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Tom tit:

Lén men hat ca cao 12 mét trong nhirng cong doan quan trong, quyét dinh chét lwgng ca cao thwong pham. Mdi loai
vi sinh vat déu c6 vai tro nhat dinh giip nang cao chat lwgng hat ca cao 1én men, dic bi€t 1a cac ching vi khuan axit
lactic va vi khuan axit acetic.

Trong nghién ciru nay, nhém nghién ciru di phan lap dwoc 8 miu vi khuén c6 kha ning sinh axit lactic va 3 miu vi
khuin c¢é kha ning sinh axit acetic; tuyén chon dwoc 2 chiing vi khuin c6 kha niing sinh axit lactic cao 1a Bacillus
coagulans, Lactobacillus plantarum va 1 chiing vi khuin c6 kha niing sinh axit acetic cao 13 Acetobacter lovaniensis.
Thoi gian nhin sinh khdi tdi wu cho cac chiing vi khuén 12 48 gio' va méi trwdmg ban rin téi wu dé nhén sinh khoi
vi khuén Bacillus coagulans 13 mdi trueong 85% cam bap + 15% cam gao (mét s6 vi khuan dat 1,61x10"2 Cfu/g); vi
khuan Lactobacillus plantarum 13 méi trueomg 90% cam bap + 10% cam gao (mit so dat 2,15x10" Cfu/g) va vi khuin

Acetobacter lovaniensis 12 mdi truong 90% cam bap + 10% cam gao (mit sé dat 2,19x10" Cfu/g).

T khoa: 1én men ca cao, vi khuan axit acetic, vi khuan axit lactic.

Chi s6 phén loai: 2.8

Lén men la giai doan can thiét dé tao huong vi cho ca
cao. Lén men la mgt qué trinh do vi sinh vat gay ra nhiing
bién di vat 1y, héa hoc va sinh hoa bén trong hat ca cao dé
tao ra cac tién chat hoa hoc tao mau va mui vi dic trung cua
socola [1]. Trén thé gidi va ¢ Viét Nam, ca cao thudng duoc
1én men don gian bang cach st dung ngudn nim men va vi
khuan ty nhién tir moi trudng xam nhép vao 16p com nhay
hay con goi 1a Ién men ty nhién. V&i phuong phap 1én men
nay, gia tri kinh té thu duoc khong cao, didc biét 1a trong
truong hop diéu kién phét trién ctia hé vi sinh vat khong
thé kiém soat mot cach on dinh. Vi vay, co thé noi viée xac
dinh thanh phan va vai tro ctia vi sinh vét tham gia qua trinh
1én men hat ca cao 1 rat can thiét, dic biét la cac ching vi
khuan axit lactic va vi khudn axit acetic c6 anh huong quyét
dinh té1 huong vi va mau sdc cua bot ca cao thanh phém.
Nghién ctru nay dugc thuc hién véi muc ti€u phan 1ap va
tuyén chon mot sb ching vi khuén axit lactic, vi khuén axit
acetic tham gia vao qua trinh 1én men hat ca cao tu nhién dé
san xuat ché pham vi khuan bd sung vao qua trinh 1én men,
gitip 6n dinh va nang cao chit lugng san pham ca cao sau
1én men.

"Tac gia lién hé: Email: thuyhue@hcmuaf-edu.vn
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Vat liéu va phuong phap nghién ciu

Vit ligu: mau ca cao thu thap tai huyén Chau Thanh,
tinh Bén Tre.

MGéi trwong phén lap va nhén sinh khoi vi khudn: moi
truong MRS, moéi truong YPGD, mdi truong TSA, moi
truong TSB, moi truong ban ran: cam bap, cam gao...

Phwong phap

Phdn ldp cdc ching vi khudn axit lactic va axit acetic
trong qud trinh 1én men hat ca cao tw nhién: tién hanh lay
mau hat ca cao dé phan lap cac ching vi khuan trong subt
qué trinh 1én men. Ly mdu tai 5 diém chéo goc cua thing
1én men, mdi diém léy 400 g hat ca cao ¢ do sau 15 cm,
khéi lwong méu hat ca cao can ldy dé phan tich cac chi tiéu
la 2 kg.

Vi khuén axit acetic duoc phan lap va dém mat sb trén
mdi truong YPGD 053 bd sung CaCo, bd sung khang sinh
cycloheximide v&i nong do 100 ppm.

Vi khuan axit lactic dugc phan lap va dém mat s trén
moéi truong thach MRS chtra khang sinh cycloheximide
ndng d6 100 ppm.
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Abstract:

The fermentation of cocoa beans is one of the important
factors that determine the quality of the commercial
cocoa products. Each species of microorganisms has an
important role to help improve the quality of fermented
cocoa beans, especially lactic acid bacteria and acetic
acid bacteria.

Therefore, 8 strains of lactic acid bacteria and 3 strains
of acetic acid bacteria were isolated. Bacillus coagulans,
Lactobacillus plantarum and Acetobacter lovaniensis
strains exhibited to be better acid producers than the
others. The optimal parameters of the semi-solid medium
for the biomass production of Bacillus coagulans
were 85% corn bran + 15% rice bran for 48 hours of
fermentation (population of bacteria was 1.61x10"
Cfu/g); those of Lactobacillus plantarum were 90% corn
bran + 10% rice bran for 48 hours of fermentation
(population of bacteria was 2.15x10'°Cfu/g); those of
Acetobacter lovaniensis were 90% corn bran + 10%
rice bran for 48 hours of fermentation (population of
bacteria was 2.19x10" Cfu/g).

Keywords: acetic acid bacteria, cocoa fermentation,
lactic acid bacteria.

Classification number: 2.8

Quan st hinh thai khuan lac va té bao, tién hanh nhudém
gram va mot sé phan tmg sinh hoa dic trung cho ting loai vi
sinh vat. Binh danh céc ching vi khudn phan lap dugc bang
phuong phap giai trinh ty gen 16S rRNA (phan tich giai
trinh tw boi Cong ty Nam Khoa, TP H6 Chi Minh).

Khdo sat kha nang sinh axit lactic va axit acetic cua
cdc ching vi khudn: dinh tinh axit bang phuong phap dung
thudc thir va dinh lugng axit bang phwong phap chuan do
Therne.
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Khdo sat suw sinh trucng ciia cdc ching vi khudn: khao
sat sy sinh trudng cua vi khuan trén cac moi trucmg nudi cay
ban ran khac nhau, thi nghiém dugc bd tri gom 4 nghiém
thirc voi 3 1an Idp lai (NT1: 100% cam bap; NT2: 95% cam
bip + 5% cam gao; NT3: 90% cam bip + 10% cam gao;
NT4: 85% cam bép + 15% cam gao). Khdi lwong ciia mdi
nghiém thtrc 14 20 kg, mat s6 vi khuan bd sung vao cic
nghiém thirc dat 10° Cfu/g co chat.

Phirong phap xir Iy 56 liéu: két qua nhan duoc 1a gid tri
trung binh cua 3 lan lap lai va v& bicu do bang phan mém
Microsoft Excel.

£ 2 Py 2 a
Ket qua va thao luan

MaAu hat ca cao 1én men duoc léy tai huyén Chau
Thanh, tinh Bén Tre. Tién hanh léy mau ca cao duoc u 1én
men tu nhién 6 1an vao céc thoi diém 0, 24, 48, 72, 96, 120
gio.

Két qud phan ldp va lam thuén vi khudn tiv mdu hat
ca cao lén men

Mau ca cao sau khi thu nhan dugc chuyén vé phong thi
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Hinh 1. Pic diém khuan lac vi khuan va hinh thai t& bao quan
sat dudi kinh hién vi.

*Tén clia vi khun sau khi dinh danh bang phuong phap gidi trinh t gen
16S rRNA va tra ctu trén BLAST SEARCH.



nghiém, tién hanh pha loéng & nong d6 thich horp, ciy trang
trén moi trudng thach (co bd sung CaCO 2) dé phan lap vi
khuén c6 kha ning sinh axit lactic va axit acetic.

Nghién ctru d phan 1ap dugce 8 mau vi khuan 1an luot
co ky hiéu la A, B, C, D, E, F, G, H c6 dac diém: gram
duong, khong sinh enzyme catalase, tao vong trong dbi voi
moi truong MRS ¢6 bd sung CaCO, va lam 601 mau thube
thir uphermen, vi vy budce dau xac dlnh 8 mau nay thudc
nhom vi khuan lactic.

ba phan lap duoc 3 mau vi khuan c6 ky hi¢u I, II, III
véi gram am, sinh enzyme catalase, tao vong trong d6i véi
moi truong YPGD ¢ bd sung CaCO, va tao mau do thAm
khi tién hanh phan g dinh tinh axit acet1c nén x4c dinh 3
mau nay thudc vi khuén acetic.

Hinh thai cua cac chiing vi khuén duoc thé hién & hinh 1.

Khi so sanh trinh ty 16S rDNA cta cac dong vi khuan
v6i dit liéu ngan hang gen bang chuong trinh BLAST két
qua cho thdy, trinh tir gen ctia dong vi khuan ky hiéu A twong
ddng véi trinh tu gen cua loai Lactobacillus plantarum, voi
mirc d6 tuong ddng 1a 100% (hinh 2).

KB02485 Lactobacillus plantarum strain LP 165 ribosomal RNA gen.. 5=966 E=0
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Hinh 2. Két qua so sanh d¢  tuong dong doan DNA ctia dong vi
khudn A véi dii liéu trén ngan hang gen NCBI.

Két qua tra ctru bang BLAST trinh ty gen dong vi khuén
ky hiéu B tuong dong véi trinh tu gen cia loai vi khudn
Bacillus coagulans v6i mic twong dong 99% (hinh 3)
va dong vi khuan ky hiéu I twong dong loai Acetobacter
lovaniensis voi do twong dong 100% (hinh 4).

CPO09T09 Bacillus coagulans DSM 1 = ATCC 7050, complete genome 5=965 E=0
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Hinh 3. Két qua so sanh do tuong dong doan DNA ctia dong vi
khuin B véi dif ligu trén ngan hang gen NCBI.
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‘HQ108108 Acetobacter lovaniensis strain HBB5 16S ribosomal RNA g.. S=828 E=0 ‘
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Acatobadtr lovaniensis strain HBES 16 ibosomzl RNA qens. nattal sequence 628 526 100% 0.0 100% HO108108.1

Acetovadte | ovaniensis gens for 188 riocsomal RINA, pértal sequence B8 B2 100% 0.0 100% AB30BUG0 1

Hinh 4. Két qua so sanh d¢ tuong dong doan DNA ctia dong vi
khuan I véi dif liéu trén ngan hang gen NCBI.

Pa sb cac khuén lac c6 dang tron, tron bong va c6 mau
tréng duc hoic tring sfra khuén lac téa ra mui chua cia axit.
Té bao dang que, xep don, gram duong d6i véi vi khuan
lactic va gram am dbi véi vi khuan acetic. Trong qua trinh
phat trién ctia vi khuin di tao ra cac chét bién dudng cing
v6i cac san pham cua trao d6i chat, cu thé 13 axit lactic va
acetic. Axit nay tac dung voi CaCo, dugc bd sung vao moi
truong trong qua trinh nudi céy, 1u0'ng CaCO, xung quanh
khuén lac bi chuyén héa thanh mudi canxi, CO va H,0 nho
thé ma duy tri duwoc pH ¢ muc 5,5-6, tra lai moi truong xung
quanh khuén lac trong nhu ban dau. Bé day ving trong niy
biéu thi lugng axit sinh ra nhiéu hay it [2].

Khdo sdt khd nang sinh axit lactic cia cac mdu vi
khuan phdn ldp tir hat ca cao lén men ty nhién

Két qua dinh tinh axit lactic (hinh 5) cho thdy, cac ng
nghiém chira dich nuéi cdy vi khuén chung phén lap dugc
ky hiéu 1a A va B sau phan tng voi thudc thir uphenmen
lam d6i mau thude thir tir mau tim (giéng dbi chimg 4m)
thanh mau vang, ching té c6 axit lactic sinh ra. Tuy nhién,
do dung dich nudi cdy ngoai axit lactic dugc tao ra thi con
chtra thanh phan méi truong nudi cdy nén mau vang cia
dung dich ¢ dng nghiém b, ¢ khong sang bang éng d (d6i
ching duong).

Hinh 5. Két qua phén ting dinh tinh axit lactic.
a) d&i ching am (), b) vi khuan ky hiéu A, c) vi khuan ky hiéu B,
d) doi ching duong (+).
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Ham lugng axit lactic sinh ra trong moi truong nudi cay
& cac ching vi khuan 1a khac nhau (hinh 6). Vi khuan c6 ky
hiéu B sinh axit lactic cao nhét sau 3 ngay nudi cay (27,36
g/l) va vi khuén ky hiéu A sau 4 ngay nudi cdy, luong axit
lactic sinh ra kha cao (20,34 g/1). Luong axit sinh ting dan
tir ngay nudi cay thir nhat va dat mic cao nhat vao ngay 3,
ngay 4, sau d6 giam dan.

Lwong acid lactic co trong 1 lit méi trirdong 16ng (g/1)

Ham luong acid (g/l)

Ngay
Hinh 6. Két qua dinh lugng axit lactic sinh ra trong 5 ngay nudi
cay.

Hai chung vi khuan ky hiéu A, B c6 lugng axit lactic
sinh ra cao nhat duoc chon dé thuc hién dinh danh b?mg
phuong phép sinh hoc phan tir.

Khdo sat khd nang sinh axit acetic ciia cdc mau vi
khuan phan lap tiv hat ca cao lén men tw nhién

Sau khi tién hanh thir phan tng dinh tinh axit acetic cac
mau vi khuan phan lap dugc, xac dinh ¢6 3 mau vi khuén ky
hiéu 1an luot 1a I, 11, I1T khi phan tmg véi NaOH va FeCl, cho
mau do tham, chung té c6 axit acetic sinh ra trong qua trinh
nuéi cdy. Két qua dinh tinh axit acetic cia dong vi khuén ky
hiéu I thé hién qua hinh 7.

Hinh 7. Két qué phan ting dinh tinh axit acetic.
a) doi ching am (=), b) vi khudn ky hiéu I, ¢) d6i ching duong (+).

Két qua dinh luong axit acetic (hinh 8) cho thay, lwong
axit sinh ra ting dan qua cac ngay nudi cdy. Mau I ¢6 luong
axit acetic sinh ra cao nhat dat 29,4 g/l sau 13 ngay nudi
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céy, tlep dén 1a mau III dat 16,32 g/l sau 15 ngay nudi cay
va mau II dat thap nhit voi 10,1 g/l sau 15 ngay nuoi cay.

Chon mau I ¢6 luong axit acetic sinh ra cao nhét tién
hanh dinh danh bang sinh hoc phan tur.

Lwong acid acetic co trong 1 lit méi trwong 16ng (g/l)

30,00
25,00
20,00

15,00

Ham lugng acid (g/l)

0,00

Ngay

Hinh 8. Két qua dinh lugng axit acetic sinh ra trong 15 ngay
nudi cay.

Két qua dinh danh béing sinh hoc phan tir ciia cdc miu
vi khudn phdn ldp tir hat ca cao lén men tw nhién

Quan sat dic diém hinh thai t& bao, khuan lac va céac
dic diém sinh hoa cua cac vi khuan nhu phan ing catalase,
kha ndng sinh axit lactic va khd nang sinh axit acetic,
chon cac ching c6 kha ning sinh axit cao tién hanh giri
mau dinh danh bang k¥ thuat sinh hoc phén tir (giai trinh
tu gen) cac chung vi khuéan trén tai Cong ty Nam Khoa,
két qua: cac chung phan lap 1a vi khuan ky hiéu A thudc
chung Lactobacillus plantarum, vi khuan ky hiéu B thudc
chung Bacillus coagulans, vi khuan ky hiéu I thuoc chung
Acetobacter lovaniensis.

Pay la cac ching vi khuan thuong gip trong qua trinh
1én men hat ca cao tu nhién. Két qua nghién ctru & Ghana,
cting da phan lap duoc chung Lactobacillus plantarum hién
dién trong qua trinh 1én men hat ca cao [3]. Nghién ctu &
Malaysia cua [4] ciing da phan 1ap dugc chung Acetobacter
lovaniensis hién dién trong qua trinh 1én men hat ca cao.
Ngoai vi khuan Lactobacillus sp. va Acetobacter sp. thi
Bacillus sp. cling tham gia vao qua trinh 1én men va gop
phan tao nén huong vi ciia sécola. Két qua nghién ciru [5]
va [6] da phan lap duoc chung vi khuén Bacillus coagulans
va mot sb ching Bacillus nhu B. subtilis, B. cereus, B.
megaterium.

Dua vao két qua khao sat kha ning sinh axit va dinh danh
bang sinh hoc phan tr xac dinh ching vi khuan Bacillus
coagulans va chung vi khuan Lactobacillus plantarum 1a
2 chung vi khuan sinh axit lactic cao (Ian luot 13 27,36 va
20,34 g/l), chung Acetobacter lovaniensis la ching c6 kha
nang sinh axit acetic cao (29,40 g/1). Vi vay chon 2 ching vi
khuén lactic 13 Bacillus coagulans, Lactobacillus plantarum



va | chung vi khuén acetic 1a Acetobacter lovaniensis tién
hanh nhan sinh khoi trén moi trudng ban ran.

Két qud khdo sdt mgt s6 vi khudn Bacillus coagulans trén
méi truong bdn rin

Kha ning sinh truéng, phat trién cua vi khuan Bacillus
coagulans 1 khac nhau trén cac mdi truong nudi cdy khac
nhau. Két qua ghi nhan & bang 1 cho thay, vi khuan nu6i cay
trén moi trudng 85% cam bip + 15% cam gao dat mat sb
cao nhét (1,61x10" Cfu/g) & thoi diém 48 gio.

Bang 1. Mt s& vi khuan Bacillus coagulans trén cac moi truong
ban ran trong 72 gid nudi cay.

Thii gian Mét s6 vi khuén trén méi truwong ban rin (Cfu/g)

i cAY 1099 cim  95% cim bip 90% cdm bip 85% cdm bip
(gi) bip +5% cam gao +10% cam gao +15% cam gao
2% 1,14x10" 7,13x10'0 5,70x10"0 6,90x10"0

48 1,48x10" 4,13x10" 2,60x10" 1,61x10"

7 4,10x10" 3,17x10" 2,57x10" 2,80x10"

Két qua khio sit mdt sé vi khudn Lactobacillus
plantarum trén méi truwomg bdn rin

Sau 72 gid nudi cdy trén cac méi truong ban ran khac
nhau, két qua cho thdy vi khuin Lactobacillus plantarum
sinh truong, phat trién manh nhit ¢ thoi diém 48 gi0 nudi
ciy trén moi truong 90% cam bip + 10% cam gao, mat
s6 dat 2,15x10'° Cfu/g (bang 2). Két qua nay twong tu nhu
nghién ctu cia [7] khi thyc hién nhan sinh khéi vi khuan
Lactobacillus plantarum trén moi truong gao lic va cam
gao, sau 48 gio nudi cdy, vi khuan dat mat s6 2,5x10'° Cfu/g.

Bang 2. Mat s&'vi khuan Lactobacillus plantarum trén méi truong
ban ran trong 72 gio nudi cay.

Mit sb vi khuén trén mdi truomg ban ran (Cfu/g)

Thoi

gian nudi - p 7

chy (gid) 0 g 95% cam bap 90% cam bap 85% cdam bap
WGDELILY +5% cam gao +10% cam ggo  +15% cdam ggo

24 1,07x10° 147x10° 2,14x10" 3,67x10°

48 1,53x10" 5,57x10° 2,15x10"° 1,49x10"

7 1,48x10" 3,20x10° 4,67x10° 1,35x10"

Ket qua khdo sdat mdt so vi khudn Acetobacter
lovaniensis trén méi truwong bdan ran

Qua két qua & bang 3 cho thdy, mat sb vi khuan
Acetobacter lovaniensis & nghiém thic 90% cam bap +
10% cam gao sau 48 gid nudi ciy dat mat sd cao nhat la
2,19x10" Cfu/g.
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Bang 3. Mat s6 vi khuin Acetobacter lovaniensis trén mdi truong
ban ran trong 72 gid nudi cay.

Théi Mt s6 vi khuén trén méi truong ban rin (Cfu/g)
fg'i'r‘) 100%cim  95%cimbip 0% cimbdp  85% cim bip
bap +5% cam gao +10% cam ggo +15% cam gao
24 1,19x10'0 5,57x10° 1,62x10'0 4,03x101°
48 1,92x10" 1,39x10" 2,19x10" 7,17x10"
72 8,13x10° 1,02x10° 4,23x10° 3,47x10°
Két luan

Nghién ctru d3 phan 1ap va tuyén chon dugc 2 ching vi
khuén Bacillus coagulans, Lactobacillus plantarum c6 kha
nang sinh axit lactic cao va 1 chung Acetobacter lovaniensis
c¢6 kha nang sinh axit acetic cao. Mdi ching vi khuan sinh
trudng va phat trién trén cac diéu kién méi trudng nhan sinh
khéi khac nhau. Vi khuan Bacillus coagulans phat trién tot
trén moi truong 85% cam bip + 15% cam gao, vi khuan
Lactobacillus plantarum phat trién tot trén méi truong 90%
cam bép + 10% cam gao, trong khi vi khun Acetobacter
lovaniensis thi phat trién tot trén méi truong 90% cam bap
+ 10% cam gao. Thoi gian nhan sinh khdi t6i wu cho cac
chung vi khuan 13 48 gio.

Xac dinh thanh phan va vai tro ctia vi sinh vat tham gia
vao qua trinh 1én men hat ca cao 1a rat can thiét, trén co s&
do thiét 1ap quy trinh 1én men c¢6 bd sung cac chung vi sinh
vat thich hop gilip tao ra san phim ca cao 1én men c6 chat
luong cao va 6n dinh.
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