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Fan1smeans (nNM199nY) : Effects of GRAS to control flower rot disease and Extend the
Shelf Life of Marigolds (Tagetes erecta L.), Jasmine (Jasminum
sambac L.), Anthurium (Anthurium spp.), Chrysanthemum
(Dendranthemum grandifflora) Flowers.
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The problems of post-harvest cut flower were affecting quality and the shelf life of the
flowers. The rot diseases were found between keepings the flowers are mostly caused by a
fungus. The use of chemical after cutting the flowers will reduce and inhibit the growth of

fungi. Thus, the effect of the chemical safety (Generally Recognized As Safe, GRAS) to control rot



diseases and extend the shelf life of marigold and jasmine. By separating fungal rot
marigolds. Symptoms leaf lesions are brown caused by a Collectotrichum sp. The jasmine flower
disease were the petals have brown lesions are not diseases due to aging such as blooming
jasmine and bruised borer flower before the flower rot disease cannot test to rot disease.
Therefore, specific tests to prolong the shelf life of jasmine flowers only. Testing chemical is safe
(Generally Recognized As Safe, GRAS) for rot disease control flower and extend shelf life
marigolds. The planted marigolds in Nakhon Pathom province and sprayers spore suspensions
of Collectotrichum sp. at a concentration of 10° cfu /ml on buds marigolds for 7 days, then cut
the peduncle about 4 inches long by screening tests marigolds to the size and weight as /
similar. The experiment was arranged in a completely randomized design (CRD) by using 5
replications. Each replication was ten flowers, each weighing 16-18 g and was stored at 5°C by
dipping the peduncle in the GRAS for 15 min, using 10 treatments were 1). Citric acid
concentrations of 30 and 40 ppm., 2). Carbonic acid concentrations of 65,000 and 75,000 ppm.,
3). Aluminum hydroxide concentration of 10,000 ppm., 4). Calcium chloride concentrations, 1,000
and 2,000 ppm., 5). 8-HQC concentration of 200 ppm., and the treatments 1,2,5,6,7and 8 were
add sucrose 5% of and the treatments 3,4 were add sucrose 14%. The control treatment was 5%
sucrose and sterile water, then the treats were air-died at 25°C and packaging in High Density
Polyethylene (HDPE) at a temperature of 5°C and extend the shelf life for 21 days recording
every 3 days interval. Found that the marigold dip the peduncle in citric acid, 40 ppm with
sucrose 5% and calcium chloride, 2,000 ppm with sucrose 5% can extend shelf life of marigolds
for 15 days the disease was 2%, compared to control (5% sucrose) the disease was 4%,
respectively. The marigolds are losing weight in the process storage. Dipping in citric acid, 30 and
40 ppm with sucrose 5% weight loss of 2.61 and 3.00% respectively, while the control sucrose
5% and water sterilization were weight Lose 5.02 and 5.57% respectively, shelf life of 21 days.
Jasmine flower petals turn to brown color and wilt within one day after harvest. This
study aims to extend storage-life of jasmine flower by using GRAS chemical. The flowers were
sorted for uniformity and divided into 50 groups (each group = 100 gram). These 50 groups were
equally separated to 10 treatments which treated with differences of types and concentration of
5 GRPS namely 1). Citric acid concentration of 30 and 40 ppm, 2). Carbonic acid concentration of
65,000 and 75,000 ppm, 3). Aluminium hydroxide 10,000 ppm,  4). CaCl, concentration 1,000
and 2,000 ppm and 5). 8-HQC concentration of 200 ppm. The treated flower were air-died at
25°C before being packed in HDPE bags and kept at 5°C for 12 days. Flower quality was recorded

3 days interval. All treatments cannot slow down the weight loss of jasmine flower. Citric acid at



30 me/L with 5% sucrose and Aluminium hydroxide 10,000 ppm with 5% sucrose slowed down
the opening of flowers for 6 days which was slower than control group. All treatments slightly
affected to deterioration of jasmine petals color (L, a* and b*). The highest L values of petals

were detected on day 6 in every treatment.
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Picture 1 The rating of the opening of flowers used in determining is blooming bud=1,
opening 20%=2, opening 40%=3, opening 60%=4, opening>60%-= 5
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Table 1 The disease of marigold dipping the GRAS for 15 minutes and stored at 5°C for the shelf
life at 3,6,9, 12, 15, 18 and 21 days.

percentage of disease

Treatments 9 12 15 18 21
days days days days days

T1=citric acid 30 ppm+ 5%sucrose 4 4 4 28 50
T2= citric acid 40 ppm + 5% sucrose 2 2 2 22 68
T3= carbonic acid 65,000 ppm + 14%sucrose 22 34 50 76 100
Td= carbonic acid 75,000 ppm + 14%sucrose 6 14 18 52 84
T5= Aluminum hydroxide 10,000ppm + 5%sucrose 2 4 14 32 64
Té6= Calcium chloride 1,000 ppm+ 5%sucrose 6 12 20 28 68
T7= Calcium chloride 2,000 ppm+ 5%sucrose 2 2 2 12 50
T8=8-HQC 200 ppm+ 5%sucrose 2 2 8 18 52
T9=control (5%sucrose) a4 4 4 26 52
T10= control (sterile water) 2 2 2 26 42

Note The data at 3 and 6 day not show because do not symptoms of the disease.

Picture 2 The disease of marigold petals dipping the GRAS for 15 minutes and stored at
59C for 21 days.
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Table 2 The percentage weight loss of marigolds dipped in the GARS for 15 minutes and stored
at 5%C for the shelf life at 3,6,9, 12, 15, 18 and 21 days.

Percentage of weight loss

Treatments 3 6 9 12 15 18 21
days days days days days days days

Tl=citric acid 30 ppm+ 5%sucrose -0.72 079 087 140 185 229 261
T2= citric acid 40 ppm + 5% sucrose -0.06 051 1.14  1.26 199 258 3.00
T3= carbonic acid 65,000 ppm + 14%sucrose -0.03 043 095 157 239 332 366
Td= carbonic acid 75,000 ppm + 14%sucrose -0.13 031 095 158 259 356 4.29
T5= Aluminum hydroxide 10,000ppm + 5%sucrose -0.26 009 064 124 211 292 368
T6= Calcium chloride 1,000 ppm+ 5%sucrose -0.25 026 079 157 179 364 449
T7= Calcium chloride 2,000 ppm+ 5%sucrose -0.07 028 075 174 227 398 473
T8=8-HQC 200 ppm+ 5%sucrose -0.17 026 0.65 157 244 340 4.14
T9=control (5%sucrose) -0.07 031 066 215 327 408 502
T10= control (sterile water) -0.11 049 172 271 371 464 557
ABNULA

1. weniasaumnlsnandietnananuzd
Foshoganenurduasiiviognenaniasgnludminuasugy Wevnideusavsavelsai
Y03ANNEE AEATA tissue transplanting UuB1%15 Potato Dextrose Agar (PDA) LLBﬂL%@ﬁ’]LWﬂiﬁ
ponu dnvurernisndunenuradinnia wuiinenuzdliiAnenslsaneni uiwuaugydediae
nAenuEAdoNanTn 1y v1u 91 wasmusugaendeufianiAnlsnnenin Sdldausausnidoaing
Tsauazmaaountseuaslsanild fuimageuanznsiaorgninfvinvinonuyd
2. MERUNTEARYNISAUThEIRBNaEE
dnnonuzaliiluuauazdminlndifeaty Tneusd 100 aon diniinuszana 26-28 niu Juans
nauUaenss 5 wila Wuian 15 undt & 10 nssuiBeukuLUY CRD 5 91§18 100 non Adlivannd

gamqil 25°C 1Auldge High Density Polyethylene (HDPE) Hﬁqmmﬁ 5°C Gudindoya nn 3 wdunan
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v '
= o v A

12 Tu wuannisinnisgydetimineenued lneimuaainisagydedininiiseusulalaiiu 5%
wuhmnnssuislanansaveaenisaydeumtnuesmanuyala (Table 3)
Table 3 The percentage weight loss of jasmine flowers dipped in the GARS for 15 minutes and

stored at 5°C for the shelf life at 3,6,9 and 12 days.

Percentage of weight loss

Treatments
3days 6days 9days 12days
Tl=citric acid 30 ppm+ 5%sucrose 6.82 6.54 6.96 6.95
T2= citric acid 40 ppm + 5% sucrose 7.04 6.75 7.30 6.21
T3= carbonic acid 65,000 ppm + 14%sucrose 6.73 6.83 6.98 6.46
Td= carbonic acid 75,000 ppm + 14%sucrose 6.81 6.96 7.47 11.94
T5= Aluminum hydroxide 10,000ppm + 5%sucrose 6.84 6.59 7.49 6.08
Té6= Calcium chloride 1,000 ppm+ 5%sucrose 6.50 7.27 6.26 7.64
T7= Calcium chloride 2,000 ppm+ 5%sucrose 6.49 6.54 6.34 6.16
T8=8-HQC 200 ppm+ 5%sucrose 6.39 6.45 6.61 792
T9=control (5%sucrose) 6.42 6.49 6.59 6.28
T10= control (sterile water) 6.57 6.50 6.41 6.89

a 1

nMsuIurewmenuzd nuiniusnwaenuzdld 6 Ju a1nnssuisnutlunsn@nin 30 ppm+ylasa

a a

5% waznssuisnulusvgilonlansenled 10,000ppm + FlATA5% YILVLABNITUINVDINDNANTIYA

Y

o w a

AvANag1lited Ay eaiia InenenuralnzRuLN1TUINYRWBNWINAY 1.8 wayl.8 AXRUUTIALULYN
fuABNUIU 20% LALYAAIUANEIAZIULNITUINYBIABNWINAY 2.07 kay 2.84 ATLUUANEIRY TaTiguLyin

AUMDAUTU 40% (Table 4)

Table 4 The opening of jasmine flowers dipped in the GARS for 15 minutes and stored at 5°C for
the shelf life at 3,6,9 and 12 days.

Opening of Flowers

Treatments
0 day 3 days 6 days 9 days 12 days

T1=citric acid 30 ppm+ 5%sucrose 1.00a A! 1.482a B 1.812a C 1.768ab C 1.482a B
T2= citric acid 40 ppm + 5% sucrose 1.00a A 1.438a B 1.930abc C 1.630a B 1.438a B
T3= carbonic acid 65,000 ppm +

14%sucrose 1.00a A 1.558ab B 1.996abc C 1.694ab B 1.558ab B
Td= carbonic acid 75,000 ppm +

14%sucrose 1.00a A 1.588ab B 1.844ab C 1.840ab C 1.588ab B
T5= Aluminum hydroxide 10,000ppm +

5%sucrose 1.00a A 1.524ab B 1.802a C 1.650a BC 1.524ab B

T6= Calcium chloride 1,000 ppm+
5%sucrose 1.00a A 1.602ab B 2.028abc C 1.832ab C 1.602ab B
T7= Calcium chloride 2,000 ppm+ 1.00a A 1l.664ab B 2.036abc C  1.858abc BC  1.664ab B
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5%sucrose

T8=8-HQC 200 ppm+ 5%sucrose 1.00a A 1.762bc B 2.108c B 1.814ab B 1.762bc B
T9=control (5%sucrose) 1.00a A 1.950c B 2.072bc C 1.908bc B 1.950c B
T10= control (sterile water) 1.00a A 1.924c B 2.836d C 2.084c B 1.924c B

CV.(a) = 14.1% CV.(b) = 9.8%
Means within the same column followed by the same letter are not significant difference at P= 0.05 by DMRT

- The difference of the treatment is a,b,c. -The difference of storage is AB,C.

ada 1

nsiAsunlatan L, a*, b* U8InaUnanuEd WUISEELAUSNEILALNITUATINARDA1IAIINETNS

a1

A A a 1 1 d' [ d' aa @ v
50817 (L) veenonugd lneA1nuadnesiia +L unianluiun 6 veamnnssuiduaznisiuinw
(Table 5) N15:UAsULUAIVIATLAAIANBAE AT TUALAL (%) WU IARALANAIIUYBITEEZIAINTAY

Shwwaznssuds neazdlan +a anaudntesreynnIsuisueszuziaInIsAuine wAnssuIswY

a a

pzaflifloulansonlan 10,000ppm + 5%sucrose Waaldauaaslsa 2,000 ppm+ 5%sucrose Wag 8-HQC

Y

200 ppm+ 5%sucrose fAinTuianitesiiiaiiusne 6 Ju (Table 6) n1sasuLUaIUDIAILARSE
& a0 a | ' o & o aa a a X
WaBsardUIRY (%) WuddANULANANAUTDTEEZAINISIAUTNBILaZNTINIE Tneaziian +b LTy
VNNFIUATAUTZEZNITNUSNY 12 Tu wilae?l 9 Tu nssudSuaaideunaslsd 1,000 ppm+ 5%sucrose

waz 8-HQC 200 ppm+ 5%sucrose dlA1 b* anaiantdoy (Table 7) donAdoddusieeuves @raly uas

v
S o

Ay (2557) TonAaldeunaalsm ANUWNTY 0.5% fanuzaindtinanazysunaalsusynavilusatiae

Tgn uslifnaseusunuasaiuluy waznsldueral@aunaslsaynaududuliiinaseagnisiiuine

q B

ABNUZA

Table 5 Effect of the GRAS on color changes (L) of jasmine petals color dipped in the GRAS for
15 minutes and stored at 5°C for the shelf life at 3,6,9 and 12 days.

Brightness of Jasmine Petals (L)

Treatments
3 days 6 days 9 days 12 days
T1=citric acid 30 ppm+ 5%sucrose 81.312a B! 83.938a A 77.568ab C  82.022cd BA
T2= citric acid 40 ppm + 5% sucrose 79.998ab B 84.146a A 76.692b C 82.792bcd A

T3= carbonic acid 65,000 ppm + 14%sucrose 74.47ef C 82.814a A 78.676ab B 81.606d A
T4= carbonic acid 75,000 ppm + 14%sucrose  76.492cde C  83.506a A 76.446b C 81.582d B
T5= Aluminum hydroxide 10,000ppm +

5%sucrose 73.398f C 83.848a A 77.914abB  83.448bcd A
T6= Calcium chloride 1,000 ppm+5%sucrose 79.084b C 82.692aB  77.172ab C  83.548bcd B
T7= Calcium chloride 2,000 ppm+5%sucrose 75.654b C 82.586a A 77.940ab B  83.996abc A

T8=8-HQC 200 ppm+ 5%sucrose 78.010bc C 82.466a B  77.868ab C  83.826bcd B
T9=control (5%sucrose) 77.012cd C 82.638a B  77.994ab C 84.66ab A
T10= control (sterile water) 79.406ab C 82.634a B 79.154a C 86.058a A

CV.(@) =2.0% CV.b)=1.9%
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!Means within the same column followed by the same letter are not significant difference at P= 0.05 by DMRT

- The difference of the treatment is a,b,c. -The difference of storage is AB,C.

Table 6 Effect of the GRAS on color changes (a*) of jasmine petals color dipped in the GRAS for

15 minutes and stored at 5°C for the shelf life at 3,6,9 and 12 days.

Jasmine Petals color (a*)

Treatment

3 days 6 days 9 days 12 days
T1=citric acid 30 ppm+ 5%sucrose 1.370b A 1.332bc A 1.216bc AB 1.168c-f A
T2= citric acid 40 ppm + 5% sucrose 1.356ab B 1.386¢ B 0.992ab A 1.432¢ B
T3= carbonic acid 65,000 ppm + 14%sucrose 1.288ab A 1.294bc A 1.048abc A 1.086b-e A
Td= carbonic acid 75,000 ppm + 14%sucrose 1.220ab C  1.162abc BC ~ 1.000ab AB 0.876ab A
T5= Aluminum hydroxide 10,000ppm +
5%sucrose 1.090a BC 1.126abc C 0.864a AB 0.818a A
T6= Calcium chloride 1,000 ppm+5%sucrose 1.132ab A 1.110ab AB 0.972ab A 1.418efg B
T7= Calcium chloride 2,000 ppm+59%sucrose  1.192ab AB 1.242bc B 1.188bc AB 1.010abc A
T8=8-HQC 200 ppm+ 5%sucrose 1.278ab AB 1.300ab B 1.208bc AB 1.066a-d A
T9=control (5%sucrose) 1.366b A 1.320bc A 1.262c A 1.308d-¢ A
T10= control (sterile water) 1.272ab B 0.988a A 1.298c B 1.328efg B

CV.(@)=145% CV.(b)=158%

!Means within the same column followed by the same letter are not significant difference at P= 0.05 by DMRT

- The difference of the treatment is a,b,c. -The difference of storage is A,B,C.

Table 7 Effect of the GRAS on color changes (b*) of jasmine petals color dipped in the GRAS for

15 minutes and stored at 5°C for the shelf life at 3,6,9 and 12 days.

Jasmine Petals color (b¥)

Treatment
3 days 6 days 9 days 12 days
T1=citric acid 30 ppm+ 5%sucrose 10.930c A 10.782abc A 11.036cd A 11.394bcd A
T2= citric acid 40 ppm + 5% sucrose 9.878abc A 10.068a A 11.518cd B 10.214a A
T3= carbonic acid 65,000 ppm + 149%sucrose 9.128a A 10.856¢ B 10.962cd B 11.424bcd B
Td= carbonic acid 75,000 ppm + 149%sucrose 10.686bc A 10.760bc A 10.896bcd A 12.604d B
T5= Aluminum hydroxide10,000ppm+5%sucrose  10.222abc A 10.796bc AB 11.654d BC 12.170cd C
T6= Calcium chloride 1,000 ppm+ 5%sucrose 10.948c AB  10.334ab AB 10.026abc A 11.226bcd B
T7= Calcium chloride 2,000 ppm+ 5%sucrose 10.556abc A 9.720a A 9.802a A 11.756bcd B



14

T8=8-HQC 200 ppm+ 5%sucrose 9.800ab A 8.976a A 9.820ab A 11.310bcd B
T9=control (5%sucrose) 9.222a A 9.322a A 10.212abc AB 10.794ab B
T10= control (sterile water) 9.618ab B 10.350ab AB 9.558a A 11.030abc B

CV.(@)=84% CV.(b)=79%
FravAinumefsnusillwiliouiulansindanuuanssiunseindoSsuiisuaaielagld DMRT fiseduaauidady 95%
Means within the same column followed by the same letter are not significant difference at P= 0.05 by DMRT

- The difference of the treatment is a,b,c. -The difference of storage is A,B,C.
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13. ANANUIN

Picture appendix 1 The marigold dipping the GRAS for 15 minutes and stored at 5°C for

the shelf life at 21 days.
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Picture appendix 2 The opening of jasmine flowers dipped in the GARS for 15 minutes
and stored at 5°C for the shelf life at 12 days.
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