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Abstract: Seasoning powder is commonly made from different ingredients including salt, sugar, monosodium glutamate, spices and
others. The objective of this study aimed to observe the potential changes in physicochemical and microbiological quality of
formulated seasoning powder during storage at room temperature for 90 days with sealing and vacuum packed. Dried ingredients
such as chili, galangal, garlic, green tamarind, mushroom, onion, river-leaf creeper, and shrimp were mixed with salt, sugar and
monosodium glutamate prepared into 3 formulation G3C0.5, G3C1.5, and R3C0.5. Statistical comparisons were performed with one-
way ANOVA and p values < 0.05 were regarded as significant difference. The nutritional value of the formulated seasoning on day 0
and day 90 were insignificantly difference (P>0.05) and was found 13.07% to 12.22%, 25.97% to 28.37%, 51.46% to 62.46%, 1.67%
to 3.00%, and 4.75% to 9.87% of protein, ash content, carbohydrate, lipid, and fiber, respectively. The physicochemical and
microbiological quality from day 0 to day 90 were significantly difference (P<0.05) that increases from 4.04% to 10.27% of moisture
content, 3.55 to 3.82 of pH value, 0.36 to 0.50 of aw, 1.70 to 11.66 of different color (AE), 2.1x103 to 32.8x103 CFU/g of TPC, and
1.3x102 to 11.8x102 CFU/g of TYMC, accordingly. However, the physicochemical and microbiological quality were acceptable
based on the dry product specification, and the formulated seasoning can keep longer than 90 days at room temperature in vacuum-
packed and sealing packed.
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1. INTRODUCTION Many people add seasoning in the foods for their daily
life. Also in Cambodia, most of the seasoning was imported
Spices and seasonings are mostly used to enhance taste, from other countries such as Thailand, Japan, China, etc.

and improve the color, texture, nutritional content or shelf However, not many local seasoning powder products are
life of foods and beverages [1]. Seasoning is a combination found in Cambodia's market. In addition, a deep study on the
of several flavoring ingredients include sugars, salts, spices, development and quality of seasoning is still limited in
and/or herbs [2]. However, spices are often used in their Cambodian.

dried forms because they are not subject to seasonal
availability, easily to process, have a longer shelf life, and
lower cost [3]. Drying involves heat and mass transfer
process and also an important tool process used in
agricultural product preservation. This method helps
preserve food in a stable and safe condition by reducing
water activity, extending the shelf life much longer than that
of fresh products. The drying techniques include sun drying,
hot air drying, and some other drying techniques [4].

In this research, two main ingredients were used to
provide the sour taste of seasoning including green tamarind
(GT) and river-leaf creeper (RIc),. Then, the seasons were
added with other ingredients such as onion, galangal, garlic,
mushrooms, shrimp, sugar, and salt [5]. Monosodium
glutamate is also utilized to improve umami taste [6] .

Therefore, this study is conducted with two main
objectives: to develop spicy sour seasoning using two

” Corresponding author: Sokneang In different types of sourness source; and to study the stability
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of developed seasoning in term of physico-chemical and
microbiological property changes during 90 days of storage
time in two different types of packaging at the room
temperature..

2. METHODOLOGY
2.1 Sample preparation

Fresh raw materials such as chili, galangal, garlic, green
tamarind mushroom, onion, river-leaf creeper and shrimp
were purchased in April 2023 from Dermkor market, Phnom
Penh, Cambodia. The raw materials were cleaned, peeled,
sliced, and then oven-dried at 65°C for different conditions,
5 hours for river-leaf creeper, 10 hours for mushroom, 16
hours for galangal, green tamarind, and chili, and 24 hours
for shrimp, garlic, and onion.

2.2 Seasoning Formulations

First step, all 8 ingredients were mixed and separated to
three different formulations as showed in Table. 2.1.

Table. 2.1. Ingredient composition of seasoning formulation in

grams
Formulation G3Cos GsCus RsCos
Chili powder 5 15 5
Galangal powder 10 10 10
Garlic powder 10 10 10
GT powder 30 30 -
MSG 5 5 5
Mushroom powder 10 10 10
Onion powder 10 10 10
Rlc powder - - 30
Salt 20 20 20
Shrimp powder 10 10 10
Sugar 10 10 10

The ratio of 3 formulated including 1:0.5:3 (G1

The ratio of 3 formulated including 1:0.5:3 (G1: C: GT)
or abbreviation G3C0.5, 1:1.5:3 (G1: C: G) or abbreviation
G3C1.5, and 1:0.5:3 (G1: C : R) or abbreviation R3C0.5.
Where G1 presented the ratio of 5 ingredients such as
galangal, garlic, mushroom, onion and shrimp. C, G, and R
presented of chili, green tamarind, and river-leaf creeper,
respectively.

2.3 Stability study

Three formulated spicy sour seasonings were packed in
poly coated brown craf paperbag (Kraft Paper Ziplock
Window Pouch Bag 10x15cm) with two different ways of
packing such as sealing packed and vacuum packed and then
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stored in the room temperature. The physicochemical and
microbiological properties of the seasoning were observed
forday 0, 0, 3, 7, 14, 30, 60, and 90.

2.4 Physicochemical properties of formulated seasoning
analysis

The moisture of those samples were determined by
following the method of Association of Official Agricultural
Chemists, 1975 [7], where the dried samples were weigh 3g
to aluminium dish and place in oven at 105°C until stable
weight. Ash content of each sample were determined by
heating at 550°C for 3 hours [8]. The pH value of each
sample were measured by using PH METER HORIBA
LAQUA model F-72G and following the method AOAC
981.12 [9]. The water activity were measured by water
activity meter aqualab [10]. In addition, fiber content was
analyzed by ceramic fiber filter method (AOAC 920.169 or
962.09). The calculatation of those parameter were follow
the formular below.

Moisture (%) = ((Ms- (M¢- Ma))) / Ms) x100 (Eq.1)

Ash (%) = (Ms— Mpc)/Ms)x 100 (Eq.2)
Where M;s is mass of sample, My is mass of aluminium
dish, My is mass of porcelain cup, M¢ is mass of sample
with porcelain cup or alumunium dish after heating.
% Fiber = [(Wo—W1 ) — (W4—W3) /W x100 (Eq.3)
Where W is mass sample, W is mass fiber bag, W- is
mass of sample after dry in oven 105°C, W3 is mass of
porcelain and W4 is mass of sample after furanced at 550°C.
Color measurement of seasoning was measured by
Bench-top Spectrophotometer CM-5. The data of its color
was shown in CIE L*, a*, and b* value that represent of L*
is (+) lightness or (-) brightness, a* is (+) redness or (-)
greenness and b* is (+) yellowness or (-) blueness. It was
measured in triplicate and all the results were shown on
average. The determination of color different was calculated
with the following formula bellow.

AE= (Lo —L)Z+ (ag—a" )2+ (bp—b)? (Eq.4)

Where

Lo (fresh), L™ (dried): whiteness or brightness

ao (fresh), a” (dried): (+) redness or (-) greenness
bo (fresh), b* (dried): (+) yellowness or (-) blueness
AE: Total color difference

The formulated seasoning was analyzed the lipid,
protein, and carbohydrate content. The lipid content was
analyzed by Soxhlet extaction (AOAC 2003.05). About one
gram of seasoning was placed in an empty plate, and then
added with 70ml of n-hexane. The extraction was conducted
at 130°C for 30min by a crucible immersing in boiling
solvent, 60 min for washing, and 15 min for recovery. After
extraction, the vessel with boiling stones was place in an



oven at 105°C until the stable mass was obtained. The dried
vessel was kept in the desiccator to cool down, and then
weighted.

The protein content was determined by Kjeldahl method
(AOAC 960.52). About one gram of seasoning sample was
put into a digestion tube, and then added with 10 grams of 2
Kjeldahl tablets, and 20 mL of 98% H2SO4. The digestion
system (SpeedDigester, model K-436, brand Buchi) was
preheated at 420°C and the samples were digested for 90
min. After extraction, the samples were cooled down at the
room temperature. The digested sample was placed in the
protein distillation apparatus (model K-365), and 20 ml of
32% NaOH was added. The ammonia evolved was received
in 10 ml of 4% Boric acid solution, then dropped with a few
methyl blue indicators and titrated with 0.25M of H2S0O4
until the color turned to light pink. Carbohydrate was
determined by calculation method following the Eq.7
(AOAC 986.25,2012).

%Fat = [(W2-W0))/W1 x100 (Eq.5)

Where WO is the mass of empty plate, W1 is the mass of
sample and the W2 is the mass of the plate with extract oil.

W(N) = [(V(1)-V(BI))xFxcxfxM(N)]/(mx1000)(Eq.6.1)

%N = W(N)x100 (Eq.6.2)

%P = W(N) xPFx100 (Eq.6)

Where W(N) is weight fraction of nitrogen, V(1) is
amount of titrant for the sample, V(BI) is mean amount of
titrant for the blank, F is molar reaction factor (2 for
H2S04), c is concentration of the titrant, f is factor of the
titrant, M(N) is molecular weight of nitrogen, m is sample
weight 1000 is conversion factor, PF is protein factor, %N is
percentage of weight of nitrogen, %P is percentage of
weight of protein.

%Carbohydrate =100- %(moisture + ash + protein + lipid)
(Eq.7)
2.5 Microbiological analysis

Ten grams of formulated seasoning were diluted in 90 ml
of sterile saline water (10') then pumped 1 ml into test tube
10 ml (Pyrex glass capped SV) of 9 ml sterile saline water to
serially diluted (102, 103, 10 and 10®). The agar used
included Plate Count Agar for the total bacteria count (total
plate count, TPC) and Potato Dextrose Agar for total yeast
and mold counts (TYM). Both sterile agar solution (media)
was poured in petri dishes then 0.1ml of diluted samples
were placed in duplicate on petri dishes. Both plates of TPC
and TYM were incubated at 35°C for 24 hours before
counting [11]. The number colony forming unit per milliliter
was calculated with the following formula:

Eang et al./Techno-Science Research Journal xxx (2020) XXX-XXX

73

Number of colonies X DF

Bacteria num. (cfu/g) = (Eq. 8)

Volume of culture plate
2.6 Statistical analysis

All analysis was done in duplicates (n=2) and these
values were then represented as average values along with
their standard derivations (mean + STD). Data were
analyzed using the Minitab software. Statistical comparisons
were performed with one-way ANOVA and p values < 0.05
were regarded as significant difference.

1. RESULTS AND DISCUSSION

1.1 Nutritional value of spicy sour seasoning

Table 3.1. Nutritional value in seasoning (D0 and D90)

Day 0
Sample Protein Ash Carb E)h_vdrate Lipid Fiber
(%) (%) (%) (%) (%)
G3Cos  13.07£040*  2837x0.022 51462079  167x0.13* 8430372
G3Cis  12.92£031*  2597=0.042 53.56x0.38 2270272 9.87=0.38
R:Cos  3.05=0.160  27.53x0.022 6246023  3.00=007* 506068
Day 90
8G3Cos  12.22£020*  2734x1.052 48.78+097°  1.68+0.12* 8.02+0,032
8$G:Crs  12.16+030°  24.23+0.16° 51.03£0.31%  2.30+0.12° 9.08+0.09°
SRsCos  2.07+0.14*  26.0620.712 60.34+0.12>  3.03x0.11* 4.65+0.32°
VG3Cos 1220+0.31%  27.78+1.12*  50.07+0.68%  167+0.19% 8.14+0.152
VG:Cis 12.172027* 2464207328 51.11=0.17*  229+0.14® 9520242
VR3Cos  2.07+0.16*  26.2620.472 61.192041%  3.02+0.10° 4.70=025°

Letter S and V represented Sealing packed and Vacuum packed, respectively.
G3Cos, GsCus, and RsCos represented formulation of green tamarind with chili ratio
(3:0.5), green tamarind with chili ratio (3:1.5), and River-leaf creeper with chili
(3,0.5), respectively. Different letters in column represent statistically significant

differences (p <0.05) between samples storage for 90 day

The nutritional value in the selected products of spicy
sour seasoning was investigated for 0 and 90 days, and
shown in Table 3.1. Through the value of experiment,
seasoning formulated with green tamarind were higher
protein and fiber content than formulated of river-leaf
creeper, however carbohydrate and lipid content in
formulated of river-leaf creeper were higher than formulated
with green tamarind. Nutritional value such as protein
(G3Cos and GsGs ), carbohydrate (GsCos), lipid, fiber, and
ash (GsCos, G3G1s, and R3Cqs) were insignificantly different
(P>0.05) when storage in both sealing and vacuum packed
for 90th days. Excepted protein content of condition R3Cos
and carbohydrate content of formulated (G3Gi5 and R3Cos)
were significantly different (P<0.05) when storage for
90days. However, the value thus formulated didn’t much
change from day 0 to day 90, as seen in Table 3.1.

1.2 Change in color during storage



The L* a*, and b* value refer to lightness,
redness/greenness, and yellowness/blueness respectively.
For the storage time from day 0 to day 90, the colors of the
samples stored in both packaging were significantly different
(p< 0.05). The CIE color values indicated that both sealed
and vacuum-packed were affected by light, inducing color
changes during storage [12].

Table 3.2. The value of L*,a*, and b* of seasoning

Dav 0
Sample L* * -
GaCos T0.87+£0.01 11.05£0.01  33.16=+0.01
G:Crs 69.14+0.01 1639001 37421001
RaCos 66.39+:0.00 3.84=0.01 31.49+0.01
Day 90
SG3Cos 60.22+:0.01 12.62+0.00 36.86=x0.01
5GaCr s 58.08+0.04 1791005 40.76x0.01
SR5Cos 57.17£0.04 55701 34.03+0.01
VG:Cos 61.4620.04 12.35£0.03 3591+0.04
VG:Crs 59.93+0.04 17.76x0.04 39.72+0.01
VR3Cos 59.14+0.05 548+0.04 33.81+£0.68

AE value in Fig. 3.1. were the total color difference or
the distance between colors. The lowest AE value of
processing samples was the good condition in preserving
color of spices compared to the color of a fresh raw material
or freshly prepared sample [13]. Statistical test revealed that
after storage for 90 days, all the color of formulated
seasoning were significantly different (p<0.05) from freshly
formulated spicy sour seasoning in both sealing-packed and
vacuum-packed. The samples stored in vacuum packaging
showed a lower in AE value because of lower moisture
content and oxygen that are limited the growth of TPC, and
TYMC. The value of AE increasing range from 1.89+0.03 to
11.65+0.05 for sealing packed and vacuum packed range
from 1.70+0.03 to 9.89+0.04.

14.00
12.00
1000
< 8.00
2 6.00
> 4.00
2.00
0.00

e e e e e | B

VB3C0.35

8G3C13 SR3CO0.5
Sample

OD3 @D7 ODI14 WD30 ED60 ODSO

VG3ICLs

Fig.3.1. The color different (AE) during storage of spicy
sour seasoning
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Letter S and V represented Sealing packed and Vacuum packed, respectively. GaCos, GaCus,
and RsCos represented formulation of (green tamarind: chili) ratio (3:0.5), (green tamarind: chili)
ratio (3:1.5), and (River-leaf creeper: chili) ratio (3:0.5), respectively.

The study of Modi et al., 2006 [14] were detail that
changes in visual color (reflectance) of spices are reported to
be dependent on the method of processing, packaging
conditions, degree of exposure to light, increase of moisture
content, and interaction of ingredient.

1.2 Change in moisture content during storage

The change in moisture content during storage were
shown in Fig 3.2.

120
a 2 a
glo_o T
E 8.0
3 6.0
g
240
220 :
0.0 2 g H| (144 : 2 2 L EF
8G3C0.3 VG3C0.3 8G3C13 VG3C13
Sample
BD0 ED3 OD7 OD14 OD30 BD60 BDY0
Fig.3.2. Change of moisture content during storage of spicy

sour seasoning

Letter S and V represented Sealing packed and Vacuum packed, respectively. GaCos, G3Cus,
and RsCos represented formulation of green tamarind with chili ratio (3:0.5), green tamarind with
chili ratio (3:1.5), and River-leaf creeper with chili (3;0.5), respectively.

During storage at room temperature for 90 days,
moisture content of the seasoning in formulated G3Cos
increase from 5.444+0.23% to 9.66+0.32% and 9.29+0.39%
for sealing packed and vacuum packed, respectively. For the
formulated GsCis moisture content was increased from
5.28+0.17% to 10.27+0.05% for sealing packed and
9.78+0.61% for vacuum packed.

The last formulated of seasoning R3Cos were increased
from 4.04+0.33% to 8.50+0.35% for sealing packed and the
7.4610.32% for vacuum packed. The moisture content of all
condition was significantly different (p<0.05). Seasoning are
hygroscopic in nature, because they are very sensitive to
moisture [15], the moisture content was easily increased
during storage which causes by moisture absorption from the
air inside the package and water vapor transfer from the
storage environment until reaching the balance between
moisture and the water holding capacity of the samples.

The moisture also possibly increase through air intake
from the package seal [16]. According to the Codex
Standard and other studies, the moisture content of the final
product of dried food should range between 5% and 12% to
prevent the proliferation of fungi [17]. Thus, the moisture



content of all formulated seasoning was below the standard
limit (12%) after 90 days of storage.

1.3 Change in water activity during storage

Water activity is a measure of the amount of free water
in a sample and is usually expressed as an ay or percentage
of Equilibrium Relative Humidity (%ERH) and an important
factor for the growth of micro-organisms, chemical stability
and enzymatic activity of foods. Following an increased in
moisture content, water activity also increased in samples
during storage for 90 days (Fig 3.3). The ay value of spice
formulated condition G3Cos were increased from 0.44+0.00
to 0.494+0.01 and 0.46+0.02 of sealing packed and vacuum
packed, respectively. The GsCis was found value of aw
increased from 0.42+0.00 to 0.48+0.00 for sealing packed
and to 0.43+0.00 for vacuum packed. The last formulation of
spicy sour seasoning was increased from 0.36+0.00 to
0.47+0.00 for sealing packed and 0.43£0.00 for vacuum
packed.

Value of a,
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SG3C035 VG3C05 BG3C15 VG3CL3 SR3C03  VE3C03

0.00

Samples with different packed and storage period

0ODO0 BD3 OD7 D14 @D30 @DE60 BD90

Fig.3.3. Change of water activity during storage of spicy
sour seasoning

Letter S and V represented Sealing packed and Vacuum packed, respectively. GaCos, GsCis, and
R3Cos represented formulation of green tamarind with chili ratio (3:0.5), green tamarind with chili

ratio (3:1.5), and River-leaf creeper with chili (3;0.5), respectively.

The condition of G3Cis was not significantly different
(p>0.05), and the other conditions were significantly
different (p<0.05). An increase in ay of seasoning during
storage could be due to the concomitant increase in moisture
content. In other studies, it was detailed that all aw
measurements in foods will be <1.0 (Gurtler et al., 2014).
Whereas, the legal standard (codex standard) said that proper
drying of spices to achieve a water activity below 0.60 is
adequate to prevent mycotoxin production because at lower
water activity of 0.60, there is hardly any mold growth.

1.4 Change in pH value during storage

Eang et al./Techno-Science Research Journal xxx (2020) XXX-XXX

75

The pH of the spices can be reduced to prevent the
pathogens growth. Change of pH value in seasoning were
show in Fig.3.5. pH value of G3C0.5, G3C1.5, and R3C0.5
during 90 days period were in the range of 3.55+0.01 to
3.63+0.04, 3.63+£0.01 to 3.71+0.03 and 3.75+0.01 to
3.82+0.01 for product packed by sealing. During storage for
90 day, the pH of seasoning that packed by sealing were
significantly difference (p<0.05), whereas the pH of
seasoning in the vacuum-packed conditions was not
significantly different (p>0.05). The pH value was slightly
increased to 3.61+0.02, 3.64+0.01, and 3.80+0.03 of
G3C0.5, G3CL1.5, and R3CO0.5, respectively.

pH value
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=
o
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VG3IC03  SG3CLS
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OD0O BD3 OD7 WDI14 @D30 BD60 BDS0

Fig.3.4. Change of pH during storage of spicy sour

seasoning

Letter S and V represented Sealing packed and Vacuum packed, respectively. GsCos, GsC1s, and
R3Cos represented formulation of green tamarind with chili ratio (3:0.5), green tamarind with chili
ratio (3:1.5), and River-leaf creeper with chili (3;0.5), respectively.

In other study, the pH of freshly prepared spice mix was
4.0+0.11which decreased gradually to 3.7+0.05 and to
3.620.04 when stored for 6 months at 27°C and at 37°C,
respectively [14]. However, the elevation in pH indicates the
loss of quality and most microorganisms grow the best at pH
values between 6.6 and 7.5. While the pH value of
formulation seasoning in the range of 3.55 to 3.82, therefore,
all of seasoning were in the acceptable range at the end of 90
days period.

1.5 Change in microbial count during storage

The value of microbial count such as total plate count
and total yeast and mold in formulated seasoning during
storage for 90 days were shown in Table 3.2 and Table 3.3..
The microbiological quality from both sealing and vacuum
packed seasoning were significantly different (P<0.05) from
day 0 to day 90.



Table. 3.2. The growth of total plate count in formulated
spicy sour seasoning from day 0 to day 90.
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TPC (103 CFU/g)

DO D3 D7 D14 D30 D60 D90
o ©3Cos 210 490 800 1125 130 1545 184
% GsCis 335 1645 1945 2455 255 275 328
? ReCos 625 740 890 905 115 130 16.7
g GsCos 210 215 48 795 930 985 112
% GsCis 335 435 520 89 915 120 134
> RiCos 625 645 665 720 7.85 800 88

Table. 3.3. The growth of total yeast and mold in
formulation spicy sour seasoning from day 0 to day 90

TYM (102 CFU/g)

DO D3 D7 D14 D30 D60 D90
o GsCos 125 225 365 41 62 85 92
S GiCis 23 655 76 825 90 101 118
# RaCos 145 485 52 56 60 70 825
g GiCos 125 17 225 355 415 545 65
3 GCis 23 26 31 38 555 75 89
S RiCos 145 275 28 325 42 48 61

Kilcast and Subramaniam (2000) [18] detailed that the
growth of a specific microorganism during storage depends
on several factors, the most important being: the initial
microbial loading at the start of storage; the physicochemical
properties of the food, such as moisture content, pH,
presence of preservatives; the processing method used in the
production of the food; and the external environment of the
food, such as the surrounding gas composition and storage
temperature.

According to the Regulations of the Head National Food
and Drug Agency Number 16 in 2016, the maximum total
plate number on spices and condiments in ready-to-use pasta
(wet) is 10 colonies per gram. However, the International
Microbiological Standard recommended the Ilimit for
bacteria contaminants in spices are in the range of 10* to 10°
cfu/g for the total microbial plate count and 10! to 102 cfu/g
for yeast and mold [19]. Based on the microbial count in all
formulated seasonings, the amount was in the recommended
rang, therefore it could be consumed and preserved for 90
days.

2. CONCLUSION

The developed spicy sour seasoning had 3 different
conditions such as G3Cos, G3Cus, and R3Cos. The moisture
content, water activity, pH, and color difference (AE)
slightly increased from day 0 to day 90 for both sealing and
vacuum packed condition. Nutritional values were not
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significantly  different by storage duration. The
microbiological quality such as total plate count and total
yeast and mold were significantly difference (p<0.05) from
day 0 to day 90. However, the moisture content, pH value,
water activity, color difference (AE), TPC and TYMC were
found higher in sealed-packed rather than in vacuum-packed
(P<0.05). Based on the dry product specification [19], the
three formulated seasoning stored in sealed and vacuum
packaging could be consumed and preserved for 90 days.
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