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1. GIOI THIEU

Khém la moét trong nhitng cay an
trai quan trong trén thé gisi dung thtr 3
sau chudi va cay c6 mai, khém tiéu thu
chu yéu qua ché bién va an tuoi. Tinh
Tién Giang c6 vung chuyén canh khom

Tom tat

Khom la logi trdi cdy co huong vi thom ngon va giau vitamin
nhu A, By, By, and C. Tu ir logi trai cdy nay hia hen mang dén mot
logi rieou trdi cdy mdi vé hiong vi va cé mau sdc dep, gép phan da
dang héa cac san pham 1én men tiv trdi cdy. Trong nghién cieu nay,
khdo sdt anh hwong ciia mdt s6 ndam men Saccharomyces cerevisiae
(5 - 25 triéu CFU/ml), dé pH (3,6 - 4,2) va ham heong chdt khé hoa
tan (20 - 28 °Brix) ciia dich lén men ban dau dén chat lwong ruou
vang dwoc khdo sdt. Két qua nghién ciru cho thay rieou vang khém
dat chat heong cao (ham hrong ethanol 12,8 %V, nong do chdt khé
con lgi la 7,1 “Brix va pH 3,85 sau 12 ngay lén men) khi dich lén
men duwoc diéu chinh ban dau voi mdt s6 nam men 15 triéu CFU/ml,
PH 4,0 va ham heong chdt khé hod tan 26 °Brix.

Abstract

Pineapples are a kind of fruit with a delicious taste and
rich in vitamins such as A, B,, B, and C. This kind of fruit is
promising to make a kind of wine with a new flavor and
beautiful colors, contributing to diversify fermented products
from fruits. In this research, the effects of the number of
Saccharomyces cereviseae yeast cells (5 - 25 x 10° CFU/mI),
the pH values (3.6 - 4.2) and the content of soluble solids (20 -
28 “Brix) of the initial fermented solution on the quality of
pineapple wine were investigated. The research results show
that the pineapple wine achieves the high quality (ethanol
content of 12.8 %V, remaining soluble solid content of 7.1
%Brix and pH of 3.85 after 12 days of fermentation) when the
fermented solution is initially adjusted with the number of
yeast cells of 15 x 10° CFU/ml, pH of 4.0 and the content of
soluble solids of 26 °Brix.

I6n nhat Pong bang séng Ciru Long véi
dién tich 15.082 ha, nang suat binh quan
17 tan/ha, san luwong hon 257.843
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Tan Lap 2, Phudc Lap thuoc huyén Tan
Phuéc [1]. Tai Tién Giang, khom da
dugc cip chuang nhan san xuat an toan
theo tiéu chuan VietGAP. Bén canh do,
Cuc So¢ hitu tri tué ciing da cép vén
biang bao ho Nhan hiéu tap thé sb
178303 cho san pham Khém Tan Lap.
Khom Tan Phudce duoc tinh chon la mot
trong 7 loai trai ngon tip trung dau tu
mé rong phét trién san xuat [2].

Tan Phuéc - Tién Giang 1a mot
huyén nam trong ving Pong Thap
Mudi, nén dat dai, ngudn nudc déu bi
nhiém phén, hang nim con bi anh
huong coa 1 lut. Nhung thd nhudng
cia vung dat nay lai duoc xem phi hop
dé phat trién cay khém (cha yéu la
khoém Queen). Khom la cay an trai tham
gia xuat khau chu lyc cua tinh nha bén
canh xoai cat Hoa Loc, thanh long, nhan
va vu sira 10 rén. Hién nay, khom Téan
Phudc duoc tiéu thu chu yéu tai thi
trudng noi dia va duoc xuat khau sang
cac nudc Chau Au, Nhat, Singapore,
Hongkong, Nga,... véi cac san pham
khom twoi, san pham khém miéng
khoanh dong hop, nudc ép, puree,...
Tuy nhién, viéc san xuat va tiéu thu
khom & Tién Giang van con nhiéu kho
khan, thach thiac ddi voi nguoi nong
dan do gia khom khéng on dinh.
Thuong vao mua chinh vu thu hoach ro
tap trung chu yéu vao thang 5 va thang
6 hang nam, v&i luong khom tuoi rat
I6n nén thuong xuyén xay ra tinh trang
“dung hang, doi chg, rot gia”, nguoi
trong khom thuong gap nhiéu kho khin
trong khau tiéu thu. Bén canh do, trai
khom c6 thoi gian ton trir ngan ciing
nhu kha ning can tiéu thu s luong tréi
khong dat chuan xuit khau va ché bién
la mot van dé rat dugc quan tam.

Ruou vang la loai rugu 1€n men tur
cac loai dich ¢ép tréi cay nhu nho, tdo,
18,... bai mot s6 chang nam men riéng
cho tung loai nguyén liéu. Ruou vang
thu dugc khong qua chung cét, cd
huong vi thom ngon tu trai cay tu
nhién, d6 ruou nhe (10 - 14%), thich
hop v&i phu nit va ngudi cao tudi. Di
Véi cac qua trinh 1én men rugu vang khi
su dung céc loai nguyén liéu trai cay va
diéu kién 1én men khac nhau s& anh
huong rat 16n dén chat luong ruou vang
[3]. Theo [4] cho rang, viéc nghién ciru
anh huong cua cac thanh phan tham gia
vao hoat dong sinh trudng ciia nAm men
(mat s6 nam men, nong do chat khd hoa
tan va pH cua dich 1én men) 1a bude di
khong thé thiéu trong tién trinh nang
cao chat lugng vang khém. Nghién ciru
nay la phan quan trong nhat dé tao ra
san pham ruou vang c6 chit luong tét
nhat.

Do do, mot trong nhitng giai phap
duogc dit ra 13 sir dung trai khom dé san
XUAt ruou vang vira tan dung duoc
ngudn nguyén lidu ddi dao, gia ting loi
ich kinh té cho nguoi trong vira gop
phan da dang héa san pham va tao ra
mot san pham c6 loi cho sic khoe.

2. NOI DUNG NGHIEN CUU
2.1. Nguyén vt li¢u

Nguyén li¢u chinh: Khom chin dua
vao ché bién can tuoi tét, khong dap,
sau bénh va c6 d6 chin thich hop khi vo
qua c6 mau vang tor %2 qua tro Ién,
khéng quy dinh vé kich thuéc va hinh
dang qua. Khém tuoi dugc thu hoach &
xa Tan Lap 1, huyén Tan Phudc, tinh
Tién Giang; sau d6 van chuyén dén
phong thi nghiém B6 mén Cbéng nghé
thuc pham - Truong Dai hoc Tién
Giang duoc rira sach, got vo va ép lay
nudc. Dich qua sau khi ép dugc loc va
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khtr trung biang NaHSO3 ¢ nong d6 140
mg/l trong vong 30 phut [4]. Khéi lwong
nguyén liéu dich khém/mau thi nghiém 1a
1 lit. Thi nghiém bd tri ngau nhién vai 1
nhan té thay di, cac nhan t6 con lai cb
dinh trong sudt qué trinh thi nghiem. Két
qua téi wu cua thi nghiém trude dung 1am
co sd cho thi nghiém sau.

Gidéng nam nem: DOng ndm men
Saccharomyces cerevisiae duoc sir dung
¢6 ngudn gdc tir phong thi nghiém Vi sinh
thuc pham thuoc Bo mdn Cong nghé thuc
pham - Truong Pai hoc Tién Giang.
Giéng duoc gitt trén moi truong thach
Sabouraud trong cac 6ng thach nghiéng,
bao quan ¢ 4 - 10°C. Binh ky ciy chuyén
2 thang/l lan. Truéc khi sir dung, nam
men dwoc nhan giéng trén moi truong
dinh dudng (khoai tdy 20%, glucose 2%,
(NH4)2S04 0,2% va KH,PO, 0,2% va
nudc vira di 100%). Dich nudi cdy dugc
phan phdi vao binh tam giac day bang nit
gon, khir tring & 121°C trong 15 pht, ciy
men gidng & & 30°C trén may lic 140
vong/phat [5].

Lén men: Thuc hién qué trinh Ién
men & nhiét do phong (28 - 30°C) trong
diéu kién yém khi. Thuc hién va kiém
soat tién trinh 1én men chinh trong 12
ngay Céach 2 ngay ldy mau dich 1én men,
kiém tra mat s6 nim men, ham luwong chat
kho, ham lugng nito amin va kha nang
sinh tong hop ethanol.

2.2. Bé tri thi nghiém

Thi nghiém 1: Anh huéng cua ty 1é
giong cdy ban dau bo sung vao dich Ién
men dén chét lugng san pham

Dich khém trong binh [én men sau
khi diéu chinh d6 Brix 22% bang duong
glucose, pH ty nhién cua dich qua tu
3,85 - 3,94 bd sung ty Ié gidng cay (nim
men Saccharomyces cerevisiae) vao dich
1én men thay ddi tir 5 - 25 triéu CFU/m,

thuc hién 1én men & nhiét d6 phong. Tién
hanh khao sat qué trinh 1én men lién tuc
trong khoang thoi gian 12 ngay, cu 2 ngay
(48 gio) ldy mau dich 1én men dem phan
tich.

Chi tiéu theo doi: Khao sat su thay
d6i mat s6 nAm men, ham luong chét kho,
ham lugng nito amin va ethanol trong
dich 1én men.

Thi nghiém 2: Anh huong cia ham
luong chét kho ban dau bé sung vao dich
1én men dén chat lugng san pham

Dich khém trong binh Ién men dugc
bd sung luong giéng ciy theo két qua cua
thi nghiém 1, pH tu nhién cua dich khém
tir 3,85 - 3,94; diéu chinh do Brix dich Ién
men bang dudng glucose thay doi tir 20 -
28 °Brix, thuc hién 1én men & nhiét do
phong. Tién hanh khao sat qué trinh I1&n
men lién tuc trong khoang thoi gian 12
ngay, ct 2 ngay (48 gio) lay mau dich 1én
men dem phan tich.

Chi tiéu theo dbi: Khao sat su thay
d6i mat sé6 nam men, ham luong chat
kho, ham lugng nito amin va ethanol
trong dich 1én men.

Thi nghiém 3: Anh huong cua pH
ban dau b6 sung vao dich 1én men dén
chat lwong san pham

Dich khom trong binh 1én men duogc
bd sung ty 18 gidng cay theo két qua cua
thi nghiém 1, ham luong chat kho theo
két qua cua thi nghiém 2, pH caa dich
1én men thay ddi tir 3,6 - 4,2 duoc diéu
chinh bang acid citric hoic NaHCO3,
thuc hién 1én men & nhiét d6 phong. Tién
hanh khao sat quéa trinh 1én men lién tuc
trong khoang thoi gian 12 ngay, co 2
ngay (48 gid) lay mau dich 1én men dem
phan tich.

Chi tiéu theo dbi: Khao sat su thay
d6i mat sé6 ndm men, ham luong chat
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khd, ham luong nito amin va ethanol
trong dich Ién men:
2.3. Phwong phap phan tich

- X4c dinh ham lwong ethanol bing
phuong phap chung cat [6].

- Ham luong duong (%) theo
phuong phap Lane-Eynone [7].

- Xéc dinh mét sb pém men tryc tiép
trén buong dém hong cau.

- X& dinh ham lugng nito amin
(TCVN 3708 - 90).

- Tong chat khd hoa tan (°Brix)
dugc do bang chict quang ké (Nhat san
Xuat).

- Ham luong acid tong (tinh theo
acid acetic, g/L): bang phuong phap
chuan @6 vai NaOH 0,1N vaéi chat chi thi
mau phenolphtalein (TCVN 4589:1988).

S6 liéu duoc xir 1y thong ké bang
phan mém thong ké STATGAPHICS.

3. KET QUA VA THAO LUAN
3.1. Két qud phéan tich thanh phin
nguyén liéu

Qua két qua phan tich & bang 1 cho
thay khom (Tan Phudc) khi chin ¢ ham
lugng duong tong tuwong doi cao 12,75%,
ham luong acid tong 5,3 g/L twong ung
Véi pH= 3,85.

Bdng 1. Thanh phan héa hoc cia dich

khom twoi

Thanh phén Ham

lwong
Do am (%) 81,17
Ham luong chat kho hoa 12,57
tan (°Brix)
pH 3,85
Do cing 0,15
b6 acid (g/L tinh theo 5,3
acid acetic)

Puong téng (g/100 ml) 12,75

Trong qué trinh khao sat nguyén licu
nhan thiy, dich khém c6 mui véi cudng
dé manh, mau vang dep, huong vi dam
da, diéu nay cho thiy trai khom ciing 1a
mdt loai nguyén lidu thich hop san xuét
rugu vang.

3.2. Anh huwéng ciia ty I¢ giong cdy ban
ddu bo sung vao dich Ién men dén chit
lwong san phim

Do tinh chat va thanh phan khac
nhau nén mdi loai dich qua s& can mot
lugng mat s6 té bao nAm men can thiét
dé 1én men. Néu s luong té bao nam
men bo sung vao dich 1én men thap thi
tbc d6 cua qua trinh Ién men bi cham;
diéu nay lai tao diéu kién méi truong
thuan lgi cho cac loai vi sinh vat co hai
nhu nam méc, vi khuan Ién men acetic,
lactic phat trién. Nguoc lai, néu mat sé
nam men bd sung qué cao s& xay ra hién
tugng ting sinh khdi quéa lén dan dén
canh tranh dinh dudng do ndng do co
chat giam nhanh trong thoi gian qué
ngan, két qua 1a hoat dong séng va mat
s6 té bao nam men bi anh huong nghiém
trong.

3.2.1. Su thay doi mdt so té bao nam
men/ml dich lén men
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Hinh 1. Su thay déi mdt s6 té bao
ndm men khi lén men & ty 1é giong cdy
ban dau khdc nhau

Dua vao Hinh 1 nhan thay, mat s té
bao nim men trong dich Ién men & cac
thi nghiém déu ting lén rat nhanh thé
hién qua do déc cua dd thi. Khi ting
luong giéng cdy thi mat sé té bao nam
men trong dich 1én men déu ting va dat
Cuc dai sau 6 ngay Ién men. Khi do, ¢
mau A; dat cuc dai 1 36 trigu CFU/mlI
trong khi & mau As 1a 77 triéu CFU/m.

Sau ngay 1én men tha 6, mat so té
bao nam men trong cac mau thi nghiém
déu giam cho dén khi qua trinh 1én men
chinh két thic. Piéu nay duoc giai thich
12 do luong nam men chét di nhiéu hon
s0 véi lugng nam men méi sinh ra. Mat
khac lugng ethanol sinh tong hop ngay
cang nhiéu cling véi lugng co chat trong
moi trudng ngay cang can kiét da ic ché
kha ning sinh truong cua nam men. Véi
mau As, A4, As do luong gidng cay ban
dau nhiéu hon so véi 2 mau A, A, nén
hoat dong sinh san, sinh dudng dién ra
Vi cuong do cao hon dan dén mat so
nam men & mau thi nghiém nay dat dinh
nhanh va mau chéng giam hon so vdai
c&c mau con lai.

3.2.2. Su thay d6i ham lwong chat kho
trong dich lén men

w

(4]

Ham lugng chét khd (%brix)

o

8
Théi gian (ngay)

Hinh 2. Si thay doi ham lwong chat
kho khi 1én men & ty 1é giong cdy ban
dau khéc nhau

Duva vao Hinh 2 nhan thay, mau thi
nghiém c6 lugng glong cdy cang cao
thi ham luong chat kho giam di cang
nhanh. Mau A; c6 luong glong cay
thap nhit nén ham luong chat khd
giam cham dén khi két thac qua trinh
1én men chinh ham lwgng chat khd van
con cao la 7,5 °Brix trong khi d6 mau
As la 5,1 °Brix sau 12 ngay lén men.
Téc d6 sa dung duong nhanh nhat
trong 6 ngay dau 1én men chinh tuwong
rng v4i mat s6 nAm men trong dich 1én
men dat cuc dai. Theo [5], trong moi
truong Ky khi thi luong co chét tiéu tén
cho nAm men nhiéu hon so voéi trong
diéu kién hiéu khi. Ngoai ra, theo [8],
c6 khoang 10% glucose dugc su dung
cho qua trinh sinh khéi cua ndm men,
phan con lai duoc chuyén héa thanh
ruou ethylic va cac san pham phu khac
nhu glycerol, pyruvate,...

3.2.3. Sw thay doi ham leong nito
amin trong dich lén men

Thong thuong ndm men si dung
nito amin dé téng hop protein phuc vu
cho qué trinh sinh truéng va tang sinh
khdi cua chung. Két qua Hinh 3 cho
thay, khi ting luong giong ciy ban dau
thi tc do giam nito amin trong dich
I&n men din ra nhanh hon 1a do toc do
ting sinh khdi caa nAim men.
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0 2 4 6 8 10 1
Théi gian (ngay)
Hinh 3. Sw thay doi ham lwong
nito amin khi 1én men ¢ ty 1é giong cdy
ban ddu khac nhau

3.2.4. Su thay doi ham lwong ethanol
trong dich lén men

Theo [4] cho rang, trong cing diéu
kién pH va d6 Brix ban dau, ham
luong ruou tao thanh phu thugc chu
yeu vao mat s6 nam men st dung. O
mau Ay, Az khi ty 18 giéng ciy b sung
vao tuong tng la 5 va 10 tri¢u CFU/ml
thi ham luong ethanol sinh ra thap hon.
bo 1a do mat 50 nim men bé sung
thap, sinh khdi ndm men khong du dé
thuc hién qua trinh chuyén hoa hét
duong thanh rugu; ham luong ethanol
tong hop dat mirc cao & ngay 1én men
tha 8, nhitng ngay sau lugng con sinh

ra cling tang 1én nhung khong cé su
khéc biét; co chat sot lai con nhiéu la
co hoi dé cac chang vi sinh vat khéc
phat trién nhu vi khuan lactic, vi khuan
acetic,... rwgu & bi giam chét luong
ruou vang.

O mau As; A, khi tang luong
giéng cdy 10, 15 triéu CFU/ml thi kha
nang 1én men cang manh, lugng duong
duoc chuyén hoa thanh rwou cang triét
dé, thoi gian 1én men duoc rdt ngin lai
(dat cuc dai ¢ ngay tht 6). Luong
gidng cdy bd sung ting cung véi lugng
ethanol trong dich Ién men tao ra cang
nhiéu 1am cho rugu vang c6 nong do
con cao hon 1a didu ma chdng ta mong
mudn, ddng thdi ndng do con cao s& tc
ché hoat dong cua cac chung vi sinh
vat gay hai. Tuy nhién, mau As khi
ting ty l& gidong cdy dén 25 triéu
CFU/ml thi ndng do ethanol tao ra thap
hon so v&i cdc mau Az, A, la do ndm
men st dung mot luong 16n co chat dé
phat trién sinh khéi; vi vay ham lugng
chat kho dung cho su téng hop ethanol
it di, din dén ham lugng ethanol duoc
tong hop thap hon.

Bdng 2. Su thay doi ham lwong ethanol khi 1én men & ty Ié giong cdy ban dau khac

nhau
Ty 18 gidng cay Thoi gian (ngay) cVv
(tricu  CFU/ml - 4 6 8 10 12 (%)
dich Ién men)
A; (5) 516°  6,81° 7,30° 8,32° 843* 8497 558
A; (10) 6,18°  7,50° 8,10° 922° 934* 941* 524
A (15) 6,30°  7,84° 10,09° 10,10° 10,24 10,27*% 446
A4 (20) 8,03 911° 936° 942° 945 947 413
As (25) 850° 9,01° 921* 925° 927° 930" 4,02

Ghi chi: Cac gia tri trén cung mgt hang c6 chit cai thuong (a,b,c,d...) khac nhau thi thé
hién sy khac nhau co y nghia thong ké (p<0,01)
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Bdng 3. So sanh kha ndng sinh tong hop ethanol khi 18n men ¢ cac ty 1é giong cdy ban
dau khac nhau

Mau thi nghiém CcVv

A; A; Az Ay As (%)
Ham lwgng ethanol (%V) 832° 922° 10,092 9,31°  921° 567
Thoi gian 1én men (ngay) 8 8 6 6 6

Ghi chi: Cac gia trj trén cung mgt hang ¢6 chi cdi thuong (a,b,c,d...) khac nhau thi the
hién sy khdc nhau co y nghia thong ké (p<0,01)

Trong san xuét ruou vang nim men
la nhan t6 hang dau, quyét dinh dén chat
lwong cua vang thanh pham. Qué trinh
Ién men nhanh hay cham, lugng ethanol
tao ra nhiéu hay it, huong vi, mau sac,
trang thai tot hay xau duoc quyét dinh
boi chit luong ciing nhu sé lwong ndm
men b sung vao dich 1én men. Tur két
qua théng ké & bang 3 nhan thay, mau A;
¢6 ham luong con cao nhat 1a 10,09 %V
& ngay lén men tha 6 va khac biét so véi
4 mau thi nghiém con lai. Vi vay, ty lé
nim men bé sung l1a 15 trieu CFU/mI
dugc xem 1a phu hop nhat cho qua trinh
I&én men chinh san xuét ruou vang khom.

3.3. Anh hwéng ciia ham lwong chit
kho ban dau bé sung vao dich lén men
dén chit lwong sdn phtfm

Ham luong chat kho hoa tan ban dau
trong dich I8n men c6 anh hudng rat Ion
dén qué trinh 1&n men. Néu ham lugng
chat khd hoa tan qué cao s& kim ham qué
trinh 18n men do tao ra &p suat thim thau
d6i v6i nim men. Nguoc lai, néu ham
luong chat khd hoa tan qué thap thi
luong ethanol tao ra sé khéng cao vi
thiéu chat dinh dudng va san pham c6 vi
khong hai hoa. Vi vay, ¢ thi nghiém nay
tién hanh khao sat anh huéng cia nong
d6 chiat kho hoa tan dén qué trinh Ién
men va chat luong cam quan cua san
pham.
3.3.1. Su thay déi mdt sé té bao ndm
men/ml 1én men

Két qua Hinh 4 cho thay, trong
nhimg ngay dau 1én men, mat sb té bao
nim men trong dich 1én men & cac mau
thi nghiém déu ting. Mau By (Gng Vvoi
dich 1&n men 20 °Brix) thi mat s6 té bao
nim men dat cuc dai la 60,5 triéu
CFU/ml (¢ ngay 1én men thi 8); trong
khi & mau Bs (ang véi dich 1én men 28
°Brix) thi mat s6 té bao chi dat cuc dai &
43,8 tricu CFU/ml (¢ ngay 1én men thu
6) va thdp nhit so véi cac mau thi
nghiém con lai. Sau khoang thoi gian 1én
men ndy, mat s6 t& bao nim men & cac
mau thi nghiém giam dan cho dén khi
qua trinh 18n men chinh két thic.
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Diéu nay dugc giai thich 1a do trong =

nhimg ngay dau nam men sir dung chat
dinh dudng trong dich 1én men dé ting
sinh khéi. Tuy nhién, do mau Bs c6 ham
luong chat kho hoa tan ban dau cao nhat,
dan dén 4p suat thim thau trong dich 1én
men tao ra cao hon so voi CAC mau con
lai nén wc ché sy phét trién cua nam
men. Nguoc lai mau B; ¢6 ham luwong
chat kho thip, it bi anh huong va sinh
khéi nAm men cao hon. Sau khi mat sb té
bao di dai cyc dai ciing dong nghia véi
lugng co chat giam, ham lwong ethanol
trong moi trudng ting lam han ché kha
nang sinh san cia nam men nén sinh
khdi nAm men trong dich 1én men lai
giam dan.
3.3.2. Sw bién déi ciia ham leong chat
kho trong dich lén men

Dya vao Hinh 5 nhan thay, ¢ giai
doan dau c6 sy giam déu ham luong
chat kho, riéng d6i voi mau Bs ham
lugng chat kho giam cham nhat 1a do
ham luong chat kho cao da uc ché sy
phat trién caa nim men nén viéc sir
dung dudng chat cham nhat. Mau B;
va B, c6 téc do giam chat khd nhanh
hon so v&i cdc mau con lai 1a do toc do
sinh truéng cua nam men it bi anh
huéng boi ham luong chat kho.

g obiit kho (gbrix)

Hama luon,

o
t

Théi gian (ngay)

Hinh 5. Sw thay d6i ham lwong
chat khé khi 1én men ¢ cdc ham lwong
chdt khé ban dau khac nhau

3.3.3. Su bién doi ciia ham lwong nito
amin trong dich lén men

Két qua Hinh 6 cho thay, trong 6
ngay dau ham luong nito amin & cac
mau thi nghiém déu giam nhanh sau d6
cham dan dén khi két thuc giai doan
Ién men chinh.

Mau B, B, c6 toc do giam nito
amin trong dich 1&én men dién ra nhanh
hon so v&i cac mau con lai. Piéu nay
1a do ham luong chat khd trong dich
Ién men cao s& uc ché kha ning sinh
tong hop cua nam men dan dén mat sé
nim men it hon va kha ning sir dung
nito amin cho phét trién sinh khéi cua
nAm men ciing cham hon.
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Hinh 6. Sw thay doéi ham lwong

nito amin khi lén men o cac ham lwong
chat kho ban dau khdac nhau

3.3.4. Su bién doi cua ham lwong
ethanol trong dich lén men

Két qua bang 4 cho thiy, ham
lugng ethanol sinh téng hop ting 1én
qua cac ngay Ién men. Tuy nhién, mau
thi nghiém By cd tdc do sinh tong hop
ethanol 1a cao nhat, ké tiép 1a cac mau
thi nghiém Bs, B,, By va cudi cung la
miu Bs. O miu By, do luong duong
can thiét cho qua trinh chuyén hoéa
ruou khong con nhiéu (do nam men st
dung dé phat trién sinh khdi), nén
lugng ethanol tao ra thap. O cac mau
B,, B3, B4 twong Gmg ham luong chat
kho ting thi lugng co chat cung cip
cho qua trinh 1én men ciing day du
hon, do d6 lugng ethanol tao ra nhiéu
hon, ruou vang c6 mau sic dep, huong
vi hap dan hon va lugng ethanol trong
dich 1én men cao dén 12,15 %V sau
ngay l&n men thir 8 (mau B,).

Bdng 4. Sy thay doi ham lwong ethanol khi 18n men ¢ cdc ham heong chat kho ban
ddu khac nhau

Ham lwong chat Thoi gian (ngay) CV
kho ("Brix) 2 4 6 8 10 PR
B1 (20) 586° 813" 9,33 937% 944° 945% 512
B2 (22) 6,57° 8,12° 9,92° 10,27° 10,34*  10,37° 536
Bs (24) 7,219 900° 11,10° 11,67 11,76  11,76° 507
B4 (26) 747 981° 11,32 1215° 12,22° 1238 475
Bs (28) 545 7,15° 835" 841° 898 9,24 458

Ghi chi: Cac gia tri trén cung mét hang c6 chiz cdi thiong (a,b,c,d...) khac nhau thi the
hién sy khdc nhau cé y nghia thong ké (p<0,01)
Bdng 5. So sanh kha néng sinh tong hop ethanol khi 18n men ¢ cdc ham lwong chat
khé ban dau khac nhau

MAu thi nghiém Bi B, B; B, Bs CV (%)
Ham lwgng ethanol (%V) 933° 992° 11,10° 12,15 898" g1
Thai gian 1én men (ngay) 6 6 6 8 10
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Ghi chi: Cac gia trj trén cling mgt hang co chif cdi thwong (a,b,c,d...) khac nhau thi thé
hién sy khdc nhau co y nghia thong ké (p<0,01)

O mau Bs c¢6 ham luong chat khd
28 °Brix thi lugng ethanol sinh ra
trong qué trinh 18n men 1a thap nhét va
thoi gian két thic qua trinh 1én men
chinh kéo dai hon. Diéu nay 1a do ham
luong chat khd cua dich 1én men cao
tao ra su chénh léch &p suat thim thau
gitra t& bao ndm men va moi trudng
bén ngoai. Hién tuong nay goi la co
nguyen smh lam &c ché hoat dong
séng cua nim men dan dén giam ning
luc 1€n men. Theo [4], khl Ien men
cung diéu kién pH va mat sé6 nim men,
ham luong ethanol ting dang ké khi
°Brix cua dich 1én men cao hon 20.
Tuy nhién, khi moéi truong Ién men
duoc diéu chinh ham luong chat kho
cao hon 26 °Brix thi kha ning sinh
tong hop ethanol s& giam.

Qua két qua & bang 5 cho thay,
ham luong chat khé ban dau cua dich
Ién men thich hop nhét cho qua trinh
1én men rugu vang khém la 26 °Brix,
khi d6 lwong con trong dich men cao
nhat (12,15 %V) va khac biét so vai
cac mau thi nghiém con lai.

3.4. Anh hwéng ciia pH ban diu bo
sung vao dich lén men dén chit lwong
sdn pht”;m

pH c6 anh huong lén déi voi su
sinh truéng va phat trién caa nim men,
pH téi thich cho su phét trién cua nam
men thuong khoang 4,0 - 5,0. Tuy
nhién, trong qua trinh 1&n men san xuat
ruou vang thuong diéu chinh pH dich
[én men XUOng thap hon khoang 3,5 -
4,5 dé han ché su Ién men cua vi khuén
tap [3].

3.4.1. Su bién déi mdt sé té bao nam
men/ml dich lén men

Qua db thi Hinh 7 nhan thay, & mau thi
nghiém tir C, dén Cs gan véi pH tdi
thich cia ndm men nén qua trinh sinh
truong dién ra manh m&, mat sé té bao
ting nhanh va dat cao nhit sau 6 ngay
1én men. Nguoc lai, mau C; tuong ung
VoI pH dlCh Ién men la 3,6 cO mat

s6 ndm men trong dich 1én men 1a
thap nhét 1a do ¢ pH thap da wc ché sy

sinh truéng caa nam men.
80
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3.4.2. Sw bién déi cia ham lwong chat

kho trong dich lén men
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o

4 Thoi%ian meldy)
Hinh 8. Sir thay déi ham lirong chat
kho khi 1én men ¢ cdc pH ban dau khéc
nhau

Dwa vao Hinh 8 nhan thay, ham
lugng chat khd giam nhanh trong 6
ngay dau len men twong Ng V0| giai
doan mat s ndm men ¢ céc mau thi
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nghiém phat trién sinh khéi dat cuc dai.
Tuy nhién, mau C; c6 ham luong chét
kho con st lai sau 12 ngay 1én men van
con cao 1én dén 12,2 °Brix. Két qua
hoan toan phu hgp khi tng véi lugng
sinh khdi nam men trong dich 1&n men
cia mau thi nghiém nay thap nhat so
véi cac mau thi nghiém con lai.
3.4.3. Su bién déi ciia ham lwong nito
amin trong dich lén men

Két qua Hinh 9 cho thdy, nAm men
sit dung nito amin dé tong hop protein
phuc vu cho qua trinh ting sinh khoi.
Khi & trong diéu kién méi truong pH tdi
thich, lugng nito amin do nim men sir
dung s& nhiéu hon din dén luong nito
amin trong dich 1én men gidm nhanh
hon. Nguogc lai, & pH thip tc ché nim
men phat trién (pH = 3,6) khi d6 toc do
gidam nito amin trong dich Ién men
cham lai.

g8 8
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Hinh 9. Sw thay déi ham lwong nito
amin khi I1én men ¢ cdac pH ban dau khac
nhau

3.4.4. Sy bién doi cia ham lwong
ethanol trong dich lén men

Dva vao bang 6 nhan thdy, ham
luong ethanol trong dich 1én men déu
tang theo thoi gian 1&n men. Mau Cs ¢o
tbc do6 sinh tong hop ethanol la cao
nhét, tiép theo 1a mau thi nghiém Cy,
Cs, Cy, C1. Ham luong ethanol dat cao
nhit vao ngay Ién men tha 8, mic du
sau ngay lén men nay ham lugng
ethanol cua cac mau van tiép tuc ting
nhung khong dang k&. Vi thé, c6 thé
xac dinh thoi diém két thic qua trinh
[én men chinh vao ngay Ién men thu 8
d6i vai rugu vang khém nghién cuu.

O mau C; va mau C, (pH= 3,6 va
3,8) twong (g va&i ndng do ion H' cao,
con & mau C4 ( pH = 4,2) ndng do ion
H* thdp khong phu hop cho qua trinh
sinh truong va phét trién caa nim men.
Vi thé can phai tiéu tén mot luong co
chét va thoi gian nhat dinh dé ndm men
tw diéu chinh pH méi truong vé gid tri
phi hop. G mau Csz (pH= 4,0) la gia tri
pH thich hop nhét cho hoat dong SOng cua
ndm men ciing nhu qua trinh sinh tong hop

¢ ethanol nén do con dat dugc Ia cao nhit.
« Mat khac, khi pH mdi truong da pha hop
" Voi hoat dong song ctiia nam men thi khong

phai tiéu ton thém luong co chat can thiét
cho qua trinh diéu chinh pH moi truong
caa nAm men nita. Do d6 hiéu qua cua qué
trinh 1&n men 14 cao nhét, chat luong ruou
vang dat duoc tot hon. Két qua nghién ciu
nay ciing phti hop véi két qua nghién cau
caa [9] khi nghién ctiu san xuat ruou tir xo
mit va [10] nghién ciu san xuit ruou tir
dich ép trai chanh dy va day tam.

Bdng 6. Sw bién doi ham heong ethanol trong qua trinh 1én men chinh cia dich 1én men ¢
cac pH khac nhau

pH Thoi gian (ngay) Ccv
2 4 6 8 10 12 (%0)
C1(3,6) 5519  8,04°  9,02° 1005 10,16 10,228 4,42
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C2(3,8) 574° 862  941°
Cs(4,0) 761  1021° 11,73
Cs(42) 6,72°  904° 984°
Cs(twnhién) 7479  981°  11,32°

11,01*  11,12° 11,150 4,54
12,77 12,77° 12,80* 427
11,43* 11517 1163 419
12,15  12,22° 12,38% 4,26

Ghi chl: Cac gia tri trén cing mét hang c6 chiz cdi thirong (a,b,c,d...) khac nhau thi thé hién

su khdc nhau ¢6 y nghia thong ké (p<0,01)

Bdng 7. So sanh kha néng sinh tong hop ethanol khi lén men & cdc pH ban dau khdc

nhau
pH ban dau C, C, Cs Cy Cs CV (%)
Ham lugng ethanol (%V) 10,05°  11,01% 12,80° 1143° 12,15 434

Ghi chi: Cac gia tri trén cing mét hang cé chiz cai thirong (a,b,c,d...) khac nhau thi thé hién

su khdc nhau ¢6 y nghia thong ké (p<0,01)

Tur két qua thi nghiém cho thay, pH
mdi truong ban dau c6 anh huong rat Ion
dén kha nang sinh truong caa nAm men, 1a
nhan t6 rat quan trong anh huong dén qua
trinh 1én men chinh. Nhu vay gié tri pH
ban dau cua dich 1én men phd hop nhat
cho qua trinh 18n men chinh trong san xuat
vang khom 1a 4,0 twong wng voi ham
luong ethanol 1a 12,80 %V.

Hinh 10. San pham rwou vang khém
nghién ciru
4. KET LUAN

Déi véi cac qué trinh 1én men ruou
vang thi viéc lya chon nguyén liéu va
dac biét 1a didu kién 1én men s& anh
huong truc tiép dén chat luong ruou
vang nhu mat s6 nAm men b6 sung, ham
lugng chat kho ban dau, pH va ca ham
luong nito amin can thiét cho su sinh
truong va chuyén hoa duong thanh ruou
ctia nam men. Vi vay, viéc can thiét Ia

tim ra diéu kién thich hop cho qua trinh
Ién men ng vai loai nguyén liéu dugc
st dung dé tao ra san pham ruou dat yéu
cau. Qua két qua thuc nghiém, da xac
dinh mét sé diéu kién phu hop cho qua
trinh 1én men chinh d6i véi ruou vang
khom tir ving khom Tan Phudc nhu sau:
mat s6 nam men bo sung ban dau 1a 15
trieu CFU/mI dich qua, ham lugng chat
kho cua dich 1én men ban dau la 26 °Brix
va pH ban dau cua dich 1én men 13 4,0;
san pham c6 ham lugng con khoang 12,8
%V. Qu4 trinh 1én men chinh két thic
sau 8 ngay lén men.
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