NHUNG BIEN POI HOA SINH TRONG QUA TRINH LEN MEN CHINH, LEN
MEN PHU TRONG CNSX RUQU VANG
TS. Hoang Thi Hoa

Tom tit: Ruou vang 12 loai 6 udng c6 con (ham luong tir 5 dén 13) duoc 1én
men tir qua chin c6 huong vi dic biét. Qua trinh san xuat ruou vang trai qua nhiéu céng
doan phtrc tap trong d6 1én men chinh la 1én men phu la hai qué trinh trung tdm. Men
dugc st dung cho hai qua trinh nay 1a Saccharomyces cerevisiae va mot s6 nim men
khac cting ho Saccharomyces. Dui tAc dung ciia nAm men va diéu kién coogn nghé phu
hop, dudng va cac chat dinh dudng trong nho dwoc chuyén hoa thanh etanol va cac hop
chat thom dic trung cho tirng loai vang nho. Pong thoi, trong qua trinh nay, cac hop
chat khong c6 loi ciing duoc loai bo.

Twr khoa: Ruou vang, nho, Saccharomyces cerevisiae, Ién men chinh, [én men phu.
1. Rwou vang la gi?

Ruou vang qua duoc ché bién tir nuéc qua, do 18n men ty nhién. Dé san xuét
ruou vang qua, nguoi ta dung cac loai qua chin c6 hwong vi dac biét nhu nho, dura, dau,...
Ruou vang c6 dic diém: do con thap, san pham ty nhién c6 ngudn géc tir qua, co gia tri
dinh dudng cao, khéng c6 hoa chat doc hai.

Loai ruou vang phé bién hién nay trén thé gigi va tai Viét Nam 1a vang nho,
nguyeén liéu chinh 1a qua nho chin: nho do, nho trang.

Ruou vang qua 1a loai d6 udng cé con duoc 1én men tu nhién tir cac loai qua chin
c6 huong vi dic biét nhu: nho, chudi, ddo, dira, dau,... Vang thudong c6 ham lugng con
trong khoang tir 5 dén 13% va thuong duoc dat tén theo loai qua dung dé 1én men. Ruou
thudng c6 huong vi gidng huong vi qua qua tuoi, c6 thé bao quan, van chuyén ¢ diéu
kién thuong. Do duoc 1én men tir qua twoi va khong qua qua trinh chung cat nén ruou
giit dwoc gan nhu day du cac dudng chét ¢ trong qua. gia tri dinh dudng cua ruou tham
chi con ting 1én do sy giai phéng cac amino axit va cac chat dinh dudng khac tir nam
men trong qué trinh 1én men. Ruou vang qua chua tir 8 - 11% con va 2 -3 % duong véi
nang lugng tir 70 -90 kcal/100ml.

2. Phan loai rwgu vang

Ruou vang thuong chira con etylic, dudng, axit, alcohol bac cao, tanin, aldehit,
ester. Py 1a mot loai d6 udng 1én men c6 tir thoi ¢6 xua, dugce dé cap trong kinh thanh
va trong ghi chép lich sir cia mot s6 nudc chau A. Dya vao thé nhudng, do chin cua
qua, thanh phan héa hoc cua qua, cac phu gia sir dung, cdng nghé 1én men va tudi cua
ruou, ham luong con va duong, ¢ thé phan loai ruou vang ra thanh mot sé loai nhu
ruou vang tu nhién (natural wines (9-14 % alcohol) ) and rugu khai vi (15-21% alcohol).

Céch phan loai duoc st dung nhiéu nhét boi cac chuyén gia vé ruou la phan loai
theo mau sic cua ruou: vang d6 va vang trang sau d6 1a vang hong va vang lap lanh
(rosé and sparkling wines).

Vang nho duoc lam tir duy nhat qua nho va trong quéa trinh san xuat khéng st
dung thém vat cir mot nguyén liéu nao khéc (trir dudng va thung gd soi).



Vang qua c6 thé dugc 18n men tir nhiéu thanh phan co ban khéc nho, ciing c¢6 thé
duoc bd sung thém huong tir qua, hoa va thao moc. Nhirng loai ruou nay tuong lam tir
dich qua dao, tao, chudi, dira, x0ai, mit. Rugu anh dao (cherry) thudng duoc lam tir qua
chery do loai qua nay c6 thé cung cap du do axit cho rugu. Ruogu thuc vat (plant wine)
duoc san xuat tir dich nude ép cua ciy nhu phong, bach duong, dua, dwa hau va cac loai
ciy trong vuon khic nhu dai hoang, rau mui tiy va canh hoa hong. Raisin wine duoc
1am tir nho kho. Rugu vang da chung loai (Multisort wine) duoc san xuat bang cach tron
céc loai nho va nguyén liéu ruou khac nhau. Ty thudc vao thoi gian cua cac gidng nho
1én men va ruou vang mau trai cay duoc phan loai 13 trong cac loai ruou vang do, tring
va hong.

= (contains alcohol formed durng.
lermentanon as wed as added alcohol)

=

D0

Still Sparkling Still Sparkling St Perlé  Sparkiing Dry Medium Sweet Tawny Ruby Vintage Vermouth  Various

Hinh 1: Phan logi ruou vang
3. Qua trinh 1am ruwgu vang tir nho
Ruou vang nho c6 thé 1am tir nho xanh (tao ra vang tring) hodc nho d6 (tao ra
vang dd). Qua trinh 1am rugu vang tir nho bao gém cac cong doan chinh: thu hai, lam
nat, thu dich qua (véi vang tring), 1én men, @ chin, 6n dinh, loc va dong chai (chi tiét
trén so d6 hinh 2).
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Hinh 2: Qua trinh lam ruou vang tir nho

4. Cau tao va thanh phan ciia qui nho

Qua nho dugc cau tao bai 4 phan chinh, mdi phan c6 nhitng thanh phan va dic
diém riéng (hinh 3):
- Lop sap (wax layer): & ngoai cung c6 tic dung bao vé qua, ngin chin sy mat nudc
cua qua tuoi. DPdi véi qua trinh san XUat rugu vang, no lai ngan chan sy xam nhap cua
enzim trong qué trinh Ién men.
- Lop vo: thuong chiém khoang 10% khéi lwong qué, co thanh phan héa hoc chi yéu
cAu tao nén vo 1a cac pectin, vo twong dbi bén, kho bi enzim phéan hity, vo chira hau hét
cac hop chét tao huong, tao mau cho ruou.
- L6p thit qua: Chiém khoang 80% khéi lugng qua, chira chu yéu nude, duong va cac
axit hitu co. Pay 1a phan dé dang duoc enzim pha v trong qua trinh san xuat ruu vang.



Wax layer (Cuticle) Pulp cells (pericarp)
- Pathogen protection

- Regulate water loss

- Prevent enzymes from
degradationin
winemaking

-Expanded cells

-Lower esterified pectin
-Easier for enzyme degradation
during winemaking

-Contains mainly sugars and
organic acids

Skin cells (exocarp)

-Condensed and tightly packed cells
-Highly methyl-esterified pectin
-Resistant to enzyme degradation
-Contain most favorable compounds
contribute to the color, aroma and
body

Seed

-Higher phenolic compounds
contribute to wine bitterness
-Surrounding mucilage reduces
the extraction of bitter tannins
during winemaking

Hinh 3: Ciu tao ciia qua nho
Khi thuc hién qua trinh 1én men rugu tir nho, viéc dau tién can lam 1a pha v&
cAu tric clia qua, tao diéu kién tét nhat cho qua trinh 1én men. Qua trinh nay co thé tién
hanh co hoc bang phudng phap nghién. Bé qua trinh 1én men thuan loi, c6 thé sir dung
thém mot s enzim thiy phan nhu pectin lyasa.

Residual pulp bound to skins, hot buffer
fraction, highly esterified HG and RG polymers,
need to be broken down with enzymes
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Wine AGPs, HGs, RG pectins and
x\/loglucans — \
cell wall degrading

enzymes (Pectin Lyase- KOH fraction, xyloglucan-rich coated pectin,
rich preparations needed) highly esterified HG and RG polymers

The crush, tartaric acid
and malic acid work as
chelatingagents

to extract de-esterified pectin

Hinh 4: M6 hinh qud trinh phé vé cdu triic ciia cdc phan trong qud nho khi tién hanh
Ién men (A simplified model of the wine grape cell wall showing the major tissue
layers and the role of enzymes in maceration during fermentation)

5. Qua trinh 1én men chinh trong sin xuit vang nho

Qua trinh 1én men vang nho 12 mdt qua trinh phtc tap, bi 4nh huéng béi nhidu
diéu kién. Nho ban than no, trén bé mat vo da chira mot hé nam, vi khuén, virus va céac
vi sinh vt rat da dang.

C6 thé hinh dung qua trinh hinh thanh rugu vang bao gdm qua trinh chuyén hoa
dinh dudng (glycolysis), ddng hoa, chuyén hoa cac hop chit c6 trong nho dé tao thanh
ruou, huong, vi va mau cho ruogu.
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Hinh 5 : Sy chuyén hoa dich qua nho thanh ruou duoi tac dung cua nam men
Saccharomyces cerevisiae

Theo d6, nam men chuyén hoa dinh dudng tir qua nho thanh etanol, cacbon
dioxit. Cac hop chat khac nhu axit, polyphenol, mot phan dugc chuyén héa, mot phan
duogc giai phong tir vé tao nén huong vi, cho rugu. Dé thyc hién duoc qua trinh chuyén
hoéa nay, mot sb chung nidm men 1én men ruou vang co thé duoc st dung la:

- Saccharomyces vini: 6 13 nhiing té bao c6 hinh dvan, kich thudc trung binh:
(3,8) x (5, 12)mm, sinh san bang hinh thitc nay chdi va c6 kha ning tao thanh bao tir.
Trong dich ép nudc qua S.vini chira t6i hon 80% tong sd Saccharomyces, ching c6 kha
nang sinh ra invectaza ngoai bao dé chuyén hoa sacaroza thanh fructoza va glucoza .Vi
vay co thé sir dung S.vini dé 1én men rugu tir dich qua c6 bo sung thém sacaroza ¢ ham
lugng kha cao. S. vini c6 kha nang chiu dugc con & ham lugng cao va cé thé tao duoc
18, 19%V cdn, kha ning két ling sau khi két thiic 1én men cua S.vini 1 kha nhanh, 1am
cho san pham c6 huong, vi rat dic trung.

- Saccharomyces cerevisiae (con goi la: S.cerevisiae var ellipsoideus): Do 1a
nhiing té bao c6 hinh elip, c6 kich thudc tuong tu nhu Saccharomyces vini. Nhiéu cong
trinh nghién ciru cho thay: S.cerevisiae khong chi ¢6 kha nang chiu c¢on cao, ma kha
nang 1én men va tao con ciing cao hon nhiéu so véi mot s chung nhu: S. festinans, S.
oviformis. S. cerevisiae co thé tao dugc d6 con 18, 20%V. Ngoai ra kha nang két lang
va tao huong, vi dic trung cho san pham cua S. cerevisiae ciing rat tét. Vi vy, trong san
xuat nude qua 1én men c6 do con cao, ngudi ta thuong sir dung S. cerevisiae dé 1én men.

- Saccharomyces oviformis: cé hinh dang va kich thudc twong ty nhu S.vini nhung
kha ning sinh san va phat trién & giai doan dau cham hon S.vini, do c6 kha ning chiu
con kha tot, nén sé luong té bao van tiép tuc ting dan trong qué trinh 1én men. S.
oviformis khong 1én men galactoza, va co thé tao thanh mang trén bé mat san phém co
chtra 10%V c6n . S. oviformis c6 kha ning 1én men kiét dudng va do ruou co thé dat
to1 18%V, san phém c6 huong, vi kha tdt, nén thuong duogc sur dung dé san xuat cac loai
san pham 1én men kiét duong.
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Hinh 6: So do6 chuyén héa cdc hop chit ¢ trong qud nho tao thanh cdc hop chdt trong
ruou dwdi tac dung cua nam men.
Trong qué trinh 1én men, ¢6 nhiéu yéu t6 anh hudng téi chat lugng va ham luong
ruou. Trong d6 can chd y:
* Cdc diéu kién lén men
+ Ham ludong duong tir 12 -16%
+ pH axit yéu+ Nhiét do 1én men dao dong trong khoang tir 18-28°C
+ Thoi gian 1én men tir 1- 14 ngay
+ Thiét bi 1én men thudong 1 cac thing inox hodc thing gb ¢6 thé tich 16n.
* Céc bién d6i xay ra trong qua trinh 1én men chinh:

Trong qué trinh 1én men chinh rugu vang & diéu kién nhiét 46 tuong ddi cao,
ndng d6 dudng 16n ndm men chi yéu 1én me chuyén hoa duong thanh ruou va cc san
pham phu.

CsH1206 — C2HsOH + CO2 + San pham phu

- Cdc yéu t6 anh hwéng t6i qud trinh 1én men chinh

+ Nhiét do ; Nhiét d0 c6 anh hudng truc tiép dén sy sinh san va phat trién cua nAm
men va chat luong ciia san pham. Nam men c6 thé ton tai va phat trién ¢ nhiét do tir
4+45°C, nhung nhiét d6 phu hop nhét cho su sinh san va phat trién ciia ndm men 1a 28+
30°C. Nhiét d cang thap thi nAm men sinh san cang cham, thoi gian 1én men bi kéo dai
hon, tuy nhién lai han ché duoc sy nhidm khuan va nguoc lai, nhiét d¢ cang cao (vuot
quéa 38°C) thi nAm men sinh san nhanh hon, thoi gian 1én men ngan hon, nhung kha ning
nhiém khuan sé rat cao.



Mat khac nhiét d§ con anh hudng rat 16n dén chat lugng cua san phém; Khi 1én men
& diéu kién nhiét do lanh thi huong, vi cia rugu s€ cd mui vi cla trai cay va tuoi hon,
ham luong axit bay hoi thdp hon, ham luong glyxerin s& ting hon.

+ pH ; Nam men c6 thé sinh san va phat trién trong moi truong c6 d6 pH tir 2,5+
7,5 nhung theo da sb tac gia thi do pH phu hop nhét véi su sinh san va phat trién cia
nam men 12 4 | 6 nhiéu chiing nAm men c6 thé sinh san va phat trién tot & pH 3+3,5. Vi
vy dé han ché qua trinh 14y nhidm va phat trién cta nhiéu loai vi khuan, phu hop véi
d6 pH tu nhién cua nguyén liéu va chit luong cua san pham, trong san xut cac nha san
xudt ludn duy tri 6 pH & mirc 3,2+4,0. Bé diéu chinh d6 pH ciia dich 1én men, ngudi ta
str dung NaHCO3, CaCOs, axit tartric, xitric. PO pH thap hodc cao qué ciing s& lam thay
d6i cAu truc protein ctia nhiéu loai enzym tham gia truc tiép vao qua trinh 1én men Vang
va lam giam kha nang hoat hoa ctiia enzym.

+ Néng doé ruwou: Mboi giéng nidm men c6 kha nang chiu dugc néng do ruou khac
nhau, ¢6 giong chiu dugc con ¢ ndng d6 thip nhu: Hansenula, Anomala va mét sé men
dai chi chiu duoc 3%V nhung rat nhiéu chung nim men thudc giéng Saccharomyces lai
c6 thé chiu dugc 9+12%V c6n va 1én men dat t6i 14+16%V. Trong qua trinh 1&n men
ruou, ndng d6 ruou ting dan s& gay tc ché khong chi cho cac hoat dong sdng ctia ndm
men ma con kim ham hoat dong cta nhiéu loai enzym chuyén hoa dudng thanh ruou,
kha nang séng sot ciia nAm men phu thudc vao nhiét do va néng do ruou co6 trong dich
I&n men.

+ Ham lugng duong; N4am men dat toc do 1én men nhanh nhat khi ham lugng
duong trong dich 1én men c6 tir 1-2%, nhung dé c6 san luong con tbi da /gam dudng
duogc 1én men thi ndng d6 duong t6i da phai cao hon rat nhiéu. Nhiéu cong trinh nghién
ctru cho thdy: ham luong dudng phu hop cho qua trinh 1én men 13 12+20%, con & ham
luong dudng 25% sé& tc ché qua trinh 1én men.

Mat khac ti I¢ cac loai duong c6 trong dich 1én men cling anh huéng khong nho
t6i toc d6 va hiéu suat 1én men. Két qua nghién ciru ciia nhiéu tac gia di cho thay:
glucoza 13 loai duong phit hop nhat cho su sinh san va phat trién ctia nAm men ciing nhu
qua trinh tao ruou, tiép d6 1a duong fructoza va sacaroza... vi viy qué c6 chira ham luong
duong khir cang cao thi cang c6 loi cho qua trinh 1én men va chat luong cua san pham.

+ Axit hitu co: Nguoi ta rat it chua ¥ dén anh hudng cua axit hitu co khong bay
hoi t6i qua trinh 1én men, vi nhiéu khi 4nh hudng ciia cac axit hiru co bi 10ng trong anh
huong cia 6 pH. Nhiéu két qua nghién ctru cho thay: axit 1a thanh phan quan trong dé
lam giam d6 pH, co tac dung trc ché nhiéu loai vi khuan. Sy anh hudng cua axit hitu co
d6i véi qua trinh 1én men khong phai do ham lugng tong s cia cac axit hiru co khong
bay hoi ma do thanh phan va ham luong ciia mét s6 loai axit hiru co cé trong dich lén
men, cac axit béo, axetic, butyric, propyonic déu c6 anh hudng quyét dinh dén su sinh
san va phat trién ciia nAm men.

+ Ham lwong nito: Nito 1a thanh phan quan trong tham gia vao qua trinh hinh
thanh va phat trién cia té bao noéi chung. Hau nhu moi thanh phan cua té bao déu co



chtra nito' ¢ nhitng ti 18 khac nhau. Protein chiém 25+60% trong luong kho cua té bao
(trong d6 nito tong s6 da cO 4+12%), nito & dang NHz chiém khoang 75%V.

Trong thyc té san xuat Vang, khi nhan giéng nim men ngudi ta thudng bo sung thém
lyzin, arginin hodc (NH4)2SO4 & ndng do 0,6% (tinh theo nito) dé ting cudng kha ning
sinh san ctia nAm men.

+ Cdc logi muéi khodng; Nguoi ta 3 xac nhan cac nguyén té N, P,S.. dong vai trd
quan trong d6i v6i su hinh thanh mang va nhan cua té bao, Cu, Ca, Mg 1a trung tim hoat
hoa cuia nhiéu loai enzym tham gia vao qua trinh chuyén ho4 dudng thanh rugu (Cu cd
trong polyphenoldxydaza, Mg co trong nhiéu cofacto ciia cac enzym ngoai ra mudi phot
phat, K,.. con c6 tac dung nhu mdt dung dich dém gitt pH ctia méi truong luén on dinh.

Ngudn mubi khoang can thiét cho qua trinh 1én men thudng bao gdm : Mg, K, I,
Ca,Co, Fe, S, P.., trong dich quéa di c6 day du thanh phan cc chit khoang, viéc bo sung
cac loai khoang nén hét strc than trong va tuy thudc vao tung loai nim men, ban chat
cta dich qua.. moi sy du thira ciia cic nguyén t6 khoang déu co thé kim him qua trinh
I&n men.

Mot sb loai vitamin (B1, biotin, E..) cling c6 tac dung rat tot dén sy sinh san va
phat trién ctia nAm men, nAm men ciing c6 thanh phan vitamin rat phong phu vé chiing
loai va ham luong, két thic qua trinh ty phan nAm men d3 giai phong cac axit amin va
cac vitamin hoa tan trong ruou 1am cho ham lugng protein tong sd ¢ trong san pham
tang 3 - 4 1an. Su c6 mit cla cic axit amin va cac vitamin c6 trong san pham da gop
phan dang ké lam ting gia tri cdm quan cua san pham. Nhiéu loai vitamin con c6 tac
dung ting cuong sy hoat hoa ctia mot sd loai enzym trong qué trinh 1én men ruou.

+ Mt d6 men giong: Ham luong té bao nam men c6 trong dich 1én men cang thap
thi thoi gian nhan gidng va 1én men sé& bi kéo dai hon, dé bi nhiém khuan, nguoc lai ham
luong men gidng trong dich 1én men cang cao thi thoi gian 1én men s& ngan hon, han
ché dugc kha nang nhidém khuan do su 4p dao cia nim men. Nhung ham luong men
gidng qué cao s& 1am thay doi thanh phan moéi truong 1én men va s& khong co lgi cho
qua trinh 1én men va chét lugng san pham. Nhin chung theo nhiéu tac gia thi ham lugng
men giéng trong dich 1én men chi nén c¢6 4+10 triéu té bao/1ml dich 1én men la phu
hop.

+ Chat khir trimg: Viéc st dung SOz 1am chat khir tring da duoc biét toi vao giira
thé ky 20 va hién nay van dang duoc str dung rong rii trong cong nghiép san xuat cac
san phém 1én men. SO2 ¢6 thé duge bod sung truc tiép ¢ dang khi, hodc co thé sur dung &
mot s6 dang mudi: kalimetabisunfit (K2S20s), natrimetabisunfit (Na.S:0s) hoic
metabisunfit (SO2 16ng).

Tt ca dang SO trong can bang nay duoc coi la SO2 ty do, con HSOs™ (bisulfite)
c6 thé phan tng lai voi aldehyt, dextrins, pectic, protein va cac loai dudng dé tao thanh
a- hydroxy sulfuric axit (dang SO2 bén viing).

Pic tinh khir tring ctia SO2 chu yéu 13 do dang tu do, kha ning khir tring cia
SO 1a rat tot doi voi nhiéu loai vi khuan, nhung nAm men c6 thé thich nghi dugc dé phat



trién va 1én men trong mdi truong c¢6 SO2 & ham luong cao. Tuy nhién SO2 lai ¢6 anh
hudng 1am cham dan sy 1én men (vi SO2 1am giam kha nang 6xy hoa ctia dich 1én men).

SO; lam ting luong axetaldehyt va glyxerin trong qua trinh 1én men, dong thoi
SO; ciing han ché sy 1én men malolactic, vi vay viéc st dung SO2 trong qué trinh I&n
men ciing can phai c6 sy tinh toan phi hop véi cong nghé va thong thuong sir dung
SOz v6i ham lwong 75 - 100 ppm lam chat diét khuan, dong thoi 13 chit chéng 6xy hoa
13 ph hop va 6 hiéu qua rét tot.

Ngoai cac yéu td di néu c6 anh hudng nhidu dén qua trinh 1én men thi sy c6 mit
clia tanin, pectin, chat dinh dudng... ¢6 trong dich 1én men ciing c¢6 nhiing anh hudng
nhat dinh dén qua trinh 1én men va thuong duoc xir Iy ngay trudc khi tién hanh 1én men.

+ Oxy: Viéc suc khi cung cip oxy, khudy tron méi trudng co tac dong dén tc do
sinh trudng va phat trién ctia ndm men. Vi vay, mic du qué trinh 1én men ruou 1a qua
trinh yém khi nhung khi Ién men & giai doan dau, dic biét 1a gial doan nhan giéng thi
nhat thiét phai cho dich qua tiép xuc véi oxy ctia khong khi.

6. Qua trinh 1én men phu

Lén men phu la qué trinh Iam chin rugu vang, hinh thanh hwong vi, lam trong va
6n dinh chat lwong ruou vang.

Sau khi 1&n men chinh xong, tién hanh chuyén 1én men phu trong diéu kién nhiét
d6 on dinh tir 15 -18°C, thoi gian tir 1 -3 thang trong céac thiét bj thiing inox hoac thiing
gd. Trong qua trinh 1&n men phu rugu vang nam men van tiép tuc hoat dong thuc hién
c4c qua trinh chuyén hoé quan trong lam ting chét luong huong vi, 6 trong va khir céc
chat khong c6 loi trong ruou nhu:

- Tiép tuc qua trinh 1én men ruou ¢ téc dd cham hon

- Khu aldehit

- Ling trong cac cau tir 1am duc ruou

- Tiép tuc tao thanh cac este hinh thanh huwong thom cho san pham.

6.1. Qua trinh Ién men malolactic va malo - etanolic

Qua trinh lén men malolactic dwoc thwc hién boi vi khudn lactic nhw O.oeni,

ngay sau qua trink lén men ruwou béi ndm men S. cerevisiae.
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Hinh 7: Sy tao thanh malolactic va maloethanolic boi chung Saccharomyces cerevisiae
Trong qua trinh lén men malolactic axit malic tir qua nho dwoc decacboxylat tao
thanh axit lactic. Qud trinh nay dién ra & diéu kién pH thdp, ham lirong etanol cao va
nghéo dinh dwéng. Qud trinh nay cé thé dwoc thue hién boi enzim Schizosaccharomyces
pombe va O.oeni.
6.2. Qua trinh tao hwong vi cho ruwgu
Cac hop chit c¢6 trong dich 1én men lam cho huong vi ciia ruou khong duoc hai
hoa, séc nhu cac hop chét cua nitow, HzS tao thanh trong qua trinh 1én men, nhitng hop
chat c6 mui sunfua nhu mui trimg thdi, cai bap thdéi. Mot hdn hop gdm nhiéu ching
Saccharomyces cerevisiae va mét so ching gan nhw (S.arboricolus,S.cariocanus, S.
eubayanus, S. kudriavzevii, S. mikatae, S. paradoxus, S. uvarum and Naumovozyma
castellii) cé thé dwoc sir dung dé chuyén héa mui hwong (aroma) va vi (flavour), tao ra

su khac biét cho san phcfm.
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Hinh 8 : Saccharomyces cerevisiae tao san pham rwou c¢6 ham hrong HoS thap,
dam bdo hirong thom va chat lwong rueou.

6.3. Tao sw hai hoa giita dp ruwou va hwong vi

Muc tiéu ctia nha san xuat ruogu vang la san xuit cac loai ruou vang can béng
trong do néng dd ruou, d6 axit, vi ngot, vi trai cdy va tannin bd sung cho nhau dé tao ra
mot huwong vi hai hoa khi udng. Cac san pham cé chira glycerol-3-phosphate
dehydrogenase isozymes c6 kha nidng gidam dugc ham lugng etanol tir 15.6% (v/v) to
13.2% (v/v) and 15.6% (v/v) to 12% (v/v) trong rugu Chardonnay va Cabernet
Sauvignon. Tuy nhién trong qué trinh lam giam d6 ruou s& tao thanh cac hop chat khong
mong mudn nhu acetaldehyde and acetoin gay ra mui tao dap (bruised apple) trong ruou.
Pé giam dugc mui nay, can phai trung hoa cac hop chit tao thanh 2,3 butanediol bang
cach sir dung ché pham chtra butanediol dehydrogenase.

Hai qua trinh ndy s& 1am giam dang ké sy tao thanh acetaldehyde, axit axetic va
acetoin.
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Hinh 9: Sy tao thanh ruou vang coé ham lwong con thd'p boi sw co mat cua cac
chung Saccharomyces cerevisiae
6.4. Logi trir etyl cachamat trong quéa trinh s@n xudt rueu

Etyl cacbamat 1a mgt hop chdt duroc sinh ra trong qué trinh [8n men, 1a san pham
cua phdan ing giira ure voi etanol dac biét la trong cac logi ruou dwoc pha tron. Mdac
dii ham leong thdp, nhung ddy la hop chat c6 kha ndng gdy ung th.

Pé kiém sodt ham lirgng etyl cacbamat, nguwoi ta sir dung mét ching S. cerevisiae
DURI,2 dwoc cdi tién c6 chiza urea amidolyase c6 kha ndng chuyén héa ure thanh
amoniac va cacbon dioxit, tir logi etyl cachamat khéi qué trinh san xuat. Ché pham
ECMo01 da dwoc danh gida la co kha nang loai 90% etyl cacbamat trong ruou
Chardonnay.
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Hinh 9: Qué trinh giam s tao thanh etyl cacbamat trong rirou vang béi ché pham
chira chung Saccharomyces cerevisiae va urea amidolyase
6.5. Sur tao thanh hwong vi tir c4c hop chit thom trong rwou
Han hop phiic tap caa cac hop chit trong rugu nhu cac hop chit thom, cac hop
chét tao mui va su thay ddi cua cac hop chit héa hoc tir trong bai vi sinh vat va thung
96 soi tao ra huong vi riéng biét cho cac loai ruou.
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Hinh 10: Thanh phan héa hoc cia riou

Cac hop chét tir qua nho 1am cho rugu ¢6 nhitng huong vi co ban va tao ra sy khéc biét

cho ting loai rwou khac nhau. Cac hop chat tao ra huong vi la: cac aliphatics,

benzene-derivatives, esters (cis-rose oxide, ethyl acetate, ethyl butyrate, ethyl formate,

ethy exanoate, ethyl propionate, furaneol, isoamyl acetate, isobutyl acetate, methyl



cinnamate), lactones, sotolon), norisprenoids (e.g., p-demascenone, B-ionone, 1,1,6-
trimetyl-1,2-dihydronaphtalene) hexanoate, ethyl propionate, furaneol, isoamyl acetate,
isobutyl acetate, methyl cinnamate), lactones (sotolon), norisprenoids (e.g., PB-
demascenone, [B-ionone, 1,1,6-trimetyl-1,2-dihydronaphtalene), phenols, pyrazines
(e.g., 3-isobutyl-2metoxypyrazine), sesquiterpenes (e.g., rotundone), monoterpenes
(e.g., linalool, geraniol, hotrienol, nerol, citronellol, cis-rose oxide and a-terpineol) and
thiols (e.g., 4-mercapto-4-metyl-pentan-2-one, 3-mercaptohexan-ol, 3-mercaptohexyl
acetate, etc.). Cac hop chdt nay 6 tac dong tirng phan, riéng biét va két hop véi nhiing
chdt khac tao ra cdc dac tinh riéng biét cho céc loai rueou. Vi du: hueong vi “6t chuéng”
(bell pepper) ciia riwou Cabernet Sauvignon dwoc tao thanh do hop chat 3-isobutyl-2-
methoxypyrazine trong khi déc tinh giong dau tay ( strawberry-like character) cia Pinot
Noir dwroc tao thanh bdi s két hop ciia mét sé ester bao gom ethyl acetate, ethyl
butyrate, ethyl formate, ethyl hexanoate, furaneol and methyl cinnamate....

Tur cac hop chat tao hurong va vi tir nho, ¢6 thé nhdn dién va phan logi déc tinh
cuiia mot sé loai rrou theo nho.

vY?Y

Plnot Noir Malbec Cabemet Sauvignon
Sangiovese Gamay Tannat Meriot G_renache

Nebbioclo Dolcetto Carmenére Syrah Zinfandel
Tempranillo Cabemet Franc

Hinh 11: Phan logi vang dé theo chat thom
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Hinh 12: Phan logi vang trdang dwroc 1am tir nho xanh theo chdt thom

Su twong tac giita NAmM men Véi cac hop chat tir nho va qué trinh chuyén héa thi
cap (esters, fusel alcohols, carbonyls, axit béo dé bay hoi, hop chat sulfur, etc.) tao ra
ddac tinh ciia rieou vang. Trong qué trinh 18n men chinh, mét vai hop chdt dwroc chuyén
hoa sinh hoc tao ra cac tién chdt cho cac si chuyén hoa thiz cdp thanh cac hop chat dé
bay hoi. Vi du: cac cysteinylated grape thiols khéong bay hoi (Cys-4AMMP and Cys-
3MH) c6 thé duoc gidgi phong tir cysteine (4MMP and 3MH) va chuyén hoa thanh cac
hop chdt c6 kha ndng bay hoi. Trong qud trinh lén men malolactic malolactic bacteria
cd thé dé cacboxylat dé chuyén axit malic thanh axit lactic va theec hién mét so qua trinh
chuyén héa khdc nhw diacetyl tao ra hiwong vi Qidng bo ( buttery flavour) cho rwou. Hon
nira khi i rirou trong cac thiing gé séi dé tiép tuc 1én men va lam chin ruwou, mét loat
cac s chuyén hoa hoa hoc dan dén sir thay doi dang ké trong hirong vi cua san pham
cusi cing. G4 Soi say thuong duwoc sir dung dé ché tao céc thing i ruei bdi chiing co
nhitng hop chdt thom tiém tang (vanillin, dan xuat vanillin-, phenol dé bay hoi va
lactones) ¢4 thé tdc déng véi hieong va loai rwou. Khi qué trinh 18n men tiép tuc dién
ra trong cac thiing gé sai, mootj sé hop chadt tir géi séi sé dwoc giai phong vao trong
rieoU tao ra su thay doi 16n trong cac hop chdt thom. Twong tu, rwou furfuryl va furfuryl
mercaptan (2-furanmethanethiol) c6 thé dwoc tao thanh tr furfural cia gé soi. Sw co
mgt cua cac hop chat tor gé~ Soi trong ruou lam tang thém hwong vi Cua ruou nhw vi dura,
Vi cay, vanila.



7. Két lugn

Rurou vang 1a mgt san pham chiza nhiéu chdt chéng oxi hda va tot cho sizc khoe.
Trong qué trinh sdn xudt, c6 nhiéu cong doan va yéu té anh huéng dén chdt lwong cudi
cung. Lén men chinh va I&n men phu 1a hai qué trinh trung tam trong san xudt rwou
vang.

L&n men chinh tgo ra ham lirong con cho rwou va hinh thanh mét sé tién chat
cho c&c qua trinh chuyén hoa thiz cdp dé tao nén hwong vi riéng cho céc logi rirou tir
cac logi nho khac nhau.

Lén men phu 14 qua trinh chuyén héa lwong st sau qué trinh 18n men chinh va
cac chuyén hoa thit cdp, 1én men malolactic dé hinh thanh céac hop chdt thom cho ruwou.
bong thoi, ddy ciing la qud trinh dé logi bé, chuyén héa cac hop chdt khdng mong muén
dé dam bao mize dé an toan véi sirc khde nguoi sir dung va tao ra hirong vi can bang
cho san pham rwou. Tir @6 ¢6 thé phan loai dwoc rweou theo dac tinh cia hwong thom
tao thanh.
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