KHOA HOC CONG NGHE
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TOM TAT

Khao sat su thay d6i ham luong duong khtt, axit amin hoa tan (FAN) va polyphenol téng (TPC) trong qua
trinh n4u va lén men chinh ctia malt tir giong laa IR50404 duoc thuc hién. Giong lua IR50404 duoc ngam
trong 24 gi¢ voi nudc cat, ndy mam & 30+2°C trong 4 ngay tao malt non. Sau d6, malt non duoc G nhiét &
nhiét do 50°C trong 60 phut, tiép theo duoc sdy & nhiet do 50°C trong 24 gid. Qua trinh dich héa duoc thuc
hién trén co s& diéu chinh cac mitc nhiét do t6i vu cho hoat tinh clia enzyme glucoamylase (52°C trong 40
pht) va alpha amylase (70°C trong 50 phut) trén co sé c6 bé sung 5% malt 16t vao cudi qua trinh dich héa.
Két qua cho thdy, sau qua trinh dich héa va nau hoa houblon ham luong duong khtr, axit amin hoa tan va
TPC ting tuwong tng 1,61; 4,89 va 1,87 1an. Trong d6, ham luong FAN trong dich nha sau dun soi (12,5 do
Brix hay 13 °P) dat yéu cau cho qua trinh lén men (170,49 mg/L). Qua trinh 1én chinh (Ién men chim) duoc
tién hanh cho dich nha (12,5°Brix) boi Saccharomyces cereviase (1 g/L) & nhiét do 14-15°C gitp dich bia
non dat do con khoang 5%V sau 4-5 ngay. Mit khac, trong suét qua trinh 1én men chinh ghi nhan su sut
giam tuong tmg ctia ham luong duong khit, FAN, TPC va pH dich bia. Nghién cttu nay khang dinh tiém
nang cda viéc san xuat bia hoan toan tir malt lua IR50404 1a kha thi.

Tixkhoa: Malt lia, dich hoa, IR50404, Ién men, polyphenol.

1. GIOI THIEU

Tt lau, cac nha san xudt bia da c6 méi quan tam
ngay cang ting vé viéc stt dung malt gao dé san xudt
bia. Bia tir malt lia gao duoc san xuit nhim muc
dich d@é c6 duoc mot loai do uéng khong chira gluten
tuong duong voi bia thong thuong (Ceccaroni et al.,
2019). Malt khong chira gluten ciing cé thé la mot
nguén nguyén lieu co thé duoc khai thac dé cho
phép nguoi bénh celiac thuong thitc d6 udéng giong
bia. C4c loai ngii coc khac nhu cao luong hodc ke,
kiéu mach va quinoa, c6 thé dugc st dung dé san
xuat malt véi két qua kha tot, mac du khong cé loai
nao co6 cung dac tinh nhu lia mach (Ceppi & Brenna,
2010). Trong khi san xuét malt tir ltta mach va lda mi
tao ra malt phu hop cho san xudt bia, thi sin xuat
malt tir lia gao van chua mang lai mot loai malt thich
hop mic du da cé nhiéu né luc trong nhitng nam gan
day (Agu et al., 2012; Artit Kongkaew, 2012; Ceppi va
Brenna, 2010; Zarnkow va Back, 2005). Do trong
malt gao ham luong acid amin hoa tan kha thap dan
dén thoi gian 1én men sé dai hon. Mic du, ham luong
enzyme ctia gao thdp hon malt dai mach nhung né
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cao hon so voi cac loai ngii coc khong chira gluten
khac (Artit Kongkaew, 2012; Ceccaroni et al., 2019).
O Viet Nam, ciing da ¢6 mot s6 nghién ctu vé qua
trinh ché bién malt lda ciing nhu 1a su thay déi thanh
phan dinh duéng trong qua trinh ngam va ndy mam
tir mot so giong lta phé bién & déng bang song Cttu
Long (Nguyén Thach Minh va Trinh Xuan Ngo,
2009; Nguyén Tan Hung va ctv., 2018). Tuy nhién,
cac nghién ctru gan day da ching minh rang cac diéu
kién thich hop cho viéc san xuit malt va bia cho phép
chuyén d6i hoan toan tinh bot trong malt gao thanh
duong trong 1én men (Mayer et al., 2014; Mayer et
al., 2016).

Hién tai, cac nghién ctru gan day da chi ra rang
chi c6 mot s6 giong lua duoc trong & PBSCL nhu
IR50404 1a c6 trién vong cho kha ning ndy mam va
tao malt. Giong lua IR50404 duoc trong phé bién &
déng bing song Ctru Long do chiu phén tét, toc do
sinh trudng va nang suit cao (An va ctv., 2016). Muc
dich ctia nghién ctru nay 1a budc dau thu duoc san
pham bia hoan toan tir malt ctia giong lua IR50404 dé
cai thién téng thé san phdm nay vé diéu kién cong
nghé. Vi muc dich nay, cac diéu kién xt Iy nhiét déi
v6i malt non di dugc xem xét ciing nhu quy trinh
dich héa sau do da duoc chon dé san xuit malt va
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dich duong héa phu hop cho qua trinh 1én men. Véi
mong muén trén, nghién cttu nham cung cap co s&
khoa hoc giup gia ting kha niang st dung malt lua
gao dé xay dung quy trinh nau bia dat hiéu qua.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ciru

Giong lua nguyén ching IR50404 duoc mua tir
Vién Nghién cttu Phat trién dong bing song Ctu
Long, thanh phé Can Tho.

Hoa houblon: loai CALLISTA (4,5% alpha axit) —
xuat xtt Pic (Cong ty AVB beer shop — thanh pho
Hé Chi Minh).

- Giong ndm men: Saccharomyces cerevisiae, do
Cong ty AB Mauri Viét Nam cung cap.

2.2. Qua trinh ché bién malt

Laa (500 g) duoc ngam trong dung dich sodium
metabisulphite 0,1% trong 30 phut. Tién hanh ngam
lua trong nudc cat (pH 7) véi thé tich gap 3 1an khoi
luwong hat (Ayernor va Ocloo, 2007) & nhiét 3o phong
trong 24 git, nuéc duoc thay déi 12 giv mot lan. U
nay mam trong td &t SANYO MCO-5AC & 35°C trong
thoi gian 4 ngay. Malt non dugc G nhiét & 50°C/60
phut, sau d6 duoc sdy & nhiét do 50°C trong 24 gio
bang may sy (Shellab SMO3-2, My).

2.3. Quy trinh dich héa, ndu hoa houblon va 1én
men

Dich héa: 250 g malt lda va 1000 ml nuéc cat
(54°C), pH hén hop duoc diéu chinh vé 5,3 - 5,5 bing
acid lactic, b6 sung CaCl,.2H,0 voi ty lé 85 mg/L.
Tién hanh dich hoa trong bé diéu nhiét theo cong
thie: 52°C/40 phut — 70°C/50 phut — 85°C/30 phut
— 70°C (b6 sung 5% malt 16t tir malt Iua IR50404/60
phut — Loc. Mtc tang nhiét do dugc diéu chinh
1°C/phut. Dich duong hoa duwoc khtr tring bang
cach dun so6i trong khoang thoi gian 60 phut. Tién
hanh bé sung vién hop vao 30 phut cudi cta qua
trinh dun s6i; loc va lam lanh xudng khoang 14-15°C.

Lén men: Ndm men lén men chim (véi ty lé 1
g/L) dich nha duoc hoat héa voi mot it dich nha
trong 30 phut trén may lic va bé sung vao dich nha
da lam lanh & 15°C. Qua trinh lén men chinh dimg lai
sau 7 ngay. Sau do, dich bia duoc gidm nhiét xuéng
5°C, men duoc loai ra khoi day ctia binh 1én men va
tién hanh phan tich chat luong.

2.4. Phuong phap phan tich

24.1. Xdc dinh Polyphenol tong (phuong phap
Folin-Ciocalteau)

Chiét xuit: 4 g malt nghién va 20 mL methanol,
0,1 mL dich loc, thém 1,5 mL thuéc thtr Folin 1/10, 4

mL dung dich Na,CO4 20%, sau d6 dinh muc lén 10
mL bang nuéc cat. Hén hop duogc G trong diéu kién
béng t6i trong 30 phut. Po do hap thu cia dung dich
& budc soéng 738 nm. Don vi tinh biang mg duong
luong axit galic (mgGAE/g).

24.2. Khid nang bat goc tir do (phirong phdp 2,2-
diphenyl-1-picrylhydrazyl)

3 ml dich trich malt (muc 2.3.1), 1 ml thudéc tht
DPPH 0,1 mM, vortex va dé phan tng 30 phut trong
bong t6i. Po do hap thu & budc séng 517 nm.

Tinh  toan: %DPPH = (Abspjnk
Abs,;,) *100/Absy,. Trong do: Absy,, 1a gia tri do
hap thu ctia mau trang (3 ml methanol va 1 ml
DPPH).

2.4.3. Phan tich malt, dich nha va bia

Cac thuoc tinh chat luong ctia lda va malt duoc
xac dinh hai 1an, theo phuong phap Analytica-EBC:
do 4am (%), EBC 3.2; khoi luong nghin hat (TKW, g),
EBC 3.4; tong ham luwong protein (% chat kho),
phuong phap EBC 3.3.1); chi s6 Kolbach, EBC 4.9.1;
ham lwong nito amin tu do (FAN; mg/L), EBC EBC
4.10; nang luc duong hoa (don vi Windisch-Kolbach
(WK)), EBC 4.12; pH, EBC 8,17.

Cac thudc tinh chat luong cta dich nha va bia:
pH ctia wort, EBC 8,17; mau sic: do quang phé EBC
8.5; nito amin tuw do (FAN) trong wort, phuong phap
EBC 8.10; con trong bia bang phuong phap chung
cat (%v/v), EBC 9.2.1; pH cta bia (phuong phap
9,35); axit amin tr do (FAN) trong bia bing phuong
phap do quang phé (mg L), EBC 9.10.

3. KET QUA - THAO LUAN

3.1. Thanh phéin héa ly va thuoc tinh chat luong
clia malt lia IR50404
Béng 1. Thanh phan héa Iy va thugc tinh chét lwong
ctia malt lia IR50404

Thudc tinh/giong Liia Malt laa

Khoi Iuong 1000 (g) 27,19+0,4 -

Am do (%) 12,47+0,03 | 7,64+0,13
Protein (%) 10,33+2,08 | 7,54+0,33
Acid amin (mg/g) 4,66+£0,19 | 8,57+0,18
Tinh bot (%) 71,48+0,44 | 58,94+0,44
buong khir (%) 0,45+0,02 | 3,65+0,12
1\(\1;[% luc duong hoa ) 58,010,34
Ty lé ndy mam (%) - > 98

Bang 1 cho thiy, do 4m cta giéng lda khao sat
thap (12,47%) diéu nay cho phép bao quan cac giong
lta nay & nhiét do phong ma khong can tién xt ly.
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Do kich thuéc va khéi luong cia hat dai mach 16n
hon hat lda nén khéi lwong 1000 hat lua 14y ngau
nhién vao khoang tir 28-29 g nho hon dai mach (3547
g). Ham luong protein téng & mic kha (10,33%) tuy
nhién van thap hon ham luong protein cta dai mach
(10-12%) (Lé Thanh Mai va cs, 2007). Him luong
protein trong san xuat bia rat quan trong doi voi su
6n dinh ctia bot, hwong vi va dinh dudng cho men
trong qua trinh 1én men (Mayer et al., 2014). Trong
qua trinh san xuat bia c6 bé sung ltia thi ham luong
protein clia cic giong lia gép phan quan trong dé
xac dinh chat luong cta malt (Owuama, 1997). Agu
va Palmer (1998) da bao céo ring lda cé chua 8-11%
protein 1a mot mic do chip nhan duoc dé 1am malt
hiéu qua. Do d6, chon giong vé6i ham lwong protein
cao co thé 1a mot cach nang cao chat luong malt
(Agu va Palmer, 1998). Sau qué trinh ché bién malt
(ngam, ndy mam, @ nhiét va sdy), ty 1é ndy mam cao
va dat trén 98%. Nang luc duong hoa dat 58,01 WK
nhung van thap hon rat nhiéu so voi malt dai mach
(>215 WK) (Briggs et al., 2004; Bamforth, 2006). o
4m malt cao hon so véi tiéu chuédn vé do 4m ctia malt
dai mach (<5%) dao dong 6,68 - 7,64%.

3.2. S thay déi ham luong duong khit, axit amin
hoa tan va polyphenol tdng sau qua trinh dich héa

Van dé chinh voi malt lda gao 1a qua trinh duong
héa khong hoan toan trong qua trinh dich hoéa vi
nhiét do ho hoéa cao ctia tinh bot gao va su thiéu hut
cac enzyme thuy phan tinh bot trong malt gao. Vi
vay, viéc san xuat bia gao gap van dé ca theo cach
truyén thong bang cach st dung malt ngii coc va
theo cach hién dai hon bing cach thém cac enzyme
ngoai sinh vao nguyén liéu tho (Mayer et al., 2016).
Trong qua trinh dich hoa déi véi malt tir giong lua
IR50404, néu chi dira vao enzyme noi bao, tinh bot se
khong duoc thiy phan triét dé, ti 1 tinh bot con sot
lai kha nhiéu. Nguyén nhan 13 do tinh bot trong malt
tir giong laa IR50404 hau nhu bi hé héa rat it tai viing
nhiét do 70°C trong chuong trinh dich héa nay. Theo
Briggs et al. (2004), nhiét do ho héa cta lda gao 1a
61-82°C cao hon so voi malt dai mach (64-67°C). bé
gidi quyét van dé do, bén canh viéc st dung enzyme
thuong mai dé hé tro trong qua trinh dich hoéa thi
viéc st dung mot phan malt ban dau véi vai tro nhu
malt 16t (5%) duoc b6 sung vao giai doan cudi cia
qua trinh dich héa ciing dugc xem nhu la 1 giai phap
kha thi. Két qua danh gia ham luong FAN, duong
khtt, TPC va % DPPH ctia nha ngot duoc thé hién qua
bang 2.

Bang 2. Him luong FAN, dudng khit, TPC, ¥DPPH sau qua trinh dich héa & 12,5 ¢ Brix (13°P)

. Thanh phan Truéc dich hoa Sau dich héa Sau houblon
Giai doan
FAN (mg/L) 105,79+0,14 170,49+3,09 154,64+1,55
Puong khir (mg/ml) 1,10+0,14 6,61+0,16 5,38+0,08
TPC (mgGAE/g) 267,51+8,27 462,10+13,84 501,80+20,76
Hoat dong bat goc tue do (¥DPPH) 7,05+0,92 15,07+1,5 35,10+2,5

Bang 2 cho thdy, ham luong acid amin hoa tan
va duong khitr gia tdng sau qua trinh dich hoa. biéu
nay la do hoat tinh ctia cic nhom enzymeamylase va
protease ting cao lam cho ham lugng duong khir va
acid amin ciing ting theo. Qua trinh thiy phan tinh
bot trong giai doan dich hoa duoc thuc hién chi yéu
béi bon enzyme phan gidi tinh bot: a-amylase, p-
amylase, giéi han dextrinase va a-glucosidase
(Blanca, 2009). Trong d6, mot trong nhiing enzyme
amylolytic nay la dextrinase giéi han, mot loai
enzyme xuc tac cho qué trinh thay phan cac lien két
a-1,6-glucosidic trong tinh bot va cac oligosacaride
lien quan va thé hién muc do hoat dong trong gao
cao gip nhiéu lan so véi lua mach (Mayer et al.,
2014). So v6i malt dai mach, malt tir lia gao cho thay
gié tri nang luc duong hoa thap hon (Bang 1) va diéu

nay duong nhu it phit hop hon cho san xuat bia. Diéu
nay c6 nghia Ia nang luc duong héa can thiét cho su
suy giam da luong tinh bot trong malt gao co6 thé
thap hon so v6i malt lda mach. Tuy nhién, malt gao
c6 chtra cac enzyme amylotytic khac c6 thé hoat
dong hiép dong voi o- va B- amylase (Mayer et al.,
2014).

Béang 2 ciing cho thay, ham luong TPC va kha
nang khang oxy héa (¥DPPH) ting sau qua trinh
dich héa (tir 105,79 1én 224,04 mgGAE/L va 7,05 lén
15,07%). Chat chong oxy hoa bia cht yéu dén tir hai
thanh phan dugc st dung trong san xuat bia: malt va
hoa houblon (hop). Hoat tinh chéng oxy héa cta
chat chiét xuat thuong duoc danh gia bang phuong
phap dua trén viéc loai bd cac goc tu do (%DPPH).
Khi nhan nhiét, ciu tric thanh té bao co su thay ddi
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dan dén giai phong cac hop chat phenolic nén co su
tang vé ham luong TPC, vi qua trinh nay dién ra
trong cac diéu kién phu hop véi hoat dong cha
enzyme, nén c6 kha ning dan dén viéc giai phong
phenolics bi rang budc. Him luong phenolic va kha
nang chong oxy héa ctia lda mach nha rat quan trong
trong san xudt bia (Zhou et al.,, 2020). Theo Szila
(2019, khi tién hanh kich hoat cac enzyme & 45°C va
52°C rat quan trong trong viéc gidi phong cac chat
chong oxy hoéa tir malt. Véi cac két qua da cong bo
trudc day cho thdy, trong giai doan dau cta qua trinh
dich héa giip lam ting ham luong TPC. Theo
Wannenmacher et al., (2018), khi thoi gian dich héa
lau hon dan dén néng do axit ferulic cao hon. Ngoai
ra, su giai phong axit phenolic con bi anh huong boi
kich thuéc hat nghién. Theo Samaras et al., (2005),
cac thanh phan ty nhién cta lta mach co6 hoat tinh
chong oxy hoéa chii yéu 1a polyphenol (catechin, axit
phenolic, axit ferulic va coumaric). Theo 1ap luan nay
thi kha nang chong oxy hoda c6 twong quan voi ham
luong TPC trong dich malt trong su6t qua trinh nau.

Sau cong doan nau so6i voi héa houblon, ham
luong TPC ctia dich nha sau nau hoa houblon ting
léen 8,86% so voi trieoc khi ndu (462,1 mgGAE/L va
501,8 mgGAE/L, tuong tng) va hoat tinh chong oxy
hoa ctia dich nha thong qua chi s6 %$DPPD ciing tang
lén twong tmg (ttr 15,07% len 35,10%). Su thay ddi nay
la do phan tng trung hop, twong tac polyphenol -
protein va két tda xay ra. Trong qua trinh dun soi,
polyphenol duoc chiét xuit tr hoa bia
(Wannenmacher et al, 2018). Dién bién & chiéu
nguoc lai 1a sy suy giam luong duong khir va FAN
trong dich nha. Nguyén nhan ctia su thay ddi cac chi
s6 nay la cac san pham phan tng Maillard dugc phat
trién (gidm FAN va duong khir) va polyphenol ctia
hoa bia dugc hoa tan trong dich nha (ting TPC)
trong qua trinh nau hoa bia (Szila, 2019). Tuy nhién,
ham luwong FAN trong dich nha van duy tri & mtc cao
(154,64 mg/L) va da cho kha nang sinh truong cta
nam men. Theo Lekkas et al. (2014), ham luong axit
amin tu do toi thiéu dé dat duoc su tang truéng va
hiéu suat lén men dat yéu cau trong qua trinh lén
men binh thuong (12,5°P) 1a 130 mg/1, nhung dé ddy
nhanh qué trinh 1én men dan dén san xudt ethanol
cao hon, can phai tang lvong FAN khoang 190 mg/1.

3.3. St thay déi ham legng TPC va $DPPH ciia
dich malt trong suét qua trinh l1én men

Dich nha sau dun s6i 1a mot méi truong ting
truéng bao gém cac loai duong lén men (fructose,

sucrose, maltose va maltotriose), vat liéu nito (axit
amin, peptide, protein), vitamin, ion, Khodng, nguyén
t6 vi luong va cac thanh phan khac (Ferreira &
Guido, 2018). Trong d6, cac hop chat phan tir thap
nhu axit amin va muéi amoni 1a nguén nito chinh cho
cac qua trinh trao d6i chat cia nim men bia. Nam
men can trung binh 100-140 mg/L ttr wort duéi dang
axit amin va peptide phan tr thidp hon dé xay dung
céu truc té bao moéi (Cvengroschova et al., 2003).
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Hinh 1. Sy thay d6i ham lugng FAN va duong khit
trong qua trinh lén men chinh
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Hinh 1 cho thdy, c6 su sut gidm ham luong
duong khtr va acid amin trong sudt qua trinh 1én men
chinh. Trong qua trinh ting trudng va 1én men, nim
men st dung duong va hinh thanh cac san phdm lén
men thtt cap, anh huéng dén tinh chat cam quan cta
bia va hoat dong nay phu thuéc vao s6 luong va
thanh phan chat luong ctia cac chat nito phan tir thap
trong dich nha. Thong thuong, dich nha khong chira
nhiéu ion amoni va nidm men sé st dung cac axit
amin thay thé va chi ¢6 cac axit amin va mot so
peptide rat nho co thé duoc dua vao té bao ndm men.
Do d6, su gidm FAN trong qua trinh 1én men hau hét
1a do sy hép thu va chuyén hoéa axit amin. Trong khi
d6, hau hét cac peptide van con ton tai trong bia
(Cvengroschova et al., 2003). Mit khac, viéc chuyén
d6i duong thanh ruou 1a chtc nang chinh ctia ndm
men trong qua trinh 1én men va truc tiép lién quan
dén mot s6 qua trinh sinh hoc, bao gdm van chuyén
duong, di héa duong, luu trir carbon, san xuit nang
luong va ethanol. Hinh 1 ciing cho thiy & ngay 1-2
ciia qua trinh 1én men ham luong duong khir giam
nhanh, dén ngay 4 ctia qua trinh lén men ham luong
duong khtr con lai trong dich malt rat it (0,15%) va do
con dat trén 5%V (Hinh 3).
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Hinh 2. Sut thay d6i ham hrong TPC, ¥DPPH va mau
séc ctia dich nha trong qua trinh 1én men chinh

Hinh 2 cho thay, ham luwong TPC thé hién chiéu
huéng gidm dan theo thoi gian. Nguyén nhan cda
bién déi nay la do su ton that xanthohumol béi s
hap phu vao trong trub lanh (Stevens et al., 1999;
Wannenmacher et al., 2018). Ciing nhu ham luong
TPC, hoat tinh oxy ciing c6 chiéu huéng gidm dan
trong qua trinh lén men. Theo Fantozzi et al. (1998),
st gidm cac hop chat phenolic tir bia dén bia cudi
cung duoc tim thdy di kém vé6i gidm hoat dong chong
oxy hoa, mic du mot so tac gia bao cao khong co
thay d6i dang ké (Leitao et al., 2011). Lén men, va
lam lanh 1am gidm céac chat phenolic (Fantozzi et al.,
1998; Fumi et al., 2011). Mit khac, Coghe et al.
(2004), da tim thdy axit ferulic tang lén trong qua
trinh lén men, ma chding duoc cho 1a do hoat dong
feruloyl esterase c6 thé c6 trong nim men (Coghe et
al., 2004).

3.4. Sy thay d6i @6 con, 9 brix va pH ctia dich
nha trong suét qua trinh lén men

Qua trinh lén men chinh nhim chuyén hoa
duong trong dich nha qua houblon thanh ethanol,
khi CO, cting voi c4c san ph4m phu tir qua trinh trao
déi chat ctia ndm men. Trong qua trinh 1én men mot
luong 16n co chat cha yéu 1a duong va dextrin bac
thap bi ndm men hap thu nén do brix sé gidm dan
trong sudt qua trinh lén men.

Hinh 3 cho thdy, do con sinh ra ti 1¢ nghich véi
su sut giam do6 brix va pH theo thoi gian 1én men. Do
con tang lén nhanh tir 2,8%V & ngay dau va lén 4,5%V
& ngay 3 va khi CO, sinh ra kha nhiéu. Tt ngay 4 tr&
di, do con 6n dinh dan, chi ting nhe va luong khi
CO, sinh ra it dan. Do brix cta dich nha giam dan
theo thoi gian 1én men, & ba ngay dau do brix giam
kha nhiéu tir 12% xudng 7%. Theo Boulton va Quain

(2006), & giai doan ban ddu ctia 1én men & néng do
nito amin tir do bat dau gidm ngay khi qua trinh lén
men bat dau va diéu nay di kéem véi su gidam pH. Toc
do 1én men, duoc danh gid bang su suy gidm trong
luong riéng cta dich nha, dan dan tang toc va dat toi
da sau 24-36 gio va diéu nay c6 lién quan nghich dén
su gia tang ethanol va sinh khoi ndm men. Giai doan
lén men tich cuc t6i da dat duoc sau khoang 4 ngay
va sau thoi gian nay thong s6 nay da gidm voi toc do
lén men gidm toc. Theo ly thuyét, viec chuyén ddi
duong thanh ethanol x4p xi 88%, sy thiéu hut d6 1a ty
1é duoc stt dung boi men dé tao thém sinh khéi va &
muc do thap hon 1a sy hinh thanh cac san phdm phu
trao ddi chat khac cia sy phat trién ctia ndm men.

14

bo con —&—Bix =——pH

12

10

oV

Do Brix. pH

Pé con, ©

0 1 T3
Ngay lén mén

Hinh 3. Sy thay d6i 6 cén, d6 brix va pH cfia dich
nha trong qud trinh lén men

Nhu vay, c6 su thay ddi nhiéu déi véi cac thanh
phan dinh duong quan trong trong dich bia trong
sudt qua trinh 1én men chim trong diéu kién nhiét do
15°C. Trong @6, ham luong TPC, FAN va duong kht
déu thé hién xu huéng giam theo thoi gian lén men.
Bén canh d6, su phat trién ctia n4im men trong qua
trinh ciing lam sut gidm chi s6 pH cta dich bia.

4. KET LUAN

Nghién ctiu nay mé ra kha niang cia viéc san
xudt bia hoan toan tir malt laa IR50404 1a kha thi.
Trong qué trinh ndu bia, thoi gian dich hoa cé tac
dong ro rét dén ham luong duong khtt, axit amin,
polyphenol va hoat tinh chong oxi héa (%DPPH).
Khoang thoi gian dich hoa t6i da & nhiét do 52°C la
40 phut cho hoat tinh enzyme glucoamylase va 50
phuat & 70°C cho hoat tinh o-amylase. Thém vao do,
viec st dung 5% malt 16t b6 sung vao noi nau sau khi
tién hanh hé héa tinh bot trong qua trinh dich hoéa
lam tang ham luong duong khi va axit amin phuc vu
cho qua trinh Ién men. Dich nha sau khi niu séi 60
phut v6i hoa houblon c6 su sut gidm vé ham luong
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axit amin, duong khir, TPC va %$DPPH. Qua trinh lén
men chinh (Ién men chim) béi Saccharomyces
cereviase & nhiét do 15°C sau 4 ngay cho thay dich
bia dat do cén 5%V déng thoi ghi nhan su sut gidm vé
ham luong TPC, ¥DPPH va pH trong suét qua trinh
lén men.
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THE EFFECTS OF MASHING AND FERMENTAION ON THE REDUCING SUGARS, AMINO
ACIDS AND POLYPHENOL CONTENT IN BEER FROM RICE MALT VARIETY IR50404

Nguyen Tan Hung, Phan Viet Thang, Nguyen Cong Ha

Summary

Changes of reducing sugars, free amino acids (FAN) and total polyphenol (TPC) content during mashing
and fermentation of malt from rice cultivar IR50404 was performed. IR50404 rice were soaked for 24 hours
with distilled water, germinated at 30+2°C for 4 days to produce green malt. Then, the green malt was
tempered at 50°C for 60 minutes, dried at 50°C for 24 hours. Mashing was performed on the basis of
adjustment of optimal temperature for the enzyme glucoamylase and alpha amylase activity combination of
the addition of 5% malt at the end of the mashing. The results showed that, after the mashing and boiled
with houblon process, the content of reduced sugar, free amino acids and TPC increased by 1.61; 4.89 and
1.87 times, respectively. In particular, the FAN content in wortafter boilingwas suitable for fermentation
(170.49 mg/L). The main fermentation (bottom fermentation) process was performed for the wort 12.5°Brix
by Saccharomyces cereviase (1 g/L) at temperature of 14-15°C to help the beer reach an alcohol content of
about 5%V after 4-5 days. On the other hand, during main fermentation there was a corresponding decrease
in reducing sugar content, FAN, TPC and pH value of beer. This study confirms the potential of making
beer entirely from rice malt IR50404 possible.

Keywords: Rice malts, mashing, IR50404, fermentation, polyphenol.
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