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ABSTRACT

Combinations of different spices were used at
variable concentrations in the preparation of vari-
ous curty blends. The sample showed the highest
sensory attributes in coraparison with control
curry sample was compounded with different
spices, onion and garlic at variable concentrations
in corresponding seasoning blend. The oleoresin
of the seasoning blend that possessed the highest
quality scores was prepared and subjected to
freeze drying process after dispersion on suitable
carrier. The flavour contribution percentages of
the characteristic notes; light sweet top, medium
aromatic, full boiled spicy and pungent spicy were
calculated for each curry and seasoning blends.
The hydro distilled (HD) oils of the selected curry
and its constituents were subjected to GC-MS
analysis. The results revealed the high contribu-
tion of the components possess spicy note in the
raw curry sample. The components possess pun-
gent notes showed less representation. [3-
Caryophellene was the mzjor compounds in the
HD oil of raw seasoning blends followed by 6-
carene and ar-turmenone, The qualitative and
quantitative variation in the volatile compounds
separated from the HD oil of the freeze dried sam-
ple may be attributed to the interaction between
such components and the used carrier (10% mal-
todextrin in water).

INTRODUCTION

Herbs and spices are rarzly used singly and of-
ten complement each other when used in well bal-
anced mixture or seasoning. Skill in blending sea-
soning is acquired by practical experience of the
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raw materials available, their relative flavouring
strength and qualities as well as their interrelation-
ship with the profile of the main dietary items in
the end product (Pszczola, 2001).

Seasonings are compounds containing one or
more spices, or spice extractives, which when
added to a food, either during its manufacture or in
its preparation, before it is served, enhance the
natural flavour of the food and thereby increase its
acceptance by the consumer (Underriner, 1994).

The stages of building up a seasoning depend
upon whether one is attempting to match an exist-
ing seasoning or formulating one for a designated
use (Heath and Reineccius, 1986a4). The match-
ing of an existing seasoning involves first an
agreement on the target sample and its profile. It is
necessary to carry out some preliminary analysis
to assess the organoleptic characteristics. Thereaf-
ter, the building up of the matching seasoning fol-

. lows the usual lines of blending appropriate ingre-

dients and repeated testing until matching product
is achieved.

Spice oleoresins are being used in increasing
amounts in industrial scale food preparation since
they are easier to handle than spice powders and
are free of microorganisms unlike essential oils;
oleoresins contain nonvolatile fractions such as the
compounds responsible for pungency or hot, fixed
oils, antioxidants and pigments (Giese, 1994).
Oleoresins are counsistent in flavour and aromas
sterile and stable during storage. A weakness of
the oleoresins is that they are very viscous and
thick, making them difficult to weight, handle and
mix in processing operation.

New seasoning technology can be used to
solve this problem. Oleoresins can be dispersed
over a suitable carrier and then subjected to dry-
ing. Using a new drying technology as an alierna-
tive to the conventional method create seasonings
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homogenous in composition and unique in func-
tion and application (Sinton, 2004).

Curry powder is one of the classic standardized
seasoning blends. It is a special blend of selected
spices, skillfully put together for a single dish.
Usually different curries are prepared for use at
the same meal.

Traditionally turmeric as the main ingredient
in combination with other spices such as paprika,
chili, ginger, clove and cinnamon are used in vari-
ous combinations of curries powder.

Turmeric (Curcuma longa. 1.) has bean used in
traditional medicine for treatment of several kinds
of diseases (Srinivasan, 2005). Curcumin is a
yellow coloured phenolic pigment obtained from
powdered rhizome of turmeric. Extensive investi-
gations on curcumin have demonstrated its varied
therapeutic effects as antinflammatory, antibacte-
rial, antiviral, antifungal, antitumor, antispasmodic
and hepatoprotective (Aggarwal er al 2004). Gin-
ger (Zingiber officinale Roscoe) and pepper (Piper
nigrum L.) are the classic pungent spices used for
food flavouring. Ginger is also used medicinally
(Srinivasan, 2005).Concentrated extracts of the
aroma, flavour, and colouring compounds (oleo-
resins) of these spices are important commercial
products that have generally been prepared with
liquid solvents such as ethanol, acetone, and di-
chloroethane (Purseglove ef ¢/ 1981a,b and ¢). A
strongly antibacterial and antioxidant activity has
been revealed for clove essential oils (Blank er af
1991).

Extensive studies have been carried out to de-
termine the chemical composition of the volatile
oils of different spices (Siatis ef af 2005; Cheng
et af 2006 and Kimbaris er al 2006); however, no
data could be found concerning the volatiles
analysis of their seasoning blends.

The main objective of the present study was to
use new technology in preparation of high quality
seasoning. To achieve this aim different curries
were prepared and the best one was compounded
with other aromatic plants in corresponding sea-
soning blends. A correlation between the flavour
contribution percentages and the volatile com-
pounds in the selected seasoning blend was inves-

tigated.
MATERIALS AND METHODS
Plant materials and chemicals

Dry clean spices, a curry sampled (control);
dry garlic and onion were purchased from the
same local market, authentic compounds and stan-

dard n-paraffin (Cg-Clz;) were purchased from
Sigma — Aldrich Co.s (St.Louis, MN, USA), and
Merck (Darmstadt, Germany). All other chemicals
were of analytical grade.

1- Preparation of different curry and seasoning
blends

1.1- Spices used in preparation of cury
blends were separately grounded and
blended at variable concentrations as
shown in Table (1),

1.2- Formulations of five seasoning blends
are shown in Table (2). Each blend con-
tained the curry sample that possessed
the best sensory characteristics in com-
binations with other the aromatic plants
to achieve the desired flavour quality.

2- Sensory evaluation

2.1- Similarity of attributes of curry sample
to the control curry sample: The panel-
ists (10 assessors) rated the similarity of
different attributes (odour, colour, taste
and over all acceptability) of the pre-
pared curries 1o the control curry sample
on a category scale 1.0{no similarity) to
10.0 (identical) the results obtained by
the panelists were averaged and the
standard deviation was calculated Table
{3) (Mayer and Grosch, 2001).

2.2- Sensory qualily assessment of seasoning
blends: The ditferent sensory attributes
{(odour, colour, taste and appearance) of
the prepared five blends under investi-
gation Table (4) were estimated and
scored by 10 assessors (Chemistry of
flavour and Aroma Dept.,, NRC). The
grading systern was based on a total -
score of 10 of which 3.5 was awarded
for odour, 3.5 for taste, 1.5 for colour
andl.5 for appzarance Table (4).

2.3- Sensory profile of the prepared curry
and seasoning blends: Each of the curry
and seasoning formulation was con-
verted from a weight relationship to a
flavouring profile. The weight % of
each constituent was multiplied by the
respective flavour index (Heath and
Reineccius, 1986b) to give the flavour
contribution, which in turn was con-
verted into percentage figure.
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Table 1. Composition of different curry blends,

Constituents Curryl Curry2  Curry3
Turmeric ( Curcuma longa) 28.8 448 44.8
Coriander ( Ceriandrum sativim) 20.0 6.4 --
Black Pepper (Piper nigrum) 10.0 16.0 16.0
Cumin (Cuminum cyminum) 10.0 32 -
Ginger (Zingiter officinale) 9.0 12.8 12.8
Fenugreek (Trigonella foenum-graecum) 9.0 16.0 16.0
Clove (Syzygium aromaticum) 4.5 --- 32
Celery (Apium graveolens) 4.5 - —
Caraway (Carum carvi) 2.2 - —
Garlic Powder (Adllium sativum) 1.0 -—-- -
Mace (Myristica fragruns) 1.0 -—- ---
Cinnamon (Cinnamomum verum) e 0.6 0.6
Cardamom (Llettaria cardamomum) - 0.2 ---
Paprika (Capsicum annuum) --- --- 6.4
Bay Leaf (Laurus nobilis) --- -—- 0.2
Total 100.0 100.0 100.0

Table 2. Composition of different seasoning blends

Seasoning  Seasoning Seasoning  Seasoning  Seasoning

Constituents 1 5 3 4 5
Curry 3 6.9 12.5 15.8 15.8 15.4
Onion powder (A/lium czpa) 20.7 18.8 15.8 15.8 15.4
Garlic Powder (Allium sativum) 13.8 12.5 10.5 15.8 15.4
Paprika (Capsicum annuum) 27.6 25.0 316 328 32.1
Black Pepper (Piper nigrum) 6.9 6.3 53 53 52
oregano (Origanum vulgare) 6.9 6.3 5.3 2.5 25
Chili (Capsicum nightshade) 3.4 3.0 2.6 0.1 ---
Bay Leaf (Laurus nobilis) - 3l 2.6 1.4 1.3
Salt 13.8 12.5 10.5 10.5 12.7
Total 100.0 100.0 100.0 100.0 100.0

Arab Univ. J. Agric. Sci., 15(1), 2007



74 Rasha Saad; Magda Abd El-Mageed; Hoda Fadel; Nessrien Yasin and Hassan

3- Preparation of the oleoresins and freeze
dried seasoning blends

The olecresin of the seasoning blend that
showed the best sensory result was extracted with
ethanol under continues stirring at room tempera-
ture for 3 hours, The suspension was filtered and
the ethanol was removed by vacuum distillation.
The oleoresin was dispersed on maltodextrin solu-
tion (10% in distilled water) and subjected to
freeze drying,

4- Isolation of volatile compounds

Each spice onion, garlic, curry blend and sea-
soning blend were subjected to hydro distillation
for 3 hours using Clevenger type apparatus. The
obtained o1l was dried over anhydrous sodium
sulfate. The collected essential oils were immedi-
ately analyzed using GC and GC-MS.

5- Gas chromatographic (GC) analysis

GC analysis was performed by using Hewlett-
Packard model 5890 equipped with a flame ioni-
zation detector (FID). A fused silica capillary col-
umn DBS (60m x 0.32 mm id) was used. The oven
temperature was maintained initially at 50°C for 5
min, then programmed from 50 to 250°C at a rate
of 4°C/min. Helium was used as the carrier gas, at
flow rate I.lml/min. The injector and detector tem-
peratures were 220 and 250°C, respectively. The
retention indices (Kovats index) of the separated
volatile components were calculated using hydro-
carbons (Cg-Cya, Aldrich CO.) as references.

6- Gas chromatographic-mass spectrometric
(GC-MS) analysis

The analysis was carried out by using a cou-
pled gas chromatography Hewlett-Packard model
(5890)/mass spectrometry Hewlett-Packard-MS
(5970). The ionization voltage was 70 eV, mass
range m/z 39-400amu. The GC condition was car-
ried out as mentioned above. The isolated peaks
were identified by marching with data from the
library of mass spectra (National Institute of Stan-
dard and Technology) and compared with those of
authentic compounds and published data (Adams,
1995). The quantitative determination was carried
out based on peak area integration.

RESULTS AND DISCUSSION
Sensory evaluation
1- Curry blends

The sensory evaluation of the three prepared
cwry blends was cerriec. out by rating the similar-
ity of the different quality characteristics (odour,
taste, colour, overall acceptability) in comparison
with those of the control curry sample. As shown
in Table (3} curry blenc. (C3) possessed the high-
est quality. The flavour contribution percentages
of each curry blend was calculated and cited in
Fig. (1) (Heath and Reineccius, 1986b). It is ob-
vious that spicy note exhibited the highest contri-
bution in all curry blends with slight increase in
C3, where as the pungent note showed the lowest
value in C1. These results are mainly correlated to
the change in composition of the different curry
blends Table (3).

Table 3. Similarity of the sensory attributes of prepared curry blends to control curry

Similarity Score *
Curry Colour Flavour Taste Over all acceptability
Blend Mean+ 5D  Mean+SD  Meanx SD Mean + SD
Cl 765+2.03° 640£143  6.55=1.61 6.83%1.19
c2 8.60+1.17 8.00+1.49 8.05+0.89 8.2220.72
C3 9.5£1.25 9.65+1.20 9.50+0.85 9.2540.89

a- The similarity was scored by ten panelists on a category scale from 1.0 (not perceptible) to

10.0 (Strongly perceptible).

b- The vaiues are the mean of 10 panelists + 8.D.
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Fig. 1. Calculated 2dour profile of curry blends (C1-C3).
Odour Qualities: a= Light sweet top note, b= Medium aromatic note
c= Full boiled spice note, d= Pungent spice note

2- Seasoning blends

The curry blend C3 which exhibited the high-
est sensory quality was used in combination with
other constituents Table (4) in preparation of five
seasoning blends. A detailzd sensory analysis con-
ceming aroma, taste, colour and appearance of
each seasoning blend was carried out, The total
quality scores (TQS) were also calculated. It is
obvious that blend 85 possessed the highest TQS.
The flavour contribution percentage of each sea-
soning blend was calculated and cited in Fig. (2).
As shown in the Fig. (2) seasoning S possessed
the highest pungent spice note whereas S5 showed
the least one. This may be attributed to the high
concentration of black pepper and chili in S1
compared with the other seasoning blends. Chili,
ginger and black pepper are the classic pungent
spices used for food flavour (Catchpole er al
2003). The variations in the seasoning blend con-
stituents gave rise to remaikable variations in their
flavour contribution percentage for each odour
quality.

Yolatile components

1- Hydrodistilled (HD) oil of curry blend C3
and its constituents

To prove the results of the odour sensory pro-
file it was of interest to subject the hydro distilled
oil of selected curry blend (C3) to high resolution

gas chromatography— mass spectrometric (HRGC-
MS) analysis. Also, the volatile components in
HD oil of the individual spices constituting this
curry blend were present in Table (3) to illustrate
their role on the overall odour profile of C2. Tak-
ing into consideration the concentration of each
constituent in the blend (Table 1).

More than 90 volatile components were sepa-
raied and identified. However only the most potent
components for each spice in the curry blend were
listed in Table (5) with their area percentages.
Identification of the volatile components was car-
ried out by comparison of their mass spectra and
retention time with those of reference standards
{Aldrich Co.,) and published data (Adams, 1995),
As shown in Table (5) the total yield of ar-
turmenone, turmenone, and turmenol comprised
about 77% of the HD oil of dry turmeric under
investigation. This result is in accordance with
Zwaving and Bos (1992) who identified these
compounds in high concentration about 75%, in
Curcuma domestica Val (C. longu. L))

As shown in Table (5) sotolone (3-hydroxy-
4,5-dimethyl,2(5H) tfueunone) is the dominant
compound in the HD oil of fenugreek, it com-
prised 34.51 % of the total identified compounds.
Sotolone has been identified as the key character-
istic compound responsible for the fenugreek
odour of dried Luctarius helvus (Rapior and
Fons, 2000). Girardon er af (1986) Proposed
sotolone as the character impact compounds of
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Table 4. Sensory evaluation of five seasoning blends

MS* . Maximurn score
Scores** : Average of 10 panelists = S.D
TQS : Total quality score

fenugreek, it contributes to its spicy / curry note.
The author have pointed out the structural similar-
ity between sotolone and 4-hydroxy-L-isoleueine
(HIL) which is the most abundant free amino acid
in fenugreek seed (Sauvaire er al 1984). The
aroma characteristic of sotolone changes from
seasoning- like and curry like at high concentra-
tion to caramel-like at low concentration (Blank
and Schieberle, 1993). The other identified com-
pounds were previously reported in the volatiles of
fenugreek oils (Mazza er af 2002 and Ahmadiani
et al 2004).

B-ionone was the predominate component {29,
33%) among the volatile compounds identified in
paprika HD oil Table (5). B-ionone and cyclocitral

S?:ls:lﬁgg Quality MS* Scores**
Aroma 35 252012

Taste 35 2.66+0.11

S1 Colour 1.5 1.01 £ 0.08
Appearance 1.5 1.07+£0.08

TQS 10.0 7.26+ 0.1

Aroma 35 255+0.13

Taste 35 238+0.13
82 ~ Colour 1.5 1.13=0.1
" Appearance 1.5 1.07+0.11

TQS 10.0 7.13+0.12

Aroma 35 2.80+0.11

Taste 35 2.63£0.12

S3 Colour 1.5 [.31+0.12

Appearance 1.5 1.21 £ 0.1

TQS 10.0 777+ 011

Aroma 35 273+0.13

Taste 35 2.59+0.13

S4 Colour 1.5 L2301
Appearance 1.5 1,17+ 0.10

TQS 10.0 7.72+0.12

Aroma 3.5 283+ 0.11

Taste 35 2.85+0.11

85 Colour 1.5 1.22+0.11
Appeararnce 1.5 1.22+0.10

TQS 10.0 8.12+0.11

(6.00°%) are carotene derivatives. Guadayol ef a/
(1997) suggested that the polyenic chain in B-
carolene undergoes oxidation easily, yielding cy-
clic and noncyclic products containing often an
oxygenated functional group in trimethyl cyclo-
hexane ring or oxygenated functional group in
allylic chain.

The identified compounds in HD black pepper
oil B- Caryophyllene (!7.33%) was the major
component followed by é-Carene (24.81%), limo-
nene (15.51%), B-Pinene (9.52%) and a-Pinene
(5.76%). These results are in quite agreement with
those reported by Pino 2 al 1990; Plessi et al
2002 and Singh er al 2004. In comparison with
the other spices under investigation, the clove

Arab Univ, 1. Agric. Sci., 15(1), 2007



Evaluation of freeze dried seasoning blend 77

buds HD oil showed very low number of separated
volatile components (Table §). In accordance with
the previously published data {Porta et al/ 1998
and Wengqiang et al 2007) eugenol was the most
abundant compound (82.82%) followed by f-
Caryophyllene {14.46%). The HD oil of cinnamon
bark was found to contain mainly cinnamaldehyde
(90.20%) in addition to eugenol {2.20%) and f-
Caryophyllene (2.18%). These major constituents
have been reported in some previous studies re-
lated to the chemical analysis of cinnamon spices
(Yang ef al 2005 and Cheng er al 2006).

It is obvious from Table (5) that 1,8- cineole is
the major identified compound (35.37%) in the
HD oil of bay leaves under investigation followed
by a-terpinyl-acetate (14.59%), eugenol (11.72%),
B- Caryophyllene (7.86%), sabinene (2.79%).
These results are in accordance with those of Kilic
et al 2004, More early Buttery et af 1974 stated
that 1,8- cineole is the major component for Medi-
terranean bay oil. The HD oil of ginger was domi-
nated by o-zingiberen:, a-muurolene -
sesquiphellandene and u- tisabolene. These com-
pounds were reported previously by Chen and
Ho, 1988 in ginger oil.

As shown in Table (%) eugenol is the pre-
dominant compound in HL ¢il of raw curry (C3)
blend (20.6%) it possesses spicy clove note (Pino
et al 1990). ar-Turmenone which is the most po-
tent odorants in turmeric comprised (18.18%) of
the total identified components in HD oil followed
by P-caryophellene (17.82%5). The later mentioned
compound was described as woody spicy (Pino et
al 1990). On the otherhand, the components re-
sponsible for pungent note such as a-muurolene,
a-zingiberene, a-bisabolene, o-farnesene and ses-
quiphellanderren (Shao er al 2003) and those re-
sponsible for worm note such as §-carene (Pino ef
al 1990) were identified in less concentration
(Table 5).These results confirm the results of the
calculated odour profile cited in Fig. (1).

2- Hydrodistilled oil of seasoning blend (S5)
and its constituents

The oleoresin of the seasoning blend (S5) that
showed the best sensory results was prepared and
subjected to freeze drying after dispersion on mal-
todextren. The HD oil of S5 constituents of other
than C3 (oregano, onion and garlic) were investi-
gated. Table (6) shows the percentage composi-
tion of the most potent odorants in the HD oil of
dry onion and garlic. All the identified compounds
were previously identified in onion (Gyawali et al

2006) and garlic (Edris and Fadel, 2002 and
Kimbaris ef @/ 2006). The composition of the HD
oil of oregano is shown in Table (7). Thymol was
the predominant compounds (26.77%) followed
by y-terpinene (17.10%), p-cymene (9.25%), lina-
lyl acetate (7.54%) and carvacrol (5.68%). Russo
et al 1998 studied the relationship between chemi-
cal composition and biotypes in oregano spice
{Origanum vulgare ssp. hritum). The authors
stated that the significant quantitative differences
among different essential oils were apparent only
between the two isomeric phenols, carvacrol or
noncrystallizable phenol, and thymole or crystal-
lizable phenol and their biosynthetic precursors y-
terpinene and p-cymene. The concentration of
these compounds varied greatly among the sam-
ples, in particular those of carvacrol and thymole.
In all cases, however, the sum of the two phenols
and their precursors constituted the bulk of each
essential oil (72.08-82.86%).

The HD oils of S5 (raw, oleoresin and freeze
dried) were subjected to GC-MS analysis. The
most potent odorants were identified and cited in
Table (7) with their relative area percentages as
well as the method of identification. f-
Caryophyllene was the major identitied compo-
nents (18.77%) in raw S5 followed by &- carene
(10.48%), ar-turmenone (6.73%) and p- ses-
quiphellandrene (4.50%). These results are in
quite agreement with the calculated odour quality
profile of S5 Fig. (2). The high volatile compo-
nents were absent in the oleoresin sample whereas
most of the sesquiterpenes showed noteciable in-
crease. ar-Turmenone was the major identified
components  (27.62%) followed by f-
caryophyllene (21.89%).

The qualitative and quantitative variations in
the volatile compounds identified in HD oil of the
freeze dried seasoning blend (S5} may be attrib-
uted to the interaction between the maltodextren
used as carrier and the individual volatile com-
pounds in the hydro distilled oil,

From the aferementioned results it can be con-
cluded that advanced drying technology can be
used for preparation of convenient seasoning
blends suit with the consumer preference. The
calculated tlavour contribution to the main odour
seasoning attributes can be used for predication of
the appropriale seasoning formulation. In future
study the odour seasoning profile of freeze dried
S5 will be evaluated according to the international
methods to clarify the correlation between the
changes in volatile compounds and odour sensory
qualities during siorage.

Arab Univ. J. Agric. Sci., 15(1), 2007
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Table 5. Volatile compounds in the hydrodistilled oil of raw curry and its constitutes (Values expressed as relative area percentages to total Identified

components)
P;ilf KI* Component gl?:y Tumeric  Fenugreek  Paprika l?;;;tr Clove  Cinnamon lezs:es Ginger 1321‘::?;:;;{1"
1 626 2-Methy-2-buten-1-ol - - 17.96 - - - - - - MS, KI
2 674 Pentanol - - 1.11 - - - - - - MS, KI
3 778 3-Methyl-2-buten-1-ol - - 0.68 - - - - - - MS, KI
4 890 Xylene - - - 941 - - - . - - MS,KI
5 929 a-Thujene 0.29 - - - 0.18 - 0.35 0.36 - MS, K1
6 939 a-Pinene 1.24 - - - 5.76 - - 213 - ST, M5, KI
7 977 Sabinene - - - - 0.27 - - 279 - MS, K1
8 982 f-Pinene 251 - - - 9.52 - - 2.09 - MS, KI
9 992 Myrecene 0.51 - - - 2.53 - - 0.68 - ST, M§, KI
10 1009 a-Phellandrene 2.18 0.33 - - 4.51 - 0.65 - 0.74 MS, KI
11 1013 §-Carene 8.30 - - - 24.81 - - - - MS, KI
12 1026 P-Cymene - - - - 0.78 - - 0.54 - ST, M§, K1
13 1033 Limonene 3.05 - - 0.25 15.51 - - L10 - ST, MS, KI
14 1036 1,8-Cineole - - 0.27 - 0.80 - - 35.37 - ST, MS, K1
15 1064 y-Terpinene - - - - 0.21 - - 1.07 - MS,KI
16 1097 Linalool - - - - 0.80 - - 0.41 - ST, MS, KI
17 1107 (Sotolone) 1.00 - 3451 - - - - - ST, MS,KI
18 1127 (E)-P-menth-2-en-1-o! - - - - 0.13 - - 227 - MS. KI
19 1158 4-Mcihyi benzaidehyd - - - - 0.50 - - - MS, KI
20 1160 Furaneol - - 0.45 0.10 - - - - ST, M8, KI
21 1180 Terpinene-4-ol - - - - - - - 5.21 - MS, KI
22 1197 a-Terpineol - - - 4.90 - - 0.23 5.30 - ST, MS, KI
23 1212 8-cyclocitral - - - 6.00 - - - - - MS, Kl
24 15 AminodSDimethyl ] 0.77 ] i ] ] X . MS, KI
2(5H)Furanone

25 1269 Geranial - - 0.45 1.45 - - - - 2.22 ST, MS, Kl
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Table 5. Cont.

PTZ?:.( ‘ Kla Component gfr:\; Tumeric  Fenugreek  Paprika E;E:tr . Clove  Cinnamon I_Ezzges Ginger I(?gg;?.iiig;b
26 1300 2,4-decadenal - - - 243 - - - - . ST, MS, KI
27 1306 Cinnamaldehyde 0.89 - - - - - 90.20 - - MS, KI
28 1344 5-Elemene 0.54 - 0.33 1.45 1.20 - - 0.47 - MS, Kl
20 125 a-Cubshene - - - 200 - - - - - MS. Kl
30 1360 a-Terpiny| acetate - - - - - T 14.59 MS. KI
31 1365 Eugenol 20.60 - - - - 82.82 2.20. 11.72 - ST, MS, KI
32 1370 &-Nonalactone - - 0.54 - - - -‘ - - MS, Kl
33 1388 B-Cubebene - - - 1.05 0.41 - - - 0.21 MS, Kl
34 1402 fi-Elemene 0.33 033 4.49 22.37 0.59 - - 0.49 030 MS, K!
35 1437 B-Caryophylienc 17.82 2.12 10.16 2.00 27.33 14.46 218 7.86 1.05 ST, MS, Kl
316 1446 B Famesene 0.19 0.43 0.27 . - 0.74 - - - 0.43 MS, KI
37 1434 a-Humulene 0.43 0.28 0.86 4.15 1.77 1.55 0.21 0.83 0.27 MS, KI
38 1480 Y-CUTCUMEnE - 0.33 - - - - - - 1.73 MS, Kl
39 1483 ar-curcuinenc 1.59 3.85 - - - - - - - MS, K1
40 1486 [-lonone 0.43 - 29.33 - - - - - MS, KI
41 1495 ¢-Selinene 2.51 - 6.80 6.00 . 0.17 0.86 1.82 - MS, KI
42 1497 a-Muurolene 251 - 5.27 - 1.35 0.14 0.31 227 16.91 MS, Kl
43 1499 a-Zingiberene 3.50 - 0.40 - - - - - 50.84 MS, Kl
44 1507 a-Bisabolene 0.40 - - - 0.89 - 0.6% - 12.01 MS, KI
45 1512 [-curcumenc (.84 2.80 - - - - - - MS, K1
46 1513 y-Cadinene - .12 2.84 - - - 0.52 0.56 - MS. K1
47 1530 &-Cadinene - - 4.16 - 0.26 0.86 - 072 - MS, K1
48 1532 B-Sesquiphellandrane 2.83 5.41 - 5.00 0.16 - 0.85 - 13.29 MS, Kl
49 1578 ar-Turmerol 0.65 0.51 - - - - - - - MS, KI
50 "581 Caryophyliene Oxide 0.38 0.36 - 2.50 - - 0.43 0.23 - MS, KI
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Table 5. Cont,

P;Iil.( Kla Component (?L lc::; Tumeric  Fenugreek  Paprika Ecz[;;[;r Clove  Cinnamon LE:S{ os Ginger I dh::tti?cifigrfb
3l 15391 ar-Dihydro Turmerone 0.14 1.40 - - - - - - - MS, KI

52 1658 a-Cadinol 1.29 0.58 0.49 - - - - - - MS, KI

53 1664 ar Turmenone 18.18 5898 - - - - - - - MS, KI

54 1671 Turmencne 163 16.79 - - - - - - - MS, KI

55 1675 a-Bisabolol - - 6.07 - - - - - - MS, Ki

56 1677 Spathuleno! - - - - - - 0.14 0.1t - MS, KI

57 1686 epi-a-Bisabolol - - 0.93 0.50 - - - - - MS, KI

58 1726 Turmenol 3.63 1.23 - - - - - - - MS, KI

l 39 1773 a-Atlantone(E) .34 2.95 - - - - . - - MS. Ki B

Compounds fisted according to their elutinn on DBS column,
- 1 not detected
a: kovat index

b : compounds identitied by GC-Ms (M3) and / or kovat index on DB5 (KDand / or by comparison of MS and KI of standard compound run uader similar GC-MS
conditions
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Evaluation of freeze dried seasoning blend

Table 6. The most potent odorants identifted in dry garlic and onion volatile oils

Onion o Garlic

Compounds Area % Compounds Area %
Dimethy! disulfide . 119 Methyl allyl sulfiede 2.89
2,5- Dimethyl thiophene 292 Dimethyl disulfide 0.49
2,4- Dimethy! thiophene 240 | Dimethyl trisulfide 0.53
2-Methyl propyl disulfide 2.76 Diallyl disulfide 19.20
Z-Propenyl methyl disulfide 5.62 Methyl butyl trisulfide 0.72
E-Propenyl methyl disulfide 1.51 Methyl allyl trisulfiede 11.84
Dimethy! trisulfide 1.17 2-Vinyl-[4H]-1,2-dithiin 0.47
Z-Propeny! propy! disulfide 7.77 1,4-Dimethy! tetrasulfide 1.80
E-Propenyl propyl disulfide 4.85 Dially1 trisulfide 46.02
Methyl propyl trisulfide 2.50 3,5-Diethyl 1,2 4-trithiolne .58
Methyl propenyl trisulfide 2.32 Diallyl tetrasulfide 7.46
Dipropyl trisulfide 33.71
3,4-Diethyl-1,2 4-trithiolane 1.87
Dimethy! tetrasulfide 1.10
Z-propeny! propy! trisulfide 10.86
E-propeny! propyl trisulfide 7.64

Compounds listed according to their elution on DBS Column.

A E—
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g 50y §E % %E . ‘Ba
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S 30 §§ § T B %ﬁ me
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0 Ll - ‘L:;:m £ :‘\ ‘k'\ i ceell N

S1 s2 S4 S5

Fig. 2. Calculated odour profile of seasoning blends (S1-55).
Odour Qualities: a= Light sweet top note, b= Medium aromatic note
¢= Full boiled spice note, d= Pungent spice note
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Table 7. Volatile compounds in the hydrodistilled oil of seasoning blend {Raw, Oleoresin and Freeze dried) (Values expressed as relative
area percentages to total Identified components)

Peak K Component < Ravt.f \ 0[e0re§in Freeze dried Oregano Methods of

No. casoning seasoning Seasoning Identification®
I 929 o-Thujene 0.14 - 0.15 143 MS, KI
2 939 a-Pinene 2.00 - 0.03 0.51 ST, MS, KI
3 977 Sabinene 0.58 - - 3.12 MS, KI
4 982 B-Pinene 4.04 - - 0.44 MS, KI
5 992 Myrecene 0.59 - - 0.69 ST, MS, KI
6 1003 Dimethy] trisulphide** 1.07 - 0.15 - MS, KI
7 1009 a-Phellandrene 0.94 - 244 0.82 MS, KI
8 1013 8-Carene 10.48 3.19 32.71 - MS, KI
9 1026 P-Cymene 0.99 0.34 2194 9.25 ST, MS, KI
10 1033 Limonene 1.36 0.33 0.18 3.42 ST, MS, KI
11 1036 1,8-Cineole 5.30 0.74 0.06 - ST, MS, KI
12 1038 B- Ocimene - - 0.43 5.37 MS, KI
13 1064 y-Terpinene 2.00 0.70 0.76 17.10 MS, KI
14 1085 Terpinolene - - - 243 MS, KI
15 1097 Linalool L71 - 0.21 3.7 ST, MS, KI
16 1107 Sotoloue 0.61 0.30 6.10 - ST, MS, K!
17 1108 Diallyl disulphide** - 0.02 0.34 - MS, KI
18 1160 Furaneol 1.07 0.02 - - ST, MS, KI
19 1197 a-Terpineol 0.03 - 2.99 2.18 ST, MS, KI
20 1209 Geranial 1.14 0.83 - - ST, MS.KI
21 1257 linalyl acetate - - - 7.54 - MS.KI
22 1265 Dipropyl trisulfide** 1.50 0.90 0.51 - MS, KI
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Table 7. Cont.

Peak KP* Component < Rav\'f , Oleore§in Freeze dried Oregano Metheds of
No. casoning Seasoning Seasoning [dentification®
23 1280 Diallyl trisulfide** 1.25 0.77 0.20 - MS, KI
24 1290 Thymol 2.71 1.94 - 26.77 MS, KI
25 1299 Carvacrol 1.14 0.82 - 5.68 MS, KI
26 1206 Cinnamaldchyde 142 121 .24 - MS, Ki
27 1337 Carvacryl acetate - 1.03 - 5.20 MS, K1
28 1344 o-Elemene 1.00 1.38 0.55 - MS, KI
29 1360 Terpinylacetate 211 0.64 043 - MS, KI
30 1365 Eugeno! 4.38 5.82 7.29 - ST, MS, KI
31 1402 B-Elemene 0.64 0.69 0.06 - MS, KI
32 1437 B-Caryophyllene 18.77 21.89 0.73 3.35 ST, MS, KI
33 1446  Farnesene .28 0.41 - - MS, K1
34 1454 a-Humulene 0.36 045 0.46 - MS, KI
35 1480 y-curcumene 1.71 2.11 - 0.26 MS, KI
36 1483 ar-curcumene 4.88 0.34 - - MS, KI
37 1486 B-Iorone 0.23 0.21 - - MS, KI
38 1495 a-Selinene - 3.64 - 0.51 MS, KI
39 1497 o-Muurolene 1.77 322 0.55 0.29 MS, KI
40 1499 a-Zingiberene 273 364 2.08 - MS. KI
41 1507 B-Bisabolene - 0.91 - - MS. KI
42 1512 B-curcumene 1.23 1.07 0.27 - MS, KI
43 1532 B-Sesquipheliandrane 4.50 3.90 0.95 - MS, KI
44 1578 ar-Turmerol 0.84 0.53 0.18 - MS. KI
45 1581 Caryophyllene Oxide - - 0.37 - MS. KI
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Table 7. Cont.

Peak K Component X Rau'f \ Oleore§in Freeze dried Oregano Methods of
No. casoning scasoning Seasoning Identification”
46 1591 ar-Dihydro Turmerone 0.79 - 0.27 - MS, K1
47 1658 a-Cadinol 0.34 - 0.18 - MS, KI
48 1664 ar Turmenone 6.73 27.62 ' 13.40 - MS, KI
49 671 Turmeuol 1.14 2.25 043 - MS, KI

50 1675 a-Bisabolol - - 0.43 0.27 MS, KI
51 1726 Turmenol 3.89 497 1.16 - MS, KI
52 1773 a-Atlantone(E) 0.65 0.69 0.73 - MS, KI

Compounds listed according to their clution on DB3 column.

- : not detected

a : kovat index

* (Corrv 1 in comhbination with hlack nenner
b T"'""".""":’" _""" st rTrr T
other spices are ciled in Table 3)

** Compounds identified in onion and garlic oils (table 6 )

b: compounds identified by GC-Ms (MS) and / or kovat index on DB3 (KI)and / or by comparison of MS and KI of standard compound run under simila

GC-MS conditions

nanrila areoann. anion and aarlic FHD nil af areaana e onhe renraceatad in thic tahla tha HTY afle oF tha
, papniya, oregane, onien ang gariic (LY o OF oregang 18 only represented i this {abig, e B ¢ns oI ik
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