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KHAO SAT ANH HUONG CUA NONG PQ CARBOXYMETHYL CELLULOSE
PEN KHA NANG SINH TRUONG, TON TAI VA KHANG NAM
CUA VI KHUAN LACTOBACILLUS TREN CHUNG NAM MOC
LASIODIPLODIA PSEUDOTHEOBROMAE
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CMC (Carboxymethyl cellulose) dwge sir dung tao mang bao géi dé bdo qudan trdi cdy, nham giir
dwoce dg twoi ma khéng anh huéng dén chat heong cia thue pham. Céac ching vi khudn Lactobacillus
spp. ddac biét la L.plantarum CC6, L.fermentum DC2 va L.fermentum DG2 dwoc chitng minh co hoat tinh
khdng nam cao. Nghién civu da sir dung két hop CMC va ba chiing vi khudn Lactobacillus spp. nham tang
hoat tinh khéng ndm Lasiodiplodia pseudotheobromae gdy bénh trén trdi cdy ddc biét chém chém sau thu
hoach @é kéo dai thoi gian bdo qudn. Két qua khao sdt cho thdy cdc ching vi khudan Lactobacillus spp.
¢ 13°C phdt trién tot hon nhiét dp phong. Két hop véi 1% CMC & nhiét dg phong va 1,5% CMC 6 13°C
vi khudn L. fermentum DC2 va L.plantarum CC6 c6 kha ndng phdt trién va khdng nam bénh tot nhdt.

Tur khoa: Trai cay bi hw hong, Lactobacillus plantarum, Lactobacillus fermentum, Carboxymethyl

cellulose, Lasiodiplodia pseudotheobromae.

1. Pit van dé

Nam Lasiodiplodia pseudotheobromae
thuong gay ra su théi rira, mat nude va bién mau
cua vo cac loai trai cay ma n6 c6 mit. Bénh xay ra
trén mot ving nho vo qua, bénh thudng xuat hién
vao ngay thu 3, thr 4 trong qua trinh bao quan.
Ban dau, trén vo qua chi xuét hién mot vét mau
nau rat nhat, rit mo c6 dudng kinh khoang 0,8 cm.
Vét bénh tiép tuc phat trién lan dan ra bé mat vo
qua véi tbe d6 kha nhanh. Sau khi xuét hién 1 dén
2 ngay vét bénh chuyén sang mau nau dam, chay
nudc va trai cdy bat ddu hong. Phan bi nhiém nim
c6 mau den va xuét hién cac khuan
ty nam [7].

O nhiét do cao va am do thép
trai cay dé bi hu hong do su phat
trién cua ndm bénh. Do vay, trai
cdy c6 thoi gian bao quan ngén.
Viéc str dung thudng xuyén thude
di¢t ndm dé kiém soat bénh s& anh
huong xau dén moi trudng va it
dugc nguoi tiéu dung chap nhan
[5]. Ngoai ra, sau thu hoach, trai
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Hinh 1. Triéu chirng bénh théi lan m&
do Lasiodiplodia pseudotheobromae
gay ra trén chom chom

cdy con duge bao quan bang phuong phép xir 1y
hoa chét hoic kiém soat khi quyén nhung két qua
thu duogc chua thyc sy kha quan [10].

CMC (carboxymethyl cellulose) dugc ung
dung phd bién trong tao mang bao gbi dé bao quan
trai cay, nham giit dwoc do twoi 1au ma khong anh
huéng dén chit lugng cua thuc phim. Trong [11],
Yinzhe va cong su da nghién ctru st dung mang
bao CMC béo quan qua hd dao & nhiét do thuong.
Két qua viéc sir dung cac mang CMC han ché qua
trlnh oxy hoa chit béo ma khong anh huong dén
cu tric ciia qua. Két qua nghlen clru bdo quan cam

w2 mat cho thay c6 thé 1am giam
ton that khoi lwong cua cam
mat va kéo dai thoi gian ton
trit cam dén 9 tuan bang bién
phap xir Iy ozone két hop véi
bao mang CMC (hodc mang
pectin) va bao quan trong bao
bi PE (hoic PP) khong duc 16
0 nhi¢t d610°C [9]. Theo [11]
da nghién ctru anh hudng cua
CMC va alginate két hop voi
men bia vé bao quan nho sau
thu hoach. Viéc st dung 2%
ctia alginate va 3% CMC két hop v&i nAm men bia
gitip cho viéc mat trong luong va tong chat rin hoa
tan han ché.

Hién nay, viéc nghién ctru, phan lap cac chung
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vi sinh vét c6 hoat tinh doi khang chéng lai mot sb
bénh sau thu hoach trén trai cdy tuoi ndi chung va
chom chom noi riéng cling dang dugc quan tam va
g dung vao thyc té [6], [4], [8]. CO thé ké dén 3
chung vi khuan Lactobacillus spp. (CC6, DC2 va
DG2) dugc phén 1ap va tuyén chon tir 56 chung vi
khuan Lactobacillus spp. c6 hoat tinh d6i khang
chéng lai ndm Lasiodiplodia pseudotheobromae
va Phomopsis mali gdy bénh théi trén chom
chom. Nghién ctru nay két hop nhimng dic tinh wu
viét ciia chit mang CMC véi 3 ching vi khudn
Lactobacillus spp. nham tang hoat tinh ddi khang
chdng lai nAm Lasiodiplodia pseudotheobromae
gdy bénh trén trai cay dé co thé kéo dai thoi gian
bao quan va xuit khiu.

2. Vat liéu va phuwong phap nghién ciru

2.1. Vit liéu nghién ctru

Hai gidng vi khudn L.plantarum CC6 (phan
1ap tor chom chom), L.fermentum DC2 (phan lap
tur dua cai) va L.fermentum DG2 (phan 1ap tir dua
gang) duoc thuc hién bdi tic gia Nguyén Thi Ngoc
Trac va cong tac vién (2013). Nam Lasiodiplodia
pseudotheobromae dugc phéan 1ap boi tac gia Tran
Thuy Ai Tam (Luén van Thac sy, nam 2012) tai
Vién Nghién ctru va Phat trién cong ngh¢ Sinh hoc,
Pai hoc Can Tho. M6i trudng MRS dé nudi cdy,
moi truong PDA khao sat hoat tinh khang nim
cta hai vi khuan trén. Chat mang CMC mua tai
Cong ty Trach nhiém hiru han Phuong Duy (Suntze
Chemical Co. Ltd). Dung dich ddi khang 1a dung
dich tang sinh vi khuan Lactobacillus spp. c6 bd
sung CMC v6i cac ndong do khac nhau. Pbi twong
d6i khang 1a ndm Lasiodiplodia pseudotheobromae
duoc phan lap tir chom chom.

2.2. Phuong phap nghién ciru

2.2.1. Thi nghiém 1: khao sat kha nang sinh
trieéng va ton tai ciia vi khudan Lactobacillus spp.
két hop CMC trén MRS

Thi nghiém duogc b tri hoan toan ngau nhién
gdém 3 nhan t6 véi 42 nghiém thirc, 13p lai ngiu
nhién 3 1an. Nhiét d6: nhiét d6 phong (khoang
25+2°C) va 13°C (nhiét do bao quan céc loai trai
cay XUAt khéu). Néng d6 CMC: 0; 0,25; 0,5; 0,75;
1; 1,25; 1,5 (%). Ba chung vi khuan: L.plantarum
CCé6, L.fermentum - DG2, L.fermentum - DC2.

Phwong phap thuc hi¢n: Hut 1 ml dung dich
vi khuén Lactobacillus spp. mat do 108 CFU/ml,
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tang sinh trong moi truong MRS long trong 24
gi0. Sau do, bd sung 14n luot cac dung dich CMC
co néng d6 0; 0,25; 0,5; 0,75; 1; 1,25; 1,5 (%) vao
dich tang sinh vi khuan; tién hanh pha lodng mau
tir nong d6 10" dén 10® CFU/ml. Ding micropipet
hat 0,01 ml tir mdi ndng d¢ pha lodng mau nhu trén
vao dia moi truong MRS agar dd chuén bi trude
(mdi ndéng do lap lai 3 1an). Doi kho, day dia, up
nguoc lai va u ky khi ¢ nhiét do phong (khoang
2542°C) va nhiét 6 13°C. Bém mat do vi khudn
Lactobacillus spp. & 6 khoang thoi gian (1, 3, 5,
7, 14, 21 ngay).

Chi tiéu theo déi: S6 khuan lac roi hién dién
trén dia dém mat do trong moi truong MRS agar
tir nhirng ndng d6 pha lodng & cac nghiém thic
khao sat.

2.2.2. Thi nghiém 2: Khdo sdt anh hwéng nong
dé CMC dén hoat tinh khang ndm cdc ching vi
khudn Lactobacillus spp.

Thi nghiém dugc b tri hoan toan ngau nhién
gdém 3 nhén t6 voi 42 nghiém thire, lip lai ngiu
nhién 3 1an. Nhiét d6: nhiét d6 phong (khoang
25+2°C) va 13°C. Nong d6 CMC 0; 0,25; 0 5;
0,75; 1; 1,25; 1,5 (%). Sinh khdi ctia cac gidng
vi khuan. L.plantarum CC6, L.fermentum DG2,
L.fermentum DC2.

Phwong phap thue hi¢n: Tang sinh vi khudn
Lactobacillus spp. trong moi truong MRS long
trong 24 gio. Sau d6, bo sung lan lugt CMC véi cac
néng d6 0;0,25;0,5;0,75; 1; 1,25; 1,5 (%) vao dich
tang sinh vi khuan (dung dich d6i khang). Hit 1 ml
dung dich d6i khang phi 1én méi truong PDA. Tién
hanh cdy ndm Lasiodiplodia pseudotheobromae
1én moéi trudng PDA phu dich d6i khang da dugc
dé kho, kich thudc ndm & cac nghiém thirc khao
sat nhu nhau. Day kin va Gp ngugc dia u ky khi
& 13°C va nhiét d6 phong. Theo ddi hoat tinh d6i
khang cta dung dich két hop & nhiét d6 phong sau
40 gio va 13 ngay o nhiét do 13°C.

Chi tiéu theo doi: Do dudng kinh nim phat
trién trén bé mit dia thach PDA. Puong kinh nam
ctia vi khuan dugce tinh tir diém to nAm hién trén dia
do dbi ximg qua tam 1a thach nim Lasiodiplodia
pseudotheobromae ciy trén moi trudng PDA. Két
qua do duong kinh 13 trung binh caa 3 1an lap lai.
Kha ning e ché cua vi khuan dbi v6i ndm dugc
xac dinh nhu sau:
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Kha ning khang nam (%) = [(A - a)/ A]x100.

Trong d6: A: dudng kinh trung binh ba lan
lap lai ciia dia ndm dbi chung; a: duong kinh trung
binh ba lan lap lai cua cac nghi¢m thure khao sat.

2.2.3. Xir Iy 56 lidu

Céc thi nghi¢m dugc 1ap lai 3 lan, két qua

dugc ghi nhan va xir 1y thong ké bang phan mém
Statgraphic Centurion XV.I, Excel 2013 véi muc
do tin cay 95%.

3. Két qua va thio luin

3.1. Khio sat anh huong nong d9 CMC dén
kha ning sinh truéng, ton tai va hoat tinh khang
nim ciia cac chiing vi khuin Lactobacillus spp.
& nhiét do phong

3.1.1. Anh huong ciia nong do CMC dén kha
ndng sinh truéng va ton tai cia cdc ching vi khudn
Lactobacillus spp. ¢ nhiét do phong

Két qua khao sat anh huong CMC dén kha
ning sinh trudng va ton tai cua cac chung vi
khuan, cho thay: thoi gian ton tai ciia cac chung
vi khuan L.fermentum DC2, L fermentum DG2 va
L.plantarum CC6 trong moi trudng MRS dén ngay
21 con ton tai. Cac chung vi khuan Lactobacillus
spp. mat do twong d6i cao khi két hop véi CMC &
nhitng ndng d6 khac nhau. Giita cac nghiém thirc
khong co6 sy chénh I¢ch 1on vé mat d6. Piéu nay
thé hién cu thé ¢ timg chung vi khuan Lactobacillus
spp. (Hinh 2).

O nhiét d6 phong, sy phat trién ctia vi khuan
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L.fermentum DC2 kéo dai dén hon 21 ngay. Khi
két hop vai CMC trong cac nghiém thirc khao sat
ndng do tir 0,25% dén 1,5%, vi khuén L.fermentum
DC2 van phat trién tot v6i dudng sinh trudng tuong
duong v6i nghiém thirc d6i ching (Hinh 2a). Trong
sO cac nghiém thirc két hop CMC, nghiém thirc voi
nong d6 0,75% CMC c6 mat d6 vi khudn cao nhét 1a
107 CFU/ml sau 5 ngay, trong khi cac nghiém thirc
khac hau nhu giam. O ndng do 1%, 1,25% va 1,5%
CMC, vi khuan L.fermentum DC2 c6 dudng sinh
trudng twong ddng, mat do cao nhit sau 1 ngay 1a
108 CFU/ml, trong khi nghiém thirc d6i chimg chi
dat khoang 10° CFU/ml.

Vi khuan L.fermentum DG2 chi ton tai duoc
khoang 14 ngay trong mdi truong MRS. Khi két
hop voi CMC, vi khuan L.fermentum DG2 c6 thé
kéo dai thoi gian ton tai hon 21 ngay & cac nghiém
thirc c6 nong do tir 0,25% dén 1,5% (Hinh 2b). Két
qué thu dwoc & Hinh 2b cho thdy kha ning ton tai
ctia vi khuan L.fermentum DG2 & cac nghiém thirc
tuong duong nhau, gan nhu khéng c6 sy khac biét.
Mat d6 vi khuan giam dan theo thoi gian. Tuy nhién,
dén ngay thir 21 van duy tri duge & mirc kha cao
khoang 10* CFU/ml. C6 thé thiy, nong d6 CMC
tuy c6 anh huong dén su phat trién cua vi khudn
L.fermentum DG2 nhung khong 16n.

Tuong ty nhu vi khuén L.fermentum DG2, &
nhitng 36 CMC khéc nhau vi khuan L.plantarum
CC6 khong c6 su khac biét nhiéu (Hinh 2c). Két

qua thu dugc ¢ Hinh 2c¢ cho

1S)

thay vi khuan L.plantarum

CC6 c6 thé ton tai trong

mai truong MRS ¢6 bd sung

Miit 56 ( Log CFU/ml)

CMC v6i ndong do khao sat

Mit s6 (Log CFU/ml)

o N & o ®
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tir 0,25% dén 1,5%, thoi gian
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ton tai kéo dai dén ngay thir
21. Song & nghiém thiec BC,
thot gian ton tai cia vi khuan

14 21
Thoi gian (gio)

L.plantarum CC6 ngén hon,
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khoang 14 ngay. Nghiém thirc
voinong do 1,5% c6 mat do
107 CFU/ml gan nhu khong
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Hinh 2. Kha niing sinh truéng va ton tai cia vi khuin DC2, DG2 va CC6

két hgp CMC & nhiét do phong

Ghi chii: PC = déi chimg; 0,25 = DC2 + 0,25% CMC; 0,5 = DC2 + 0,5% CMC; 0,75 = DC2 + 0,75%
CMC; 1,0 =DC2+ 1,0% CMC; 1,25 = DC2 + 1,25% CMC;1,5 = DC2 + 1,5% CMC.

bién dong sau 3 ngay dau
tién. Trong khi d6 cac nghiém
thirc két hop khac déu giam
manh sau 1 ngay (trung binh
khoang 10> CFU/ml). Ndng

)
21
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d6 0,5%, vi khuan phat trién On dinh nhét va dat
mat do cao nhat so véi cac nghiém thtrc con tdn
tai vi khuén. Trong do, néng d6 0,75% vi khuan
L.plantarum CC6 dat mat do cao nhat (107 CFU/
ml) sau 7 ngdy, gip 103 1an so voi nghiém thirc dbi
chimg cung thoi diém.

Nhu vay, ¢ nhi¢t d6 phong ching DC2 c6 kha
nang ting trudng va phat trién 6n dinh nhit & ndng
do CMC 0,75%. Chung DG2 va CC6 c6 murc tang
truong twong duong nhau.

3.1.2. Anh hwong ciia nong do CMC dén hoat
tinh khdng nam cac dong vi khudan Lactobacillus
spp. o nhiét do phong

Néam Lasiodiplodia pseudotheobromae dugc
ciy 1én méi trudng PDA phu dich d6i khang theo
ddi trong 40 gio. Két qua khang nim duoc thé hién
o Bang 1 va Hinh 3.

Biing 1. Két qué dbi khang nim Lasiodiplodia
pseudotheobromae cia cac chiing vi khuan
Lactobacillus spp. ket hgp voi CMC 6 nhiét d phong

Kha niang Kh3 néing
Nghigm | Khangnam | ooy | Khdng nam
thire gitra cac thite giita cac
nghiém thic nghiém thic
(%) (%)
NT13 31,258 NT17 80,68°
NT14 33,85¢ NT20 84,02°
NT8 36,08¢ NT10 92,57
NT12 44,63f NT15 100?
NTI11 47,23f NT5 100?
NT7 60,98¢ NT4 100?
NT9 63,21% NT19 100?
NT16 66,93% NT3 100?
NT6 71,01 NT2 100°
NT21 76,59 NT1 100?
NT18 77,33
CV (%) =0,57; LSD (5%) = 2,82

* Ghi chii: Cdce gid tri 6 bang la trung binh ciia ba lan lgp
lai; trong cung mot cot, cdc chir cdi biéu thi su khdc biét khong
¢6 ¥ nghia vé théng ké & mitc 5% qua phép thir Duncan; NTI =
DC2 DC(+); NT2 = DC2 + 0,25% CMC; NT3= DC2 + 0,5%
CMC; NT4=DC2 + 0,75% CMC; NT5 =DC2 + 1% CMC; NT6
=DC2 + 1,25% CMC; NT7 = DC2 + 1,5% CMC; NT8 = DG2
DC(+); NT9=DG2 + 0,25% CMC; NT10=DG2 + 0,5% CMC;
NT1l = DG2 + 0,75% CMC; NT12 = DG2 + 1% CMC; NT13
=DG2 + 1,25% CMC; NTi14 = DG2 + 1,5% CMC; NTI15 =
CC6 bC(+),; NT16 = CC6 + 0,25% CMC; NT17=CC6 + 0,5%
CMC; NT18 = CC6 + 0,75% CMC; NT19 = CC6 + 1% CMC;
NT20= CC6 + 1,25% CMC; NT21 = CC6 + 1,5% CMC; CV
(Coefficient of variation - hé s6 bién thién); LSD (Least significant
difference - sai khdc biét nhé nhdt cé y nghia).
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CV:0,57%

36.088

Hoat tinh Khing nim (%) CC6 mWDG2 mDC2

Hinh 3. Hoat t}’nh khang nim ciia vi khuin
Lactobacillus két hgp CMC & nhiét d¢ phong

. Ghi chii: 86 liéu ghi o c_oAtNIa‘ gid tri trung binh cua
3 lan lép la,i,' Cdc so ¢6 cung mdu tu khac biét khong co y
nghia vé thong ké & mirc 5% qua phép thir Duncan; DC (+) =
dung dich ta“n‘g sinh vi khuan Lactobacillus trong méi truong
MRS khong bo sung CMC; 0,25 = Lactobacillus + 0,25% CMC;
0,5 = Lactobacillus + 0,5% CMC:; 0,75 = Lactobacillus + 0,75%
CMC; 1 = Lactobacillus + 1% CMC; 1,25 = Lactobacillus +
1,25% CMC; 1,5 = Lactobacillus + 1,5% CMC.

O nhiét do phong, vi khuan Lactobacillus
két hop véi CMC thé hién hoat tinh khang nam
cao. Trong 6, 2 chung vi khuin Lactobacillus
fermentum DC2, Lactobacillus plantarum CC6 thé
hién hoat tinh khang ndm manh nhit va gﬁn nhu
twong duong nhau.

So sanh hoat tinh khang nim ctia vi khuén
L.fermentum DC2 & cac ndng d6 CMC khac nhau,
két qua khao sat cho thiy cac nghiém thirc DC2 BPC
(+), DC2+0,25% CMC, DC2 +0,5% CMC, DC2 +
0,75% CMC va DC2 + 1% CMC khang ndm hoan
toan (nAm khong phat trién ¢ dia khao sat). Cac
nong do khao sat cao hon, vi khuén L.fermentum
DC2 c6 thé hién hoat tinh khang nam nhung thap,
su khac biét khong co y nghla ve mat thong ké.

Két qua phan tich thong ké cho thay, vi khuan
L.fermentum DG2 ¢ nhiét 6 phong nhin chung c6
hoat tinh khang ndm twong d6i thip. Nghiém thuc
DG2 +0,5% CMC vi khuan L.fermentum DG2 thé
hién hoat tinh khang nim cao nhét (80,86%) so v&i
cac nghiém thirc con lai, ké ca nghiém thirc DG2
bC (+) (36,08%) va c6 su khac biét khong co y
nghia vé mit thong ké & muc 5%. Trong khi do,
mat d6 vi khuan L.fermentum DG2 & cac nghiém
thirc nay khong c6 khac biét nhiéu, voi gia tri trung
binh khoang 10° CFU/ml. Do do, su khac biét trén
khong do anh hudéng ciia mat do vi khuan DG2,
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ma c6 thé do vi khuan L. fermentum DG2 chi phat
huy kha nang khang nim cao nhat khi két hop véi
né)ng dd CMC thich hop, ¢ nhitng néng do cao
hon vuot qua ngudng t6i wru s& 1am giam hoat tinh
khang nam cua L.fermentum DG2.

Vi khuéan L.plantarum CC6 khang ndm hoan
toan ¢ nghiém thirc CC6 BC (+) va CC6 + 1%
CMC. Nghiém thire CC6 + 0,5% va CC + 1,25%
khong khang ndm hoan toan nhung c6 hoat tinh
khéng nam cao va su khac biét co y nghia vé mat
théng ké & muc 5% voi cac nghiém thire con lai.
Hoat tinh d6i khang giira cac nghiém thirc co sy
tang giam khong on dinh. Trong khi d6, két qua
khao sat sy sinh trudng cta vi khuan L.plantarum
CC6, mat do vi khuan khong c6 sy khac biét nhidu
giita cac nghiém thuic khao sat. TUr két qua khao
sat, co thé thiy nong d6 CMC khong anh huong
dén hoat tinh khang ndm ciia dung dich d6i khang.

Mot s6 hinh anh khang nim dién hinh thu
nhén dwgc:

DG2+0.5%CMC

DC2+1,5%CMC

Hinh 4. Vong khang nim
Lasiodiplodiapseudotheobromae ciia dong DG2+0,5%
CMC, DC2+1,5% CMC, CC6 + 0,75% CMC so sanh

véi nam doi chirng & nhiét d¢ phong
3.2. Khdo sat anh huéng

-

cao khoang 10° CFU/ml. Sy sinh trudng cua tirng
chung vi khuan Lactobacillus spp. & cic nghiém
thire thé hién cu thé & Hinh 5.

Xét kha ning sinh truéong cua vi khuan
L.fermentum DC2 két hgp v6i CMC & nhitng ndng
d6 khac nhau, nhan thay khong co sy khac biét
16n gitra cac nghiém thirc khao sat (Hinh 5a). Két
qua sat cho thay, vi khuan L.fermentum DC2 ton
tai dugc trong moi truong co bd sung CMC ndng
do thi nghiém tir 0,25% dén 1,5% véi duong tang
truong kha 6n dinh. Pic biét, nghiém thuc két
hop 1,25% CMC c6 mat do cao nhat 1a 108 CFU/
ml trong khoang ngay thir 5 dén ngay thir 7. Nong
d6 CMC hau nhu khoéng anh huéng dén vi khuan
L.fermentum DC2, sy chénh 1éch mat d6 co thé xay
ra do 16i thao tac trong qua trinh thyc hién thi nghiém.

O nhing nghiém thirc két hop CMC, vi khuan
L.fermentum DG2 c¢6 dudng ting truong tuong dong
giita cac nghiém thic (Hinh 5b). Dya vao d6 thi
sinh truong vi khuan L. fermentum DG2 (Hinh 5b),
c6 thé thay trong méi truong cd bd sung CMC nong
do thi nghiém tir 0,25% dén 1,5% thoi gian dé ton
kéo dai hon 21 ngay vai mat do kha cao khoang 10°
CFU/ml. Sau 1 ngay, mat d6 vi khuan L. fermentum
DG2 & cac nghiém thire két hop déu dat tir 107
dén 108 (CFU/ml), cao hon khoang 100 lan so véi
nghiém thirc d6i ching. Cac nghiém thirc két hop
noéng do CMC c6 anh huong dén su sinh truéng ciia
vi khuan L.fermentum DG2 nhung khong nhiéu.

a)

ndng 46 CMC dén kha ning

_ A0

sinh truéng va ton tai, hoat

= SR

i b)
—

tinh khang nam cuia cac

chiing vi khuan Lactobacillus

M3t 56 (Log CFU/ml)

spp. ¢ nhiét d§ 13°C

ORNWAUON®YO

3.2.1. Anh hueéng ciia nong

1 3

a6 CMC dén khd sinh truong va
ton tai cuia cdc chung vi khudn 10
Lactobacillus spp. o 13°C H s

O didu kién nhiét d¢ S 6
13°C, kha ning sinh truéng LY
cua vi khuan L.fermentum -
DC2, L.fermentum DG2 va .

L.plantarum CC6 phat trién
manh hon nhiéu so v&i nhiét
d6 phong. Thoi gian phat trién
kéo dai hon 21 ngay voi mat do

Miit 86 (Log CFU/ml)
S = WOy 8OO

5 7 14 2 1 3 5 7 14 2
Thai gian (gio) Thoi gian (git)

c) e [

A (0,25
1 - —tr 0,5

v b 0, 75
e 1,0

—— 1,25
——1,5

1 3 5 7 14 21
Théi gian (gio)

Hinh 5. Kha niing sinh truéng va tdn ciia vi khuin DC2, DG2 va CC6 két

hep CMC é nhiét d 13°C

Ghi chit: PC = ddi chitng; 0,25 = DC2 + 0,25% CMC; 0,5 = DC2 + 0,5% CMC; 0,75 = DC2

+0,75% CMC; 1,0=DC2+ 1,0% CMC; 1,25 =DC2 + 1,25% CMC;1,5=DC2 + 1,5% CMC
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Tuong tu nhu 2 dong vi khuén L.fermentum,
su sinh truong cua vi khuan L.plantarum CC6 giira
cac nghiém thirc cling khong c6 sy khac biét lon.
Pudng ting trudng cta vi khudn L plantarum CC6
két hop voi cac ndng do CMC khac nhau thé hién
cu thé & biéu d sinh trudng (Hinh 5c).

Vi khuan L.plantarum CC6 c6 thé ton tai trong
moi truong MRS bd sung CMC & nong do khao
st tir 0,25% dén 1,5%. Sau 1 ngady, & cac nghiém
thire két hop, mat do vi khuan L.plantarum CC6
c6 gia tri trung binh khoang 10" CFU/ml, cao hon
nghiém thtrc d6i chimg khoang 100 1an. Trong do,
nong do 1,5% vi khuan L plantarum CC6 cb duong
sinh truong cao nhét trong cac nghiém thirc khao
sat. Tl ngay thir nhat dén hon ngay thir 7, mat do
cao (108 CFU/ml). C6 thé thiy, ¢ 13°C vi khudn
L.plantarum CC6 phat trién va tot hon khi c6 su
két hop v6i chit mang CMC.

3.2.2. Anh huéng ciia nong d6 CMC dén
hoat tinh khdng ndm cia cac ching vi khudn
Lactobacillus spp. ¢ 13°C

Hoat tinh khang ndm ciia ching vi khuin
Lactobacillus spp. két hop véi cac ndong d6 CMC
khac nhau duoc khao sat & diéu kién nhiét do
13°C. Sau 13 ngay, do dudng kinh vong nim
Lasiodiplodia pseudotheobromae trén moi truong
PDA di dugc phit dung dich d6i khang. Kha ning
khang ndm cua cc nghiém thirc duoc xac dinh bang
phuong phap xir Iy thong ké (Bang 2) va duoc biéu
dién bang d6 thi Excel (Hinh 6).

Bing 2. Keét qua doi khang nam Lasiodiplodia
pseudotheobromae c'ﬁa cac chiing vi khuan

Lactobacillus spp. ket hop véi CMC 6 13°C

Kha ning Kha ning
Nghigm | Khangnam | o | khdng nim
thite giira cac thite giira cac
nghiém thirc nghiém thire
(%) (%)
NT36 69,034 NT32 88,571b¢
NT26 74,77 NT33 89,032b¢
NT34 76,630 NT30 89,07:b¢
NT41 78,1b<d NT23 89,531b¢
NT27 80,47b<d NT38 90¢
NT37 83,330« NT40 92,37
NT22 84,278bed NT39 92,37%
NT31 85,23abed NT35 100?
NT25 86,67 NT42 100?
NT29 86,67 NT28 100?
NT24 88,07
CV (%) =1,07; LSD (5%) = 5,77
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Ghi chii: Céc gid tri ¢ bang I trung binh ciia ba lan lap
lai; trong cung mot cot, cac chir cdi biéu thi sy khac biét khong
c6 Y nghia vé thong ké 6 mirc 5% qua phép thir Duncan; NT22 =
DC2DC(+); NT23 =DC2 + 0,25% CMC; NT24=DC2 + 0,5%
CMC; NT25 =DC2 + 0,75% CMC; NT26 = DC2 + 1% CMC;
NT27=DC2 + 1,25% CMC; NT28 =DC2 + 1,5% CMC, NT29 =
DG2DC(+); NT30=DG2 + 0,25% CMC; NT31=DG2 + 0,5%
CMC; NT32 =DG2 + 0,75% CMC; NT33 = DG2 + 1% CMC;
NT34=DG2+ 1,25% CMC,; NT35 =DG2 + 1,5% CMC; NT36
=CC6DC(+); NT37=CC6+0,25% CMC; NT38=CC6 + 0,5%
CMC; NT39 = CC6 + 0,75% CMC; NT40 = CC6 + 1% CMC;
NT41= CC6 + 1,25% CMC; NT42 = CC6 + 1,5% CMC; CV
(Coefficient of variation- hé sé bién thién), LSD (Least significant
difference - sai khdc biét nhé nhit cé y nghia).

86.673¢

15 69.03¢
BN 84.73bcd
89.073¢
125 83.33b<d
89.532b¢
£ 3
0 88.073b
; 88.572b¢
Lo.75 92.37%°
s 86.6735¢

Noéng
o
wv

6.
0.25 | /8.1 bcd

100:
1002
Hoat tinh Khang nim (%) mCC6 mDG2 mDC2

Ccv: 1,0%

Hinh 6. Hoat tinh khang nim ciia vi khuin
Lactobacillus két hop CMC ¢ nhiét d 13°C

Ghi chu: Xem Hinh 3.

Tir két qua phén tich thong ké va Hinh 6 ¢
thé thdy hoat tinh khang ndm cta 3 chung vi khuan
Lactobacillus & nhiét d 13°C, thé hién manh nhét
o nghiém thirc Lactobacillus PC (+). Cac nghiém
thirc con lai hoat tinh khang ndm tuong déi cao,
tuy nhién c6 sy khac biét khong c6 ¥ nghia vé mat
thong ké & mirc 5%.

O cung nong d6 CMC két hop, hoat tinh
khang ndm cua cac ching hau nhu twong duong
nhau. Tuy nhién, n@)ng d6 0,5% CMC, vi khuén
L.fermentum DC2 thé hién hoat tinh ddi khang
thap nhat trong 3 ching Lactobacillus spp.. Nong
d6 1,5% CMC, vi khuén L.fermentum DG2 c6
hoat tinh khang nim thap nhét so véi cac nghiém
thuc & ca 3 chung Lactobacillus khao sat. Thi
nghiém khao sat kha ning sinh truong va ton tai
cua chung Lactobacillus, mat dd vi khuan gitra cac
chung Lactobacillus spp. & cac ndng d6 khac biét
khong c6 y nghia veé mit théng k& & mirc 5%. Nhin
chung, & diéu kién 13°C, vi khudn L.plantarum
CC6 thé hién hoat tinh khang nam manh nhit so
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voi 2 dong L.fermentum DC2 va L.fermentum
DG2, két qua nay phu hop véi két qua khao sat
mat do vi khuan, trong diéu kién nhiét do 13°C,
vi khuan CC6 phat trién manh nhat so v6i 2 dong
vi khuén con lai.

M@t 56 hinh anh khdng ndm dién hinh:

Doi chirng

DC2+1,25% CMC

Hinh 7. Két qua khang nim ciia nghiém thirc
DC2 +1,25% CMC; CC6 DC (+) so véi
doi chirng

3. Két luan va kién nghi

Két qua khao sat kha ning sinh truong va su
ton tai ctia vi khudn Lactobacillus cho thiy diéu
kién nhiét d6 13°C, vi khuan Lactobacillus phat
trién t6t hon nhiét d6 phong. O nhiét d6 phong,

chung L.fermentum DC2 phat trién tét nhat. O
nhiét d6 13°C, ching L.plantarum CC6 phat trién
t6t nhat. Trong moi trudong MRS mat do vi khuan
ti 16 nghich v&i ndong d6 CMC.

Két qua khang ndm cho thiy, ca 3 ching vi
khuan Lactobacillus déu c6 hoat tinh dbi khang
& diéu kién nhiét d6 phong (khoang 25+2°C) va
13°C. DBac biét, ching vi khuén L.fermentum DC2
va L.plantarum CC6 c6 hoat tinh khang nAm manh
& ca 2 nhiét d6. Két hop voi 1% va 1,5% CMC ¢
ca hai diéu kién nhiét do, vi khuan Lactobacillus
thé hién hoat tinh d6i khang chdng lai nam bénh
Lasiodiplodia pseudotheo bromae tot nhét.

Piéu kién 13°C 1a nhiét do tdt wu cho su
phat trién cta vi khuan L.plantarum CC6. Pong
thoi ¢ nhiét dd nay, vi khuén L.plantarum CC6
thé hién hoat tinh ddi khang tSt nhat. Vi khuan
L.fermentum DG2 c6 kha nang sinh truong va
hoat tinh khang nam thap nhét trong 3 chung
Lactobacillus khao sat./.
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INVESTIGATING THE EFFECT OF CARBOXYMETHYL CELLULOSE
CONCENTRATIONS ON THE GROWTH, SURVIVAL AND ANTIFUNGAL ACTIVITY
OF LACTOBACILLUS ON POSTHARVESTING ON FUNGI OF
LASIODIPLODIA PSEUDOTHEOBROMAE

Summary

CMC (Carboxymethyl cellulose) is used to make food covering for freshment and nutrition
quality preserved. Some Lactobacillus spp. strains, especially L.plantarum CC6, L.fermentum DC2 and
L.fermentum DG2, have been proved to have high antifungal ability. The study combined CMC and
3 Lactobacillus spp. strains to increase the antifugal ability against Lasiodiplodia pseudotheobromae
which causes disease on fruits, especially rambutan, for longer time preservation after harvest. The
obtained results show that Lactobacillus spp. at 13°C develop better than the room temperature. With
CMC combined 1% at room temperature and 1.5% at 13°C, L.fermentum DC2 and L.plantarum CC6
have the best quality of development and antifugal ability.

Keywords: Damaged fruit, Lactobacillus plantarum, Lactobacillus fermentum, Carboxymethyl
cellulose, Lasiodiplodia pseudotheobromae.
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