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and alcohols that can dissolve it. It is preferred that they are used in the form of an aqueous solution.

45 As plants towhich the preservatives of the present invention can be applied, examples of fruit and vegetables include
cabbage, lettuce, broccoli, asparagus, spinach, bean sprouts, burdock, corn, carrot, cauliflower, Brussels sprouts, bam-
boo shoots, parsley, broad bean, celery, green pepper, turnip, tomato, eggplant, cucumber, mushrooms, champignon,
kabosu (Citrus sphaerocarpa Tanaka), sudachi, apple, pear, tangerine, strawberry, peach, pineapple, banana, grape,
melon and avocado and examples of cut flowers and potted plants include carnation, sweelpea, gypsophila, gerbera,

s0  rose, chrysanthemum for example spring chrysanthemum, lily, stock, statice, gentian, gladiolus, Turkish bellflower, tulip
and orchid.

There are several methods of applying the preservative of the present invention. For example, the cut face or the
whole of a plant to be freated may be immersed in, or sprayed with, the preservative itself or a solution containing this
agent. In case the present preservative is used for pre-treatment, the immersing time is preferably for 1 to 20 hrs.

85 In & range so as not to spoil effects of the above-described aclive ingredient, other known preservatives can be
added therein as necessary for use.
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Preventive effect on withering of cut carnation flower

Carnations (Dianthus caryophyilus L. cv. Coral) were cut in water to lengths of 30 cm, immediately after harvest.
The stems of the nine flowers were immersed, in 200-ml Erlenmeyer flasks respectively containing 100 m! each of a
s5  0.01 weight % aqueous cis-propenyiphosphonic acid solution (test group 1); a 0.1 weight % aqueous cis-propenyiphos-
phonic acid solution (test group 2); and tap water (control group 1). Then, they were allowed to stand at roomtemperature,

and the degree of withering was observed with the naked eye daily. The results are shown in Table 2.
(Since the resulis are affected by some conditions, such as harvesting time of plants examined before the test, the
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Example §
b Effect on prolonging the life of cut roses

Carina (Rosa hibrida L.) was employed as a cultivar of rose flower. The procedure was carried out in the same
manner as in Example 4 except for the use of a 0.01 weight % aqueous solution (test group 1), a 0.05 weight % aqueous
45 cis-propenylphosphonic acid solution (test group 2), and tap water (control group 1) and the procedure was carried out
in the same manner as in Example 3 except for the use of a commercial preservative (a vase treatment agent "Hana no
Sel” (Flower Sprite), as control group 2.
The results are shown in Fig. 8. The data in the figure indicate mean values of five cut flowers.

50 Example 6
Effect on prolonging the life of cut roses

The procedure was carried out in the same manner as in Example 3 except for the use, as a test group, of a8 0.05
55 weight % aqueous cis-propenylphosphonic acid solution (test group 1), and the uses, as control groups, of tap water
(control group 1), a 0.01 weight % aqueous phenylphosphonic acid solution (control group 2), and a 0.05 weight %
aqueous phenyiphosphonic acid solution (control 3).
The results are shown in Figs. 9 and 10. The data indicated in the figures are mean values of five cut flowers.



25 Effect on prolonging'the |ife of cut roses Roses (Rosa hibrida L. cv.

Sonia) were cut in water to | engER939964HBtm i mmedi ately after being

harvested in the bud stage. Each cut flower was put in 61 m-test tubes

respeb@mple”y containing 30 mM of a 0.01 wei ght % aqueous ci s-

propenyl phosphoni c acid sol ution (test group 1); a 0.05 weight % aqueous

ci s- pExqreenaffemenyarria o chlinflowss® ut i on (test 30 gr oup 2) or an aqueous

m xt ure solutlon of 0. 05 me ht W i S-pro e c acid and 5 wei ght
iﬁw ol

% $ucr o%’“("?’é "Bﬁ(typ AME%IBM stem

of \{th

enpl ogéha'e %ﬁd 'cac cut Tﬁ/\'gg% taken r(‘)a\l‘JytEJdofr t he
ey > il i wtewd .ﬁmaaa&m% bl tha ity
COn} abdhirbiidg ooty e e ardnd S 632 alt 1voP(b 4, e o6 7GR oScGrEn the
terlshgééqggmhma anp e 3 were neasured The above procedures were

carried out in a roomwhere the tenperature and the relative humdity were
adjusted to [err] and 70 % respectively. Results are shown in Figs. 5, 6,
and 7. The data shown in the Figs. are nean values. Exanple 5 40 Effect on
prosonging the life of cut roses Carina (Rosa hibrida L.) was enployed as a
cultivar of rose flower. The procedure was carried out in the sanme manner
as in Exanple 4 except forthe use of a 0.01 wei ght % aqueous sol ution (test
group 1), a 0.05wei ght %aqueous 45 ci s-propenyl phosphoni c acid sol ution
(test group 2), and tap water (control group 1) and the procedure was
carfied out in the sane manner as in Exanple 3 except for the use of a
comercial preservative (a vase treatnent agent "Hana no Sei" (Flower
Sprte), as control group 2. The results are shown in Fig. 8. The data in
the figure indicate nean values of five cut flowers. 50 Exanple 6 Effect
on prolonging the life of cut roses The procedure was carried out in the
same nmanner as in Exanple 3 except for the use, as a test group, of a 0.05
55 weight % aqueous ci s-propenyl phosphonic acid solution (test group 1),
and the uses, as control groups, of tap water (control group 1), a 0.01

wei ght % aqueous phenyl phosphonic acid solution (control group 2), and a
0. @ wei ght % aqueous phenyl phosphonic acid solution (control 3). The
results are shown in Figs. 9 and 10. The data indicated in the figures are
mean val ues of five cut flowers. 7 EP 0 399 644 Bl Exanpl e 7 Extended
effect on vase life of cut tulip flowers 5 Commercially avail abl e
tulips (type: pink suprene) were cut in water to lengths of 50 cm Each cut
fl ofler was put in a 61 m-test tube respectively containing 30 m each of
an aqueous m xture solution of 0.1 weight % cis-propenyl phosphoni c acid
(test group) and tap water (control group). Three cut flowers were used for
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both the test group and the control group. Thereafter all the cut flowers
were allowed to stand in the sane ERA3WEGM Blhe t enperature and the

relative nidit¥ 10 co olled at [err] and 70% respectively. The
oo o
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appear ance

s (petals, stenms, etc.)
naked eye every day. 15 20 25 30 35 40 45 50 55 8

was observed with the
EP 0 399 644 Bl The

results are shown in Table 3. 0O [eqr] 9 BP 0 399 644 B1 dains 1. Use
of a gonposition conprisingfas actyve in%ﬁedient at lleast one conpound
whi<h is an olefin of formufa (1)), of a Balt qr'esterf thereof: 5 [err]
wherein [err] is an alkyl gfoup jhaviphg #to 3 |carbon |atons or a phosphono
group, [err] is a phosphonojgroup, apd n is Ofor an ijnteger of 1 to 3, as a
harvested plant preservative. 19 2. Use accordi ng§tofcl%i m 1, wherein the
olefim of fornula (1) is prppeny|l -1 {phesphonilc adi d| 2§ butenyl phosphonic
acid, 1-butenyl phosphonic agid, {1- e1ted&|phospgq3iq actd,
1, 2-di phosphono- et hyl ene or| progen I-1,q;diph(sghonL( qgid.
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20 3. Use according to ctaim1 or 2, wherein the salt of 't

formula (1) is an alkali netal s2FR 0399 64484 accor di ng to cl QMH Ilmﬂﬂmlr“u
t he alc#ﬁli metal is sodiumor potassium 5. Use accordi ng tosany

preced 1 cl ai ms, wherein the ester of the olefin of fornula (I) is an

al kyl ester 25 6. Use according to claim5, wherein the al kyl ester is

met hyl* °e°i' wp pompesing,as acjive 'ﬂ%%"ea'é& W?ﬂ?wﬂ?w@l whichy{s an a!ﬁw@fprnwta [l ora

pre erva P8Y¥ed is a solution containing 0.001 to 5 w% of an ol efin
of orrrula (I') or a salt or ester thereof. 30 8. Use according to claim?7,
whekein the sol uti®r containB 0.1 to 2wt % of a conpound of fornula (1) or a
salt or ester thereo c89c Use according to claim7 or 8 wherein the
preservative errpl i's a¥9¢%| of propenyl phosphoni dTdcid. 35 10. Use
accerding to cl a| 9 wher ei n servatlve enpl oyed is a solution of

ci s- propenyl phosphoni ¢ aci d. Patent anspr~che 40 1. Verwendung ei ner
Zusammenset zung, die als aktive Konponente weni gstens ei ne ol efinische

Ver bi nduwhgrein R ischaralky{group having-ido redrbof ifpoms eriaphdspiiono groler Rodd arpaaspﬁmb gougs| andais

ent hal t : 0 ¢qaninteger of 1 to 3, as a pangdsted plant preservative. /v 50

wob® R, eine Alkyl-Guppe mt | bis 3 Kohl enstoffatorren oder eine

Phospifo nBngf?etq“!ﬂ" 1, yaherein theolefinef rmua{bis prapanylyl whoshonig agipl, 2rbutenyphesphenicrsidganz e
Zahl  von!"gutqgyigtiophpri acky <-peramieliosrheni aeis i cighosphono-giylepe,ersrapenst-| %tﬁal"evphornc
Vervvendu?fé’ gemAB Anspruch 1 wobei die ol efinische Verbindung mt der Fornel

(I) teﬁ?&&s?%’%%?%ﬁ‘?gms (gﬁtﬂgﬁsf}?ah%g%*ﬂrp%@@ﬂ'pgﬁéﬁyé%'@bhono et hyl en
%, A _Use acdofdhg B/ ki & wh rQﬁQQQ&?F@@I e ﬁ&,@s Verwendung gemAB Anspr uch

2, bei der das & er o I ndung nit der Fornel (1)
ein Nﬁaﬂéeaadéﬁin@id anponé of 1hd prechding clainsRvHare b 2tarof B4 olefin of formula (1) is an ally ester.
[114J 11211112 J | 11 11 4. Verwendung genmaB Anspruch 3, wobei
Al kal iemetisalabcolding to clain 5) drereinihb alkynesteBis methyl et biéitiybgtag nach oi nem der
vor st ehenden AnsprOche, wobel der Ester der ol efinischen Verbindung mt der
For mel7- (¢se acdoningtoiclaimeswhereini tiwtpresérvetive euploye iiscisalgtiog eontaitind\0.o@Irtol & wtodof amalddiiof der
Al kyl| est ferimulai(thor psaltoy pster theeeef. Et hyl ester ist. 7. Verwendung gemaB Anspruch 1,
wob¥| das verwendet e Konservi erungsmttel sine Losung enthaltend 0,001 bis

5 Gew?® aFP@t"""SPéPI”h? whereli the golulion comtaing Ot 2wi%:of sraomaRuNd f formula (B pr afelt erestera| 2

oder der ster ist. 70

9. Use according to claim 7 or 8 wherein the preservative employed is a solution of propenyl phosphonic acid.
35

10. Use according to claim 9 wherein the preservative employed is a solution of cis-propenylphosphonic acid.

Patentanspriche

40 1. Verwendung einer Zusammensetzung, die als aktive Komponente wenigstens eine olefinische Verbindung mit der
W Formel (l), ein Salz oder einen Ester davon enthait:

H H

N

I

50 wobei R4 eine Alkyl-Gruppe mit 1 bis 3 Kohlenstofiatomen oder eine Phosphono-Gruppe ist, Rz eine Phosphono-
Gruppe ist und n 0 oder eine ganze Zahl von 1 bis 3 ist als Konservierungsmittel fir geerntete Pflanzen.
2. Verwendung gema8 Anspruch 1 wobei die olefinische Verbindung mit der Formel (I) Propenyl- 1-phosphonsé&ure,
2-Butenyiphosphonséure, 1-Butenylphosphonsaure, 1-Pentenylphosphonsaure, 1 ,2-Diphosphono-ethylen oder
55 Propenyl-1,3-diphosphonséure ist.

3. Verwendung gemas Anspruch 1 oder 2, bei der das Salz der olefinischen Verbindung mit der Formel (I) ein Alkali-
metalisalz ist.

10



8. Verwendung gemaB Anspruch 7, wobel die Losung 0,1 bis 2

Ver bi ndung mitder Fornol (1) oderdeﬁl’eﬂﬁmmodor Ester ent ﬁﬁmnﬁm“ﬁ““ll“l“l
Ver wendung gemaB Ansgruch 7 oder 8, wobei das ve

Konser v AerVemgadung ges12B Anspacih, wekerApe Akaiptiialr &‘H‘r"@e’Ki'!S‘m'St Losung |st

Ver wendung gemaB Anspruch 9, wobel des verwendete Konservi smtt
Losung WorVepyendung pacte inamsiecyostehandandnepriche, wobel derfsierdprolefinizchen @H’g‘d g il g’ﬁﬁ
d' une conﬂaﬂ‘t"lkﬂ?ﬁ%ﬁﬁmrenant comre ingr6dient actif au noins un corrposG qU|

eSt.- e 69' \];l y un&i genlta ALs%FugIlljé %otgel gei' Algﬁjestserem Iﬁﬁzy‘ ?&é@hger |st25

H \_ (CH) n-R2

30 ob R, &g &ngs&ﬁa%a{&ém m&v&g%&m&m&m&ﬁm&aﬁmg Sithalidhd 6OOLLRS
phOSphono,G (n)meﬁaaren%aeuu&&rMF.e entier de 1 a
3, Lot ant quo conservat eur de llantes ceuillies. 35 2. Uilisation selon
la reve%d' Yeien@lg denfa AhspRLIFY, wauandii%éuﬁgmﬁuﬁ Chelw) 9% @ifiér Virbiaduhgiiit der Foptisng)lodek deren

- phosphoni %wdrgggleﬁﬁa? but enyl - phosphoni que, |'acide 1

- but enyl phosphoni que, |1'acide 1 -pent6nyl phosphoni que, le

1, 24di pleo sysneendung iémai Amspruch 7 dder&orobiel dasverwéuiste Kahservier@hgsnilftehéineronenyipbasehonsgure-
Utilisatfowssglisbn | a revendication 1 ou 2, ob le sel de |'ol 6fine de
formule (1) est un sel de netal alcalin. 40 A. Uilisation selon |a

revendi di@t Vepwendung gemas Angprush 9. avobsiggs yeruendetp Konsesyigrungsitiel pige Lﬁfﬁ"&%&“l"ﬁ'@"ﬂ“’"’hw
Utilisatiophos@pgist r une quel conque des revendi cations precedentes 0O | ' ester
de | ol efine de forrrule (I') est un ester alkylique. 45 6. Utilisation selon

la reffe PS5 ob o' ester alkylique est |'ester nethylique ou |'ester
Atylique th BmfROQF et e e do
o S A g S g
formule (1 ou%n ou ester 50 8. Utilisation selonlarevendlcat|0n7

ou | a,sol ution contlent P 1 2%gn poids d'un conpose Pg formule (1) ou
son sel ou ester. 9. Ui I\:atlozfsel on |la revendi catloh ou 8 oble
conservataur enpl oye esteﬁ)n@ §ol uti on daci de propenyl phosphoni que. 55 10.
Utilisation selon |a reveidi catl 9.0b_| e conservateur enpl oye est une
solution d' acde cis- propipnyl phozgﬁgn?qug‘z 11

30

ol Ry est un groupe alkyle ayant 1 & 3 atomes de carbone ou un groupe phosphono, Rz est un groupe phosphono
et n est 0 ou un nombre entier de 1 a 3, en tant que conservateur de plantes ceuillies.

35 2. Utilisation selon la revendication 1 ol I'oléfine de formule (1) est I'acide propényl-1-phosphonique, F'acide 2-butényl-
phosphonique, I'acide 1-butényiphosphonique, I'acide 1-penténylphosphonique, le 1,2-diphosphono-éthyléne ou
I'acide propényl-1-1,3-diphosphonique.
3. Utilisation selon la revendication 1 ou 2, ol1 le sel de I'cléfine de formule (I} est un sel de métal alcalin.

k/ 4. Utilisation selon la revendication 3 ol1 le métal alcalin est le sodium ou le potassium.

5. Utilisation selon l'une quelconque des revendications précédentes ol I'ester de l'oléfine de formule (I) est un ester
alkylique.

6. Utilisation selon la revendication 5 ol 'ester alkylique est l'ester méthylique ou I'ester éthylique.
7. Utilisation selon la revendication 1 oli le conservateur employé est une solution contenant 0,001 & 5% en poids
d'une oléfine de formule (1) ou son sel ou ester.
50 .
8. Utilisation selon la revendication 7 ou la solution contient 0,1 & 2% en poids d'un composé de formule (1) ou son sel
ou ester.
9. Utilisationselon larevendication 7ou8, oule donservateur employé estune solution d'acide propényl phosphonique.

10. Utilisation selon la revendication 9 oii le conservateur employé est une solution d'acide cis-propényiphosphonique.

1



