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From tradition to innovation in BREAD
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Worldwide concept of BREAD
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= NEWSLETTER MEDICALNEWSToDAY Q oG

Bread: Is it good or bad for you?

By Megan Ware RDN LD | Last updated Tue 30 May 2017

Reviewed by Natalie Butler, RD, LD

Carbohydrates in bread = Whole grains = When is bread not healthful? = Losing weight
Bread is a staple of the human diet. After thousands of years,
it remains the most regularly consumed food in the world,

due to its convenience, portability, nutrition, and taste.
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The Truth About Bread

Everything you need to know about the mother of all carbs.

Fu

By Elizabeth M. Ward, MS, RD
oo ® a8 R
FROM THE WEBMD ARCHIVES (D

Do you have a love/hate relationship with bread? It's a staple of many
people's diets, and also a top source of calories.

So which isit: Is bread OK to eat, or is the idea that bread is good for
us half-baked? Here's what you should know.

Bread and the Battle of the Bulge
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Advertisement

Is whole wheat bread healthier? It depends on the person, study
suggests

CTV National News: Great bread debate
G 'S brown bread really healthier than
L white bread? Avis Favaro reports on

STATES WORLD BUSINESS SPORTS CRICKET ALL...

Tests show no harmful chemicals in bread: Bengal bakeries

The West Bengal Bakery Co-ordinators Committee and West Bengal Baker's Association said tests
showed the absence of certain harmful chemicals which were reported in bread samples by a
recent Centre For Science and Environment (CSE) study.

After cancer scare, bread makers not to use potassium bromate, iodate; CSE
welcomes decision
Leading bread makers on Thursday said that they will give up the use of potassium bromate and

potassium iodate in wake of a Centre for Science and Environment study flagging their harmful
effects on health, including causing cancer. The CSE welcomed the decision.

By Diana Fleming

Diana Fleming, PhD, LDN, is a co-
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Current trends and consumer demands....
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Traditional raw materials....
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Alternatively....

PROTEINS
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Alternative ingredients

Sample Blend * Hardness Overall Acceptance
% g force 1-10
Quinoa 0 508 a 73b
it 12.5 461 a 8.0b
‘ 25 1013 b 7.5b
50 2815 ¢ 55a
100 4249d 45a
Kafiiwa 0 508 a 73¢
; 125 4972 75¢
25 645 a 7.0c
50 3886 b 3.8b
100 nd 0.7a
Kiwicha 0 508 a 73¢
12.5 455 a 83d
25 454 a 73¢
50 1520 b 5.8b
100 2599 ¢ 20a
0 508 a 7.3d
12.5 1014 b 63c
25 2427 ¢ 33b
50 6105 d 1.0a
100 nd 03a

'. L]
llill ].ata Rosell, Cortez, Repo-Carrasco (2009)
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‘ Alternative ingredients

African Journal of Food Science Vol. 5(8), pp. 466 - 472, August 2011
Available online http://www.academicjournals.org/ajfs
ISSN 1996-0794 ©2011 Academic Journals

Full Length Research Paper

Evaluation of the nutritional and sensory quality of
functional breads produced from whole wheat and soya
bean flour blends

Joel Ndife*, L. O. Abdulraheem and U. M. Zakari

Journal of the Science of Food and Agriculture F Sei Food Agric 85:1889-1896 (2005)

DOI: 10.1002/sfa.2191

Effect of soybean addition on the rheological
properties and breadmaking quality
of wheat flour

Pablo D Ribotta,'? Sebastian A Arnulphi,? Alberto E Leén?*
and Maria C Afdn®

Journal of Microbiology,
Biotechnology and
Food Sciences

Bojrianska et al. 2012 : 1 (February Special issue) 876-886

REGULAR ARTICLE

LEGUMES — THE ALTERNATIVE RAW MATERIALS FOR BREAD
PRODUCTION

Tatiana Bojianska*®, Helena Francéakova, Miriam Liskova, Marian Tokar

i iata

Rosell, Cortez, Repo-Carrasco (2009)

International Food Research Journal 19(2): 521-525 (2012)

Impact of adding chickpea (Cicer arietinum L..) flour to wheat flour

on the rheological properties of toast bread

'Hefnawy, T. M. H., 2El-Shourbagy, G. A. and "Ramadan, M. F.

Industrial Crops and Products 36 (2012) 196-202

Contents lists available at SciVerse ScienceDirect - e
INDUSTRIAL CROPS
AND PRODUCTS
Industrial Crops and Products ‘!%“Iv
journal homepage: www.elsevier.com/locate/indcrop

Dough rheology and bread quality of wheat-chickpea flour blends

Idriss Mohammed ", Abdelrahman R. Ahmed ®¢*, B. Senge?
Sy

FLOUR

BREALDS

AN THEIR FORTTIDCATION
1% HEALTH ANT
PISEASE PIEENVENTION

e
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Alternative ingredients

Wheat Flour H. Illucens A. domestica T. molitor
Proteins 12.69 +  0.60? 4509 + 0.82° 56.58 £+ 0.86¢ 48.82 + 0.76¢
NPN - + - 0.52 £+ 0.022 0.66 + 0.00b 0.85 + 0.07¢
Fat 1.19 + 0.022 3582 £ 0.664 27.08 £ 0.72® 30.69 + 0.80¢
Ash 0.64 £+ 0.01° 425 £  0.00¢ 4.02 + 0.01® 425 + 0.01¢
CH 7083 <+ 0.00d 1041 +  0.00° 2.15 £+ 0.0060  9.59 + 0.00b

Wheat bread H. illucens A. T. molitor
domestica

(1L -
) Il ' 1 at a Gonzalez CM, Garzon R, Rosell CM, (2018.) Submitted
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Insects are richer INSECTS

An Alternative

= PROTEIN SOURCE
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Physical processing....
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Fractionation
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Fractionation A)

Fine

B)

Coarse

Overall
Mean

Particle Size Fine
Coarse

Water Content 70
(%) 90
110

96.55

97.4 a
95.7a
96.54a
96.4 a
96.7 a

0.108

0.131b
0.086 a
0.085 a
0.120 b
0.120 b

48.82

48.61 a
49.01 a
46.99 a
49.41b
50.05 b

95a
96 a
93 a
96 b
97 b

s -
llii ! 1ata de la Hera, Rosell, Gédmez (2014), Food Chem

95a
96 a
92 a
97 b
98 b
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Intensive milling & Fractionation
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Intensive milling & Fractionation

Volume (%)
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Fig. 1 Partcle size distribution by volume of whole wheat flour of whole
wheat flour WWF and jet milled whole wheat flours at different milling

conditions: WWF (

), WF! (mmmm), WF2 (), WF3 (=), and WF4

)
Table 1  Settings used for jet milling of whole wheat flour
Flour abbreviation Airpressure Feedrate WVibmationrate Feedback dsp(um) iz (m) dyz (um)
(bar) (kg/h) of feeder (%)

WWF - - - - B415 = 245 a 4923 = 643 a 12025 = 252 a
WF 1 4 4.51 100 No 5349 = 338 b 1837 == 017 b 9062 == 238 b
WF2 B 0.67 70 No 1811 = 173 ¢ 723 £ 272 ¢ 5718 = LIl ¢
WE3 8 5.18 100 No 2010 = 309 4 1057 = 077 4 7004 == 147 d
WF4 B 2.54 100 Yes 1702 £+ 138 ¢ 6% =+ 127 ¢ 35779 = 0353 ¢

Included are particle sizes (um) of control (WWTF) and jet milled flours (WF 1, WF2, WF3, WF4)

i iata

Protonotariou S., I. Mandala, C. M. Rosell (2015)
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Intensive milling & Fractionation

Moisture (%)

11.95
8.57
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Protonotariou S., I. Mandala, C. M. Rosell (2015)
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‘ Intensive milling & Fractionation

60 20 1000 120 140 180 180
Time {min)

Fig. 3 Effect of different jet mulling conditions in the enzymatic starch
hydrolysis kinetics of whole wheat flour WWF (friangle), WFI (circle),
WE2 (multiplication sign), WEF3 (plus sign), and WF4 (square). Partcle
size order 1s WWF=WF1>WF3>WF2>=WF4

!-
ll'ill lata Protonotariou S., I. Mandala, C. M. Rosell (2015)
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Intensive milling & Fractionation

CAROB FLOUR
samples Dy (um) Moisture Protein Dietary Fibre
(%) (% w.b.) (% w.b.)
Carob flour fractions
FA 258.55 (0.68)? 9.39 (0.01)? 14.93 (0.24)? 65.61 (2.34)°
FB 174.73 (0.45)° 8.75 (0.05)? 22.96 (0.74)° 51.80 (2.67)°
FC 126.37 (2.10)¢ 9.28 (0.07)? 25.70 (0.03)¢ 43.46 (1.45)°
FD 80.36 (6.38)¢ 9.82 (0.06)° 18.86 (0.09)° 53.25 (1.64)°

Water added for

Rice /Carob flour blend (85/15) breadmaking (%
flour basis)
MA 150 8.5 10.2
MB 140 9.7 8.1
MC 120 10.1 6.9
MD 130 9.1 8.4
Commercial GF blends
C1 80* 2.3 -
Cc2 80* 5.5 6.3
c3 86* 3.5 4.7

s ©®
lli ' ]-ata Tsatsaragkou K, Kara T, Ritzoulis C, Mandala |, Rosell CM (2017)
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ntensive milling & Fractionation

oy g o o,
z.“: : ..“ ,‘.‘ ) . ¥ b
aem | [hLs e
o DA
‘“'-".-,.‘;- ;:*ri.";' h
L LB e iy [ e S e
GF C1 GF C2 GF C3
Sample Moisture . Insoluble Dietary | Total Dietary
Protein ) ) Ash eGl
code content Fibre Fibre
Control 58.27 (1.13)b 9.06 (0.05)¢ 3.28 (0.14)bc 3.79 (0.00)2k¢ | 0.54 (0.02)® | 119.03 (3.25)¢
BA 65.36 (2.63)de 7.80 (0.00)¢ 4.58 (1.43)¢ 6.26 (0.91)° 0.56 (0.03)> | 92.34 (1.97)«
BB 65.89 (0.27)¢ 9.79(0.02)f 4.21 (2.02)¢ 5.79 (0.49)bc 0.71 (0.03)c |104.19 (15.08)4
BC 61.69 (1.02)° 9.99(0.05)f 2.84 (0.04)bc 4.69 (2.56)3bc< | 0.76 (0.00)¢ | 62.86(1.87)°
BD 63.11 (1.13)« 9.06(0.04)° 3.52 (0.00)bc 3.53 (0.00)3k¢ | 0.74 (0.05)¢ | 47.33(0.10)?
GFC1 53.30(1.22)? 2.42(0.13)? 1.66 (0.72)%® 2.02(2.11)2 0.44 (0.03)2 | 82.76 (2.64)°
GFC2 53.77 (0.76)? 4.74(0.03)¢ 0.36 (0.10)? 5.14 (0.69)bc 1.34 (0.03)¢ | 55.90 (1.13)2b
GF C3 54.13 (1.98)? 3.07(0.23)P 3.06 (0.01)bc 3.21 (0.80)% 0.73 (0.04)c | 60.85 (4.38)°

e ¥
lI“' ]-ata Tsatsaragkou K, Kara T, Ritzoulis C, Mandala |, Rosell CM (2017)
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Extrusion

Barrel Feed

Flour Temperature Rate Feed Moisture
Code (2C) (Kg/h) Content (%)
1 80 275 3.6
2 120 900 4.4
3 120 400 15
4 120 275 21.8
5 160 500 10

k (min1) by first k (min!) by LOS C.. (%) by Resistant

order eq. LOS starch (%)
0 0.048 0.046 125.00 130.32 6.11
1 0.103 0.094 292.46 306.15 8.96
2 0.034 0.034 137.82 142.06 4.50
3 0.055 0.053 147.10 156.94 5.80
4 0.049 0.047 147.90 155.73 3.69
5 0.093 0.088 223.81 255.40 2.29

s -
||. i lata Martinez, Rosell, Gdmez. (2014) Journal of Food Engineering
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Extrusion

Resistant
starch (%)
of 5.52(0.50)
Oc 5.91(0.86)

1f  3.29(0.38)

2f  4.01(0.74)

3f 2.23(0.36)

1c  6.10(1.32)

2c  5.75(0.98)

3¢ 2.11(0.51)

e @
lI“' ].ata Martinez, Calviio, Rosell, Gémez (2014) Food Bioprocess Technol.

Total starch hydrolysis (mg/100g)

Total starch hydrolysis (mg/100g)
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Fig 2 Effect of extrusion treatment on the enzymatic hydrolysis of rice
flours with different icle size. Flour 0 (e, black line), flour 1 (¥, clear
grey line), flour 2 (™, intermediate tone grey line ), flour 3 (#, dark grey
line). Coarse flours (a), fine flours (b)

Fine
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Microwave

Corn flour
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Germination

mm
g/ g/g ml/g g/g /100g g/g g/g

1.52¢0.03°  1.68#0.14° 3.10£0.00°  11.64#0.21° 0.03+0.00°  12.02#0.23% 1.59+0.01°
1.39+0.04>  1.23+0.05¢  3.03#0.06 9.72+0.31°  0.05+0.01°  10.27+0.35° 1.63+0.02°
12H GF 1.35:0.02>  1.43:0.07° 3.00£0.00° 9.87+0.22°> 0.06+0.01° 10.63#0.52° 1.63+0.07"
EXCET 1.26:0.04c  1.55+0.18%® 2.43+0.12° 9.95+0.25°  0.05%0.01°¢ 10.46+0.28> 1.60+0.01°
ST 1.02:0.04° 0.89#0.01¢ 2.49+0.00° 5.65#0.31° 0.1530.03%  6.46+0.55°¢ 1.710.02°
] a0
=N - :
0 e y
'E b = E ]
~ INE] E :
3 == @ 3
= g — _
F = -l ST 0T
JiEE] a
.
14
------ TIRCWH RiCT = .« HOWEED —_— 1 GE W
- ] GE — il G TEM P s~ IFE

Fig.2 Ghuten free bread slices from brown, soaked and germinated brown rice flour

1.0 -
'Ii ! lata Cornejo et al. (2015) Food Chem
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Germination

Treatment

(g/100g)

49.77+2.15a

Pre-GBR
12h GBR
24h GBR

48h GBR

Moisture

50.08+1.40a
50.46+1.72a
49.98+0.75a

44.45%1.49b

Fig. 2 Gluten free bread slices from brown, soaked and gemninated brown rice flour

Total Protein

(g/100g)

6.03+0.05c
6.12+0.04c
8.14+0.21a
8.01£0.08ab

7.81+0.12b

Fat
(g/100g)

6.96+0.05b
6.74+0.04c
6.50+0.06d
5.58+0.03e

7.72+0.04a

Carbohydrat Ash
es (s/100g)
(/100g)
74.19+0.91a  2.85%0.01a
74.20+1.01a  2.42+0.03d
72.45+1.18b  2.65%0.04b

73.74+0.55ab  2.52+0.03c

72.49+0.51b  2.35%0.05e

!luj lata Cornejo et al. (2015) Food Chem

Energy
(Kcal)

214+9b
213+6b
210+7b
209+3b

230+1a

Free Glucose

(g/100g)

0.29+0.02d
0.31+0.02d
0.39+0.03c
0.52+0.04b

0.97+0.02a

Phytic acid
(8/100g)

1.09+0.05c
0.82+0.06a
0.82+0.08a
0.95+0.02b

0.81+0.02a

www.iata.csic.es




Germination

Protein
Breads digestibility
(%)
8.0 - BR 72.540.51°
Pre-GBR 73.0340.28%° , ;
12h GBR 73.310 37a Fig. 2 Gluten free bread slices from brown, soaked and gemninated brown rice flour
7.9 1 2R
24h GBR 71.04%0.31°
71.2320.63°
7.8 -
T
o
7.7 1
7.6 1
7-5 T T T T T T T T T T 1

Time (min)

-GBR (m),12h GBR (A ), 24h GBR (9),48h GBR (e).

Total Starch Hydrolysed (%)

80 100 120 140

Time (min)

"i ! lata Cornejo et al. (2015) Food Chem
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Germination

a0 - ra50
A W y-Oryzanol GABA OTPC E
35 1 d
30 | _I_ | zm Fig.2 Gluten free bread slices from brown, soaked andge;nmmad brown rice flour
] c
£ 25 " " T t150 g
= 20 - a prry
C
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Fig. 2. GABA, y-oryzanol and total polyphenol contents (TPC) (A); and antioxidant
activity (B} of gluten free breads from brown rice (BR), pre-germinated brown rice
(Pre-GBR ) and germinated brown rice for 12 (12 h GBR), 24 (24 h GBR) and 48 h
(48 h GBR). Error bars indicate standard deviadon. Different letters indicate
significant differences (P < 005, LSD test)

TR
I“l ].ata Cornejo et al. (2015) Food Chem
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Germination
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Raw Torque (N
@

Time (min)

Mixolab™ curves of raw (R), germinated (G), toasted (T) and cooked (C) chickpea flours

Raw Germinated Toasted Cooked

Table 4 Chemical composition of chickpea based breads

Chickpea processing Ash content (% as is) Fat content (% as is) Protein content (% as is) Carbohydrate * content (% as is)

Raw 2.17 £ 0.00d 3.73 £+ 0.00b 11.16 = 0.18c 33.70 = 0.18d
Germinated 2.11 = 0.01c 3.37 £ 0.06a 11.22 £+ 0.07¢ 31.96 £+ 0.12¢
Toasted 1.89 + 0.01b 4.33 + 0.06¢c 10.14 =+ 0.02b 31.23 & 0.07b
Cooked 1.35 =+ 0.00a 4.41 + 0.01c 8.66 + 0.05a 25.00 = 0.06a
P-value 0.0000 0.0000 0.0000 0.0000

Means in a column with different letters are significantly different (P < 0.05)

* Carbohydrate content was calculated by difference

s -
l'i’ ! lata Ouazib M, R. Garzdén, F Zaidi, C. M. Rosell (2016)
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Making innovation from a traditional food

,‘gtvi_gn‘Fa
‘.‘”.‘ == : '
1 B | AR ‘:d
gl &
- Volume RN -
N ey - .
- Softness =TT W
- Taste __n__'

i iata

www.iata.csic.es




ACKNOWLEDGEMENTS:

Funding sources:

LINCE ....cconce

*  Spanish Ministry of Economy and Competitiveness (AGL2014-52928-C2-1-R)

*  European Regional Development Fund (FEDER)
*  Generalitat Valenciana (Project Prometeo 2017/189)

e
‘,ﬂ i_ﬁ% GOBIERNO
DE ESPANA

MINISTERIO

DE ECONOMIA

Y COMPETITIVIDAD UNION EUROPEA
Fondo Social Europen

i iata

UNION EUROPEA
Fondo Eun de
Desarrollo Regional

GENERALITAT
& VALENCIANA

www.iata.csic.es



http://www.csic.es/

i 1ata

Instituto de Agroquimica
y Tecnologia de Alimentos

Calle Catedratico Agustin Escardino, 7
46980 Paterna - Valencia - Espaiia

Tel +34 963 900022 - Fax +34 963 636301
www.iata.csic.es

For more information:

e-mail: crosell@iata.csic.es
Webpage: https://www.iata.csic.es/en/staff/mcristina-molina-rosell
Research ID: http://www.researcherid.com/rid/F-4888-2010



mailto:crosell@iata.csic.es
https://www.iata.csic.es/en/staff/mcristina-molina-rosell
https://www.iata.csic.es/en/staff/mcristina-molina-rosell
https://www.iata.csic.es/en/staff/mcristina-molina-rosell
https://www.iata.csic.es/en/staff/mcristina-molina-rosell
https://www.iata.csic.es/en/staff/mcristina-molina-rosell
http://www.researcherid.com/rid/F-4888-2010
http://www.researcherid.com/rid/F-4888-2010
http://www.researcherid.com/rid/F-4888-2010
http://www.researcherid.com/rid/F-4888-2010
http://www.researcherid.com/rid/F-4888-2010

