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NGHIEN CUU QUA TRINH SAN XUAT RUQU PE
QUI MO HQ TREN PIA BAN TINH VINH LONG

Nguyén Kim DPéng', Phan Vin Thom' va Ly Nguyén Binh’
ABSTRACT

Alcohol made of rice or glutinous rice are very popular in Vietnam. The aerobic- and
anaerobic fermentation was followed as a model of study. As results, optimal
fermentation durations were obtained for both steps. The contents of different volatile
compounds including acetaldehyde, methanol, ester, total acid, isobutanol, isopentanol
and furfural present in the final products were determined, giving a good relation
between the materials used and the product quality. During the distillation processes, the
presence of the aforementioned volatile compounds in differently condensed fractions was
also investigated showing a good picture helpful for practically handling of distillation
process.
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TOM TAT

Ruwou diege san xudt tir nguyén liéu gao hay nép la rat phé bién & Viét Nam. Qud trinh lén
men hai giai doan dwoc chon lya la mé hinh nghién ciru bao gé‘m 16n men hiéu khi va 1én
men yém khi. Thoi gian 1én men thich hop cia méi giai doan da dwoc xdc dinh. Ham
lwong hop chdt bay hoi bao gom acetaldehyde, methanol, ester, acid tong, isobutanol,
isopentanol va furfural ciia cdc mau rieou dwoc san xudt tir cac logi gao/nép va men khéc
nhau dwoc phan tich, qua dé cung cdp théng tin vé moi lién hé giita nguyen liéu ddu vao
va chat lwong san phdm. Tién trinh bay hoi va ngung tu cia cdc chat bay hoi trong qud
trinh chung cat thi cong ciing duwoc khao sat chi tiét givp nha san xudt cé co so thuc tién
dé diéu hanh san xudt.

Tir khoa: chung cd't, 1én men hiéu khi, lén men yém khi, acetaldehyde, methanol

1 PAT VAN PE

Lén men 1a hinh thirc duoc biét dén 14u doi nhat cua cong nghé sinh hoc thuc
pham, 1a dbi twong quan trong cua hoat dong nghién ctru khoa hoc. Nhiéu nha
khoa hoc trén thé gidi dd c6 nhitng cong trinh nghién ctru lién quan dén loi ich va
tam quan trong ciia cac thyc pham 1én men ciing nhu cc san pham 1én men tir ngii
cbe. Ham luong va chat lugng cua cac protein ngii cdc ¢ thé duoc cai thién bang
cach 1én men (Wang va Fields 1978; Chavan et al., 1988). Tinh bot va chat xo co
xu huéng giam trong thoi gian 1én men dbi tuong ngii coc (El-Tinay ef al., 1979).
Vitamin nhom B ndi chung thé hién sy gia tang trong 1én men (Chavan et al.,

1989). Pd udng c6 con bao gom cac loai bia, ruou vang va rugu manh dong mot
val tro quan trong trong doi song van hoéa. Nhiéu loai d6 uong cd con dugc san
xuét va tiéu thu trén toan thé gidi. O Chau A, ruou gao la loai do uong ¢ con pho
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bién véi nhleu tén goi khdc nhau tuy vao ting ving mién nhu rugu “Sake” 14 san
pham truyén thong phd b1en va noi tleng ctia nguoi Nhat (Iwata ez al., 2003), ruou
“Satho” 1a san pham truyen thong ndi tiéng ctia Thai Lan, ruou “Sochu” 1a san
pham ruou truyén théng ndi tleng ciia Han Quéc. O pham vi mot quéc gia, dd
udng co con tir cac vung mlen khac nhau cting c6 sy khac nhau vé nguyén lidu,
nhiét d 1én men va nhiéu yéu t6 khac nhung c6 chung mot nguyen lidu 1a ngii coe
(Haard et al., 1999). O Viét Nam, ruou 6 truyén tir 1au dé 1 niém tu hao va khong
chi dugc blet dén vi huong vi doc ddo, dac trung cia no, ma thong qua cach
thuong thie ruou co truyén cua dia phuong ¢ thé tim vé ¢0i nguodn van hoa cua
dia phuong ay. O nudc ta, rugu cd truyén phan lon dugc nau & cac lang nghé voi
san lugng dang ké. Cac san phdm ruou co tén tudi thudng gin véi tén lang nghé
nhu ruou Lang Véan Béc Giang, ruou San Lung Lao Cai, ruou Bau D4 Binh Binh,
rugu Xuan Thanh Tra Vinh, ruou Pha L& Bén Tre,... Ngoai cac san phérn ruou tu
cac lang nghé truyén théng c6 chat luong cao, phan 16n cic san pham rugu khéac
do ngudi dan ty may mo dé niu. Do viéc thuc hanh san xuét 1a thu cong, lac hau,
thiét bj san xuét thd so nén ruou duoc san xuat ra c6 rat nhiéu tap chét doc, anh
hudng xau téi sirc khoe ctia nguoi tiéu dung va khong dat yéu cau vé chat lugng
theo Tiéu chudn Viét Nam (TCVN 7043:2002). Bai bao nay duoc tién hanh nham
xac dinh cac giai phap tong thé dé nang cao chat lugng clia san pham ruou dé san
xuét tai Vinh Long véi ti€u chi san pham dat Tiéu chuan Viét Nam TCVN
7043:2002.

2 PHUONG TIEN VA PHUONG PHAP THi NGHIEM

2.1 Phuong tién nghién ctru

2.1.1 Pia diém nghién citu

Thj nghiém duogc tién hanh tai phong thi nghiém cua B mén Cong nghé Thuc

pham, Khoa Nong nghiép va Sinh hoc Upg dung va phong Thi nghiém Chuyén

sf}u, Truér}g Daj hoc Can Tho. Dia diém bo tri thi nghiém 1a co sé ruou Liéu Diing

s0 1863, t0 17, ap Thuan Phi A, xa Thuan An, huyén Binh Minh, tinh Vinh Long.

2.1.2 Thoi gian thyc hién dé tai

Pé tai dugc thyuc hién tir thang 7/2011 dén thang 01/2012.

2.1.3 Nguyén liéu thi nghiém

Nguyén liéu bao gdm tim gao Jasmine, nép Phu Tan (An Giang), men Hoang Anh

(cia co so Ngoc Khai, 232E ap Tan Vinh Thuan, xa Tan Ngai, thanh ph6 Vinh

Long), va men Tan Phat Loi (dia chi khu pho 3, Gia Ray, Xuan Loc, Pong Nai).

2.2 Phwong phap thi nghiém

2.2.1 Thi nghiém 1: Nghién citu xdc dinh thoi gian i hiéu khi thich hop cho qua
trinh dwong hod tinh bt ciua nguyén liéu

Muc dich: Tim ra thoi gian ’hié'u khi thich hgp cho qua trinh duong hoa tinh bot

trong hai loai nguyén li€u 1a tam Jasmine va nép Phtl Tan st dung hai loai men la

men Hoang Anh va men Téan Phat Loi.

Bb tri thi nghiém: Thi nghiém duoc bb tri hoan toan ngau nhién 3 nhan t6 voi 12

nghiém thtrc va 3 lan 13p lai. Nhan t0 A 1a loai nguyén li€u, voi Al 1a tam Jasmine,
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A2 la nép Phu Tan. Nhén td B 1a loai men, v6i Bl 1a men Hoang Anh, B2 1a men
Tan Phat Loi. Nhan t0 N 1a thoi gian 0 hi€u khi, véi N2 1a 2 ngay, N3 1a 3 ngay va
N4 14 4 ngay.

Chi tiéu phan tich: ham lugng duong glucose

Cach thuc hién: Thi nghiém dugc bd tri tai 10 rwgu Liéu Diing xa Thuan An,
huyén Binh Minh, tinh Vinh Long. TAm Jasmine va nép duoc can chinh xac mdi
mé 10 kg dugc xir Iy sach va ngdm khoang 4 — 5 gio, sau d6 cho vao tai ludi dua
vao ndi nau dung hoi nuée nau chin, dé ngudi tu nhién dén nhiét doé 30 — 40°C, x6i
cho toi ra va trai déu 1én mat phé‘ing sach. Sau d6 com duoc tron déu véi 100g men,
cho vao thung 1én men thé tich 45 lit, tao khoang tréng o gitra khdi com dé tao su
thoang khi, day nap hé va u trong 2, 3 va 4 ngay. Mdi ngay ldy mau kiém tra ham
luong duong glucose va tinh bot sot. Ham lugng tinh bdt xac dinh bé“mg thiét bi
quang phd, dudng glucose xac dinh bang sic ky 1ong cao ap.

2.2.2 Thi nghiém 2: Nghién cieu xdc dinh thoi gian i yém khi thich hop cho qua
trinh lén men chinh

Muc dich: Tim ra thoi gian 0 yém khi thich hop cho qua trinh 1én men rugu st
dung hai loai nguyén liéu 14 tim Jasmine va nép Phii Tan cung véi hai loai men la
men Hoang Anh va men Tan Phat Loi cho ra ham lugng cac chat bay hoi nhu
isobutanol, isopentanol, acid téng, acetaldehyde, methanol, ester va furfural Ia
thap nhat.

B4 tri thi nghiém: Thi nghiém duoc bd tri hoan toan ngau nhién 3 nhan t véi 12
nghiém thirc va 3 lan 1ap lai. Nhan t6 A 13 loai nguyén lidu, v6i Al 1a tAm Jasmine,
A2 la nép Phé Tan. Nhan t6 B 14 loai men, v&i Bl 12 men Hoang Anh, B2 la men
Tan Phat Loi. Nhan t6 N 14 thoi gian u yém khi, v6i N4 1a 4 ngay, N5 14 5 ngay va
N6 1a 6 ngay.

Chi tiéu phan tich: ham luong isobutanol, isopentanol, acid téng, acetaldehyde,
methanol, ester, furfural sinh ra trong qua trinh lén men.

Cach thyc hién: Thi nghiém duoc bd tri tai 10 ruou Liéu Diing xa Thuan An,
huyén Binh Minh, tinh Vinh Long. T4dm Jasmine va nép duoc cin chinh xac mdi
m¢ 10 kg duge xur ly sach va ngam khoang 4 — 5 gi0, sau d6 cho vao tui ludi dua
vao n6i ndu dung hoi nude nau chin, dé ngudi tu nhién dén nhiét do 30 — 40°C, x6i
cho toi ra va trai déu 1én mat phang sach. Sau d6 com duoc tron déu véi 100g men,
cho vao thung 1én men thé tich 45 lit, tao khoang tréng ¢ giira kh6i com dé tao sy
thoang khi, day nip ho va i trong 2 ngay. Sau 2 ngay, chan 20 lit nudc day nap kin
va U trong 4, 5 va 6 ngay, sau do cat lay ruou. Thu san pham sau chung cat theo
thi ti 1 1it dau tach riéng va 7 lit con lai gop chung, tong lwong ruou thu duoc 1a 8
lit. Thuc hién tuong tu cho tAt ca cdc mau thi nghiém. Trong d6, voi phﬁn 7 lit,
thuc hién phén tich ham Iwgng cac chét bay hoi nhu acetaldehyde, isobutanol,
isopentanol, furfural, ester, acid téng, methanol. Ham luong con duogc xac dinh
bang sic ky khi (GC). Po luong con ¢ 1 lit dau va lugng con & 7 lit con lai tinh
dugc ham lugng con thu duge cua toan mé rugu va nang suét 1a s6 lit ruou 30%
(v/v) con dugc sinh ra tir 1 kg gao hodc nép.
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2.2.3 Thi nghiém 3: Khdo sdt tién trinh bay hoi va ngung tu cia cdc hop chat
isobutanol, isopentanol, acid tong, acetaldehyde, methanol, ester, furfural
trong qua trinh chung cdt ruou

Muc dich: Khao sat tién trinh bay hoi va ngung tu clia cic tap chat trong qua trinh
chung ct dé c6 hudng xir Iy cac hop chét nay.

Ciach thuc hién: Trong qua trinh chung cdt m&i mé ruou, san pham ruou ngung tu
duoc 1an luot hiing vao chai, 10 chai dau mdi chai 200 mL, cac chai sau mdi chai
1000 mL. Thu mau theo thtr tu trén cho dén hét mé ruou. Cac mau rugu nay duoc
tién hanh phan tich chat lwong thong qua dinh luong cac hop chét acid tong
(mg/L), ester (mg/L), acetaldehyde (mg/L), furfural (mg/L), methanol % (v/v),
isobutanol (mg/L) va isopentanol (mg/L).

2.2.4 Phan tich héa hoc
Xic dinh acid tong s6 ciia rugu

Trong qua trinh 1én men rugu ¢ nhiéu loai acid hiru co khac nhau dugc tao thanh,
trong d6 chu yéu 1a acid acetic. Vi thé, nguoi ta thuong biéu dién do acid trong
ruou theo acid acetic. Léy 100 mL rugu cho vao binh tam giac 250 mL. Nbi v6i hé
théng dng sinh han, dun séi 15 phit dé dubi hét CO, r6i sau d6 1am lanh dén nhiét
do phong, cho vao 3 + 4 giot phenolphtalein roi dung dung dich NaOH 0,IN chuin
dén xuat hién mau hong nhat. Ham luong acid tong c6 trong ruou duoc biéu dién
bang cong thirc:

A =V EO1000 0y

C

V:sd mL dung dich NaOH 0,1N tiéu hao khi chuin d6
C: ndng d6 cdn trong dung dich dem phan tich
6: s6 mg acid acetic tuong tmg v6i 1 mL NaOH 0,1N
1000: hé sé chuyén dbi

Xéc dinh ham luwgng methanol

Ham lugng methanol trong toan b thi nghiém dugc xac dinh dya vao qui dinh cta
nganh y t& (TCVN — TQTP 006:2004). Trong mdi truong acid dudi tac dung cua
KMnO,, methanol bi oxy hoéa thanh aldehyde formic, roi tac dung voéi acid
cromotropic dé tao san phdm c6 mau tim. Po d6 hdp phu quan cia san phim nay
trén may UV-VIS & budc song 575 nm cung voi diy chuan methanol dugc chuan
bi trong cung diéu kién. PO nhay cua phwong phap 1a 0,00008%. Sai sé cua
phuong phap trong khoang xac dinh 1a 2 — 6%.

Xac dinh ham lwgng glucose

Cac mau duoc hut 1ml cho vao lo 1,5 mL mang ly tdm (Biofuge fresco, Pirc)
13000 vong/phut trong 10 phut. Loc thong qua bo loc 0,45 micromet (Mang
Nylon, Supelco, Bellefonte, My) truée khi phan tich HPLC. 20 pL cia moi mau
tiém cho phan tich HPLC (10A, Shimadzu, Nhat Ban). Pau do RID v&i mot cot
Carbonhydrat C18 (250 x 4 mm, 5 pm; Merck). Cac dung moéi str dung la nudc
khir ion (dung méi A) va acetonitrile (dung méi B) véi toc do dong chay 1
mL/phat. Rua giai dugc chon ché do chay déng dong, hon hop pha dong 1a
acetonitrile va nudc khir ion (75:25 v/v).
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X4c dinh ham lwgng furfural

Lay mot luong miu loc qua mang loc 0.2 um, sau d6 bom 20 pL vao thiét bi
HPLC, dung dau do UV- Vis, chay mau va do ¢ budc séng 280 nm, cot pha ddo 1a
LichroCART® C18 (250 x 4 mm, 5 pm; Merck). Cac dung mdi st dung 1a dém
KH,PO, 50 mM, pH 2.7 (dung méi A) va methanol (dung méi B), vdi téc d6 dong
chay 0,8 mL/phut. Rira giai chon ché do chay dang dong, hdn hop pha dong gom
dém KH,PO, 50 mM, pH 2.7 va methanol (50:50 v/v).

Xac dinh ham lwgng ester

Lay mot luong mau loc qua mang loc 0.2 um, sau d6 bom 20 pL vao thiét bi
HPLC, ding dau do UV- Vis, chay mau va do ¢ budc song 210 nm, cot pha ddo la
LichroCART® C18 (250 x 4 mm, 5 um; Merck). Cac dung méi st dung 1a dém
KH,PO, 50 mM, pH 2.7 (dung méi A) va methanol (dung méi B) v&i toc do dong
chay 0,8 ml/phut. Rira giai chon ché do chay dang dong, hon hop pha dong gom
dém KH,PO,4 50 mM, pH 2.7 va methanol (50:50 v/v).

Xac dinh ham luwgng isobutanol, isopentanol, acetaldehyde

Su dung phuong phap sic ky khi (GC) dé dinh luong céc hop chat d& bay hoi c6
trong mau rugu. Qua trinh phan tich sir dung thiét bi GC-14A (Shimadzu) duoc
trang bi mdt cdt thuy tinh chira pha tinh DEGS-PS 80/100 mesh (Supelco, Sigma —
Aldrich Co, Singapore). Téc d6 dong ctia khi (nito 99,99 %) 1a 2 mL/ phut. Ché do
split (chia ty 1& 1/10) bang cach tiém tric tiép vao mot GC. Nhiét do buong tiém
mau dugc duy tri & mire 120°C. Nhiét do 16 da dugce 1ap trinh nhiét do dau 70°C
trong 0 phut, nhiét 6 cudi 150°C, ty 1é ting 5°C/phut, thoi gian cudi trong 0 phit.
Dau do ion hoa ngon lira (FID) da duoc thiét 1ap 1a 125°C. Miu ruou hoa hoi va
tiém vao thiét bi GC v6i thé tich 0,3 mL.

2.2.5 Phan tich thong ké

Céc s6 liéu tho duoc xir Iy bang Excel, sau do tién hanh phén tich phuong sai. Néu
phép thir F chi ra sy khac biét co y nghia tién hanh so sanh cip theo phép thir
Tukey dugc ap dung cho chi tiéu glucose va ning suit ruou 30° con dung phan
mém Minitab16 (Ban quyén © 2011 boi Minitab Inc.).

3 KET QUA VA THAO LUAN
3.1 Thoi gian i hiéu khi thich hep cho qua trinh dwong héa tinh bt nguyén li¢u

Trong qua trinh duong hoa (Hinh 1), sau 48 gio u hiéu khi, ham luong glucose tao
thanh co gia tri cao va cao nhit ing voi hai nghiém thirc nép Phu Tan va men
Hoang Anh (45,7%), nép Phii Tan va men Tan Phat Loi (48,3%). Lugng duong
glucose giam sau 72 va 96 gio 0. Nhu viy, sau 48 gio u hiéu khi, ham lugng
glucose thu dugc 1a cao nhat. Pay l1a khoang thoi gian thich hgp cho qué trinh
duong hoa.
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Hinh 1: Sy thay d8i ham lwong glucose trong thoi gian 1én men hiéu khi
3.2 Thoi gian @ yém khi thich hop trong qua trinh 1én men chinh

Acetaldehyde 13 mot san pham phu thudc truc tiép tir qua trinh 1én men rugu. Hon
nita, qua trinh oxy hoa acetaldehyde co thé dan dén sy hinh thanh cia mot luong
nho acid acetic (De LA Presa - Owen va Noble, 1997). Két qua trinh bay & bang 1
cho théy réng luong acetaldehyde cua cac nghiém thirc dao dong tir 82,92 — 265,81
mg/L, trong khi ham luong acetaldehyde trong ruou Sherry Fino duoc cong bd 1a
254 — 257 mg/L (Moreno et al., 2005). Cac s6 liéu cho th?iy, trong qua trinh 1én
men yém khi, ham luong acetaldehyde ctia cac mau ¢ xu huéng ting sau d6 giam
hodc luén Iudn giam, trir nghiém thire nép Phu Tan va men Tan Phat Loi. Theo do,
sau 6 ngay U yém khi, nguyén liéu 1a tim Jasmine cho ham luong acetaldehyde cia
cac mau lan luot 1a 82,92 mg/L (men Hoang Anh) va 108,93 mg/L (men Tan Phat
Loi), trong khi nguyén liéu nép Phii Tan cho ham luong acetaldehyde ctia mau la
156,58 mg/L (men Hoang Anh). Tur d6 cho thdy acetaldehyde 1a mot tap chét kho
kiém soat va bién doi theo thoi gian 1én men. Nhin chung, thoi gian u 6 ngay cho
ham lugng aceltaldehyde thip va thap nhat 1a véi ‘nguyén liéu tam Jasmine. Tuy
nhién, tat ca déu khong dat yéu cau theo Tiéu chuan Viét Nam TCVN 7043:2002
danh cho rugu 1én men va chung cat. Két qua ctng cho thay 1a cing loai men la
Hoang Anh nhung ngudn nguyén liéu khac nhau 1a tim Jasmine hodc nép Phu Tén
cling 1am thay d6i ham luong acetaldehyde sinh ra. So sanh cap nghiém thirc tam
Jasmine va men Hoang Anh 82,92 mg/L va tdm Jasmine va men Tan Phat Loi
108,93 mg/L vao ngay 6 cho thay hai loai men Hoang Anh, Tan Phat Loi 1én men
cing mot nguyén liéu 1 tim Jasmine nhung nghiém thirc tim Jasmine va men
Hoang Anh cho ham lugng acetaldehyde thip hon so véi tim Jasmine va men Tén
Phat Loi. Tuong ty, nghiém thirc nép Phu Tan va men Hoang Anh cho lugng
acetaldehyde 1a 156,58 mg/L thip hon gi4 tri 187,27 mg/L cua nghiém thirc nép
Phu Tan va men Tan Phat Loi. Diéu nay cho thiy, ham luong acetaldehyde hinh
thanh bi chi phéi dang ké boi ngudn men.

Ethyl acetate 1a mot ester chinh c6 trong rugu gao truyén thong va ¢6 anh hudng
dang ké den cac dic tinh cam quan ciia rwou va cac san phiam chung cét. Ethyl
acetate & nong do thap co thé dong goép vao tinh chit trai cdy cta ruou vang
(Apostolopoulou et al, 2005; Zoecklein et al., 1995). Bang 1 cho thdy luong ethyl
acetate cua cac nghiém thirc bién doi trong khoang 133,42 — 479,28 mg/L thap hon
lugng ethyl acetate trong rugu Chenin Blanc (32,0 - 724,2 mg/L) (Lilly et al.,
2000). Sau 6 ngay 1én men yém khi, nguyén liéu 13 tdm Jasmine cho ham lugng
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ethyl acetate ciia cac mau lan luot 1a 133,42 mg/L (men Hoang Anh) va 193,35
mg/L (men Tan Phat Loi), dat yéu cdu theo Tiéu chuin Viét Nam TCVN
7043:2002, trong khi nguyén liéu nép Phii Tan cho ham lugng ethyl acetate cua
mau la 289,33 mg/L (men Hoang Anh) va 353,32 mg/L (men Téan Phat Loi) khong
dat yéu cau theo Tiéu chuan Viét Nam. Két qua trén cho thiy rang nguyén li¢u tAm
gao Jasmine cho ham lugng ethyl acetate thip hon so véi nguyén liéu nép Pha Tan
va men Hoang Anh cho ham lugng ethyl acetate thip hon men T4n Phat Loi. Theo
ddi ham lugng ethyl acetate sinh ra theo thdi gian 16n men cho thiy luong ethyl
acetate sinh ra ¢ ngay 6 thap hon so véi lugng ethyl acetate sinh ra & ngay 4 va
ngay 5 (trir nghiém thirc nép Phii Tan va men Téan Phat Loi & ngay 4). Tir cac két
qua trén cho thdy lugng ethyl acetate bién ddi boi thoi gian 1én men, nguyén liéu
sir dung cho 1én men va loai men. Thoi gian 1én men tt nhit 1 ngay 6, nguyén
liéu cho ham lugng ethyl acetate thép 14 tAm Jasmine va loai men tot nhat 1a men
Hoang Anh.

Biang 1: Ham lwong cac chit bay hoi trong qua trinh 1én men chinh
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4 1,16a 128,29 0,06 459,36 0,28 528,84 841,28 618,00
Al1B1 5 1,22a 144,46 0,06 24332 024 502,42 64448 464,45
6 1,22a 82,92 0,07 13342 0,19 583,97 523,96 346,02
4 1,20a 179,84 0,06 314,55 0,23 541,84 688,13 414,29
Al1B2 5 1,23a 183,67 0,06 268,52 0,24 468,44 520,37 391,99
6 1,23a 108,93 0,05 19335 020 512,47 633,88 369,75
4 I,L11a 265,81 0,05 450,45 0,18 896,30 577,94 369,07
A2B1 5 1,22a 183,37 0,06 466,60 0,17 998,72 442,10 300,03
6 1,22a 156,58 0,05 289,33 0,17 72397 570,29 373,78
4 1,17a 158,66 0,05 306,88 020 883,59 366,28 24524
A2B2 5 1,27a 153,07 0,07 479,28 0,19 983,99 473,16 321,55

6 1,27a 187,27 0,05 353,32 0,18 825,73 499,40 269,47
TCVN 7043 — 2002 <50 <01 <200 vét / / /

Ghi chii: / khéng cé gid tri so sanh, cdc s6 liéu trong bang la gid tri trung binh ciia 3 lan ldp lai
Gida tri ham luong tap chat duwoe tinh cho mét lit ruou 100% v/v) con

AIBI: tam Jasmine va men Hodng Anh A2BI: nép Phii Tan va men Hodng Anh

AIB2: tam Jasmine va men Tan Phdt Loi A2B2: né}) Phii Tan va men Tan Phat Loi

Methanol khong phai 14 mot san pham binh thudng cta qua trinh 1én men ruou.
Viéc kiém soat ham lwgng methanol trong cac loai d6 udng c6 con la dic biét quan
trong vi doc tinh ctia n6. Ham luwgng methanol trong cac mau phan tich dao dong
giita 0,05 va 0,07 % v/v khong vuot qua mirc tdi da chap nhan duogc (0,1% v/v) dbi
v6i cac loai rugu tring Viét Nam. Ham lugng methanol khong vuot Tiéu chuan
Viét Nam TCVN 7043 — 2002. Piéu nay cho thdy 1y do chinh ma ham luong
methanol thip nhu véy 13 do nguyén liéu sir dung trong qué trinh 1én men 14 gao va
nép c6 ham lugng pectin thdp. Nong d6 methanol trong cac nghiém thirc cao hon
s0 v6i ham lugng methanol dugc tim thiy trong loai rugu Sherry Fino (68,6 - 80,1
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mg/L) (Moreno et al., 2005), cac loai rugu vang Mecia (121 -138 mg/L) (Calleja
va Falque, 2005), va gan tuong duong voi rugu Kiwi (485 -768 mg/L) (Soufleros
et al., 2004) va thip hon so véi ruou hoa qua va trai cay chung cat Mouro (371,3 -
1980,7 mg/L) (Soufleros et al., 2004). Su hién dién cua hop chit nay c6 thé khong
anh hudéng dén cam quan cta d6 udng co con do ngudng cam nhan né 1a rét cao.
Tuy nhién, c6 mot s6 tac dong ti€u cuc do ddc tinh ctia methanol. Uéng ruou voi
ham lwong methanol cao co thé gdy mu mat hodc tham chi tu vong (Cortés et al.,
2005).

Furfural dugc hinh thanh trong qua trinh 1én men trong diéu kién acid va/hodc
phan tng maillard do mét nuéc cia duong 1én men (pentoses) (Apostolopoulou et
al., 2005). Furfural c6 tinh doc. Ham lwong furfural tim thiy & cac nghiém thirc
(Bang 1) trong khoang tir 0,17 dén 0,28 mg/L. S liéu thu dugc nay tuong dong
v6i s6 liéu phan tich duoc tir regu Sherry Fino (KPH - 4,08 mg/L) (Moreno ef al.,
2005). Két qua thi nghiém cho thay trong qua trinh 1én men yém khi, ham lugng
furfural hién dién c6 xu huéng giam dan tir ngay 1én men thir 4 dén ngay lén men
thir 6. Ham luong furfural do ¢ ngay thir 6 ctia cac nghiém thic tim Jasmine va
men Hoang Anh 1a 0,19 mg/L, tAm Jasmine va men Tan Phat Loi 12 0,20 mg/L,
nép Phu Tan va men Hoang Anh 1a 0,17 mg/L va nép Phii Tan va men Tan Phat
Loila 0,18 mg/L.

Isobutyl alcohol (2 - methyl -1 propanol) duwgc mod ta nhu la rugu va huong vi ctia
dung méi rugu (Peinado ef al., 2006). Nong do isobutyl alcohol trong d6 udng co
con kha khac nhau. Dbi v6i mau tim gao va nép trong thi nghiém nay ham lugng
isobutyl alcohol d dugc phat hién ndm trong khoang 366,28 — 841, 28 mg/L. Ham
lugng isobutyl alcohol ndy cao hon so véi isobutyl alcohol da dugc tim thiy trong
rugu vang Mencia (41 — 64 mg/L) (Moreno et al., 2005), trong rugu Sake (110 -
120 mg/L) (Asano et al., 1999), trong rugu Monastrell (73-144 mg/L) (Mateo et
al., 2001), va trong rugu vang Chenin blanc (12,5 - 34,1 mg/L) (Lilly et al., 2000).
Isobutyl alcohol dugc hinh thanh trong qua trinh 1€n men rugu tir sy phan ung giita
ethanol va ester acetic (Apostolopoulou ez al., 2005). O cac ngay 1én men 4, 5 va 6
nong do isobutyl alcohol bién dbi 1én xudng rat phirc tap. Tiéu chuan Viét Nam
khong qui dinh ngudng ctia ham luong isobutyl alcohol trong rugu, chi tiéu nay do
nha san xuat ty cong bo.

Isoamyl alcohol (3- methyl — 1- butanol) phat hién trong cic miu phan tich (mg
véi cac nghiém thirc dugce trinh bay & bang 1 dao dong tir 245,24 dén 618,00
mg/L, cao hon trong rugu Sake (196 — 247 mg/L) (Asano et al., 1999) va ruou
Sherry fino (300 — 380 mg/L) (Moreno et al., 2005). Isoamyl alcohol dong gdp tao
nén huong vi ruou vang va tao dic trung huong vi trai cdy (Selli et al., 2004).
Isoamyl alcohol dugc hinh thanh trong qué trinh 1én men béi kiéu phan tng
decarboxylation d6i véi leucine (Boulton ef al., 1996; Kana et al., 1988). Ham
lugng isoamyl alcohol & cac nghiém thirc va thoi gian 1én men bién ddi cling rat
phirc tap. Tiéu chuin Viét Nam khong qui dinh ngudng ciia ham luong isoamyl
alcohol trong rugu, chi tiéu nay do nha san xuét ti cong bd.

Lén men rugu thuong dé cap dén viéc chuyén ddi héa hoc cua carbohydrates thanh
ethanol hoic acid str dung ndm men trong diéu kién ky khi. Két thuc qua trinh 1én
men san pham chinh 14 ruou va cac san pham phu khac nhu glycerol va cac rugu
béc cao khac (Zoecklein et al., 1995). Bang 1 tom tat két qua xac dinh ham luong
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ethanol tir Ién men rugu gao ung véi cac nghiém thirc dugc xac dinh b::ing ky thuat
sdc ky khi cho thiy rang luong ethanol g véi cac nghiém thirc khong khac biét ¥
nghia vé mit thong ké. Piéu nay co thé giai thich 1a do qui trinh san xuat rugu
gidng nhau chi khac nhau vé loai men va nguyén liéu nép va tim gao. Nang suit
sinh ethanol khong khac nhau cho thiy hai loai men Hoang Anh, men Tan Phat
Loi ¢6 hoat lyc tuong dwong nhau. Ning suat ethanol sinh ra ¢ cdc nghiém thirc
1,11 — 1,27 (L/kg) ruou 30% (v/v), twong dwong v4i ning sut rugu men thuin
1,218 (L/kg) ruou 30% (v/v) (Nhan Thanh Thuy, 2010).

Trong qua trinh 1én men rugu gao co6 rat nhiéu loai acid hitu co khac nhau dugce tao
thanh (cac acid acetic, citric, malic, lactic va succinic), trong do6, acid accetic
chiém mot phan dang ké. Acid acetic xuat hién trong qué trinh 1én men ruou do
thanh phéan ciia hat gao c6 polysacharides, protein va chat béo (Juliano, 1985). Cac
loai ndm nhu Aspergillus spp. va Rhizopus spp. 1a nhan té giup tao ra acid hitu co.
Thoukis ef al. (1965) béo cdo rang trong qua trinh 1én men rugu cé sy gia ting
ndng do acid tong s6 va thay d6i thanh phan acid hiru co ctia méi trudng 1én men.
Két qua phén tich cho thiy ham luong acid tong (Bang 1) sinh ra dao dong trong
khoang 468,44 — 998,72 mg/L, cao hon két qua phén tich acid tong cia ruou 1én
men bang ndm men thuan san xuat tai Vién Nghién ctru va Phat trién Cong nghé
Sinh hoc, Truong Pai hoc Can Tho va tai cac nong hd (90,028 — 651,537 mg/L)
(Nhan Thanh Thuy, 2010). TCVN 7043 — 2002 khong qui dinh ham luong acid
tong. Nhin chung, ham luong acid téng & rugu san xuit tir nguyén liéu tam
Jasmine thap hon rugu san xudt tir nguyén liéu nép Pha Tan.

Nhin chung, ¢ thi nghiém nay qua quan sat thiy riang thot gian 1én men yém khi t6t
nhit cho hai loai nguyén liéu tim gao Jasmine va nep Phu Téan va hai loai men
Hoang Anh, Tan Phat lgi 1a 6 ngay. Hai mau ruou tdt nhat duoc chon tir hai loai
nguyén liéu 12 TAm gao Jasmine va nép Phu Tén st dung men Hoang Anh. Co s&
cho qué trinh chon Iya thoi gian 1én men yém khi va hai mau ruou t6t nhat 1a dya
trén ham luong acetaldehyde, ester, furfural vi cac chi tiéu nay cé qui dinh ham
lwong tdi thiéu trong TCVN 7043 — 2002. Cac chi tiéu bay hoi khac thap hon tiéu
chuén hay do nha san xuét tw cong bd.

3.3 Két qua khao sit tién trinh bay hoi va ngung tu cac chit ester, acetaldehyde,
furfural, methanol, acid tong, isobutanol va isopentanol trong qua trinh
chwng cat

Chung cat 1a qua trinh tach ruou va cac chit mui d& bay hoi khoi dich 1én men, san
pham thu duoc 13 rugu thd. Qua trinh thu mau duge thuc hién theo cach thirc thu
riéng 10 phan doan dau mdi phan doan 200 mL, cac phan doan tiép theo mdi phan
doan 1 lit cho dén cubi qua trinh chung cit. Ham luong cac chat c¢6 trong cac phan
doan rugu dugc trinh bay ¢ cac hinh 2 dén 8.

Ester (ethyl acetate)

Ethyl acetate 13 ester phd bién nhat trong rugu vang 1a san pham d& bay hoi duoc
tao ra trong qua trinh 1én men. Mic du céc loai ester ¢6 vai trd gop phan tao huong
vi cho rugu nhung néd van 1a mot tap chét, theo qui dinh cia TCVN 7043 — 2002
ham luong ethyl acetate khong dugc vuot qua 200 mg/l trong 1 lit rugu 100%
(v/v) cdn. Cac acid va rugu tac dung véi nhau sé tao ra nhiing ester tuong tng,
ester con c6 thé duoc tao ra tir phan mg giita cac aldehyde. Ethyl acetate duoc tao
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thanh tir sy twong tac gitra ethanol va acid acetic. Ethyl acetate 13 rit d& bay hoi va
¢ diém soi thép la 77°C. Do céc dac tinh nay, ester co thé duoc loai bo tir hdn hop
bang cach nung néng. Vi thé, trong qué trinh chung cat ethyl acetate dugc xem 13
tap chat ddu. Hinh 2 cho thiy 6 phan doan rugu chung cét dau tién (1 — 6) c6 ham
luong ethyl acetate rat cao, vugt TCVN 7043 — 2002. Cac phan doan tir thir 7 dén
13 ¢6 ham lugng ethyl acetate dat tiéu chuan Viét Nam TCVN 7043 — 2002. Cac
mau ruou 13y ra cudi khap ruou c6 ham luong ethyl acetate tang 1én.

1000 7

800 -

Ham lwg'ng ester (mg/L)

123 456 7 8 9101112 13141516

Thir ty mu

Hinh 2: Sw hién dién ciia hop chét ester trong cic phin doan ciia sin phim trong qua trinh
chung cat

Acetaldehyde

Trong qua trinh 1én men ruou, acetaldehyde 14 aldehyde phd bién nhat c6 mat
trong san pham va thudng vuot mirc qui dinh 50 mg/l rwou 100% (v/v) con. Két
qua xdc dinh ham lugng acetaldehyde trong cac phan doan cia mot mé rugu
(Hinh 3) cho thay & 11 phan doan ruou dau, ham luong acetaldehyde 1a rat cao,
vuot tiéu chuan Viét Nam TCVN 7043 — 2002. Tir phan doan thi 12 trd vé sau,
ham lugng acetaldehyde dat mirc thdp va théa mén tiéu chuin Viét Nam TCVN
7043 — 2002. Do dic tinh dé bay hoi, trong qua trinh chung cat ruou, hop chat
acetaldehyde thuong bay hoi va ngung tu nhiéu ¢ giai doan dau, cang vé sau luong
acetaldehyde bay hoi va ngung tu cang it di. C6 thé dira theo qui luat ngung tu nay
dé to chuc lai viéc chung cat ruou theo phwong thirc thi cong nham muc dich c6
duoc san pham rugu c6 ham lugng acetaldehyde dat Ti€u chuén Viét Nam TCVN
7043 — 2002. Cach thuc tién hanh 1a tach riéng 10 phan doan ruou dau (khoang 2
lit) dé xur 1y khir bo hop chit acetaldehyde sau d6 phdi tron tro lai.

1000 1
800 -
600 |
400

200 -

Ham lwgng acetaldehyde (mg/L)

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Thir tw mu

Hinh 3: Su hién dién ciia hop chit acetaldehyde trong cdc phan doan cia sin phim trong
qua trinh chung cat
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Furfural

Furfural 1a tap chat cudi trong qua trinh chung cit rugu c6 cong thirc hoa hoc
CsH40,, ¢6 tinh doc véi co the ngudi. Furfural c6 nhiét d bay hoi 1a 162°C. Két
qua trinh bay ¢ Hinh 4 cho thiy ¢ 8 phan doan rugu dau ham luong furfural rat
thap, vé cudi khap rugu, tir phan doan thir 9 dén phan doan thi 16 ham lugng
furfural hién dién ting dan phu hop vé6i qui luat bay hoi va ngung tu ctia n6. O giai
doan du cua qua trinh chung ct ham lugng rugu con cao nén do bay hoi cua
furfural thfip, vé cubi ham lugng ethanol trong dich hém con it va nhiét d6 cia dich
hém tang cao tao diéu kién cho su bay hoi cua furfural. Bén canh d6, phan tng ctia
nhiét v6i acid hay véi cac carbohydrate khac trong dich hém d3 gop phan tao ra
furfural cho nén vé cudi khap ruou furfural ting cao.

1.0 7
0.8
0.6
0.4

0.2 1

0.0 -j

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Ham lwgrng furfural (mg/L)

Thit tw miu

Hinh 4: Su hién dién ciia hop chét furfural trong cac phan doan ciia sin phim trong qua
trinh chung cat

Methanol

Methanol ciing goi 1a methyl alcohol 1a mét hop chat hoa hoc vai cong thirc phan
tir CH;OH (thuong viét tit MeOH). Day 1a ruou don gian nhét, nhe, dé& bay hoi,
khong mau, d& chay chat 1ong véi mot mui dic trung. Methanol 1a chat doc d6i voi
co thé ngudi, co thé gdy mu mat tham chi tir vong néu udng nhidu methanol. Két
qué trinh bay ¢ Hinh 5 cho thidy ham lugng methanol hién dién trong cac phan
doan ruou thay do6i 1én xudng trong khoang 0,04 — 0,07 (% v/v) tir dau cho dén
cubi khap ruou. Methanol ¢ nhiét d6 bay hoi 1a 65°C thip hon nhiét do bay hoi
ctia ethanol nén ciing dugc xem 14 tap chat dau trong qua trinh chung cét.

0.08

0.06
0.04

0.02

Ham lwg'ng methanol (% v/v)

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16
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Hinh 5: Sy hién dién ciia hop chit methanol trong cac phin doan ciia sin phim trong qua
trinh chung cat
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Acid tong
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Hinh 6: Sy hién dién ciia hop chit acid trong cac phin doan ciia sin phim trong qua trinh
chung cat

Qua trinh 1én men rugu truyén thdng ludn tao ra cac acid hiru co khac nhau nhu
acid acetic, lactic, citric,... trong d6 acid acetic chiém ham lugng 16n nhét. Acid
acetic 1a chat long khong mau, ¢6 vi chua, tan vo han trong nudc. Hinh 6 trinh bay
su hién dién cua acid acetic trong qué trinh chung cat, theo d6 cang vé cudi qua
trinh chung cit acid acetic xuét hién cang nhiéu. Acid acetic c6 nhiét do soi 1a
118,1°C trong khi nhiét d6 sbi ciia ethanol 1a 78°C va nudc 1a 100°C nén cang vé
cudi qua trinh chung cat thi thu cang nhiéu tap chét nay.
Isobutanol (2-methylpropyl alcohol)

Isobutanol 13 mét trong nhitng san phim phu quan trong dugc tao thanh trong qua
trinh 1én men rwou. Ham luong isobutanol tuy it nhung néu 1an vao ruou etylic s&
gy anh hudng x4u dén chit lugng san pham lam cho san pham rugu c6 mui kho
chiu. Trong qua trinh chung cAt ruou, isobutanol hién dién & muc cao & 11 phéan
doan ruou dau sau d6 giam dan cho dén cudi khap rugu (Hinh 7).
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Hinh 7: Sw hién dién ciia hop chét isobutanol trong cic phén doan cia san pham trong qua
trinh chung cat

Isopentanol (con dugc goi la isopentyl)

Isopentanol 1a mét hop chét ruou, khoéng mau ¢ nhiét do so6i 131,1°C. Trong qua
trinh 1én men ruou gao truyén théng ham lugng isopentanol duoc tim thdy véi
ndng do cao. Tiéu chuan Viét Nam TCVN 7043 — 2002 khéng qui dinh ham luong
t6i thiéu cho isopentanol nhung qui dinh chi tiéu nay do nha san xuit tu céng bo.
Hinh 8 cho thiy isopentanol hién dién khéng theo qui luat trong qua trinh chung
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cat. Hai phan doan ruou ddu ham luong isopentanol thip c6 thé do nhiét d6 chung
cat moi bat dau tang, tr phan doan tha 3 dén phan doan thtr 11 ham luong
isopentanol bién thién 1én xuong nhung & mirc cao, tir phan doan thtr 12 dén cuoi
khap ruou lugng isopentanol con lai & mirc rat thap.
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Hinh 8: Sy hién dién ciia hop chit isopentanol trong cac phin doan ciia sin phim trong qua
trinh chung cat

4 KET LUAN

Qua nghién ctru, mot s6 két luan sau duge rat ra: thoi gian 1én men hiéu khi va
yém khi thich hgp cho hai loai men Hoang Anh, Tan Phat Loi trén hai loai nguyén
liéu tim gao Jasmine va nép Phu Tan (An Giang) la 2 ngay (48 gid) va 6 ngay
(144 gio). Trong qua trinh chung cét ruou, cac hop chét acetaldehyde, isobutanol,
isopentanol bay hoi va ngung tu tap trung & giai doan dau sau d6 giam dan dén khi
két thuc qua trinh chung cat. Cac hop chat furfural va acid tong bay hoi va ngung
tu tap trung & cudi qua trinh chung cit. Cac hop chat ester bay hoi va ngung tu
nhiéu ¢ giai doan dau va cudi qua trinh chung cat. Hop chat methanol bay hoi va
ngung tu theo hudng khong c6 bién dong trong sudt qua trinh chung cét.
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