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TOMTAT 

Muc dich chinh ciia nghien ctru nay la khao sat qua trinh len men gidm tir xo mit [Artocarpus 
heterophyllus) gidng Thai Lan. Nghian ciiu Udn banh khao sat anh huong cua dp con (4, 6, 8 va 10%) va 
ham luong duong bo sung (0, 25, 50 va 75 g/L) trong dtch len men ban ddu den qua irinh len men giara 
vang tir xa mit. Ket qua nhan thay khi bd sung vao dicb len men voi mat sd vi khuan Acetobacter aceti vk 
Acetobacterpasteurianum ban dau khoang 10̂  CFU/mL thi do con ban ddu la 6% va bd sung duong voi ham 
lugng 50 g/L se thich hop cho qua trinh len men giam dat bieu suat len men cao (dat 86,9+3,53%). Cu tb^, 
san pham thu duoc c6 ham luong axit sinh ra cao (4,08%) va bam luong con sot thap (0,93%) sau 42 ngay l6n 
men. Ngoat ra, ket qua nghien ciiu cho thay su tuong quan cao y nghia (p<0,01) giua ham luong axit axetic 
sinh ra, pH va bam ltrong ethanol con sot lai trong dich len men. Them vao do, ket qua cam quan cung cho 
thdy san pham giam vang tii phu pham xa mit c6 kha nang cao de san xuat ung dung trong tbirc t̂  nhim 
tao ra san pham gia tri gia tang va gop ph^n lara giara 6 nhiem moi truong. 

Tii kh6a: Axit axetic, do con, dudng saccharose, giam vang, xamit 

1. MO DAU 

Giam la san pham cua qua frinh chuyen hoa 
rupu etylic (ethanol) thanh axit axetic duoi tac dung 
Ciia vi khuan Acetobacters^"^. voi cac loai rupu, rupu 
vang va ruou nuoc ep hoa qua. Tir xua, giam da dupe 
sii dung nhieu frong cac ndn am thuc chau A va chau 
Au. Giam dupe biet ddn fren toan the gidi nhu mpt 
loat gia Vl hay tae nhan bao quan thuc pham. Giam 
dupe san xuat ttr nguyen lieu co ngudn gdc nong 
nghiep, chiia tinh hot, duong hoac chtia ea tmh bpt 
va duong do qua trinh len men doi, tao cdn va axit 
axetic (Horiuchi etal., 1999), hoac dupe san xuat fir 
cac nguyen lieu chtia efhanol nhu cac loai rupu (Li va 
Tan, 2009). Tiiy thupc vao nguyen lieu len men ban 
il4u ma giam co miii, vi ciing nhu mau sac khac nhau 
(Raspor va Goranovic, 2008). Giam lam tu gao ndp c6 
VI ngpt hon vi co nhteu dextrin va oligosacharit eon 
lai frong san pham; giam lam tii gao trong hon vi co it 
ham lupng protein va tap chat frong gao, giam lam fir 
cac loai qua khac nhau co huong vi khae nhau ctia 
qua (Chen, 2000; Li va Tan, 2009). 
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Mit (Aiiocarpus heterophyllu^ duoc trdng phd 
bien o ddng bang song Ciki Long, tuy nhien, phan 
thit qua (an duoc) chi ehiem 28,2%, phan phd phu 
pham frong do co xo mit ehidm khoang 25% (Nguydn 
Thi Thu Sang, 2010; Tdng Thi Anh Ngpe etal, 2018). 
Vi vay, viec tan dung phii pham la can thiet, nhat la 
eac phe phu pham co gia tn sii dung cao de tao ra 
eac san pham gia tri gta tang, gop phan lam giam 
thieu 6 nhidm mot truong. Theo Tdng Thi Anh Ngoc 
et al (2018), dudng trong xo mit Thai ehidm 
10,32+0,6% va chiem 64,5% trong tdng chat kho hoa 
tan. Do do, xo mit eo the dupe tan dung dd len men 
rupu tir do iSn men tidp fao san pham giam vang. 

Voi muc dich xac dmh cac thong sd thich hpp 
cho qua frinh len men giam vang tir xo mit, nghien 
cuu tien hanh khao sat ham lupng ethanol (dp cdn) 
va ham lupng duong bd sung ban dau thich hpp eho 
qua trinh len men tir hai gidng vi khuan Acetobacter 
aceti va Acetobacter pasteurianum de tao ra san 
pham giam vang co chat lupng va min vi dac trung. 

2 . PHUONG TIB\I VA PHUONG PHAP NGHIBU CUU 

2.1. Chuii bi mlu thi nghiem 

Ngudn nguyen heu xo mit su dung frong nghien 
cim duoc thu nhan tir Cong ty TNHH MTV The Fruit 
Republic (16 B15-1, duong IA, Khu cong nghiep 
Htmg Phii 1, phudng Tan Phu, quan Cai Rang, thanh 

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2019 99 

mailto:ttangoc@ctu.edu


KHOA HOC CONG NC 

pho Cln Tho). Nguyen heu mit frai sau qua trinh che 
bien tai nha may eo phan phu pham gdm xo mit va vo, 
sau khi van chuyen ve phdng thi nghiem dupe so che, 
chpn lay phan xo mit (bao gdm ca phan phu pham la 
miii mit ndu co), nia sobp va dd rao sau do tidn hanh 
xay nhuydn xa mit voi nuoc (ti le 1:2), bd sung 
enzyme pectinase voi ham lupng 0,04% va tiniy phan o 
nhidt dp phdng frong 60 phiit Sau thtiy phan, tidn 
hanh Ipc thu lay dich qua de tidn hanh thi nghiem. 

2.2. PhiHmg phap bd tri thi nghidm 

2.2.1. Len men ruou 

Dich len men dupe didu chinh bang each bd 
sung dudng saccharose (Bien Hoa, Viet Nam) vao 
dieh loc xo mit ddn 23''Bnx va dieu chinh gia tri pH 
4,0 bang axit xitric (Trung Qudc). Thanh trung dich 
qua bang NaHSO^ voi ham lupng 122 mg/L frong 2 
gid. Sau do, bd sung nam men Saccharomyces 
cerevisiae thuong mai (Saf-instant, Mexico) voi ti le 
0,06%. Qua trinh len men dupe tidn hanh d nhiet d6 
phdng frong thoi gian 9 ngay (Tdng Thi Anh Ngoc et 
aZ,2018). 

2.2.2. Ldn men giam 

Rupu xo mit sau khi len men dupe tien hanh 
chiet ruou va pha loang dd didu chinh ndng do rupu 
d cac mtic 4, 6, 8 va 10% va bd sung them dudng 
saccharose voi ham lupng 50 g/L. Tidp fheo, cho 
smh khdi cua gidng vi khuan Acetobacter aceti va 
Acetobacter pasteurianum (dupe phan lap va tuydn 
chpn tir giam an d qui mo nong hp tirang ting tai Can 
Tha va Vinh Long, dinh danh bang each giai trinh tu 
gen 16S rRNA va dupe cung cap bdi Vien Nghien ctiu 
va Phat trien Cong nghe Sinh hpc, Trudng Dai hpc 
Can Tho) theo ti Id 1:1 va chung vao miu thi nghiem 
voi mat sd ban dau la 10̂  CFU/mL. Qua trinh len 
men giam dupe thuc hien d nhiet dp phong va theo 
doi trong 42 ngay. Sau qua tiinh len men, thong sd 
dp cdn tdi uu cua thi nghiem dupe lua ehpn de tidn 
hanh thi nghiem khao sat anh huong cua ham luong 
dudng saccharose bd sung den qua frinh len men. 
Ham lupng dudng saccharose bd sung ban dau dupe 
thay ddi a cae miic 0,25, 50 va 75 g/L. 

Sd mau dupe bd til frong mdi tfii nghiem la 84 mau 
voi 3 lan lap lai. Thd tich mdi don vi mhi \a 250mL. 

2.3. Phuong phap phan tich 

+ Ham lupng axit tdng (tmh theo axit axetic, %): 
xae dinh bang phuong phap chuan dp voi NaOH 

0,1N voi chat chi tin mau phenolphUilein CTCVN 
4589:1988). 

+ Ham lupng cdn sdt (%): su dung phuong phap 
chtmg cat (Nguydn Dmh Thudng va Nguydn Thanh 
Hang, 2007) va xae dinh dp edn bang cdn ke (0-32%, 
Viet Nam) va nhiet dp eua dung dich bang nhifet kd 
(O-IOO'-C, Viet Nam) tai tiidi diem xae dmh dp con, 
sau do fra bang nhiet dp va dp cdn tiJong iing (TCVN 
8008:2009) de biet duoc ndng d6 etiianol frong dung 
dieh d dieu kien tieu chuan (20°C). 

+ pH: dupe do bang pH ke (Vernier, My). 

+ "Brix: duoc do bang chief quang kd (0-32"Bnx, 
Milvsraukee, Rumani). 

+ Ti frpng: dupe do bang ti frpng kd (Viet Nam). 

+ Hi§u suat (%) ctia qua frinh len men la ty so 
etia lupng san pham thuc td va ly thuyet. 

+ Danh gia cam quan: san pham giam vang xo 
mit sau len men voi cae thong sd tdi uu tir thi nghidm 
dupe thanh trimg d 70°C frong 15 phiit va tien hanh 
danh gia cam quan theo phuang phap danh gia thi 
hieu ngudi tieu ditng, su dung thang Hedonic 9 didm 
(Villanueva va Da Silva, 2009) de danh gia miic do ua 
thich ddi vol san pham, ttrong ting theo muc do ua 
thich tang dan tir 1 diem ddn 9 diem (tir hoan toan 
khong thich den circ ki thieh). Sd lupng cam quan 
vi6n la 14 ngudi. 

2.4. Phuong phap xii ly sd U^u 

Sd heu the hi6n dudi dang trung binh + dd Idch 
chuan. Sd li§u dupe tinh toan thdng ke thdng qua 
phan tich phuong sai tu ehtrong trinh Statgraphics 
Centurion 15.1 vdi su kidm fra miie y nghia ciia cac 
nghiem thtic qua LSD (Least Significant Difference) 
va he sd tirong quan Spearman m6 fa mdi tuong quan 
giiia cac sd Heu d mtic y nghia 1% theo chuong trinh 
fhdng ke SPSS 20 (1MB hie. III., USA). Sd HSu dupe 
tinh toan va ve dd thi thong qua chuong trinh 
Microsoft Excel 2013. 

3. KET QUA VA THAO LUAN 

3.1. Anh hudng cua dO cdn ban dSu ddn qui 
trinh l^n men gi&i vang tix xa mit 

3.1.1. Anh hudng cua do cdn ban diu ddn ham 
lugng axit sinh ra vapHcua dich ldn men 

Sau 9 ngay len men, rupu xo mit tao ra cd ham 
lupng ethanol la 13,33+0,61%, ham luong duong sdt la 
1,6+0,77% dupe sir dung cho qua trinh len men tao 
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giam vang. Kdt qua khao sat anh hudng ciia dp cdn 
ddn ham lupng axit sinh ra va pH ciia dung dieh 
trong qua tiinh len men duoc the hien d hinh 1. 

•pH-ConS"o 

Hinh 1. Ham lupng axit sinh ra va st; thay ddi pH 
frong qua trinh Ito men g i ^ 

Kdt qua cho thay dp cdn ban dau 4 va 6%, ham 
lupng axit khong thay ddi dang ke sau 21 ngay dau 
len men frong khi d d6 cdn 8 va 10% ham luong axit 
khong thay dot sau 28 ngay. Tai thdi diem do vi sinh 
vat dang thich nghi vat moi tnrong, boat dpng chua 
manh nfin ham luong axit sinh ra it (Brock va 
Madigan, 1991). Theo Seyram etal. (2009), su khdi 
dau cua qua frinh hinh thanh axit axetic cd lien quan 
ddn su tang trudng dti sinh khdi de bat dau qua frinh 
chuyen boa ethanol thanh axit axetic. Nhin chung, tir 
ngay 21 den ngay 42, ham lupng axit ting vdi eae mau 
len men d dp cdn 4, 6, 8 va 10% tang lan lupt la 2,04, 
3,44, 1,67 va 0,67%. Theo dd, sau 42 ngay len men 
mau \bn men d dp edn 6% co ham luong axit cao y 
nghia la 4,03% so voi eac mau d cae do edn 4, 8 va 10% 
CO ham lupng axit tuong ung la 2,54, 1,94 va 0,92% 
(p<0,05). Ket qua frong nghien ctiu eung tuong ddng 
vdi nghien ciiu ve dieu kien len men giam vang tii 
chudi gia va khoai lang tim cd dp cdn ban ddu tuong 
irng la 5 va 5,5% (Nguydn Thi Mai Hidn va Nguydn 
Minh Thiiy, 2014; Nguydn Thi My Tuydn et al., 
2016). Theo Nguydn Diic Lupng et al (2004), ndng 
dp ruou thap kich thieh sii sinh trudng va phat frien 
ciia vi khuan, axit smh ra nhidu. Tuy nhien, ndu ham 
lupng cdn qua thap se khdng du co chat cho vi khuan 
axetic boat dpng de tiep tuc sinh ra axit axetic. 
Ngupe lai, d ham lupng ethanol ban ddu eao (dp edn 
8 va 10%) lam giam su phat trien ciia vi khuan do tinh 
khang khuan cua ethanol (Lea, 1989). Ket qua nay 
tuong ddng vai nghien cuu cua Zahoor et al (2006) 
kht cting eho thay b ham luong etiianol 10%, vi khuan 
A acetihx iic chd va luong axit smh ra rat thap. Ben 
canh do, pH eua dich len men eung giam tuong iing 

vdi sir tang etia lupng axit axetic tao fhanh frong 
dung dieh. Sau 42 ngay len men, pH cua dung dich d 
cac dp cdn 4, 6, 8 va 10% tiiong ung la 3,24, 3,15, 3,32 
va 3,53. Ket qua cila nghien cuu nay cung eho thay 
su tuong quan cao gitra ham lupng axit smh ra va pH 
eua dung dieh (r= -0,807) trong qua tiinh len men. 

3.1.2. Anh hudng cua do cdn ban diu den ham 
luang cdn sdt tiong dich len men 

35 42 nga.v 
ron6''-n 

Hinh 2. Ham luong cdn sdt frong qud trinh l&i men 
giam 

Ket qua cho thay ham lupng ethanol con lai 
frong dung dieh giam dan theo thoi gian len men 
(Hinh 2) cimg voi su tang dan cua ham lupng axit 
(Hinh 1), dieu do chimg td vi khuan axetic da su 
dung ethanol dd gia tang mat sd va oxy hoa ethanol 
thanh axit axetic. Theo Valli et al (2006), frong qua 
trinh len men giam, vi khuan Acetobacter tham gia 
vao qua trinh oxy boa sinh hoc chuyen hda ethanol 
thanh axit axetic la do su ket hop cita enzymes 
alcohol dehydrogenase va aldehyde dehydrogenase. 
Sau 42 ngay len men, bam lupng cdn sot cua mdu len 
men d do cdn ban dau 4, 6% lan lupt la 1,10 va 1,23% 
va cimg thap y nghia d mue 5% so voi hai mhi len 
men d do cdn 8 va 10% (tuong ting la 3,97 va 7,53%). 
Didu nay eho thay, do cdn ban ddu eao se tic che su 
phat frien cila vi khuan axetic va mpt phan rupu 
khong dupe oxy hoa thanh giam do dd ham lupng 
ethanol eon lai cao (Luong Diic Pham, 2010). Trong 
len men gidm, lupng cdn sot cd tdc dung uc che su 
tdng hpp enzyme oxy hoa axit axetic va mudi axetat 
(Nguydn Due Lupng etal., 2004). Theo Mas et al 
(2014) tiii lupng cdn tdi da eho phep con sdt lai sau 
qua tiinh len men la 1,5%. Do do, qud trinh len men 
giam dupe de nghi la 42 ngay. 

3.1.3. Anh hudng cua do cdn ban diu den °Brix 
va ti tiong cua dich len men 
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Su thay doi ciia "Bnx vd ti trpng cua dung dich dau tir 4-10% dupe the hi^n d hinh 3. 
trong qua trinh len men tuang ting vai do cdn ban 

0,9900 -

U :s -12 Dgav >-Cmi\ r\-m6''D 
B 

Hinh 3. Sî  thay doi "Brix (A) va 

Ket qua eho thay trong giai doan ddu eua qua 
trmh len men, "Brix thay ddi khong ddng ke (Hinh 
3A). Tungay 21 den ngay 42, "Brix ciia mau len men 
ling voi dp cdn ban ddu 4, 6, 8 va 10% gidm ldn lupt la 
3,73, 3,2, 4,0 vd 3,07%. Mat khac, "Brix cdn lai cua cdc 
mdu len men d dp cdn 4 va 6% cimg thap y nghia so 
voi hai mdu len men d dp cdn 8 vd 10% sau 42 ngay 
len men (p<0,05). Ket qud trong nghien oiu nay ed 
the la do vi khuan Acetobacter da sii dung ethanol d 
giai doan ddu de phdt trien tang mat sd fhay vi su 
dung duong trong dung dich (Hmh 2 va hinh 3 ^ , vi 
chiing oxy hoa etiianol dd dang hon duimg (Gullo va 
Giudici,2008). 

Ti frpng ctia dieh len men co xu hirdng gidm 
tuong tu nhu su gidm cua ^Brix (Hinh 3B), didu ndy 
cho thay hdm lupng dudng cdn lai frong dung dich la 
ydu td quyet dinh len ti trpng thay vi hdm lupng 
ethanol vd ham ltrong axit Bdi vi, trong qua trinh len 
men giam, su giam ddn cua ham lucmg ethanol va su 
tang dan hdm lugng axit axetic frong dung dich ddu 
dan den su tang eua ti frpng dung dieh, frong khi su 
giam cua hdm lupng dudng frong qua trinh len men 
lai keo theo su giam ti trpng ctia dung dich. Sau 42 
ngay len men, ti trpng cua dung dich d cac dd cdn 4, 
6, 8 vd 10% ldn luot la 0,098, 0,094, 1,007 va 1,011. 
Theo Adebayo-Oyetoro et al (2017), ti frpng cua 
giam qua dao dpng tu 1,000 den 1,060. Sii khde biet 
nay frong ti frpng co the do lupng cdn sdt ciia dich 
len men frong nghien ciiu van cdn cao d cdc dd con 4 
va 6%, voi lupng cdn sdt tuong iing la 1,10 va 1,23% 
sau qua tnnh len men. 

3.1.4. Anh hudng cua do cdn ban diu den hieu 
suat len men 

ti frong (B) cua dich len men 

Qud trinh len men giam cho thay, mdu len men 
o dp cdn ban ddu 4, 6, 8 vd 10% tuong ung cd hieu 
suat smh tdng hpp la 82,7,89,4, 41,1 vd 24,7%. Ddi voi 
ndng dp cdn 6% cho ham lupng axit smh ra cao 
(4,03%) va cho hi^u suat len men eao (89,4%). Theo 
Dha et al. (2000) eho rdng frong sdn xudt cong 
nghiep ndu hieu sudt dat tren 76,7% thi qud trinh nay 
dupe xem la co hieu qud ve mat kinh te nen ed the 
thay ndng dp cdn 6% thi phii hgp cho qua tirinh len 
men giam. 

3.2. Anh huong cua hdm hrpng dirang 
saccharose bd sung ddn qua trinh len men gi&i 
vang tir xo mit 

Theo Gullo va Giudici (2008), cac chi cua vi 
khuan Acetobacter va Gluconacetobacter oxy hda 
ethanol dd dang hon dudng frong khi Gluconobacter 
spp. oxy hoa dtrdng dd dang hon ethanol, do do 
Acetobacter cb the oxy hoa ethanol thanh axit axetic 
ma khong can bd stmg dudng. Tuy nhifin, duong 
hien dien trong qua trinh len men giam cung cd anh 
hudng den gia tri cdm quan ctia san pham. 

3.2.1. Anh hudng cua ham lugng duong 
saccharose bd sung den ham lugng axit smh ra va 
pHciia dich len men 

Ket qua the hidn su thay ddi ciia ham lugng axit 
vd pH ciia dung dtch frong qud trinh l^n men d hinh 
4 cho tii^ ham lupng duong bd sung co dnh hudng 
den lupng axit axetic sinh ra trong dung dich, ddn 
den su thay ddi tuong iing ctia pH dung dich. Sau 42 
ngay len men, eac mdu l^n men voi hdm lupng dudng 
bd sung 50 va 75 g/L vot ham lupng ajcit smh ra ldn 
lupt la 4,08 va 4,15% va cimg cao y nghia so vai mdu 
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len men khong bd sung dudng va mdu bd sung 
dudng vdl ham luong 25 g/L cd lupng axit smh ra 
tuong ling la 1,04 vd 2,59% (p<0,05). O mdu khong bd 
sung duimg, ham lupng axit sinh ra thap nhat vd 
khac biet so vdi cac nghiem thiic cdn lai (p<0,05). 
Kdt qud ndy cho thay, dudng Id ngudn cacbon h 
tudng cho vi khuan axetic (Gullo vd Giudici, 2008), 
khi tang hdm lupng dudng thi tde dp vd lupng axit 
axetic sinh ra eung tang, tiiy nhien neu luong dudng 
bo sung vao qua nhidu se lam giam ham lupng axit 
axetic sinh ra (Nguydn Thi My Tuyen et al, 2016). 
Kdt qud thdng ke cung cho thay su tuong quan cao y 
nghia (r= -0,942) giiia bam lupng axit axetic sinh ra 
va pH ciia dung dich frong qua frinh len men. 

-O-pH-Og/L -• ' -pH-2^!!L pH-50g/L 
pH-75g/L -w-^-xit-Ug'L -*-.A.\it-2.^g/L 

-•-Axit-.SCis/L \.\i\.'5c, L 

Hinh 4. Hdm lupng axit smh ra vd su thay ddi cua pH 
frong qua trinh l̂ n men giam 

3.2.2. Anh hudng ciia ham luang dudng 
saccharose bd sung ddn him lugng cdn sdt tiong 
dich ldn men 

Ket qua khao sat anh hudng cua ham lupng 
dudng bd sung den ham lugng cdn sdt frong qua 
tiinh len men dupe the hien d hmh 5. 

0 7 14 21 28 35 -12 ^gsy 

Hinh 5. Hdm lupng cdn sdt frong qua trinh Ifin men 

Ket qua cho thay hdm lupng dudng bd sung co 
anh hudng den su thay ddi do cdn frong qua tiinh len 
men. Sau giai doan thich nghi cua vi khuan, dp cdn 
bat ddu gidm manh, dac biet ddi vot cdc mdu cd bd 
sung ducmg. Cu tiie sau 42 ngdy len men, ham luong 
cdn sot trong dich len men eua cac mdu bd sung 
dudng voi ham lupng 0, 25, 50 va 75 g/L ldn lucrt la 
3,83, 2,27, 0,93 vd 0,83%. Mdu len men khdng bd sung 
dudng cd hdm lupng cdn sot cao va khae biet y nghia 
so voi cac nghiem thtic cdn lai (p<0,05). Dieu ndy 
chting td d mdu len men khong co bd sung duong vi 
khuan phat trien kem, chuyen hoa cham nen ham 
lupng axit axetic smh ra it (Hinh 4), do do ham lupng 
ethanol con lai frong dung dich cao hon. Ket qua 
phan tieh mat sd vi khuan axetic a ngdy 28 frong cdc 
mdu l^n men voi ham lupng duimg 0, 25, 50 va 75 
g/L lan lupt Id 6,1+0,39, 13,9+0,81, 16,2+0,25 va 
15,5+0,99 log CFU/mL frong khi mat sd vi khuan 
axetic d ngay 0 la 5,7+0,39 log CFU/mL (sd lieu 
khong trinh bay). Ket qua thdng ke ciing cho thay su 
tuong quan y nghia giira hdm lupng axit sinh ra vd 
ham luong cdn sot trong dich l^n men (r= -0,954). 

3.2.3. Anh hudng cua ham lugng dudng 
saccharose bdsung den do Bnx va ti tiong cua dich 
ldn men 

Ket qua the hien b hinh 6 cho tiiay, ham lupng 
dudng bd sung co anh hudng den su thay ddt "Brix 
vd ti frpng eua dung dtch. O ngay 0, "Brix eua cdc 
mdu voi hdm luong duong bd sung 0, 25, 50 va 75 
g/L lan lugt la 3,80, 6,00, 8,40 vd 10,40%. Trong 14 
ngdy dau, dp Bnx giam it, nhtmg den ngdy 28, mdu 
bd sung dudng vdi hdm lupng 50 g/L va 75 g/L 
tuong inig co "Brix giam 3,07 va 3,40%, frong khi dd 
mdu khong bo sung duimg vd mdu bd sung vdi ham 
luong 25 g/L tiii "Brix giam 2,07 va 2,93% so vdi ngay 
0. O ngay 42, "Brix con lat cua mdu bd sung vdi hdm 
luong ducmg 75 g/L Id cao nhat (4,13%) vd mdu 
khong bd sung duong Id thap nhat (1,40%). Co tiie 
thay rdng bd sung duong vol hdm lupng tang dan 
lam tang tdc dp phat frien eua vi khudn, "Bnx giam 
nhanh hem nhung "Bnx edn lat eung cao hon. Ket 
qua fhdng ke cho thay "Brix con lat sau qud tiinh len 
men cita mdu len men bo sung duimg voi hdm lupng 
25 g/L va 50 g/L khong khac biet co y nghia thdng 
ke d miic 5% vd khde biet y nghia so voi mdu len men 
khong cd bd sung dudng va bd sung dudng vbi ham 
lupng 75 g/L. 
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Hinh 6. Su fhay ddi "Brix va 

Hinh 6 cting cho fhay str giam ctia ti frpng dung 
dich theo thai gian len men a cac ham lupng dudng 
bd sung khde nhau, tuong tmg vdi str thay ddi "Bnx 
cua dung dieh. Cdc mdu len men voi hdm lupng 
duimg bd sung edng nhieu thi ti frong cua dung dieh 
cdng cao. Sau ngay 42, ti frpng cao nhat (0,996) ting 
vm mdu bd sung voi ham lupng dudng eao nhdt Id 75 
g/L, tuong tiJ ti frpng thap nhat (0,982) ting voi mdu 
khong bd sung dudng. Kef qua phan tich thdng ke d 
ngay 42 cho thay ti frong cua dtmg dich d eac muc do 
dudng bd sung khac nhau ddu khde biet cd y nghia 
thdng ke d muc 5%. Ket qua eiing cho thay ed su 
tuong quan eao y nghia giiia ti frpng va °Bnx ciia 
dung dich (r - -0,968) frong qud trinh len men. Dieu 
ndy ciing cho thay tdn tai mdi hen he mat thief giira 
su fhay ddi hdm lupng duong frong dung dich va ti 
trpng cua dung dieh. 

3.2.4. Anh hudng cha ham luong dudng bd sung 
ban diu den hieu suit ldn men 

Hieu suat cua qua trinh len men giam it hi dnh 
htrdng hon bdi ham luong dudng ban ddu bd stmg so 
vdi d6 cdn. O ham lugng dudng bd sung 25, 50 vd 75 
g/L hieu suat len men tuong ting la 74,2; 84,4 vd 
84,7% cao hon so vm mdu ddi chiing (53,8%). Hdm 
lupng dudng bd sung 50 g/L duoc de nghi cho qua 
trinh \bn men giam vi H do kinh te. 

Cim quan sin phim: San pham giam vang fir xo 
mit sau khi len men 42 ngay vm dp cdn ban ddu 6% va 
ham luong dudng bd stmg 50 g/L dtroc danh gid cam 
quan ve mue do tra thich ciia ngiroi tieu dimg ddi vdi 
san pham. Ket qua cam quan cho thay sdn pham dat 
dugc muc do ua thich eao voi didm sd tmng binh Id 
6,43 diem, frong khi dd mlu khong bd stmg dudng 

ti frpng cua dich iSn men 
Cling CO diem sd trung binh bang 6,43. Ket qua nay 
khong tuong ddng vdi nghien ciiu cua Adebayo-
Oyetoro etal (2017) khi diem sd tiung binh cua mdu 
giam khong bd sung duong (6,7 diem) cao hon so vdi 
mdu CO bd sung duimg (6,1 diem). Kdt qua frong 
nghien eiiu nay eho thdy miic dp tra thich ciia eac 
cam quan vien ddi voi san pham tu hoi thich ddn 
thieh. Dieu nay cQng eho thdy, san pham giam vang 
len men tir xo mit cd kha nang de san xuat trong tiiuc 
te vd dap iing nhu cdu ciia nguoi tieu dimg vd mot 
san pham mm cd huong vi dac tnmg vd chat lupng 
dat yeu cau. 

4. KFT LUAN 

Ham lupng ethanol ban ddu va ham lugng duong 
bd sung CO anh hudng den qua trinh len men giam 
vang tir xo mit. Vm mat sd vi khuan Acetobacter aceti 
va Acetobacter pasteurianum bd stmg ban dau frong 
dich len men Id 10̂  CFU/mL, ham lupng ethanol ban 
dau 6% vd ham lupng dudng bd sung Id 50 g/L cho 
chat lugng giam vang tdt vdi ham lupng axit axetic 
sinh ra cao (4,08%) dat tieu chuan vd giam vd hdm 
lupng cdn sdt thap (0,93%). Them vdo do, nghien ctiu 
ciing tun thay mdi tuong quan cao giua ham lupng 
axit axetic sinh ra, pH va ham lupng efhanol cdn sdt 
lai frong dich len men (p<0,01). Ket qud cam quan 
cho thay sdn pham gidm vang xo mit co kha nang 
eao de frd thanh san pham ung diing fren tiiuc te. 
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Nhdm tac gii xin chan thanh dm an Nguydn 
Ngoc Thanh (Vien Nghien cuu va Phat tiid'n Cdng 
nghe sinh hoc, Trudng Dai hoc Cin Tha) va Ngd 
Mmh Quang (Hoc vidn cao hoc Khda 23, Trudng Dai 
hocCin Tho) da hd trg tiiuc hidn nghidn cuunay. 
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INVESTIGATION OF ALCOHOL WITH SUCROSE CONTENT ON VINEGAR FERMENTATION FROM 
RAGS OF JACKFRUTT (Artocarpus heterophyllus) 

Tong Thi Anh NgocS Nguyen Van Thanh^ 
^Department of Food Technology, Department of Agriculture, Can Tho University 

'Institute of Biotechnology Research and Development, Can Tho University 
Summary 

The mam objective of this study was to investigate the process of vinegar fermentation from rags of 
jackfruit. The vinegar fermentation was performed at alcohol content of 4.0-10.0% produced from rag of 
jackfruit supplied with sucrose content of 25-75 g/L. The results showed that alcohol of 6% and sucrose 
content of 50g/L initially fermented with Acetobacter aceti va Acetobacter pasteurianum of 10̂  CFU/mL 
were given tbe highest yield of vinegar with 86,9+3,53%. In particularly, vinegar products was 4.08% acid 
content and alcohol residue of 0.93% after 42 days of fermentation. Additionally, a strong corretaUon was 
observed between acid content - pH and acid content - alcohol residue. Based on sensory evaluation, 
vmegar fermented from the rags of jackfruit can be potential application in processing m order to produce 
higher value-added products as well as solve partly tbe environmental pollution issues. 
Keywords: Acetic acid, alcohol, rags of jackfruit, sucrose, vinegar. 
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