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Is high-protein enough? DAIRY

PRODUCTS TECHNOLOGY CENTER

* |t gets attention, but doesn’t guarantee repeated purchases

* Dairy does not need to become something else to participate in broader
wellness

High-quality protein Protein + fiber

Various dairy products

Digestive health
Built-in nutrient credibility

Active aging




Hybrid systems DAIRY

PRODUCTS TECHNOLOGY CENTER

* Hybrid dairy systems can make complementary nutrition feel natural

* The goal is purposeful combination: dairy remains the protein and sensory
anchor; plant ingredients add targeted functionality.

Protein Fiber

Consumer desire Plant ingredients A product that tastes familiar

Everyday familiarity Targeted nutrients

and does more work




Hybrid systems DAIRY
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Why Fiber in Yogurt? DAIRY

PRODUCTS TECHNOLOGY CENTER

* 84% of people in the US have become more
interested in foods or products that support
gut health in the past several years

* Google searches for ‘gut health’ have more
than doubled in the last three years

* Fiber intake remains below recommendations
e 25 g for adult women and 38 g for adult men

* Yogurt is an attractive delivery system




Why Fiber in Yogurt? DAIRY

PRODUCTS TECHNOLOGY CENTER

* Fiber fortification levels (per 170g serving)
» 2.8 g per serving ("Good Source" FDA claim)
* 5.6 g per serving ("Excellent Source" FDA claim)

* 9.5 g per serving (Upper limit usage rate for yogurt of most fibers per
GRAS recommendations)
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Why Fiber in Yogurt? DAIRY

PRODUCTS TECHNOLOGY CENTER

* Four lines of fiber-fortified cultured dairy products

on the US market: RS
dw mw@ (

e Ratio - cultured dairy dessert (not meeting yogurt N . o
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standard of identity), 20 g protein, 10 g fiber (soluble ‘omplete
corn fiber + chicory root) per 150 g serving : or
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 Activia Proactive - 10 g protein, 3 g fiber (chicory root
fiber) per 150 g serving

* Lala Gold drinkable yogurt - 25 g protein, 6 g fiber
(chicory root fiber) per ~300 mL serving

ACTIVIA

SUPPORTS GUT HEALTH®

* Chobani Complete drinkable yogurt - 20 g protein, 3 g
fiber (chicory root fiber) per ~300 mL serving

STRAWBERAY



Objective

Assess the performance of various fibers in stirred
vogurt and identify reasonable lower and upper limits
for fiber fortification
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Experimental Design DAIRY
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e 2% milk, no thickeners added

* Yomix® 151 LYO 375 DCU (Danisco) yogurt starter culture, which contains
Streptococcus thermophilus and Lactobacillus delbrueckii subsp. bulgaricus

Total Samples: 20
(3 fiber types x 3 levels x 2 replicates) + 2 controls

e N £ N 4 N @ N
CONTROL INULIN TAPIOCA FIBER SOLUBLE CORN FIBER
No added fiber (Chicory Root)
Fortification Levels Fortification Levels Fortification Levels
_____________ (g per serving) (g per serving) (g per serving)
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6 Samples (3 levels x 2 replicates) )L 6 Samples (3 levels x 2 repllcates) 0 6 Samples (3 levels x 2 replicates)j




Experimental Design DAIRY
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Testing Timeline

( Week Oj ( Week 2 J [ Week 4 J
T T |
All 20 Samples
Evaluated | E E
; v v v "
Analyses Performed at Each Time Point (Week 0, 2, and 4)

Color - Textural Analysis Syneresis Qualitative Sensory

! ” (measured on metal mesh) Assessment

M Place sample on S luati
Measure pH Measure color easure texture metal mesh; collect ensory evaluation

(Appearance, texture, flavor,

(L*, a*, b* values) (hardness, cohesiveness, ur
overall acceptability, etc.)

R and measure expelled
_ springiness, etc.) liquid (% expelled liquid)
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Inulin Tapioca
(Chicory Root) Fiber

Results and Discussion



Nutrition Labels: Control DAIRY
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Control 0g fiber/serving

N utri tio “ Amount/serving *% Daily Value* Amount/serving % Daily Value®
* The % D

F t Total Fat 3.5g 4% Total Carbohydrate 9g 3% v o et

dCilS Saturated Fat 1g 5%  Dietary Fiber Og 0%  Younow mucha
1 sewir'lg per container Trans Fat []g Total E,ugarﬁ Eﬁg sarving of food
EEWIHQ size comtributesto a
(170g) Cholesterol Omg 0% Includes Og Added Sugars 0%  qaily et 2,000

= Sodium Omg 0% Protein 6g et e

Calories 90 tition advice
per serving Vitamin D Omcg 0% - Calcium 210mg 15% - Iron Omg 0% - Potassium 270mg 6%

Ingredients: Grade A Pasteurized Low-Fat Milk, Live & Active Cultures: Streptococcus Salivarius Subsp. Thermophilus, Lactobacillus Delbruekli Subsp.
Bulgaricus, Lactobacillus Delbruekii Subsp. Lactis
CONTAINS MILK
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Nutrition Labels

Inulin is the same as other fibers added

Nutritio“ Amount/serving % Daily Value*

Total Fat 3.59 4% otal Carbohydrate 11g
FaCts Saturated Fat 1g 5% Dietary Fiber 3g
1 serving per container Trans Fat Og Total Sugars 9g
?ﬁ;&?g slze Cholesterol Omg 0% Includes Og Added Sugars 0%
S elorice Sodium Omg 0% Protein 6g

per serving

90 Vitamin D Omcg 0% - Calcium 210mg 15% = Iron Omg 0% -« Potassium 270mg 6%

* The % Daily
Value [DV) tells
you how much a
nutrient in a
sanang of food
contributes to a
daily diest. 2 000
calories a day is
us=d for general
nutrition advice:

Ingredients: Grade A Low-Fat Milk, Chicory Root Inulin, Live & Active Cultures: Streptococcus Salivarius Subsp. Thermophilus, Lactobacillus Delbruekii

Subsp. Bulgaricus, Lactobacillus Delbruekii Subsp. Lactis

CONTAINS: MILK

N t -t- Amount/serving * Daily Value* Amount/serving o Daily Value*
utrition : Lo
Fac ts Total Fat 3.5g 4% otal Carbohydrate 14g Value [DV) tells
: you how much a
Saturated Fat 1g 5% Dietary Fiber 6g rutrient in @
1 serving per container Trans Fat Og Total Sugars 9g serving of food
contribues toa
?ﬁ;‘g&?g size Cholesterol Omg 0% Includes Og Added Sugars 0%  daily dget 2.000
. Sodium 10mg 0% Protein 6g Er
Calorles 1 00 s n 3 nutrition advice
per serving Vitamin D Omcg 0% - Calcium 210mg 15% = Iron Omg 0% - Potassium 260mg 6%

Subsp. Bulgaricus, Lactobacillus Delbruekii Subsp. Lactis

CONTAINS: MILK

Ingredients: Grade & Low-Fat Milk, Chicory Root Inulin, Live & Active Cultures: Streptococcus Salivarius Subsp. Thermophilus, Lactobacillus Delbruekii

N utri tio “ Amount/serving % Daily Valug* Amount/serving %% Daily Valus*

F Total Fat 3g 4% otal Carbohydrate 18g
aCts Saturated Fat 1g 5% Dietary Fiber 10g

1 serving per container Trans Fat Og

?I?frt‘l:;?g size Cholesterol Omg 0% Includes Og Added Sugars 0%

5 Sodium 15mg 1% Protein 5g
Calories 100 : _ .
per serving Vitamin D Omecg 0% -« Calcium 200mg 15% -+ Iron Omg 0% - Potassium 250mg 6%

* The % Daily
Value [DV) tells
you how much a
nutrient in a
sanving of food
contributes to a
daily deet. 2 000
calories a day Is
us=d for general
nutrition advice.

Subsp. Bulgaricus, Lactobacillus Delbruekil Subsp. Lactis

CONTAINS: MILK

Ingredients: Grade A Low Fat Milk, Chicory Root Inulin live & Active Cultures: Streptococcus Salivarius Subsp. Thermophilus, Lactobacillus Delbruakii

Chicory Root 2.8g/serving

Chicory Root 5.6g/serving

Chicory Root 9.5g/serving
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DAIRY

PRODUCTS TECHNOLOGY CENTER

Results: pH

* Fiber type and concentration did not significantly affect yogurt pH (p =0.094)

* Indicating that the incorporation of the dietary fiber inulin, tapioca, or corn fiber did not
interfere with the lactic acid production during fermentation.

Fiber Type Usage Level (%) Week 0 Week 4

Control 0 4.3310.01 4.1910.02

2.8 4.35+0.04 4.13+0.02

Inulin 5.6 4.34+0.03 4.13+0.04

9.5 4.35+0.05 4.16+0.00

2.8 4.31+0.02 4.17+0.07

Tapioca 5.6 4.31+0.02 4.17+0.03

9.5 4.37+0.04 4.17+0.05

2.8 4.39+0.04 4.17+0.06

Corn Fiber 5.6 4.3240.02 4.18+0.06
9.5 4.36%0.05 4.23+0.04 14




Results: Control Texture

DAIRY
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* Texture analysis of fiber-fortified yogurt showed that both the fiber treatment
and storage time had a significant effect on hardness (p<0.05)

e Control (YO) samples showed an increase in hardness over storage

Usage Level (%) | Week Hardness Cohesiveness Springiness Gumminess Chewiness Adhesiveness
0 75.00+28.85 0.69+0.01 0.39+0.18 52.10+£19.12 18.87+1.68 -19.6014.36

0 2 1100.85+9.69 0.68+0.03 0.29+0.10 | 69.61%10.16 | 19.89+4.21 -24.2313.64

4 106.45+5.30 0.6610.01 0.3310.04 70.52 +2.11 23.53+3.52 -25.8318.07

L
LI




Results: Inulin Texture

DAIRY
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* In inulin-fortified yogurt, the data showed hardness increasing as storage time
increased across all treatments.

* Had the highest hardness among the other samples (Tapioca- and corn-fiber-

fortified)

Usaf?;;evel Week Hardness (g) | Cohesiveness | Springiness |Gumminess (g)| Chewiness (g) | Adhesiveness
0 79.95+7.42 0.65+0.01 0.44+0.01 52.08+4.16 23.2611.16 | -22.019+1.22

2.8 2 117.35£12.52 | 0.67+0.01 0.25+0.03 79.05+9.91 20.33+0.57 -29.80+7.72

4 132.1547.14 0.66+£0.02 0.26+0.00 87.42+7.28 23.36x1.71 -34.90+4.90

0 69.851+9.69 0.67+0.04 0.46+0.01 47.29+3.96 22.01+2.12 -20.48%+2.59

5.6 2 113.40+11.31 0.67+0.02 0.30+0.06 76.41+9.66 22.67+2.03 -30.3510.41

4 121.60+0.28 0.66+0.01 0.29+0.01 80.82+1.44 24.06+1.58 -32.0510.62

0 73.55+6.58 0.66+0.01 0.45+0.01 49.0613.48 22.29+1.09 -22.2312.04

9.5 2 112.65+11.53 | 0.67+0.00 0.31+0.03 76.20+7.69 23.34+0.37 -32.121+3.68

n 120 ec+7 9 | A ce7e+0 NN N0 27+0 N1 Q7 2Q4EC A9 27" 90+1 00 27 NI+ 21




Results: Color

DAIRY
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* The fiber type and concentration treatment significantly affected the color differences of
the fortified yogurts compared to the control yogurt

* The inulin-fortified yogurt at all concentration levels showed the lowest AE values <0.8,
suggesting minimal, if not negligible, color differences between the inulin-fortified yogurt

and the control

Usage Level (%) Week Inulin Corn fiber Tapioca

0 0.40+0.15 1.34+0.01 1.72+0.79
2.8 2 0.45+0.07 1.61+0.27 1.35+0.04

4 0.66+0.0 0.98+0.16 1.33+0.05

0 0.31+0.25 3.31+1.05 1.85+0.67
5.6 2 0.52+0.03 2.89+0.34 2.25+0.21

4 0.52+0.01 2.24+0.15 2.29+0.42

0 0.77+0.11 3.46+1.20 3.02+0.53
9.5 2 0.72+0.08 4.51+0.04 2.65+0.17

4 0.41+0.14 3.74+0.03 3.01+0.48 "/




Results: Syneresis DAIRY
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* Syneresis was significantly influenced by both the fiber type and concentration,
treatment, and storage time (p<0.05), indicating that the addition of fiber into
the yogurt system altered the water-holding capacity of the yogurt

* Inulin-fortified yogurts generally resulted in lower syneresis, ranging from 31-
37%. The control consistently showed the highest syneresis at weeks 0, 2, and 4

Inulin Fiber - W4
40
35
30
X 25
]
o 20
2 15
A /
10 p ClYl ——ClY2 —e-ClY3 Yo
0
0 15 30 45 60 75 90 105 120 "

Time (min)



Results and discussion DAIRY
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* Syneresis decreased with storage, Inulin showed the lowest syneresis

Fiber Type Usage Level (%) Week 0 Week 4
2.8 35.13 £ 0.09 31.93+£0.88
Inulin 5.6 33.95+0.13 32.70 £ 2.09
9.5 34.07 £ 0.31 31.15+1.72
i 2.8 43.59 +2.70 35.65+£0.91
Tapioca

5.6 42.79 £ 3.27 35.46 £ 0.38
9.5 40.45+2.73 33.98 £ 0.97

2. 2.87 £ 1. 28 +£0.1
Corn Fiber 8 32.8 65 33.28 £ 0.18
5.6 37.68 £ 5.56 30.76 £ 2.05

36.60 £ 0.58 34.41 £0.35




Results and discussion DAIRY
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Overall Liking by W4

W Inulin

M Tapioca

6.2
c 7 . c 7 5.9 5.9 o
4.5 4.6 4.5
3 -
5
1
2.8 5.6 9.5

Control 0

Score
(O] (@)
| |

I
|

Concentration (g/serving) 20



Conclusion DAIRY
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* The type and concentration significantly
affected the hardness and cohesiveness

* The type and concentration significantly
affected the syneresis

* Cohesiveness significantly improved
through the storage

* All fiber-enriched yogurts were liked more
by the panel
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Conclusion DAIRY
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Select fiber by the
product experience
you need to
protect, not by fiber

level alone



Questions?

LEARN BY DOING

ﬁwf Baheeja Zaitoun, Ph.D. % CAL POLY

Dairy Products Technology Center

ZREALN
CALIFORNIA DAIRY (o
>@ 2 bzaitoun@calpoly.edu CENTER \omr's/
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