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ABSTRACT

The purpose of this study was to investigate the effect of adding Alpinia officinarum powder (AOP)

functional food.

on the quality, properties and shelf life of white soft cheese made from goat's milk. White soft cheese was
made by adding 0.0, 0.25, 0.50, 0.75 and 1.0 % (AOP) to goats milk and the resultant cheese were stored at
5°C for 60 days. A direct relationship was found between the rate of AOP added and the values of curd
tension and syneresis of cheese. Addition of AOP, moreover, lowered titratable acidity , water soluble
nitrogen levels and total volatile fatty acids whereas increased values of pH, total solids, fat, salt, total
drerje protein, total phenol compounds, dietary fibers, antioxidant activity , compared with control cheese. Goat
cheese contained AOP had lower counts of total viable bacteria, psychrophilic, proteolytic, lipolytic and
mold and yeasts. Goat cheese fortified with 0.25 and 0.50% AOP was shown to be the favorable ones,
during the storage period based on the sensory evolution scores. Generally, addition of AOP, rich in phenolic
compounds and antioxidant activity etc., increased the keeping quality of cheese and render it to be as a

Keywords: Alpinia officinarum powder, goat's milk, White soft cheese, phenolic compounds, antioxidant

activity.

INTRODUCTION

The particular interest in goat's milk has been
sparked by its undeniable dietary properties. The chemical
composition of this milk is hassling when compared with
cow's milk, and its ingredients is different. The former is
higher in dry matter, total protein, casein, milk fat and
minerals and have higher nutritional value (Haenlein, 2001).

Goat milk fat contains more vitamin A than cow's
milk. The fatty acid composition also differs, as it is rich in
volatile fatty acids (caproic, caprylic and capric acids),
which are responsible for the taste and smell of the
associated milk products, while the higher content of
medium-chain fatty acids are responsible for the more
prolonged bacteriostatic stage. Goat milk is mainly used to
make cheese (Boyazoglu and Morand-Fehr, 2001). Milk fat
and proteins, especially casein, are major contributors to
cheese yield and also affect the curdling properties of milk
(Cecchinato and Bittante, 2016). Goat milk deviates from
bovine and human milk in alkalinity, buffering capacity, and
digestibility. It also has certain beneficial properties that
make it possibility useful in human medicine and nutrition
(Slacanac et al., 2010). Despite these preferences, many
consumers refuse goat's milk and some of its derived
products because of its objectionable "goat" odor and taste.
Additionally, goat milk products can become sour during
fermentation (Vieitez et al., 2016), which passively affects
their sensory properties. Moreover, goat milk has lower total
casein content than bovine milk, and contains little to no
osl-casein and exhibits a greater extent of casein micelle
dispersion, which influences the rheological traits of the
resultant products (Hodgkinson, et al., 2018).
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Alpinia officinarum (Galangal) is a rhizome
belonging to the family, zingeberaeceae, grown in South
East of Asia. This rhizome is characterized by dark reddish
brown color and has a strong aromatic smell. In Asia the
rhizomes are ground to powder for use in curries, drinks, and
jellies (Yang and Eilerman 1999). Ethnomedical, used this
rhizome in the treatment of rheumatism, bronchial catarrh,
halitosis, ulcers and pertussis in children (Kirtikar, 2001). It
is used, moreover, in the treatment of stomach pain, back
pain, rheumatism, asthma, diabetes, heart disease, liver
disease, kidney disease and to increase appetite (Rajpal and
Kohli, 2009).This rhizome is advantageously used in various
purposes such as antibacterial, antifungal, anti-inflammatory,
anti-hepatotoxic, antioxidant, immune-modulatory, antiulcer,
antitumor and anti-allergic activities (Khare, 2007). Galangal
rhizome can also be used as a substitute for antibiotics,
disinfectants, and food flavorings. It is frequently consumed
in foods and might be safe when given orally in higher doses
as medicine (Tang et al., 2018). Galangal contains diuretic,
antiplatelet, antifungal, and anti-tumor properties and can be
used as a stomach therapy and to treat cardio-tonic lesions
(Ding et al., 2019).

Therefore, the aim of this study was extending the
shelf life, improving the organoleptic properties and the
nutritional value of the resultant goat milk cheese by adding
AOP.

MATERIALS AND METHODS

Materials:
Fresh goat's milk with the following specifications
was obtained from EI-Serw Station, Animal Production
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Research Institute, Agricultural Research Center, Egypt:
acidity 0.16%, pH 6.64, fat 4.15, total solids 13.05, and total
protein 3.49. Liquid calf rennet (single strength) and the
Alpinia officinarum powder (AOP) were bought from the
local market of Damietta city. Dry coarse commercial food
grade salt was perchaused from the Egyptian EI-Nasr
company. Calcium chloride of analytical grade was gained
from El-Gomhouria Company, Egypt. Chemical
composition of the tested AOP is shown in Table (1).

Table 1. Chemical composition of Alpinia officinarum

powder (AOP).
Chemical composition g/100g
Fat 231
Protein 5.22
Ash 3.18
Carbohydrates 75.8
Fiber 16.6
Phenolic content* 96.5
Antioxidant activity** 2.97

*Data expressed as mg gallic acid equivalent (GAE)/ 100 g dry weight.
**Data expressed as pmol Trolox equivalent (TE)/g dry weight.

Methods:
White soft cheese making:

Goat's milk was employed to make white soft cheese
using the method described by Abd El-kader (2003).
Goat milk was divided into five batches and AOP was
added as follow:
Treatment A: goat's milk free from AOP (control).
Treatment B: goat's milk fortified with 0.25 % AOP.
Treatment C: goat's milk fortified with 0.50 % AOP.
Treatment D: goat's milk fortified with 0.75 % AOP.
Treatment E: goat's milk fortified with 1.0 % AOP.

Goat milk of all treatments was heated to 63 °C for
30 minutes, cooled to 40 °C, 0.02% calcium chloride and 6
% salt were added to all milks and coagulation was done
usingl.5 mL liquid rennet / kg. After complete coagulation,
the resultant curds were ladled in wooden frames, lined with
muslin cloth and the resultant cheese from each treatment
was weighted and pickled into its own whey after 24-hour
period. Cheese samples were kept in plastic jars at 5°C.
Fresh cheese samples and cheese aged for 15, 30, 45, and 60
days were under-went to analysis chemically
microbiologically and organolepticaly. Three replicates of
each treatment were conducted.

Chemical analyses

Total solids, fat, and total nitrogen contents were
determined according to (AOAC, 2012). Titratable acidity
(Richardson, 1986). The pH values were measured using a
digital laboratory pH meter with a glass electrode model SA
720 (Orion, U.S.A). Water-soluble nitrogen (WSN) Ling
(1963). Total volatile fatty acids (Kosikowiski, 1978). Salt
contents (Richardson, 1985) using the Volhard method. The
total phenol compounds (Zheng and Wang, 2001) using
Folin Ciaoalteu Reagent (FCR) and gallic acid as a standard
solution. The antioxidant activity (AA %) (Lee etal., 1995).
Microbiological analysis:

Counts of the total viable bacterial, Psychrophilic,
Proteolyptic, Lipolyptic and mold and yeasts were estimated
according to the American Public Health Association
(2004).

Sensory evaluation:

Staff members of EI-Serw Station evaluated the
white soft cheese treatments for their organoleptic qualities.
A total of 100 points were awarded, 50 points awarded for
flavor, 35 points for body and texture, and 15 points awarded
for color and appearance.

Statestical analysis:

Using software based on analysis of variance, the
results were statistically examined (SAS, 1991). When F-test
was a significant, the least significant difference (LSD) was
calculated according to Duncan (1955) to compare between
means. The data presented in the Tables are the mean (+
standard deviation) of 3 experiments.

RESULTS AND DISCUSSION

Table (2) illustrated the effect of adding AOP on the
rennet coagulation time (RCT), curd tension and curd
synersis of goat’s milk. It is obvious that adding AOP had a
significant (P<0.05) effect on rennet coagulation time. The
main reason for that was presumably due to the presence of
some ingredients having slight inhibitory effect on the
activity of the rennet. Milk treatments containing AOP
possessed lower rennet coagulation time values as compared
with control. The curd tension levels raised significantly,
while the syneresis values reduced as the concentration of
added AOP increased. These results are in line with those of
(EI-Metwally et al., 2021).

Table 2. Effect of adding AOP on rennet coagulation time, curd tension and curd synersis of goat’s milk.

Curd syneresis (gm/15 gm of curd)*

Treatments RCT (Sec) Curd tension (g) Time (min)
30 60 120

0.0% AOP 173 36.37¢ 4443 6.6128 7.9562 8.997¢
0.25% AOP 170° 36.54¢ 4.428° 6.587° 7.925° 8.978°
0.50% AOP 166° 36.71° 4411° 6.561° 7.908° 8.959°
0.75% AOP 1614 36.85° 4.394¢ 6.546¢ 7.889¢ 8.931¢
1.0% ACP 157¢ 37.118 4.381° 6.531° 7.872° 8.911°
LSD 2.485 0.023*** 0.002*%** 0.002%** 0.002*** 0.001***

Significant different at p < (*0.05, **0.01, ***0.001). For each effect the different letters in the means the multiple comparisons are different from

each. Letters a is the highest means followed by b, ¢ .....etc

*Whey excluded (grams) from 15 gm of curd kept at room temperature after 10, 30, 60 and 120min.

AOP= Alpinia officinarum powder

Table (3) referred to the effect of adding AOP on
yield and some chemical properties of white soft goat
cheese. With 1% AOP added (treatment E), the best yield
(24.51%) was obtained. It was evident that adding different
AOP concentrations boosted the yield values of the cheese
owing to the high percentage of its total solids (carbohydrate
75.8%, protein 5.22%, fat 2.31 %). Abd-El Salam and
Benkerroum (2006) emphasized that pH is more important

than Nacl, protein, fat, or moisture for determining the yield
and textural qualities of cheese. From the present Table, It
was clear, also, that control cheese, without AOP, had
slightly greater acidity values than cheese made with it. The
findings demonstrated that when the level of AOP increased,
the acidity decreased. Extending the storage times in all
treatments caused the acidity percent and pH values to grow
and decrease significantly (P<0.05), respectively (Table, 8).
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These results are in agreement with those reported by Ismail
etal., (2010) and Khalifa and Wahdan (2015). The continues
fermentation of lactose to lactic acid may be the cause of the
increase in acidity and decreased in pH (Salem et al., 2013
and Moneeb and El-Derwy 2021). Table (3), moreover,
cleared that with an increase in AOP content, total solids
(TS) increased significantly (P<0.05) during the course of
the storage time in all treatments, which may be caused by

moisture loss. These results are in approval with those found
by Al. Otaibi and El. Demerdash (2008) and Sayed-Ahmad
et al., (2018). The findings of Fat, Fat/DM, Salt, and Salt in
moisture showed that these variable values rose significantly
(P<0.05) across the storage periods and by increasing AOP.
These results are in approval with those reported by Abd EI-
Aziz et al. (2007) and Zommara et al., (2007).

Table 3. Effect of adding AOP on the yield and some chemical properties of white soft goat cheese, during storage

period.
Storage period  Yield Acidity pH TS Fat Fat/ Salt Saltin
Treatments (days) % % values % % DM% % moisture
0 0.22 6.45 39.12 15.85 4052 411 6.32
A 15 24.03 111 452 45.92 18.68 40.71 4.49 7.66
30 ' 183 424 46.57 19.30 4145 511 8.72
60 2.27 3.98 46.83 19.58 41.82 5.20 8.90
0 0.21 6.51 39.23 1591 40.58 4.19 6.45
15 2411 1.09 456 45.99 18.75 40.79 456 7.78
B 30 ' 1.80 433 46.66 19.37 4152 5.19 8.86
60 224 412 46.93 19.65 41.88 5.29 9.06
0 0.21 6.53 39.37 16.00 40.66 4.25 6.55
15 24.05 1.07 4.66 46.12 18.84 40.87 4.66 7.96
C 30 ) 178 442 46.77 19.45 4159 5.27 9.00
60 221 4.20 47.09 19.75 41.95 5.35 9.18
0 0.20 6.53 39.48 16.07 40.71 433 6.67
D 15 2436 1.06 4.70 46.23 18.91 40.92 471 8.05
30 : 176 4.49 46.90 19.53 41.66 533 9.12
60 2.20 4.23 4719 19.83 42.03 542 9.30
0 0.20 6.54 39.63 16.16 40.79 441 6.81
E 15 2451 1.05 4.75 46.45 19.05 41.01 4.79 821
30 : 173 458 4711 19.66 4173 5.40 9.26
60 217 4.40 4738 19.94 42.09 5.48 943

Treatment A: goat's milk free from AOP (control).
Treatment C: goat's milk fortified with 0.50 % AOP.
Treatment E: goat's milk fortified with 1.0 % AOP.

Table (4) shows that the TN and TN/DM values of
goat’s cheese contained AOP were slightly higher than the
control and the current findings were in approval with that of
El-Tantawy et al., (2006). AOP has a modest quantity of
crude protein, fat and ash and is high in crude fiber and
carbohydrates (Yun Lin et al, 2015 and Tang et al., 2018).
Table 4. Effect of adding AOP on cheese ripening

indicences and TVFA contents of white soft
goat cheese , during storage period

Storage TN %

period (days) A control B C D E
0 2.34 2.36 2.38 241 242
15 241 242 244 2.46 248
30 252 257 2.59 261 2.62
60 2.74 2.76 2.78 2.80 2.82

TN/DM %
0 5.98 6.01 6.04 6.10 6.11
15 524 5.26 5.29 5.32 5.34
30 541 551 5.53 557 5.56
60 5.85 5.88 5.81 593 5.95
WSN %
0 0.253 0251 0251 0250 0.249
15 0.319 0317 0315 0313 0.311
30 0.424 0421 0419 0416 0415
60 0.544 0542 0540 0538 0.536
WSN/TN %
0 10.81 1063 1054 1037 10.28
15 13.23 13.09 1291 1272 1254
30 16.82 1638 1618 1594 1583
60 19.85 1963 1942 1921 19.01
TVFA %

0 13.19 1316 1312 1305 1297
15 20.26 2025 2021 2013  20.02
30 25.62 2559 2550 2542 2533
60 36.11 36.07 36.00 3587 3575

*expressed as ml 0.1 NaOH 100 g-1 cheese

In the contrast, by increasing the ratios of AOP,
WSN, WSN/TN, and TVFA values significantly (P<0.05)
decreased (Tables, 4, 8). Treatment (E) had the lowest values

Treatment B: goat's milk fortified with 0.25 % AOP.
Treatment D: goat's milk fortified with 0.75 % AOP.

compared with control. This can be referred to the decreasing
growth and activity of cheese microflora (Abdel-Kader et
al., 2001 and Salama, 2004).

Khalifa and Wahdan (2015) and Batool et al., (2018)
reported that the increase in the content of TVFA could be
referred to lipolytic activity in addition to free fatty acids
produced and to the higher titratable acidity percent in cheese
during ripening. Generally, TN, WSN, WSN/TN and TVFA
values of all goat’s cheese treatments progressively
significantly (P<0.05) increased throughout the storage period.

Table (5) demonstrated that, over the storage period,
counts of the total viable bacteria, of all treatments were
increased till the 15 day of storage then decreased gradually
thereafter. The main reason for that may be due to the
gradual increase in acidity during storage. Furthermore,
Gazal et al., (2014) and Basri et al., (2017) reported that
AOP has, antibacterial and antifungal effects.

On the other hand, counts of psychrophilic ,
proteolytic, lipolytic, mold and yeasts were significantly
(P<0.05) rose in all cheese treatments till the end of the
storage period and cheese containing AOP had lower
counts than the control cheese .

Data in Table (6) revealed that, among all the cheese
treatments, control cheese had the lowest value of phenolic
content. Antioxidant activity has been linked to similar
results, when compared to the control. It was seen that
adding AOP significantly (P<0.05) boosted total antioxidant
activity (Tables, 6, 8). The phenolic content and antioxidant
activity in AOP may be responsible for the increased
antioxidant activity of supplemented cheese. These results
were in agreement with Housman et al., (2014) and
Alasmary et al., (2019). Table 6, showed, also, that adding
AOP to cheese was accompanied by high amounts of dietary
fibers, because AOP has a higher dietary fiber content, 16.6
% (Gazal et al., 2014 and Tang et al., 2018).

The score points of organoleptic properties of cheese
during storage are presented in Table (7).
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Table 5. Effect of adding AOP on some microbial groups
(log cfu/ml) of white soft goat cheese , during
storage period.

Storage Total viable bacterial ( cfu x 10°)

period (days) A B C D E
0 244 231 225 216 210
15 64.1 62.2 614 60.2 59.2
30 8.6 74 7.1 6.3 55
60 3.7 29 2.3 20 17

Psychrophilic (cfu x 10°)
0 2.62 2.55 251 2.39 2.22
15 1148 1139 1132 1118 1095
30 59.66 5452 4940 4522 3830
60 83.17 7021 6152 5258 3741
Proteolyptic (cfu x 10%)
0 11 0.89 0.80 0.74 0.70
15 2.22 2.02 1.85 1.73 1.69
30 3.85 371 357 344 3.39
60 6.87 6.69 6.52 6.40 6.35
Lipolyptic (cfu x 109)
0 0.64 0.60 0.58 0.55 0.51
15 1.65 159 152 147 142
30 3.27 3.20 311 3.01 2.97
60 544 5.36 521 5.15 5.08
Molds & Yeasts (cfu x 10%)

0 1 0.8 0.75 0.72 0.70
15 3.95 3.82 3.79 3.75 3.71
30 5.88 5.73 5.68 5.64 5.60
60 1822 1801 1792 1785 1781

Table 6. Effect of adding AOP on contents of phenolic
compounds, dietary fibers and total antioxidant
activity of fresh soft goat cheese.

Phenolic  Total antioxidant — Dietary
Treatments content™ activity** fibers%
A control 0.77 0.12 --
B 1.18 0.29 0.59
C 141 0.37 0.71
D 1.66 0.49 0.84
E 1.89 0.58 0.99

*Data expressed as mg gallic acid equivalent (GAE)/g dry weight.
**Data expressed as pmol Trolox equivalent (TE)/g dry weight.

Table 8. Statistical analysis of white soft cheese treatments.

Table 7. Effect of adding AOP on organoleptic properties
of white soft goat cheese, during storage period

Storage Color& Body &
Treatments Period Appearance Texture FI?%/(()))ur E(gg)l
(days) (15) (35)
I
A Control 30 13 32 46 91
60 12 33 46 91
0 13 31 46 90
B 15 12 31 46 89
30 12 32 47 91
60 11 32 47 90
0 12 30 47 89
c 15 12 31 47 90
30 11 32 48 91
60 11 32 48 91
0 11 29 LV )
D 15 11 30 42 83
30 10 31 41 82
60 10 31 41 82
0 10 29 40 79
E 15 10 29 40 79
30 9 30 39 78
60 9 30 39 78

The addition of AOP to cheese led to slightly
decrease in color and appearance but it improved
significantly (P < 0.05) the body and texture and flavor as
well as the keeping quality of the cheese. The interplay of
milk components, rennet enzymes, lipases, and secondary
flora during the maturing process led to biochemical events
that gave cheese its body and texture and flavour (Urbach,
1997 and Smit et al., (2005). Shetty and Monisha (2015) and
Chouni and Paul (2018) reported that AOP is reportedly
commonly used as a spice for culinary flavoring because of
its distinctive scent and pungency. The sensory evaluation
gave the greatest ratings to treatments B and C, while
treatment E received the lowest rate for fresh cheese and
throughout the storage period.

Analysis

Effect of cheecs:e treatments

A B D E LSD
yield 24.03¢ 24.11° 24.25° 24.34° 24518 0.0463%**
Acidity 1.352 1.332 1.232 1.222 1.282 0.158***
;I)_H 4.797¢ 4.88° 4.953¢ 4.987° 5.067¢  0.033***
S 44.61° 44.70¢ 44.83° 44.95° 45.14%  0.0118***
Fat 18.35° 18.32° 18.51® 18.58% 18.700  0.1991***
Salt ) 4738 4.80° 4.88° 4.94° 5.022 0.023***
Salt in moisture 7.90° 8.03° 8.17¢ 8.28° 8.422 0.096***
TN 2.50° 2.52° 2.54° 2572 2.58% 0.021***
WSN 0.396° 0.383* 0.381™ 0.379« 0.377d  0.002***
TVFA 23.79 23.76% 23.71® 23.61° 2351¢  0.094***
TVBC 2522 239° 233.7° 225.3¢ 218.5° 1.075***
psych 106.722 103.41° 101.25¢ 98.77¢ 95.38°  0.055***
P_rot. 3518 3.32° 3.18¢ 3.07° 3.03¢ 0.042***
ipo 2278 2.69° 2.64¢ 2.61° 2.54¢ 0.027***
Moulds & Yeast 7.26° 7.09° 7.03° 6.99¢ 6.95¢ 0.037***
olor 13.252 12.00° 115° 10.5° 9.5¢ 0.825
Body 31.5° 3158 31.25% 30.25° 29.5° 0.825
Flavor 45.25¢ 46.5° 4752 415 39.5¢ 0.825
Phenolic content 0.77¢ 1.18° 1.41°¢ 1.66° 1.892 0.022***
Total antioxidant 0.12¢ 0.19¢ 0.27¢ 0.39° 0.48° 0.024***
Dietary fibers% 0.59¢ 0.71° 0.84° 0.99% 0.029***
Effect of storage period (days)
0 15 LSD
Acidity 0.21° 0.94° 1.78° 2.218 0.140%**
pH 6.512 4.64° 441° 4.18¢ 0.030***
TS 39.36¢ 46.14° 46.80° 47.08° 0.011***
Fat 15.99¢ 18.84¢ 19.46° 19.672 0.178***
Salt ) 4.26¢ 4.64¢ 5.26° 5.342 0.021***
Salt in moisture 6.56¢ 7.93° 8.99° 9.172 0.086***
2.38° 2.44¢ 2.58° 2.78° 0.018***
WSN 0.25¢ 0.31¢ 0.42° 0.542 0.002***
TVFA 13.09¢ 20.17¢ 25.49° 35.96° 0.084***
TVBC 25.6° 69.8¢ 225.2° 614.22 0.0962***
psych 2.45° 11.26° 79.38° 311.3 0.05***
orot. 0.85° 1.89¢ 3.59° 6.56° 0.037***
ipo 0.57¢ 1.53¢ 3.16° 5.322 0.024***
Molds & Yeast 0.79¢ 3.80¢ 5.71° 17.962 0.033***
Color 122 11.8° 11° 10.6° 0.738
Body 29.8° 30.4° 3142 31.6° 0.738
Flavor 43.8° 442 44.22 44.28 0.738
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CONCLUSION

From the previous findings, it can be concluded that
the use of AOP enhanced the goat cheese's quality and its
shelf life, particularly at concentrations of 0.25 and 0.50%,
and minimized its goaty flavor, which is disliked by the
majority of Egyptian consumers.
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