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6. High Fructose Corn Syrup
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1. Nougat
2. Spanish turron
3. Italian torrone
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7. Dextrose Equivalent

YVY

Slaprb s e S O] S5 cals
L plin gkl bes g gl Mo 4 S
S Hs a Jpame MK Goss Sl 5 SSb
Y pame o Ll B s Ses LS, S 5 b
Ol el S w0 Caslie 5 Cusby Li> L @ ooy
o B oy Glaesysl s Slosgd K s eab saam
Sl g SVsame b Ol 3 5 Ve 53 S5
Loz 31 ey (S03 5400 53 ()bl DS Lad (SO 3
M4 demie SV pame (g pdillanil bis candnl
SDNTO6 55 5 mas I3 sboasl gaais 03 0l

DIY] KoL aslie 53 0ls 4 ol 2alS
Je ) e slaetiS o o ple b S8 2 0l e
S5 ol A Dlllas Sl 5 SIS <o 0 HFCS
D3 o 2sn o Slaesssl b s oy SV sama 55
Y] OLan 5 o3l g ot plol anllias 53 losls
e GlaediS i 28 b (st D ¥n B 3 35z pe SIS
@B e Sl SIS e 5 e HFCS dar )
WE a5 02 e bl an Sy iy sl 0L
s s HECS 5 S Lslsa Lo agd gip0d 42 b e
2 55 i SOMLL Olin (S 3 SIS Syt (5l
oep b sdlalie HFCS gal o laopa¥ye
b laeliS L j g 53 Sy DAL b
IR BN C S JPVCNE P 1 PR 2
sloos sl s, HFCS e ol flods oSa
LS Sl Sl R G s il Sl
AR o s ol DekS oS5l s HFCS
5 awyp K, sme L HFCS ) oslial o 31 .05 8
S S S s Ll g des Gl tals
O il ol (AS G Shs ale 5 Sl Se
Sl n D] a8 oy Kol Yo mhan b s
S OseVse b 50 sy S Rl ey > 250
Sl sdd el S e 6 beeiSey pd sl L
o2ds GelSen pd g 53 b SIS 5 L Sl
son e BBk s Shs » Slsnl s Jsse
P Jgmogm Ol SRl L ol Ol s 5 238 518
Coolt W 4 &8 Gl all ol gandls 5 bk sas

© oy L[] Wile Jsmppe SAiSes 5 Saus0ly,



B R e S R CRCTE SUNG A S N WStV E Ry

OLSen 5 A igd (530 o

G0 Y ge 5 g cilies SIS 5 Aoy s S u:'f<-ll>

RGO IS AP QL.L’ \ JJJ\> B J§ o 4.:@.7

ol SIS ol w B 5D C B) s oty sV e b
B sl s b 4 Cgr i oslitad a5l SIS
LBl L Ko sl sY¥e Yo 550 SESDC

Table 1 Amount of sweeteners (kg/ 100 kg Gaz) of of different Gaz formulation

Formulation Sugar Sugar Gl“c"s.e Syrup Glucose syrup HFCS Egg Rqse
replacement (acidic) (enzymatic) white oil

A 0 30 60 0 0 9.8 0.2

B 0 30 0 60 0 9.8 0.2

C 20 24 0 60 6 9.8 0.2

D 30 21 0 60 9 9.8 02

E 40 18 0 60 12 9.8 0.2
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9. International Commission for Uniform Methods of Sugar
Analysis

10. Cutting test

11. Puncture test
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Water activity

Moisture content (%)
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Fig 1 Water activity (I) and Moisture content (II) of
different Gaz formulation
Different letters in each column indicate significant
differences (P < 0.05)

12. Turrone
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Different letters in each column indicate significant
differences (P < 0.05)
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Fig 3 Energy of different Gaz formulation
Different letters in each column indicate significant
differences (P < 0.05)
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Fig 5 Density values of different Gaz formulation
Different letters in each column indicate significant
differences (P < 0.05)
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Fig 4 Lightness (I) and Yellowness (II) of different
Gaz formulation
Different letters in each column indicate significant
differences (P < 0.05)
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Fig 6 Cutting (I) and puncture force (II) of different
Gaz formulation
Different letters in each column indicate significant
differences (P < 0.05)
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Table 2 Microbial counts of different Gaz formulation
Formulation .

E D C B A Attribute

N N N N N Staphylococcus aureus

N N N N N Escherichia coli
1.65+0.65" 1.90 + 0.00® 1.91 +0.26® 2.0+0.00° 2.0+ 0.00° Total count
1.30+0.69* 1.17+0.00% 1.37+0.37% 1.51+£0.47% 1.55+0.95% Mold and yeast

Values are means + SD.

Values in the same column with the same lowercase letters are not significantly different (P < 0.05).

N= Negative
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Table 3Scores ofsensory attributes for Gaz samples with different formulations

Formulation

P value E D c B A Sensory attributes
0.031 3.8040.74®  3.86+0.71*  3.80+0.97 ® 3.73+0.67 ®© 2.93+1.12° Color
0.013  3.20£0.90™ 4.00£0.63°  3.20+0.65® 3.06+0.92° 2.86+0.14° Taste
0.540  3.53+1.25° 3.46+0.80°  3.60+1.08° 3.06+£0.99 3.06£1.28 ° Odor
0.009  2.53+0.80° 3.66+0.78*  3.53+1.02° 3.13£0.95 3.26£0.67 Texture
0.670  2.93+1.12%  3.40+1.14° 3.20+1.27° 3.33£1.07° 3.53+0.95° Adhesion to tooth
0.003  2.73%0.99°  3.93+0.67°  3.53+0.61 *° 3.33+0.78% 3.06+0.85 " Chewing
0.000  2.26+0.92° 2.80£1.32% 320097  3.60£0.61® 4.06+0.85 Adhesion to

packaging

0.000  2.66+0.94°  4.00+0.80*  3.66+0.78®  3.33+0.69 *** 3.00+0.89 > Total acceptability

Values are means + SD.

Values in the same row with the same uppercase letter are not significantly different (P<0.05)
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Investigation the effect of sugar substitution by high fructose corn syrup on
physicochemical, textural and sensory characteristics of Gaz
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In the present study, sucrose was replaced with high fructose corn syrup (HFCS) at various levels
ranging from 20 to 40% in Gaz formulation and five formulation prepared as follow : A (100% sugar
+ acidic glucose syrup), B (100% sugar + enzymatic glucose), C (80% sugar + 20% HFCS-55 +
enzymatic glucose surup), D (70% sugar + 30% HFCS-55 + enzymatic glucose syrup) and E (60%
sugar + 40% HFCS-55 + enzymatic glucose syrup). Gaz bites were analyzed for physicochemical
properties, texture (cutting and puncture test), microbial growth and organoleptic characteristics. The
low water activity and crude energy were found in samples added 30-40% HFCS-55 as compared to
control. Moisture content of Gaz samples was decreased by increasing HFCS-55 but no significant
differences were observed between B, C and D. Microbial spoilage of Gaz samples was controlled by
formulation and substitution of sucrose by HFCS-55 restricted the growth of mold and yeast in C, D
and E formulations. The color appearance parameters such as lightness and yellowness were
significantly affected by the addition of HFCS in comparison with control (P<0.05). The values of the
cutting and puncture force in Gaz ranged between 3.65-6.92 and 0.24-0.53 N, respectively. These two
texture parameters were significantly affected by the formulation. Sensory data on a 5 point hedonic
scale indicated that the panelists liked Gaz formulation prepared with HFCS up to 30% sugar
replacement over control samples because of improved color, texture and taste.

Keywords: High fructose corn syrup, Gaz, Glucose syrup, Organolepticcharacteristics, Texture
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