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Muc tiéu nghién cttu 1a tao 4 san phdm d6 uéng khong con tir malt va hoa houblon, c6 mau sac
thay d6i trong khung mau tir vang dén nau, nho vao sy phoi tron gitta dich malt den va malt vang
voi cac ty 1é khac nhau, c6 vi dang ctia hoa houblon va vi chua tir axit citric. Nguyeén liéu st dung 1a
malt vang (Hordeum vulgare L.), malt den, hoa houblon (Humulus lupulus 1.) va axit citric.
Nghién ctru duoc thuc hién qua 5 noi dung thu duoc két qua nhu sau: Malt vang va den duoc
nghién dat kich thuoc 1,5 mm; duoc ndu véi ty 1é malt: Nudc 1a 1: 7 theo gian d6 duong hoa. Dich
malt vang bé sung hoa houblon véi ty 1& 0,05%. Phoi tron dich malt den va dich malt vang - houblon
theo cac ty 1é 1: 50, 1: 100, 1: 200 va 1: 400 va diéu chinh pH vé 4,1.

Tt khéa: Do uong khong con, hoa houblon (Humulus lupulusL.), malt (Hordeum vulgarel..).

1. DAT VAN DE

Trong boi canh nguoi tiéu dung ngay cang
quan tam dén stc khoe, xu huéng stt dung cac
loai @6 uéng c6 ngudn goc tu nhién, it hodc
khong con, giau hop chat sinh hoc dang gia tang
manh mé trén toan cau. Nudc udng tir malt
(Hordeum vulgare L.) va hoa houblon (Humulus
Jupulus L.) khong chi c6 nguon goc thuc vat, hai
nguyén liéu trén con néi bat voi ham luong cao
cac hop chat co hoat tinh sinh hoc, dic biét la
polyphenol, flavonoid va cac axit dang
isohumulone - von duoc biét dén voi kha niang
khang oxy hoa, khang viém, khang khué4n va ho
tro stc khoe tim [1]. Malt, thuong dwoc st dung
trong san xuat bia, 1a san pham thu duwoc sau qua
trinh ndy mam va sy kho ngti coc (chu yéu la lua
mach). Trong qua trinh nay, hé enzyme noéi sinh
duwoc hoat hoa, lam phan giai tinh bot va protein,
tao ra nhiéu hop chat co gia tri dinh dudong va
chttc nang sinh hoc. Bén canh do, hoa houblon -
von duoc st dung truyén thong dé tao huong vi
dac trung va bao quan bia - chta mot loat hop
chat dang (o- axit va p- axit), cé tac dung sinh ly
tich cuc do6i voi co thé nguoi, nhu giam stress oxy
héa va ho tro tieu hoa [2].

Thi truong bia khong con va do uong lam ti
malt dang ting trudng manh: Quy mo toan cau
nam 2024 dat khoang 21,9 - 23,8 ty USD, du bao sé
taing len dén gan 35 ty USD vao nam 2032 [3].
Trong d6, san phidm tir malt va houblon chiém
phan quan trong va c6 tiém nang phat trién manh
& khu vuc chau A Thai Binh Duong, noi xu huéng
tieu dung dang dich chuyén ro rét sang cac san
pham c6 loi cho sttc khoe [4].

Hién nay, cac nghién ctu vé thirc uong khong
con tir malt va hoa houblon van con han ché, san
phdm nay nhu mot lya chon thay thé bia truyén
thong, phu hop cho nhiéu do6i tugng, bao gém ca
tré vi thanh nién, nguoi cao tudi va nguoi kiéng
con [5]. Do @6, nghién ctru nay duoc thuc hién
nham khao sat cac dic diém hoa-ly va cam quan
clia nuéc udng tir malt va hoa houblon, tir d6 dé
xuat huong phat trién san phdm moéi c6 gia tri cho
cong dong.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Malt vang (Bohemian Pilsner, d0 mau EBC:
3,0 - 4,0) va malt den (Roasted Barley, d0 mau:
1000 - 1300 EBC), Houblon (Hallertau Mandarina
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Bavaria, dang kho, a-axit: 7 - 10%, p-axit: 4 - 7%, tinh
dau: 1,1 - 2,1 mL/100g; linalool 0,1 - 0,6% tong
luong dau) tir Cong ty TNHH TM&VT Thai Tan,
nhap khau tr Weyermann® Spezialmalze, Diic.
Axit citric theo TCVN 5516:2010 [6].

2.2. Phuwong phap nghién ctru
2.2.1. Noi dung nghién cuu

- Noi dung 1: Khao sat sy anh huong kich
thuoc malt sau nghién dén ham luong chat kho
cua dich malt trong qua trinh duong héa: Hat malt
duoc xay phan thanh cac kich thuéc 0,5; 1,0; 1,5;
2,0; 2,5 mm; bd sung nudc voi ty 1é malt: nuoc 1a 1:
8. Ché do nau duoc tién hanh nhu sau: cho nudc
vao noi gia nhiét lén dén 40°C roi cho malt vao, giir
¢ nhiét d6 nay 20 phuat, sau d6 nang nhiét lén 50°C
gitr trong 10 phut, tiép tuc nang nhiét len 65°C gi
trong 35 phut, cudi cling nang lén 75°C gitt trong
20 phut. Khi cho malt vao, mdi 5 phut 1ay mau xac
dinh ham luong chat kho; két thuc qua trinh nau
dich malt duwoc danh gia cam quan cac chi tiéu
(trang thai, mau, mui, vi).

- Noi dung 2:- Khao sat sy anh hudéng cua ti lé
malt: nuéc dén ham luong chat kho ctia dich malt
trong qua trinh duong hoéa: kich thudéc hat malt
duoc chon (noi dung 1) sé duoc bo tri nhu noi
dung 1 véi cac ty 1é malt: nuéc 1a 1: 4, 1: 5, 1: 6, 1:
7,1: 8.

- Noi dung 3: Khao sat sy anh huodng cua
nhiét do va thoi gian dén ham lwong chat kho cta
dich malt trong qua trinh dwong hoa: kich thudéc
hat malt duwoc chon & noi dung 1, ty 1é malt: nudc
duoc chon & noi dung 2, ché do nau duoc tién
hanh & 40°C trong 30 phut, nang nhiét lén 50°C
gitr trong 30 phut, tiép tuc nang nhiét lén 65°C gitr
trong 45 phut, cudi cung nang lén 75°C gitt trong
35 phat. Sau méi 5 phut 14y mau xac dinh ham
luong chat kho.

- Noi dung 4: Khao sat sy anh hudng cua ty 1é
hoa houblon dén gia tri cAm quan ctia dich duong:
hoao houblon duoc bé sung vao dich malt vang véi
cac ty 1é 0,025; 0,05; 0,075; 0,1; 0,125%. Dich duwong
sau houblon héa (dich malt vang-houblon) duoc
danh gia cam quan cac chi tiéu (trang thai, mau,
mui, vi).

- Noi dung 5:Nghién cttu cong thic phoi ché:
Qua trinh phoi ché duoc tién hanh vo6i dich malt
den:dich malt vang-houblon véi cac ty 1é tuong ing
1: 12,5; 1: 25, 1: 50, 1: 100, 1: 200, 1: 400, 1: 800, 1:
1600; dua vao két qua cam quan dé chon 4 mau tot
nhat. Mau duoc chon dung axit citric dé chinh pH
vé 3,7; 3,9; 4,1; 4,3 va 4,5; san pham duogc lua chon
dua vao két qua cam quan.

Luong bot malt cho 1 nghiém thac 1a 10 g, do
lap lai ctia moi thi nghiém 1a 3 1an. Quy trinh ché
bién duoc thuc hién theo hinh 1.

e
: —-‘ Lam sach H Can H Nghién ]—’ Dudng héa H Loc dich duwdng H Houblon héa }-— )ﬁ%
l ‘.n..‘

.H‘ Lam sach l—‘[ Can J%[ Nghién Hau‘bnghéa H Loc dich dwérng ]—{ Ly tdm ]—{ Ph&i trén ]

mﬂn'-_{ Bio on H Dén nhan H Thanh triung H Péng chai ]—— Phgi ch&

Hinh 1. Quy trinh ché bién

2.2.2. Phuong phap phan tich

- Phuong phap hoéa ly: Ham luong chat kho
hoa tan duoc xac dinh bing khuc xa ké 300001,
Sper Scientific, USA. Ham luong duong tong duoc
dinh luong bang phuong phap 3,5 -dinitrosalicylic
axit (DNS) [7]. X4ac dinh pH bing may do
pH/ORP dé ban HI5221-02, Hanna, Romania. Ham
luong axit téng duoc xac dinh bang phuwong phap
chuédn do theo TCVN 5564:2009 [8].

- Phuong phdp cam quan: PDanh gia cam quan
duoc thuc hién theo TCVN 3215-79 [9], st dung
hé thong 20 diém trén thang 6 bac (0 - 5), trong
d6 0 1a mixc thap nhat, 5 1a muc cao nhat cho méi
chi tiéu.

- Phuong phap xur Iy s6 liéu: Tat ca so lieu
duoc biéu dién dudi dang trung binh + SD ¢ muc y
nghia P < 0,05. Sit dung phan mém xt ly s6 liéu
Statgraphics Centurion XV.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Sir anh hudng kich thudc malt sau nghién
dén ham leong chat kho ctia dich malt trong qua
trinh duong hoa

Kich thudéc hat malt 1a mét yéu t6 quan trong
anh huong tryc ti€p dén hiéu qua cta qua trinh
nau, dac biét 1a giai doan duong hoa. Malt nghién
min giup tang dién tich bé mat ti€p xuc gitta

A. Malt ving

Him lugng chit kh (-Bx)

5 40 45 50 55 60 65
40-C 50-C 65-C 75-C

Théd gian (phir) va nhigt dj (~C) qud trinh dwirng héa

0,5 mm 1,0mm 1,5mm 2,0mm  =——2,5mm

Him lwgng chit khé (:Bx)

enzyme va co chat, tir d6 cai thién hiéu suat phan
giai tinh bot va thu hoi chat chiét [10]. Tuy nhién,
néu qua min sé lam duc dich duong, gay kho khan
cho qua trinh loc va anh huong dén dac tinh cam
quan ctia san phdm [11]. Do @6, lua chon kich
thudc malt pht hop 1a can thiét dé can bang giira
hiéu suat chiét xuat va chat luong cdm quan trong
qua trinh san xuat d6 uéng tir malt.

B. Malt den

=}
Ly

5 20 25 30 35
40-C 50-C 65.C 75-C

40 45 50 55 60 65 70 75 80

Thisi gian (phit) vA nhift 4§ (-C) qué trinh dwimg héa

0,5 mm 1,0mm 1,5mm 2,0mm =—2,5mm

Hinh 2. Sy anh hudng kich thuwéc malt sau nghién dén ham lieong chat kho cta dich duong

Su bién dong ham luong chat kho theo thoi
gian va nhiét do phan anh ro hoat tinh ctia hé
enzyme noi tai trong malt, dac biét 1a a-amylase va
B-amylase. Trong @6, malt c6 kich thudéc hat nho
(0,5 - 1,0 mm) cho hiéu suat chiét xuat cao hon so
voi cac co hat 1o6n hon, dic biét trong giai doan tir
65°C tré di. Tuy nhién, sy khac biét gitta cac kich
thudc giam dan & nhiét do cao cho thiy, muic do
hoa tan chat kho dan 6n dinh. Két qua nay phu
hop véi nghién ciu cia Kunze (2014) [10], trong
d6 nhiet do toi wu cho hoat tinh ctia p-amylase nam
trong khoang 60 - 65°C va cia Bamforth (2003)
[11], cho thay kha nang chiét xuat chat kho tiang
manh trong khoang 60 - 70°C, sau do chiing lai do
enzyme bat dau bi bat hoat. Ngoai ra, kich thudc
malt nhé giup tang dién tich ti€p xuc gitta enzyme
va co chat, tir d6 cai thién hiéu suat thu hdi chat
chiét [10].

Mui
A. Maltvang
: 5 (), 5 MM
Tong thé Vi 1
1,5 mm
2,0 mm
—) 5 mm
Trang thai Mau séc

Biéu do cua malt den (Hinh 2B) cho thay, ham
luong chat kho tiang cham va déu hon, khong c6
giai doan tang dot ngdt nhuw malt vang (Hinh 2A).
biéu nay phu hop voi thuc té rang, malt den cé
hoat tinh enzyme rat thip do bi mat hoat tinh
trong qua trinh rang & nhiét do cao, chat chiét thu
duoc chi yéu la cac hop chat hoa tan sdn, phu
thudc vao cau truc vat ly va mie do nghién, thay vi
hoat tinh enzyme nhu & malt vang [11]. Ngoai ra,
kich thuéc hat cting anh hudng ro, cAc mau malt
nghién min (0,5 - 1,0 mm) c6 ham lugng chat kho
cao hon, phan anh kha niang tiép xuc tot hon gitta
enzyme va co chat. Diéu nay phu hop voi két qua
nghién cttu ctia Kunze (2014) [10], kich thuéc malt
nho giup cai thién hiéu suat chiét xuat nhung can
can bang dé tranh anh huéng qua trinh loc.

4 B. Malt den

Téng thé Vi ==0,5 mm
1,0 mm
1,5 mm
2,0 mm
—3 5 mm
Trang thai Mau séc

Hinh 3. St &nh hudng cta kich thudéc malt sau nghién dén diém cdm quan ctia dich duong
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banh gia cam quan doi voi malt vang cho thay
cac mau co kich thuoc hat 1,5 - 2,0 mm dat diém
cao hon & hau hét cac chi tiéu, dac biét 1a mui, vi
va tong thé. Trong do, mau 1,5 mm dat muc cao
nhat vé mui va trang thai, cho thdy ty 1¢ thu hoi
chat chiét tot co thé gop phan lam tang cuong
huong vi dic trung cta dich duong. Cac mau céd
kich thuéc 16n (2,5 mm) va nho hon (0,5 - 1,0 mm)
c6 diém cam quan thap hon, nhat 1a & chi tiéu vi,
mau va trang thai, cho thay kha ning hoa tan va
phan giai kém hon hoac dich duong bi duc, mau
sam. Nhin chung, mau malt vang nghién & kich
thuéc 1,5 mm cho két qua cam quan t6t hon va
duoc danh gia cao hon vé tong thé.

So v6i malt vang (Hinh 3A), cac chi tiéu cam
quan cua malt den (Hinh 3B) c6 matc danh gia
thap hon, dac biét 1a & mau, mui va vi, c6 thé do
cac hop chat melanoidin, caramel c6 huong chay
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dac trung trong qua trinh rang [10]. Tur cac két
qua phan tich trén, kich thudéc malt 1,5 mm duoc
x4ac dinh 1a phtu hop nhat cho ca malt vang va malt
den, cho ty l¢ thu héi chat chiét xuat cao va chat
luong cam quan tot.

3.2. Sy anh huéng cda ti 1& malt: nuéc dén
ham lugng chat khé ctia dich malt trong qua trinh
duong héa

Ty le gitta nguyén liéu malt va nuoc 1a yéu to
quan trong anh hudéng truc ti€p dén hiéu qua qua
trinh duong hoa. Ty 1é nay khong chi quyét dinh
nong do enzyme va co chat trong dich nha ma con
anh huong dén kha nang truyén nhiét, do nhot va
muc do thuy phan tinh bot thanh duong hoa tan.
Viéc thay d6i ty 1é nguyeén liéu : nudc c6 thé lam
thay déi ham luong chat kho thu duoc, tit d6 anh
hudng dén ty 1é thu hoi chat chiét va chat luong
san pham cudi cung.

B. Malt den
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Hinh 4. Sy 4nh hudéng ti 1é malt: Nudc dén ham lwong chat khoé cia dich malt trong qua trinh dwedng héa

Két qua hinh 4 cho thady ham luong chat kho
cuia malt vang (Hinh 4A) tiang ro rét theo thoi gian
va nhiét do trong suot qua trinh duong hoa. O moi
ty 1é nguyeén liéu : nudc (tir 1: 4 dén 1: 8), mau co
ty 1& nguyeén liéu cao hon (1: 4, 1: 5) luén cho gia
tri ham luwong chat kho cao hon, ching té rang
nong do co chat va enzyme trong moi truong co
dac giup tang hiéu qua thay phan tinh bot thanh
duong don va oligosaccharide. Dac biét, giai doan
tir 20 - 30 phut (twong umg voi nhiét do6 ting tu
40°C lén 50°C) ghi nhan su gia ting manh vé ham
luong chat kho, day 1a nhiét do hoat dong toi wu
1,4-glucosidic trong amylose dé tao maltose [10].
Tai nhiét do 65°C, enzyme a-amylase hoat dong
manh, ti€p tuc phan giai dextrin thanh cac phan ti
duong ngan hon, gép phan duy tri su gia tang ham
luong chat kho. Tuy nhién, dén nhiet do 75°C, toc

do tang cham lai do enzyme bat dau bi mat hoat
tinh nhiét [11]. Sy khac biét theo ty 1é nguyén liéu
con duoc ghi nhan trong nghién cttu ctia Poreda
va cs (2014) [12] cho thay, ty lé malt: nuéc thap
hon gitp céi thién hiéu suat chiét xuat trong san
xuat bia. Déi v6i malt den (Hinh 4B), ham luong
chat kho ciing tang déu theo thoi gian va nhiét do,
nhung mtc d0 gia ting cham hon so voi malt
vang. Diéu nay co thé 1a do hoat tinh enzyme bi
suy giam do qua trinh rang & nhiét do cao trong
san xuat malt den, 1am bién tinh protein va enzyme
nhu o-amylase va p-amylase [13]. Mac du cac mau
malt den ban dau (5 - 10 phut) c6 gi4 tri *Brix cao
hon malt vang, diéu nay duoc cho 1a do su hién
dién cta cac hop chat hoa tan hinh thanh tit phan
ung Maillard va caramel hoa trong qua trinh rang,
chit khong phai do hoat dong enzyme thiy phan
tinh bot [11]. Sau d0, toc do ting cta °Brix ¢ malt
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den dién ra cham hon va 6n dinh hon, phan anh
mutrc do thay phan tinh bot han ché. Céc ty 1é malt:
nudc thap hon (1: 4, 1: 5) van cho gia tri cao hon,
nhung sy khac biét khong ro rét nhu & malt vang.
Két qua phu hop voi nghién cttru ctia Poreda va cs
(2014) [12], hiéu suat chiét xuat cta malt den
thuong kém hon do anh huéng ctia qua trinh xt ly
nhiét lam giam kha nang hoa tan va hoat tinh
enzyme.

Mui
5

A. Malt vang

1:4
1:5
1:6
1:7
—1:8

Téng thé Vi

Trang thai Mau sfic

Két qua tir hai biéu d6 cho thay ty lé malt:
nuoc co anh huong ro rét dén hiéu qua duong hoa
cta ca malt vang va malt den. O moi giai doan, ty
lé malt: nudc cang thap thi gia tri ham luong chat
kho (°Brix) cang cao, tuy nhién chat luong cam
quan cua dich chiét & cac ty 1é khac nhau cho két
qua khac nhau (Hinh 5).

Mui

B. Malt den

-1:4

1:5

1:6

1:7
—]:8

Tdng thé Vi

Trang thai Mau sic

Hinh 5. Sy 4nh hudng ti 1& malt: nwéc dén diém cam quan caa dich dueong

Dua trén cac biéu dé hinh 5AB, ty 1é malt:
nuoc 1: 7 cho két qua cdm quan tot nhat cho ca hai
loai malt vang va malt den, dat diém s6 cao nhat &
tat ca cac tiéu chi nhu mui, vi, mau sac va téng thé.
biéu nay c6 thé vi &ty 1é nudc cao (1: 7) giup qua
trinh thily phan tinh bot thanh duong tot hon nho
tao moi truong ly tudng cho enzyme hoat dong, ti
d6 chiét xuat hiéu qua cac hop chat tao huong vi
va mau sac. Nguoc lai, ty 1é 1: 4 bi danh gia thap
nhat do luong nuoc it khién hén hop tré nén qua
dac, can tré hoat dong cuia enzyme va lam giam
hiéu qua chiét xuat. Piéu nay khong chi anh
huéng x4u dén huong vi ma con gay kho khian
trong qué trinh loc, khién san pham cé trang thai
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kém hon, dan dén diém so6 tong thé thap hon han
so voi ty 1é 1: 7. Tém lai, ty 1&é nudc phu hop dong
vai tro then choét trong viéc quyét dinh chat luong
cam quan cta san pham cudi cung.

3.3. Sz dnh huwdng chia nhiét o va thoi gian
dén ham leong chat kho ctia dich malt trong qua
trinh dwong hoa

Viéc tim ki€ém nhiét do va thoi gian cho qua
trinh duwong hoa hay gian dé ndu trong san xuat
nudc uong tir malt 1a ké hoach thay ddi nhiét do va
thoi gian nham kiém soat hoat dong enzyme dé
chiét xuat t6i da chat hoa tan tir malt, dong thoi
con quyét dinh cau trac vi, mau sic va do bén cam
quan cia nudc uoéng tir malt.

R |
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L | I

55 60 65 70 75 80 85 90 95 100105 110 115 120 125 130 135

65-C 75°C

Thoi gian (phiat) va nhiét d (°C) qua trinh dwrong hoa

Malt Vang

Malt Pen

Hinh 6. St 4nh hudng nhiét do va thoi gian dén ham lwong chat khoé ciia dich malt
trong qua trinh dueong héa
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Trong qua trinh duong hoa, ham luong chat
kho (‘Brix) ctia ca malt vang va malt den déu tang
dan theo thoi gian va nhiét do, dac biét ro rét tai
cac nhiét do 65°C va 75°C khi hé enzyme trong
malt hoat dong manh. 0 62-65°C, B-amylase thay
phan tinh bot thanh maltose, trong khi & 70 - 75°C,
a-amylase phan giai tinh bot thanh dextrin va mot
phan maltose, giup ting luong chat hoa tan va
giam do nhot dich duong [11]. Két qua khao sat
cho thdy, & giai doan dau, malt den luoén cho ham
lwong “Brix cao hon malt vang, do qua trinh rang &
nhiét do cao da pha vo cau truc tinh bot va protein,
déng thoi tao ra cac hop chat hoa tan tir phan ting

A. GIAN PO PUONG HOA MALT VANG

\
\

Nhigt d§ (°C)
\

& 8 &
.
. L

Thin gian (phit)

Maillard, gép phan nang cao téng chat hoa tan
[10]. Biéu do6 cho thay ham luong chat kho tang
dang ké khi nhiét do chuyén tir 50°C lén 65°C va tir
65°C lén 75°C, diéu nay khang dinh vai tro quan
trong cta cac enzyme trong qua trinh nay. Khi
nhiét do duoc duy tri & mic t6i wu, enzyme hoat
dong manh mé, thiy phan tinh bot va giai phong
cac chat hoa tan vao dich, dan dén viéc tang °Brix.
Hieu suat duong hoa cta ca hai loai malt déu dat
dinh diém sau khoang 130 phut & 75°C, khi duong
cong bat dau di ngang. Tt két qua hinh 6, thu
duoc gian d6 ndu malt vang va malt den nhu sau:

B. GIAN PO PUONG HOA MALT PEN
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Hinh 7. Gian d6 dudng héa malt

3.4. Sy anh hudng cia ty 1¢ hoa houblon dén
gia tri cam quan cta dich duong

Biéu d6 cam quan hinh 8 cho thdy, ty 1é bd
sung hoa houblon 0,05% vao dich duong mang lai
chat luong cam quan tot nhat ¢ tat ca tieu chi (mui,
vi, mau sic, trang thai va téng thé). O muc nay,
cac hop chat chinh cta houblon nhu tinh dau tao
huong va o-axit sinh vi dang duoc chiét xuat &
trang thai can bang, tao huong thom dé chiu va vi
ding hai hoa ma khong anh hudng tiéu cuc dén
mau hay trang thai san pham. Nghién cttu gan day

M

Tﬁng thé

Trang thai

cho thdy cam nhan vi dang khong chi phu thuoc
vao gia tri IBU ma con bi chi phoi boi cac hop chat
khac tir houblon nhut humulinone va sy tuwong tac
voi huong thom [14, 15]. Ty 1é thap hon (0,025%)
khong dt cung cap hop chat huong va vi dic
trung, trong khi ty 1é cao hon (0,10 - 0,125%) c6 thé
vuot nguong cam nhan vi dang toi wu va lam ting
do duc, anh huong tiéu cuc dén cam quan [16]. Do
do, 0,05% duoc xac dinh 1a ty 1é bé sung houblon
pht hop nhat dé duy tri s¢ hai hoa cdm quan trong
san pham.

Vi 0,025%
0,05%
0,075%
0,1%
—_—0,125%

Miu siic

Hinh 8. Sy anh huong ciia ty 1é hoa houblon dén gi4 tri cdm quan ctia dich duong malt vang

3.5. Nghién cttu cong thirc phéi ché
Viéc phoi tron dich malt den, dich malt vang-
houblon va viéc diéu chinh pH 1a mot buéc quan

44

trong trong qua trinh san xuat dé uoéng tir malt va
houblon, nhiam dat duoc su can bang vé chat luong
cam quan cta san pham.
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Mui
5

Ty 18 dich malt den:
dich malt vang-houblon

Vi 1:12,5
' 1:25
1:50
1:100
—1:200
1:400
—1:300
—1:1600

T&ng thé

Trang thai Mau sic

Hinh 9. Sy 4anh hudng ctia ti 1é phdi tron dich
malt den va dich malt vang-houblon dén diém
cam quan san phim

Hinh 9 cho thay, ty 1é phdi tron dich malt den
va dich malt vang-houblon cé anh hudng lon dén
chat luong cam quan ctia san pham. Ty le 1 : 200
duoc danh gia 1a tot nhat, dat diém s6 cao nhat &
tat ca cac tiéu chi tir mui, vi, mau sic, trang thai
dén téng thé. Cac ty lé tiém can nhw 1 : 50, 1 : 100
va 1 : 400 cang cho két qua tot nhung thap hon
mot chut, cho thdy mot khoang pha tron ly tuéng
ton tai. Nguoc lai, viec stt dung quéa nhiéu malt den
(tyle1:12,5,1:25) hodac quait (ty le 1 : 1600) déu
lam gidm chat luong san phdm ro rét, dan dén
diém s6 thap hon. Diéu nay ching té su can bang
vé chat luong cam quan cta ty 1é phéi tron dich
malt den va dich malt vang-houblon 1a yéu t6 then
chot, va cac ty le thich hop duoc chonla1:50,1:
100, 1:200va 1 :400.

Bon mau duoc chon nay tiép tuc duoc chinh
pH va danh gia cdm quan, két qua thé hién & hinh
10, pH 4,1 cho gia tri cdm quan vé vi va tong thé
cao hon cac gia tri pH con lai. Cac muirc pH lan can
nhu 4.5 va 4.3 ciing cho két qua tot, cho thady mot
khoang pH ly tudng ton tai xung quanh mtc nay.
Nguoc lai, khi d0 chua cao, dién hinh 1a pH 3.9,
chat luong cam quan giam di dang ké, dac bietla &
chi tiéu vé vi, dan dén diém so téng thé thap nhat.
biéu nay cho thay viéc kiém soat do pH trong qua
trinh san xuat 14 rat quan trong dé dam bao su can
bang va chat luwong san pham cudi cung, va pH
duoc chon 1a 4,1.

4. KET LUAN

Cong thic 4 san phidm d6 udng tir malt va
houblon dugc ché bién tir qua trinh duong hoa
malt den va malt vang két hop vdi chiét xuat tir hoa

Mui

Téng thé Vi -pH 3,7

pH3,9
pH 4,1
pH4,3
——pH4,5

Trang thai Miu sfic

Hinh 10. Sy anh huéng do chua sin phdm dén
diém cam quan san phdm

hoa houblon dugc phoi tron theo ty 1é dich malt
den: dich malt vang-houbon la 1: 50, 1: 100, 1: 200
va 1: 400; pH san phdm 4,1; ham luong axit téng
0,232 g/ 100 mL; ham luong chat kho 10,67°Brix,
ham luong duong téng 14,32 mg/ 100 mL.
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DEVELOPMENT OF A PRODUCTION PROCESS FOR NON-ALCOHOLIC BEVERAGES FROM
MALT (Hordeum vulgarel.) AND HOPS (Humulus Iupulus1..)

Tran Thi Ngoc Mai', Le Thi Ngoc Mai', Phan Phuoc Thanh!

nstitute of Applied Sciences, HUTECH University
Abstract

The objective of this study was to develop four non-alcoholic beverages from malt and hops, with
color ranging from yellow to brown, achieved by blending black malt wort and pale malt wort in
different ratios. The products were formulated to have hop-derived bitterness and citric axit-
induced sourness. The raw materials included pale malt (Hordeum vulgare L.), black malt, hops
(Humulus lupulus L.), and citric axit. The research was carried out in five main stages, yielding the
following results: Pale and black malt were milled to a particle size of 1.5 mm, then mashed at a
maltto-water ratio of 1: 7 according to a saccharification profile. The pale malt wort was
supplemented with hops at a concentration of 0.05%. Black malt wort and pale malt-hop wort were
blended at ratios of 1: 50, 1: 100, 1: 200, and 1: 400, and the pH was adjusted to 4.1.

Keywords: Non-alcoholic beverage, hops (Humulus lupulus 1.), malt (Hordeum vulgareL.).
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