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Bread Total Total Total
samples antioxidant phenolics flavonoids
capacity (mg GAE/g)  (mg QE/g)
(scavenging
ability %)

T, (Control) 25884037 105£0.22 0114145

Q13 33264153 231158 0222046

t-value 591.45% 14476% 155%
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Bread samples Glycaemic index
T 69.20+1.84
QI3 42.00+0.83
t-value 78897

Values are expressed in mean:+SD (standard deviation).
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Biochemical Before
parameters intervention
(mg/dl)
Blood glucose 869641532
Glycated 5460541
haemoglobin
Total cholesterol 180.38+36.08
Triglycerides 175.11£59.60
HDL 53.1747.64
LDL 940243275
VLDL 353341225

Values are expressed in mean:SD (standard deviation). *Significant at p <0.05. HDL, hig

After

intervention
(mg/dl)

84.25+15.26

50140677

160433175
108.09+39
52514703

87.52426.19

21674780

0.002¢
0.005*

0112
0.005*

0.003*

density lipoprotein; LDL, low-density lipoprotein; VLDL, very-low-density lipoprotein.
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Bread Moisture Crude fat Protei
samples (9/100g) (9/100g) (g/100g)
T 3479+0.62 3214084 12742050
Q13 39.0540.67 4825041 14285165
Lvalue 788.97% 197.18% 18861

Values are expressed in mean +SD (standard deviation). *Significant at p 0.05.

Crude
er (%)

1.09+0.62
2534055

137.24%

(g/1009)

098+0.47

115:0.88

27.5%

(9/1009)
25.984088
27.864023

1415%

te Energy
(keal)

252294044
302049
a7.12¢
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Bread samples Calcium Iron (mg/100 g)

(mg/100g)
To 91.95+1.30 9.85+0.46
TQ13 154.89+0.48 8.49£0.12
t-value 770% 107.67%

Values are expressed in mean +SD (standard deviation). *Significant at p 0.05.
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Bread Dietary fiber (3/100 g, on a dry weight

samples basis)
Total Insoluble Soluble
dietary  dietary fiber dietary
fiber fiber

T, 12.10£045 9.9640.57 2144038

QI3 13755054 10560.74 3194045

tvalue 171.82% 7103% 11062%

Values are expressed in mean+SD (standard deviation). *Significant at p <0.05.
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Formulation Refined wheat Whole wheat  Quinoa flour (%) Fenugreek seed Wheat bran (%)

flour (%) flour (%) flour (%)

Q1 60 35 5 - -
Q2 60 30 10 - -
Q3 60 2 15 - -
TQ4 55 25 20 - =
Q5 50 25 2 - -
TQ6 45 25 30 - -
Q7 57 35 5 3 -
TQ8 57 30 10 3 -
TQY 57 25 15 3 -
TQ10 57 20 20 3 -
Q1L 50 30 10 10 -
Q12 50 20 20 10 -
Q13 52 2 20 - 3

Q4 47 25 25 - 3
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Sample name Sensory score

Texture Taste Flavor Appearance Overall
acceptability

Q1 83£031 820367 83£0.45° 820,44 83:049' 8264055
Q2 83076 824038 83£0.56° 83032 83204 828054
Q3 830,53 82406 8.1£0.53° 82£0.59° 822032 82+048'
Q4 83£0.44° 80046 8.1£0.41° 8.0£0.48° 82+059' 81062
Qs 7.0+0.38° 46043 45£039° 452042 502042 512063
QS 6.5£0.56° 40£051° 40£054" 40£0.48" 40059 458054
Q7 63£0.67 53£0.66° 55£0.56° 48£0.58° 602043 56057
Q8 62£039" 5240467 5405 48£051° 49047 53055
QY 604048 464066 445074 46£0.49° 482049 49+048"
Q10 6.0+0.78" 40£055° 3.0£0.67 30048 402041 40067
QU < < <5 < < <
TQI2 < < < < <5 <5
QI3 83£0.76 7.0£067° 7.9+0.64° 80£0.71° 802058 802056
QU4 7.0+0.67° 52073 580,68 50£0.24° 58+045 58058
CDats% 0329 0.623 0.463 0558 0505 0.564

Values are expressed in mean & (standard deviation). Means within columns separated by Duncan's multipe range tests. Means followed by the same letter in superscript(s) are not
significantly different.
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Bread

sample

T 6750+ 115 2094005 1646058
QI3 5664124 330£0.18 2114019
tvalue 133130 150.64* 847+

a* value ranged from —100 (redness) to-+100 (greenness): b* values ranged from ~100
(blueness) to +100 (yellowness); L* value indicating the measure of lightness ranged from 0
(black) to 100 (white). Values are expressed in meanSD (standard deviation),
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High-protein Protein Carbohydrates =~ Kcal/100 g Crude fibers  Dietary fibers

energy balls

DS 9.06+0339¢ | 2.26%0.173¢ 71.10 £ 0.033* 34099 £0.209° | 17.05 £ 0.010° 10.20 & 0.001° 270 £ 0.007
DW 9710016 | 062+ 0.02¢ 68.30 & 0.042¢ 317.57£0053¢ | 15.88 % 0.003¢ 7.20 £ 0.003° 1.80 £ 0.003°
DC 939+0035" | 8.03:+0.153 64.12 % 0.050¢ 366.37 £ 1.462° | 18.32 % 0,073 6.80 £ 0.034° 1.02 £ 0.013¢
DSW 9.30 £ 0.165b° | 1.42 40,08 69.70 £ 0.021° 32876 +0242¢ | 1644 £0.012¢ 8.60 £ 0.001° 1.66 % 0.008"
DSC 9201 40,082 | 4.55:+0.043 67.20 £ 0.106° 352.88+ 0215 | 17.6440011° 6.40 £ 0.000° 1.96 = 0.000"

DS, High protein-energy ball formulated with Sukkari date paste and Samh seed’s powder; DW, High protein-energy ball formulated with Sukkari date paste and WPC; DC, High protein-
energy ball formulated with Sukkari date paste and CMP; DSW, High protein-energy ball formulated with Sukkari date paste, Samh seeds powder, and WPC; and DSC, High protein-energy
ball formulated with Sukkari date paste, Samh seed’s powder, and CMP; DV, daily value. Data in the same column with various superscript letters differ significantly.
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Bread

sample

T 6121125 11512013 13.90£0.65
QI3 5387154 13.53£058 31704019
tvalue 898.96% 247.40% 2671%

a* value ranged from —100 (redness) to-+100 (greenness): b* values ranged from ~100
(blueness) to +100 (yellowness); L* value indicating the measure of lightness, ranged from 0
(black) to 100 (white). Values are expressed in meanSD (standard deviation),
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Amino a DS W DC DSW DsC
Essential AAs (EAAs)

Histidine 5.332 2.832 2.984 2.957 3.145
Isoleucine 2115 5.211 3312 3.591 2.606
Leucine 3.479 8.851 5.828 5.850 4.546
Lysine 4.801 8.118 6.872 5.756 5.456
Methionine 0.847 1.180 1.012 1.552 1.285
Phenylalanine 2.518 3.152 2.902 2.738 2.593
Threonine 2.144 5.958 3.144 3.762 2.562
Valine 2.118 4.019 3.197 3.101 2.631

Non-essential AAs (NEAAs)

Cystine - - - - -

GLU 14.151 17.095 14.544 15.802 14.332
Tyrosine 2.633 1791 1.822 2.081 1915
Glycine 9.645 2.508 1.588 6.252 5.191
Proline 3.187 5.635 13.618 3.590 5.982
Serine 3.387 4.556 3.373 3.971 3.382
Arginine 6.849 3.386 2.868 5.063 4.569
ASP 7.060 10.037 5.479 8.644 6.166
Alanine 2.612 5.629 2216 3.942 2277
> EAAs 23.354 39.321 29.251 29.307 24.824
3" NEAAs 49.524 50.637 45.508 49.345 43.814
EAAS/NEAAs 0.472 0.777 0.643 0.594 0.567
> AAs 72.878 89.958 74.759 78.652 68.638

DS, High protein-energy ball formulated with Sukkari date paste and Samh seed’s powder;
DW, High protein-energy ball formulated with Sukkari date paste and WPC; DC, High
protein-energy ball formulated with Sukkari date paste and CMP; DSW, High protein-energy
ball formulated with Sukkari date paste, Samh seed’s powder, and WPC; and DSC, High
protein-energy ball formulated with Sukkari date paste, Samh seed’s powder and CMP.
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Bread Loaf weight  Loaf volume Specific
sample (g) volume
(cm®/g)
T 43428+0.56 1486322064 3428075
Q13 434284056 130032065 2992060
Lvalue - 17487+ 93,34
Values are expressed in mean +SD (standard deviation). “Significant at p<0.05.
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tty acid DS
Saturated fatty acids

DC DSW DsC

Caproic acid (C6:0) - 0.49 0.13 0.53 0.13
Caprylic acid (C8:0) 0.01 0.61 0.09 0.07 0.07
Capric acid (C10:0) 0.01 112 0.12 0.17 0.08
Lauric acid (C12:0) 0.01 1.8 0.74 0.26 0.55
Tridecanoic acid (C13:0) - - 0.08 - 0.06
Myristic acid (C14:0) [ 0.25 7.01 1111 1.17 8.63
Pentadecanoic acid (C15:0) 0.2 0.86 1.43 0.29 116
Palmitic acid (C16:0) 1529 43.19 33.36 18.7 29.09
Margaric acid (C17:0) 0.37 0.48 0.98 0.4 0.84
Stearic acid (C18:0) 3.36 19.74 15.59 522 1296
Arachidic acid (C20:0) 078 0.32 0.44 075 0.53
Heneicosylic acid (C21:0) 0.06 - 0.04 0.01 0.05
Behenic acid (C22) . 0.38 0.13 0.1 0.35 . 0.16
Tricosylic acid (C23:0) 0.13 - 0.02 0.11 0.05
Lignoceric acid (C24) 0.27 0.13 0.03 0.24 0.08

Un-saturated fatty acids

Myristoleic acid (C14:1) - 0.38 0.76 0.05 0.58
Palmitoleic acid (C16:1) 03 0.85 8.53 0.36 6.69
Oleic acid (C18:1n-9¢) 27.57 16.28 212 27.07 23.11
Linolelaidic acid (C18:2n6t) 0.91 = 0.22 091 0.44

Linoleic acid (LA: cis-9,10, 48.24 4.28 342 41.66 13.09
C182)

o-Linolenic acid (ALA: L3 | 055 | 075 1.02 083
cis-,12,15, C18:3n3)

y-Linolenic acid (C18:3n6) - - 0.07 - 0.06
Eicosenoic acid (cis-11, 0.44 - 025 038 029
C20:1)

Eicosadienoic acid 023 | 098 | 009 0.16 0.12
(cis-11,14, C20:2n6)

Erucic acid (C22:1n9¢) - - 0.06 - 0.05
Docosadienoic acid 001 - - - -
(C22:206)

Nervonic acid (C24:1n9) = - 0.02 - 0.01
Eicosatetraenoic acid (EPA: - - 0.03 - 0.04
C20:5n3)

Docosahexaenoic acid - - 0.03 - 0.02

(DHA: C22:6n3)

3" SFAs 2112 | 7588 | 64.26 2827 54.44
> USFAs 78.83 23.32 35.43 71.61 45.33
> FAs 99.95 99.2 99.69 99.88 99.77

DS, High protein-energy ball formulated with Sukkari date paste and Samh seeds powder;
DW, High protein-energy ball formulated with Sukkari date paste and WPC; DC, High
protein-energy ball formulated with Sukkari date paste and CMP; DSW, High protein-energy
ball formulated with Sukkari date paste, Samh seed’s powder and WPC; and DSC, High
protein-energy ball formulated with Sukkari date paste, Samh seed’s powder and CMP.
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Bread samples Hardness (kg) Cohesiveness (s) Sp! ess Chewiness kg
T 033056 0454122 100£0.26 0.06+127
QI3 1584119 0954043 0943145 1424322
t-value 165.92% 106.06* 100.46* 28991

Values are expressed in mean:+SD (standard deviation).
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Compound DS DC DSW DsC

Phenolic compounds

Gallic acid 0.043 - - 0.078 0.042
Caffeic acid 0.092 0.049 0.033 0.047 0.051
Syringic acid 0.023 0.013 0.015 0.012 0.008
P-coumaric acid 0.535 0.019 0.041 0.211 0.296
Ferulic acid 0.260 0.030 0.038 0.048 0.059
o-coumaric acid 0.049 | 0.020 | 0.017 0.012 0.015
p-hydroxybenzoic acid 0098 | 0.178 | 0013 | 0012 | 0195
Chlorogenic acid 0.278 0.207 0.099 0.044 0.058
Vanillic acid 0.064 0.071 0.070 0.051 0.074

Flavonoid compounds

Rutin 0.142 0.070 0.050 0.013 0.010
Quercetin - - 0.014 - 0.063
Apigenin 0.002 | 0.001 | 0.004 0.001 0.001
Kaempferol 0.008 - - - -

Catechin 0.109 | 0241 | 0.083 0.115 0.117
Myricetin 0.032 | 0.009 | 0.014 0.008 -

Catechol 0.027 0.039 - 0.030 0.017
Hesperidin 0.022 - - - 0.007

DS, High protein-energy ball formulated with Sukkari date paste and Samh seed’s powder;
DW, High protein-energy ball formulated with Sukkari date paste and WPC; DC, High
protein-energy ball formulated with Sukkari date paste and CMP; DSW, High protein-energy
ball formulated with Sukkari date paste, Samh seed’s powder, and WPC; and DSC, High
protein-energy ball formulated with Sukkari date paste, Samh seed’s powder and CMP.
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High protein- Ingredients (/100 g)

energy
bl Samh  Sukkari WPC  CMP
powder date
paste
DS 41 59 = _
DwW - 90 10 -
DC - 68 - 32
DSW 20 75 5 -
DSC 20 64 - 16

DS, High protein-energy ball formulated with Sukkari date paste and Samh seed’s powder;
DW, High protein-energy ball formulated with Sukkari date paste and WPC; DC, High
protein-energy ball formulated with Sukkari date paste and CMP; DSW, High protein-energy
ball formulated with Sukkari date paste, Samh seed’s powder, and WPC; and DSC, High
protein-energy ball formulated with Sukkari date paste, Samh seed’s powder and CMP.





OPS/images/fnut-12-1538441/fnut-12-1538441-t002.jpg
Variables tal (n = 6)
Age (years) 23.50 £+ 3.62
Weight (Kg) 7233 £13.12
Height (cm) 164 £ 9.30
BMI (Kg/m?) 26.67 £3.83
Waist/Hip ratio 0.8140.09
Baseline glucose (mg/dl) 90.33 £ 10.09
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Code
Fl

P2

B

4

F5

¥6

¥

F§

v (%)
1SD

Ca
6897 4073
99.024083*
79.46 £ 1.28%
9098 +0.97
6675+ 0.619°
10248 £ 3.59°
7475 £ 0.70%
84.63+096°

17.67

2576

[
6832052
8332048
66420240
704053
805062
8502061
803033
1036 % 1,03

ns

294

Mg
14434 + 0.58*
18173 £0.10
155.09 + 0.36%
173.38 £ 0.25"
12260 0.1
143.92 + 279
143.9 £ 2.24%
160.44 £ 2,244

647

1750

Zn
133:£0.17b
1475017
1332023
150.£0.18°
166+ 0.86°
230050
24800
1992021

2196

067

Values represent means + standard deviation, = 3, and the results are expressed on a dry
basis. Means with the same superscript on the same colum are not significantly different

(p>005)

110 F4 was developed from roasted maize and groundnut, sweet potato, and

spinach leaf flour; F5 to F§ was developed from germinated maize and groundnut, sweet

potato, and s

inach leaf flour.
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Code nin (ug/g) Phytic (ng/g) Phenol (1g9/100 g) p-carotene (ug/g)
Bl 2484017 190.00 £ 0,01 3099660+ 32.35° 120,32 £0.78%
P2 5794127 160,00 0.01% 353046 + 90.07 172,57+ 683
3 450037 170,00 £0.01 4089.63 + 10274 12699+ 5.89°
4 462£079° 150.00 £ 0.01° 447347 £ 8483 16233 £0.03*
F5 2224020° 170,00 £ 0.0 5173.60 + 31889 11344169
¥6 5164051 190.00 £ 0.01* 4618.00 % 280.71% 18607 + 5.47°
¥ 298073 170,00 £0.0 5580.11 £ 184,03 13198 + 354
F8 440+ 1.49% 160,00 0.01% 566410+ 87.34" 19753 £ 434
€V (%) 2064 4.168 755 506

1SD 143 001 59231 1352

Values represent means  standard deviation, # = 3, and the results are expressed on a dry basis. Means with the same superscript on the same column are not significantly different (p > 0.05).
F1 t0 F4 was developed from roasted maize and groundnut, sweet potato, and spinach leaf flour; FS to F§ was developed from germinated maize and groundnut, sweet potato, and spinach leaf
fou.
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Formula Color ste Aroma Texture Overall acceptability
F1 843406 891£0.1° 891£0.1° 87405 891403
B2 7.58+0.6' 822406 805+0.4° 816408 842£0.7"
F3 843208 82020.6% 76905 8242079 79005
F4 7.88:£0.6% 832206 821£0.6° 812£0.7% 8230.6°
F5 848408 898+0.1° 8900.1° 8980.1° 89003
F6 74207 8.10£0.6° 832403 796+ 0.8° 828407
F7 7.60 £ 0.7 812£08 7.76£0.6° 7504 114 77008
B8 798405 806+ 0.7 77408 8.04+0.6" 802+ 0.5
Lcp 056 023 054 058 046
cv 1740 1650 1220 140 1150

Values represent means  standard deviation, 1 = 30, and the results are expressed on a dry basis. Means with the same superscript on the same colum are not significantly different (p > 0.05).
F1 t0 F4 was developed from roasted maize and groundnut, sweet potato, and spinach leaf flour; FS to F§ was developed from germinated maize and groundnut, sweet potato, and spinach leaf
fou.
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Compositions

Groundnut

Spinach

Orange-fleshed
sweet potato

Oil absorption (mL/g) 2154012
Bulk density (g/mL) 0584001
‘Water absorption (ml/g) 24601

Solubility Index (%) 4374086

Values are mean + SD, 1 = 3, and the results are expressed on a dry basis.

217003

04800

2324029

3134243

2322002

051001

384002

2184101

202400

0.6+ 002

567022

169+ 118
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Processing Functional property

ctiod Oil absorption Bulk density (g/  Water Absorption Solubility (%)
(g/9) mL) Capacity (mL/g)

Maize Control 2154012 0584001 24640.0° 437+086"
Boiling 199£0.01" 0624002 31503 3164025
Roasting 1934002 05+001° 249003 4294034
Germination 2074007 0484001 245£001° 8314033
v (%) 412 32 6573 1231
15D 015 003 032 116
Control 2174003 0480.0° 2324029 3134243

Groundnut Boiling 182+0.03 054400 2534008 294174
Roasting 182+ 0,07 0.5+ 0.0.0b° 2224005 3074262
Germination 191£0.19" 0614005 193£0.05" 25177
V%) 0.24 604 835 969
LSD 024 006 035 502

Values represent means  standard deviation, = 3,and the results are expressed on a dry basis. Means with the same superscript on the same colum are not significantly.
ifferent (p > 0.05).
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Formula (F) Ash (%) Moisture Fat (%) Protein (%) Fiber (%) Carbohydrate (%) Energy (Kcal)

(%)

F1 268+ 0.16 634121 1084065 1639071 27540.20° 6035+ 0.81° 404.19 £ 2,67
B2 338003 6074258 9394034 1618+ 131° 2,56+ 0.07° 63,07+ 2.06" 40160 + 6,77
B3 2,89+ 0,04 495+ 118" 105 % 1.06" 1568052 4.53:£050" 62.08+221° 405.69 £ 3.3
F4 3.64 £ 0.06" 5.53+0.28" 810 0.39" 16.02 £ 0.04* 5.00+0.63" 61.69 £ 0.87° 383824277
s 2.56+0.04° 6834125 1244043 15.60 + 0.46" 3.01+0.10° 60124054 412,56+ 487"
F6 3,63+ 0,06 5014163 1052+ 042" 1535038 4214044 61424049 40187 +4.55%
F7 287+0.12° 568+ 14" 1192£0.60° 16,14 083 41240110 60.08 + 138" 41221 £478°
B8 3.5540.10° 514+ 10° 11314024 1657 £ 052" 445+ 0.462° 59.61+ 0,08 406,64+ 105
CV (%) 295 25.52 2421 477 852 558 328

LSD 0.16 251 4567 132 056 589 23.09

Values represent means  standard deviation, 1 = 3, and the results are expressed on a dry basis. Means with the same superscript on the same column are not significantly.
fferent (p > 0.05). 1 to F4 was developed from roasted maize and groundnut, sweet potato, and spinach leaf flour; FS to F§ was developed from germinated maize and groundnut, sweet
potato, and spinach leaf flour.






OPS/images/fnut-12-1537357/fnut-12-1537357-t007.jpg
Code OAI (g9/9) WAI (mL/g) BD (g/mL) SI (%)
FI 1724007 263003 0.67£0.01° 9.77£0.96°
B2 1624003 286+ 0.06" 078+0.01° 13.17 £ 159
F3 1.64£006" 305£0.18" 074200 14.4£103%
F4 168 £0.01¢ 307 +0.02* 078£0.01° 158 £0.11°
F5 1,67 006" 2924029 079+0.02" 92+0.85¢
F6 191£0.07* 296+0.13" 0.80£0.01° 1n7£122
F7 181 £0.08° 298+0.04* 0.80+0.02* 153 £ 0,40
B8 1.8+0.09% 321018 079£0.01° 163 £0.56"
CV (%) 392 511 200 7.20
LSD 011 026 0.02 165

Values represent means  standard deviation,

3,and the results are expressed on a dry basis. Means with the same superscript on the same column are not significantly different (p > 0.05).
OAI, Ol absorption index. WAI, water absorption index BD bulk density, and SI, solubility index. F1 to F4 was developed from roasted maize and groundnut, sweet potato, and spinach leaf
flour; F5 to F8 was developed from germinated maize and groundnut, sweet potato, and spinach leaf flour;
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Compositions Groundnut Spinach Orange-fleshed

sweet potato

Moisture (%) 114£02 46+0.1 4.4+0.06 3.1£007
Fat (%) 1048+ 0.8 454£08 4.63£1.50 1.76 £ 0.03
Protein (%) 839+0.86 283+0.82 28.07 £0.10 897+0.29
Ash (%) 121£0.18 234002 14.63 +0.10 31201
Fiber (%) 0.62+0.18 204007 6.8410.270 207£0.1
Carbohydrate (%) 67.91 £0.80 1734127 414317 8098 +23
Energy (keal. /100 g) 399.56 5,64 59102+ 5.05 31970 £ 6,80 37560 124

Values are mean + SD, 1 = 3, and the results are expressed on a dry basis.
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Compositions

Spinach

Orange-fleshed
sweet potato

Ca(mg/100g) 5094028
Fe (mg/100 g) 375034
Zn (mg/100g) 1194011
Mg (mg/100 g) 6683392
Tannin (ng/g) 0774038
Phytic (ng/g) 190.00 + 0.01
Total Phenol (4g/100 g) 309691 +30.83
p-carotene (pg/g) 36012

Values are mean  SD, 11 = 3, and the results are expressed on a dry basis.
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Market Carbohydrates (/100 g)  Fibers (g/100 g) Free sugars % Products % Products % Products meeting 10:1|1:

(9/100 g) meeting 10:1 meeting 1:2 (declared + predicted)
Australia 3,695 447+£224 55+49 1172122 478 492 372
Brazil 3,557 483 £248 40+45 137£152 32 379 26.1
Chile 836 51.4£225 58%5.5 13.1£135 426 49.2 36.6
France 13,421 52.3+204 43£36 162+ 13.6 289 34.1 193
Germany 10,533 494 £206 54+44 134136 44.6 47.1 337
India 5,863 55.9+24.7 50%55 134+ 146 273 38 228
Malaysia 2,557 54.0 £27.1 40£43 184152 226 211 13.7
Mexico 12,424 50.1£26.8 37+48 163152 243 269 17.3
Nigeria 2,742 59.6 212 33+37 209+ 149 148 17 L]
Philippines 3,091 53.9£27.1 3.1+40 205£157 15.5 14 85
Singapore 2,850 520269 41£54 183+ 16.0 246 24.1 159
South Africa 1,588 55.5+21.5 50+54 18.1+ 149 308 327 236
“Thailand 5,456 46.2£296 35+52 141+ 148 211 249 14.2
UK 17,589 506 £19.9 43+42 167 £ 148 30 368 224
USA 33,809 52.5£24.0 45+47 16.6 + 15.0 296 332 206

The countries are the same as in Table 2, is the number of products for which the information was suffcient to apply the algorithm.
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Category Carbohydrates (g) ~ Fibers (g) Freesugars % Products % Products p-value

(9) meeting 10:1  meeting 10:1
1:2 ratio 1:2 ratio
(true) (predicted)

Bread & Bread

401 486489 36431 41+41 214 214 1.00
Products
Cakes, Pastries &

33 5324119 17221 2604122 37 35 085
Sweet Goods
Coffee and Tea 30 388+335 31873 1794203 167 167 100
Cold Cereals 485 7L1£17.0 74%37 20.1£11.1 320 334 0.63
Flavoured Milk 19 95+26 03+05 43+18 0.0 0 NA
Fruit Snacks 305 6584247 64x5.1 1115188 420 a3 087
Fruit/Flavoured Still

38 9.2+48 0.1+£04 841£50 53 53 1.00
Drinks.
Hot Cereals 124 66.0 £ 13.6 88126 102+ 109 59.7 605 0.90
Instant Noodles 73 59.4£150 2715 2929 41 4.1 1.00
Instant Pasta & Rice 21 61.8+15.1 37233 06+18 9.5 9.5 1.00
Juice 104 84+38 03+06 69+35 10 10 1.00
Malt & Other Hot

67 73.0 £ 14.1 4.1£35 543+£165 0.0 15 032
Beverages
Pizzas 146 265+48 15£06 L1x12 55 55 1.00
Plant Based Drinks 94 53176 07+18 20+29 340 36.2 0.76
RTDs 108 57146 02104 37+36 120 111 0.83
Savoury Biscuits/

229 66.1+11.7 46149 40£50 240 240 1.00
Crackers
Snack/Cereal/

166 5294143 86260 146118 146 455 079
Energy Bars.
Sweet Biscuits/

767 647495 3.0+28 304 £10.7 53 46 0.48

Cookies

Values for carbohydrates, fibers and free sugarsare as declared. The last three columns compare, for each category, the proportion of products meeting the 10:1/1:2 ratio, when using the
declared values for free sugars (irue) and the predicted values (predicted). p-values refer to  z-test to compare proportions, p > 5% means that the difference between the proportions is not
satistcally significant. “NA” for Flavoured Milks means that the p-value could not be calculated.
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Market
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M

Nigeria
Philippines
Singapore
South Africa
Thailand
UK
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Values for carbohydrates, fibers and free sugars are as declared. The last three columns compare, for each category, the proportion of products meeting the 10

145

904

20
1191
256
3497
267
302
395
87
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27

3910

Carbohydrates
(g/100 g)

2824232
5144200
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4674261
420£188
57.5£229
57.64222
4974268
6294183
53.6428.1
4844281
5824201
5164293
5384242

5443226

Fibers
(9/100 g)

34451
34135
3535
51456
92466
5457
33431
3445
4651
37453
35451
4557
51448
127492

4445

Free sugars
(9/100 g)

85489
149£143
169+166
100496
108£10.0
106+129
1324120
168+157
1794143
1824166
1432151
209138
7289
116£168

165+ 156

% Products
meeting
10:1

ratio (true)

31

25

182

20

50

322

98

157

21

109

139

184

254

66.7

212

% Products
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(predicted)

303
205
182
267
45
32
94
16
28
123
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184
269
66.7

213
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0.90

100

1.00

067
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088
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061
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100
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satistically significant
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Mintel Global New Product Database (GNPD)
20142023

214121463 products
86 countries

GNPD
contentin 9 nutrients including added sugars,
serving size and ingredients st

133443 products
84 countries

GNPD
content in 8 nutrients but no added
sugars, serving size and ingredients st

742431 products

86 countries

Step 2: Ingredients tagging
Products declaring added sugars but no added
‘sugars ingredients were dropped

{

Training set Validation set Test set
37750 products 12597 products 38552 products
Us. us 81 countries

[Step 3: Machine-tearning models training
0 predict free sugars content

Step 4: Machine-learning models tested to
predict free sugars content globally

Step 5: Carbohydrate ratio calculation globally
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energy, total fats,
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carbohydrates,
dietary fibers, total sugars,
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Top six ingredients:
tagged as added sugars, dairy or
fruits

Regression models:
-Random Forest
-Extra Trees
-Ada Boost

Stacking model:
no-intercept positive
coefficient only linear model

Binary voting classi
-Random Forest
-Extra Trees
-Ada Boost

Presence of
added sugars

Predicted added
sugars content =
regression models
value

The products belongs to :
Juice Drinks,

Carbonated Soft Drinks, Water, Sweeteners and
Sugar, Sugar & Gum Confectionery

and Dessert and Ice Cream

Yes

Free sugars
content =
total sugars
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Predicted added
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Sample Ton (°C) % Wioss % Resyoo’c

WAO 3504 3808 9.1 09
PAO 3441 379.1 9.4 06

WAO, white agai oil; PAO, purple acai ol.
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Analyses Recommended

levels’
Acidity index 1534015 1754003 40mg
(mg KOH/ g)
Peroxideindex | 143075 172075 15
(mEqg/ kg)
Density 095007 0942003 ND
(25°C g/ ml)
Refractive 14574000 | 14774000 ND

Index (at 25°C)

WAO, white aaf oil; PAO, purple agai oil. Data are presented as mean+standard deviation
(n=3). *Recommended levels by Codex Alimentarius (27). ND, Not defined.
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Fatty acids PAO (%) WAO (%)

Saturated fatty acids (SFAS)

Myristic acid (C:14) Nd. 011003
Palmitic acid (C:16) 21894133 3108£0.33
Stearic acid (C18:0) 1864057 573£059"
Arachidic acid (C20:4) Nd. 062007
Behenic acid (C20:0) Nd. 019005

Monounsaturated fatty acids (MUFAs)
Palmitoleic acid (C16:1) 306407 039+0.08"
Oleic acid (C18:1 @-9) 624523.07° 39.08+3.23"

Polyunsaturated fatty acids (PUFAs)

Linoleic acid (C18:2 0-6) 10.26+1.13* 22.80+2.03°
Linolenic acid (C18:3 @-3) 0.49£0.13 Nd.

X Saturated fatty acids (%) 2375 37.11

X Unsaturated fatty acids (%) 76.256 62.890

£ Monounsaturated (%) 62453 39.465

X Polyunsaturated (%) 10746 22,803
Z0-6(%) 10.258 22803
Total (%) 99.998 99.996

WAO, white aga oi; PAO, purple aga ois Data represent mean + standard deviation (1=3).
The same letters on the same line indicate that there are no significant differences.
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Indices PAO WAO

IS 0.614 0452
Al 0505 0.298
kit 1183 0627
HH 2004 3344

WAO, white agai oil; PAO, purple agaf oil; P/S, polyunsaturated/saturated fatty acid ratio. Al,
Atherogenicity Index; TI, Thrombogenicity Index; HH, £ Hypocholesterolemic/s
hypercholesterolemic.
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Triacylglycerol ECN
PPP (C40:0)
SPP (C50:0)
POP (C50:1)
PLP (C50:2)
POPo (C:

POS (C52:1)
SOP (C52:1)
SLP (C522)
POO (C52:2)
PLO(C52:3)
Po00 (C52:3)
PLL (C52:4)
PoLO (C52:4)
00 (C54:2)
SLO (C54:3)
000 (C54:3)
OLO (C54:4)
OLL (C54:5)
LLL (C54:6)

WAO, white acai oil; PAO, purple agai oil; ECN, equivalent carbon number; La, lauric aci

PAO (%Normalized)

1072

9,160

1512

2510

1589

26,101

8617

3575

0711

1180

2264

0.748

24790

12276

2026

Triacylglycerol ECN

PPP (C40:0)
SPP (C50:0)
POP (C50:1)
PLP (C50:2)
POPo (C50:2)
POS (C52:1)
SOP (C52:1)
SLP (C52:2)
POO (C52:2)
PLO (C523)
Po00 (C52:3)
PLL (C52:4)
PoLO (C52:4)
00 (C54:2)
SLO (C54:3)
000 (C54:3)
OLO (C54:4)
OLL (C54:3)
LLL (C54:6)

P, palmitic acid; Pa, palmitoleic acid;

WAO (%Normalized)
3144
1729
11860

6916

4347
2335
14910

17389

5.070
2733
3187
6249
10931
6374
1239

, stearic acids O, oleic acid; L, linoleic acid.
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Formula Blending ratio (%)

(]

Roasted maize Roasted OFSP Spinach
groundnut
Fl 60 15 10 10
B2 55 10 15 15
B 50 15 2 10
4 45 10 2 15
Germinated | Germinated | OFSP | Spinach
maize groundnut
F5 60 15 10 10
¥6 55 10 15 15
7 50 15 20 10

8 45 10 2 15
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