2167747 New Surfactants The present invention relates to novel-- chem cal-
conpounds with ‘surfactant properties, nore particularly to ascorbic 5 acid
esters of sat ted branched | ong chain aliphatic acids. Accordingly, the '
present inverii¥n provides a conpound having the general fornul'a : 10 [err]

15 wherein X i's an al kyl ene radical contaihifig from1 to 3 carbon atoms and

Y is a residue of L-ascorbic acid having the 20 formula : [egr ('-
Il 25 or a residue of D-isoascorbic acid having the fornula: 2916]7747 '

111 35 New Suwrfartankfesponding salts thereof. The al kyl ene radical X

may, for instance be nmethylene but is preferably an isopropyl ene radical

having the formula : 5 [err] 10 .
The present invention relates to novel chemical compounds

with surfactant properties, more particularly to ascorbic
S acid esters of saturated branched long chain aliphatic acids.

Accordingly, the present invention provides a compound

having the general formula :
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wherein X is an élkylene radical containing from 1 to 3'carbon
_ atoms and Y is a residue of L-ascorbic acid having the
20 formula : '
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or a residue of D-isoascorbic acid hdving the formula :

30 QH oH
H am—
! cu | i
S ¢ e
o O

35



The compound.of forpula | may conveniently be prepared by conventional
procedures for. preparing anal ogoeus conpounds, for instance, by esterifying

t ke appropriate ascorbic acid 15 wth the appropriate acid undgr. acid
condi t4 ons. Conveniently, the reaction is carried out in the presencefoqrg -
concentrated nineral acid such as [err] wtR cooling. Afterwards, the
desired conpound nmay be obtained by extraction with a polar or a polar

or gaRisc sol vent such as ether. 20 In the preparation of a conpound of

formul a | wheran&X the acorsegpopiliage spddisc dhereafhg the fornula |V the
ascorbic acid is esterified with phytanic acid. The phytanic acid may be
prepared from phytol, for exanple, by the hydrogenation of 25 t he doubl e

bond and t he @helaalkylehet haddbedhdl magnctficon irdtante ilse améthyptese but
hydr ocar bon cqnt ai ni

car bon ot ' e _angd. i i_ned
mainly fromc ?NQ%%@?F%Q}ﬁ ?ﬁe15§§%§§%%%ﬂ$<§%§}ég§é§é§§5%fgﬁ%r%ﬁ?ﬁhﬁa E
where X ig a 30 met hyl ene radical, the ascorbic acid is esterified with
an acid which nay be prepared fromisophytol, for exanple, by hydrogenating
t he doubl e bond and oxidLsLﬂQtheGﬂ&g#m# function. |sophytol has-been
found in the oil extract of jasmn. -3- The salts of the conpdinds of

general fornmula |I may be, fq:kpxanple, the al kaline and al kaline earth
metal salts such ' 03

10
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30

The compound of formula I may convenientl& be prepared by
conventional procedures for preparing analogous'compounds;
for instance, by esterifying the appropriate ascorbic acid
with the appropriate acid under acid conditions. Conveniently,
the reaction is carried out in the presence of.a concentrated

mineral acid such as H;SO, with cooling. Afterwards, the

. desired compound may be obtained by extraction with a polar

Oor apolar organic solvent such as ether.

In the preparation of a compound of formula I where X is an

isopropylene radical having the formula IV the ascorbic acid

'is esterified with phytanic acid. The phytanic acid may be

prepared from phytol, for example, by the hydrogenation of
the double bond and the oxidation of the alcohol function.
Phytol is a_branched hydrocarbon containing 20 carbon atoms :

it is a diterpene and is obtained mainly from chlorophyll.

'In the preparation of a compound of formula I where X is a

methylene radical, the ascorbic acid is ‘esterified with an
acid which may be prepared from isophytol, fof example, by
hydrogenating the double bond and oxidising the alcohol
function. Isophytol has been found in the o0il extract of

jasmin.



as the sodi unpotassi um cal di umand nmagnesi um salts. They. may be: prepared -
by conventional nethods, for instance, by 5 - adding a netal propionate to
an ethanolig¢ solution of the conmpound of general formula | or by adding a :
met al netgéizde to an acetone solution of the conpound of general fornula

|. The co nds of the general fornule B end their salts have 10 .
surfactant properties : they formliposones in water, which are nore stable
towards ionic strength than |iposores based on lecithin and they are al'%b
st abl e t omhedsditlk cefirtios cdmpoundsdafi genetiady foaynuia UBatkyisbe, for-

antioxi dants far oxida-_jJjon. sensitive foodstuffs, especjally foods, having
o hi gh 16 SXHBRAS . cif AKATHAS (BBE| BRKALLAS, PaRE Fehich FRUFDORIERC or
'l;WEt | hf god&t tﬁhlfes sﬁdiul;e,rﬁcrﬁdﬂmhs @:alr.ihl&m aydr W‘l 'simtéax%d?malegych as
ut yl hydr oxyt Ql uene ut roxyani sol e, tocopherol_or ascor pal mtate
canmot 1 B (b ERRETEED Y GORYREEEORRL MAERBRN (IO AR She | BY dant <
such gs |2ngiaﬁ;:osr bie:t@;:iptl-cslﬂaiéuaeeseoshfi\é\bﬁhhhﬁliw?bmﬁiﬁltdrﬁn%hés not -
'practlca. nor e_ pr ctlca pPproac Wou e to produce a mor -,

P o anicengoun o eanerafPoBRE Y hE B, aading St pathoxide
common antiod)drfddétone | soDitionndd €t compound I0F fndfa bt 8bihgeaon.t he

surface as the solvent evaporates and thus the antioxidant effect is not
satisfactory. W have found, surprisingly, that the conpounds of general 30

fornul a | Taee cofRIdedS St tiKi §enegalln fafmadeeQUanedinsbesaLes haey form
a lanellar liguid crystalline ase . in ter which will, spread as

bi noM&cul &Y ant PYIReEH 8 cesthEY FOTRY ATRTANKS R HAERT » tBRiFDe g
filmwhi chy@ ¥R stable towards ionic strength than liposomes based

on lecithin and they are also stable towards hydrocarbon
chain oxidation. They may be used -as antioxidants for oxida-
tion sensitive foodstuffs, especially foods having a high

15 water content. The problem with treating such hydrophilic
or "wet" foodstuffs with antioxidants is that hydrophobic
antioxidants such as butylhydroxytoluene, butylhydroxyanisole,
tocopherol or ascorbyl palmitate cannot reach the entire
bulk of the food, while water-soluble antioxidants such as

20 ascorbic acid diffuse so slowly that such.a treatment is

not practical.

A more practical approach would be to produce a film of
antioxidant on the external surface of the foodstuff.

25 However, the common antioxidants will not form a continuous
film but crystallise on the surface as the solvent evaporates
and thus the antioxidant effect is not satisfactory.

We have found, surprisingly, that the compounds of general

30 formula I are ekcellent antioxidants in an aqueous medium
because they form a lamellar liquid crystalline phase in
water which will spread as bimolecular layers on the surfaces
'of.the hydrophilic foodstuff to give a film which gives a
very efficient protection against antioxidation. The lamellar

35 phase is present when the water content of the agueous medium



very efficient .protection against antioxidation. The |anellar 35 phase is
present when the water content of the aqueous nedi um -4- is above 10 %
when containi;ng the free acid and above 5 % when ‘contai n- ing the,sal S
wei ght / wej ght basis. Accordingly the present invention also prOV|dés s
antioxi- 5 dant vehicle conposition conprisi4g-a conpound of 'the gener3a
formuta | and at |east sufficient water to induce a lanellar |iquid
crysﬁdlline phase. Preferably the anmount of conpound of the general formula
| 10 is fronmi.ftvet10 % Gherhyontdighihgatie Espeacad| and absre) S0 %ten Box’ﬁ%.h-y

wei ght based on the total ht. O sition. The present
i nvention al sg’“{) tg’ﬁ gL gn p?ygéggtjf”ﬁf%ﬁﬂag?ﬁ ng 15 oxidation of a
-foodstuff susceptible to oxidation wherein the foodstuff is treated with a
conposition ¢ rLsin fective oxidatio bi ting amount of .
compound. havi AEEPRALBUAYT sher EAnenY $ e oncoteo RAPYRGEn R AFk ot~
| east 10% by &ehgh&eﬁﬁqmmnaomPnamtxnnt¢mmpniainqeaghbmpbunﬁ oft kthe general
conposition. The pres |nv i on_ .al so.proyv co Si,ti,on _cQnpr.i Si
f oodst uf f sus%g &Fe %%ﬂ ??EH&P%. g*%ggtvsgeﬁgggaﬁPg éq%%ﬁ%{#gﬁ
anmount of a cmmgﬁmddcm&gﬂaihynEﬂpﬂaﬁé. formula | in the forn1of a filmon
the surface of the foodstuff.

Preferably the amount of compound of the general formula I
‘ 10 is from 0.01% to 1.0% by weight and especially from 0.05%
N - to 0.5% by weight based on the total weight of the compo-

sition.

-

The present invention also provides a process for inhibiting
15 oxidation of a foodstuff susceptible to oxidation wherein
the foodstuff is treated with a composition comprising an
effective oxidation inhibiting amount of a compound having
.the general formula I in an aqueous medium containing at
least 10% by weight of water based on the total weight of

20 the composition.

The present invention also provides a.composition comprising'
a foodstuff susceptible to oxidation and an effective
oxidation inhibiting amount of a compound of the general

25 formula I in the form of a film on the surface of the
foodstuff. '

Foodstuffs which may advantageocusly be protected against
oxidation by means of the compounds having the general
30  formula I are, for example, carrots and foodstuffs contain-

ing fats such as ham.

. Compounds of the general formula I which are valuable
antioxidants are those in which the alkylene radical X is .
35 methylene and espeéially those in which the alkylene
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Foodst uf fs which- may advant ageously be protected agalnst oxi dat.i on by- means
of the conpounds having the general 30 formula | are, for exanple,

carrots angrfhpodstuff's contain- ing fats such as ham Conpounds of the 2
gener al fa | which dre valuabl e antigxidants are those in whjch_ the

al kyl ene radt’'cal X is 35 nethylene and'e?pécially those in which the

al kyl ene 5 radi cal X is an isopropyl ene radical having the formula IV,.
for exanpl - 0- {h%tanﬁ%?-L-ascorbhc acid.. The saturate nched cha|H‘
conpounds AR }SeProPY AR TRALFE &t % ¥R LR edVabove

[err] and éfroe: Sénaélﬁpi?leThE-M-HH*daﬁB?ﬂ.nLl-as%omlé et for the formation
of the lanellar liquid crystalline phase. These conpounds thus have
advant ages over the correspondi ng saturated strai ght chain conpounds and

t he unsat uraiee s @rsted $PahEndd chﬁﬂﬁpeb&%undté"ﬁhaiﬁi&é ages géhaiaht
chai n conpounds are solid up to about [err] "and although” t he unsaturated

branchéd cHATPEFpbURER hiduid@EdteBBeEatNEes [3dave 1IRVC aard ydseabl e

oW ng to oxdiaiion. Tﬂé 115@faf@h£9w g Exe@ah%etﬂérw%fIéﬁ@tf@hﬁawsn
present invention. To a flask contai ni

n
mllinol estofth_ea%W %ra%l-‘EUl@OcﬁYSGﬁlééﬁ@emaaeed ‘fﬁme} ?%P‘Q'?%lSI\/Erck
a Regi st er ety afla B4 aN€i§es over the corresponding saturated

straight chain compounds and the unsaturated branched chain

10 compounds : the saturated straight chain compounds are solid
up to about 90°C and although the unsaturated branched chaini;)
compounds are liquid above about 0°C, they are unstable

owing to oxidation.

L4

15 The following Examples further illustrate the present

invention.
Example 1

20 To a flask containing 3.52 g (20 millimoles) of L-ascorbic acid,
20 ml of concentrated HZSO (95-97%, Merck, a.Registered Trade Mark) were
slowly added under stirring and cooling at 0°C. After 20
minutes stirring at room temperature, 6.4 g (20.5 milli- ~/
moles) of phytanic acid, prepared from phytol by successive

25 catalytic hydrogenation of the double bond and oxidation
of the alcohol function, were added dropwise. After 3 hours,
the reaction mixture was poured on ice and extracted with
three portions containing 30 ml of ether. The combined
ethereal extracts were dried over Na,S0O, and concentrated

30 under vacuum. The residue was purified by coiumn chromato-
graphy (MN-Polyamide CC6, chloroform). 2.8 g of 6-0-
Phytanoyl-L-ascorbic acid were isolated as an oil, i.e. a
38% yield. Upon drying under high vacuum a glassy solid
was obtained having a purity of at least 95%. The spectro-

35 scopic data are as follows :



slomdy added: under, stlrrlng and cooling at [err]. After 20 mnutes stirring
at roomtenperature, 6.4 g (20.5 milli- noles) of phytanic acid,  prepared
from phytol hy successive 25 catal ytic hydrogenation of the douax;
and oxi dation of" the al-cohol function, were added dropw se. After./$
the reaction mixture was poured on ice and gxtracted with three pof
containing 30 ml of ether. The conbi ned ethereal extracts were dried over
[errf~and concentrated 30 - under vacuum The residue was purified by

col urm chr omage- w@r aiiey, )( M\- Pol y i sles §556( [ﬁbkﬁr.?i?r my702- (ﬁ+§ -0f43§r-0 330 -
Phyt anoyl - L-ascorbic acid Wer e |solated as an oi 8%’yi el d. "Upon
dryi ng under high vacuuma gl assy( EQMY%BnﬂécoBFéﬂnédNﬁaGFﬂg a purity of at
| east 95% The spectro- 35 scopic data are' as foll ows : 6- Cl M5 (NH3)

m z: 488 ([ M+ +); 470 (Mr); 430; 330 (]Phyt d + +
TS5 A (o] 53 bt (Gt RKesmmy; A0, beers)S 2578, 5 )

152.3(C-3)g 119.1(C-2); 76. 1(C—_4)1,$§7 gé%g) 193 3((5 ?% 41%.5(1@-_24));?

39. 4(CG 14'3: 37.5/37.3(C 4,
30.4(CG3'); 28.0(C 15'), 24. 8/24-&R(9E£ Sps ezgsxg-sm- 41.7(c~-2"%);

22.7(C16", 15-Me); 19.7(3" -, 7"399&&6-“@)); 37.5/37.3(C-4', 6', 8', 10,
127'); 32.8 (C-7', 11'); 30.4(C-3');
28.0(C-15'), 24.8/24.5(C-5', 9', 13');

10 22.7(C-16', 15-Me); 19.7(3'-, 7'-, 11'-

| Me) .

-
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'Examéle.ﬁ . -

15 Cut and blanched carrots of size 10x10x3 mm® were dipped
into a 0.1% weight/weight dispersion of 6-0-Phytanoyl-L-
ascorbic acid in distilled water for 10 minutes at 22°C.

A control was made by dipping carrots of the same size for
the same time and a£ the same temperature in the same amount

20 of distilled water not containing any antioxidant. The
treated carrots were frozen and freeze-dried.

9 _
The dry carrot pieces having a water activity (Aw) of less
than 0.10 were stored at 37°C in sealed glass jars for the

25 periods of time shown in Table I below and the effects of
storage were evaluated by observing changes in smell and
colour. Oxidation leads to a smell of hey, and carotene

degradation leads to increased whiteness.

30

35



Exanpl e 2 15 Cut and bl anched carrots of size 10x10x3 mmB were dipped-into
a 0. 1% wei ght/wei ght di spersion of 6-0-Phytanoyl-L- ascorbic acid in
distilled r for 0 minutes at [err]. A control was made by di pping
‘carrots o same size for the same tine and at the same tenperature in
the sane awednt 20 of distilled water noi containing any antioxidant. The
treated carrots were frozen and freeze-dfied. The dry carrot pieces havi-ng
a water activity .(Aw) of less than 0.10 were stored at [err] in sealed “
glass jars for the 25 periods of ting gﬁg;in Tabl e |1 bel ow and the
effects of - storage were eval uated ving changes in snell and
colour. Oxidation leads to a snell of hey, and carotene degradation | eads
to increaseg whiteness. 30 35 TABLE | Storage, time 18

40 rage tiMg,  (ays) Bxanple 1 No el | of hey Slidf snell
of hey sridays) hey No col our change No col our change ‘Slight increase

of whiteness Cootrol ‘Sne f. hey , L Stro spel | of he St rong

snel | &f he@%ﬁe 1 No _s“eﬂ Roheh tes%ss“erﬁl\/ﬁge it@'@é&t%f hey,[|

carrots were white/yell Q@ icblour change No colour change Slight increase
' ' of whiteness

Control smell of hey Strong smell of hey  Strong smell of hey
10 ' No white spots Many white spots all carrots were -
white/yellow in
colour

After 180 days significant more carotene colour could be obser-
15 ved.for the carrots treated with antioxidant.

It can be seen that the new film forming antioxidant signifi-
cantiy delays the oxidative detoriation of freeze-dried
carrots as determined by smell and colour changes.
20
Example 3
o/
Fresh ham was cut into slices of 3 mm thickness which were
dipped in a 0.1% weight/weight dispersion of 6-0-Phytonoyl-
25 L-ascorbic acid in distilled water for 1 minute at 4°C. A
control was made by dipping fresh ham slices of the same
size for the same time and temperature in the same amount

of distilled water not containing any antioxidant.

30 The treated slices of ham were frozen and packed into
Plastic bags which were stored at -20°C for the periods of
time shown in Table II below. '

After storage, the slices of ham were evaluated by heating

35 the treated samples at 150°C for 10 minutes in a foil-covered



colour After 180-days S|gn|f|cant nore carotene colour could be obser- 15
ved for the carrofs treated with anfioxidant. It can be seen that the new
filmformng antioxidant signifi- cantly delays the oxi dative detarlatlon
of ‘freeze-dried carrots as determ ned by snell and col our changés.. 20
Exanpl e 3 Fresh hamwas cut into slices of § &m thickness which were di .
in a-0.1% wei ght/wei ght di spersion of 6-0-Phytonoyl- 25 L-ascorbi c aci\Q

in dstilled water for 1 minute at [err]. A control - was made by di pping
fresh ham sl pafswatht BemlaneE siated adddd. Sphe ¢ ffefaadouenpansied &y tidie

same anount of tille er_ _not contalnln y, anti oxidant . he
Croat od o | coifrtiam i S nelafordR og et 1BE, o bne, Neadr
stored at [egphcéogalshe apd itdds z@‘sutlw &hovshown Tah! €abllebgrqw. After
storage, the slices of ham were eval uated by heating 35 the treated
sanples at [err] for 10 mnutes in a foi]-covered -8- pan with 5 nml of
wat er addgd. The off-flavour caused by 2Amwr@xxdati on of the fat was

regi stered by snmelling of the head- spaceé gas and the results are shown in

Table Il. 5 TABLE Il Storage tine 3
40 stbRfge time 3 40 160
‘(Gays)
Example 1 Mo off-flavour Slight off-flavour Off-flavour
. 10
\/ ' Control Slight off- Strong off-flavour Strong off-

flavour flavour

It can thus be seen that the treatment of ham with bilayef
15 forming antioxidants slows down the developement of rancid

off-flavours.



(days) Exanple 1 No of f-flavour Slight off-flavour -Off-fl.avour *10
Strong off-flavour Strong off- Control © + . Slight off- flavour

flavour It.gcan thus be seen that the treatnent of “ mmn“mwnﬂl 15 v
formng a oxi dants sl ows down the devel openent L n vours.
‘9 CLAI M5 AV conmpound having the general fornula * 5¢[efr]* 10 wherein X is
an al kyl ene"radi cal containing from1 toB-Ttarbon atoms and Y is a resiq5e
of L-ascorbic acid having the formula : 15 [err] 20 or a residue of !
D-i soascorbic acid having the fornula : 25 [err] 30 and the
correspondchBIM8| ts t hereof.

1. A compound having the general formula :

5
Cila Lk = H Y H Ceey
b ""\cu;./L : Z\Ca,./h \%d/ J'\cn,_ X7
. " T
CHy Cit Cily |
10 | A\
wherein X is an alkylene radical contéining from 1 to 3 .
carbon .atoms and Y is a residue of L-ascorbic acid having -
the formula :
15 .
OH OH
OH
‘ el i
20 O O \
H
o/
or a residue of D-isoascorbic acid having the formula :
25 | oH oy
H
| T
L =
OH
30

and the corresponding salts thereof.

35 2. A compound according to claim 1 characterised in that



35 2. A conpound accordlng toclaiml characte

- 10- the

t hat
al kyl ene radical X is nethylene. 3. A conpound ﬂﬂ ﬂ“ﬂ m1
characterised in that the alkylene radical X is I
having 5

process of preparing a conpound having th
characterised in that either L-ascorbic acid or D-isoascorbic aci

the formula : [err] 10 4. 6-0- p t anoyl L ascorblc acr%szs. A
e %eneral 15 formul a {i

esterffied m&ﬁ? bERRva QB%OQ%@@E%fMﬁ(1éﬂﬁg¥h€§égecondltIOnS 6. A process

according to c

a|n1 characterised in that the ascorbic acid is

esterified wth phytanic acid to give a conmpound of the general fornula I

wherein X issa ASPBﬁPBMBQn%c%%QdEﬂ%JEB”éih££e1feﬁHEgétb¥1ééd 'h that -

ant i oxi dant vehlc

osition conpri si ng a conpoun e general

formul a | antheat alkydensyraiddicadt Xwatiseran ol$¢m@py&enarr§|alda-rcall4 ddwiing
crystallgne QﬂésfPrﬁulé gonposi tion according to claim7 characterised in

t hat t he”anount

thé conpound of the general formula | is 30 fromO0.05%

to 0.5% by wei ght based on the total weight of the conposition. 9. A
process for inhibiting exdatii er—Gtia—Fo0dst uf f

-

10

15

20

25

30

35

. Iv
(ZH3 | |

4., 6-0-Phytanoyl-L-ascorbic acid.

*

5. A process of preparing a compound having the general
formula I characterised in that either L-ascorbic acid or
D-isoascorbic acid is esterified with the appropriate

acid under acid conditions.

6. A process according to claim S5 characterised in that
the ascorbic acid is esterified with phytanic acid to
give a compound of the general formula I wherein X is a

isopropylene radical having the formula IV.

7. An antioxidant vehicle composition comprising a compound
of the g¢eneral formula I and at least sufficient water to

induce a lamellar liquié crystalline phase.

8. A composition according to claim 7 characterised in that
the amount of the compound of the general formula I is

from 0.05% to 0.5% by weight based on the total weight of
the composition.

9. A process for inhibiting oxidation of a foodstuff
susceptible to oxidation characterised in that the food-

stuff is treated with a composition comprising an effective



susceptibl e to oxidation characterised in_that thefood--35° stuff i's

treated with a ‘conposition conprising an effective oxi dation inhibiting
amount of grrpound ‘havi ng the general fornula | H" H um :
.cont ai ni ./1 | east 10% -'by wei ght of vvate{ based’ " muﬂ'mﬂmumsht of

t he conpos on. 5 10. A conposition conp sing a foo sthff"sd%céptlble to
oxi dation and an effective oxidation |nh|b|t|ng anount of a conpound of bhe
general forrmula | in the % mof a fi t he surface, of thet odstuff
A Conp s¥ i aakL AR CRBRRY 40 AR Thf Ay el pRvERY;

foodstuffs g&gefaLir 8b8mAlaha@Min an agueous medium containing at
least 10§'by'weight of water based on ‘the total weight of

the composition.

5
10. A composition comprising a foodstuff susceptible to
oxidation and an effective oxidation inhibiting amount’
of a compound of the general formula I in the form of a

_ £film on the surface of the foodstuff.

10

11. A composition according to claim 10 characterised in W

that the foodstuffs are carrots or ham.




