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NGHIEN CUU KHOA HOC

] St dung saccharomyces cerevisiae RV002
de 1én men rwou vang tir qua Sim (Rhodomyrtus tomentosa)

Aapplication of saccharomyces cerevisiae RV002
to ferment wine from Sim fruit (Rhodomyrtus tomentosa)

Bui Van Tu

Tac gia lién hé: buitu2802@gmail.com
Trwdng Pai hoc Sao Do

Ngay nhan bai: 15/8/2021

Ngay nhan bai stra sau phan bién: 27/10/2022
Ngay chap nhan dang: 31/3/2023

Tém tat

Nghién clru dwoc thwe hién nham danh gia hiéu qua cua ching Saccharomyces cerevisiae RV002 khi lén men
nguyén liéu sim dwoc trdng va thu hoach tai Chi Linh, Hai Dwong. Cac yéu té nhw ty I& nguyén liéu/nwéc (1,0/1,0
+1,0/2,0 wiv), ty 1é nAm men (0,15 + 0,55 g/l), ham lwong chét khé hoa tan (20 = 24°Bx), pH ban d4u (3,5 + 5,0),
thoi gian 1én men (9,0 + 13,0 ngay) da dwoc danh gia mirc do anh hwéng va diéu kién phu hop cho qua trinh 1én
men. Nghién ctru str dung phwong phap thiét ké thi nghiém don yéu t6, két hop véi phan mém SPSS 22.0, Excel
2016 dé xi ly s lieu théng ké. Két qua cho thay sau 11,0 ngay lén.men & 1y |é nguyén liéu/nwédc 1a 1,0/1,5 wiv,
ty I& ndAm men |a 0,45 g/l, ham lwong chat kho hoa tan 1a 23 °Bx, pH ban dau la 4,0, nhiét d6 1én men 13 28 + 2°C
ndm men hoat d6 hiéu qua va cho chat lweng rwou vang sim dat mic chat lwong cdm quan tbt (theo TCVN 3215-
79). Ham lwgng ethanol dat 12,8+0,25 (% Vol.), ham lvgng dwong soét la 0,28+0,02 (g/l), ham lwgng methanol la
230+1,5 (mg/l cén 100°), ham lwong S0, la 263,45+1,7 (mg/l con 100°), ham lwgng ester 1a 0,23+0,03 (g/l). Chat
lwgng cdm quan va héa hoc phu hgp véi TCVN 7045-2013 va QCVN 6-3:2010/BYT.

Ttr khéa: Saccharomyces cerevisiae RV002; qua sim; Ién men; pectinase.

Astract

The study was conducted to evaluate the effectiveness of the yeast strain Saccharomyces cerevisiae RV002
when fermenting the Rhodomyrtus tomentosa material grown and harvested in Chi Linh, Hai Duong. The factors
of the ratio of raw materials/water (1.0/1.0 + 1.0/2.0 w/v), the rate of yeast (0.15 + 0.55 g/l), content soluble dry
(20 + 24 °Bx), initial pH (3.5 + 5.0), fermentation time (9.0 + 13.0 days) have been assessed for influence and
assessment of conditions suitable for fermentation. The study used the single-factor experiment design method,
combined with SPSS 22.0 software, Excel 2016 to process statistics. The results showed that after 11.0 days
of fermentation at the rate of material/water of 1.0/1.5 w/v, the yeast rate was 0.45 g/I, the content of dissolved
solids was 23 °BYx, initial pH was 4.0, fermentation temperature was 28 + 2°C, effective yeast and good sensory
quality of wine (according to TCVN 3215-79). Ethanol content was 12.8 + 0.25 (% Vol.), residual content was
0.28 £ 0.02 (g/l), methanol content was 230 + 1.5 (mg/I alcohol 100°), SO, content was 263.45 + 1.7 (mg/I 100°
alcohol), ester content is 0.23 £+ 0.03 (g/l). The sensory and chemical quality is consistent with TCVN 7045-2013
and QCVN 6-3: 2010/BYT.

Keywords: Saccharomyces cerevisiae RV002;, Rhodomyrtus tomentosa; fermentation; pectinase.

1:DAT VAN DBE

Rwou vang trai cay la loai rwou 1én men tir cac loai
dich qua khoéng qua chwng cat, cé dd con tir 8,5% va
dwoc xem la thirc ubng bd dwéng [1]. Rwou vang la
loai rwou dwoc IEn men tr cac loai dich ép trai cay
b&i mét s6 chiing ndm men riéng cho tirng loai nguyén
liéu. Rwou vang thu dwoc khong qua chuwng cét, co

Nguw&i phan bién: 1. PGS. TS. Vi Thu Trang
2. TS. Hoang Thi Hoa

hwong vi thom ngon tir tréi cay tw nhién, dé rwou nhe,
thich hop v&i phu nir va nguwdi cao tudi. Rwou vang c6
gia tri dinh dwd&ng cao, hwong vi thom ngon va cé
loi cho strc khde con ngudi khi sir dung mét cach diéu
d6. Cay sim tén khoa hoc la Rhodomyrtus tomentosa
(Ait.) Hassk cung ho v&i 6i, man tram. Sim la mét loai
qua rat phd bién & khu vwe trung du va mién nui phia
Béac, day la loai nguyén liéu quy, c6 ham lwong dinh
dwdng cao. Tlr cac bo phan cua sim céd thé chira cac
bénh: Thiéu mau & thai phu, suy nhwoc sau 6m, bing
huyét, thd huyét, tiéu chay, kiét ly, thoat giang, béng,
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LIEN NGANH HOA HQC - CONG NGHE THUC PHAM

viém da day, viém ruét cap, viém gan virus, dau dau,
phong thap, bi thwong lau ngay nén khép xwong
dau nhtre, tiéu dwdng, tri, 1& loét [2]. Cac sac tb
chi yéu trong Rhodomyrtus tomentosa la chat mau
anthocyanin [3] bao gém tannins, flavones, triterpenes
va steroids [4]. Cac chat c6 mau tim (c6 trong nhom
phytochemical) con lam gidm cholesterol, triglyceride
va thromboxane (la nhirng thanh phan tham gia vao
s phat trién tim mach) trong mau, ngan ngira cac
bénh tim mach, dét quy va con c6 kha nang chéng sw
l&0 hoa, gia nua cla té bao. Trai sim chira cac flavon—
glucosid, malvidin-3 glucosid, cac hop chat phenol, cac
acid amin, dwdng va acid htvru co. Trai sim cé vi ngot,
tinh binh, c6 tac dung chi ly, sinh co, dwéng huyét, cd
tinh [5]. Céng nghé san xuét rwou vang thwong gap
kh6 khan trong cong doan tach dich ép, va sw Iéng
dong cua can pectin khéng hoa tan gay duc san pham.
Nghién ctru sir dung enzyme pectinase cho qua trinh
trich ly dich qua sé dwoc dé cap trong nghién clru nay.
M6t sb nhan t6 nhw chiing Saccharomyces cerevisiae,
nhiét d6, pH, th&i gian la nhirng yéu té c6 anh hwéng
manh dén chat lwong cla rwou vang [6], [7]. Do do,
trong nghién ctru nay cac yéu td dwoc nghién clru xac
dinh bao gébm: Ty 1& nAm men, ndng dé chét tan ban
d4u, pH dich I1&én men, thoi gian lIén men.

2. VAT LIEU VA PHUONG PHAP NGHIEN cUU
2.1. Vat liéu nghién ctru
2.1.1. Qua sim

Qua sim (Rhodomyrtus tomentosa (Ait.) Hassk) dwgc
thu hai tai khu vire nai Chi Linh, Hai Dwong thang 7+9.

2.1.2. NAdm men

Saccharomyces cerevisiae thwong mai Angel Active
Wine Dry Yeasr (RV002) ctia Trung Quéc do Céng ty
Kovin cung cap. NAm men dwoc hoat hoa trwéde khi bd
sung vao dich |én men.

2.1.3. bwong saccharose

Puwdng dwoc sk dung la dwdng kinh ctia Céng ty ¢
phan mia dwéng Bién Hoa dam bao tiéu chudn TCVN
6958:2001.

2.1.4. Moi trweoong dém

Dung dich: CH,COOH/CH,COONa dwoc pha theo
TCVN 4320-86, da diéu kién dung trong thwc pham.

2.1.5. Enzyme pectinase

St dung enzyme pectinase do Céng ty TNHH Mét
thanh vién KOVIN cung cap. Hoat tinh ctia ché pham
4.000 don vi polygalacturonase/mL. Pham vi hoat déng
t pH 3,0 + 5,0; pH t6i wu la tr pH 3,5 + 4,0. Nhiét d6
t6i wu la tir 40 + 55°C.

2.1.6. Nuée

S dung nwéc & xwdng nwéc khoa Thwe phdm va
Hoéa hoc, Trwvong Dai hoc Sao Bé, dat QCVN 6-1:2010/

BYT dbi v&i nwéc khoang thién nhién va nwéc khoang
doéng chai.

2.2. Phwong phap nghién ctru
2.2.1. Lén men rwou vang

Qua sim da lwa chon dwoc loai tap chat, rira sach va
dé rao. Tién hanh x& ly co hoc dé lam nhé nguyén liéu,
bd sung nwéc theo ty 1& nguyén liéu/nwéc cb dinh la
1/1,5 (w/v) va bb sung pectinase 0,075% (v/w), x& ly
trong thoi gian 45 phat & nhiét d6 45°C, pH = 4,0. Bé
sung dwong dén 20 °Bx, khir tring béng Na,S,0, trong
2 gi& (nong d6 30 mg/l tinh theo SO,) [8], thwrc hign lén
men chinh, 1én men phu. Panh gia cac chi tiéu chat
lwong va lwa chon cac théng s6 phu hep cho qua trinh
lén men. NAm men dwoc bé tri 5 thinghiém & cac ndng
d6 0,15, 0,25, 0,35, 0,45, 0,55 g (1g ndm men dang ran
duwoc xac dinh bang phwong phap dém khuan lac cé
10° CFU/g) trén 1 lit dich 1én men (NAm men sau khi
can duwoc hoat héa). Thye hién 1én men chinh trong 10
ngay & nhiét d6 phong. Sau khi Ién men chinh, loc loai
bd ba, thu dich, tiép tuc [én men phu & nhiét d6 10°C
trong 15 ngay va thu sdn phdm. Phan tich cac chi tiéu:
D6 cdn, methanol, pH va danh gia cdm quan. Nong do
chat kho dwoc durgce bd tri & 20, 21, 22, 23, 24 °Bx. Gia
tri pH thich hop cho qua trinh Ién men dwgc nghién
clru & cac gia tri pH 3,5; 4,0; 4,5 va 5,0. Thoi gian [én
men chinh dwgc khdo sat sau khi da xac dinh dwoc ty
lé nwdc, nAm men, ndng d6 chat khd va pH dich 1én
men, qua trinh 1én men chinh dwoc thwc hién & nhiét
d6 phong (28 + 2°C) trong cac khoang thei gian 9 + 13
ngay (can c cac thi nghiém tham do va khuyén céo
clia Cong ty Kovin). LAy mau sau méi 24 gi® 1én men
chinh, loc bé ba thu dich, sau d6 tién hanh 1én men phu
& nhiét d6 10°C trong 15 ngay, thu san pham va phan
tich cac chi tiéu.

2.2.2. Phéan tich chat lvong

Ham lwong ethanol (% v/v) dwgc xac dinh béng
phwong phap chwng cat. Ham lwong ester (mg/l)
xac dinh bdng phwong phap chuan dé trén co sé:
CH,COOC_H,+ NaOH - CH,COONa + C,H,OH. Ham
lwong SO, (mg/l) xac dinh bang phwong phap chuan
dd lode. Ham Iwong methanol (g/l trong 1 lit ethanol
100°) dwoc xac dinh theo phwong phap KMnO,, (H).
Puong (%) dwoc dinh lwong bang phwong phap Lane-
Eynone. Tdng s6 nAm men (log CFU/mL) xac dinh theo
TCVN 8275-1:2010 [9].

2.2.3. Phéan tich cam quan

Puwoc thwe hién theo TCVN 3215-79: Tiéu chuan st
dung hé 20 diém xay dwng trén moét thang théng nhat
c6 6 bac (tir 0+5) va diém 5 la diém cao nhat cho mot
chi tiéu. Thanh vién hoéi ddng gdm 5 ngwdi dwoc huan
luyén trwde khi danh gia. Cac chi tiéu dwoc Iwa chon la
Mau séc (hé sé quan trong 1,2), mui (hé s quan trong
1,0), vi (hé sb quan trong 1,0), trang thai (hé sé quan
trong 0,8). Bang diém dwoc xay dwng trén can cir theo
TCVN 7045-2013.
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NGHIEN CUU KHOA HOC

2.2.4. Phéan tich dir liéu

S dung phdn mém SPSS 20.0 (SPSS Inc.) dé& phan
tich ANOVA va phan mém excel dé xt ly loai b sai s6,
xac dinh bién gi&i han tin cay (g). Cac thi nghiém dwoc
thwe hién 3 1an song song va lay gia tri trung binh * ¢,
d6 tin cay B = 95%.

2.2.5. Thiét bi phuc vu nghién cteu

Thiét bi phan tich: Brix ké; may do pH; td 4m; td an toan
vi sinh vat; ndi thanh trung; kinh hién vi dién t&; nhiét
ké; bd chung céat con; thiét bi lén men.

Hinh 1. Thiét bi Ién men yém khi

Hé théng 1én men dung tich 20 litmé dwoc thiét ké dam
bao vé dé kin nhe gioang cao su (2). Khi vé trung dwoc
nap vao théng qua b6 phan khtr trung (3) va dwoc bom
day vao hé thdng. Trwdc mbi mé Ién men, thiét bi dwoc
kh tring thong qua b6 suc hoi nwéc nong. Viéc bom
dich Ién men vao thiét bi dwoc thwe hién thong qua
bom HF8367 (5) dé dam bao dich 1&én men khong bi
tap nhiém b&i dung cu chwa dwng va khéng khi chira
vi sinh vat. Qua trinh 1&én men yém khi b&i ndm men c6
lwong khi CO, thoat ra nhiéu, Iwong khi nay can.dwoe
thoat ra mot cach tw dong dé dam bao tinh lién tuc
nhé van kha khi tw déng (1). Qua trinh nay khac phuc
dwoc sy lay nhiém b&i nAm méc, vi khuén. Hé théng
duoc thiét ké van lay mau (4) dé kiém tra chat lwong
san pham.

3. KET QUA NGHIEN CcUU VA THAO LUAN
3.1. Anh hwéng cua ty 1é qua sim/nwéc

Lwong nwéc nhiéu hay it s& anh hwéng kha Ién dén
ndng dé chat dinh dwéng cua dich Ién men, déng thei
anh hwéng dén mau sic cla san pham rwou vang. Két
qua nghién ctu dwogc trinh bay & Bang 1 va Hinh 2.

Bang 1. Két qué &nh hudéng cua ty 1é nguyén lidu/nuée dén chat luong rurou vang

Nguyén liéu/nwéc (wlv) | pH sau Ién men | Bé rwou (%v/iv & 20°C) | Methanol (g/l con 100°) DPiém cam quan
1,0/1,00 3,97+0,122 10,7+0,162 0,242 18,43+0,172
1,0/1,25 3,95+0,122 10,5+0,232 0,222 18,36+0,262
1,0/1,50 4,020,132 10,410,212 0,292 18,3540,142
1,0/1,75 3,9340,122 9,1+0,13° 0,272 15,45+0,13¢
1,0/2,00 3,87%0,132 9,0+0,25° 0,252 15,25+0,16¢
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Hinh 2. Anh huéng cua ty 1é nguyén liéu/nuéc
dén chéat luong vang sim

Ty & dich qua/nwéc anh hwéng trwc tiép dén mau sac
san phdm doéng thdi lam thay déi ndng d6 chat dinh
dwéng trong dich 1&n men anh hwéng truc tiép dén
qua s phat trién cGa ndm men. Két qua nghién ciru

Ghi chu: Nhiing gié tri trén cung mét cét cé chir cai giéng nhau thé hién sw khéc nhau khéng cé y nghia.

cho thay & ty lé nguyén liéu/nwéc 1,0/1,00; 1,0/1,25;
1,0/1,50 (w/v) sau 10 ngay Ién men & nhiét d6 28 +
2°C, pH = 4,0 lwong ethanol thu dwoc kha Ién. Cac gia
tri nay 1an lwot 14 10,7 £ 0,16% va 10,5 + 0,23%, 10,4
+ 0,21%. Gia tri cdm quan ciing dat mic chat lwong
tét. Diéu nay la do khi thém it nwéc vao thi ndng do
cac chéat dinh dwéng c6 sén trong nguyén liéu con cao,
kha nang trao dbi chat & nAm men dién ra thuan loi.
Tuy nhién, khi lwong nwéc bd sung nhiéu hon & cac
thi nghiém ty 1& nguyén liéu/nwéc la 1,0/1,75 va 1,0/2,0
(w/v) thi lvgng ethanol tao thanh cé xu hwéng giam
dang ké, déng th&i diém chat lwgng cdm quan ciing
gidm twong (rng va tiém can véi mirc phan loai trung
binh. Lwong nwéc bbd sung qua nhiéu lam néng do
chét dinh dwéng co6 s&n trong nguyén liéu (nhw khoang
chét, vitamin,...) can thiét cho qua trinh 1én men loang,
qua trinh phat trién cta ndm men khéng thuan loi. O
thi nghiém ty 1& nguyén liéu/nwéce la 1,0/1,5 (wiv) gia
tri vé lwong ethanol va diém cadm quan trong c6 sw
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khac biét cé nghia so v&i hai thi nghiém & ty 1€ 1,0/1,0
va 1,0/1,25 (w/v), nguwoc lai cé sy khac biét c6 nghia
so v&i thi nghiém & 1,0/1,75 va 1,0/2,0 (w/v). Phan
tich gitra cac thi nghiém va x& ly sé liéu cho thay ty
Ié nguyén liéu/nwéc la 1,0/1,50 (w/v) phu hop do san
phdm c6 mau sac, mui vi phi hop véi tiéu chi chat
lwong cta san pham.

3.2. Anh hwéng cua ty 1é nAm men bd sung

Lwong ndm men bd sung anh hwéng truc tiép dén tbéc
do va hiéu suét cha qua trinh 1én men. Két qua xac
dinh ty 1é nAm men bé sung dwoc trinh bay tai Bang 2
va Hinh 3.

Bang 2. Két qué &nh hudng cua ty 16 ndm men dén chét luong rirou vang

Ty 1é nAm men (g/l) | pHsaulénmen | D6 rwou (%viv & 20°C) | Methanol (g/l cén 100°) Diém cam quan
0,15 4,28+0,122 7,3+0,112 0,262 15,00+0,2072
0,25 4,1240,11° 8,2+0,14° 0,282 15,3610,22°
0,35 4,0210,13¢ 9,4+0,18° 0,272 17,10+0,25°
0,45 3,91+0,12¢ 10,8+0,13¢ 0,282 18,26+0,17¢
0,55 3,83+0,13¢ 10,940,20¢ 0,29° 17,44+0,19¢

Ghi chu: Nhiing gié tri trén cung mét cét cé chir cai giéng nhau thé hién sw khéc nhau khéng cé y nghia.
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Hinh 3. Anh huéng cida luong ndm men bé sung
dén chét luong rwou vang

Két qua nghién cru cho thay khi ty 1& nAm men tang
I&n thi gia tri pH sau I1én men gidm xubng, dong the&i do
con cd xu hwéng tang lén. O cac thi nghiém thwc hién
bd sung 0,15+0,55 g/l nAm men va lén men & nhiét do
28 + 2°C, trong 10 ngay thi d6 cdn tang Ién twong (rng
tr 7,3+10,9°. M6t nghién ctru vé rwou vang khém ciing
cho két qua twong tw. Mat dé thich -hop cho qua trinh
Ién men & 10’CFU/ml. Tuy nhién, khi lwgng men giéng
nhiéu hon 10’CFU/mI sé xay ra sw canh tranh ngudn
dinh dwé&ng, anh-hwéng dén qua trinh 1&én men [10].
Trong cung diéu kién pH va °Bx ban dau, ham lwong
rwou tao thanh phu thuéc chd yéu vao mat s6 ndm
men sir dung. Trong nghién ctru nay, mat d6 nAm men
anh hwéng kha Ién dén dd cén cia san pham. O thi
nghiém'str dung 0,15 g/l ndm men, d6 con dat dwoc 12
7,3°sau 10 ngay lén men. Ty Ié gibng thap thi ngudn
carbon dwoc sir dung nhiéu dé ting sinh khéi, vi vay
lwong rwou tao thanh thap. Tuy nhién, khi lwong men

giéng nhiéu co thé sé xay ra sw canh tranh ngudn dinh
duwdng, anh hwcrng dén qua trinh 1&n men [11]. Bén
canh do, Iucyng nadm men qué cao lam cho san pham
cé mui vi la, diém chat lwong cdm quan gidm xubng (&
ty 1& 0,55 g/l diém cam quan twong tng 1a 17,44). X ly
thdng ké thay réng &ty 1é nAm men 0,45 va 0,55 g/l d6
cbn dwoc tao thanh khéng cé sw khac biét cé y nghia
thdng ké: Ngwoc lai, diém chat lwong cdm quan gitra
2 maulai c6 sw khac nhau (0=0,05). Két qua ciing chi
ra rdng, mat d& nAm men hau nhw khéng anh hwéng
dén ham lwong methanol sinh ra trong suét qua trinh
lén men. Nhw vay, lwa chon ty I& nAm men 1a 0,45 g/l
cho viéc Ién men rwou vang sim.

3.3. Anh hwéng ctia néng dé chéat khé ban dau
cua dich Ién men

Carbohydrate cung cap nhu cau dinh dwéng cho ndm
men sinh trwdng va trao dbéi chat [10]. Pwdng 1a co
chat can thiét qua trinh I1&n men nén anh hwéng nhiéu
dén hiéu suat. NAm men c6 kha nang Ién men duéng
thanh rwou, nén dé rwou cao hay thap sé phu thuoc
vao ham lwgng duwdng dwoc st dung trong dich Ién
men [12]. Thay dbi lwong dwong ban dau cé sy anh
hwéng I&n dén ham lwong ethanol thu dwoc trong 1én
men rwgu vang. Nong d6 dwong tang cé kha nang dan
dén san phadm thu dwoc cé dd con tang. Trong qua
trinh 1én men, dwdng trong dich qua dwoc nAm men
s dung dé tang sinh khéi va téng hop mét sbé san
phadm lam cho ham lwvong dwong va °Bx trong dung
dich glam [13], [14]. Két qua nghién ctru anh hwéng
clia ndng dé chat khé ban d4u cla dich Ién men dwoc
trinh bay & Bang 3 va Hinh 4.

Bang 3. Két qua anh hudéng ctia néng do chat khé ban dau cua dich Ién men

Do Bx pH sau Ién men D6 rwou (%viv &20°C) | Methanol (g/l cén 100°) DPiém cam quan
20 3,93+0,122 10,90, 142 0,32+0,012 18,20+0,232
21 3,95+0,132 11,2+£0,11° 0,30£0,022 18,3340,272
22 3,940,122 11,8+0,17¢ 0,31+0,032 18,35+0,212
23 3,96+0,102 12,5+0,18¢ 0,2710,02° 18,55+0,25°
24 3,93+0,152 12,4£0,14¢ 0,23+0,03¢ 18,48+0,27°

Ghi chu: Nhiing gié tri trén cung mét cét cé chir cai gibng nhau thé hién sw khéc nhau khéng cé y nghia
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upH sau 1én men ® D6 ruou (%viv) ®Methanol (g/l cdn 100) = Biém cam quan
Hinh 4. Anh huéng ctia néng dé chét khé ban dau
dén chat luong riou vang sim

Theo [15] trong méi trweng ky khi thi lwong co chéat
tiéu tén cho nAm men nhiéu hon so v&i trong diéu kién
hiéu khi. Khi I&én men cung diéu kién pH va ty 1& giéng,
ham lwong ethanol ting dang ké khi dich 1én men cé
ndng do chéat kho tang dan. & 20 °Bx, ndéng d6 cén
thu dwoc 1a 10,9 + 0,14%, d6 con tiép tuc tang lén
11,8 £ 0,17% & 22 °Bx va 12,5 + 0,18% & 23 °Bx. Tuy
nhién, khi tang 1én 24 °Bx thi két qua vé ham lwong
¢on thu dwoc lai khdng cé sy khac biét c6 y nghia so
v&i thi nghiém & 22 °Bx (ham lwong con & 24 °Bx dat

12,4 + 0,14%). O d6 Bx cao co6 thé da dw thira vé mat
co chéat, hodc ciing c6 thé ndng d6 chat khé ban dau
qua cao da phan nao trc ché qua trinh sinh trwdng va
trao d6i chat cia nAm men, dan dén qua trinh [én men
khéng dat hiéu qua [16]. Két qua dat dwoc twong tw
v&i két qua nghién clru cla [17], khi khdo séat cac diéu
kién anh hwédng dén qua trinh Ién men vang trai diéu,
san pham thu dwoc c6 ndng dd cdn cao va hwong vi
hai hoa khi st dung ndéng d6 chéat khé ban dau trén 20
°Bx. T4c gia cho rang khi dich 1én men khéng du lweng
dwdng cho ndm men tang sinh khéi thi nAm men cé
thé chét di do canh tranh dinh dwéng 1an nhau va cudi
cung la lwong rwou sinh ra thap. Ham lwong methanol
c6 si thay ddi nhe khi ndng d6 chat kho thay dbi. O’ do
Bx 20, 21, 22° ham lwgng methanol khong ¢6 s khac
biét c6 y nghia la Ian lwot co cac gia tri 140,32 + 0,01,
0,30 + 0,02, 0,31 + 0,03 g/l. Nhw vay, & d6 Bx ban dau
clia dich [én men 23° I3 n6ng do phu hop cho qua trinh
sinh trwéng, phat trién va tao sdn phdm ctia nAm men.
3.4. Anh hwéng cua pH dich 1én men

Qua trinh phat trién va lén men clGa Saccharomyces
cerevisiae chiu dnh hwéng cla nhiéu yéu té trong dé
c6 pH méi trwdng. Két quéa nghién ciru dwoc trinh bay
& Bang 4 va Hinh 5.

Bang 4. Két qua anh huéng ctia pH ban dau cda dich Ién men

pH ban dau Do rwou (%viv & 20°C) pH sau lén men | Methanol (g/l con 100°) Piém cam quan
3,5 11,7+£0,182 3,42+0,152 0,180,012 18,34+0,15°2
4.0 12,6+0,15° 3,85+0,13° 0,20+0,02° 18,85+0,21°
45 12,5+0,22° 4,38+0,12¢ 0,34+0,02° 18,72+0,25°
5,0 12,240,259 4,85+0,17¢ 0,39+0,03¢ 18,65+0,25°
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Hinh 5. Anh huong ctia pH ban dau cua dich 1én men
dén chéat luong rvou vang sim

Két qua nghién ctru cho thay pH ban dau cua dich 1én
men c6 anh hwéng manh mé dén qua trinh hinh thanh
ethanol. O pH = 3,5 nAm men hoat déng kha tét, khi
tang pH Ién 4,0 ham lwong ethanol dat cwc dai so v&i
cac mau khac & cung thdi gian 1én men la 10 ngay.
Khi tiép tuc tang gia tri pH 1én 4,5 va 5,0 thi ham lwgng
ethanol cé xu hwéng giam nhe véi cac gia tri lAn lwot
la 12,5 +0,22% va 12,2 + 0,25. &' cac gia tri pH nghién
clru, gia tri ham lwgng ethanol cé sy sai khac c6 y
nghia théng ké (a=0,05). V&i qua trinh kiém soat pH
ban d4u cla dich Ién men khoang tr 3,5+5,0, sau qua

Ghi chu: Nhiing gié tri trén cung mét cét cé chir cai giéng nhau thé hién sw khéc nhau khéng cé y nghia.

trinh 1én men cé sw gidam nhe do CO, va acid tao thanh
trong qua trinh 1&n men, pH cla rwou vang dat nam
trong khoang 3,42+4,85. Day la khoang pH thich hop,
c6 thé cai thién dwoc do 6n dinh cla rwou, e ché
dwoc sy phat trién cua vi khuan va ciing tao diéu kién
tét cho qua trinh 1&én men dwéng pH ban dau cia dich
l&n men cao c6 thé tao diéu kién cho cac vi khuén phat
trién nhanh chéng va dan dén rwou vang cé chéat lwong
kém va mau sac xau. Do vay, can kiém soat tién trinh
Ién men & pH thich hop.

So sanh v&i mét sbé nghién ctru khac trén san pham
vang khém clia nhém nghién ctru Nguyén Van Thanh
(2013) hay vang thanh long cia H6 Thanh Truc (2011),
pH tbi wu la 4,5 [9]. Sw khac nhau nay cé thé 1a do sw
khac biét v& ching ndm men sir dung. Theo Lwong
DP&rc Phadm (1998) trong qua trinh 1&én men rwou nén
thwe hién pH tir 3,8+4,0 vi & pH nay ndm men c6 thé
phat trién nhwng vi khuan va nAm men dai khac bi (rc
ché [18]. Diém chét lwgng cdm quan néi chung thay dbi
khéng 1&n khi thay ddi pH tir 3,5+5,0. O pH 3,5 rwou
vang c6 mau séc dep, mui dic trwng cla sim va cd vi
chua nhe. Khi gia tri pH trong khoang 4,0+5,0 diém chét
lwong cdm quan thay déi nhe va khoéng cé sw khac biét
c6 y nghia théng ké (a=0,05). Khi gia tri pH ban dau
cla dich 1&én men tang dan thi ham lweng methanol
ciing tang 1én. Két qua nay ciing phu hop v&i nghién

92 Tap chi Nghién ciru khoa hoc, Truong Dai hoc Sao Do, S6 1 (80) 2023



LIEN NGANH HOA HQC - CONG NGHE THUC PHAM

clru cla Gerogiannaki-Christopoulou et al.(2004). Tac
gia da chirng minh rang khi diéu chinh pH trwéc khi lén
men bang acid citric (20 g/l) thi ham lwong methanol
cla rwou Tsipouro giam tr 8-21% [19]. Nhw vay, tai
pH = 4,0 nAm men hoat déng thuan loi, rweou vang sim
dat chat lwgng theo yéu cau.

Bang 5. Két qua &nh hudng cua thoi gian 1én men

3.5. Anh hwéng cua thoi gian 1én men

Thoi gian 1én men 1a mét trong nhirng yéu t6 quan
trong xac dinh chat lwong san pham tao thanh. Két qua
nghién ctru dnh hwdng cla thdi gian I1én men dwoc
trinh nay & Bang 5 va Hinh 6.

Thoi gian 1én men (ngay) | Do rwou (%viv & 20°C) | pH sau lén men | Methanol (g/l con 100°) | Diém cam quan
9,0 11,7+0,18° 3,940,172 0,23+0,012 18,20+0,262
10,0 12,5+0,23° 3,8940,172 0,22+0,022 18,80+0,26"
11,0 12,8+0,27¢ 3,8340,172 0,24+0,032 18,7410,28°
12,0 12,7+0,24° 3,82+0,172 0,25+0,012 18,70+0,21°
13,0 12,7+0,19¢ 3,85+0,172 0,23+0,022 18,85+0,26°

Ghi chu: Nhiing gié tri trén cung mét cét cé chir cai giéng nhau thé hién sw khéc nhau khéng cé y ngha.
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Hinh 6. Anh hudng cda thoi gian 1én men dén
chat luvong ruou vang sim

Két qua cho thay khi ting thei gian 1én men tir 9,0 dén
11 ngay thi nAm men tiép tuc hinh thanh san pham,
lwong ethanol tang tir 11,7 + 0,18% dén 12,8+ 0,27%.
Tuy nhién, khi tiép tuc qua trinh Ién men dén 12,0 va
13,0 ngay lweng san phadm tao thanh khoéng thay dbi
ddng nghia v&i viéc qua trinh 1én men da bi ngirng
lai. Quan sat bang mat thwong cho thay khéng cé bot
khi néi I&n trong dich Ién-men. S& di nhw vay cé thé 1a
do lwong ethanol Ién dwoc hinh thanh da tc ché ndm
men hoat dong. Hon nira, lwvgng dinh dwéng trong dich

Bang 6. Chét luong ¢dm quan cta ruou vang sim

l&én men bat dau can, qua trinh trao ddi chat bat dau
nglrng lai, day 1a thdi diém thich hop dé ngirng giai
doan I&n men chinh. Bén canh dé, diém cam quan dat
murc cao sau 10,0 va 11,0 ngay Ién men. Cac gia tri nay
lan lwot la 18,80 + 0,26 va 18,74 + 0,28. Khi tiép tuc
kéo dai thoi gian Ién.men tinh chat cdm quan cua san
pham co ban khéng cé sw thay ddi. Thei gian Ién men
qua nhanh sé khéng tao hwong vi cho san phdm sau
I&n men. Nguoc lai, thdi gian 1én men dai co thé dan
dén lamsan pham bi nhiém vi sinh vat tap, nhanh bj hw
héng, gay khé khan cho qua trinh bdo quan. Két qua
cling ¢hi ré, thdi gian 1én men thay déi tir 9,0 ngay dén
13,0 ngay khéng lam cho lwgng methanol tang hay
giam ma twong déi 6n dinh. X ly s6 liéu bang phan
mém SPSS cho thay khi tang thoi gian Ién men tir 11,0
ngay dén 12,0 va 13,0 ngay thi khéng c6 su sai khac
c6 nghia vé& dd con, song song v&i d6 cac gia tri diém
cam quan ciing nhw pH sau Ién men khéng cé sy sai
khac c6 y nghia (0=0,05). Chinh vi vay, Iwa chon thoi
gian Ién men chinh la 11,0 ngay.

3.6. Panh gia chat lwong rwou vang

Chét lwvgng cla revou vang sim dwgc danh theo can
clr theo cac bang chi tiéu chat lwong dwoc quy dinh
trong TCVN 7045-2013 va QCVN 6-3:2010/BYT. Két
qua dwoc trinh bay & Bang 6 va 7.

Tén chi tiéu Rwou vang sim Yéu cau theo TCVN 7045-2013
1. Mau sac Mau dé tim sang dep clia anthocyanin. Déc trung cho tirng loai san pham.
2. Mui Mui sim dac trwng. Thom dac trwng cla nguyén liéu va san phdm lén
men, khéng c6 mui la.
3. Vi Vi rat hai hoa, két hop v&i vi chat nhe, dac | Déc trng cho tirng loai sé&n pham, khéng co vi la.
trwng clia nguyén liéu.
4. Trang thai Trong, khéng van duc. Trong, khéng van duc.

Bang 7. Céac chi tiéu phéan tich riou vang sim

Chi tiéu chit lwong Vang sim QCVN 6-3:2010/BYT
Ham lwong ethanol (%v/v) 12,8+0,25 Khong nhé hon 8,5% & 20°C
Ham Iwgng duwdng sot (g/l) 0,28+40,02 -
Ham lwong methanol (mg/l cdn 100°) 230+1,5 Khéng I&n hon 400
Ham lvgng SO, (mg/l) 263,45+1,7 Khéng I&n hon 150
Ham lwong ester (g/l) 0,23+0,03 -
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San pham rwou vang sim ¢6 mau dé anh tim dep mat,
c6 mui thom d&c trwng clia qua sim cé vi rat hai hoa,
két hop vé&i vi chat nhe, dac trng cla nguyén liéu va
c6 do trong, khong van duc. San pham co cac chi tiéu
nhw: Ham lwgng ethanol, methanol, SO,, ester phu
hop véi QCVN 6-3:2010/BYT.

4. KET LUAN

N&m men Saccharomyces cerevisiae thwong mai
Angel Active Wine Dry Yeasr (RV002) c6 kha nang
thich (rng, sinh trwdng va lén men tét trong méi trwdng
dinh dwéng cla nguyén liéu qua sim. Cac thi nghiém
don yéu té da dwoc thiét ké nhdm danh gia anh huéng
va xac dinh cac diéu kién phu hop cho qua trinh lén
men. Két qua cho thdy sau 11,0 ngay lén men & ty
I& nguyén liéu/nwée la 1,0/1,5 wiy, ty 1€ nam men la
0,45 g/l, ham lwong chét kho hoa tan la 23 °Bx, pH
ban dau la 4,0, nhiét dd 1&n men la 28 + 2°C, nAm men
hoat d6 hiéu qua va cho chéat lwgng rwou vang sim dat
mirc chat lwong cdm quan tt (theo TCVN 3215-79).
Ham lwong ethanol dat 12,8+0,25 (% Vol.), ham lvong
dwong sot la 0,28+0,02 (g/l), ham Iwong methanol la
230+1,5 (mg/l cdn 100°), ham lwong 80,124 263,45+1,7
(mg/l con 100°), ham Ilwong ester la 0,23+0,03 (g/l).
Chét lwong cdm quan va hoéa hoc phu hop véi TCVN
7045-2013 va QCVN 6-3:2010/BYT.
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1. Tap chi xuat ban 01 s6/quy bang hai ngén ngir ti€ng Viét va tiéng Anh. Tap chi nhan ding cac bai bao khoa
hoc thudc cac linh vuc: Dién - Dién tir - Tu dong hoa; Co khi - BDong luc; Kinh té€; Triét hoc - X3 héi hoc -
Chinh tri hoc; Céc linh vuc khdc gobm: Cong nghé théng tin; Héa hoc - Cong nghé thuc pham; Ngén ngtr
hoc; Toan hoc; Vat ly; Van hda - Nghé thuat - Thé duc thé thao...

2. Bainhan ding la nhirng céng trinh nghién ctru khoa hoc chua céng bé trong bat ky an pham khoa hoc nao.

3.  Toa soan chi nhan bai bao gl online trén website http:/tapchikhcn.saodo.edu.vn. Bai bao glri vé toa
soan dudi dang file dién tr (*.doc *.docx va *.pdf); cudi bai bao, tac gia ghi ré théng tin dia chi lién hé, s6
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quan (Tén dé tai, ma s6, tén chi nhiém deé tai, cap quan ly,...).

Tén bai bao trinh bay bang hai ngdn ngir (ti€ng Viét va tiéng Anh), font Arial, c& chir 14, in dam, cin gilra.
Tén tac gia (khéng ghi hoc ham, hoc vi), font Arial, c& chir 10, in dam, can [é phai; co quan cong tac clia cac
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9. Noi dung bai bao viét bang tiéng Viét hodc tiéng Anh; Néu |3 bai bao viét bang tiéng Viét: Tiéu dé tiéng
Viét trudc, tiéng Anh sau; Tom tat tiéng Viét trude, tiéng Anh sau; Tir khoa tiéng Viét trudce, tiéng Anh sau;
Né&u I3 bai bdo viét bang tiéng Anh: Tiéu dé tiéng Anh trudc, tiéng Viét sau; Tém tat tiéng Anh trudc, tiéng
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b3ng Mathtype hodc Equation; Phan néi dung bai bao duogc chia thanh 02 cét, khodng cach cot 3 1cm;
Trong trudng hgp hinh vé, hinh anh cé kich thuéc 16n, bang biéu cé dd rong 16n hodc cong thirc, phuong
trinh dai thi cho phép trinh bay duéi dang 01 cot.

11. Tailiéu tham khao duoc sip xép theo thir tu tai liéu duoc trich dan trong bai bao.

- Néu la sach/Iuan an: Tén tac gia (nam), Tén sach/luan an/luan van, Nha xuat ban/Trudng/Vién, [an xuat
ban/tai ban.

- Néu la bai bao/bao cdo khoa hoc: Tén tac gia (nam), Tén bai bao/béo cao, Tap chi/Héi nghi/Hoi thao, Tap/
Ky yéu, s6, trang.

- Néu Ia trang web: Phai trich dan day da tén website va dudng link, ngay cap nhat.

12. PinhdangmAiubaibao thamkhao taidia chihttp:/tapchikhcn.saodo.edu.vn/news/detail/198/format_paper
Bai bao sau khi xuat ban sé dugc cong bo trén http:/tapchikhcn.saodo.edu.vn.
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