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TOM TAT

Hién nay, nhu cau tiéu thy bia tha cong ¢ Viét Nam va trén thé gioi ngay cang ting.
Nghién ctu quy trinh san xuit bia thi cong bd sung malt tam giac mach (hat tam giac mach
duge wom mam) da budc déu khao sat théng s6 ki thuat co ban anh hudng dén qua trinh san
Xuat nhur qué trinh vom mam tao malt tam giac mach, ty 18 bo sung enzyme thuy phan duong
hoa, ty 1& phdi tron malt dai mach va malt tam giac mach. Két qua cho thay diéu kién t mam
lam malt tam giac mach tét nhit & nhiét d6 33 °C trong vong 48 gio. Hiéu qua dudng héa cai
thién khi bo sung 3% enzyme GlucoAmylase GA-260 sau 6 gio thay phan. Két qua danh gia
cam quan san pham bia dat diém cao nhét ¢ nghiém thac bd sung 20% malt tam giac mach.

Tur khoa: Bia thu cong, tam gidc mach (Fagopyrum esculentum), 1én men bia.
1. MO PAU

Bia thu cong véi da dang chung loai da tro thanh san phém déc trung vung mién, dia
phuong ¢ nhiéu qudc gia trén thé gidi. Gan day, xu huéng toan ciu thay thé malt dai mach/Ila
mi bing nguyén liéu ngii cde dic biét khac nhu tam giac mach, dap tng mong mubn nguoi
tiéu dung vé san pham méi, chat lugng va stc khoe, cai tién quy trinh san xuat hoac dé giam
chi phi san xuat [1].

Tam giac mach (Fagopyrum esculentum) duoc trong chu yéu ¢ ving nii phia Bic nhu
Cao Bing, Lang Son, Thai Nguyén, Bic Can. Hat tam giac mach c6 noi nhii giau tinh bot va
protein chira cAc amino acid thiét yéu can ddi c6 gia tri sinh hoc cao hon so véi cac loai protein
ngii coc khac. Ngoai ra, tam giac mach con chira lipid, chat xo, khoang chat va nhiing hoat
chat sinh hoc ¢6 lgi cho sirc khoe nhu rutin, flavonoids, fagopyrin va sterols. Dac biét tam giac
mach khong chira gluten vi vay no tré thanh ngudn bd sung phd bién cho nguai bi bénh celiac
(khdng dung nap dugc gluten). Tam giac mach tra thanh hat 6 tiém nang phat trién vé dién
tich trong trot va (g dung trong nganh ché bién thyc pham, trong d6 c6 bia khong chira gluten
(gluten-free beer) trén thé gisi [2]. Nhiéu nghién ciu di chi ra malt tam giac mach chira
enzyme thuy phan tinh bot c6 hoat luc thiap hon déng ké so véi malt dai mach. Do hoat lyc
enzyme o- Va p-amylase thap néu sir dung 100% malt tam gidc mach ma khong sir dung ché
pham enzyme thuong mai trong giai doan duong héa s& din dén ting do nhét dich chéo, giam
nang suat thiy phan va hiéu suét 1én men bia [3-5].

MGt vai nghién ctiu trén thé gici khao sat qua trinh wom mam malt tir tam giac mach va
san xuat bia bd sung loai malt nay. Tuy nhién & Viét Nam chua c6 cong trinh khoa hoc nao
nghién ciru vé linh vyc ndy. Yang va cong su (2019) di nghién ctru san xuét bia Lager giau
rutin bai nguon bo sung malt tam giac mach. Két qua nghién ctru da chi ra enzyme phan giai
rutin 13 tac nhan chinh anh hudng dén ham luong rutin & gian doan nau malt va thanh pham.
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Bia tir malt tam giac mach chtra ham luong rutin cao gap 60 lan bia thudng vi vay ¢ tinh 6n
dinh, chdng oxy hoa [6]. Tuy nhién, nhidu nghién ciru da chi ra sy khac biét gitra hoat tinh
enzyme trong malt tam giac mach thép hon trong malt dai mach. Do ham lugng enzyme o- va
B-amylase thap hon nén viéc san xuat bia hoan toan tir ngudn malt tam giac mach s€ gap nhiéu
tré ngai nhu d6 nhét dich malt cao, tée d loc cham, anh hudng dén hoat dong nAm men nén
kha nang 1én men thap [7, 8]. Agu va cong su (2012) da khao sat anh huong cua nhiét ¢ wom
mam dén qua trinh phan giai protein cua hat khong chua gluten nhu gao va tam giac mach
trong giai doan u malt va nau. Két qua wom mam cho thay malt tam giac mach chira nhiéu
dudng glucose hon duong maltose va con chira nhiéu chat xo hoa tan va nito ty do. Nhin chung,
tam giac mach c6 tiém nang cao trong viéc ung dung san Xuét bia khong gluten 1am ting tinh 6n
dinh caa san pham, chi phi thip va dé tng dung rong réi [9].

Vi vy, myc tiéu cia nghién ctru nay nham phat trién san pham bia thi cong tir malt tam
giac mach, mét nguon nguyén li¢u trong nudc thay thé mot phan malt dai mach nhap khau, va
budc dau dé xuat quy trinh san xuat bia tam giac mach thi cong gidu cac hoat chét sinh hoc &
guy mé phong thi nghiém.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Tam giac mach duoc trdng va mua tai Ha Giang, van chuyén vé khoa Nong Lam, Dai hoc
ba Lat.

Ché pham enzyme GlucoAmylase GA-260 (EC.3.2.1.3) c¢6 hoat tinh 260.000 u/g
(ICFOOD Viét Nam) lam tac nhan duong hoa tinh bot trong qua trinh nau malt bia ¢ nhiét do
t6i wu 55-58 °C.

Malt dai mach sir dung la malt Chauteau Pale Ale c6 d6 mau EBC 7-10 va chiét xuat kho
80%, xuit xtr Buc; Hoa houblon Hallertau Magnum cé ngudn gdc tir Bc va c6 alpha acid
déng 11-16%, beta-acid 5-7%.

N4m men thwong phim Saccharomyces cerevisiae RV002 (Angel Yeast) dugc cung cap
b&i ICFOOD Viét Nam.

2.2. Phwong phap
2.2.1. QUA trinh wom mam va sdy malt tam giac mach

X Iy hat truéc khi wom mam: Hat tam gidc mach duoc rira qua nuéc sach nham loai bo
tap chat. Tiép theo, dem ngam véi nuéc 4m & nhiét d6 40-45 °C trong vong 5 gio. Sau do vot
ra i bang khan 4m, thuong xuyén thém nudc va tién hanh b tri theo cac nghiém thuc thi
nghiém khao sat wom mam.

Séy tam gidc mach sau wom mam ¢ nhiét do 60 °C trong vong 6-8 gio. Malt dat d am
sau say 12-13%.

2.2.2. Quy trinh sdan xudt bia tam giac mach

Malt dai mach va malt tam gidc mach phéi tron theo ty ¢ thi nghiém — Nghién — Duong
héa (bd sung CaS0Os) — Loc — Houblon héa — Lé&n men chinh — Loc — Lé&n men phu
(b sung duong carbonation drops) — Trit lanh — Thanh pham.

q B4 tri thi nghiém duoc thuc hién trong chai bia thuy tinh mau nau c6 nip swing top Vi
thé tich 330 mL/chai va moi nghiém thae dugc lap lai 3 lan.

2.2.3. Phuong phap phan tich
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Xac dinh luong acid téng bang phuong phap chuan do dién thé theo TCVN 5483:2007.

Xac dinh nong do methanol trong bia bang phuong phap do quang phd hap thy UV- Vis
(TCVN 9637- 7'2013) do do hap thu quang & bude song A = 575 nm.

Xac dinh ndng d6 aldehyde theo phuong phdp so mau dya trén phan ung cua aldehyde
vé6i fuchsine va NaHSOs tao ra hop chat mau hong. Sau d6 tién hanh do d6 hip thu quang trén
may do quang UV-Vis ¢ budc song A = 540 nm.

Danh gia cam quan bia tam giac mach theo TCVN-3215-79. San pham bia tam giac mach
& mdi nghiém thuc khac nhau duoc bao quan lanh ¢ nhiét d6 6-8 °C dén ngay danh gia cam
quan theo TCVN-3215-79. Chi ti€u dugc danh gia bang phuong phap cho diém theo thang
diém 6 (thap nhat 12 0 cao nhat 1a 5 gom: trang thai va do bén cua bot, do trong va mau sic,
mui, va vi. Céc chi tiéu nay cd hé sé quan trong lan luot 12 0,8; 0,4; 0,8; va 2. Mic chat luong
san phém s& dugc xép nhu sau: hong, rat kém, kém, trung binh, kha va tét. San pham dat néu
sb diém chung trén 11,2 diém va mdi chi tiéu trén 2,8 diém, khdng c6 chi tiéu nao dudi 2 diém.

Xt ly s6 liéu: Sé liéu thi nghiém duoc phan tich trén phan mém Microsoft Excel va SPSS-
20 (Statistical Package for the Social Sciences-20). Két qua s& duoc trinh bay duéi dang trung
binh + d6 léch chuan. Phan tich phuong sai ANOVA va kiém dinh Tukey dugc thuc hién nham
danh gia muc d6 sai khéac gitra cac gia tri trung binh & mirc y nghia 0,05.

3. KET QUA VA THAO LUAN
3.1. Khio sat anh hwéng cia nhiét dé wom mam malt tam giac mach

Hat tam giac mach qua qua trinh ngdm d4 hiit nudc dat dén d6 am can bang can thiét cho
sy nay mam va c6 nhiing chuyén bién sinh hda, thiy phan noi nha nho hé enzyme duoc kich
hoat trong giai doan nay. C6 thé noi giai doan wom mam la qué trinh quan trong dé bién doi hat
ngil cdc dudi cac diéu kién nhiét do va thoi gian duoc kiém soat nham tao thanh malt bia la
mot qua trinh sinh ly phuc tap [10].

Qua trinh vom mam tam gi4c mach da kich hoat hé enzyme amylase thay phan tinh bot
thanh duong, cac san pham phan tir lugng nho 1a co chit cho nAm men 1én men bia ciing nhu
1a ngudn dinh dudng, ning luong cua bia thanh phdm. Trong d6, nhiét do 1a mét trong nhitng
yéu té chinh anh hudng dén hiéu qua wom mam. Do vay, thi nghiém wom mam duoc tién hanh
& cac muc nhiét do sau: nhiét d6 phong, 30 °C, 33 °C, 36 °C, va 40 °C. Két qua lan mot thu
duogc sau 24 gio thé hién ¢ Bang 1 nhu sau:

Bang 1. Anh huong caa nhiét d6 wom mam khéc nhau sau 24 gio

Chi tiéu Nhiét do phong | 30 °C 33°C 36 °C 40 °C
Chicudai mamtrung | 4 7204 099 | 18704007 | 2,204 0,12 | 1,50+ 0,29 | 0,860+ 0.13
binh (mm)

Ty 1& nay mim (%) 70,2 70,7 81,4 80,1 421

(Chiz cai khéac nhau thé hién si khac biét ¢ y nghia thong ké ¢ p < 0,05)

Nhiét d6 anh huong dén d6 dai nay mam cua hat co su thay doi rat dang ké. O nhiét do
cao ty & nay mam thap, chiéu dai mam ngan. Biéu nay duoc quan sét thiy & 40 °C vai ty 18
nay mam 42,1% va chiéu dai mam trung binh (0,86 + 0,13) mm (p < 0,05). Két qua cho thdy
wom mam & 33 °C dat ty I¢ nay mam va chiéu dai mam 1on nhit so véi cac muc nhiét do con
lai, trong ung la 81,4% va (2,20 £ 0,12) mm (p < 0,05). Ké thira két qua nghién ctru vé malt
dai mach va nghién ctru cua nhom tac gia vé wom mam malt lta cho thy c6 thé dinh chi qua
trinh wom mam khi chiéu dai mam dat trén 3-5 mm. Do d9, tiép tuc theo ddi thi nghiém wom
mam dén 48 gid va két qua duogc thé hién ¢ Bang 2 nhu sau:
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Bang 2. Anh huéng cia nhiét @6 wom mam khac nhau sau 48 gio

Chi tiéu Nhiét do phong 30°C 33°C 36°C 40°C
Chiéu dai mam
trung binh (mm)

Ty I& nay mam (%) 79,8 90,2 95,5 92,2 63,1

2,56+ 0,25 2,878+ 0,07 | 3,122+ 0,07 | 2,52%+ 0,30 | 2,00°+ 0,09

(Chiz cai khéac nhau thé hién sir khac biét c6 y nghia thong ké ¢ p < 0,05)

Sau 48 gio u hat ¢ 33 °C dat chiéu dai mam va ty 18 nay mam cao nhét lan lugt
la (3,12 £ 0,07) mm (p < 0,05) va 95,5%. Nguoc lai két qua dat thap nhat & 40 °C ty I¢ hat
khong nay mam cao do nhiét d6 cao lam mat d6 am cua hat. Mot vai nghién ciru trén thé gioi
thuc hién wvom mam tam giac mach & diéu kién nhiét d6 thip 15-16 °C, tuy nhién thoi gian kéo
dai 4-6 ngay [11, 12]. Hoac ¢ nhiét do cao hon tir 19-30 °C tuong tng Vvéi thoi gian tir 4-5
ngay [13, 14]. Biéu kién nay mam khéc nhau & cac nghién ciru nay c6 thé do thyuc hién trén
nguyén liéu tam gidc mach ¢ nguon gdc khac nhau nhu ving trong, thoi gian thu hoach, gidng
va phuong phap trong hitu co hay khong. O nghién citu ndy ching t6i str dung tam giac mach
thu hoach vao vu mua nam 2019 tai Ha Giang, két qua wom mam & nhiét do 33 °C dat két qua
tot nhat ti 16 nay mam cao vi vay duoc chon dé tién hanh cac thi nghiém tiép theo.

Tam gidc mach sau khi vom mam ¢ 33 °C sau 48 gio dat do am 38,23 + 0,67% tiép tuc
duoc say ve d6 am an toan 12-13% & nhiét d6 60 °C trong vong 6-8 gio. Day 1a malt tam gidc
mach nguyén liéu dugc sir dung nghién ctru san xuat bia.

3.2. Anh hwéng cua ty 1é bd sung enzyme GA-260 dén qua trinh dwong hoa

Qua trinh vom mam kich hoat hé enzyme amylase thay phan tinh bét, tuy nhién hoat tinh
enzyme nay thap nén ty 16 tinh bot sot chua duge dudng hoa cao. Do dé, can bd sung ché pham
enzyme amylase trong qua trinh duong hoa malt tam giac mach. Thi nghiém duoc bd tri véi 5
muc ty 1é enzyme GA-260 tang dan gom: 0 (d6i ching), 0,5, 1, 3, va 5% (v/v). Két qua chi
tiéu nong do chit tan (°Brix) thay ddi giita cac nghiém thirc dugc thé hién ¢ Hinh 1. Enzyme
GA-260 c6 kha nang thay phan lién két 1,4 va 1,6-glucoside ciia phan ti tinh bot thanh glucose,
dextrin c6 phan tir thip. Két qua cho thay ndng do chat tan (°Brix) thay d6i ty Ié thuan véi ty
I& enzyme bo sung dat 4,09-7,67 °Brix. Khao sat so bo cho thay nong do chat tan ting khi
duong hoa bé sung malt dai mach. Dit biét, & ty 16 enzym bd sung 3 va 5% (v/v), ham luong
chat tan tang trén 12 °Brix. Vi vay, ty 18 bd sung enzyme 3% (v/v) duoc lya chon dya trén tinh
kinh té va hiéu qua duong héa.
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Ty 1€ enzyme (%)
Hinh 1. Anh huéng cua ty 1¢ enzyme GA-260 dén qua trinh duong héa
(Céc cgt c6 cac chir cai khac nhau thé hién si khac biér ¢6 y nghia thong ké ¢ p < 0,05)
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3.3. Panh gia cam quan bia tam giac mach & céc ty 1é phdi trén malt dai mach va malt
tam khéac mach khéc nhau

Nhiéu nghién ctu di chi ra bat cap khi san xuit bia hoan toan tir nguén malt tam giac
mach. Do d6 can thiét phai b6 sung malt dai mach nham cai thién giai doan duong héa va ting
hiéu suat 1én men. Thi nghiém danh gia ty 1¢ phdi tron malt tam giac mach duoc b tri véi 5
muc ty 18 0%, 20%, 30%, 40% va 50%. Két qua dua trén danh gia cam quan bang phuong
phap cho diém thi hiéu theo TCVN:3215-79 trén 4 chi tiéu trang thai va do bén bot, do trong-
mau sac, mui, Va vi v&i hé s6 quan trong twong tng la 0,8; 0,4; 0,8; va 2. Két qua danh gia
cam quan dugc thé hién ¢ Bang 3.

Bdng 3. Két qua danh gia cam quan san phdm bia thu cong tam giic mach

» Diém trung binh cac chi tiéu danh gia » N i
Malt tam giac S - Diém trung binh ¢6 | -~ .
mach (%) Trang thai va do b trong, Mui Vi hé sb quan trong €p loa
bén bot mau sac :

0 5,00 £ 0,00 500+0,00 | 475+0,44 | 440+0,50 18,8 Tét

20 5,00 £ 0,00 500+0,00 | 500+0,00 | 500+0,00 20 Tét

30 5,00 £ 0,00 4,70+0,47 | 445051 | 455051 18,44 Khéa

40 5,00 + 0,00 435+0,49 | 430+0,47 | 4,45+0,51 17,64 Kha

50 5,00 + 0,00 425+0,44 | 360+0,50 | 3,85+0,36 16,44 Kha

Két qua & Bang 3 cho thiy bia thanh pham khi c6 b6 sung 20% malt tam gidc mach dugc
xép loai tot bang véi bia 1én men tir 100% malt dai mach va diém cao hon Cac ty 1¢ malt tam
giac mach con lai. Ty 1& bd sung malt tam giac mach cang cao thi diém danh gia cang thap,
tuy nhién déu dat muc xép loai kha. Do hat tam gidc mach c6 vi ding nhe do d6 anh hudng vi
bia thanh pham néu b sung voi ty 1€ 1on. Nhin chung, ty 1¢ malt tam giac mach bo sung dudi

50% déu dat diém cao dbi voi chi tiéu trang thai-dd bén bot va do trong-mau sdc, san pham
chap nhan duoc dat xep loai Kha-Tét. Mat khac, chi tiéu mui, vi thap khi tang ty 1€ malt tam
giac mach c6 thé do anh hudng cua huong vi hat tam giic mach. San phdm bia c6 vi dang dic
trung anh hudng phéan 16n do chit luong, ty 16 bd sung hoa houblon. Vi vdy can nghién ciru
thém sy anh hudng cia ty 16 bd sung hoa houblon va malt tam giic mach dén hwong vi cua
bia thanh pham. Tém lai, bia thu céng san xuit c6 bd sung 20% malt tam gidc mach 14 san
pham ¢ cac diém cam quan déu dugc danh gid & mirc 5. Do d6, ty 1é 20% malt tam gidc mach
1a Iyra chon t6t nhat dung dé phdi tron.

Danh gia chi tiéu hoa sinh san pham bia & san xuét tir 20% malt tam giac mach, trong d6 ham
lwgng methanol va andehyde 14 hai chi tiéu quan trong dé danh gia cht lugng bia tam gidc mach
do anh hudng tidu cuc dén sirc khoe ngudi tiéu dung. Ham luong methanol va aldehyde dugc xac
dinh bang phuong phdp do quang UV-Vis, két qua lan luot dat (1,16 + 0,003) mg/L va (1,201 +
0,0001) mg/L, thap hon ngudng cho phép theo QCVN 6-3:2010/BYT.

Hinh 2. Banh gia cam quan bia tha cdng tam gidc mach

88




Khdo séat quy trinh sén xuat bia thd céng tam giac mach (Fagopyrum esculentum) ...

3.4. So' dd quy trinh san xuit bia thi cdng tam giac mach & quy md phong thi nghigm

‘ 80% Malt daimach ‘ | 20%Malt tam gidc mach ‘

0.03% (wiv) .
3% (viv) GA-260

Houblon hoa
T0-20°C

¥
Lén men chinh
6 ngay22-24°C

¥
TN
¥

| Chiét chai ‘ 0.4 duwéng/330 mL

v

Lén men phu

4 ngay 18-20 =C
¥
Trir lanh 4-6 °C

0.3% (w/v)hoa bia

0.3% (wiv) S.cerevisae

Hinh 3. Quy trinh san xuat bia thu cong tam giac mach
4. KET LUAN

Dua vao két qua nghién cuu khao sat quy trinh san xuit bia tha cong tam giac mach & quy
mo phong thi nghiém da dé suat duoc diéu kién nhiét do va thoi gian wom mam tam 'giac mach
thich hop nhit lan luot 13 33 °C trong khoan thoi gian 48 gio. Nham nang cao hiéu suat qué trinh
dudng hoa can bo sung enzyme thily phan tinh bot Glucoamylase GA-260 Vi ty 18 3% (viv),
tién hanh ¢ nhiét do 50-60 °C trong vong 60 phat. Nghién ciu chi ra ty 1& phdi tron thich hop
nhat 1a 80% malt dai mach va 20% malt tam giac mach cho thanh pham dat diém s chung cao
nhét va dat loai tot. Tir nhitng két qua nay sé tao co s¢ phét trién san xuat & quy mo pilot va dua
san pham ra thi truong.
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ABSTRACT

EVALUATING THE BREWING PROCESS OF BUCKWHEAT (Fagopyrum esculentum)

BEER AT LABORATORY SCALE

Tran Thi Thanh Tien, Nguyen Tien An, Nguyen Thi Thanh Tinh*
Faculty of Agriculture and Forestry, Dalat University
*Email: tinhntt@dlu.edu.vn

Today, the demand for craft beer production and consumption in Vietham and around the

world is increasing. Research on the craft beer production process with buckwheat malt

addit
germ

ion aimed to investigate the basic parameters affecting the production process such as the
ination conditions for buckwheat malt production, buckwheat malt addition rate,

saccharolytic enzyme addition rate, and the ratio of barley malt and buckwheat malt. The
results show that the most efficient germination condition for buckwheat malt was at 33 °C in

48 h

ours. The saccharification efficiency was improved with the addition of 3% (v/v)

GlucoAmylase enzyme GA-260 after 6 hours. The sensory evaluation indicated that the beer
produced from 20% buckwheat malt addition had the highest score.

Keywords: Craft beer, buckwheat (Fagopyrum esculentum), beer fermentation.
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