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Tom tat

Acid phenyllactic (PLA) 1a mét hgp chét sinh hoc dugc sinh tong hop tii vi sinh vat, c6
kha néng tic ché sinh trudng va su phat trién cia mét s6 loai vi khudn gram am, gram duong,
cung nhiéu loai ndm men, ndm md&c gy hai thuc phdm. Két qua nghién ctu da phan lap va
tuyén chon dugc chung Lactobacillus sp. MX3.2 ¢ kha ning sinh tong hgp acid phenyllactic
cao (1,98 g/L) tli cac san phdm rau ct mudi chua. Ché phdm PLA thu nhén tit qua trinh 1én
men chung Lactobacillus sp. MX3.2 c¢6 kha nang tic ché sy phat trién ctia ndm moc Aspergillus
niger, Aspergillus flavus va Aspergillus oryzae & néng d6 40 - 50 g/L va vi khuén Escherichia coli,
Salmonella enterica va Shigela flexneri & nong do 20 - 30 g/L. Bu6c dau thi nghiém ting dung
PLA trong bao quan nong san - thuc phdm dat hiéu qua cao. Qua xoai va 6t khi xt ly bang PLA
2% két hop v6i CaCl, 1% trong 2 phut sau 28 ngay bdo quan van git dugc do tuoci, ngon va chat
lugng cam quan t6t, kéo dai hon so véi khong xti ly 14 ngay.

Tis khéa: Acid phenyllactic, bdo qudn, Lactobacillus, tuyén chon.

1. PAT VAN DE

Viét Nam la mot nudc c6 rat nhiéu loai rau qua nhiét déi véi nhiéu giong cay an qua dac
san phtt hgp cho xudt khdu sang céc thi truong & khu vuc khi hau han déi. Tuy nhién, trong
nhiing nam gan day xudt khiu rau qua chi chiém ty trong 2,5% trong téng gia tri xuat khau hang
hoéa va chiém 2% téng GDP [1]. M6t trong nhiing nguyén nhan chinh 1a do khau thu hoach, van
chuyén va bao quan kém dan dén rau qua sut giam vé mat chat lugng réat I6n. Do do, cac nghién
ctiu vé viéc san xudt cac chit bdo quan an toan sinh hoc cling nhu gia thanh ré dugc thuc dédy
manh mé.

Acid phenyllactic la mot hgp chat sinh hoc méi, ¢6 tiém nang ting dung nhu la chat bao
quan thuc phim, sinh t6ng hgp tit nhém vi khudn lactic, dugc cac nha khoa hoc trén thé giGi
phét hién va tap trung nghién ctu. Nhiéu bdo cdo da chling minh rang PLA la m¢t hgp chat
an toan, c6 kha nang tic ché ca vi khuin gram 4m 1an gram duong va ndm men, ndim mdc, dac
biét la nhiéu loai ndm sinh ddc t6 [2-4]. V6i nhiing lgi ich cing nhu tiém nang da dugc kiém
chling PLA la san phdm réit phu hgp st dung cho nhiing d6i tugng nong san, thuc phdm dé bi
lay nhiém bdi vi sinh vat gay hai va doi hoi c6 tinh an toan cao khi st dung.

Trén quy md 16n, PLA c6 thé dugc thu hoi tit dich 1én men chta nhiéu tap chit bang
phuong phdp héa hoc [5]. PLA trong dich lén men phdn {ing v6i Ca(OH), tao két tha muoi
canxi phenyllactat, dung két tha nay phan ting v6i H,SO, sé tao ra san phdm la PLA dang dung
dich va két tia CaSO,, sau d6 loc hoac ly tam dé thu dung dich PLA.
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Hién nay, nhiing cong trinh nghién ctiu va ting dung PLA trén thé gi6i va & Viét Nam
mdi diing & pham vi tuyén chon nhiing ching vi khuén lactic c6 kha ning sinh PLA cao d€ b6
sung vao thtic an chan nuoi, chi c6 mot vai nghién ctiu thti nghiém san xuat PLA thong qua qua
trinh lén men & quy mo6 nho va tht nghiém béo quan rau qua ché bién t6i thiéu [2, 5]. Do d6
nghién ctiu phan lap va tuyén chon dugc chung Lactobacillus sp. c6 kha nang sinh tdng hgp acid
phenyllactic cao ing dung trong bdo quan néng san - thuc phdm rat cé y nghia.

Acid phenyllactic dugc sinh tong hgp tt nhiéu loai vi sinh vét [10], tuy nhién cac loai vi
khuén Lactobacillus nhu: L. plantarum, L. acidophilus, L. paracasei c6 kha nang sinh PLA cao
hon [11]. Do vay, d€ tuyén chon dugc chting vi sinh vét ¢6 kha nang sinh PLA cao, cin tép trung
phan 1ap cac chtng vi khudn Lactobacillus sp.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu nghién ciu
Rau ctt mudi thu théap ti chg Xuan Mai va Ha Dong tai Ha Noi

Chung doi chiing: Shigela flexneri S1, Samonela enterica ST, Escherichia coli T1,
Staphylococcus aureus SA, Apergillus niger LN02, Apergillus oryzae A4, Apergillus flavus do bd
suu tap giong cia BO mon Cong nghé vi sinh - Héa sinh, Vién Cong ngh¢ sinh hoc Lam nghiép
cung cap.

Héa chit: moi truong nudi cdy vi sinh vét ti hang HiMedia va mot s6 hoéa chat khéc tu
Trung Quéc.

Thiét bi: st dung cac thiét bi thudng quy trong nghién ctiu vi sinh vét, bao gém: kinh hién
vi (Olympus - Nhat Ban), ta sdy (Memmert - Dtic), ta nuéi (GYROMAX 737- My), thiét bi kht
trung (Hirayama - Nhat Ban), ti cdy vi sinh (CHCLab - Han Qudc).

2.2. Phuong phap nghién ctiu
2.2.1. Phan lap va dinh danh cdc chiing vi khudn Lactobacillus sp.

Cac chung Lactobacillus sp. dugc phan lap theo phuong phap cia Nguyén Thi Minh Hang
va cong su, ti mau rau cu mudi chua dugc thu thip ti chg 6 Xuan Mai va Ha Dong - Ha
Noi, dya trén dac diém hinh théi cta khuén lac, hinh thai vi khuén, tinh chat gram, hoat tinh
catalase, kha nang di dong, kha nang sinh acid lactic [6].

Sang loc chiing c6 khd ndng sinh acid lactic cao: Vi khudn dugc nudi trong méi truéng MRS
long (Lactobacillus MRS Broth) trong 48 gi¢ & 37°C, t6¢ do lac 200 vong/phut. Xac dinh ham
lugng acid tao ra bang phuong phap chudn do Therner [6], tii d6 lya chon cac chung sinh acid
lactic cao.

Tuyén chon chiing sinh PLA cao: qua trinh tuyén chon dya trén nguyén ly PLA phan ting
ddc hiéu v6i Ca(OH), tao canxi phenyllactat két ta nén chung vi sinh vat tao ra lugng 16n PLA
sé tao nhiéu két tta canxi phenyllactat khi dia Ca(OH), vao dich nudi cdy. Sau d6 ti€p tuc sang
loc cac chung nay dya trén két qua xac dinh ham lugng PLA tao thanh bang HPLC [10] dé lua
chon chuing c6 kha nang sinh PLA cao nhat.

Dinh tén ching vi khudn tuyén chon: Sti dung Kit API 50 CHL Medium (API system,
France) véi 49 loai dudng d€ dinh tén chung theo phuong phap cua Aras va cong su [7].
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2.2.2. Thu PLA tii canh trudng vi khudn

Céc chling c6 kha nang sinh PLA cao dugc nu6i trong mdi trudng MRS 1dng véi téc do 100
vong/phut trong 72 gid & nhiét do 37°C. Ly tdm thu dich canh trudng, bé sung Ca(OH), 10 %
t6i pH = 10 va két tinh muoi ¢ 5°C trong 18 gio. Loc thu mudi két ttia (Canxiphenyllactat), sdy 6
50°C trong 12 gi6 va can lugng muoi thu dugc. B6 sung acid H,SO, 98% véi lugng viia du dé tao
két tia CaSO,. Rlia mau 03 lan biang nudc cit vo trung va ly tam & 1.500 vong/phit & 4°C bang
thiét bi li tAm, loc thu dich PLA [5].

2.2.3. Xdc dinh hoat tinh khdng khudn va ndm ciua PLA

Khd nang khdng vi sinh vat ctia ché phdm PLA: dugc xdc dinh theo phuong
phap khuéch tan thach (agar diffusion) [8]. Mo6i trudng thach cé chtia 10° CFU/mL chiing can
kiém tra da dugc nuoi cdy. Giéng thach dugc duc trén moi truong cé duong kinh 7 mm (d) va
150 uL ché phdm PLA dugc cho vao trong giéng. Gili nguyén dia thach & diéu kién 4°C trong
thoi gian 05 gig d€ dich khuéch tan déu trong dia thach. Nudi cdy & diéu kién thich hgp véi tling
chting vi sinh vét va sau 02 ngay do vong tic ch€ trén dia thach (D, mm). Thi nghiém déi chiing
st dung nudc cit, moi cong thiic bé tri ldp lai 03 1an. Hoat tinh khang khuén hay khdang ndm cua
PLA dugc tinh bang duong kinh vong khang khudn AD =D - d (mm).

Nong do tic ché téi thiéu (MIC) ciia ché phdm PLA: Tién hanh pha loang hang loat ndng do
PLA: 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60 mg/mL trong cac binh tam gidc chtia mdi trudng
l6ng (150 mL). B6 sung 2 mL dich nuo6i cdy chung vi khuén (Shigela flexneri, Samonella enterica,
E. coli, S. aureus) hodc dich bao tti ndm (A. niger, A. oryzae, A. flavus) véi mat do 10° CFU (bao
tt)/mL vao moi trudng va nudi trong 24 gic 6 37°C (hodc 30°C v6i ndm moc) véi tée do lac 150
vong/phut. Cdy trang 100 pL dich trén dia thach chida Triton X100 (mdi nong d¢ trai 3 dia) va
nudi trong 48 git ¢ 37°C (hodc 30°C v6i ndm). Xac dinh méat d6 cua khuén lac vi khudn trén cac
dia thach 6 m6i néng do PLA. Cong thiic d6i chiing (khong bd sung ché phdm PLA) dugc thuc
hién giéng nhu & cong thic thi nghiém.

Noéng do MIC dugc tinh & ndng do PLA thap nhat c6 thé tic ché dugc su phat trién ctia vi
khu4n va ndm mdc [9].

2.2.4. Ung dung ctia PLA trong bdo qudn xodi va 6t

Xoai va 6t tuoi sau khi lua chon, rtia bang dung dich natri hypocloride 200 ppm va trang
lai bang nudc cit. Can 300 g 6t va 1 kg xoai nhiing vao 500 mL dung dich da chuén bi san gom
PLA & cic nong do khéac nhau, 1% CaCl,. Sau 2 phit, mau dugc ldy ra, d€ rdo trong 5 phut réi
x€p vao khay x6p va dugc bao kin lai baing mang PVC va theo doi trong 28 ngay & 4°C - 5°C [5].
Dbanh gia hiéu qua ctia bao quan bang PLA thong qua céc chi tiéu cdm quan ctia san phdm.

2.2.5. Phuong phdp danh gia cam quan

banh gia tong quat mtic chat lugng clia san phdm so véi tiéu chudn hodc so véi cac san
phidm cung loai trén tt ca cac chi tiéu cdm quan: mau sac, mui, vi va trang thai. Héi dong danh
gid cam quan goém 30 thanh vién dugc hudn luyén diy da vé€ nhan biét cac mui, vi co ban;
mo ta cac ddc tinh ctia san phdm dén danh gia cho diém (theo TCVN 11186:2015 va TCVN
12387:2018). Trong qua trinh danh gia cac thanh vién dugc cung cap nudc loc dé€ sic miéng sau
khi danh gia tiing mau thu. Tién hanh danh gia chét lugng cdm quan cta san phdm bang phép
thtt cho diém thi hiéu (Bang 1) theo thang diém Hedonic tti 1 diém (hoan toan khong thé chap
nhan) dén 9 diém (tuyét voi).
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Bdng 1. M6 td ddc diém ctia qud xodi theo thang diém cdm quan
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nhét bé mit nhét
Mau vang sam, Mau do sim, Thit qua nhin,
3 xuat hién mot  xuithiénmot  Muila,vila Muila,vila  tiét nhiéu dich Mém nhiin
s6 dom den s6 dom la qua
Mau vang sim, Mau do sam, Thit qua nhin Mém nhiin
2 xuathiénnhiéu  xuit hién Mui la Mui la nat, tiét nhiéu .
X in . ax . 5 nat
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Phan qudtham  Dién tich Ny o Ny Tl}lt dsa nhljn Mém nhiin
1 . . 1. Mui la nhiéu Mui la nat, tiét nhiéu .
den 16n dom 16n . X nat
dich qua

2.2.6. Ddnh gid va xii ly s0 liéu
Cac thi nghiém dugc lap lai 03 lan va cac két qua nghién ctiu la trung binh ctia 03 1an ldp
lai, s6 liéu dugc xt Iy bang phan mém Excel.
3. KET QUA VA THAO LUAN
3.1. Phan lap va tuyén chon chung vi khuén Lactobacillus sp.
3.1.1. Phan lap chiing Lactobacillus sp.

Két qua thu dugc thé hién & Bang 2 cho thdy tu 43 mau rau ci mudi chua da phéan lap
dugc 31 chtng vi khuén c6 hinh thai khuén lac tron, nhdn, mau trang stia, gram duong, hinh
que, hoat tinh catalase 4m tinh, khong c6 khd nang di dong; c6 vong phan gidi CaCO, v6iD -d
ti 9 - 11 mm (Hinh 1).
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Bdng 2. Két qud phan ldp ching vi khudn Lactobacillus sp.

Sé ching Lactobacillus sp.

T Mau phén lap S6 mau phan lap phan lap duige
1 Mang chua 8 11
2 Ca mudi 10 4
3 Rau cai muoi chua 6 2
4 Hanh muéi 10 5
5 Sung muoi 9 9
Tong so 43 31

3.1.2. Sang loc cdc chiing vi khudn sinh acid lactic cao

Két qua sang loc dugc thé hién & Bang 3 cho thdy kha ning sinh acid ctia cdc chung nam
trong khoang tti 1,26 - 1,84 g/L. Trong d6 cac ching MV3.2 la chting sinh acid yéu nhat v6i ham
lugng 1,26 g/L. Hai ching MX3.2 va MX2.5 c¢6 kha nang sinh acid manh nhat véi ham lugng
1,84 g/L. Lua chon 10 chiing c6 kha nang sinh acid lactic cao (1,71 - 1,84 g/L) bao goém cac

Hinh 1. Khd ndng phan gidi CaCO, ctia cdc chiing Lactobacillus sp.

chting: HC4, HC5 (ttt hanh muéi); MX2.5, MX2.6, MX3.2 (tii mang mudi); OS2, OS7, OT1 (tu
ca muoi); SU2.1, SU2.2 (tli sung mudi). S6 lugng vi khudn lactic phan 1ap dugc tuong duong véi

mot s6 cong bo cua tac gia khac. Nguyén Thi Minh Hang va cong su da phan lap tit mau nudc
dua va ca muoi dugc 07 chiing vi khuén lactic [6]. Huynh Ngoc Tam va cdng su phan 1ap tii dua

1é¢ non muéi chua dugc 19 dong vi khudn lactic [12].

Bdng 3. Ham lugng acid lactic trong dich lén men ctia cdc chiing phan ldp

Tén Ham lugng Téen  Ham lugng Tén Ham lugng

TT ) . TT ) . TT ) .
chiing acid (g/L) ching  acid (g/L) ching acid (g/L)
1 CA23 1,30 £ 0,01 12 MX34 153+£0,01 23 HC2 1,75+ 0,03
2 DU 2.5 1,35 £ 0,02 13 MOI11 157+£0,01 24 HC3 1,35 £ 0,01
3 MV 1.1 1,39 £ 0,01 14 OT1 1,71 £0,02 25 HC4 1,80 £ 0,02
4 MV 25 1,48 £ 0,01 15 SUL5 1,53+0,01 26 HC5 1,75 £ 0,02
5 MV 2.6 1,62 £ 0,03 16 SUl6 1,62+0,01 27 OS2 1,71 £ 0,03
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6 MV31 157+002 17 SU21 1,71+0,03 28 0S3 1,39 + 0,01
7 MV32 126+0,01 18 SU22 1,71+0,03 29 0S5 1,48 + 0,01
8 MV34 1,53+0,01 19 NDH2 1,57+0,01 30 0S6 1,30 £ 0,01
9 MX25 1,84+0,03 20 LT6 1,62+0,02 31 0S7 1,75 + 0,02
10 MX26 1,71+0,03 21 LT7 1,39 £ 0,01 D6i

32 b 0,18 + 0,00
11  MX32 1,84+0,02 22 HC1 1,44 + 0,01 chung

3.1.3. Tuyén chon chiing sinh acid phenyllactic cao

Do PLA phan ting héa hoc dac hiéu véi Ca(OH), tao két thia mudi canxi phenyllactat, két
tlia nay phan ting v6i H,SO, sé tao ra san phdm la PLA dang dung dich va két ttia CaSO,. Loai bo
két ttia sé thu dugc dung dich PLA. Nhu véy, lugng PLA trong dich Ién men cang 16n thi lugng
muoi canxi phenyllactat tao ra cang nhiéu. Dua vao nguyén ly nay, qua trinh tuyén chon ching
c6 kha nang sinh PLA cao sé dugc lua chon tli chung c6 dich 1én men tao lugng mudi cao nhat
v6i Ca(OH),.

Trong s6 10 chting c6 kha nang sinh acid lactic cao, MX3.2 c6 kha ndng tao nhiéu mudi
két tinh nhat (4,05 mg/L), cac tinh thé to, r6 rang (Hinh 2), mét s6 ching (MX2.6, SU2.1, SU2.2,
HC5, OS2, 0OS7) tao ra tinh thé mudi canxi phenyllactat rat it (0,02 - 0,07 g/L), tinh thé & dang
bong, kho thu nhan; déi ching (mo6i truong 1én men) khong tao muoi két tinh (Bang 4).

Bdng 4. Ham lugng mudi canxi phenyllactat két tinh cua chiing Lactobacillus sp.

Ham lugng muéi canxi

T Tén chiing phenyllactat (g/L) Ham lugng PLA (g/L)
1 MX 2.5 1,10 £ 0,04 0,79 £ 0,02
2 MX 2.6 0,05 £ 0,002 0,04 + 0,003
3 MX 3.2 4,05+ 0,05 2,92 +£0,04
4 OT1 1,40 £ 0,04 1,01 = 0,05
5 Su2.1 0,07 + 0,002 0,05 = 0,002
6 Su2.2 0,02 = 0,001 0,01 £0,001
7 HC4 2,15+£0,05 1,55+ 0,04
8 HC5 0,05 £ 0,003 0,04 + 0,003
9 OS2 0,06 + 0,002 0,04 + 0,001
10 0Ss7 0,04 = 0,001 0,03 £ 0,001
11 Dai chiing 0,00 + 0,00 0+0,00
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Hinh 2. Tinh thé mudi canxi phenyllactat A: & dang két tinh, B: sau khi sdy khé

Vé mit ly thuyét, néu toan bd PLA & dich mdi trudng nudi cdy chuyén héa hoan toan
thanh mudi canxi phenyllactat va hié¢u sudt thu nhéan canxi phenyllactat két tinh 100% thi cd
1,00 g/L PLA sé tao thanh 1,39 g/L canxi phenyllactat. Do d6, ching MX3.2 c6 kha néng sinh
tong hgp PLA cao nhét (ham lugng 2,92 g/L), cac chung MX2.5, HC4, OT1 tao ra PLA lugng
thap hon (0,79 - 1,55 g/L). Bén canh d6, ham lugng PLA xac dinh bang HPLC ctia ching MX3.2
(1,98 g/L) cao hon chiing HC4 (1,16 g/L). Nhu vay, ching MX3.2 da dugc lua chon cho nghién
ctiu tiép theo.

Chung Lactobacillus sp. MX3.2 sinh téng hgp PLA tuong d6i cao so véi mét s6 bao cao
cua cic tac gia khac. Li va cong su da st dung chung Lactobacillus sp. SK007 sinh t6ng hgp PLA
1,13 g/L [13]. Kamata va cdng su st dung chung Brevibacterium lactofermentum tao ra 1,92 g/L
PLA [14]. Tuy nhién, d€ tang ham lugng PLA do chung Lactobacillus sp. MX3.2 tao ra can phai
tién hanh cac nghién ctu vé diéu kién nudi ciy ciing nhu cai tao chiing d€ san xuit PLA trén
quy mo 16n hon.

3.1.4. Dinh tén ching vi khudn tuyén chon

Chung Lactobacillus sp. MX3.2 dugc xac dinh kha nang lén men cac loai dudng bang kit
API 50 CHL Medium, cho thiy chung tuyén chon c6 kha nidng lén men nhiéu loai duong nhu:
arabinose, ribose, glucose, fructose, mannose, mannitol, sorbitol, maltose, saccharose, raffinose. ..
nhung khong cé kha ndng1én men glycerol, erythritol, xylose, sorbose, lactose, glycogen, fucose,
arabitol... (Bang 5) tuong dong véi dac diém ctia chung Lactobacillus plantarum. Do d6, chung
tuyén chon cé thé thudc loai Lactobacillus plantarum. Tuy nhién d€ khing dinh chinh xdc hon
tén loai can phai két hgp véi cac nghién ctiu vé sinh hoc phén tu.

Bdng 5. Khd ndng Ién men cdc loai dudng ctia Lactobacillus sp. MX2.5

IT  Chitthis N TT  Chatthi Mol TT  Chithi  Nel 1T Chirhi %
0 Control - 13 D-Mannose + 26 Salicin + 39  Gentiobiose  +
1 Glycerol - 14 L-Sorbose - 27  D-Celiobiose  + 40  D-Turanose +
Erythritol - 15 L-Rhamnose - 28 D-Maltose + 41 D-Lyxose
D-Arabinose - 16 Dulcitol - 29 D-Lactose - 42 D-Tagatose
L-Arabinose  + 17 Inositol - 30  D-Melibiose + 43 D-Fucose

D-Ribose + 18 D-Mannitol + 31  D-Saccharose + 44 L-Fucose
D-Xylose - 19 D-Sorbitol + 32 D-Trehalose + 45  D-Arabitol

AN U e W N
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Meth-
7 L-Xylose - 20  yl-D-Manno- + 33 Inulin - 46 L-Arabitol -
pyranoside
Meth- Potassium
8  D-Adonitol - 21 yl-D-Gluco- - 34 D-MeleZitose  + 47 Gluconate +
pyranoside
Meth- .
N-AcetylGlu- Potassium
9 | yl—D—X}{—d - 22 cosamine + 35  D-Raffinose + " Gluconate )
opyraniside 2-KetoGlu-
10 D-Galactose - 23 Amygdalin + 36 Amidon - conate
11 D-Glucose + 24 Arbutin + 37 Glycogen - Potassium
) ) 49 Gluconate i
12 D-Fructose + 25 Csculinferric g Xylitol - 5-KetoGlu-
citrate conate

3.2. Kha néng tic ché vi sinh vat cia ché pham PLA
Kha nidng khang khudn ctia ché phdm PLA

V6i thtt nghiém PLA nguyén chat, két qua cho thdy 4/4 chung vi khuin khao sat bi tic ché
hoan toan (Bang 6). Diéu nay c6 thé dugc giai thich bdi kha nidng khuéch tan khd manh cta
PLA trén bé mdt thach va vé6i ddc tinh acid nong d6 cao (100%) da lam tic ché hoan toan sy phat
trién ctia cac vi khuén khao sat. V6i ndng do PLA thép hon (5 - 30%) kha ndng tic ché sy phat
trién ctia cac ching vi khudn Escherichia coli, Salmonella, Staphylococcus aureus giam ro rét.
bac biét chung Shigela flexneri phat trién binh thuong tai nhiing giéng c6 nong do PLA 5 - 30%
(khong hinh thanh vong khang).

Két qua nghién ctu kha tuong dong véi mot s6 bao cao vé hoat tinh khang khuén cta
PLA. Ohhira va cdng su cho rang PLA c¢6 kha ning tc ché vi khuén E. coli, Samonella enterica
v6i dudng kinh vong khang khuin 3 mm & néng dé6 PLA 50 mM (15%) [4].

3.2.2. Khd ndng khdng ndm ctia ché phdm PLA

banh gia kha ning khiang ndm cta ché phdm PLA dugc thuc hién trén 03 loai nim:
Aspergillus niger, Aspergillus oryzae va Aspergillus flavus. Két qua & Bang 6 cho thdy PLA c6 kha
nang khang ca 03 loai ndm nay. V6i nong dé PLA 100%, vong tic ché ¢ kich thudc 16n nhat (61,5
mm) d6i véi A. niger va thdp nhét (40,6 mm) véi A. oryzae. O ndng d6 PLA 30% ciing c6 kha ning
tic ché cao d6i véi su phat trién cta ca 03 chiing ndm nay (vong tic ché kha 16n 30,7 - 38,2 mm).

Bdng 6. Kha nang khédng khudn va ndm ctia PLA

Nong Duong kinh vong tic ché trung binh (D-d, mm)
do
PLA Shigela  Salmonella Escherichia Staphylococcus Aspergillus Aspergillus  Aspergillus
(%) flexneriS1 entericaST  coli T1 aureus SA niger LN02 oryzae A4  flavus KN
0 0,0+0,0 0,0 0,0 0,0+0,0 0,0 +£0,0 0,0 £0,0 0,0 +£0,0 0,0 +0,0
5 0,0 +0,0 0,0 £0,0 0,0 +0,0 0,0 £0,0 0,0 +0,0 0,0 £0,0 0,0 £ 0,0
15 0,0+0,0 53+0,1 7,3 0,02 5,2+0,08 10,5+ 0,2 6,8 + 0,01 6,0 0,01
30 0,0+ 0,0 8,4+0,2 11,6 £ 0,1 6,8 +£0,1 38,2+0,3 32,3+0,2 30,7 £0,6

100 42,2+0,8 48,3 + 0,7 50,1 +0,8 30,7 £ 0,5 61,5+ 0,6 40,6 + 0,7 53,8 +0,5
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3.2.3. Xdc dinh khd ndng vic ché téi thiéu (MIC) ciia ché phdm PLA

Gia tri nong do toi thi€u tic ché su phat trién ctia vi khuin va ndm khac nhau r6 rét (Bang
7). V6i vi khudn, gia tri MIC thap hon (20 - 30 mg/mL) so v6i cac chling ndm khao sat (40 - 50
mg/mL). Vi khuén E. coli bi tic ché hoan toan véi ndong dé PLA 30 mg/mL ciing tuong tu nhu
bao cdo cia Magnusson va cong su [9].

Bdng 7. Gid tri MIC cuia PLA vdi vi khudn va ndm

Tén chim flzlylci‘grfli Salmonella  Escherichia  Staphylococcus Aspergillus  Aspergillus  Aspergillus
s S enterica ST coli T1 aureus SA niger LN02 oryzae A4  flavus KN
Cmgmn) 20 25 30 20 45 40 50

3.3. Ung dung ctia PLA trong bao quan xo0ai va 6t
3.3.1. Ung dung ctia PLA trong bdo qudn xodi

Chat lugng cam quan ctia xoai dugc xac dinh theo phuong phap cho diém thi hiéu dua
trén 03 chi tiéu: mau sac, mui vi, hinh thtic bén ngoai. Két qua danh gia cdm quan & cac thai
diém bao quan cho thdy cac mau xoai & cac cong thiic dugc danh gia khac nhau vé chét lugng
cam quan (Bang 8). Xoai & cong thtic doi chiing c6 diém cam quan vé ca 03 chi tiéu kém nhat,
thé hién la diém thi hiéu trung binh vé mau sac, mui vi va hinh thic déu dudi 4 diém sau 28
ngay bao quan. Ngudgc lai, xoai ¢ cong thiic 2 (xti ly CaCl, va PLA) dugc ddnh gia tuong doi cao
sau 28 ngay bao quan véi diém trung binh tii 5,9 - 7,0 diém.

Mau sdc c6 vai tro quan trong trong cac gia tri cdm quan ctia cac san phdm ca qua. Chinh
mau sic la mot trong nhiing yéu t6 vo cung quan trong tic dong dén ngudi tiéu diing khi lua
chon san phdm. Hién nhién, mau sic cang tuoi, tu nhién, thi sé cang hdp dan nguoi tiéu dung.
Tuy nhién, trong qud trinh bao quan c6 nhiéu yéu t6 tic dong dén san phdm nhu nhiét do, do
4m, vi sinh vat,... lJam mau sac bi bién déi.

Bdng 8. Chdt luigng cdm quan ctia xodi va 6t

Diém cdm quan trung binh

Chi tiéu 7;‘:; fi(‘:l’;;’ ;’;" Xoai Ot
CTI1 CT2 CTI1 CT2

0 8,5+ 0,34 8,5+ 0,26 8,8 + 0,28 8,8 + 0,31
Mau sic 14 6,2+ 0,26 7,8 0,22 4,5+ 0,15 8,2 % 0,27
28 3,10,11 5,9+ 0,17 2,1 0,08 7,6 % 0,26
0 8,8 0,35 8,8 + 0,25 8,3 % 0,26 8,3 0,29
Mii, vi 14 550,21 7,9+ 0,23 3,54 0,12 7,9 0,28
28 2,1+0,07 6,7+ 0,21 2,0 + 0,06 7,2 +0,23
0 8,6 % 0,32 8,6 + 0,25 8,9 % 0,27 8,9 % 0,30
Trang thdi 14 6,5+ 0,25 7,9 + 0,25 4,5+0,13 8,1+ 0,29
28 2,840,12 7,0 £ 0,22 2,20,08 7,0 £ 0,24
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Quan sat sy bién d6i mau sic cltia x0ai & cac cong thic nhin thiy (Hinh 3 A, B) xoai &
cong thic xt ly v6i PLA khong bi bién d6i mau sac nhiéu (AE giam tu 8,5 dén 5,9 sau 28 ngay),
qua c¢é mau vang, vo qua hoi héo nhung khong xudt hién cac dém den, vé qua khong nhay,
trong khi mau sac ctia xo0ai ¢ cong thic khong xu ly thay d6i nhiéu hon (AE giam ti 8,5 dén
3,1), vo qua vang dam hon, héo va xuét hién nhiéu dém den, nhay va chay nuéc. Nhu véy, bao
quén xodi bang PLA 2% két hop véi CaCl, 1% lam ting thoi gian bdo quan xoai 1én 14 ngay so
v6i khong st dung chat bao quan & nhiét do 40°C.

Hinh 3. Sy bién doi ciia qua xodi va 6t theo cdc cong thirc thi nghiém sau 28 ngdy
A, C: CT2 (PLA 2% + CaCl, 1%); B, D: CT1

Két qua thu dugc nay tuong duong véi nhiing két qua nghién ctiu cia Mitra va cdng su
[8] cong b6 (dung hypobaric va nhiét d6 thap bao quan xoai chin trong 2 - 4 tudn) va ngan hon
10 ngay so v6i két qua nghién ctiu ctia Lalel va Singh [15]. (xo0ai gili dugc 38 ngay khi bao quan
trong CO, 6% va O,3%).

3.3.2. Ung dung ctia PLA trong bdo qudn 6t

Ot dugc danh gid 1a c6 mau sic ban dau rit dep mat (8,8 diém). Tuy nhién, viéc gidm vé
diém cam quan & cac cong thiic xu ly khac nhau ro rét. Piém danh gid nay giam xudng dang ké
tu 4,5 - 2,1 sau 14 va 28 ngay néu khong dugc xu ly véi PLA (Bang 8). Sau 28 ngay bao quan,
diém cam quan vé mau sic ctia cong thiic d6i chiing la thdp nhat 2,1 diém, trong khi diém cao
hon thudc vé cong thiic 2 la 7,6 diém. Hinh 3 ciing cho thdy qua 6t khi bdo quan biang PLA c6
mau do tuoi, qua bong, chi cé cudng bi héo trong khi 6t doi chiing (khong xt ly PLA) bi héo,
bién d6i mau sic va c6 cac d6m nhay trén bé mat qua.

Tuong ty, di€m cam quan vé mui vi gidm ti 8,3 diém (ban d4u) xudng 2,0 diém sau 28
ngay (v6i cong thiic d6i chiing) trong khi mui vi ctia 6t dugc cho diém rat cao d6i véi cong thiic
xt Iy PLA 2% két hop véi CaCl,. Két qua ddnh gid cdm quan vé trang thdi & cong thiic doi chiing
cing thay d6i nhiéu theo thdi gian bao quan. Piém cam quan giam di dang ké tii 8,3 - 8,9 xudéng
3,5 - 4,5 sau 14 ngay va giam tiép xudng 2,0 - 2,2 sau 28 ngay. Piém cam quan ctia cac cong thiic
2 cling giam xudéng nhung giam it (tt 8,9 dén 7,0). Nhin chung, chat lugng cam quan 6t cta
cong thiic xti Iy PLA cao hon nhiéu so véi doi chiing.

Két qua nghién ctiu cho thdy qua 6t khi bao quan & diéu kién 4°C (khong st dung chat bao
quan) chi git dugc 02 tuan, tuong tu nhu bao cdo ctia Rico va cong sy [16], Hameed va cdng su
[18]. Khi stt dung chat bao quan sinh hoc, thoi gian bao quan ting 1én 14 ngay so véi doi chiing
G diéu kién nhiét do 4°C.
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KET LUAN

Nghién ctu da phan lap va tuyén chon dugc ching Lactobacillus sp. MX3.2 c¢6 kha

nang sinh téng hgp acid phenyllactic 1,98 g/L tii 43 mau rau ¢t mudi chua. Ché phdm acid
phenyllactic c6 kha nang tic ché hoan toan ca 03 loai ndm moc 1a Aspergillus niger, Aspergillus
flavus va Aspergillus oryzae & nong d6 40 - 50 g/L va 03 loai vi khuén gay haila E. coli, Salmonella
enterica va Shigela flexneri  nong do 20 - 30 g/L. Qua xoai va 6t khi sti dung PLA & nong do 2%
két hgp véi CaCl, 1% trong 2 phit d€ bdo quan cho thdy san pham ddm bao chét lugng lén téi
28 ngay, kéo dai hon so véi khong xti ly 14 ngay.
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Collection of phenyllactic acid from a strain of Lactebacillus sp.
and application in agricultural products preservation

Dung Vu Kim, Nhu Ngoc Nguyen, Sy Dung Le, Ngoc Hien Vu Thi

Vietnam National University of Forestry, Hanoi, Vietnam

Abstract

Phenyllactic acid (PLA) is a biological compound from microorganisms. PLA is capable
of inhibiting the growth and development of some pathogen organisms such as gram-negative,
gram-positive, yeast-like, and mold. This paper shows the results of studying the isolation
and selection of Lactobacillus sp. MX3.2, which is capable of producing a high amount of
phenyllactic acid (1.98 g/L) from sour vegetables. The PLA obtained from fermentation broth
of Lactobacillus sp. MX3.2 has been tested to some strains like Aspergillus niger, Aspergillus
flavus, and Aspergillus oryzae at concentrations of 40 - 50 g/L, and E. coli, Salmonella enterica,
and Shigela flexneri at concentrations of 20 - 30 g/L. The results showed that almost all these
strains were inhibited. Besides, the obtained PLA also showed high effectiveness in protecting
some agricultural products from pathogens. Mango and chilli, which were treated with 2% PLA
and CaCl, 1% for two minutes after 28 days of storage, retained freshness, tastiness, and good
sensory quality longer than 14 days without treatment.

Keywords: Lactobacillus, phenyllactic acid, protect, selection.
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