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FACULTATEA DE INGINERIE ALIMENTARA

» Anul infiintarii - 2002 pe structura Colegiului Universitar Tehnic
cu profil alimentar (din 1977)

» Organizare - Departamentul pentru Siguranta Productiei
Alimentare, a Mediului si Sanatatii Populatiei, departament ce
cuprinde 29 de cadre didactice si de cercetare titulare.

» Activitatea de cercetare stiintifica — directii: biotehnologii
alimentare, biosenzori, biocarburanti, ecologie, protectia mediului,
agroturism si dezvoltare rurala, noli materiale metalice si
nemetalice pentru industria alimentara, conceptia si realizarea de
nol mijloace moderne de analiza instrumentala (www.fia.usv.ro



http://www.fia.usv.ro/
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Teme de cercetare

“Unui lucru fdrd cale, cale dind, multe lucruri fard cale
vor urma!” — D. Cantemir

“* Diversificarea gamei sortimentale si Tmbunatatirea calitatii a unor produse lactate
fermentate

“* Implementarea la nivel industrial a unor solutii inovative de marire a termenului de
valabilitate al produselor din pastrav

“ Alimente functionale obtinute prin valorificarea zerului
“* Materii prime neconventionale pentru industria berii
* Valorificarea borhotului de malt din productia de whisky si bere

“* Obtinerea unor sortimente de inghetata pentru utilizare nutritionala particulara

Dabija Adriana



# Piata mondiala a berii — extrem de competitiva.

# Romania ocupa locul sase in Europa la consumul de bere, cu 90
de litri pe an pe cap de locuitor, peste media europeana de 70 de
litri. In anul 2021 Roméania a ocupat locul 8 la productia de bere in
Uniunea Europeana, cu 16.6 mil. de hectolitri.

# Numarul micilor producatori de bere a crescut, romanii fiind din ce
in ce mai interesati de berea de calitate si de variantele alternative
productiei de masa (http://www.berariiromaniei.ro/ ).
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Factorii ce au condus la diversificarea materiilor prime pentru obtinerea berii

politici
guvernamentale
de inlocuire a
importurilor gi de
sprijinire a

fermierilor locali
cererea

o consumatorilor
pentru experiente costul redus de
unice, produse fabricatie al

autentice, calitate produsului finit

inalta, gust Si aroma
distinctive

Factorii de
diversificare a
materiilor prime
utilizate la obtinerea
berii

renasterea berii dezvoltarea
artizanale berii fara
gluten
cererea
conditii locale (interesul)
nefavorabile pentru pentru berea
cultivarea orzului sau a functionala

graului

Sursa: Dabija et al. (2021). Maize and sorghum as raw materials for brewing, a
review. Applied Sciences, 11(7), 3139.




Tipuri de bere dupa diferite criterii de clasificare

Bere conventionala: malturi pe baza
de orz sau grau, hamei, drojdie, apa

‘ J | N Bere blonda (pale yellow)

Du
TIPURI DE '{mlo',”,,; D i e A

e “quay”

Bere neconventionala: cereale
alternative, fie ca malt, fie ca cereale
nemaltificate plus enzime comerciale
si multi aditivi si potentiatori de
arome (ierburi, fructe, condimente)

Bere lager: fermentatie inferioara cu tulpina
Saccharomyces pastorianus

Dupi tipul

tratamentul

Beri nepasteurizate \ de drojdie Bere ale: fermentatie .s1.1perioari cu tulpina
termic Saccharomyces cerevisiae
Beri pasteurizate
Bere lambic: fermentatie spontana cu
Beri superfiltrate: sterilizate la rece microflori spontani
- bere cu continut scazut de alcool sau fira alcool - bere acida
- bere cu continut scizut de carbohidrati - bere probiotica
- bere fara gluten - bere imbogatita
- bere traditionald obtinuta in berarii ,mici”, - bere organica, obtinuta doar din
windependente” sau ,traditionale” ingrediente organice, fara OMG

Sursa: Dabija et al. (2022). Buckwheat and Amaranth as Raw Materials for Brewing,
a Review. Plants, 11(6), 756.




De ce bere fara gluten?

# Berea traditionala se obtine avand ca materie prima de baza maltul de orz
sau maltul de grau, iar, potrivit reglementarilor in vigoare, proteinele din aceste
doua cereale, alaturi de cele din ovaz si secara, sunt considerate proteine
generatoare de gluten.

# Un produs este considerat fara gluten daca continutul de Gl este <20 ppm.
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4 \Y \ aingredientelor
4 ¥ \l care provoaci
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De ce bere fara gluten?

¥ Ingestia de gluten poate declansa o serie de afectiuni; acestea sunt
desemnate prin termenul mai larg ,,tulburari legate de gluten”:

# afectiuni cu patogeneza autoimuna, inclusiv boala celiaca (CD);
¥ tulburari caracterizate prin mecanisme alergice, care includ alergia la
grau (WA);

# sensibilitatea non-celiaca la gluten (NCGS), ale carei cauze nu sunt
nici autoimune, nici alergice.
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# Boala celiaca - boala autoimuna a aparatului digestiv, ce implica intestinul
subtire, aceasta nu este contagioasa, dar este ereditara si consta in intoleranta
la gluten. Se considera ca este afectata 1+2% din populatie.

# Singurul tratament pentru persoanele cu boala celiaca este abstinenta pe
toata durata vietii de la produsele care contin gluten (mai putin de 10 mg / zi).




De ce bere fara gluten?

# Tratamentul pentru boala celiaca - dieta stricta fara gluten (GFD)!

#* DAR...

# Aplicarea GFD 1n absenta completa a simptomelor poate duce la
deficiente nutritive, pe termen lung, cu lipsa supravegherii nutritionale
poate chiar provoca dezvoltarea obezitatii, a rezistentei |a insulina si a

sindromului metabolic.

# O dieta GFD poate provoca un risc mai mare de expunere la anumite
toxine (cum ar fi micotoxine, metale grele si pesticide) In comparatie cu

o dieta care contine gluten.

# Eliminarea glutenului - provocare
tehnologica:

# reducerea la minimum a cantitatii
de gluten;

# obtinerea de produse
gluten cu compromisuri minime
privind calitatea.

fara [ oo



Metode de obtinere a berii aglutenice

Cereale:
Orez, Porumb
Mei, Sorg, Teff

Orz fara hordeina

Precipitarea proteinelor:

- Taninuri
- Silicagel
- PVPP

Pseudocereale:

Quinoa, Hrisca, Amarant
Alte materii prime: melasa,
topinambur, miere, etc.

Tratament enzimatic:

Prolil-endoproteinaza

Glucide fermentescibile
Extract de drojdie
(sursa de aminoacizi)

Proteine non-cerealiere

Sursa: Habschied et al. (2020). Functional beer-A review on possibilities. Beverages, 6(3) 51




# 85-90% din berea fabricata la nivel mondial este in prezent produsa

din alte materii prime, altele decat cele conventionale: malt de orz sau
malt de grau.

% In Europa - 10+30% din malt este inlocuit cu cereale nemaltificate
sau alte ingrediente, in Statele Unite si Australia 40-50% sau chiar
mai mult, in timp ce in Africa cifra se situeaza intre 50-75% din cauza
conditiilor climatice nefavorabile culturilor de orz.

# Inlocuitori ai maltului din orz sau grau:

% cerealele:

# sorgul (Africa)

# orezul (Asia)

# porumbul (America si Europa)
# pseudocerealele:

#hrigca

#amarantul

#quinoa

Sursa: Yang & Gao (2022). Progress of the use of alternatives to malt in the production
of gluten-free beer. Critical Reviews in Food Science and Nutrition, 62(10), 2820-2835




TIP BERE Bibliografie selectiva

Bere din sorg (40%) §i ovViz (40%) Schnitzenbaumer, B. & Arendt, E., 2014, J. Inst. Brew., 120: 315-330

Bere din orez si/sau malt din orez Ceppi & Brenna, J. Inst. Brew., 2017, 116(3), 275-279
0 ’ ’ Hager et al., 2014, Trends in Food Science & Technology, 36, 44-54
(100 /0) Mayer et al., 2016, LWT - Food Science and Technology, 67 67-73

Flores & Serna-Saldivar, 2016, Food Eng Rev, 8:468—482
Ceccaroni et al., 2019, LWT - Food Science and Technology, 99, 299—305

Bere dm hrisca si/sau malt din Dezelak, et al., 2019, J. Inst. Brew. 121: 370-386
.o > ’ ’ Phiarais et al., 2016, J. Inst. Brew., 112(4), 324—-332
hl'l§ca (100%) Fan Zhu, 2016, Trends in Food Science & Technology 49: 121-135
Flores & Serna-Saldivar, 2016, Food Eng Rev, 8:468—482
Bere din mei si/sau malt din mei Zarnkow et al., 2017, J. Inst. Brew., 116(2), 141-150
’ ’ Flores & Serna-Saldivar, 2016, Food Eng Rev, 8:468—482
(100%) Owheruo et al., 2018, Food Sci Nutr.,7:476—48

Bere din oviz si/sau malt din oviz Klose et al., 2011, J. Inst. Brew. 117(3), 411-421
’ ’ Hager et al., 2014, Trends in Food Science & Technology, 36, 44-54
(100%)

Bere dm quinoa (100%) Dezelak, et al., 2020, J. Inst. Brew. 121: 370—386

Bere din sora si si/sau malt din sor Lyumugabe et al., 2016, Biotechnol. Agron. Soc. Environ., 16(4), 509-530
gsts ’ g Flores & Serna-Saldivar, 2016, Food Eng Rev, 8:468—482

(100%) Adiamo, et al, 2017, Journal of Culinary Science & Technology,
https://doi.org/10.1080/15428052.2017.1388896
Bere din sorg (25%) hrisca (25%) Hager et al., 2014, Trends in Food Science & Technology, 36, 44-54
' S ]

) . De Meo, et al., 2011, J. Inst. Brew., 117(4), 541-546
quinoa (25%) si amarant (25%)

Bere din teff (100%) ngremariam, et al., 2014, J Food Sci Te_chnol, 51(11):2881-2895
Di Ghionno, et.al., 2017, LWT - Food Science and Technology, 84 746-752
Fan Zhu, 2018, Food Chemistry, 239: 402—-415

Bere din porumb si si/sau malt din Hager et al., 2014, Trends in Food Science & Technology, 36, 44-54
P > > Flores & Serna-Saldivar, 2016, Food Eng Rev, 8:468—482
norumb (100%)



https://doi.org/10.1080/15428052.2017.1388896

Sortimente de bere la care se utilizeazi porumbul ca materie prima

2-3 mle

TIFBEEE Materii i Caracteristcei iy s .
(TARA) prime Proces tehnologic produs finit Bibliocg rafie
aromma de ficte
Ponmnhb Mlaloficare, fermmnentate, rmiro=sur de F.omero-Dvedina
Sendecho albastra. chili | micinare, legumme fierte, tortillas, ef ad., 2020
(Delemicy Guajillo, plAmadire, fierbere, paine, fiicte nscate =i chili Bemal-Gil er b,
pulque fermmentare uscate culoare chihlivmbhar- | 2020
IO SLI-CLIp Il
Mlaltificare,
Chicha de jora nmrcu}:;:t_;: Herb bautura efervescenta clara, Williarns ef ol
(Argentina, Fuador, Ponmrib ? = IZI STE galbue, ouim corprnit 2019
Pen) f:mi‘;: chca. alcoolic scazut (1-3%4) Bassi ef al., 2020
alcoolica’
opacia, de culoare roz,
. Fama de - bogati in vitamme B, cuo Adekowa ef i,
TImgormbothi b mak Plarmadire, fierbere, arotrnd distinictd . acidi =i o 2018
(Africa de Sud) E: sors ; - femmnentare, filtrare consistertd cremnoasd, Hlangwar ar .,
pernoadi de walabilitate de 2020

MlEcinare, Lichid opac, consistenta
Sezotho Fornumb, sorg | plAmidire, subtire, gust acra distinct, Cason &f of , 2020
(Lesatha) =l /san fAma fermmnentanie lacticd, contimit de aleool 3-53% (3 Gadaga af b,
de grau ricire, fermentatie ), bogatd in vitanmne dim | 2021
alcoolicd sapul B,
lhichid opac maronit-ro=
hlaloficare, care cormne solide
Chibulan Ponmrb, mdcinare, bra=saj, suspendate si dizolvate | e
Zirmbabwe Tanzania, | sorg,. rmak de acidifiere, 3.6% %), CL1 LI Dlaw stal..
g L & TO1E
Farnbia , Gharna, sorg, mak de femmnentatie lactica, contimit de alcool de 3- ‘I::.-:u p—
3 . o : i - nfo ef af., 2021
Migeria) OrE femmentarie S, mpHde3-4 =1
alcoolica mivehiri de acid lactic de
ccalds g/ 1L
Fonmmnb, or=, | . - -
=rau Malaficare. pH 3 .57—1.67 . Fertie ef ai., 2020
Tella rmdcinare, brasaj, Alcohol conterst {3 w)
. Rivymerus . —a o Amndualen S
(Etiopia’) I femmnentatie 304375 CO, comterdt (%) Gessesse. 20721
BTIOIGES L alcoolicd 0.24-0.034 P
I'-.-I;_;u:]_].tmﬁre: bras3. Chawes-Tope=z af
Sekete Pornomb ?El Etl.;ﬁz:i lactics Culoare maro-mchis ad., 2020
MNigeria errinat smneniane == continit de aleool de 1-3%% | Adesulu-TDalnms=i
g B
fermmnentanie ‘
I efal., 2020
alcoolica

Sursa: Dabija et al. (2021). Maize and sorghum as raw materials for brewing, a

review. Applied Sciences, 11(7), 3139.




Sortimente de bere la care se utilizeaza sorgul ca materie prima

Tip bere Materia Proces Caracteristici o
P i . , Bibliografie
(Tara) prima tehnologic produs finit
Maluficare
(frmmiere, .
Bumiktu / Ctika Eenminare), E?ﬁ:ﬁ%g;ﬁfe Abah gf af., 2020
{Migeria, MNiger Sorg midcinare. : : Adazule Dabunsi
: : e ] contrt de aleool cca. 4%
Ghana) plimaidire, fierbere o af ai., 2020
femmtan; | (v, gustacm, pH=33-35
matirare
Maltificare, zﬂgfﬂdﬂﬁ:}mﬂm
Pita midcinare, - ek e i
{(Ghana, Togo, Sor plamadire, fierbere, Gus;:jﬁ -:almctilr;si;gc% :'.m{:llj
Migeria)) B fermentarie lactica, E‘?I.}::} & alconl 2~ thﬂ?:t;ﬂl et al
femtgpe &
alcoolica Eamwuen, 2020
azguer-Acanjo
Td].'a.p 1 fonmentatie lacticd er @i, 2012
ale = e - | Bere fird aleool, tulbure, b Guessan of al
{(Coasta de Fildes, Sorg fenmentatie + a hilitate 3 = 016
Togo, Benin) alcoolica srmendevd ® | Basieleral 201
e i,
Tano ef ai., 2020
Mlaltificare, Lichid tulbure, gﬂhii;m““ al
micinare, Cortirnat de aleool 3-4% Fogemon, CM
Bantn Sor plamadire, fierbere, | (v/%), gustacm, culoars 018 ’
(Africa de Sud) = fermentatie lacticd, | maronin-roz, Aruna & Visarada
fenmentatie bogatd in vitarmine din e
alcoolicd grupul B gm s er al
Maltficare,
mAcinare, PHEIEI f Eﬂ;j‘: jﬂ 1o
Dolo plimadire, fierbere | Lichid tulbure, Contimat de 2017 h
{Butkina Faso, Sorgrosu fenmentatie lacticd, | aleool 1-53%6 (v, gust dulee | Mlogmenga o al,
Benin, REwanda) filtrare, fierbere, —acrizor, arormd de fiucte 2018
femmentatie Diizharoon er al.,
. 2021
aleoolicd
Moo er @i, 2003
Lichid tulbure, culoare b,mw wa af i,
Malrificare, maro-roz, gust acna, fractat, | 2005
Bili bili Sor plimidire, fierbere, | Contimit de alcool 1-8% m‘@ e ai.
(Ciad) 5 acidifiere si v, o Kubo et al. 2014
fermentare gAracd in carbohidran si Embazhu er ai,
bogatd i proteine 2018
Maluificare uscare, | Berenepasteurizatid opaci,
Omalovi midcinare, acidifiers, | culoare rogie4naronie sau Embashn er ai,
i Sorg, mel plamadire, fierbere, | cram, pH=306-434, e
™ a) fermentatie contimt de aleool 0.1 8-
alcoolicd 4.03% (v'v)

5

Sursa: Dabija et al. (2021).
Maize and sorghum as raw
materials for brewing, a
review. Applied

Sciences, 11(7), 3139.




Sortimente de bere traditionala produse in Africa

S Sy
v Sudan
>/ Merissa (5.0)

g;.r;.k:ﬁ-?ss:.u Central Africa Republic

k-3, Bili-bili [3.9-4.7)
Cote d'lvoire — jll
Tchapaio [5.1-5.2) {

Rwanda

Ghana
Pito (2.0-3.9)

ikigoge/amarwa [2.2)

\ | ; ]
Togo Nigeria Cameroon KII 2 _/:1. .
Tchopalo (5.1-5.2) Pito (2.0-4.0) Amgba (2.8-4.0] .';\—u 5 ,Z'J { .-'} Tanzania
\ r Mtoma (5.5)
B " —_r —""-_-_.:l.l-r- | f
S Mamibia \ }_rf' .
Tchoukoutou (4.0) Omalowvu (0.2-4.5) | / Zimbabwe
Doro/Chibuky (4.0)
\ >\
=t South Africa

Kaffir/utshwala/Bantu (2.4-4.0)
Limgombothi |2-3.5]

Sursa: Sawadogo-Lingani et al. (2021). Sustainable production of African traditional beers with
focus on dolo, a West African sorghum-based alcoholic beverage. Frontiers in Sustainable Food
Systems, 5, 672410.



Studii publicate privind obtinerea maltului de hriscil

Materii prime

Proces tehnologic

Conclurii ztudia

Bibliografie

Inmuisra: 1570 dupa umatorul program: 3 himuisre umeda 3h
inmuisrs uscatd, 2 h imuisraumedi 1 b inmmisreuscati, 1 h

Propristati produs finit: Umiditate = 5 31%
pH=6.05; Extract=88.7% su.

I-him .nrgt;n;.c[?ﬂ imuisre umadi. 1 h mmuisre uscati Atsnuare aparasnti = 81 0% ?ﬂ:l :-fien etal,
provenisnm ol Crerminare:15°C timp de 4 zils Continut in azot aminic liber (FAN) = 23121 msL

Uscara: 5hla 40°C, 3 h1a30°C 5i 3k la 60°C. Azot total solubil (TS =1.300=3 mgL
Hriged din racolta anului | Inmuisrs: 3 himuisrs umadd 19 h mmuisrauseati, 4 h imuiars . . . e . . . ]
2018, dinnordul Chinei | umeds, 20 b inmuiers uscats; Germination: 16°C timp ded zile | D12l de hrised este o materie primé potengiald pentru industria beril Zhaoet al, 2020
Hrisca Tnmuisrs: 20°C timp de 20 b, urmatide 4 h inmuisrsuscats i 22 | ocrnderss hrigcdi ca materie primé pentru fabricarea berii va cregte
Provenient Boston b fmuisre umedi disponibilitatea ingradientalaor adesvate pantru utilizars in productia da Agu etal 2012

Seads

Garminare: 20, 23 5i 30°C timp da 4 515 =zile.

bera fird gluten, ficind-o potantial mai durabild, mai isfting 5i mai
disponibila ps scard lares.

Hrigcd din recolta anului
2003 ; provenianti

Inmuiere: 7 hpénd la 33%umiditate, 13 b panéls 40% umiditate 5i
20 hpani la 4 5% umiditate

Continutul optim de umiditate la sfargitul mmuierii pentr hrised este intre
35 51 40%, ceeace reprezintd 1m compromis intre obtinersa calititii dorite

Garkinaef al,

Europa d Est Germinara: 15°C/4 zile: Uscars: 45°C/5 h 51 50°C/12 b & maltului 5i minimizarea pisrdarilor de malt. ozt
Hriged din recolts anului | Inmuisre: 3 ciclurinmeds 5i 3 cicluriuscatd 1a 1070 cite 121 Timpul optim de germinare al hrizedi garminate la o temparatrd a aamlni | Wingaard er al,
2003 ; provenianti (rerminara: 1570 timp de 6 zil= da 1570 a5tz de patm san einei zila. In acest moment, boshals sunt 2006, Wingaard
Europa d= Est Uscare: 437C timp de 5hsi 30°C timpde 17 h suficient de modificate, dar mutrientii m au fost Incd spuizati. et al , 2007

5-a deseoperit ci malml 5imustul obtinute din hrised uscati la 40°C timp
Hriged Inmuiers12 L/10°C de 48 de ore cu conditii optimizate de inmuiers 5i germinars, prezinta Pliarai )
Provenienta Trouw B. (rerminare: 26 b13°C potentisl ca ingradient in fsbricarea berii fard gluten, odatd ce procedurils 002 as et i,
V. (Bottardam, Olanda) | Uscars: 48 h40°C de uscars 5i plamadire sunt optimizate pantru 8 asigura supravispirea

enzimalor.
Hrisch din racolta mului Inmuiara: 12k 1a 1 _’F 3-3 constatat ¢8 maltul da hriged uscat folosind KR3 are cal mai inalt nival
1003 provemimts (rarminars: 96 h 1la 1370 de activitats dz n-amilazi, f-amilazs totald siproteazd 5i de asemenza, a Phiarais ef al,
E ; Pde Bet Eilning: ER1- 48 h at40°C; KER2) - 5h at 40°C and 11 h at 30°¢ produs cels mai inalte niveluri de TSN 5i FAN atunci cand aste plimadit OO

uepa as =8 KR3-5hat40°C, 3hat 0°C and 3h at §0°C. optim.

Hriged din recolts anului | Inmuisre: 147 timp de 12 h in apd (contmwl) 5i solutie de NaOH Inmuierea in MaOH diluat (0.1, 0.2 51 0.3 %) imbunatitests calitatea
2013; proveniantd zona | (0.1,02, and 03% [wi*]) malmlui da hrised prin eregtersa TS, FAI 5i putersa diastaticd. Acaasti Jaukowic et al,
montans a (rerminara: 1370 timp da 5 zila matods aste propusd pentm reducersa contamingrii cu rmuesgsi in timpul 15
Muntensgrului da nord Useare: J1°Ctimp de 428 h maltificarii.
Hriged commna Inmuiers: 96 b pina la umiditate de 4 7% Pentru optimizarea conditiilor de malt a fost folositd metodologia de Arendt & Dral
decorticatd Grerminare: 120h 1a 19°C suprafatsi de rispuns (RSM). Bello, 2011
Hriged decorticats Inmuiara: 120 sacpa zigi 60 secla 1/2 de =i; Germinars: 197 timp | Conditiile optima de maltificars pantrn imbogitirza polifanolilor binactivi rahl er ol 2008

de § zile; Uscars: 0°C timp de 17 h, 1 hla 070 5i 5 h laf5°0

din hrisca decorticata

. . Inmuisrs: Bh 12 2070 Procasul de malt influant=azi compozitia compusilor fanolici 5i activitatea Terpine er al,
Hriscd cormni . ) . ) s - o L L : i i 3 ’
i Germinare: 36h 1a 207°C; Uscars: I2h 1a 6070 5i 18k 1a §0°C antioxidantd a hriscdi 016
Hrised organica Inmuiesra: 1lh la 3°C; Garminare: 40h /23°C; Useare: 10h / 4270 Continutul totsl d= folati din hriscd a ereseut semnificativ en 27% Motta er gl 2017

Sursa: Dabija et al. (2022).

Buckwheat and Amaranth as

Raw Materials for Brewing, a
Review. Plants, 11(6), 756
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Rezultatele analizei senzoriale a unor sortimente de bere fara gluten

Alternative materials

Malted or not Fermentation Sensory analysis of gluten-free beers Acceptance of products Reference
Rice Malted Bottom The foam stability was fairly good, Acceptable (Ceppi and
(Oryza sativa) the body was slightly thin, and the Brenna 2010a)

aroma was agreeable.

Malted Top The aroma was pear drop, fruity Acceptable (Ceccaroni et al. 2019a)
and solvent.

Malted Bottom The foam stability was fairly poor, Acceptable (Mayer et al. 2016)
the body was slightly thin, and the
aroma was rice flavor and similar to
that of a barley lager beer.

Maize Malted Bottom The foam stability was fairly good, and the Acceptable (Zweytick, Berghofer,
(Zea mays) aroma was similar to that of a barley and Gallagher 2009)

lager beer.

Sorghum Malted Bottom The foam stability was fairly good, and the Acceptable (Zweytick, Berghofer,
(Sorghum bicolor) taste and aroma was similar to that of and Gallagher 2009)

a barley lager beer,

Oats Malted Bottom The foam stability was poor, the aroma Acceptable (Klose et al. 2012b)
(Avena sativa) was strong strawberry, the taste was

bitter and astringent, and the aging
characteristics were good.

Teff Malted Top The foam stability was fairly good, the Acceptable (Di Ghionno, Sileoni,
(Eragrostis tef aroma was similar to that of a barley et al. 2017)

(Fucc) Trotter) lager beer, and the body was

slightly thin.

Mot Top The foam stability was poor, the aroma Acceptable (Di Ghionno, Sileoni,
was similar to that of a barley lager et al. 2017)
beer, and the body was slightly thin.

Buckwheat Malted Bottom The foam stability was poor, and the taste Acceptable (Zweytick, Berghofer,
(Fagopyrum was heavily bitter. and Gallagher 2009)
esculentum)

Malted Bottom The foam stability was poor, and the taste Acceptable (Dezelak et al. 2015)
was slightly bitter.

Malted Top The aroma and taste were similar to that Acceptable (Phiarais et al. 2010)
of a barley ale beer.

Amaranth Malted Bottom The foam stability was fairly poor, the Unacceptable (Zweytick, Berghofer,
(Amaranthus tricolor color was slightly turbid with a yellow and Gallagher 2009)
L) color, and the taste was bitter.

Quinoa Malted Bottom The foam stability was fairly good, the Acceptable (Zweytick, Berghofer,
(Chenopodium color was slightly turbid with yellow and Gallagher 2009)
qguinoa) color, and the taste was acceptable.

Malted Bottom The foam was gray, the body was dark, Unacceptable (Dezelak et al. 2015)

the aroma was nutty, and the taste

Sursa: Yang & Gao (2022). Progress of the use of alternatives to malt in the production
of gluten-free beer. Critical Reviews in Food Science and Nutrition, 62(10), 2820-2835




Utilizarea hriscai si a maltului de hrisca la fabricarea berii

Obiectiv — utilizarea maltului de hrisca si a hriscai la fabricarea berii,
rezultatele obtinute filnd comparate cu berea obtinuta din 100% malt de orz

# Materiale:
# orz din recolta anului 2020
# hrisca din recolta anului 2020 3
# malt de hrisca (Pennsylvania Craft Malt
# malt de orz tip Pilsner (Osivo, Slovacia)
# hamel tip Amarillo@Brand, SUA recolta 2019
# drojdie de bere Fermentis tip 74/30
# Termamyl Classic preparat enzimatic (Novozyme, Danemarca)

Sursa: Ciocan, M. E., Salamon, R. V., Ambrus, A., Codind, G. G., Chetrariu, A., &
Dabija, A. (2023). Use of Unmalted and Malted Buckwheat in Brewing. Applied
Sciences, 13(4), 2199.
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Utilizarea hriscai si a maltului de hrisca la fabricarea berii

Brasaj experimental cu malt de hrisca si hrisca

Variante retete de brasaj utilizate in experimentari -1

Ingredient Varianta reteta de brasaj
1 2 R) 4 5 0 7 8
Malt de hrigea, % 90 90 80 80 80 70 70 100
Hrisca, % 10 10 20 20 20 30 30 0
Preparat enzimatic
Telfnamyl classic, % 2 3 3 4 > 4 > 2
Parametrii fizico-chimici ai mustului de bere - |
Caracteristica Varianta reteta de brasaj
1 2 3 4 5 6 7 8
Durata de zaharificare, minute 5 5 5 5 5 5 5 10
Durata de filtrare, minute 20 20 20 20 20 20 20 30
Extract primitiv, °P 7.4 7.5 7,5 7,6 7,6 7,5 7.6 7.4
Randament in extract, % s.u. 67,47 | 68,44 | 6747 | 69,44 | 69,44 | 68,44 | 69,44 | 6747
Culoare, unit. EBC 7,54 8,04 8,22 7,99 8,36 7,86 8,19 8,27
pH 6,07 6,1 6,12 6,11 6,12 6,15 6,16 6,12
Aspect must de malf limpede | limpede | limpede | limpede | limpede | limpede | limpede | slab opal




Utilizarea hriscai si a maltului de hrisca la fabricarea berii

Brasaj experimental cu malt de hrisca si hrisca

Variante retete de brasaj utilizate in experimentari -11

Ingredient Varianta de reteta de brasaj
M 1 2 3 4
Malt de orz,% 100 - - - -
Malt de hrisca, % - 70 60 50 -
Hrisca,% - 30 40 50 100
Tormamy classic. % 2 2 2 2 2
Parametrii fizico-chimici ai mustului de bere - 11
. . Varianta
Caracteristica M 1 > 3 4
Durata de zaharificare, minute 15 o 10 12 10
Durata de filtrare, minute 15-20 15 15 10 8
Extract primitiv, °P 9,1 7.4 7,4 7,3 7,1
Randament in extract, % s.u. 85,13 67,47 67,47 66,48 64,52
Culoare, unit. EBC 3,2 7,82 7,76 7,78 8,35
pH 6,1 6,16 6,16 6,16 6,21
Proteine totale, % s.u. 10,46 10,75 10,75 10,75 10,75
Azot solubil, mg/L 695,2 630,28 645,28 640.6 686,7
Cifra Kolbach 37,5 54,748 56,051 56,462 55,482
FAN, mg/100g 121,35 64,285 64,285 64,774 72,229
Grad aparent de fermentare,% 83,1 77,02 77,02 76,71 77,4




Utilizarea hriscai si a maltului de hrisca la fabricarea berii
Caracteristicile fizico-chimice ale berii — produs finit

Caracteristica Varianta
M 1 2 3 !
Extract real. % m/m 11,0504 | 8,98%0,05 8.92+0.04 10,65£0,05 | 9,52+0,09
Extract aparent, Y%om/m | 2284002 | 2.63+0,07 2.64+0.06 3.13+£0.06 2.87+0.07
Confinut in alcool, % v/v 4,59+0,06 | 3,32£0.09 3.29+0.05 3.97+0.04 3.49+0.08
Continut in alcool, %emm | 3 5840 05 2.6+0.08 2.57+0.05 3.1+0.04 2.73+0.08
Densitate, g/cn? 100840001 | 1.00841+003 | 1,00843+002 | 1.01036+002 | 1.00936=001
Turbiditate, EBC 0.86£002 | 3,19+0.04 | 3.03+0,03 1,98+0.01 1,19+0.01
Turbiditate, $25/50 1.052001 | 6,59+0.05 4,13+0,06 3.97+0,04 1,99+0 04
Turbiditate $90/S0 1,09£0.02 | 3.28+0.02 3,05+0.,01 2.03+0.,01 1,15+0,02
pH 4.53+0.03 | 4.8240.09 | 4.73£0,05 | 4.93+0.05 | 4.8440.05
Culoare, EBC 9+0,10 6.77+0,18 6.11+0.16 8+0.11 6.3+0.10
Valoare amara, IBU 25,840,553 | 24,9+£0.95 18.840.60 20+0.69 21.5+0.56
CO,, gL 512007 | 042003 | 04284001 | 0.361+0.01 | 0,494+0.01
0, mg/L 0,01£0.01 3.09+0.03 3.79+0.13 4.59+0,13 4.47+0.07
Calorii, kJ/100 mL 190=+2.00 134+2.00 134+2.65 160+0.58 143+1.52

Sursa: Ciocan, M. E., Salamon, R. V., Ambrus, A., Codina, G. G., Chetrariu, A., &
Dabija, A. (2023). Use of Unmalted and Malted Buckwheat in Brewing. Applied
Sciences, 13(4), 2199.




Utilizarea hriscai si a maltului de hrisca la fabricarea berii

Sinteza rezultatelor analizei senzoriale pentru berea de hrisca

Proba Punctaj mediun R : :
e J Calificativ Caracterizarea produsului
analizata total
V1 16.42 Berela are Insugini pozitive,
. specifice, destul de conturate,
Bere bund e

] ; dar s1 lipsurt g1 defecte foarte

V4 16,27 mici, nesemnificative
i Berea  prezintd  insusiri
V3 15,08 specifice slab conturate. dar s1
Bere satisBicioare lipsull'i' sau defecte  mict.
datoritd cdrora produsul se
V2 13.96 situcazd la nivelul minim

Generall Acceptability

Mouthfeel

Bitterness

——CS e—B] - B2 w=———B3

General Taste

admis de standardul de produs

Appearance

e B4

VARIANTA 1
23.11.2021
L

VARIANTA 3




Utilizarea sorgului si a maltului de sorg la fabricarea berii

Obiectiv — utilizarea maltului de sorg si a sorgului la fabricarea berii,

# Materiale:
# orz din recolta anului 2020 o,
# sorg din recolta anului 2021 3330

# malt de sorg (Pennsylvania Craft Malt ,‘SUA)
# malt de orz tip Pilsner (Osivo, Slovacia)

# hamel tip Amarillo@Brand, SUA recolta 2019

# drojdie de bere Fermentis tip 74/30

# Termamyl Classic preparat enzimatic (Novozyme, Danemarca)



Utilizarea sorgului si a maltului de sorg la fabricarea berii

Brasaj experimental cu malt de sorg si sorg

Varianta de reteta de brasaj

Ineredient
8 CS S1 S2 S3 S4 S5
Malt de o1z 100 - - - - -
Malf de sorg, % - 100 70 60 50 -
Faina de sorg.% - - 30 40 50 100
Preparat enzimatic
. P e 0 4 4 4 4 4
ermamy] classic, %
Parametrii fizico-chimici ai mustului de bere
Caracteristica Varianta de reteta de brasaj
CS 51 52 53 54 55
mE ;"‘ﬂuai de filtrare, 20+2.00 4000+1.00 | 4000+100 | 4000100 | 40.00+1.00 | 40.00+1.00
Eﬁi de zaharificare. 10=1.00 10.00+2.00 | 1000+200 | 10.00=200 | 1000+2.00 | 10.00+2.00
Extract primitiv, °P 8 051030 8.60+0 50 7. 8020 50 7 4020 50 73020 50 6.6020 50
= - o,
f“iﬂdm': n extract, % | ¢4 054020 | 83244040 | 74354030 | 6998+025 | 68934034 | 6147+028
Culoare, EBC 3 402010 4.80+020 3.90+0 20 3 80+0.10 3.900.10 3502010
pH 6.06=0 02 6.1720 .05 6.2520 05 6 262005 6.22+0 05 6.28-0.05
Proteine totale. % su. 10222005 8.35+007 8431008 8 460 .06 8. 492005 8.63+0.06
Azot solubil, mg/L 67840 58 193 .00+0.65 | 20690+0.76 | 19660+057 | 187302084 | 195700 74
Nitrogen total, % s.u. 1544010 1342020 1354010 1354020 1364010 1384010
FAN. mg/100g 1162840 66 | 51672063 | 48232060 | 60812055 | 49532068 | 4383:058
Cifra Kolbach 30042050 | 21962064 | 22772050 | 2139:044 | 2027:048 | 2050:062
Grad arent  d
ap ®| 84964040 | 58132050 | 60252050 | 60812040 | 61112040 | 63632050

fermentare_ %o




Utilizarea sorgului si a maltului de sorg la fabricarea berii

Caracteristicile fizico-chimice ale berii — produs finit

Ingredient Varianta
8 0 S1 S2 3 54 S5
Extractreal, %m/m | 1110=005 | 10405005 | 11382004 | 1126=005 | 992004 | 890=004
1]
ixfct P | 402002 | 4144006 | 4282004 | 4592004 | 3112004 | 268003
Commuinaleool % | 4751004 | 332005 | 3782005 | 4126006 | 3042004 | 2812005
Commtinaleosl % | 3701000 | 2584005 | 2942005 | 3206006 | 2382005 | 2202006
DEﬂSitELtE: gcn:P 1.00855=00002 | 1.01444=00001 | 10149200001 | 1.01616£0.0002 | 1.01036£0.0002 | 1.00865=0.0002
Turbidifate EBC | 0762001 | 156002 | 1125001 | 0742002 | 149=001 | 143003
pH 460004 | 469005 | 4892005 | 4752005 | 4622005 | 4702005
Culoare, BBC 520:012 | 560015 | 660012 | 680018 | 510011 | 450=012
Valoare amara, BU_| 2530050 | 2480058 | 3220£052 | 25802070 | 25402085 | 2650078
€O, oL 490004 | 48005 | 4802007 | 5105005 | 4902007 | 487=008
0, mgL 120001 | 3152001 | 2442001 | 3222003 | 320:002 | 3232001




Utilizarea sorgului si a maltului de sorg la fabricarea berii

Sinteza rezultatelor analizei senzoriale pentru berea de sorg

Pr?hn . P“,mtﬂj Calificativ Caracterizarea produsului
analizata mediu total
Berea are insugiri organoleptice pozitive, specifice,
S3 18,57 Bere foarte bund | care sunt bine conturate. Nu prezinta nici un fel de
tipuri de lipsuri sau defecte perceptibile
51 17,91 Berea are msusini pozitive, specifice, destul de
55 17.50 Bere buna conturate, dar g lipsuri si defecte foarte mici,
nesemmificative
54 15,72
Berea prezinta insugiri specifice slab conturate, dar
vt e v, | stlipsuni sau defecte mici, datoritd cdrora produsul
S2 14,14 Bere satisficitoare se situeaza la nivelul minim admis de standardul
de produs




Obtinerea berii de hrisca si sorg in conditii de statie pilot

Caracteristicile fizico-chimice ale berii — produs finit

Caracteristica Varianta
M 1 2 3

Extract real, % m/m 11,0504 10,7+0,05 10,5+0,04 9.9+0,2
Extract aparent, % m/m 2.28+0.02 4.08+0.,07 5.15+0.06 4.47+0,04
Continut in alcool, % v/v 4.59+0.06 3.51+0.09 2.841+0.05 2.87+0.,01
Continut in alcool, % m/m 3.58+0.05 2.73+£0.08 2.20+0.05 2.23+0.,02
Densitate, g/em’ 1.00840+0.01 1.01481+0.03 1.01909+0.02 1.01692+0.01
Turbiditate, EBC 0.86+0.,02 3.47+0.04 5.23+0.03 9.33+0.01
Turbiditate, S25/S0 1.05+£0.01 8.59+0.,05 15,38+0,06 22.99+0,12
Turbiditate S90/S0 1.09+0.02 6.17+0.02 6.19+0.01 11,73+0,07
pH 4.53+0.03 4.86+0.09 4.4240.05 4.95+0.05
Culoare, EBC 9+0.10 7.9+0.10 4.5+0.12 6.5+0.05
Valoare amara, IBU 25.8+0.53 19.8+0.95 19.3+0.60 19.9+0.05
CO,. gL 5,12+0,07 3.128+0,03 3.298=0,01 5.442+0,04
0, mg/L 0,01+0,01 1.14+0.03 0.31+0.02 0.39+0.01
FAN. mg/L 56+0,15 22.8+£0,20 4,9+0.08 13.9+0.06
Azot solubil. mg/L 462+0.18 374 85+0.50 90,16=0.78 230.58+0.84
Diacetil, mg/L 150+0.35 187.13£0,86 71.,68+0,20 233.02+0,30
Calorii, kJ/100 mL 190+2.00 161,95+2.00 159,73+2.65 149.95+1,50

M- must de bere din 100% malt de orz; 1 — must de bere din 100% hrisca; 2 —
must de bere din 100% sorg; 3- must de bere din 50% hrisca si 50% sorg
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Obtinerea berii de hrisca si sorg in conditii de statie pilot

9

Sinteza rezultatelor analizei senzoriale

Pr(?ba ; Pu.n ctaj Calificativ Caracterizarea produsului
analizata mediu total
M 19.24 Berea are insusiri organoleptice pozitive, specifice,
Bere foarte bund | care sunt bine conturate. Nu prezintd nici un fel de
V3 18,40 tipuri de lipsuri sau defecte perceptibile
V1 16.56 Berea are msusiri pozitive, specifice, destul de
: Bere bund conturate, dar s1 lipsuri si defecte foarte mici,
V2 17.22 nesemnificative
M- must de bere din 100% malt de orz; 1 — must de bere din 100% hrisca; 2 —
must de bere din 100% sorg; 3- must de bere din 50% hrisca si 50% sorg







Bere tanara la fermentare secundara si maturare



CONCLUZII STUDIILOR PROPRII

# In ultimii ani, studiile de cercetare privind utilizarea hriscii si
sorgului la fabricarea berii, Tn special a berii fara gluten s-au
Intensificat avand in vedere si cresterea numarului de persoane ce
sufera de boala celiaca. De asemenea, aceste posibile materii prime
VOr continua sa atraga atentia consumatorilor cu diferite preferinte de
gust si aroma sau consumatorilor cu afectiuni medicale.

# Obtinerea unor sortimente de bere din sorg si malt din sorg a fost
demonstrati ca fiind posibild Tn multe tiri de pe glob. In conditiile
actuale, Tn care schimbarile climatice sunt din ce Tn ce mai mult
resimtite si 1N tara noastra, fabricarea berii din aceastd cereala
reprezintd 0 alternativa viabild, dar in acelasi timp si 0 noutate pe
piata de profil din Romania.

# Posibilitatile sunt nelimitate atunci cand se optimizeaza reteta de
fabricatie, specialistii avand Tn vedere si eficienta si eficacitatea
procesului de fabricare a noilor sortimente de bere Tn acest proces de
Inovare.



applied
sciences

Review

Maize and Sorghum as Raw Materials for Brewing, a Review

Adriana Dabija, Marius Eduard Ciocan, Ancuta Chetrariu and Georgiana Gabriela Codina **

check for

updates
Cltatlon: Dabga, A Clocan, M E;
Chetranie, A, Codind, G.G. Malze
and Sorghum as Raw Materials foe
Browing, a Review. Appd. Scl 2021, 11,
W, hetps/ / dokang/1033%)/
apprINTILY

Academic Editor
Wojchech Kolanowski

Reveived: 13 March 2021
Accopted: 29 March 2021
Published: | April 2021

Publisher's Note: MOPE stays newtral
with mgard o jursdictional clatems in
publishod maps ancd imstitutional aftil

I tions

Copyright: © 2021 by the authoms
Licormoe MODVL Basel, Switserknd
This artiche s an open acoes artice
distributed  under  the  wrme and
conditions of the Creative Cammons
Antribution (CC BY) Beonse (Mips//

Creal iy inamang (e / loereres /by /

Faculty of Food Engineering, Stefan cel Mare University of Suceava, 720229 Suceava, Romania;
adriana. dabijalfia usv.ro (A.D.); marius_ec@yahoo.com (M.EC.); ancuta.chetrariu@ifia. usvro (AC)
* Correspondence: codinai®fia usv.ro; Tel.: +40-745-460-727

Abstract: Brewing is among the oldest biotechnological processes, in which barley malt and—to
a lesser extent—wheat malt are used as conventional raw materials. Worldwide, 85-90% of beer
production is now produced with adjuvants, with wide variations on different continents. This
review proposes the use of two other cereals as raw materials in the manufacture of beer, com and
sorghum, highlighting the advantages it recommends in this regard and the disadvantages, so that
they are removed in technological practice, The use of these cereals as adjuvants in brewing has been
known for a long time. Recently, research has intensified regarding the use of these cereals (including
in the malted form) to obtain new assortments of beer from 100% corn malt or 100% sorghum malt.
There is also great interest in obtaining gluten-free beer assortments, new nonalcoholic or low-alcohol
beer assortments, and beers with an increased shelf life, by complying with current food safety
regulations, under which maize and sorghum can be used in manufacturing recipes,

Keywords: craft beer; gluten-free beer; functional beer; adjuvants; malted cereals

1. Introduction Cross-Reference

Brewing is a food process that began in the Middle East 10,000 years ago [1]. Today, at
almost 200 billion liters a year, beer is one of the most commonly consumed low-alcohol
beverages in the world—and, in terms of volume, after water and tea, the third most
prevalent beverage in general [2-6]. The largest manufacturer of beer in the world is
China, followed by the USA and Brazil. In Europe, Germany has the highest rates of beer
consumption and production [7].

Dating back to antiquity, people have exploited the grains in their vicinity to develop
fermented drinks [8]. Over the past hundred years, advancements in brewing have led
manufacturers to use other types of cereals, in addition to barley malt or wheat malt. In
any industry, innovation is the key to remaining competitive, and the beer industry is no
exception. Consumers are always searching for new products on the marketplace—a novel
brand, an original taste, eye-catching packaging, innovative technology, health benefits,
quality improvements, etc. [9-11], Barley is the most used cereal for brewing; however,
unconventional malted grains have been used successfully. For instance: rice is used in
Asia, maize Is used in America, and millet and sorghum are used in Africa [12-14]. This
process of replacing barley malt in beer production is increasing, and several factors shown
in Figure | have contributed to this.

Because barley is used in such large quantities by all brewers, no matter their size,
manufacturers often adopt various cost-cutting strategies. These can include the partial
replacement of barley malt with adjuvants, considered supplementary sources of carbo-
hydrates. The first adjuvants used in brewing were used to reduce the costs of obtaining
the finished product [15]. For this reason, local raw materials—which may be available at
lower costs and in higher quantities—can be used, provided they are in compliance with
applicable legislation. Barley and maize are the most commonly used adjuvants in Europe
as partial substitutes for malt [15-17),
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Abstact: In the world, besr iz o idered the most 'lmv-nlcn}mlbzvuage,ilmbhd,
after water and tea. m the top sales of these drinks. Mew types of beer are the result of the miluence
ﬂmhmmﬁgmaﬁmhﬁmzuﬂhdmdny,dmﬂmmmhnd
cmsllmPIimufﬂlanpulaﬁnul, mcmpehhmbztwmprndumr:.., P!umoﬁmufﬂ:rod&rrhealﬂ:,
favor, and quality, the limited nature of traditional food resources raw materials and the interest of
producers in redudng pro« fon costs. are looking for new solufions for obtaining
pwodnl:l:ﬂ:latn‘melﬂ:l: 1'—|=t|l.'.nf mauﬂmrﬁcprniucl:of:upﬂimquaﬁly,wi&l
distinctive taste and aroma. This review proposes the use of two preudocereals as raw materials in
Bummﬂ:dm!n{bee:hn:kw}uafnﬂmamﬂphnlﬁngmihe&zﬂrbﬂisﬁsihﬂummmﬂﬂ
them m this [Ega.rﬂ. Croe fo their funchonal and nutracentical P(uperﬁ.c:;, these Pszuﬂncmal'. can
improve the quality of beer - a finished product. Alse, all types of beer obtained from these pseu-
docereals are recommended for diets with paricular rutrition, especially gluten-free diets. Re-
searchers and producers will continue to improve and optimize the sensory and technological
properties of the new types of beer obizined from these pseudocereals.

Keywords unconventional raw material: pseudocereals; substitates malts; specialhy beers

1. Introduction

Beer is the most widely consumed low-alcohel beverage, and the annual per capita
consumption, which is estimated to be 511 millien hl/day, is increasing year by year
[1]. Consumer interest in this beverage has increased due to unprecedented assortment
diversification and the reinvention of craft beer [1,2]. Ower the last 40 years, as scienfific
discoveries have confinued to develep, amazing innovations have resulted in advances
in the quality of the finiched beer product. Inmowvation in the beer industry often in-
wolves the use of new mixtures of cereals and pssudo-cereals or the rediscovery of old
cereals, new hop varieties or hop substitutes, new non-Sgecheremyces yeast cops, fruit,
wegetables, some spices, and other flavoring compounds to improve/medify the sensory
characteristics of the finished product, customize a type of beer or offer a new type of
different beer [3-5]. However, minimal progress has been made in considering raw in-
gredients, without malting, in the brewing process [€]. Moreowver, there is little datain
the literature on the use of unconventional raw materials in brewing recipes and on how
they influence the physico-chemical and sensory characteristics of the finished product
[71-

Conventional raw materials in beer processing are barley or wheat malt, water,
hops, and yeast, to which unmalted cereals and possibly enzymatic preparations can be
added in warious proportions, through a technological process that includes four main
operations: malting, mashing/fltration, boiling / hoping and wort pitching (fermentation
[3-10]. Assoriment diversification has been influenced by several factors, such as the

Plants 2022, 11, x. httpa:fidoi_org/ 10,3390/ 0000



> =
g / | '
)

Premiul Il — Competitia ECOTROPHELIA faza
nationala (Galati)
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Organoleptic properties

Technical Specification ST 1/2019
MoJeCo Dark Beer

Physico-chemical
properties

ECOTROPHELIA

ROMANIA

Microbiological
properties

SR 13355-1:1997
Appearance — clear liquid, without
residues or impurities.

Smell — characteristic, of freshly
roasted coffee, without any other
strange odors like mold.

Taste — characteristic, bittersweet,
pleasant.

Foam — the poured beer forms a
compact and persistent foam.

Alcohol concentration -
min.7% alc./vol.

(SR 13355-6:2000)
Total acidity:

[mL NaOH 1 N /100mL] —
max. 3,5

(SR 13355-6:2000)
Carbon dioxide:
[9/100mL] — min. 0,4
(SR 13355-8:2003)

Real extract [%],— max.5
(SR 13355-5:2005)

Yeasts and molds — max.
10 cfu/mL

(SR EN ISO 215127-
1/2009)

Enterobacteriaceae —
max. 5 cfu/mL (SR EN
ISO 2158-1/2008 and SR
EN 1SO 21528-2/2008)

SR 4230:2004



Innovative manufacturing recipe g
of MoJeCo Dark Beer

The acorn flour gives the product the unique aroma of coffee
and the Dark Beer specific colour.

upplier: - -
007)

Topinambur is currently recognized as a culture used for the _&& -

production of long-standing ethyl alcohol, including beer A3

production. It is rich in inulin (over 50% of the DSM).

upplier: - -
007)

vvnl

¥ | Molasses is a valuable byproduct that results from the
| production of sugar that can be better harnessed in the

manufacturing of the new product. It contains in average

* 50% sucrose.

[ Supplier;: AGRANA ROMANIA COMPANY ]
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GLUTEN FREE BLACK BEER AND PROCESS FOR OBTAINING IT
BERE BRUNA FARA GLUTEN SI PROCEDEU DE OBTINERE A ACESTEIA

N

Authors: Adriana Dabija, Marius-Eduard Ciocan, Georgiana Gabriela Codina
Patent application A/00456/2020

Berea bruna fara gluten este o bautura slab alcoolica nedistilata obtinuta prin
fermentarea, cu ajutorul drojdiei, a unui must fabricat din faina de ghinde, faina de
topinambur, melasa, apa si hamei. Cu o reteta originala de obtinere, acest produs,
prezinta caracteristici senzoriale deosebite, o savoare de cafea proaspat prajita, un
gust fructat, dulce-amarui, cu nuante de nuci verzi si prospetime inconfundabila.

Berea bruna fara gluten are o concentratie alcoolica de min.7% vol.alc., un
continut de CO> de min. 0,4 g/100mL si un extract real de max. 5%. Produsul prezinta
o valoare energetica de 66 kcal/100 g produs (276 kJ/100 g produs).
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Gluten free black beer is an alcoholic beverage (7% alc. v/v), undistilled, gluten-
free, obtained by fermentation with yeast, a wort made of acorn flour, Jerusalem
artichoke flour, molasses, water and hops. Based on an original obtaining recipe, this
product, presents high sensorial qualities, a freshly roasted coffee flavour, a fruity taste,
bittersweet, with shades of green nuts and an unmistakable freshness.

Gluten-free brown beer has an alcohol concentration of min.7% vol.alc., a CO,
content of min. 0.4g/100 mL, and a real extract of max.5%. The product has an energy
value of 66 kcal/100 g product (276 kJ/100 g product).

Contact: adriana.dabija@fia.usv.ro
+40748845567
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CONCLUZII

# Prin abordari centrate pe formularea retetelor de fabricatie,
cat si prin abordari tehnologice s-a reusit sa se combata
provocarile care apar prin eliminarea glutenului in realizarea
produselor aglutenice.

# In inovarea tehnologicd se vor avea in vedere criteriile
tehnice, economice, dar si acceptabilitatea noilor sortimente
de catre consumatori.

# Ecuatia succesului pentru producatorii din industria de profil
va trebui sa cuprinda si aspecte legate de: un ambalaj
Inovator, cu eticheta cat mai curata, respectiv dezvoltarea unor
produse de nisa, cu noi proprietati nutritionale.



WORLD'S BEST SPECIALITY BEER

World's Best Grape Ale
Indie Alehouse

Vine Song 5

" Tropical fruit aroma with a slightly medicinal character. Passionfruit is the dominant
flavour on the palate, and there's some oaky barrel character to taste. This is very
reminiscent of a dry white wine, combining elements of both beer and wine. A
respectable hybrid."



World's Best Rice Beer
COUNTRY WINNER

Kankiku Brewery
Ocean Rice Ale

JAPAN

World's Best Gluten-free Beer
COUNTRY WINNER

Trivergence
Dipa

UNITED KINGDOM
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