KHOA HOC CONG NGHE

NGHIEN CUU VA UNG DUNG MANG BAO SINH HOC
(BIOFILM) BE HAN CHE NAM BENH VA TANG KHA
NANG BAO QUAN BUOI DA XANH (LITRUS MAXIMA)

BEN TRE SAU THU HOACH
Thach Thi Ngoc Yén'*, Nguyén T6 Nguyén? Phan Ngé Quéc Bao?

TOM TAT

Nghién ctru va tng dung mang bao sinh hoc (Biofilm) dé han ché ndm bénh va tang kha nang bdo quin
budi da xanh Bén Tre sau thu hoach duogc thuc hién véi muc tiéu chinh 1a tim ra giai phap hop ly dé han ché
nam bénh va tang kha nang ton trit sau thu hoach trén budi da xanh. Két qua nghién cttu dua trén hinh thai,
co quan sinh bao tir va hinh thitc sinh san, ciing nhu dua trén ky thuat sinh hoc phan tir (giai trinh tu va tra
cttu trén ngan hang gen NCBI quéc té) da dinh loai duoc 2 dong ndm gay bénh la Phomopsis sp. va
Phytopthora sp. voi do twong dong 97,74% va 97,77%. Trong diéu kién in-vitro cho thady Lactobacillus
plantarum c6 kha nang trc ché gan nhu hoan toan d6i voi 2 dong vi ndm gay bénh sau thu hoach trén buéi
da xanh. St dung mang bao biofilm voi vi khuan Lactobacillus plantarum két hop voéi alginate 0,03% c6 tac
dung han ché ndm bénh trén budi sau 40 ngay bdo quan va nho dic tinh sinh acid lactic cting nhu mot sé
hop chat huu co cta vi khudn lam gidm pH vd qua, gép phan kiém soat su xam nhiém ndm bénh gay hai,
giam hao hut khéi luong trai, duy tri chat luong trai véi do Brix, vitamin C, Iycopene duoc duy tri sau thu
hoach trén budi da xanh. Danh gia cdm quan vé mau sic vo trai van gitt duoc mau dep cling nhu chat luong
thit qua ngon va dugc wa chudng hon so véi nghiém thitc khong xtt Iy mang bao biofilm.

Tirkhoa: Alginate, buori da xanh, Lactobacillus plantarum, Phomosis sp., Phytopthora sp.

1. BAT VAN BE

Tinh Bén Tre c6 nhiéu loai cay an trai ndi tiéng.
Budi da xanh 1a loai trai cay c6 gia tri kinh té cao va
rat duoc wa chudng boi gia tri dinh duong va gia tri
kinh té. Tuy nhién, & diéu kién binh thuong, budi da
xanh c6 thé luu trit duoc tir 10 — 15 ngay. Nhung
trong khoang thoi gian nay chinh 1a diéu kién thuan
loi cho ndm méc phat sinh ciing nhir mat nuéc, lam
giam khoi luong cta trai va gay anh huong dén chat
luong san phidm. Hién nay & nudc ta chi c6 mot so
doanh nghiép 16n va cac siéu thi c6 phuong thitc ton
trit trai cay & nhiét do lanh. Con lai, da s6 cac vua thu
mua trai cay ciing nhu néong dan déu thu hoach va
ban trai cay theo tap quan ma khoéng cé quy trinh bao
quan sau thu hoach. Chinh diéu nay da gay anh
hudng khong it dén chit luong san phdm va lam
giam di hiéu qua kinh té von co ctia n6. O mot s6 noi
khac c6 cac bién phap x ly trai sau thu hoach duoc
4p dung nhu st dung thudc diét ndm. Nhimg loai
thudc nay rat dé mua, dé 4p dung, phong trir nim
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hiéu qua cao va hon hét 1a ré tién. Dién hinh nhu
Chlorine - mot chat hoa hoc c6 tac dung oxy hoa va
sat khudn cuc manh, duoc dung kha phé bién voi
muc dich khtt trung va tdy tring. Tuy nhién, du da
duoc kiém tra can than vé tac dung phu va dugc quan
ly chat ché, nhung van dé lai du luong trén trai cay
ciing nhu trong moi truomg, tham chi chi véi du
lwong chlorine rat nho, nong do thap ciing co thé gay
doc hai dén co thé. Voi nhitng 1y do nay, ngay cang
c6 nhiéu st quan tAm dén viéc phat trién va thuc
hién cac chién luogc thay thé cac phuong phéap than
thién voi méi truong, hiéu qua cao, khong anh huéng
dén stc khoe con nguodi ma khong phai phu thuoc
vao cac tmg dung cac chat héa hoc, thudc diet nAm
thong thuong, dé kiém soat nim gay hai sau thu
hoach ddi véi hang tuoi song dac biét 1a doi véi trai
cay vung nhiét déi noi chung va budi da xanh néi
rieng. “Nghién citu va ung dung mang bao sinh hoc
(Biofilm) dé€ han ché nam bénh va ting kha nang bio
quén budi da xanh Bén Tre sau thu hoach” duoc thuc
hién v6i muc tiéu chinh 1a danh gia kha niang tc ché
niam sau thu hoach trong diéu kién in-vitro; nghién
ctu st dung mang bao Biofilm béi vi khuidn
Lactobacillus plantarum vé6i co chat 1la Alginate dé

58 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 3/2021



KHOA HOC CONG NGHE

han ché ndm bénh Phomopsis sp. va Phytopthora sp.
g4y hai qua budi sau thu hoach.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu, hda chit, phuong tién

Trai budi da xanh thu hoach tai 3 dia diém trén
dia ban tinh Bén Tre. Dong vi khudn Lactobacillus
plantarum da duoc phan lap, Iuu trit ngudn tai Phong
thi nghiém vi sinh thuoc Vién Cay 4n qua mién Nam.
bac diém vé vi khudn Lactobacillus plantarum:
khudn lac c6 mau trang duc, tron déu bia nguyén. Té
bao hinh que ngin, Gram dwong, khong sinh bao tir.
Phan giai CaCO,, oxydase va catalase am tinh

(ngudn cung cap: Thach Thi Ngoc Yén va ctv, 2017).

Moi truong PDA (Potato Dextrose Agar) va moi

truong MRS. Hoa chat: Anginate, agar, khoai tay,

glucose, ca rét, con va cac dung cu can thiét khac.
2.2. Phuong phap nghién ctru

22.1. Phan I3p ndm moc gay hai sau thu hoach
trén buoi da xanh

Thi nghiém 1: Phan Iip cdc loai ndm gdy bénh
trén buoi da xanh sau thu hoach.

Tai méi dia diém 14y mau (Bang 1), mau duwoc xtr
1y va nuoi cay trén moi truong PDA, 28°C, 5-7 ngay.

Bang 1. Dia diém thu miu buéi da xanh

Mau Dia diém Nong ho

Mau 1 Xa Luong Quoi, huyén Giong Trom, tinh Bén Tre Ong Ngo Van Hau

Mau 2 Xa Luong Hoa, huyén Giong Trom, tinh Bén Tre Ong Nguyén Minh Anh
Mau 3 Xa Phuoc My Trung, huyén Mo Cay Bic, tinh Bén Tre Ong Nguyén Hoai Nam

Thi nghiém 2: Lay nhiém nhan tao nim va vi
khuan gay bénh trai budi da xanh khoe thi nghiém
lap lai 3 1an doc 1ap trén trai khée véi ndm duoc phan
1ap tir thi nghiém theo quy trinh Koch.

Thi nghiém 3: Pinh danh cdc dong ndm phan l4p
duoc.

binh danh tén ndm dua trén hinh thai va co
quan sinh san theo mo ta cia Lane (1991).

Pinh danh ¢ muc do phan tk voi ky thuat: Giai
trinh tu gene ma hoa 28S rRNA va tra ctru bing phan
mém BLAST N dé so sanh trinh tu doan DNA cta
cac dong nam voi trinh ti DNA céc loai ndm c6 trong
ngan hang di liéu NCBIL

Mau nam duoc thuc hién cac budc nhan dién tir
ly trich DNA dén giai trinh tu tai Phong xét nghiém
Nam Khoa — TP. H6 Chi Minh, Viét Nam theo cac
buéce: Ly trich DNA ctia ndm theo phuong phap
CTAB. Thuc hién phan tmg PCR, khuéch dai doan
DNA muc tiéu. Pién di san phdm PCR trén agarose
gel, nhiam so sanh kich thuéc DNA ciia san phdm
PCR vé6i thang DNA chuén va kiém tra d¢ tinh sach
ctia DNA. Nhan dién ndm bang phuong phap giai
trinh tw doan DNA.

2.2.2. Thi nghiém ttc ché ndm bénh boi vi khuan
Lactobacillus plantarum.

Thi nghiém 4- P4nh gii kha nang ifc ché vi sinh
vat gdy bénh cia vi khuin Lactobacillus plantarum
trong diéu kién in-vitro.

Thi nghiém duoc thuc hién véi 2 phuong phap:

- Phuong phap 1: nuéi cdy trén moi truong kép
“dual-culture” (ttc ché khuén ty).

Vi khuidn khang duoc cdy thanh duong hoac
tiém trén moi truong MRS, 1 tir 24 — 48 gi¢. Sau do,
cdy chiing nam lén cung moi truong da cdy vi khudn
va theo doi (Abdel-motaal ef al, 2010).

- Phuong phéap 2: Pha 2 16p moi truong (Uc ché
bao tir nam).

Lay 1 khu4n lac don, thuin cta vi khudn
Lactobacillus plantarum cidy thanh mot duong dai
khoang 2 cm, lap lai mot lan nita dé tao thanh 2
duong song song trén dia MRS agar. Sau do goi dia,
lat nguoc dia va t ky khi 37°C trong 48 gio nhiam tao
diéu kién thuc ddy su phat trién ctia vi khuin. Sau
thoi gian 0 48 gio, dia duoc d6 tran véi 5 ml moi
truong malt extract soft agar (0,05% malt extract va
1% agar) chia 1 x 10° bao tir méi ching nidm gay
bénh trén dau phong/ml cé nhiét 36 khoang 35 -
40°C (rieng dia d6i ching khong c6 khudn lac vi
khudn) va @ hi€u khi & 30°C trong 48 gio
(Magnusson va Schniirer, 2001). Thi nghiém duoc
bo tri theo kiéu hoan toan ngau nhién, 14p lai 3 lan
voi méi chiing nam.

223 Thi nghiém 5. Nghién ciu mang bao
biofilm tr vi khudn Lactobacillus plantarum va
Anginate.

Thi nghiém duoc b tri véi 5 nghiém thitc nong
do anginate (0; 0,01; 0,03; 0,05 va 0,07) thuc hién
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phuong phap MIC v6i dong vi khudn Lactobacillus
plantarum. S6 ngay khao sat: 10, 20, 30 va 40 ngay.
Mbi nghiém thic 14y chi tiéu 5 thoi diém, méi thoi
diém lap lai 3 14n dém mat s6.

224. Thi nghiém 6: Khdo sdt chat hrong trdi
buoi da xanh khi xir [y boi mang bao biofilm.

Trai buoi da xanh duoc chon, thu thap va thi
nghiém duoc tién hanh ngau nhién véi 1 nhan to xt
ly trai & 4 nghiém thuc xtt ly trai (Bang 2), moi
nghiém thtc 5 trai va duoc thuc hién voi 3 1an lap lai.

Bang 2. B6 tri thi nghiém xit Iy mang bao biofilm

trén budi da xanh
Ky hiéu nghiém | Nghiém thic
thirc
NT1 Alginate (néng do da duoc
Iua chon & thi nghiém trén)
NT2 L. plantarum
NT3 L. plantarum + Anginate
bC baoi ching

Cach tién hanh: Trai budi da xanh dén diém thu
hoach, dugc thu mau vé Phong sau thu hoach, Vién
Cay an qua mién Nam dé xt ly véi cac nghiém thic
nhu b6 tri. Budi duoc ria voi nudce va dé rdo tu nhién,
Xt Iy mau vdi cac cong thitc khac nhau nhu b6 tri sau
d6 dé rao tu nhién, bao tdi x6p. Mau doi ching
khong xtt ly. Mau duoc ton trit & nhiét do phong (28
+ 2°C) va 13°C duoc danh gia & cac thoi diém 10, 20,
30 va 40 ngay.

Chi tiéu theo doi: Cac chi tiéu danh gia duoc
thuc hién theo Gustavo M C, et al, 2011.

* Kiém ftra su hién dién cua vi khuan
Lactobacillus sp. trén vo trai chém chom

Trai chom chom & méi nghiém thitc dem ngam
trong dung dich mudi & néng do 0,09% (W/w) trong
1 phut va pha loang thap phan tiép tuc. Pem 100 ml
dung dich duoc pha loang phta 1én moéi truong nudi
cdy MRS & 37°C. Nghiém thtc duoc lap lai 5 1an. Sau

khi khuén lac phat trién thi nhu¢m gram va quan sat
dudéi kinh hién vi.
* Ddnh gii chat hrong trdi

O thoi diém ban dau 10, 20 va 30 va 40 ngay trit &
nhiét do mat (nhiét do phong 28°C+2; 4m do: 80-
85%): bo brix, ham luong acid téng s6 (%), pH dich
qua, ham luong vitamin C (mg/100 ml dich qua), hao
hut khéi luong (%), ty 1é bénh (%).

2.2.5. Phuong phap phan tich

Phuwong phap phan lap vi sinh vat dugc mé ta
theo Nguyén Lan Diing (2008). Xac dinh dic diém,
hinh théi vi sinh vat, dac diém hinh thai nim dugc
xac dinh bang cach soi tiéu ban dudi kinh hién vi
dién t. Tai lay nhiém trén trai buoi khoe theo
phuong phap tai lay nhiém trén qua dau phong khoe
duoc mo ta theo FAO (1992).

Két qua duoc phan tich thong ké dua trén phan
mém Excel va SAS 9.1.

3. KET QUA VA THAO LUAN

3.1. Két qua phan lap nidm gay bénh sau thu
hoach trén trai bu6i da xanh

T 3 dia diém 1dy mau xuat hién 2 loai bénh dién
hinh 1a bénh méc trang va ndm thdi nau trén vo trai
v6i cac triéu ching hoan toan khac nhau va duwoc mo
ta chi tiét trong bang 3.

Bang 3 cho thdy bénh mdc trang li ti, n4m méc
trang va nam théi nau khong nhitng gay hu hong thit
qua ma con anh huong téi cam quan bén ngoai va
triéu chimg bénh hoan toan khac nhau. T hai dang
bénh da duoc phan loai nhu trén, tién hanh chon ra
tir m6i 16 mau, méi loai 3 trai mang mam bénh dem
di phan lap nhidm x4c dinh thanh phan ndm cé trén
vét bénh.

bic diém, hinh thai khudn lac cia ching duoc
thé hién trong bang 3 va bang 4. Ndm xam nhap gay
hai bén ngoai vé qua sau do tan cong vao hat.

Bang 3. Triéu ching va dic diém hinh thai cac loai ndm phan lap duoc tit vo trai budi da xanh

Ky hiéu mau | Triéu ching Mo ta triéu ching Hinh thai tAn ndm | Quan sat duéi
bénh kinh hién vi
N1 Mdc tring Khong thé hién r6 mau cta ndm,|To ndm c6 mau|Bao tir dang hinh
vo trai mém, d6i mau sam hon té |trang que, ngan.
bao biéu bi vo, vé sau trai budi
da xanh mém ra va thoi nau.
N2 Théi nau Trai mém vo, mau thdi nau, lan|Bao t¢ c6 mau|Bao tt c6 dang
rong dan trang c6 van hinh qua le.
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M4au nam duoc tach rong bang phuong phap bat
bao t&t dudi kinh lup c6 @6 phong dai cao va bao tir
duoc cdy trén moi truong PDA. Quan sat duéi kinh
hién vi dé kiém tra cac dong nim dua trén hinh thai.
Dinh loai dya trén hinh théi cta ndm da phan lap.

bac diém hinh thai cta cic ching nim méc
phan lap theo huong dan caa FAO (1992) duoc ghi
nhén nhu sau:

+ Nam N1 khi dinh danh dua trén hinh thai
giong v6i ndm Phomopsis sp. trén moéi truong PDA

sau 4-7 ngay nudi cdy, tdn nim c6 mau tring, duong
kinh 80-90 mm. Két qua quan sat duéi kinh hién vi
mau nam khi non cé mau trang to nhuyén, khi gia
tan ndm day. Bao tt hinh que ngén, khong déu.

+ Nam N2 khi dinh danh dua trén hinh thai
gidng voi nam Phytopthora sp. Tan nim moc theo
ting van va phat trién theo tang. Soi nim phan
nhanh, c6 vach ngan. Bao tt hinh dang qua lé.

Bang 4. Hinh thai khuin ty clia tin ndm va bao tit clia cac loai ndm gay bénh sau thu hoach trén buéi da xanh

Dinh danh hinh | Mau bénh
thai

N1 | Pomopsis sp.

N2 | Phytopthora sp.

Hinh dang khuén ty cta
nam

Bao tr cia ndm quan sat
duoi kinh hién vi dién tk

3.2. Lay bénh nhan tao trén trai bwdi da xanh
Bang 5. Két qua lay nhiém nhéan tao

Mau ndm Tile bénh | Két qua tai
sau lay | phan lap (%)
nhiém (%)
Phomopsis sp. 100 100
Phitopthora sp. 90 100

Két qua lay nhiém nhan tao da phan lai dung
100% dang bénh 1a do dung loai nAm da dinh danh so
bo 1a Phomopsis sp. va Phitopthora.

3.3. Giai trinh trr va dinh loai ndm gay bénh trai
budi da xanh trén bang k¢ thuat sinh hoc phan tir

Mau tdn ndm trén moi truong PDA da duoc ciy
thuin va dinh danh & mtc do hinh théi va co quan
sinh san sau d6 duoc goi giai trinh te & Cong ty Giam
dinh mau NK-biotech.

Két qua giai trinh tr 2 mau va sau khi kiém tra
trén ngan hang gen thé gi¢i NCBI da xac dinh duoc
2 dong ndm Phomopsis sp, Phytopthora sp. Két qua

cho thdy doan so sanh c6 90 - 100% mutc do dong
hinh véi cac dong ndm da phan lap (Bang 5). Két qua
dinh danh & mic do phan tk da ching minh chinh
xac hon vé tac nhan gay bénh sau thu hoach trén
budi da xanh.

Bang 6. Két qua tim kiém trén ngan hang gen d6i voi

hai miu ndm

M4iu |Ma trinh tr | Loai xac dinh | Phan tram | Mtc
nam doan  so|dong
sanh (%) |nhat

trinh

tu (%)

N1 | KT1953322.1 | Phomopsissp. |100 97,74
N2 |EU196370.1 | Phytopthorasp.|100 99,77

3.4. Uc ché ndm bénh béi vi khudn Lactobacillus
Dlantarum

3.4.1. Uc ché khuan ty nim gay bénh thoi trii
budi da xanh boi vi khuan Lactobacillus plantarum

Sau 5 ngady nudi cdy trén moi truong kép cho
thdy trong 2 dong nidm gay beénh trén budi 1a
phomopsis sp. va phytopthora sp. déu sinh truéng
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khong tot khi nuoi cdy trén moi triuong co cdy 2
duong vi khudn Lactobacillus fermentum. V6i ndm
phomopsis sp. va Phytopthora sp. chi phat trién
tuong tmg 0,7% va 8% trén dia so voi dia doi ching
khong c6 cdy vi khudn Lactobacillus plantarum thi
trung binh su sinh truéng tan nam la 100%.

Nhu vay, & diéu kién in-vitro voi phuong phap tic
ché khuén ty cho thdy 2 dong ndm hau nhw bi tc ché
béi vi khuin Lactobacillus plantarum. Nguyén nhan
theo két qua nghién ctu cia Magnusson, ef al.
(2003) 1a vi khudn Lactobacillus plantarum kha niang
sinh acid lactic va hoat chat bacteriocin ciing nhu cac
hop chat hitu co c6 kha nang tc ché su phat trién
clia nam.

Phomopsis sp.

Uc ché khu

—

in ty
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20

Pomopsis sp. Phyopthora sp.

mNghiém thirc B DGi ching

Hinh 1. Ti lé tic ché 2 chling ndm gay bénh & buéi da

xanh béi vi khudn Lactobacillus plantarum diéu kién
nhiét d6 phong

Uc ché bao tir

Hinh 2. Sur e ché ndm Phomosis sp. va nam Phytopthora sp. boi vi khuin Lacfobacillus plantarium so véi ddi ching

3.4.2. Uc ché bao tir nam gay bénh thoi trdi boi vi
khuan Lactobacillus plantarum.

Khi pht moéi treong malt extract agar c6 chua
bao tt ndm Pomopsis sp. va Phytopthora sp. 1én moi
truong MRS da cdy vi khuan L. plantarum, két qua
cho thdy, vi khuén lactic ching L plantarum c6é kha
nang tc ché su phat trién cta bao ti ndm & muc tc
ché manh d6i véi sy phat trién cta bao tir clia ndm
Pomopsis sp. va Phytopthora sp. (trén 75 mm).

Vi khuén Lactobacillus plantarum da duoc chimg
minh nhu bién phap bao quan sinh hoc (Milani ef al,
1998), cht yéu ngan ngtra hue hong, kéo dai thoi gian
stt dung cta sin phidm thuc phdm va dam bdo an
toan (Lowe va Arendt, 2004). L. plantarum thé hién
hoat tinh ttc ché chéng lai 3 ching nim trong diéu
kién in-vitro, tuy nhién phé ttc ché khac nhau. Két
qua nghién ctru cting phu hop véi két luan caa
Magnusson, et al (2003) cho rang cac ching vi

khuin Lactobacillus spp. c¢6 kha nang tc ché nim
bénh béi kha nang sinh hop chat khang ndm cia
chung nhu: acid hitu co, acid lactic, acetic, acid
caproic, acid formic, propionic va diacetyl, hydrogen
peroxide, cyclo (L-Phe-L-Pro), cyclo (I-Phe-trans-4-
OH-L-Pro) va acid phenylacetic... Qua do co thé két
luan, chtng vi khuan L. plantarum c6 kha ning tc
ché 2 ching nam & diéu kién tr nhién.

3.5. Nghién ciru néng d6 chit mang thich hop
tao mang bao sinh hoc (Biofilm)

Qua hinh 3 cho thdy, vi khudn ton tai trong
alginate & cac nong do tir 0,01 cho dén 0,07 cao nhat
& thoi gian dau sau d6 gidm dan dén ngay thir 40 thi
mat s6 vi khudn giam déu ké ca doi chimg. Tuy
nhién, két qua cho thdy & néng do 0,03% alginate
thich nghi cho vi khu4n phat trién va khi so & 2 diéu
kién nhiét do thi & 13°C, vi khuén thich nghi hon nén
c6 xu huong ting mat s6. Nhu vay nong do alginate
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0,03% duoc lua chon lam chat bé sung dé tao mang

bao biofilm xtt Iy trai cho thi nghiém ti€p theo.

L. plantarum & 13° véi Alginate
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L. plantarum & 28° C + 2 véi Alginate
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Hinh 3. Anh huéng ctia Alginate dén sy ting truréng va phat trién ciia vi khuin

3.6. Két qua xit Iy mang biofilm lén chat luong va
kha niing khang ndm cia trai budi da xanh sau thu
hoach

Trai budi da xanh sau khi thu hoach vé duoc rra,
lam rao va x ly mang bao biofilm véi 4 nghiém thiic
(Bang 7) bao gdm nghiém thic doi chimg, sau do tri
& diéu kién nhiét do phong 28+2°C va nhiét do lanh
13°C tai Phong bao quan sau thu hoach, Vién Cay an
qua mién Nam.

Két qua thi nghiem MIC da xac dinh duoc
Lactobacillus plantarum ton tai tot trong diéu kién c6
chat bé sung v6i ndng do phu hop cho su ton tai va
phat trién cta vi khuén 1a Alginate 0,03%. Cac nong
d6 chon loc, duoc thuc hién xt Iy bao quan budi da
xanh sau thu hoach véi két qua dat duoc sau:

361 T7Ié hao hut khoi Irong va thanh phin
sinh hoa cua buor da xanh

Béng 7. Anh huéng ctia mang bao dén su hao hut khéi lugng (%) ciia budi da xanh & diéu kién nhiét d¢ phong

va nhiét 6 lanh

Nghiém thtc Béo quan & nhiét do phong (28°C+2) | Bao quan & nhiét do lanh (13°C)
Ngay 0 10 20 30 40 0 10 20 30 40
bC 0 9,80 | 18,40 | 23,37 | 0,00 0 6,72 | 13,20 | 25,53 | 0,00
Alginate - 2,01 | 7,97 |1340 |17,00 |- 3,70 | 7,63 | 13,27 | 22,70
L. plantarum - 2,82 | 6,17 | 17,67 | 18,73 |- 3,40 | 6,17 | 14,50 | 21,00
L. plantarum +Alginate - 1,83 |647 |10,83 | 16,03 |- 3,33 | 10,87 | 14,90 | 17,00
LSD 0,05 - 0,85" | 0,58" | 1,64" | 1,13" - 0,63° | 0,86" | 1,00" | 0,87

Ghi chu: *khac biét ¢ ¥ nghia thong ké, ns khac biét khong cé y nghia thong ké (p<0,05).

Voi diéu kien bdo quan budi da xanh & 13°C, &
tat ca cac nghiém thuc cho thdy sy hao hut khoi
luong ctia trai rat thap va cé khac biét c6 y nghia
thoéng ké giita cac nghiém thic. Két qua cho thdy,
budi da xanh hao hut khdi luong thip hon so véi cac

nghiém thie xt Iy 1a 16% va 17% & ngay thi 40 lan
lwot & nhiét @6 phong va nhiét d6 lanh.

3.6.2. Cdc dac tinh Iy hoa cua budi da xanh sau
thoi gian bdo quan khi xir Iy mang bao biofilm

Bang 8. Anh hudng cta mang bao dén ham luong acid% trong thoi gian bio quan budi da xanh & diéu kién

nhiét d6 phong va lanh

Nghiém thtc Béo quan & nhiét do phong (28°C+2) Béo quan & nhiét do lanh (12°C+2)
Ngay 10 |20 |30 40 0 10 [20 |30 40

bC 1,96 | 1,86 1,60 1,80 0,00 1,92 | 1,64 1,47 1,57 0,00
Alginate 1,9 |18 |18 [176 [171 |192 |18 [178 [167 |1,58

L plantarum 1,9 |18 |18 |174 [176 |192|18 [176 [167 |157

L plantarum +Alginate | 1,96 1,90 |177 171 [171 [192 [1,84 [175 [163 |155
LSD 0,05 - ns ns 017" | 111" |- 0,09° |0,14° | 0,06© | 0,08*

Ghi chu: *khéc biét ¢ y nghia thong ké, ns khdc biét khong co y nghia thong ké (p<0,05).
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Béng 9. Anh huéng ctia mang bao biofilm dén d6 Brix trong thoi gian bao quén budi da xanh & diéu kién

nhiét do phong va lanh
Nghiém thtc Béo quan & nhiét do phong (28°C+2) Béo quan & nhiét do lanh (12°C+2)
Ngay 10 20 40 0 10 20 30 40
bC 14,10 | 14,50 | 14,67 | 15,00 | 0,00 | 14,10 | 15,00 | 15,00 | 15,00 | 0,00
Alginate 14,10 | 15,00 | 15,00 | 15,33 | 15,50 | 14,10 | 15,50 | 15,60 | 14,84 | 15,80
L. plantarum 14,10 | 14,83 | 15,00 | 15,17 | 15,00 | 14,10 | 15,50 | 15,83 | 15,88 | 15,90
L. plantarum +Alginate | 14,10 | 15,17 | 15,67 | 15,83 | 15,00 | 14,10 | 15,83 | 15,56 | 15,98 | 15,91
LSD 0,05 - ns ns 0,49* - ns ns ns 0,37

Ghi chu: *khac biét cé y nghia thong ké, ns khac biét khong cé y nghia thong ké (p<0,05).

Bang 10. Anh huéng clia mang bao biofilm dén ti 1& d¢ Brix/Acid% trong thoi gian bao quan budi da xanh &
diéu kién nhiét 6 phong va lanh

D6 Brix/Acid%:

Nghiém thic Bao quan & nhiét do phong (28°C+2) Béo quan & nhiét do lanh (12°C+2)
Ngay 10 20 40 0 10 20 30 40
bC 713 | 817 | 9,21 | 10,70 | 0,00 | 7,13 | 9,15 | 10,31 | 9,62 | 0,00
Alginate 713 | 815 | 813 | 873 | 1550 | 7,13 | 7,81 | 813 | 9,04 | 9,76
L. plantarum 713 | 17,80 | 835 | 874 | 1500 | 7,13 | 7,88 | 846 | 894 | 9,82
L. plantarum +Alginate | 7,13 | 7,89 | 832 | 884 | 1500 | 7,13 | 809 | 834 | 9,09 | 9,92
LSD 0,05 - ns 0,71 | 0,92* | 0,63* - 0,40* | 0,89* | 046" | 0,48*

Ghi chu: *khéc biét ¢ y nghia thong ké, ns khac biét khong co y nghia thong ké (p<0,05).

Chi s6 do6 Brix, acid (%) duoc theo doi, ty s6 do
Brix/Acid% dwoc tinh toan va téng hop & bang 10. Sy
gia tang cta téng ham luong chat kho hoa tan, do
Brix va sy suy giam cta téng acid chuin do (Acid%)
duoc ghi nhan trong suét thoi gian khao sat, trong do
su thay d6i dién ra manh nhat trong khoang thoi gian
tir 35 dén 42 ngay; kéo theo d6 1a su gia ting cda ty
s6 do Brix/Acid% (bang 7, 8 va 9).

Su gia tang chi s6 do Brix chd yéu 1a do su tich
tu duong, dién ra dudi s phan gidi tinh bot ma qua
tich triz. Su tich tu duong trong thoi ki chin ting
manh khong chi do sy duong hoéa tinh bot ma con do
su thuy phan hemicellulose. Khi bi thiy phan,

hemicellulose tao thanh cac duong xilose, manose,
galactose, arabinose va cau truc té bao bi pha huay
(Belitz et al,, 1992).

Trong qua trinh chin, cac acid htu co ciing duoc
chuyén hoéa thanh duong dudi tac dung cta enzyme
nén ham luong acid trong trai chin giam. Su giam
ham luong acid co6 lién quan dén sy gia ting hoat
tinh cua cac enzyme nhu succinate dehydrogenase,
citrate dehydrogenase va sy giam hoat tinh cua
enzyme citrate synthase (Lizara, 1993). Song song
voi su thay déi ctia ham luong acid (%) 1a sy thay d6i
ctia gia tri pH.

Bang 11. Anh huéng ctia mang bao biofilm dén acid ascorbic % (mg/100 mL) trong thoi gian bio quan budi

da xanh & diéu kién nhiét d6 phong va lanh
Nghiém thic Béo quan & nhiét do phong (28°C+2) Béo quan & nhiét do lanh (12°C+2)
Ngay 10 20 40 0 10 20 30 40
bC 54,00 | 50,12 | 48,31 | 46,33 | 0,00 | 54,00 | 48,90 | 4547 | 33,68 | 0,00
Alginate 54,00 | 52,51 | 50,10 | 47,57 | 15,50 | 54,00 | 49,43 | 49,45 | 47,43 | 45,30
L. plantarum 54,00 | 51,66 | 49,51 | 47,03 | 15,00 | 54,00 | 49,33 | 50,03 | 46,34 | 45,10
L. plantarum +Alginate 54,00 | 52,18 | 49,04 | 47,17 | 15,00 | 54,00 | 51,00 | 49,82 | 47,00 | 45,23
LSD 0,05 - ns ns 1,15 - ns 2,38 3,10 2,03

Ghi chi: *khdc biét ¢ y nghia thong ké, ns khic biét khong co y nghia thong ké (p<0,05).
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Két qua & bang 11 cho thdy, % axit ascorbic giam
khi kéo dai thoi gian bdo quan trai cay. Tat ca cac
nghiém thic déu gidm sy axit ascorbic trong trai cay
so voi doi ching. Két qua cho thdy su khac biét
khong dang ké giita cac nghiém thic trong moi diéu
kién bao quan budi da xanh. Viéc git lai % axit

ascorbic trong trai cay da xtt ly c6 thé 1a do qua trinh
ho hép gidm va gidm qua trinh oxy hoa ham luong
axit ascorbic trong khi gidm mutc axit ascorbic trong
kiém soat c6 thé do tang qua trinh ho hap. Két qua
ctia nghién cttu nay phu hop voi Ali, ef al. (2013).

Bang 12. Anh huéng ciia mang bao biofilm dén lycopene (mg/100 mL) trong thoi gian bdo quan budi da xanh
& diéu kién nhiét do phong va lanh

NT Bao quan & nhiét 36 phong (28°C+2) Béao quan & nhiét d6 lanh (12°C+2)
Ngay 10 20 30 40 0 10 20 30 40
bC 0,015a|0,031a| 0,033a | 0,030a | 0,00 | 0,015a | 0,027a | 0,030a | 0,028a | 0,00
Alginate 0,015a(0,032b| 0,038¢c | 0,041c | 0,035b | 0,015a | 0,030b | 0,035d | 0,028a | 0,023b
L. plantarum 0,015a {0,031b| 0,037c | 0,040b | 0,036b | 0,015a | 0,031c | 0,034c | 0,030a | 0,022b
L. plantarum +Alginate |0,015a|0,030a| 0,039d | 0,043d | 0,038c | 0,015a | 0,034c | 0,038¢c | 0,031a | 0,027d
LSD 0,05

Ghi chi: *Do gi4 tri cia lycopene nhd, do do gi4 tri cia LSD rat rat nhé nén khong trinh bay dudi bang.
Do vdy, sé'liéu ciia cdc chir cdi giong nhau khong co surkhac biét y nghia thong ké.

S6 litu & bang 12 cho thdy trong qua trinh bao
quan, qua da xtr Iy c6 ham luong lycopene cao nhat
so doi ching va ham luong lycopene cao nhit &
nghiém thitc c6 két hop gitra vi khuén va alginate.

Ham luong lycopene phu thudc vao giai doan
chin va diéu kién phat trién ctia qua. Do d6, qua trinh
chin c6 lién quan dén sy gia ting ham luwong
lycopene. Hon nira, sy thay déi trong khi quyén (vi
moi truong trén vo trai khi c6 bd sung vi khuan L.
plantarum két hop voi alginate) c6 thé can trd qua
trinh téng hop sic td, gidm cac hoat dong trao ddi
chét cla trai cay dan dén san xuat ethylene thap hon
va gidm thay d6i sinh ly (Tigist et al, 2015).

3.6.3. Pdnh gii cam quan cua buoi da xanh sau
thoi gian ton triv

Mau sic vo
trai
4
Mirc @6 tach s Cdu tricvé
trai —NT1
e NT 2

Vi thit qua ‘4

e /w

qua qua

Hinh 4. Panh gia cam quan buéi da xanh sau thoi
gian ton trix
Két qua khao sat cAm quan & 7 chi tiéu: mau sac
vo trai, cu tric vé trai, mui cla trai, cau trac thit
qua, mau sic thit qua, vi thit qua, mic do tach thit
qua thi nghieém thic 3 - xit ly boi Lactobacillus két
hop véi alginate déu & muc gan voi 4 mic tot nhat.

Hinh 5. K&t qua sau 40 ngay bao quéan & cac nghiém thic
Ghi chi: a. Xit Iy Lactobacillus plantarum, b. Xir Iy alginate; c. Xit Iy biofilm; d. Doi chitng

Theo Arno Kroner (2020). Lactobacillus
plantarum con duoc goi 1a “loi khudn”, c6 tac dung

kich thich heé tiéu hoa, chong lai vi khuidn gay bénh
va giup co thé san xuat vitamin. Nhiéu nguoi bé sung
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vi khu4n nay duéi dang probiotic dé diéu tri hodc
ngan ngita cac van dé stirc khoe nhu di tng theo mua,
hoi ching ruét kich thich... Bén canh d6, Alginate la
mot nhéom polysaccharide cé tinh nhét, chiét xuat tir
cac loai tdo nau dugc cho phép st dung lam mang
bao thuc pham, 1a chat tao gel, chit 6n dinh, nha
tuong hoéa (Brownlee, 2009). Do do6 viéc két hop
Lactobacillus plantarum voi Alginate tao probiotic da
duoc st dung nhiéu trong duoc phdm 1a hop chat c6
loi cho con nguoi. Nén mang bao biofilm ho tro cho
tdn tai ctia vi khudn trén bé mat trai budi tot hon
déng thoi tao duoc vi moi truong gidp han ché mat
nuoc, han ché hao hut khéi luong déng thoi gitt duoc
mau sic vo trai tot hon, 1a hop chat an toan cho stic
khoe ctia con nguoi (Satyamitra, 2020).

4. KET LUAN VA BE NGHI

4.1, Két luan

ba phan lap duoc 2 dong nam gay bénh sau thu
hoach trén trai buéi da xanh thu thap tai 3 dia diém &
tinh Bén Tre. Duya trén hinh thai, co quan sinh bao ti
va hinh thitc sinh san, cing nhu dya trén ky thuat
sinh hoc phan ttt, da dinh loai duoc 2 dong ndm gay
bénh 1a Pomopsis sp. va Phytopthora sp. voi o tuong
déng 97,74% va 99,77%.

Trong diéu kién in-vitro, vi khuin Lactobacillus
plantarum c6 kha nang trc ché gan nhu hoan toan doi
voi 2 dong vi ndm gay bénh sau thu hoach trén budi
da xanh vé6i duong kinh trén 75 mm. Két qua nay c6
gia tri khoa hoc va c6 y nghia thuc tién rat 1on boi
cho dén nay chua c6 thi nghiém nao trong nuoc
ching minh kha ning ttc ché ndm Pomosis sp. va
Phytopthora sp. giy hai sau thu hoach trén budi da
xanh bang vi khuan Lactobacillus plantarum.

Mang bao biofim c6 tac dung han ché nim bénh
trén budi sau 40 ngay bao quan nho sé vi khuin trén
vo trai budi da xanh cao, lam giam pH vo qua do dac
tinh sinh acid cta vi khudn Lactobacillus plantarum
1a dit lieu quan trong gép phan kiém soat sy xam
nhiém nidm bénh gay hai sau thu hoach trén buéi da
xanh.

Chat luong trai sau thu hoach ngon hon véi chi
tiéu sinh hoa ham luong duong ting, acid giam va
ham luong lycopene cao. Panh gia cam quan va mau
séc vo trai van giit duoc mau dep va duoc ua chuong
hon so véi nghiém thic khong x ly mang bao
biofiml.

4.2. Dé nghi

Thu thap va phan 1ap thém cac tac nhan gay hai
sau thu hoach trén budi da xanh.

Phat trién mang bao biofilm thanh ché phim
sinh hoc dé ing dupg trong bao quan budi da xanh.
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RESEARCH AND APPLICATION OF BIOFILM TO LIMIT FUNGAL DISEASES AND
INCREASE THE ABILITY TO PRESERVE BEN TRE POMELO (CITRUS MAXIMA) AFTER HARVEST
Thach Thi Ngoc Yen!, Nguyen To Nguyen?, Phan Ngo Quoc Bao?
!Mekong delta Development Research, Can Tho University

2Phan Van Tri High School, Ben Tre provine

Summary
Research and application of biofilm to limit fungal diseases and increase the ability to preserve Ben Tre
pomelo (Citrus maxima) after harvest is carried out with the main goal of finding a reasonable solution to
limit fungal diseases and increased postharvest storage in pomelo. The research results based on
morphology, spore-forming organ and form of reproduction as well as based on molecular biology
techniques (sequencing and lookup on the International NCBI gene bank) have identified two causitive
pathogens namely Phomopsis sp. and Phytopthora sp. with 97.74% and 99.77% uniformity. In the in-vitro
conditions, Lactobacillus plantarum was able to inhibit almost completely against 2 postharvest fungal
strains on pomelo. Using biofilm envelope with Lactobacillus plantarum combined with alginate 0.03% has
the effect of limiting fungal diseases on pomelo to 40 days of storage and thanks to lactic acid production
properties as well as some bacteria’s organic compounds reduces the pomelo skin PH, contributing to the
control of infestation of harmful fungi, reduces fruit weight loss, maintains fruit quality in contrast with the
levels of Brix, vitamin C and lycopene maintained after harvest pomelo.The sensory evaluation of the color
of the skin of pomelo still retained the beautiful color as well as the quality and was preferred over the

treatment without biofilm.

Keywords: Alginate, pomelo (citrus maxima), Lactobacillus plantarum, Phomosis sp., Phytopthora sp.
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