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ABSTRACT

This study was conducted to analyze the effect of alpha amylase
concentration (0.015-0.035%) and time (1-4 hours) to the liquefaction of
potato starch and the effect of glucoamylase concentration (0.05-0.085%)
and time (70-90 hours) to the saccharification of sweet potato starch. At
the same time, the effects of yeast inoculum density (10°-10’ cells/mL), pH
(4-5), °Brix (22-26), temperature (20°C and 30°C) and supplemented
veast extract content (0.1-0.4%) on the ethanol fermentation of Japanese
sweet potato were investigated. As a result, in the liquefaction stage,
0.03% (w/v) alpha amylase concentration in 2 hours could produce 27.8
mg/mL reducing sugar. In the saccharification stage, 0.075% (w/v)
glucoamylase concentration in 80 hours could yield 61.02 mg/mL. The
yeast Saccharomyces cerevisiae was inoculated in ethanol fermentation
stage. The result showed that the fermentation could produce 14.16-
14.27% (v/v) alcolhol from 24°Brix, pH 4.5 and 10° cell/mL with 0.2%
(w/v) yeast extract at 30°C in a 10-day fermentation.

TOM TAT

Nghién ciru thiee hién trén co s6 khdo st anh hwong ciia nong dg enzyme
alpha amylase (0,015-0,035%), thoi gian (1-4 gio) dén kha néing dich héa
tinh bot khoai lang va glucoamylase (0,05-0,085%), thoi gian 70-90 gio
dén kha nang dwong héa tinh bot khoai lang. Pong thoi, khao sat anh
hieong ciia mdt s6 nam men (10°-107 th/mL), PH (4-53), °Brix (22-26), nhiét
do (20 va 30°C) va ham lwong yeast extract bé sung (0,1-0,4%) dén kha
nang lén men ruou vang khoai lang tim Nhat. Két qua cho thdy ¢ giai
doan dich héa, nong dé enzyme alpha amylase 0,03% va sau 2 gio thiy
phdn, ham lwong dwong khir sinh ra 27,8 mg/mL. O giai doan dwong héa,
Vv6i nong dg enzyme glucoamylase 0,075% va sau 80 gio, ham lwong
dwong khir sinh ra 61,02 mg/mL. Nam men Saccharomyces cerevisiae
dwoc sir dung o giai dogn lén men ruou, két qua cho thdy lén men ruou
vang khoai lang tim Nhdt véi ham heong chdt khé hoa tan 24 °Brix, pH
4,5 mat 56 ném men 10° té bao/mL, c6 bé sung 0,2% yeast extract va lén
men ¢ nhiét do 30°C trong 10 ngay dat ham luong ethanol 14,16-14,27%
(v/v).

Trich dan: Nguyén Minh Nhut, Nguyén Ngoc Thanh va Nguyén Vin Thanh, 2019. Lén men rugu vang khoai
lang tim Nhat ([pomoea batatas). Tap chi Khoa hoc Trudng Dai hoc Can Tho. 55(S6 chuyén dé:
Cong nghé Sinh hoc)(1): 125-133.
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1 DPAT VAN BE

Khoai lang (lpomoea batatas) 1a cay luong thuc
phé bién dimg thtr bay trén thé gioi (Kays et al.,
2005), ¢6 san lugng dimg thir tu sau lta, bap va lua
mi (Ukpabi, 2009; Calvo et al., 2010). O Viét Nam,
khoai lang 14 cdy lwong thuc truyén thong ding thi
ba sau lia, bip va dung thir hai vé gia tri kinh té sau
khoai tay (Vu et al., 2000). Cu khoai lang 1a thuc
pham pho bién, hiru ich cho sirc khoe con ngudi do
chtra nhiéu tinh bot, protein, cac acid amin, vitamin
A, B, C, E va hon 10 loai nguyén t6 vi luong can
thiét khac nhu: calci, k&m, sit, magié, kali, natri,
phosphor... Dic biét, khoai lang tim con chira nhiéu
hop chit chéng oxy héa manh nhu: phenol,
anthocyanin, anthocyanidin... giup bao vé cac
lipoprotein ty trong thap khoi cic qua trinh oxy hoa,
loai bo cac géc ty do, ngédn ngura ung thu, cai thién
chirc nang thi giac, rc ché két ty tiéu ciu va nhiéu
churc nang sinh y khac (Kano et al., 2005).

Tai Dong bang song Ciru Long, huyén Binh Tan,
tinh Vinh Long 14 viing chuyén canh tréng khoai 16n
v6i cac giéng khoai nhu: khoai Duong Ngoc, khoai
bi dudng, khoai sira, dac biét 1a khoai lang tim Nhat.
Dién tich khoai cia Vinh Long dao dong tir 10.000-
14.500 héc ta; ning suat binh quén dat 25-30 tAn/héc
ta; san luong tir 300.000-400.000 tin/ndm (Kinh té
Sai Gon online, 2018). Khoai lang dugc thu hoach
voi lugng 16n nhung gia ca khong 6n dinh, phu
thudc rat nhiéu vao su bién dong cua thi treong doi
khi trang mua thi cung vuot ciu, thuong nhén ép gia
khi mua cu khoai lang tuoi. Bén canh d6, cu khoai
lang tim gié rat ré néu khoai bi gdy v& do thu hoach,
do van chuyén hodc do khong dat kich c& (Nhan
Minh Tri, 2015). Luong khoai khong dat nay mot
phan nguoi dan s& lam thirc an cho vat nudi, mot
luong 16m s€ bo di va khong dem lai loi ich kinh té.
Do d6, van dé dit ra 1a phai tan dung ngudn nguyén
liéu khong dat chuéan nay dé 1én men ruou. Dén thoi
diém hién tai c6 mot sé nghién ctru vé ruou khoai
lang chung cit nhu nghién ctru cia V3 Thi Ta Trinh
(2012), nghién ctru cia H6 Minh Thuan (2013). Tuy
nhién, ruou khoai lang trong qua trinh chung cat s&
khong giit dwoc mot s6 hop chat co loi nhur phenol,
anthocyanin, anthocyanidin... Vi thé, tién hanh san
Xudt ruou khoai lang tim Nhét khong qua qua trinh
chung cit dé gitr lai nhimg chat chong oxy hoa co
loi cho stic khoe 1a diéu can thiét. Muc tiéu cta dé
tai nay 1a x4c dinh dugc didu kién thiry phan va Ién
men rugu vang khoai lang tim Nhat, sir dung ngudn
nguyén li¢u san c6 ré tlen ¢ dia phuong, tao ra san
pham c6 gia tri kinh té va giai quyét dau ra cho loai
nguyén li¢u nay.

2 PHUONG PHAP NGHIEN CUU
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2.1 Chuén bi nguyén vit li¢u

— Khoai lang tim giéng Nhat Ban dugc mua &
cac hd dan trong khoai tai huyén Binh Tan, tinh
Vinh Long.

—  Sur dung nAm men Saccharomyces cerevisiae
(LU 1250) da dugc luu trir lai ¢ phong Cong nghé
Sinh hoc Thyc pham, Vién Nghién ctru \{é Phat trién
Cong nghé Sinh hoc, Truong Pai hoc Can Tho.

2.2 Chuén bj héa chét

— Enzyme chiu nhiét a-amylase (tir vi khuan
Bacillus licheniformis, 135 KNU/g, tén thuwong mai
la Termamyl 120L), glucoamylase (tUr Aspergillus
niger, 300 AGU/g, tén thuong mai la Dextrozyme
GA), la nhimg ché phim thuong mai cua
Novozymes (Pan Mach).

— Yeast extract, CaCl,, NaOH, HCI, citric acid,
dinitrosalicylic acid (DNS), mudi tartrat kép
KNaC4H4O(,.4HzO.

2.3 Quy trinh xir ly

Cu khoai lang tim Nhat — Got vé — Rura sach
— Hap chin — Nghién min — Can vao binh tam
gidc — Bo sung nudc cit — Dich héa bang o —
amylase — Puong hoa bang glucoamylase — Lén
men — Ruou vang khoai lang tim Nhét.

2.4  Céc thi nghiém dugc thuc hién

2.4.1 Khdo st anh hwong ciia nong do
enzyme a.— amylase va thoi gian thiy phan den kha
nang dich hoa tinh bot khoai lang

Cu khoai lang tim dugc got vo, rua sach, hép
chin trong 1 gio va sau d6 nghién min bang c6i inox.
Tiép theo, can 80 g khoai lang d hép chin cho vao
binh tam gi4c, b6 sung thém 320 g nudc, didu chinh
dich thuy phan pH = 5,2. Sau d6, sir dung enzyme o
— amylase & cac néng d6 0,015; 0,02; 0,025; 0,03;
0,035% dé dich hoa khoai lang tim Nhat vé&i thoi
gian 1, 2, 3, 4 gio ¢ nhiét do ¢6 dinh 13 95°C (Paul
et al ,2014).

Chi tiéu theo ddi: Lugng duong khir tao thanh.

2.4.2 Khdo sdt anh hwong ciia nong dé )
enzyme glucoamylase va thoi gian thuy phan dén
kha nang dwong hoa tinh bot khoai lang

Khoai lang sau khi dich hoa dugc chinh vé pH
4,2, tién hanh bd sung enzyme glucoamylase lan
Iwot vai cac néng d6: 0,05; 0,055; 0,06; 0,065; 0,07,
0,075; 0,08 va 0,085% dé tién hanh dudng hoa véi
thoi gian 70, 80 va 90 gio ¢ nhiét do ¢d dinh 61°C
(Paul et al., 2014). Sau duong hoa, tién hanh v6 hoat
enzyme ¢ 85°C trong 5 phut.

Chi tiéu theo doi: Lugng duong khir tao thanh.
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2.4.3 Khao sat anh huong cua mdt $6 ndm
men, pH va do Brix den kha nang lén men tinh bot
khoai lang

Sau khi thu dugc dich dwdng tién hanh do °Brix
va bd sung dudng cat tring vao dich duong dé ting
°Brix 22; 24; 26, chuin do pH 4; 4,5; 5. Tién hanh
r6t 100 mL dich duong khoai vao cac binh tam giac
loai 250 mL;khir tring bang 10 vi song trong thoi
gian 3 phit; ching ndm men Saccharomyces
cerevisiae v6i mat s6 10% 10% 107 tb/mL. Cho céc
binh tam gidc vao ti u 30°C dé 1én men trong
khodang 10 ngay dén khi khong con xuét hién bot khi.

Chi tiéu theo ddi: Ham luong ruou ethanol, pH
sau 1én men va ham lugng duong sot.

2.4.4 Khao sat anh huong cua nhiét do va

ham lwong yeast extract bo sung dén kha ndng lén
men ruou khoai lang

Dich dudng thu dugc tir khoai lang dugc tién
hanh bo sung thém yeast extract vao dich duong
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khoai lang lan luot theo 4 mirc n6ng d6: 0,1%:; 0,2%;
0,3%; 0,4% trudc khi khir tring va 1én men. Dat cac
binh tam gidc vao hai ti 4 20°C va 30°C (Paul ez al.,
2014). Quan sat qua trinh 1én men trong khoang 10
ngdy, néu thiy khong con xuit hién bot khi di
chuyén tir dudi 1én bé mit thi coi nhu qua trinh 1én
men két thuc.

Chi tiéu theo doi: Ham lugng ruou ethanol, pH
sau lén men va ham lugng duong sot.

2.4.5 Lén men ruou vang khoai lang tim Nhat
o quy mo 2 it

Tién hanh 1én men ruou khoai lang tim Nhat theo
céc thong s t6t nhit da tim duoc va san xuét ra 2 lit
ruou. Sau khi 1én men tién hanh loc, trich léy ruou,
1én men phu (bao quan ¢ nhiét d 4-10°C, 2-3 tuan).
Mau ruou duge giri dén Trung tim Y t& Dy phong
Céan Tho dé phan tich. Phuong phap phan tich cac
chi tiéu theo doi va danh gia cam quan san pham
duogc trinh bay ¢ Bang 1.

Bing 1: Phwong phap phan tich cic chi tiéu theo ddi va danh gia cim quan sin phim

Chi tiéu phan tich Phwong phap
Do Brix Puoc xac dinh be:“mg khuac xa Kké.
pH Pugc xac dinh bang pH ké

Mit s0 t€ bao ndm men

Do rugu

Ham luong duong (DNS)

Cac chi tiéu hoa ly (ethanol,
methanol, acid téng, ester,
aldehyde)
Panh gia cam quan

TCVN 3217-79

DPém tryc tiép bang budng dém hong cau

Do rugu duoc xac dinh bang phuong phéap chung cat. Str dung con ké
do do6 ruou ¢ 20°C. .

Xéc dinh ham lugong dudng bang phuong phap acid dinitro-salicylic

Danh gi4 chét luong ruou bang phuong phap hoa Iy theo TCVN
7045:2002. Mau rugu thanh pham dugc tién hanh phén tich cac chi tiéu
hoa 1y tai Trung tim Y té Dy phong Can Tho

Panh gi cam quan bang phuong phéap cho diém Tiéu chuan Viét Nam

Xir Iy thong ké: Két qua dwoc xu 1y bang
chuong trinh Statgraphic Centurion 15.1.

3 KET QUA VA THAO LUAN

3.1 Anh huéng ciia ndng dj enzyme o -
amylase va thoi gian thiily phdn dén kha nang
dich hoa tinh bot khoai lang

Két qua khao sat lugng duong khir sinh ra khi
dich hoéa tinh bét khoai lang & diéu kién pH 5,2 va
nhiét d6 95°C vé6i cac muc néng dé (0,015%;
0,02%; 0,025%; 0,03%; 0,035%) va thoi gian (1 gio;
2 gio; 3 gio; 4 gio) dugc trinh bay ¢ Bang 2.

Két qua cho thiy khi ndng d6 enzyme ting tir
0,015% dén 0,035% vé6i thoi gian dich hoa 1 gio
ham luong duong khir sinh ra ting dan. Vi khi nong
dd enzyme alpha amylase tang kéo theo kha nang
phan cit cac lién két o—1,4 amylase bén trong phan
tir tinh bot khoai lang thanh duong sé tang, két qua
luvgng duong khir sinh ra tang.

Tuy nhién, ciing v6i ndng do enzyme ting tir
0,015% dén 0,035% va thoi gian dich hoa lan lugt
1a 2 gio, 3 gio, 4 gio lai cho két qua khac. Cu thé ¢
nhiing mirc néng d6 enzyme thap luong duong khir
sinh ra tang dan, nhung dén mirc nong do enzyme
0,03% sau 2 gio lugng dudng khir dat mirc cao nhét
27,8 mg/mL va khong ting nita, mic du ndng do
enzyme co tang va thoi gian dich hoa kéo dai thém.
Nguyén nhan c6 thé 1a do vé6i ndng do enzyme
0,03% va sau 2 gio thi enzyme a-amylase da phan
cét gan nhu hoan toan cac lién két a—1,4 amylase
bén trong phan tir tinh bdt khoai lang thanh cac
dextrin va oligosaccharide. Do d6 dul ¢6 ting nong
dd6 enzyme hay thoi gian dich hoa thi lugng duong
khtr van khong ting 1én.

Tir két qua phan tich & Bang 2, c¢6 nhiéu t6 hop
nghiém thirc cho két qua ham lugng duong khir cao
nhu nghiém thuc 9 (27,80 mg/mL), 10 (27,20
mg/mL), 14 (27,00 mg/mL), 15 (27,03 mg/mL), 19
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(27,30 mg/mL), 20 (27,10 mg/mL). Tuy nhién, dé

tiét kiém thoi gian va c6 hiéu qua kinh té thi nghiém

thirc 9 voi ndng d6 enzyme 0,03% va thoi gian dich

hoa 2 gior 1a nghiém thirc thich hop nhat cho cho két

qua ham lugng duong khir cao 27,80 mg/mL.

Bang 2: Nong d dwong khir sinh ra khi dich héa
tinh bdt khoai lang v6i nong dd enzyme
o — amylase va thoi gian khac nhau

o To0 hgp nghiém thirc DPuwdng khir
thlllll;im _ [thoi gian (gio) - sinh ra
nong do enzyme (%)] (mg/mL)

1 1-0,015 5,38t
2 1-0,020 5,90
3 1-0,025 6,98"
4 1-0,030 23,20°
5 1-0,035 23,50°
6 2-0,015 6,02h!
7 2-0,020 8,79
8 2-0,025 9,51f
9 2-0,030 27,80°
10 2-0,035 27,20°
11 3-0,015 8,248
12 3-0,020 19,004
13 3-0,025 21,20¢
14 3-0,030 27,002
15 3-0,035 27,032
16 4-0,015 16,40¢
17 4-0,020 19,104
18 4-0,025 22,10¢
19 4-0,030 27,30*
20 4-0,035 27,10°
CV (%) 0,015

86 liéu trong bang thé hién gid tri trung binh cua 3 lan
1ap lai. Cdc chit 6 mil trén cac s6 liéu giong nhau, thi
khdc biét khéng c6 y nghia thong ké ¢ mire 5% (p<0,05)

Két qua nghién ctru cua Jagatee et al. (2015), véi
noéng do enzyme alpha-amylase (0,02%) va thoi
gian (45 phut), sau qua trinh dich hoa lugng duong
khtr dat mirc cao nhat 26,71 mg/mL nho hon so véi
két qua thi nghiém 1a 27,8 mg/mL. Nguyén nhan la
do trong thi nghiém da sir dung ndng d6 enzyme
alpha-amylase (0,03%) va thoi gian dich hoa (2 gio)
cao hon so véi nghién ctru Jagatee et al. (2015). Ca
hai thi nghiém déu dugc thyuc hién véi diéu kién pH
va nhiét 0 nhu nhau.

Két qua thi nghiém da chon duoc ndng do
enzyme alpha amylase (0,03%) va thoi gian dich
hoéa (2 gio) s€ thiy phan tinh bdt khoai lang cho ham
luong dudng khir cao nhit (27,80 mg/mL).

3.1.1 Anh huéng ciia nong dé enzyme
glucoamylase va thoi gian thity phdn dén kha néing
dwong hoa tinh bot khoai lang
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Két qua khao sat lugng duong khir sinh ra khi
duong hoa dich khoai lang & diéu kién pH 4,2 va
nhiét d6 61°C véi cic murc néng dé enzyme
glucoamylase (0,05; 0,055; 0,06; 0,065; 0,07; 0,075;
0,08; 0,085%) va thoi gian (70; 80; 90 gio) dugc
trinh & Bang 2. Ham lugng dudng khir tang nhanh
tir 70 gio, dat gia tri cao nhat & 80 gio va khong tiép
tuc tang khi thoi gian thily phan dén 90 gio. Nguyén
nhan c6 thé do khi ting thoi gian duong hoa s& gia
tang sy tiép xuc giita enzyme va tinh bot do d6 lwong
duong khir sinh ra tang, tuy nhién tir moc 80 gio dén
90 gio thi lugng tinh bot da bi phan giai gan nhu
hoan toan do d6 du tang thoi gian thi duong khir sinh
ra van khong thay ddi (Dutta et al., 2006).

Khi ndéng d6 enzyme glucoamylase ting tir
0,05% dén 0,075% lugng dudng khir sinh ra gia ting
dan, nguyén nhan co thé 1a do khi ndng d6 enzyme
glucoamylase ting su tiép xtic gitta enzyme va tinh
bot tang, qua trinh phéan cit cac lién két a-1,4 va a-
1,6 glucose trong tinh bdt, cac oligosaccharide dién
ra manh, két qua duong khur tang. Permanasari et al.
(2018) da nghién ciu vé tac dong cua nong do
enzyme va co chat lén toc do chuyen hoa co chat va
két luan khi ting ndng do enzyme, tbc do phan ing
tang dén mirc giéi han. O muc gidi han, tang nong
do enzyme khong lam ting toc do chuyén hoa.
Nhung khi dat dén ndng d6 enzyme 0,075% sau 80
gio lugng duong khir sinh ra cao nhét 61,02 mg/mL
va khong tang thém, co thé do tinh bot da duoc phéan
giai gan nhu hoan toan thanh duong, do d6 néu co
gia ting thém nong d¢ thi lugng duong sinh ra van
khong thay doi.

Tir két qua Bang 3 nhén thdy co nhiéu to hop
nghiém thirc cho két qua ham lugng duong khir cao
nhu nghiém thac 14 (61,02 mg/mL), 15 (60,88
mg/mL), 16 (60,95 mg/mL), 22 (60,89 mg/mL), 23
(60,83 mg/mL), 24 (60,84 mg/mL). Tuy nhién dé
tlet kiém thoi gian, 6 hiéu qua kinh té va c6 hiéu
suat cao thi thi nghiém thirc 14 v&i ndng do enzyme
0,075% va thoi gian dich hoa 80 gio 1a nghiém thirc
thich hop nhat cho két qua ham luong duong khu
cao 61,02 mg/mL.

Két qua nghién ctru clia Jagatee et al. (2015), véi
nong do enzyme glucoamylase (0,224%) va thoi
gian (24 gio), sau qua trinh duong hoa luong duong
khtr dat mire cao nhit 64,61 mg/mL cao hon so véi
két qua thi nghiém 14 61,02 mg/mL. Nguyén nhan 1a
do trong thi nghiém da sir dung ndng do enzyme
(0,075%) thap hon nhiéu so v&i nghién ctru Jagatee
et al., (2015) tuy nhién thoi gian dich hoéa (80 gio)
kéo dai sé tao diéu kién dé tang luong duong khu.
Ca hai thi nghiém déu duoc thyc hién véi diéu kién
pH va nhiét d¢ nhu nhau.
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Biang 3: Nong d9 dwong Khir sinh ra khi dwong
hoa tinh bot khoai lang v6i nong do
enzyme glucoamylase va thoi gian khac

nhau

2 o . DPuong

i To hop nghiém thirc i
thl?llrgcm [thoi gian (gw’)—n(())ng khir s“ll_l;
do enzyme (%)] (mg/mL)
1 70 - 0,050 53,18"
2 70 - 0,055 56,04¢
3 70 - 0,060 56,09¢
4 70 - 0,065 56,47¢
5 70 -0,070 56,48°
6 70 - 0,075 57,88¢
7 70 - 0,080 59,02¢
8 70 - 0,085 60,46*
9 80 - 0,050 58,22¢
10 80 - 0,055 59,12¢
11 80 - 0,060 59,67
12 80 - 0,065 60,27
13 80-0,070 60,52
14 80 - 0,075 61,02*
15 80 - 0,080 60,88
16 80 - 0,085 60,95°
17 90 - 0,050 59,34¢
18 90 - 0,055 59,86
19 90 - 0,060 59,64
20 90 - 0,065 60,31*
21 90 - 0,070 60,38
22 90 - 0,075 60,89°
23 90 - 0,080 60,83?
24 90 - 0,085 60,84°
CV (%) 0,152

S6 liéu trong bang thé hién gid tri ' trung binh cia 3 lan
1dp lai. Cdc chit s6 mil trén cdc s6 liéu giong nhau, thi
khdc biét khéong c6 y nghia thong ké ¢ mire 5% (p<0,05)

Két qua thi nghiém da chon duoc ndng do
enzyme glucoamylase (0,075%) va thoi gian duong
hoéa (80 gio) sé thiy phan dich khoai lang cho ham
luong duong khir cao nhit (61,02 mg/mL).

3.2 Anh huéng ciia mit s6 nAm men, pH,
va d¢ Brix dén kha ning 1én men

Két qua 1én men dugc tong hop & Bang 4, & diéu
kién pH 1én men ban dau 1a 4,5 cho ra ruou co do
¢dn (8,19 — 13,27% v/v), cao hon so v6i pH ban dau
14 4 cho ra ruou ¢6 do con (7,17-10,49% v/v) va 5
cho ra rugu c6 do con (7,5 - 10,16% v/v). Két qua
tuong dong voi két qua nghién ctru cia Paul er al.
(2014) xac dinh diéu kién pH tdi wu cho qué trinh
[én men rugu khoai lang 1a 4,5 tao ra rugu c6 46 con
cao nhat 13 9,6%.

Do Brix ctia dung dich sau 1én men giam dang
ké (con trong khoang 13-19% w/v). Kayikei and
Nelsen (2015) khang dinh duong cung cap ngudn
carbon 12 co chét chinh cho ndm men hoat dong va
ddng thoi 1a tin hiéu kiém soat biéu hiéu gene didu
hoa chuyén hoa. Khi 1én men cung diéu kién pH va
mét sé ndm men, do rugu cao nhat khi méi truong
1én men & °Brix 24, 40 ruou thép hon khi méi truong
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1én men & °Brix 22 va 26. Két qua Bang 3, cho thay
do cdn cua ruou tao thanh & °Brix 24 (9,84 —13,27%
v/v) cao hon so véi do con cla ruou tao thanh &
°Brix 22 (7,17 — 9,65% v/v) va °Brix 26 (7,32 -
10,39% v/v). Nghién ctru cuia Paul et al. (2014) ciing
két luan °Brix 24 1a t6i uu cho qua trinh 1én men
ruou khoai lang tuong ddng voi két qua thi nghiém.
Buong cung cap nguon carbon 14 co chat chinh cho
nam men hoat déng. Néu ham lugng duong thap
khong du co chit cho nim men hoat dong, s& giam
hiéu suét 1én men, khong tao dugc d6 ruou mong
mudn trong rugu vang. Ham lugng dudng quéa cao
s& lam tang 4p sudt tham thdu va lam mat can bang
trang thai sinh 1y ciia nAm men (Kayikci and Nelsen,
2015).

Qua trinh san xuét ruou vang phu thudc nhiéu
vao mat s6 nim men giéng, do day chinh 1 tic nhan
quan trong clia qua trinh 1én men. Trong cung diéu
kién pH va d¢ Brix ban dau, do con cua ruou tao
thanh phu thu¢c chu yéu vao mat s6 ndm men s
dung. Ket qua cho thay d6 con cua ruou tao thanh &
mat sb nam men 10° té bao/mL (7,17 — 10,64% v/v)
va mat sb ndm men 107 tb/mL (7,37 — 10,86 % v/v)
thap hon so v6i d6 con cia rugu tao thanh & mat s6
nam men 10° tb/mL (8,66 — 13 ,27% v/v). Nguyén
nhan c6 thé 1a do ham luong glong it (103 tb/mL)
khong du dé tang nhiéu sinh khdi mdc dii ngudn
carbon dugc bb tri da nhiéu, vi vay luong rugu tao
thanh thip. Tuy nhién, khi lugng men gidng nhleu
(107 tb/mL) c6 thé s& xdy ra sy canh tranh ngudn
dinh dudng, anh huong dén qua trinh 1én men. Nhu
vdy, mat s6 nAm men ban dau 10° tb/mL c6 thé xem
la phu hop cho hoat dong 1én men rugu vang khoai
lang. Két qua ciing twong dong vai két qua nghién
ctru cia Paul ef al. (2014) d3 xac dinh diéu kién mat
s6 nAm men t6i wu cho qua trinh 1én men ruou khoai
lang 14 10° tb/mL.

Két qua thi nghiém da chon dugc mat $6 nAm
men 103 tb/mL, °Brix 24, va pH 4,5 1a nhitng chi s&
t6t nhét dé 1én men rugu vang khoai lang véi d6 con
cao nhit 13,27% v/v & 20°C. Két qua thu dugc 1a
cac két qua thuc nghiém. Véi mong muén dat duge
két qua t6t hon thi cac thong s6 pH, d6 Brix va mat
sO t6i wu dugc tim thong qua phan tich hdi quy dua
trén s6 liéu thu thap dwoc bang chwong trinh
Statgraphics Centurion XV.I vdi d§ chinh xac 95%
dugc phuong trinh hdi quy sau:

Z = -422952 + 50,1175*X + 26,2818*Y +
1,42208*E - 5,53333*X*X + 0,225833*X*E -

0,0202083*X*Y - 0,269722*E*E +
0,0487153*E*Y - 0,545556*Y*Y -
0,00729167*X*E*Y

(v6i Z: do con, X: pH, Y: Brix, E: mat sb nim
men)
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C4 djnh E = 5, c6 phuong trinh hdi quy sau: 0.0202083*X*Y - 0.269722%5%5 + 0,0487153*5*Y
- *kV sk - E Ve X% 3
7 = 422952 + 50,1175%X + 262818*Y + 0,545556*Y*Y - 0,00729167*X*5*Y

1,42208*5 - 5,53333*X*X + 0,225833*X*5 -
Biang 4: Anh huéng ciia mat s6 nAm men, pH, va d9 Brix dén kha ning 1én men

Nghiém T6 hop nghiém thic  pH sau lén D§ Brix sau 1én men Do con & 20°C
thirc (pH — °Brix — mét s0) men (% wiv) (% v/v)
1 40-22-10° 3,17 14,50 7,171
2 40-22-10° 3,15 13,20 8,66"

3 4,0-22-107 3,17 14,23 7,37
4 40-24-10° 2,97 17,37 9,87'%

5 4,0-24-10° 2,86 15,80 10,49

6 4,0-24-107 2,92 16,97 10,12¢

7 40-26-10° 3,27 21,00 7,321

8 40-26-10° 3,21 19,37 8,76"

9 4,0-26-107 3,26 20,13 7,861
10 45-22-10° 3,51 15,13 8,191
11 45-22-10° 3,32 11,43 9,658
12 45-22-107 3,40 15,27 8,90"
13 45-24-10° 3,44 17,13 10,64%
14 45-24-10° 3,35 13,40 13,272
15 4,5-24-107 3,39 15,07 10,86°
16 45-26-10° 3,49 19,40 8,82"
17 4,5-26-10° 3,38 15,93 10,39¢de
18 4,5-26-107 3,44 18,13 9,74¢
19 5,0-22-10° 3,69 15,20 7,50/
20 5,0-22-10° 3,45 12,90 8,55h
21 5,0 -22-107 3,56 14,00 8,121
22 5,0 -24-10° 3,58 19,13 9,84f
23 5,0 -24-10° 3,42 13,67 10,16%t
24 5,0 24107 3,48 15,97 9,98
25 5,0-26-10° 3,57 19,87 7,350
26 5,0-26—10° 3,44 15,77 8,70"
27 5,0-26—107 3,52 19,20 8,191
CV (%) 0,127

S6 liéu trong bang tf{é hién gid tri trung binh ciia 3 lan Igp lai. Cdc chit s6 mil trén cdc s6 liéu giong nhau, thi khdc biét
khong co y nghia thong ké o mirc 5% (p<0,05)

Function

Hinh 1: Biéu dé mit dap wng thé hién sy twong quan giira ndng d¢ dwong 1én men va pH dén qua
trinh 1én men rwou
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Hinh 2: Biéu d6 dwong mirc thé thé hién sy twong quan giira ndng do dwong 1én men va pH dén qua
trinh 1én men rwgu khoai lang

Tir phuong trinh hdi quy, rat gon duoc:

Z = -422,58465 + 51,246665X + 26,4615765Y
—5,53333 X%2-0,545556Y% - 0,01625005XY

Lan luot 1ay dao ham theo timg bién sb:

Z(X) = — 11,06666X — 0,01625005Y +
51,246665

Z(Y) = — 0,01625005X — 1,091112Y +
26,4615765

Cho Z’(X) va Z’(Y) = 0, giai h¢ phuong trinh thu
duoc nghiém: X =4,5; Y=24vaZ=149

Nhu vay, do con toi da co thé dat dwoc vao
khoang 14,9, khi tién hanh thi nghiém vdi cac chi s6
ban dau cua dich 1én men lan luot 1a: pH 4,5; 24 d6
Brix va mét sb ndm men 1a 10° tb/mL.

3.2.1 Anh hwong cua nhiét do va ham luong
yeast extract bé sung dén kha ndng lén men rieou
khoai lang

Yeast extract dugc bd sung vao dich dudng
khoai lang lan luot theo 4 muc nong do (0,1%;
0,2%; 0,3%; 0,4%), 1én men & 20°C va 30°C trong
10 ngay, két qua tong hop & Bang 5.

Bang 5: Anh huéng ciia nhiét do va ham lwong yeast extract bd sung dén kha ning 1én men rwou khoai

lang
Nghiém T6 hop nghié¢m thirc (nhiét  pH sau Ién °Brix sau 1én men P con & 20°C
thire do (°C) - yeast extract (%)) men (% wiv) (% vIv)
1 20-0,1 3,56 18,00 9,27¢
2 20-0,2 3,45 16,35 10,44f
3 20-0,3 3,37 15,15 11,13¢
4 20-0,4 2,27 13,55 11,814
5 30-0,1 3,31 13,3 13,49°
6 30-0,2 3,19 12,35 14,16
7 30-0,3 3,16 12,3 14,27
8 30-0,4 3,34 9,32 12,87¢
CV (%) 1,495

S6 lidu trong bang thé hién gid tri trung binh ciia 3 lan Iap lai. Cdc chit s6 mii trén cdc sé liéu giong nhau, thi khac biét

khéng c6 y nghia théng ké ¢ mire 5% (p<0,05)

Tir Bang 5 cho thiy qué trinh 1én men & 30°C
ham lugng con sinh ra cao hon so véi qué trinh 1én
men & 20°C. Nguyén nhan c6 thé do & 30°C 14 nhiét
d6 thich hop cho ndm men hoat dong, ndm men s&
tang nhanh mat s6, qua trinh 1én men dién ra nhanh
va manh, lugng ¢on sinh ra cao. Nguoc lai 6 20°C
1a ¢ nhiét do thap, qua trinh nay chdi nAm men dién
ra cham, ting mat sb cham, qua trinh 1én men kéo

dai, lwong cdn sinh ra sau 10 ngay s& thdp hon so
v6i 1én men 30°C.

Khi bd sung yeast extract vao dich 1én men s&
tao ra moi trudng gidu dinh dudng gitp nAm men
sinh truong nhanh, tang nhanh mat s6, kéo theo qua
trinh 1én men manh va lugong con sinh ra cao. Piéu
nay ciing dugc thé hién qua két qua thi nghiém 1én
men & 20°C, ting dan ham luong yeast extract do
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cOn cua rugu s& tdng dan (nghiém thtc 1 (9,27%
v/v), 2 (10,44% v/v), 3 (11,13% v/v), 4 (11,81%
v/v)).

Khi 1&n men & 30°C va ting lugng yeast extract
bd sung, két qua lugng cdn sinh ra ting dan &
nghiém thic 5 (13,49% v/v), 6 (14,16% v/v), 7
(14,27% v/v) sau do giam lai & nghi¢ém thic 8
(12,87% v/v). Diéu nay co thé do khi yeast extract
b6 sung qua cao lam cho mat sé ndm men tang sir
dung mot luong dudng 16n trong dich 1én men dé
taing mat s6 va khi dén giai doan 1én men luong
duong con lai trong dich 1€n men s& thap, lic nay
mat s6 ndm men thi cao ma lugng dudng trong dich
1én men thap nén qua trinh 1én men véi lwong con
sinh ra thap. Trong nghién ctru 1én men ethanol tir
ho khoai, Duhan et al. (2013) da ghi nhan tac dong
cua yeast extract 1én kha nang tao ethanol. Trong do6,
ethanol dat cao nhit khi ham luong yeast extract
tang tir 0,1-0,2% va giam khi tiép tuc bd sung yeast
extract.
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Hai nghiém thtrc sinh ra rugu cé d6 ¢on cao la
nghiém thirc 6 (14,16% v/v) va 7 (14,27% v/v), hai
nghiém thirc nay khac biét khéng c6 y nghia vé mit
thong ké VvGi ¢ d0 tin cdy 95% (Bang 5). Dé dat higu
qua kinh té nén chon nghiém thirc 6 s& giam chi phi
yeast extract nhung hiéu qua 1én men van cao. Két
qua thi nghiém da chon duogc diéu kién nhiét do
30°C va ham lugng yeast extract bo sung 0,2% cho
qua trinh 1én men s€ tao ra rugu co do cdn cao
14,16% (v/v) & 20°C.

3.2.2 Lén men ruou vang khoai lang tim Nhat
0 quy mo 2 Lit

Rugu khoai lang tim Nhat duoc thir nghiém san
xuit & quy mo 2 lit dé x4c dinh céc chi tiéu hoa hoc
va danh gia cam quan. San phim duoc giri xét
nghiém céc chi tiéu hoa 1y tai Trung tim Y té Dy
phong thanh phé Can Tho (Béang 6).

Bing 6: Két qua danh gia cic chi tiéu héa hgc ruwou khoai lang tim Nhat

STT  Chi tiéu Két qua TCVN-7045:2002 Nhan xét
1 Ethanol 14% (V/V) 6 20°C 6—18% (V/V) ¢ 20°C bat
2 Methanol 3,311 mg/L rugu 100° 3000 mg/L rugu 100° Pat
3 Acid tong 0,19 g/L 1,5 g/L Dat
o Theo tiéu chuan da dugc cong A £
4 Ester 3850 mg/L rugu 100 L, v o £ Ty cong bo
bo cua nha san xuat
5 Aldehyde 970 mg/L rugu 100° Theo tiéu chuin da dugc cong Tu cong bd

b0 cuia nha san xuat

So sanh két qua cdc chi tieu xét nghiém voi
TCVN-7045:2002 vé danh gid chat lugng rugu
vang, cac chi tiéu dat cac yéu cau d¢ ra. San pham

ruou vang khoai lang thanh phdm duoc danh gia
cam quan gdom 7 nguoi (A, B, C, D, E, F, G, H) bang
phuong phap cam quan cho diém theo tiéu chuén
Viét Nam TCVN-3217:79.

Bang 7: Két qua danh gia cim quan rwou vang khoai lang tim véi 7 thanh vién

Piém chwa cé 2 .z Diém trung . z Diém da

- Tong diém < H¢ so
2 ten £ trong lwong cua . binh chwa dugc
Chi tiéu chat lwgng chua co c6 trong quan hiéu
A B C D E F G trongluong lu’(:)'ng trong chinh
Do trong va mau sdc 5 4 4 4 5 4 4 30 43 0,8 3,4
Mui 5.5 4 5 4 5 5 33 4,7 1,2 5,6
Vi 5 4 5 4 5 4 5 32 4,6 2,0 9,2

S6 diém chung: 18,2

D6i chiéu v6i bang danh gia chat lugng ruou
theo tiéu chuan Viét Nam TCVN-3217:79, ruou
vang khoai lang dugc xép loai kha.

4 KET LUAN
Nong do enzyme alpha amylase 0,03% va thoi
gian 2 gio d€ dich hoa khoai lang tim Nhat cho ham

lwong duwong khir 27,8 mg/mL. Nong d6 enzyme
glucoamylase 0,075% va sau 80 gid, ham lugng

duong khir sinh ra 61,02 mg/mL. Ndam men §.
cerevisiae dugc su dung 1én men rugu khoai lang
tim Nhat & 24 °Brix, pH 4,5, mat s nim men 10°
tb/mL, c6 bd sung 0,2% yeast extract va 1én men &
nhi¢t d¢ 30°C trong 10 ngay cho ham lugng rugu
14,16-14,27%, c6 gia tri cam quan tot. Két qua
nghién ctru ¢6 thé tmg dung trong thyc té dé san xuat
ruou vang khoai lang tim Nhat nhim da dang hoa
san pham va c6 thé gbp phan giai quyét dau ra cho
ving trong khoai lang.
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