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Technological testing using chlorine dioxide to extend the shelf life of litchi cv. Hong
Huay as an alternative to replace sulfur dioxide. The experiment was conducted from October
2013 to September 2015 at Office of Agricultural Research and Development Region 1
laboratory. The suitable concentrations and method of application of chlorine dioxide was
studied. It was found that dipping in ClO, concentrations between 5,000 and 6,000 ppm could
control pericarp browning of outer and inner pericarp as well. The study of ClO, application
include fumigation with ClO,, dipping in ClO, solution and mist spraying made from modified
glass tube set were individually investicated as compared with control treatments such as
sulfiting agent dipped for 5 minutes and untreated fruit. The result found that 6,000 ppm ClO,
could reduce pericarp browning for 7 days at 5 °C, 85% RH and stored at ambient temperature
for 21 days compared with 5,000 ppm. While the untreated fruit fumigation with ClO, and mist
spraying became pericarp browning by 3 days. However dipping in ClO, 6,000 ppm had affected
to the consumer acceptance score compared with the use of lower concentrations. In addition
the testing of suitable contact time to dip ClO, solution on the quality and shelf life litchi by
dipping in ClO, 5,000 ppm for 3 4 and 5 minutes was determined compared with SO, The result
found that dipped for 4 minutes was compromise to prolong shelf life and the consumers
acceptance and was not different from SO, but inner pericarp browning was higher occurrence
than SO,. For the fruit safety, ClO, residues in pericarp not exceed 1.5 ppm and no residue in
fruit flesh was found during storage. Finally dipping in 5,000 ppm ClO, for 4 minutes is the most

appropriate way of shelf life extension.
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NS5U7N 4 53 CLO, ANULTINTU 5,000 ppm
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suAiung ClO, ALY 10,000 ppm

W ClLO, AMULTNTU 6,000 ppm
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fiusnwiigaumnlisn 5 °C, 85% RH W 21 Ju
7.3 wavasnassulaeanludranunInNawara1an1sININgauR

o A ° aaa a a =~ PN =1

AnFendunalulagniluszavinmadlunisinergainmmeassn 7.2 umaaeulunisveasdil
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A15199 1 NavaINITUksmemanIulaanluffeAzLULNSARFLNAaYRURBNAIULDN NAINITAU

Snwndigaumgdl 5 °C, 85% RH 11y 14 Fu

N335 3 7 14
Afiwousuld 3.0 3.0 3.0
T1 suaiufing ClLO, 20,000 ppm 3.20 bc 3.40 cd 3.05d
T2 suadunng ClLO, 10,000 ppm 4.20 a 4.00 bc 4.60 b
T3 waansazaie ClO, 6,000 ppm 2.30d 2.75d 3.25d
T4 wyansazaie ClO, 5,000 ppm 2.80 cd 4.05 bc 395c
T5 n155aAduNey ClO, 6,000 ppm 3.85ab 4.95 a 5.00 a
T6 Wy SMS 5%-+HCl 1% 2.15d 2.85d 3.10d
T7 naawuilisuans 3.10 bcd 4.80 ab 5.00 ab
Aade 3.09 3.83 3.99
F-test * * ¥

CV (%) 10.33 7.23 3.76

e Aedenauiesnysimiiouiuliunndimeadiflaeds DMRT fisvAuanuiioi 95%

¥

A15199 2 NavaINITNUNasfIsAaasUlasanlYAf oAz LUUNISIARALIN ARl naINISIAUSNYIN

gaunndl 5 °C, 85% RH 1 14

n35U28 3 7 14
Afieausule <3.0 <3.0 <3.0
T1 suaTufie ClO, 20,000 ppm 1.95 b 305a  3.30a
T2 suatufie ClO, 10,000 ppm 1.35 ¢ 1.55bc  1.40 bc
T3 wyansazaie ClO, 6,000 ppm 2.55a 3.00 a 395a
T4 waansazaie ClO, 5,000 ppm 1.75b 210b  275ab
T5 n1s3uaswuney ClO, 6,000 ppm 1.30 ¢ 1.15¢ 1.55 bc
T6 W SMS 5%-+HCL 1% 1.00 d 1.05¢  1.00c
T7 naduslasuans 1.00 d 1.00c  1.10 be
Aade 1.56 1.84 2.15
F-test * ¥ *

CV (%) 6.42 1772 26

e AdeinuiednyIimiioutuliuandamnaiflngds DMRT Nsvduannantesiu 95%
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59C, 85% RH w14 28 JU

N335 3 7 14 21

T1 suafufing ClO, 20,000 ppm 400 384 390  3.65
T2 suadunig ClLO, 10,000 ppm 428 414 433 417
T3 wiansazans ClO, 6,000 ppm 366 343 468 348
T4 wiansazans ClO, 5,000 ppm 376 362 451 357
T5 M3suizwures ClO, 6,000 ppm 442 431 495  4.29
T6 Wy SMS 5%-+HCL 1% 427 412 456 422
T7 naduslisuans 442 446 487 385
Aade 412 399 454  3.89
CV (%) 758 936 779 864
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M1319% 4 wavesnsnuileasienaoiulneanlydlunaiuiserfitevilona ndinsiusnwigamgl

59C, 85% RH w1 28 JU

N33375 3 7 14 21
T1 suafufing ClO, 20,000 ppm 516 500 497  4.38
T2 suafufing ClO, 10,000 ppm 503 483 450  4.88
T3 wiansazans ClO, 6,000 ppm 499 488 468  4.53
T4 wiansazans ClO, 5,000 ppm 518 496 451 414
T5 M3suiEnures ClO, 6,000 ppm 513 500 495 459
T6 Wy SMS 5%-+HCL 1% 473 443 456  4.42
T7 naduslalsuans 508 475 487  3.10
Aade 504 484 472 429
v (%) 305 416 439 1332
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Twilo (¢/100¢)  luwden (g/100g)

T1 suadufing ClO, 20,000 ppm 0.15 1.61
T2 suajung ClO, 10,000 ppm 0.09 1.04
T3 wagsazaiy ClO, 6,000 ppm 0.14 1.46
T4 waansazaie ClLO, 5,000 ppm 0.11 1.4
T5 n133uAsnuNey ClO, 6,000 ppm 0.13 1.16
T6 W SMS 5%-+HCL 1% 0.12 1.92
T7 naawslisueans 0.12 0.83
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50, (An15A")

Untreated fruit

AN 2 ARNEUNNANEIYTULSN (3) wazTudl 21 (b) sernIsAusned 5°C U 21 Ju

nM3ind A1AwEdng (L*) veaUden Tunssadsnsu SO, dranuaingeanluiui 1 uazana
ulndifeaiunssudsaiugsie ClO, lwiuil 7 aunasanisifiusnund 28 Ju evis 4 n35uds Tengandn
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Adiian Fsa1nmsviaaesfeansan L* fifligs wansiaudensinmainavidedidmdes daumduns
87 (2%) veaUen lunsaaiBiisy SO, Sednlnddiden Aofevinanluiudl 1 wavdes iutuan
IndiAssiunssisiudsne Clo, Tuiudl 7 susasamaiiuinuni 28 Ju Fdliunndratu wididgandi
nsaaBfilallduy iesmnidlesveznannafivinwuuiuiadendleflildudasadias (A a* anag)
Feanmanaassdeansliia a* firge FsuansdaudonTdaoulunisduns (nwi 3)

N13ANA19Y89 ClO, luna ludeninisnnAsegluyaa 0.5-1.5 ppm lagynnssuidluiiue
11955703 FDA (1998) FertmmualilaiAu 3 un/nn ludld dndluideliwunisanés @adl 6) 3
denAdeIfiu Saengnil et al. (2014) 14 CLO, Avududu 2.5-5 un./a. way 10-25 un./a. sunadiledie
Fudanisiindiinialuden wuindediuly 1 war 2 Su dnsandrses CLO, Fiudentasuin
(<0.414 u/nn.) wazlimunmannddluiona

nsvauiuvasguilag

Waanuan 15wy ClO, w1 3 uag 4 wndl fiAn1seensuaendt 2.5 aaone1gnIsusnuIuIu
213 ﬁ?iﬁqqndwmsim SO, wakliuanAeAuAUNSIY SO, agelitud AN 1EnA (57991 7)

wWaenlu msut CLO, 3 4 uag 5wl fldmswousuind 3.0 maeneIgMsLivnwIile
Wisuiflsuiunissy SO, egnsilidudfynsadia nasneignsifiuinw 21 Ju (51efl 8)

Ao ldfirruuanisuegneiteddymeadiflunnnssuis uaznisud ClO, fansseuiugs
191 3.0 (13797 9)

anunuile savd ndy warlnesaw nunnnssdsdidgauarliunnsatu ludusand way

LAgTIUNUIINITUHY N15uY CLO, 3 uag 4 Uil TAzkuuaIndINIgIL SO,

Cl025%_3 min —-—==Cl025%_4 min Cl025%_3 min ===aCl025%_4 min
a e ClO25%_5 min seelifee SO2 a el ClO2 5%_5 min eeeliee S0O2
B S

Untreated fruit Untreated fruit
S 70 - S 30+
g 65 M, g .|
5 60 : =
2 ]
3> 55 41 3 20
o Q
s 50 s
g 45 w 15
T 401 T 10
%, 35 *

30 ® 5
1 7 14 21 28 1 7 14 21 28

a (Storage time) b (Storage time)

a

AN 3 () A1 L* vaaddanaile ndinmsidusneiaamndl 5 °C, 85% RH uu 28 Yu

9 Y

a

(b) A1 a* vauldsnaily Mé’mmﬁué’ﬂmﬂqmmu 5°9C, 85% RH 11U 28 U

Y
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=] 1 14 a o A & £ 4 [ < [ A 0
19199 6 ﬂ'1ﬂ'ﬁﬁ]ﬂﬂ?\‘i%@ﬂﬂﬁ@ﬁu‘l@@@ﬂl%ﬂluL‘Ua@ﬂ Lasldaaidy NadnN1tnuINYING U 5°C,
85% RH

N5U3D Day2 Day 3 Day 5
Waen(ppm) e wWaen(ppm) e wWien(ppm) ile
T1 w9 ClO, 5,000 ppm 11U 3 Wi 0.81 nd 0.92 nd 0.51 nd
T2 ug ClO, 5,000 ppm U 4 W7 0.95 nd 1.42 nd 1.32 nd
T3 ug ClO, 5,000 ppm U 5 W7 1.26 nd 1.42 nd 1.43 nd

T4 su SO, (3FNSNNTAN) ; _ _ _ _ _

75 lalugans 0.40 nd 0.64 nd 0.22 nd

mnewe AedennuiesnyIimiloutuliwandamaiflag s DMRT Nsedunnnuntesiu 95%

A19199 7 waniseeusuveuilaadenisiinduiniavesdenuen naanisiiusnuinigamgll 5 °C,

85% RH

N34 Day 7 Day 14 Day 21
T1 w3 ClO, 5,000 ppm W1 3 W7 28 a 29 ab 31a
T2 ua ClO, 5,000 ppm UU 4 U9 30a 3.6a 2.8 a
T3 w3 ClO, 5,000 ppm W4 5 W7 1.9 ab 23b 2.0 ab
T4 531 SO, (3FN15N9INTAN) 3.0 a 33 a 2.1ab
T5 laiuagans 1.1b 1.0c 12b

e AdeinuiesnyIimiioutuliuandamn@iilngds DMRT Nsvduannantesiu 95%

A13197 8 naniseeusureuilaaranisiinduiniavealienly nasnisiiuinuiieamgd 5 °C,
85% RH

n35U28 Day 7 Day 14 Day 21
T1 w3 ClO, 5,000 ppm W4 3 W7 25b 2.1 bc 2.3 ab
T2 ug ClO, 5,000 ppm U 4 W7 19b 3.0b 1.6 bc
T3 ua ClO, 5,000 ppm U 5 W7 1.6b 1.6 cd 1.5 bc
Ta 531 SO, (3FNININNTAN) 39a 4.2 a 3.2a
T5 Taduaians 14 b 1.0d 1.1c

newve Anedenauiiesnysimilieuiuliunndimiadialags DMRT AszAuannuidioiu 95%

a

A13797 9 Hanspensuvesuslnarensidsudveaile waansiiusnwifiaamgl 5 °C, 85% RH

Y

N3375 Day 7 Day 14 Day 21

T1 ug ClO, 5,000 ppm U 3 W7 37a 33a 34a
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T2 ua ClO, 5,000 ppm U 4 W7 35a 36a 35a
T3 W3 ClO, 5,000 ppm WU 5 U9 31a 3.7a 30a
Ta 531 SO, (3FNININNTAN) 39a 39a 2.7 a
T5 laluaians 3.7 a 333 30 a

e Aedennuiesnyiimiloutuliuandamnwaiflng s DMRT Nsedunnnuntesiu 95%

9. agUNaNIIMARBILATTaLAUBIL

MsnageuMsutrassulaeenlenluanudy 5,000 ppm uu 3-5 Wil lWssuiguiu SO,
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