Nghién ctru khoa hoc c6ng nghé

TUYEN CHON CAC CHUNG VI KHUAN TIEM NANG
CHO LEN MEN SINH AXIiT LACTIC
VU XUAN NAM, BO TAT THINH
1. PAT VAN PE

Hién nay vi khuan lactic - Lactic acid Bacteria (LAB) da dugc ching minh ¢6
thé tao ra nhiéu loi ich trong phong ngira, diéu tri bénh ciing nhu phuc hdi va duy tri
strc khoe cho con ngudi va vat nubi nhu: Ngan ngura cac bénh nhiém trung [6, 7, 10],
giam cholesterol [9], glam nhiém trung du:(mg ho hap va di tmg [10], chdng ung thu
[8]. Trong nhimg nam gan day, khi y thirc vé van dé moi trudng di dugc nang cao,
phat trién huéng nghién ctru ché tao vat liéu c6 kha ning tu phan huy trong méi
truong tu nhién sau khi hét nién han str dung, trong sé d6 phai ké dén polylactic axit
(PLA). Pay 1a mot loai polyeste mach thing, thudc nhwa nhiét déo, san pham cua
qua trinh tring ngung axit lactic, mot loai nguyén liéu dugc diéu ché tir tinh bot
(san, ngd,...), ri duong bang phuong phap 1én men hoic tong hop qua qua trinh
duong hoa. PLA dugc xem la su lya chon thich hop dé thay thé chat déo c6 ngudn
gdc tir ddu mo vi c6 kha ning phan huy sinh hoc va doc tinh thap [5]. Muyc tiéu cua
nghién ctru nay nham phén 1ap va lya chon cac ching vi khuan dai tir cic ngudn
thyc phdm 1én men, thyc vat, dat... & cac dja phuong khac nhau c6 kha ning sinh
axit lactic tét, toi wu diéu kién 16n men va sir dung cac chung ndy 1am ngudn cho cic
nghién ctru san xuit tmg dung cac san pham tir axit lactic.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Vi sinh vat

Cac chung LAB duogc phan 1ap tir cac mau thuc phém 1én men, thuc vat, dat...
thu thap tai cac dia phuong.

2.2. Méi truong

Mbi trudng nghién ciru co ban: MRS (g/1) pepton - 10; cao thit bo - 10; cao nim
men - 5; CH;COONa - 5; K,HPO, - 2; triamonium citrate - 2, MgS0O4.7H,0 - 0,02;
MnS0O..4H,0 - 0,05; Tween 80 - Iml; agar 15.

2.3. Phwong phap

Str dung cac phuong phap nghién ctru vi sinh théng dung trong viéc phan lap
va xac dinh cac dac diém sinh hoc ciia LAB.

Xac dinh dang chuyen hoa duong glucose cua cac chung LAB phén lap dugc.
Lua chon cac chung chuyén héa dong hinh bang phuong phap 1én men trong ong
nghiém chura 0 ong Durham (neu xuét hién khi 1a dang 1én men di hinh con két luan l1a
dang ddng hinh khi khong ¢ khi trong dng Durham). Tién hanh 1én men tir cac
chung 1én men ddng hinh va xac dinh luong axit lactic sinh ra.

Dinh luong kha nang sinh axit lactic cua cac chung LAB dugc xéac dinh bang
phuong phép chuan d¢ Therner bang NaOH.
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Lua chon cac chung c6 kha nang sinh axit lactic, tién hanh 1én men va lya
chon cac dicu kién thich hgp dé tang hi¢u suat ciia cac chung vi kl‘luén (tién hanh 1én
men trong binh tam gidc 100 ml; pH méi truong 6,5; st dung ngudn dudng glucose).

3. KET QUA VA THAO LUAN

3.1. Phan lap vi khuin lactic

N Tu cg:ic nguén thuc phém 1én men, thuc vat, rau cﬁ qua, dat... da thu duoc 47
mau va tién hanh phén 1ap trén moi truong MRS. Keét qua da phan lap dugc 77
chung vi khuan qua xac dinh déc diém sinh ly sinh hoa va dac diém hinh thai (Gram
duong, ky khi tuy tién, khong sinh bao tir, khuan lac tron nho, t€ bao hinh cau hoac
hinh que, catalase am tinh, oxydase am tinh) c6 49 chung la LAB (bang 1).

Hinh 1. Vong phan giai CaCO3

I
Hinh 3. Vi khuén lactic cdy trong dng thach (vi khuan ky khi tiy tién)

Bang 1. Danh sach cdc ngudn méiu da phan 1ap duoc cac chung LAB

1 |Dua mubi, ca mudi, sung mudi, mang chua 24 31
2 Nem chua, thit chua, tom chua, phomat 8
3 Gao, rau, cu, qua va thyc vat 12
4 Pat, phan chudng 3
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Dit liéu trong bang 1 cho thay ngudn cac thyc pham 1én men truyén thong nhu
dua chua, ca muoi... chira chu yéu cac chung LAB, con trén rau va mét so loai thuc
vat thi co rat it.

3.2. Pinh lwong axit lactic sinh ra tir cic ching tuyén chon

Céc chung LAB sau khi dugc lam sach, tién hanh lva chon cac ching vi khuén
1én men chuyén hoéa dudng dang dong hinh. Trong 49 ching LAB c6 28 chiing 1én
men lactic dong hinh. Cac chung vi khuan dong hinh duoc 1én men trong méi trudng
MRS 1ong, xac dinh luong axit lactic sinh ra bang phuong phap xac dinh do
Therner. Trong 28 chung LAB dong hinh c6 8 chung sinh axit lactic tir 20 + 29 g/l, 8
chung sinh axit lactic trong khoang 18 + 20 g/l va 12 chung con lai sinh axit lactic
trong khoang 8 +~ 17 g/l. T nhitng chung da phan 1ap lya chon dugc 3 chung c6 kha
nang sinh axit cao nhit dé dua vao thir nghiém lwa chon diéu kién thich hop cho qua
l1én men 1a MCO05, PMO02 va TCO06 (bang 2).

Bang 2. Dic diém va kha nang sinh tong hop axit lactic ctia ching TC06, PM02 va MC05

’ A Pac diem Ham lwon
STT hIi(éyu Nguon phan I3p kl;uén lac axit lactic. (gg/l)
TCO06 Tom chua Hué Tron, nho, trong 22.86
PMO02 Phomat Tron, tring sita 29.16
3 MCO05 | Mang chua Thanh Hoéa | Tron, nho, tréng duc 23.4

Nhimg ching dugc phan 1ap c6 kha nang sinh axit lactic cao hon so voéi tac gia Pao
Thi Luong va cong su chi dat 8 + 21 g/l sau 48 gio 1én men trong mai truong MRS [1].
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Hinh 4. Té bao vi khuan ching PM02, MCO05 va TC06

3.3. Xac dinh diéu kién thich hop sinh axit lactic

Anh hwéng ciia nhigt dp

O nhiét d6 30°C lugng axit sinh ra bdi cac chung PMO02 1a 33,45 g/l, MCO5 la
31,8 g/l va TCO6 1a 25,05 g/1; ¢ nhiét do 37°C céac chung PMO02, MCO5 va TC06 cho
ham lugng axit siph ra lér} lu:c_rt‘lé 33.,9; 33,45 va 27,4 g/l. O nhiét d6 44°C thi lugng
axit sinh ra lai th@p hon rat nhiéu so v6i ¢ nhiét do 37°C chi dat & cac chung PMO02,
MCO05 va TCO06 lan luot la 23,1; 18,6 va 9,15 g/l. Hai chung PM02 va MCO5 ¢6 kha
nidng sinh trudng & nhiét do 44°C, con ching TCO06 phat trién kém & nhiét dd nay.
Nhu vay, nhiét do 37°C 1a nhiét do thich hgp cho sy 1én men sinh axit lactic cua 3
chung da lya chon.
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Hinh 5. Anh hudng cua nhiét do dén Hinh 6. Anh hudng cua oxy dén
kha nang sinh axit lactic kha nang sinh axit lactic
Khd ning sinh axit lactic theo nhu cau oxy
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Theo @6 thi hinh 6 nhan thdy: V&i quy mé 1én men nho, diéu kién tinh ¢ 37°C
cho lugng axit sinh ra 16n hon so véi diéu kién lac. Theo Kotzamanidis va cong su,
luong duong tbi da duoc chuyén hoa thanh axit lactic vao khoang 97% trén ca hai
diéu kién tinh va lic, tuy nhién ddi voi hé théng l4c thi téc do chuyén hoéa cao hon
[11]. Do LAB la vi khuan ky khi tiy tién, su phat trién cia chung chi yéu & dudi
day cta hé théng 1én men, néu & hé thdng 1én men 16n thi véi mé hinh lic lwong
dudng trong dich 1én men s& duoc vi khuan st dung nhanh hon. Con d6i véi diéu
kién 1én men nhé thi & diéu kién tinh phu hop cho vi khuén phat trién manh nén
luong axit sinh ra s& 16n hon so véi diéu kién lic.

Khdo sdt thoi gian lén men axit lactic
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Hinh 7. Sy bién dbi ciia ham lugng axit lactic theo thoi gian

D) thi hinh 7 cho thiy, sau 24 gio luong axit sinh ra ting dan va dat cao nhét
sau 72 gid 1én men, sau d6 giam dan. Két qua trén twong dong ¢ ca 3 ching PMO02,
MCO05 va TC06. Két qua nay ciing phut hop v6i Mai Pam Linh va cong su da két
luan luong axit sinh ra cuc dai trong vong 48 + 72 gid va giam dan sau 72 gid [2].
Dbi v6i nghién ciru cua Nguyén Thé Trang va Tran Dinh Mén, da tién hanh thu hoi
axit lactic ¢ thoi gian 48 + 60 gio [4].
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Khdo sdt anh huéng nong dé dwong thich hop cho qud trinh 1én men
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Hinh 8. Anh huéng cta ndng d6 dudng glucose dén kha nang sinh axit lactic

Trong diéu kién 1én men tinh & thé tich 30 ml, cac ddy ndng do duong glucose
1an luot dugce st dung 1a 30, 40, 50 va 60 g/l. Qua biéu dd hinh 8 cho théy, & ndng do
dudng 50 g/l thi lwong axit sinh ra bai PMO02 1a cao nhét. Tuy nhién & nong dg 40 g/l
cac chung MCO5 va TC06 déu cho luong axit sinh ra cao hon & cac ndong do khac.
Xét vé kha niang chuyén hoa duong thanh axit lactic, két qua cao nhat 1a 87% ¢ ching
PMO2 véi ndng d6 dudng 40 g/1, va ciing ¢ ndng do duong nay kha ning chuyén hoa
cta hai ching MCO05 va TC06 ciing cao hon hai nong d6 duong 50 va 60 g/1. Bbi voi
ndng do duong 30 g/l & hai chiing PMO02 va MCO05 déu cho lugng axit sinh ra 16n hon
30 g/l. Két qua nay ciing turong dong voi nghién ciru cua tac gia Nguyén Thi Diém
Huong v&i ndng do axit lactic sinh ra trong méi truong 1én men duoc xac dinh bang
HPLC cua chung DC1 1a 20,93 g/l (>20 g/l glucose trong mai truong) [3].

Sw twong quan giita mdt dj té bao va lwong axit lactic trong dich Ién men

D4 thi hinh 9 13 twong quan giita ham luong axit lactic sinh ra va mét d6 quang
cua ching PMO02 dugc do tai budc song 610 nm. Mat do quang thé hién mat do té
bao phat trién cao nhét vao thoi diém 48 gid, tuy nhién lugng axit dugc xac dinh cao
nhit vao thoi diém 72 gid sau khi mat do té bao bat ddu giam. Do nghién ciru nay
chua khao sat duge khung thoi gian ngén hon, nén chua dua duoc thoi diém cu thé
trong vong 48 + 72 gid mat do té bao va lugng axit sinh ra cing dat ngudng.
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Hinh 9. Tuong quan giira axit lactic sinh ra va mat d quang hoc (OD) theo thoi gian
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4. KET LUAN

ba lya chon dugc 3 ching 1én men déng hinh c6 tiém nang cho lugng axit

lactic sinh ra cao tai nhiét d§ 30°C, nong do duong 40 g/1, diéu kién tinh va thoi gian
thu hoi 72 gi(‘),q trong do6 chung cl}o nong do axit lactic sinh ra cao nhat la 33,9 g/l,
hiéu suat chuyén hoa duong 1én dén 87%.
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SUMMARY

SELECTION OF POTENTIAL BACTERIAL STRAINS
FOR LACTIC ACID FERMENTATION

Lactic acid bacteria is used in many areas. In this study, 49 strains of lactic
acid bacteria were isolated from the vegestable, fruit, and fermented food. Among
them 3 potential homo-fermentative strains were selected and one strains can
produce lactic acid with the concentration of 33.9 g/l in the MRS medium containing
40 g/1 glucose with the yield of 87% at 37°C.

Tw khoa: LAB, latic acid, PLA.
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