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St dung Saccharomyces cerevisiae RV002 d€ Ién men rugu vang
tr qua sim (Rhodomyrtus tomentosa)

Application of Saccharomyces cerevisiae RV0O02 in wine fermentation
from Sim fruit (Rhodomyrtus tomentosa)

Bui Van Ta, Nguyén Ngoc Td

Email: buitu2802@gmail.com

Trwong Dai hoc Sao D6

Ngay nhan bai: 06/02/2021

Ngay nhan bai stra sau phan bién: 28/3/2021
Ngay chap nhan dang: 31/3/2021

Tém tat

Nghién ctru nay dugc thuc hién nhdm danh gia hiéu qua cta chiing Saccharomyces cerevisiae RV002 khi |én men
qua sim dugc trong va thu hoach tai Chi Linh, Hai Duong. Nghién ciru sir dung phuong phap 1én men chim, thiét
ké thi nghiém don yéu t8, s6 liéu duoc xr ly bang phan mém SPSS 22.0, Excel 2016. Cac yéu t6 nhu ty 1& nguyén
lieu/nudce (1,0/1,0+1,0/2,0 w/v), ty 1€ nAm men (0,15+0,55 g/l), ham lugng chat kho hoa tan (20+24 °Bx), pH ban
dau (3,5+5,0), thai gian 1én men (9,0+13,0 ngay) da dugc danh gid mirc dé anh hudng va diéu kién phu hgp cho
qué trinh 1én men. K&t qua cho thay sau 11 ngay Ién men & ty |é nguyén liéu/nudc 1a 1,0/1,5 w/v, ty € nAm men
[4 0,45 g/l, ham lugng chat khoé hoa tan 1a 23 °Bx, pH ban dau 1a 4,0, nhiét dé 1én men 13 28+2°C n3m men hoat
dé hiéu qua va cho chat lvong ruou vang sim dat mirc chat luvgng cdm quan tét (theo TCVYN 3215-79). Ham luong
ethanol dat 12,8+0,25 (% vol), ham lugng dudng sét 13 0,28+0,02 (g/1), ham lwong methanol 13 230+1,5 (mg/| c6n
100°), ham lugng SO, la 263,45+1,7 (mg/I con 100°), ham luong ester la 0,23+0,03 (g/1). Chat luong cdm quan va
hdéa hoc phu hgp véi TCVN 7045-2013 va QCVN 6-3:2010/BYT.

Tirkhoa: Saccharomyces cerevisiae RV002; qud sim; Ién men; pectinase.

Astract

The present study was conducted to evaluate the effectiveness of the yeast strain Saccharomyces cerevisiae RV002
used in fermenting the sim fruit (Rhodomyrtus tomentosa) grown and harvested in Chi Linh, Hai Duong. This study
used the submerged fermentation and the single-factor experiment design method, the data were processed and
analyzed by SPSS 22.0 and Excel 2016 softwares. The factors of the ratio of raw materials/water (1.0/1.0+1.0/2.0
w/v), the yeast/water ratio (0.15+0.55 g/l), water-soluble dry matter content (20+24 °Bx), initial pH (3.5+5.0),
fermentation time (9.0+13.0 days) were investigated to find out the suitable conditions for fermentation. The
results showed that the good growth of yeast and sensory quality of wine were obtained at following conditions:
the ratio of material/water of 1.0/1.5 w/v after 11 days of fermentation, the yeast/water ratio was 0.45 g/I, the
water-soluble dry matter content was 23 °Bx, the initial pH was 4.0, the fermentation temperature was 28+2°C
(according to TCVN 3215-79). Ethanol content was 12.8 + 0.25 (% vol), residual sugar content was 0.28+0.02
(g/1), methanol content was 230+1.5 (mg/I alcohol 100°), SO, content was 263.45+1.7 (mg/l 100° alcohol), ester
content is 0.23+0.03 (g/I). The sensory and chemical quality is consistent with TCVN 7045-2013 and QCVN 6-3:
2010/BYT.

Keywords: Saccharomyces cerevisiae RV002; Rhodomyrtus tomentosa sim fruit; fermentation; pectinase.

1. DAT VAN DE cao, huong vi thom ngon va c6 lgi cho strc khée con
nguoi khi sir dung mot cach diéu do. Cay sim tén khoa
hoc 1a Rhodomyrtus tomentosa (Ait.) Hassk cung ho véi
6i, man tram. Sim 13 mét loai qua rat phé bién & khu vuc

Ruwou vang trdi cy la loai rugu [én men tir cac loai dich
qua khéng qua chung cat, c6 do con tir 8,5% va dugc
xem 13 thirc uéng b8 dudng [1]. Ruou vang 13 loai ruou o e IR Tl qEd tat FIT o )
dugc 18n men tir cac loai dich ép tréi cay bai mot s3  trungduvamién ndiphia Bac, day 1a loai nguyén liu quy,
chiing ndm men riéng cho tirng loai nguyén liéu. Rwou €@ ham luong dinh duSng cao. Tir cac b phan cta sim
vang thu duoc khéng qua chung cat, c6 huong vi thom  €© thf chu:a cac b?’nh: TDleu rpau‘?rthal’phu,‘fuy nhu’o:c
ngon tUr trai cay tu nhién, do ruou nhe, thich hop véi phu sau 6m, bang huyét, thé huyét, tiéu c’hay, kiét ly, thoat
nir va ngudi cao tudi. Rugu vang c6 gia tri dinh dugng ~ 8lang, bong, viém da day, viém rudt cap, viém gan virus,
dau dau, phong thap, bi thuong 1au ngay nén khdp xuwong
Nguoi phan bién: 1. TS. Bui Van Ngoc dau nhtrc, ti€u dudng, tri 16 loét [2]. Cac sic t6 cha yéu

2. PGS. TS. Do Thij Bich Thuy trong Rhodomyrtus tomentosa 1a chat mau anthocyanin
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[3] bao gébm tannins, flavones, triterpenes va steroids
[4]. Cac chat co mau tim (co trong nhém phytochemical)
con lam giam cholesterol, triglyceride va thromboxane
(13 nhirng thanh phan tham gia vao su phat trién tim
mach) trong méu, ngan ngtra cadc bénh tim mach, dot
quy va con c6 kha ning chéng su |30 héa, gia nua cua
té€ bao. Tréi sim chira cac flavon-glucosid, malvidin-3
glucosid, cac hop chat phenol, cac acid amin, dudng va
acid hitu co. Trai sim c6 vi ngot, tinh binh, cé tac dung
chi ly, sinh co, duéng huyét, cé tinh [5]. Cong nghé san
xuat rugu vang thudng gap khé khan trong cong doan
tach dich ép, va su 1ang dong ctia cin pectin khéng hoa
tan giy duc san pham. Nghién clru st dung enzyme
pectinase cho qué trinh trich ly dich qua sé dugc dé
cap trong nghién cru nay. Mét sé nhan t6 nhu chang
Saccharomyces cerevisiae, nguén géc nam men, nhiét
dd, pH la nhirng yéu t6 c6 anh hudng manh dén chat
lwrgng cla rugu vang [6, 7]. Do dé, trong nghién clru
nay cac yéu té duoc nghién ciru xac dinh bao gom: Ty
I& nAm men, néng dé chat tan ban dau, pH dich I1én men,
thoi gian 1én men.

2. VAT LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. Vat liéu nghién clru

a. Qua sim: Qua sim (Rhodomyrtus tomentosa (Ait.) Hassk)
duagc thu hai tai khu vue ndi Chi Linh, Hai Duong thang
7-9.Yéu cau do chin déng déu, khéng c6 qua thai, sau.
b. Nam men: Saccharomyces cerevisiae thuong mai Angel
Active Wine Dry Yeasr (RV002) cua Trung Quéc do
Cong ty Kovin (Dia chi: 596 Cong Hoa, quan Tan Binh,
Thanh phé. HCM) cung cap. Nam men dugc hoat hoda
trude khi b sung vao dich 1én men. Qua trinh hoat hda
dugc thuc hién nhu sau: 1,0 g ndm men + 2 g dudng
saccharose + 10,0 ml nuwdc khudy déu va u & nhiét do
phong trong 15 phut.

c. Budng saccharose: buong dugc sir dung la duong
kinh ctia Céng ty ¢6 phan mia dudng Bién Hoa. Dia chi:
Khu céng nghiép Bién Hoa 1, phuwdong An Binh, Thanh
phé Bién Hoa, tinh Pdng Nai. Dam bao tiéu chuin
TCVN 6958:2001. Tinh thé mau tring, kich thudc déng
déu, toi kho, khéng vén cuc, khéng cé mui vi la.

d. Méi truong dém: CH,COOH/CH,COONa. Dung dich
dugc pha theo TCVN 4320-86, du diéu kién dung trong
thuc pham.

e. Enzyme pectinase: Sir dung enzyme pectinase do
Cong ty TNHH M6t thanh vién KOVIN cung cap. San
xuittaiANGELYEAST CO., LTD. Diachi: 168 Chengdong
Avenue, Yichang, Hubei, P.R. China, Trung Qudc san
xuat pht hop quy dinh an toan thuc pham. Xac nhan
cong b6 phu hop s6 21885/2016/ATTP-XNCB. Hoat
tinh ctia ché pham 4.000 don vi polygalacturonase/ml.
Pham vi hoat dong tir pH dén 3,0 + 5,0; pH téi wu 13 tir
pH 3,5 + 4,0. Nhiét d6 hiéu dung tir 25 + 65°C, pham vi
nhiét dé t6i wu 1a tir 40 + 55°C.

f. Nudc: Sr dung nudc & Xudng nudc khoa Thuc
pham va Héa hoc, Trudng Dai hoc Sao Dé. Pat QCVN

6-1:2010/BYT déi v&i nudc khoang thién nhién va
nuéc khoang dong chai.

2.2. Phuong phap nghién ciru
2.2.1. Lén men rugu vang

Qua sim da lua chon dugc loai tap chat, rira sach va dé
rdo. Tién hanh xt ly co hoc d€ 1dm nhé nguyén liéu, bd
sung nudc theo ty 1é nguyén liéu/nuée cé dinh 13 1/1,5
(w/v) va bé sung pectinase 0,075% (v/w), xtr ly trong
thoi gian 45 phat & nhiét dé 45°C, pH=4,0. B6 sung
duong, nam men, diéu chinh pH sau do6 thanh trung
dich 1én men bang natri metabisunfit (Na,S,0,) trong
thoi gian khodng 2 gid nham (rc ché va tiéu diét cac vi
sinh vat khéng cé loi cho qua trinh 1én men rwou (néng
dé 30 mg/I tinh theo SO,), dong thoi chéng oxy héa
cac chat anthocyanin [8] va thuc hién Ién men chinh,
[én men phu. Danh gid cac chi tiéu chat lugng va lua
chon cac théng s6 phlu hop cho qua trinh 1én men. Dé
xac dinh ty 1& ndm men dang ran bé sung vao dich Ién
men, ti€n hanh 5 thi nghiém & cac néng dé 0,15, 0,25,
0,35, 0,45, 0,55 g (1 g ndm men dang rin duoc xac
dinh bing phuong phap dém khuan lac c6 10? CFU/g)
vao 1 | dich 1én men (Ndm men sau khi can duoc hoat
héa nhu muc 2.1.b) c6 néng do chat khé 20 °Bx, pH
4,0 va da tiét trung bang Na,5,0, nong do 30 mg/I tinh
theo SO, trong 2 gid. Thuc hién 1én men theo phuong
phap lIén men gian doan, thoi gian 1én men chinh la 10
ngay & nhiét dé phong. Sau khi Ién men chinh, loc loai
bé b3, thu dich, ti€p tuc Ién men phu & nhiét do6 10°C
trong 15 ngay va thu san pham. Phan tich cac chi tiéu
dd con, methanol, pH va danh gid cdm quan. Néng do
chat khé dugc xac dinh bing cach diéu chinh néng do
chat kho cua dich 1én men dat 20, 21, 22, 23, 24 °Bx
b3ng saccharose, diéu chinh vé pH 4,0, triét trung bang
Na,S,0,, b6 sung lugng nam men thich hop da xac
dinh duwoc. Qua trinh Ién men va danh gid san pham
dugc tién hanh nhu thi nghiém xac dinh ty lé giong. Gia
tri pH thich hop cho qua trinh 1én men dugc nghién
clru & cac gia tri pH 3,5; 4,0; 4,5 va 5,0. Diéu chinh
°Bx, b6 sung ndm men, ti€n hanh qua trinh |én men va
danh gia sdn pham nhu cac thi nghiém trén. Thoi gian
Ién men chinh duogc khao sat sau khi da xac dinh duoc
ty 1& nudc, ndm men, néng do chat khé va pH dich 1én
men, qua trinh Ién men chinh dugc thuc hién & nhiét
do phong (28+2°C) trong cac khoang thai gian 9+13
ngay (can c cac thi nghiém tham do va khuyén cdo cla
Cong ty Kovin). Ldy mau sau mbi 24 gi& Ién men chinh,
loc b ba thu dich, sau d6 tién hanh [én men phu & nhiét
dé 10°C trong 15 ngay, thu sdn pham va phan tich cac
chi tiéu.

2.2.2. Phan tich chadt lugng

Ham lugng ethanol (% v/v) dugc xac dinh bing phuong
phap chung cat. Ham lugng ester (mg/l) xac dinh bang
phuong phap chuan dé trén co sé: CH,COOCH +
NaOH - CH,COONa + C,H,OH. Ham lugng SO, (mg/I)
xac dinh bing phuong phap chuan dé lod. Ham lugng
methanol (g/l trong 1 lit ethanol 100°) duoc xac dinh
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theo pNhu’o’ng phap KMnO,, (H*). Po dé hap phu quang
ctia mau bang UV chuan methanol duoc chuan bj trong
cung diéu kién. -VIS & budc séng 575 nm cung vai day
Ham luong dudng (%) duoc dinh lwong bang phuong
phap Lane-Eynone (Lane and Eynon, 1923). Téng s&
nam men (log CFU/ml) trong qué trinh 1én men duoc
xac dinh theo TCVN 8275-1:2010 [9].

2.2.3. Phdn tich cdm quan

Puogc thuc hién theo TCVN 3215-79: Tiéu chuan sur
dung hé 20 diém xay dung trén mot thang théng nhat
c6 6 bac (tir 0-5) va diém 5 13 diém cao nhat cho mét chi
tiéu. Thanh vién héi dong gom 5 nguoi duoc huan luyén
truwée khi danh gia. Cac chi tiéu dugc luva chon la mau
sic (hé s& quan trong 1,2), mui (hé s6 quan trong 1,0),
vi (hé s6 quan trong 1,0), trang thai (hé sé quan trong
0,8). Bang diém duoc xay dung trén cian cr theo TCVN
7045-2013.

Hinh 1. Thiét bi Ién men yém khi
2.2.4. Phdn tich dir liéu
St dung phan mém SPSS 20.0 (SPSS Inc.) d€ phan tich

ANOVA va phan mém excel dé xur ly loai bd sai s6, xac
dinh bién gi&i han tin cdy (e). Cac thi nghiém duorc thuc
hién 3 [an song song va 3y gia tri trung binh + e, d6 tin
cay duoc lya chon [a b=95%.

2.2.5. Thiét bi phuc vu nghién ciru

Thiét bi phan tich: Brix k&; may do pH; ti 4m; td an toan
vi sinh vat; ndi thanh trung; kinh hién vi dién ti; nhiét
ké&; bo chung cat con; thié€t bi 1én men.

Hé théng Ién men dung tich 20 lit/mé duoc thiét ké
dam bao vé dd kin nhd giodng cao su (2). Khi vé trung
duoc nap vao théng qua bd phan khir trung (3) va dugc
bom day vao hé théng. Trwdc mbi mé lén men, thiét bj
dugc khir trung théng qua bé suc hoi nuéc néng. Viéc
bom dich Ién men vao thiét bi dugc thuc hién théng qua
bom HF8367 (5) d€ dam bao dich 1én men khéng bj tap
nhiém bai dung cu chua dung va khéng khi chira vi sinh
vat. Qua trinh Ién men yém khi bai nAm men ¢6 luvong
khi CO, thoéat ra nhiéu, lugng khi nay can duoc thoat ra
mot cach tu dong dé ddm bao tinh lién tuc nhé van kha
khi tw déng (1). Qua trinh nay khic phuc duogc su lay
nhiém b&i ndm méc, vi khuan. Hé théng duoc thiét ké
van |ay mau (4) dé kiém tra chat luong san pham.

3. KET QUA NGHIEN CU'U VATHAO LUAN

3.1. Anh huéng cua ty 1é qua sim/nuéc

Qua sim ¢ dic diém 13 d6 am kha thap so véi cac loai
trai cay khac. Bén canh dé phan ruét chira nhiéu hat,
keo nhét kho tach dich, lwong dich chiét rat duoc thap.
Véi dac diém nhu vay can thiét phai bé sung thém nuéc
trude khi 1én men. Lugng nudc nhiéu hay it sé anh
huéng kha 1én dén gia tri dinh duéng cua dich [én men
déng thoi anh hudeng dén mau sic cha san pham ruou
vang. Két qua dugc trinh bay & Bang 1 va Hinh 2.

Bang 1. Két qud dnh hudng cua ty lé nguyén lieu/nuéc dén chadt lugng rwgu vang

Nguyén liéu/nuéc (w/v) | pHsaulén men | D6 ruou (%v/v &20°C) | Methanol (g/1 con 100°) Diém cdm quan
1,0/1,00 3,97+0,122 10,7+0,16° 0,242 18,43+0,172
1,0/1,25 3,95+0,122 10,5+0,232 0,222 18,36+0,26*
1,0/1,50 4,02+0,13° 10,4+0,21° 0,29 18,35£0,14°
1,0/1,75 3,9310,122 9,1+0,13° 0,272 15,45+0,13¢
1,0/2,00 3,8740,13° 9,0+0,25 0,25 15,25:0,16¢

Ghi chu: Nhiing gid tri trén ciing mét cét cé chir cdi gibng nhau thé hién suw khdc nhau khéng c6 y nghia

2 Ty lé dich quad/nuéc anh huéng truc tiép dén mau sic
54 san pham déng thoi 1am thay d6i ndng dé chat dinh
14 } i dudng trong dich 1én men anh hudng truc ti€p dén
:i ’ | qua su phat trién cta ndm men. K&t qua nghién clru
8 ‘\ i cho thay & ty lé nguyén liéu/nuée 1,0/1,00; 1,0/1,25;
i {[ J 5| 1,0/1,50 (w/v) sau 10 ngay lén men & nhiét d6 28+2°C,
3 R l B | J R R pH=4,0 lugng ethanol thu duoc kha 16n. Cac gid tri ndy
1w1oo 1,01.25 1,01.50 101,75 1,020 l[an luot 14 10,7+£0,16% va 10,5+0,23%, 10,4+0,21%.

T4 16 nguyén liguinude (i) Gia tri cdm quan cling dat murc chat luong tét. Diéu nay

S D S S () S AIEH Sl 900) N ol la do khi thém it nudc vao thi néng do cac chat dinh

Hinh 2. Anh huéng cua ty 1é nguyén liéu/nuéc
dén chdt lvong vang sim

duding cé sin trong nguyén liéu con cao, kha ning trao
d6i chat & ndm men dién ra thuan loi. Tuy nhién, khi
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lwong nuwéc bé sung nhiéu hon & cac thi nghiém ty 1&
nguyén liéu/nuéce 1a 1,0/1,75 va 1,0/2,0 (w/v) thi lugng
ethanol tao thanh cé xu hudng gidm dang ké, dong thoi
diém chat luvong cdm quan cling gidm twong (rng va tiém
can véi mirc phan loai trung binh. Luong nudc bé sung
qua nhiéu lam néng dé chat dinh dudng cé san trong
nguyén liéu (nhu khoang chat, vitamin,...) can thiét cho
qua trinh [én men loang, qua trinh phat trién cla nam
men khéng thuan lgi. O thi nghiém ty 1& nguyén liéu/
nudc 1a 1,0/1,5 (w/v) gia tri vé lugng ethanol va diém
cam quan trong cé su khac biét cé nghia so vé&i hai thi
nghiém & ty 1é 1,0/1,0 va 1,0/1,25 (w/v), nguoc lai co

su khac biét cé nghia so vai thi nghiém & 1,0/1,75 va
1,0/2,0 (w/v). Phan tich gitra cac thi nghiém va x{r ly s6
lieu cho thay ty lé nguyén liéu/nudc 1a 1,0/1,50 (w/v)
pht hgp do san pham cé mau sic, mui vi phu hop véi
tiéu chi chat lugng ctia san pham.

3.2. Anh huéng ctia ty Ié nAm men bé sung

Lugng ndm men bd sung dnh hudéng truc tiép dén téc
dé va hiéu suat ctia qué trinh [én men. K&t qua xac dinh

ty 1&6 ndAm men bd sung duoc trinh bay tai Bang 2 va
Hinh 3.

Bang 2. Két qud dnh hudng cua ty Ié ndm men dén chdt luong rurou vang

Ty |& nAm men (g/1) pH saulénmen | D6 rugu (%v/v & 20°C) | Methanol (g/l con 100°) Diém cam quan
0,15 4,28+0,122 7,310,112 0,262 15,00+0,20°
0,25 4,12+0,11° 8,2+0,14° 0,282 15,36+0,22°
0,35 4,02+0,13¢ 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¢ 10,9+0,20¢ 0,292 17,44+0,19¢
Ghi chu: Nhiing gid trj trén cting mét cét c6 chi cdi giébng nhau thé hién suw khdc nhau khéng cé y nghia
20 con cuia san pham. O thi nghiém st dung 0,15 g/l nam
b = i - men, do cén dat duoc 1a 7,3° sau 10 ngdy I1én men. Ty
16 A e ~ \ A N a "
14 = M . ; Ié gidng thap thi ngudn cacbon dugc st dung nhiéu dé
12 | i - ; | tang sinh khéi, vi viy lugng rugu tao thanh thap. Tuy
e ! [ ] [ | nhién, khi ligng men gidng nhiéu cé thé sé xay ra su’ canh
6 {d i . : ' {1 tranh nguon dinh dudng, anh hudng dén qua trinh [én men
: L I J I I %] ' (i [11]. Bén canh do, lwvgng ndm men qua cao lam cho san
0 . - - . . pham cé mui vi la, diém chat lugng cdm quan gidm xudng
0,15 0,25 0,35 0,45 0,55

Ty 1 ndm men (giL)

#pH sau lén men 84 rugu (%wviv) = Msthanol (g cén 100) = Didm cdm quan

Hinh 3. Anh huéng ctia lrong ndm men bé sung dén
chat luong ruou vang

Két qua nghién clru cho thay khi ty 1é ndm men tang
[én thi giad tri pH sau l1én men gidm xudng, dong thoi
dod con 6 xu huéng ting 1én. O cac thi nghiém thuc
hién bé sung 0,15+0,55 g/l nAm men va |én men & nhiét
do 28+2°C, trong 10 ngay thi do con ting lén tuong
ng tir 7,3+10,9°. Khi lwvong ndm men bd sung cho
vao thich hop thi qua trinh 1én men dién ra t&t hon va
hiéu suat thu hdi cao, chat lugng san pham t6t hon,
néu lugng ndm men cang thap thi thoi gian 1én men
cang lau, dé bj nhiém khuan nguorc lai néu lugng nAm
men cang cao thi thdi gian Ién men cang nhanh, han
ché& duoc kha ning nhiém khuan do su ap dao ctia ndm
men. Mot nghién clru vé rugu vang khém ctia Nguyén
Van Thanh ciing cho két qua tuong tu. Mat dé thich
hop cho qua trinh I1én men trong khodng 10’CFU/ml.
Tuy nhién, khi lvong men giéng nhiéu hon 10’CFU/ml
sé xay ra su canh tranh nguén dinh duéng, anh huéng
dén qua trinh 1én men [10]. Trong clng diéu kién pH
va °Bx ban dau, ham lugng ruou tao thanh phu thudc
cht yéu vao mat sé ndm men st dung. Trong nghién
ctru nay, mat dé nam men anh huéng kha I6n dén do

(@tylé 0,55 g/l diém cam quan tuong tng |13 17,44). X
ly théng ké thdy ring & ty Ié ndm men 0,45 va 0,55 g/I
dé con duoc tao thanh khéng cé su khac biét cé y nghia
théng ké. Nguoc lai, di€ém chat lugng cdm quan gitra 2
mau lai c6 su khac nhau (a=0,05). K&t qua ciing chi ra
rang, mat d& nam men hau nhu khéng anh huéng dén
ham lugng methanol sinh ra trong suét qud trinh lén
men. Nhu vay, lira chon ty 1€ ndm men 13 0,45 g/l cho
viéc Ién men rugu vang sim.

3.3. Anh huéng ctia néng do chat kho ban dau ciia dich
Ién men

Carbohydrate cung cap nhu cau dinh dudng cho nam
men sinh trudng va trao déi chat [10]. Pudng la co chat
can thiét qua trinh Ién men nén anh hudng nhiéu dén
hiéu suat. NAm men cé kha nang l1én men dudng thanh
ruou, nén do ruwou cao hay thip sé phu thuéc vao ham
luvgng dudong duoc sir dung trong dich 1én men [12].
Thay d6i lugng dudng ban dau c6 su dnh hudng I6n dén
ham lugng ethanol thu dugc trong 1én men rugu vang.
Nong dd dudng ting c6 kha ning dan dén san pham thu
dugc c6 dd con ting. Trong qué trinh 1én men, dudng
trong dich qud dugc ndm men s dung dé tang sinh
khai va téng hgp mot s6 san pham 1am cho ham lugng
duong va °Bx trong dung dich giam [13, 14]. K&t qua
nghién clru anh hudng ctia néng dé chat khé ban dau
cua dich Ién men dugc trinh bay & Bang 3 va Hinh 4.
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Bang 3. Két qud dnh hudng ctia néng dé chat khé ban déu ctia dich 1én men

Do Bx pH sau Ién men Do rugu (%v/v & 20°C) Methanol (g/1 c6n 100°) Diém cam quan
20 3,93+0,122 10,940,142 0,32+0,012 18,20+0,23°
21 3,95+0,132 11,2+0,11° 0,30+0,022 18,33+0,272
22 3,94+0,122 11,8+0,17¢ 0,31+0,032 18,35+0,212
23 3,96+0,10° 12,5+0,18¢ 0,27+0,02° 18,55+0,25"
24 3,93+0,15° 12,4+0,14¢ 0,23+0,03¢ 18,48+0,27°
Ghi chu: Nhiing gid trj trén cting mét cbt cé chir cdi giéng nhau thé hién suw khdc nhau khéng cé y nghia
20 vGi thi nghiém & 22 °Bx (ham lugng con & 24 °Bx dat
18 = i =5 = %

16
14

12 ! I !
10 i i i b it
\ ’ | b Lol |
. I _gJ I . . . =
20 21 2 2 24

B¢ Bx cda dich lén men (%)

@«

oN s

= pH sau lén men 898 ruou (%viv) ®Mathano! (g cén 100) = Didm cdm quan

Hinh 4. Anh huéng ctia néng dé chdt kho ban ddu
dén chdt lirong ruou vang sim

Theo Luong Dirc Pham (2005), [15] trong mbi trudng ky,
khi thi lugng co chat tiéu tén cho ndm men nhiéu hon
so vai trong diéu kién hiéu khi. Theo Larpent (1991),
c6 khoang 10% dudong duoc sir dung cho qua trinh
tang sinh khéi, phan con lai dugc sir dung dé chuyén
héa thanh rugu ethylic va cac sdn phadm phu khac nhu
glycerol, pyruvate... Khi lén men cung diéu kién pH va
ty & gidng, ham luong ethanol tang dang ké khi dich
lén men c6 ndng do chat kho tang dan. & 20 °Bx, nong
dé cén thu dugc a 10,9+0,14%, dd con tiép tuc ting
lén 11,8+0,17% & 22 °Bx va 12,5+0,18% & 23 °Bx. Tuy
nhién, khi tang l1én 24 °Bx thi két qua vé ham luong
con thu duagc lai khéng cé su khac biét cé y nghia so

12,4+0,14 %). O d6 Bx cao cé thé da dua thira vé mat
co chat, hoic ciing cé thé néng do chat khd ban dau
qua cao da phan nao (rc ché qué trinh sinh truéng va
trao déi chat cdia ndm men, dan dén qua trinh Ién men
khong dat hiéu qua [16]. K&t qua dat duoc tuong tu vai
két qua nghién clru cta Attri (2009), khi khao sat cac diéu
kién anh hudng dén qua trinh |én men vang trai diéu, san
pham thu dugc cé néng dd con cao va huong vi hai hoa
khi stir dung néng dé chat kho ban dau trén 20 °Bx. Tac
gia cho rang khi dich 1én men khéng du lugng dudng
cho nam men ting sinh khéi thi nAm men c6 thé chét
di do canh tranh dinh dudng 13n nhau va cuéi cling 13
lwong ruou sinh ra thap [17]. Ham lugng methanol c6
su thay ddi nhe khi néng do chat khé thay déi. O do
Bx 20, 21, 22° ham luvgng methanol khéng cé su khac
biét c6 y nghia 13 [an luot c6 cac gia tri 1a 0,32+0,01,
0,30+0,02, 0,31+0,03 g/I. Nhu' vay, & do Bx ban dau cta
dich 1&én men 23° 13 ndng do phu hgp cho qua trinh sinh
trudng, phat trién va tao san phdm ctia nAm men.

3.4. Anh huéng cua pH dich 1én men

Qua trinh phat trién va lén men cua Saccharomyces
cerevisiae chiu anh hudng clia nhiéu yéu té trong do cé

pH moi trudng. Két qua nghién clru dugc trinh bay &
Bang 4 va Hinh 5.

Bang 4. Két qud dnh hudng cua pH ban ddu cua dich Ién men

pH ban diu Do rugu (%v/v & 20°C) pH sau [én men Methanol (g/1 cén 100°) Diém cam quan
3,5 11,7+0,18° 3,42+0,15? 0,18+0,012 18,34+0,15°
4,0 12,6+0,15° 3,85+0,13" 0,20+0,02° 18,85+0,21°
4,5 12,5+0,22¢ 4,38+0,12° 0,34+0,02¢ 18,72+0,25°
5,0 12,2+0,25¢ 4,85+0,17¢ 0,39+0,03¢ 18,65+0,25°
Ghi chu: Nhiing gid tri trén cting mét cot cé chir cdi gidng nhau thé hién su khdc nhau khéng cé y nghia
25 Két qua nghién ctru cho thay pH ban dau cua dich 1én
s men c6 anh hudng manh mé dén qua trinh hinh thanh

= = = =

10 ‘ .

5 | | - .

, Hm_N HR_N Nl ~
35 40 45 50

pH ban dbu cia dichlén men

= pH sau lén men = 8 rwrgu (%) =Methanol (g cdn 100) = Didm cdm quan

Hinh 5. Anh huéng ctia pH ban ddu ctia dich 1én men
dén chdt lirong rugu vang sim

ethanol. & pH=3,5 nam men hoat dong kha tét, khi
tang pH lén 4,0 ham lugng ethanol dat cuc dai so vé&i
cac mau khac & cung thoi gian 1én men 13 10 ngay. Khi
ti€p tuc tang giad tri pH Ién 4,5 va 5,0 thi ham luong
ethanol cé xu hudng giam nhe vai cac gia tri [an luot
la 12,5+0,22 % va 12,2+0,25. G céc gia tri pH nghién
clru, gia tri ham lugng ethanol cé su sai khac cé y nghia
théng ké (a=0,05). V&i qua trinh kiém soat pH ban dau
cua dich Ién men khoang tir 3,5+5,0, sau qua trinh 1én
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men c6 su gidm nhe do CO, va acid tao thanh trong
qué trinh 1én men, pH cla rugu vang dat ndm trong
khoang 3,42+4,85. Pay |a khoang pH thich hop, c6 thé
cai thién dugc do 6n dinh clha rugu, trc ché dugc su
phat trién cha vi khuin va cling tao diéu kién tét cho
qua trinh 1én men dudng. pH ban dau cua dich 1én men
cao c6 thé tao diéu kién cho cac vi khudn phat trién
nhanh chéng va dan dén rugu vang cé chat lugng kém
va mau sic xau. Do vay, can kiém soat tién trinh lén
men & pH thich hop.

So sanh v&i mot s nghién clru khac trén san phdm vang
khém ctia nhém nghién ciru Nguyén Van Thanh (2013)
hay vang thanh long ctia H6 Thanh Truc (2011), pH téi
uu 134, 5 [9]. Su khac nhau nay cé thé 1a do su khac biét
vé ching ndm men s dung. Theo Luong Ddc Phim
(1998) trong qua trinh 1én men rugu nén thuc hién pH
tlr 3,8+4,0 vi & pH nay nAm men c6 thé phat trién nhung
vi khuan va ndm men dai khac bi (rc ché& [18]. Diém chat

Bang 5. Két qud dnh hudng cta thoi gian 1én men

lwong cam quan néi chung thay déi khéng 16n khi thay
d6i pH tir 3,5+5,0. O pH 3,5 rugu vang c6 mau sic dep,
mui didc trung cla sim va co vi chua nhe. Khi gia tri pH
trong khoang 4,0+5,0 diém chat lwgng cdm quan thay
d6i nhe va khéng cé su khac biét cé y nghia thong ké
(a=0,05). Khi gia tri pH ban dau cua dich Ién men ting
dan thi ham lugng methanol ciing tang Ién. K&t qua
nay clng phu hop véi nghién clru ctia Gerogiannaki-
Christopoulou et al. (2004). Tac gia da chirng minh ring
khi diéu chinh pH trudc khi 1én men bang acid citric (20
g/1) thi ham lugng methanol clia ruvgu Tsipouro giam tir
8-21% [19]. Nhu vay, tai pH=4,0 nAm men hoat déng
thuan loi, rou vang sim dat chat lwong theo yéu cau.

3.5. Anh huwéng ctia thoi gian 1én men
Thai gian [én men 13 mot trong nhirng yéu t6 quan trong
xac dinh chat luvong san pham tao thanh. Két qua nghién

clru anh hudng cha thai gian 1én men dugc trinh nay &
Bang 5 va Hinh 6.

Thoi gian 1én men (ngay) | D6 rugu (%v/v & 20°C) | pH saulén men | Methanol (g/1 con 100°) Piém cam quan
9,0 11,7+0,18° 3,94+0,172 0,23+0,012 18,20+0,26*
10,0 12,5+0,23° 3,89+0,172 0,22+0,022 18,80+0,264"
11,0 12,8+0,27¢ 3,83+0,172 0,24+0,03? 18,74+0,28°
12,0 12,740,24¢ 3,82+0,17° 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 gid tri trén cuing mét cét c6 chir cdi gidng nhau thé hién su khdc nhau khéng cé y nghia

= c3 = c3

10 | 1 |
N Bl Rl R
9 10 1"

Théi gian 1én men (ngay)

Al B
13

12

=pH sau lén men 584 nrgu (%viv) = Mathanol (g cén 100) = Didm cdm quan

Hinh 6. Anh hudéng ctia thai gian [én men dén
chdt luong ruou vang sim

Két qua cho thay khi ting thoi gian 1én men tir 9,0 dén
11 ngay thi nAm men ti€p tuc hinh thanh san pham,
lwong ethanol ting tir 11,7+0,18% dén 12,8+0,27%.
Tuy nhién, khi ti€p tuc qua trinh l1én men dén 12,0 va
13,0 ngay lvong san phidm tao thanh khéng thay déi
doéng nghia vai viéc qua trinh I1én men d3 bi ngirng lai.
Quan sat bing mat thuong cho thay khéng cé bot khi
néi lén trong dich |én men. S& di nhu vay c6 thé 1a do
lwgng enthanol 16n dugc hinh thanh da (rc ché nAm men
hoat déng. Hon nira, lvgng dinh dudng trong dich 1é€n
men b3t dau can, qua trinh trao d&i chat bat dau ngirng

lai, day 13 thoi diém thich hop dé ngirng giai doan Ién
men chinh. Bén canh dé, diém cam quan dat mdrc cao
sau 10,0 va 11,0 ngay lén men. Cac gia tri nay [an lugt
la 18,80+0,26 va 18,74+0,28. Khi tiép tuc kéo dai thoi
gian lén men tinh chat cdm quan ca sadn pham co ban
khéng cé su thay déi. Thoi gian 1én men quéa nhanh sé
khéng tao huong vi cho san pham sau [én men. Nguoc
lai, th&i gian [én men dai c6 thé dan dén [am san pham
bi nhiém vi sinh vat tap, nhanh bj hu héng, gay kho khin
cho qué trinh bdo quan. K&t qua cling chi rd, thi gian
[én men thay d&i tir 9,0+13,0 ngay khéng 1am cho luong
methanol ting hay gidm ma tuong déi 6n dinh. Xt ly s6
liéu bing phan mém SPSS cho thay khi ting thoi gian
[én men tur 11,0 ngay dén 12,0 va 13,0 ngay thi khdng
o su sai khach cé nghia vé do con, song song véi dé cac
gia tri di€m cdm quan ciing nhu pH sau 1én men khéng
c6 susai khac co y nghia (a=0,05). Chinh vi vay, lia chon
thoi gian 1én men chinh 1a 11,0 ngay.

3.6. Danh gia chat lvgng ruwogu vang
Chat lugng cta ruwgu vang sim duoc danh theo cin
clr theo cac bang chi tiéu chat lvong duoc quy dinh
trong TCVN 7045-2013 va QCVN 6-3:2010/BYT. Két
qua duoc trinh bay & Bang 6 va 7.
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Bang 6. Chat luong cdm quan cla ruou vang sim

Tén chi tiéu Rugu vang sim Yéu cau theo TCVN 7045-2013
1. Mau sic Mau dé tim sang dep cua anthocyanin Pic trung cho tirng loai san pham.
2 Mui Mui sim dic trung Th\(.)’m dac trung cha nguyén liéu va san pham lén men, khéng co
mui la.
3. Vi V{ rat hai hf)a, ket PGPAle vi chat nhe, Pic trung cho tirng loai san pham, khéng cé vi la.
dac trung cla nguyén liéu
4. Trang thai | Trong, khéng van duc Trong, khéng van duc.

Bang 7. Cdc chi tiéu phdn tich ru'ou vang sim

Chi tiéu chat lugng Vang sim QCVN 6-3:2010/BYT
Ham lugng ethanol (%v/v) 12,8+0,25 Khéng nho hon 8,5% & 20°C
Ham lugng dudng sét (g/1) 0,28+0,02 -
Ham lugng methanol (mg/I con 100°) 230+1,5 Khoéng 1&n hon 400
Ham lugng SO, (mg/I) 263,45+1,7 Khéng 16n hon 150
Ham lugng ester (g/1) 0,23+0,03 -

San pham rugu vang sim ¢ mau dé anh tim dep mit,
c6 mui thom dic trung cla qua sim ¢o vi rat hai hoa, két
hop véi vi chat nhe, dac trung chia nguyén liéu va cé do
trong khéng van duc. San pham cé cac chi tiéu nhu ham
luong ethanol, methanol, SO,, ester pht hgp v6i QCVN
6-3:2010/BYT.

4. KET LUAN

Nam men Saccharomyces cerevisiae thuong mai Angel
Active Wine Dry Yeasr (RV002) cé khd nidng thich
rng, sinh trwdng va Ién men t6t trong méi trudng dinh
dudng cua nguyén liéu sim. Cac thi nghiém don yéu t6
da duoc thiét k€ nham danh gia anh huéng va xac dinh
cac diéu kién phu hop cho qua trinh [én men. Két qua
cho thdy sau 11,0 ngay |én men &'ty I1€ nguyén liéu/nudc
la 1,0/1,5 w/v, ty |& nAm men [a 0,45 g/l, ham luong
chat khé hoa tan 13 23 °Bx, pH ban dau 13 4,0, nhiét d6
[én men la 28+2°C ndm men hoat dd hiéu qua va cho
chat lugng rugu vang sim dat mdc chat lugng tét (theo
TCVN 3215-79). Ham lugng ethanol dat 12,8+0,25
(% Vol.), ham luvong dudng sot la 0,28+0,02 (g/l), ham
lwvong methanol 13 230+1,5 (mg/l cén 100°), ham lwgng
SO, 13 263,45+1,7 (mg/I c6n 100°), ham lugng ester 1a
0,23+0,03 (g/l). Chat lwong cdm quan va hda hoc phu
hop véi TCVN 7045-2013 va QCVN 6-3:2010/BYT.
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