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Efficacy of HOWARU probiotic strains on infants and toddlers”
digestive and immune health
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hat are probiotics?

“Live microorganisms which, when
administered in adequate amounts,
confer a health benefit on the host”
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! Drairy - 21% Baby food — Cereals, biscuits desserts, juices...
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- 21% Baby milk powder — From 0 to 4+ years old...
hesse 28% Drinks — Nectar, fruit juices, beverage mixes...
1o 10% Cheese — Hard cheese, processed cheese, ...
‘::;:;':‘* - 7% Dairy (others) — Milk, cream, kefir, curds....
e - 6% Frozen desserts — Dairy & water based ice creams...
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Number of new products for immune health and % of products with only probiotics
or containing both probiotics + vitamins
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LGG + vitamine B6 + Nouvelle_formulatlon des vitamines ajoutées B6 et D. Probiotique LGG +
acide folique avec vit E et B6 Aide a renforcer le systéme immunitaire » vitamine B6
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Kinder

5 Folgemilch

Ideal in der Wachstumsphase

Topfer Lactana Kinder Bio Folgemilch Hipp Plus Praebiotik + Probiotik Folgemilch
(Organic Follow-On Milk for Kids) & H+1-4 (Prebiotic + Probiotic Follow-up Milk)i& H +
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» Czech Republic in Summer 2010
* US — GNC in early 2011 (focus adults)
» US — Atrium Innovations (focus kids)
* Italy — Montefarmaco (pending)
» Multiple opportunities in ASPAC
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Diarrhea General inmune @ Metabolic Osteoporosis Dental caries Endothelial

General transit support syndrome . function
A y Child bone Gum disease

IBS Cold & flu Satiety development Hypertension

HOWARU® HOWARU® Fructofin® ActivkK™ XIVIA™ Xylitol ActivkK™
Premium Premium : Vitamin K2 Vitamin K2

o o OsmoAid™
Probiotics Probiotics L actitol PinVita™

HOWARU® HOWARU® . Phytosterols
Litesse®
Restore Protect

Polydextrose
Litesse® HOWARU® -
Polydextrose Balance XIVIA™ Xylitol

OsmoAid™
Lactitol Cultures

Enzymes

HOWALU flora@FIT thesse actwl( XIVIA hetaPOWEII UPinVita

premium probiotics custom probiotics

science at heart
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1974

Introduced
frozen probiotics
for milk
supplementation

it

SR TIAMAREE

1984

Launched
freeze-dried
probiotics for
dietary
supplement
market

Supplying
medical food
containing
probiotics

First supply of
turn key finished
format

1990

Initiated
probiotic
supplementation
of yogurt starters

1994

Entered animal
probiotic market

Introduced
probiotics for
toddler/
follow-on
formula
supplementation

First sale of
turn-key
finished
format in
Europe

BIC RELA

BICRELA

Launched our
first turn-key
finished format
in the FDM
channel

First sale of
turn-key
finished
format in Asia

Kordel’s

Protect
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flora@FIT HOWARU

custom Pfﬂblﬂtlcs premium probiotics
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Flexible. Stable. Proven.

FloraFIT® single strains

a@FIT

JFIT

Strain Range

Bif. breve Bb-03™

Bif. bifidum Bb-06™
Bif. lactis BI-04™

Bif. longum BI-05™

Lb. acidophilus La-14™
Lb. brevis Lbr-35™

Lb. bulgaricus Lb-64™
Lb. casei Lc-11™

Lb
Lb
Lb
Lb
Lb
Lc

St.

. paracasei Lpc-37™

. plantarum Lp-115™
. rhamnosus Lr-32™

. salivarius Ls-33™

. gasseri Lg-36™

. lactis LI-23™
thermophilus St-21™

Features

Single strains or custom blends

Available as concentrates or standardized blends of

any combination

In vitro and in vivo characterization
Some strains involved in animal and/or human

clinical studies
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HOWARU" single strakn

HOWAKU

premium probiotics

0T

HOWARU® proprietary blends

Product
Range

HOWARU® Dophilus
HOWARU"® Bifido
HOWARU® Rhamnosus
HOWARU® Protect

HOWARU°® Balance/ Balance Plus/
Balance Kids

HOWARU® Restore

Features

Single strains or blends

Single strains available as concentrates
or standardized blends.
Multi-strain blends available in clinically
tested formulation only.

* In vitro and in vivo characterization

* Animal studies

» Substantial human clinical
documentation of efficacy
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HOWAIEU erkafembs

premium probiotics

EUROPE

BICRELA

USA & CANADA

MALAYSIA

SOUTH AFRICA N NEW ZEALAND
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PEDIATRICS

OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDRIATRICS

PROBIOTICS REDUCE INCIDENCE AND DURATION OF RESPIRATORY
TRACT INFECTION SYMPTOMS IN 3- TO 5-YEAR-OLD CHILDREN
Arthur Ouwehand, Greg Leyer and Didier Carcano
Pediarics 2008:121:5115
DOL: 10.1542/peds.2007-202211]

The online version of this article, along with updated mformation and services, is
located on the World Wide Web at:
hitp:/www. pediamics.org
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Probiotic Effects on Cold and Influenza-Like Symptom
Incidence and Duration in Children

probiotics have Been tested for buman heakh benefits in 2 variey
of diseass concitions. bet much less is known regarding
benefis in heaithy

e
Q 'WHAT'S KMOWN OM THIS SWBJECT: Selected strains of

supparting the use of the probictics tested far prophylacs
agsinat cold and influenze ke symptzms and compares the
\ eficacy of 1-strain and 2 strein preparations

0 'WHAT THIS STUDY ADDS: This study adds information

OBJECTIVE: Prabiotic consumption effects on colt and influenza-liks
symygtom incicence and duration were evaluated in heaithy children
curing tne winter sezson

METHORS: In this couble-dling, placabo-controlied study. 326 eliginle
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N = 104}, [ Octobasilus ooidopiius NCEM (¥ = 1100, or [ aodaphius
NCFM in comination w ith Sifdohacterium animais subsp fochis 2107
N = 112). Chilbren were treated twice osily for & months.

RESULTS: Relative to the placebn group, single and combingtion pro-
biotics reduced fever incidence by 53.0% (P — 0085) and 72.7% (P —
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Leyer GJ, Li S, ME, Reifer C, Ouwehand AC. 2009. Probiotic effects on cold and influenza-like symptom incidence and
duration in children. Pediatrics 124:e172-e179.
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TABLE5 Symptom Duration According to Study Group During 6-Month Follow-up Period

symptom Duration

Placebo Lactobacillus [ acidophilus/
acidophilus Bifidobacterium
lactis

N 104 110 112
Mean = 5D, d BoE£ 73 4047 3437
Reduction vs placebo, % NA 318 477
25th percentile, d 1 1 1
o(th percentile, d 4 3 2
7ath percentile, d 10 6 2

S IEARMRER: REGHANAN, RAZERILELRE. ZHE B ER
BFFEERT(E), ¥WEE D TRERFIH, P<0.05,
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* Gwaltney, J.M.Jr. 2000. The Common Cold. In Principles and Practices of Infectious Diseases, 5th ed. G.L. Mandell, J.E. Bennett, and R. Dolin, editors.
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Howaru protect

The ABC News program Good Morning America (GMA), has highlighted the
health benefits of Danisco’'s HOWARU Protect probiotic
formulation. GMA'’s health segment was timed to match the publication in
Pediatric of Danisco’s clinical study results. Entitled “Probiotic Effects on
Cold and Influenza-Like Symptom Incidence and Duration in Children” the
benefits of HOWARU® Protect were clinically shown to maintain immune
health in children.

http://abcnews.go.com/video/playerindex?id=8181505 “FH & 5% Hi i ik«
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Schrezenmeir J, Heller K, McCue M, Llamas C, Lam W, Burow H, Kindling-Rohracker M, Fischer W, Sengespeik HC, Comer GM, Alarcon P.
2004. Benefits of oral supplementation with and without synbiotics in young children with acute bacterial infections. Clin Ped. 43: 239-249. 49
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Figure 1. Energy intake (food + formula): change from baseline. Bars represent mean %o
change in energy intake from baseline. PS = Nutritional supplement with synbiotics; P =
MNutritional supplement without synbiotics; D = Fruit-flavored drink.”PS is significantly
greater than P (p = 0.049) and D (p = 0.023).

“» Day 3, PS¢.HJLEMREEBNEE S TPAMLEFE, AEEREMHE
&, P<0.05,
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Increase in weight for age (%)

P

Figure 2. Increases in weight for age with formula intake at end of antibiotic therapy. Bars
represent increases in weight for age (%). PS = Nutritional supplement with synbiotics; P
= Nutritional supplement without synbiotics; D = Fruit-flavored drink. *PS is significantly
(p = 0.01) greater than D.

5 MEMERRITHHE, ERTERENEILEEEZNARESEfTaMEL,
PSLARIAEIEKERZE, EE5 TPESZEEFIE, P=0.01.
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Lactobacillus Bifidobacter

'mPSOP @mD| EPSOP @D

rin Ladoebaclins count

(from baseline concentraions)
rin Bifidebader count
(from baseline concentradons)
=
in

End of antibiotic 14 days post End of antibiutic 14 days post
therapy antibiotic therapy therapy antibiotic therapy

Figure 7. Effects of nutritional supplements with or without synbiotics on Lactobacillus
and Bifidobacter stool content.

S BEWEVENERETR: MERETE, LBAERSNEIAENNES
“‘Fﬁﬁ*ﬁtt, B EPEK;
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E%IE%%, P<0. 05;
> MERGERCGERT A, FEARILEEE, AESKERBESEE, MWEERD
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Clinical Mechanisms in Allergic Disease| jo.mal conpiaton £ 2008 Diaciwet Pubtshing Lid
- B | a Ct|sgﬂ ‘N :3 5 H N 0 19 Does: 9 * 109CF U/d Supplementation with Lactobacillus rhamnosus or Bifidobacterium lactis
probiotics in pregnancy increases cord blood interferon-y and breast milk
transforming growth factor-p and immunoglobin A detection
ﬁ_,j\-};llj—\ﬂ n 36 SLPfrsmtl I(.Wn:lwns L Westeott® Wlug H. Currie®, P. N. Black’, TVSIm\q E. A. Mitchel”, P. Fitzhamris|, R. Siebers’,

L W', J. Crane’ and the Probietic Study Group

2 FIETR BB BSPTEIT G RBSIE
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Prescott SL, Wickens K, Westcott L, Jung W,Currie H, Black PN, Stanley TV, Mitchell EA, Fitzharris P, Siebers R, Wu L, Crane J; Probiotic Study
Group.2008. Supplementation with Lactobacillus rhamnosus or Bifidobacterium lactis probiotics in pregnancy increases cord blood interferon-c and 53
breast milk transforming growth factor-b and immunoglobin A detection. Clin Exp Allergy. 38: 1606-14.
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TABLE 2. Change in SCORAD index between baseline and after intervention (N

= 50, mean + SD). ** Significantdifference between baseline and after intervention
in the Bi-07group in post hoc analysis

GROUP BASELINE | AFTER DIFFERENCE|P
+SD INTERVENTION
+SD
Bi-07 (N=17) 1225+ 11.0]15.8 + 8.9 -0.7 0.009**
NCFM (N =17)120.6 4+ 13.1{17.6 + 10.5 -3.0 (.22
Placebo (N = 16)}20.2 + 8.3 | 14.7 + 9.7 -5.5 0.09

5 ZBi-07FFifE, IR RILE B EBISCORADIEREIRIR], MEEAZEEE
2, P<0.05.

> NCFMAE R EFIH, Tt S 54 R ESCORADIEE TR, HMENMEFZITFER.
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Ouwehand AC, Nermes M, Collado MC, Rautonen N, Salminen S, Isolauri E. Specific probiotics alleviate allergic rhinitis during the birch
pollen season. World J Gastroenterol. 2009 15: 3261-3268.
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| - Birch pollen

March April May June

—&— Respiratory difficulty
L —Jl- Nasal obstruction

—ai— Fye symptoms
= —&— Coughing

—%— Runny nose
» — Skin symptoms ¥ bt Sk - . e
i > EHERTEMET, A S5SAESUERS
_ %, RERMHBERTANR.

BER

- 4-5818], ILEEEEHRRE Table 2 Number of subjects with nasal eosinophilia 7 (%)

BRI AR S AT B = 1T

m, £a4%ETmE, g8 Month Placebo Probiotic
MZ B RERR MR AL = 53X March 14 (63.6) 17 (70.8)
HRZAELE, MEEEEME Ape Sy 19 (35.0) 12 (57.1)
2 p<o. 05 June 12 (60.0) 12 (60.0)
1 . o

‘P = 0.013 compared to placebo group.
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Table 4 Fecal immune markers; before, during and after the birch pollen season

Visit 1 (March) Visit 2 (April/May) Visit 3 (June)
Placebo Probiotic Placebo Probiotic Placebo Probiotic
Fecal IgA (ug/g) 157.0 (105.0-278.8) 157.0 (114.0-371.0)  233.0(136.0-2888)" 155.0 (44.5-336.5)" 203.0 (99.0-388.0)" 135.0 (63.4-325.3)"

Fecal calprotectin (ug/g) ~ 216(95-586)  143(107-301)  211(126467)  162(131318)  221(109532) 155 (12.0-3L5)

‘Significantly different between groups; P < 0.05. Data are expressed as median (interquartile range).

FEMHEMET, BENRFEERNERER: REFHEIAKIEEES: MatEN
THARE | cARNE S, HiIARESZREFIANE, mEFEZMEES, P<0.05.

PILEEBESIVERBINE, KIgABYIEMRENRAR T . 43 ERCE I E Y% B (NCFM+Bi-04) BY
T, AIHDH R S8 5 AR [E Th2BY %95 & B R4E TS
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Table 5 Alteration of the fecal microbiota composition during the birch pollen season

March April/May June
Placebo Probiotic Placebo Probiotic Placebo Probiotic
Eubacterium® 27x10°(03x10) 25x10°(04x10° 1.8x10°(L.0=109 1.6x10°(0.2x10°7 2.00x10°(0.2x10° 1.9x=10°(0.3 x 10%)
Bifidobacterium® 50x10°(5.0x10° 35x10°(33x10% 21x10°(04x10°)° 1.6x10°(0.3x10%" 250 x10° (0.4 x10% 2.0 x 10° (0.2 x 10
Bacteroides™ 19x10°(35%10°) 54x10°(32x10° 23x10°(04x10° 1.7x10°(03x10°" 130x10°(02x10% 1.5x10°(04 x 107)
Clostridium’ 14x10°(L0x109) 15x10°(03x10%) 0.7x10°(02x10° 0.8x10°(0.2x10%" 1.30x10°(0.3 x 109" 1.6 x 10° (0.2 x 107’
Akkermansia® 13x10°(02%10% 13x10°(02x10% 1.2x10°(0.2%10° 1.1x10°(0.1x10%) 0.90x10°(02x10% 1.1x10°(0.2x 109
B. lachs® 26x10°(1.7x10) 15x10"(L3x10) 01x107(0.1%10) 11.2x10"(42x10)" 0.01 x 107 (0.05 x 107) 2.6 x 10" (1.0 x 10")*
L. acidophilus NCFM® 1.0 x 10° (0.8 %109  0.7x10°(0.5%10° 0.2 x10°(0.1 % 107" 35%10°(1.3 x 10°f 0.02x10°(0.1 % 10°) 4.2 % 10° (2.4 x 10°Y’

‘Significantly different from previous time point; P < 0.01. *Significantly different from previous time point; P < 0.05. *Significantly different from placebo; P <
0.01. *Determined by fluorescent in situ hybridization (FISH). “Determined by quantitative real-time PCR. Data are expressed as mean (SE), microbes/ g feces.

S EMEREMIESEST, ILES
K EHEZED

-> 4_6ﬁ |\Ej ’

ERIEE,

B4 254 H (NCFM+B i -04) By F7,
5x8¢HMLL, MERAREMZESR, P<0.05.
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Fisberg M, Maulén-Radovan IE, Tormo R, Carrascoso MT, Giner CP, Martin FA, et al. 2002.Effect of oral nutritional supplementation with
or without synbiotics and sickness and catch-up growth in preschool children. Int Pediatr. 17: 216-222.
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Fig. 1 - Mean (SEM) numbsr of sick days in the sxpermental
(writh synbiotice) group {(open bars) and conmtrol withowt
eynbictics) group {(solid bars]). "Significantly lower im the
exparimential group (p<=0.05).
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Fig. 2 - Summary of sick days per maonth in the sxparimeantal
(writhh synbiotics) group (—#—} and the control (withowt
seymibiotics} group (—B—)}. For both groups, trend related to
basaline, p<=0.01.

5 R ERKP: KIGHEP3-55 BYK
KREJLEFHERIIREAN14. 2K,
EERTFXEBLE20. 1k, WAEALIES
BEMESR, P<O0.05;

< RAFEILESHABRRBLEERER,
MERIEWR, HNERERES,
P<0. 01;
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Fig. 3 - Mean (SEM) normalized percentiles for weight-for-height
in the experimental (with synbiotics) group (—+4—) and the control
(without synbiotics) group (—M—). For both groups, trend
related to baseline, p<0.001.
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Oral Supplementation with or without Synbiotics

Table 4 - Shift Table from Baseline to the End of Study in Weight for Height in Percentile

End of Study
Baseline Below -2 SD -250- -158D -1 5D - median Above median Total
Below -2 SD 13 37 B 1 57
-250--18D 10 138 121 12 281
-1 8D - median 0 4 9 6 19
Above median 0 0 0 1
Total 23 180 136 19 358

SR E, MEJLENARENREEIEM, S5ilEarHEEE, KAERX (KE/F5)
T BER;
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Complete genome sequence of the problotic lactic
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Nutrition Business Journal

2010 Scientific Achievement Awards - US
journal

Danisco receives award for innovation on
HOWARU® probiotics

NEJ 2010 Industry Awards & Exacutive Review

2010 Seientific Achievement Awards

Danlsco: Excellence In Problotics

Its irgredherts can be Bund in overy
ssoond ko cream and chesss product,
avary third box of dstargsnt, and avery
Boaarth Joaf of bread preduced globally
It amploys 2,800 peopk 1 40 ecuntras,
boasts more than 10000 customars
workdwide, and brings in roughly £8 bil-
lico anrually. Tt, in the wodd of pro-
bictics, mgrediant supphber Danisco is
bandly a housshold woed

“Darisos has besn o quist giant,” notas
Arthony Almadas of IAGINutntion, "It
bas oos of the most researebed probi-
obic straws 1 the wodd, and has really
rased the bar whon it comes o selanifi-
eally sssossg what probictios mnde in
burmans.

That might scon dhange as the 2opear-
cld, Denmmark-basod company rolls out o
heat of new condition-spacific probiotic
strums and blends in its branded HOR
ART lina, and furthar extands its reach
ints supplkments and Ameticoal foods
with additional strams and rmovative
stabilmation tachnelogias.

All of this stams from 2 Jong-standing
eommitment t= sohd ressarch, both by
Carasco and by its recent aoquisitions,
aceordng to Scott Bush, vice president
of markating for Damisen’s Hoalth and
Nistrtion Divasion. “We are now seo-
ing the results of cur derdsion to spend
hisarvily onclirdenl work,” says Bush, not-
ing that whilks probictics remam a small
pertimn of Dansca’s avarall sales, that's
peisad to change. “Probictics 5 me of
tho fastost growing busmasses within
Darasco. [t very mportant strategically
aswe strve to bacomae o bigger plagsr in
hiealth and nutrition. ™

Ercwn best a5 a supplior of enzymas,

With the acqusibion came stalf, inelud
g Bush, wih throe decades of axpar-
tiso m the fidkd of probioties, and sxdu-
sive ta Lb

NCEM, ona cf the most studied probd-
oties strairs m the workd. Danisco got

‘ta work, using a novel spproach to re-
that

“Thara was a ona-strain-doas-it-all men-
talify out thera for a loog time,” says
Bush. “Tarases was the first coompamy to
embracs & conditien-specific appreach
to prolote health bemefis.” Sewven
ysars lwter, Dardsco has sporsored 1B
Turmnan chrocal studies and eollabarated
m Bouar more, testing speeifie strams for

t Bush, Dani

everything from gt bealth, to cold and
fu praventien, to allrgy rahsk, to gum
‘haalth. Armed with sahd rosearch, tha
carnpary s now takang new branded
formulas to market, and emphasizing
mnas that bave yet to reacaive the aktan-
‘tion they daserva.

In July, 5008, & study of 528 children
publzhed o tha prostigious joumal Po-
dizrios showsd that kids taking Dari -
eo's HORARL Prokect probiotic formukh.

in ts HOWARL' Bifido and HOWARLD
Ffvammosus branded mgredients—from
tha New Zealand Dairy Board. Thres
yours laker, Dargses padd $450 mmlben to
soquirs Rhedin Food Ingrodisnts—
loading peohictes produear

ur scheal dags, and teok fewar antibiot -
ies. Shortly thereaftor, Daniseo made
tha formub commarcally awilblk. Ik
IS (oW POSSENTE N CTOMLnS- SUppOTt Sup-
plements on the shalf m New Zaaland,
Justralis and Maloysie, ard company
offizinls axpact to s produsts contamn-
ing HOWARL' Protect on U5, shelves .
a011.

Anather 3008 study, published m the
Jowrmal of Modical Miorobdslogy
fourd that, when patients subferng from
@t stross—ofton from. antibiotc uso—
took Darscn's HOWARTT Reslore Bor-
rrula (2 differsmt blend of lactohacillios
and bifdohacternm straims]), beneficial
bactern Jevals were quickly restared to
pra-strass lovels.

In addikion to tts pre-formulated, ready-
to-markst FOWARD line, Dargsco alsa
producos an oldor, markedly Jess-byped
FlemFIT line of custom prohicoos,
mimed ot mamufacturers “lecking to da-
valop their own uroque formulation,”
says Bush. To dats, it makes up the balk
«of the 2cmpany’s probiotic salas.

Spectfic strurs amde, Danico has
mowed the ield of protioties formand n

groan,” he says.

Armed with an exchasive bosnse Brom
the Wisconsin Alumni  Hesearch
Foundation, Daniseo developed stabi-
Temg tectmology that allows manuafye-
turers to cTeats probiotie produsts that
ean. reman unrafrigeratad oo the shelf
ard stay frash for as Jong s 18 months.
study is great,” says
Buzsh, “but ' ypou doo't have streins that
you ean doliver in stablo format to tha
aocEumar, it dossn’t matter 3 whola lot.
As probictics start to move mba Bood,
drug and mass, refrigeraticn is mora of
an ssun. To really markst qualiy probi-
oties that mest. lahol chim at tha ond of
shalf lifa, you need to be room-tamper-
ature stable.”

Batwsan ks FloroFit lne, s FORARL
bre, and &= stabileation twchniques,
Darasco teaches 2 clear majorty of pro-

pava the way for more targeted apphoa-
ticns,” says Bush, ||
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