figure 4 Change in pericarp pH (A) and the percentage fruit decay (B) of longan fruit cv. Daw

dipped in tap water (Control),

7.5% oxalic acid (OA), 1% sucrose fatty acid ester (SFE)

and 7.5% oxalic acid + 1% sucrose fatty acid ester (OA + SFE) during storage at 5 °C

for 25 days. Error bars indicate the mean SE (n = 5). Difference letters indicate significant

differences (P < 0.05).

188 Agricultural Sci. J. 2023 Vol. 54 (2)



nsiindgvosnaanly
mmmi%ﬁmmmaﬁﬂaSfuﬂﬁﬂg%wﬁa
Pnfvdnviduna 10 Ju wasdlossernanis
Ausnwrunudunasleiinnisiindeounniy
(Figure 4B) Taglufuil 25 vaamsifiudnw wu
onsuidevemaailomnnigawiniuosas 43.6
luganiuau fasnAe SFE uag OA innsILEe
Yovay 28.3 uay 24.8 muddu luvagdl OA +
SFE wuemsuindetiesiigainiuiesas 17.1
wasiaruwanaegltedAgyn1sadd (P <
0.05) Hai et al. (2014) 59847431 N1STUNATLY
f OA ANUINTUSOUa 7.5 TINAUNISLAGDU
mixed wax ANLTUSOUAY 6 A1U1TOAANTITIN
Fevoraaileluseninanisinushwidunan 30
Ju Tatsumi et al. (2002) WU SFE ANUINTY
Joway 1 mmaaé’ug’qmm‘%aunauimmLs‘gaiﬂ
Botrytis cinerea Peas. Tuamumzide Idogns
auysnl Faderdsnarnduauvmvadsaiiiiny
Tunalsl waz Bepete et al. (1994) 518971191 SFE
Pannsgadetivesdonauardasiunisi
Gelunaldile wiiinnsld oA vide SFE wuuifien

asnn. @

ansavzaonisindevewaalelan wanisly
52U (OA + SFE) twdaasuuseansninlunis
yraomaudelunadnleiugnelinaonszazim
mMsiAusnw

R

MsguradlefmenIneanganAUTLTY
Sovay 7.5 i’;:uﬂummasﬂmaiuiﬂLaamaiﬁuaa
ﬂi@leumummmmuia&lau 1 mmiaamammam
wifn srasniswasundasdiuden msiindtina
wagnsindevesnaanlenasnsrezain1siiy
$nwndigamgll 5 ssenwaidoa Wunan 25 $u

AnRNssUUsZAA

vovauavipsliRnsanvivmelulad
VAN TAUALY 91A15AAUITYHARHALNYAT 811
Avunaluladundansfiviien ABIYIMINTTULAY
QREMINTIUNLAT WNIMEFEUA 7 mauuauu‘wu
uazieosiio gunsniing q dwmsumsiidedl

LBNE15D1999

Akoh, C.C and B.G. Swanson. 1994. Carbohydrate Polyester as Fat Substitutes. Marcel Dekker,

New York, USA. 269 pp.

Ali, S., A.S. Khan, M.A. Anjum, A. Nawaz, S. Naz, S. Ejaz and S. Hussain. 2020. Effect of postharvest
oxalic acid application on enzymatic browning and quality of lotus (Nelumbo nucifera
Gaertn.) root slices. Food Chem. 312: 126051. https://doi.org/10.1016/j.foodchem.2019.126051.

Apai, W. 2010. Effect of fruit dipping in hydrochloric acid then rinsing in water on fruit decay
and browning of longan fruit. Crop Prot. 29(10): 1184-1189. https://doi.org/10.1016/j.

cropro.2010.05.014.

sasInemansinuas UA 54 aUUR 2 wumAU-§uKIAU 2566 189



@ APUNMWKALNMSIAUIREIUDVWAATEWUSOD

Bepete, M., N. Nenguwo and J.E. Jackson. 1994. The effect of sucrose ester coating on ambient
temperature storage of several fruits, pp. 427-429. In B.R. Champ, E. Highley and G.I.
Johnson, (Eds.), Postharvest Handling of Tropical Fruits: Proceedings of an International
Conference held at Chiang Mai, Thailand, 19-23 July 1993. ACIAR Proceedings No. 50.
Watson Ferguson and Company, Brisbane, Australia.

Boonin, P., K. Whangchai, K. Saengnil and J. Uthaibutra. 2006. Effect of anti-browning substances
on peel color and quality of longan fruit cv. Daw during storage. Agricultural Sci. J. 37:
144-147. (in Thai)

Caro, Y. and J. Joas. 2005. Postharvest control of litchi pericarp browning (cv. Kwai Mi) by
combined treatments of chitosan and oreganic acids: Il. Effect of the initial water content
of pericarp. Postharvest Biol. Technol. 38(2): 137-144. https://doi.org/10.1016/j.
postharvbio.2005.06.012.

Dhall, R.K. 2013. Advances in edible coatings for fresh fruits and vegetables: a review. Crit. Rev.
Food Sci. Nutr. 53(5): 435-450. https://doi.org/10.1080/10408398.2010.541568.

Erglines, G. and S. Tarhan. 2006. Color retention of red peppers by chemical pretreatments
during greenhouse and open sun drying. J. Food Eng. 76(3): 446-452. https://doi.
org/10.1016/j.jfoodeng.2005.05.046.

Hai, L.H., A. Joomwong, Y. Chanbang and J. Uthaibutra. 2014. Effect of oxalic acid dipping and
wax coating on pericarp browning and storage life of fresh Vietnamese longan fruit cv.
Long. Int. J. Agric. Innov. Res. 3(2): 670-677.

Jaitrong, S., N. Rattanapanone, J.A. Manthey, E.A. Baldwin and D. Boonyakiat. 2006. Microscopic
anatomy and biochemical components of normal and chilling injured of longan pericarp.
Agricultural Sci. J. 37: 5 (Suppl.): 80-84.

Jiang, Y., Z. Zhang, D.C. Joyce and S. Ketsa. 2002. Postharvest biology and handling of longan
fruit (Dimocarpus longan Lour.). Postharvest Biol. Technol. 26: 241-252. https://doi.
0rg/10.1016/50925-5214(02)00047-9.

Joas, J., Y. Caro, M.N. Ducamp and M. Reynes. 2005. Postharvest control of pericarp browning
of litchi fruit (Litchi chinensis Sonn cv. Kwai Mi) by treatment with chitosan and organic
acids: I. Effect of pH and pericarp dehydration. Postharvest Biol. Technol. 38(2): 128-136.
https://doi.org/10.1016/j.postharvbio.2005.06.013.

Jung, SK. and H.S. Choi. 2021. Fruit quality and antioxidant activities of yellow-skinned apple
cultivars coated with natural sucrose monoesters. Sustainability. 13(5): 2423. https://
doi.org/10.3390/su13052423.

190 Agricultural Sci. J. 2023 Vol. 54 (2)



Kabbua, S. and T. Pankasemsuk. 2008. Effects of ascorbic acid on browning and activity of
polyphenol oxidase on postharvest quality of longan cv. Daw. Journal of Agriculture.
24(1): 43-50. (in Thai)

Kaewchana, R., C. Techavuthiporn and S. Kanlavanarat. 2006. Sucrose fatty acid coating retards
pericarp browning of litchi cv. Hong Huay. Acta Hortic. 712: 579-584. https://doi.
org/10.17660/ActaHortic.2006.712.69.

Kaewsuksaeng, S. and N. Tatmala. 2015. Color change and effect of coating with sucrose fatty
acid ester on postharvest quality and storage life on off-season rambutan cv. Rongrian.
Khon Khan Agr. J. 43(Suppl. 1): 811-817. (in Thai)

Khan, M.R., W. Chinsirikul, A. Sane and V. Chonhenchob. 2020. Combined effects of natural
substances and modified atmosphere packaging on reducing enzymatic browning and
postharvest decay of longan fruit. Int. J. Food Sci. Technol. 55(2): 500-508. https://doi.
org/10.1111/ijfs.14293.

Li, M., Q. Lin, Y. Chen, Y. Chen, M. Lin, Y.C. Hung and H. Lin. 2023. Acidic electrolyzed water
treatment suppresses Phomopsis longanae Chi-induced the decreased storability and
quality properties of fresh longans through modulating energy metabolism. Food Chem.
404: 134572. https://doi.org/10.1016/j.foodchem.2022.134572.

Liu, P., N. Xu, R. Liu, J. Liu, Y. Peng and Q. Wang. 2022. Exogenous proline treatment inhibiting
enzymatic browning of fresh-cut potatoes during cold storage. Postharvest Biol. Technol.
184: 111754. https://doi.org/10.1016/j.postharvbio.2021.111754.

Office of Agricultural Economics. 2022. Agricultural Statistics of Thailand 2022. Office of Agricultural
Economics, Ministry of Agriculture and Cooperatives, Bangkok, Thailand. 194 pp. (in Thai)

Pan, X.C. 1994. Study on relationship between preservation and microstructure of Euphoria
longan fruit. J. Guanxi Agric. Univ. 13: 185-188.

Paull, R.E. and N.J. Chen. 1987. Change in longan and rambutan during postharvest storage.
HortScience. 22(6): 1303-1304. https://doi.org/10.21273/HORTSCI.22.6.1303.

Siriphanich, J. 2010. Postharvest Biology and Plant Senescence. Kasetsart University, Bangkok,
Thailand. 453 pp. (in Thai)

Suttirak, W. and S. Manurakchinakorn. 2010. Potential application of ascorbic acid, citric acid
and oxalic acid for browning inhibition in fresh-cut fruits and vegetables. Walailak J. Sci.
& Tech. 7(1): 5-14.

sasInemansinuas UA 54 aUUR 2 wiunAU-FuKiAU 2566 191



@ APUNMWKALNMSIAUIREIUDVWAATEWUSOD

Tatsumi, Y., T. Hadate, S. Matsuo and K. Tsuno. 2002. Effect of sucrose fatty acid esters,
monoglycerol and polyslycerol fatty acid ester on in vitro growth of Botrytis cinerea
PEAS. and on postharvest control of rot in fruits. Food Preservation Science. 28(5):
227-234. https://doi.org/10.5891/jafps.28.227.

Thakur, R., P. Pristijono, J.B. Golding, C.E. Stathopoulos, C.J. Scarlett, M. Bowyer, S.P. Singh and
Q.V. Vuong. 2018. Development and application of rice starch based edible coating to
improve the postharvest storage potential and quality of plum fruit (Prunus salicina).
Sci. Hortic. 237: 59-66. https://doi.org/10.1016/j.scienta.2018.04.005.

Whangchai, K., K. Saengnil and J. Uthaibutra. 2006. Effect of ozone in combination with some
organic acids on the control of postharvest decay and pericarp browning of longan fruit.
Crop Prot. 25(8): 821-825. https://doi.org/10.1016/j.cropro.2005.11.003.

Yaman, O. and L. Bayoindirli. 2002. Effect of an edible coating and cold storage on shelf-life
and quality of cherries. Lebensm. Wiss. Technol. 35(2): 146-150. https://doi.org/10.1006/
fst.2001.0827.

Yoruk, MA.,, M. GUL, A. Hayirli and M. Karaoglu. 2004. Laying performance and egg quality of hens
supplemented with sodium bicarbonate during the late laying period. Int. J. Poult. Sci.
3(4): 272-278. https://doi.org/10.3923/ijps.2004.272.278.

Yoruk, R. and M.R. Marshall. 2003. Physicochemical properties and function of plant polyphenol
oxidase: a review. Food Biochem. 27(5): 361-422. https://doi.org/10.1111/}.1745-4514.2003.
tb00289.x.

Zhang, S., H. Lin, M. Lin, Y. Lin, Y. Chen, H. Wang, Y. Lin and J. Shi. 2019. Lasiodiplodia theobromae
(Pat.) Griff. & Maubl. reduced energy status and ATPase activity and its relation to disease
development and pericarp browning of harvested longan fruit. Food Chem. 275: 239-245.
https://doi.org/10.1016/j.foodchem.2018.09.105.

Zheng, X. and S. Tian. 2006. Effect of oxalic acid on control of postharvest browning of litchi
fruit. Food Chem. 96(4): 519-523. https://doi.org/10.1016/j.foodchem.2005.02.049.

192  Agricultural Sci. J. 2023 Vol. 54 (2)



	AW05 AgiSci journal Vol54_2

