KHOA HOC CONG NGHE
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TOM TAT

Ngay nay, nguoi tieu dung quan tdm dén su da dang hon 13 loai bia truyén théng duoc 1am tir malt
dai mach. Bén canh d6, nhu cau vé cac loai thuc phdm bé duong, c6 loi cho strc khée ngay cang
ting, viec st dung cac nguyén liéu thay thé malt dai mach dé tao ra san phdm moi b6 duong, co
huong vi doc ddo theo xu hudéng tieu dung va tiét kiém chi phi san xuat 1a van dé dang duoc quan
tam. Khoai lang tim (Jpomoea batatas (L) Lam) duoc xem la mot loai ct tot cho stic khoe, co
huong vi doc d4o, lwong chat xo cao, chtra anthocyanin c6 hoat tinh sinh hoc va nhiéu chat dinh
duong.

Do d6, bot khoai lang tim 1a mot loai nguyén liéu tiém nang dé thay thé mot phan malt dai mach
trong san xudt bia nhim tao ra san phdm bia moi va d4p tng theo xu huéng thi truong bia. Quy
trinh san xu4t bia bang bot khoai lang tim ciing twrong tu nhu quy trinh san xuat bia truyén thong,
chi thay déi mot so thong s6 cong nghé nhu duong hoa va lén men theo ty 1é bot khoai lang st
dung. San phidm bia st dung ham luong bot khoai lang tim tir 20 - 50% c6 gid tri cAm quan cao va
chtta nhiéu hop chat chéng oxy héa manh nhu anthocyanin, phenol, anthocyanidin gitip ngan

ngtra ung thu va cai thién chitc nang thi giac.

Tt khoa: Bia dinh duong, nguyén liéu thay thé, khoai lang tim, san xuat bia.

1. DAT VAN BE

Bia 1a mot trong nhitng d6 udng lau doi nhat
ctia con nguoi. Nganh cong nghiép san xuat bia da
dat mtrc taing trudng cao qua nhiéu nam lién tiép
va ngay cang duoc nguoi tieu dung san sang don
nhan khong chi d6i véi loai bia truyén thong ma
con doi véi nhitng san phdm bia moi khac nhau
[1].

Nam 2022, quy mo thi truong bia trén toan thé
gioi dat 66.663,83 trieu USD. Téc do ting truong
g0p hang nam (CAGR) du kién 1a 2,33% du doan su
mo rong trong tuong lai. Trong giai doan du bao,
thi truong bia toan cau hoan toan cé kha ning dat
gid tri 76.547,96 trieu USD cuing voi su phat trién,
da dang héa nhiéu loai bia khac nhau [2].

Trong san xuat bia, ngoai malt dai mach ra,
con st dung cac loai ngti coc khac nhu gao, sin,
bap,... trong qua trinh duong héa goi 1a nguyén
lieu thay thé (thé liéu). Doi voi cac loai nguyén
lieu thay thé, khoai lang tim duoc xem la nguén
nguyén litu day tiém niang xét ca vé khia canh
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kinh té va gia tri dinh duong. Khoai lang tim duoc
coi 1a thuc phdm t6t cho sttc khée do cung cap
chat dinh dudong va nang luong, luong chat xo cao,
c6 tac dung chong ting duong huyét va chong
tang axit uric, chéng béo phi [3]. Ngoai ra, khoai
lang tim cha ham luong 16n anthocyanin, la hop
chit c6 nhiéu chic ning sinh hoc nhu chic ning
chong oxy héa, tc ché hoat dong chat sinh ung
thu, ho tro kha niang bao vé gan va cé kha nang cai
thién tri nh¢é [4, 5].

Viéc nghién ciu cac thong s6 cong nghé st
dung trong quy trinh san xuét bia gom: Ché do
duong hoa va len men t6i wu va ty 1& bot khoai lang
tim so v6i st dung véi malt dai mach dua trén cac
dac tinh ly héa va cam quan ctia mau bia sau thoi
gian lén men duoc tim hiéu trong nghién ctu nay,
dé tir @6 c6 thé phat trién nhimg dong san phdm
bia mdi, tot cho sttc khde phuc vu theo xu huéng
tiéu dung trong tuong lai.

2. KHOAI LANG TiM

2.1. Gi6i thieéu khoai lang tim

Khoai lang tim c6 tén khoa hoc la [pomoea
batatas (L.) Lam, la loai ciy than thao dang day leo
song hiang nam, cé cac 14 moc so le hinh tim hay
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x€é thuy chan vit, cac hoa c6 trang hop va kich
thuoc trung binh. Ré cd an duoc co hinh dang
thuon dai va thon, 10p vé c6 mau tim nhu phan thit.

Khoai lang tim duoc coi 1a thuc pham tot cho
stc khoe do c6 gia tri dinh dudng cao, chita nhiéu
chit xo, vitamin va khoang chat, cé loi cho strc
khoe. Cac nghién cttu da ching minh khoai lang
tim co tac dung chong ting duong huyét va axit
uric, chong oxy hoa, chéng béo phi va chéng viem
manh mé,... Tinh chat nay cé thé duoc phat huy
béi cac thanh phan mang hoat tinh sinh hoc ctia
no [3].

Thanh phan co ban ctia khoai lang tim thu
nhan tai huyén Binh Tan, tinh Vinh Long gom:
Ham luong nudc, protein, chit béo, anthocyanin va
cac thanh phan khac duoc trinh bay & bang 1, hinh
1 [6]. Thanh phan héa hoc ctia cit khoai lang thay
d6i tuy thuoc giong, ky thuat canh tac, dat trong,
khi hau,... Sw hao hut ctia khoai lang khi bao quan
phu thuoc vao tinh chat tu nhién ctia khoai, nhitng
bién ddi sinh ly, sinh hoa, thanh phan héa hoc,
giong, diéu kién gieo trong cham soc, do chin thu
hoach, ky thuat khi thu hoach, van chuyén va
nhitng yéu t6 ky thuat khi bdo quan. Sau thu
hoach, khoai lang rat nhanh bi giam chat luong do
khoi luong hao hut, tén thuong co hoc, ndy mam,
sau, bénh.

Bang 1. Thanh phan héa hoc ctia
khoai lang tim tuoi [6]

Thanh phan D‘Zn Giatritrén 100 g
Nuoce g 68,190+ 0,11
Protein g 0,356 0,04
Chat béo g 0,351+0,14
Anthocyanin g 0,067 £ 0,01
Thanh phan khac g 31,036 + 0,08

Anthocyanin tir khoai lang tim twong déi 6n
dinh trong nhiéu diéu kién bao quan, ching han
nhu duéi anh sang, do pH va nhiét d6 khac nhau.
Chinh vi nhitng dac tinh nay, anthocyanin da tré&
nén phé bién. Tuy nhién, ham lugng anthocyanin

trong khoai lang tim twong ddi thap, chi 0,10 - 0,97

/[

mg/g khéi luong tuoi [3].

Hinh 1. Hinh anh ca khoai lang tim

2.2. Thyc trang san xuit va tiéu thu khoai lang
tim tai Viét Nam

O Viet Nam, khoai lang 1a cay lwong thuc phé
bién dirng tht ba sau lda, ngd. Khoai lang duoc
trong & khap moi noi trén ca nudc. Tai tinh Vinh
Long, khoai lang cé ving san xudt tham canh tap
trung voi nhiéu ching loai, nhung giéng khoai lang
tim nhat chiém dén 90% dién tich xuéng giong, day
la giong c6 thé trong quanh nam, dem lai thu nhap
cho nguoi nong dan cao gap 6 - 7 1an so véi cay lua
[7]. Hang nam, dién tich tréng khoai lang cta tinh
Vinh Long dat tir 12.000 - 14.000 ha (khoang 5.500
ha dién tich dat canh tic) véi nang suat binh quan
dat 30 tdn/ha, san luong dat tir 380.000 - 400.000
tAn/nam.

Phan 16n ngudn khoai lang sau thu hoach
thi 90% san luong duoc xuit khiu cht yéu bang
duong tiéu ngach hodc chinh ngach sang Trung
Quoc [8]. Viéc xuat khdu phu thuoc vao mot thi
truomg, dong thoi nhu cau tiéu dung trong nudc
khong cao khién gia khoai lang khong 6n dinh. Do
do, van dé dat ra la da dang hoa san phidm ché bién
tir khoai lang tim nham nang cao gia tri va mang
lai loi nhuan cho nguoi trong.
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2.3. Anthocyanin c6é hoat tinh sinh hoc tir
khoai lang tim

Anthocyanin 1a hop chat thudc ho flavonoid,
sdc t6 tan trong nudc phd bién & thuc vat, thuong
biéu hién cadc mau tim, d6 tia hodc xanh trong cac
loai rau cu, trai cay, hoa 14 va ré cta cac loai thuc
vat. Pay 1a hop chat mau ty nhién c6 nhiéu tac
dung quy duoc tng dung réng rai trong cong
nghiép thuc phdm va y duoc. Anthocyanin c6 kha
ning chong oxy héa cao nh¢ dic tinh hap thu va
ngan chin su hinh thanh cac goc tu do c6 hai hay
phan tng voi cac goc peroxyl tham gia vao chubi
phan tng oxy hoa, giam qua trinh peroxi hoéa lipid

[9].

Anthocyanin trong khoai lang tim c6 sic to do
duoc chiét xuat tir ré, ctt hodc than cia khoai lang
tim. Trong mot s6 nghién cttu, anthocyanin c6 mot
s6 chtrc nang nhu: Chong oxy héa, chong dot bién,
chong khoéi u, chong viém, ha duong huyét, giam
can, phong ngtra mét s6 bénh tim mach, dai thao
duong, bao vé gan, diéu tri viém gan cap tinh va xo
gan, ting cuong chic nang chong doc cta gan,
ngin su nhiém mo va hoai tt mo gan... co trién
vong tmg dung tot [9 - 12].

Mot s6 nghién ctu in vitro da cho thay, tac
dong cua anthocyanin vé kha nang ting trudng va
di can cia mot s6 loai té bao ung thu. Anthocyanin
hodc dich chiét giau anthocyanin da c6 tac dung
han ché su tang truéng nhiéu loai té bao ung thu
nhu: Ung thu vd, tuyén tién liet, dai trang,... Mot
s6 nghién ctru cho thdy, anthocyanin tc ché ting
trudng té bao ung thu bang qua trinh 1am ngtng
chu ky t€ bao (cell cycle arrest) hiéu qua hon
phuong phap dau doc té bao (cytotoxic effect)
[13].

2.4. San xuat bot khoai lang tim

Quy trinh ché bién bot khoai lang tim tir
nghién ctru ctia Dinh Thai Phi Bang va cs (2022)
[14] nhu sau: Khoai lang tim duoc phan loai dua
trén kich co dong déu nhau, rira va cha xat bing
nuoc sach it nhat 3 1an. Sau d6 tién hanh got vé va

cat lat tirng ct thanh nhimg lat c6 do day khoang 3
mm dé thuan loi cho qua trinh ché bién tiép theo.
Sau khi xtt Iy so bo dé tic ché oxy hoa, han ché su
thay déi mau bang cach ngam trong dung dich axit
citric 0,4% trong 30 phut [15] thi lat khoai duoc dé
rdo va siy kho & 60°C dén khi dat do dm dudi
14,5%. Sau d6, duoc nghién va qua ray kich thuoc
16 ray 1a 2 mm dé tao thanh bot.

Bot khoai lang tim dugc ché bién theo nghién
cttu ctia Nguyén Duy Tan va cs (2019) [16] bing
cach: Nguyén liéu khoai lang tim sau khi got vo,
rira sach, cit 1at mong (1 - 2 mm) va hap (100°C
trong 5 phut) dem sdy & nhiét do 70°C trong 560
phut. Cac mau sau khi sdy kho duoc nghién min
va sang qua 16 ray duong kinh 1x1 mm sé thu duoc
san phdm bot cé gia tri cAm quan cao vé mau sic,
mui va vi; duy tri duoc ham luwong anthocyanin cao.

Bén canh {6, nghién ctu ctia Iwuoha va
Abuajah (2022) [17] cho thdy, bot khoai lang duoc
ché bién qua cac cong doan gom rira khoai lang va
dé cho nay mam & 30°C trong 2 - 3 tuan. Sau khi
nay mam khoang 3 ngay, khoai lang duoc ria
sach, 1ot vo va sdy kho & nhiét do 50°C trong 24 gid
trude khi nghién thanh bot min < 200 ym réi cho
qua ray kich thuéc 0,2 mm. St dung bot khoai
lang ndy mam c6 ham luwong enzyme cao dé cai
thién hiéu suit duong hoa trong san xudt bia ti
malt ké tran chau (Pennisetum glaucum1.).

3. QUY TRINH SAN XUAT BIA CO SU DUNG KHOAI LANG TiM

3.1. Quy trinh cong nghé san xuit bia c6 sk
dung khoai lang tim

Hién nay, da c6 mot s6 nghién cttu vé viéc st
dung khoai lang dé tao ra dong bia chtta nhiéu hop
chit chong oxy hoa. Quy trinh cong nghé ché bién
bia str dung khoai lang tim lam thé liéu cting tuong
te nhu san phdm bia truyén théng trai qua cac
cong doan chinh 1a chuédn bi nguyén liéu, duong
hoa, lén men, loc, thanh trung, chiét rot va hoan
thién san phdm. Quy trinh téng quat san xuat bia
stt dung khoai lang tim lam thé liéu duoc trinh bay
& hinh 2.
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Lam sach, got vo, cit thanh it S s .
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Hinh 2. So @6 quy trinh t6ng quat san xuat bia st dung khoai lang tim lam thé lieu

Bét dai mach + Bét khoai + chat hd tro
promalt (0,1 g/L.) + nudc

!

Puong héa & 42°C,50°C, 62°Cva 70°C

-

Bd sung hoa bia dang vién (0,075 g/L) va
dextrose (40 g/L)

.

Pun 561 rong 90 phut bing ndi ndu thép
khéng gi

Lam ngudi dich duomg, diéu chinh ty trong
khoang 1,04 va tong luong chat ran hoa tan

.

Loc va lén men & 20°C trong 5 ngay (ty trong
bia khoang 1,01)

-

Loc va sir dung dudmg pha bia (3 g/L) dé bio
hoa CO:

v

Chiétvao chai va u & nhiét 46 phéng
trong 1 ngay. Sau d6 gix & 4°C

.

Bia
khoai lang tim

Hinh 3. Quy trinh san xuat bia khoai lang tim ctia Panda va cs (2015) [18]
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Quy trinh san xuat bia tir khoai lang tim cta
Panda va cs (2015) [18] gom cac cong doan chinh
duwoc mo6 ta nhu & hinh 3 va cac nguyén liéu st
dung gom: Khoai lang tim tuoi (giong khoai lang
tim ST-13 thu hoach tai Bhubaneswar, An D), dai
mach, enzyme promalt (Novozymes Biopharama,
ban Mach), dextrose, nim men dong kho
Saccharomyces cerevisiae. Trong mot nghién ctru
khac ctia Dinh Thai Phi Bing va cs (2022) vé san
xuat bia cé stt dung bot khoai lang tim Nhat duoc
trong tai huyén Binh Tan, tinh Vinh Long, malt dai
mach, ndm men dong kho Saccharomyces

Cu khoai lang
tim twoi

v

cerevisiae, hoa bia 10% anpha — axit dang (xudt xt
tir Slovenia) [1] v6i cac cong doan ctia qua trinh
ché bién duoc mo ta nhu & hinh 4. Trong khi do,
Humia va cs (2020) [19] cing tién hanh thi
nghiém nau bia stt dung khoai lang Beauregard,
thu hoach tai Sergipe, Brazil. Két qua thu dugc 1a
san phdm bia chita ham luwong cac hop chat
flavonoid, phenolic va beta - carotene. Day la
hudng di trién vong stt dung khoai lang tim nhu 1a
nguyén liéu thay thé dé tao ra loai bia chita nhiéu
chat chong oxy hda.

Lam sach, got vo, cit 1at

Nghién khé (kich thirde bot < 1,0 mm)

v

Sy ¢60°C, @6 am < 14,5%
Nghién min qua ray 2.0 mm

v

Bot khoai lang kich
thudc <2.0 mm (20%)

v

Bot malt dai mach
(80%)

Hb hoéa (62°C/60 phit),

Dich hoéa vai nuwdc 50°C,
ty 18 nuwdc — bot: 3/1

ty 1€ nuwdc — bot: 5/1 l

DPuong hoa ¢ 67,5°C trong 41 phut

v

Locvarraba

v

Houblon hoa (100°C/60 phut)

Hoa bia dang
vién, anpha 10%

!

Lam lanh dich dwéng vé 20°C

v

Lén men (19°C/8 ngay, 24°C/2 ngay,
0°C/14 ngav)

Nim men
(Saccharomyces

'

cerevisiae)

Chiét chai thiy tinh sim mau
Thanh tring (60°C/15 phit)

Bia

A

khoai lang

Bio quan & 10°C/25°C,
tranh anh sang trirc tiép

Hinh 4. Quy trinh san xu4t bia khoai lang tim ctia Dinh Thai Phi Béng va cs (2022) [1]
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Quy trinh san xuét bia tir khoai lang c6 thé
chia ra lam 4 cong doan chinh, d¢ 1a: Chuédn bi
nguyén liéu, qua trinh ndu tao dich duong, lén
men va hoan thién san phdm. Cac cong doan nay
duoc mo ta, téng hop va trinh bay & bang 2.

Chudn bi nguyén liéu. Khoai lang duoc ria
sach, got vo, cit thanh mau nhé va phoi ning dén
khi @6 4m khoang 6 - 8%, sau d6 xat thanh lat
mong va st dung véi bot malt dai mach theo ty lé
l1a 30% [18]. Trong khi d6, Humia va cs (2020) [19]

stt dung bot khoai lang dwoc nghién min tir lat
moéng da duoc sidy kho khong tiép xtuc véi anh
sang trong 48 gio & 50°C. Trong quy trinh thuc
hién bdi Bang va cs (2022) [1], st dung lat khoai
lang tim Nhat day khoang 3 mm dé siy dén do 4am
dudi 14,5% & 60°C, sau d6 nghién va ray thu hat bot
duong kinh nhé hon 2 mm. Hat malt dai mach
duoc nghién thanh bot (kich thudc nhé hon 1 mm)
va st dung cung bot khoai lang véi ty 1€ 1a 20%.

Bang 2. M6 ta cac cong doan chinh trong qua trinh sin xudt bia sit dung khoai lang

Bia str dung 20% khoai
lang ctia Pinh Thai Phi
Bang va cs (2022) [1]

Bia stt dung 30% khoai lang
cta Panda va cs (2015) [18]

Bia str dung 50% khoai lang
ctia Humia va cs (2020) [19]

80% bot malt dai mach +

70% bot malt dai mach + 30%

50% bot malt dai mach + 50%

nguyén liéu

- Nghién malt dai mach
thanh bot, kich thuoc < 1
mm

trong 24 tiéng, say 80-100°C
va nghién thanh bot

Nguyén lieu | 20% bot khoai lang tim | bot khoai lang tim (ST - 13) | bot khoai lang Beuregard +
chinh Nhat + houblon + nudc + | + houblon + nudc + phu gia | houblon + nuéc + phu gia
nim men +nidm men
- Bot khoai lang (40 4m < | - Bot khoai lang (d6 4m 6 - | - Sdy kho khong tiép xuc anh
14,5%), kich thudéc < 2 | 8%), dang bong sang trong 48 tiéng & 50°C,
Chuanbi | mm, dang hat - Ngam va @ hat dai mach | nghién thanh bot khoai

- Nghién malt dai mach
thanh bot, kich thudc < 1
mm

Chuén bi
dich duong

- Puong hoa & 67,5°C
trong 41 phut

- Loc tach dich duong

- Houblon hoéa 100°C
trong 60 phut

- Lam lanh vé 20°C va
tach can

- buong hoa & 42°C, 50°C,
62°C va 70°C, moi muc nhiét
do gitr trong 20 phut

- Houblon hoéa trong 90 phuat
- Lam nguoi vé 28 + 2°C va
loc qua 16p vai cotton tiét
trung

- buong hoa & 66°C trong 75
phut va 78°C trong 10 phut

- Loc tach dich duong

- Houblon héa 100°C trong
60 phut

- Lam lanh vé 20°C bing
thiét bi trao d6i nhiét dang
tdm

Lén men

- Lén men chinh: 8 ngay &
19°C va 2 ngay cudi & 24
°C

- Lén men phu: 14 ngay &
0°C

- Lén men & 20°C trong thiét
bi v6 trung, méi truong ky
khi trong 5 - 7 ngay (khi ty
trong dich 1én men khoang
1,010 g/L)

- Lén men chinh: 8 ngay &
19°C va 2 ngay cudi & 24°C

- Lén men phu: 14 ngay &
0°C

Hoan thién
san phidm

- Dich bia duoc chiét vao
chai thdy tinh sim mau,
dong néap chai

- Thanh trung & 60°C
trong 15 phut (15 PU).

- San phdm dong chai da
thanh trung dugc bao
quan & 25°C hoac 10°C
trong 45 ngay

- Dich bia duoc ha vé 4°C @é
lang cin.

- Loc qua mang loc tiét
trung, rét vao chai thay tinh
sdm mau cung v6i duong
pha bia (3 g/L).

- San phiam duoc déng nap
va thanh trung & 15 PU

- B4 sung dung dich sucrose
vao bia

- Chiét bia va dong nip vao
chai thay tinh sim mau
dung tich 600 mL

- Bao quan & 20°C trong 7
ngay

56
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Qud trinh ndw. Tron hén hop bot malt dai
mach va nhiig lat khoai lang tim voi nudc, ty 1é
nguyén liéu tho (hon hop bot malt dai mach va
khoai lang) va nuoc 1a 3: 10, bé sung chat ho tro
promalt (0,1 g/L). Thuc hién qua trinh duong hoa
& cac mirc nhiét do 1an luot 1a 42°C, 50°C, 62°C va
70°C, m6i muc nhiét do gitt trong vong 20 phut.
Sau d6, dich duong dugc dun s6i 90 phut trong
thiét bi nau bang thép khong gi, bé sung hoa bia
(0,075 g/L) va dextrose (40 g/1) (day goi la qua
trinh houblon héa). Két thuc dun soéi, dich duong
duoc 1am nguoi vé 28 + 2°C va loc qua lép vai
cotton tiét tring nhim thu duoc dich sau qua trinh
houblon hoéa [18]. Nghién ctru ctia Humia va cs
(2020) [19] bd sung thém giai doan ho hoéa dich
bot khoai lang & 62°C trong 60 phut roi moéi tién
hanh duong hoéa (ty 1é nudc - bot 1a 3:1) & 66 = 1°C
trong 75 phut va & 78°C trong 10 phut cudi. Tién
hanh loc tach dich duong ra khoéi ba, sau do bd
sung thém nudc 76°C va tiép tuc qua trinh loc lan
2. Dun so6i dich duong 100°C trong 60 phut, dong
thoi b6 sung hoa bia. Sau d6 dich dudong nay duoc
lam lanh nhanh vé 20°C bing thiét bi trao déi nhiét
dang tdm. Tuong tu, qua trinh niu ctia Dinh Thai
Phi Bang va cs (2022) [1] ciing thuc hién cac cong
doan nhu trén va diéu chinh diéu kién duong hoa
1a 67,5°C trong 41 phuit.

Qud trinh Ién men: Panda va cs (2015) da thuc
hién qua trinh lén men (sau qua trinh houblon
hoa) voi ndm men & 20°C trong thiét bi vo trung,
moi truong ky khi. Qua trinh sé két thuc khi ty
trong dich lén men khoang 1,010 g/L va thuong
kéo dai khoang 5 dén 7 ngay [18]. Trong khi d9,
nghién cttu cia Humia va cs (2020) [19] ciing nhu
ctia Bang va cs (2022) [1] tién hanh qua trinh lén
men trong binh thép kin tiét tring c6 kiém soat
nhiét do cting v6i ndm men da duogc chuén bi trudc
d0. Qua trinh 1én men chinh dién ra trong 8 ngay &
19°C va 2 ngay cudi & 24°C. Sau do, tién hanh rut
hét men trong binh va ha nhiét d¢ dich bia vé 0°C,
qua trinh 1én men phu kéo dai trong 14 ngay.

Hoadn thién sén pham: Dich bia duoc ha vé 4°C
dé lang can. Lop bia phia trén duoc loc qua mang
loc tiét trung, khong lam xdo tron 16p cin bén
duoi. Bia duoc rét vao chai thay tinh sdm mau
cung voi duong pha bia (3 g/L) nham hé tro tao

bot va bao hoa CO,. Cudi cung san phdm duoc
dong ndp va thanh trung & 15 PU [18]. Dinh Thai
Phi Bing va cs (2022) ciing tién hanh tuong tu nhu
tren (khong b6 sung duong pha bia) va bdo quan &
25°C hodc 10°C [1]. Trong khi ¢6, Humia va cs
(2020) c6 b6 sung duong vao bia roi tién hanh
chiét va déng ndp vao chai thay tinh sim mau
dung tich 600 mL, bao quan & 20°C trong 7 ngay
[19].

3.2. Ham luong chét chéng oxy héa va sur bién
d6i ctia chung trong qua trinh ché bién, bao quan

San pham bia khoai lang trong cac nghién ctru
déu chita ham luong chat chong oxy héa nhat dinh
va da duoc chung minh qua thi nghiém va phan
tich. Cac két qua vé chi tieu héa ly va ham luong
chat chéng oxy hoda trong bia stt dung khoai lang
duoc tdng hop & bang 3.

San ph4dm bia tir khoai lang ctia Humia va cs
(2020) [19] da tién hanh thi nghiém nau bia st
dung nguyén lieu thay the 1a khoai lang (50% khoi
luong, thoi gian duong héa la 75 phut), tao ra san
phidm c6 d6 con 5,05% v/v, ham luong phenolic
téng: 228,1 mgEAG/L; ham luong beta - carotene:
0,448 mg/100 mL. Trong d6, ham luong phenolic
cao hon cac loai bia vang sang mau (bia pale lager)
nhung lai thap hon bia den do 4nh huéng béi cac
san phdm sinh ra trong phan tmg Maillard. Cac
hop chat nay déng vai tro quan trong dén huong vi
va do bén keo cta bia. Bén canh d6, két qua
nghién ctu ciing cho thdy ring, thoi gian duong
héa va su tiép xdc nhiét trong qua trinh nau bia cé
thé dan dén sy suy gidm ham luong beta -
carotene.

San ph4m bia st dung thé lieu khoai lang tim
(30% khoi luong) trong nghién cttu ctia Panda va
cs (2015) [18] c6 ham luong phenol 0,21 mg/mL;
anthocyanin 5,1 mg/100 mL. Trong khi do6, bia
khoai lang tim (20% khai luong) ctia Dinh Thai Phi
Bang va cs (2022) c6 ham luong anthocyanin 5,04
mg/L d6i voi bia chua thanh trung va 2,70 - 3,73
mg/L d6i véi bia da thanh trung cé thé bao quan
duogc trong 45 ngay [1]. Ham luong anthocyanin
trong san ph4dm bia cang tang khi luong khoai lang
st dung trong qud trinh niu dich duong cang
nhiéu. Ham luong anthocyanin suy gidm trong qua
trinh n4u bia va lén men. Ham luong anthocyanin
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c6 xu huong gidm dan theo chiéu ting ctia nhiét
d6 duong hoéa va thoi gian gitt nhiét do
anthocyanin dé bi phan huy boi nhiét do thanh cac
chat nhu phenolic acid, aldehydes va diketones

[20]. Diéu nay phu hop véi két qua nghién ctru
Panda va cs (2015) [18] va Dinh Thai Phi Bang va
cs (2022) [1] khi thtt nghiém & cac diéu kién
duong hoa khac nhau.

Bang 3. Két qua mot s6 chi tieu hoa Iy va ham lwong hop chait chdng oxy héa
trong bia sir dung khoai lang

Bia st dung 20% khoai | Bia st dung 30% khoai | Bia sir dung 50% khoai
lang cua Pinh Thai lang ctia Pandavacs | lang cia Humia va cs
Phi Bing va cs (2022) (2015) (2020)
(1] [18] [19]
Mot s6 chi tieu hoa ly
Do con (v/v) 4,47+0,02 3,77+ 0,06 5,05+0,5
pH 4,53+ 0,01 3,05+0,05 4,15+0,16
Do mau (EBC) 10,75 + 0,09 - 26,6 + 1,15
bo ding (BU) 14,48 + 0,24 - 14,72 + 1,35
Do hoa tan biéu kién (°p) 3,77+ 0,06 3,57+0,12 4,05+ 0,46
Ham luong diacetyl (mg/1) 0,155+ 0,006 - -
Ham lwong mot s6 hop chit mang hoat tinh sinh hoc

Anthocynin (mg/L) 5,04+ 0,03 0,51+0,57 -
Phenolic (mg/L) - 2102 228,1+0,5
Flavonoid (mg/L) - - 21,31 £ 0,46
Beta — carotene (mg/L) - - 0,0475 £0,0019

Trong qua trinh lén men, nong do anthocyanin
thay d6i lien tuc. Trong ndm men, qua trinh lén
men glycolytic duong, pyruvate duoc chuyén hoa
thanh acetaldehyde, dong vai tro nhu chat nhan
dién tir cudi cung trong qua trinh tao ethanol.
Pyruvate va acetaldehyde 1a nhimg chat duoc hinh
thanh trong té bao chat cta nim men, duoc
chuyén héa nhanh chéng (pyruvate bi khit nhém
carboxyl thanh acetaldehyde hoidc duwgc st dung
trong su hinh thanh acetyl CoA; acetaldehyde bi
khtr tao ethanol) va mot s6 sé khuéch tan ra khoi
té bao [21]. Tac dong ctia ching dt dé tin cong
cac phan t khac, tao diéu kién thuan loi cho su
bién ddi anthocyanin thanh nhiéu loai hop chat:
Pyranoanthocyanin va cac sic t6 tht cip cta
pyranoanthocyanin, cic oligome anthocyanin va
cac siac to anthocyanin polyme. Trong sé nay,
pyroanthocyanin dugc coi 1a nhom dan xuat
anthocyanin quan trong nhat, cé trong dé uoéng lén
men [22].

Trong qua trinh thanh trung bia, ham luong
anthocyanin sé giam so v6i bia chua thanh trung
[1]. Diéu nay co thé giai thich 1a do su thily phan
lien két glycoside trong c4u trac khién tinh 6n
dinh ctia anthocyanin bi mat di, lam bién ddi

aglycone hinh thanh cac san phdm khong mau tai
nhiét do cao trong thoi gian dai [23].

Trong qua trinh bado quan, anthocyanin sé
chuyén hoéa thanh chalcone (tién chat cta céac
flavonoid) thong qua san ph4dm trung gian la nhém
vong hydroxyl C4 bi phan cét va sau dé bi oxy hoa
thanh nhimg san phdm phan giai theo thoi gian (vi
du nhu 2,4,6 -trihydroxybenzaldehyde) giy nén sy
thoai hoa va mat mau anthocyanin [24].

3.3. Gia tri cam quan ctia bia c6 st dung khoai
lang tim

Két qua danh gia cam quan trong nghién ctu
ctia Panda va cs (2015) thi mau bia 30% khoai lang
tim c6 diém s6 cam quan cao nhat (theo thang
diém Hedonic 1-9 v6i 5 chi tieu danh gia mau, do
trong, do tao bot, huong vi va mitc d6 chap nhan
[18]. Nghién cttu ctia Pinh Thai Phi Bing va cs
(2022) cho thdy, mau bia cé st dung 20% khoai
lang tim c6 diém s6 cao nhat (mau sic, mui, vi va
muc do chdp nhan) [1]. Cac dic tinh cdm quan
trong 2 nghién ctru trén (Bang 4 va Hinh 5) déu so
sanh gitra cac loai bia c6 b6 sung khoai lang tim
voi ham luong khac nhau véi bia thuwong mai
khong stt dung khoai lang.
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Béng 4. Phan tich ONE-WAY gia tri cAm quan cia c4c loai bia khac nhau [18]

Mau bia

0%bot KLT 30%KLT+ 50%KLT+  100% KLT Bia thuong

+ 100% bot 70% bot 50% bot + 0% bot mai
Pic diém nghién malt nghién malt nghién malt nghién malt Giatri F P
Do mau 7.20+£0.84° 880045 6.60+0.89° 7.20+0.84* 7.20=0.84* 5.48 e
Do trong 7.00+1.42* 7.20+0.84*° 6.80+0.84*° 740+1.14* 7.20+1.10° 0.22 NS
Do tao bot 6.60+2.30" 7.20+0.84* 6.80+1.30* 6.80+0.84* 6.40+2.30? 0.16 NS
Huong vi 6.80+1.09° 8.80+0.44°> 6.40+0.50° 7.00+0.71> 7.00 = 1.00? 6.72 *%
Kha ning 6.00+0.000 8.40+0.55° 7.20+0.84> 6.40+0.55* 6.40+1.52 6.33 ek
chép nhan

Chui thich: S6 liéu trong bang dugc biéu dién duwdi dang + do léch chudn. Cac gid tri trong ciing mot hing
cO chi s6 mii la ki tw khdac nhau thé hién sy khac biét 0 murc y nghia P < 0,05. **: Co y nghia ¢ muc P < 0,01;

NS: khdc biét khéng dang ké; KLT: khoai lang tim.

Hinh 5. Phan tich ONE-WAY gia tri cdm quan ctia cac loai bia khac nhau [18]

S

¢

Hinh 5. Biéu d6 danh gia cdm quan theo phuong phap cho diém Hedonic (0 - 9 diém)
ctia cac mau bia lén men phu [1]

3.4. Loi ich vé stic khde ctia bia sit dung khoai
lang tim

Bia st dung khoai lang tim con chta nhiéu
hop chat chong oxy hoéa manh nhu: Phenol,
anthocyanin, anthocyanidin,... giup bao vé cac
lipoprotein ty trong thap khoi cac qua trinh oxy
hoa, loai bé cac goc tw do, ngan ngtra ung thu, cai
thién chtc nang thi giac, tc ché két tu tiéu cau va
nhiéu chtic nang sinh Iy khac [25, 26].

Anthocyanin duoc dung dé chéng di tng, viem
loét, khang nhiéu loai vi khuén, ting chtc ning
chong doc cta gan, ngan ngtra st nhiém mé gan
va hoai t¢ moé gan, diéu hoa luong cholesterol
trong mau, tranh nguy co tic nghén xo vita dong
mach, phuc héi truong luc tim, diéu hoa nhip tim
va huyét ap, diéu hoa chuyén hoa canxi, 1am giam
dau do tac dung co that co tron. Chinh diéu nay da
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lam cho khoai lang tim c6é gia tri dinh duong va gia
tri duoc liéu cao [12].

4. KET LUAN

Nhin chung, so d6 cong nghé téng quat san
xuat bia cé st dung bot khoai lang ciing tuong tu
nhu quy trinh san xuat bia truyén thoéng, nhung
khi sit dung bot khoai lang tim & cac ty 1é khac
nhau thi can diéu mot s6 thong s6 cong nghé
nhu ché d9 duong hoa va thoi gian lén men.
Nguyén lieu chinh st dung trong san xuat bia
gom: Bot khoai lang tim, malt dai mach, hoa bia,
nam men va nudc. Bén canh d6, con cé st dung
enzyme hd tro qua trinh duong hoa néu can. San
phdm bia c6 st dung 20 - 50% bot khoai lang tim
dé thay thé malt dai mach c6 gia tri cdm quan
cao va chtra nhiéu hop chat chéng oxy héa manh
nhu phenol, anthocyanin, anthocyanidin,...
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PURPLE SWEET POTATO: A POTENTIAL ALTERNATIVE INGREDIENT IN BEER
PRODUCTION FOR FUTURE

Bui The Vinh!, Dinh Thai Phi Bang’, Nguyen Ngoc Nhi',
Nguyen Le Tan Thien!, Tran Huu Thanh Huy?, Le Thi Kim Loan?

! Me Kong University

? Tien Giang University

Summary

Today, consumers are interested in more varieties than traditional beer made from barley
malt. In addition, demands for nutritious and healthy foods were increased, using ingredients
to replace apart of malt to produce new nutritious products with unique flavors, to adapt
consumption trends, to save production costs are concerning issues. Purple sweet potato
(Ipomoea batatas (L.) Lam) is considered a healthy tuber with a unique flavor, high fiber
content, anthocyanins with biological activity, and many nutrients. Therefore, it can be said
that purple sweet potato powder is a potential ingredient to replace a part of malt in
nutritional beer production to produce new nutritional beer products, and to meet beer
market trend. The processing of nutritional beer production with purple sweet potato powder
was similar to the traditional beer production, and only to modify to some technological
parameters such as saccharification and fermentation flowing to the ratio of sweet potato
powder used. Nutritional beer products with 20-50% purple sweet potato powder had high
sensory values and contained many strong antioxidant compounds such as anthocyanins,
phenols, anthocyanidins that help to prevent cancer and improve visual function.

Keywords: Nutritional beer, alternative ingredient, purple sweet potato, beer production
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