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Tom tit:

Tam giac mach hién dang dwgc trong rong rii tai tinh Ha Giang phuc vu du lich, trong dé hat dwgc sir dung ché
bién mt s0 san pham nhw banh, rwgu. Rwgu tam giac mach nau theo phwong phap truyen thong thuong ph01 hop
nguyén liéu hat tam glac mach v6i ngd nén huwong vi san pham kem dac trung, dé bi lan v6i ruwgu ngd. Nghién ciu
nay dugc thue hién nhiam xic dinh cac thong so cong nghé san Xuit ruou trang chung cit hoan toan tir hat tam gidc
mach. Két qua da lwa chon dwgc cic thong s6 cong nghé nhw sau: hat tam giic mach tich vé dwoc bd sung nuwéc theo
ty 1& 1,2 I/kg nguyén li¢u va niu chin trong 60 phiit; ty 1¢ banh men l4 sir dung 1 13 g/kg nguyén li¢u; do day khoi i
am 12 9 cm; ty 1é nwée bo sung khi 1én men 16ng 1a 1,1 kg nguyén li¢u va nhiét do 1én men la 25°C trong thoi gian 5
ngay, ngoai ra bd sung K,S,0, voi ty 1¢ 100 mg/1 dé chéng nhiém tap cho qua trinh 1én men. Két thic qua trinh Ién
men, nong do rwou trong dlch glam chin dat 10,2% Vol., hi¢u suét thu hdi rugu sau chung cit (35% Vol.) dat 0,6 I/
kg nguyén liéu. San pham ¢6 chit lwgng cam quan dic trung va dat tiéu chuin vé vé sinh an toan thuc pham
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Abstract:

Buckwheat plants are being widely grown in Ha Giang province for tourism and grains are processed to make
products like cakes and spirits. Buckwheat spirit is produced by the traditional method often necessary to combine
buckwheat grains with corn grains, and products have less characteristic flavour and are easily confused with corn
spirit. This research aims to create a distilled white spirit made entirely from buckwheat grains. The technological
parameters selected are as follows: buckwheat grains without husks were cooked with water with the ratio of 1.2
I/kg of buckwheat grains in 60 minutes; the ratio of start culture used was 13 g/kg of grains; the thickness of the
incubation block was 9 cm; the ratio of water added for liquid fermentation was 1.1 I/kg of buckwheat grains and
fermented at 25°C for S days. In addition, K,S,0O, is added at a ratio of 100 mg/l to prevent contamination during
fermentation. At the end of the fermentation, the alcohol concentration in the wort reached 10.2% Vol., the alcohol
recovery efficiency reached 0.6 litres of alcohol 35% Vol./kg of buckwheat grains. The product has distinctive sensory
quality and meets food hygiene and safety standards.
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1. it van de

Hién nay, ruou lam tr tam giac mach phé bién trén thé
gidi 1a whisky, shochu va vodka. O mot s6 nudc, tam giac
mach duoc su dung dé san xuat do uéng ¢6 ¢con [1]. Nhin
chung, ruou whisky tam gidc mach hoan toan tuong ty nhu
san pham whisky thong thudng ngoai trir nguyén liéu malt
dai mach dugc thay thé bi’mg cach cho hat tam giac mach
nay mam lam nguyén lidu san xuét whisky. Sau khi nay
mam, hat tam giac mach duoc lam kho, ddy 1a qua trinh
gilp tao ra hé enzyme trong hat tam giac mach dé bién tinh
bot thanh duong 1én men. Hat tam gidc mach nay mam duogc
nghién nho, bd sung nude va thuy phan thanh dudng, bd
sung nam men dé thuc hién qué trinh 1én men ruou [2].
Dich sau 1én men dugc chung cit dé tao thanh san phém
ruou manh khong mau. Ruou nay sau d6 dugc ngam trong
2o s0i dé tao do mau va huong vi dac trung ctia whisky. Tai
Nhat Ban, tam giac mach dugc ché bién dé 1am dd uéng co
tén 1a Soba shochu [3]. Rugu Soba shochu c6 dic diém la
c6 huong thom hat dé dic trung, vi nhe va dé uéng. Cong
nghé san xuat ruou Soba shochu thong thuong st dung
thém gao, dai mach trong qua trinh lén men dé tao huong
diu hon huong tir tam gidc mach [4]. Trong cong ngh¢ san
xuét ruou Soba shochu, gao hodc hat soba dugc niu chin va
b6 sung nam mdc dé i tao hé enzyme duong hoa goi 1a Koji
[5]. Khéi Koji sau d6 dugc bd sung nude va nAm men ruou
dé thuc hién qua trinh 1én men. Dich giém chin sau do6 duoc
chung cit dé tao thanh ruou shochu véi d6 ruou 25-45%
Vol. Ruou vodka tam gidc mach thudng duge chung cit qua
thiét bi ndi cit thong thudng chir khong sir dung thap ct
tinh sach nhu céac loai vodka lam tir nguyén li€u tinh bot
khac. P6i v6i cong nghé san xuat rugu vodka thi nguyén
liéu bdt tam gidc mach dugc thiy phan thanh dich duong
nhd mot s6 loai enzyme thuong mai, b sung nam men dé
thuc hién qua trinh 1én men ruou. Sau do, dich 1én men duogc
chung cAt trén thiét bi ndi cét, thu duoc san phém ¢6 do rugu
t6i thiéu 1a 37,5% Vol. [6].

Cung v6i viéc phat trién cdy tam giic mach tré thanh
biéu tuong du lich cua tinh Ha Giang, bén canh dac san rugu
ngd men la truyén thong ndi tiéng thi san phim ruou tam
gidc mach dang duoc dia phuong wu tién phat trién. Ruou
tam gidc mach hién dugc nau theo phwong phap truyén
théng va thuong két hop giita tam giac mach va ngd, do
vay san pham c6 hwong vi rat dé bi 1an v6i rugu ngd. Hon
nira, viéc s dung banh men 14 ban dia c6 hoat luc khong
cao, cac cong doan trong quy trinh san xudt déu thu cong,
chua duge chuin hoa nén dé bi nhidm tap, dan t6i hiéu suét
1én men tao rugu thip. Do vdy, nghién ciru nay dugc thuc
hién nham xac dinh cac thong s6 cong nghé phu hop cho
san xudt ruou tring chung cit tir 100% hat tam giac mach
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qua, do tao ra dugc loai rugu tam gidc mach cia Viét Nam
¢6 huong vi déc trung, lam tién dé cho viéc phat trién ruou
tam giac mach thanh mot ddc san ge"ln lién véi du lich cua
tinh Ha Giang.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Nguyén liéu: Hat tam giac mach thu hoach tai Ha Giang
duogc xat vo, sdy kho dén d6 am khong dbi va ding cho
nghién ctru trong thoi gian bao quan 6 thang. Thanh phan
hat tam gidc mach sau xat vo c6 do am 7,69%, ham lugong
tinh bot 57,1% dugc st dung l1am nguyén li¢u cho cac thi
nghi¢m nghién ctu.

Banh men 1a 1a san pham nghién ctru thudc dé tai ma sd
DTPL.CN-06/20 ciia Vién Cong nghiép Thyuc pham, gdm
3 chiung ndm mdc Aspergillus niger, Aspergillus oryzae,
Aspergillus tubingensis, va 1 chung nim men Saccharomyces
cerevisiae. Banh men 14 c6 mat do té bao nAm mdc dat 3,4x10°
(CFU/g) va ndm men dat 5,2x107 (CFU/g).

Sir dung céc loai hoa chat dung trong moéi truong nudi
cdy vi sinh vat va phan tich dong hoc/chat luvong san pham
ruou nhu cao ndm men, glucose, agar, (NH,),SO,, K. HPO,,
MgSO,, K,S,0,, DNS, KNa tartrate, NaOH... c6 )}uﬁt xu Nhat
Ban, Hoa Ky, Lién minh chau Au c6 d¢ tinh khiét trén 99%.

Thiét bi sir dung 1a cac thiét bi thong dung trong phong
thi nghiém, trong d6 c6 mét s6 thiét bi, dung cu chinh nhu:
ta 4m lanh Sanyo MIR-254 (Nhat Ban), bo chung cét con
Dujardin Salleron (Phép), budng dém Thomas (Ptc), may
do pH (Hoa Ky), binh 1én men inox thé tich 5 1 (Viét Nam)...

2.2. Phwong phap nghién ciru

- Xéc dinh d¢ rugu: Su dung b chung cAt c¢dn Dujardin
Salleron: Pua dich 1én men vao trong thiét bi va ddt dén
khi nhiét d6 so6i khong thay d6i thi doc két qua va tra bang
thuc nghiém dé biét duge do codn trong dich 1én men theo
% thé tich.

- Xéc dinh pH: St dung may do pH Fisher Scientific
ARIS.

- Xac dinh hoat d¢ a- amylase bang phan tmg thiy phan
hd tinh bot [7]: Hoat d§ a-amylase 1a ) gam tinh bdt tan
dugc chuyén hoa thanh cac dextrin ¢ phén tir lugng khac
nhau khi sir dung 1 g ché pham enzyme & 30°C, thoi gian 1
gio tai pH 4,7.

- Xac dinh hoat d6 glucoamylase bang phuong phap
DNS [8].

- X4c dinh mat do té bao nim men béng buéng dém
Thomas [9].
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- Xac dinh ham lugng methanol theo Hiép hoi Cac nha
hoa hoc phan tich chinh thong (AOAC) 972.11.

- Xac dinh ham lugng aldehyde theo TCVN 8009:2009.

- Hiéu suét 1én men dugc tinh béng d6 con thue té/d6 con
Iy thuyét x100%, trong d6 do con ly thuyét duoc tinh theo
lugng tinh bdt c6 trong dich 1én men.

2.3. Phwong phap bo tri thi nghiém

Thi nghiém dugc thuc hién voi luong nguyén liéu 1 kg/
thi nghiém va lap lai 3 lan.

2.3.1. Xac dinh ty I¢ nudc/nguyén liéu trong giai doan
nau chin hat tam giac mach

Nude duge bd sung vao nguyén liéu (hat tam giac mach)
voi cac ty 1€ 1,0, 1,1, 1,2 va 1,3 I/kg nguyén li¢u. St dung
phuong phap niu chin truc tiép hat tam giac mach véi nude
trong thoi gian 60 phit dé dam bao hat tam gidc mach chin
hoan toan. Lén men 4m duoc thuc hién véi ty I¢ banh men 14
15 g/kg nguyén liéu, do day khéiu 12 cm, nhiét do 30-35°C
trong thoi gian 48 gid. Lén men 10ng vai ty 18 nudce bo sung
1a 1,2 1/ kg nguyén li€u, nhiét do 1én men 25°C trong thoi
gian 5 ngay. Chi tiéu theo ddi gom do rugu cia dich gidm
chin (% Vol.) va hiéu suit 1én men (%).

2.3.2. Xdic dinh cdc thong sé cong nghé ciia giai doan
lén men am

Thyc hién qué trinh 1én men 4m v&i ty 16 nudc/nguyén
liéu da duoc lya chon va gilt nguyén cac diéu kién thuc hién
nhu muc 2.3.1, khi nghién ctru théng sé cong nghé nao thi
thay d6i nhu mé ta dudi day:

+ Nghién ctru lya chon ty 1€ banh men 1a/nguyén li¢u:
Bénh men 1a dugc b sung vao khdi i am véi cac ty 18 12,
13, 14, 15 g/kg nguyén liéu. Qua trinh 1én men am duoc
thuc hién ¢ nhiét d 30-35°C trong thoi gian 48 gio. Trén co
so theo doi sy thay ddi céc chi tiéu do ruou cua dich giém
chin (% Vol.) va hiéu suét 1én men (%), tir d6 xac dinh ty
1¢ men 14 bd sung thich hop nhét sir dung cho nghién ciru
tiép theo.

+ Nghién ctu lya chon d¢ day cua khéi u: Hat tam giac
mach sau nau chin dugc tron déu véi banh men theo ty 1¢
da Iya chon, hon hop nay dugc dua vao cac khay véi do day
khéi 0 khac nhau: 6, 9, 12 va 15 cm. Qué trinh 1én men 4m
duoc thyc hién ¢ nhiét do 30-35°C trong thoi gian 48 gio.
Trén co s& theo ddi su thay dbi do rugu cua dich gidm chin
(% Vol.) va higu suat 1én men (%) xac dinh dugc do day
khéi t thich hop nhit dé sir dung cho nghién ctru tiép theo.

2.3.3. Xdc dinh cdc théng sé cong nghé cia giai doan
lén men long

Qua trinh nau nguyén liéu va 1én men am dugce thue hién
theo cac ket qua da dugc lua chon tur cac thi nghiém muc
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2.3.1 va 2.3.2. Thyuc hién qua trinh 1én men 16ng voi ty 1€
nude bd sung 1a 1,2 kg nguyén liéu, nhiét do 1én men 25°C
trong thoi gian 5 ngay. Danh gia chat luong dich giém chin
khi két thac qué trinh 1én men.

+ Nghlen ctu lya chon ty 1¢ nuorc/nguyen liéu: Tién
hanh bd sung nudc vao khdi u sau 1én men 4m vdi cac ty 18
/1, 1,1/1, 1,2/1, 1,3/1 (I/kg nguyén li¢u). Qua trinh [én men
dugc tién hanh ¢ nhiét d6 25°C trong thoi gian 5 ngay. Chi
tiéu theo doi gdm d6 ruou cua dich gidm chin (% Vol.) va
hiéu suat 1én men (%).

+ Ngh1en ctru anh huong cua K,S O: St dung SO, ¢
dang muoi K.S O, bd sung vao qua trmh 1én men 16ng. Ty
16 bd sung K, S O lan luot 1a: 75 (M1), 100 (M2), 125 (M3),
150 (M4) mg/1 [10] Nhiét do 1én men 25°C trong thoi gian 5
ngay. Xac dinh mat do té bao ndm men va do ruou tao thanh
theo thoi gian 1én men.

2.3.4. Thit nghiém san xudt riou tam gidc mach quy mé
phong thi nghiém

Tur cac két qua nghién ctru thu dugc, tién hanh luva chon
cac thong sé cong nghé thich hop cho san xuét ruou tring
tir hat tam giac mach. Thuc hién san xuat thir 5 mé, quy mo
10 kg nguyén li¢u/mé. Qua trinh 1én men 4m dugc thuc hién
1én trong cac khay gd dit trong ta 4m va 1én men long dugc
thuc hién trong cac binh 1én men béng inox thé tich 5 1 dat
trong cac ta 4m lanh duy tri nhiét d6 25°C. Panh gi tinh 6n
dinh cua cong nghé vé hiéu suét thu hdi va chat luong ruou
qua cac mé thtr nghiém.

2.4. Phwong phdp xir 1y s6 ligu

St dung phuong phap théng ké trén phan mém Excel
2016.

3. Két qua va ban luan

3.1. Xdc dinh ty I¢ nuwdc/nguyén li¢u trong giai doan
nau chin hat tam gidac mach

Ty 1 nudc bd sung viao nguyén liéu trong giai doan nau
chin s& anh hudng rit 16n dén toan bd cac qua trinh 1én men
ruou. Nghién cliu tién hanh danh gia mot s6 chi tiéu dac
trung trong dich gidm chin khi két thic qua trinh 1én men
4m hat tam giac véi cac ty 18 nuéc bd sung khac nhau trong
giai doan néu, két qua thu duoc nhu ¢ bang 1.

Bang 1. Anh hwéng cua ty 1é nwéc bd sung trong giai doan nau chin
nguyén liéu den hiéu suat 1én men rwou.

Ty 1é nwée/nguyén liéu (I/kg)

Chi tiéu
L0 11 12 13

D0 ruou cia dich gidm chin (% VL) §57:054 9091073  9.82:0,68  893+0,62

Higu suit én men (%) 67,00£1,95 72,014223 79,34£2,44 74884248

n



Két qua bang 1 cho thay, ty 1é nudc bd sung vao qua
trinh ndu truc tiép hat tam gidc mach phu hop nhét 1a 1,2
I/kg nguyén lidu v&i d6 ruou trong giam chin dat cao nhat
9,82 %Vol., hiéu suit 1én men dat 79,34%. Véi cac mau
thi nghiém ma lugng nuéc bd sung cao hon hodc thip hon
thi d6 ruou tao thanh déu bi giam, do luong nude bd sung
s& anh huong dén mirc do chin/do am ban dau cua nguyen
lidu. Tur d6, s& anh huong dén sy phat trién cua nam méc va
viéc tao enzyme thiy phan trong qua trinh i 4m. Trong san
xuét ruou, do con 1a chi tiéu quan trong hang dau ddi voi
chat lugng cta cac san pham rugu trong qua trinh 1én men.
Do d6, ty 1& nudc bo sung trong giai doan nau chin 1,2 Vkg
nguyén liéu duoc Iya chon cho cc nghién citu tiép theo.

3.2. Xdc dinh cdc thong 6 cong nghé cua giai doan
lén men dm

3.2.1. Lwa chon ty Ié banh men la/nguyén liéu

Thi nghiém duogc tién hanh nham lwa chon ty 1€ banh
men bd sung phit hop vao nguyén lidu trong qua trinh t 4m.
Dich giam chin khi két thac qua trinh 1én men dwoc danh
gid, két qua dugc thé hién & bang 2.

Bang 2. Anh hwéng clia ty 1é banh men la/nguyén liéu trong giai doan lén
men dm dén qua trinh I&én men rwou.

Ty 1é banh men/nguyén liéu (g/kg)
Chi tiéu

12 13 H 15

Do ruou cia dich gidm chin (% Vol)  9,524041  10,0£045  9,67+0,53 9174039

Higu suat [én men (%) 80,91£2,22 84,98+2,56  82,18+2,50  78,81+2,68

Két qua bang 2 cho théy, véi ty 1& banh men 1a 12 g/kg
nguyén li¢u thi qué trinh 1én men khdi dong chdm hon va
d6 ruou tao ra sau 5 ngay 1én men thip hon so v6i cac miu
con lai. Véi ty 1€ banh men 14 13 g/kg nguyén li¢u tam giac
mach thi do rugu trong dich giém chin dat cao nhét 10,0%
Vol. N.V. Hue va cs (2022) [11] da sir dung ty 1¢ banh men
la/nguyén liéu 1a 8:1 (g/kg) trong 1én men ruou gao cho chat
luong ruou thanh pham tét nhat. Khi ting ty 1é banh men
khong nhiing khong ¢6 loi cho qua trinh 1én men ma do rugu
bi giam, d6 axit ting nhe. Diéu nay co6 thé thiy rang khi mat
d6 té bao vi sinh vat qua cao c6 thé da gy anh huong dén su
canh tranh dinh dudng trong qud trinh 1én men. Do vay, ty
1¢ banh men 14 phut hop cho qua trinh 1én men 4m ruou tam
giac mach 1a 13 g/kg nguyén li¢u.

3.2.2. Xac dinh do day thich hop cua khoi i

Nam mdc phat trién tot khi c6 mit oxy, trong qua trinh
1én men 4m thi d6 day ctia khdi 4 s& anh huéng dén nhiét
do, 6 4m cling nhu muc do thoang khi cta khédi u do vay s€
anh huong 16n dén sy phat trién ciia hé vi sinh vat va hoat
luc cta hé enzyme thuy phan tao thanh. Thi nghi¢m dugc
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b tri khdi 1 c6 do day khac nhau, két qua dénh gia hoat
dd enzyme tao thanh trong qua trinh i am duogc thé hién &
bang 3.

Bang 3. Anh hwéng clia do day khéi i dén hoat do enzyme tao thanh
trong giai doan lén men am.

D@ﬁy Hogt d enzyme Théi gian it 4m (gio)
Khiiu (Ulg) n ] 36 48 60
(cm)
c-amylase thngsb  91,6£45  392,6£12,7 4875153 5263+187 509,7+180
¢ glucoamylase 159+1,12 4424198 7584274 7184249  62,242,12
-amylase tongsb  195,347,7  761,0:168  988,5£192  9856+199 72974156
’ glicoamylase 38418 847437 159869 1615572 92.6+48
" o-amylase tong so 196,848, 7455£159  9264<182  934,0<188 66274137
glucoamylase 31815 80,7432 146,3+6,1 151,563 87,9445
; c-amylase tong s6 1263457 392,6+109  4875£13,6 5263173 5097151
ghicoamylase 25913 65,1422 955437 101842 702433

Két qua bang 3 cho thay, d6 day khéi 1 9-12 cm 1a phu
hop nhit cho viéc tao enzyme thuy phén tinh bot, trong dé
do day 9 cm dat cao nhét voi hoat do a-amylase dat 988,5
Ulg va glucoamylase dat 159,8 U/g sau 36 gid 1én men am.
Khi khéi 0 qua day hodc qua mong sé& anh hudng ro rét
dén hoat lyc enzyme thuy phan tinh bot do anh huéng dén
nhiét do cua khdi t. Hé enzyme hinh thanh trong khéia giup
thiic day qua trinh thily phan gao trong quy trinh san xuét
rugu [12]. W. Guo va cs (2021) [13] da xac dinh duogc cac
enzyme chil yéu gop phan vao qua trinh dudng hoa tinh bot
1a glucoamylase, a-amylase trong s6 29 enzyme glycoside
hydrolase tir san pham 1én men 6 ngay ctia nam 4. niger O1.
Trong qué trinh thuy phan, a-amylase va pullulanase lam
giam ham lugng tinh bdt va lam tdng ham lugng protein,
flavonoid. Pong thoi, qua trinh thuy phan o-amylase dong
vai tro quan trong trong viéc cai thién chat luong hwong vi
clia tam giac mach tartary [14]. Két qua danh gia dich gidm
chin sau qua trinh 1én men long khéi 0 4m c¢6 do day khac
nhau (bang 4).

Bang 4. Anh hwéng do day khéi  trong giai doan lén men dm dén qua
trinh 1én men rwou.

D day khdi it (cm)
Chi tiéu
6 9 ) 15
DG rugu cua dich giam chin (% Vol)  832:046  10,11:0,58 9,75:0,52  8,65+0,48

Hiéu sudt Ién men (%) 70,08£2,04  85,16+2,43 82,13+2,61 72,86+2,32

Quan sat sinh truong cua nam moc trong qua trinh 1én
men 4m cho thay, do day khéi 0 6 cm ndm méc phat trién
manbh, tao nhiéu sinh khéi do thoang khi va sém hinh thanh
nhiéu bao tir trén bé mit, do ruou tao ra thép chi dat 8,32%
Vol. khi két thuc 1én men long. Khi d¢ day cta khéi u 15
cm thi hiéu suét 1én men tao rugu trong qua trinh 1én men
long giam, do ruou dat 8,65% Vol. Vi do day khdi G 9 cm
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cho d0 ruou tao thanh va hiéu suat 1én men cao nhat, tuong
ung dat 10,11va 85,16% Vol. sau giai doan 1én men long.
Két qua nay hoan toan phi hop véi khi hoat d6 enzyme tao
thanh trong khéi ¢ 4m day 9 cm dat cao nhat. Vi vy, chung
t6i da lya chon d6 day khéi i 9 cm cho nhitng nghién ciru
tiép theo.

3.3. Xac dinh cac thong s6 cong nghé cua giai doan
lén men long

3.3.1. Lua chon ty lé nudc/nguyén liéu

Dé xac dinh luong nudce bd sung thich hop vao khdi u
sau 1én men am, ching t6i tién hanh bb tri thi nghiém nhur
mo ta tai muyc 2.3.3. Két qua danh gia dich gidm chin sau
qua trinh 1én men 16ng thu duoc ¢ bang 5.

Bang 5. Anh hwéng cla ty 1& nwéc bd sung vao khéi i dm dén higu suat
Ién men rwou trong giai doan Ién men 1dng.

Ty 1¢ nwée/nguyén ligu (I/kg)
Chi tiéu

0,9 10 11 12

D9 rugu cia dich gidm chin (%Vol) 10510,51 1035:048 103£040 9422038

Hiéu sudt Ién men (%) 73,7742,15  80,72+2,68 88,36+3,13  88,16+3,46

Két qua bang 5 cho théy, trong giai doan 1én men long
néu lugng nude bd sung it tuy do ruou tao ra 16n nhung
hiéu suét 1én men thép, trong khi ty 1& nudc cao thi s& lam
hiéu suét 1én men tang 1én nhung giam do ruou, diéu nay lai
lam lang phi nhién liéu trong qua trinh chung cit. Do vay,
voinguyén li€u 1a hat tam giac mach, ching t6i lya chon bd
sung 1,1 I nudc/kg nguyén li¢u 1a phu hop, d ruou trong
dich giém chin thu dugc sau 1én men van dat & mirc cao va
hiéu suét 1én men 1a cao nht.

3.3.2. Nghién ctru anh huong cua K,S,0, dén giai doan
lén men long

‘802 thuong dl}’qc su dung dé rc ché cac hoat dong cua
nhiéu loai vi khuan trong dich 1én men & quy mo 16n, tuy
nh@én viéc su dung SQ2 khong phu hgp s€¢ lam giam hi¢u
suat 1én men, giam chat luwong san pham [15]. Vi cac thu
nghi¢m quy mo phong thi nghiém trong nghién ciru nay
gan nhu khong c6 sy nhiém vi sinh vét khac. Tuy nhién,
dé co thé ung dung két qua cta nghién ctru nay vao san
xuét, ching t6i b sung SO, dudi dang mudi K,S,0; vao
moi truong 1én men 16ng va danh gia anh hudng 1én sy sinh
truong cua nAm men ciing nhu hiéu qua 1én men nham lya
chon duoc néng do K.,S,0, phu hgp cho san Xuét rugu tam
giac mach.

Dé chon dugc nong do K’28205 phu hop trong 1én men
ruou tam giac, ching toi tién hanh thi nghiém nhu muc
2.3.3, két qua danh gia dich gidm chin v6i cic ndng do
K,S,0, b6 sung khac nhau thu duge nhu trong bang 6.
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Bang 6. Anh hwéng cua néng dd K,S,0, dén déng hoc giai doan Ién men
ldng.

Thi gian Mt d té bao ndm men (CFUJnl)
Ién men
(ngay) MI M M M MI m M M

g rugu (%Vol.)

1 41x10%0,16 42x10%0,18  23x1040,09  2,5x1040,12 596030 5674035 5454027 5,02+0,25

2 45004018 2I0H008  TSXI0402 SSNI04020 TAMOAL TS0K4S T02036 678:032
3 1414006 16x1040,10 65¢102019 45xI0017 8554048 8292042 §05:040 7894037
4 KIS0 3400014 65xI04021 45104019 1014053 1024055 930:049 924045
5 35R0404 36xI0014 SSXIOE019 45x104016 1034055 1036054 9526048 924045

Két qua thir nghiém cho thay, khi bo sung K,S,0,¢6 ndng
dd 75-100 mg/l mat do t€ bao nam men trong qua trinh 1én
men khong bi anh hudng, khi bd sung voi ndng do trén 100
mg/] thi mat d6 t& bao nim men bi giam dang ké, day chinh
1a nguyén nhan dan téi do rugu tao thanh ciing giam chi
con 9,2-9,52% Vol. (so véi 10,3% Vol. khi ) sung 75-100
mg/l K. S,0,). Két qua nay ciing pht hop véi cong bd cua
N.M. Thuy va cs (2011) [10] khi s dung K,S,O, v6i nong
d6 100 mg/l dé lam trong va 6n dinh san pham rugu vang
khom, cling nhu cua cac nghién ctru khac khi sir dung SO,
tir K,S,0, v6i nong d¢ toi da khong nén vuot qua 490 ppm
[10, 16]. Do d6, dé dam bao an toan cho qua trinh 1én men
ruou tam giac mach, ching toi Iya chon bod sung K.S O,
trong giai doan Ién men long véi nong do 100 mg/1.

Tir cac két qua thu dugc, chiing t6i lua chon cac thong s6
cong nghé thich hop dé san xuét rugu tam gidc nhu bang 7.

Bang 7. Thong sb cong nghé thich hop trong san xuat rwou tam giac
mach.

T Théng s ky thuat Donvitinh  Gia tri
1 Ty 1¢ nu6c/nguyén liéu giai doan ndu chin lkg 1,2

2 Banh men 1a/nguyén li¢u g/kg 13

3 Do day khéi u cm 9

4 Ty 1¢ nue/nguyén liéu giai doan lén men long I/kg L1

5 K.8,0, mg/l 100

6 Nhiét d9 én men 4m °C 30-35
7 Nhiét do lén men long °C 25

8 Thoi gian 1én men am gio 48

9 Thoi gian lén men long ngay 5

3.4. Thir nghigm san xudt rieou tam gidc mach quy mo
phong thi nghiém

Tién hanh 1én men thtr nghiém quy mé 10 kg nguyén
lisu/mé véi cac didu kién, thong sb cong nghé trong bang
7 @ danh gia tinh 6n dinh va hiéu suét thu hoi, két qua thu
dugc o bang 8.
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Bang 8. Danh gia tinh én dinh cta céng nghé san xuét rwou tam giac
mach quy mé phong thi nghiém.

Mé

1 2 3 4 5 Trung binh
Chi tiéu
D rugu dich lén men (%Vol.) 102100 103 103 102 102£0,12
Nong do cht kho dich Ién men (‘Bx) 66 67 65 65 66  6358:0,08
Aldehytge(mylEtOHIOO)trongruqusau 43 42 41 WS A6 4068
chung cat

. ;
Methan(il(/ov/vEtOH 100°) trong rugu sau KPH KPH KPH KPH KPH KPH
chung cat
Higu sudt lén men (%) 8802 87,03 8835 8827 88,16 8797:0,54
0,

Liugng ruu (35% Vol)thu duge sau 60 590 605 604 603 6,040,06

chung cit

Ghi chu: KPH: khdng phat hién.

Két qua bang 8 cho thdy, v6i cac thong sé cong nghé
thich hop da lwa chon cho san phim c6 chat lugng kha 6n
dinh, do ruou tao ra khi két thic 1én men dat tr 10 dén
10,3% Vol. Tur 10 kg nguyén liéu thu dugc trung binh 6 1
ruou tam giac mach c6 do ruou 35% Vol., dat higu suit 1én
men trung binh xap xi 88%. San pham ruou tam giac mach
sau chung cat khong chira methanol, ham lugng aldehytde
trong khoang tir 38,8 dén 42,2 mg/l, dat yéu cau vé vé sinh
an toan thyc pham.

4. Két luan

Nghién ctou da lya chon dugc cac thong sb cong ngh¢
thich hop cho san Xuét ruou tréng tur hat tam gidc mach thu
hoach tai Ha Giang: ty 1& nuéc/nguyén liéu giai doan niu
chin 1,2 I/kg nguyén li¢u; ty 1¢ banh men la/nguyén li¢u 13
g/kg; do day khdi u 9 em; ty 1 nudc/nguyén lidu giai doan
1én men long 1,1 Vkg; bd sung 100 mg/1 K,S,0.. Hi¢u suét
1én men dat xap xi 88% va lugng rugu thu h01 sau chung
ct (35% Vol.) dat 0,6 kg nguyén liéu ¢ quy md phong thi
nghiém. San pham ¢6 chit lugng cam quan ddc trung va dat
tiéu chuén vé vé sinh an toan thuc pham.

Nghién ciru nay dwoc thuc hién trong khudn kho dé tai
cap qudc gia do By Khoa hoc va Cong nghé cap kinh phi:
“Nghién ciru giai phap khoa hoc va cong ngh¢ phat trién san
xuat va ché bién mot s6 san phdm tir tam gidc mach tai tinh
Ha Giang”, mi s DTPL.CN-46/23. Nhom tac gia xin trdn
trong cam on.
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