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LOI NOI PAU

Ubng ruou gin lién véi nét van héa 4m thyc cua khong
chi nguoi dan Viét Nam. Néu nhu xir Scotland tu hao vé dong
Wishky, nguoi Phap cé rugu Cognac, Nga cé rugu Vodka,
Trung Quéc co ruou Mao Pai, Nhat Ban ¢6 rugu Sake, Han
Qudc ¢6 rugu Sochou thi Viét Nam ching ta cling rat tu hao
vé loai ruou ndu theo cach cd truyén nhu: ruou Nép, rugu Can,
ruou Ngo...

O Viét Nam, nghé nau rugu da co tir 1au doi trong nhan
dan. O mién nui, déng bao dan toc dung gao, ngo, khoai, nau
chin rdi 1én men. Men giéng dugc nudi voi mot sb 14 rimg
duoc goi 1a men 14. Sau qua trinh 1én men va tién hanh cat
ruou thi thu duoc san pham 13 rugu tring va néu khong qua
chung cAt san phém dugc goi 1a rugu Can, mot san phém ndi
tiéng & ving nai. Nghé ndu ruou ¢ nudc ta tir trudc dén nay
van dung men giéng ¢ dang banh men hodc men l4. Trong céc
men nady la mot tap hop vi sinh vat c6 kha ndng duong hoa
tinh bot va 1én men dudng thanh rugu. Mai dén cudi thé ky XIX,
cac nha sinh vat hoc Phap Calmette, Boidin da phan 1ap duoc
mot lodi ndm mée trong banh men thubc bic, dat tén 1a
Murcor rouxii. Loai nim méc nay phat trién tot trén moi
truong co glucid, nhat 1a gao, tich litly phitc hé enzyme tuong
d6i hoan chinh, nén khong nhiing c6 kha niang phan giai tinh
bot dat hiéu suit cao ma con cé kha nang lén men duodng
thanh ruou.

Ruou dugc san xudt ra theo nhiéu phuwong phap khac
nhau, trong d6 phuong phap 1én men ruou truyén théng bang

3



banh men hién nay van dugc dan gian st dung nhiéu, tuy
nhién hiéu suit 1én men cling nhu chét luong ruou & nhiéu
vung, nhiéu dia phuong con chua 6n dinh. Mot trong nhimng
nguyén nhan quan trong giy nén sy khong on dinh d6 chinh 1a
chung vi sinh vét 1én men trong san xuit ruou. Vi vdy, can
thiét phai tuyén chon nhitng chung vi sinh vat c¢6 hoat luc
duong hoa cao, hoat lyc 1én men manh, dong thoi bo sung cac
loai 14 v6i ham lwong thich hop dé ning cao hiéu suit 1én men
va chat luong ruou thu duge. Bén canh do, viéc kiém soat céac
yéu t6 cong nghé trong qué trinh san xuit ruou 1a can thiét dé
san pham c6 chat luong 6n dinh va an toan. Tir do, ¢ co s&
tao ra loai ruou truyén théng mang dam huong vi Viét Nam va
sanh tam v&i cac loai ruou truyén théng cia cic nudc trén
thé gioi.

Cubn sach tham khéo Ky thuat san xudt rwou men la
dugc tong hop, phat trién tir cac nghién ciru clia can b giang
vién, cyu hoc vién va sinh vién Khoa Co khi va Cong nghé¢,
Truong Pai hoc Nong Lam, Pai hoc Hué thuc hién trong
nhiéu nim theo dé tai khoa hoc va cong nghé cép B0, mi sb
B2019-DHH-06 “Nghién ctru k¥ thuat san xuit rugu men la
tai Binh Tri Thién”. Noi dung cudn sach chuyén tai cac két
qua nghién ctu chinh vé cac k¥ thuat ché bién mot sé loai
ruou truyén thong ciing nhu dénh gia thuc trang san xuét tiéu
thu tai khu vyc Binh Tri Thién. Céac k¥ thuat co thé ap dung
cho céc doanh nghiép nho, hop tac xa, co sé san xuét, ché bién
ruou truyén thong, nhiam ning cao va on dinh chit luong, gop

phan nang cao gia tri sin pham truyén thong cia Viét Nam.
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Cudn sach dugc bd cuc thanh 5 chuong:

Chuong 1: Tong quan vé banh men

Chuong 2: Tong quan vé rugu

Chuong 3: Tinh hinh san xuét, tiéu thu ruou truyén
thong tai mot s huyén mién nui khu vuc Binh Tri Thién

Chuong 4: San xuit banh men c6 bd sung ndm mdc va
nam men phan 1ap tir banh men 14 truyén thong

Chuong 5: San xuét ruou v6i banh men c6 bd sung ndm
mdc va ndm mdéc va nim men phan lap tir banh men la
truyén théng

Hy vong ring, cudn sach s& 1a tai liéu tham khao hitu ich
d6i v6i nhitg ngudi quan tm, cic nha nghién ctu, quan 1y,
cac doanh nghié€p, co sO san xuét ché bién ruou truyén théng,
td nhom, hop tac xa va hoc vién, sinh vién... Noi dung cudn
sach tham khao ddc biét phu hop dé ap dung ché bién cac san
phém ruou dia phuong, nang cao va on dinh chat lugng & quy
mo vira va nho.

Mic du dd nd luc ¢ gang trong qué trinh bién soan,
nhung chac chan khéng tranh khoi nhitng thiéu sét. Ching toi
kinh mong quy dong nghiép va doc gia gop y dé lan tai ban
sau duoc hoan thién hon.

Cac tac gia






DANH MUC CAC TU VIET TAT

%viv : Phan tram thé tich

A. awamori - Aspergillus awamori

A. flavus : Aspergillus flavus

A. niger : Aspergillus niger

A. usami : Aspergillus flavus

ADP : Adenosine diphosphat

ANOVA - Analysis of Variance

AOAC . Association of Official Analytical Chemists
(Hi€p hoi Cac nha hoa phan tich chinh thong)

APC : Mire tiéu thyu ruou trén dau ngudi

ATP : Adehnosine Triphosphate

CoA : Coenzyme A

CT : Cong thuc

CTAB : Cetryl trimethylammonium bromide

DNA : Deoxyribonucleic acid - Phan t mang
thong tin di truyén

bC : Boi chimg

EDTA : Ethylene diamine tetra - acetic acid

EMP : Embden - Meyerhof - Parnas

EtBr : Ethidium bromide
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ITS - Internal transcribed spacer

M. circinilloides  : Mucor circinilloides

MEGA : Molecular Evolutionary Genetics Analysis
MT1 : Moi truong 1

MT2 : Mo truong 2

MT3 : M6i truong 3

PCI : Phenol chloroform isoamine

PCR : Phan tmg chudi polymerase (polymerase

chain reaction)

PDA : Potato D-glucose agar
PTN : Phong thi nghiém
RNA : Ribonucleic acid
Rnase : Ribonuclease

S. cerevisive  : Saccharomyces cerevisive

SDS - Sodium dodecyl sulfate

TCN : Trudce cong nguyén

TCVN - Tiéu chuén Viét Nam

TEA 1X : Tris - acetat EDTA 1X

VSV : Vi sinh vat

WHO : World Health Organization - T6 chirc Y té
thé gidi
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Chuwong 1
TONG QUAN VE BANH MEN

Trong san xuit ruou dic san dan tdc, banh men cb
truyén da duoc nhan dan ta str dung tir rat 1au & cac tinh dong
bang dé san xuat “rugu ngang” (bang banh men thudc bic), &
cac tinh mién ndi dé san xuat ruou can (bang banh men 14) tir
nguyén lidu ngd, gao, sin. Men thudc bic duoc lam tir cac vi

thuoc bac, con men 14 1am tr cac cay thudc nam.

1.1. Khai quét vé banh men 14

Hinh 1.1. Banh men ld ciia viing Ba Nang, tinh Quang Tri

Banh men 14 dugc lam tir thanh phan chinh 1a 14 rimg
(trung binh str dung 10 - 12 loai cdy trong men 14 gdm: Riéng

nép, Kinh gioé1 nli, Sai dat gid, Ca, Thién nién kién, Hoa soi,
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Nhan tran, Tu ha 14 to, Ludi dang bau, Trau khong rimg, Day
dat, Bach tu 14 qué, Gang, Xuyén tiéu, Day mat...) 1a nhiing
thanh phan chinh va c6t 16i dé hinh thanh nén qua men. Céc
loai 14 rimg khac nhau s& mang dén hé vi sinh vat trong banh
men khéic nhau va dua dén mui vi cia san phém ruou khac
nhau. Chinh vi thé, du duoc goi chung 1a “Rugu men 1a” nhung
rugu duge san xuit & cac vung mién khéac nhau lai mang nét
dic trung rat riéng ca chung.

Vi sinh vét trong banh men 13 cong dong phong phi cta
hé vi sinh thuc hién chirc nang chuyén hoa duong, 1én men
ruou va cac vi sinh vét khac (Lwong Btc Pham, 2009; Thanh
va cs., 2008; Park va cs., 2016), bao gom:

Nam mdc gom c6 A. oryzae, A. flavus, A. awamorii, A. usami,
A. niger (gidng Aspergillus chiém phan 16n), Mucor (M.
circinilloides), Rhizopus, Penicillium va Amylomyces rouxii...
Nam méc déng vai tro sinh amylase duong héa tinh bot. Khi
duong hoa hé enzyme trong ndm méc thuong it a-amylase va
nhiéu B-amylase, vi vay duong tao thanh cha yéu 1a maltose va
cac dextrin cudi (ciing co thé 1én men dugc). Mot s chung
Mucor c6 kha ning sinh tong hop hai hé enzyme diastase
dudng hoa tinh bot va 1én men ruou tir dudng. Vi vay, ¢6 thé 1én
men truc tiép tr tinh bot thanh rwou. Mucor rouxii sinh ra nhiéu
ruou hon mot s6 loai khac va duge dung nhiéu trong men ruqu.
Hon nira, khi ¢c6 mat Mucor va Rhizopus thi Ién men rugu cé

mui thom rat dé chiu.
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N4m men chu yéu 1a Saccharomyces cerevisiae. Ngoai ra,
con thdy c6 Hyphopichia burtonii, Pichia anomada, Candida...
nhimg men nay coi nhu 1a men dai, men tap c6 lan trong banh
men va khong mong mubn. NAm men ruou thuc hién chic
ning chuyén héa duong thanh ruou.

Trong banh men 14 ta con thdy co loai men gia la
Endomycopsis fibuliger. Giéng Endomycopsis twong tu nhu
nim men nhung c6 thé moc soi, c6 kha nang sinh nhiéu
glucoamylase va thuy phan tinh bdt thanh duong glucose. Bac
biét trong hé enzyme do gidng ndy sinh ra uu viét hon nim
mdc 1 ¢6 it transglucosidase. C6 mit enzyme nay mot phan
glucose chuyén thanh acid gluconic. Hon nita, enzyme 1ay tir
ché phdm nu6i Endomycopsis khong c6 mui mbc lam cho
huong vi ctia rugu thanh phim thom ngon. Vi vy, trong nghé
lam ruou ngudi ta rdt mong mudn co gidng ndy dé cung
Aspergillus, Mucor va Rhizopus duong hoa tinh bot (Luong
DPtic Pham, 2009).

Vi khuan: thuong thdy co6 mit vi khuan lactic, vi khuan
acetic... Noi chung, vi khuan c6 mdt & day déu 1a vi khuén tap

nhiém, khong mong muon trong qua trinh san xuat ruou.
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* Quy trinh san xuét banh men l4:

R&, 14 cay Gao nép
Ngam
Vo
Pé rao
Gia nhuyén
Xay
Tron Botnép [€———
Vo vién
Phoi
Xau day
Banh men |4

So dé 1.1. Quy trinh san xudt banh men I & Ba Nang, tinh Quang Tri
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*Thuyét minh quy trinh

Nguyén liéu dé san xuat banh men 14 bao gém nhiing loai
14 cay nhu: Riéng nép, Kinh gi6i nai, Sai dat gia, Ca, Thién
nién kién, Hoa s6i, Nhan tran, Tu hu 14 to, Ludi déng bau, Trau
khong rimg, Day dat, Bach tu 14 qué, Gang, Xuyén tiéu, Day
mat, Tan tiéu, Mt con, Piéng prase... va ré cAy nhu: A moi, A
son, Pum loéc... Bang kinh nghiém duc rat qua nhiéu thé hé
ngudi dan da dua ra dugc cach 1y sb luong cia cac loai cay
mdt cach phut hop nhét dé co thé 1am dugce men 14 c6 chat lugng
t6t nhat. Theo nhimg ngudi c¢6 kinh nghiém lau nim trong viéc
sir dung men 14 cho biét thi tit ca cac loai ciy khac déu dugc
lay theo ty 1¢ 1:1 (tinh theo khéi luong).

Céc loai 14, qua, than, vo cua cay rung dung lam men 1
sau khi dao hai mang vé rira that sach hong kho, sau d6 phan
loai thanh tirng nhém khac nhau tuy theo bo phan st dung. Sau
do, dem phoi kho dudi anh sang mat trdi. Sau khi da khd mat
phan, ngudi dan chon ngay dé dem bam nho rdi gid nhuyén, sau
khi bdm nho cac thanh phan nay s& dugc tron déu véi nhau va
dem tron v6i nép do ciing dugc gid thanh bot (nép do 1a loai
nép dugc dong bao dan tdc Pa C6 trong trén rdy tir thang 5 dén
thang 11) theo ty 1& 1 kg 14, than, ré, qua tuoi cdy rung tron voi
60 lon nép d6. Khi d tron déu hdn hop 14, qua, than, vo cia cy
rimg ctng bot nép do thi bat dau dén cong doan vo tron thanh
ting vién roi rai 1én bat cho kho. Ba ngay sau, nhiing vién men
14 kho cung lai thi dung soi lat dé xau men 14 thanh ting chum
roi treo 1én gian bép 5 ngay méi ding dugc. Men 14 duoc xem
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1a dat chat luong khi dung tay bé mot miéng nho cho vao bép
than hong thi men s& bdc chdy va c6 ngon lira mau xanh lam.
Néu bao quan t6t & noi khod rédo, men 14 qua nim sau van sir
dung duoc dé chung cAt ruou.

Hién nay, nghé san xuat men 14 dang gip nhiéu kho khin
do: Moi trudng sdng cua cac loai thyc vat giam manh, ngudi
dan phai di sau vao rung, ¢ nhitng noi nguy hiém moéi co
nguyén liéu; quy trinh san xuit ruou con mang tinh thu cong,
trinh d6 cong nghé con kém va thiét bi san xuat thd so nén con
rat nhidu doc t6, tap chét c6 tac dong X4u t6i hé tiéu hoa, hé
than kinh, anh hudng x4u ti strc khoe ctia ngudi tiéu dung; san
xudt ruou mang tinh nho 1&, quy mé ho gia dinh, chua dap tmg
nhu cau thi trudng. Nhu vdy, nhimg quan tim lién quan dén
viéc trong va phét trién nhiéu hon nita cac loai cdy lam men
ruou, dac bi¢t 1a nhiing loai cay quan trong trong qua men nhu:
Riéng nép, Kinh gi6i nti, Sai dat gia, Ca, Thién nién kién, Hoa
s6i, Nhan tran, Tu ht 14 to, Trau khong rung, Bach tu 1a qué,
Gang, Xuyén ti€u, Day mat... co thé giup gidm su phu thudc
vao tai nguyén rimg, dong thoi ting cuong cong tac bao vé tai
nguyén rung tai khu vuc. Mat khac, phat trién cong ngh¢ san
xudt men va st dung men thuan ching phéan lap duoc tir banh
men 14 s& giup chu dong trong cac quy trinh k¥ thuat san xuat
ruou gao ndi chung va rugu men 14 néi riéng.

1.2. Khai quéat vé banh men thudc bic

Ban chat cia banh men thudc bac 1a nudi cdy va bao
quan vi sinh vat trén moi truong tinh bot. Sau qua trinh tao
18



banh, & va say dén d6 am khoang 10-12% va bao quan,
cac vi sinh vat chuyén tir trang thai hoat dong sang trang
thai nghi ngoi. Ching s€ hoat dong nhanh chong tré lai trong
méi trudng thich hop (46 am, chat dinh dudng, nhiét do), sinh
san, phat trién, dong thoi sinh tong hop hé phac enzyme
duong hda va ruogu hoa. Céc vi thude bac trong banh men co
vai trd quan trong trong viéc khang khuan, tao hwong vi dic
trung cho san pham va la thanh phan khéng thé thiéu duoc
ctia banh men thudc bac.

Trong banh men c6 nhiéu loai vi sinh vat khac nhau
bao gom ca nim men, ndAm mdc va vi khuan. Hé vi sinh vat
trong banh men c6 nhiém vu duong hda tinh bot va 1én men
duong thanh ruou.

N4m men trong banh men thudc bac chi yéu gom 2 chi
la Endomycopsis (cha yéu la Endomycopsis fibuligenes) va
Saccharomyces (chu yéu la S. cerevisiae). E. fibuligenes 1a
loai nAm men giau amylase, glucoamylase, do d6 chlng vira
c6 kha nang duong hda, vira cd6 kha nang ruou hda.
Saccharomyces cerevisiae ¢6 kha nang 1én men nhiéu loai
duong khac nhau nhu glucose, saccharose, maltose, fructose,
galactose. Ching c6 kha nang 1én men ¢ nhiét d§ cao (36 - 40°C),
cd kha nang chiu dugc do acid, c6 kha nang Ién men duoc
nhiéu loai nguyén liéu khac nhau nhu gao, ngd, khoai, san
véi lugng duong trong dich tir 12 - 14% (co khi 16 - 18%).
Nhiét do 1én men thich hop la 28 - 32°C. Trong banh men
con thdy céc loai nAim men dai, vira c6 kha niang thay phan
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tinh bot, vira ¢d kha nang chuyén duong thanh ruou tuy su
chuyén héa nay thip. bac biét 1a cac nam men dai nay chiu
dugc nhiét do rat cao (Nguyén Thi Hién va cs., 2006).

Céc loai nam médc thuong c6 trong banh men thudc bac
la Aspergillus, Penicillum, Mucor, Rhizopus, d6 la cac loai
nim médc phd bién trong khong khi ¢ nuéc ta, khi thi gap
nim moc nay, khi thi gip loai khéac, khéng cé viéc tap
trung mot loai tai mot chd. Cac loai nam mdc nay cing véi
cac loai gia nAm men Endomycopsis phat trién trong moi
truong bot gao va do am thich hop cia banh men tao ra rat
nhiéu enzyme amylase va glucoamylase. C4c enzyme nay
hoat dong rat thuan loi trong giai doan dau va kéo dai trong
sudt giai doan tiép theo. Ban chit cac enzyme nay la céc
enzyme phan ung, do d6 nguyén liéu chtra tinh bot sé kich
thich manh mé& qué trinh sinh tong hop. Cac chung nam
mbc va nim men c6 kha nang sinh glucoamylase, khi gap
diéu kién thuan loi trén mdi trudng co chat Ia tinh bot s& phat
trién, sinh enzyme thuy phan tinh bot thanh duong glucose,
con cac chung nAm men ruou s& tién hanh nhiém vu st dung
duong 1én men ruou. Ca hai qua trinh nay xay ra ké tiép nhau,
chdng chéo Ién nhau va ta c6 thé coi nhu dong thoi (Nguyén
Thi Hién va cs., 2006).

1.3. Téng quan vé nam men
1.3.1. Hinh thdi, kich thwéc ciia ném men

Nam men la nam don bao, c6 nhan that, thuong c6 hinh
bau dyc. Tuy nhién, tuy loai ma t€ bao nam men co6 thé co
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hinh cau, hinh trung, hinh elip,... Kich thudc té bao nAm men
16n gap 10 lan vi khuan, duong kinh tir 1 - Sum. Loai nim
men c6 khuan ty hodc khuan ty gia. Trong mdi truong 16ng rat
nhiéu nim men c6 kha ning sinh ra mot 16p mang bao boc
nhu Saccharomycoides. Con trong méi trudng dic, t& bio nAim
men c6 nhiéu dang khac nhau, nidm men c6 mau tréng duc,
vang hodc hong nhat, bé mit té bao thuong kho va cang. Té
bao ndm men trong tu nhién cé thé dung riéng 1¢ hodc sau khi
nay chdi van dinh v6i nhau tao thanh chudi (Nguyén Hién
Trang, 2017).
1.3.2. Cdu tgo té bao ndém men
Mang té bao ndm men c6 chiéu day 1500 - 2800 A°. C6
ciu tao hai 16p, mang cua t& bao ndm men c6 chira 6 - 7%
protein. Ngoai protein, mang té bao ndm men con cd chira
lipid, duong khir, nito, cac amino acid va cac chat khoang...
Thanh phan hoéa hoc ctia mang té bao nim men khac nhau la
khac nhau.
- Hinh dang va kich thudc:

+ Ty thé c6 dang hinh cdu, hinh que hay hinh s¢i nim
trong khdi nguyén sinh chat.

+ Kich thudc dao dong 0,2 - 0,5 x 0,4 - 1 pm, nd luén
di dong va tiép xtic vdi cac thanh phan khéac cia té bao.

+ Hinh dang thay d6i theo diéu kién nudi cdy va trang
thai sinh 1y ctia té bao ndm men (Nguyén Hién Trang, 2017).
1.3.3. Hinh thsc sinh sdn

NAm men sinh san dudi hai hinh thtrc:
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- Vo tinh.

- Hitu tinh.
1.3.3.1. Sinh san vo tinh

Bao gdm hai hinh thirc: nay chdi va phén chia.

a. Sinh san bang hinh thirc nay choi

Binh thudng dén mot giai doan nao d6, té bao phan chia
va tao thanh nhing té bao con, lac dau nhing té bao nay nhod
hon nhiing té bao me, sau d6 16n dan 1én hodc tach khoi té bao
me hoac khong tach khéi ma tao thanh nhiing choi nhé lién
két voi nhau ngay ca khi truong thanh tao thanh chudi té bao
goi 1a khuén ty gia. Pay 1a phuong phap sinh san vo tinh chu
yéu & ndm men.

b. Sinh san bang hinh thirc phan chia

Mot sb loai phan chia té bao thanh hai té bao con gidéng
nhau, luc ddu chat nhan chia lam hai phén, sau do & phﬁn gitra
té bao xuat hién thanh té bao, thanh nay 16n dan 1én va mang
nguyén sinh cht lot vao bén trong. Luc nay thanh té bao mai
phat trién hoan thién va chia té bao me lam hai té bao con, mdi
té bao con chira 1/2 chit nhan, dan din hai té bao tach khéi

nhau va tré thanh hai t& bao doc 1ap.
1.3.3.2. Sinh san hitu tinh bang bao tir tiii

Bio tir ti cia nAm men la nhiing bao tir duoc sinh ra
trong nhimg t4i nho, goi 1a tii hay nang, mdi tii chta tir 4 - 8
bao tur tui. Bao tur tui c6 hinh dang va kich thudc khac tuy tiung
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loai nAm men. T0i hay nang bao tir c6 thé dugc sinh ra theo ba
phuong thirc.

a. Tiép hop dang giao

Do hai t& bao ndm men giéng nhau c6 hinh thai, kich
thude gidng nhau két hop voi nhau ma tao thanh.

b. Tiép hop di giao

Do hai té bao ndm men khac nhau vé hinh thai, kich
thudc ma tiép hop véi nhau tao thanh.

C. Sinh san don tinh

Tao thanh bao tir truc tiép tr mot té bao riéng ré.
1.3.4. Thanh phdn hoa hec cia té bao ném men

Ciing nhu cac co thé séng khac, thanh phan co ban va
chu yéu cia té bao nim men la nudc va khoang 75% khdi
luong chung. Thanh phan sinh khéi ctia nAm men nhu sau
(9/100 g ck):

Protein 42,83
Lipids tong s6 1,45
Tro 1,74
D6 am 0,07
Téng carbohydrates 53,91
Hoat 36 nudc 0,161
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Thanh phan hoéa hoc cua té bao ndm men néu tinh theo
cac nguyén t6 cau thanh sé 1a: C (47), H (65), O (31), N (5 -10),
P (1,6 - 3,5). Ham luong cac nguyén t6 khong phai da luong:
Ca (0,3-0,8), K(9,5-2,5), Mg (0,1 - 0,4), Na (0,06 - 0,2), S
(0,2). Cac nguyén to vi luong (mg/kg): Fe (90 - 350), Cu
(20 - 135), Zn (100 - 160), Mo (15 - 65). Nudc trong té bao &
2 dang 1a nuéc lién két (chu yéu) va nuée tu do. Trong phan
nude lién két thi nude & thé keo cua té bao chat chiém t6i 46 -
53% va phan giita cua té bao 1a 22 - 27%.

Chat kho ciia t& bao ndm men gdm c6 23 - 28% chat hiru
co va 5 - 7% chét tro.

Chéat hitu co & day gdm co (%): protein (13 - 14),
glucogen (6 - 8), cellulose (1,8 - 2), chat béo (0,5 - 2).

- Protein: nim men c6 ham luong protein nguyén liéu
trung binh khoang 50% (tinh theo chat kho) va khoang 45%
protein hoan chinh.

- Glycogen: 1a nhimg cht du trit ngudn cacbon (hydratcacbon
clia nAm men).

- Tregalose: hop chit thuong két hop véi hang loat hat
glycogen 1am nguén du trir cacbon rat co dong. O cling mot
pH ham luong tregalose tang thi nito giam.

- Chit béo: chét béo trong t& bao ndm men co cac oleic
acid, linoleic acid, palmitic acid. Trong chét béo ¢o t6i 30 - 40%
phosphatit.

- Tro: trong tro nim men cé thdy mot sd oxit sau day
(%): P,O5 khoang 25 - 60; CaO: khoang 1 - 8; MgO- 4 - 6;
Nazo' 0,5 - 6, SiOz' 1- 2, Fezog' 0,05 - 0,7
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- Phét pho: trong té bao ndm men thay ortho-, pyro-, va
metaphosphat ¢ dang hiru co va v6 co. Chung 1a thanh phan
cua nucleic acid, phospholipid acid va coenzyme cua
adenozinphosphat (AMP, ADP, ATP) va tiamin.

- Luu huynh: 14 thanh phan cta nhiéu hop chit quan
trong nhu cac acid amin (Methionine, cysteine, glutathione,
cysteine), cac vitamin (biotin, aneurin). Trong thanh phan
enzyme, luu huynh & dang gbc sulfit va tiolovic.

- Sét: chita trong cic xitocrom, xitocrom - oxydase,
perdoxydase, catalase va nhiéu enzyme ctia qua trinh hd hip
hodc cac enzyme khac nhu zimogenase, pyrophosphatase.

- Magie: c6 tac dung hoat hoa nhiéu phosphatase va
enolase. lon magie c6 anh hudng gin gilr hoat tinh enzyme khi
dun néng. Magie va mangan lam ting nhanh nhu ciu vé
glucose ctia ndm men. Anh huong cua magie manh hon khi
nong d6 glucose thip hon trong méi truong. Cac modi trudng
dinh dudng thuong c6 0,02 - 0,05% magie ¢ dang sulfat.

- Kali: vira 1a chat dinh dudng, vira 1a chét kich thich
sinh truong ctia ndm men. Tac dung kich thich dugc gia thich
bang vai trd ctia ion nay trong qua trinh phosphoryl - oxy hoa
va qua trinh duong phan (glycolysis). N6 con kich thich qua
trinh van chuyén phospho vé co vao trong té bao.

- Canxi: dong vai tro hoat hoa trong té bao vi sinh vat
no6i chung, ciing nhu té bao ndm men. Canxi dugc tim thay
trong té bao cua vi sinh vat & dang tu do, nhung chu yéu o
dang lién két v&i protein, hydratcacbon va lipid. Nang cao
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ham luong mudi canxi trong méi trudng s& 1am tc ché sinh
san va lam giam tich Iy glycogen, lam tang ham lugng sterin
ctia nAm men. Ddi v6i ndm men ham lugng Ca," dat téi 40 mg/L
c6 tac dung kich thich sinh trudng, cao hon - Kim ham.

- C4c nguyén t6 vi lwong: cac nguyén td vi lugng c6 vai
trd quan trong dbi v6i sinh san va hoat dong ciia nAm men.
Chung tham gia vao thanh phan cua nhiéu enzyme. Vitamin
va nhiéu hop chét khac nita trong qua trinh sinh tong hop céac
san pham cua té bao. Vi du: coban (Co) c6 tac dung kich thich
sinh truéng ndm men, ning cao ham lugng cac chat chira nito
(N) phi protein trong té bao, trudc hét 1a ADN va ARN, cac
acid amin tu do. N6 con kich thich tong hop vitamin, nhu
riboflavin (vitamin B2) va ascobic acid (vitamin C).

- Vitamin va nhan t4 sinh trudong: dé cho ndm men dugc
phat trién binh thuong va 1én men duogc binh thudng can phai
¢ cac vitamin cofacto trong nhidu enzyme cua té bao ndm
men. Nam men c6 thé tong hop duoc tit ca cac vitamin trong
chimg muyc nao d6 (nhiéu hoic it), ngoai trir biotin (vitamin H).
Vi vay, trong méi truong dinh dudng nhat dinh phai c6
vitamin nay trong méi truong (Luong Dtrc Pham, 2009).

1.3.5. Dinh dwéng ném men
1.3.5.1. Dinh duong Cacbon

Céc hop chat hiru co khac nhau nhu cac loai duong va
dan xuét, cic ruou, acid hitu co, acid amin... ¢ thé 1a nguén
dinh dudng carbon ctua nam men. Ndm men khong sur dung truc
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tiép duoc tinh bot cling nhu cellulose va hemicellulose. Puong
glucose thudc loai dudng 6 (hexose) duoc tat ca cac loai ndm
men st dung. Glucose duoc coi nhu ngudn carbon van ning dbi
voi vi sinh vat. Nhiéu loai nAm men, trong do6 c6 giéng Saccharomyces
lén men ruogu, khong st dung dugc pentose (thudc loai
duong 5).

1.3.5.2. Dinh dudong nito

Ngudn nito can thiét cho téng hop cac céu tir chira nito
ctia té& bao 13 cac hop chat hiru co hodc v6 co ¢6 sin trong moi
truong.

Nam men c6 kha ning tong hop dugc tit ca cac acid
amin... thanh phan protein truc tiép tir cac hop chit vo co
trong khi str dung ngudn cacbon 1a cac chat thai ran sinh hoat
hiru co - san pham trung gian cta qua trinh di hoa hydratcacbon
trong ho hdp va 1én men. Pa s nim men khong dong hoa
duoc nitrat. Nguén nito vé co dugc nAm men sir dung tdt 1a
cac mudi amoni cua acid vo co ciing nhu hitu co. D6 13 amoni
sulfate, phosphate roi dén cac mudi acetate, lactate, malate va
sucxinate.

1.3.5.3. Dinh duéng cdc chdt sinh truéng

Nhimng chat kich thich sinh truéng 1a cac vitamin, cac
bazo purin va pyrimidin. Nhitng nhan t§ sinh truéng co ban
d6i v6i nam men khong c6 sic t 14 6 vitamin nhom B: inozit
(vitamin B8), botin (vitamin B7 va H), pantothenic acid (B3),
tiamin (B1), pyridoxine (B6), nicotinic aicid (B5 hay PP). Bdi
v6i ndm men c6 siac td do can cac chit sinh trudng 13 tiamin,
ngoai ra con co paraaminobenzoic acid.
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1.3.5.4. Dinh dwéng cic nguyén té vo co
Céac nguyén td vo co trong nudi cdy vi sinh vat noi
chung, trong d6 c¢6 ndm men, phospho dugc quan tdm trudc
hét, sau d6 1a kali va magie, luu huynh. ..
1.3.6. Phan logi ném men
Nam 1983, Barnett va cong su da xac dinh c6 483 loai
ndm men thudc 66 chi khac nhau.
Dé phan loai ndAm men, ngudi ta phai tién hanh nghién
ctru cc dic diém sau:
- Pic diém hinh thai: té bao, khuan lac, kiéu nay choi,
cac dang bao tir vo tinh va hitu tinh, khuan ty va khuan ty gia...
- Duya trén cac dic diém sinh 1y, sinh hoa nhu:
+ Lé&n men 13 loai duong.
+ Pdng hoa 46 ngudn cacbon.
+ Tinh chéng chiu véi 0,01% hoic 0,1% cycloheximide.
+ Pdong hoéa 6 ngudn nito: nitrate, nitrite, ethylnamine
hydrochloride, L-lyzine, cadaverine dihydrochloride, creatine.
+ Sinh truéng khi thiéu hut mot s6 vitamin.
+ Sinh trudng tai cac nhiét d khac nhau: 25, 30, 35,
37, 42°C.
+ Tao thanh tinh bot.
+ Séan sinh acid tu glucose.

+ Thiy phan uré.
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Pé xac dinh loai méi con can phan tich thanh phan acid
béo cua té bao, thanh phan duong trong té bao, phan tich
Coenzyme Q, ty 1€ G + C, dac tinh huyét thanh mién dich, giai
trinh ty DNA va lai DNA... (Nguyén Hién Trang, 2017).

1.3.7. Vai tro csza ném men

N4m men 1a nhém vi sinh véat dugc con nguoi sir dung
som nhét trong ché bién thuc pham, hang nghin nim trudc
cong nguyén con ngudi da biét sir dung qua trinh 1én men dé
san xudt ruou, 1am nd bot mi. Ngdy nay, rat nhidu nha may
v6i quy mo 16n da sir dung vi sinh vét néi chung va nAim men
noi riéng dé san xuét ra cac san phim quan trong nhu glyxerin,
bia, rugu nho, cac san phém rugu chung cAt nhu rum, swuytky
(Douglas & Fred, 2008).

N4m men sinh san nhanh chéng, sinh khéi cta ching lai
gidu protein va chtra nhiéu loai vitamin, vi vy duoc st dung
rong rai trong cong nghiép san xuét thirc dn bd sung cho nguoi
va gia suc.

N4m men con dugc st dung lam n& bot mi, gdy huong
vi nudc chim, san xuat mot s6 duge pham.

Tuy nhién, bén canh nhitng nAm men c6 ich cling c6 mot
s6 nAm men gay hai cho ngudi va gia stc, 1am hu hong luong
thue, thuc phém.

NAim men cling da dugc st dung lam vat chu trong cong
nghé cdy chuyén gen dé tao ra nhiing san pham rat quy gia
nhd k¥ nghé chuyén gen va tai t6 hop (Umesha va cs., 2016).
Co thé ké dén mot sb két qua cu thé sau:
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Nam 1985, hing Suntory (My) da tao dugc gidong nam
men mdi bang cong nghé gen co thé giét chét cac vi khuan
xuét hién trong bia. Kimura nam 1980 da tao ra dugc cac
ching nim men cé kha ning san xuat insulin va interferon.
Nam 1981, cac thanh vién bd moén Di truyén hoc, Pai hoc
Washington di st dung t& bao nim men Saccharomyces
cerevisiae di duogc tai to hop dé san xuét interferon dat hiéu
suét cao... (Naoko va cs., 2005).

1.3.8. Ung dung ciia ndm men

Hon 6.000 nim truéc diy, nguoi Ai Cap dd biét 1am
ting huong vi va d6 né ciia bot banh mi bang cach dé bot mi
da nhao vai ngay trudc khi dem nudéng. Tham chi trude d6 nira
ngudi Summarian dd khic 1én bia da phuong phap 1én men dé
lam con. Ngay nay, chiing ta déu biét ca hai viéc nay dya trén
hoat dong sdng cua nim men Saccharomyces cerevisiae va
mot vai loai g?ln glii. Mot khoa hoc hién dai bat nguén tir kién
thire ¢o dién d6 da chiém vi tri dic biét trong cudc séng loai nguoi.

Ngoai tac dung lam nd bot mi, 1am cdn, ndm men tir 1au
da duoc dung dé san xuat cac loai d6 udng rat da dang nhu
bia, vang, sdm banh, nudc ngot cd ga; dung dé san xuét sinh
khéi, giau dam va vitamin, nhiéu duoc pham quy dat tién, cac
chat sinh hoc dung trong phong thi nghiém sinh hoc va y hoc
hién dai. Cac san pham tr nAm men chiém gan 70% tong s6
cac san pham cong nghé sinh hoc toan thé gi¢i (Nguyén Vin
Niém va cs., 2018).
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Trong nhiing nam tdi, sé lwong va ching loai cac san
pham tir nAm men con ting 1én nhanh chéng do viéc sir dung
ky thuat di truyén dua nhiing gen xac dinh tur dong vat, thuc
vt vao ndm men va dung nim men nhu nhimg “nha may ti
hon” nhung ning suét rat cao, dé san xuit hang loat chit ma
trudc day chi tach chiét dugc véi sé luong it 6i va rat kho
khan tor cac by phan thuc vat, dong vat nhu cac enzyme,
hormone...

Ngoai ra, chung ta con thdy mot tng dung rit quan trong
ciia nAm men d6 1a st dung trong chin nudi. Boi vi, trong té
bao ndm men chira day dii cac chat can thiét cho sy séng véi
ham luong cao. So véi khéi lugng kho, protein chiém 48 - 52%,
hydratcachon 13 - 16%, lipid 2- 3%, cac chat trich ly va
vitamin 23 - 40%.

Viéc san xuit nAim men gia suc dugc thyc hién dau tién
& Plic vao nhitng nam 80 cua thé ky XX va hién nay da tro
thanh mot nganh cong nghiép phd bién ¢ hau hét cac nude co
nén chian nudi phat trién.

Ngoai viéc thu sinh khbi ndm men & cic nha may bia,
nha may rugu, ngay tir nhitng nam 70 cta thé ky XX nguoi ta
d3 xay dyng cac nha may chuyén san xuit nim men gia stc di
tir cac nguon thuc an 1a ri duong, dich thuy phan xenlulose tir
nudc thai cac nha may gidy, phé pham cia nha may d6 hop
qua, nha may san xuit phomat... (Thanh va cs., 2008). Nhimng
nam dau thap ky XX, nguoi ta dac biét chu y dén kha nang san
xudt ndm men di tr metan (Artnarong Va cs., 2016) va nhat 13
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tir parafin cia dau mo (Poan Vin Thuoc va cs., 2015). Mot s6
nghién ciu dé cap tdi viéc san xuét sinh khdi nAm men truc
tiép tir ngudn thirc an 1a tinh bot (Mai Thi Hang, 2011; Artnarong
va cs., 2016). Trong cac ngudn protein san xuit bang cong
nghé sinh tong hop thi ndm men 1a loai duoc nghién ciru s6m
hon ca. Nam men gia stc duoc san xuat dau tién ¢ Dic 1a S.
cerevisiae va sau do la loai Torula utilis. Tu lau Lién X0 da
san xudt nAm men lam thtc an gia suc trén co s& phu pham
nong nghiép va phé liéu cong nghiép. O My ciing vdy, san
pham nidm men gia stc tir ba rugu da duoc tién hanh tir nhimg
nam 40 cia thé ky XX. O nudc ta, van dé nghién ctru va su
dung ndm men trong cic san phdm thyc phim truyén théng
cling da tién hanh tir vai chuc nim trudc day (Nguyén Thi
Hién va cong su, 2006).

32



Chuong 2
TONG QUAN VE RUQU

Nguyén li€u dung dé san xuét ruou chu yéu 1a tAm, gao,
bép, khoai san va cac loai c6 tinh bot khac. Ngoai ra, con san
Xuét rugu tir mat mia ctia nha may dudng, tir cac loai trai cay
(rwou vang). P6i véi san phdm rugu truyén thong nguyén lidu
cha yéu 1a gao va nép.

2.1. Gi6i thiéu vé ruou

Ruou 12 mot san pham tir 1au doi, gan lién voi ban sic
van hoa ctia mdi dan toc trén thé gioi. Rugu cd truyén o Viét
Nam rét da dang, mdi ving mién déu c6 nhitng san pham dic
trung riéng, nhu rugu Ngii Hanh (Van Son), ruou Bé, ruou
Bau D4 (Binh Pinh), Go den (Long An), ruou Can Tay Bic,
Tay Nguyén... O Cao nguyén da Pdng Vin c6 ruou Ha fa,
Thién Huong, Liing Ca, Thanh Van... dugc lam tir men 1a cay
rimg tao ra cac mui vi riéng cho rugu, thé hién nhitg nét vin
hoa dic sic ciia nguoi dan.

Ruou Nép truyén théng, hay ruou Qué, rugu Gao la cach
goi cuia cac loai rugu 1én men tir gao té, gao nép co thé qua
chung cat hodc khong. Trén thé gidi ciing nhu ¢ Viét Nam c6
rat nhiéu cac san phém ruou gao khac nhau: rugu Sake, rugu
Sochou, rugu Mao Pai, rwou Nép cidm, Nép than... Tuy
nguyén lidu va cach 1am ruou cé khac nhau giira cac quéc gia,
khu vuc, ving mién nhung chung quy qua trinh lam ruou

33



truyén théng déu c6 diém chung gidng nhau: d6 13 qua trinh
1én men chuyén hoa tinh bot thanh ruou. Trong qué trinh do,
banh men ruou dong vai tro cdt 161, khong nhimng anh huong toi
ning suat, chat luong ruou ma quan trong hon né con anh hudéng
t61 ham luong doc t6 (andehyde, methanol, fucfurol...) phat sinh
mat cach tu nhién trong qua trinh I€n men.

Ruou 1a tén goi chung cho nhitng hop chét hitu co c6
nhém dinh chirc hydroxyl (-OH) dinh truc tiép vao gbc ankyl (R-).
Ruou etylic c6 tén khoa hoc 1a Spiritus - vini, c6 cong thirc
phan to C,HsOH. Ruogu co néng dd cao thuong dugc goi la
con. Rugu udng dung dé chi dung dich d6 udng cé chira con
(ethanol) v&i ndng do tir 20 - 55%v/v (Nguyén Vin Tang, 2017).

Theo Pong y, ruou dugc xem la mot vi thudc co tinh
Am, vi ngot, co tac dung gidi cam, dan thude, kich thich hé
than kinh trung uong, hé tuan hoan.

Ruou c6 nhiéu loai khac nhau, khong nhimng khac vé tén,
mau sic,... ma con khac nhau mot diém co ban la do codn
etylic va thanh phan céac chat c6 trong ruou.

Phan loai ruou theo néng dd con:

- Ruou manh cao do cé néng dd con trén 30%v/v.

- Rugu thong thuong c6 nong do con tir 15 - 30%v/v.

- Rugu nhe ¢6 noéng d6 cdn dudi 15%v/v .

Phén loai rugu theo dic tinh san pham hay phuong phap

san xuat:
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- Rugu chung cét hay ruou tring: ruou chung ct 1a sau
khi 1én men, ngudi ta tién hanh chung cit 1am cho ethanol va
nude bdc hoi, ngung tu lai trong h¢ théng lam lanh thu duoc
ruou tring (Nguyén Vin Tang, 2017). Ruou tring 13 chét 1ong
dé bay hoi, khong mau, c6 mui thom dic trung, vi cay nong...
mubn ché dugc ruou tréng truge hét ta cho duong hdéa mot
khdi luong nhét dinh chét bot (gao, ngd, khoai, san. . ) da nau
chin hoac st dung dung dich dudng saccharose, glucose. Dudi
tac dyng ctia nAm men, dudng chuyén hoa thanh ruou va khi
CO,. Chat khi d6 dugc giir lai trong thirc uéng di 1én men
hoan chinh khién ching sui bot tdm, tdm rugu cang to thi do
rugu cang nang, dem chung cit ruou ta dugc rugu tréng.
Ruou tring c6 do con cao tir 29 - 45%v/v hay do con cao hon
nita, ngoai rugu etylic con co cac chat bay hoi khac véi luong
nho, vi vy gia tri dinh dudng thip hon rugu vang. Ruou tring
néu udng it s& c6 tac dung kich thich tiéu hoa, ting cuong
sitc khoe nhung néu udng nhiéu va thuong xuyén cé thé
ngudi udng s& bi nhiém ddc rugu man tinh anh hudng dén
hé than kinh va hé tiéu hoa. Mot s loai rugu cit nhu: rugu
Men 14, ruou Nép Moi, ruou Lua Mdéi (Ha Noi), rugu Lang
Van, rugu Nang Huong (Binh Tay), ruou Hoang Dé (Thanh
Ba), rugu Bau Da (Binh Dinh), reou Go Pen (Long An), ruou
Vodka cua Nga, rugu Cognac cua Phap, ruogu Whisky cua
M7... (Nguyén Vin Ting, 2017).

- Ruou pha ché: 1a loai ruou sau khi chung cat nguoi ta

bd sung mot s6 huong li€u vao dé tang mui vi, tao cam giac de

35



udng. Ruou trang hodc con thuc pham yéu cau phai dam bao
tinh khiét, khong chira cac chit doc hai, dam bao vé sinh an
toan thuc pham. Phu gia ding dé pha ché gom:
+ Chat tao vi: duong kinh trang, cac vi thudc. ..
+ Chat mau: ty nhién hoic téng hop.
+ Chat taing mui va thanh phan dinh dudng.
Ruou pha ché déng chai xong phai dé vai ba thang cho
6n dinh huong vi. B9 cdn cla rugu thuong ¢ muc 20 - 25%V/v.
Mot s loai nhu: rugu Sam, Ruou cam, Chanh, Mo, Café,
Liqueur, Cocktail.
Ruou gao 1a mét loai thirc uéng c6 cOn rat phé bién &
Viét Nam voi1 thanh phén nguyén li€u chinh 1a gao, nudc va
cac loai banh men. Quy trinh san xuit rwou hau nhu khong
thay ddi trong nhiéu thap nién qua véi cic cong doan chinh nhu:
niu chin nguyén liéu - 1am ngudi - 1én men va chung cit. Ruou
men 14 cing dwoc san xuit theo quy trinh d6 va 14 loai ruou dugc
1én men nhd vao banh men lam tir thanh phan chinh 14 14, &,
ngon, day rimg. Céc loai 1, r& rimg khac nhau s& mang dén h¢ vi
sinh vat trong banh men khac nhau va dua dén mui vi cua san
pham ruou khac nhau.
Ruou vang: vang 1a loai d0 udng c6 con (d6 con nhe
10 - 14%v/v) thu dugc tr qua trinh Ién men dich qua, khong
qua chung cat, ¢6 huong vi dic trung. Thanh phan hoa hoc
cua rugu vang bao gff)m: con, acid, duong, vitamin, acid amin,

cac chit khoang... do d6 vang 1a dd ubng co gia tri dinh
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dudng cao. V& ban chét, vang 1a san pham ciia qua trinh bién
d6i phirc tap cac hop chat hitu co c6 trong dich qua nhu acid
amin, vitamin... thanh ruou va céac hop chét tao huong vi dac
trung trong qué trinh 1én men cta ndm men. Vang theo dung
nghia 13 san phadm duogc san xuit tir qua nho hodc dich ép qua
nho nén “vang nho” ddng nghia v4i vang. Gan diy, ngudi ta
mo rong khai niém vang dé chi tat ca cac loai rugu 1én men tir
dich qua nhu dau, mo, tdo, café, dira... Mdt s6 loai dic biét

nhu ruou Sake, rugu Can, rugu Nép cAm...
2.2. Cong dung cta rugu

Ruou vén 1a mot mén dd udng duge mic dinh 13 "hai
nhiéu hon loi". Vi thé, trong mit nhiéu nguoi, day 1a thir nén
tranh xa dé phong hiém hoa.

Theo céc chuyén gia stic khde, khong chi rugu, céi gi
ding sai cach mot cach qua muc déu khong co loi. Tuy nhién,
Pong y truyén théng quan niém rang rugu trang von 1a thi
"tinh thy" tuyét voi nhat ddi véi sirc khoe boi co thé tmg dung
véo rat nhiéu viéc:

- Chita bénh: déy Iui bénh tuyén tién liét: két qua nghién
ctru clia cac nha khoa hoc Nhat Ban cho thay théi quen udng
ruou ¢ mdt lugng nhét dinh trong subt cudc doi da giap dan
6ng Nhat Ban day Iui ty 16 mac bénh ung thu tuyén tién liét
xubng muec thip nhat.

Phong chdng lodng xwong: mot chut ruou mdi ngay vira

da va déu dan sé giup tang luong canxi trong mau.
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Trong ruou vang co chita chat lam giam cholesterol
mau, thic day qua trinh trao doi chit, 1am mém huyét quan,
tang cuong churc nang tim mach.

Khi bi chan thuong ma trong tay khong co6 mét thir thude
giam dau nao thi nguoi ta c6 thé dung ' cdc con pha lodng dé
giam dau.

C6 thé ha sdt cho tré dang bu va nhitng bénh nhan bi non
mira bang cach xoa con vao phan lung va 16ng nguc. Con
nhanh chong bay hoi va 1am giam nhiét da va co thé.

-Tré hoa lan da: trong rugu cé chat chéng oxy hoa
flavonoid, giup té bao da trang hong, thuc diy tuan hoan mau
va trao d6i chét, khoe va nhanh tai sinh.

- Khtr trung, xoa bop:

Ruou c6 nhiéu loai khac nhau, trong y hoc nguoi ta st
dung rugu etylic 96 hay 70 d¢, hay con goi 1a con (con sinh
hoc) dé khir trung. Con bit kin 15 chan 16ng & da va khong cho
vi trung xam nhap tir bén ngoai vao.

Ruou c6 thé duge dung nhu mot loai tinh dau, xoa bop vao
chan tay hoac trén toan bg co thé, ¢o tac dung luu thong mau t6t,
loai b vi khuan, diéu tri mot s6 bénh.

- Piéu tri bong gan.

- Khic phuc com séng: néu niu com bi séng, cach khic
phuc nhanh nhét 1a d6 mot chit rugu vao trén bé mat ndi com
va dun lai thém mdt chut.

- Khir mui gidm, mui tanh ciia ca.
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-Lam mém banh mi: banh mi cii bi cung lai, néu can
dung ngay thi ban nén phun mot it rugu, sau d6 nuéng banh
mi 18n 6 thé gitp mém lai nhu banh méi lam.

- Bao quan tuoi thyc pham: cac loai thuc pham twoi nhu
cli qua c6 thé nhing qua coén hodc rugu cao do dé bao quan
duoc lau.

- Ra dong thyc pham nhanh: trude khi dé dong lanh thuc
pham, ric it giot ruou vao thuc pham rdi cho vao cap dong.
Thuc pham sau khi 4y ra ding sé& tan gia nhanh hon va khong
bi chay nudc hay c6 mui la.

- Khtr mui cho tu lanh, ting mui thom.

- Khtr mui hoi gidy, hoi chan.

- Khtr ddc quan 4o.

- Phong chéng sau mot cho cac loai hat (dd).

2.3. Mot s6 san pham ruwou
2.3.1. Ruwou Sake

Sake 14 rugu nhe truyén thdng duoc niu tir gao va qua
nhiéu cong doan 1én men ma nguoi Nhat goi 1a Nihonshu,
hoac Luat Thué Ruou ctia Nhat Ban goi 1a Seishu. Pay 1a mot
loai thic udng cb truyén duoc s dung rong rai & Nhat Ban,
n6 la madt loai vang gao chua tur 10 dén 20% ruou.

Nhiing vi sinh vat cha yéu tham gia trong qué trinh 1én
men sake, cac nha khoa hoc Nhat goi no 1a nam moc koji va
nam men sake. Sy dudng hoa trong qua trinh san xuat sake
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dugc tién hanh nho ndm méc Aspergillus oryzae, canh truong
nam mdc nay trén gao hodc dau goi 13 koji. NAm men sake
dugc phéat trién chu yéu trong qua trinh san xudt moto.
Nguyén lidu dé san xuét ruou Sake 1 gao va nude.

2.3.2. Ruwou Sochu

Sochu 14 thuong hiéu qudc gia vé rugu truyén thong cua
Han Quéc. Nguyén liéu dé san xuat ruou Sochu 1 gao, khoai
ngot, bot my, bot bép va ké.
2.3.3. Rwou Whisky

Whisky: loai rwou phd bién ¢ chau Au va Bic My san
xuét chi yéu tir Scotland, Canada, Ireland va My.

Whisky san xudt tir bat ky ngii céc nhung ngd, lia mi,
lua mach den va lia mach 1a nhitng loai thuong dung.

2.3.4. Ruwou Nép than

San phém rugu cia Viét Nam duoc san xuét béng
phuong phép thi cong tir nguyén liéu 1a nép than. Ruou Nép
than khong qua chung cat, diém dic biét 1a san pham cudi
gdm dich 1én men 13n ba 1én men dugc 1am nhuyén

Thanh phan cia rugu ngoai mot luong duong va ruou
nhit dinh con c6 mot sd chat khéng co & ruou chung ct nhu
vitamin (vitamin B1, B2, B12), amino acid (asparagine, lysine,
acid glutamic). C6 gia tri dinh dudng, giup tiéu hoa tot.

2.3.5. Rwou Cdn
Ruou Cén 1a thirc udng doc ddo mang dam ban sic cua
ngudi dan toc mién ndi. Lén men theo phuong phép co truyén
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khong qua chung cét, khong qua hdm con va khong st dung
ba rugu, chi sir dung dich 1én men. Ruou ¢ mui thom diu dac
trung, vi ngot, khong cay, khong déng.

Trong san xuit ruou can, nguodi ta dung vi sinh tu nhién
tor banh men 14. Nguyén li¢u Iam banh men: Gao va céc loai cay
14 dic trung & mdi dan toc nhu cay Pong va cdy Me ka zit (dan
toc K’Ho) hay cay “Bo hinh ho", "Khi mic cai", ci Riéng, la
Trau khong, qua Ot (dan tdc Théi); vo, 14 cAy Blakda (dan toc
Banna)... Céc loai 14 cdy nay c6 tinh khang khuan, chira tinh
dau tao huong vi cho ruou.

Nguyén liéu ndu rugu gdm: gao, bip méi gid, niu vira
chin, dé ngudi va tron thém véi tru (Thai Luong va cs., 2003).
2.3.6. Ruwou Ngb

Ruou Ngb 1a moét loai dd uéng, dac san cua vung cao
nhu: Cao Bang, Tuyén Quang. Nguyén liéu dé nau ruou gdm
c6 ngo hat (ng6 té) sau khi dugc thu hai, phoi kho, ngd thuong
dugc ba con bao quan bang cach dé trén gac nha. Men dé niu
ruou thudng ding men Hong My.

2.4. Co s6 Iy thuyét qua trinh 1én men rugu

Phuong trinh tong quat ctia qua trinh 1én men ruou c6
thé viét nhu sau:

CeH1,0s —> 2C,HsOH + 2CO, + 113,4kJ

Céc phan tng ctia qué trinh 1én men ruou rat phirc tap,
nd phai trai qua 10 phuong trinh phan tng khac nhau véi sy
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tham gia ctia nhiéu hé enzyme xuc tac, két qua cho ra ruou
etylic, CO, va mét sé san pham khac (BUi Ai, 2005).

Nam men 13 co thé hiéu khi, ching ho hip nhu co thé
béc cao, khi trong mdi truong hét oxy phan tir (oxy khong khi
hoa tan trong méi trudng 1én men), ching méi tién hanh 1én
men, ttrc 13 chuyén sang ho hap ky khi.

Trong diéu kién 1én men ruou, cac dudng don nhu glucose,
fructose sé dugc phan giai theo con duong EMP va chu trinh
tricacboxylic acid (ATC) luc dau duoc thyuc hién, tiép theo 1a
chudi ho h'éip hoat dong, ndm men thu nhiéu nang luong, sinh
khéi dich 1én men ting. Méi truong sé& dan chuyén sang 1én
men, sau d6 san pham s& hinh thanh ethanol, CO, sinh khdi,
céc acid hiru co va san phadm phu nhu glyserin.

Qua trinh 1én men ruou c6 5 qua trinh chu yéu:

- Bién d6i glucose thanh fructose-1,6-phosphate.

-Bién d6i fructose-1,6-phosphate thanh 3-phospho
glyceraldehyde va phosphodioxy-acetone.

-Bién ddi phosphodioxy-acetone thanh 2-phospho
glycerate ri thanh pyruvic acid.

- Hinh thanh pyruvic acid bi loai 1 phan tir CO, dé thanh
acetaldehyde ethanol do acetaldehyde 1iy hydro tir NADH.

2.4.1. Anh hwéng cia nhiét dp
- Pbi voi sinh truong cua da s6 nAm men nhiét do tdi

thich vao khoéang 28 - 32°C.
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- Lén men ruou thich (g ¢ nhiét d6 28 - 30°C. Khoang
50°C va dudi 0°C thi sy 1én men bi dinh chi. Trong thyc té,
tiy theo nhu cdu ma nguoi ta tién hanh 1én men ¢ khoang
nhiét d6 4 - 28°C. Lén men ruou vang hay bia thi c6 thé tién
hanh 1én men & khoang nhiét d6 5 - 10°C (Lé Xuan Phuong, 2001).

- Nhiét d6 1én men cao & khoang 30 - 35°C bat dau tich
tu rugu etylic cang sém, tdc d0 1én men nhanh va két thuc
som, nhung khéng 1én men dugc hét duong. Didu nay co thé
nguy hiém vi dudng sét s& bi 1én men boi vi khuan lactic dé
tao thanh lactic acid, 1am chua dich 1én men, anh hudéng dén
mui vi san phflm, ké ca ruou tréng, bia va ruou vang. Lén men
& nhiét d6 cao ciing lam cho céac vi khuan tap nhiém phat trién
nhanh 1am bién ddi xdu vé chét lugng san pham.

2.4.2. Anh hwong ciia pH méi truong

- pH cua mdi truong 1én men hay moi truong vi sinh vat
noi chung v6i mdi chung hay mdi nhom vi sinh vat déu co
khoang pH tdi thich cho sy sinh truéng va phat trién.

- Vi men ruou va men bia thudc giéng Saccharomyces,
pH ban dau thich hop cho 1én men 1a khoang 5,5, trong qua
trinh 1én men pH giam xudng 4,4 - 4,5 r6i lai ting dan lén.
Nguyén nhan giam pH 1a do sy tao thanh CO, va cac acid hiru
co trong qua trinh 1én men.

- V61 men rugu vang co thé 1én men & pH la: 2,8 - 3,8,
so v&i men ruou thi men rugu vang chiu dugc do acid cao

hon. Nang cao d¢ acid cua méi truong s€ lam cho nam men
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thay doi hinh dang: té bao nho hon véi dang hinh tron nhiéu
hon, trong té bao chét tich tu cac chat béo (Huynh Xuan
Phong va cs., 2017).

2.4.3. Anh hwong cia néng dg dich duong

- Puong 13 ngudn cacbon déng vai trd quan trong nhat
trong viéc tao thanh rugu (Pinh Thi Kim Nhung, 2007). Nong
d6 dich dudng qua cao s& din dén lam tang ap suat va lam mat
can bang trang thai sinh 1y ctia ndm men. Két qua 1a rugu
nhiéu s& trc ché khong nhitng céc tap khudn ma ca ndm men.
Mit khac dudng nhidu s& din dén ton that hodc phai kéo dai
thot gian 1€n men.

- Néu ndng d6 dich dudng thap s& khong kinh té vi s&
lam giam nang suét thiét bi 1én men, mat khac s& tén hoi khi
chung cit va tang ton that rugu trong bi rugu va nude thai.

- Binh thuong nguoi ta khdng ché nong do chat kho cua
dich dudng tir 16 - 18% tiy theo mirc d6 thuan khiét, twong
duong 13 - 15% duong, dé sau khi 1én men s& nhan dugc ndng
do rugu trong giém chin 14 8,5 dén 9,5%v/v.

2.4.4. Anh hwong cia oxy hoa tan - dé hiéu khi

- Qua trinh 1én men rugu thuong duogc thyc hi¢n trong
diéu kién ky khi nhung khi nAm men méi dugc nhan gidng thi
nhat thiét phai c6 mot lugng oxy nao d6 dé nAm men sir dung.
Trong thyuc té san xuit ddy 1a thoi diém duy nhét trong qua
trinh 1én men rugu oxy c6 ich cho ndm men (L& Xuén
Phuong, 2001).
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- Thoi gian diu ndm men sinh trudng manh nho co
luong oxy ctia khong khi hoa tan vao dich 1én men. Néu lugng
men gidng tiép vao it (con xa méi téi luong can dé cho 1én
men) nguoi ta phai thoi khi sach dé cho nAim men gidng sinh
truong, ting sinh khdi dén khi dat du lwong cho 1én men
(Luong Dirc Pham, 2009).

- Oxy hoa tan vao moi truong long & dang bot khi nho lam
kich thich sinh san ctia nAm men va tao diéu kién cho t& bao nim
men hd hap. Trong 1én men c6 khudy tron va thdi khi lam cho
bot khi cang phdn tan nho va déu hon. Do d6, t& bao ndm men
cang duoc tiép xtac véi chat dinh dudng va oxy tot hon (Lwong
Puc Pham, 2009; 2010).

2.4.5. Anh hwéng ciia C4C NguUén nito' t6i qUA trinh 18n men

- Trong cac ngudn nito gdm c6 2 ngudn nito v co va
hiru co. Tdc do sinh trudng cia nAm men khong chi phu thudce
vao cac yéu to nhu ham luong duong, nhiét do, thoi gian ma
con bi anh huong rat nhiéu tir ngudn nito vo co va ngudn nito
httu co (Pinh Thi Kim Nhung, 2007).

- Nam men sir dung nito dé tong hop té bao moi va cac
enzyme protease trong qud trinh sinh truong va sinh san.
Trong qua trinh 1én men, viéc cung cip dii luong nito ma ndm
men c6 thé dong hoa duoc 1a rat can thiét. N6 anh hudng t6i
tdc d6 chuyén hoa dudng thanh ruou va kha niang chiu con cia
nam men. Néu khong dii ngudn nito trong dich 1én men, c¢6 thé
dan t6i sinh truong ciia ndm men cham, kéo dai thoi gian 1én

men hodc 1én men khong triét dé, gidm nang suat. Thém vao
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d6, s6 luong cac san pham chuyén hoa c6 thé lam giam chat
luong do acid amin va cac peptide tao thanh H,S, céac este
khong binh thudng va thay ddi su tao thanh diacetyl.

- Trong cong nghiép san xuat d6 udng co con, co thé
khic phuc su thiéu hut nito trong méi trudng 1én men bang
cach thay ddi cac diéu kién 1én men, thém enzyme protease dé
ting qua trinh thuy phan protein trong nguyén liéu hodc bd
sung mot luong 16n nito dé ndm men sir dung (Nguyén Duc
Luong, 2000; Nguyén Dinh Thudng va cs., 2000; Erin va cs., 1991).

2.5. Tinh hinh tiéu thu rwou trén thé gii va trong nwéc
2.5.1. Tinh hinh tiéu thu rueu trén thé gidi

Kha nang ti€u thu ruou duogc thé hién béng murc tiéu thu
ruou trén dau ngudi (APC), bao gdbm 2 phan 1a tiéu thu ruou
dugc ghi nhan va khong duoc ghi nhan. Theo dir liéu gan day
nhit cia WHO, tong s6 APC trong déan s thé giGi tir 15 tudi
trd 1én udng trung binh khoang 6,4 lit rugu nguyén chit mdi
nam va duge chuyén thanh 13,9 g rugu nguyén chit mdi ngay.

O chau Au, ty 1¢ nguoi uéng ruou hién tai la 59,9%, &
chau Phi c6 khoang 32,2% ngudi uéng ruou hién tai. Trén
toan thé gidi, nguoi tiéu dung ruou udng khoang 32,8 g ruou
nguyén chat mdi ngay (twong dwong véi 15,1 lit regu nguyén
chat hang nam) riéng ¢ khu vuc chau Phi 1a 40 g/ngay, khu
vuc Pong Nam A 13 26,3 g/ngay.

Mot phén tu (25,5%) cua tat ca cac loai ruou duoc tiéu
thu trén toan thé gidi ¢ dang ruou khéng duoc ghi nhan. O
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mot sb quéc gia, dac biét 1a & khu vuc Pong Nam A va khu
vuc Pong DPia Trung Hai, muc ti€u thu rugu khong duoc ghi
nhéan chiém khoang 50% téng lugng tiéu thu ruou (45,4% &
khu vuc Pong Nam A, 70,5% ¢ khu vuc Pong Dia Trung
Hai). O cac nudc ¢ thu nhap trung binh va thu nhap thap nhu
& khu vuc Pong Nam A, cac loai rugu manh dugc lam tai nha
chiém ty 1& cao trong tong s6 ruou duoc tiéu thu.

T nam 2000, ty 1& ngudi uéng ruou trén thé gidi da
giam gﬁn 5% tir 47,6% Xuéng 43,0%. O khu vuc chau Au, khu
vuc chau M¥ (hai khu vyc c6 muc tiéu thu binh quan dau
ngudi cao nhét), khu vuc chau Phi va khu vuc Pong Dia
Trung Hai, ty 16 ngudi udng ruou cd xu hudng giam. Tuy
nhién, & khu vuc Tay Thai Binh Duong tang tr 51,5% (nam
2000) dén 53,8% (nam 2016) va van kha 6n dinh ¢ khu vuc
Pong Nam A (nim 2000 ty 1& nguoi udng ruou khoang 33,2%
va dén nam 2016 1a 33,1%) (WHO, 2018).

Giai doan 2000 - 2005, téng mure tiéu thu ruou trén dau
ngudi twong ddi on dinh (ndm 2000 muc tiéu thy 1a 5,7 lit
ethanol nguyén chat, nam 2005 1a 5,5 lit). Tir nim 2005 —
2010, tong muc tiéu thy c¢6 xu hudng ting tir 5,5 lit ndm 2005
[én 6,4 lit ndm 2010 va van & muc 6,4 lit vao nim 2016.

O khu vuc chau Phi, khu vuc chau My va khu vuc Dong
Dia Trung Hai, mirc tiéu thu ruou van kha 6n dinh, & khu vuc
chau Au, muc tiéu thy ruou di giam tir 12,3 lit nam 2005
xudng con 9,8 lit vao nam 2016.

Mot s6 qudc gia tiéu thu ruou cao trén thé gidi nhu:
Belarus (17,5 lit/nam), Cong hoa Moldova (16,8 lit/nam),

47



Litva (15,4 lit/nam), Lién bang Nga (15,1 lit/nam), Rumani
(14,4 lit/nam).

Tiéu thu rugu trén dau ngudi ting & khu vuc Tay Thai
Binh Duong va Pong Nam A. Cac khu vuc niy bao gom céc
quéc gia dong dan cua Trung Qubc va An Do (Trung Qudc:
4.1 lit, 7,1 1it va 7,2 lit vao nam 2005, 2010 va 2016; An Dd:
2,4 lit, 4,3 lit va 5,7 lit vao nam 2005, 2010 va nam 2016)
(WHO, 2018).

Danh sach 10 qudc gia uéng nhiéu rugu nhét, theo s6
liéu so bd cua OIV nam 2022. M¥: tang 2,8% so vdi nam
2021; Phap: tang 1,5%; Y: giam 5%; Puc: giam 2,5%; Anh:
giam 2,2%; Nga: tang 3,3%; Tay Ban Nha: giam 0,1%; Trung
Quéc: giam 16%; Argentina: giam 1,3%; B6 Pao Nha: ting
14,3% (theo s6 liéu so bo cua OIV nam 2022).

2.5.2. Tinh hinh tiéu thu rugu trong nuéc

Theo Hiép hoi May méc Ché bién Thyc pham va Pong
go6i cong bd sb liéu thi trudng dd ubng toan ciu cho biét:
doanh s6 ban hang toan cau cua do udng c6 con cua khu vuc
chdu A - Thai Binh Duong dat 89.984 tridu lit nim 2016.
Trong d6, ding dau danh sach tiéu thu d6 udng co con trén thé
giéi 1a Trung Qudc véi 59.022 trigu lit.

Tai Viét Nam, nim 2016 di ban duoc 3.918 triéu lit d6
uéng ¢ ¢con, bao gém 3.822 tri€u lit bia va 41 tri€u lit ruou -
xép thir 16 trén thé gidi vé muc do tiéu thu dd udng cd con
trén thé gioi.
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Chuong 3

TINH HINH SAN XUAT, TIEU THU RUQU
TRUYEN THONG TAI BA HUYEN MIEN NUI
KHU VUC BINH TRI THIEN

3.1. Tinh hinh san xuét rweu truyén théng tai ba huyén
mién ndi khu vac Binh Tri Thién

Nhin chung, san phim ruou tring chung cit déu duoc
san xuét va tiéu thu phé bién trén dia ban huyén mién nai khu
vuc Binh Tri Thién. Bén canh do, san phém dac trung cua
vung nai Quang Binh va Thira Thién Hué 13 rugu doac, d6i
voi1 Quang Tri 1a rugu men 14 Ba Nang. Thuc trang san Xuét
va kinh doanh ruou truyén thong trén dia ban huyén A Ludi
(Thira Thién Hué), huyén Pakrong (Quang Tri), huyén Minh
Hoa (Quang Binh) di dugc diéu tra ngiu nhién nhimg ho trén
dia ban khao sat, huyén A Ludi (Thira Thién Hué) 58 ho,
huyén Dakrong (Quang Tri) 50 h, huyén Minh Hoa (Quéang
Binh) 54 ho. Két qua thé hién ¢ bang 3.1.

Bing 3.1. San lwong rwou qua diéu tra tai ba huyén mién niii

cua khu viee Binh Tri Thién

San lwgng | San lwgng | San luong
Pia phuwong ruegu gao | rwou doac ruou
(lit'thang) | (lit/thang) | menla
A Lu6i (Thira Thién Hué) 14.349 7.505 -
Dakrong (Quang Tri) 5.109 6.593
Minh Hoa (Quang Binh) 8.360 6.310 -
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Trén dia ban ba huy¢n déu co hoat dong san XUt rugu &
quy md ho gia dinh va co s san xuit. Trong 58 ho dugc didu
tra lién quan dén san xuét ruou tai dia ban huyén A Ludi
(Thira Thién Hué) c6 41 ho san xuét ruou tréng chung cat, 17
hd con lai lam rugu doac. Tuong ty ¢ tinh Quang Binh, huyén
Minh Hoéa c¢6 31 ho san xuét rugu tring chung cit va 23 ho
lam rugu doac. Trong khi do, trén dia ban huyén DPakrong
(Quang Tri), da sd cac hd lam rugu tring chung cat (20 ho) va
30 ho lam ruou men 1a.

3.1.1. Tinh hinh sdn xudt ruwou dodc

Rugu doac ¢ Quang Binh va Thwa Thién Hué duoc
ngudi dan khu viec mién ndi 1am theo phwong thic truyén
théng. Khac voi ruou gao, ruou doac la rugu dugc léy truc
tiép trén cdy mang vé udng, khong can qua ché bién. Pay 1a
thirc ubng truyén théng co tir ngan xua cia dan toc Ta Oi sdng
trén ddy Trudng Son. Rugu doac duoc 13y tir than cdy doac va
cdy dung dinh, rdi ngdm véi vo cay chudn dé 1én men thanh
ruou. Cay doac hay con goi la cay Ta Vat, cay dung dinh hay
con goi 1a cdy Tr’din ¢6 nhiéu ¢ khu vuc am uét, thudng moc
hai bén sudi trong ring. Thong thudng, mdi cdy doac, cdy
dung dinh moc trong ring phai tir 5 - 7 nam tudi méi bt dau
khai thac ruou. Cac cong doan 13y ruou ciing don gian. Dé lay
duge nudc cdy trude hét ngudi dan phai 1am thang béc 1én, tai
noi than ciy giap voi canh s& duc 16, khoét sau vao. Khi dén
chd than mém, c6 mau tring thi && éng nira dan ra can nhwa
hodc chai, trong chai di ¢6 sin vo chudn phoi kho. Vi tri thich
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hop dé lay nuéc cdy duoc tinh tir ngon xudng, trir lai bon
cubng 14 gia. Néu nhiing cdy doac da co trai thi cit & cubng
budng rdi himg nudce. Mdi budi chidu ngudi dan vao rimg iy
ruou do6 sang can nhya mang theo va dung rua khoét mot 10
nho vao than cay, gitp nude ra nhiéu. Mdi cdy co thé 1y ruou
lién tuc trong vong 1 - 2 thang, néu cdy co budng qua cé thé
lay trong vong 3 thang, khoang 80 - 100 lit, m&i hét ruou. Sau
d6 cho cdy nghi ngoi 2 - 3 thang méi khai thac tiép. Ruou
doac chi tap trung khai thac tir thang 11 dén thang 4 hang nim
1a cha yéu. Lam nghé ruou doac phai di lién tuc, cang di sau
vao rimg, gip ciy doac to cang liy dugc nhidu ruou. Gia mot
lit reou doac hién nay, khoang 16.000 dong. Dbi véi ba con,
sO tién thu nhap tir nghé lam ruou doac ciing it nhidu lam thay
ddi cudc séng cuia ho. Ngoai khai thac tir cac cdy tu nhién,
hién nay, nguoi dan di mang hat gidng cua hai loai cdy nay tir
rimg vé trong trong vuon nha dé 1ay rugu cho thuén tién. Tuy
nhién, dién tich rat han ché, khong nhiéu ho tr@)ng ma chu yéu
vao rimg dé 1iy. Bén canh dé, vo cdy chudn van chua trong tai
vuon, nguoi din phéi vao rimg sau ldy mang vé phoi kho, dé
trén gian bép dung dan.

Dbi voi dong bao dan toc Ta Oi sinh séng ¢ khu vuc
huyén A Ludi, rugu doac khong chi 1a mot loai do uéng don
thuan. D6 con 1a mot nét vin héa mang dam ban sic ving
mién noi ddy. Trong cac dip 1& hoi, cudi hoi, mimg lia méi...
ctia ngudi dan Ta Oi khong thé thiéu huong vi loai ruou nay.
Ngoai viéc gin giir, hién nay ngudi dan Ta Oi ciing tim huyét
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va mong mudn phat trién nghé rugu dodc truyén thong. Viéc
lam nay khong chi giup bao ton dugc mdt dac san hiém cé cua

nguoi Ta Oi ma con gin gilr duge mot nét dep van hoa doc dao.

ALY YT T ¥ N a7

Hinh 3.1. (a) Cay dung dinh (Caryota urens L.)
(b) Céy doac (Arenga pinnata)
Mot sb chi tiéu chét lugng rugu doac trén dia ban khao
sat. Két qua thé hién & bang 3.2 va 3.3.

Bdng 3.2. Bang mo ta cam quan ruou dodc

Chi tiéu Ruou tir ciy doac Rugu tir cdy dung dinh
Mau séic Maiu tring nga vang Mau tring duc
Mui Mui dac trung Men ndng thom diu nhe
Vi Ngot ngot, ¢6 chut déng chat thanh thanh noi dau ludi
Trang thai Dang 16ng, c6 van duc, c6 cin
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Ruou doac 1am tir cay dodc va cay dung dinh déu cd vi
ngot nhe, déng chat thanh thanh & dau ludi. V& mat cam quan,
ruou doac thuc té can nang cao chat luong, loai bo can va lam
trong san pham.

Bang 3.3. Két qud phdn tich ham heong ethanol, methanol va aldehyde

Ruou tir | Ruou tir cay

Tén chi tiéu
cdy doac | dung dinh

Ham lugng ethanol ¢ 20°C, tinh theo % (v/v) | 29,20 27,40

Ham luong methanol, mg/L ethanol 100° 4,40 10,90

Ham lugng aldehyde tinh theo axetaldehyde,

mg/L ethanol 100° 292,80 143,50

San pham tir hai loai cdy déu c6 ham luong ethanol nho
hon 30%,(v/v). Him lugng methanol nam trong muc cho phép
theo tiéu chuan (TCVN 7045:2013). Ham luong aldehyde cua
ruou tir nude ciy doac va cdy methanol dung dinh 1an luot 12
292,8 mg/L va 143,5 mg/L, day l1a nguyén nhan giy ra dau
dau sau khi sir dung san pham rugu doac. Pé tranh gy séc,
dau dau khi st dung dong san pham nay, can tién hanh nghién
ctru loai bo aldehyde trong san pham (c6 thé dé tang trir san
pham sau khi 1én men trong mét thoi gian, sir dung may khir
aldehyde...).

3.1.2. Tinh hinh s@n xudt rueu gao

Céc ho gia dinh tham gia san Xuat rugu gao tai dia ban
cac huyén trén dia ban ba tinh nhin chung nguyén li¢u gao
dung dé néu ruou gao dugc mua tai cac dai 1y trén dia phuong
hodc do nguoi dan ty tréng. Banh men ciing dugc mua tai cac
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cua hang trén dia phuong. Nudc giéng tai nha hodc nudc do
nha may nudc cung cap. Quy trinh sdn xuat rugu gao dugce thé
hién & so do 3.1.

Y
Z
Qo>
c

A

\ 4

bé ngudi

'

Banh men Tron men

|

U men

!

Chung cét

Ruou gao

So' do 3.1. Quy trinh san xudt riwou gao
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- Lam sach: gao do chinh nguo1 dan trong tai dia phuong
hodc mua tai cac cua hang trén dia ban huyén. Gao s€ dugc vo
vo1 nude sach tir 2 - 3 lan.

- Ndu chin: luong nudc duge cho vao com phai dugc
tinh todn lam sao cho khi com chin khong qu4 nhdo ciing
khong qua séng. Ty 1& gao:nuéc khoang 1:1 theo thé tich.
Thiét bj duoc st dung thuong 13 ndi nau thong thudng.

- Dé nguéi: gao sau khi nau chin duoc vét ra dé ngudi.
Thuong nguodi dan trai moéng com trén ludi cd khay phia
dudi. Véi 1 ndi 30 lon thi phoi 30 phut véi dién tich 2 m?,

- Trén men: banh men trudc khi phdi tron phai nghién
min. Com duogc cho vao khay, mam va ric déu banh men 1én
com. Dung tay hodc diia tron déu dé dam bao banh men phan
bd déu trong com. Qua diéu tra cho thiy, cac ho déu sir dung
men c6 ngudn gdc, xudt xir rd rang. Cac men duoc s dung
nhiéu 12 men Phiic Hung hay 1a men Nang Huong.

- U men: sau khi tron men, com duge dua vao trong cac
x0 (thung) nhya 16n cé nép dé tién hanh 1én men. U khoang
8-10 ngay thi c6 thé chung cat rugu. Nhiét d6 u ruou khoang
25 - 35°C. Do mdi ho ¢6 kinh nghiém va cach san xuét khac
nhau nén thoi gian & men cua mdi ho gia dinh 1a khong giéng
nhau. C6 hg s€ 1én men tu 8 - 10 ngay, nhung cting c6 ho s€
Ién men 10 - 12 ngay moi bat dau chung cat.

- Chung cat: thiét bi chung cit don gian duoc sir dung.
Thoi gian chung cét tir 2-3 gio. Pa phan cac hd va co sd san
xudt s& bo sung thém nudc vao ndi chung cat, sau d6 khuay k¥
va tiép tuc chung cit s& thu duoc cac nudc hai, ba. Nhing
nudc rugu ndy s& duoc dem tron 1an véi nudc rugu dau, khi
do s€ thu duoc loai rugu co né)ng dd vira phai (thanh phém).
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Ruou thanh pham sau khi chung cat duoc nguoi dan sir dung
con ké do do ruogu dé kiém tra néng dd con. V& co ban thi
cong thirc ndu rugu gao thu cong tai dia ban khao sat 13 tuong
ddng nhau, nhung nguyén liéu gao va banh men sir dung co
thé khac nhau, diéu d6 tao nén huong vi khac nhau gitra cac
loai rugu gao truyén thong.

3.1.3. Tinh hinh s@n xudt ruweu men 14

Ba tinh Quang Binh, Quang Tri va Thtra Thién Hué chi
c6 duy nhét huyén Pakrong, tinh Quang Tri c6 san xuit rugu
men 4. Pia ban huyén Pakrong c6 30 ho san xuét reou men 14
trong d6 c¢6 10 ho tham gia san xuét lién két voi doanh nghiép
dé dua san pham ruou men 14 tiéu thy trén thi truong. Trong
10 ho tham gia thi c6 5 ho 1a thanh vién thuong truc, con 5 ho
la thanh vién khong thuong tryc. Ngoai rugu men 1a nguoi
dan con lam ruou tor men Trung Québc, do rugu men 14 chi u
dugc vao nhitng thang c6 nhiét do cao, néu lam vao nhiing thang
c¢6 nhiét do thap thi luong ruou thu duoc thap dan téi thua 10.
Thoi gian san xuat nhidu nhat tir thang 3 dén thang 9 trong nim
vi trong thoi gian nay nhiét do thich hop cho viéc u men. Nguoi
dan thuong 1am ra va luu lai dé ding vao cac dip 18, tét. Ddi voi
ruou dé lai thoi gian dai s€ c6 huong vi thom ngon hon rugu vira
sén xuét ra.

Banh men dugc ché bién theo phwong phap thi cong.
Nguyén lidu 1a gao nép va cac loai cay, 14, ré, day trong rimng.
C6 thé dung t6i 30 loai cdy, ré, day, thuong dung 9 loai. Khi
phéi tron cac loai cdy, r& ddy nay thi st dung véi ty 1¢ bang
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nhau. Vai tro ciia cac loai cdy, 14, ré, qua, day la dé chong tap
khudn, tao cho rugu mui dic trung dong thoi cung cap dinh
dudng. 9 loai cay, ré, day thuong st dung lam banh men & dia
phuong gém: cdy Tan tiéu, cay Pau cau dau, cay Ka ludi, Ngon
td mai, Day 6 moi, Ot Trai, cdy Thudc 14 (st dung 14), cdy La
nghéng, cay Pliém can yang.

Quy trinh lam banh men la cua nguwoi din

Cay, reé, ngon,

day Gao nép
+ )
Lam sach Ngam
v v
DPam nhuyén De rdo
Tron Xay
v
Pinh hinh
Hong kho

So' dé 3.2. San xudt banh men 1d ciia nguoi dén
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Céc loai cay, 13, day rung sau khi duoc thu hai vé s&
duoc lam sach sau d6 tién hanh dam nhuyén dé chuén bi cho
cong doan phdi tron. Gao nép dung 1am banh men ngam 2 dém
va vot ra dua di 1am rédo. Sau khi khi 1am rdo tién hanh gia
nho, gao s€ khong bi von cuc. Gao sau khi gia dugc tron déu
véi bot clia cac loai 1€, ngon, cdy rung theo ty 18 3:1, ty 1¢ giita
cac loai cay, ré, 14, day rimg 1a nhu nhau. Khi d3 tron déu tién
hanh dinh hinh dang vién c6 duong kinh khoang 3 - 3,5cm.
Sau khi dinh hinh banh men dugc xép vao khay da 10t trdu va
dua di hong kho. Sau 3 ngay thi tién hanh xau lai thanh mot
chudi bang lat tre, mdi chudi 5 banh men. Sau dé, bao quan
banh men bang cach treo gian bép. Sau khoang 1 thang banh
men c¢6 thé dua di ndu ruou.

Quy trinh sin xudt rwou men ld ciia ngwoi din

Gao nép duoc tréng tai dia phuong hodc mua ¢ cac dai
Iy trén dia ban huy¢n. Banh men 14 dugc san xuét tai dia
phuong. Gao dugc vo voi nuée sach 2 - 3 1an. Gao nép sau khi
vo duge cho vao ludi bude lai va cho vao ndi ndu. bay ndi 16t
g0 mong hinh chit thap dé dam bao gao nép khong bi chay.
Sau d6, cho nuéc ngap gao nép va tién hanh dun dén khi gao
nép chin. Dung ndi ndu binh thuong. Ty 1é gao nép:nudc 1a
1:1. Thoi gian nau 1 gio. Gao nép sau khi nau duge vot ra dé
ngdi, trai mong com nép trén ludi ludi va lam réo ty nhién.
Banh men trudc khi phéi tron phai nghién min. Com nép duoc
cho vao khay, mam va ric déu banh men 1én com nép. Ding

tay hodc diia tron déu dé dam bao banh men phan bb déu trong
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com nép. Ty 1¢ tron banh men 13 18 - 20 vién men/60 lon gao
nép. Sau khi tron men, com nép duoc dua vao trong cac x0
(thung) nhya 16n c6 nip dé tién hanh 1én men trong diéu kién
yém khi. U khoang 3 - 5 ngay cho dén khi 4n tay vao thdy bot
nude ndi 18n thi cho nude tinh khiét vao rdi tiép tuc u kin, giai
doan nay ¢ khoang 10 - 15 ngay thi c6 thé chung cat rugu
trong thiét bi chung cat don gian véi thoi gian 2 - 3 gio sé& thu
dugc thanh pham.

Quy trinh san Xuét rugu men gao va rugu men 14 co ban
1a gibng nhau. Nét dic trung cua banh men 14 tao nén sy khac
biét, dac bi€t qua phan tich chi ti€u hoa hoc trong san phém
rugu men la khong c6 chira methanol. Do viéc niu ruou
truyén théng mang tinh “cha truyén con nbi”, cac ho déu niu
ruou theo kinh nghiém nén c6 khong it ho cho ra san pham
ruou chét lugng thap. C6 su sai khac nhiéu vé chat luong gitra
cic mé nau vi phu thudc vao nhiéu yéu td nhu thoi tiét, nhiét
do, kinh nghiém cua nguoi nau ruou, lugng banh men san
xuét theo timg mé ciing khac nhau, hé théng chung cat con tho
s0, san pham rugu dé bi tap nhiém...
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Xu Iy nguyén

v

Nau
v

Lam ngudi

v

Lam toi

¢ Banh men
Lam rao

v

Troén men

!

Lén men

v

Chung cat

Nghién min

So d6 3.3. San xudt riou men ld ciia nguwoi din
3.2. Tinh hinh kinh doanh rwou truyén théng tai ba huyén
mién nGi khu vac Binh Tri Thién
Huyén Dakrong c6 30 ho san xuat ruou men 14 trong do
¢6 10 ho tham gia san xut lién két v6i doanh nghiép dé dua
60



san phrflm rugu men 14 ti€u thy trén thi truong. Trong 10 hd
tham gia thi c6 5 ho la thanh vién thuong truc, con 5 ho 1a
thanh vién khong thuong truc. Dbi voi cac ho khong tham gia
san xuat lién két voi doanh nghiép thi thi trudng tiéu thu cha yéu
12 tai chd. Dan dén viéc luong ruou ban ra khong nhiéu. Boi voi
cac ho tham gia san xuat lién két véi doanh nghiép 1a thanh vién
khong thuong tryc chi cung cip ruou cho doanh nghiép khi
luong ruou 1am ra cua 5 ho kia khong dap tmg du. Dan dén viéc
luong ruou ti€u thu cta 5 ho nay cling khong duoc cao. Gia ban
1 lit rwou nen 14 v6i ndng d6 cdn 45 - 50° 1a 70 nghin dong.

Pdi véi ruou gao, cac hd san xuét mang tinh tu phat,
khong c6 quy mé dinh hudng nén thi truong tiéu thu san phim
chu yéu la ¢ tai dia ban thon, xa, huyén va lan can. Gia ruou
gao ban tai mdi hd va gia ban budn, ban 1é 13 khac nhau, gia
ban I¢ tr 12.000 - 15.000 d/lit, con gia ban buon tur 10.000 -
13.000 d/lit. Nguyén nhan dan dén sy chénh léch gia giira cac
ho gia dinh la chat lugng rugu, céc gia dinh 0 men va san Xudt
ruou véi nong do khac nhau dé dap tmg nhu cau cia nguoi
tiéu dung la khac nhau.

Véi san phém ruou doac da duogc nhiéu nguoi biét dén
v6i “ruou troi” day 1a san pham duoc nhidu nguoi tim kiém va
tin ding tir cic hd san xuat ra san pham, sau d6 chinh nhiing
ngudi chii ho s& 13 nhitng 14i budn dem san pham ctia minh
dén cac xa dé giao cho chii cac cira hang, 1a thanh phan trung
gian, tir d6 rugu qua trung gian sé dén tay nguoi tiéu dung.
Céc ho s& phan phdi san pham tai nha khi c6 cac 1ai buén dén
tan nha thu mua, hodc nhiing ngudi dan trong cung xa, cung
thon dén dé mua 1&. Gia ban ruou dodc co su 6n dinh hon

61



16.000 d/lit. Hién nay, chinh phu c6 chu truong, chinh sach
phat trién du lich néng nghiép, nong thon. Pay 1a co hoi cho
san pham rugu doac truyén théng c6 thé phat trién, nang cao
gia tri thu nhdp cho dia phuong. Dé chuan bi t6t va phat trién
thwong mai hoa, can xdy dung niém tin, quang b4 hinh anh,
két ndi xtc tién thuong mai... Thong qua mot sé dé xuét cy thé:

- Can lap ké hoach san xuit, kinh doanh dé chu dong
trong thi truong.

- Can kiém tra, cong bd chét luong, xay dung thuong
hiéu dé c6 uy tin voi ngudi tidu dung.

- Xay dung kénh phan phdi, ban 1¢, chién lugc phat trién
san pham.

- Gi6i thiéu san pham thong qua marketing, truyén thong,
quang ba, tiép thi,... dé tang thém strc manh thuong hiéu, suc
canh tranh trén thi truong (nhu 1dp website, facebook, tham
gia 1 hoi lang nghé truyén thong...).

- Pang ky thuong hiéu cho san pham lang nghé dé bao
vé quyén loi cho nguoi san xuat.

- T6 chtrc phat trién va xtc tién dua san pham cta cac ho
nong dan ra thi trudng toan qudc.
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Chuwong 4

SAN XUAT BANH MEN CO BO SUNG
NAM MOC VA NAM MEN PHAN LAP
TU BANH MEN LA TRUYEN THONG

4.1. Phwong phap thuc hién

Niam mdéc Mucor circinelloides BN3 va nim men
Saccharomces cerevisiae 1(2) (dugc phan lap tir banh men la
truyén thong tai huyén PakrOng tinh Quang Tri). Cac ching
ndm duoc lya chon cho viéc tao ra banh men méi bao gém
nadm mébc Mucor circinelloides BN3 da duge xac dinh 1a ¢6
hoat tinh amylase cao nhat va ndm men Saccharomyces
cerevisiae 1(2) duoc xac dinh 1a ndm men c6 kha ning 1én
men cao. Ca 02 chung dugc nudi ciy tiang sinh trong moi
truong Hansen 1ong & 28+2°C véi toc do lac 180 vong/phut
trong 48 gio. Té bao dugc thu bang cach loc qua gidy loc
Whatman No.1 trong diéu kién vo trung va hoa tan tro lai
trong moi truong Hansen long di tiét trung. Mat do té bao
dugc do va diéu chinh dén khi lugng té bao dat khoang 3x10’
té bao/mL, twong dwong v&i ODg=1 (Treco va cs., 2008)
trudce khi str dung cho cac cong thure nghién cuu.

Phuong phap tao banh men dugc thuc hién theo nhiing
mo ta cia Yang va cong su nam 2013, khi nghién ctru tao koji
tir nAm men phén 1ap tir banh men nuruk (Han Qudc) (Yang
va cs., 2013), cong bd cua Ng6 Thi Phuong Dung va cong su
(2011) khi san xudt men rugu tir chung S. cerevisiae va

63



amylase tir 1da. Theo d6, 100 g gao nép duoc u véi nude theo
ty 18 1:1 (w/v) & 25°C trong 48 gid va duoc d6 chin & 121°C
trong 15 phat. Com chin duoc hong trén khay dé giam nhiét
d6 xudng khoang 35+2°C va tron déu vé6i dung dich chira ndm
mdc va nAm men.

Dung dich ndm duoc chuén bi béng cach bd sung dich
chtra ndm mdc, nim men vao trong 5 mL dung dich c6 chua
MgSO, (0,05%), (NH4),SO, 0,2%, CaSO, 0,02%, KH,PO,
0,1%, glucose 1%, lactose 1%. Céc cong thirc nghién ctru gom
CT1: banh men la ciia nguodi dan khong bd sung ndm men,
nam moc; CT2: banh men 14 ty 1am khong bod sung nAm men,
nam mdc dd phan 1ap; cac cong thirc c6 bd sung ndm men da
phan 1ap 13 CT3: 1 mL nim mdc + 1,5 mL nidm men; CT4: 1,5 mL
ndm méc + 2 mL nim men; CT5: 2 mL ndm moc + 2,5 mL nidm
men. Banh men theo cac cong thirc trén s€ dugc tao hinh va dua
di 0 & nhiét d6 30 - 31°C trong 24 gio sau d6 sdy kho & 42°C.
Béanh men thanh phém duoc quan sat va danh gia thong qua moé
ta cac ddu hiéu phat trién ctia nAm moc, nAm men dugc mé ta
cam quan va két qua thé hién trong bang 4.1.

Bdng 4.1. Mo ta cam quan banh men

Ty 1& ché pham (ML)

7 7 < 7 Danh gia cAm quan banh men
Nam moc | Nam moc

1 1,5 | Bé&mit banh men kho, cimg, hé soi méc it phat trién.

Bé mit c6 mau tréng, hé sgi phat trién tdt, dep.

15 2 3 . :
’ Banh men phong, c6 d6 xop. C6 mui thom déc trung,

Banh men c6 mau vang nhat, c6 hé soi tr'fmg
2 2,5 phat trién, ¢6 mui thom dac trung, bé mat banh
men phong it.
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Tir két qua danh gia cam quan cho thiy miu banh men
str dung 1,5 mL ché pham ndm mdc két hop 2 mL ché phim
nim men c6 cam quan dep nhét: bé mit c6 mau tréng, hé soi
phat trién tot, banh men phong va xbp, c6 mui thom dic trung.

4.2. Sy thay ddi ciia hoat luc 1&n men cia nAm méc, nam
men den dwong tong va dwong khir trong thai gian 1&n men

Banh men CT1, CT2, CT3, CT4, CT5 duoc phdi tron
véi com theo ty 1€ 8 g banh men cho 1.000 g com, sau do
duoc 1t kho & 30°C trong 4 ngay. Sau khi du thoi gian u, khoi
1 dugc bd sung nude va 1én men trong diéu kién & 25°C trong
9 ngay. Két qua phén tich su thay dbi duong tong, duong khir
thé hién & biéu d6 4.1.
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mmm Duong tdng  —@=Dudng khiv

So dé 4.1. Ham lwong dwong tong, dwong khir sau 9 ngay lén
men long
Ghi ch: - 4, B, C, D: cdc chit cdi khdc nhau thé hién su
sai khac cO Y nghia vé mdt thong ké véi p<0,05.
-a, b, ¢, d,e: cdc chit cdi khdc nhau thé hién sw sai khdc
6 ¥ nghia vé mat thong ké véi p<0,05.

65



Ham luong duong sot duge xem 1a chi tiéu quan trong
va anh huong dén chét luong thanh pham sau khi két thic qua
trinh 18n men. Két qua thé hién & hinh 4.1 cho thiy, cing mot
thoi gian 1én men, cung nhiét do 1én men nhung vai ba loai
banh men bd sung luong nim mdc, nAm men khac nhau thi
ham luong dudong sot lai trong dich 1én men & cac mau 1a khic
nhau. Nhin chung, ham luong duong tong sd va dudong khu
con sot lai ty 18 nghich véi ty 1 bd sung ndm mdc, nAm men
vao tung loai banh men.

Pbi voi mau CT1 (banh men 14 mua tir nguoi dan Quang
Tri), sau 9 ngdy 1én men thi ham luong dudng téng s6 con lai
nhiéu nhat (5,23%) va co sy sai khac co ¥ nghia vé mat thong
ké so voi ham lugng duong ¢ cac loai banh men khac. Khi ta
tang ty 16 nAm méc, nAm men thi lugng duong sot lai cang it,
banh men CT3, CT4, CT5 lugng dudng con sot lai 1an luot 1a
4,11%, 3,59% va 3,77%. Vi mau CT4 thi ham luong duong
tdng con sot lai it nhét (3,59%) nhung khong co su sai khac vé
mat théng ké voi mau banh men CT5 (p<0,05).

Ham luong duong khir & mau CT1 két thiic qua trinh 1én
men dat gia tri cao nhét (0,097%) va c6 su sai khac c6 y nghia
so v6&i ham luong duong khir ¢ cac loai banh men CT2 (0,08%),
CT3 (0,074%), CT4 (0,066%), CT5 (0,07%). Tuy nhién, ham
lwong duong khir ctia hdn hop men - gao & CT3, CT4 va CT5
thi khong c6 su sai khac vé mat thong ké véi p<0,05. Nguyén
nhén 13 do trong banh men, ty 16 nAm men qua it s& khong phan
hay hét duong thanh ruou dan dén duong sot lai con nhiéu lam
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anh hudng dén cht luong cua san pham va nguoc lai khi ting
ty 16 nAm men thi duong sot lai s& cang giam, diéu nay chimg to
dugc viée chuyén hoéa duong thanh ruou dang dién ra tot. Két
quéa nay tuong tu nhu két qua nghién ctru ciia Ngd Thi Phuong
Dung vé san xuit va tng dung men thudn trong 1én men ruou
nép than (Ngoé Thi Phuong Dung, 2009).

W
—— V.

CT3 CT4
Hinh 4.1. Cdc logi banh men

4.3. Anh hwéng cha ty 1é bo sung ching nam méc, nam
men dén ham lwong dwong tong, dwong khir trong quéa
trinh @

Trong qua trinh ché bién ruou, giai doan quan trong la u
com va 1én men. U com chinh 13 giai doan tién dé, 1a qua trinh
dudng hoa tinh bot dé tao ra nguyén liéu cho qua trinh 1én men.

O banh men, ludn ton tai ca vi khuan, nAm mdc va nam
men, ching ¢ trang thai ngd nghi. Trong giai doan nay, cac
loai ndm mdc cung vai cac loai nAm men phat trién trong moi
truuong bot gao va do 4m thich hop cta banh men tao ra rat
nhiéu amylase va glucoamylase. Cac enzyme nay hoat dong
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rat thuan loi trong giai doan dau va kéo dai trong sudt giai
doan tiép theo. Cac ching ndm méc va ndm men c6 kha ning
sinh glucoamylase, khi gap diéu kién thuan loi trén moi
truong co chit 13 tinh bot s& phat trién, sinh enzyme thay phan
tinh bot thanh duong glucose, con cac chung nAm men ruou s&
tién hanh nhiém vu sir dung duong 1én men rugu (Pang Kim
Vui va cs., 2013). Ca hai qua trinh nay xay ra ké tiép nhau,
chong chéo 1én nhau va ta c6 thé coi nhu dong thoi. Tuy
nhién, trong giai doan u com thi hoat dong cua nidm méc sé
chiém wu thé hon vi ngudn nguyén liéu ban dau chu yéu la
tinh bot (L& Xuan Phuong, 2001).

Tién hanh tron banh men vé&i com gao theo ty 1& 8/1000
g, cho vao hii nhya, day nép ho va dem di u ¢ nhi¢t do khoang
30 - 32°C (Nguyén Thi Hién va cs., 2006) véi thoi gian ¢ 12 5
ngdy. Dé theo ddi kha ning hoat dong cuia ndm mdc, nAm men
trong giai doan 1, tién hanh xac dinh ham luong dudng tong
sd va duong khir sau mdi 24 gid 0. Trong d6 CT1 1a banh men
14 truyén thong, CT2 1a banh men 14 truyén thong duoc lam tai
phong thi nghiém. Két qua theo ddi ciia ham luong duong
tong s6 va duong khir duoc thé hién & bang 4.2 va bang 4.3.

Bing 4.2. Sy bién doi cia ham lwong dwong khir

trong giai doan u

Ngay Iénmen | CT1 CT2 CT3 CT4 CTS

1 0,72 0843° 0,91° 1,07 1,18°

2 1,75° 2,144 2,25¢ 2,52¢ 2,33¢
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3 3,44° 4,08° 4,32° 4,72° 4,05°
4 6,934 | 7,25° 7,8° 8,31° 8,25°
5 6,05° 8,18° 6,36° 6,55° 6,12°

Ghi ch(: a, b, ¢, d, e: cac chir cdi khdc nhau thé hién
sw sai khéc ¢é ¥ nghia thong ké véi p<0,05.

Tir bang 4.2 va bang 4.3 cho thay, thoi gian U cang lau
thi ham luong dudng khir cang ting, ban dau nd ting chim
sau d6 thi ting nhanh dan va dén thoi diém ngay tht 5 giam
xubng. Diéu nay 1a hop 1y, khi gip diéu kién moi truong méi,
ndm méc va ndm men can phai co thoi gian dé cé thé thich
g v&i moi truong trd vé trang thai hoat dong. Nhiét do khoi
com s& ting dan, ¢ ngay u dau tién, bao tir nAm mdc s& bat dau
moc mam, sau d6 mdc s& phat trién dan ¢ ngay thw 2, dén
ngdy thi 3 thi nd phat trién manh, lan khip bé mat va c6 xu
hudng an siu vao trong hat com & ngay thtr 4. Luc nay, cac
loai nAm méc sinh truong va phat trién manh, chung tiét cac
loai enzyme a-amylase, B-amylase, y-amylase dé chuyén héa
tinh bot thanh dudng khir (glucose, maltose), tao ngudn nguyén
liéu cho nAm men sir dung (Huynh Tran Toan va cs., 2014). Tir két
quéa cho thdy CT4 cho ham luong dudng khir cao nhat trong
cac cong thuec.

Bang 4.3. Sy bién doi ciia ham hrong dwong tong trong giai doan 1i

Ngay lénmen | CT1 CT2 CT3 CT4 CTS

1 26,5 27,33 | 26,89% | 34,71* | 3347°
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2 24.46° | 2527° | 2519° | 31,97° | 31,04

3 21,37° | 23,50° | 20,29° | 29,23° | 27,08°
4 18,48° | 21,65% | 18,45% | 24,62% | 22,69
5 17,39° | 19,27¢ | 17,03¢ | 23,85° | 21,16°

Ghi chl: a, b, ¢, d, e: cdc chit cdi khdc nhau thé hién
sw sai khéc ¢é ¥ nghia thong ké véi p<0,05.

Cung vé1 su tang cua duong khir thi ham lugng dudng
tong s6 giam, ban dau thi nd giam chim va sau d6 thi nhanh
dan. Ham luong dudng tong s ctia CT4 giam ¢ hai ngay dau tir
34,71% xudng 31,97%. Qua ngay th 3 va tha 4, ham luong
duong téng giam nhanh manh mé va dat gia tri 23,85% & ngay
thir 5. Cac loai banh men tir CT2 t&i CT5 luong dudng tong
cling giam theo thoi gian. Nguyén nhan cta viéc giam nay la do
hoat dong duong hoa cua nam mdc, hoat dong sinh acid cua vi
khuan va mot phan 1én men ciia ndm men. Theo nghién ciru cia
Nguyén Kim Doéng va cong sy (2012), khi tién hanh 4 com ¢
nhiét d6 30 - 40°C, sau 48 gio 1 hiéu khi ham luong glucose tao
thanh cao nhat. Sau d6, kéo dai thoi gian u dén 72 gio va 96 gid
thi ham lugng duong khir giam xudng. Mot nghién ciru khac
ciia P Tién Thanh (2011), khi nghién ctru cai tién quy trinh
san xudt ruou dic san tir nguyén lidu gao voi banh men thudce
bac da cho két qua thoi gian 0 com 1a 2 - 3 ngdy, ham luong
duong khir ting 1én va ham lugng duong tong sd (duong sot)
giam xudng theo thoi gian ).

Nam 2014, Huynh Tran Toan va cong sy di tién hanh
nghién ctru khao sat cac yéu té anh huong dén chat luong ruou
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gao, trong giai doan @ di bo sung chung ndm mdc A. oryzae
vao theo ty 1&. Két qua nghién ctru cho thdy, sau hai ngay u thi
hoat tinh cia enzyme amylase ting cao, nhung khi qua ngay
thir ba thi hoat tinh ctia n6 bit dau giam. Tir két qua nghién ciru,
cho thdy dugc ty 16 b sung chung nim mdc, ndm men c6 anh
luong dudng khir va duong tong. NAm mdc c6 vai tro xic tac
cho qua trinh chuyén héa tinh bot thanh duong. Nhung & banh
men CT3 thi ty 1é nAm men thém vao con it, din dén qua trinh
chuyén hoa tinh bot thanh duong xay ra 1au hon. CT4, CT5 cho
ham luong dudng tong sb 1a cao nhét so véi cac cong thirc
con lai.

4.4. Anh hwéng ciia banh men dén kha ning san xuat ruoeu

Ty 1& phéi tron ndm mdc va ndm men trong banh men
nguyén liéu 13 mot yéu t quan trong anh hudng dén kha ning
1én men trong san xuét rugu. Néu ty 1¢ phéi tron thich hop sé€
tao diéu kién thuén loi cho nAm men phat trién va tao mui vi
hai hoa cho san phim. Sau qua trinh U com, tién hanh qua
trinh 1én men 16ng & nhiét do 25°C trong thoi gian 9 ngay véi
cac ty 1& phdi tron ndm mébc va nim men theo cac cong thirc
roi tién hanh x4c dinh cac chi tiéu ctia dich 1én men, d6 ruou
va danh gia cam quan dé chon ra ty 1& phdi tron thich hop

4.5. Anh hwéng ciia cac loai banh men dén ham lwong acid
tong soé
Dich 1én men khong chi 1a mot moi truong dinh dudng
t6t cho ndm men ma con cho céc vi sinh vat khéc. Trong nudc,
trong khong khi ciing nhu trong cac ngudn nguyén liéu tham
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gia vao thanh phan méi truong ludn chita mot lugng vi sinh
vat ¢ hai cho 1én men rugu. Céc vi sinh vat néu 1an vao dung
dich dudng, ching s& bién duong thanh cac san phdm khac va do
do 1am giam hi¢u sut 1én men ruou.
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Biéu dé 4.2. Ham luong acid tong cia céc loai banh men

Ghi chi: - A, B, C, D, : cdc chit cdi khdc nhau thé hién
sw sai khdc c6 y nghia vé mat thong ké véi p<0,05.

Hinh 4.1 di thé hién rd su tao thanh acid tong cua dich
1én men ruou sau 9 ngay lén men. Cy thé 1a mau banh men
CT4 va CT5 khong c6 sy sai khac vé mat théng ké vai p<0,05
nhung lai ¢6 sy sai khac vé mat théng ké véi p<0,05 so véi 2
loai banh men truyén théng 1a CT1, CT2. Ham lugng acid
tang khi ting ty 1& bd sung nAm mdc va ndm men tuong Ung
ham lugng acid tang ttr 0,579% lén 0,655%. Ham luong acid
cao nhat & CT4 va thap nhat & CT1. Trong qua trinh 1én men
ruou cd rat nhiéu loai acid hitu co khac nhau duogc tao thanh.
Acetic acid xuét hién trong qua trinh 1én men rugu do thanh
phan cuia hat gao co polysacharides, protein va chit béo. Tuy
nhién, néu ham lugng acid nhiéu qua lai khong c6 loi.
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4.6. Anh hwéng ciia c4c loai banh men dén ham lwong rugu

Trong san xuét ruou, do con 1a mot trong nhiing chi tiéu
quan trong dbi véi 1én men ruou. Vi thoi gian 1én men 9 ngay ¢
cac murc ty 1& bo sung chung ndm mdc, ndm men khac nhau
thi déu c6 sy tao thanh ruou, tuy nhi€én ham lugng rugu co su
bién dong gitta cac ty 18 bd sung d6. Tét ca cac mau rugu sé
duoc dua di chung cit sau d6 dugc do d6 ruou va duogc thé
hién ¢ biéu d6 4.3.
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Bieu do 4.3. Ham lwong ruou cua cac loai banh men

Ghi chi: A, B, C, D, E : cdc chir cdi khdc nhau thé hién
sw sai khdc c6 y nghia vé mat thong ké véi p<0,05.

Trong dich duong hoa co chira nhiéu loai duong khéac
nhau nhu: glucose, maltose, fructose. .. nhung chi yéu 1a glucose.
Nam men S. cerevisiae chii yéu st dung duong glucose dé
chuyén hoéa thanh rugu, vi vdy c6 su tuong quan gilta ham
luong glucose con lai voi ndong do con sinh ra. Ham luong
glucose con lai nhiéu thi ndng d cdn thip va nguoc lai (Ngo
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Thi Phuong Dung, 2009). Két qua thé hién ¢ hinh 4.4 cho thay
ham lugng ruou sau 9 ngay 1én men & mau banh men véi cic
ty 1& bd sung chung ndm mdc, ndm men khac nhau 1a ting dan
tir mau CT1 (16,37 %v/v) dén mau CT4 (42,43 %v/v) va giam
xubng & mau CT5 (37,5%vV/v). Nguyén nhan dan dén cé su
khéc nhau vé dd rugu du khi cho 1én men cung mot thoi gian,
cung lugng banh men st dung cho qua trinh 1én men la
8 g/1 kg gao, nhung khac nhau vé ty 1& bo sung ching nim
mdc, ndm men nén dan dén ham lugng ruou khac nhau. Nam
men ¢c6 cong dung 13 chuyén héa duong thanh ruou, cho nén
ty 16 nAm men cang nhiéu thi qua trinh 1én men dién ra nhanh
hon, nguoc lai néu ty 1€ ndm men it nén kha nang chyén hoa
dudng tao rugu khong cao nén ndng d6 rugu thip.

4.7. Sw bién doi cua gia tri pH sau thoi gian 18n men

Ngoai cac chi tiéu da phan tich & trén, thi pH cling 1a
mdt trong nhitng yéu té chinh thé hién kha ning dudng hoa,
1én men cuia qua trinh 1én men ruou. Su bién ddi cua gia tri pH
trong sudt thoi gian 1én men dugc thé hién ¢ biéu d 4.4.
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Biéu dé 4.4. Gid tri pH cua cac logi banh men khac nhau
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Két qua phan tich & hinh 4.5 cho thdy pH trong cac khoi
i 1én men cua céc loai banh men ¢6 sy khac nhau nhét dinh.
Trong d6, pH ciia mau banh men CT4 13 cao nhét 4,17, su
khac biét nay c6 ¥ nghia théng ké ¢ muc p <0,05. Hai miu
banh men CT1 va CT2 lan luot cb gia tri pH la 3,47 va 3,56.
Hai gié tri nay phu hgp v6i nghién ctru cia Poan Van Thugce
va cong su (2015), khi dinh loai va nghién ctru kha nang 1én
men rugu ciia ching nim men Candida tropicalis MN2 phan
lap tir qua ban chua di cho két qua 1a tai gia tri pH = 3,5
thich hgp cho qua trinh 1én men cua no.
4.8. Két qua danh gia cam quan

Dé danh gia san pham, tién hanh thyc hién danh gia cam
quan giita C4C san pham thi nghiém bang phuong phap cho
diém thi hiéu (Ha Duyén Tu, 2006) dé so sanh vé cac chi tiéu
va danh gia xem ngudi dung ua thich san phdm nao hon.

Bing 4.4. Két qua danh gia cam quan

Miu Mau sic va d trong Mui Vi

CT1 5.165¢ 5,28 5.15¢
CT2 4.97¢ 5.60° 5.438
CT3 5.538 5.238 4.87°
CT4 6.13% 6.23% 5.974
CT5 5.07%¢ 5.508 5.00%¢

Ghi chu: A, B, C, D: cdc chir cdi khdc nhau trong cung
mot cot thé hién sw sai khdc c6 y nghia vé mdt théng ké voi p<0,05.

75



Dua vao bang 4.4 ta thdy gitra san pham & céac loai banh
men khac nhau c6 sy sai khac c6 y nghia vé mit thong ké &
chi tiéu mau sic va do trong. Con vé mui va vi thi san pham &
CT4 dugc danh gia co chét lwgng mui cao hon va cé su sai
khac c6 y nghia vé mit thong ké vdi p<0,05.

Nhén xét:

Céc loai banh men dugc lam tir viéc phan lap, bo sung
nam moc, ndm men thuan ching cé cac chi tiéu khao sat t6t
hon so v&i cac loai banh men dbi ching (CT1, CT2). Banh
men CT3, CT5 c6 két qua cua cac chi tiéu gan véi banh men
CT4; tuy nhién, banh men CT4 vé mat cam quan banh men
dep hon, do rugu cao 42,43%vl/v, cac chi tiéu danh gia cam
quan san pham ruou ciing t6t hon, hai hoa hon so véi CT3,
CT5. Do d6, chon ty 1& bd sung ndm mdc, ndm men phan lap
duogc tir banh men 14 Ba Nang, huyén Pakrong, tinh Quang Tri
dé tao ra ché pham banh men ruou mg dung vao quy trinh san
xuit ruou 1a 1,5 mL ndm méc va 2 mL ndm men cho 100 g
bot gao. Quy trinh dé xuét san xuat banh men nhu trinh bay
& 50 do 4.1.
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Ngam (1-2 h)

y

Nghién min

Trén nam moc, nam men véi 100 g bot gao nghién

v

1,5 mL mébc/2 mL men

\

Tao hinh banh men

A\
U (30 - 31°C), 24 h

\

Say kho

v

Béanh men thanh phim

So dé 4.1. Quy trinh san xudt banh men bé sung ching vi sinh vit
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Chuong 5

SAN XUAT RUQU VOI BANH MEN
CO BO SUNG NAM MOC VA NAM MEN PHAN LAP
TU BANH MEN LA TRUYEN THONG

5.1. Kha ning san xuit rwgu & quy mo nhé
5.1.1. Ham lwong dwong trong thei gian 1&n men ran

Trong qua trinh san xuit ruou, thi giai doan 1én men rin
thuc chat 1a qué trinh trao doi cht nho tac dung cla enzyme
tuong g goi 1a chit xuc tac sinh hoc. Trong qu4 trinh 1én men
ruou, nguyén liéu 1a tinh bot can phai qua qua trinh duong héa
bang hé amylase dé chuyén tinh bot thanh duong glucose. Vi
vay, giai doan ndy 1a quan trong nhét 1a tién dé cho qué trinh
1én men dién ra mot cach thuén loi.

Trong giai doan nay, cac loai nAam mdc cling vai céc loai
nam men phét trién trong méi trudng bot gao va do am
thich hop cua banh men tao ra rat nhiéu enzyme amylase va
glucoamylase. Cac enzyme nay hoat dong rat thuan loi trong
giai doan dau va kéo dai trong subt giai doan tiép theo. Ban
chat cic enzyme ndy 1a cic enzyme phan tmg, do d6 nguyén
liéu chira tinh bot s€ kich thich manh mé& qua trinh sinh téng
hop. Cac chung nim mdc va nidm men c6 kha ning sinh
glucoamylase, khi gip diéu kién thuan loi trén méi trudng co
chat 1a tinh bot s& phat trién, sinh enzyme thily phan tinh bot
thanh duong glucose, con cac ching nim men rugu s& tién
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hanh nhiém vu st dung duong 1én men rugu. Ca hai qua trinh
nay xay ra ké tiép nhau, chong chéo 1én nhau va ta c6 thé coi
nhu dong thoi (Poan Vian Thuoc va cs., 2015).

Tién hanh tron déu banh men va com gao cho 1én men
ran hay con goi 1a i com & nhiét d6 30-32°C trong thoi gian 5
ngay. Ham luong duong trong qua trinh 1én men rin cta cac
ty 16 phdi tron banh men duoc phan tich va thé hién ¢ bang 5.1
va biéu db 5.1,

Bdang 5.1. Ham luwong dwong khur theo thoi gian

cua cac cong thuc (%)

Ngay

X CTlL | CT2 | CT3 | CT4 | CT5 | CT6 | CT7

Ién men

1 0,98° | 0,93° | 0,89° | 0,88° | 0,85° | 0,85° | 0,83¢
2 286 | 2,63 | 2,56 | 2,45 | 2,36 | 2,26 | 2,2¢
3 456° | 4,46° | 4,33° | 4,23° | 4,16° | 3,97° | 3,86°
4 8,64% | 847° | 837% | 827 | 8,2° | 7,86 | 7,78
5 7,3 | 718" | 6,69° | 6,46° | 6,23° | 6,2° | 5,96°

Ghi cha: CT1: 6g/1kg; CT2: 7g/1kg; CT3: 8g/1kg; CT4:
9g/1kg; CT5: 10g/1kg; CT6: 11g/1kg; CT7: 12g/1kg.

a, b, ¢, d e: cdc chir cdi khdc nhau thé hién su sai khdc
c6 y nghia théng ké véi p<0,05.

Bang 5.1 cho thay thoi gian 1én men 4m cang 1au thi ham
luong duong khir cang tang, ban dau nod tang cham sau do thi
tang nhanh din va dén mot thoi diém nao d6 thi no s& giam
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xubng. O cong thirc 1, sau 2 ngdy U ham luong dudng khir
tang cham 1én 2,86%. Tl ngay U com th 3 dén ngay thu 4,
ham luong duong khir ting nhanh dot bién dat gia tri 4,56% &
ngay thur 3 va 8,64% & ngay thtr 4, nhung qua ngay tha 5 thi
ham luong dudng khir lai giam xubng con 7,3%. Sy ting va
giam ham luong dudng khir twong tu nhau & mdi cong thic.
Piéu nay 1a hop 1y, vi nAm méc khi gip diéu kién méi truong
thuan 1oi n6 can phai c¢6 thoi gian dé c6 thé thich tmg voi moi
truong tr& vé trang thai hoat dong. Nhiét do khéi 1én men s&
tang dan, do cac loai ndm méc sinh truong va phat trién manh,
chung tiét cac loai enzyme o-amylase, p-amylase, y-amylase
dé chuyén hoa tinh bot thanh duong khir (glucose, maltose),
tao ngudn nguyén liéu cho ndm men st dung.

CT1 CT2 CT3 CT4 CT5 CT6 CT7
u 1 ngay 2 ngay 3 ngay 4 ngay B 5 ngay

Biéu @6 5.1. Thé hién ham lwong dwong tong

trong qud trinh lén men long

80



Biéu d6 5.1 cho thdy ham luong dudng ¢ mdi cong thirc
giam dan trong 5 ngay 1én men am, ¢ nhiét do 30 - 32°C. O
cong thirc 1, ham luong duong tong & 3 ngdy dau giam nhanh.
Qua ngay thir 4 dén tha 5 thi ham luong duong giam cham.
Nguyén nhan cua viéc gidm nay la do hoat dong duong hoa
cia ndm mdc va mot phan glucose tiép tuc 1én men yém khi
dé chuyén hoa thanh ruou ethylic. Qua trinh ham luong
duong giam trong thoi gian 1én men tuong ty nhau & moi
cong thtrc.

Tir két qua phan tich trén, chon thdi gian 16n men 4m 1a
4 ngay, & nhiét d6 30 - 32°C va phat trién cua nim men va
nam méc.

Mot nghién ctru khac ctia P& Tién Thanh (2011), khi
nghién ctru cai tién quy trinh san xut ruou dic san tir nguyén
liéu gao v6i banh men thudc bic thi két qua thoi gian G com 1a
2 - 3 ngay la thich hop nhat.

Theo nghién ctru ciia Nguyén Kim Déng va cong su
(2012), khi tién hanh G com & nhiét d6 30 - 40°C, sau 48 gid U
hiéu khi ham lugng glucose tao thanh cao nhat. Sau d6 kéo dai
thoi gian 0 dén 72 gio va 96 gio thi ham lugng dudng khir
giam xudng. Theo nhiing nghién ciru da cong bd thi két qua
nghién ctru ndy khong co sur khac biét nhidu.

5.1.2. Anh hwéng cia ty 1é banh men/ nguyén ligu dén khd
ndng san Xudt ruwou

Ty 1& phdi tron banh men/ nguyén liéu 1a mot yéu t6
quan trong anh hudng dén kha ning 1én men trong san xut
ruou. Néu ty 1¢ phéi tron banh men thich hop s€ tao diéu kién
thuan loi cho nAm men phat trién va mui vi hai hoa cho san phém.
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Sau qué trinh 1én men ran, tién hanh qué trinh 1én men
1ong & nhiét do 25°C trong thoi gian 9 ngdy véi cac ty 18 phdi
banh men/ nguyén liéu rdi tién hanh xac dinh cac chi tiéu cia
dich 1én men, do ruou va danh gia cam quan dé chon ra ty 1€
phéi tron thich hop.

5.1.2.1. Anh huong cia ty 1é phoi trén banh men dén ham
legng dwong tong, dwong khir va nong do rieou

Ham luong duong sot dugc xem la chi tiéu quan trong
va anh hudong dén chét luong thanh pham sau khi két thic qua
trinh 1€n men.
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Ham lwong dudmg téng (%)
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(Tl CT2 T3 . CT4 CT5 CT6 Ty
mmm Elrdng tong  —@—Buwdng kho

Biéu @6 5.2. Anh hudéng ciia ty 1é banh men dén si thay doi
ham leong dwong tong va dwong khiv
Ghichl: - 4, B, C, D, E, F, G: cdc chir cai khdc nhau
thé hién su sai khdc c6 ¥ nghia vé mdt thong ké véi p<0,05.
-a, b, c, d, e: cac chir cdi khdc nhau thé hién su sai khdc
6 ¥ nghia vé mat thong ké véi p<0,05.
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Pé khao sat anh huong ty 1¢ phdi tron banh mendén kha
nang lén men rugu véicacty 1¢: 6 9; 79;89; 99; 10 g; 11 g;
12 g v6i 1 kg gao. Sau thoi gian 9 ngay 1én men long, xac dinh
ham luong duong tong, dudng khir tao thanh. Két qua phan
tich duge thé hién trong biéu d6 5.2.

Biéu d6 5.2 cho thay khi tang ty 1& banh men tir 6 g dén
12 g (cong thirc 1 dén cong thie 7) thi ham luong duong tong
va duong khir giam. Ham lugng duong tong cao nhat 1a 4,88%
& ty 1& banh men 1a 6 g (cong thirc 1), ham lugng dudng tong
thip nhat 1a 3,18% ¢ ty 1é 12 g (cong thuc 7). Bén canh do,
ham lugng duong khir cling giam, ham lugng duong khir cao
nhit 12 0,13% & ty 1& 6 g (cong thic 1) va thap nhit 1 0,03% &
ty 1¢ 12 g (cong thirc 7). Nguyén nhan 1a do luwong banh men
diung qua nhiéu, méi trudng 1én men khong du co chét cho
nim men phét trién. Mat khac, khi ty 1& banh men it qua thi
ham luong duong con sot lai qua nhiéu anh huong dén chat
luong san pham. Vi vay, ham luong dudng tong, khu tao
thanh ¢6 xu hudng giam xudng mot cach rd rét.

Nong d6 rugu 1a mot yéu td quan trong anh hudong dén
hi¢u suét cua qué trinh san xuét rugu. Bén canh dé néng do
ruou cling chiu anh huong ctia ham lugng duong con sot lai
trong qua trinh két thiic thoi gian 1én men. Anh huéng cua ty
1¢ banh men/ nguyén liéu dén nong do ruou duoc thé hién &
bieu d6 5.3.
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Biéu d6 5.3. Anh huong cia ty 1é banh men dén su thay doi
n&ng do ruou
Ghi chl: 4, B, C, D, E: cdc chir cdi khdc nhau thé hién
sw sai khdc c6 y nghia vé mdt thong ké véi p<0,05.
Nhin vao biéu d6 hinh 5.3 cho thiy khi tang ty 1¢ banh
men tr 6 g dén 8 g (cong thuc 1, 2, 3) thi ndng do ruou ting tir

41,8 v/v 1én 44,6 v/v. Tuy nhién khi ting ty 16 9 g d¢én 12 g
(cong thirc 4, 5, 6, 7) thi ndng do rugu giam tir 43,7 v/v xudng

40,17 v/v. Nguyén nhan la do khi cung mot thoi gian 1én men,
& ty 1¢ banh men nhiéu thi qua trinh 1én men dién ra nhanh
hon, kéo theo d6 la ham lugng co chit s& giam nhanh hon,
thém vao d6 1a mot phan nho ethanol bi vi khuan oxy hoa
thanh cac acid nén dd rugu s€ giam. Con néu lugng banh men
it thi qua thi nAm men it nén kha ning chuyén hoéa duong tao
ruou khong cao nén ndng do ruou thap.
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5.1.2.2. Anh hudng cia ty 1é phoi tron banh men dén lrong
acid tong va acid amin

Trong qua trinh 1én men ruou cé rat nhiéu loai acid hiru
co khac nhau duoc tao thanh. Acetic acid xuét hién trong qua
trinh 1&n men rugu do thanh phan cta hat gao c6 polysacharides,
protein va chat béo. Tuy nhién, néu ham luong acid nhiéu qua lai
khong c6 loi. Bén canh d6, thi ham luong aicd amin 13 yéu t6
anh huong dén mui vi cta san pham. Két qua xac dinh ham
luong acid va acid amin duoc thé hién & biéu d6 5.4.

09 025
0.84%

08

0.2

015

0.4 .105¢

0.1

Ham lwong acid téng (%)

o
W
Ham lwong acid amin (g/1)

02 0.05

0.1

Tl cT2 T3 T4 15 cTe Ty

m Acid tong  —@—Acid amin

Biéu d6 5.4. Anh huong ciia 1y 1é banh men dén s thay doi
acid va acid amin
Ghi chi: - A, B, C, D, E, F,G: céc chi céi khac nhau thé
hién sw sai khdc c6 ¥ nghia vé mat thong ké véi p<0,05.
-a, b, c d, e, f, g: cac chir cai khac nhau thé hién su sai
khdc c¢é y nghia vé mat thong ké véi p<0,05.
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Biéu d6 5.4 cho thay ham luong acid ting khi tang ty 18
banh men tir 6 g dén 12 g twong img ham luong acid ting tir
0,36% lén 0,84%. Ham luong acid cao nhat & ty 1¢ banh men
12 g (cong thirc 7) va thap nhat ¢ ty 16 6 g (cong thic 1).
Nguyén nhan 1a do cac loai ndm nhu Aspergillus spp. va
Rhizopus spp. 1 nhan té gitp tao ra acid hiru co, trong qua
trinh 18n men ruou co su gia ting ndng d6 acid tong s6 va thay
d6i thanh phan acid hitu co cia méi truong 1én.

Biéu d6 5.4 cho thdy ham lugng aicd amin giam khi tang
ty 18 b6 sung banh men. Ham luong acid amin nhiéu nhat & ty
16 6 g 12 0,198% va thap nhat & ty 1¢ banh men 12 g 12 0,105.
Nguyén nhan hinh thanh acid amin la do céc acid amin thuong
gdp trong phan tu protein, tham gia vao viéc tao mui vi cho
nhitng san pham. O nhiét d cao, trong moi truong acid s& lam
phan hity hoan toan Trp va mot phan Thr, Ser, Met, Cys tao vi
ngot va dang cho rugu thanh pham. Khi ty 1¢ banh men ting
thi s& tao ra moi truong aicd tao diéu kién cho acid amin phan
g tao ra cac thanh phan khac lam acid amin giam. Diéu nay
pht hop véi tinh chat héa hoc cua acid amin theo (Lé Ngoc
Tu, 2002).

Pé khao sét ty 16 banh men phtt hop nhat cho qua trinh 1én
men, tién hanh cam quan dé cho san phim co6 chat lugng tot nht.

Bang 5.2 cho thiy ty 1é banh men 8 g (cong thirc 3) cho
két qua cam quan tot nhat. Ty 1& banh men 9 g (cong thirc 4)
cling c6 két qua cam quan twong ddi tot. Con céac ty 18 banh
men con lai thi két qua cam quan khong dugc tot.
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Bing 5.2. Két qua danh gid cam quan ciia san pham rieou

Ty 1& banh
men/nguyén li¢u

Dic diem mau sac, d§ trong, mui va vi
cua san pham

Chat long trong, mau hoi khac mét it so véi mau

CT1 ; oo, \
san pham, vi hoi dang, nong.

CT2 Chat 1ong trong, mau hoi khac so véi mau san
phém, vi ngot, hoi néng.
Chat long trong sudt, khong van duc va vat thé la,

CT3 mau hoan toan dac trung cho san phém, c0O Vi ngot
& hau vi, ém diu.
Chat long trong sudt, khong van duc va vat thé la,

CT4 mau hoan toan dac trung cho san phém, vi ngot va
hoi ndng.

CTS Chat 1ong hoi duc, mau khong dic trung cho san
pham, ¢6 vi déng, nong.

CT6 Chat long hoi duc, mau khong dac trung cho san
pham, c6 vi hoi dang, ndng.

cT7 Chat 16ng dyc nhiéu, mau khéng dic trung cho

san pham, c6 vi dang nong.

Vi vy, két hop céc chi tiéu phan tich va déanh gia cam
quan trén, chon cong thirc ty 18 phdi tron banh men 1a 8 g/1 kg
gao 1a cong thire thich hop nhat cho qua trinh 1én men va ciing

1a co s¢ d¢é tién hanh cac thi nghiém tiép theo.

5.1.3. Anh hwong cia nhiét dé dén qué trinh 18n men

Nhiét d6 c6 anh hudng rat 16n dén qua trinh 1én men,

nhi¢t do thich hgp s€ tao diéu kién thuan loi cho ndm men
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phat trién dé thuc hién qué trinh 1én men rugu, nguoc lai néu
nhi¢t d6 khong thich hop s€ lam dinh chi hoat dong cua nam
men va tao diéu kién cho cac ching vi sinh vat dai phat trién.

Com sau khi u da dat yéu cau thi s& dugc bod sung thém
nudc vao theo ty 1& gaomnude 1a 1:2. Dé khao sat anh hudng
ctia nhiét d6 dén qua trinh 1&én men, toi tién hanh 1én men & céc
muc nhiét dd khac nhau: 25°C, 30°C, 35°C va mau PC véi
thoi gian 1én men dugc ¢ dinh 13 15 ngay. Xac dinh cac chi
tiéu cta dich 1én men va do rugu dé so sanh kha nang lén men
giita cdc mirc nhiét dd nham chon ra nhiét d6 thich hop.

5.1.3.1. Anh hudéng ciia nhiét dé dén ham lwong dwong tong sé
va dwong khir

Trong san xuét ruou, d6 ruogu 12 chi tiéu quan trong hang
dau ddi véi chit luong cia cac san phdm ruou trong quéa trinh
1én men. Tuy nhién, dé danh gia chét lugng va hi¢u suét cua
qué trinh 1én men ngoai ham lugng ethanol sinh ra, lugng
duong sot dugc xem 1a chi tiéu quan trong va anh hudng dén
chat luong thanh pham sau khi két thuc qua trinh 1én men
(Huynh Tran Toan va cs., 2014).

Su thay d6i ham lugng duong tong sé va duong khir
theo cac muc nhiét d khac nhau sau 15 ngay 1én men duogc
trinh bay & biéu db 5.5.
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Biéu d65.5. Ham lwong dwong tong sé va dwong khir & cdc
murc nhiét do

Ghi chl: - A, B, C, D: cac chi cdi khdc nhau thé hién su
sai khdc c6 y nghia vé mdt thong ké véi p<0,05.

- a, b: cac chir cdi khdc nhau thé hién su sai khac cé y
nghia vé mdt thong ké véi p<0,05.

Két qua thé hién ¢ biéu d6 5.5 cho thdy: cing mot thoi
gian 1én men nhu nhau nhung véi cdc muce nhiét d§ khac nhau
thi ham lugng dudng con sot lai trong dich 1én men & cac mau 1a
khéc nhau. Nhin chung, ham luong dudng tong sé va dudng khir
con soét lai ty 1¢ nghich vai nhiét do.

Tai nhiét 3o 25°C, sau 15 ngay 1én men thi ham luong
duong téng sb con so6t lai nhiéu nhat (3,663%) va co su sai
khac ¢6 y nghia vé mat théng ké so v6i ham luong duong &
cac nhiét d0 con lai. Khi nhiét d§ 1én men cang tang thi ham
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lugng dudng sot lai cang it, & nhiét do 35°C thi ham lugng
dudng tong s6 con sot lai 1a thap nhat (2,099%).

Tuong tu, ham luong dudng khir & mic nhiét @6 25°C
cling dat gia tri cao nhét (0,052%), tuy ndé khong co su sai
khac c6 ¥ nghia vé mit théng ké so v6i ham luong dudng khir
& nhiét do 30°C va PC, nhung né c6 sy sai khic cd y nghia so
vGi ham lugng duong khir & mirec nhiét d6 35°C (0,034%).

Nguyén nhan 14 do trong dich 1én men vén ton tai ca
nidm mdc va ndm men, hé vi sinh vat nay kha da dang véi
nhiéu loai khac nhau, mot sd loai ndm men con c6 kha nang
vura thuc hién chirc nang duong hoéa, vira Ién men. Khi ¢ nhiét
do th?ip thi hoat dong cua ndm men s& chdm hon, ¢ nhiét do
cao thi qué trinh dudng héa va 1én men déu dién ra manh mé
va nhanh chong do d6 ham lugng dudng tong con sot lai va
dudng khir tao ra s& it hon & nhiét do thap (L& Xuan Phuong, 2001).

Theo Luong Pirc Pham (2010) thi nhiét do téi thich cua
céc loai nAm men thuong & 28 - 32°C, nim men & nhiét do
trén 32°C thi phat trién nhanh nhung lai tao ra nhiéu san phim
phu lam giam chét lugng rugu va ¢ nhi¢t do cao (dac bi¢t trén
35°C) thi cac tap khuan s& phat trién rat nhanh, lam hong qua
trinh 1én men. N4m men sinh truong & nhiét do twong ddi thap
(22 - 26°C) c6 thé thuc hién cac qué trinh 1én men tot hon, thoi
gian 1én men kéo dai, it sinh ra tap chat 1a cac san pham phu.
5.1.3.2. Anh hwong ciia nhiét dé dén ham heong acid tong sé
va acid amin

Dich 1én men khong chi 1a mot moi truong dinh dudng
tot cho nam men ma con cho céac vi sinh vat khac. Trong nudc,
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trong khong khi ciing nhu trong cic ngudn nguyén liéu tham
gia vao thanh phﬁn moi truong luon chira mét luong vi sinh vat
¢6 hai cho 1én men rugu. Céc vi sinh vat néu 1an vao dung dich
dudng, chung s& bién dudng thanh cic san pham khac va do do
lam giam hiéu suat 1én men ruou.

Biéu do 5.6 thé hién 13 su tao thanh acid tong va acid
amin cua dich 1én men rugu sau 15 ngay Ién men & cac muc
nhiét do khac nhau:
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Biéu db 5.6. Hom lwong acid téng va acid amin o cdac mirc nhiét do

Ghi ch: - 4, B, C, D: cdc chik cdi khdc nhau thé hién su
sai khdc cé y nghia vé mat thong ké véi p<0,03.

-a b, ¢, d: cac chiv cdi khac nhau thé hién sw sai khdc
6 ¥ nghia vé mat thong ké véi p<0,05.

Két qua thé hién & biéu d6 5.6 cho thdy: Sau 15 ngay lén
men, nhi¢t do 1én men cang cao thi kha nang sinh acid cang
tang. Cu thé, & cac muc nhiét 46 BC, 25°C, 30°C va 35°C thi
ham luong acid thu dugc tuwong tng 1a 0,476%; 0,537%;
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0,656%; 0,746%. Trong d6, ham lugng acid téng tao thanh dat
gia tri thip nhit 13 ¢ nhiét d6 PC (0,476%), ham luong acid
tong tao thanh dat gia tri cao nhat 1a & 35°C (0,746%) va cac gia
tri acid téng & cac murc nhiét do khac nhau déu co su sai khac
c¢6 ¥ nghia vé mit thong ké v6i p<0,05. Su ting ham luong acid
tong nay 1a do trong dich 1én men ludn t6n tai cac loai vi khuan
lactic va vi khuén acetic. Nhiét do t6i thich cua vi khuén acetic
la 20 - 35°C, dich 1én men c6 do alcohol thép la méi trudng
thun loi cho vi khudn acetic phat trién, ching oxy hoa alcohol
thanh acid acetic; vi khuan lactic c6 khoang nhiét do t6i wu la
35 - 38°C, do d6 no ciing gop phan vao qué trinh hinh thanh
acid, chuyén hoa ruou thanh acid lactic (L& Xuan Phuong, 2001).
Khi nhiét do cao két hop véi thoi gian 1én men dai (15 ngay) thi
s& tao diéu kién cho vi khuan hoat dong sinh acid, [am néng do
acid trong dich 1én men tang.

Ham luong acid amin sinh ra ciing ¢ chiéu hudng ting
theo murc tdng cua nhiét d§ nhu & chi tiéu aicd téng. Tai nhiét
d6 25°C, ham luong acid amin c6 gia tri thap nhat 13 0,14 g/L
va dat gia tri cao nhét 1a 0,28 g/L & murc nhiét 46 35°C (nhiéu
gap 2 1an ham lugng acid amin & nhiét d6 25°C). Nguyén nhan
la do khi nhiét d0 1én men cao thi qua trinh 1én men nhanh va s€
dan dén nhanh két thac mic du luong co chit con lai nhiéu.
Binh thuong thi nAm men s& sir dung acid amin tir mdi trudng
dé tong hop nén protein lam thanh phan cho cac cdu tir cling
nhu enzyme cua té bao (Lwong Ptrc Pham, 2009). Nhung khi
qué trinh 1én men két thiic thi acid amin dugc thuy phéan ra
khong dugc VSV stir dung ma ctr tich ty dan lam cho né)ng do
acid amin trong dich 1én men tang.
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5.1.3.3. Anh hwong cua nhiét do dén ham lwong ruou

Trong san xuat rugu, d6 con 1a chi tidu quan trong hang
dau ddi véi chat luong clia cac san phdm rugu trong qua trinh
1én men. Vi thoi gian 1én men 15 ngay ¢ cac muc nhi¢t do
khéc nhau thi déu c6 su tao thanh ruou, tuy nhién ham lugng
ruou co su bién dong gitra cac nhiét d§ va duoc thé hién &
biéu d6 5.7.
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Biéu d6 5.7. Ham lwong ruou o cac murc nhiét do

Ghi chi: A, B, C: cdc chit cdi khdc nhau thé hién sw sai
khdc ¢6 ¥ nghia vé mdt théng ké véi p<0,05.

Két qua thé hién & hinh 5.7 cho thdy ham lugng rugu sau
15 ngay 1én men & nhiét d6 35°C 1a thap nhit (40,6% v/v) va
khac bi¢t c6 y nghia véi ham luong ruou ¢ cdc muac nhiét do
khac v&1 mie y nghia 5%. Ham lugng rugu cia rugu 1€n men
& nhiét d6 25°C 1a cao nhat (44,17% v/v) nhung n6 khong co

su khac biét co nghia y nghia vé mat thong ké véi ham luong
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rueou cua rugu 1én men ¢ nhiét d§ 30°C. Ham lugng ruou cua
ruou duoc 1én men ¢ nhiét do 30°C va DC cling khong c¢o su
khac biét co ¥ nghia vé mit thong ké. Piéu nay 1a do khi cing
mot thoi gian 1én men, ¢ nhi¢t do cao hon thi qua trinh 1én
men dién ra nhanh va két thac nhanh mic du luong co chét
van con. Trong moi truong dich 1én men ton tai hé vi sinh vat
rat da dang, qua trinh 1én men két thuc nhung nhiing loai vi
khuan khac van hoat dong, ching s& oxy hoa ruou dé tao
thanh acid va cac chat khéng mong mudn khac, két qua 1a lam
cho d6 ruou giam (Lé Xuan Phuong, 2001). Mat khac, theo
Navarro va cong su (1978) khi nhiét do tang cao thi lugng
ruou tich liiy ndi bao trong té bao nim men ting cao lam
ngung tré sy phat trién ciia nAm men. Vi vy, lugng ruou sinh
ra giam khi nhiét d0 moi truong tang.

Véi cac két qua khao sat o trén, nhan thay rang nhiét do
thich hgp cho qua trinh 1én men ruou men 14 la 25 - 30°C,
nhung dé cho qua trinh 1én men duoc hi¢u qua, it sinh cac tap
chét, thu duoc ruou co néng do cao va déng thoi dé kiém soat
va diéu chinh nhiét do, chon mirc nhiét d6 1a 25°C. Nhiét do nay
s& dugc ap dung dé khao sat anh huong cua thoi gian dén qua
trinh 1én men va chat luong rugu thanh pham.

5.1.4. Anh hwong ciia thoi gian dén qué trinh 1én men

bé qué trinh 1én men rugu dat hi¢u qua, ngoai vi¢c xac
dinh dugc ty 1€ phéi tron gitta gao va banh men, nhié¢t do 1én
men, thi thoi gian ciing 13 yéu t6 quan trong dé quyét dinh chat
luong cta rugu thanh pham trong qué trinh 1én men san xuat
rugu (Vailiant va cs., 1995).
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Tién hanh 1én men rugu & nhiét d6 25°C di khao sat
dugc ¢ trén voi cac thoi gian Ién men khac nhau la: 6 ngay, 9
ngay, 12 ngay, 15 ngay, 18 ngay va 21 ngay. Cac chi ti€u
dugc theo ddi trong sudt qua trinh 1én men dbi véi dich 1én
men 13: ham luong dudng tong sb, duong khir, pH, acid tong
s6, acid amin, néng do ruou.
5.1.4.1. Su bién doi ciia ham lwong dwong tong sé va dwong khir

Qua trinh Ién men 1a qua trinh thyc hién céc hoat dong
séng ctia cac vi khuan, nim médc, ndm men co trong banh men
& moi trudong séng. Biéu do 5.8 thé hién su giam ctia ham
luong duong trong subt thoi gian 1én men.

12 2.5

10,736
10

Ham luong duong tong (%)
Ham lugng duong khu (%)

4
5 0.5
0 0
1 3 6 9 12 15 18 21 Thoigian
mmm Duong tong  =@= Duong khir (ngay)

Biéu d 5.8. Su bién doi ciia ham heong dwong tong sé va dieong ki
Ghichl: -4, B, C, D, E, F, H G: cdc chir cdi khdc nhau

thé hién su sai khac co y nghia vé mat thong ké voi p<0,05.
-a, b, ¢ d: cac chir cai khdac nhau thé hién su sai khac

6 ¥ nghia vé mat thong ké véi p<0,03.
95



Két qua & biéu dd 5.8 cho thay: ham luong dudng tong
sd va duong khir ciia dich 1én men c6 xu huéng giam dan theo
thoi gian 1én men.

Luong dudng tong sd (dudng sot) con lai ¢ trong dich
1én men giam nhanh & 6 ngay dau, tir 10,736% & ngay thir 1,
ngay thir 3 giam con 8,147% va dén ngay thir 6 ham luong
duong tong sd con 1a 5,776%. Nguyén nhén 1a do trong banh
men c6 h¢ VSV da dang véi nhiéu loai nAm mdc, nAm men,
khac nhau, c6 nhiéu loai vira c¢6 kha ning dudng hoa, vira co
kha nang 1én men (Mucor, Rhizopus) (Lé Xuan Phuong, 2001).
Thoi ky dau cta qua trinh 1én men, hoat dong 1én men cua Vi
sinh vat s& dién ra manh mé& do luong co chat ddi dao va da
dang. Cac ngay vé sau ham luong duong téng sd giam co su
sai khac co y nghia vé& mit thong ké p<0,05 nhung toc do
cham dan. Pén ngay thir 21, ham luong duong tong s6 con lai
1a 2,689%. Diéu nay 1a do thoi gian 1én men dai, hoat dong
clia nAm men yéu dan do luong co chét dan can kiét.

Cung véi su hao hut ciia ham luong dudng tong sb thi
ham luong dudng khir ciing thé hién sy suy giam mot cach rd
rét & 9 ngay dau ciia qua trinh 1én men. Tir ham lugng 2,242% &
ngay thir nhat, dén ngay 1én men thir 9 thi ham luong duong
khu con lai 1a 0,081%, su suy giam nay c6 sai khac co6 y
nghia vé mit thong ké. Tur ngdy thir 9 dén ngay 15 thi ham
luong dudng khir 6 giam nhung xét vé mit ¥ nghia thong ké
thi n6 khong co su sai khac. Khi thoi gian 1én men dat tr
18 - 21 ngay thi ham lugng duong khir con lai kha it véi gié
tri 1a 0,021%.
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Nguyén nhan 12 ndm mdc tiét ra cic enzyme cam tng
o-amylase, y-amylase dé chuyén héa tinh bot thanh dudng
glucose. Binh thuong thi glucose s& tc ché phan tng thiy
phan tinh bdt, nhung h¢ vi sinh vat & trong banh men 1a rat
da dang, cac loai nAm mdc Mucor, Rhizopus vira c6 kha ning
duong hoa, vira c6 kha ning ruou héa, dong thoi nAm men
cling s& tich cuc chuyén héa duong thanh ruou. Két qua la
lugng duong glucose tao thanh bao nhiéu ngay lap tic sé
chuyén hoa thanh ruou, mot phén st dung cho hoat dong
song cua chinh cac loai vi sinh vat. Vi viy ma ham luong
duong trong dich 1én men giam dan theo thoi gian (Nguyén
Thi Hién va cs., 2006).

Két qua nghién ctru ndy tuong tu véi (DS Tién Thanh, 2011)
khi nghién ctru cai tién quy trinh san xuét ruou dic san tir
nguyén liéu gao v6i banh men thude bic da cho két qua 1a khi
tién hanh 1én men & 72 gid thi ham luong duong tong s va
duong khir it hon khi 1én men ¢ thoi gian 48 gio. Diéu nay
chimg t6 thoi gian 1én men cang dai thi ham lwong dudng tong
s6 va duong khtr con lai trong dich 1én men cang it.

5.1.4.2. Su bién doi ciia ham lwong acid tong va acid amin

Trong qua trinh 1én men rugu gao c6 rat nhidu loai acid
hitu co khac nhau duogc tao thanh (cac acid acetic, citric, malic,
lactic va succinic), trong do, acid acetic chiém mot phan dang
ké. Thoi gian dau cta qué trinh 1én men, su tao thanh acid la
c6 loi vi n6 tao moi truong c6 dd pH thich hop cho nim men
phat trién, tuy nhién néu ham luong acid nhiéu qué lai khong
co loi.
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Sy thay d6i ham luong acid tong, acid amin cta dich 1én
men trong sudt thoi gian 1én men dugc thé hién ¢ biéu d 5.9.
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o 03 0.08 £
= 0.06 3
€ 0.2 €
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0.1 0.02
0 0
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mm Acid t6ng ==@= Acid amin (ngay)

Biéu dé 5.9. Sw bién doi ciia ham heong acid tong s6 va acid amin

Ghi chl: - 4, B, C, D, E, F: cdc chii cdi khdc nhau thé
hién sw sai khdc cé y nghia vé mdt thong ké véi p<0,05.

-a, b, c d e f:cdc chit cai khac nhau thé hién su sai
khdc c6 Y nghia vé mdt théng ké véi p<0,05.

Két qua phan tich ¢ hinh 5.9 cho thay, trong sudt qua
trinh 1én men, ham lwong acid tong sb va acid amin ting theo
thot gian.

Trong khoang thoi gian tir ngdy thir nhat dén ngay thu 6,
ham lugng acid tong s6 c6 ting nhe nhung khong cé sy sai
khac c6 y nghia vé mit théng ké. Sau ngay thtr 6, ham luong
acid ting nhanh rd rét va dat gia tri 16n nhat vao ngay thir 21
v6i gia tri 13 0,71%, ting gap 3,43 lan so v6i ham lugng acid
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ban dau. Nguyén nhan 1a do trong qué trinh 1én men, song
song voi viée tao ra rugu etylic thi con tao ra cac san phém
phu, mot trong nhitng san pham tiéu biéu d6 1a acid. Ngay giai
doan dau cta qua trinh 1én men d4 c6 sy hinh thanh cua acid
do hoat dong cua cac loai vi khuin nhu: vi khuén acetic,
lactic... ching s€ tao ra moi truong thudn lgi cho nidm men
phét trién. Sau do, trong sudt qua trinh 1én men véi diéu kién
mdi trudng c6 do alcohol thap thi vi khuan s& oxy hoa acohol
tao thanh acid, dong thoi trong qua trinh 1én men cta ndm men
thi cling ¢6 tao ra san pham phu 1a acid (Nguyén Thi Hién va
cs., 2006).

Ham luong acid amin ciing c6 su ting nhe nhung chuyén
bién chua rd rét & 9 ngay dau, tir ngay tha 6 dén ngay th 9,
luong acid amin hau nhu khong thay doi, co gia tri 0,104 %.
Sau ngay thr 9, ham lugng acid amin tang nhanh va dat gia tri
16n nhat ¢ ngay 1én men tha 21 voi gia tri 1a 0,184%, gap
hon 2 1an so vé&i luong aicd amin ban dau cua dich 1én
men. Trong 1én men san XUuét ruou, ham luong acid amin
cao s€ lam anh huong dén qua trinh 16n men ruou, 1én men
khong triét dé, anh huéng dén mui vi, 1am rugu khong
thom ngon, 1a nguyén nhan chinh tao ra cac loai rugu bac
cao (déu fusel), chi can mot luong nho 1an vao trong rugu
etylic cling gay ra mui héi khé chiu nén céc rugu bac cao
con duoc goi 1a dau khét (L& Xuan Phuong, 2001).

5.1.4.3. Su bién doi ciia gid tri pH theo thoi gian lén men

Ngoai cac chi tiéu da phan tich & trén, thi pH ciing la
mdt trong nhitng yéu td chinh thé hién kha ning dudng hoa,
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1én men cua qué trinh 1én men rugu. Sy bién doi cua gia tri pH
trong sudt thoi gian 1én men duogc thé hién & hinh 5.10.

3.600
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3.400
3.300
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L 3.100
3.000

2.900
2.800
2.700
2.600

3 6 9 12 15 18 21
Thoi gian (ngay)

Biéu db 5.10. Sy bién doi ciia gid tri pH theo thoi gian lén men

Ghi chii: A, B, C, D, E, F, G: cdc chit cdi khdc nhau thé
hién sw sai khdc cé y nghia vé mdt thong ké véi p<0,05.

Két qua phan tich & biéu db 5.10 cho thiy, trong sudt thoi
gian lén men, gia tri pH ludn c6 su tdng gidm 10 rét. Trudce khi
bét dau qua trinh 1én men thi nAm men can phai c6 mot gia tri
pH thich hop dé phat trién, lic nay pH cia méi truong giam
xudng do hoat dong cua vi khuan sinh acid (Nguyén Thi Hién
va cs., 2006; L& Xuan Phuong, 2001). O 9 ngay dau cua qua
trinh 1én men, pH tang nhanh theo thoi gian, tir gid tri 3,042 &
ngay thtr 3, dén ngay thir 9 thi pH ting 1én 3,462 va dat gia tri
cuc dai. Pay 1a khoang thoi gian nAm men sinh trudng, sinh san
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manh mé& dé phat trién vé s6 lwong va khdi luong, song song
v6i d6 14 qué trinh chuyén héa ruou, do 6 pH méi trudng ting
1én. Tir ngay thir 9 d&én ngay 12, pH cua dich 1én men c6 giam
nhung khong dang ké. Liic nay hoat dong ctia ndm men dang &
trang thai can béng, lugng rugu tao ra nhiéu 1am cho pH moi
truong 6n dinh. Sau ngay 12 thi gia tri pH bat diu giam nhanh
chéng va c6 gia tri thap nhét 1a 2,938 vao ngay 1én men thir 21.
Diéu nay 1a do méi truong dich 1én men dan dan can chit dinh
dudng nén hoat dong cua nam men cham lai, bén canh qué trinh
tao ra ruou thi con c6 hoat dong tao ra céc chét khéac nhu acid,
ruou bac cao... 1am cho pH ha thip xudng.

Nhu vdy, nAm men trong banh men 14 thyc hién qua
trinh 1én men manh me tai gia tri pH 1a 3,5.

Theo Poan Van Thuoc va cdng su (2015), khi dinh loai va
nghién ctru kha niang 1én men rugu cua ching nAm men Candida
tropicalis MN2 phan lap tir qua ban chua da cho két qua 1a tai gia
tri pH 3,5 thich hop cho qua trinh 1€én men cua no.

5.1.4.4. Sy bién doi ham luwong ruou theo thoi gian lén men

Pé xac dinh duoc thoi gian 1én men thich hop, tién hanh
1én men ruou & nhiét do 25°C va chung cat ruou & cac khoang
thoi gian 1én men khac nhau, do ruou thu dugc & cac thoi gian
1én men khac nhau duoc thé hién & biéu d6 5.11.

Két qua & biéu do 5.11 cho thay, thoi gian 1én men cang
dai thi d6 rugu thu dugc cang cao, nhung dén mot thoi diém
nao do thi do ruogu s& giam xubng do qua trinh 1én men da
dan két thiic.
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Biéu do 5.11. Sur bién doi ham lwong ruou theo thoi gian lén men

Ghi chQ: 4, B, C: cdc chit cdi khéac nhau thé hién s sai
khdc c6 ¥ nghia vé mdt théng ké véi p<0,05.

Khi tdng thoi gian 1én men tr 6 - 15 ngay thi d6 ruou
tang theo thoi gian, tai thoi diém 6 ngay 1én men d6 ruou thu
duoc 1a 40,4%v/v, 9 ngay 1én men d6 ruou thu duoc 1a 42,43 %v/v,
12 ngay 1én men c6 d6 rugu la 43,47%v/v, sau 15 ngay 1én
men thu dugc rugu c6 do rugu 1a 44,07%v/v va dat gia tri 16n
nhat. Luc nay, do mdi trudng dich 1én men c6 ham luong co
chit doi dao nén hoat dong 1én men dién ra manh mé&, ham
lugng rugu tang 1én theo thoi gian. Sau do, kéo dai thoi gian
1én men thi do ruou lai giam xudng, ¢ thé do tai thoi diém
nay, lugng dinh dudng trong dich 1én men bét dau can, qua
trinh trao d6i chat bt dau ngimg lai, hoat dong 1én men dan
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két thiic va cac qua trinh chuyén héa rugu thanh cac hop chat
khong mong mudn (Bauer va cs., 2007). Nhung nhin chung tai
thoi diém 12 ngay va 18 ngay thi d6 ruou lai khong co su sai
khac c6 ¥ nghia vé mat théng ké so v6i 15 ngay, twong tu &
thoi diém 9 ngay 1én men thi d6 ruou thu duoc ciing khong c6
su sai khac so vdi 12 ngay. Mac du dd rugu it ¢6 su sai khac,
nhung khi 1én men dai ngay thi s& tao ra nhiéu san phim phu
nhu: ruou bac cao, furfurol, aldehyde, methanol, acid, acid
amin... s€ lam cho mui vi cua rugu khong thom ngon va
khong kinh té, do d6 nén uu tién chon thoi gian 1én men ngin
ngdy (Nguyén Thi Hién va cs., 2003, 2006; L& Xuan
Phuong, 2001).

5.1.5. Quy trinh ché bién ruweu men la quy md phong thi nghigm
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Nghién min

A

U (duong hoa)
(30 - 32°C)

\ 4
Lén men

(25°C, 9 ngay)

v
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So do 5.1. Quy trinh san xudt rwou men ld
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5.1.5.1. Thuyét minh quy trinh

- Nguyén liéu: gao Khang Dan dugc mua cia nguoi dan
& xd Phu My, huyén Phu Vang, tinh Thira Thién Hué. Yéu
cAu: gao tréng sang, khong bi méc, khong c6 mui la, lugng tap
chét nhd. Do am tir 12 - 12,5%.

- Banh men l&: banh men duoc san xudt tir phong thi
nghiém Khoa Co khi va Cong nghé trén co s¢ cac chung vi
sinh vat da dugc phan lap, tuyén chon.

i

(b)

Hinh 5.1. Nguyén ligu chinh trong sin xudt ruwou gao

a. Gao Khang Dan, b. Banh men la

- Vo sach gao: muc dich dé 1am sach céc tap chét (vo
trau, dau hat thoc...), bui ban, loai bo 16p cam bam trén bé
mit gao dé 1am giam lwong diu cam cé trong rugu thanh
pham. Vo khoang 3 - 4 lan, dén khi nao thdy nuéc vo gao
trong la duoc.

- Nau: muc dich dé lam chin gao, mém gao, lam hat tinh
bot truong nd va giai phong amylose va amylopectin, chuyén
hat tinh bot tir trang thai khong hoa tan thanh trang thai hoa
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tan trong nudc, nhim tao diéu kién cho enzyme amylase dé
dang tin cong. Do d6, niu con goi 14 qué trinh hd héa tinh bot
dé tao moi truong thuan 1¢i cho nim méc phat trién. Yéu cau
12 com phai chin déu, mém va khong bi séng, khong duoc qua
kho hay quéa u6t, khong bi von cuc va két dinh vao nhau. Ty 18
gao: nude khoang 1:1,2.

- Lam ngudi: com sau khi ndu chin thi can phai duoc
lam toi com va lam ngudi ¢ dudi quat dén nhiét do khoang
30 - 32°C. Vi d6 1a nhiét do thich hop dé cho ndm mdc, ndm
men séng va phat trién, néu nhiét do cao qué thi h¢ vi sinh vat
trong banh men sé bi tiéu diét, khi d6 qua trinh 1én men khéng
con y nghia.

- Trdn men: com sau khi da dugc lam ngudi dén nhiét do
30 - 32°C, banh men dd dugc nghién min, ta tién hanh tron
com va banh men véi nhau theo ty 1€ gao: banh men la 1000:8
(g). Qua trinh tron can phai thyc hién déu tay dé nguyén lidu
phan bd déu vao nhau, hé vi sinh vat trong banh men dugc
phan bd dong déu thi qua trinh dudong héa va 1én men dugc
dién ra ddng déu va hiéu qua.

- U com: sau khi phdi tréon xong thi ta cho com vao
thung hodc hil nhua, duy tri nhiét d6 0 30 - 32°C, thoi gian
com khoang 4 ngay dé nim méc sinh truéng va phat trién,
chuyén hoéa tinh bot thanh duong nho enzyme amylase cia
nam moc tiét ra. Vi khuan sinh acid tao mdi trudng c6 pH
thuan loi cho ndm men hoat dong. Ciing trong giai doan nay,
nam men ciing bat dau phat trién va chuyén hoa mot it duong
thanh rugu. Khi toan bd ndm mdc bao léy hat com, an sau vao
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trong 161 com, dung tay an vao com thay c6 nudc thoat ra, co
mui thom ndng cua rugu, com an co6 vi ngot manh, cay va tan
nhanh trong mi¢ng la duogc.

- Lén men: sau khi u da dat yéu cau thi ta cho nudc vao,
nudc phai dat chi tiéu an toan thuc phém, lugng nude cho vao
1a khoang 2lit/1kg gao. Tién hanh 1én men & nhiét do 25 + 2°C
v6i thoi gian 1én men 14 9 ngay. Trong subt qué trinh 1én men,
nam men s& chuyén héa duong thanh ruogu etylic va CO,,
ngoai ra c6 mot sd san pham phu nhu methanol, aldehyde,
acid, glycerin, furfurol,... ciing do qua trinh 1én men tao ra.

- Chung cit: két thic qué trinh 1én men, tién hanh chung
cat bang hé théng chung cit rugu dé thu duge rugu men la
thanh pham. Sau khi chung cit thi can phai c6 thoi gian trix
ruou dé ruou 6n dinh céc chat va thanh phan, tién hanh qua
trinh loc ruou dé ruou dat dugc do trong tdt. Sau do rot chai
theo thé tich va d4n nhan san pham.

Hinh 5.2. Rueou thanh pham
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5.1.5.2. Phdn tich, danh gid chdt lwong rieou thanh pham
Tién hanh danh gia cam quan va phan tich ruou thanh
pham cta nguoi dan san xuit (CT1), ruou duge lam tir banh

men 14 cua nguoi dan (CT2) va rugu dugc lam tr bAnh men

moi.
Bing 5.3. Két qua phan tich ham leong methanol,
aldehyde, ethanol

Tén Methanol Aldehyde Ethanol
miu | (%v/v Ethanol 100°) | (mg/L Ethanol 100°) (th;(;(f:g//v
CT1 96,3° 596,4°¢ 46,2°
CT2 85,8" 579,2° 38,4°
CT3 22,5° 102,3* 42,6°

Ghi chu: cac ky tw a, b, ¢, d thé hién suw khdc nhau cé v
nghia tho”'ng ké cdc mdu véi muec y nghia 5%.

Tu két qua phan tich mét s6 chi tiéu chat lugng ruou,
nhan théy réng, mac du ham lugng ethanol trong rugu do
nguoi dan san xuét cao hon ruou duge lam tr bAnh men méi,
tuy nhién cac chi ti€u chét luong khac lai kém hon. Pac biét
ham lugng methanol trong ruou dugc lam tor banh men maéi
thap hon rat nhiéu so voi hai loai rugu con lai. Piéu nay khiang
dinh thém chét lugng va an toan cua rugu thanh phém duoc

lam tir banh men maoi.
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Két qua ddnh gid cam quan

Bing 5.4. Két qua danh gid cam quan

MAiu Mau sic va dj trong Mui Vi

CT1 5,44° 4,63° 4,63
CT2 6,13" 5,28" 5,53
CT3 6,84° 6,03 5,91°

Ghi chd: cdc ky tw a, b, ¢, d thé hién sw khéc nhau cé ¥
nghia thong ké cdc mau véi mire y nghia 5%.

Tir két qua trén bang 5.4, ta thiy rugu duoc san xuat tir
banh men mdi c6 cac chi tiéu cam quan tot hon so véi cac san
pham con lai. Pic biét chi tiéu mau sic va do trong tot hon
han so véi rugu do ngudi dan san xuét.

Nhéan xét: Tir nhitng két qua phan tich, danh gia cam
quan chét lugng rugu, cod thé khéng dinh, ruou duoc lam tur
banh men m&i c6 chat lugng, an toan hon cling nhu dugc danh
gi4 yéu thich hon vé mit cam quan.

5.2. Khao sat kha ning san xuit rugu quy mo pilot

Tién hanh nghién ctru thir nghiém trén quy mé 8 kg gao véi

cac thong s6 nhu sau:

- Gao : 8 (kg).

- Banh men 1a : 64 (9).

- Nhiét do u : 30 - 32°C.
- Thoi gian u . 4 (ngay).
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- Luong nude cho vao 1én men : 16 (lit).
- Nhiét d6 1én men : 25+ 2°C.
- Thoi gian 1én men : 9 (ngay).
- Tién hanh chung cét trén thiét bi chung cat don gian.
Bing 5.5. Két qua thir nghiém mdu 8 kg gao so véi mau
0 phong thi nghiém

Cé miu Pon vi
Cac chi tiéu
6400 (A) | 200 (B) mL
Do ruou 42,00 42,50 %v/v

Ham lugng methanol 26,10 23,80 %v/v Ethanol 100°

Ham luong aldehyde 254,66 100,00 mg/L Ethanol 100°

Ham luong furfurol 2,00 2,54 mg/L Ethanol 100°

Két qua ¢ bang 5.5 cho thay:

- D6 rugu & mau A ¢ giam di nhung & mirc chip nhan duoc.

- Ham luong aldehyde & mau A 16n hon mau B 2.5 lan,
ham lugng furfurol & mau A thap hon mau B.

Vi 8 kg nguyén li¢u gao, thu dugc 6400 mL rugu ¢ 42
%v/v. San pham thu duoc dap tng tiéu chuan Viét Nam vé
ruou trang chung cat. Nhu vay hiéu suat thu hdi rugu nguyén
chat 13 16n dat 75% so véi nguyén liéu gao, dap ung yéu cau
vé hiéu suét thu hdi va hiéu qua trén thyc té.

5.3. San xuat thir nghiém quy mé 30 lit san pham/ mé

Trén co sé quy md 8 kg gao nguyén lidu. Tién hanh
nghién ctru thir nghiém trén quy moé 40 kg gao vdi cac thong
sd nhu sau:
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- Gao - 40 (kg).

- Banh men 1a : 320 (9).

- Nhiét do u : 30 - 32°C.
- Thoi gian u . 4 (ngay).

- Luong nude cho vao 1én men : 80 (lit).

- Nhiét @ 1én men 125+ 2°C.
- Thoi gian 1én men : 9 (ngay).

- Tién hanh chung cit trén thiét bi chung cét c6 bd phan
kiém soat nhiét do.

Bing 5.6. Két qua phdn tich ham lirong ethanol, methanol

va aldehyde
Tén chi tiéu Ruou tring chung cit
Ham lugng ethanol & 20°C, tinh theo % (v/v) 43,3
Ham luong Methanol, mg/L ethanol 100° 44 4

Ham luong Aldehyde tinh theo axetaldehyde,

192,8
mg/L ethanol 100°

Luong san pham (L) 34

Vi 40 kg nguyén liéu gao dau vao, cic thong sb theo
quy trinh cong nghé san xut ruou men 14, da thu duoc 34 lit
ruou thanh pham. San phdm vé mit cam quan c6 mau trong
sudt, mui vi hai hoa, dic biét cac chi tiéu vé hoa hoc dap tng
tiéu chuén Viét Nam vé ruou tréng chung cat. Hiéu suat thu
hoéi rugu thanh phdm 16n, dap tng vé mit hiéu qua kinh té
thyc tién do vay c6 tiém ning timg dung vao thyc tién san xuét.
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