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(54) Method of producing fried food

(57) Fried foods are preserved by
adding an anti-oxidant to the oil in
which they are fried, the antioxidant
being obtained by an extraction
treatment of herb family spices,
residues obtained after the recovery of
essential oils from herb family spices,
oleoresins obtained from the extraction
of herb family spices with a polar
solvent, and oleoresins and extracted
residues obtained from the extraction
of herb family spices with a non-polar
solvent, the extraction treatment being
carried out with a polar solvent to
obtain an extract which is decoloured
with an adsorbent, concentrated after
the separation of the adsorbent, steam
distilled and an insoluble part
recovered from the steam distilled
residue. At least one further additive
e.g. a mixture of dehydroacetone and
amino acid, quercetin, or phytic acid
preferably may be added to the frying
oil and/or the food stuff.

Y /67 790 7 945



GB 2064297 A 1

10

15

20

25

30

35

40

45

50

55

60

65

SPECIFICATION
Method of producing fried food

The present invention relates to a method of pro-
ducing fried foods such as fried noodles, fried potato
chips, fried corn chips, fried nuts, fried crackers and
the like, and more particularly to a method of pro-
ducing fried foods which are resistant to oil oxida-
tion and have an improved shelf life.

In the production of fried foods such as fried noo-
dles, potato chips, fried crackers and the like, a frying
oil containing a synthetic antioxidant such as BHA
(butylhydroxy anisole) has hitherto been used in
order to prevent oxidation of oil in the fried foods to
improve the shelf life thereof. However, the use of
such synthetic antioxidants as BHA is strictly
restricted with respect to addition amount, kind of
foods to be fried with and the like according to food
regulations.

For this reason, it has also been proposed to add
tocopherol (vitamin E), vitamin C, a mixture of
tocopherol and melanoidin, citric acid or the like as
an antioxidant to frying oil. However, the addition ef-
fect of such antioxidants is fairly poor as compared
with that of BHA.

Consequently, there is a need for natural antioxid-
ants giving a higher antioxidation effect to suppress
oil oxidation with time in fried foods, thus increasing
shelf life, and preferably retaining qualities such as
flavor and color unchanged over a long period of
time.

According to the present invention, there is pro-
vided a method of producing fried foods comprising
adding an antioxidant to a frying oil and frying a
desired food stuff therein at 100-250°C, the antioxid-
ant being obtained by subjecting a starting material
selected from herb family spices, residues obtained
after the recovery of essential oils from herb family
spices, oleoresins obtained from the extraction of
herb family spices with a polar solvent, and oleore-
sins and extracted residues obtained from the
extraction of herb family spices with a non-polar sol-
vent, to an extraction treatment with a polar solvent
to obtain an extractjve, decoloring the extractive
with an adsorbent, concentrating the extractive after
the separation of said adsorbent, steam distilling the
concentrate, and then recovering an insoluble part
from the steam distilled residue.

The preferred antioxidants provide an antioxida-
tion action equal to or higher than that of butylhyd-
roxyl anisole and have excellent antibacterial and
antifungal properties. Although these antioxidants
are obtained from herb family spices, they are sub-
stantially free of flavor inherent to the spices and are
pale brown to white. When a fried food is produced
by using a frying oil containing such an antioxidant,
the degree of oxidation of oil in the fried food is
substantially small even after a long-term storage
and the quality of the fried food can be well retained
over a long period of time. Such results are obtain-
able at minor amounts of the antioxidant added.

In a preferred embodiment of the present inven-
tion, at least one synergistic additive selected from a
mixture of dehydroacetone and amino acid, querce-
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tin, and phytic acid may be added to the frying oil
and/or the food stuffs to be fried together with the
addition of the antioxidant to the frying oil. The addi-
tion of such a synergist gives a fried food a longer
shelf life.

The starting materials used for the production of
the antioxidant in the preferred embodiments are
herb family spices including sage, rosemary, mar-
joram, thyme, oregano, basil and the like. Various
types of the starting materials may be used in the
production of the antioxidant, including powders of
the spices; residues obtained after the recovery of
essential oils from the spices by steam distillation or

. thelike; oleoresins obtained from the extraction of
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the spices with a polar solvent such as ethyl ether,
ethylene chloride, dioxane, acetone, ethanol, hydr-
ous ethanol, methanol, ethyl acetate, propylene
glycol, glycerin or the like; and oleoresins and
extracted residues obtained from the extraction of
the spices with a non-polar solvent such as
n-hexane, petroleum ether, ligroin, cyclohexane,
carbon tetrachloride, chloroform, dichloromethane,
1,2-dichloroethane, toluene, benzene or the like.

In order to produce the antioxidant from the start-
ing material, at least an equal volume of a polar sol-
vent such as ethy! ether, ethylene chloride, dioxane,
acetone, ethanol, an ethanol-water mixture having
an ethanol content of not less than 65%, methanol,
ethyl acetate, propylene glycol, glycerine, etc. or
mixtures thereof is added to the starting material
and then extraction is effected, preferably under
reflux. This mixture is separated into an extractive
and a residue in a conventional manner as by filtra-
tion, centrifugal separation or decantation, prefer-
ably under warming, and then the extracted residue
is again subjected to the above procedure to thereby
obtain an extractive, which is added to the precedent
extractive.

To the extractive is added an adsorbent such as
activated carbon, diatomaceous earth, acid clay or
the like to remove coloring matters such as
chlorophyll from the extractive for decoloring. In this
case, the adsorbent is added to the extractive in an
amount of 1-20% by weight based on the weight of
the starting spice. After refluxing for 10-60 minutes,
the adsorbent is filtered off to obtain a decolored
solution. This adsorption procedure is usually car-
ried out once or twice.

The thus obtained solution (exhibiting light to dark
brown due to the removal of green coloring matters
or the like) is concentrated by heating at a tempera-
ture near the boiling point of the solvent used in the
above extraction under a reduced or an atmospheric
pressure to distill off the solvent. A dark brown or
black glutinous or lumpy substance is obtained.
Next, this substance is poured into water, preferably
a 10 times by weight or more amount of water with
stirring and the aqueous dispersion is heated under
a reduced or an atmospheric pressure to perform
steam distillation. During this treatment essential oil
components exhibiting flavor inherent to the raw
spice are distilled together with steam from the
aqueous dispersion. The vaporization of the essen-
tial oil components may be accelerated by blowing
steam into the aqueous dispersion in this steam dis-
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tillation step.

After the steam distillation is continued until the
essential oil components disappear in the steam dis-
tillate, the aqueous dispersion or steam distilled
residue is separated into a dark brown water portion
and a yellowish brown solid matter (insoluble part)
in a conventional manner as by filtration, centrifugal
separation or decantation before or after cooling.
The separated solid matter is dried to yield a pale
brown powdery fraction.

The thus obtained solid matter or powdery frac-
tion is used as the antioxidant. This solid matter or
powdery fraction is substantially free of flavor inher-
ent to the spice and has a very strong antioxidation
effect and an excellent antibacterial action. It should
be noted that the dark brown water portion resulting
from the steam distilled residue tastes strongly bitter
and produces a highly hygroscopic, dark brown
lumpy or powdery substance when evaporated to
dryness, which develops neither antioxidation nor
antibacterial action.

The antioxidant produced by the above mentioned
procedure is added to a frying oil. The frying oil is
dependent upon the type of foods to be fried and is
not necessarily limited. Examples of the frying oil
which can be used in the practice of the present
invention include fish oil, lard, tallow, soybean oil,
cottonseed oil, safflower oil, rice bran oil, corn oil,
sesame oil, peanut oil, coconut oil, palm oil'and mix-
tures thereof. Furthermore, the antioxidant is added
to the frying oil in amounts of 0.001-0.2% by weight,
preferably 0.005-0.1% by weight based on the frying
oil. The addition effect of the antioxidant is satisfac-
torily developed at smali amounts. The antioxidant
may be directly added to the frying oil, but more
preferably, the antioxidant may be included in a fatty
oil at a high concentration. The resulting concentrate
is conveniently added to the frying oil.

In a preferred embodiment of the present inven-
tion, at least one synergist selected from a mixture of
dehydroacetone and amino acid, quercetin, and phy-
tic acid is further added to the frying oil and/or the
food stuffs to be fried. The use of such a synergist in
combination with the antioxidant increases the shelf
life and minimize oxidation of oil of an aging fried
food. The amino acids which may be used herein
include glycine, alanine, valine, leucine, isoleucine,
cysteine, aspartic acid, glutamic acid, phenylalanine,
histidine, tryptophane, prorine, and mixtures
thereof. Moreover, the synergist may preferably be
added in amounts of 1-100 parts by weight per 1-10
parts by weight of the antioxidant in the fried food.

The frying oil containing the antioxidant and
optionally the synergist is heated at a predetermined
temperature dependent on the kind of foods to be
fried, usually at a temperature of 100-280°C before
any desired food is fried therein in the conventional

manner.

As the foods fried according to the present inven-
tion, mention may be made of fried noodles, fried
potato chips, fried corn chips, fried crackers, fried
ricecake cubes, fried nuts such as buttered peanuts,
fried sweetmeats, doughnuts, fried dough cookies
and the like.

The fried foods produced by the preferred
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methods show minimum oil oxidation even after a
long-term storage, have a long shelf life, and well
retain the qualities such as flavor, color and the like
over a long period of time because they are fried
with the frying oil containring the above-said antiox-
idant. Since the antioxidant is substantially free of its
own flavor, appears approximately white, and
further develops a satisfactory addition effect ata
very small amount, it does not adversely affect the
flavor, color and other qualities of the fried food.
Moreoaver, as the antioxidant is extracted from the
natural spice and is effective at a very small amount,
the safety margin is high enough. In addition, the
shelf life of fried foods can be further improved by
using the antioxidant together with the aforemen-
tioned synergist.

The production of the antioxidant and the antioxi-
dation effect thereof will be described below.

To 100.0 g of each of sample spice powders (sage,
rosemary, marjoram and thyme), designated frac-
tion A, was added 300 ml of 95% ethanol. The result-
ing mixture was subjected to extraction under reflux
for one hour and thereafter separated by filtration
into an extractive and an extracted residue. The
extracted residue was further added with 300 ml of
95% ethanol, again subjected to extraction under
reflux for one hour and separated by filtration into an
extractive and an extracted residue designated frac-
tion B. To the combined extractives was added 5 g of
activated carbon. After refluxed for one-half hour,
the mixture was filtered to obtain a supernatant.
Again, 5 g of activated carbon was added to the
supernatant and the above procedure was repeated.
After filtering off of the activated carbon, the result-
ing brown solution (ethanol extractive) free of green
coloring matters was heated to about 70°C under a
reduced pressure to distill off the ethanol, obtaining
a brown glutinous or lumpy substance. Then this
substance was suspended in an about 10 times by
weight amount of water. With stirring, the suspen-
sion was heated to the boiling point for steam distil-
lation to remove the remaining essential oils. After
cooling, the steam distilled residue was filtered to
remove a brown water layer designated fraction C
(the dried substance of the brown water layer) and a
light brown insoluble part was thus recovered. This
insoluble part was dried to obtain a powdery anti-
oxidant designated fraction D.

Thevyields of fractions A-D are shown in Table 1.
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Table 1
Sampe Sage Rose- Thyme Mar-
Fraction mary joram
A (Starting 100.0g 100.0g 100.0g 100.0g
material)
B 68.1 67.6 72.7 69.0
C 10.2 6.8 15.3 15.8
D (Antioxidant 5.9 11.2 2.8 2.1
of thein-
vention)
Then, the antioxidant action of each fraction A-D pled out at suitable intervals and the peroxide value
was determined by the AOM method using lard. (POV) was measured according to the improved Lea
A 20 g portion of purified lard containing 0.1 wi% 10 method. The results are shown in Table 2.
of each fraction A-D was weighed into a test tube, For the sake of comparison, the same experiment
5 which was placed in a constant temperature oil bath was carried out using lard containing 0.02 wt.% of
at 97.5°C = 0.5°C. Air was forcedly bubbled in the butyl hydroxy anisole (BHA).

lard at a rate of 0.23 mi/hr. The heated lard was sam-
Table 2. Measurement of POV {meqg/kg)

Time 17 45 71 97 117
Sample
(0.1% in lard)
A 2.7 5.8 12.2 259.0 —_
B 5.3 36.3 655.2 — —
Sage
C 3.3 10.5 76.8 _— —_
D 2.8 6.8 11.9 14.2 22.9
A 2.6 3.9 9.3 23.6 436.3
B 4.0 32.8 682.4 — —
Rosemary
C 4.4 11.8 40.8 741.3 —_
D 3.3 6.0 10.6 14.8 18.2
A 4.9 25.0 647.4 — —
B 5.5 51.2 684.4 — —_
Thyme
Cc 3.1 10.8 50.9 722.0 —_
D 2.6 7.0 11.1 13.4 39.3
A 5.6 31.9 859.5 — —
B 5.6 54.9 5134 —_ —_
Marjoram
C 5.0 16.1 385.0 — —
D 4.5 15.1 87.1 —_ —_
BHA 0.02% 5.0 20.3 75.2 — —
Control
(lard alone) 13.0 33.0 653.8 — —
From the results of Table 2, it can be seen that the Examples, Comparative Examples
15 antioxidants of the invention (fraction D) give an To an oil mixture having a composition of 50 parts
excellent antioxidation effect. by weight of lard and 50 parts by weight of palm oil
The present invention will be described in detail 25 were added given amounts of the antioxidant from
with reference to the following examples and com- sage, that is powdery fraction D of sage as men-
parative examples. However, it is to be understood tioned above (hereinafter abbreviated as SA) as
20 that the invention is not limited to the Examples. All shown in Table 3. The resulting mixture was heated

percentages are by weight. at a temperature of 150 = 5°C, in which shaped raw
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noodle blocks optionally containing a synergist as
shown in Table 3 were fried for 75 seconds.

Each of the fried noodle blocks was sealed in a
polypropylene bag and stored at 50°C over a given

5 time. Thereafter, 10 g of the fried noodle was
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weighed out and treated with 100 mi of ethyl ether to
extract the oil from the fried noodle. The peroxide

value (POV) of the exiracted oil was measured
according to the improved Lea method. The results

10 are shown in Table 3.

For the sake of comparison, the same experiment
as described above was repeated using the oil mix-
ture alone or the oil mixture containing tocopherol
or BHA instead of SA.

Table 3 Measurements of POV * (meqlkg)

Antioxidant Synergist Storage days
and amount and amount
{added in (added in raw Ini-
flying oil) noodle blocks) tial 110 120 |30 J40 |50 {60 |70 {80 [0 | 100 {110 { 120 { 130 140 | 150
Example
SA0.02% - 26 |3.11424817.7 167 |7.3 {85]9.5 |18.8|20.9 25.9] 37.8 |50.0 {170.2
SA0.04% _ 25 }13.0 {4.1 7.6 17.7 {8.1 18.6(10.8]15.0116.3 |19.8 | 32.3! 355 [ 42.3 | 50.9
SA0.02% Dehydreaceton
0.05% +
Amino acid mix- | 3.6 {44 7.8 |7.7 {7.6110.8]13.3[17.2 |20.1 } 21.6| 25.5 | 26.4 | 38.2
ture ** 0.01%
SA0.02% Quercetin0.03% | 3.8 |55 11.918.1 17.4|8.912.3{12.4 {13.0 | 17.3| 279 23.4| 305
SA0.02% Phyticacid 0.1% | 3.2 {4.3 4.91826.8]8.0]74]108 |11.4 | 15.1] 16.6 | 20.8] 28.8
Comparative
Example
Tocopherol
0.03% — 3.8 5.6 [4.2]15.5/19.1}20.9]31.4{29.2{36.1]49.3|57.8 | 60.2 ) 76.9 ] 234.9
BHA 0.02%% — 3.5 |44 20.5|25.3130.3134.4}40.9{59.7 [108.8
—_ — 3.4 }3.6 |6.2]8.7 |11.5}13.2}19.2]19.3 29.8r07.2698.3

Notes: *POV is an average value of measurements of two samples.
- Amino acid mixture is a mixture of glutamic acid 7 parts, prorine 3 parts, leucine 2 parts, valine 1 part, arginine 1

part, phenylalanine 1 part and isoleucine 1 part by weight.

From the results of Table 3, it can be seen that the
fried noodle produced by the method of the present
invention shows reduced oxidation of oil with time
and hence, has an excellent aging stability.
Moreover, when noodles are fried according to the
present invention, no significant difference in flavor
and color is detected between the fresh fried noodle
and the fried noodle aged for 90 days.

CLAIMS

1. A method of producing fried foods, which
comprises adding an antioxidant to a frying oil and
frying a desired food stuff therein; said antioxidant
being obtained by subjecting a starting material
selected from herb family spices, residues obtained
after the recovery of essential oils from herb family
spices, oleoresins obtained from the extraction of
herb family spices with a polar solvent, and oleore-
sins and extracted residues obtained from the
extraction of herb family spices with a non-polar sol-
vent, to an extraction treatment with a polar solvent
to obtain an extractive, decoloring the extractive
with an adsorbent, concentrating the extractive after
the separation of said adsorbent, steam distilling the
concentrate, and then recovering an insoluble part
from the steam distilled residue.

2. A method as claimed in claim 1, wherein said

herb family spice is selected from sage, rosemary,
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marjoram, thyme, oregano, basil and mixtures
thereof.

3. Amethod as claimed in claim 1 or 2, wherein
said antioxidant is added to said frying oil in an
amount of 0.001 - 0.2% by weight.

4. A method as claimedin claim 1, 2 or 3,
wherein at least one additive selected from a mixture
of dehydroacetone and amino acid, quercetin, and
phytic acid is added to the frying oil and/or the food
stuff.

5. A method as claimed in claim 4, wherein said
additive is used in an amount of 1-100 parts by
weight per 1-10 parts by weight of said antioxidant in
the fried food.

6. Amethod as claimed in claim 4 or 5, wherein
said amino acid is selected from glycine, alanine,
valine, leucine, isoleucine, cysteine, aspartic acid,
glutamic acid, phenylalanine, histidine, tryptophane,
and prorine.

7. Amethod according to the invention, substan-
tially as exemplified herein.
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