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This invention is related to controlled release formulations of volatile antimicrobial compounds against
pathogens affecting meats, plants, or plant parts or dairy products. Provided are delivery systems in the form
of coatings or films, where controlled release of their volatile components in vapor form is triggered by high
relative humidity. The volatile component may include, for example volatile antimicrobial liquids including

low molecular weight alcohols and/or aldehydes, 1-methylcyclopropene, and/or other volatile fungicides.
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This invention is related to controlled release formulations of volatile
‘ antimicrobial compounds against pathogens affecting meats, plants, or
plant parts or dairy products. Provided are delivery systems in the form
of coatings or films, where controlled release of their volatile components
in vapor form is triggered by high relative humidity. The volatile
component may include, for example volatile antimicrobial liquids
including low molecular weight alcohols and/or aldehydes,

1-methylcyclopropene, and/or other volatile fungicides.
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=5 (ERGCOTZLEYIEIL

EEEY) HAZE IR R | (RAEEY @R E
HAE)% (EE%)

1-CE 75.0% 18.8%

R2-THEEE | 71.9% 18.0%

AR 68.7% 17.2%

[0095] /@2 1-CEF - KA -2-CHE  BUBREIKRETZ
B RN - —196 8RN M BB B ZPETH # Y]
T - BEEHPETXRYLE RRER—EEBAZ —ER
MARRK » UEARGRC RSB EEEE - RH
DB EBIRE HMBENR—20ZFGC/MRA - &05.0%
Z DK > HITENFE S L/ » BN A VI HHR A i fe
BB BE Nk - BB 10/)8 k{5 TE & 22 i B2 7k A 2
iy o K& > — M ZHKLEHEHSEREFHNRGCCER
A - EEYMZ ERFRFEREDERGCMIRNZDIZKHEE
MREZEECEDHRLEMEEZED10VNGFEHR)E
A BEZHEELMZGCHIEERE Y “BRAZI-C
B RI-2-CHEE - SR BIARED & IR B 2 1 IE il AR {F LL B
LT -

[0096] & REETRINEKS - HAL-CEE « X\-2-CAE
KRERIARB BUAARRURNEZEZBBERIERELE &
REHREZARIBROSEENDIEEYN R RE R®HEA
HWESRE R Ei > TEHBEBFELHLUPVOHR EZHM S
e EIHAERERE -
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%6, R-2-T B IBKE /2

et B A A 5 IB/95%RHZ GC | HER 22 A 2 R 3% -2-

ANEPIZ % BB RO | 2SI (ppm)
0.17 350.60
0.70 589.45
1.25 1266.50
1.78 2036.63
2.33 3484.15
2.87 4541.25
3.42 6173.40
4.52 ' 7357.28
17.77 6742.25

[0097] e 3\.-2-C /G BE BB BRI A By B B @ B B TR A %
247+ —#913.6 A5 &M B IR BB ZPETH #:2
FYIT - BIEEPET HYIFIEE > A% EN—BEABAZ
—ERNARE  DMEARGRZFELCBENIEEDESE -
—HA—REREE ZGC/ME » 20EF - FEHEAM—AE
TIEMEYZ /N BB R /M - 1295 %RERM - Ha
H $70.2050 2 81 71 HE BR #7 (KNO3) I W > B v N B fE & 8
KNO;#fFF8EA0 - RE/MANZ RETHZIFRB(ED2
INEE)ER  BIERMISINEGC/NE » B SLBNE H /N - 1A
EEVEZBRENFREHER  —HZHERRERTE
HEBREREGCERR - X EMACBREREDLFE—
FHO0SEF M -2- T 4% B U B AR BR o2 /N Y AR
GCipz e T 15 B TR A 22 ] 2 GO I E R LB T 41 % - b %5
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HEVRERCEMEZARBUHAUAERESZERLZ

BRI O TH # 22 iE J2 2 ({8 1 £ 8685 K 145 ppm(V/V)) -

[0098] [ 3\-2-C /R B < AE RARBAR IR R 6 - BREIKED
ZERBBETRRT- HBBRUELHEE KA -2-CHE K&
BURER R TR R BE 1R 9S Y%A ¥R B I VS b & W IR E

BN GC/NMNIWZRTERZEHMAMNE -

®7 RWEIKRE BB /12

BERF BR AR /95 %RHIZ GC | TRERZ2 R4 Py 2 A BUA
MEPZ SRR CINE) | B (ppm)

0.62 76.17

1.2 81.90

1.75 80.20

3.52 82.55

23.75 89.52
[Rraaeia ]

()
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10.

EEnPi——j*aEU ;

 —HEERENEHACRREELZIME B85

(a)— S HIED - K
(b)—FEREEMED  HRSEREAESEIE RS -
MFEREIZMHE o ZESEEODESRIGE -

L MEEREIZME > IR SEED TR EMER

Bein ~ B KRZZEE -

MEERELIZME - Ef > ZEBEEDES —EL
R

MFERELZME > Ho o ZEREEDEE —ERNE
i

MFERHEIZHHE > Hp > ZERUEEDIEE AR
RR0°CZ MRS EE -

L MEKRELZME > Hd o EZEENEE —#E# T

tEMR —EBZECEYE-— S TFERERC— S THE
R

MEHERIETZME > Hoh > ZEBUHCEVESI-FE
BW M (1-MCP) -

MFERIELZMAE  Ho o ZEREEGIMER30%4E
HIRERES FRBER  BIET5%E100% 2 HE IR E
RER TR -

mEEKREIZME  Eb > ZEZHEEBEE—HEL
&Y HEHTURE THIFMEREBCERE EEB
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(Achillea spp.) ~ & & B (Amomum spp.) ~ % 7t B
(Asteraceae spp.) ~ B B &5 JB (Borago spp.) ~ B L B
(Brassica spp.) ~ #f [ K B (Bulnesia spp.) ~ BB B
(Calamus spp.) ~ | %k JB (Camellia spp.) ~ & /K & B
(Cananga spp.) ~ E W B(Capsicum spp.) ~ REAB (Cassia
spp.) ~ BB (Cedrus spp.) ~ & ¥ B (Chamaecyparis
spp.) ~ &8 E B (Chrysopogon spp.) ~ 1& B (Cinnamomum
spp.)~ B & B (Citrus spp.) ~ 5% B (Coriandrum spp.) ~
1 /B (Cupressus spp.) ~ BH B (Curcuma spp.) ~ TF B
(Cymbopogon spp.) ~ 217 [B(Dianthus spp.) - EEME B
(Dipterocarpus spp.) ~ /NS 54 B (Elettaria spp.) ~ ¥kl B
(Eucalyptus spp.) ~ 15 JB (Forniculum spp.) ~ % B
(Gaultheria spp.) ~ R % B (Geranium spp.) ~ K5 B
(Glycine spp.) ~ ## JB (Gossypium spp.) ~ & B B (Iris
spp.) ~ KB (Jasminear spp.) « [EITH B (Juniperus spp.) ~
BERE B (Lavandula spp.) ~ G5B (Linum spp.) ~ B E
B (Lippia spp.) ~ KRE T B (Litsea spp.) ~ BT & B
(Melaleuca spp.) - T i /B (Mentha spp.) ~ N E B
(Myristica spp.) ~ #& ¥ & (Ocimum spp.) ~ R R E B
(Ornothera spp.) ~ % i 17j J§ (Origanum spp.) ~ &R
(Pimenta spp.) ~ =+ B (Pimpinella spp.) ~ T2 B (Pinus
spp.) ~ BAMUB (Piper spp.) ~ R ESEE B (Pogostemon spp.)
ES i B8 (Ricinus spp.) ~ 7B (Rosa spp.) ~ REFTB
(Rosmarinus spp.) ~ B B 5 B (Salvia spp.) ~ & B
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11.

12.

13.

14.

15.

16.

17.

1

(o]

(Santalum spp.) ~ 225 B (Sassafras spp.) ~ B IEB (Secale
spp.) ~ BB (Sesamum spp.) ~ TR T KRB (Simmondsia
spp.) ~ 1 BB (Syringa spp.) ~ TG kB (Syzygium spp.) ~ &
# B (Thuja spp.) ~ B E& B (Thymus spp.) - HEEB
(Trigonella spp.) ~ HE B (Vanilla spp.) - EBERB(Zea
spp.) ~ BB (Zingiber spp.) » RILFLZMBE
—ERARREOFEREINMEZ HE B8
(Q)EZEZHEHEBIBN—E SR D < — KB’
SERYE  LEE—REY

OB ZEEMREEN—BEMR L &
COTZESWEL  URZBEMHLELE—8F -
MEFERENZHE B ZEERENEaRIEE-
MEERFEINLZ TS E - ZEESBED LS8
R BYH B RE&SIK > WRZTE -
MEREINZHE  Hi o ZEFHEDEE —RE®
&Yy -
MEKRENZHE &
YA e
FERBENZAE > o ZEREHEDEENR40TC
EA300°C Z FIHY Bk -

MEKENZHE B ZEZEEGES —HEEN%
hEM—HEBEMEVE - TFRERC—5T&
&Y -

MEAKREVZHE B ZEZHECEVEII-FE

|

 REBREEDE S —HEENS
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20.

21.

22.

23.

B (1-MCP) -

MEFEKEIZHE & - ZEREEGRER30%E
HREREE LRER HEET5%EE100%H 2 AHERE
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&Y EREEE TIIMERERZIERE  BE
B EAB-FEE - REER E5E - ERAE -
EHB-IUERE - TAEE W8 REBE -SNE -
REE <RBER BB RHEE <E8 mE-
EER TF8 BB EEEE - N=EEB - %8
B BEBR OXRB RKZZB - ATEBE- -HB EBRE
BRAIE - HEE - BRER NS REER
AXEFB BTER HAB WNEEB BYEB- B
RER BTHEAER TWHE EHFEB 0B - S8 -
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TE Z8E EXE ANE FREAE -TEE
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BEB BB REEZHESG -
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ME
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MEFERENCHE B ZERSWEANNS004
50,000 EHZ ERIFEE -
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28.
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32.

33.

34.

—RERAREMNFRE MR FiE > 25
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R SRIA2S 2 Tk H A RIRIR — N HR20°C EE120
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MEERIBEZFHE B ZEEEENEEROHE -
EERIE242 % B ZEEBEIEG TS 8#
B B REEIK > R ZE -
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&y -

WMEERIE24 2% B ZESHAMEE —ERE
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NEFERIE24 G Hep o BER AR EE — N 1R40
CE2300°C < FEIRY W2 -

MEERIH24 2T Hh o ZEFEECEE —ERE
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NFERIE32C T Hp o ZEFEAEYESI-FE
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35.

36.

37.

38.

39.

HREREE ERER BIETS%E100%H Z FHE R E
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48.
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