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Abstract:
New lifestyle society, snacking contributes nearly to one-third of

daily energy intake. Most of snacks are rich of carbohydrates, high fat
and energy which caused to obesity and diabetic statues. Also, this snacks
are very poor protein content. So this investigation amid to use the
Jerusalem artichoke (Helianthus tuberosus) to improve the nutritional
content of cake, as replaced wheat flour with Jerusalem artichoke powder
in different percentages (Y +, Y+, ¥+, ¢+ and ©+%) which has a big part of
inulin. The current investigation studied the effect of replacement
Jerusalem artichoke powder (JAP) to cake on chemical composition,
some phytochemical contents, rheological properties (Farinograph and
extinsograph), texture analysis and sensory evaluation of product after
process. In general addition of Jerusalem artichoke powder to cake
improved the properties of cake and nutrients contents (protein, fiber, Fe,
Zn, P and Ca), phytochemical contents (total phenols, total flavonoids
and antioxidant activity) and cake texture. As well as, all samples of cake
generally were acceptable, but control cake had a high significantly
difference compared cake with JAP. Also, there was a slight decrease in

sensory evaluation.

Key words: Jerusalem artichoke (Helianthus tuberosus), Cake, Dried,
Fresh, Chemical composition, Phytochemical, Minerals, Rheological

properties Texture, Sensory evaluation.
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Introduction:
Jerusalem artichoke (Helianthus tuberosus L.) is known as the earth

apple and it is a species of sunflower (Voss et al., Y+ YY). Moreover, it is
called “Jerusalem sunflower” and “potato sunflower” due to the bright
yellow color of flowers, with a flower structure resembling that of the
sunflower (Lv et al., Y+Y% and USDA, Y:«Y:). The tubers of the
Jerusalem artichoke are typically irregularly spherical or spindle-shaped
and can range in color from pale brown to white, purple or red
(Nabeshimaetal., Y+ Y+).

Jerusalem artichoke tubers contained a percentage of protein, dietary
fiber and minerals, especially iron, potassium, and phosphorus. Also,

contain vitamin C, thiamine and niacin (Ozgoren, etal., Y+14)

Moreover, fresh JA contained water (Vo-A+7Z w/w), and total
carbohydrates up to YYZ of fresh weight, with inulin as V«-4:7% of
carbohydrates (Barkhatova et al., Y+Y¢). Soluble carbohydrates and
inulin are derivatives fructooligosaccharides and simple sugars such as

fructose, glucose, and sucrose (Rubel etal., Y+ YY).

Jerusalem artichoke tubers are recognized as a health-promoting
food source, primarily because of it contain of inulin instead of starch.
Inulin, a polymer of fructose, along with its breakdown product
oligofructose, is key compounds in the food industry due to their role as a

functional food ingredients and low-calorie options (Kaur and Gupta,
Yooy,

Jerusalem artichoke is rich in nutrient contents especially bioactive
compounds (Wang et al., ¥+ Y+). Jerusalem artichoke (JA) has medicinal
properties like anti-fungistatic, anti-carcinogenic and antioxidant
components (Sawicka et al., Y«Y:). So, could be used in the

pharmaceutical industry. Also, JA it used in the food industry because has
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a nutritional and functional properties (Voss et al., Y+ YY). On the other
hand, composition of JA improve cholesterol, triglycerides and high
glucose levels (Downer et al., Y+ ¢); facilitates weight loss (Park, ¥+
and Munim et al., Y+'V); detoxes the organism and lowers uric acid
levels (Kronberga et al., Y+«'¥). As well as, it has possesses
Immunostimulating properties, protects the gastric mucosa, aids in
preventing and improving metabolism related to lipid disorders, helps
reduce body weight, and exhibits cytotoxic effects against breast cancer
(Horochowska et al., Y+'V). It also helps in cardiovascular diseases
Saiki et al.,, (Y+YY) and Sawicka et al., (Y*Y+) chronic infectious
diseases, chronic fatigue syndrome, gut flora disorders and immune
system disorders. H. tuberosus tubers can be effectively decreasing the
frequency of respiratory diseases and deny from premature ageing
(Chang and Jia, Y+\¢). Jerusalem artichoke tubers (JAT) protect the
liver and prevent urinary tract infections (Sobel and Matlawska, Y« + ¢
and Kronbergaetal., Y+ \¥).

Cakes, biscuits and crackers are among the most popular products in
the bakery industry (Kita et al., Y+ Y+). Their popularity can be attributed
to several factors, including a wide range of flavors, easy accessibility,
convenience as ready-to-eat items, lower prices and long shelf life
compared to other processed foods (Guiné and Florenga, Y+ Y¢). Cakes
are sweet baked products made from cereal ingredients made primarily
from wheat flour and known for its elastic structure and specific flexible
(Ammar et al., Y+Y+) however, it tends to be low in functional
components like minerals, fiber and vitamins (Najjaa et al., Y+ Y+). The
Jerusalem artichoke (Helianthus tuberosus L.) has been used in the food
industry because of its functional properties and appealing nutritional

(Voss etal., Y+ YY), The addition of Jerusalem artichoke powder (JAP) is
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restricted by technological factors (Bicane, Y:+VY) and the sensory
requirements for cakes (Linden, Y44¢),

The objective of this study led to formulate functional cake with
JAP. Also, study effect of additional JAP technological properties of
cake, and chemical properties of cake by partial substitution of wheat
flour with JAP.

Material and methods
Raw materials
Jerusalem artichoke was purchased from EIl-Qanater El-Khaireya

Station Horticulture Research Institute, Agriculture Research Center,
Giza, Egypt.

Ingredients of cake (wheat flour, sugar, corn oil, eggs, vanilla, salt
and baking powder) were purchased from local market in Zifta, EL-
Gharbiyah Governorate, Egypt.

Chemicals:

Folin-Ciocalteu phenol reagent (YN), quercetin dihydrate (Y-(¥,¢-
dihydroxyphenyl), gallic acid and the standards and Y, Y-Diphenyl-)-
picryhydrazyl (DPPH) were purchased from Sigma—Aldrich (St. Louis,
MO, USA). Sodium Carbonate (24.A%) (NaCoY, sodium nitrite (NaNOY),
Aluminum chloride (AICIY) and sodium hydroxide (NaOH) were
punched from Gamma-Tread Company, Cairo, Egypt.

Methods
Preparation of Jerusalem artichoke powder
Jerusalem artichoke tubers were cleaned and washed with tap water

to remove dirt and impurities. Then, it peeled and cut into slices then the
slices were dried in solar energy at the National Research Center (NRC)
Dokki, Egypt. The dried Jerusalem artichoke was ground into fine power
in an electrical grinder very well and packed in polyethylene bags and

kept in the refrigerator at £+1°C until use.
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Preparation of Jerusalem artichoke cake

Six samples of cake were prepared as shown in table (V). Jerusalem
artichoke powder was replaced with wheat flour by Y7, Y7, Y7 ¢4/
and °-7Z. Formula mixtures were prepared according to the method
described by (Raeker and Jonhnson, Y44¢),

Table (Y): The ingredients that used in preparation Jerusalem
artichoke cake (g)

rmulas VoY Y./ ¥/ .7 0.7
. Control
Ingredients JAP JAP JAP JAP JAP
Jerusalem artichoke . ‘. v. . ..
powder ( JAP)
Whegt flour. \ 3 A V. 1 o
extraction (Y Y7%)
Corn oil oL oL o. oL oL o
Sugar T T T T T 1.
Eggs o o o oL oL oL
Baking powder ° ° ° ° ° °
Vanilla ) ) ) ) ) )
Salt ) ) ) ) ) )

Chemical analysis
Moisture, protein, total lipids, crude fiber, ash, were determined for

fresh and dried JA and JAP cake according to the (A.O.A.C, Y:\+),
Total carbohydrate was calculated by difference. Energy was calculated
according to the (FAO/WHO/UNU, Y4A¢), Total phenol was determined
of samples by Folin Ciocalteau’s reagent according to the method
described by (Arnous et al.,, Y:+V). The total flavonoid content was
determined for samples by aluminum chloride method according to
(Chang et al, Y+ Y). Antioxidant activity was determined for samples by
the Y,)- diphenyl-Y-picryl-hydrazyl (DPPH) method (Brand-Williams,
etal., Y449),

Determination of inulin
The purity of inulin was determined for fresh and dried JA by

subtracting the reducing sugar content from the total sugar content (V-
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amino-°-nitrosalicylic acid method) as described by the (A.O.A.C,
*hhh).

Determination of minerals
Some minerals content (Zinc, Iron, Phosphor and Calcium) were

determined of sample using a Pye Unicum SP Y4.+ Atomic Absorption
Spectroscopy instrument (Perkin Elmer model ¢Y++ ZL) as described by
the (A.O.A.C, Y+ ) at Soils, Water and Environment Research Institute
(SWERI), ARC, Giza, Egypt.

Rheological evaluation (Farinograph and extinsograph):
Farinograph properties
All flour dough blends were analyzed by using, farinograph

apparatus, to determine water absorption (%), arrival time (min), dough
development time (min), dough stability (min) and dough weakening
(B.U) following the methods described in (A.A.C.C. Y+ +),

Extensograph tests
All flour dough blends were evaluated by using extensograph

apparatus, to determine dough energy (cm'), dough extensograph (E),
(mm), resistance to extension (R) (B.U) and proportional number (R/E)
following the methods described in (A.A.C.C. Y+« ).

Texture profile analysis of cake samples
Hardness Cycle, Springiness and Gumminess were determined as

described by (Bourne, Y+« +¥).

Sensory evaluation of cake samples
The samples were subjected to evaluate sensory attributes [crust

color () +), crumb color (Y+), odor (V°), texture ()°), taste (¥+), grains
(Y+) and overall acceptability (Y- +)] by ten trained panelists of Food
Technology Research Institute (FTRI), Giza, Egypt, according to

(Soliman, Y441),
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Statistical Analysis

Statistical analyses were conducted using the SPSS program
(Version Y1), Data were expressed as means + SD and the statistical
analysis was performed using one way analysis of variance followed by

Duncan's tests (Snedecor and Cochran, Y4A4),

Result and discussion

The chemical composition of fresh and dried Jerusalem artichoke is
shown in table (). Results indicated that fresh sample had the high level
in moisture as they Y1.Y¥+..) while dried sample recorded high total
lipids, protein, ash, fiber, carbohydrate and energy were (+.)Y£+.)+),
(Ve AYE N o), (00040 Y 0), (Y.3E6£0 Y1), (YV.00£ YY) and (Yo Y+) . A0),
respectively. These results are consistent with EI-Kholy and Mahrous
(Y+Ve) who studied the chemical composition of Jerusalem artichoke
tubers were calculated for dried JA. The authors found that Jerusalem
artichoke contained a low level of moisture content (".A = «+ )Y g/Y ++ @),
and total carbohydrate content, curd fat, curd protein, ash and curd fiber
were almost the same results in this study. Jerusalem artichoke tubers are

high in soluble dietary fiber (Kays and Nottingham, ¥+ +V).

Data presented at the same table (Y) showed that, inulin content in
dried sample was higher (°A.«Y+:.+7) than that fresh sample
(YY.4++.+)). The data were agreement with those found by Barkhatova
et al.,, (Y+Y®) who stated that Jerusalem artichoke may become the
foundation for establishing large-scale industrial production of inulin.
Jerusalem artichoke (Helianthus tuberosus) tubers may contain about v+ 7
of inulin based on dry weight (Baldini et al., Y+ +¢£). Also the results
were agree with (Rushchitcet al., Y+YY) who reported Jerusalem

artichoke contain high amount of inulin.
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Results in table (Y) showed that, some minerals content (P, Zn, Fe
and Ca) in fresh and dried Jerusalem artichoke samples. The results
indicated that dried sample had the higher level in (P, Zn, Fe and Ca) then
fresh sample. It is evident from the obtained results that P, Zn, Fe and Ca
of fresh JAP were (+)A, +V3, Y+V¢ and  YY.Yimg/):-gDW),
respectively. Meanwhile dried JAP were (+.1Y, Y.AY, Y& Y. and AY.T
mg/\ + *g DW) respectively. These results are in the line with previous
studies of Butin et al., (Y:+%); Harmankaya et al., (Y:'Y); El-
Sohaimy, (Y+1¢); AboTaleb (Y+YA) and Rushchitcet al., (Y+ YY) who
reported that, dried Jerusalem artichoke had more than fresh JA in
minerals such as (Ca, P, Zn, Fe and Mg) which it's are essential minerals
at sufficient levels for human nutrition.

Data presented in table (Y) revealed the phytochemical
composition (total phenol, total flavonoids and antioxidant activity
(DPPH %)) in fresh and dried Jerusalem artichoke samples. Generally, JA
dried had greater than JA fresh for total phenol, total flavonoids and
antioxidant activity (DPPH); (Y¢.YA mg GAE/):.g DW, 1%.:© mg
QE/Y+«+g DW and 4:.0V7) compared with (Y.Y1 mg GAE/':+g DW,
V.17 mg QE/V:+g DW and AY.1Y7), respectively. These results were
agreement with Wang et al., (Y+VV); Wang et al., (Y+Y+) who reported
that flavonoids and phenolic acids are main bioactive compounds in JA
and it has antioxidant effects by removing various free radicals.
Afoakwah et al., (Y+Y¢) reported that sausages fortified with freeze-
dried and oven-dried Jerusalem artichoke powder exhibited greater
antioxidant activity compared to the control sample.

Table (Y): Chemical composition of fresh and dried Jerusalem
artichoke samples

Items Fresh Dried
Moisture YIYY4s ) o4 £Y
Total lipids SRAEOR R YY)
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Crud protein V94000 Yo AYEL Y
Ash Y EYE VY o004 Y.
Fiber Ve Y ABRE 0
Total carbohydrate \ERARETIRA Yy o0t4 . Y)
Energy A4t AY YoY£) Ao
Inulin (mg/ + + )
Inulin AR L ESRUR LY S E P
Some minerals (mg/\ + g DW)

P A Y

Zn % AR

Fe \EE VeV

Ca Y. A s

Some phytochemical

Total phenol (mg GAE/ « +g DW)** Y YT+ Y YE VAL €9
Total flavonoids (mg QE/)++g DW)** Y 1+ Yo Toe04e VT
Antioxidant activity DPPH (%0) AY AT+ w0 e oV 2V

*Value £ SD  ** Total phenols as Gallic acid (GAE) and total flavonoids as quercetin (QE

Rheological properties of wheat flour substituted with different
concentrations of Jerusalem artichoke powder
All measured values of rheological evaluation (Farinograph and

extinsograph) of wheat flour samples substituted with Jerusalem
artichoke powder were noted in table (¥). As shown, the values of water
absorption ranged from Y.+ +% for control sample to €1.2+% in sample
1 which substituted with JAP (¢ 7). Arrival time value ranged from Y.+

to Y.+ (min.) as samples ) (control sample) was the lowest value of
arrival time but sample 1 which substituted with JAP (e+7) was the
highest value. Dough development ranged between Y.+ and V.Y+ (min.)
sample Y (control sample) was the lowest Y. min meanwhile sample 1

which substituted with JAP (¢.7) had the best dough development time.

Stability value ranged from YY.e+ to Y.o+, control sample had the highest

value. On the other hand, sample 1 which substituted with JAP (¢ .7) had

the lowest stability value. The same phenomenon was observed for
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degree of softening (B.U.) value, which reached from (1« to Y B.U) for

sample )(control sample) and samples 1 which substituted with JAP

(e+7%), respectively as compared to all samples. Resistance to extension

(BU) value ranged between (Y¥e to V++ B.U), sample ¥ which substituted

with JAP (Y %) had the highest value but sample Y which substituted with

JAP (1 +7) and sample T which substituted with JAP (¢ /) was recorded

the lowest value. Extensibility (mm) value decreased by addition
Jerusalem artichoke powder as it ranged from )¢+ to €+ mm) sample )
had the highest value () ¢+mm), but sample 1 was the lowest value.
Proportional number value increased by addition Jerusalem artichoke

powder as it ranged between (YV.e+ to ©.Y)), sample T which substituted

with JAP (e+/) had the highest value but sample ) (control) was the

lowest value. Energy value decreased by addition Jerusalem artichoke

powder as it ranged between ()Y to Y° cm'), sample 1 which substituted

with JAP (o+7) had the lowest value (Y. cm"), but sample ) (control)

had the highest value. These results are nearly with Nadir et al., (Y+ ')
who reported that supplemented wheat flour with Y+, Y+, ¥+ and ¢ 7 JAF
led to a decreased in all of water absorption, stability and degree of
softening and increased arrival time and dough development. An increase
in dough development time suggests that a higher level of Jerusalem
artichoke flour (JAF) or Jerusalem artichoke ingredients (JAI) in the
dough slows down hydration and gluten formation. They also found that
washing the dough and increasing the supplementation ratio of JAF led to
decreased extensibility and resistance to extension. Additionally, the
proportional numbers (R/E) for all dough's with JAF were higher than
that of the control sample. Furthermore, dough energy diminished as the
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JAF content increased, likely because JAF dilutes the gluten in the flour
dough.
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Table (¥): Rheological properties of wheat flour substituted with different concentrations of Jerusalem artichoke
powder

Rheological properties
Farinograph test Extensograph test
Samples
Watel_’ Arrival Dough - Degree_z of Re3|stan_ce to Extensibility | Proportional Energy
absorption time (min.) development | Stability | softening extension (mm) number (cm’)
(%) ' (min.) (B.U) (BU)
Control (wheat
flour VY7 ext.) e Yoo Yo \Y 0. T, VY. Vi oY) ‘Y.
\~/JAP 0/\‘~~ \.Yo Y‘ﬂ~ \~‘\~ ¢o A 99 V.~V Ao
Y~/JAP 0\‘i~ \_V~ Y“°~ /\‘°~ Yo Yyo A Q_\q ¢
Y‘./JAP °~‘Y~ \_ﬁo O v 'l‘~~ Yo VY. 10 \\.YY’ oy
¢/ JAP EAT. Yo T AR D VYo oo ¥ A $Y
o/ JAP £1.4. Yo AR Yo VY Voo £ \V.o. Yo
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Chemical composition of cake substituted with different percentages
of Jerusalem artichokes powder
The chemical composition of Jerusalem artichokes cake showed in

table (¢). Results indicated that the ratio of moisture ranged between
(Y4.+¥+£+.YY) and (Y1.22++.VY). Moisture in cake sample supplemented
with ©+7 Jerusalem artichokes powder had the highest ratio, while the
lowest one was in cake sample supplemented with ¢:7 Jerusalem
artichokes powder. Total Ilipids ranged from (Y..+3£+YY) to
(Y¥.1vt. 29) as the cake control sample had the highest level. On the
other hand, cake sample supplemented with ©+7 Jerusalem artichokes
powder recorded the lowest value (Y:.VVZ). The cake sample
supplemented with © -7 Jerusalem artichokes powder contains the highest
percentage of protein (Y+.Y3=£+.+)), but control sample was the lowest
ratio of protein (Y3.)Y++.+Y). The percentage of ash was increased from
(Y.e£+.YA) in the control sample to (Y.Y3++Y) in cake sample
supplemented with ©+7% Jerusalem artichokes powder. Total
carbohydrates content in cake sample supplemented with ¢:7 JAP had
the highest level (¢V.£4++.14) meanwhile control cake sample recorded
the last level (¢2.Va++.VY), Also results noticed a difference in energy,
whereas energy ranged from ¢4.+..3Y Kcal) in cake sample
supplemented with ¢+ 7 Jerusalem artichokes powder to (¢)¥+Y.1) Kcal)
for control sample. These results are in consistent with those reported by
Gedrovica et al., (Y +) who said JAP increases the nutritional value of
cakes substantially. Transforming Jerusalem artichoke into semi-finished
products rich in functionally beneficial ingredients, and using them in a
variety of food products, will contribute to the diversification of health-
oriented offerings (Bilenka et al., Y+Y4%). According, (Ozgoren et al.,
Y+Y4) who used Jerusalem artichoke powder (JAP) in crackers as a
partial substitute of wheat (Y+, Y+, and Y+7%). The authors found that,
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additional of JAP caused a significant increase (p < +.*°) in ash, dietary
fiber. Ceylan et al.,, (Y+Y)) reported that the inclusion of Jerusalem
artichoke flour (JAF) raised the ash content of cake samples from
V.oYg/Y++g to Y.:Vg/).-g. Specifically, Y++g of Jerusalem artichoke
provides an energy value of ©V.Ykcal. Additionally, Jerusalem artichoke
tubers contain a notable amount of natural nutrients, including Yg of

protein per )+ +g (Zahorulko et al., Y+ YY),

Data at the same table (¢) showed P, Zn Fe and Ca contents in
Jerusalem artichokes cakes. The results indicated that P, Zn, Fe and Ca
ranged between (YYY.Y) and ¢oV.2Y mg/) . +g), (Y.¥Y to Y.3Y mg/) + +Q),
(Y.Atand Y+.YYmg/Y:+g)and (Y2.Y+ to YV). £« mg/) ++Q), respectively.
Cake sample substituted with ©+7 Jerusalem artichokes powder contains
the highest percentage of minerals P, Zn, Fe and Ca under study. The
lowest value of all minerals found in control cake sample. In general,
increasing of Jerusalem artichoke powder led to a gradual increased in the
percentage of minerals. The same conclusion of results was mentioned by
Ceylan et al., (Y+Y)) found that Ca, K and Mg contents of JAF cake
samples were increased by increasing the amount of Jerusalem artichoke
flour. Marianna et al., (Y+VY) found that supplementing cakes with
Jerusalem artichoke powder (JAP) at a concentration of ¥+ 7 significantly

raised the potassium (K) content compared to the control sample.

Data presented in table (¢) revealed the phytochemical composition
[total phenol, total flavonoids and antioxidant activity (DPPH %)] in
Jerusalem artichoke cake. Antioxidant activity (DPPH %) was ranged
between (Y).o¥++):%) and (AY.Y4+..Y1%). The control sample
recorded the lowest level of antioxidant activity. Meanwhile, cake sample
supplemented with ©-+7 Jerusalem artichokes had the highest level

antioxidant activity. Cake samples were ranged of total phenol between
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(1o AY+Y.v2 mg GAE/Y.+g DW) and (Y1-.Yo+). e) mg GAE/Y::g
DW). The control sample recorded the lowest level but cake sample
supplemented with ¢+ 7 Jerusalem artichokes had the highest level. Also
total flavonoids content in the samples were ranged from (}.19++.+¥ mg
QE/V++g DW) to (¢.¢¢++.+A mg QE/Y++g DW). The control sample
recorded the lowest level while; cake sample supplemented with ©+%
Jerusalem artichokes had the highest level. These results are consistent
with Ceylan et al.,, (Y+Y)) who reported that JAF increased total
antioxidant activity and phenolic content contents of cake samples.
Catana et al. (Y+YA) noted that Jerusalem artichoke tubers possess
antioxidant potential. The complex biochemical composition of the
functional ingredient derived from these tubers can be utilized to fortify
food products. Additionally, Lee, (Y+Y1) stated that the antioxidant
activity of samples containing Jerusalem artichoke flour (JF) was

significantly higher than that of other samples.

Table (¢): Chemical composition of cake substituted with

different ratio of Jerusalem artichokes powder (on dry weight basis)

Jerusalem artichokes cake samples
Items
Control (V) \ i ¢ ° 1
Moisture AR AZSNES LR IR WL SR IS CC RN R £ SRS L B S-S BAE W FENR L Lo I b WF-T-FENRYA L
Total lipids | Y™.1V£+. 088 | YY et 10 | ¥YY o¥Le VAP | YY) $Va YYD | YL ok £ | YL Yva. 292
Crud protein TR L N A L - e L L WX A L AL W S AL I SO0 £ FENRL
Ash Y. 04e VAC VYA AP Ly AL £ 1y Yy, 1930 |y oy, ¥ | Y v, v
Total 60 Va4 VY | oX Ve V1V | 0% g4 g6 | o7 ova. ¥ER | oV £4474%® | o7 vey. .oP
carbohydrate
Energy OVYAY NP | oung. a9 ouYto ¢3P £994) 4¢P £4¥+) ¥\P 6944+ 4Vb
Some minerals (mg/\ + g DW)
= FYY Y Yo ¥YTAA £4Y A0 EY . VY gov 1)
Zn Y Yy YAy YVt Y.VA Y. Ao YAy
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Fe Y AE oY1 TEVY vy AAAE ‘A%
Ca va.y Ao ¢ Ay« A aA oY RN VY)Y ¢
Some phytochemical
Total phenol
(Mg GAE/V++g | TOAYEY voP | 4v T 18P | QA e FYP | )FY VALt V3 | AFY o) ovR | VT Yo o)
DW)*
Total g
flavonoids (mg Y 144, v Y AEL Y Vége Vo© ¥ Vit VYD ¢ YV+. 202 $ 8840 W AR
QE/N:-gDW)*
Antioxidant .
activity DPPH | Y).0F¥£+ )¢ | VE AL V€% | YO VEe VAT | VA VAL TS | Av )V YYD | AT YA YT
(%)

* Total phenols as Gallic acid (GAE) and total flavonoids as quercetin (QE

** Value + SD with the same latter at the same raw are not significantly different (P<-:.+?°).
: Control cake sample without Jerusalem artichokes powder

: Cake with Jerusalem artichokes powder by +7 +4 -7 wheat flour

: Cake with Jerusalem artichokes powder by ¥ «7 +A 7 wheat flour

: Cake with Jerusalem artichokes powder by Y7 +V 7 wheat flour

: Cake with Jerusalem artichokes powder by ¢ 7 +%+7 wheat flour

: Cake with Jerusalem artichokes powder by ©+7 +¢+7 wheat flour

A O ~m 4 « —

Effect of addition different percentages of Jerusalem artichokes

powder in cake on texture analysis

The texture analysis for cake substituted with JAP showed in table

(°). Results indicated that the values of hardness cycle (N) and

springiness (mm) levels increased during the storage period (Y weeks).

Meanwhile gumminess (N) levels decreased during the storage period (Y

weeks).

Hardness cycle ranged from o.Y¥ N to A.¢e N at zero time, the

highest level of hardness cycle was found in sample % which substituted

with JAP (2. 7).

On the other hand the cake control sample was the

lowest. During the storage period, hardness cycle of all treatments were

increased reached from YY.ve N to ¥Y.v\ N after Y weeks. Also sample 1

which substituted with JAP (e+7) recorded the highest level but control

cake sample also was the lowest levels.
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Springiness ranged from ..ece mm to ..YA mm at zero time, the
highest level of springiness was found in sample 1 which substituted with

JAP (e+7). On the other hand, the sample Y (control sample) was the
lowest value. During the storage period, springiness of all treatments was
increased reached from Y.Yy mm to A.YY mm. Also sample T which
substituted with JAP (e./) recorded the highest level but sample

(control sample) was the lowest.

Gumminess ranged from Y..YA mm to Y4.o¥ N at zero time, the
highest level of gumminess was found in sample Y (control sample). On

the other hand the sample * which substituted with JAP (o.7) was the

lowest value. During the storage period, gumminess of all treatments

were decreased reached from Y..Ye N to o.AY N. Sample Y (control
sample) recorded the highest level but sample 1 which substituted with

JAP (o+7) was the lowest. These results are similar to Wongsadee et al.,

(Y+ YY) who reported that hardness and chewiness increased in sponge
cake samples with Jerusalem artichoke flour whereas the cohesiveness
and springiness decreased compared with the control sample. Ceylan et
al., (Y+ YY) reported that using resistant starch (RS) at high ratios, or a
combination of Jerusalem artichoke flour (JAF) and RS at levels above
V+7 in cake formulations, resulted in decreased volume and symmetry
index, as well as increased hardness of the cake samples. Conversely, the
addition of guar gum enhanced both the volume index and hardness of the
cakes. Additionally, Celik et al., (Y+YY) indicated that Jerusalem
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artichoke flour possesses favorable physicochemical characteristics that
can enhance the texture properties of cakes and improve the nutritional
value of the dough.

Table (°): Effect of different percentages of Jerusalem

artichokes powder on cake texture during storage period (¥ weeks)

Constituents
Jerusalem artichokes
cake treatments Hardness Cycle (N) | Springiness (mm) Gumminess (N)
\ 'A% . 00 WAy
Y o Ao « oA YAAA
_ v 9y R YAAY
Zero time ’ : '
¢ 1¥o Y Y1V
° ANY e Yo AY
1 Ato + YA Yo VA
\ 1Y) AR 1YYY
Y \Y oY oty 1Y
g Y6 A o 40 V) o¥
After a week
¢ 1TV Tey Yo
o YA Yo Yy A EA
b Y ~.~/\ /\'~V \/'~ﬁ
\ YY Vo ¥ Y. Yo
Y Y¥ ve ¢ v q 10
¥ Yo gV oy AtV
After ¥ weeks
¢ YY) o aA V. AT
° Y44y T AT 1Y
| Y.V AN o AY

V: Control cake sample without Jerusalem artichokes powder

Y: Cake with Jerusalem artichokes powder by Y +7 +4+7 wheat flour
Y. Cake with Jerusalem artichokes powder by Y7 +A+7 wheat flour
¢: Cake with Jerusalem artichokes powder by Y7 +V+ 7 wheat flour
©: Cake with Jerusalem artichokes powder by ¢ 7 ++7 wheat flour
1. Cake with Jerusalem artichokes powder by ¢+ 7 +¢+7 wheat flour

(Y €) A (7) e adl (1) aad) ¢ Aludy) o ghall gy dlaa



YY1 Chemical and Technological Studies on replacement wheat flour by Jerusalem Artichoke

Sensory properties of cake substituted with different percentages of
Jerusalem artichokes powder
Sensory properties of crust color, crumb color, odor, texture, taste,

grains and overall acceptability of Jerusalem artichokes cake shown in
table (1)

The crust color of cake samples was ranged from (1.2V+:.YV to
1.4++.4Y). The lowest value was found in cake sample substituted with
¥+ 7 Jerusalem artichokes powder and the highest value was found in cake
sample substituted with Y7 Jerusalem artichokes powder. Statistical
analysis of the data showed that there was a significant difference of the

crust color level between all samples.

The crumb color level of cake samples were ranged from
(Ve V) to (VAN +£+.YY). The lowest value was found in sample
which contained Y+ 7 JAP and the highest level was found in cake sample
substituted with 7 Jerusalem artichokes powder. Statistical analysis of
the data showed that there wasn't a significant difference of the crumb
color values between all samples.

Results showed that odor values of cake samples were ranged from
(YY.YVL£. Vo to Y€ .)++ Y0), Cake sample substituted with ©+7 Jerusalem
artichokes powder recorded the best result of odor value but cake sample
substituted with Y7 Jerusalem artichokes powder had the lowest level.
Statistical analysis of the data showed that there wasn't a significant

difference of the odor level between all samples.

Results indicated that texture values ranged from ()Y.Y+:.7¢ to
YA ¢+ YY), The highest texture level was found in control sample and
the lowest texture level was found cake sample substituted with €7
Jerusalem artichokes powder. Statistical analysis of the data showed that
there was a significant difference of the texture level between all samples.
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Results showed that taste values of cake samples were ranged from
(YU Ax+ V) to Y3.e£+ YY), Control cake sample recorded the best result
of taste value but cake sample substituted with ¢ -7 Jerusalem artichokes
powder had the lowest level. Statistical analysis of the data showed that

there was a significant difference of taste between all samples.

Results indicated that grains level ranged from (Y1£).:Y) to
(V3.€x+.YV), The highest grains level was found in control cake and the
lowest grains level was found cake sample substituted with £-%
Jerusalem artichokes powder. . Statistical analysis of the data showed that
there was a significant difference of taste between all samples.

Results showed that overall acceptability levels of Jerusalem
artichoke cake were ranged from (V4.20+Y.+4) to (4Y.V+).7). Control
sample recorded the best result of overall acceptability level while cake
sample substituted with Y7 Jerusalem artichokes powder had the lowest
level. Statistical analysis of the data showed that there was a significant
difference of the overall acceptability level between all samples. The
obtained results in the current work were agreed with the previous work
of Wang et al., (Y+Y') and Yovchev and Le-Bial, (YY), which said
that fortifying products with artichoke powder improved their
organoleptic properties. Diaz et al., (Y+Y%) reported that substituting
wheat flour with Jerusalem artichoke powder (JAP) in biscuit production
at levels of Yo7, o+7 Yo/ and Y« -7 resulted in AE values of Y).), V4.9,
YY.A and YY.¢, respectively. Rashid et al., (Y+YA) found that Jerusalem
artichoke inulin showed better results regarding water loss, cake height,
and volume when compared to equivalent treatments with chicory inulin.

Table (1): Sensory properties of cake substituted with different
percentages of Jerusalem artichokes powder

Properties Jerusalem artichokes cake treatments

(%0) ) Y v ¢ o .
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Crustcolor | A« | 43.2.210 | AY.x. 2P TAVELFYE |V Rk YOOy i YAR
Crumb color | YT A«£) £9% | YT Y44) F% | Yo A FOR [ V£ AVE) aVE | 10 N edk) V0% | VALY . YYR
Odor V¥ £ede OA% | AT 00tk 0AR | VY Qudks 0V | AV YVELVOR | V¥ ke £V3 | VE Y ags OB
Texture YE A AT | Ve Y e 4% | )Y Qads AP | Y v 04DC | Y Yags 100 | Y £ YYD
Taste Y4 00t VYR Mc'f"w\a WWF e VYD LAY AL YD | YT A VAP | VALY e Y ARD
Grains Y4 £ ke YVR MA'E"HH YWY eke 1T |yt sop veSd |yt vty oY W'V'f"“ab
acggte;g::ity AY V.4 18 “'\';—”'”a AEY Y EYPC | va 00LF vqC | AV .Y 250 | AQ ¥t 4YD

Value + SD with the same latter at the same raw are not significantly different (P<-:.+°).

V: Control cake sample without Jerusalem artichokes powder

Y: Cake with Jerusalem artichokes powder by Y +7 +4+7 wheat flour
¥: Cake with Jerusalem artichokes powder by Y «7 +A+7 wheat flour
¢: Cake with Jerusalem artichokes powder by Y7 +V+ 7 wheat flour
°: Cake with Jerusalem artichokes powder by ¢ +7 +%+7 wheat flour
1 Cake with Jerusalem artichokes powder by ©+7 +¢+7 wheat flour
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