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In recent years, the number of cases of alcohol poisoning tends to
increase. Alcohol contains not only ethanol, but also methanol,
aldehyde and other toxic substances that have serious effects on
human health. This study was conducted to evaluate the aldehyde-
producing ability of yeast strains isolated from fermentation starters in
some Northern provinces of Vietnam, thereby providing more
scientific information and recommendations to users about distilled
alcohol products are circulating in the market. As a result, 13 yeast
strains were isolated from wine yeast samples collected in 4 provinces
including: Bac Giang, Thai Nguyen, Bac Kan and Cao Bang. All
isolates were capable of producing ethanol in Hansen medium with
concentrations ranging from 4.0 to 18.5% v/v. In the produced alcohol
samples, aldehydes appeared with different concentrations. The wine
sample made from strain MRDb1 isolated from fermentation starters in
Cao Bang had the lowest aldehyde content (0 - 100.5 mg/l 100°
ethanol). The wine sample made from strain MRdn2 isolated from
fermentation starters collected in Thai Nguyen contained the highest
aldehyde content (500 - 1000 mg/l 100° ethanol).
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Trong nhimg nim gan day, s vu ngd doc ruou co6 xu hudng ngay
cang tang. Trong ruou khdng chi c¢6 ethanol ma con cé thé chira ca
methanol, aldehyde va c4c chét doc hai khac cé anh huong nghiém
trong dén sicc khoe cia con ngudi. Nghién ctru nay duoc thuc hién
nhim danh gia kha ning sinh aldehyde cua cac chung nam men duoc
phan l4p tir men ruou tai mot sé tinh phia Bac Viét Nam, tir d6 cung
cap thém thdng tin khoa hoc va khuyén cao dén ngudi sir dung vé cac
san pham ruou chung c4t dang luu hanh trén thi truong. Két qua da
phan lap duoc 13 chung nam men tir cac mau men ruou duoc thu tai
4 tinh bao gém: Béc Giang, Thai Nguyén, Bic Kan va Cao Bang. Tat
ca cac chung nam men phan lap duoc déu c6 kha nang sinh ruou Véi
ham luong dao dong tir 4,0 - 18,5% v/v. C4c mau ruou déu cé su hién
dién cua aldehyde véi ndng d6 khac nhau. Mau ruou dwoc tao ra tir
ching MRb; phan lap duoc tir banh men ruou tai Cao Bang c6 ham
luong aldehyde thap nhat (0-100,5 mg/I ethanol 100°). Mau ruou duoc
tao ra tir chung MRdn2 phén Iap tr banh men & Thai Nguyén chaa
ham lugng aldehyde cao nhat (500-1000 mg/I ethanol 100°).
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1. Giéi thigu

Tinh trang lam dung ruou va ngd doc rugu trong thoi gian qua c6 xu huéng ting. T6 chuc Y
té Thé gioi da cong bd, khoang 3,3 triéu ngudi chét hang nim do lam dung ruou, chiém ty 18 tir
vong 5,9% toan cau [1]. Tai Viét Nam, thuc té cho thiy sé vu ngd doc ruou trén ca nudc ngay
cang tang. Theo nghién cuu cua C. S. Lieber (2000), trong rugu khdng chi co ethanol ma con co
thé chira ca methanol, aldehyde va céc chat doc hai khac c6 anh huong nghiém trong dén hé tuan
hoan, hd hap va than kinh cua con ngudi [2]. Trong khi do, san pham cdng nghé sinh hoc nhu cac
loai d6 ubng c6 con, sinh khdi va cac san pham giau dam, vitamin... trén toan thé gi6i chiém téi
70% la san pham tir nAm men [3]. Nim men ruou (chu yéu la Saccharomyces cerevisiae) c6 vai
tro chuyén hoa dudng thanh ethanol va mot s6 hop chit khac nhat dinh [4], luong hop chat khac
dugc tao ra boi qua trinh 18n men cia ndm men phu thudc vao diéu kién 1én men. Do d6, cac
nghién cau V& qua trinh 1én men thu hat duoc sy quan tdm caa nhiéu nha khoa hoc trén thé gigi
[5]. Bén canh d6, trong nhitng nim gan day, tai Viét Nam d c6 nhitng cdng bd vé& nghién ctu
tuyén chon dugc chiing nam men ¢6 hoat luc 1én men cao nhm (ing dung vao san xuat mot sb
san phém rwou vang qua nhu dua hau [6], dira [7], thét 16t [8],... Tuy nhién, cic nghién ctu vé
san pham phu ¢6 hai cho suc khoe con nguoi dugc sinh ra tir nim men ruou trong qua trinh 1én
men (trong do c6 aldehyde) van chua duoc quan tdm nghién ctu nhiéu.

Aldehyde la san pham phu cua qua trinh chuyén hoa dudng thanh ruou boi niam men va ching
c6 thé anh huong dén huorng vi va chit luong cua san pham cudi cung. Sy hinh thanh aldehyde
sinh hoc chu yéu ¢ giai doan dau cua qua trinh Ién men rugu [9]. Bong hoc va Qi tri cuc dai cua
aldehyde trong ruou phu thugc rat nhiéu vao chung glong nim men [10]. Diéu quan trong la kiém
soat nong do aldehyde trong qua trinh san XUit ruou dé ¢am bao chat luong va mui huong phu
hop [11]. O ruou chung cét, aldehyde tong duoc tinh theo tong tat ca cua aldehyde dang tu do va
aldehyde dang bao vé. Trong do, acetaldehyde tu do chiém hon 90% aldehyde tong s6 [12]. Khi
vao trong co thé, aldehyde c6 thé trai qua mot sé qua trinh chuyén hoa khac nhau. Nhung khi &
lwong qué nhiéu, co thé khong c6 kha ning chuyén héa, khi d6 aldehyde c6 kha ning gan két véi
cac protein va DNA cua té bao gan, gay ton thuong gan, 1am ting qua trinh tao xo va dan téi xo
gan [12].

Rugu chung cit ¢ Viét Nam da s duoc san xuét tu do tai céc ho dan, khdng rd nguon goc va
hau hét déu duoc san xuat bang phuong phap thu cong, thong qua viéc su dung cac loai banh
men thong thuong. Day c6 thé 1a mdi nguy tiém an vé kha ning ngd doc ruou vi su cd mit cua
aldehyde véi nong do vuot nguong cho phép. Do vay, nghién ctru nay tap trung phéan lap cac
chang nim men c6 kha ning sinh rugu tir mot s6 loai banh men thuong, dong thoi khao sat ham
lwong aldehyde do ching sinh ra cé trong san phdm rugu nham cung cap thém thong tin khoa hoc
va khuyén cio dén nguoi sir dung san pham ruou chung cat dang luu hanh kha pho bién trén thi
truong hién nay.

2. Phuwong phap nghién ciru

Phirong phdp phdn Idp ndm men

Muc tiéu la phan tach riéng biét cac té bao vi sinh vat, cdy va nudi cac té bao nim men da
dugc phan tach trong moi truong thach Hansen dé cho 1én khuan lac riéng r&, cac khuan lac nay
s& duoc trit trong dng nghiém [13].

Mau banh men ruou thu vé dugc nghién nhoé bang dung cu vé tring. Can 1 gram mau hoa véi
10 ml nudc cat vo trang, hat 1 ml dich bom vao binh tam giac cd chira 100 ml méi trudng
Hansen (glucose 5%, KH2PO4 0,3%, MgSO..7H,0 0,3%, pepton 1%) da duoc khir trung ¢ 121°C
trong 15 phdt, u ¢ nhiét do phong trong 24 gio. Dung pipet chuyén 0,1 ml dich da nudi lam giau
dugc Cay trai trén moi truong Hansen agar (agar 2%). Chon khuan lac nam men khac nhau dé
tiép tuc cdy chuyén dén khi thu dugc khuan lac nAm men thuan.

Phirong phdp quan sdt déc diém hinh thai cia khuan lgc va té bao [14]
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Pha lodng dich giéng nim men & ndng d6 thich hop, dung pipet lay 0,1 ml dich nhé vao dia
peptri co chira moi truong phan Iap. Dung que trang thuy tinh v6 trung trang déu dich trén khap
mat dia, mdi d6 pha lodng ciy trang 3 dia. Dt nguoc cac dia thach da cay 1én gia nudi ¢ 30°C.
Sau 48 gio tién hanh quan sat hinh thai khuan lac.

Lam tiéu ban séng: Dan déu mot lugng nho sinh khéi vi sinh vat trén dau que cay véi mot giot
nudc cit vo trung trén lam kinh. D4t mot mép lamen sat véi mép cua giot canh truong, sau d6
nghiéng 14 kinh 1 goc 45° va tir tir ha xudng sao cho giot canh truong bi ép bai 14 kinh va phién
kinh. Quan sét tiéu ban dudi kinh hién vi.

Phirong phdp 1&n men va chung cdt xdc dinh néng do con

Cay 10 ml dich gidng vao binh 500 ml chira 300 ml méi truong Hansen (glucose 18% wiv) va
I8n men trong 140 gio & 30°C. Két thuc qua trinh 1&n men, thu dich gidm chin dé phuc vu cho giai
doan chung cat va cac thi nghiém tiép theo.

L4y 250 ml dich giam chin cho vao binh chung cat (dung tich 500 ml. Mau duoc chung cét cho
t6i khi luong ruou thd dat 250 ml thi dung lai va dé nguoi dén nhiét d6 phong. Trang ong do
bang ruou Vira chung cit dugc, rét reou vao éng do, tir tir nhling con ké thay tinh vao ong do,
doi con ké 6n dinh roi doc gia tri twong tng trén con ké va dong thoi xac dinh nhiét d6 cua dich
ruou. Tra bang hiéu chinh % thé tich con & nhiét do tiéu chuan 20°C [13].

Tinh ndng d6 con trong giam chin theo cong thic (1):

N2V2

Nq=
1

Trong d6:  Ni: Nong do con can tinh
N2: Nong do con chung cat duogc
Vi1: Thé tich gidm dem chung cét
V2: Thé tich ruou chung cét duoc tir thé tich giam V1
Phuwrong phdp xdc dinh ham heong aldehyde bang phwong phdp so mau
Dua trén phan wng cua aldehyde voi fucshin va NaHSOs tao ra hop chat mau hdng, lwong nho
aldehyde duoc dinh lugng theo phuong phap so mau [10]. St dung thudc thir fuchsine—bazo, cho
fuchsine-bazo tac dung vei mau rugu thir va mau rugu c6 ham luong aldehyde tiéu chuan. Tién
hanh khao sat khoang néng do (so mau) cia cdc mau can phan tich véi ddy cac dung dich
acetaldehyde chuan da chuan bi c6 dai nong do bao trim nong d6 ciia cac miu. Mau caa dung
dich ruou thir khong dwoc ddm hon mau cua dung dich aldehyde tiéu chuan.
Ham luong aldehyde trong miu khi quy vé d6 cn 100 (mg/l) dugc tinh theo cong thirc (2):

X %100
c

Trong d6:  H: Ham luong aldehyde trong mu khi quy vé do con 100 (mg/l)
X: Ham luong aldehyde trong mau
C: B6 con cua mau ruou.

B6 tri thi nghiém xay ding ddy chudn acetaldehyde [10]

Chuan bi 1 éng nghiém (ki hiéu: 01) chira mau trang (10 ml ethanol 45° khéng chua
aldehyde). Tur dung dich acetaldehyde (ham luwong 160 mg/l) chuin bi ddy dung dich
acetaldehyde chuan lan luot 12 20 mg/l, 40 mg/l, 80 mg/l, 160 mg/l vao 4 dng nghiém lan luot
danh sé: 02, 03, 04 va 05 (nhu bang 1). Mau cua ddy chuan duoc s dung dé so mau véi cac mau
ruou dugc tao ra tir cAc chung da phan 1ap. Chat chuan ethanol va acetaldehyde sir dung duoc
cung cap bai Merck (Bic).

Bang 1. D&y chudn acetaldehyde

Ong nghiém

. 02 03 04 05
Dung dich
Acetaldehyde 160 mg/I 1,25 2,5 5 10
Ethanol 45° 8,75 7,5 5 0
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Phwong phap xir !)'/ so lieu: S6 lidu duoc xtr 1y theo phwong phap phan tich phuong sai
ANOVA trén phan mém SPPSS 20.0.
3. Két qua va ban luan
3.1. Két qua phan lgp mgt sé chiing ném men tir banh men

Tir 10 mAu banh men ruou thu thap duoc tai tinh Béc Giang, Thai Nguyén, Cao Béng va Béc
Kan da phan lap duoc 13 chung nam men trén mdi truong Hansen. Ket qua xac dinh cac dac
diém khuan lac va hinh thai té bao cua 13 chung nam men duoc thé hién ¢ bang 2.

Bang 2. Ddc diém hinh thai khudn lac va té bao cac ching nam men phan ldp

Ngudn Ki hicu Dic diém
TT banh men . Pic diém hinh thai khuin lac hinh thai
ching : : A1x
rugu té bao

1 MRb1 Tron, tring duc, md cao, bia nguyén, bé mit kho lang Oval 16n
2 Bic Giang MRb2 Tron, tring duc, mo cao, bia ring cwa, bé mit kho lang Ciu 16n
3 MRI  Tron, tréng stta, mo cao, bia nguyén, bé mat lang uét Cau nho
4 MRb3 Tron, tring sita, dinh md cao, bia nguyén, bé mat khé lang Oval nho
5 ThéiNguyén MRth1 Tron, tring nga, mo cao, bia nguyén, bé mit lang uét Elip dai
6 MR202 Tron, tréng stra, dinh mo cao, bia nguyén, bé mat lang w6t Oval nho
7 MRdn1 Tron, tring sita, md thap, bia ring cua, bé mit kho ling Elip ngén
8 Béc Kan MRdn2 Tron, treflng stra, mo det, bia rang cua, bé mat kho lang Cau nho
9 : MR20 Tron, trang sita, dinh mé cao, bia nguyén, bé mit kho lang Oval 16n
10 MRs1 Tron, trang sita, md thap, bia nguyén, bé mat lang wdt Oval 16n
11 MRs3 Tron, tring nga, dinh mé cao, bia nguyén, bé mit lang udt Céu 16n
12 Cao Biing MRcb1 Tron, tring sita, dinh md cao, bia nguyén, bé mat linguét  Oval I6n
13 MRc2 Tron, trang sita, mo thap, bia ring cua, bé mat lang uot Elip ngan

Vé dic diém hinh thai khuan lac, 13/13 chung c6 hinh thai khuan lac 1a hinh tron, trong d6 2
chung ¢6 mau tring duc, 9 ching c6 mau tring sira, 2 chung ¢6 mau trang nga. V& do ndi khuan
lac, 4 chung c6 md cao, 5 chung c6 dinh mé cao, 3 ching c6 mo thap va 1 chang c6 md det. Vé
dang bia, 9 chung c6 bia nguyén, 4 chung bia rang cua. Vé dic diém bé mat, 8 ching c6 bé mat
khé lang, 7 chung ¢ bé mat lang wot. Hinh 1 thé hién mot sé dac diém dic trung khuan lac cua 3

chiing dai dién da phan lap duoc.
|~ —
il S

Hinh 1. Adc diém hinh thai khudn lac mét sé6 ching nam men phan ldp (a. MRI; b. MRth1; c. MRb1)

V& diic diém hinh théi t€ bao ctia céc ching phan lap duoc khé da dang, cu thé gom: hinh oval lon
(4 chung), oval nho (2 chung), cau lon (2 chang), Cau nhé (2 ching), elip dai (1 chang), elip ngin (1
ching). Hinh 2 thé hién mot sé dic diém dic trung té bao ciia 3 chung dai dién da phan lap duoc.

Két qua nghién ciru ddc diém hinh thai khuan lac va té bao cua nghién ctru nay ciing twong
ddng véi nhitng mo ta vé nim men trong cdng bé cua Poan Thi Ngoc Thanh va cong su [15] khi
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phan lap va dinh danh cac chung nim men tir trai hong xiém, tring cé va cacao tai tinh Tién
Giang. Theo Luong Duc Pham (2009) [11], t& bao nam men c6 hinh dang phé bién nhu: hinh
oval, hinh cau, hinh elip, hinh truc hozc kéo dai thanh hinh soi. Pac diém té bao caa nam men cé
thé thay doi phu thudc vao diéu kién méi truong hoic trong giai doan phat trién ching. Tir nhiing
céin ctr N trén c6 thé so b két luan ring 13 chung vi sinh vat phan 1ap dwoc déu 1a nam men.
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Hinh 2. Ddc dién té bao mét s6 chung nam men phan lgp (a. MRI; b. MRth1; c. MRbl)

3.2. Két qud thir nghiém khd nding sinh rwou ciia cdc chiing di phan lgp

Cac chung nam men trong cong nghiép khi san xuat rugu s& 18n men tét nhat & moéi trudng co
nong d6 dwong tir 10-18% [16]. Vi vay, trong thi nghiém xac dinh kha ning sinh ruou cua 13
ching da phan 1ap, moi truong Hansen dugc st dung véi ham lugng duong 18% (w/v). Sau 7
ngay Ién men, tién hanh chung cit va xac dinh ham luong rugu trong dich sau 1én men, két qua
cua thi nghiém duoc trinh bay & bang 3.

Bang 3. Ham hrong ethanol dicoc sinh ra béi 13 chiing dé phén 1dp sau chung cat

STT Ky hiéu chiing Ham lwgng ethanol trong dich sau 1én men (% v/v)
1 MRb1 18,5°
2 MRb2 13,17¢
3 MRI 10,479
4 MRb3 4,9
5 MRth1l 8,93"
6 MR202 8,17'
7 MRdn1 12,3¢
8 MRdn2 4«

9 MR20 11,37f
10 MRs1 16,97¢
11 MRs3 12,73¢%
12 MRch1 19,92
13 MRc2 12,3°

Ghi chi: Trong cting mét cét, cac sé mii giong nhau, thi khdng c6 su khac nhau véi mire ¥ nghia o = 0,05.

Két qua & bang 3 cho thay, 13 chung nAm men da phan 1ap déu c6 kha ning sinh ethanol, ham
lugng dao dong trong 4,0 - 18,5% v/v. Trong d6, chung MRcb1 c6 khd ndng 1€n men sinh ethanol
cao nhat (18, ,5%), chung MRdn2 c6 khd néng 1én men tao ethanol thap nhat (4%). Két qua nghién
ctiu tuong dong véi cac chung nam men duoc phan lap trong cong bé cua Nguyén Ngoc Thanh
va cong sy (2021) [17] khi nghién cau phan lap va tuyén chon nam ‘men ung dung trong Ién men
ruQu vang mang cau xiém (Annona muricata L.). Theo d6, chung ndm men FBY015 c6 kha ning
Ién men t6t nhat véi do rugu dat 10,70% v/v va duoc dinh danh la Saccharomyces cerevisiae.
Coéng b cua Ly Nguyén Binh va cong su (2015) [18] khi nghién cttu phan lap va tuyén chon nam
men ¢6 hoat luc cao tir men rugu cho thiy 17 ching nam men phan lap duoc tir men ruou c6 kha
nang 1én men va tao ethanol tir 2,60 - 10,16% v/v.
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3.3. Két qud danh gid khd nding sinh aldehyde ciia cdc chiing ndm men phén lip
Cén ctr vao day chuan acetaldehyde (bang 1), ham luong aldehyde c6 trong 13 miu ruou tir 13
chung nam men phan lap duoc xac dinh va trinh bay tai bang 4.
Bang 4. Ham hrong aldehyde cuia 13 mdu rwou 18n men tir 13 chiing ndém men phan ldp

Ky higu Ham lwgng ethanol Khoéng ham lweng Ham lwong acetaldehyde trong
STT chﬁni; sau chung cat (%  acetaldehyde trong mau mau khi quy ve d¢ con 100°
viv) (mg/l) (mg/l)
1 MRb1 18,5° 0<M;<20 0<M;<108,1
2 MRb2 13,179 40<M><80 303,8<M<607,6
3 MRI 10,478 0<M3<20 0<M3<191,1
4 MRb3 4,91 0<M4<20 0<My4<408,1
5 MRthl 8,93" 20<Ms<40 223,9<Ms<447,8
6 MR202 8,17 40<M<80 498,8<Mg<979,6
7 MRdn1 12,3¢ 0<M<20 0<M<162,6
8 MRdn2 4,0 20<Mg<40 500<Mg<1000
9 MR20 11,37° 20<My<40 175,9<My<351,9
10 MRs1 16,97¢ 0<M10<20 0<M10<117,9
11 MRs3 12,73¢% 20<M11<40 157,1<M11<314,1
12 MRcb1 19,92 0<M12<20 0<M12<100,5
13 MRc2 12,3¢ 20<M13<40 162,6<M313<325,2

Két qua bang 4 cho thay, tit ca cAc mau rwou tao ra tir 13 chung nAim men da phan 1ap
déu xuat hién aldehyde. Ham luong aldehyde trong cdc mau rugu tuong ddi cao. Theo Tiéu
chuan Viét Nam (TCVN 7043:2013) [19], ham lugng acetaldehyde quy ddi gap 10 dén 200 lan
ham luong aldehyde cho phép. Mau MRcb1 ¢6 ham luong acetaldehyde quy doi thip nhit trong
khoang 0 — 100,5 mg/l ethanol 100°; mau MRdn2 c¢6 ham lugng acetaldehyde quy d6i cao nhét
trong khoang 500 - 1000 mg/I ethanol 100°.

4. Két luan

Tir 4 mau banh men thu tai Bic Giang, Thai Nguyén, Bic Kan va Cao Bing da phan 1ap duoc
13 ching ndm men déu c6 kha ning sinh ethanol v&i ham luong dao dong trong khoang 4,0 -
18,5% v/v. Trong cac miu ruou duoc tao ra tir 13 chung ndm men da phan 1ap déu xuat hién
aldehyde véi ndng d6 khac nhau. Trong d6, ruou duoc tao ra tir chung MRcbl phan l4p tir banh
men thu tai Cao Bang chtra ham luong aldehyde thap nhét (0 - 100,5 mg/l ethanol 100°). Trong
khi @6, ruou dwgc tao ra tir chung MRdn2 phan I1ap tir banh men thu tai Thai Nguyén chira ham
lwong aldehyde cao nhét (500 - 1000 mg/l ethanol 100°).
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