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AOAC

PUFA

IBD

IBS

SCFAs

ISO

WHC

TBA

Commission Internationale de I'Eclairage
Association of Official Analytical Chemists
Polyunsaturated Fatty Acid
Inflammatory Bowel Disease
Irritable Bowel Syndrome
Short-Chain Fatty Acids
International Organization for Standardization
Water Holding Capacity

ThioBarbituric Acid
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If current trends continue, 2.7 billion adults worldwide will be overweight or obese
by 2025 — up from 2.0 billion in 2014

3000

2014

2.0bn adults excess
weight, including 572m
obese (BMI 30-35), and
a further 98m severely
obese (BN >35).

2025

2.7bn adults excess
weight, including 818m
obese and a further
177m severely obese.

2010 2014 2025

Owverweight is BMI 25-30kg/m2, Obese is BMI 30-35kg/m2, Severely obese is BMI >35kg/m2
Estimates from World Obesity Federation and World Health Organization
Map © World Obesity Federation 2015
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Functions of fat in food Functions of fat in the body
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Global Oil and Fat Substitutes Market Research Report

FastestGrowing
Region:
North America

9
< ™,
- B
/:. = o & A
f A )
CAGR

(2024-2031)

https://www.insightaceanalytic.com/
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(Colla, Costanzo and Gamlath, 2018)
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w=D-Glucose unite OH

[‘> fi-n-Fructosyl chain

<n =260

(Roberfroid, Food & Function 2023)
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Jerusalem Artichoke

Garlic
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VWHY USE INULIN??

1 TO REPLACE 2 TO BOOST n SUBSTITUTE for fat,
H umectant, ickening or
fiber content binding agent

Products use inulin to:

achieve low sugar and
low calorie claims

@ add digestive benefits
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TABLE 1. COMPONENTS (G) USED FOR PREPARATION OF BISCUITS
DOUGH
Raw materials (g) Control B20 B30 B40  BS0 aidoy. — 8 15 6 eSS 4855 Ve e ds e 50
Wheat flour 1000 1000 1000 1000 1000
Margarine (fat) 450 360 315 270 225 (£ MM dad  0MM Chlxs) 5y B —
Sugar (powder) 267 267 2671 267 267
Eggs 100 100 100 100 100 l
Baking powder 07 07 07 07 07
Vanillin-flavored sugar 53 53 53 53 53 (Y++°C - aado \Y ) cou
Inulin 0.0 90 135 180 225 '
(% of inulin gel in relation 0 20 30 40 5 l

to the Tat)

The ingredients of the recipe were placed in Table 1. The number of 258 Al yd oad Cliblne (gladls Bg)l o (5)lae
which changes are marked in lightface. (olo ¥ - 361 slos )

(Krystyjan et al. Journal of Food Quality, 2015) Y.
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' StatSoft’

STATISTICA

(Krystyjan et al. Journal of Food Quality, 2015)
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0 0.00
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FiG. 1. TEXTURAL PARAMETERS OF DOUGH: (A) HARDNESS AND (B)
STICKINESS

(Krystyjan et al. Journal of Food Quality, 2015) Yy
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TABLE 2. THE CONTENT OF NUTRIENTS, FIBER AND CALORIC VALUE OF FRESHLY BAKED BISCUITS

Y Jou=

oadisy 03l lacuSsSus 5 555l 9 jad ((gdse Olge (slgioes

(a0lol) (g0 5950

Dietary fiber (g/100 g d.m.)

-
o 4

&

Fat Carbohydrate Protein Caloric value
Sample  (g/100gd.m.) (g/100gd.m.) (g/100gd.m.) Insoluble Soluble Total (kcal/100 q) ‘\\
Control  21.60+0.132 66.44 + 0.16° 6.96 + 0.03% 0.61 +0.00¢ 0.28+0.01® 0.89+0.01¢ , 486+ 1°
B20 17.60 + 0.00° 69.92 + 0.02¢ 6.97 £0.03? 0.69 +£0.03" 0.74 £ 0.03¢ 1.43+£0.01° | 462 +0Q°
B30 15.35+0.07¢ 71.51 £ 0.09° 6.88 +£0.03° 0.73+0.05®%  0.81 +0.02¢ 1.58 +0.039 | 448 +£0°
B40 13.40 £+ 0.00¢ 72.39 + 0.05° 6.95 +0.05° 0.71 +£0.02®»  0.89 +0.02" 1.60 +£0.049 | 434 + 04
V/‘ B50 11.75 £0.07¢ 74.14 £ 0.08° 6.84 £ 0.00° 0.68 +0.01° 0.98 +0.01° 1.67 +0.00° 426 +0°
/
‘ Parameters in columns denoted with the same letters do not differ statistically at the level of confidence « = 0.05.

d.m., dry matter.

(Krystyjan et al. Journal of Food Quality, 2015)
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(Krystyjan et al. Journal of Food Quality, 2015)
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TABLE 4. PHYSICAL PARAMETERS (COLOR AND TEXTURE) OF BISCUITS

(CoigSamt 3 b 5 K5y So b e, 9o

(a0lol) (g0 5950

Color Texture
Sample Time L*(DBS) a*(Des) b*(D65) Hardness (N)
Control Befare storage 76.00+0.11° 3.90+0.15% 29.82 £+ 0.59" 33.98 + 2.64"
After 1 month 75.45 + 2.40° 3.37+0.21¢ 27.49 + 0.89% 31.41 4 1.559
After 2 months 74.66 + 3.42°% 3.38+0.10¢ 27.34 + 1.04 33.45 +2.15%
B20 Before storage 74.60 + 0.61% 411+ 0.46° 31.31+0.91 36.60 +2.18%%
After 1 month 75.83 +0.50° 3.73 + 0.413 29.80 + 0.88" (41.59 +3.08%)
After 2 months 76.08 + 0.55° 3.64 + 0.43% 29.06 + 0.99" 36.02 + 2.09
B30 Before storage 70.82 + 2.30° 3.61+ 0.66% 29.22 £1.97° 42.45 + 2,04
After 1 month 72.32+4.14%9 3.65 + 0.09% 29.31+1.52°
After 2 months 71.04 + 3.24% 2.97 +0.55¢ 26.98 + 1.86° 39.87 + 2.01¢%
B40 Before storage 75.39 + 0.18° 3.98 4 0.22% 29.34 + 0.08° 40.40 + 2,55
After 1 month 75.86 +0.72° 3.54 + 0.44%4 28.46 + 0.65"%
After 2 months 76.28 +0.11° 3.74 + 0.32% 28.51 + 0.26% 39.12 4 1.63%
B50 Before storage 75.19 + 0.70° 3.83 4 0.25% 28.88 + 0.76" 46.61 + 3.82
After 1 month 74.37 + 2.08% 3.67 + 0.32% 27.60 + 1.23% 50.54 + 2.93%®
After 2 months 75.05 + 1.45% 3.55 + 0.31% 26.79 + 0.45'

Parameters in columns denoted with the same letters do not differ statistically at the level of confidence a = 0.05.
ANOWA, analysis of variance.

S 4
L\

&

YO
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TABLE 5. TOTAL SCORE OF SENSORY ANALYSIS OF BISCUITS

Time

Total score

o= )l
Sample
Control
B20
B30

Before storage
After 1 month
After 2 months
Before storage
After 1 month
After 2 months
Before storage
After 1 month
After 2 months
Before storage
After 1 month
After 2 months

47 +0.5°

4.6 £0.5%®
4.3+0.5%
46+06%
46+0.6%
4.2+0.6"
4.2 +0.6"™
4.2 +0.5%
3.9+ 0.4
3.9+0.6“
3.9+ 0.5
3.6 £0.4%

Parameters in columns denoted with the same letters do not differ sta-

tistically at the level of confidence o= 0.05.

ANOVA, analysis of variance.

(Krystyjan et al. Journal of Food Quality, 2015)
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(Staphylococcus carnosus) 4 (Lactobacillus casei) Cigugp oS 0453l

l

l

yo o ¥ 13 o5l B 0,5 0,5

l

Fahe B0 s S 0 05

(Glisic et al. International Journal of Food Science and Technology, 2018) ‘“"
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Table 2 Chemical composition of dry fermented sausages produced

with three different formulations after ripening (day 28)

Formulations

Parameters C | o
Moisture (%) 2598 + 0.97® [31.07 + 0.05° 30.39 -+ 1:-.16'“]ﬁ
Fat (26) 44 37 + 0.96° 31.38 + 0.22P 35.36 + 0.31°
Protein {%)ﬁ 24.62 + 1.48% 27.10 + 0.16°® 24.79 + 0.32°
Ash (26) 4.94 + 0.18° 571 + 0.16" 5.25 + 0.05°
Carbohydrates (%) 0.10 + 0.0° L 474 + 0.19° 4.22 0_11c]ﬁ
Hyvdroxyproline (%) 0.21 = 0.01 0.34 =+ 0.01 0.234 4+ 0.04
Collagen in meat 9.79 + 0.24 10.20 + 0.79 10.70 -+ 1.26
proteins (%)
MNaCl (%) 4.02 + 0.19° 4.53 + 0.19% 4.07 -+ 0.05°
Nitrite (mg kg ") 1.86 + 0.26° 1.82 + 0.40° |2.57 + 0.13% }

Means = SD in the same row followed by different lovwer case super-
script indicates differences (F < 0.05); C — control, 1 — 16%% inulin gelled

suspension, 10 — 162 inulinfoil gelled emulsion.

(Glisic et al. International Journal of Food Science and Technology, 2018)
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Table 4 Lipid oxidation parameters and proteolysis index of sausages after ripening (day 28) and I-month storage (day 38)

Formulations

¢ l 10
Parameters 28 58 8 58 28 58
Thetotel acid number (mgKOR ") 074006% 0912001 0892002 131200% 147200 {1193+002
Peroxide value (mmol kg ') 006+002%  032£007° 014200 0572005  029+005% ﬁom +0.18%
TBARs (mg MAL kg ') 010£001 . 08740.04% 0112008  050:004® 0094001 [1.25+004%
Proteolysis index (%) 17620734 || 57320088 | [102102%  owrz0®  mesz1gr  wszose [N

Means + SD for each period in the same row followed by different lower case superscript indicates differences (P < 0.05) among sausage formulations; Means + SD for each type of
sausage in the same row followed by different upper case superscript letters indicates differences (P < 0.05) after ripening and storage period; n.s.. not significant; P> 0,05, *P < 0.05;
C - control, | - 16% inulin gelled suspension, 10 - 16% inulin/oil gelled emulsion; F - formulations, T - ripening and storage time.

(Glisic et al. International Journal of Food Science and Technology, 2018) f‘
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Table 6 Sensory evaluation of control and inulin supplemented sausages evaluated by a trained panel

Trained panel

External Cross-sectional Colour and sustainability of Odour and Overall
Formulations appearance appearance colour taste Texture acceptance
C 5.00 + 0.00 4.75 + 0.42° 490 + 0.2 4.75 + 0.35 485+ 0.24 470+ 0.35°
I 5.00 £ 0.00 495 + 0.16° 5.00 4 0.00 4.65 + 0.34° 485+ 034 4.75 + 0.26°
10 5,00 + 0.00 440 + 0.21° 475 + 0.35 410 +0.39° | 470+ 0.35 |4.20 + 0.26"

Means + SD in the same column followed by different lower case superscript letters indicates differences (P < 0.05); 5-point scale: 1 = unacceptable,

5 = excellent; C - control, | - 16% inulin gelled suspension, 10 - 16% inulin/oil gelled emulsion.

(Glisic et al. International Journal of Food Science and Technology, 2018)
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Table 1 /\ Jsd.?

Formulations of pea protein ice-cream with inulin as a fat replacer.

Pea protein Sugar Rapeseed oil Stabilizing mixture Blueberry juice Inulin Water
!’ Formulation isolate (w/v %) (w/v %) v/v %) EXCELAIS 602 (w/v %) concentrate (w/v %) (w/v %) (v/v %)
A 5 20 10 0.7 2 0 62.3
‘ B 5 20 8 0.7 2 2 62.3
Cc 5 20 6 0.7 2 4 62.3
D 5 20 4 0.7 2 6 62.3
E 5 20 2 0.7 2 8 62.3
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Fig. 1. Meting behavior of pea protein ice cream with 0, 2, 4, 6, and 8% of inulin as a fat replacer.
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Changes in overrun, hardness, and adhesiveness of pea protein ice creams with 0, 2, 4, 6, and 8% of inulin as a fat replacer.
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&

0% inulin 2% inulin 4% inulin 6% inulin 8% inulin

Overrun (%) L) 348123 326354 B48256% WK 2578306
!4 Hadiess () - 02363039 0018:30068  MB13B6E  LIL0TE 1024743703
®  phesiveness (V) T 569435 10016456 1351646 LTBTE 16274326

*Different superscript letters show significant differences (p<0.05) in a row.

(Narala et al., 2022) fq
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*Different letters (a, b, ¢) show significant differences (p<0.05) in flavour, texture, color and overall
acceptability of pea protein ice creams (with inulin 0, 2, 4, 6, and 8%).

Fig. 2. Sensory score of pea protein ice cream with 0, 2, 4, 6, and 8% of inulin as a fat replacer.
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Table 1: Gross chemical composition of low-fat beef burger at different replacing levels with inulin.

Chemical content Control Burger Zero % Fat Burger 5% Fat
(%0) 15% fat 10% Inulin 15% Inulin 15% Inulin

Moisture ﬁ 65.50¢ 66.862 66.15° 67.112
+0.17 + 0.06 + 0.06 +0.19

X 27.212 24.65° 23.44¢ 20.224
Protein @ +0.135 +0.12 +0.23 +0.100

Fat @ 15.272 6.04¢ 4.749 7.50°
+0.482 + 0.20 +0.07 + 0.100

Fiber 1.572 1.41%° 1.35° 1.30°
@ + 0.058 +0.02 +0.01 +0.170

Ash 3.79 3.420bc 3.47° 3.31¢
@ + 0.039 +0.12 +0.01 + 0.001

- 6.472 6.43°b 6.462 6.472

p + 0.006 +0.03 +0.01 + 0.00

Results represented the mean values of three replicated samples. In the same row, different letters mean significant
differences (P< 0.05).

(Kamil et al.Egyptian Journal of Chemistry, 2024) 9‘
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Table 2: Effect of frozen storage for three months at -20°C on water holding capacity (WHC), cooking loss,
and TBA of a low-fat beef burger.

Properties Control 10 % Inulin (0% 15 % Inulin (0% 15 % Inulin (5%
p (15% fat) Fat) Fat) fat)
WHC (%)
Fresh ﬁ I 5.56 £0.012°¢ 6.47 + 0.0582 6.00 + 0.058° 5.06 =0.055¢
Frozen 5.01 +0.021¢ 8.62 + 0.020° 14.41 +£0.3532 11.20 +0.431b

Cooking Loss (%0)
Fresh ﬁ .28 +0.163¢ 13.11 + 0.100° 20.12 +0.110° 21.72 +0.629?
Frozen 11.45 4+ 0.308¢ 23.95 + 0.269°¢ 28.47 = 0.203° 34,967 +=0.091%
TBA (111% M.AJIOOE sample)

Fresh 1.09 + 0.082° 1.08 £ 0.114° 1.077 = 0.139° 1.163 = 0.087°
Frozen 1.570 + 0.3132 1.117 + 0.040" 1.133 + 0.231° 0.843 = 0.652°|<"

Results represented the mean values of three replicated samples. In the same row, different letters mean significant
differences (P< 0.05).

(Kamil et al.Egyptian Journal of Chemistry, 2024)
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Table 3: Effect of formulation burger with inulin on color parameters during storage at -20°C for three
months.
Fresh Burger samples I| L* a¥* b*
At zero time
Control (15% fav 2 o084 s o307
10 2% Inulin (0% Fat) :%‘51 j.dz L T =|1=504292a15:- 2502:';;
15 2% Inulin (0% Fat) ;?;i; :,:l 3;‘;; % jgg?)bs b* T
o
After three months
10 2% Inulin (0% Fat) ;gi?; L% :I:S(-)E.)(?;S :3?)522‘; b*
15 % Iaulin (0% Fat) sosre U 889t cos00 DT
15 % Inulin (5% £a) s2190 760" 20.67¢

IL¥*¥=lightness, a¥*=redness, b¥=yellowness. Results represented the mean values of three replicated samples.

In the same column, different letters mean significant differences (P<< 0.05).

(Kamil et al.Egyptian Journal of Chemistry, 2024)
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Table 5: Texture Profile Analysis (TPA) of fresh and stored Burger at -20° C for three months.

. Fresh burger samples Stored burger samples
Properties T1 T2 T3 T4 T1 T2 T3 T4
2.993®  20993®  2997®%  2987° | 3.000°  2.995% 3.000*  2.995%
Deformation at hardness (mm) + + =+ - + + + +
0.006 0.006 ) 0.006 0.006 0.008 0.007 _ 0_008_ 0.007 )
2.600% 3.100* 2.767* 2.900* 2.00b¢ 1.500¢ 1.400° 1.400¢
Adhesiveness (mJ) + + + + + =+ =+ +
0.361 0.300 0.551 0.624 0.707 0.424 0.283 0.141
29.167% 21.100° 15.667 10.267¢ 35.100% 21.300° 17.400%¢ 11.450¢
Chewiness (ml) + + + + + + + +
2.899 1.916 5216 2.754 10.607 4.243 0.566 2.899
T1 = Control (15% fat) T2 =10 % Inulin (0% Fat)
T3 =15 % Inulin (0% Fat) T4 = 15 % Inulin (5% Fat)

Values represented as means + standard deviation. In the same raw, different letters mean significant differences (P<< 0.05).

(Kamil et al.Egyptian Journal of Chemistry, 2024)
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Table (7): Effect of replacing fat with inulin in sensory properties of cooked burger.

Properties Fresh burger samples after cooking
Tl T2 T3 T4

Color 9.432 8.43° 8.00° 8.00°
Flavor 9.71% 8.43° 7.71° 8.00°
Juiciness 9.14 8.29 7.57° | 8.29%
Chewiness 9.00? 8.572 8.142 7.43° 1
Tenderness 9.43 8.56 7.86° | 7.43% 1
Off Flavor 9.00? 8.29%° 7.43° | 8.29%

T1 = Control (15% fat) T2 =10 % Inulin (0% Fat)

T3 =15 % Inulin (0% Fat) T4 =15 % Inulin (5% Fat)

Results represented the mean values of three replicated samples. In the same row, different letters mean significant differences
(P<0.05).

(Kamil et al.Egyptian Journal of Chemistry, 2024) T ?A
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Serving size 1Scoop (39) e ‘1 i’

Amount per serving .

Calories 10 o S35 A kSO ‘\\
% Daily Value* 3 )

Total Fat Og 0% SLyred ‘
Saturated Fat 0g 0% S U.J}.u rg.od.ﬁ ﬁd.c

Trans Fat Og

Cholesterol Omg 0%
Sodium Omg 0%
Total Carbohydrate 39 1%

Dietary Fiber 3g 1%
Total Sugars Og

Includes Og Added Sugars 0% ORI . ® & - A
Protein Og 9 —
= * *

Vitamin D Omeg 0% Iron Omg 0% NON )

‘ Calcium Omg 0% Potassium Omg 0% GMO
\ irt . o *

*The % Daily Value tellsyou how much a nutrient in a seruing of food ‘ <o L’ o & ‘ . ‘
contributes to a daily diet. 2000 caloriesa day s used for general b’) b’) A? 5 odzo O 2 w "b-?o w—i
nutrition aduice. USDA
Calories per gram: Fat 9 - Carbohydrate 4 - Protein 4 W

(Organici, 2024; KetoStore, 2025). (Darukade, 2009) \Al
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1 1 Lactobacillus & Bifidobacterium
Fermentation by inulin 0 Activate the immune

-
0
utiizing gut bacteria response "/
0o N A

= § ’_ Acctate Propionate Regulate immunoglobulin ‘\\
..\ c/\)ko &
T Modulation of gut Inulin Fermentation K, ' Several potential health
microbiota Butyrate benefits and therapeutic
y/’ Oral consumption of
/‘ Inulin dietary fibers Short-chain fatty
- | | E. coli, Campylobacter jejuni acids (SCFAs O || Inflammation
Salmonella enteritidis & Clostridium Inhibit the expression of
perfringens inflammatory cytokines

IL-6, TNF- etc. |

(Mahmoud M. Tawfick et al. International Journal of Biological Macromolecules, 2022) Vf’
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