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CAI TIEN PHUONG PHAP CHUNG CAT TRONG SAN
XUAT RUQU BE

Ngé Thi Phwong Dung*
ABSTRACT

The distilling method is one of the important factors affecting the yield and the quality of
the final product of rice alcohol. By using the improved distilling system, this study
investigated the favourable pressure levels (P) and the volumes of condensed water
output (Q) during the distillation. The physicochemical analysis of distilled products
including the contents of alcohol, aldehyde, ester, methanol and furfurol were determined
and assessed based on the Vietnamese standard. The two treatments including P=0,5kPa
combined with Q=100L/h and P=0,4kPa combined with Q=100L/h were found
favourably for the distillation with the initial amount of final fermented products at 25-
40L. This conclusion based on the good results of high yield, less time, work labour and
achievement of the physicochemical standard regulation. The results of validation of rice
alcohol prepared from defined starter and local starters also indicated that the improved
distillation was obvious to be applied in decreasing significantly the contents of harmful
by-products in the final distilled rice alcohol, particularly the aldehyde content.

Keywords: distilling method, pressure, condensed water, physicochemical standard
Title: Study of improved distilling method for production of rice alcohol

TOM TAT

Phu’(mg phdp chung cdt la mét trong nhitng yéu té quan trong anh huong dén nang sudt
va chdt lwong cua san pham rueou 1én men qua ching cat Bang cdach sir dung hé thong
chung cdt cdi tién, dé tai nay nham khdo sat théng sé dp sudt (P) va luu lwong nwde
ngung ty san pham ¢ dinh (Q) trong sudt qua trinh chung cat. Cac chi tiéu 1y héa bao
gom do con, andehyt, este, metanol va Jurfurol dwoc xdc dinh va danh gia dya theo tiéu
chudn Viét Nam. Hai nghiém thirc gom 16 hop P=0,5kPa va Q=100lit/gio va 16 hop
P=0,4kPa va Q=100lit/gio hoat dong 16t cho thé tich nhdp liéu tir 25 — 40 lit dwa trén két
qua thé hién nang sudt cao, tiét kiém thoi gian, céng lao dong va dat tiéu chudn chi tiéu
Iy héa. Két qua khdo sdt qud trinh 1én men rugu san xuat tir men thudan va men dia
phirong ciing cho thay sir dung thiét bi chung cdt cdi tién lam giam mét cach hiéu qua
nong do cdc tap chdt ddc biét la andehyt.

Tir khéa: phwong phdp chung cit, dp sudt, nudc ngwng tu, tiéu chudn Iy héa

1 GIOI THIEU

Ruou 1én men truyén thong dugc xem nhu 1a mot nét dic trung khong thé thiéu
trong nén vin hod am thuc cta nhiéu nudc trén thé gidi ciing nhu ¢ Viét Nam.
Ruou 1én men cé nhiéu loai va duoc lam tir nhiéu ngudén nguyén liéu khac nhau,
nhung thuong c6 hai nhom chinh: rugu qua chung céat va rugu khong qua chung
cat (Nout & Aidoo, 2002; Nguyén Ptc Luong, 2004). Tuy nhién, phan 1on cac
loai rugu co truyén & nude ta dugc san xuat hoan toan thil cong, qui méd nhé, ning
suét thap, chat luong rugu khong 6n dinh va thuong khong dat theo TCVN 7043-

1 Vién Nghién ctru va Phét trién Cong nghé Sinh hoc
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2002 dic biét 1a cac chi tiéu Iy hoa va vi sinh, anh hudng truc tiép dén sirc khoe
ngudi tiéu dung. Vi thé san pham rugu khong thé mé rong thi trudng va gip kho
khin vé mit dang ky chét luong, nhét 13 trong diéu kién nhu hién nay. Mot trong
nhitng nguyén nhan chu yéu quan trong anh hudng dén chét luong ruou dé 1én
men 1a phuong phap chung cit.

Chung cét 13 qua trinh phan tach nhitng thanh phan riéng biét trong mot hdn hop
chat 16ng c6 nhi¢t d6 s61 khac nhau. Hoi cta nhiing chat 10ng do ¢ nhiét d khac
nhau cé ap suat riéng phan khac nhau, hoi chat 16ng ndo c6 4p suét riéng phan 16n
thi chét 16ng d6 so6i & nhiét d6 thap hon va d& bay hoi hon; nhu & ap suit thuong
nhi¢t d soi cua rugu etylic nguyén chét 1a 78°C va nudce 1a 100°C, do d6 ruou dé
bdc hoi hon nudce (V0 Van Bang & Vi Ba Minh, 2004; Bui Ai, 2005). Giam chin
sau khi chung cét ta thu duoc con thd. Trong con thd cd gan 50 tap chat khac nhau
ma dua theo tinh chat hoa hoc thudng chia gdm 4 nhom: andehyt, este, ruou bac
cao va axit. Néu dua vao tinh chat 1y hoc (dic tinh phan tach cac tap chat) thi chia
1am 3 nhom: tap chat dau, tap chit cudi va tap chat trung gian. Trong chung cit,
tiy theo tinh chat cia hdn hop cac chat can tach va do phan tach, cling nhu tinh
kinh t& ma c¢6 nhiéu yéu té anh huong dén qua trinh ndy nhung trong d6 c6 mot vai
yéu t6 quan trong khong thé thiéu. Ty sd hoan luu 1a ty 18 gitta luong san phdm
hoan luu va luong san pham dinh, thuong duoc ky hiéu 1a R. Ty sé hoan luu dé
thiét ké thap chung cit 1a ty s6 hoan luu Gng véi chi phi thip nhat, goi 1a ty sb
hoan luu t6i vu. Can bang 16ng - hoi ctia hdn hop cac cau tir ¢6 trong thap: khoang
cach giita dudong can bang 10ng - hoi va dudng 45° thi su sai biét giira thanh phan
pha 16ng va pha hoi cang 16n, qua trinh phan riéng cang dé thuc hién. Khi ap suat
tang, duong can bang 16ng - hoi thu hep lai, nhiét do s6i cao hon, d6 bay hoi tuong
d6i hay muc do phan riéng giam. Ngoai ra, cic yéu té nhu do bay hoi twong ddi
clia cac cAu tir, s6 mam, khoang céch gitra cdc mam, vi tri cling nhu luu lugng
dong nhép liéu, su hinh thanh hén hop dang phi, viéc lua chon thiét bi gia nhiét va
thiét bi ‘ngung tu cling khong kem phan quan trong. Nham muc dich gép phan vao
viée kiém soét va cai tién qui trinh cong ngh¢ san xuét ruou mot cach khoa hoc, cai
tién chat luong san pham ruou thanh pham (dic biét 13 cac chi tiéu Iy hoa), an toan
cho nguoi tiéu dung va dat tiéu chuan quy dinh ctia nha nuéc, dé tai nay thyc hién
Khao sat qui trinh chung cat ruou dé 1én men dé c6 thé nang cao hiéu suit va thu
san pham dat tiéu chuan. Ngoai ra con khao sat qua trinh 1én men ruou dé duoc
lam tir men thi truong va sir dung men giéng rugu thuan.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Nguyén liéu va héa chat

Nguyén liéu sir dung trong sudt qua trinh nghién ctru 1a nép tring, rugu thanh
pham dugc dem phén tich cac chi tiéu ly héa nhu axit, este, andehyt, metanol,
furfurol. Do d6 cac hoa chit duoc sir dung 1a NaOH chuén 0,IN, H2SOs chuin
0,IN, con cong nghi¢p 96° cua Viét Nam, Iot, Natri bisulfit, axit Cromotropic,
H2SO4 dam dac, Phenolphtalien, Con etanol tinh khiét, Kalipermanganate, NaOH
khan, Natri hydrosulfit, Kalihydrophotphat, Natri borat, Tinh bdt, Anilin cua
Trung Quéc. HCI dam dac, EDTA cua Merk.
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2.2 Thiét bj nghién ctru

Thiét bi chinh trong dé tai 1a thap chung cat (Hinh 1). Ngoai ra con c6 ndi u, thiét
bi ndu nép, dung cu do d6 Brix. Dung cu dung trong phén tich cac chi tiéu Iy hoa
gdm co: cac dung cu thong thuong trong phong thi nghiém, hé théng cat ruou mau,
6ng sinh han, may do quang phé, binh dinh 1000, 500, 200, 100, 50, 25ml, binh
tam giac 500, 250ml va mot $6 dung cu khac.

Binh ngung tu hoan luu

Nhiét k& do nhiét d6 hoi
ngung tu-lam ngudi

Nhiét ké do nhiét 6 hoi
ngung tu hoan luu

Binh ngung tu-
lam ngudi

Ap ké ddng hd

2 .X
Yan dieu khien
nudc ngung tu
lam ngudi

Binh dun
d&y thép

“an digu khién
nuwdc ngung tu
hoan luu

Hinh 1: Thiét bi chung cét gian doan

2.3 Phuong phap nghién ciru
2.3.1 Khdo sat mét so thong sé cho thiét bi chung cdt gidn doan

Trong qua trinh tham khao tai liéu cling nhu tién hanh mot vai thi nghiém tham do
cho thdy khong thé cat ¢ diéu kién nhiét dun qué thap ciing nhu nhiét dun qua cao
hodc nhiét dun cao két hop voi luong nudc ngung tu 16n dé thu san pham c6 do
rugu cao vi nhu vay s€ tao nén sy lang phi, déng thoi ¢6 thé gay anh huong dén
chat lugng san pham, cling nhu mat qua nhiéu thoi gian, do dé thi nghiém nay
dugc thyc hién nham khao sat dé chon nhiét lugng va luong nudc ngung tu thich
hop cho thiét bi chung cAt dé khi cit rugu tir giém chin ta thu duoc san phém dat
TCVN vé chi tiéu 1y héa va tinh kinh té.
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Cach thyc hién qui trinh lén men ruou: dua theo qui trinh ciia Dung et al., 2005 va
Hoang Vi Tai, 2006 nguyén liéu dugc ngam, sau d6 hip chin, ching giéng, G qua
giai doan duong hoa va lén men ruou va thu hoach. Giam chin dugc cho vao thap
chung cét, sau d6 dun hdn hop vé6i 4p suat P va mé nudc ngung tu ¢ dinh thap voi
lvu lwong Q va nudc ngung san phim & binh hing san pham véi luu luong
Q=50lit/gi¢. Tiép theo, san pham duoc hing cho dén khi duc thi ngung. San pham
sau d6 dugc phan tich cac chi tiéu ly hoa nhu: etanol, este, andehyt, metanol,
furfurol.

Trong thi nghiém nay, tién hanh khao sat voi 3 thong s cua ap suit P va 3 thong
s6 cua luu lwong nude ngung tu san pham ¢ dinh. Thi nghiém duogc bd tri nhu sau:
nghiém thac 1 (P1=0,3kPa va Q:=150lit/gio), nghiém thuc 2 (P2=0,3kPa va
Q2=2001it/gi0), nghiém thuc 3 (P3=0,4kPa va Q3=100lit/gi®), nghiém thic 4
(P4=0,4kPa va Qs=150lit/gi0), nghiém thuc 5 (Ps=0,4kPa va Qs=200lit/gio) va
nghiém thirc 6 (Ps=0,5kPa va Qs=100lit/gio).

2.3.2 Khdo sdt qud trinh 1én men rieou sdan xudt tir men thi truong va men thudn
va st dung thiét bi chung cat gian dogn

Ruou dé thanh phém san xuat tir men ruou thuan dugc phan tich va so sanh véi
men thi trudng. BS tri ¢6 5 nghiém thic nhu sau: nghiém thirc 1 (str dung men
Xuan Thanh va chung cit tai co s& & Xuan Thanh), nghiém thtrc 2 (st dung men
Xuén Thanh va chung cat tai Vién CNSH), nghiém thirc 3 (sir dung men Go Pen
va chung cat tai tai Vién CNSH), nghiém thic 4 (st dung men Nang Huong va
chung cat tai tai Vién CNSH), nghiém thirc 5 (sir dung men thuan gdm nam mdc
Amylomyces rouxii va nam men Saccharomyces cerevisiae va chung cat tai tai
Vién CNSH). Men thuan duoc tuyén chon tir nghién ciru ciia Dung et. al. 2006;
2007) va duoc san xuat dia theo qui trinh ctia Dung et. al., 2005 va Hoang Vi Tai,
2006. San pham rugu duoc phan tich cac chi tiéu Iy hoa nhu: etanol, este, andehyt,
metanol, furfurol.

3 KET QUA VA THAO LUAN
3.1 Két qua khao sat mdt so6 thong s cho thiét bi chung cat gian do
3.1.1 Toc dé thu san phdm

Trong qua trinh ghi nhan thdi gian va thé tich san pham thu dugc thanh nhiéu mau
trong sudt qua trinh cat ruou, tor d6 danh gid dugc toéc do thu nhan san pham cua
tung nghiém thuc va két qua dugce thé hién trong Hinh 2.

Két qua cho thdy toc do thu san pham cua cic nghiém thuc déu thay doi vai quy
luat gan nhu nhau va quy luat nay lai phu hop véi ly thuyét vé chung cit gian
doan. B¢ la, giai doan dau do nguyén li¢u can dugc dun néng nén san pham ra
chua nhiéu, giai doan gitra luc nay nguyen lidu da so1 va hoat dong 6n dinh nén toc
do thu san pham nhanh va déu, giai doan cudi do lugng rugu trong thap khong con
nhiéu nén tdc d6 thu lai giam xudng. Két qua cho thdy & nghiém thire 3 (P=0,4kPa;
Q=100lit/gid) va nghiém thic 6 (P=0,5kPa; Q=100lit/gid) tbc d6 thu san pham
nhanh hon céc nghi¢m thirc con lai.
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Hinh 2: Téc d thu san phim cia tirng nghiém thirc
3.1.2 Téng luong riou

Téng thé tich ruou thu duoc sau qué trinh chung cét va duogc quy d6i vé thé tich
rugu ¢ 20°C va dg ruou 100° dugce trinh bay trong Hinh 3. Téng lugng rugu thu
duoc 13 6n dinh ddi véi luong gidm chin dau vao gan gidng nhau. Luong rugu thu
dugc ¢ nghiém thirc 6 (P=0,5kPa; Q=100lit/gid) cao hon so v&i st dung hé thong
cét tai dia phuong.
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Hinh 3: Tong lwgng rugu thu dwge sau qua trinh chung cit

3.1.3 Tong thoi gian

Thoi gian cila timg nghiém thirc dugc ghi nhan va trinh bay ¢ Hinh 4. Vi két qua
thé hién trén d0 thi thi thoi gian chung cat ¢ nghiém thac (P=0,4kPa;
Q=1001it/gi0) s€ tiét kiém gan nita thoi gian so véi cac nghiém thirc khac (cung
nguyén liéu dau vao). So vai thuc t€ san xuat thi véi cung moét thé tich nguyén liéu
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dau vao va thé tich san pham dau ra thi thoi gian chung cat cia nghiém thire 6
(P=0,5kPa; Q=1001it/gi0) 1a 267 phut con thuc t€ & co s& san xuat 1a 380 phut.
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Hinh 4: Tong thoi gian chung cit ciia cac nghiém thirc
3.1.4 Ham luong este

Ruou sau chung cat duoc phan tich dé xac dinh ham lugng este theo phuong phap
duogc quy dinh trong TCVN 378 - 1986, két qua dugc trinh bay trong Hinh 5. V6i
quy dinh cho phép cua este trong rugu trang 1a 200mg/1it) thi ket qua cho thay hau
hét cac miu cua cac nghiém thirc déu dat, chi c6 mot vai mau dau vuot qua quy
dinh nhung trong san xuat thuong thi nhitng mau dau chiém khoang 5% va duoc
b6 di, dé khi phdi tron tranh lam ting ham lugng este cho rugu & giai doan sau.
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Hinh 5: Ham lwong este ciia cac sin phdm chung cét & cac nghiém thirc
3.1.5 Ham luwong andehyt

Ham lugng andehyt dugc xac dinh bang phuong phap ot theo huéng din cua
TCVN 378 - 1986, két qua dugc trinh bay ¢ Hinh 6. Andehyt la mot trong cac chi
ti€éu quan trong trong rugu trang va trong thuc té san xuat thi andehyt thuong vuot
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qua quy dinh (50mg/lit). Két qua trén do thi cho thiy chi tiéu andehyt da s6 déu
dat, trong d6 ¢ nghiém thac 6 (P=0,5kPa; Q=100lit/gi6) va nghiém thic 3
(P=0,4kPa; Q=100lit/gi6) ham lugng andehyt dat va rat thap so vdi chuan quy
dinh.
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Hinh 6: Ham lwgng andehyt ciia cic sain pham chung cit ¢ cic nghiém thirc
3.1.6 Ham luwong metanol

Theo Quyén Thuong quy ky thudt xac dinh metanol trong rugu  thi metanol duoc
xéac dinh bang phuong phap do do hap thu quang va ket qua duogc trinh bay ¢ Hinh
7. Két qua tir do thi trén cling tuong dong voi thuc té san xuat, do 1a ham luong
metanol trong ruou tir rat thap dén khong co. Ket qua cho thdy mau s6 7 cua
nghiém thac 3 (P=0,4kPa; Q=100lit/gid) va mau s6 10 cua nghiém thtre 5
(P=0,4kPa; Q=200lit/gi0) 1a vuot quy dinh (0,1%v/v) nhung khong nhiéu. Tuy vay
c6 thé thiy rang trong truong hop nay cac mau thu hoach vé1 noéng d6 rugu cao,
chua dugc phdi tron va pha lodng nén két qua phan tich noi chung 13 dat yéu cau.
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Hinh 7: Ham lwong metanol ciia cac san phadm chung cét & cac nghiém thic
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3.1.7 Ham luong furfurol

Theo TCVN 7043-2002 furfurol trong mau rugu chi dugc hién dién ¢ muc do 1a
vét. Bang phuong phap so mau duoc quy dinh trong TCVN - 71 thi ham luong
furfurol trong rugu duge xac dinh. Két qua cho thay & hau hét cac nghiém thic déu
khong phat hién du hiéu c6 sy hién dién cua furfurol. Tuy nhién & mot sé it mau
cho théy su hién dién cua furfurol va thuong xuét hién nhiéu & cdc mau cubi vi khi
d6 mot phan tinh bot con sot sau qua trinh 1én men va bi dun trong thoi gian dai
nén bi phan hiy tao thanh furfurol va mot s6 chat khéc.

Tom lai, tur cac két qua da dugc trinh bay cho théy phan 16n cac nghiém thirc khac
nhau néu chung cat v6i cing luong nguyén li¢u dau vao thi thu dugc lugng rugu la
gin bang nhau, d6i khi con c6 vai thong s 1y hoa trong san pham 13 gan nhu nhau
nhung c6 sy khac biét 1on gitra cac nghiém thirc do la tbc do thu san pham va téng
thoi gian chung cat 1a khac nhau, day ciing la mét trong nhiing chi tiéu quan trong
bén canh ning suit va cac tinh chat 1y hoa cua san pham trong san xuat rugu. Hai
nghiém thirc c6 két qua dat tot nhit vé cac mat, do 1a nghiém thirc 3 (P=0,4kPa;
Q=100lit/gi®) va nghiém thirc 6 (P=0,5kPa; Q=100lit/gio): thé hién cho nang suat
cao, tlet kiém thot gian, cong lao dong va san pham thu duogc dat tiéu chuan hién
hanh vé 1y hoa trong ruou tring nhu este, andehyt, metanol, furfurol.

3.2 Khao sit qua trinh 1én men rwou san xuét tir men thi trudng va men
thuan va duwgce chung cat bang thiét bi chung cat gian doan

Ruou dé thanh phém san xuat tir men ruou thuan dugc phan tich va so sanh véi

men thi truong. Két qua chung cat cac mau rugu duge trinh bay trong Bang 1.

Nghiém thtrc 6 (P=0,5kPa; Q=100lit/gi¢) dugc chon tir thi nghiém trude dé ap

dung cho qui trinh chung cat tai Vién NC & PT CNSH.

Bang 1: Két qua phan tich Iy héa ciia ruwgu thanh phim & cac nghiém thirc

Nghiém Nghiém Nghiém Nghiém Nghiém  TCVN?®

Chi tieu thire 11 thire 22 thie 33 thic 4 4 thie 55 7043:2002
D6 con (%v/v) 51 50 50 50 50
Este (mg/L) 0 3168 1407 2363 19.86 200
Andehyt (mg/L) 188  36.96 2244 2112 7.04 50
Metanol (%v/v) 0 0 0 0 0 0.1
Furfurol (ppm) 0 0 0 0 0 Vét

Lsur dt_mg men Xudn Thanh va ching cat tai co s¢ ¢ Xudn Thanh; 2 sir dung men Xudn Thanh va chung cat tai Vién
CNSH; 3 st dung men Go Pen va chung cat tai tai Vién CNSH; * sir dung men Nang Huong va chung cat tai tai Vién
CNSH; 5 51t dung men thudn va ching cat tai tai Vién CNSH; 8 tiéu chudn dat yéu cau.

Két qua cho thdy cac miu ruou duoc chung cat tir thap chung cét gian doan tai
Vién CNSH déu dat chat luong vé chi tiéu 1y hoa theo TCVN. Thap chung cét hoat
dong rat co hidu qua, lam gidm mot cach dang ké cac tap chat trong qué trinh
chung cat, dac biét 1a chi tiéu andehyt.

4 KET LUAN

Két qua khao sat thiét bi chung cat gian doan budc dau da tim ra hai thong sd vé
nhiét dun va luu luong nudc ngung tu sao cho thap hoat dong véi luong nhiét cung
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cap va lugng nudc ngung thip nhat nhung van dam bao cho rugu thu dugc nhiéu
va nhanh hon so véi cac thiét bj chung cit thd so ma cac co s van dang dung hién
nay, ma van dat duoc cac chi tiéu vé 1y hoa trong ruou, dic biét khi sir dung men
thuan ham lugng andehyt thdp hon rt nhiéu so véi tiéu chuan cho phép. Nghiém
thirc gém P=0,5kPa va Q=100lit/gio' va nghiém thic P=0,4kPa va Q=100lit/gio
hoat dong tot cho thé tich nhap liéu tir 25 — 40lit. Nhing két qua nay phan nao dap
mg duoc nhu cau ca cac co so san xuit v6i quy mé nho.
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