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(57)  A  method  for  preserving  fresh  cut  flowers  or  plant  cuttings,  which  entails  : 
a)  subjecting  said  fresh  cut  flowers  or  plant  cuttings  to  a  gas  mixture  containing  about  80%  to  about 

98%  N20,  about  2%  to  about  20%  02,  with  the  remainder  being  N2  under  refrigeration,  and 
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80%  N20,  and  a  minimum  of  about  20%  02,  with  the  remainder  being  N2  ;  or  subjecting  said  fresh  cut 
flowers  or  plant  cuttings  to  air  at  a  temperature  in  the  range  of  about  0°C  to  temperature. 
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BACKROUND  OF  THE  INVENTION 

Field  of  Use 

5  The  present  invention  relates  to  a  method  for  preserving  fresh  cut  flowers  or  plant  cuttings. 

Description  of  the  Background 

It  has  been  known  for  a  number  of  years  that  horticultural  products,  including  flowers,  fruit  and  vegetables 
w  in  a  controlled  atmosphere,  are  sensitive  to  the  temperature,  concentration  of  carbon  dioxide  and  oxygen  gases 

and  humidity  in  spaces  where  these  materials  are  stored.  Hence,  conventional  methods  for  preserving  horticul- 
tural  products  have  involved  the  regulation  of  these  factors.  For  example,  British  patent  1,255,700  describes 
a  method  of  preserving  horticultural  products  wherein  the  products  are  stored  in  an  enclosed  space  containing 
an  artificial  atmosphere  which  is  contained  inside  a  cold  chamber  to  effect  indirect  refrigeration  of  the  products. 

15  The  method  of  this  patent  also  entails  the  circulation  of  an  artificial  atmosphere  within  the  contained  space,  the 
composition,  humidity  and  temperature  of  which  is  controlled  externally. 

Although  some  success  has  been  attained  with  this  method,  in  general,  the  use  of  refrigeration  for  the  pre- 
servation  of  horticultural  products  either  in  transportation  or  in  storage  is  quite  expensive,  and,  thus,  undesir- 
able. 

20  More  recently,  gas  packaging  has  been  used  to  extend  the  shelf-life  of  fresh  food  products.  While  gas  pack- 
aging  techniques  have  been  used  in  an  attempt  to  extend  the  shelf-life  of  other  products  such  as  cut  flowers 
or  plant  cuttings,  it  is  found  that  the  results  obtained  thereby  are  inadequate. 

In  gas  packaging,  gases  such  as  carbon  dioxide  or  sulfur  dioxide  are  used  in  the  effort  to  preserve  fresh 
cut  flowers  or  plant  cuttings.  Unfortunately,  the  tolerance  of  flowers  or  plant  cuttings  to  elevated  partial  press- 

25  ures  of  these  gases  is  quite  low. 
It  is  known  that  by  lowering  the  concentration  of  oxygen,  a  longer  survival  of  plant  material  can  be  effected 

due  to  the  reduction  in  respiration  rate.  Hence,  by  exposing  fresh  cut  flowers  or  plant  cuttings  to  carbon  dioxide 
or  sulfur  dioxide  a  minor  shelf-life  extension  is  obtained  in  some  cases,  however,  in  most  cases,  little  preser- 
vation  effect  is  obtained  as  the  vegetal  deterioration  is  initiated  and  activated  by  the  production  and  release  of 

30  ethylene  in  the  plant  tissues. 
When  fresh  cut  flowers  or  plant  cuttings  are  exposed  to  ethylene,  initially  the  vegetal  material  changes  color 

by  yellowing  of  the  leaves  or  petals.  Thereafter,  the  vegetal  material  acquires  a  burned  appearance,  where- 
inafter  ultimate  necrosis  of  the  vegetal  material  occurs.  At  present,  no  gas  or  gas  mixture  or  gas  technique  has 
demonstrated  an  ability  to  reduce  or  control  the  production  of  ethylene  and  its  effects  on  plant  material.  Hence, 

35  producers  of  fresh  cut  flowers  or  plant  cuttings  have  relied  primarily  on  temperature  control  or  ethylene  scaven- 
gers  to  avoid  the  build-up  of  ethylene  within  packages  containing  the  plant  material.  Although  it  is  possible  to 
decrease  the  production  rate  of  ethylene  by  decreasing  the  temperature,  ethylene  production  by  the  vegetal 
material  is  not  entirely  suppressed.  Moreover,  when  the  plant  material  is  subjected  to  an  unexpected  increase 
in  temperature,  ethylene  production  rapidly  resumes  and  irreversible  damage  to  the  appearance  of  the  plant 

40  material  is  observed. 
Although  chemical  scavengers  are  effective  in  absorbing  ethylene  released  by  plants  in  their  packages, 

such  scavengers  do  not  have  any  effect  on  biochemical  ethylene  production  at  the  cellular  level.  Hence, 
ethylene  scavengers  are  only  useful  to  limit  the  reabsorption  of  ethylene  by  the  non-ethylene  producing  portion 
of  the  vegetal  material. 

45  Hence,  a  need  continues  to  exist  for  a  means  by  which  the  biochemical  production  of  ethylene,  itself,  may 
be  decreased,  in  order  to  improve  the  shelf-life  and  color  of  fresh  cut  flowers  or  plant  cuttings. 

SUMMARY  OF  THE  INVENTION 

so  Accordingly,  it  is  an  object  of  the  present  invention  to  provide  a  method  for  the  preservation  of  fresh  cut 
flowers  or  plant  cuttings,  whereby  the  biochemical  production  of  ethylene  is  decreased. 

It  is  also  an  object  of  the  present  invention  to  provide  a  particular  gas  mixture  which  may  be  used  to  preserve 
fresh  cut  flowers  or  plant  cuttings,  by  decreasing  the  biochemical  production  of  ethylene. 

These  objects  and  others  which  will  be  described  hereinbelow,  are  provided  by  a  process  for  preserving 
55  fresh  cut  flowers  or  plant  cuttings,  which  entails: 

a)  subjecting  fresh  cut  flowers  or  plant  cuttings  to  a  gas  mixture  containing  N20  in  a  minimum  concentration 
of  about  80%  and  a  maximum  concentration  of  about  98%,  and  02  in  a  minimum  concentration  of  about 
2%  and  a  maximum  concentration  of  about  20%,  with  the  remainder  being  N2,  under  refrigeration;  and  then 
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b)  subjecting  said  fresh  cut  flowers  or  plant  cuttings  to  an  atmosphere  containing  a  gas  mixture  having  a 
minimum  of  about  20%  02,  about  50  to  80%  N20,  with  the  remainder  being  N2  at  a  temperature  in  the  range 
of  about  0  to  8°C;  or  to  air  at  a  temperature  of  from  0°C  to  ambient  temperature. 

5  DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

In  accordance  with  the  present  invention,  a  method  is  provided  for  the  preservation  of  fresh  cut  flowers  or 
plant  cuttings,  thereby  improving  the  shelf-life  and  the  color  of  fresh  cut  flowers  or  plant  cuttings. 

The  present  invention  provides  a  multistep  approach  utilizing  a  first  phase  which  entails  introducing  a  gas 
w  mixture  containing  N20  in  a  minimum  concentration  of  about  80%  and  a  maximum  concentration  of  about  98%. 

Also  present  are  02  in  a  minimum  concentration  of  about  2%  and  a  maximum  concentration  of  about  20%,  the 
remainder  being  N2.  The  plant  material  is  maintained  in  the  presence  of  this  atmosphere  under  refrigeration 
for  a  maximum  of  about  24  hours. 

By  "refrigeration"  is  generally  meant  below  ambient  temperature  or  less  than  about  10°C.  It  is  preferred, 
15  however,  that  this  temperature  be  less  than  8°C.  It  is  most  preferred  that  this  temperature  be  in  the  range  of 

about  0°C  to  about  5°C. 
Thereafter,  the  fresh  cut  flowers  or  plant  cuttings  are  subjected  to  an  atmosphere  containing  a  gas  mixture 

having  a  minimum  of  about  20%  02,  and  about  50  to  80%  N20,  with  the  remainder  being  N2  at  a  temperature 
in  the  range  of  about  0°C  to  about  8°C. 

20  Alternatively,  as  a  second  step,  the  fresh  cut  flowers  or  plant  cuttings  may  be  subjected  to  air  at  a  tem- 
perature  of  about  0°C  to  up  to  ambient  temperature.  In  accordance  with  this  option,  it  is  preferred  that  the 
ambient  air  not  be  above  a  temperature  of  about  20°C. 

In  accordance  with  the  present  invention,  the  above-recited  second  step  conditions  are  maintained  for  the 
entire  residual  shelf-life  of  the  plant  material.  Quite  surprisingly,  it  has  been  discovered  that  this  multistep  pro- 

25  cedure  decreases  or  ceases  the  biochemical  production  of  ethylene  during  the  first  step  of  the  process. 
Although  this  effect  remains  for  a  limited  period  of  time,  it  is  sufficiently  long  enough  to  allow,  in  the  second 
step,  the  reintroduction  of  02  in  partial  pressures  equivalent  to  that  of  air.  Thus,  a  normal  respiration  rate  of  the 
plant  material  is  reinstated  for  the  remainder  of  the  product  shelf-life  without  massive  accumulations  of  ethylene. 

To  be  used  in  accordance  with  the  present  method  are  the  following  specific  gas  mixtures.  In  the  first  step, 
30  a  gas  mixture  is  used  containing  N20  in  a  minimum  concentration  of  about  80%  and  a  maximum  concentration 

of  about  98%.  The  complementing  gases  are  02,  which  is  present  in  a  minimum  concentration  of  about  2%, 
and  a  maximum  concentration  of  about  20%,  with  the  remainder  being  N2.  Thereafter,  in  the  second  step,  a 
gas  atmosphere  containing  a  mixture  having  a  minimum  of  about  20%  of  02,  and  about  50  to  about  80%  of 
N20,  with  the  remainder  being  N2  is  used  at  a  temperature  of  about  0°  to  8°C.  Alternatively,  in  the  second  step, 

35  as  noted  above,  air  may  be  used  at  a  temperature  of  about  0°C  to  ambient  temperature. 
The  present  invention  is  distinctive  and  advantageous  as  a  multistep  process  in  which  the  parameters  of 

each  stage  are  well  defined  according  to  gas  compositions  and  process  parameters.  Second,  and  quite  sur- 
prisingly,  in  accordance  with  the  present  invention  it  has  been  discovered  that  N20  slows  down  or  ceases  the 
biochemical  production  of  ethylene  by  plant  material.  Third,  the  contact  of  an  elevated  partial  pressure  of  N20 

40  with  the  vegetal  material  is  limited  in  time  and  applies  to  only  the  first  step  of  the  process.  Fourth,  a  minimum 
of  about  20%  02  must  be  applied  to  the  packaged  material  during  the  second  phase  of  the  process  so  the  pro- 
duct  shelf-life  limit  is  obtained. 

The  present  process  and  gas  mixtures  may  be  used  as  a  gas  packaging  technique  or  may  also  be  used 
in  conjunction  with  conventional  controlled  environment  storage  apparati.  Also,  any  conventional  oxygen  per- 

45  meable  or  oxygen  impermeable  bags  may  be  used  in  gas  packaging  the  vegetal  material  in  accordance  with 
the  present  invention. 

In  accordance  with  the  present  invention,  the  term  "oxygen  permeable"  is  generally  meant  to  refer  to  mate- 
rials,  such  as  films  or  bags,  for  example,  which  have  permeabilities  to  oxygen  of  about  75  to  200  cm3/m2/day 
at  4°C.  The  term  "oxygen  impermeable"  is  generally  meant  to  refer  to  such  materials  having  permeabilities  to 

so  oxygen  of  only  about  5  to  1  0  cm3/m2/day  at  4°C. 
Membranes  satisfying  the  above  requirements  are  well  known  to  those  skilled  in  the  art.  For  example,  see 

The  Polymer  Handbook,  by  J.  Brandrup  and  E.  H.  Immerguf,  Wiley  (Third  Edition,  1989),  in  particular,  pp.  435- 
449  on  "Permeability  and  Diffusion  Data". 

In  the  present  specification,  the  term  "barrier  membrane",  "barrierfilm"  or  "barrier  bag"  refers  to  an  oxygen 
55  impermeable  membrane,  film  or  bag,  respectively,  as  defined  above. 

The  present  invention  will  now  be  further  described  by  reference  to  certain  examples  which  are  provided 
solely  for  purposes  of  illustration  and  are  not  intended  to  be  limitative. 
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Example  1 

15  cm  long  geranium  cuttings  are  separated  from  the  parent  plant.  Bags  made  of  an  oxygen  barrier  film 
containing  20  fresh  cuttings  are  flushed  with  a  modified  atmosphere.  Some  bags  are  vacuum  flushed. 

Another  batch  of  cuttings  is  placed  in  perforated  bags. 
Another  batch  of  cuttings  is  placed  in  perforated  bags  along  with  an  ethylene  scavenger. 
All  bags  are  then  subjected  to  the  same  time/temperature  process.  Bags  containing  a  modified  atmosphere 

are  punched  several  times  with  a  needle  at  the  end  of  the  first  phase  and  then  exposed  to  second  phase  tem- 
perature.  Vacuum  bags  are  never  perforated. 

The  results  obtained  are  summarized  in  the  following  table: 

' ^ ^ - - ^ r e a t m e i i t   24b  at  4°C,  perforation  of  24h  at  4°C,  perforation  of 
bag  ^ ^ ^ - ^   the  bag  then  72h  at  25°C  the  bag  then  72h  at  4°  C 

80%  N20  /20%  very  little  chlorosis  no  chlorosis  or  nec ros i s  

02  in  02  barrier   deep  green  leafs  deep  green  leafs 
b a g s  

vacuum  in  Oj  dead  prior  sticking  dead  prior  s t ick ing  
barrier  b a g s  

perforated  bags  1/3  dead  and  chlorosis  1/4  nec ros i s  
pale  to  medium  green  leafs  pale  to  medium  green  leafs 

ethylene  1/4  necrosis,  little  chlorosis  little  chlorosis  or  n e c r o s i s  
scavenger  in  medium  green  leafs  medium  green  leafs 
perforated  b a g s  

Example  2 

Geranium  cuttings  are  subjected  to  an  identical  test  procedure  except  that  the  02  barrier  film  is  replaced 
by  a  02  permeable  barrier  film  for  the  modified  atmosphere  packaged  samples.  The  02  permeation  rate  of  the 
film  material  is  16,000  cc/m2  per  24  hours. 

No  bag  perforation  is  performed  after  the  first  24  hours  of  treatment  in  the  case  of  the  modified  atmosphere 
packaged  cuttings. 

The  results  obtained  are  summarized  below: 

f  -"-  —  t r e a t m e n t   24h  at  4°C  then  72h  at  120  hours  at  4°C 
bag  ^   —   25°C 

98%  NaO/2%  Oa  Little  or  no  bum  no  chlorosis  or  n e c r o s i s  
medium  to  deep  green  deep  green  leafe  1 

perforated  bags  L/3  dead  and  chlorosis  1/2  d e a d  
pale  to  medium  green  pale-green  leafs  
leafs 

ethylene  1/4  necrosis,  little  1/8  n e c r o s i s  
scavengers   in  chlorosis  pale  to  medium  g r e e n  
perforated  bags  pale  to  medium  green  leafs  

leafs  
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Example  3 

25  cm  long  cut  red  or  yellow  roses  are  plunged  into  water  which  is  maintained  at  a  temperature  of  between 
37  and  43°C.The  water  is  acidified  to  a  pH  of  3.5  with  citric  acid.  The  roses  are  maintained  in  these  conditions 
for  between  12  and  24  hours.  The  roses  are  then  packaged  in  groups  of  5  in  an  02  barrier  bag  containing  a 
mixture  of  80%  N20  and  20%  02.  A  control  is  packaged  under  air.  The  temperature  is  maintained  at  34°F 
throughout  the  test.  After  32  weeks,  bags  are  punctured  with  4  needle  size  holes. 

The  results  obtained  are  described  in  the  following  Table. 
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In  the  case  of  respiring  flowers,  for  example  roses,  it  is  known  that  elevated  partial  pressures  of  C02  can 
have  a  considerable  effect  upon  the  respiration  rate  of  the  flowers.  For  example,  a  low  partial  pressure  of  C02, 
such  as  5%  in  combination  with  refrigerated  conditions,  can  decrease  the  respiration  rate  of  these  flowers  by 
a  factor  of  2  to  3.  However,  at  higher  C02  concentration,  C02  becomes  an  adverse  factor  in  the  preservation 

5  process. 
At  concentrations  above  10  to  15%,  flowers  are  injured  and  such  symptoms  of  C02  injury  as  browning  of 

petal  edges,  changed  in  flower  color,  discoloration  of  petal  veins  and  failure  of  buds  to  open  are  observed. 
Unfortunately,  storage  temperatures  of  about  32°F  range  accentuate  the  injurious  effect  of  C02.  However,  the 
present  invention  also  provides  a  process  by  which  these  problems  can  be  prevented. 

w  In  general,  fresh  cut  flowers  are  placed  in  a  bunch  in  a  pouch  made  of  barrier  material  and  flushed  with  a 
gas  mixture  which  is  about  80%  N2O/20%  02.  Then,  small  packages  containing  a  small  amount  of  lime,  gen- 
erally  not  more  than  about  50  g.,  are  placed  in  pouches  containing  the  flower.  These  packages  are  made  with 
a  C02  permeable  film  material  having  a  C02  permeability  determined  so  that  the  C02  produced  from  the  res- 
piration  of  the  flowers  will  be  in  part  absorbed  by  the  lime. 

15  It  is  more  preferred  that  about  1  0  grams  of  lime  per  flower  is  used  per  package.  It  is  even  more  preferred, 
however,  if  between  about  2  and  5  grams  of  lime  per  flower  is  used  per  package. 

By  the  above  term  "C02  permeable"  film  material  is  meant  a  film  material  having  a  permeability  to  C02  which 
is  about  75  to  200  cm3/m2/day  at  4°C.  By  contrast,  the  term  "C02  impermeable"  film  material  would  mean  a 
permeability  to  C02  which  is  only  about  5  to  10  cm3/m2/day  at  4°C. 

20  Further,  as  noted  above,  packages  containing  the  cut  flowers  and  lime  bags  are  then  placed  in  a  refriger- 
ated  storage  room.  Generally,  a  temperature  of  between  about  32  and  36°F  may  be  used.  However,  it  is  pre- 
ferred  to  use  a  temperature  of  about  32°F. 

Packages  containing  the  cut  flowers  and  lime  bags  are  then  placed  in  a  refrigerated  storage  room. 
As  the  cut  flowers  respire,  02  is  gradually  depleted  and  C02  is  produced.  N20  protects  the  flowers  against 

25  bacteriological  and  fungal  development.  The  C02  produced  permeates  through  the  lime  pouch  and  is  absorbed 
by  the  lime.  As  the  permeation  rate  of  C02  is  less  than  the  production  rate,  C02  begins  to  accumulate  in  the 
package.  This  accumulation  leads  to  a  decrease  in  respiration  rate  for  the  flower  and,  thus,  to  a  decrease  in 
C02  production. 

By  selecting  the  proper  parameters,  equilibrium  between  the  C02  production  rate  and  the  C02/permeation- 
30  absorption  rate  by  the  lime  is  reached.  An  artificially  C02  controlled  atmosphere  is,  therefore,  generated 

whereby  a  concentration  of  5%  of  C02  can  be  maintained  throughout  the  shelf-life  of  the  flowers. 
After  about  one  month  in  storage,  the  cut  flowers  are  removed  from  the  packages.  Stems  are  cut  and  placed 

in  a  citric  acid  solution  having  a  pH  of  about  3.5  at  a  slightly  elevated  temperature  overnight. 
By  using  the  above-described  procedure,  an  additional  7  days  or  so  of  shelf-life  may  be  obtained.  The 

35  above  procedure  will  now  be  illustrated  by  an  example  which  is  provided  solely  for  illustration  and  is  not  intended 
to  be  limitative. 

Example  4 

40  Fresh  cut  roses  are  placed  in  bunches  of  1  0  or  more  flowers  in  a  pouch  made  of  barrier  material  and  flushed 
with  a  80%  N2O/20%  02  gas  mixture. 

Small  packages  containing  between  about  10  and  50  g.  of  lime  are  placed  in  pouches  containing  the  roses. 
The  packages  are  made  with  a  C02  permeable  film  material  having  a  C02  permeable  determined  so  that  the 
C02  produced  from  the  respiration  of  the  roses  is,  in  part,  absorbed  by  the  lime. 

45  The  packages  containing  the  roses  and  lime  bags  are  then  placed  in  a  refrigerated  storage  room. 
After  40  days  of  storage,  the  roses  are  taken  out  of  the  packages.  Stems  are  cut  and  placed  in  a  40°C 

aqueous  citric  acid  solution  of  pH  3.5  overnight.  Seven  days  of  additional  shelf-life  are  thereby  obtained. 
Although  the  refrigerated  storage  period  utilized  in  the  above  Example  is  40  days,  storage  periods  of  as 

little  as  one  day  may  be  used.  Generally,  however,  refrigerated  storage  periods  of  longer  than  one  day  are  used. 
so  For  example,  a  refrigerated  storage  period  of  several  days,  one  week,  two  weeks,  three  weeks  or  one  month 

may  be  used.  If  desired,  refrigerated  storage  periods  of  longer  than  one  month  may  be  used. 
The  procedure  described  above,  immediately  preceding  Example  4,  is  effective  for  any  type  of  respiring 

flowers.  The  previously  described  procedure  is  effective  for  geranium  cuttings.  It  appears  that  the  first  described 
procedure  is  better  for  geranium  cuttings  due  to  the  enhanced  production  of  ethylene  by  geraniums.  Thus,  the 

55  first  described  procedure  may  be  most  advantageously  used  with  flowers  which  are  high  producers  of  ethylene. 
The  processes  of  the  present  invention  may  be  advantageously  practiced  by  generating  a  continuous  gas 

flow  of  the  appropriate  gas  mixture  constituent  concentrations  through  a  gastight  container  or  using  an  oxygen 
permeable  container  material. 

7 
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Having  described  the  present  invention,  it  will  now  be  apparent  to  one  of  ordinary  skill  in  the  art  that  many 
changes  and  modifications  can  be  made  to  the  above-described  embodiments  without  departing  from  the  spirit 
and  the  scope  of  the  present  invention. 

Claims 

1.  A  process  for  preserving  fresh  cut  flowers  or  plant  cuttings,  which  comprises: 
a)  subjecting  said  fresh  cut  flowers  or  plant  cuttings  to  a  gas  mixture  comprising  about  80  to  98%  N20, 

w  and  about  2  to  20%  02,  with  the  remainder  being  N2,  under  refrigeration;  and 
b)  subjecting  said  fresh  cut  flowers  or  plant  cuttings  to  a  gas  mixture  having  about  50  to  80%  N20,  and 
having  a  minimum  of  20%  02,  with  the  remainder  being  N2,  at  a  temperature  in  the  range  of  about  0° 
to  8°C;  or  subjecting  said  fresh  cut  flowers  or  plant  cuttings  to  air  at  a  temperature  in  the  range  of  about 
0°C  to  ambient  temperature. 

15 
2.  The  process  according  to  Claim  1  ,  wherein  said  refrigeration  comprises  a  temperature  of  about  0°C  to  5°C. 

3.  The  process  according  to  Claim  1  or  2,  wherein  said  minimum  N20  concentration  in  step  b)  is  50%. 

20  4.  The  process  according  to  any  one  of  Claims  1  to  3  which  further  comprises  obtaining  a  continuous  flow 
of  the  required  gaseous  composition  through  a  gastight  container  or  using  an  oxygen  permeable  container 
material. 

5.  A  gas  mixture,  comprising  about  50  to  about  98%  N20,  about  2%  to  about  50%  02,  with  the  remainder 
25  being  N2. 

6.  A  sealed  bag,  containing  therein  vegetal  material  and  a  modified  atmosphere,  comprising  about  50  to 
about  80%  N20,  and  a  minimum  of  about  20%  02,  with  the  remainder  being  N2. 

30  7.  A  process  for  preserving  fresh  cut  flowers  or  plant  cuttings,  which  comprises: 
a)  placing  said  fresh  cut  flowers  or  plant  cuttings  in  a  pouch  made  of  a  barrier  material  and  flushing  the 
pouch  with  a  gas  mixture  which  is  80%  N2O/20%  02, 
b)  placing  a  package  containing  an  amount  of  a  C02  absorbing  product  such  as  lime,  effective  for 
absorbing  at  least  a  portion  of  C02  produced  by  said  cut  flowers  or  plant  cuttings,  in  said  pouch  con- 

35  taining,  said  cut  flowers  or  plant  cuttings,  said  package  being  made  with  C02  permeability  such  that 
the  C02  produced  from  the  respiration  of  the  cut  flowers  or  plant  cuttings  will  be,  at  least  in  part,  absor- 
bed  by  said  C02  absorbing  product;  and 
c)  placing  said  pouch  containing  said  cut  flowers  or  plant  cuttings  and  C02  absorbing  product  in  a  ref- 
rigerated  storage  room,  and  storing  said  pouch  in  said  storage  room. 

40 
8.  The  process  of  Claim  7,  wherein  in  step  b),  wherein  less  than  1  0  and  preferably  between  2  to  5  grams  of 

lime  per  flower  is  used  per  package. 

9.  The  process  of  Claim  7  or  8,  wherein  said  fresh  cut  flowers  or  plant  cuttings  are  fresh  cut  roses. 
45 

10.  The  process  according  to  any  one  of  Claims  7  to  9,  wherein  said  fresh  cut  flowers  or  plant  cuttings  are 
maintained  in  refrigerated  storage  for  at  least  about  one  day. 

11.  The  process  of  Claim  4,  which  further  comprises  adding  lime  to  said  gastight  container  or  said  oxygen- 
50  permeable  container  material  in  an  amount  effective  for  absorbing  at  least  a  portion  of  C02  produced  by 

said  cut  flowers  or  plant  cuttings. 

12.  A  process  for  preserving  fresh  cut  flowers  or  plant  cuttings,  which  comprises: 
a)  placing  said  fresh  cut  flowers  or  plant  cuttings  in  a  pouch  made  of  a  barrier  material  and  flushing  the 

55  pouch  with  a  gas  mixture  which  is  80%  N2O/20%  02, 
b)  subjecting  said  fresh  cut  flowers  or  plant  cuttings  to  a  gas  mixture  having  about  50  to  80%  N20,  and 
having  a  minimum  of  20%  02,  with  the  remainder  being  N2,  at  a  temperature  in  the  range  of  about  0° 
to  8°C;  or  subjecting  said  fresh  cut  flowers  or  plant  cuttings  to  air  at  a  temperature  in  the  range  of  about 

8 



EP  0  490  744  A1 

0°  to  ambient  temperature, 
c)  placing  a  package  containing  an  amount  of  C02  absorbing  product  such  as  lime,  effective  for  absorb- 
ing  at  least  a  portion  of  C02  produced  by  said  cut  flowers  or  plant  cuttings,  in  said  pouch  containing 
said  cut  flowers  or  plant  cuttings,  said  package  being  made  with  a  C02  permeability  such  that  the  C02 
produced  from  the  respiration  of  the  cut  flowers  or  plant  cuttings  will  be,  at  least  in  part,  absorbed  by 
said  C02  absorbing  product;  and 
d)  placing  said  pouch  containing  said  cut  flowers  or  plant  cuttings  and  line  bags  in  a  refrigerated  storage 
room,  and  storing  said  pouch  in  said  storage  room. 
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