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Tém tit:

Nghién ciru xdy dung quy trinh san xudt ruou vang khong ching cat tir khoai lang tim Nhét phoi trén voi
gao IR50404, sir dung enzyme glucoamylase dé dwong héa tinh bét va nam men Saccharomyces cerevisiae
dé 1én men ethanol. Thi nghiém dwong héa dwoc bé tri véi 3 1y 1é nguyén liéu gao:khoai va 3 mirc enzyme
glucoamylase; thi nghiém 1én men khdo sat 3 mirc b6 sung ndm men va 3 thoi gian 1én men chinh. Két qua
cho thay, ty I¢ 1:3 (gao:khoai lang tim) véi 1% glucoamylase, pH 4,2 va thoi gian dwong héa 1 gio cho heong
duong khir cao nht, dat 6,47 mg/mL. Dich duong duoc diéu chinh dén khoang 25°Brix, bé sung 0,5% S.
cerevisiae, 1én men & 30°C trong 6 ngdy dat dé con 11,01% v/v, cao hon céc nghiém thirc con lai. Sau 90
ngay lén men phu, san pham dat 11,7% v/v ethanol, riwou c6 mau hong do, khéng phat hién pham mau héa
hoc tan trong nude va cdc chi tiéu methanol, aldehyde nam trong gidi han cho phép theo tiéu chudn dp dung.
Tw khoa: duong hoa tinh bot, gao IR50404, glucoamylase EC 3.2.1.3, khoai lang tim, Saccharomyces

cerevisiae

Wine production from IR50404 rice and purple sweet potato (Ipomoea batatas)
using glucoamylase and Saccharomyces cerevisiae

Abstract:

This study develops a process for producing non-distilled wine from Japanese purple sweet potato and
IR50404 rice using glucoamylase for starch saccharification and Saccharomyces cerevisiae for ethanol
fermentation. Saccharification experiments examined three rice-to-sweet-potato ratios and three enzyme
levels, while fermentation experiments evaluated three yeast levels and three primary fermentation durations.
A 1.3 rice-to-purple-sweet-potato ratio with 1% glucoamylase at pH 4.2 for one hour produced the highest
reducing sugar concentration, 6.47 mg/mL. The saccharified wort was adjusted to approximately 25°Brix,
inoculated with 0.5% S. cerevisiae, and fermented at 30°C for six days, yielding 11.01% v/v alcohol. After 90
days of secondary fermentation, ethanol reached 11.7% v/v. The wine was pink-red, contained no detectable
water-soluble synthetic colorants, and met applicable limits for methanol and aldehydes.

Keywords: starch saccharification, IR50404 rice, glucoamylase EC 3.2.1.3, purple sweet potato,

Saccharomyces cerevisiae.
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1. Pit van dé

Ruou vang tir nguyén liéu giau tinh bot 1a huéng khai thac dang quan tim trong cong ngh¢ thyc pham,
dic biét khi san pham duoc tao thanh bang phwong phap 1én men ty nhién, khong qua chung cat. Khoai
lang tim (I[pomoea batatas) c6 ham lugng tinh bt cao, mau tim do dac trung nho anthocyanin va dugc ghi
nhan 1 ngudn nguyén lidu chira chat xo, khoang, vitamin va hop chat chdng oxy hoa (Ray et al., 2012; Sun
etal., 2018; Zhao et al., 2013). Cac nghién ctru trude day cho théy, dich khoai lang tim c6 thé duogc duong
hoa bang enzyme thwong mai va 1én men bang ndm men Saccharomyces cerevisiae dé tao rugu vang c6
mau d6, hoat tinh chdng oxy hoa (Ray et al., 2012).

O Viét Nam, gao IR50404 la nguén tinh bot phé bién, gia thanh tuong ddi thép va c6 san lugng 1on tai
DPong bang song Ciru Long. Viéc phdi tron gao véi khoai lang tim ¢ thé gitp ting ham lugng co chit giau
tinh bot, cai thién mau sic tw nhién cua dich 1én men va tao san pham méi c6 gia trj gia ting. Viéc két hop
khoai lang tim v&i gao IR50404 dé tao ruou vang khong chung cét van con it duoc cong bé.

Nghién ctru nay dugc thyc hién nhim khao st anh huéng ciia ty 1 phdi tron gao IR50404 va khoai
lang tim, danh gia kha nang thity phan tinh bot tao dudong khtr tir cac nong d6 glucoamylase, danh gia anh
hudng cua ty 1€ ndm men va thoi gian 1én men chinh dén do cdn, do Brix, pH va dudng khir sét lai sau 1én
men. Két qua gop phan da dang hoa san pham 1én men tir néng san dia phwong va cung cip co sé nghién
cttu mé& rong.

2. Vit liéu va phuong phap

2.1. Vit liéu

Khoai lang tim va gao IR50404 dwgc mua tai chg Long Xuyén, An Giang, khong hu hong, mdc, mot.
Khoai duoc rira sach, bo vo, cit kich ¢& 2 ¢cm x 2 cm. Gao dugc vo sach tién hanh phéi tron va hd hoa.
Enzyme st dung 1a glucoamylase (EC 3.2.1.3) thuong mai; chung nim men Saccharomyces cerevisiae
dugc cung cip boi co so san xuét ruou vang BillDoan Winery. Cac héa chat phan tich, diéu chinh pH,
thudc thir DNS va glucose chuén.

Bing 1. Ky hiéu va mirc khio sat ciia cac nhan t6 thi nghiém

Nhan té Ky hiéu Mdrc khao sat Panh gia

Ty 1é gao:khoai S1;S2; S3 1:1;1:2;1:3 | Lwogng dwong khir

Néng d6 Glucoamylase | E1; E2; E3 1%; 1,5%; 2% | Lwong dwong khir

Thoi gian 1én men T1;,T2; T3 4; 5; 6 ngay Thoi gian 1én men chinh

Ty I&6 nAm men M1; M2; M3 | 0,5%; 1%; 2% | Anh hwéng cla lwong S. cerevisiae bd sung

2.2. Khdo sat qud trinh dwong hoa

Qua trinh thuy phan tinh bot duge b tri 2 nhan t gdom ty 1& phdi tron gao:khoai lang tim va nong
d6 enzyme glucoamylase. Ba ty 18 phdi tron gao va khoai lang tim gdm S1 =1:1, S2=1:2 va S3 = 1:3
theo khdi lvgng (w/w); ba mutc enzyme gdm E1 = 1%, E2 = 1,5% va E3 = 2% so v&i khdi lugng nguyén
liéu. M&i nghiém thire duoc lap lai 3 1an. Hon hop 90 g nguyén liéu tinh bot va 360 g nude duge gia
nhiét & 100°C dé ho héa trong 1 gio, pH 4,2 va bo sung enzyme. Mau dugc xac dinh d6 Brix, pH va
lwong duong khir.

2.3. Khdo sat quda trinh lén men

Dich duong ti uwu tir thi nghiém duong hoa duoc st dung 1én men rugu. Dich dugc diéu chinh 25°Brix,
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bd sung S. cerevisiae ¢ 3 muc M1 = 0,5%, M2 = 1% va M3 = 2%. Thoi gian 1én men chinh dugc khao sat
& 3 muc T1 =4 ngay, T2 = 5 ngay va T3 = 6 ngay. Cac chi tiéu theo ddi gdm d¢ Brix trudc va sau 1én men,
pH, d6 con va duong khir con lai.

2.4. Phaén tich va xir Iy sé liéu

b6 Brix duoc do bé‘mg khuc xa ké; pH dugc xac dinh béng pH Kké: duong khur dugc xac dinh theo
phuong phap DNS duya trén duong chuan glucose; do c¢on dugc xac dinh bang phuong phap chung cit va
do con ¢ 20°C. Sé liéu duoc xir 1y bang Microsoft Excel va SPSS; su khac biét gitra cac nghiém thirc duoc
danh gia bang kiém dinh Duncan ¢ muc ¥ nghia 5%. San phdm sau 1én men phu duoc giri phan tich mot
s6 chi tiéu héa hoc gdm ethanol, aldehyde, methanol, ester va pham mau hitu co tan trong nuéc, déi chiéu
v6i tiéu chuan ap dung cho d6 ubng co con.

3. Két qua va thao luan

3.1. Khdo sdt khd néing dwong héa tinh bjt bang enzyme glucoamylase

Két qua dudng héa duoc ghi nhan & Bang 2 cho thay ty 16 phéi tron va ndng do enzyme anh huong rd
dén luong duong khir sinh ra. Cy thé, dat duong khir cao nhat khi ty 18 phdi tron gao: khoai & mic S3 1:
3 va nong d E 1% enzyme bo sung dat 6,47 mg/mL, trong khi SIE1 dat thap nhat, 3,08 mg/mL. Diéu nay
cho thay, ting ty 1¢ khoai lang tim trong phdi tron, & diéu kién 1% glucoamylase, c6 thé cai thién kha ning
gidi phong duong khir trong thoi gian khéo sat,

Glucoamylase 13 enzyme ngoai phan, c6 kha ning thiy phan lién két a-1,4 va a-1,6 glycosidic tir
dau khong khtr ctia tinh bot dé giai phong glucose; do d6 enzyme nay thuong duge ing dung trong san
xuat glucose, siro glucose va dd udng 1én men tir nguyén lidu giau tinh bot (Hua et al., 2014; Riaz et
al., 2012). Khi duong hoéa ¢ 61°C trong 1 gio,

’ . Bang 2. Anh huédng ty 1 nguyén li¢u va ndng dd
khi tang nong d9 enzyme glucosamylase theo

> 1O ' ) enzyme glucoamylase dén duwong khir
ly thuyéet nong do chat xtc tac tang cu thé 1a

enzyme glycosamylase thi toc do phan ng Nghiém To buwong khir bo

sé ting vi vay luong duong khir phéi ting. thire hop (mg/ml) Brix
Tuy nhién, néu ndng d6 enzyme qua cao c6 1 S1E1 3,09° 97

the gay nén hién tugng uc ché phan tng xtic ]

thc 1am anh huong dén sin phim tao thanh 2 S2E1 5,56 8

la lwong duong khir. Trong thoi gian duong 3 S3E1 6,472 6.7
h’(’)a lh thi qua trinh duciyng khu chua xdy ra 4 S1E2 4.36° 6.9

tot nhat nén khi tdng nong d¢ enzyme cling

khong 1am tang nong do duong khir. Khi nong 5 S2E2 4,44° 9.7

do enzyme‘glucosa{nylase o 1%, lu:qng duong 6 S3E2 3,04 59
khtr tang dan, khi t6 hop voi cac nong do tinh

bot tir S1 dén S2 va S3. Nguyén nhan, khi co 7 S1E3 527 9.8
mat enzyme glucosamylase lam tang su tiép 8 S2E3 4,87° 7.2
x191c gitra enzyme va tinh bdt, qué trinh phan 9 S3E3 450" 6.0

cat cac lién két - 1,4 va - 1,6 glucose trong ’ '

tinh bot, cac oligosaccharide dién ra manh, Gfli chii: Cac s6 liéu trong bang la gid tri
tdc do phan cit dién ra manh mé& vi thé dudng trung binh 3 lan lap lai. Cdc gia tri co ky hiéu chir cdi

in thwong giong nhau trong cing mét cét khéng khdc
biét vé mat thong ké & mikc Y nghia 5% qua kiém dinh
DUNCAN.

khtr taing (Thanh va cong su, 2019). Tac dong
ctia ndng do enzyme 1én toc do chuyén hoa co
chat thi ndng d6 enzyme ting dén mirc gidi
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han, v6i gidi han nay ndng d6 enzyme khong lam ting toc do phan ing (Permanasari et al, 2018). Tir két
qua Bang 2 cho thiy, c6 nhiéu t6 hop nghiém thirc S2E1, S3E1, SIE3 dat ham luong duong khir cao lan
luot 14 5,56 (mg/ml); 6,47 (mg/ml); 5,27 (mg/ml). Tuy nhién, dé dat duoc hiéu qua kinh té, hiéu suét cao,
tiét kiém thoi gian (Nguyén Vian Thanh, 2019) thi t6 hop nghiém thirc S3E1 cho ham luwgng duong khir cao
nhat 647,07 (mg/ml) cho mau sic dep phu hop vai kinh té vi gia ca khoai lang tim ré hon gao.

Tuy nhién, khi ting ndng d6 enzyme Ién 1,5-2%, lugng duong khir trong nghién ciru nay khong
ting twong ung. Hién tuong nay co thé lién quan dén thoi gian duong hoéa ngin, kha ning tiép xuc
co chét—enzyme, d6 hd hoa cua tinh bot va gi6i han bao hoa co chét. So véi nghién ctru cua Thanh
va cong su (2019), trong d6 duong hoa khoai lang tim bang 0,075% glucoamylase trong 80 gid dat
61,02 mg/mL duong khir, két qua hién tai thip hon do thoi gian phan tng chi 1 gio va khong co giai
doan téi uu kéo dai.

3.2. Khdo sdt khd ning con héa dwong glucose bang chiing men Saccharomyces cerevisiae

Dich dudng tir nghiém thirc S3E1 dugc chon cho qua trinh 1én men. Két qua cho thiy, do Brix giam sau
1én men o tat ca nghiém thirc, phan anh qua trinh ndm men st dung duong dé sinh trudng va tao ethanol.
Do con cao nhat dat 11,01% v/v & nghiém thitc T3AM1, twong tng 0,5% nidm men va 6 ngay 1én men chinh.
Khi ting ty 1& nAm men 1én 1-2%, d6 con c6 xu hudng giam, c6 thé do mot phan co chét duge st dung cho
tang sinh khi thay vi chuyén héa thanh ethanol.

Bang 3. Anh huéng ciia thoi gian 1én men va ty 1¢ nam men dén mot s6 chi tiéu 1én men

Nghiém r:::i_?‘ig:;édné DG Brix trwéc | D Brix sau - D6 cbn fatfylgg :‘nZL:
thure nAm men Ién men Ién men (viv) v ant]
1 TIM1 25,17 16.01° 384 | 10,29® 12,17
2 T1M2 24,97 13172 3,86 9,390 10,8%
3 T1M3 24,87 10.53¢ 3,96 8,1° 9,83
4 T2M1 25,27 13.3% 3,88 10,5° 1,112
5 T2M2 25 11.73 3,89 9,51 10,76
6 T2M3 24,60 10.06° 3,96 8,31° 9,80°
7 T3M1 24,93 12.16° 3,82 11,012 10,482
8 T3M2 24,67 10.97¢ 385 | 10,41 9,95
9 T3M3 25,03 9.77¢ 3,93 9,000 9,82°

Ghi chii: Cdc s6 liéu trong bang la gid tri trung binh 3 lan lap lai. Ky hiéu “*” biéu thi sw khdc biét

vé mat thong ké ¢ mirc y nghia 5%. Cdc gid tri ¢é ky hiéu chit cdi in thwong giong nhau trong cting mot
cot khong khdc biét vé mdt thong ké ¢ mirc ¥ nghia 5% qua kiém dinh DUNCAN.

Nam men S. cerevisiae chuyén hoa glucose thanh ethanol va COz; hiéu qua 1én men phu thudc vao nong

d6 duong, pH, nhiét o, mat s6 ndm men va thoi gian (Geistlinger et al., 2013; Pham, 2009). Trong nghién
cuu nay, pH sau 1én men dat 3,82-3,96; nghi€ém thuc T3M1 véi 0,5% ndm men va 6 ngay 1én men cho do
con cao nhat 11,01% v/v. Két qua nay thip hon mirc 14,16-14,27% v/v cua Thanh va cong sy (2019) sau
10 ngay, nhung cao hon mtrc 9,33% v/v ctia Ray et al. (2012) khi sir dung 2% nidm men va dich 20°Brix.

374| $6 25/2026



HOA HOG - CONG NGHE THUC PHAM

Khi ting ndng d6 nidm men tir 0,5% 1én 2%, d6 con giam do dudng dugce st dung nhiéu hon cho ting sinh
khdi; déng thoi, d¢ Brix giam theo thoi gian do glucose dugc chuyén hoa thanh ethanol. Vi vay, 0,5% nam
men va 6 ngay 1én men chinh 13 diéu kién phu hop nhét trong nghién ciru nay. D6 Brix ¢ xu hudng giam
tir ngay do thtr 4 qua ngay do tht 6. O giai doan nay, nAm men bat dau & pha tang trudong nén muc st dung
duong nhiéu hon, va cudi cing, lugng dudng st dung cho chuyén héa ethanol nén d¢ Brix cang giam dan
nhirng ngay sau cuing ctia qua trinh 1én men. Két qua nghién ctru thuc té cho thiy ham luong glucose ciing
nhu do Brix c6 xu huéng giam tir ngay thir 4 dén ngay thir 6. Do con theo mot s6 nghién ctru do con chi
dat tdi da & muc 15°, vi néng do ¢On cao hon s& trc ché dén su tang trudng, phat trién cua nAm men. bo
con tang dan tir ngay 1én men thir 4 dén ngay 1én men thir 6. D9 con cao nhit dat dugc ¢ ngay thir 6 sau
1én men va luong nim men bd sung 1a 0.5%. Nguyén nhan, ndng d6 nim men Saccharomyces cerevisiae
bd sung trong qué trinh 1én men ruou cang cao thi lvong dudng sir dung dé ting sinh khdi cang cao, gy
hao hut lvgng dudng sir dung cho chuyén héa thanh ethanol vi vy do con tao ra thdp. Nong do nim men
0.5% va thoi gian 1én men chinh 6 ngay 1a diéu kién thich hop dé 1én men rugu vang khoai lang tim trong
nghién clru nay.

3.3. Chit lwong sin phim 6 quy mé mé rong

Nghién ctru dugc tién hanh ¢ mirc d6 mo rong 10 L sau 6 ngay 1én men chinh va 90 ngay 1én men
phu nhim danh gia dinh huéng quy mé thuong mai. Két qua phan tich hoa hoc tir Trung tim kiém soat
bénh dich An Giang (CDC An Giang) cho théy n(‘Sng d6 ethanol dat 11,7% v/v; aldehyde dat 319,7 mg/L;
methanol dat 777,80 mg/L; ester dat 3384,6 mg/L, san phém ¢6 mau héng do, khong van duc, khong co
cin rd va khong phat hién phdm mau hitu co tan trong nude. Di chiéu voi gidi han methanol duoc sir
dung trong nghién ctru, san phdm nam trong viing cho phép va c6 tiém ning phat trién thanh dd udng lén
men dac trung to ndng san dia phuong.

Bang 4. Mt s6 chi tiéu héa hoc ciia rugu vang khoai lang tim-gao sau 1én men phu

Chi tiéu Phwong phap Két qua Nhan xét
Ethanol TCVN 8008:2009 11,7% viv Dat theo khoang céng bb
Aldehyde TCVN 8009:2009 319,7 mg/L Dat
Methanol FAO 1986 777,80 mg/L | Thap hon gi6i han déi chiéu
Ester TCVN 1051:2009 3384,6 mg/L Dat
Phadm mau hiru co tan trong nwéc | TCVN 5517:1991 | Khong phat hién Dat
4. Két luan

Nghién ctru da xac dinh duogc diéu kién phu hop dé san xuét ruou vang tir khoai lang tim Nhat phéi
tron voi gao IR50404 & quy mo phong thi nghiém. Ty 18 1 phan gao : 3 phan khoai lang tim, b6 sung 1%
glucoamylase & pH 4,2 trong 1 gio cho ham luong dudng khir cao nhit, dat 6,4707 mg/mL. Trong giai
doan 1&én men, nghiém thirc bod sung 0,5% Saccharomyces cerevisiae va 1én men chinh trong 6 ngay dat do
cOn cao nhat, 11,01% v/v. Sau 90 ngay 1én men phy, san phém dat 11,7% v/v ethanol, c6 mau héng do tu
nhién va céc chi tiéu héa hoc khao sat nam trong giéi han d6i chiéu. Két qua cho thiy, viéc két hop khoai
lang tim va gao IR50404 ¢ kha ning tao san pham rugu vang 1én men c6 gia tri cam quan, chira hoat chat
sinh hoc cao tir khoai lang tim, an toan sirc khoe, dong thdi nang cao duoc gia tri ndng san dia phuwong. Co
tiém nang thuong mai trén thi truong m
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