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ABSTRACT

The objectives of this study were to investigate the change of microor-
ganisms involved in cocoa (Theobroma cacao) fermentation and then to
isolate, characterize and select the important microorganisms in cocoa
fermentation. The results showed that microbial quantities continuously
changed during cocoa fermentation and the highest quantity of domi-
nant microorganisms at different stages of fermentation process as 8.03
log cfu/g of yeast, 6.34 log cfu/g of mold, 7.77 log cfu/g of lactic acid
bacteria, 7.87 log cfu/g of acetic acid bacteria, 7.25 log cfu/g of Bacil-
lus, and 10.93 log cfu/g of the total aerobic bacteria. There were nine
yeast isolates belonging 5 genera of Saccharomyces, Kluyveromyces, Bret-
tanomyces, Candida and Cystofilobasidium; 9 mould isolates belonging
to 2 genera of Rhizopus and Aspergillus; 11 acetic acid bacteria iso-
lates belonging to Acetobacter; and 13 spore-forming bacterial isolates
belonging to Bacillus isolates. Three isolates of yeast (CY-la, CY-1b,
CY-2a) belonging to Kluyveromyces possessed the high fermentative ca-
pacity and 4 Acetobacter isolates (CAAB-1d, CAAB-1la, CAAB-le and
CAAB-2d) produced high amounts of acetic acid.

Cited as: Huynh, P. X., Ho. T. H. T. P., & Nguyen, T. N. (2019). Isolation and selection of
microorganisms in cocoa fermentation. The Journal of Agriculture and Development 18(4), 51-61.
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TOM TAT

Nghién citu nay duge thuc hién véi muc tiéu xac dinh sy thay déi cta vi
sinh vat trong qué trinh lén men ca cao (Theobroma cacao) thong qua
viéc xac dinh, phan lap, nhan dién va tuyén chon vi sinh vat hitu ich
trong lén men ca cao. Két qua cho thiy mat s6 vi sinh vat thay ddi trong
qué trinh lén men va chiém wu thé & cac giai doan lén men khéac nhau,
bao gdm nam men (8,03 log cfu/g), nAm mbc (6,34 log cfu/g), vi khuan
lactic (7,77 log cfu/g), vi khudn acetic (7,87 log cfu/g), vi khuan Bacillus
(7,25 log cfu/g) va tdng s6 vi khuan hidu khi (10,93 log cfu/g). Phan
lap dugc 9 dong nAdm men thudc 5 chi Saccharomyces, Kluyveromsyces,
Brettanomyces, Candida va Cystofilobasidium; 9 dong ndm mdc thudc
hai chi Rhizopus va Aspergillus; 11 dong vi khudn Acetobacter va 13 dong
vi khudn c¢6 kha ning hinh thanh bao tit thudce chi Bacillus. Tuyén chon
duge 3 dong ndm men CY-la, CY-1b, CY-2a thudc chi Kluyveromyces
c6 kha ning lén men manh va 4 dong vi khudn Acetobacter CAAB-1d,
CAAB-1a, CAAB-1e vd CAAB-2d tao ra lugng acid acetic cao.

Huynh Xuan Phong
Email: hxphong@ctu.edu.vn

1. Dat Van Dé

Cay ca cao (Theobroma cacao) c6 ngudn goc tir
cac khu rtng nhiét déi ram rap 6 vung Amazon
(thuoc Nam My§), thusng phat trién ¢ nhitng noi
c6 béong ram va am do cao, nhung céc giéng ca
cao hoang dai ciing thiy xuat hién tit Mexico dén
Peru. Ngudi tho dan Mayas (thudc Yacatan) va
ngudi Aztec (thuoc Mexico) da trong cay ca cao
trong mot thaoi gian dai trude khi duge dua dén
Chau Au (Wood & Lass, 2001). Cay ca cao chi
phat trién ¢ mot sé ving dia 1y giéi han, & khoang
vi d6 20 vé cyc Bic vi Nam tinh tit dudng xich
dao. Khoang 70% dién tich trong ca cao trén thé
giéi 1a & khu vie Tay Phi v6i khoang 72% tong
sdn lugng, trong dé chii yéu la cac nuéc nhu Cote
d’Ivoire, Ghana va Nigeria. Khu viic Chau A Thai
Binh Duong chiém khoang 15%, khu viic Trung
va Nam My chiém khoang 13%. Téng san lugng
nién vu 2014 - 2015 dat 4,24 trieu tan (ICCO,
2017). San lugng ca cao trén thé gidi gia ting
hang nam binh quan khodng 3,5% trong nam
thap ky gan day va du kién trong nhitng nam t6i

muc gia tang nay khoang 1,5 - 3,5%/nam (Anon,
1998).

Chét lugng hat ca cao phu thudc vao nhiéu
diéu kien khac nhau nhu giéng, miia vu, ki thuat
trong, thu hoach, s ché, lén men, siy. Trong do,
lén men 14 mot cong doan rit quan trong dé cé
thé sdn xudt dugc hat ca cao lén men dat chét
lugng cao. Chat nhay bao quanh hat ca cao 1a moi
truong giau dinh dudng cho su phét trién cho vi
sinh vat. Chat nhay chiém khodng 82 - 87% nudc,
10 - 15% duong, 2 - 3% pentose, 1 - 3% acid citric
va 1 -1,5% pectin. Ngoai ra con ¢é protein, amino
acid, vitamin (nhiéu nhét 1a vitamin C) va chat
khoang. O cac vung khac nhau nhu Ivory Coast,
Nigeria, Malaysia c6 sy khac biét vé ham lugng
nudce, citrate, hemicellulose, lignin, peptin trong
thit qua hat ca cao (Schwan & Wheals, 2004).

Trong qué trinh 1én men, cac vi sinh vat sé
stt dung phan thit qua bao quanh hat dé lén men
hinh thanh rugu, cac loai acid hitu co va cac phic
hop hitu co khac ddng thoi sinh nhiét. Nam men
c6 vai tro quan trong trong qua trinh 1én men &
24 - 30 gi dau va suy gidm dan. NAm men chuyén
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héa cac chat nhay c6 chita dudng citia phan thit
qué thanh ethanol (CoH5OH) va phong thich khi
carbonic (CO3). Sy lén men rugu lam tang nhiét
do va vi khuan acid lactic bit dau phat trién.
Té bao clia thit qua ca cao bi pha vé lam nudc
thoat hét ra khéi té bao, oxy dé dang xam nhap
vao bén trong hat va khi ay cac vi khuan acetic
bét dau hoat dong va phat trién manh, oxy héa
ethanol thanh acid acetic (CH3COOH), lam téng
nhiét do khéi hat ca cao. Nhiét va acid lam cho
cac phan ting sinh héa bén trong hat bit dau xay
ra. Sau d6 ¢6 thé xuét hien mot sé bao tt va nAm
mdc hinh sgi trén bé mit hat do sy xam nhiém
tt moi trudng diéu nay c6 thé gay hu héng hoic
mii hoéi théi cho khdi hat. Vai tro sinh 1y cla
vi sinh vét trong lén men hat ca cao chuwa dugc
béo cédo day di, nhung 1o rang sut chuyén dbi vé
sinh hoéa trong khéi hat c6 sy déng gép clia nam
men, cic vi khudn 1én men acid lactic va acid
acetic. Trong d6, nAm men giit vai trd quan trong
dé chuyén héa duong thanh ethanol va sau dé vi
khuan acetic chiu trach nhiem chuyén héa ethanol
cling nhu cic hop chat hitu co khac thanh CO,
va nuéc gép phan lam gidm pH ciia san pham ca
cao lén men (Ardhana & Fleet, 2003; Géalvez &
ctv., 2007; Sandhya & ctv., 2016).

Muyc tiéu cfia nghién cttu nhim xac dinh sy
thay ddi vi sinh vat (vi sinh vat téng s6, nam
men, nam moc va vi khuan) trong qua trinh len
men hat ca cao ciing nhu phan lap va tuyén chon
cac vi sinh vat hitu ich trong lén men ca cao. Két
qua nghién ctu nhim cung cip thong tin khoa
hoc vé sy tham gia ctia vi sinh vat trong qua
trinh lén men ca cao ciing nhu dinh huéng dng
dung cac ching vi sinh vat hitu ich trong lén men
dé cai tién chat lugng hat ca cao lén men.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Nguyén vat liéu va moi trudng

MAu ca cao dugc thu thap tai nong ho Lam
Thé Cuong va cdc nong hd thuoc huyeén Phong
Dién, Thanh phé Can Tho.

Cac hoa chat st dung bao gom: héa chat nhuom
Gram (crystal violet, dung dich iod, dung dich
khit mau (ethanol va aceton theo ty lé 1:1),
fushin), héa chat nhuom bao tit (dung dich xanh
methylen 1% v do trung tinh 0,5%), thudc thi
catalase HyOz 3%, thudc thit oxidase (Nam Khoa
Biotek) va thubc thit indole, héa chat phan tich
va nudi cay vi sinh vat (NaOH 0,1 N, penicilline,
oxytetracyline, peptone, phenol, agar, yeast ex-

tract, D-glucose, CaCOg3, FeCls, ethanol 96%,
glycerol, natamycine). Cdc moi trudng nuoi ciy vi
sinh vat: Plate Count Agar (PCA), Oxytetracy-
cline D-Glucose Yeast Extract Agar (OGYEA),
Czapek-Dox Agar, MRS Agar, Nutrient Agar,
YPGD (D-glucose 5 g/L, yeast extract 5 g/L,
glycerol 5 g/L va polypeptone 5 g/L, b6 sung
ethanol 4% va CaCO3 0,5%).

2.2. Khao sat su thay déi mat sé cta vi sinh
vat trong qua trinh 1én men ca cao

Nhim xac dinh sy thay ddi vé méat sb ctia vi
sinh vat (vi sinh vat tong s6, nAm men, nAm méc,
vi khuan) trong qua trinh lén men ca cao. Ca cao
sau khi thu hoach, tach hat va dugc 1 trong diéu
kién ty nhién, mau duge thu thap trong qué trinh
@ tai cac thoi diém 0, 1, 2, 3, 4, 5, 6 v& 7 ngay.
Sau do, vi sinh vat trong mau dugc phan tich
trén moi trudng chuyén biét 6 ndng do pha loang
thich hgp, bao gom téng s6 vi khuan hiéu khi
(PCA), ndAm men (OGYEA), ndm moc (Czapek-
Dox Agar), vi khuan lactic (MRS Agar), vi khuan
acetic (YPGD) va vi khuan Bacillus (Nutrient
Agar). Thi nghiem dudc 1ip lai hai 1an.

Déi véi vi khuan lactic: dém s6 khuan lac phat
trién trén moi truong thach MRS sau khi @ vi
hiéu khi ¢ 30°C trong 48 gis. Xac dinh s6 khuan
lac nghi ngd 1a vi khuan lactic & tiing nong do pha
loang. Thyc hién nhudém Gram, thit nghiém cata-
lase va thi nghiém kha ning lén men acid lac-
tic bang thudc thit Ufermen (Tran, 2008). Tieu
chudn xac dinh 1a vi khudn acid lactic: Gram
duong, hinh tryc khuan, cau khuan hodc lién cau
khudn, catalase am tinh.

Déi vé6i vi khudn acetic: dém s6 khudn lac phét
trién trén moi trudng thach YPGD sau khi @ hiéu
khi ¢ nhiét do 37°C trong 48 git. Tiéu chuin xac
dinh 1a vi khuén acetic: vi khudn acid acetic dé
dang nhan thay trén moi truong YPGD (do moi
trudng truong chita 4% ethanol va 0,5% CaCOs),
st dung ethanol tao ra acid acetic, acid hitu co
tac dung véi CaCOs tao vimng sang khuan lac,
Gram am va catalase duong tinh.

Déi v6i vi khudn Bacillus: Dém s6 khudn lac
nghi ngd trén moi truong thach Nutrient agar sau
khi @ hiéu khi & nhiét do 37°C trong 48 giv. Xac
dinh s6 khuan lac nghi ngd 14 vi khuan Bacillus
4 ting nong do pha loang. Sau d6, nhan dién vi
khudn Bacillus thong qua viéc xac dinh Gram
va thit nghiém catalase (Gram duong va catalase
duong tinh).
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2.3. Phan lap vi sinh vat trong lén men ca cao

Muc dich nham phan lap va dinh danh cac dong
thuan ndm men, ndm mbe, vi khudn acetic va
Bacillus hién dién trong qua trinh 1én men ca
cao. Thi nghiém dudc thyc hien dong thai véi thi
nghiém trén, sit dung moi trudng chuyén biet dé
nudi cdy ndm men, ndm mbe, vi khudn acetic va
Bacillus.

Tiy theo cach phat trién c@ia timg nhém vi
sinh vat trén moi trudng chuyén biét md khuan
lac ¢6 hinh dang, dang bia, do ndi, mau sic, kich
thudc khac nhau. Chon céc khuan lac roi va ciy
chuyén nhiéu lan trén moi truong chuyén biéet dé
lam thuan. Quan sat té bao vi sinh vat dwéi kinh
hién vi, néu céc té bao vi sinh vat dugc quan sat
dong nhét thi c¢6 thé x4c dinh da thu dugc céc
dong thuan chiing.

2.4. Dinh danh s@ bd vi sinh vat trong lén men
ca cao

Muc dich nh3m nhan dién vad xac dinh céac
nhém vi sinh vat khac nhau trong lén men ca
cao dé c6 dinh huéng nghién ctu va tng dung
céac ching vi sinh vat trong qué trinh 1én men ca
cao. Céac dic diém dac trung cta titng nhém vi
sinh vat dugc diing dé phan loai, nAm men dugc
phan loai dua trén cac dic diém hinh théi, kich
thuéc té bao nAm men, hinh dang, s6 lugng bao tit
trong tdi bao ti, cich ndy chdi va cac hinh thitc
sinh sén (Luong, 2009; Kurtzman & ctv., 2011);
d6i v6i ndm mébe, dua trén cac dic didm cla soi
nam (mau sic, ¢6 vach ngan hay khong), cac dic
diém ctia co quan sinh san (hinh dang, cach sap
xép cac bo phan ciia co quan sinh san va cac dic
diém vé hinh dang, cau tao, cach sdp xép clia bao
tt) (Hesseltine, 1991; Samson & ctv., 2004); do6i
v6i vi khuan, dya trén cac dic diém vé hinh dang
té bao, hinh dang khuan lac, nhuém Gram, thit
nghiém catalase, kha nang sinh khi khi lén men
duong, pH phéat trién, hinh dang v& vi tri noi bao
tt, hiéu khi hay yém khi, moi trudng phat trién
(Holt & ctv., 1994; Nguyen & ctv., 2012).

2.5. Tuyén chon vi sinh vat hitu ich trong qua
trinh 1én men ca cao

Nhim tuyén chon céc vi sinh vat c6 anh huéng
tich ciyc dén qua trinh lén men hat ca cao, cAc moi
truong chuyén biét nudi ciy ndm men va vi khuan
acetic dugc st dung. Dya trén cac thi nghiém
chuyén biet dé tuyén chon cac vi sinh vat tham

gia trong qua trinh lén men cao cao. D&i v6i ndm
men, danh gia kha nang 1én men ethanol bang
céch 1én men dung dich dudng glucose 2% (w/v)
trong 6ng nghiém cé chita éng Durham, xac dinh
chiéu cao cot khi COy trong 6ng Durham (chiéu
cao 3 cm) sau mdi 2 gid ¢ 30°C. Déi véi vi khuan
acetic,danh gia kha niang lén men tao acid acetic
bang phuong phap khuéch tan trén giéng thach
va do kich thugc vong phan gidi CaCOg trén moi
truong YPGD c6 bé sung CaCO3 sau 24 gid nuoi
cay & 30°C. Thi nghiem dudc lip lai ba lan va
nam men Saccharomyces cerevisiae No. 2.1 (LU
1250, CY-V) dugc st dung nhu déi chiing.

2.6. Xit ly sb lieu

S6 lieu duge xt Iy bang phan mém Microsoft
Excel 2010 (Micrsoft Corporation, USA). Phan
mém Statgraphics Centurion XV (Manugistics
Inc., USA) dugc sit dung dé phan tich phuong sai
va kiém dinh LSD cac trung binh nghiém thic.

3. Két Qua va Thao Luan

3.1. Sy thay ddi mat sb vi sinh vat trong qua
trinh l1én men ca cao

Sy thay d6i mat s6 vi sinh vat trong qua trinh
len men & quy mo nong ho (khoi lugng hat len
men 1a 64,24 kg thu tir 250 kg trai ca cao) dugc
trinh bay & Hinh 1. Két qui cho thiy sy hién
dién ctia hé vi sinh vat rat da dang vi mat sb
vi sinh vat luoén thay déi trong subt qué trinh
lén men, didu ndy tuong dong véi nhing cong
b6 trude day ciia Galvez & ctv. (2007), Ngo &
ctv. (2013), Miguel & ctv. (2017). Thit qua ca
cao chita ham lugng dudng cao va pH ban dau
thich hop cho su phat trién ciia ndm men. Ngoai
ra, nAm men cdn cé thé si dung carbohydrate
ti com hat trong diéu kien hiéu khi ho#c ky khi.
Mat s6 ndm men dat gia tri cao nhit & ngay thi
2 sau u (8,03 log cfu/g) va c¢6 khéac biét y nghia
vé mit théng ké mic 5% so v6i & cac ngay con
lai. Tuong tuw, Ardhana & Fleet (2003) da cong
bé trong lén men ca cao & Indonesia nim men
hign dién v6i mat s6 cao nhat 7 - 8 log cfu/g
trong subt 24 - 36 gio dau len men. Mat s6 nay
gidm nhanh & ngay thit 3 (5,67 log cfu/g) va hau
nhu khong thay ddi nhiéu ¢ ngay thit 4 va thit 5
(duy tri & 5,78 log cfu/g) va sau d6 gidm manh
(chi con khodng 4,0 log cfu/g), khac biet § nghia
thong ké ¢ mitc 5% vao ngay thit 6. Sy thay doi
mat s6 nAm men trong qui trinh lén men 13 do
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Hinh 1. Sy thay déi mat s6 vi sinh vat trong qué
trinh 1én men ca cao.

trong diéu kién hiéu khi ndm men sinh sdn gia
ting s6 lugng va trong didu kién yém khi nim
men chuyén hoa carbohydrate thanh rugu va toa
nhiét 1am tc ché tré lai hoat dong ctia nAm men.
Dong thdi qué trinh 1én men con lam pH khéi 1
giam va khoi 1 tré nén thong thoang hon, do mot
s6 dong nAm men c6 kha ning sinh ra enzyme
phan gidi pectin, pha vd 16p két dinh vach té bao
com hat. Nhu mo ciia khéi té bao trong phan com
gan hat bi enzyme phan gidi va tao thanh nhing
khoang khong do sy xam nhap ctia khong khi. Do
do6, diéu kién trong khdi @t khong con thich hop
cho sy phét trién ciia nAm men.

Vi khuan lactic (LAB) hién dién trong khéi
ngay tit khi bat dau dén khi két thic qué trinh
léen men vi khi diéu kién thich hgp LAB gia tang
nhanh mat s6. LAB dat mat sb cao nhit trong
khoang ngay thit hai sau khi bat dau lén men
(7,77 log cfu/g). Két qua nay thap hon khi so v6i
mat s6 LAB trong lén men ca cao & Indonesia
(Ardhana & Fleet, 2003) dat cao nhat 6 8 - 9 log
cfu/g trong 36 gis dau léen men. Nhung mat sb
nay dudce duy tri trong thoi gian rat ngan, sau dé
giam xudng con khoang 6,71 log cfu/g vao ngay
thtt 3 va tang trd lai vao ngay tha 4 (dat 7,74
log cfu/g) va 6n dinh dén cudi qua trinh len men
(7,4 log cfu/g). Nhin chung, trong qua trinh len
men ca cao, mat s6 LAB thay déi khong c6 ¥
nghia vé mat théng ké mitc 5% giita cac ngay lén
men. Vi khudn lactic ¢6 thé ton tai lau va mat
sd cao trong subét qua trinh lén men la do kha
ning ting trudng trong diéu kieén ky khi tuy nghi
va nguodn dinh duéng da dang, vi khuan lactic c6
thé st dung ca acid citric va acid malic. Piéu nay
lam cho tinh acid gidm va gia tri pH tang. Tuy
nhién, LAB trong qua trinh sinh trudng tao ra
acid lactic, 1& mot chat kho bay hoi, do d6 c6 thé
duy tri tinh acid trong khéi G giai doan cudi qua
trinh lén men.

Két qua trén cho thiy c6 sy lien tiép nhau
chiém vu thé clia cac vi sinh vat trong suét qua
trinh 1én men ca cao. Khi diéu kién khéi 0 tré
nén thoang khi hon tao diéu kién thich hgp cho
su phét trién ctia vi khuan acetic (AAB). Mat s6
AAB dat cao nhéat vado khoang ngay thi 3 (7,87
log cfu/g) trong quéa trinh lén men ca cao, tuong
tu véi cong bd ctia Vuong & Ha (2006), mat sb
AAB ciing dat cao nhat vao ngay thit 3 (7,0 log
cfu/g). Sau d6, AAB trong khdi 1 gidm dan va
dat miic 4,44 log cfu/g vao ngay thit 6. Vi khuan
acetic oxy hoa rugu (sén pham ciia qué trinh len
men ky khi clia nAm men) thanh acid acetic va
c6 thé chuyén hoa tiép acid acetic thanh COy va
H>O. Phan tng nay téa nhiét va dua nhiét do
khéi @ 1én men lén cao.

Téng s6 vi khuan hiéu khi trong khoi @ bién
thién theo ting ngay, mat s6 ban dau cao nhat
(10,93 log cfu/g) va gidm manh, c6 khac biét §
nghia vé mit thong ke mic 5% & ngay thit 2, con
8,28 log cfu/g. Dén ngay thtt 3, mat sé vi khuan
hiéu khi gia ting dén 9,25 log cfu/g va lai gidm
cho dén cudi qué trinh lén men, & mtc 8,15 log
cfu/g. Sy bién thién nay dugc gidi thich béi la
do lic dau lugng thit qua con kha nhidu ngin
can qua trinh xam nhap clia oxy vao trong khéi
@ nén céc vi khuan hiéu khi kh6 phat trién, sau
d6, nAm men da phan hiiy 16p com hat tao diéu
kién thoang khi hon thuan lgi cho sy phét trién
ctia vi khuan hiéu khi dan dén vi khudn hiéu khi
gia ting mat sd va dat mat sd cao réi giam dan
theo dudng cong sinh truéng.

Vao cudi giai doan 1én men, mat sd vi sinh vat
c6 ich gidm dan, sy thong thoang khi, pH va nhiét
do khéi 0 gia tang, cling véi su phét trién cia chi
Bacillus (dat mat s6 cao nhat vao ngay thit sau
7,25 log cfu/g). Ngoai ra, diéu kien thong thodng
khi ciing thuan lgi cho sy phat trién ctia nam
mbc. Mat s6 nAm mée tir 5,10 log cfu/g & ngay
dau tién va gidm sau mot ngay 1én men (4,64 log
cfu/g), sau d6 gia ting dén ngay thi 3 (5,52 log
cfu/g) va lai tiép tuc gidm khi nhigt do khdi 0
qué cao va moi truong c6 pH qua thip vio ngay
thit 4 (5,22 log cfu/g) va gia tang trd lai vao cudi
giai doan len men (6,34 log cfu/g) khi diéu kien
thuan lgi hon.

3.2. Phan lap va dinh dinh danh vi sinh vat
tham gia trong qua trinh lén men ca cao

Trong qué trinh Ién men hat ca cao, da phan
lap dudc 9 dong nim men, 9 dong ndm mébc, 11
dong vi khuan acetic va 13 dong Bacillus. Dia
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vao cac dic diém vé hinh thai khuén lac va té bao
cuing cac phan ng sinh hoéa, cac dong vi sinh vat
phan lap dugc phan loai va xép vao ting nhém,
trong do6 cac dong c6 dac diém giéng nhau duge
xép cing mot nhém. D6i v6i nAm men, theo phan
loai ctia Luong (2009) va Kurtzman & ctv. (2011),
cac dong phan lap duge xép thanh 5 chi bao gom
Saccharomyces, Kluyveromyces, Candida, Bret-
tanomyces va Cystofilobasidium, dugc mo ta chi
tiét 6 Bang 1 vi Hinh 2. Dya theo mé t4 cia Sam-
son & ctv. (2004), cac dong nam mdbc bao gom 2
chi 1& Rhizopus va Aspergillus (Béng 2 va Hinh
3). D6i v6i vi khuan acetic, theo phan loai ctia
Holt & ctv. (1994), da chon duge 2 nhém khéc
nhau va déu thuoc chi Acetobacter (Bang 3 va
Hinh 4). Theo phan loai vi khuan ctia vA Nguyen
& ctv. (2012) da chon duge 4 nhém Bacillus khac
nhau (Bang 4 va Hinh 5).

3.3. Tuyén chon vi sinh vat hitu ich trong lén
men ca cao

Nam men va vi khuan acetic 14 2 nhém vi sinh
vat c6 tac dong tich cyc dén chat lugng hat ca
cao (Schwan, 1998; Ho & ctv., 2014), trong khi
d6 vi khuan lactic duge chitng minh khong c6 4nh
hudngdén sy len men (Ho & ctv., 2015). Chinh vi
vay, nghién cttu chi tap trung khéo sat dic tinh
lén men clia nAm men va vi khuan acetic.

Hoat Iirc 1én men ctia ndm men duge danh gia
thong qua lugng khi CO5 dugc sinh ra trong éng
Durham khi lén men dudng glucose trong éng
nghiem (Nguyen & ctv., 2003). Chiéu cao cot khi
CO; dugc do & cac thoi diém khac nhau trong qué
trinh lén men ctia 9 dong ndm men phan lap tit
hat ca cao va chung Saccharomyces cerevisiae No.
2.1 (CY-V) lam ddi chiing dugc trinh bay ¢ Béng
5. Két qud cho thiy 3 dong ndm men ki hiéu 1a
CY-1a, CY-1b va CY-2a thudc chi Kluyveromyces
c6 xuat hién khi trong éng Durham s6m nhat va
tuong duong nhau (16 gio). Tuy nhien, két qua
cho thiy kha ning lén men kém hon so véi dong
nam men CY-V (12 gio). Dong ndm men CY-3a
va CY-3b hoan toan khong lén men, day c6 thé 1a
Candida sp., nAm men ndy ton tai rat lau trong
subt qua trinh lén men, du1 khong c6 kha ning lén
men tao ethanol nhung lai c6 kha ning dong héa
acid lactic (Galvez & ctv., 2007). Nhu vay, qua
thit nghiém nay da so tuyén dugc 3 dong nam
men c6 hoat tinh 1én men cao la CY-1la, CY-1b
va CY-2a vdi thai gian 1am day cot khi CO, trong
16 gis 1én men.

Vi khuan acetic sit dung ethanol tao ra acid

acetic lam tan CaCOgz trén dia thach va hinh
thanh nhitng viing sang xung quanh khuan lac.
Sau 24 giv 1, tat cd 11 dong vi khuan acetic déu
¢6 kha sang sinh acid, trong d6 dong CAAB-1d
¢6 kh& nang sinh acid cao nhét (tuong ting véi
duong kinh vung phan giai trung binh la 3,58
cm) (Hinh 6). Cac dong CAAB-1a, CAAB-1e va
CAAB-2d ciing tao ra lugng acid acetic kha cao,
duong kinh vuing phan gidi trong khoang 3,03 -
3,17 cm (Hinh 7).

(E)

Hinh 2. Khuan lac va té bao cac dong nAm men duéi
kinh hién vi § X100. Cac dong ndm men gom (A) CY-
1, (B) CY-2, (C) CY-3, (D) CY-4 va (E) CY-5.
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Bang 2. Dic diém khudn lac va té bao clia céc ching nAm mbc phan lap

STT Téen mau

Dic diém té bao

Mo t& khuan lac

Phan loai

1 CF-1

2 CF-2

3 CF-3

4 CF-4

Khuan ty c6 mau trang, khong cé vach
ngin, khudn ty phat trién thanh khuin
can va khuan ngang. Sinh san vo tinh
v6i bao ti trong boc, cong bao tit phat
trién tit khuan ty moc thing len va
mang tai bao ti, bao t ¢c6 mau den
Khuén ty c6 mau tring, phan nhanh va
c6 vach ngan. Cong bao tit phat trién
tit khuan ty v mang bao ti dinh, bao
t c6 mau den

Khuén ty phan nhanh va c6 vach ngan.
Cong bao tit phét trién tir khuan ty va
mang bao tit dinh, bao t ¢6 mau den

Khuén ty phan nhanh va c6 vach ngan.
Cong bao tit phét trién tir khuan ty va
mang bao ti dinh, bao tit c6 mau xanh

Dang mat: nhung mugt, dang mép khuan
lac: méng, bia ré cay; mat trén khuan lac
¢6 mau den (mau ciia bao t), mit dudi c6
mau trang (mau cta khuan ty)

Dang mét: nhung muot, dang mép khuan
lac: méng, bia ré cay; mat trén khuan lac
¢6 mau den (mau clia bao tit), mat dudi co
mau tring (mau cta khuan ty)

Dang mét: nhung muot, dang mép khuan
lac: méng, bia ré cay; mat trén khuan lac
c6 mau den (mau clia bao tit), mat dudi co
mau tring (mau ctia khuan ty)

Dang mét: nhung muot, dang mép khuan
lac: méng, bia ré cay; mat trén khuan lac
¢6 mau xanh (mau cta bao tit), mit dudi
c6 mau tring (mau ctia khuan ty)

Nganh: Nam tiép hgp (Zygomycotina);
L6p: Zygomycetes; Bo: Mucorales; Ho:
Mucoraceae; Chi: Rhizopus

Nganh: Nam nang (Ascomycotina)
Lép: Plectomycetes

Bo6: Eurotiales
Ho: Eurotiaceae
Chi: Aspergillus
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Bang 3. Dic diém khudn lac va t& bao clia céc chiing vi khudn acetic phan lap

STT Tén mau

Dic diém té bao

Mo ta khuan lac

Phan loai

1 CAAB-1

2 CAAB-2

Té bao vi khuan
hinh cau; 2, 3 té
bao lien két véi
nhau tao thanh
chudi ngén

Té bao vi khudn
hinh que, thutng
2,3 té bao lien
két v6i nhau

Duong kinh tu 0,2 - 0,25
cm; chiéu day 0,1 - 0,2 mm;
gitta khuan bang phang; bé
mit khudn lac tron, bia
nguyén; khuan lac c6 mau
vang

Dutng kinh tit 0,15 - 0,2
cm; chiéu day 0,1 mm; gitta
khuan bing phang hoac hoi
mo lén; bia nguyén; bé mat
khuan lac tron, khudn lac
c6 mau vang

Nganh: Proteobacteria
Lop: Alpha Proteobacteria
Bo: Rhodospirillales

Ho: Acetobacteraceae

Chi: Acetobacter

Bang 4. Dic diém khudn lac va té bao clia céc ching vi khuan Bacillus phan lap

STT Ten mau

Dic diém té bao

Mb t& khudn lac

Phéan loai

1 CB-1
2 CB-2
3 CB-3
4 CB-4

Té bao vi khuan
hinh que don hoac
doi

Duong kinh tiw 0,65 - 0,75 cm;
chiéu day 0,15 - 0,25 mm; bé mait
khuan lac tron phing, bia ré cay,

2 z N <
khuan lac c¢6 mau trang duc

Duong kinh tu 0,35 - 0,5 cm;
chiéu day 0,1 - 0,2 mm; bé mat

khuan lac tron phing; bia chia
thity, khuan lac ¢6 mau tring duc
Puong kinh tit 0,4 - 0,55 cm;
chiéu day 0,1 mm; giita khuan lac
16m xubng; bia rang cuwa; bé mat
khuan xit xi, khuan lac c6 mau

trang duc

Nganh: Firmicutes
L6p: Bacilli
Bo: Bacillales

Ho: Bacillaceae
Chi: Bacillus

Duong kinh tit 0,4 - 0,55 cm;
chiéu day 0,1 - 0,2 mm; giita
khuén lac 16i len; bia nguyén; bé
mit khuén lac tron, khudn lac ¢6

mau trang duc

Bang 5. Chiéu cao cot khi CO2 (cm) trong 6ng Durham

Dong nam men

Gio CY-1a CY-1b CY-2a CY-2b CY-3a CY-3b CY-4a CY-4b CY-5 CY-V
4 0,17 0 0 0 0 0 0 0 0 0,1
6 0,50 0,47 0,40 0,27 0 0 0,03 0 0 0,6
8 1,07 1,10 0,97 0,77 0 0 0,10 0,10 0,10 1,5
10 1,83 2,20 1,87 1,43 0 0 0,37 0,17 0,20 2,5
12 2,53 2,63 2,43 2,03 0 0 0,50 0,30 0,27 3
14 2,77 2,77 2,83 2,57 0 0 0,80 0,50 0,30 >3
16 3 3 3 2,77 0 0 1,03 0,67 0,37 >3
18 >3 >3 >3 2,77 0 0 1,33 0,97 0,50 >3
20 >3 >3 >3 2,83 0 0 1,83 1,20 0,57 >3
22 >3 >3 >3 2,93 0 0 2,00 1,50 0,73 >3
24 >3 > 3 >3 3 0 0 2,03 1,73 0,73 > 3
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o)

Hinh 3. Khudn lac, sgi nAm va bao tit dusi kinh Hinh 5. (A) Té bao (1) vd Gram (2) ctia cac dong
hién vi ¢ X40. Cac dong ndm mbéc gom (A) CF-1, Bacillus. (B) Khuén lac ciia cic dong Bacillus gom
(B) CF-2, (C) CF-3 va (D) CF-4. CB-1 (1), CB-2 CB-3 (3) va CB-4 (4).

Hinh 6. Duong kinh vong phan gidi CaCOgs cua
CAAB-1d (1) va CAAB-2b (2).

400
EEECR
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2 200 -

£ 1500 |
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CAAR CAAB CAAR CAAB CAAR CAAR CAAE CAAB CAAR CAAB CAAE
-la - -k -M -l -H -l -3 -B -k -M

(B) Dang vi khudn acid acetic

Hinh 4. Khuan lac va té bao (nhuém Gram) vi khuan Hinh 7. Kha ning phan giai CaCOg3 clia cac dong vi
acid acetic dudi kinh hién vi 8 X100. Céc dong vi khuén acid acetic.
khuan acid acetic gdm (A) CAAB-1 va (B) CAAB-2.
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4. Két Luan

M4t s6 vi sinh vat tham gia trong lén men ca
cao dugc xac dinh véi mat sé cao nhat 1an lugt:
nam men (8,03 log cfu/g), nam mobc (6,34 log
cfu/g), vi khuan lactic (7,77 log cfu/g), vi khuan
acetic (7,87 log cfu/g), vi khuan Bacillus (7,25
log cfu/g) va tong s6 vi khuan hiéu khi (10,93
log cfu/g). Phan lap duge 42 dong vi sinh vat
bao gom 9 dong nam men, 9 dong nam mébc, 11
dong vi khuan acetic va 13 dong Bacillus thuan
ching tit 2 mé ca cao lén men § quy mo nong
ho tai thanh phé Can Tho. Chin chiing nAm men
thudc 5 chi Saccharomyces, Kluyveromyces, Bret-
tanomyces, Candida va Cystofilobasidium; 9 dong
nam mdbc thudc hai chi Rhizopus va Aspergillus;
11 dong vi khuan Acetobacter vi 13 dong vi khuan
Bacillus. Tuyén chon dugc 3 dong nidm men
CY-1a, CY-1b, CY-2a thudc chi Kluyveromyces
c6 kha ning lén men cao v 4 dong vi khuan
Acetobacter CAAB-1d, CAAB-1a, CAAB-le va
CAAB-2d tao ra lugng acid acetic manh.

L3i Cam On

Nhoém tac gia xin chan thanh cAm on sy hd trg
kinh phi tit dé tai nghién cttu khoa hoc cip cd sé
Truong Dai hoc Can Tho.
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