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TOM TAT

Nhim gidi thi¢u va img dung k¥ thudt va cong nghé¢ trong ché bién va san xuat, ning cao chat
lugng san pham ruou, bai viét nay trinh bay qua trinh 1€n men hai giai doan, sir dung nam moc
Aspergillus spp. va nam men Saccharomyces cerevisiae trong qua trinh san Xuat nrou Shochu tir gao
va khoai lang theo phuong phap truyén thong ciia Nhat Ban. Trong qué trinh nay, nam moc
Aspergillus spp. dong vai tro quan trong trong viéc thuy phan tinh bét thanh duong, con ndm men S.
cerevisiae ¢6 tac dung chuyén hoa cic san pham duong thanh rurgu. Trong qua trinh [én men, ngoai
san pham chinh 14 ruou, cac hop cht hiru co dé bay hoi cting dugc san xuat, tao ra huong vi va mau
sac dac trumg cua san pham. Bén canh do, qua trinh tuyén chon nguyeén li¢u, diéu kién 1én men va
chung cat cling ¢ anh huong rat [6n toi hiéu qua cua qua trinh san xuat rugu Shochu. Nhom tac gia
hi vong viéc san xuat ruou theo phwong phap truyen théng cua Nhat Ban s& dugc chuyen giao, img
dung trong qua trinh san xuat ruou & Viét Nam, day manh qua trinh cong nghi€p hoa cac san pham
tir néng nghiép, ciing nhu dap img nhu cau tiéu thy do uong c6 con chat luong, an toan cua thi truong.

Tir khoa: Aspergillus spp., [én men, rieou Shochu, Saccharomyces cerevisiae

USING THE TWO-STAGE FERMENTATION TECHNIQUE
IN THE JAPANESE SHOCHU PRODUCTION PROCESS

ABSTRACT

To introduce and apply technology in the processing and production of alcohols, and
improve the quality of alcohol products aiming toward the sustainable development of the
beverage business, this review explains the Japanese shochu production from rice and sweet potato
using microbial Aspergillus and Saccharomyces. In this technique, Aspergillus spp. plays an
important role in the saccharification of starches to produce sugars while S. cerevisiae
simultaneously ferments these sugars to ethanol. During this process, numerous volatile aromatic
compounds also are produced, resulting in the distinct taste of final shochu products. Besides, this
review also presents a discussion on the scenarios of initial material, fermentation, and distillation
that affect the final yield of the Shochu production process.

Keywords: Aspergillus spp., fermentation, Saccharomyces cerevisiae, Shochu drinks
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1. PAT VAN DE

Theo béo cdo cia t6 chirc Y t€ Thé gi6i
(WHO, 2014), Nhat Ban 12 nudc tiéu thu )
uong c6 con tuong duong 7,3 lit rugu nguyén
chit tinh trén mot nguoi (tir 15 tudi tro 1én)
trong mét nim, cao hon so vai murc tiéu thy
trung binh cua thé gidi 13 6, 4 lit nrou nguyen
chat trén mot nguoi. Trong sé céc d6 udng cd
cén, ruou tring Shochu (&t — Thiéu Triru)
la loai san pham rdt phd bién tai Nhat Ban.
Theo tong hop s6 liéu tir Hiép hoi cac nha san
xuat rugu Sake va Shochu Nhét Ban (JSS),
tong san luong xudt xuong ruou Shochu nim
2019 cua Nhat Ban la khoang 800 trigu lit.
Cling v&i nhimng tiéu chuan gat gao vé chat
lwong ddu ra san phdm theo quy dinh Vvé an
toan thuc pham, cac nha san Xudt nrou
Shochu cuia Nhét Ban vin luén tim céch {mg
dung cac tlen b khoa hoc k¥ thudt trong qua
trinh san xuit dé nang cao chat lugng va gia
thanh cua san pham tao vi the va thuong hiéu
trong thi truomg d6 udng cé con.

Cung theo bao cao cua WHO, Viét Nam
la quoc gia dang phat trién v&i nhu cau tiéu
thu d6 udng co6 con, dic biét 1a ruou & mirc
cao va tang nhanh nhz‘it khu virc Pong Nam A
(tir 6,6 litnguoi/nam 2014 1én dén 8.3
lit/nguroi/ndm 2018). Tuy nhi€n, hién nay, san
pham ruou san xuit thu cong voi chat luong
va su an toan vé sinh thue pham khong dugc
kiém soat van dang chiém mét thi phan rét
lon ngoai thi trudng,

Véi muc dich gigi thiéu, chuyén giao va
irng dung khoa hoc ky thuat mdi trong qua
trinh ndng cao chét lugng, an toan vé sinh

thue pham ciia nganh san xuét rrgu & quy mé
tiéu — thi cong nghiép tai Viét Nam, nghién
clru nay xin tap trung gidi thiéu quy trinh san
xuat rou Shochu tir gao va khoai lang theo
phuong phép lén men hai giai doan truyén
thong ciia Nhat Ban. Cung véi do, nguyén
lidu dau vao, diéu kién lén men va chung cat
- la nhimg yéu t6 anh hudmg t6i chit lugng
rugu Shochu, ciing duge dem ra thao luan.

2. PHUONG PHAP NGHIEN cUU

Bai bao sir dung phuong phap thu thap sb
liéu thir cap tir nhirg cong trinh khoa hoc da
dugc cong bd ¢o lién quan téi qua trinh san
xuat ruou Shochu. Bén canh do, nhirng béo
céo vé thi truong tiéu thu ciing nhur ning luc
san xuét ruou Shochu tir cac td chirc (WHO,
JSS) ciing duoc tong hop va trinh bay.

3. KET QUA VA THAO LUAN
3.1.

Nguyén liéu chinh cia qua trinh san xuat
rirgu Shochu 13 cac san pham giau tinh bot va
dudmg, vi du nhu duong mia, gao, khoai lang,
khoai tay, bot mi. Thong qua qué trinh sinh
truong, 1én men yem khi khdng bit budc cua
cac vi sinh vat, cac loai enzyme thuy phan
dugc tao ra, chuyén héa nguyén liéu giau
duong va tinh bt thanh duong glucose, dong
thoi duong glucose duge cac vi sinh vt sir
dung dé 1én men tao ra ruou (C,H,0H).

Nguyén li¢u sin xuét ruou Shochu

Trong khuén khd bai viét nay, qua trinh
san xuat ruou Shochu tir loai nguyén li¢u pho
bién nhat la gao tring va khoai lang sé duoc
ldy lam vi du thao luan (Hinh 1).

A

Lén men

lan thir hai e

Chung cit Thanh pham

+ Ném méc
+ Nam men .
Gao tréng » Com ‘Len e
' lan thir nhat
Hip chin, d& ngudi
Hap chin, dé nguéi.
- . o1 nghién nhé 0 1
Khoai lang i Bot khoai
lang

[

Hinh 1. So' dd qua trinh san xuét rugu Shochu tir gao va khoai lang
qua hai giai doan Ién men, sir dung nim méc va nim men
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Nam moc

Nam men

Y A

Com ngudi

* Com moc

San phim lén men
lan thir nhat

1,0kg gao + 0,8kg bao tir nim méc
Nhiét do 30-33°C

Tron déu véi 1,2 lit nudc cat
Nhi¢t do 28-32°C trong 4-7 ngay

Hinh 2. So' dd qua trinh 1én men lin thir nhit trong quy trinh sin xuét rugu Shochu

Cac hé vi sinh vat 1én men dugc sur dung
phd bién trong qua trinh san xuat rrou
Shochu la nam moéc va niam men. Trong so
cac loai ndm méc phd bién, cac nim mébe
Aspergillus c6 kha nang sinh truong manh mé
dugc biét dén la nhimg vi sinh vat dugc rng
dung nhiéu hon ca trong qué trinh san xuat
rrgu Shochu. Déi véi ndm men, S. cerevisiae
1a nguon gene dang duge sir dung va danh gia
cao vé hidu qua Ién men.

3.2. Qua trinh Ién men lan thir nhat

Qua trinh 1én men lan thi nhat duge dién
ra theo hai budc chinh khi lan lugt U com
ngudi v6i nam mébc (bude 1), rdi sau d6 1a
nam men (budc 2).

O budre thir nhat, gao trang duoc vo sach,
ngam qua dém trong nudc lanh, hap chin, dé
ngudi, roi duge ph01 tron v6i ndm médc (Hinh
2). Ngoai thanh phan chinh 1a tinh bot, ¢6 vai
tro 1a nguyén liéu cho qua trinh 1én men, hat
gao tho con chira mot ham lugng lom nhirng
thanh phan khéng higu qua téi qua trinh Ién
men [a protein va lipid. Nhimg thanh phan
khong hiéu qua nay chu yéu nam o trong
mam va trén bé mat hat gao (Hinh 3). Chinh
vi vay, viéc danh bong. bao mon hat gao theo
mot ti 1é mong mudn, trude khi hap chin dé
phuc vu qua trinh 1én men hiéu qua la rat cin
thiét (Okuda va nnk., 2019).

C6 ba loai ndm méc thuong duoe st dung
trong qua trinh 1én men rugu Shochu tai Nhit
Ban 12 nim méc vang (moc hoa cau)
Aspergillus oryzae, nam mdc den Aspergillus
luchuensis va nam moc tring Aspergillus
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kawachii (Bang 1). Trong qua trinh 0 1én men
gilta nam mdc va com hép chin, c6 khoang 50
loai enzymes s& durgc tao ra, trong d6 phan 1on
1a cac enzyme gluco-, alpha- va beta-amylase,
¢6 tac dung chuyén i}éa tir}h bot thanh dlr(‘)’ng.
Ngoai ra, cac loai ndm moc nay con san xuat
cac enzyme protease va carboxypeptidase dé
chuyén héa protein trong com sang cac dang
amino-acid va peptide. Diéu nay dugc cho Ia
¢6 anh huong (61 huong thom va mui vi cua
ruou Shochu (Sasaki & Nunomura, 2003;
Furukawa, 2012).

(Nguon: Japan National Research Institute of
Brewing, 2014. The Story of Sake, vol.1, p.3.)

Hinh 3. Hat gao dugc danh bong bé mit
dé loai bé nhirng thanh phin khéng phu
hgp cho qua trinh 1én men

be lam sang to hon sur anh huong cua qua
trinh 1én men lan thir nhit cua nam mbc dbi
vai huong vi cua rugu Shochu, mét nhom
nghién ciru dén tir Pai hoc Kagoshima (Nhat
Ban) da su dung ky thuat Sic ki khi — Khéi
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phd (HPLC) dé phén tich cac san pham lén
men va phat hién ra rang vige sir dung cac
nam moc Aspergillus vang, tring hoac den
(Bang 1) sé& san xuat ra mot lwong lom cac hop
chat tu nhién, trong d6 ndi bat nhat la
isovaleraldehyde, ethyl caprylate, ethyl
caproate va ethyl 2-methylbutyrate. Nhirng
hop chat dé bay hoi nay c6 tac dung o rét
trong viéc tao ra cac mui vi dac trung cua
ruu Shochu. Chi tiét hon, khi phan tich dinh
tinh va dinh luong, so sanh san pham lén
men, cac két qua da chi ra ring nim méc
vang c6 cac san pham lén men riéng biét tir
alcohols va aldehydes, anh huong tdi
huong vi dac trung, trong khi nam mébe trang
va den c6 két qua lén men tuong tu nhau ve
cac hop chat dé bay hoi, trong do phé bién
nhét la c4c hop chat furans (Shiraishi va nnk.,
2016; Yoshizaki va nnk., 2010).

Viéc tmg dung cac loai nim mdc
Aspergillus trong san xuat thue pham lén
men rat can chua trong to1 sy an toan thuc
pham boi cic ho nim mée nay thuong san
sinh Aflatoxins, mot loai chat doc nguy hai
tdi sirc khoe con ngudi va dong vat. That may
man cac két qua phan tich bo gene cua ca ba
nam moc Aspergillus (Bang 1) déu cho thay
ching an toan trong sin xuét thuc pham va
khong c6 kha nang téng hop Aflatoxins
(Sasaki & Nunomura, 2003).

Két qua cua bude thir nhét trong qua trinh
Ién men rugu Shochu, sau thoi gian

hén hop com - sgi mbc cling cac enzym thiy
phan tinh bot va mét luong dudng glucose
da dugce chuyén hoa tir com (Hinh 4).

Toan bd san pham thu duoc tir bude thir
nhat dugc chuyén sang bude thir hai (Hinh
5), khi d6, nuéc sach va nam men S.
cerevisiae dugc phdi tron déu. Muc dich
cua qué trinh nay 1a tao diéu kién thuan loi
dé tir luong glucose c6 sin trong qua trinh
phat trién nam moc sé dugc nam men S.
cerevisiae su dung nhu nguon cacbon va
gia tang nhanh chong quaé sinh truong, ting
sinh khéi, dong thdi san xuat enzyme 1én
men duong glucose thanh rugu.

(Nguon: Japan Narnaf Rseach Institute of
Brewing, 2014. The Story of Sake, vol.1, p.3.)

Hinh 4. Hat com ngum sau 48 gio i voi

Aspergillus vdi com khoang 36-48 gig, 1a nam mée
San pham Ién men
lan thir nhat -
2.2kg hon hop b : - :
Sanlghatll?irl?\n men : Chung cat |- —»{ Thanh pham
n ai

Yy

Bot khoai lang

5.0kg khoai lang
4.2 lit nurde cat

30-33°C trong 9-14 ngay

Lam gia ruou theo nhu ciu

Hinh 5. Qua trinh 1én men lin thir hai trong qua trinh sin xuit rugu Shochu,
str dung khoai lang 1am ngudn tinh bjt chinh
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Bing 1. Ba loai nim moc pho bién duge sir dung trong qua trinh san xuit

rugu Shochu tai Nhit Ban

Tén Tén -
Dic tinh Ung dung
khoa hqc thlrcmg goi
Nhagy cim véi ohiét 48 Ch:l yel.l dtrqc str dung trong san
_ g o 2 B xuat thu cong
Aspergillus Moc vang moi truong nudi cay N o i
oryzae  (Mbc hoacau) San phim Ién men co , ngIEE thgtfil:r(: ;ﬁ?)c sf’rp de:ﬁl :;;
huong vi nhe, mui hoa qua ry 23 'g . ok &
phat trién cac chung tai to hop
Kha ning ginh truong C(’)'tinh imng dung cao trong san
) manh, sic dé khang véi xuat quy mo cong nghiép lon
Aspergillus /& qen  moi truong tht
luchuensis ) e o
San pham lén men co vi
ngot nhe, mui hwong dam
Dugc phan lap tr nhimg €6 tinh (rng dung cao trong san
chung dot bién cia nAm  xuat quy mé cong nghiép lon
Aspergillus P mébc Aspergillus
kawachii Moc tring luchuensis

San pham 1én men cé vi
ngot dam, mui hirong nhf;

3.3,

Qui trinh 1én men an thir hai

kiém soat pH bang cach bd sung thém kiém

Khoai lang thuong dwgce chon la ngudn
cép tinh bot duge sir dung trong budc 1én
men lan thit hai (16n men chinh) cua qua trinh
san xudt ruou Shochu. Khoai lang sau thu
hoach dugc rira sach, hép chin rdi dé ngudi
va xay ct nho thanh san pham kich thuée 2-
4em. Trdn déu hdn hop 1€n men lan thir nhat
va khoai lang nghién nho trong thing 1én
men 1én. Bo sung nuoc theo ti 1€ bf‘ing 70%
khoi luong co chat 1én men. Giir hdn hop lén
men trong diéu kién khoang 30-33°C trong
thoi gian 9-14 ngay (Hinh 4).

Trong qua trinh lén men chinh nay, su
sinh truong va phat trién cua nim men S.
cerevisiae 1a yéu t6 quyét dinh téi san lugng
va chit luong ruou. Qua trinh 1én men sé& san
xuat mot lwong con 16n cling véi sur gia tang
nhiét dd va tao ra céac acid hitu co. Céc diéu
kién nay sé anh huong tiéu cuc t¢i qua trinh
sinh truong cua chinh ndm men. Vi vay, viéc
diéu hoa nhiét do bang hé thong lam mat va
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trong sudt qua trinh 1én men lan thir hai 1a vo
cung quan trong (Gao & Fleet, 1988; Liu va
nnk., 2015).

Bén canh do, viéc tuyén chon va sir dung
cac nam men c6 kha nang sinh truong va phat
trién tot, c6 thé chdng Chll.l durge céce didu
kién nhiét d¢ cing nhu nong do con va acid
hitu co ¢ ngudng cao co thé la nhirng giai
phap kha thi (Yamamoto va nnk., 2012;
Yamamoto va nnk., 2011).

Hién nay, céc ndm men tu nhién S
cerevisiae thuomg chi co thé sinh truong va
phét trién trong moéi truong 1én men khoang
dudi 13% d6 con. O ndéng do con cao hon,
qua trinh thiam thiu qua mang té bao sé xay
ra va gdy (rc ché t&i sy sinh truong cia nam
men (Ghareib va nnk., 198R8; Ma & Liu,
2010; Yuan va nnk., 2021). Pé nang cao kha
ning sinh truong cua ndm men S. cerevisiae
trong diéu kién ndng dé con cao, cac k¥ thuit
sinh hoc phén tir 43 va dang duoc ap dung dé
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can thiép vao qua trinh biéu hién cac gene
lién quan t¢i kha nang khang chiu méi truong
con, kha nang tong hop mang té bao cua S.
cerevisiae, d¢ nang cao kha nang chong chiu
ndng do cbn 1én t6i 20-25% (Ding va nnk.,
2009; 1zawa & Inoue, 2009; Morard va nnk.,
2019; Stanley va nnk., 2010).

Bén canh viéc sir dung ky thuat gene dé tao
cac chung nim men tai td hop, cac ky thuét 1én
men tién tién ciing duoc 4p dung dé nang cao
hiéu qua ctia qua trinh san xuat ruou. Sir dung
thiét bi suc khi va khudy déu trong bé 1én men
dé tang twong tac gitra enzyme va co chat, cac
nha khoa hoc tai Pai hoc Kumamoto (Nhat
Ban) co the nang cao hiéu qua qua trinh lén
men véi nong do con dat duge o mire 17,5%
(Miyagawa va nnk., 2011).

Véi viée sir dung khoai lang lam ngudn
tinh bot chinh trong qua trinh san xudt ruou
Shochu, cac déc tinh cua nguon tinh bt nay
ciing 12 mot yéu t6 déng gop vao chat luong
san pham. Cac ket qua nghién clru truge day
da chimg minh ring khoai lang duoc trong
trong thoi gian sinh truong 1au hon (180
ngay) s& cho san pham rugu cé mii thom tu
nhién cao hon, v61 ham lugng -
damascenone, rose oxide va fatty acid esters
cao hon so véi gidng ngfin ngay (120 ngay).
Tuy nhién, sir dung giong ngan ngay sé cho
chit lugng rirou thanh pham ¢6 vi ngot hon,
trong (mg vé1 voi lugng monoterpene
alcohols cao hon so véi giong dai ngay
(Okutsu va nnk., 2016).

Két thic qua trinh 1én men thir hai, san
pham 1én men la hén hop cua rugu cling cac
hop chét dé bay hoi trong dung dich 1én men
va céc thanh phin ba rugu. Véi nhiét dg soi
cua ethanol C,H,0H la 78°C, viéc sir dung
hoi nude s6i & 100°C dé chung cét san pham
rugu la kha thi. Tuy nhién, trong hén hop san
pham 1én men, ngoai C,H,0H con ¢6 cac san
pham la nhirng hop chat ti nhién dé bay hoi,
mang dic trung vé huong vi, mau sdc va do
ngot cua rugu. Chinh vi vay, viéc lua chon ky
thuat chung cat thich hop 1a mot bién phap
nang cao hiéu qua qua trinh san xuét rugu.
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3.4. Chung cit, dong géi

O quy md cong nghiép hién nay, hai
phuong phap chu yéu dugc ap dung dé chung
cat ruou Shochu 1a phuong phap chung cat
dudi ap sudt cao va phuong phap chung cét
chan khong.

O phuong phép chung cit dp suat cao, hdn
hop san phiam lén men duoc dun soi hoidc
duoc thdi suc, khuﬁy dao bﬁng hoi nude nong
90-100°C. Tirdé, cbn, acid hiru co, acid amin
va vitamin duoc 16i cudn va thu lai trong san
pham. Vi & qua trinh chung cat nay xay ra &
nhiét d¢ cao, nén san pham ruou s& c6 huong
vi dam (Hayashi va nnk., 2021).

O phuong phap chung cit chan khéng,
hén hop san pham Ién men duoc hut chan
khong. Do do, nhiét do soi cua hdn hop sé
giam xudng, chi & khoang 50-60°C. Sir dung
phurong phap nay, cic san pham s& bay hoi
duoc 161 cudn va thu cit & nhié¢t d§ trung
binh. Do do, rugu sé c6 huong vi nhe, mau
sac rugu trong (Oishi va nnk., 2008).

Ruou Shochu sau chung cét thuong duoc
xudt ban & san pham véi d6 con trong khoang
15-25%. Cac san pham thudng duoc hru giir
trong chai thuy tinh hodc sanh sir dé giir dugc
huong vi va mau sic trong thot gian dai.

4. KET LUAN

San xuét rugu Shochu 14 qué trinh Gng
dung chu trinh 1én men cua hé vi sinh vat
nhim muc dich chuyén nguon tinh bot thanh
duong va tir dudng lén men thanh ruou.
Trong qua trinh san xuat nay, nguon gene vi
sinh vit, bao ﬂom nim men va nidm moéc,
cling cac yéu t6 ky thuat hd trg qua trinh sinh
truong cua ching, 1a cac yéu té quan trong
nhat anh huong t&i chdt lwong san pham
ruou. Bén canh do, viéc lya chon nguyén
liéu, chu yéu la gao va khoai lang, cling gop
mét phan dang ké vao hiéu qua toan b qua
trinh 1én men. Pé dam bao huong vi va mau
sic cua san pham theo tiéu chudn cao, viéc
lwa chon phuong an chung cét 1a mot diém
can hru v.



V§&i muc tiéu ning cao chit luong san
phim rugu truyén théng Viét Nam, viéc
khai théc, tuyén chon v lru trit dugc ngudn
gene vi sinh vat nim men va ndm mdc ban
dia tai Viét Nam, tir d6 gop phan tao ra cac
dong san phim rugu chét lugng mang tinh
thuong hiéu cao la mdt hudng nghién ciru
irng dung vo cung tiém ning. Nhém tc gia
hi vong viéc san xuit rugu theo phuong
phap truyén thong ctia Nhit Ban s& duoc
chuyen giao, mg dung trong qua trinh san
Xuat rrou & Viét Nam, day manh qua trinh
cong nghiép héa cac san pham tir nong
nghiép, cang nhu dap ung nhu cau ngay
cang cao vé tiéu thu d6 udng c6 con chat
lwong, an toan cua thi truong.
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