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FR 2542567 describes the application of blue and/or red light to certain fruits, typically un-
harvested fruits, at night for periods of long duration measured in days. Furthermore, it
seems that certain measurements were made on leaf discs incubated in a 0.1 mole sucrose
solution in an incubator. The object of that invention appears to be to alter anthocyanin

concentration in the skins of the fruits to make them appear more attractive to the consumer.
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It has now been observed that by shining or directing red and/or blue light wavelengths onto
fresh produce such as vegetables and fruits, the total viability count and/or surface pathogen
count can be substantially reduced and this leads to a concomitant decrease in spoilage
and/or improvement in shelf life.
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such as at -0.5,0,+1,2,3,4,5,6,7,8,9,10,11,12,13,14, 15 or 16°C depending on the fresh
produce that is to be stored, for example, fresh produce that is of plant origin may be stored
at a chilling temperature under refrigerating conditions in the range of from -0.5°C to 12°C,
typically from 0°C to 10°C, and preferably at a temperature within the range from 0°C to 8°C,
such as at 0,1,2,3,4,5,6,7 or 8°C.

Typically, fresh produce that can be held or stored at a temperature such as a freezing
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The wavelength of blue light used may be selected from the range of from 410nm to 490nm
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Furthermore, it is to be understood that the light wavelength or wavelengths employed in the

present invention is or are selected from so-called ‘cold light wavelengths but does not

constitute infrared wavelengths or UV wavelengths. Thus, the wavelengths or bands of light

used lie in the range of from 420nm to 480nm for biue light; and/or 600 nm to 700 nm for red

light or in any combination of light wavelengths therein depending on design. Examples of
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than the light pulse interval. Typically, the total viability count and/or surface pathogen count
is depressed, that is to say, is reduced on the application of light to the fresh produce of
interest over time intervals as described herein, such as plant tissue or plant cell culture or
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in the art will appreciate that “fruit” is used in the context of the shopper at the supermarket
or greengrocer.

In a further embodiment, there is provided use of blue, red, or a combination of at least blue
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whiG RIS thaltdrF YEplaficells may be placed, for example a closed container with a
built-in light source therein, such as a refrigerator unit comprising an inbuilt light source that
can be activated on demand for a pre-determined time interval. Thus, under cover may
include a cooling means, such as a conventional refrigerator (a domestic refrigerator or a
commercial refrigerator) comprising a light source capable of emitting light selected from the
wavelengths of light as hereindescribed. Alternatively, ‘under cover’ may be taken to mean a
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closed container with a built-in light source therein,
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from trne 3 to g leaf gtgtge Séﬁld %Sn:gs?grefferrgtgpy 1;lnhthe case of culinary herbs such as basil,
the 5-leaf stage. It is envisaged that plant cells and/or tissue such as culinary herbs and
green vegetables are most usefully exposed as herein-described immediately before
processing (e.g. freeze drying, adding to processed foods such as sauces, soups, canned
goods and the like), that is to say after the harvesting of cuttings from such plants and/or the
provision of young plants for processing e.g. as dried herbs. Dried herbs treated with light
as outlined herein immediately post-harvest, for a short period of time, particularly those

measured at the 5-leaf stage, are considered to display an increased aromaticity relative to
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It is to be understood that the teaching of all references cited herein is incorporated in the
instant specification.
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Peas were ireated as described for the spinach samples provided above. Alterations in the

levels of Pseudomonas siringae DC3000 are observed.

D. Green cabbage
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are enpl oyed by the industry, details being avail able
wo canmi1saBor at ori es such as Eclipse Scientific BEDGB2007/001313
Chatteris, Canbs, UK. Apparatuses suitable for
carrying out the nmethod of jfzhe invention are described
in granted British patent GB 2402037, .and British
pat ent application nunmber 06 23 636.8, the teaching of
Grewshicebbdge abtaimadifioma eedpéreragiehwby treatpdaeescribed forghe spipech and
pealty rle%t 9 add\Bovt. rﬁteFaZn@ﬁﬂn% @I/elé'"H Pge?lggiﬁg%es?rl@éé 83000 are
her &l 1 e I ncorporate he 1 nst ant
obssyyedi fi cati on. The invention will now be described wth
reference to the follow ng exanples. It is to be
understood that the exanples are not to be viewed as
E. GregNPARS t he scope of the invention in any way.

Greb PN SotReRbd QR)mT%Cs@éérmérk@ﬁ N’éresaf@{e@ e8| duayriddai tnSthe above

count s/ 10 i ent X10E6 BI
examp(fis Abtsatin waéeif?ve% fgfssefgba'éea@aa” g%‘fl SQeRATRiCBr e,
7.63 X10E4 Red and Blue 160 m croE 4h5.71 x10E4 Tabl e
£ S1 i\) Baby Spi nach | eaves (red and blue light) Results
o in Table 1. Light intensities were neasured
Snoms pbad (rgarigeetolil) gibtainedt feors iat supstmarkéetngerehiecadad s desaibed in the
nl
exelfestrR0e STBlsToN I tiFlshil e B TR S Bo 40 Siyserved.
Cor porati on, USA). Spl nach | eaves were infected with
ca 3500 + 500 bacteria of Pseudbdwfias9&hri ngae DC3000
Samspispended in 0.2 nml of 10 mM Mj@opy FolmingsUnifst eyunts / 10 mg FW

Cortxgipamibient dighbe gi ven Tight cdndsxi@®e using bl ue

Blué ilight 60-Fsro€3H3/ 2UBC/ C340, GaNi.66&1sHppl i ed by
Redigtit 1oplrhickdeegh roni cs Co. Ltd.|5.6akpeE4 236 Tai wan) and
Red &84 Blughfeolierolt hnt ur LED Red |7ypi1dr410R2-

Table 2

1) Baby Spinach leaves and CFU after infection with P. syringae (red, blue, and red
and blue light)

Results are shown in Table 2.

Light intensities were measured as being the light intensity striking the éurface of the plant
material using a light meter (e.g. LI-COR quantum radiometer photometer, model L1 185, LI-
COR Corporation, USA).

Plant tissues were infiltrated with P. syringae strains that had been grown overnight in
peptone/yeast extract/glycerol medium (NYGB) at 28 °C (Turner et al., 1984, Mol. Gen.
Genet. 195, 101-107) medium and then washed twice with 10 mM MgCl,. The bacterium
strain used in this study was Pseudomonas syringae pv. tomato DC3000. An appropriate
dilution, 17.500 bacteria in 1 mL of 10 mM MgCl, was inoculated into the underside of intact
leaves using plastic syringe without needle (Swanson et al, 1988, Mol. Plant-Microbe
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In the second experiment (resulis are presented in Table 3) Spinach leaves bought from a
supermarket are exposed to the given light conditions using blue fight LEDs
(333/2UBC/C340, GaN/SiC supplied by Everlight Electronics Co. Ltd. Taipai 236 Taiwan)
and red light LEDs (Futur LED Red Type R210R2-M, Swarco Austria). 8 h later, after having
been exposed to ambient white fluorescence light in 15 degrees Centigrade + 3 degrees; in
60% relative humidity titration of Total Viable Count (TVC) is performed. 10 g of fresh weight
plant or fruit tissue is homogenized in 90mi of MRD to produce an initial dilution of the
sample of 1:10. MRD consists of Peptone 1g and Sodium Chloride 8.5g per litre of de-
ionised water. 1ml portions of the homogenate are inoculated into empty sterile Petri dishes.
With high TVC count, 1ml portions of the homogenate are added to 9ml volumes of MRD to
produce further 1:10 serial dilutions. 1ml volumes of the dilutions are then inoculated into
Petri dishes. Approx 18ml of molten SPCA at 50°C is poured into each plate, mixed and
allowed to solidify at room temperature. SPCA constitutes Yeast Exiract 2.5g, Pancreatic
Digest of Caesein 5g, Glucose 1g, Bacteriological Agar 15g per litre of de-ionised water.
The solidified plates are incubated at 30°C for 3 days after which plates with colonies in the
range 30-300 are counted and multiplied by the dilution factor of the plate to give the
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7. Apples
Apples obtained from a supermarket are treated as described for the spinach samples
provided above in the second experiment (Table 3). Alterations in the TVC levels are
observed.

8. Oranges

Oranges obtained from a supermarket are treated as described for the spinach sampies
provided above in the second experiment (Table 3). Alterations in the TVC levels are
observed.

9. Kiwi fruits

Kiwi fruits obtained from a supermarket are treated as described for the spinach samples
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4. Adpethod gRROEFRG 1R AP PR 119 39 Wheein he fiesh produgs is held at a

temperature in the range of from -25°C to 0°C.
5. A method according to claim 4, wherein the temperature range is from -15°C to 0°C.

6. A method according to any one of claims 1 to 3, wherein the fresh produce is held at a
temperature in the range of from -0.5°C to 16°C.

7. A method according to claim 6, wherein the temperature is in the range of from 0°C to
10°C.

8. A method according to any one of claims 1 to 7, wherein the fresh produce is harvested
plant material.

9. A method according to any one of the preceding claims, wherein the light intensity of light
striking the fresh produce surface lies in the range of from from 5 micro Einsteins +/- 3 micro

Einsteins up to 2000 micro Einsteins +/- 250 micro Einsteins.

10. A method according to claim 9, wherein the light intensity of light striking the fresh
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more light-emitting means is shone onto the fresh produce surface for a predetermined time

interval.

19. A method according to claim 18, wherein the said time interval is selected from a pulsed

or a continuous time interval.

20. A method according to claim 18 or claim 19, wherein the time interval is a puised time
interval of a predetermined frequency that is spread over a time period that is longer in

duration than the said pulsed time interval.
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27. Use of blue light, red light, or a combination thereof in a method for altering the total
viability count (tvc) of harvested plant tissue.

28. Use of blue light, red light, or a combination thereof in a method for altering the surface
pathogen count (spc) of harvested plant tissue.

29. Use according to claim 27, wherein the total viability count (tvc) is reduced by an order
of magnitude of at least log 1.

30. Use according to claim 29, wherein the tvc is reduced by an order of magnitude of at
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fmﬁiggﬂpéé,m LeShaB&ans, mange tout, asparagus, cabbage
heads, %a vested fruits such as apples, pears,

mangoes, bananas, citrus fruits such as oranges,

35. PR6Dlud RIFREd AR, br Bsmbildiivh tidréditin AMebiRd¥RF i8S g Qhelf-life
ruits S unripe tomatoes. f

unrlge fr such a p 35. Use o )

and/gy gleragegfife, ofy e P@Auce seleged diamt Y drodugisy dlat jRfodycts, fish

produets @l HepvestatCpl@asisae etz teiperadd Wmhingh®Fage of fré -25°C to

1457 fresh produce selected fromdairy products, neat
roducts, fish products, and harvested plant tissue

held at a tenperature wthin the range of from-250C

36. Lti& él'c%g%g to claim 35, wherein the said temperature lies in the range of from -25°C
to 0°C. ’

37. Use according to claim 35, wherein the said temperature lies in the range of from 0°C to
16°C.

38. Use according to claim 35, wherein the said temperature lies in the range of from 16°C
to 45°C, preferably from 16°C to 25°C.

39. Use according to any one of claims 35 to 38, wherein the fresh produce is harvested

plant tissue.

40. Use according to claim 26, wherein the shelf-life or storage life of the harvested plant



36. Use according to claim35, wherein the said

tenperature lies in the range of from-250C to QOC.
w@Z007ss8ccor di ng to claim 35, wherein the saPdr/GB2007/001313

tenperature lies in the range of fromOOC to 160C. 38.

Use according to claim35, gpherein the said

tenperature lies in the range of from 16C to 450C,

preferably from 160C to 250C. 39. Use according to any
tissuerie inefeasbdbyrat I&&st LOh3&s. wherein the fresh produce is

harvested plant tissue. 40. Use according to claim 26,

wherein the shelf-life or storage life of the )
41. bae vesdrdidg  alain #6swiereis thebaasted piapt Hisupdaselegiad from edible

[ 4 JJse according to claim40, wherein the

Veg%%@% %?% ng%$ tissue is selected fromedible

vegetabl e parts and fruits. 42. Use of blue light, red

42. U5GBE piu8i I@ £ATRhD @ hBmBhnaliGfof el Rbhtaie thidiRgHt ight method for
_mamsth% for refrigerating fresh produce wthin a
refrigesaiing sastirnsoduan ydihipfa tBMBsRABINTaNge 9"2@3%.’ Ozfg?o & of Dbl ue
light, red light, or a conbination of red |ight and
blue light, in a nmethod for freezing fre .qduce
43. Ut AT B 195 B s Sream i £ i Bt Qe 5 metnod for
freekif@ freéh Plotiged Wittt a tengdrdtirghéngeast framcasfgl toaCon of red
light and blue light in a nmethod for storing or

hol ding fresh produce at a tenperature in the range
44. Use sk bBeGghip r&bBt, or a combination of red light and blue light in a method for

storing or holding fresh produce at a temperature in the range from 16°C to 25°C.



