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Ung dung chung Komagataeibacter saccharivorans A2
trong qua trinh 1én men dam tdo meo bang
phuong phap 1én men chim
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Tém tit: DAm tdo meo 12 san phém cua Viét Nam, dugc tao ra trong qua trinh 1én men tir rugu tao
méo trong diéu kién hiéu khi nho vi khuan acetic. Trong bai bao nay chung t6i da sir dung phuwong
phap 1én men chim dé tao ra san pham dém téo tir nguyén liéu tdo meo hay con goi l1a qua Son Tra.
Trén co s dich ruou thu nhan duge tir quy trinh san Xuét rugu tao meéo cua Vién Cong nghiép
Thyc pham, chiing t6i di tién hanh nghién ctru khao sat cac thong sb cong nghé anh huong dén
qué trinh 1én men va da xay dung dugc quy trinh cong nghé san xuat dam tdo méo voi cac thong
$6: Chung Komagataeibacter saccharivorans A2: 9%, cOn ban dau: 6%, acid acetic ban dau: 0,6%,
dudng saccharose: 9 g/l, cao ndm men: 0,5 g/l, glycerol: 0,5 g/, chit khoang: MgSO,.7H,0: 0,25
g/l, KH,PO,: 0,25 g/l, (NH,),HPO,4: 0,5 g/l. San pham dim tdo méo thu dugc c6 ndng do acid

acetic 4,53 %.

Tir khoa: Dam tdo meo, qua tdo meo, 1€én men, dich rugu, 1én men chim.

1. Mé dau

T4o méo c6 ngudn gbe & ving 6n d6i 4m
phia Béc, khi xudng dén Viét Nam chi thay
phan bé rai rac & vang nui giap bién gidi véi
Trung Qudc, c6 tén khoa hoc 14 Docynia indica
(thude chi Docynia). Tao meo c¢6 cong dung la
didu tri cic chimg réi loan tiéu hoa, khing
khuén, cuong tim, lam gidn dong mach vanh,
chéng rdi loan nhip tim, ha ap, bao vé té bao
gan, ting cuong cong ning mién dich, trin tinh
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an than chong co thét, trc che qué trinh ngung
tap tiéu cau, didu chinh rdi loan lipit mau, xo
vira dong mach, huyet ap cao [1, 2].

Theo mot sé nghién ciru trong nude va thé
gidi, qua tdo meo co chira nhirng thanh phin
polyphenol, vitamin C, B va kali cao hon so véi
cac dang tao khac nén khi ddm lam tir qua tao
meéo duoc khuyén cdo ¢o tac dung tdt cho hé
tuan hoan mau, phong chdng bénh ting huyét
ap, chéng viém hong, giam béo, giam ham
luong cholesterol, hd tro qué trinh tiéu hoa, hd
trg an than, tao gidc ngu tot ngan chin qué trinh
130 hoa, giam qua trinh hinh thanh phat trién té
bao ung thu [3]. Do ¢6 nhiéu tac dung nén hién
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nay san pham lam tir dim tao meo dugc nhiéu
nguoi yéu thich. Tur yéu cau thi truong, rat
nhiéu san pham damtao meo dugc san Xuét tu
phat tai cac co s¢ san xuat nho. Tuy nhién do
dugc san xuit theo phuong phap thu cong,
khong c6 quy trinh chuin nén khé quan li vé vé
sinh an toan thuc pham.

Trong bai bao ndy, mot s6 két qua nghién
ctru vé x4c dinh thanh phan, ti 16 cac chat anh
hudéng dén qué trinh 1én men dim tio meo cua
ching K. saccharivorans A2 da duogc thuc hién.
Tt d6, hoan thién duoc quy trinh cdng nghé san
xuat dim tdo meéo, co chat lugng tdt, dam bao
vé sinh an toan thyc pham va c6 gia thanh phu
hop, tién t6i quy mo cong nghiép.

2. Vit liéu va phwong phap nghién ctru
2.1. Vit liéu

Dich rugu thu nhin tor quy trinh san xudt
ruou tdo meo voi cac thong s6 cua dich ruou la:
do codn 9,8%, luong duong con lai 0,56%, néng
d6 acid 0,3%.

Chung Komagataeibacter saccharivorans
A2 thudc BO Suu tap vi sinh vat cong nghiép tai
Bo mon Cong nghé Lén men, Vién Cong
nghiép Thuc phdm.Day 1a vi khuén Gram (-),
hinh que ngin, kich thudc (0,49 - 0,69) x (1,08
- 1,32) um, phan ung catalase duong tinh (+),
c6 kha nang oxy hoa acid acetic nhung khong
c6 kha ning tao mang cellulose, c6 thé phat
trién trén moi truong khong co acid acetic.
Trong qua trinh nhan giéng, khi lugng té bao
dat 4-6x10°cfu/ml thi s& dugc bd sung vao moi
truong 1én men.

2.2. Phwong phap nghién citu

2.2.1. Cac phuong phép hoa li, hoa sinh[4]

Phuong phap phan tich acid tong sb: Dua
trén phan ung trung hoa cac acid c¢6 trong miu
bang dung dich kiém NaOH 0,1N véi chét chi
thi 1a phenolphthalein.

Phuong phép xac dinh dudng bang phuong
phép Ferixianua Kali: Phan ung dugc thuc hién

khi dun nong vé6i chi thi xanh metylen. Diém
két thac phan tng xanh metylen chuyén tir mau
xanh sang tim hong roi vang rom.

Phuong phap phan tich ham lugng vitamin
C: Str dung dung dich Iot dé oxi hoa L-ascorbic,
diém két thuc cua phan tmg nhan biét nho chi
thi dung dich tinh bot.

Phuong phap phan tich ham lugng etylic:
St dung thiét bi do do cdn Salleron Dujardin
Paris.Cdn tinh khiét c6 nhiét do soi dudi ap suat
khi quyén 1a 76,5°C, nhung khi ton tai cing
nudc thi nhi€t do sbi s€ tang 1én va co gia tri
nao d6 ung véi ti 1é con/ nudc nhét dinh. Hon
hop con, nude bde 1én 1am cho nhiét do ting 1én
dinh diém nao d6 umg voi nong dd con trong
dich 1én men. Lac nay nhiét ké chi nhiét do
khong d6i 2- 3 phit, doc két qua roi tra bang dé
xac dinh duoc % con trong dich thi nghiém.

2.2.2. Céc phuong phap vi sinh

Phuong phap xac dinh tong so vi sinh vat:
bay la phuong phap dém tong s6 vi sinh vat
truc tlep trén budng dém qua kinh hién vi. Dém
4 6 bdn goc va 1 6 trung tim. Luong vi sinh vt
tinh theo cong thic sau:

T =axn 0,25x10°

Trong do:

T: Tong sb vi sinh vat (cfu/ml).

a: La tong sb té bao trong 5 6 vudng 16n cua
budng dém.

n: DY pha loang.

Phuong phap thanh tring: Chon ché d¢
thanh tring tir 100°C véi thoi gian 30 phat,
huong vi ciing nhu mau sac khong bi thay doi.

2.2.3. Phuong phap cong nghé

Qua trinh 1én men thyc hién trong binh tam
giac 1 lit v6i thé tich dich 1én men 13 200 ml.

Mai truong co ban ban dau: con ban dau:
5%, acid acetic ban dau: 0,5%, duong
saccharose: 10 g/l, cao ndm men: 0,6 g/l,
glycerol: 0,6 g/l, chat khoang: MgSO,.7H,O:
0,3 g1, KH,POs: 0,3 g/, (NH4),HPO,: 0,6
g/LLM6i truong duoc thanh tring ¢ nhiét do
110°Ctrong 15 phiat va lam ngudi nhanh t&i
nhiét do 1én men.

Diéu kién 1én men: nhiét do 30°C toc do
lic 200 vong/phut trén thiét bi nudi lc 6n nhiét,
model Wis - 10R cua Han Qudc [5].
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3. Két qua nghién ctru
3.1. Khdo sat anh huéng ca ty 1é tiép giong

Ty 1¢ tiép gidng anh huong truce tlep dén
qua trinh 1én men acetic. Néu ty 18 gidng qua
thip thi s& c6 it vi khuin acetic din dén thoi
gian 1én men kéo dai, hi€u qua la khéng cao va
dé nhidm do cac vi khuan tap khac phét trién
manh hon. Ngugc lai, néu ¢o qua nhiéu vi
khuén thi oxi va c4c chét dinh dudng trong moi
truong khong du din dén hiéu qua 1én men
kém. Trong thi nghiém nay, tién hanh bd sung
giéng vao dich 1én men véi ty 1& tir 7-11%.Ham
luong acid tao ra dugc phén tich theo thoi gian 1én
men.Két qua thi nghiém duoc thé hién Hinh 1.

Khi tiép gidng & 9%, sau 120 gid (tic 5
ngdy) dat dugc hidu suat 1én men tot nhat véi
ndng do acid dat 4,32% sau d6 giam dan & cac
ngdy tiép theo. Pidu nay c6 thé dugc giai thich
nhu sau: qua trinh 1én men acetic két thic &
ngay tha 5, sau d6 do qua trinh oxy hoa hoan
toan bat dau xay ra khi con trong dich hét, acid
acetic bi oxy hoéa tao nuéc va CO, nén néng do
da giam xudng. Nhu vay, ty 1¢ tiép gidng ban
dau s& 1a 9% s& dugc s dung trong cac thi
nghiém tiép theo.
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Hinh 1. Anh hudng cia ty 1¢ tiép gidng dénkha ning
sinh acid cua chung K. saccharivorans 42 (%).

3.2. Khdo sat anh huong ciia nong dg con ban déau

Trong diéu kién 1én men didm chim thi
ngudn co chat chu yeu cho qua trinh 1&€n men la
con. Néu ndng do cdn qua cao, vi khudn acetic
van c6 kha ning thich ung dan dé phat trién

nhung nhu v@y s€ keo dai thoi gian 1én men.
Tuy nhién, néu trong moi trudng khong con codn
thi chung glong vi khuan acetic s& chét dan. Vi
vay luong con bao nhiéu thi gio da dé 1én men
ma khong gy @e ché nguoc lai cho ching vi
khuén 14 diéu can nghién ctu.

Qué trinh 1én men didm boi ching K.
saccharivorans A2 duoc thr nghiém véi ndng
d6 con ban dau tir 5-9% (tir dich ruou 9,8% s&
pha lodng vé cac nong do 1én men tuong img)
ty 18 tiép gidng ban dau la 9%. Sau 7 ngay lén
men, ham lugng acid tao ra dugc phan tich theo
thoi gian 1én men duoc thé hién ¢ Hinh 2.

Két qua cho thiy ¢ ndng d6 con ban dau la
6% thi c6 hiéu qua 1én men cao nhat va thoi
gian 1én men nhanh nhét. Két qua nay ciing phu
hop voi két qua cua bai bao vé “Nghién ctru ky
thuat 1én men dim gao theo phuong phap len
men chim tr phu pham cua san xuat ruou gao”
da timg cong bd [5]. Nong do con ban dau 6%
s& dugc sir dung cho céc thi nghiém tiép theo.
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Hinh 2. Anh hudng ctia ndng d6 con ban dau dénkha
nang sinh acid cua chung K. saccharivorans 42 (%).

3.3. Khdo sat anh hwéng cua ty 1é bé sung
acid acetic

Moi truong acid la moéi truong thuan loi cho
vi khuan acetic phat trién, dong thoi trc ché vi
khudn c6 hai. Vi vy, trong 1én men san Xudt
dim, nguoi ta thuong bd sung thém acid acetic.
Trong thi nghiém nay ching t6i da tién hanh
nghién ctru bd sung lugng acid acetic trong dai
tir 0,3-0,7%, ty 18 tiép giéng ban dau 9%, ndng
d6 con ban dau 6%. Két qua nghién ciru duoc
thé hién ¢ Hinh 3, & ndng d¢ acid acetic 0,6%
ham luwong acid dat cao nhitva thoi gian 1én
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men nhanh nhét. N6ng dﬁ) 0,6% s& duogc sur
dung cho cac thi nghié€m tiép theo.
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Hinh 3. Anh hudng cta ty 1€ bd sung acid acetic
deénkha nang sinh acid cta chung
K.saccharivorans 42(%).

3.4. Khdo sat anh hweong cia nong do dwong
saccharose bo sung

Komagataeibacterc6 kha ning sinh tng
hop acid acetic tr D-glucose, D-galactose, D-
xylose, L-arabinose hodc ethanol nhung khong
chuyén hoéa dugc D-fructose, L-sorbose, D-
mannitol, D-sorbitol, maltose va lactose thanh
acid acetic [6]. D6i voi ching vi khudnK.
saccharivoransA2, dudng saccharose 13 ngudn
cung cdp dinh dudng cho sy sinh trudng, phat
trién va anh huong dén qué trinh 1én men dam.
Trong thi nghiém nay, chung t6i tién hanh khao
sat anh huong cua ham luong duong saccharose
b sung trong khoang tr 7 g/ dén 11 g/l nong
do tiép gidbng ban dau 9%, ham luong con dau
6%, ham luong acid acetic ban dau 0,6%, két
qua phan tich thé hién & Hinh 4.

Trong d6, c6 thé thidy nong do duong bd
sung vao moi truong 9g/1 thi qua trinh 1én men
dim dat hiéu qua tot nhat 1a 4,38% sau 144h
(tc 6 ngay). O ndng do duong bd sung 16n
(11g/1) ham lugng acid acetic va hiéu qua Ién
men thap. Dleu ndy ching t6 saccharose la
ngudn cung cip ning luong can thiét dé duy tri
cac hoat dong cua K. saccharivorans A2 trong
qua trinh 16n men d4m. Tuy nhién, ndng do
dudng cao co thé gy ra su wc ché dbi voi té
bao va ting chi phi san xuat. Vi vy, dé vira tiét
kiém chi phi vira dat hiéu qua 1én men acid
acetic cao chung toi da chon ham lugng duong

bd sung vao dich Ién men 1a 9 g/l cho cac
nghién ctru tiép theo.
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Hinh 4. Anh huong cua ndng d6 dudng saccharose
bd sung dénkha nang sinh acid cta ching K.
saccharivorans 42(%).

3.5. Khao sat anh huong cua nong doé cao nam
men bo sung

Cao ndm men 13 ngudn nito (N) hitu co hiéu
qua nhét d6i v6i qua trinh 1én men ddm cua vi
khuan acetic [7]. Lugng dinh dudng N phu hop
s& kich thich su sinh trudng, phat trién vé sinh
khéi té bao va tac dong tich cuc dén qua trinh
sinh téng hop acid acetic[8]. Tuy nhién, trong
truong hop ngudn dinh dudng N qua doi dao,
su phat trién sinh khdi t& bao chiém wu thé va anh
hudng tidu cuc dén kha ning sinh tdng hop acid
acetic[9]. Ham lugng acid tao ra dugc phéan tich
theo thoi gian 1én men thé hién Hinh 5.

Két qua cho thiy ham luong cao ndm men
bd sung 0,5 g/l thi qua trinh 1én men ddm dat
hiéu qua cao va c6 sy khac biét so vdi cac
truong hop néng do cao ndm men con lai.
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Hinh 5. Anh hudng cta ndng d6 cao nim men
deénkha nang sinh acid cta chung
K. saccharivorans 42(%).
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3.6. Khdo sat anh huong cua glycerol

Glycerol duge xem 1a ngudn co chét cacbon
can thiét trong qua trinh 1én men acetic boi
K. Saccharivorans A2. Bén canh kha nang
chuyén hoa glycerol thanh dihydroxyacetone,
mot sd chung vi khuan acetic con sir dung
glycerol tao ngudn ning luong duy tri cac hoat
dong vabao vé té bao [9]. Trong thi nghiém nay
ham lugng glycerol dugc thay ddi 0,3 - 0,7%,
ndng d6 tiép gibng ban dau 9%, ndng do con
dau 6%, néng dd acid acetic ban dau 0,6%,
ndéng d6 cao ndm men bd sung 0,5 g/Lkét qua
phan tich duoc thé hién ¢ Hinh 6.

Két qua cho thdy ham lugng glycerol 0,5 g/l
thi qua trinh 1én men ddm dat hiéu qua cao va
c¢6 su khac biét so voi cac trudong hop ndng do
glycerol con lai. Diéu nay cho thiy, glycerol co
vai tro tich cuc trong qua trinh 1én men acid
acetic boi chung K. saccharivorans A2.
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Hinh 6. Anh hudng ctia ndng do glycerol dén kha
nang sinh acid cta chung K. saccharivorans A2 (%).
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Hinh 7. Anh huéng cua ndng d6 MgS0,.7H,0 dén
kha néng sinh acid cua ching
K. saccharivorans A2(%).

3.7. Khdo sat anh huong ciia cdc thanh phan
khoang

Vi khuén acetic doi hoi ngudn chit khoang
cho qua trinh trao d6i chit. Trong d6, phai ké
dén mot $6 khoéng chit nhu: magie, kali,
photpho,... [10]. Trong nghién ctru nay, ching
t6i st dung mot sé ngudn khoang chét tur
MgS0,.7H,0, KH,PO,, (NH,),HPOsnhim
cung cip Mg, K, P cho vi khudn acetic trong
qué trinh 1én men dam.

Nhu vay bén canh tac dong tich cuc ctia cac
ngudn chit khoang dén qua trinh 1én men ddm
con c6 ca anh huong bat loi khi ndng do khoang
trong moi truong qua cao. Dya trén Hinh 7,
Hinh 8, Hinh 9, chung t6i lya chon n6ng do
chét khoang bd sung vao mdi truong 1én men
nhu sau: MgSO.7H,0: 0,25 g/l, KH,PO,: 0,25
g/l va (NH4)2HPO4§0,5 g/l
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Hinh 8. Anh huong cua nong d6 KH,PO, dénkha
nang sinh acid cua chung K. saccharivorans A2 (%).
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Hinh 9. Anh hudng ciia ndng do (NH,),HPO,dénkha
ndng sinh acid cua chung K. saccharivorans A2(%).

3.8. Nghién ciru lén men acid acetic voi cac
diéeu kién thich hop

Tt cac thi nghi€ém khao sat anh hudng cua
nong do cac chat trong 1én men dam cua vi
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khuin K. saccharivoransA2, cic néng d6 cho
1én men tdi wu duge x4c dinh nhu sau: Ty 1€
tiép gidng: 9%, ndng d6 con ban dau: 6%, ndng
do acid acetic b sung ban dau: 0,6%, luong
duong saccharose bd sung: 9 g/l, cao nAm men:
0,5 g/l, glycerol: 0,5 g/, lwong chit khoang bd
sung vao méi trudng 1én men: MgSO,.7H,0: 0,25
g/l, KH,PO,: 0,25 g/1, (NH,),HPO4: 0,5 g/l.

Céc diéu kién t6i wu ndng do acid acetic va
hi¢u qua Ién men cao hon so v&i cac thi nghiém
khao sat truée do (néng d0 acid dat 4,53% sau
120 gio). Khi ndong do con con sot lai trong moi
truong thap hon 0,2%,qua trinh 1én men du’ng
lai, vi khuén s& tiép tuc oxi hoa acid acetlc dé
tiép tuc thu nang lugng ding trong su séng nén
nong do acit acetic giam xudng. Day 1a qua
trinh khong c6 loi dbi véi san pham acid acetic,
do viy trong san xuit nguoi ta thuong duy tri
mdi trudng sau 1én men c6 ndng do ethanol 1a
0,2 - 0,5%.
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Hinh 10. Thi nghiém 1én men acid acetic voi
cac dicu kién thich hop.

Két thic qua trinh 1én men dim ta thanh
tring ¢ 100°C véi thoi gian 30 phut, nhu vay
huong vi cling nhu mau sac khéng bi thay doi.

4. Két luan

ba xac dinh dugc cac thong s6 1én men
thich hop nhat ddi véi chung vi khuin K.
saccharivorans A2 1a: Nong do tiép gidng: 9%,
néng d6 cdn ban dau: 6%, n6ng d0 acid acetic
b6 sung ban dau: 0,6%, lugng duong

saccharose bd sung: 9 g/1, cao ndm men: 0,5 g/1,
glycerol: 0,5 g/l. Lugng chét khoang bd sung
vao moi truong 1én men:MgSO,4.7H,0: 0,25 g/l,
KH,PO,: 0,25 g/, (NH4),HPO4: 0,5 g/1.San
phim ddm tdo méo thu duoc c6 ndng do acid
acetic 4,53 %.

Loi cam on

Dé c6 thé hoan thanh bai bao mot cach hoan
chinh, bén canh sy nd luc cd géng cua ban than
con ¢ sy hudng din nhiét tinh cia thay co, cac
tap thé, c4 nhan trong va ngoai truong.

Loi dau tién, t6i xin gii 101 cam on chén
thanh nhat d&én TS. Nguyén Thi Viét Anh, TS.
Pham Dirc Ngoc, Th.S Bui Thi Thuy Ha la nhiing
ngudi di danh nhiéu thoi gian hudéng dan, truyén
dat cho t6i nhitng kién thtrc va kinh nghiém trong
sudt thoi gian thyc hién nghién ciru.

T6i xin chan thanh cam on toan thé cac thay
cO giao trong Khoa Sinh hoc — Pai hoc Khoa
hoc Tu nhién, Pai hoc Quéc Gia Ha Noi noi
chung va B mén Vi sinh vat ndi riéng da giang
day va trang bj cho tdi nhiing kién thirc quy gia
trong sudt khoa hoc.

Cubi cung t6i xin giri 10i cam on téi toan
thé can bo tai B mon Cong ngh¢ 1én men-
Vién Cong Ngh¢ Thuc Phidm d3 tan tinh giup
do, tao moi diéu kién thuan loi cho t6i trong
sudt thoi gian nghién ctru va hoan thién dé tai
cua minh.
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Application of Komagataeibacter saccharivorans A2
Strain to Produce “Tao meo” Vinegar by Submerged
Fermentation Method

Pham Thi Hau', Phung Thi Thanh Tu',
Bui Thi Thuy Ha®, Nguyen Thi Viet Anh?

IBiological Sciences, Hanoi University of Sciences, VNU, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam
Department Fermentaion Technology, FIRI, 301 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Abstract: “Tao meo” vinegar is a product of Vietnam, which is made during the fermentation of
apple cider in aerobic condition by acetic bacteria. In this study, we use a submerged fermentation
method to produced “Tao meo” vinegar from apple cider (Docynia indica) or Son Tra fruit. Based on
the liquor obtained from the process of producing cider liquor of the Food Industries Research
Institute, we conducted a survey of the technological parameters affect the fermentation process. We
have established a process technology to produce apple cider vinegar with the following parameters:
Strain K. saccharivorans A2: 9%; initial alcohol: 6%; initial acetic acid: 0,6%; saccharose: 9 g/I; yeast
extract 0,5 g/l; glycerol: 0,5 g/l; Mineral: MgSO,.7H,0: 0,25 g/, KH,PO,: 0,25 g/l, (NH4),HPO,: 0,5
g/l. “Tao meo” vinegar product concentration reaches 4,53%.

Keywords: “Tao meo” vinegar, Docynia indica, K. Saccharivorans A2, fermentation, submerged
fermentation.



