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ABSTRACT

This research was conducted with the aim to determine the microflora
composition presented during the cocoa fermentation in Vietnam, from
which, it can be applied as basic data for further research about the
interaction of micro-organisms effecting on the fermentation and the use of
defined inoculum starters for controlled qualified fermentation. The research
results indicated that different kinds of micro-organisms were involved and
changed in turn to be predominant population during the cocoa fermentation.
The highest counts of each kind of micro-organisms were as follows: yeasts
(6.40 log cfu/g), acid lactic bacteria (6.30 log cfu/g), acid acetic bacteria
(7.30 log cfu/g), Bacillus (7.40 log cfu/g) and moulds (4.41 log cfu/g). The
total aerobic bacteria reach highest (10.45 log cfu/g) after 4 days of
fermentation. The isolation results were obtained including 20 yeasts, 13
moulds, 12 acid lactic bacteria and 14 acid acetic bacteria. By using
macro- and micro-morphological examination and biochemistry analyses,
different kinds of genera were characterized including: Hanseniaspora,
Saccharomyces and Brettanomyces for yeasts; Rhizopus and Aspergillus for
moulds; Leuconostoc, Streptococcus, Lactococcus and Lactobacillus for acid
lactic bacteria; Acetobacter for acid acetic bacteria.

TOM TAT

Nghién cveu nay dwoc thuc hién nhdam xdc dinh hé vi sinh vdt trong qua trinh
Ién men ca cao ¢ Viét Nam, day la co s¢ dé tién hanh nghién ciru sw tic dong
cia ting logi vi sinh vt dén qud trinh 1én men va sir dung cdc vi sinh vt nay
nhu la ngudn giong ching dé diéu khién qua trinh 1én men dat dwoc chat
liwong tot. Két qua nghién cieu cho thay trong lén men ca cao c6 s hién dién
ciia nhiéu nhém vi sinh vat khdc nhau va chiém wu thé ¢ timg giai doan trong
qud trinh lén men. Mt $6 cao nhdt ciia tirng nhém vi sinh vat duoc ghi nhan
gom cé6: nam men (6,40 log cfu/g), vi khuan acid lactic (6,30 log cfu/g), vi
khuan acid acetic (7,30 log cfu/g), vi khudn Bacillus (7,40 log cfu/g) va nam
moc (4,41 log cfu/g). Tong s vi khudn hiéu khi hién dién cao nhdt vao ngay
thir 4, dat 10,45 log cfu/g. Két qua phdn ldp dwoc 20 dong ndm men, 13 dong
ndam moc, 12 dong vi khuan acid lactic va 14 dong vi khudn acid acetic. Két
qua dinh danh ¢ mirc do giéng bcfng phuwong phap hinh thai hoc va phan tich
sinh hoa xdac dinh co 3 giong nam men: Hanseniaspora, Saccharomyces va
Brettanomyces; 2 giong nam moc: Rhizopus va Aspergillus; 4 giong vi khudn
acid lactic: Leuconostoc, Streptococcus, Lactococcus va Lactobacillus; 1
giong vi khudn acid acetic: Acetobacter.
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1 GIOI THIEU

Cay ca cao c6 ngudn gdc tir cac khu rimg
nhiét déi ram rap ¢ vung Amazon (thugc Nam
My¥), tén khoa hoc 1a Theobroma cacao, thude
ho Sterculiaceae. Viét Nam c6 nhiéu tiém nang
phat trién ca cao do cdy ca cao c6 uu thé ndi
troi 1a co thé trong xen voi nhidu loai cay nhu:
dira, diéu, hd tiéu, ca phé, chudi, déng thoi co
kha ning chiu han, chdng x6i mon dat rat cao
nén rat thich hop véi diéu kién tu nhién va tho
nhuong & cac tinh phia Nam va Tay Nguyén.
Pén cudi nam 2006, dién tich trong xen cay ca
cao dat hon 7.300 hecta, chu yéu tip trung &
céc tinh: Bén Tre, Tién Giang, Ba Ria - Viing
Tau, Pic Lic, Pic Noéng va Binh Phuéce
(Nguyén Vin Hoa, 2007). Hién tai, Bo
Nong nghiép va Phét trién nong thon Viét Nam
dd xay dung ké hoach trong ca cao 1én dén
60.000 hecta vao ndm 2015 va 80.000 hecta vao
nam 2020.

Mot s6 nghién ciu trén thé gidi dd xéc
dinh hé vi sinh vat rat da dang tham gia
vao qua trinh 1én men bao gdm ndm men
(Saccharomyces  cerevisiae,  Kluyveromyces,
Hansenula, Kloeckera,...), vi khudn acid lactic
(Lactobacillus, Betabacterium, Streptobacterium,
Streptococcus,...), Vi khuidn acid acetic
(Acetobacterraner, A. ascendens, A. suboxydans,
A. xylinodes, A. orleanense, Gluconobacter
oxydans,...), Vi khuén Bacillus (B. subtilis, B.
circulans, B. licheniformis,...) va nim mbc
(Aspergillus, Mucor, Penicillium, Rhizopus,...).
Mdi nhém vi sinh vat déu c6 mot vai tro rét
quan trong anh huéng truc tiép dén qua trinh
1én men ciing nhu chét lugng hat thanh pham.
Do d6, cic cong trinh nghién ciru tuyén chon va
tmg dung hé vi sinh vat chuc ning dé diéu
khién quéa trinh 1én men ciing duoc quan tim
thuc hién & nhiéu noi trén thé gidi (Schwan,
1998; Ardhana va Fleet, 2003; Schwan va
Wheals, 2004; Galvez et al., 2007; Lefeber et
al., 2010).

O Viét Nam, cho dén nay nhiing tai li€u
cong bd két qua nghién ctru lién quan vé hé vi
sinh vat trong qua trinh 1én men ca cao la rit
han ché, ma chi ¢6 céc thong tin tham khao dya
trén nghién cuu tr cac nudc khac. Nghién ctu
nay nhim xac dinh duoc hé vi sinh vét hién
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dién trong qua trinh 1én men ca cao & Viét
Nam, bao gém nam mdc, nAm men va vi khuan.
Qua dé c6 thé tao dugc co so dé tién hanh
nghién ctru su tac dong cua tung loai vi sinh vat
dén qua trinh 1én men va day ciing 13 co s cho
vi€c sir dung cac vi sinh vat nay nhu la mot
ngudn gidng thuin ching dé diéu khién qua
trinh 1én men dat chat luong tdt.

2 PHUONG PHAP NGHIEN CUU
2.1 Vit liéu va héa chit
— Vit liéu: mau ca cao tai nong ho Bén Tre.

— Hoa chat: dung dich NaOH 0,1N; H,0,
3%. Bo thudc nhuém Gram (crystal violet, iod,
acetone, ethanol, fuchsin) va cac hoa chit dung
trong nghién clru: penicilline, oxytetracyline,
peptone, phenol, agar, yeast extract, D-glucose,
CaCQs, FeCl; ethanol, glycerol, natamycine,...

2.2 Phwong phap nghién ctru

2.2.1 Khao sat sy thay déi ctia hé vi sinh vat
trong qua trinh lén men ca cao

Ca cao sau khi dugc thu hoach, tach hat va
tién hanh u trong diéu kién ty nhién. Lén men
trong cac thung gd c6 duc 16 & day thung. Khbi
lugng hat tuoi dugc dem U trong mdi thung la
50 kg. Trong qua trinh 1, tai cac thoi diém 0, 1,
2,3,4,5, 6 va7ngay, tién hanh thu mau (cung
lac thu mau do pH, nhiét d6, 4m d6 va acid tong
s0). Sau d6 tién hanh nudi cdy vi sinh vt trong
mau thu dugc trén moi trudng chuyén biét.
Thuc hién phuong phap dém séng dé xac dinh
mat s6, mo ta hinh thai hoc va phan tich sinh
hoa cac loai vi sinh vit bao gdm: tong s vi
khuén hiéu khi, nAm men, ndm mdc, vi khuéin
acid lactic, vi khuan acid acetic va vi khuan
Bacillus. Thi nghiém duoc 13p lai ba lan.

2.2.2 Phdn ldp vi sinh vat trong lén men ca cao

Str dung mo1 truong chuyén biét dé nuoi cay
nam men, ndm mdc, vi khuan acid lactic va vi
khuan acid acetic. Phan lap tao giéng thuan:
Tuy theo cach phat trién cia tmg nhom vi sinh
vat trén modi truong chuyén biét ma khuan lac
c¢6 hinh dang, dang bia, d6 ndi, mau séc, kich
thudec,. .. khac nhau; Chon cac khuén lac roi va
dung phuong phap ciy chuyén nhiéu lan trén
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mdi trudng chuyén biét cho dén khi cac khuan
lac tach roi ra va dong nhét vé hinh dang va
mau sic; Nhin bang mit thuong c6 thé phan
biét duoc hai loai khuan lac rat khéc bi¢t nhau
trén moi trudng dac hiu la:

— Khuén lac vi khuan va khuan lac nidm
men: do cdu tao don bao nén chung tao ra
khuan lac c6 nhimg dic trung nhu: hinh dang
khuén lac thuong tron, khong déu hay hinh thoi,
bia ctia khuin lac 13 nguyén, gon séng, chia
thuy hay rang cua.

— Khuén lac nAm méc: do ciu tao boi nhiéu
soi nAm nén khuén lac ¢6 hinh dang ré cay, bia
ctia khuén lac 1a cac soi, nhin k¥ s€ théy nhu so1
gon that min, mau trang va khi sinh bao tir (co
mau sic khac) xuét phat tir gitra khuan lac.

2.2.3 Binh danh ¢ mirc dg giong cdc dong
duoc phdn ldp trong lén men ca cao

Dya trén cac dic diém dic trung dé dinh
danh ¢ cap d¢ giong.

— NA&m men: dua trén cic dic diém hinh
thai, kich thudc té bao nAm men; hinh dang, )
luong bao tir trong 1 ti bao tir; cach nay chdi
va cac hinh thac sinh san,... (Luong Dirc Phim,
2005).

— N&m méc: dua trén cac dic diém cua soi
nam: mau sic, c6 vach ngin hay khong; cac dic
diém cua co quan sinh san: hinh dang, cach sap
xép cac bd phan cua co quan sinh san va céac
dic diém vé hinh dang, cau tao, cach sép xép
cua bao tir (Samson et al., 2004).

— Vi khuén: dua trén cac dic diém vé hinh
dang té bao, hinh dang khuén lac, nhudm Gram,
thir nghiém catalase, kha nang 1&én men duodng,
pH phat trién, hinh dang va vi tri noi bao tir,
hiéu khi hay ky khi, moi truong phat trién,...
(Madigan et al., 2009).

2.3 Phwong phap phéan tich
2.3.1 Phirong phdp dém mdt s6 vi sinh vit

Dung phuong phap dém mat sé trén moi
truong chuyén biét cho tirng nhom vi sinh vét,
bao gom: vi sinh vat tong so: Plate Count Agar
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(PCA); nim men: Oxytetracycline D - Glucose
Yeast Extract Agar (OGYEA); nim mbc:
Czapek-Dox Agar; vi khuan acid lactic: MRS
Agar; vi khuan acid acetic: YPGD (D-glucose
5g/L, yeast extract S5g/L, glycerol 5g/L va
polypeptone 5g/L va bd sung ethanol 4%
va CaCO; 0,5%) va vi khuin Bacillus:
Nutrient Agar.

2.3.2 Cac Ihl:;’ nghiém xdc dinh va phan logi
vi khudn

P6i véi vi khudn acid lactic: Dém khuin lac
phat trién trén moi trudng thach MRS sau khi u
vi hiéu khi & 30°C trong 48 gid. Sau d6, dé
khang dinh 1a vi khuén acid lactic bang cach
nhuom Gram, tht nghiém catalase va thu
nghiém kha ning 1én men acid lactic bang thudc
thir Ufermen. Tiéu chudn xac dinh 13 vi khuan
acid lactic: Gram duong, tryc khuén, cau khuén
hodc cau truc khuén; catalase am tinh; chuyén
mau thude thir Ufermen.

P6i véi vi khudn acid acetic: Dém khuan lac
phat trién trén moi truong thach YPGD sau khi
i hiéu khi & nhiét d6 37°C trong 48 gid. Sau do,
dé khing dinh 1a vi khuan acid acetic tién hanh
nhuom Gram va tht nghiém catalase. Ti€u
chudn xac dinh 1a vi khuén acid acetic: Vi
khuan acetic acid sir dung ethanol tao ra acid
acetic, do d6 CaCO; bi phd v0, xung quanh
khuan lac hinh thanh nhimng ving séang trén moi
truong YPGD (b6 sung 4% ethanol va 0,5%
CaCQO;), Gram am va catalase duong tinh.

Poi véi vi khudn Bacillus: Pém khuén lac
phat trién trén moi truong thach Nutrient agar
sau khi @ hiéu khi & nhiét do 37°C trong 48 gio.
Sau do, dé khfmg dinh 1a vi khudn Bacillus
bang cach nhuém Gram va thir nghiém catalase.
Tiéu chudn xac dinh vi khuan Bacillus 1a cac
tryc khuan Gram duong va catalase duong tinh.

2.3.3 Phurong phdp xit Iy 56 liéu

Két qua nhan duogc 14 gia tri trung binh cta 3
lan 1ap lai va v& biéu d6 bang phan mém
Microsoft Excel. Cac s6 dugc xur 1y bang
chuong trinh StatGraphics Plus Version 3,
Manugistics, Inc., Rockville, USA.
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3 KET QUA VA THAO LUAN

3.1 Su thay d6i mat so vi sinh vét trong qua
trinh 1én men ca cao

Sy thay d6i mat sd vi sinh vat bao gdm tong
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sO vi khuan hiéu khi, nam men, nam moc, vi
khuan acid lactic, vi khuan acid acetic va vi
khuan Bacillus dugc thé hién ¢ Hinh 1.
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Hinh 1: Sy thay doi ciia mat so vi sinh vat trong 1én men ca cao

Két qua ¢ Hinh 1 cho théy mét s6 vi sinh vt
ludn bién d6i trong sudt qua trinh 1én men. Thit
qua ca cao chira nhiéu dudong va pH ban diu
thich hop cho sy phat trién clia nAm men, chiing
c¢6 thé str dung carbohydrate tir com hat trong
diéu kién hiéu khi hodc ky khi. Mat s6 nAm men
dat gia tri cao nhat & ngay thir 2 (6,4 log cfu/g)
va c6 khac biét y nghia vé mat théng ké mirc
5% so voi cac ngiay con lai. So véi két qua
trong 1én men ca cao ¢ Indonesia cia Ardhana
va Fleet (2003), ndm men hién dién v4i mat )
cao nhat trong qué trinh 1én men ca cao 13 7,0 -
8,0 log cfu/g trong sudt 24 - 36 gio dau 1én
men. Sau d6, mat sb nay giam nhanh trong
nhing ngay tiép theo va dén ngay 1én men thir 4
mat s6 nAm men con 2,7 log cfu/g. Sy gidm mat
s6 nAm men trong qua trinh 1én men 1a do khi
nim men gia ting mat s6 trong diéu kién hiéu
khi ¢ giai doan dau va trong diéu kién ky khi

274

chung sinh ra rugu tc ché tro lai hoat dong cua
nam men. Nhiét d6 khéi 1én men ting cao dong
thoi pH giam va diéu kién khéi u tré nén thong
thoang hon do mot s6 dong tao ra pectinolytic
enzyme pha v& 16p két dinh vach té bao com
hat. Nhu mé cua khéi té bao bi xep xubng trong
phﬁn com hat gﬁn hat, két qua 1a hinh thanh
nhimg khoang khong do sy xam nhép cua
khong khi. Vi vay, diéu kién trong khéi ¢ ukhong
con thich hop cho sy phat trién ctia nAm men.
Tuy nhién, mat s6 ndm men khong thay doi
nhiéu tir ngay thir 4 d&én thir 6 nhung co sy giam
rd rét vao ngay 1én men tha 7 1a do diéu kién
moi truong khong thuan loi.

Vi khuén acid lactic (LAB) hién dién ngay
khi bat ddu 1én men dén khi két thac qué trinh
1én men va khi diéu kién thich hop, LAB gia
tang nhanh mat s6. LAB dat mit sé cao nhit
trong khoang ngay thtr 2 khi bat ddu 1én men
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(6,3 log cfu/g). Trong 1én men ca cao &
Indonesia, LAB dat cao nhit ¢ 8 - 9 log cfu/g
trong 36 gio dau 1én men (Ardhana va Fleet,
2003). Nhung mat sd nay duoc chi gilr trong
thoi gian rat ngin sau d6 giam xubng con
khoang 4,0 log cfu/g vao ngay thir 3 va tang tro
lai vao ngay thtr 4 khi mét sO dat trong khoang
5,7 log cfu/g thi mét s6 nay dao dong nhe cho
dén nhimg ngay cudi qua trinh 1én men (4,7 log
cfu/g). Nhin chung, trong qua trinh 1én men,
mat s6 LAB khong co sy khac biét y nghia vé
mat théng ké mirc 5% gitra cac ngay 1én men.

Két qua thé hién & Hinh 1 cho thiy co su
lién tiép nhau chiém wu thé ciia cac vi sinh vat
trong sudt qua trinh 1én men. Khi diéu kién khoi
U trd nén thoang khi hon, tao diéu kién thich
hop cho su phét trién ciia vi khuan acid acetic
(AAB). Mit s6 AAB dat cao nhét vao ngay tht
3 (7,3 log cfu/g). Mat s6 AAB theo két qua
Vuong Thanh Tung (2005) ciing dat cao nhat
vao ngay thir 3 (7,0 log cfu/g). Sau d6, mat sb
giam con khoang 5,5 log cfu/g vao ngay thi 4.
Vi khuén acid acetic oxy hoa ruou thanh acid
acetic va c6 thé chuyén hoa tiép acid acetic
thanh CO, va HZO Phan tng nay tdéa nhiét Va
dua nhiét d6 khéi u 1én men lén cao. Mat 5O
AAB giam dan cho dén cudi qué trinh 1én men
(2,6 log cfu/g).

Toéng s6 vi khuan hiéu khi ban dau c6
khuynh huéng giam mat sO va gia ting sau
ngay thir 2, dat mat s6 cao nhat vao ngay thu 4,
dat 10,5 log cfu/g va mat s6 lai giam cho dén
cudi qua trinh 1én men. Piéu nay dugc giai
thich bai Schwan va Wheals (2004) la do lac
dau luong thit qua con kha nhiéu ngin can qua
trinh x4m nhdp cia oxy vao trong khéi @ nén
cac vi khuan hiéu khi kho phat trién. Sau do
nhd sy phat trién ctia ndm men da phéan huy 16p
com hat tao diéu kién thoang khi hon thuan loi
cho sy phat trién cta vi khuan hiéu khi. Vi vay,
vi khuan hiéu khi gia ting mat sb6 va dat mat s
cao roi giam dan theo duong cong sinh truéng
cua vi sinh vét.

Mat s6 vi sinh vt c6 ich giam dan vao hai
ngdy cudi giai doan 1én men va diéu kién gia
tang su thong thoang khi, lam tang gia tri pH va
nhiét do tang & giai doan sau cua qua trinh 1én
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men dugc két hop voi sy phét trién cua vi
khuan hiéu khi 1a Bacillus. Vi sinh vat nay dat
mat sd cao nhét vao ngay thir 6 1a 7,6 log cfu/g
va sau d6 mat s6 ciing giam vao ngay thir 7 con
7,4 log cfu/g.

Diéu kién thong thoang khi cling thuén loi
cho sy phat trién ciia ndm moc ‘Hai ngay dau
clia qua trinh 1én men mat s6 ndm mbc giam,
sau do gia tang vao ngdy thir 3 (5,0 log cfu/g)
va lai tiép tuc giam khi nhiét d6 khdi & qua cao
va moi truong co6 pH qua thip vao ngay thir 4
(3,4 log cfu/g) va gia tang trd lai vao cudi giai
doan 1én men (4,4 log cfu/g) khi diéu kién
thuén loi hon.

3.2 Phan lap va dinh danh vi sinh vt trong
Ién men ca cao

3.2.1 Két qua phan ldp va dinh danh ndm men

Céc dong ndm men dugc phan lap trén moi
truong Oxytetracycline Yeast Extract Agar
(OGYA). Sau khi phan lap tao cic gidng thuan,
tién hanh quan sat trén kinh hién vi cac dic
diém vé hinh thai té bao, hinh thirc sinh san két
hop véi quan sat hinh thai khuan lac cua cac
gidbng nam men nay dugc nudi ciy trén moi
truong thach trong dia petri dé chon dugc céac
gidng nim men khac nhau. Két qua di phan lap
duge 20 dong phan 1ap thuan. Qua quan sat cac
ddc diém vé hinh thai khuan lac va té bao da
phan loai va xép cac dong phan lap rong vao
cac nhom riéng, cac dong phén lép co6 dac diém
gidng nhau duoc xép vao mot nhom; dai dién
tiéu biéu céac dong phén 1ap ¢ tung nhom duoc
md ta cu thé vé dic diém cua khuan lac va té
bao, trén co sé d6 phan loai va dinh danh
caic dong dai dién nay theo Luong Dtc
Pham (2005). Két qua da chon dugc 4 dong
phén 1ap khac nhau va dugc dinh danh thudc
3 gidng 1a Hanseniaspora, Saccharomyces
va Brettanomyces.

Dic diém khuan lac cia CY-1: duong kinh
khoang 0,3 - 0,35 cm, chidu day 0,1 mm, bé
mat khuan lac phang, tron, bia nguyén, mau
trang sita. Té bao ndm men hinh ellip, co dau
nhon, sinh san bang cach nay choi & mot dau
dugc xac dinh thudc gibng Hanseniaspora
(Hinh 2).
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Hinh 2: Khufm lac CY-1 va té bao
trén kinh hiéen vi & X100

Khuan lac CY-2 c6 bé mit tron, 10i, bia bao tir trong nang dugc xac dinh thudc giéng
nguyén; mau tring sira, duong kinh khoang 0,3 Saccharomyces (Hinh 3). Dong CY-3 c¢6 cac
- 0,4 cm, day 0,1 mm; trén khuan lac ¢ nhiing dic diém twong tu nhung té bio nim men c6
vong déng tam. Té bao hinh ovan (hinh tring), dang hinh ciu va cling dugc xac dinh thudc
sinh san vo tinh bang cach nay chdi, co chua gidng Saccharomyces.

Hinh 3: Khufm lac CY-2 va té bao
trén kinh hiéen vi & X100

Khuén lac CY-4 ¢6 dl{(‘mg kinh lghoéng 0,2 - ovan thot r}h(_)n & dau va kéo dai ra, nay chéi o
0,3 cm, day 0,1 mm, bé mat khuén, lac tron, ca hai dau dugc xac dinh thudc giong
phang, bia nguyén, mau trang stra. T¢ bao hinh Brettanomyces (Hinh 4).

Hinh 4: Khufm lac CY-4 va té bao
trén kinh hiéen vi ¢ X100

3.2.2 Két qua phan ldp va dinh danh ndm méc chi tiét & Hinh 5. Khuan lac c6 duong kinh
khoang 2,5 cm sau 24 gid nudi cdy, bé mit
nhung muot, mép khuan lac mong, bia ré ciy;
mat trén khuan lac ¢6 mau den (mau cua bao tir)
mit dudi ctia khuan lac c6 mau trang (mau cta
khudn ty). Khuin ty c6 mau tring, khong co
vach ngan ngang, khuan ty phat trién thanh
khuén can va khudn ngang. Sinh san v6 tinh véi
) bao tir trong boc, cong bao tir phat trién tir

Dong phan lap CF-1 duoc xac dinh 1a giong khuan ty moc thing 1én khong va mang thi bao
Rhizopus va cac dic diém dic trung duge mo ta tl, bao tr c6 mau den.

Két qua da phan 1ap dugc 13 dong phén 1ap
rong, cac dong phan lap c6 dic diém gidng
nhau duogc xép thanh mot nhom. Dya vao cac
dac diém phan loai nidm mdc theo mo ta cua
Samson et al. (2004) da chon dugc 5 dong phan
lap c6 dic diém dic trung khac nhau va dinh
danh thudc 2 giéng 1a Rhizopus va Aspergillus.
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Hinh 5: Khuén lac CF-1 (1), s¢i nim (2, 3) bao tir (4) trén kinh hién vi X40, cong mang bao tir (5), tili bao
tit (6) va khuan can (7) trén kinh hién vi ¢ X100

Céc dong CF-2, CF-3, CF-4 va CF-5 c6 cac
dic diém dic trung thudc gidng Aspergillus véi
dic diém chinh cua khuan lac: duong kinh
khoang 2.5 - 3,5 cm ¢o bé mat nhung muot,
mép khuén lac mong, bia ré cay; mat trén khuan
lac ¢6 mau den (CF-2), vang nau (CF-3), vang

(CF4) va trang (CF-5). Khuan ty phan nhanh va
¢6 vach ngin ngang. Cong bao tir phat trién tir
khuén ty va mang bao tir dinh, bao t& c6 mau
tuong g nhu mo ta khuén lac. Hinh 6 thé hién
cac hinh anh dac trung ctia dong CF-2.

Hinh 6: Khuén lac CF-2 (8) va s¢i nam (9), cong mang bao tir (10), khuén cin (11), trén kinh hién vi & X10
va thé binh (12), bao tir (13) & X40
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3.2.3 Két qua phan ldp va dinh danh vi khudn
acid lactic

Céc dong vi khuén acid lactic dugc phan 1ap
trén moi truong MRS Agar c6 bd sung
natamycine 2% (khang ndm). Két qua phéan 1ap
duoc 12 dong thuan ¢ cac dic tinh dic trung
ctia vi khuan acid lactic (Gram duong, catalase

Phan B: Néng nghiép, Thiyy sin va Cong nghé Sinh hoc: 25 (2013): 271-280

am tinh, chuyén mau thudc thir Ufermen). Két
hop quan sat vé hinh thai t& bao va khuan lac dé
chon dugc cac dong vi khudn acid lactic
khac nhau, két qua da phan lap va dinh danh 6
dong phan lap khac nhau thudc cac gidng
Leuconostoc, Lactococcus, Lactobacillus va
Streptococcus (Bang 1).

Bang 1: Pic diém céc gidng vi khuén acid lactic phan lap

TT Tén miu

Pac di€ém té bao

M0 ta khuén lac

Phén loai

Té bao vi khuan hinh
cau; 2, 3 t€ bao lién két

Duong kinh tir 0,2 - 0,3 cm; chiéu
day 0,1 - 0,2 mm; giita khuan lac

Lép: Bacilli
B6: Lactobacillales

! CLAB-1 v6i nhau tao thanh chudi 161 1én; bé mit khuén lac tron, bia Ho: Leuconostocaceae
ngin nguyén; khuan lac ¢6 mau tring duc  Gidng: Leuconostoc
Té bao vi khuan hinh cau D‘u(‘mg kinh ttr.~0’l ) 9’2 om, ;(.:hiAéu L(;)‘p: Bacilli .
D ) day 0,1 mm; gitra khuan lac 16i 1én; B§: Lactobacillales
2 CLAB-2  lién két vdi nhau thanh ) A 1A o z .
soi rit dai bia nguyén; be‘matékhuan lac tron, HF‘);' Streptococcaceae
khuan lac c6 mau trang duc Giong: Streptococcus
Té bao vi khuan hinh Puong kinh tir 0,15 - 0,2 cm; chieu  Lép: Bacilli
cau; 2,3 tébao lien két  day 0,1 mm; giita khuén lac 16i 1én;  Bo: Lactobacillales
3 CLAB-3  v6inhau, hinh chit V, rang cua; bé mat khuén lac xu xi, Ho: Leuconostocaceae
bam vao nhau thanh timg  khuén lac ¢6 mau tréng duc Gidng: Leuconostoc
cum
Té bao vi khuan hinh Puong kinh tir 0,1 - 0,2 cm; chiéu  Lop: Bacilli
clu, thuong lién két hai day 0,1 - 0,2 mm; giira khuén lac Bo: Lactobacillales
4 CLAB-4  té bao v&i nhau, ton tai 16i 1én; bia nguyén; bé mat khuin Ho: Streptococcaceae
dang riéng r&, t& bao di lac tron, khuan lac c6 mau tring Gidng: Streptococcus
chuyén duc
Puong kinh tir 0,15 - 0,2 cm; chiéu  Lép: Bacilli;
5 CLAB-5 Té bao hinh que, ton tai day 0,15 mm; giira lghuén lac [é)i B6: Lactobacillales
dang riéng r€ 1€n; bia chia thuy; bé mat khuan lac  Ho: Lactobacillaceae
tron, khuan lac c6 mau tréng duc Giéng: Lactobacillus
Puong kinh tir 0,2 - 0,25 cm; chieu  Lép: Bacilli;
6 CLAB-6 Té bao hinh que ngén, day 0,1 mm; gitra Khuan lac 16i 1én;  Bo: Lactobacillales

ton tai dang riéng ré

bia rang cua; bé mat khuan lac xu
x1, khuan lac c6 mau trang duc

Ho: Lactobacillaceae
Giong: Lactobacillus

3.2.4 Két qua phan lgp va dinh danh vi khudn
acid acetic

Céc dong vi khuan acid acetic dugc phan lap
trén moi truong YPGD c6 bd sung CaCOj; va
cycloheximide (150 mg/L) dé khang nim.
Khuan lac vi khuan acid acetic s& tao vong sang
do vi khuén sinh ra acid acetic hoa tan CaCO;
1am mét mau tring duc ctia moi truong. Két qua
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phan 1ap duoc 14 dong vi khuan thuan cho két
qua phu hop vé6i dic tinh cia vi khudn acid
acetic (Gram am, catalase duong tinh). Quan sat
vé cic dic diém hinh thai t& bao va khuén lac
dya trén tai liu phan loai vi khuan cua
Madigan et al. (2009) da chon duogc 5 dong
phan 1ap khac nhau va dinh danh thudc gidng
Acetobacter (Bang 2).
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Bing 2: Pic diém té bao va khuén lac cac gidng vi khuén acid acetic phan lap

Phan B: Néng nghiép, Thiyy sin va Cong nghé Sinh hoc: 25 (2013): 271-280

TT Tén miu Dic diém té bao

Mo ta khuén lac

Phan loai

Té bao vi khuan hinh cau;

Duong kinh tir 0,2 - 0,25 cm; chiéu day
0,1 - 0,2 mm; giira khuan lac 1om

1 CAAB-1 2, 3 té bao lién két voi nhau Z P 2 X
\ x. ¢ xuong; bé mat khuan lac tron, bia e 2
tao thanh chuoi ngan 2 % A Gi6i: Vi khuan
nguyén; khuan lac c6 mau vang i Neanh:
f Duong kinh tir 0,15 - 0,2 cm; chidu day oo
T¢ bao vi khyan hinh céu, 0.1 mm: sitta khudn lac 16m xudne: bia Proteobacteria
2 CAAB-2 thudong23 té bao lienkét . ™Mb ElUa khuan i & O 1 6p: Alpha
o rang cua; bé mat khuan lac tron, khuan .
vGi nhau AR Proteobacteria
lac c6 mau vang Bb:
Té bio vi khun hinh que; D ong KR D13 - 0.2 e chiew ddy gy gospiriales
3  CAAB-3 2,3tébao lién két véinhau 8l 2 ac Jo1 ‘en; bia rang Ho:
. L. cua; bé mat khuan lac uét va xu xi,
tao thanh que dai 2 foa % Acetobacteraceae
khuan lac ¢ mau trang duc Gibne
T¢ bao vi khuan hinh que, Puong kinh tir 0,1 - 0,2 cm; chiéu day &
) a i A1 e AN . 2 Xe qa o Acetobacter
4 CAAB-4 thuong lién két hai té bao 0,1 - 0,2 mm; gitra khuan lac 16i 1én; bia

v6i nhau thanh que dai
cong, ton tai dang riéng ré

nguyén; bé mat khuén lac tron, khuin
lac c6 mau trang dyc

4 KET LUAN VA PE XUAT
4.1 Kétluan

Trong lén men ca cao, c6 su hién dién cua
nhiéu nhém vi sinh vat khéc nhau va chiém uu
thé & ting giai doan cta qua trinh 1én men véi
mat s6 cao nhét 1an lugt 13: ndm men (6,4 log
cfu/g), vi khuan acid lactic (6,3 log cfu/g), vi
khuan acid acetic (7,3 log cfu/g), vi khuan
Bacillus (7,40 log cfu/g) va ndm mdc (4,41 log
cfu/g). Tong s6 vi khuan hiéu khi co gi tri cao
nhat vao ngay thir 4, dat 10,45 log cfu/g.

Phan 1adp duoc 20 dong ndm men, dinh
danh so bo thudc 3 gidng Hanseniaspora,
Saccharomyces va Brettanomyces. Mudi ba
dong nim méc chi thude 2 gidng 1 Rhizopus va
Aspergillus. Pa dang hon, 12 dong vi khudn
acid lactic thudc 4 gidng (Leuconostoc,
Streptococcus, Lactococcus va Lactobacillus).
Acetobacter 1a gidng vi khuan duoc xac dinh
cho ca 14 dong vi khuan acid acetic phan lap.

4.2 D& xuat

— Dinh danh & cip d6 loai cac giéng vi sinh
vat da phan 1ap dugc.

— Phan lap va tuyén chon cac dong vi sinh
vat co ich trong 1én men ca cao tu nhiéu dia
phuong khac nhau dé da dang hoa ngudn vi
sinh vat.
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— Nghién ctru su tic dong cua cac vi sinh
vat dén qua trinh 1én men va chat luong hat ca
cao 1én men.

LOI CAM TA

Nhém tac gia xin chan thanh cam on sy hd
trg kinh phi ctia Truong Pai hoc Can Tho thong
qua dé tai cAp co s& T2012-44. Chan thanh cam
on sy hop tac cua nong ho Nguyén Thi Hong
Lam (Chau Thanh, Bén Tre) va sinh vién Ding
Thi Hong Nhung (16p Céng nghé Sinh hoc
Khoéa 32, Vién NC&PT Cong nghé Sinh hoc,
Truong Pai hoc Can Tho).
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