
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
29 March 2007 (29.03.2007) PCT WO 2007/034402 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
A61K 31/401 (2006.01) A23K 1/18 (2006.01) kind of national protection available): AE, AG, AL, AM,

AT,AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,(21) International Application Number:
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,PCT/IB2006/053354
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL, IN, IS, JP,

(22) International Filing Date: KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
19 September 2006 (19.09.2006) LU, LV,LY,MA, MD, MG, MK, MN, MW, MX, MY, MZ,

(25) Filing Language: English NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,

(26) Publication Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW
(30) Priority Data:

2005/07601 20 September 2005 (20.09.2005) ZA (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

(71) Applicant (for all designated States except US): NORTH¬ GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
WEST UNIVERSITY [ZA/ZA]; 1 Hoffman Street, Joon ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Van Rooy Building, 2531 Potchefstroom (ZA). European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

(72) Inventors; and FR, GB, GR, HU, IE, IS, IT, LT, LU, LV,MC, NL, PL, PT,

(75) Inventors/Applicants (for US only): VOSLOO, Andre RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,

[ZA/ZA] ; 1Hoffman Street, Joon Van Rooy Building, 253 1 GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Potchefstroom (ZA). VAN RENSBURG, Leon [ZA/ZA]; Published:
1 Hoffman Street, Joon Van Rooy Building, 2531 Potchef — with international search report
stroom (ZA). — before the expiration of the time limit for amending the

(74) Agent: D M KISCH INC; P O Box 781218, 2146 Sandton claims and to be republished in the event of receipt of
(ZA). amendments

[Continued on next page]

(54) Title: USES OF AMINO ACID AND AMINO ACID SUPPLEMENTS THEREOF

0 0 2 0 100 0 1000 0

[L-proline] in feed

Diagram illustrating the percentage mass loss of the abalone in the

four different groups, during live export.

(57) Abstract: This invention relates to the use of free L-proline in the preparation of a supplement, and to a supplement so pre-
pared, as well as a method using such a supplement for supplementing the concentration of cellular free L-proline in abalone and for
restricting the dehydration of abalone. The supplement is further effective in reducing the levels of free radicals in abalone expe
riencing water stress and hypoxic stress. The invention further relates to a method of restricting the dehydration of abalone during
storage and transportation including the step of administering to abalone an effective amount of free L-proline.



For two-letter codes and other abbreviations, refer to the "G uid

ance Notes on Codes and Abbreviations" appearing at the beg in
ning of each regular issue of the PCT Gazette.



USES OF AMINO ACID AND AMINO ACID SUPPLEMENTS THEREOF

INTRODUCTION AND BACKGROUND

This invention relates to uses of an amino acid and amino acid supplements

thereof. This invention further relates to a feed and anti-dehydrating

supplement for abalone including such an amino acid.

South African abalone (Haliotis midae) is successfully farmed commercially

in land based on-growing systems in South Africa. Investment in the South

African abalone farming industry is in excess of R80 million and is driven by a

seemingly insatiable foreign market and the favourable exchange rates

enjoyed by exporters.

The current yield from the 11 largest commercial farms amounts to about 780

tons per year, with the bulk being destined for the Far Eastern market. At

USD37 per kilogram (including the shell) this corresponds to foreign income

of almost R 200 million per year. Apart from the huge foreign revenue, an

additional advantage of farmed abalone is that it relieves pressure on limited

and slow-growing natural communities that are being stripped by poachers.



However, South Africa is not the only producer of cultured abalone and

increased competition in this market sector is placing pressure on the

industry to become more competitive in terms of lowering production costs

and increasing product quality and yield.

The effects of animal health, growth stage and physiological condition on

production quality and yield have long been recognised in conventional

animal husbandry systems. Abalone is no different. Experience over the past

few years has clearly shown that the condition of the abalone affects the final

product, both during live transport and canning. Problems have been

experienced with mortalities, excessive mass loss during live exports,

lowered yields and inferior flesh quality on canning. This impacts on

individual producers and is detrimental to the market for South African

abafone as a whole.

During live exports, abalone is transported by air, in air-filled polystyrene

containers. During the {up to) 40 hours of aerial exposure, animals lose on

average 15% of their body mass as water. The two main water loss routes

are via evaporative water loss and mucus production. As farmers are paid

on landed mass, this corresponds to a 15% loss of foreign income which,

based on the figures above, amounts to losses of almost R30 million per

year.



Water is an essential molecule for sustaining life and an animal's ability to

cope with changes in its internal water content is paramount for its survival.

Loss of internal water is a threat common to all animals Such losses couicl

occur through evaporation, waste excretion, mucus production or osmosis.

Osmosis usually occurs in a saline environment, such as sea water, or by

extra-cellular freezing. As a result of water loss and hypoxia during the

transport process, levels of intracellular free radicals increase, causing

damage to the cells.

There are two main categories into which organisms are divided in terms of

their adaptations to water stress namely osmoconformers and

osmoregulators. Osmoconformers usually use organic osmolytes, such as

amino acids, to keep cellular osmotic pressure equal to that of the external

fluid environment. Osmoregulators use ion transport to regulate internal

osmotic pressure homeostatically. Osmoconformers are most commonly

found in the oceans and include most types of life other than most

vertebrates and some athropods. Abalone is an osmoconformer and

accumulates relatively higher levels of osmolytes, such as L-proiine, when

experiencing water stress. Abalone possesses only limited osmoregulatory

capabilities, thus the effects of salinity fluctuations directly influence the

internal ionic balance. It has been shown previously that dietary history can

directly affect resistance to low salinity in abalone.



It is known that most research on L-proline as osmolyte pertains to its role in

freshwater animals. It has been shown that the concentration of L-proline

increases when freshwater and brackish water animals are exposed to

hyperosmotic stress. Some examples include prawns, mussels, clams,

mayflies and mosquito larvae.

Very few references are available on marine animals, like abalone. Only one

reference was found pertaining to the role of L-proline in abalone. It is known

that L-proline is released from the cells of Australian abalone (Hatiotis roei) to

maintain cell volume at low salinities. The most important amino acids for

cell volume regulation in abalone appear to be taurine, glycine, alanine and

L-proline with an emphasis on taurine.

The above examples demonstrate why amino acids in general (including L-

proline) are considered as intracellular osmolytes of animal celis. These

compounds can be accumulated or released to maintain osmotic

concentration without adversely affecting cellular function.

The following is also known:

proline and betaine are not very effective antioxidants in plant cells,

when compared to cyciitois and polyols (e.g. mannitol);

L-proline is used for water retention in plant cells;



L-protine may aid in maintaining redox balance in water stressed plant

celts; and

Some of these solutes (osmolytes), especially taurine and sometimes

inositol and glycine betaine, are major ingredients of a number of energy

or sports drinks. No reference is made to L-proline in this regard.

In iight of the above, it is well studied and accepted as fact that L-proline

plays a key rofe in the maintenance of osmotic balance in cells.

JP0121 5248A2 discloses the use of free L-proline in artificial compounded

fish feed for enhancing the vitality, survival ratio and growth of cultured fish.

However, no reference to the use of free L-proline as a feed supplement

effective as an antt-dehyd rating agent and anti-oxidant could be found

OBJECTS OF THE PRESENT INVENTION

It is accordingly an object of the present invention to provide a supplement

for abalone with which the aforesaid disadvantages experienced in the

transport of live abalone could be alleviated. In particular, it is an object to

provide an anti-dehydrating and anti-oxidant agent and supplement for

limiting the dehydration of live abalone and for reducing the ieveis of free-

radicals in five abaione, particularly those experiencing water stress.



SUMMARY OF THE INVENTION

According to a first aspect of the invention there is provided use of free L-

proline in the preparation of a supplement for suppfementing the

concentration of cellular free L-proline in abalone and for restricting the

dehydration of abalone.

According to a second aspect of the invention there is provided use of free L-

proline as a supplement for supplementing the concentration of cellular free

L-pro!ine in abalone and for restricting the dehydration of abalone.

According to a third aspect of the invention there is provided a supplement

for supplementing the concentration of cellular free L-proline in abalone and

for restricting the dehydration of abalone, the supplement comprising an

effective amount of free L-proline.

The above supplement may further be effective in reducing the levels of free

radicals in abalone experiencing water stress and hypoxic stress.

According to a fourth aspect of the invention there is provided a method of

supplementing the concentration of cellular free L-proline in abalone and for



restricting the dehydration of abalone including the step of administering to

abalone an effective amount of free L-proiine.

According to a fifth aspect of the invention there is provided a method of

restricting the dehydration of abalone during storage and transportation

including the step of administering to abalone an effective amount of free L-

proline.

An effective amount of L-proline may be between 50 and 200 g, preferably

10O g free L-proiine, per between 2 and 20 kg, preferably 10 kg dry mass of

feed, with between 10 and 100 g, preferably 50 g dry feed being fed to

between 2 and 20, preferably 10 kg live abalone every 1 to 6 , preferably 3

days.

BRIEF DESCRIPTION OF THE DIAGRAMS

The invention wili now be described further, by way of example only, inter alia

with reference to the accompanying diagrams wherein:

Figure 1 is a diagram representing the experimenta! design to test the

osmotic response of abalone measured in relation to the

change in salinity;



Figure 2 is a diagram illustrating the experimental design to test the

effect of artificial feeds containing different amounts of free L-

proline on abalone in the farm-based feeding trial;

Figure 3 is a diagram illustrating the growth of abalone divided into four

groups, after three months of each group being on a different

diet;

Figure 4 is a diagram illustrating the percentage mass loss of the

abalone in the four different groups, during live export;

Figure 5 is a diagram illustrating the percentage mass loss of abalone

during live export relative to a control group;

Figure 6 is a diagram illustrating the concentration of cellular free L-

proline in the muscle tissue of the abalone;

Figure 7 is a diagram illustrating the levels of L-proline in the muscle

tissue of abaione relative to decreased mass loss during live

export;

Figure 8 is a diagram illustrating the concentration of L-proline in the

muscle tissue of the abalone relative to the concentration factor

of water;

Figure 9 is a diagram illustrating the percentage mass loss of abalone

during freezing compared to the mass loss of the control group;

Figure 10 is a diagram illustrating the percentage mass in a can of

abalone before the cooking process as compared to the mass

loss of the control group;



Figure 11 is a diagram illustrating the percentage mass toss during the

cooking process of canned abalone as compared to the mass

loss of the control group;

Figure 12 is a diagram illustrating the relative tail moment of abalone

haemolymph cells, as an index of DNA damage; and

Figure 13 is a diagram depicting the increase in L-proline concentrate in

Abfeed® for the purposes of monitoring the growth assessment

of abaione with time

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

The applicant has investigated methods and supplements for overcoming the

dehydration of abalone in transport. In particular, the applicant investigated

the effect of the increased deposition of free L-proline in the muscle tissues

of abalone on their water retention during the desiccating live export process.

In addition, the applicant investigated the formulation of a supplement

containing free L-proline and the application of the supplement as a feed for

abalone in a mixture with the current abalone artificial food of choice, namely

Abfeed®.

Method

Holding system



Animals were held at 160C in a flow-through system in a laboratory or at farm

conditions during the farm based trial.

Experiment to determine whether abalone exhibits an osmotic response in

free L-proline

The first step was to ascertain that abalone do indeed use L-proiine to cope

with osmotic insult. In this experiment a control group of animals was kept in

full strength (100%) seawater, the second group was kept in dilute seawater

(67% SW) and the third was kept in concentrated seawater (133%) (Figure

1) . Blood was drawn from the pallia! sinus, and compound L-proline was

quantified in all three groups.

Experiment to determine whether the uptake of free L-proline from enhanced

feeds offers mass loss advantages

Three batches of Abfeed® were produced with graded amounts of free L-

proiine. The three formulations, with standard Abfeed® as control, were fed

to four groups of abalone in the export size class (approximately 100 g

animals). Eighty animals were split into the four feeding groups. Farm-bred

animals were obtained commercially.

At the end of the fourteen-week period (two weeks acclimation on standard

Abfeed® and twelve weeks on the formulations), ten individually weighed



animals from each group were subjected to a simulated export (36 hours in

vapour saturated air at 120C) and mass loss recorded relative to the initial

mass. The other 10 animals from each group were snap-frozen in liquid

nitrogen for quantification of free L-proIine in the hemolymph and muscle

tissue.

Water quality

The ionic composition of seawater was monitored on a daily basis (ICP-MS

after 10,000 x dilution and acidification) in order to adjust for optimal

concentrations. Ammonia, nitrate and nitrite were monitored weekly to check

functioning of the filter systems.

Statistical analysis

Differences in mass loss were correlated to the feeding groups and final

tissue levels of the active ingredient.

EXAMPLE

Abalone were divided into four different groups of which one group was a

control group being fed standard Abfeed©. The other three groups were fed

Abfeed® enhanced with differential amounts of L-proline. The four groups of

abalone were utilised in a farm-based feeding trial. A commercial abalone

farmer provided approximately 1000 animals for the trials. As no previous



studies could be drawn on, exponentially different concentrations of L-proline

were chosen.

Figure 3 depicts the growth of the 4 groups of animals after 3 months on the

different diets. Animals were weighed and measured prior to the start of the

feeding trials as well as at the end of the trials. There was no significant

difference in growth between the different groups, indicating that the

Abfeed® enhanced with L-proline did not have a negative impact on the

growth of the animals and that enhanced feeds are palatable and readily

taken by the animals. At the start of the first month there were 120 animals

per group and at the end of the third month there were 30 animals per group.

At the end of the 3 month feeding trial, 10 animals from each group were

shucked and sampled for muscle tissue and haemoiymph. Samples were

snap-frozen in liquid nitrogen on site, transported in liquid nitrogen and

transferred to an -80 C freezer.

Twenty individually weighed animals from each group were prepared for live

export as per normal purging protocol, packed and flown to Johannesburg

international Airport. The box was opened exactly 36 h after sealing to



simulate the worst case live export scenario, and all animals were individually

re-weighed to calculate percentage mass loss during live export.

The percentage mass loss for the four groups is shown in Figure 4. An

unpaired t-test between control and 100X indicated a highly significant

improvement (P=O.0275) in mass loss performance. This represents a 20%

improvement in mass loss relative to the control animals. A 20% export

performance improvement could mean a substantial annual increase in

income for the industry.

An L-proline concentration of between 2X and 100X appears to offer the best

export performance enhancement, with saturation being evident at 1000X.

The effect of feeding time was investigated by sampling animals from

different feeds, after 1, 2 , and 3 months. As shown in figure 5, it is clear that

the most benefit accrued after 3 months on Abfeed® enhanced with 100 g L-

proline per 10 kg dry feed ( 10 g/kg, 1% , 0.3 g L-proline per day).

in order to demonstrate that the enhanced feeds enhance free L-proiine in

the muscle tissues of the animals, muscle tissue was analysed for free L-



proline in all groups and at different feeding times. After 3 months on feeds

enhanced with L-proline, free L-proline concentrations in tissue of the

animals increased significantly, as shown in figure 6. As depicted in figure 6,

only highly enhanced L-proline in feeds resulted in significant free L-proline in

the muscle tissue of the animals. At lower levels of feed enhancement, free

L-proline is well regulated.

Figure 7 shows a relationship between free L-proline in the muscle tissue of

the animais and the concomitant percentage mass loss for each group of

animals during live export. It is evident that there is a correlation between

tissue L-proline and reduced mass loss. The large correlation coefficient (R2

= 0.4624) indicates that high tissue L-proline levels would lead to decreased

mass loss during live export of the animals.

No significant differences could be demonstrated between the water content

of the animals on the different feed formulations. The action of L-proline as

an osmolyte is therefore not to enhance the water content of the animals.

The function of L-proiine is only apparent under conditions of osmotic stress,

for example, during live export of the animals. The observed decrease in

mass during live export is ascribed in total to loss of body water. This would

result in a concentration of ions and amino acids by a factor of approximately

1.2. However, in exported animals, L-proline is concentrated by a factor of



1.4 or more, as shown in figure 8 , which indicates that a release from

sources other than free L-profine, for example, proteins with a larger L-proline

content.

Two additional products that may benefit from this work have been identified,

nameiy canning and freezing. Both the canned and frozen abalone products

are very popular in the Far East. Both processes are inefficient due to the

amount of fluid loss incurred during production. It is estimated that only 40 g

of every 100 g of living abalone mass ends up in the can. Improving the

osmotic potential of abalone by L-proline-enhanced feeds provides

improvement in these processes.

Figure 9 shows the mass loss of the animals during freezing on 100 g L-

proiine per 10 kg dry feed. The graph depicts the decreased water loss of

animals on enhanced feed relative to the mass loss of the control group of

animals. After one month, enhanced performance in the animals on the

enhanced feed is apparent.

Figure 10 shows the percentage mass in the can of abalone before the

cooking process as compared to the mass loss of the control group. The

animals on a diet of 100 g L-proline per 10 kg dry feed yielded an increase in

the mass of the flesh of the animals (from 27% to 30%).



Figure 11 shows the percentage mass loss during the cooking process of

canning abalone as compared to the mass loss of the control group, being

the current industry standard. An improved yield was evident after at least

three months.

Figure 12 depicts a further advantage of animals fed with L-proline enhanced

feed, being anti-oxidant protection. The ability of L-proline to protect the

animal cells against free-radical damage was measured. Free-radical

damage is expected to occur during oxidative stress of the live export

process. After export, haemolymph cells from the animals were subjected to

COMET analysis and the relative tail moment was measured. The DNA

damage (as measured by the relative tail moment) was significantly less in

the animals on the enhanced L-proline diet. It is therefore foreseen that a diet

consisting on L-pro ne enhanced feeds could lead to limited oxidative

damage in abalone during bouts of hypoxia, hyperoxia and frequent handling.

The current effective concentration range has been determined as from 2 to

100X increase in L-proline uptake.

Four feed formulations were produced, with the normal Abfeed© formulation

as a control, and three normal Abfeed® formulations enhanced with 2 , 100



and 1000 g of L-proline per 10 kg batch of Abfeed® Four baskets of abaione

(on average 80 g, or 2 months from export size) were used as per normal

farm stocking density, and maintained as per normal farm protocols.

Thirty animals in each basket were marked and weighed for controlled

growth assessment: at the start of the trials, after 1 month and again after 2

months. The increase in L-proline concentrate in Abfeed® for the purposes

of monitoring the growth of abaione with time is shown in Figure 13.

At Ti and T2, 10 animals from each group were sampled for L-proline

content.

At Ti and T2, 20 individually weighed animals from each group were exported

as per standard farm protocol to North-West University and re-weighed after

36 h to measure the extent of water loss incurred by each group.

These trials indicated that the optimum L-proline concentrate in the Abfeed©

amounts to 100g L-proline per 10 kg dry mass abaione feed, with 5Og dry

mass abaione feed being applied to 10 kg abaione every third day.

The applicant has surprisingly found that enhancing Abfeed® with free L-



proline leads to decreased mass ioss during live exports. Most effective

reduction in mass loss occurs after 3 months. Furthermore, it has been

shown that Abfeed© enhanced with 10O g L-proiine per 10 kg dry feed, fed to

abalone over a period of 3 months, is readily taken by the animals and does

not negatively affect the growth of the animals.

The finding that free L-proline is effective as a hydrating agent required

intuitive leaps based on the fact that cells under osmotic stress accumulate

L-proiine to maintain ceil volume, by drawing water back into cells along an

osmotic gradient. As far as couid be ascertained, L-proline has not yet been

implicated as an external supplement that would prevent or limit water loss

from abaione experiencing water stress such as when being transported.

It will be appreciated that variations in detail are possible with the present

invention without departing from the scope of the appended claims.



CLAIMS

1. Use of free L-proline in the preparation of a supplement for

supplementing the concentration of celiufar free L-proline in abalone

and for restricting the dehydration of abalone.

2. Use of free L-proline as a supplement for supplementing the

concentration of cellular free L-proline in abalone and for restricting

the dehydration of abaione.

3. A supplement for supplementing the concentration of cellular free L-

proline in abalone and for restricting the dehydration of abalone, the

supplement comprising an effective amount of free L-proline.

4. A supplement according to claim 3 which reduces the levels of free

radicals in abalone experiencing water stress and hypoxic stress.

5. A method of supplementing the concentration of cellular free L-proline

in abalone and for restricting the dehydration of abalone including the

step of administering to abalone an effective amount of free L-proline.



6 . A method of restricting the dehydration of abalone during storage and

transportation including the step of administering to abafone an

effective amount of free L-proline.

7 . A method of restricting the dehydration of abalone according to claim

6 wherein an effective amount of L-proline is between 50 and 200 g

free L-proline, per between 2 and 20 kg dry mass of feed, with

between 10 and 100 g dry feed being fed to between 2 and 20 kg, live

abalone every 1 to 6 days.

8. A method of restricting the dehydration of abaione according to claim

7 wherein an effective amount of L-proline is 100 g free L-proline, per

10 kg dry mass of feed, with 50 g dry feed being fed to 10 kg, live

abalone every 3 days.

9 . Use of free L-proline in the preparation of a supplement substantially

as herein described and exemplified.

10. Use of free L-proline as a supplement substantially as herein

described and exemplified and with reference to the accompanying

figures.

11.A supplement substantially as herein described and exemplified.



12. A method of supplementing the concentration of cellular free L-proline

substantially as herein described and exemplified.

13.A method of restricting the dehydration of abaione substantially as

herein described and exemplified and with reference to the

accompanying figures.



















A. CLASSIFICATION OF SUBJECT MATTER
INV . A61K31/401 A23K1/18

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
A61K A23K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal , WPI Data, PAJ, EMBASE, BIOSIS

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No

LITAAY MAGDALENA ET AL: "Changes in the 1-13
amino acid profiles during embryonic
development of the blacklip abalone
(HaIi otis rubra)"
AQUATIC LIVING RESOURCES,
vol. 14, no. 5 , September 2001 (2001-09),
pages 335-342, XP002419219
ISSN: 0990-7440
page 340, column 2 , paragraph 3 ; tables
2,3

WO 91/14435 A (BRIGHAM & WOMENS HOSPITAL 1-13

[US]) 3 October 1991 (1991-10-03)
claims 1-10

_ /

Further documents are listed in the continuation of Box C See patent family annex

* Special categories of cited documents
"T" later document published after the international filing date

or pπoπty date and not in conflict with the application but1A" document defining the general state of the art which is not cited to understand the principle or theory underlying the
considered to be of particular relevance invention

1E" earlier document but published on or after the international "X1 document of particular relevance, the claimed invention
filing date cannot be considered novel or cannot be considered to

"L- document which may throw doubts on prionty claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another "Y" document of particular relevance, the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"O1 document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu¬
other means ments, such combination being obvious to a person skilled

"P" document published prior to the international filing date but in the art

later than the priority date claimed '&' document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

9 February 2007 22/02/2007

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P B 5818 Patentlaan 2
NL - 2280 HV Rijswijk

TeI (+31-70) 340-2040, Tx 31 651 epo nl,
Fax (+31-70) 340-3016 Loher, Flori an

Form PCT/ISA/210 (second sheet) (April 2005)



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

EP 0 715 850 Al (JAPAN RES DEV CORP [JP]; 3,4,11
MORI MASATO [JP]; TORII KUNIO [JP]

AJINOMOTO) 12 June 1996 (1996-06-12)
page 4 , line 29 - line 30; example 3

WO 03/016441 Al (RENESSEN LLC [US]; 3,4,11
CARGILL INC [US]; JAKEL NEAL TORREY [US];

KOTOWSKI) 27 February 2003 (2003-02-27)
tables 2,3

Form PCT/ISA/210 (continuation of second sheet) (April 2005)



Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 9114435 A 03-10-1991 AU 7584891 A 21-10-1991

EP 0715850 Al 12-06-1996 CA 2164686 Al 08-06-1996
DE 69533742 Dl 16-12-2004
DE 69533742 T2 27-10-2005

WO 03016441 Al 27-02-2003 AU 2002245275 Al 03-03-2003
BR 0205935 A 05-08-2003
WO 03015535 Al 27-02-2003

Form PCT/ISA/210 (patent family annex) (April 2005)


	front-page
	description
	claims
	drawings
	wo-search-report

