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Absn'act

Yoghurt is a product from the lactic acid fermentahon of milk throuc,h the
action of bacterial cultures. In this work, yoghurt was produced from raw
cow milk and fortified with ginger and garlic in varied proportions (0.2.—
0.8%). The acceptability and physicochemical qualities of the yoghurt
samples were evaluated using staridard methods. The results obtained

showed _Lt_lat the samples differed significantly (p < 0.05) in .overall

acceptability but not in colour and consistency. There were also significant
differences in proximate compositions: protein (4.28 — 4.85%) and
carbohydrate (10.68 — 11.94%) contents increased with increased levels of
ginger and garlic while a decreasing trend was recorded in moisture
content (80.37 — 79.95%) as well as in fat (3.29 - 2.57%). The ash content
(0.68 — 0.72%) increased with increased ginger inclusion. There were
increases in calcium, magnesium, phosphorus, iron and potassium contents
of the yoghurt samples as garlic and ginger inclusion levels increased. The
PH and total titratable acidity values weré 4.3 — 4.9 and 0.22 — 0.26 g/100
ml, respectively. The study has therefore revealed that ginger and garlic
inclusion in yoghurt production is feasible and has a positive effect.on the
nutritional qualities and overall acceptability of the product.
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-~ INTRODUCTION
Yoghurt is a productifrom lactic
acid fermentation of *pasteurized
milk. Tt involves the addition of
starter. culture or yogturt cultures
to - milk . (Willey et al., 2008).
Some of ‘the bacteria are
Streptococcus . thermophilus- and

Lactobacillus bulgaricus which

are mostly obtained commercially

Other Lactobacilli and
Bifidobacteriacan also_be added
during or after cultunng ‘yoghurt

- (Adolfssonet . al., 2004)."

Fermentation of rmlk occurs when
the above-mentioned; bacteria act
on. the. milk sugar (lactose)
converting it to lactic acid which
in turn results in the curdling of

. the milk’ protein (casein). These
chemical changes are responsible

for the characteristic flavor and
viscosity of yoghurt. Yoghurt is
one of the popular fermented milk

years;: “and" has . taken - much
altention in few years with the

! advent of probiotics in “dary

products. Being nutritionally rich
in. protein, . calcium, potassium,
riboflavin, vitamin B¢ and vitamin
Bi, yoghurt is considered to have
more nutfitional” benefits than

. milk ‘and. suitable. for the - growth ..
of children. It has a long history of

medicinal uses, particularly for

‘diarthea and a

products known' for thousands of -

. treacle’

* problems,
.. problems, _flatulence,

variety  of

gastromtestmal diseases

(Muniandy et al., 2016).

Ginger (Z!ngtberoﬂicmale) is a
creeping perennial on a thick,
tuberous rhizome, which spreads
under the ground. In the first year,
a green erect reed-like stem, about
60 cm high, grows from this

~ thizome. The plant has. narrow
", lanceolate to linear-lanceclate, 15-

30 cm long leaves which die off
each year. The characteristic smell
and taste of ‘ginger is aromatic and’

" pungent (Samir and Amirit, 2003).

As a spice, it has been used for
medicinal, pharmaceutical and
cooking purposes. It is used for
reating nausea, vomiling, and
morning  sickness, as .a pan
reliever (in  arthritis), anti-
inflammatory agent, as well as in
the curing of ulcer and prevention
of heart attack and stroke (The
Herb Society of America Fact
- Sheet, 2006).

_Garlig, also like ginger, has a
long history of medicinal use for a
wide variety of conditions, ‘and
was once known as ‘poor-man’s

(or cure-all). In folk
medicine, garlic has been used to
treat bronchitis and respiratory -
gastrointestinal

>, ... leprosy,
menstrual cramps, high blood
pressure and diabetes. It has also

' ‘
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been used externally for warts,.

corns, arthrjtis, . muscle pain,
neuralgia and’ sciatica. Recently,
science has begun to confirm
some of garlic’s long-standing
medicinal uses. It has been shown
to lower blood cholesterol, blood

pressure and blood sugar in-

studies and clinical trials and has
also demonstrated anti-cancer,
antibacterial, anti-fungal and anti-
oxidant effects (The Herb-Society
of America Fact Sheet, 2006).This
work was aimed at improving the
nutritional quality of yoghurt
through the inclusion of garlic and
ginger by hamessing the
medicinal benefits inherent in the
two spices.
MATERIALS AND METHODS
The fresh cow milk, starter
culture, flavour, sugar, ginger and
garlic used were all obtained from
a local market in Ilorin, Kwara
State.

Production of yoghurt

o The.method described by Faladet

—aL%ZOM) for yoghurt production
was used with slight modification.
Raw milk was pasteurized at 85°C
for 30 mins. The pasteurized milk
was cooled to -around 40-45°C,
after which it was inoculated with

commercial  starter
contzining a mixed strain of

—Streptococcus -thermophilus - and - -

culture

Lactobacillus bulgaricus (0.5g;of
the culture was used to inoculate’
1900ml of milk to initiate
fekmentation). The milk was
incubated in a tight-fitted
cgntainer at room temperature (27

+2°C) for 10 hours, during which
the characteristic yoghurt flavor
developed. Sugar was added to
taste as well as powdered milk

.. flavor, .The -yoghurt was then
filled into sterile plastic bottles, -

corked and stored in a refrigerator
for subsequent analyses. The pH,
titratable  acidity,.  microbial
stability, and- sensory qualities of
the yoghurt samples were then
monitored, as well as their

proximate compositions.
Production of ginger and garlic
Jjuices

‘The. method = described by
Ahammeder al (2014) was

adopted. Raw tubers of ginger
were peeled, washed and blended
using a bleriding machine, then
sieved to remove fibrous

" materials. - The -garlic—jm%e_was o
. prepared the same way )

Production  of ginger-gar]fc,

yoghurt .. |

The gmger and garhc JUlCE:S were
added to the yoghurt in different
proportions-as outlined in Table 1.

a control were used for the
. analyses. ] )

’ SensoryEvaluatlon .

A total of twelve.(12) sargples and . .
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Chémical ﬂl‘lal)?ls of yoghurt
samples - !
Proximate .congposmon: The.
proximate -¥ compositions
comprising moisture, ash, fat, and
crude profein of the various
yoghurt samples were determined
using standard methods of-AOAC
(2000).. ) Carbohydrate

* * ‘determination was by difference. -

Mineral composition: : -Aqua-
ragia method (AOAC, 2000) was -
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preference, with 1‘ representing the

Teast score (dislike extremely) and
9, the highest (like éx'tremell}f).

Statistical Analysis i lwvol
The - results  obtainedjiwere

* subjected to analysis:; of :variaice

(ANOVA)  using. i statistical
package far i.socialiuisciences
(SPSS) Versionl6.0-Means: were
separated, using:Duncartesti:, .

Results'afid ﬂlscugsr 6, o

used to determine the mineral - 'significan

composition ofi the " "')bghurt
samples.

pH and Total Tltratable Acidity
(TTA): AOAC (2000) method
‘was used to determine the pH of

- the various yoghurt samples whﬂe
- the Total Titratable Acidity gvfas
.- determined using the method

described by Agarryet al. (2016 i

overall , a'ccepta'bﬂly“

- comprising - 2047
_panelists tested th Athple

o of* gé?]ﬁ:

vanahons of gitiger! dnd garhé'that
‘vex_‘e ‘ad"e"d"téf lli'e'[' ¢

garliE
'.redmcﬁcm1 :
et attnbﬁ_ ed m

a Y-point hedoric” type" s:aalé«‘of " pefcentages of" itiger ‘did garhc ’

P A=A ot
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There was a signifitant difference
in protein contﬂ}: among the
various yoghurt. “samples. The

protein content increased as the

level of ginger! and garlic
incorporation mcreased This
observed trend agrees with the
findings of Ahammedet al (2014)
and Odebunmiet al (2609) who
reported garlic and ginger have a
considerable " amount of - protéin-
and thus might help increase the
protein content of yoghurt. On the
contrary, the trend observed in the
" fat content of the yoghurt was
found to be different from that of
protein, the control sample had the
highest (3.30%) fat content
Yoghurt “samiples with ginger,
garlic and the mixture of both
declined in fat contents from 3.20
- 2.57%. This variation may be
associated with the varying
proportions of ginger and garlic

used. Ginger and garlic are quite

low in fat (Odebunmiet al., 2009). -
Akandeet al. (2009) -recorded . a
" lower- range of fat content when
compared with faf content in cow
milk. Significantly, fat is
important as a source of energy in
human body (Onyeka, 2008). The
ash content of yoghurt varied
significantly

samoples with increased addition of
ginger, but reverse was (he case

(p<0.05) ~ ‘-and -
increased - among .the . yoghurt..

with increased level -of garlic
inclusion. This can be attributed to.
ahigher ash content of ginger than
garlic as reported by Odebunmiet
al. (2009). " Ash - content in
foodstuffs is a measure of mineral
elements present in the foodstuffs.
The carbohydrate - - content
increased with increased levels of
ginger. and garlic. This is

attributable to the ‘abundance of .

carbohydrate in garlic and ginger.
There was a progressive increase

" in -the mineral contents of the

yoghurt samples as the level of
ginger and garlic inclusion
increased. This increase can be
due to theé high mineral contents
of ginger and garlic Calcium
content ranged between 116.336
and 125.083 mg/100g.
Magnesium - contents of °the’
yoghurt were relatively low
(10.429 - 11.377 mg/100g). The
yoghurt samples were also very
high in potassium. These ranged

. betwéen 146.845 and- 148.841
mg/100g. - Otheér minerals present . |
“were iron

(0.041° = 0.069
mg/100g) and phosphorus (89.633
— .94.961 mg/100g). Mineral
elements are inorganic matters
that play important roles in human

‘nutrition - and . their inadequacy -
" may result to nutritioral disorder.

(Onyeka, 2008). Calcium helps in
regulation of muscle contractions,

OF YOGHURT AND GARLIC

. amino acids and

- difference-. -.-in -
"consistency. Samples GIY, and
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. transrmt nerve 1mpulses and help- )

in bone formation (Balogun and

‘Oyeyiola, 2012). Potassium is an
essential nutrient and has an

important role ire the synthesis of
proteins
(Balogun and Oyeyiola, 2012).
Phosphorus is needed for bone
growth, kidney function and cell
growth; it also plays a major role

‘in maintaining the body’s acid-
. alkaline balance (Fallon, 2001).
.. Magnesium helps the formation of

strong bones and’ teeth while
deficiency of magnesium in man

* is responsible for sqve,re diarrhea,
- hypertension and stroke. Iron is an
" . important element in the diet of
. pregnant women, patients and

“.¢lderly to prevent anaemia and

:other related diseases (Oluyernief

" al., 2006).

The pH values ranged between 4.3

. and 4.9. These values fall within

the range reporte_d by Tamimeet

- al., (2005).
“The .results -of - tﬂeﬁsensory
- evaluation showed.that the garlic-

ginger “yoghurt samples compared.
favourably with the control (100%
yoghurt) in.the sensory attributes

- tested, except in taste and aroma
 which were scored low by the

panelists. There was no significant

YGG, were most preferred in

CEPTABILITY ANDPHYSICOCHEMICAL
[ED WITH GINGER

overall acceptablhty This means
the ginger-garlic yoghuit will be
acceptable by consumers. This can
be partly attributed to the fact that
the colour of the yoghuit samples
was not impaired by the addition
of ginger and garlic. Colour is
described as one of the significant
factors that affect acceptability of

-food products (Lee and Lucey,

3000):

Conclusions

The addition of ginger ‘and garlic
improved the nutrmonal value of
yoghurt. Though the 'taste and
.aroma were a little impaired,
samples GIY, (99.6%. yoghurt,
0.4% ginger) and YGG; (99%
yoghurt, 0.4% ginger, 0.6%
garlic) had the highest overall
preference. Therefore, it .can be
concluded that the production of
ginger-garlic yoghurt is. feasible,
and also, with a moderate level of
ginger and garlic inclusior, would
be well - accepted by prospechve-

. consumer S.
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. ’ . ‘ Gr’yl 99.8 20 - 10 10 . 02 . KEYS
‘ ; : - S99 n 10 04 - jCONIR
_SAMPLES  Yoghurt Starter Sugar  Flavour Gingey Garlic GIY, “*" - 3996 '.. 20 -0 { : : oL:
i (%) Culture® @® = (@) (%) § (%) GIY, . 994 .20 oo 10 06 - - 1008
- : ‘ GIY, " 99.2 20 © 70 10 0.8 - yoghu,
{CONTROL 100 _ 20 70 10 = 1 - - A % . ¥ éhIYﬁ
GAY, 99.8 20 70 10 - 02 99.8%
. 3 yoghurt,
o 0.2%
GAY2 99.6 20 70 10 - 0.4 ginger,
. . . GIY,:
GAY, - 994 . 20 70 - 10 - . 06 - 99.6%
L oo T ' - oL O yoghurt,
GAY, - 992 20 70 10 - 08 4%
o1y,
e . . o ' EX
YGG1 99.0 20 70 .10 .02 08 99.4%
. .- ) yoghut,
YGG, < - 9.0 20 70 10 04 0.6 0.6%
. - . ginger,
2 YGG, 9.0 20 70 10 - 06 0.4 GIYe:
S - 99.2%
S : yoghut,
YGG‘ 99.0 20 70 10 0.8 02 0.8%
s : — a : . : ginger,
GAY;:
99.8% yoghurt, 0..2% gatlic, GAY;: 99.6%. yoghurt, 0.4% garlic, GAY;: 99.4%
yoghurt, 0.6% garlﬁlc, GAY,: 99.2% yoghurt, 0.8% garlic, YGG;: 99% yoghurt, 0.2%
ginger, 0.8% garlic, YGG;: 99% yoghurt, 0.4% ginger, 0.6% garlic, YGGs: 99%
. . " yoghurt, 0.6% ginger, 04% garlic, YGGq: 99% yoghut, 0.%% ginger, 0.2% garlic.

G e . Table 2':.P‘r0m’m‘ate Composition of nghmt Samples

Table 1: Formulation of Ginger-garlic yoghurt




. - Table 4; P and Total Thiratalle Addity of Yoghwi
Samplss  Caldum Magnesium Tosim  ren Phosgharous Saigles :

/10 1 /10 100g) L . Sarples” TTA (¢/100m) - pH _
g0) e/0g) (/100 (/1) (meO0 I, ORI 63 45 7
CONTROL 11633 10429  146845; 0041  89.633. _ . Qy, 23 024 A 46
QY, 116403 10457 146345 0041 89.642 ‘ ay; - ‘ 03 16 !
QY, 116432 10468 146849} 0044  .89.674s . ng 3 gg o j.; : 1
X 4 ' - |
GIY; 116483 10516 146859 0046  89.746- A GAY, . 0% 47
GIY, 1169%2 1055 146872 0049  89.932 | GAY, 023 48
GAY; 117562 10635 14695 0052  90.019° ‘ RAY; 024 47
. . ; . : - (AY, . - 023 48
s . 0056 90.424 . o 4 o - o .
GAY; . 118473 . 10663 - 147457 f i L YGG Pl g
GAYs 118489 10677 147559 0058 90595 . : YGG 024 47 .
GAY, 1857 10765 . 7B 0058 0. - s GQGQ.. S - s : i
YO0, 1965 10857 w7ats 0062 91568 ' Tn cach of thecolwms, sy rpars ok flloved By s sas sperseip e Sl
YOG 120736 10.964 147849 0064 91643 Sgrificantly different (p<009). i
YGG, 121137 11085 147913 0068 22265 S CONIROL: 100%yoghut, GIY: 9 8soghaat, 0% gingsr, v i
YGGy 125083 11.377 148.841  0.063 $4.561 - T QY 99.6%y0§m‘r; 0.4%@@.’ QIYs: 9 4%%yoght, 0.6% JL
In each of the columns, any means not followed by the sme superscripls are ginger, QIYy: 92% yoghrt, 08% ginger, GAY;: 99.8% i
significantly different (p<0.05). s S , yoghut, 02% gadic,- GAY;: 996% yoghut, 04% grlic, 4
: o ‘ GAYs: 9.4% yoghuri, 0.6% galic, GAY:: 99.2% yodhurt, )
KEYS » L 0.8% galic, YGG;; 99% 02% ginger, 0.8% gzl i
SONIROL: 100% yoghurt, GIVy 99.8% yoghu, 02% ginger, GIVa YOG %ot oggﬁ?& 0% gatc, YOG: 99, !
99.6% yoghumt, 0.4% ginger, GIYa: 99.4% yoghurt, 0.6% ginger, GIYs: : 5 ’ ey g :
99.2% yoghutt, 08% ginger, GAYy: 99:8% yoghurt, 0.2% gatlic, GAYx ~ . ! _ yoghut, (_);,6% ginesr, 0:4% glic, YOG Poyoghixt, 08% b
$99.6% Soghurt, 04% galc, GAY;: 9.4% yoghut 0.6% garlc, GAY, o * 1| ginger, 02%garlic s i
992%Yoght, 0.8% gailic, YGGy: 99% yoghuxt, oz_%v‘gmggr,Q.S%garh:, ik : ; : e J
YGG;: 9% yoghut, 0.4% ginger, 0.6% garlic, YGGy: 9% yoghut, 0.6%. . .-~ - PR e T e o P
ginger, 0.4% gatlic, YGGy: 99% yoghurt, 0.8% ginger, 0.2% garlic. J : i

101°
- 100




I ’ Iﬁm‘:ﬁ?’)‘.’hwmc' EL. Atialazn OAACCE{%%‘%%ig‘émgﬁﬂé% i %%ﬁ:’;tg; Akintayo, OAACCHJ%U%%ngSBlgg;gg;% ’}i‘m
WITH GINGER-AND GARLIC . N ) )
Saphs T TTA (2100mD) pH " Table 5: Sensory Evaluation of Ginger-Garlic Yoghurt
CONTROL 5 023 4.5 5 » .
GIY; o3 024 46 |  Samplg Colour - Taste  Aroma Consiste Overallj
GIY, i 0.23 _ 4.6 i, "8 ' _ ncy acceptab
" GIYs o024 . 47 : 4 . : ility !
GIY4 ) 0.22 4.7 CONT 7.60+0. 7.00:0.5 6.00+0.6 5.90+0. 6.60+0.6
GAY; 0.24 4.7 | - ROL 737° 4% 7% 46 9
GAYa 0.23 4.8 GIY, 7.300. 6.60:0.4 5.90+0.5 6.10:0. 6.50+0.5
‘GAYs ~o 0240 7 _ AT 34 9 gobed 430 4
“GAYs - 023" - - 48 . GIY, 7.50+0. 7.40£0.4 7.00£0.5 5.90+0. 7.20+0.4
YGG; 0.22 4.7 , 40° 9° 2 41° 7°
YGG, : o024 AT | - GIY, .- 7.70£0.. 6.5020.5 5.70+0.5 6.20:0. 6.400.3"
YGGj 024 - . 4.8 i R 8 30° - : 8abcd gabcd 652 7nb
YGGa ' 023 4.9 ‘ GIY,' 7.600.,,690+0.6 6.40:0.7 6.30:0. 6.40+0.6
“Tn each of the colurnns, any means not followed by the samcsuperscripts are | 34° ¢ Zab . Oub 39 7nb
igﬁmﬂydiffermt (p<0.05). : A | CGAY, 72020, 490807 450:0.6 55020, 5.10:06
a cde c a be
NTROL: 100% yoghurt, GIY;: 99.8% yoghurt, 0.2% ginger, 59 7 4 31 1
(é(IDY et e uzt,go.‘t%aginge" GIYs: 99.4% yoghurt, 0.6% GAY,, 7.22350. _4._2(’3;0.7 _3.3?0.7 5.45(;30. _ 5.1$§0.6
, ginger, GIYs: 99.2% yoghurt, 0.8% ginger, GAYy 99.8% | GAY. 7.10:0. 45009 4.00:07 490+0. - 4.70+0.6
. yoghurt, 0.2% garlic, GAYz: 99.6% yoghurt, 0.4% garlic, I s TIR0 A0 00T A0 AT
! GAYs: 99.4% yoghurt, 0.6% garlic, GAYs: 99.2% yoghurt, oo em : _
0.8% garlic, YGGy: 99% yoghurt, 0.2% ginger, 0.8% gadlic, | GAY, '7.00:0. 44007 43006 155020, 4.40:05
® YGG,: 99% yoghurt, 0.4% ginger, 0.6% gatlic, ¥G6Gs 9% ~ -} 39 G e, AT e A
y'ogh\;rt, 0.6% ginger, 0.4% garlic, YGGs: 99% yoghurt, 08% - "+ YGG; 7.30;:0. -4.4050.»7- +4.100.7- 5:20£0. 5.0020.5
ginger, 0.2% garlic. . 45 1 49 9
o YGG, = 7.70+0. 7.30+0.5 6.50£0.7 6.20+0.  7.20:0.5
. 37a . 95 -2ab ‘4221 . la
YGG, 7.1020. 4.20£0.7 4.50+0.6 5.60+0. -4.90+0.5
- RRSUURIEIEI. § ORI LU Lo /RN - LA
i YGG, 7.1020. 4.90+0.6 4.90+0.5 5.50+0. 5.00:0.6
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