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TOM TAT

L-lactic acid la nguyén liéu chinh dugc sir dung trong san xuat nhya sinh hoc. L-lactic acid thudng duoc san
xuét thong qua qua trinh 1én men vi sinh vat, vira tiét kiém chi phi vira than thién véi moi trudong. Tuy nhién,
trong qua trinh lén men, vi khuan thuong tong hop ra hon hop hai dong phan L va D cua lactic acid, dé xac
dinh thanh phan cua hai ddng phan nay, cac phuong phap nhu phén tich sac ky trao ddi ion, SaC ky Iong hiéu
nang cao,... dugc sir dung rong rai. Nhung hau hét cac phuong phap nay déu co nhuge diém vé yéu cau tién
xu ly phuc tap, dung cu dat tién lam tang chi phi va thai gian. Mat khéc, L-lactic acid c6 thé tao phuc véi
boric acid, ngdn chan su ¢ ché cua boric acid ddi véi phan ing mau gitra enzyme tyrosinase va L-DOPA
(L-3,4-dihydroxyphenylalanine), gitp cho phan tng duoc didn ra tao nén dung dich mau nau do. Trong nghién
ctru nay, 17 chung vi khuén duoc phan lap cé kha nang sinh lactic acid tong sé va&i ndng do 28 - 40 g/L. Khi
str dung phuong phap phan &ng mau cia enzyme dé sang loc kha niang sinh L-lactic acid, ching P7 da duoc
xac dinh c6 thé téng hop L-lactic acid v4i ham lugng cao nhét dat 32,26 g/L sau 48 gio 1én men, chiém 94,5%
ham lugng lactic acid tong s6 tao thanh. Thong qua giai trinh tu 16S-rRNA, ching P7 dugc xéc dinh la
Lactobacillus plantarum P7. Viéc s dung phuong phap enzyme trong xac dinh nong d0 L-lactic acid da giup
rat ngin thoi gian lya chon cac chung vi khuén tiém nang, v6i muc dich bién déi gene nham nang cao hiéu
suat san xuét L-lactic acid dé san xuat nhya sinh hoc & quy mé pilot trong cac nghién ciru sau nay.

Twr khéa: Lactic acid, L-lactic acid, Lactobacillus plantarum, 1én men, phan tng héa sinh.

MO DAU

Lactic acid la mét acid hiru co, t6n tai dudi hai dang ddng phan quang hoc la D(- -)-lactic acid va L(+)-lactic acid,
trong do L(+)-lactic acid la dong phan sinh hoc quan trong va duwogc (rng dung nhiéu trong céc Iinh v nhw nhw:
cong nghlep thwe phdm, néng nghiép, dwoc pham va y té, héa chét...Ngoai ra, L-lactic acid con déng vai tro 1a
tién chat dé tdng hop nén polylactlc acid (PLA) - mét loai polyester c6 kha ndng phan hay sinh hoc va thay thé
cac san pham nhya truyén thong c6 ngudn gée tir dau mé (Augustiniene et al., 2022). Lactic acid c6 thé duoc
tbng hop béng phwong phap héa hoc hoac b&ng Ién men vi sinh vat. Trong khi tdng hop hda hoc tr cac ngudn
héa dau ludn tao ra hén hop ctia D,L-lactic acid, viéc phan tach 2 dang dong phan nay doi hdi quy trinh phurc tap,
tbn chi phi thi qua trinh 1én men lactic acid bai vi sinh vat giup san Xuét lactic acid cé @6 tinh khiét cao hon
(Komesu et al., 2017). Hién nay, mét sb ching vi khudn duwgc phat hién cé khd nang sinh lactic acid thweng
thudc cac chi nhw Lactobacillus, Streptococcus, Pediococcus, Aerococcus, Leuconostoc... Trong do, cac chung
thudc chi Lactobacillus dwec (rng dung thwong mai nhiéu do kha néng chiu acid cao, ndng suét cao, va cé thé cai
bién dé& san xuét chon loc dong phan quang hoc L(+)- hoédc D(-)- lactic acid (Castlllo Martinez et al., 2013).
Senedese et al., (2015) bao céo rang ching vi khuan L. rhamnosus ATCC 10863 c6 thé tao ra 16,5 g/L L-lactic
acid khi Ién men theo mé.

Dbé xac dinh ham lweng lactic acid trong hdn hop 1én men cé thé st dung phuong phap nhw sic ky long hiéu
nang cao, hay séc ky trao ddi ion nhwng cac phwong phap nay yéu cau phirc tap vé& qua trinh xt Iy mau, chi phi
cao. Vi vay, ching kho dwoc ap dung réng réi trong qua trinh sang loc cac chang sinh L-lactic acid t& bd swu tap
chiing giéng ban dau cé kich thwéc I16n. Gan day, Zhaoql Ran et al., (2023) da dwa ra phwong phap dinh lwong
L-lactic acid dwa trén phan ung sinh hoa tao mau cua enzyme tyrosinase voi L-DOPA. Khi méi trweong phan L’Png
c6 chta boric acid, hop chat nay sé lién két véi L-DOPA khién cho phan &ng voi enzyme bi trc ché Iam nhat mau
cua phan tng. Tuy nhién L-lactic acid c6 thé tao phtrc véi boric acid lam ngdn can hoat dong cla chét trc ché
dan dén sy phuc hdi mau cta phan &ng.

Do vay trong nghién ctru ndy, cac mau thwc phdm Ién men da dwoc st dung dé phan 1ap ra bo swu tap ching
gibng c6 kha n&ng sinh lactic acid. St dung phwong phap hoéa sinh néu trén co thé giup dinh Iweng nhanh ham
lwong L-lactic acid trong dich Ién men cta vi khuan. T d6 giip don gian héa qué trinh sang loc cac chadng vi
khuén sinh L-lactic ti&m nang rng dung cho cac nghién clru sau nay.
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NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu: Céc chang vi khuén lactic dwoc phan lap tlr cac mau thue phdm 1én men st dung méi trwdng MRS
v&i cdng thire (g/L): Pepton 10, cao thit 10, cao nam men 5, glucose 20, KH;PO4 2, NH4Cl 2, CH;COONa.7H,0 5,
MgS0,.7H,0 0,2, MnS0,4.7H,0 0,05, triamonium citrate 5, tween 80 1, agar 20, pH 6,5. Cac hda chét sir dung
clia hdng Bio Basic - Canada; va hang Xylong; Biosharp - Trung Quéc.

Phwong phap
Phan Ildp cac chdng vi sinh vdt c6 kha nang sinh lactic acid

Dich mau (50 uL) sau khi dwgc pha loang & cac ndng dd khac nhau 10, 107, 10* dwgc cdy trang trén bé mat
thach cta dia petri chira moéi trwong MRS + 0,5% CaCOs, Up nguoc dia va i & 35 - 37°C. Sau 48 gio, lva chon
khuan lac riéng ré céy tiép tuc 1én dia thach chira méi trwerng MRS khac cho dén khi nhan dwoc ching gibng
thuan khiét.

Xdc dinh ham lwong lactic acid bdng phwong phép so mau

Lactic acid phan ng véi FeCls tao thanh dung dich ¢6 mau vang. B6 dam cia mau vang ti 1& thuan véi ham
lwong lactic acid cé trong méau, ham lwgng lactic acid nay dwoc xac dinh thdng qua do hép thu mau & bwéc séng
390 nm (ODsgonm) trén may quang phd ké&. Xay dwng do thi chuén gitra cac nong dé khac nhau cla lactic acid
phén &ng v&i FeCls (Borshchevskaya et al., 2016), ham lwong lactic acid trong m&u nghién ciru dwoc xac dinh
dwa vao do thi chuan da xay dung.

Xdc dinh ham Iwong L-lactic acid bang phwong phdp enzyme

Vi khudn duoc 1én men trong méi trvdng MRS 18ng, sau 48 gi® tién hanh ly tam, thu dich nuéi ciy dé& xac dinh
ham lwgng L-lactic acid theo phwong phap clia Zhaoqgi Ran et al., (2023). L-lactic acid tao phtrc véi boric acid
ngan can sy két hop clia boric acid véi L-DOPA gitp cho phan &ng gitra L-DOPA va enzyme tyrosinase duwoc
tiép dién tao thanh dung dich cé6 mau nau dé. D6 dam cua dung dich ty 18 thuan véi ham lweng cla L-lactic acid
c6 trong dich 1&n men. Ham lwgng cla L-lactic acid dwgc xac dinh théng qua phép do quang phé & buéc séng
475 nm.

Pinh danh chdng vi khudn cé kha ndng sinh L- lactic acid cao bdng ky thuét sinh hoc phan te

Binh danh chang vi khuan dya trén trinh tw gene 16S rRNA: Ching vi khuan nghién ctru dwoc nuéi cly tinh trong
20 mL méi trudng MRS 16ng, sau 48 gid tién hanh ly tam thu sinh khdi ctia chiing nghién ctu. DNA tbng sb duoc
tach bang kit cia hang ThermoFisher (My) theo huéng dan cta nha san xuét. Trinh tw gene 16S rRNA cla vi
khuan dwoc khuéch dai béng phan trng PCR st dung cap mdi 27F (5-TAACACATGCAAGTCGAACG-3’); 1429R
(5-GGTGTGACGGGCGGTGTGTA-3) d& khuéch dai doan gene c6 kich thudc 1500 bp (Quach et al., 2022).
Phan ng PCR dwoc tién hanh theo chu trinh nhiét: 95°C/ 5 phut; 35 chu ky tiép theo dwoc thwe hién: 94°C/1
phat, 57°C/30 giay va 72°C/1 phat; cudi cling & 72°C/10 phat. San phdm cdia phan (ng PCR duoc kidm tra bing
dién di trén gel agarose 1,0 %. Kich thwéc clia cac doan DNA thu dwoc sau phan (rng PCR dwoc so sanh voi
thang DNA chuén 1kb (Thermo scientific, M§). San phdm PCR dwoc kiém tra, tinh sach va gl dén Apical
Scientific Sdn. Bhd (Malaysia) dé giai trinh tu.

Két qua giai trinh tw gene hai chidu dwoc kiém tra bang phan mém BioEdit 7.2. Trinh tw doan gene 16S rRNA
dwoc so sanh do twong ddng véi cac trinh tw gene dwoc dang ky trén ngan hang Genbank dé xac dinh vi tri phan
loai cia vi khudn phan 1ap bang céng cu BLAST trén NCBI. Cay phan loai dwoc xay dwng dwa trén mic d6 twong
ddng ctia trinh tw nucleotide gitra cac loai duoc tinh toan théng ké béng phan mém MEGA7 (Kumar et al., 2016).

Xt ly s6 ligu: Mbi thi nghiém duoc Iap lai 3 1an, cac sb liéu duoc x& Iy bang phan mém Microsoft office excel va
trinh bay dwéi dang: Trung binh + SD (sai s6 chuan) Phéan tich ANOVA (Duncan’s test) bang phan mém SPSS
20.0 duoc st dung dé kidm tra sy sai khac co y nghia thdng ké gitra cac nghiém thirc (v&i méc y nghia p < 0,05).

KET QUA VA THAO LUAN
Phan lap va thuan khiét chung giéng

T cac san pham lén men: dwa chua va cac loai hoa qua I&n men chiing t6i tién hanh phan lap va thudn khiét
dwoc 17 chdng vi khun véi déc diém: khudn lac hinh tron, trdng duc, kich thwéc khuén lac dao ddng tir khoang
0,5 - 2,5 mm cé vong phéan gidi CaCOsz Gram dwong, am tinh v&i catalase va khéng hinh thanh bao t. Tl
nhirng dac diém hinh thai va d3c tinh sinh hoa, bwéc dau cé thé xac dinh cac ching vi khuan nay thudc nhém vi
khuén lactic di&n hinh. Cac chiing nay dwoc lwu gitk va st dung dé danh gia hoat tinh sinh lactic acid.

Xac dinh ham lwong lactic acid téng sé cta cac ching vi khuan thuan khiét

Sau khi thuan khiét va tinh sach dwoc 17 chiing vi khuén lactic tién hanh nuéi cdy cac ching trén méi truong
MRS dich thé dé xac dinh ndng do lactic acid. Két qua thu dwoc tai Bang 1 cho thay hau hét cac ching dat ham
lwong lactic acid cao & ngay nudi cay thir 2 va giam dan & ngay th( 3. M6t sb chiing cho ham lwong lactic acid
cao (trén 40 g/L) nhv CSNT2, CSNT3, CXTT1, CCNT4, KC2.6 va DC2, cac ching con lai dat ham lwgng khodng
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tr 30 - 37 g/L. Nghién ctu clia Song et al., (2022) da chi ra réng ty |é ctia D-lactic acid trén ham lwgng lactic acid
téng sé thay déi khac nhau phu thudc va ching vi khuan st dung. Trong do, ham luong D-lactic chiém tir 28,98%
dén 45,76% dbi véi Bifidobacterium sp., ty 1& nay tang 1én den 41,18% - 61,02% & Lactobacillus sp. va 45,71%
& P. acidilacti KCCM 11747. Ham lwong lactic acid tdng sé da do dwoc t 17 chdng vi khudn phan l&p trong
nghién ctu nay chwa dai dién cho kha nang sinh L-lactic acid cda chdng. Vi vay, trong thi nghiém tiép theo,
phuong phap héa sinh sé dwoc st dung dé& danh gia néng d6 L-lactic acid tao thanh cta méi chiing vi khuan.

Bang 1. Ham lwong lactic acid tdng sé ctia cac ching vi khuan thuan khiét

R Ham lwong lactic acid (g/L)
STT Chung vi khuan

Ngay 1 (24 gi®) Ngay 2 (48 gi®) Ngay 3 (72 gi®)
1 CSNT2 32,419 + 0,96" 40,978 +9,83% 36,299 + 1,97'
2 CSNT3 32,316 + 1,99" 40,381 + 8,04 35,512 + 0,35
3 CCNT4 31,123 + 1,64° 40,78 + 9,02% 31,359 + 2,9
4 CXTT1 29,087 + 5,44% 39,443 + 7,78% 33,234 + 1,84°
5 CXNT1 26,226 + 7,02 28,958 + 2,25 30,775 + 1,04™
6 CXNT2 31,129 + 1,20° 34,410 + 3,26% 35,439 + 0,52
7 KC2.1 26,612 + 4,63% 37,818 + 10,52% 35,377 + 0,66™
8 KC2.2 27,124 +1,78% 30,765 + 1,93 32,977 + 2,19"
9 KC2.5 27,956 + 5,31 34,525 + 3,96 30,365 + 3,59"
10 KC2.6 27,727 + 6,14% 39,505 + 7,94% 34,818 + 0,31
11 P7 30,818 + 2,75% 34,365 + 2,26 33,644 + 0,06°*
12 DC2 30,992 + 3,19% 41,537 +9,18" 35,796 + 1,9
13 DCTC2 25,659 + 12,02% 34,669 + 1,98% 33,314 + 2,2°¢
14 H1 23,068 + 3,02%° 29,92 + 4,04 25,589 + 1,2
15 H5 24,546 + 4,46% 28,385 + 4,86° 25,668 + 0,21°
16 P1 23,694 + 5,08% 29,199 + 5,25% 25,631 + 1,05
17 P3 21,182 + 4,15 29,311 + 4,04% 25,475 + 1,0°

Ghi cha: Sw khac biét gidra cac ky tw a, b, ¢, d,e,f trong cling mét cét chi s sai khac cé y nghia théng ké tai mic y nghia
p < 0,05 theo Duncan'’s test.

Panh gia kha nang sinh L-lactic acid cGia cac chang vi khuan thuan khiét

Céc chang vi khuén duoc nuoi cy téng sinh trong moi treong MRS 16ng & 35 - 37°C, sau céac khoang thoi gian
48 va 72 gi¢ thu dich nudi cay sau Ién men loai bd té bao va danh gia ham Iuang L-lactic acid. Két qué trong
Bang 3 cho thay hau hét cac chiing vi khuén déu cho ham Iugng L-lactic acid cao & ngay nudi cy thir 2 va giam
dan & ngay nudi cy thir 3. Trong dé, chiing P7 dat ham lwgng L-lactic acid cao nhét 14 32,5 g/L sau 2 ngay nubi
céy, chiém khoang 94,5% lwong lactic acid tong s6 sinh ra. Diéu dé chirng té chung P7 chu yéu sinh ra L-lactic
acid thay vi D-lactic acid. Theo nghién cu cia Ahmad et al.,(2022), cling da st dung ching Lactococcus lactis
IO-1 1én men nhwa cay cao lwong thu dwgc 24,02 g/L L-lactic acid . Tuy nhién dé tng dung chang P7 trong qua
trinh san xuét nhya sinh hoc PLA, cac cai blen di truyen can dwoc thye hién d& nang cao hiéu suét sinh tdng hcvp
L-lactic acid. Gong et al., (2016) bao céo réng viéc chuyén gene pfk va glk vao hé gene cla vi khuén L. casei
RL20-2 da lam tang kha nang sinh tbng hop lactic acid 1&n dén 144,2 g/L sau 48 gi¢r Ién men trong méi trwdong
chira 100 g/L glucose.

92 y=0.1285x + 0.0034
T R2 = 0.9962
£ 01
S 0.05
t -
LU = N Nae) 0
. M N et SRS 0 05 1 15
2 A Nong dé L-lactic acid (mM) B

Hinh 1. Sw phuc héi mau cua phan tng gilk enzyme tyrosinase véi L-DOPA & cac néng dd L-lactic acid khac nhau
ttr 0 dén 1,25 mM (A) va phwong trinh dwong chuan L-lactic acid (B)
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Bang 2. Ham lwong L-lactic acid ctia cac chang vi khuan thuan khiét theo th&i gian nudi cay

R Ham lwong L-lactic acid (g/L)
STT Chang vi khuan
Ngay 2 (48 gio) Ngay 3 (72 gi®)
1 CSNT2 22,821+ 0,62% 20,952 + 0,52'
2 CSNT3 21,288 + 1,09° 15,979 + 0,72%
3 CCNT4 19,643 + 1,56° 17,194 + 1,61%
4 CXTT1 24,111 + 0,55° 28,037 + 0,72
5 CXNT1 16,278 +0,8" 12,801 + 1,03°
6 CXNT2 31,364 + 0,4" 25,943 +1,2"
7 Kc2.1 22,971 + 0,64% 15,587 + 0,76°
8 KC2.2 28,093 + 0,22° 23,644 + 0,49
9 KC2.5 28,336 + 0,64° 8,782 +1,23%
10 KC2.6 22,017 +0,35° 17,830 + 0,93°
11 P7 32,261 +0,43" 27,925 + 0,54’
12 DC2 26,223 + 0,44 17,363 + 0,76*
13 DCTC2 22,466 + 0,44% 22,503 + 0,85
14 H1 6,333 +0,38% 10,259 + 0,97%°
15 H5 24,223 + 1,46° 17,550 + 0,4%
16 P1 23,943 + 0,41° 11,848 + 0,74
17 P3 28,691 + 1,36° 13,605 + 1,04°

Ghi cht: Swrkhéac biét gika cac ky dwwa, b, c, d, e, f,...

theo Duncan'’s test.

Xac dinh vi tri phan loai ctaa ching P7

trong cting mét cot chi s sai khac cé y nghia théng ké tai mikc y nghia p < 0,05

Két qua giai trinh tw gene 16S rRNA cho thay ching P7 cé dé twong ddng cao véi trinh tw 16S rRNA cla cac
chding Lactiplantibacillus plantarum B_16LAB (98,77%), Lactiplantibacillus plantarum HBUAS52088 (98,69%) nén
P7 dworc dinh danh la Lactiplantibacillus plantarum P7 v&i méa s6 dang ky trén ngan hang gene la PP946892.

Lactobacillus acetofolerans DSM 207497 (NR 044699.2)
100
Lactobacillus acidophilus JCM 11327 (NR 117812.1)

| Lactiplantibacillus plantarum JCM 11497 (NR 117813.1)

74

100+ py

Peribacillus acanthi L28T (NR 179053.1)
1500bp Enterococcus aquimarinus APl 84071167 (NR 042375.1)

Lactococcus allomyrinae 1JSPR-7T (NR 174267.1)

Pseudomonas abyssiMT5T (NR 179777.1)

—

0.050

Hinh 2. Dién di d san pham khuéch dai gene 16S rRNA (A) va cay phét sinh chang loai (B) ctia ching P7

KET LUAN

Da phan lap va thuan khiét dwoc 17 chding vi khuan c6 kha ning sinh L-lactic acid tir cac mau dwa chua, hoa qua
lén men. Trong d6 str dung phwong phap hoéa sinh dé xac dinh dwoc ching P7 cho ham lwgng L-lactic acid cao
nhét dat 32,26 g/L sau 2 ngay nudi cdy. Ching vi khuan ky hiéu P7 da dwoc dinh danh 1a Lactiplantibacillus
plantarum P7 thédng qua so sanh d6 twong ddng cla trinh tw gene 16S rRNA trén GenBank.
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Loi cim on: Nghién citu nay duoc hé trg kinh phi tir hop phan s6 6: “Nang cao hiéu sudt sinh tong hop biopolyme bang con
dwong cdi bien di truyen va Ién men & quy moé pilot” thugc du &n KHCN trong diém cap Vién I—!an lam Khoa hoc va Coéng
nghé Viét Nam, Ma so hop phan: TDNSHO0.06/22-24 do TS. Chu Nhét Huy lam chz nhiém hop phan.
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SCREENING AND EVALUATION OF L-LACTIC ACID PRODUCTION
POTENTIAL OF Lactobacillus plantarum P7 BACTERIAL STRAIN
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SUMMARY

L-lactic acid is a primary raw material used in bioplastic production. It is typically produced through
microbial fermentation, which is cost-effective and environmentally friendly. However, during fermentation,
bacteria often produce a mixture of L and D isomers of lactic acid. Consequently, determining the
composition of these isomers usually requires chromatographic analysis, which is time-consuming and
expensive. In contrast, L-lactic acid can be easily quantified through a biochemical reaction involving the
enzyme tyrosinase and L-DOPA (L-3,4-dihydroxyphenylalanine). In this study, 17 bacterial strains were
isolated that could produce total lactic acid at concentrations ranging from 28 to 40 g/L. Using the enzyme
method to screen for L-lactic acid production, strain P7 synthesized the highest amount reaching 32.26 g/L
after 48 hours of fermentation, accounting for 94.5% of the total. Through 16S-rRNA sequencing, strain P7
was identified as Lactobacillus plantarum P7. Using the enzyme method for determining L-Lactic acid
concentration has shortened the time needed to select potential bacterial strains for genetic modification to
enhance L-lactic acid production for pilot-scale bioplastic manufacturing.
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