Vietnam J. Agri. Sci. 2022, Vol. 20, No. 10: 1350-1360 Tap chi Khoa hoc Nong nghiép Viét Nam 2022, 20(10): 1350-1360
www.vnua.edu.vn

TANG CUGNG KHA NANG KHANG VI SINH VAT CUA MANG SINH HOC PECTIN-ALGINATE
VA UNG DUNG BAO QUAN QUA CHANH DAY (Passiflora edulis Sims)

Nguyén Trong Thing’, Nguyén Thi Thu Nga, Hoang Thi Minh Nguyét, Nguyén Thi Bich Thity
Khoa Cong nghé thue phim, Hoc vién Nong nghiép Viét Nam
"Téc gid lién hé: trongthang6886@vnua.edu.vn

Ngay nhan bai: 28.03.2022 Ngay chap nhan ding: 21.10.2022
TOM TAT

Nghién ctru ndy nham tang cudng kha ndng khang vi sinh vat ciia dung dich tao mang Pec-Alg. Nanobubbles
(NBs), tinh dau qué (Cinna) va chlorine (Chlo) 1a 3 chat tiém nang dwoc lwa chon dé bd sung vao dung dich Pec-Alg.
Hiéu lwc (e ché vi sinh vat dwgc danh gia & didu kién in vitro, sau d6 phi mang Pec-Alg trén qué chanh day dé& danh
gia hiéu qua khang vi sinh vat i 1& 1ay bénh trong thoi gian bao quan, sw bién ddi chat lwong clia qua chanh day
thdng qua cac chi tiéu sinh ly, co' ly, héa sinh. Két qua cho thay cac dung dich Pec-Alg bd sung NBs, Cinna, Chlo déu
¢6 hiéu lwc tre ché vi sinh vat cao trong diéu kién in vitro, 1an lwot 1a 86,7%:; 74,1% va 93,6%. Hon nira, chung co6 tac
dung réat tich cwc trong viéc (rc ché vi sinh vat trén qua chanh day (Pec-Alg-Chlo > Pec-Alg-NBs > Pec-Alg-Cinna).
Dung dich Pec-Alg-Chlo c6 hiéu lwc trc ché vi sinh vat cao nhat dat 84,4% tai thdi diém 1h sau phd mang va 43,6%
sau 30 ngay bao quan. Pdng thei, ching cé hiéu qua rd rét trong viéc han ché ti 1& lay bénh, qua dé gitp kéo dai thoi
gian bdo quan chanh day dén 33 ngay, nghia la ting thém 15 ngay so vé&i ddi chirng va ting thém 9 ngay so véi
mang Pec-Alg chwa bd sung chéat khang vi sinh vat.

Tlr khoa: Pectin, alginate, mang sinh hoc, nanobubbles, chlorine, chanh day.

Enhancing the Antimicrobial Activity of Pectin-Alginate Biofilm
and its Application in Preservation of Fresh Passion Fruits (Passiflora edulis Sims)

ABSTRACT

The present study was aimed to enhance the antimicrobial activity of Pec-Alg film-forming solution. Nanobubbles
(NBs), cinnamon essential oil (Cinna) and chlorine (Chlo) were three potential substances added to Pec-Alg
solutions. The microbial inhibitory effect was evaluated in vitro, and the Pec-Alg solutions were directly applied to
passion fruits to evaluate the antimicrobial effect, the rate of disease transmission during storage, and the quality
changes of passion fruit through physiological, mechanical and biochemical parameters. The results showed that the
solutions of Pec-Alg supplemented with NBs or Cinna or Chlo all had high inhibitory effect in vitro conditions with
86.7%, 74.1% and 93.6%, respectively. Moreover, they had a positive inhibitory effect on microorganisms on passion
fruits in the following order: Pec-Alg-Chlo > Pec-Alg-NBs > Pec-Alg-Cinna, of which Pec-Alg-Chlo solution had the
highest inhibitory effect, reaching 84.4% at 1 hour after coating and 43.6% after 30 days of storage.They were also
significantly effective to limit the rate of disease transmission during storage, contributing to prolong the shelf life of
passion fruits up to 33 days, which means an increase of 15 days compared to the control and an increase of 9 days
compared to Pec-Alg coating without addition of any antimicrobial agents.

Keywords: Pectin, alginate, nanobubbles, chlorine, biofilm, passion fruits.

y v . huéng d6, cdc mang sinh hoc dé bio quan an
1. AT VAN DE . o < N N
: toan thuc pham ngay cang dugec tim ra nhiéu
Trong linh vyc bao quan rau qua tudi, cac hon nhu chitosan, gelatin, pectin, tinh bot,
nha khoa hoc da va dang tap trung nghién ctu carrageenan, alginate, cellulose.. Diéu nay ciing

tim kiém céac loai vat liéu sinh hoc méi. Theo xu ~ hoan toan phut hop véi chién luge téng trudng
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xanh ctia Viét Nam trong nd luc han ché& 6
nhiém moi trudng do bao bi plastic. Mang pectin
va alginate da dudc mot s6 nghién ctiu ting dung
¢6 hiéu qua trén cac loai trai cAy nhu xoai, hong
xiém, dau tay, qua bo (Silva & cs., 2018;
2016; Garza & cs., 2015;
Maftoonazad & cs., 2008). Tuy nhién, cac cong

Menezes & cs.,

b6 nay chua tap trung nghién ctu khia canh
khang vi sinh vat cia mang pectin-alginate
trong qua trinh bao quan.

Cac nha khoa hoc chi ra rang mdi loai vat
litu sinh hoc déu c¢6 nhiing uu va nhuge diém
nh4t dinh, vi vay xu huéng hién nay 1a nghién
ctiu su két hop ctia it nhat hai loai vat liéu khac
nhau trong dung dich tao mang sinh hoc dé hd
trg va tang cuong hiéu qua bao quan cta ching.
Mang pectin-alginate (Pec-Alg) dudc st dung
trong nghién ciu nay la két qua ctiia dé tai cap
Hoc vién nim 2020 (ma s6: T2020-08-39).
Nghién cttu da dugc thuc hién cho thidy mang
phiic hop Pec-Alg tao ra c6 hiéu qua kéo dai thoi
gian bao quan, dong thoi van duy tri dugdc chat
lugng cua quéd chanh day. Tuy nhién, mét van
dé 16n con ton tai 1a ti 1& lay bénh trong qua
trinh bao quan van cao. Nguyén nhan 1a do cac
vi sinh vat (VSV) gay bénh sau thu hoach van
chua dugc xt 1y truée khi dua vao bao quan. Vi
vay, dé tai lua chon chlorine, tinh dau qué va
nanobubbles dé nghién ctu két hgp vao dung
dich tao mang Pec-Alg.

Co ché tac dong cua chlorine 1a khi clo téc
dung v6i nudc s& tao ra cidc phan tU axit
hypochlorous (HOCI), mo6t hop chat c6 nang luc
khii trung r4t manh. Qua trinh tiéu diét vi sinh
vat xay ra qua hai giai doan: dau tién HOCI
khuéch tan xuyén qua mang t€ bao cua vi sinh
vat, sau d6 phan @ing véi enzyme bén trong té&
bao va pha hoai qua trinh trao d6i chat dan dén
VSV bi tiéu diét (Odlaug & cs., 1981).

Tinh d4u qué véi hoat chat cinnamaldehyde
cling da dudc mot s6 nghién ctu chiing minh
ring c6 hiéu qua trong viéc tiéu diét va tc ché
su phat trién clia cic VSV. Tac dung khang ndm
ctia cinnamaldehyde 14 do né c6 tac dung tic ché
enzym tong hop t&€ bao (B-(1,3)-glucan synthase
va synthase chitin) do d6 lam mat t& bao chat,
v3 mang t& bao, pha huy ty thé va mat su 6n

dinh cta thanh t& bao nén anh hudng dén hinh
thai va su phat trién ciia ndm (Zhang & cs.,
2016; Xing & cs., 2014).

Tac dung khang khudn cia NBs duge giai
thich 1a do c6 kich thuéc siéu vi (nanometer),
NBs dé dang thAm nhap vao cac 16 siéu nho trén
bé mét rau qua dé loai bd bui béan, vi sinh vat va
cac chit 1ang cian khac ma nuée théng thudng
khéng thé nao ti€p can duge. Chinh nho kich
thudc siéu nhé nay ma NBs c¢6 tinh chat vat ly
riéng biét khac hén so véi nhiing bot khi kich
thuéc micrometre hodc 16n hon (Khan & cs.,
2017). Marui & cs. (2013) da chiing minh cac
microbubbles va nanobubbles khi bi v6 ra sé
phéng thich nhiéu géc tu do, c6 kha ning diét
khuén, sat trang, kht mui hoi.

Chanh day 1a loai qua c6 san ludng va gia
tri xudt khéu ngay cang cao. Theo béo céo cia
Cuc Trong trot (2019), téng dién tich chanh day
ca nudc dén cudi ndm 2019 dat khoang 10,5
nghin hecta. Téng san lugng qua tuci udc dat
222,3 nghin tan. Thi trudng tiéu thu xuédt khiu
chanh day dudc md rong téi trén 50 nuébc, chu
yéu la My, EU, Dai Loan, Hong Kong va cac
nuéc Trung Pong... Trong do, gia tri gia tang 16n
nh&t khi xuét khau chanh day ¢ dang qua tuoi.

Hién nay, chanh diy dudc bdo quan chu yéu
bing cach xi 1y héa chat chéng ndm két hgp véi
nhiét do thap va bao gbi plastic. Cac phuong
phap nay via toén chi phi cao viia gdy nguy co
mét an toan thuc phdm. Do d6, viéc nghién ciiu
cac mang sinh hoc c6 kha ning khang vi sinh
vat dang 1a xu huéng dugc cac nha khoa hoc va
cac doanh nghiép quan tdm. Chinh vi viy, muc
tiéu ctua nghién ctu nay la dé ting cudng kha
ning khang vi sinh vat cia dung dich tao mang
sinh hoc Pec-Alg, dong thdi nang cao hiéu qua
bao quan qua chanh day.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Dung dich tao mang Pec-Alg dugc chuén bi
theo cong thiic phoi tron cia Nguyén Trong Thiang
& cs. (2021). NBs dudc tao ra bang hé thong
thiét bi miniGaLF UFB, model FZ1N-04FB,
actini, Nhat Ban. NBs dudc st dung thay thé
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cho nuéc théng thuong. Tinh dau qué do tinh
khiét 97% dugc pha lodng trudc bang glycerin
thuc vat, sau d6 bd sung vio DDTM Pec-Alg
trong qua trinh phéi tron dat nong do 0,6%.
Chlorine dugc b sung vao DDTM Pec-Alg dat
néng d6 120ppm. Pectin c6 do tinh khiét 76%
thuoc loai LMP dudc chiét xuit tit vo qua chanh
day tia (Passiflora edulis Sims) theo quy trinh
ctua Ranganna & cs. (2001). T4t ca cac hoéa chat
dudge st dung 14 héa chat tinh khiét thuong mai
c6 xudt xda Diic, An Do, Trung Quéc. Sodium
alginate dugc chiét xuat ti tdo nau (héng
Zhanyun, Trung Qudc), glycerol ngudn goc thuc
vat (hang Duchefa, Ha Lan).

Qua chanh day tia (Passiflora edulis Sims)
trong tai tinh Son La dugc 14y mau theo TCVN
5102-90 (ISO 874-1980). Qua dugc thu hai 6
thoi diém 60 ngay sau khi dau qua (25% dién
tich vo qua chuyén mau). Sau khi thu hoach,
qua dugc van chuyén ngay vé phong thi nghiém
trong ngay dé bd tri thi nghiém.

2.2. B6 tri thi nghiém

2.2.1. Thit nghiém kha néing iwc ché VSV
cua cic dung dich tao mang trong diéu
kién in vitro

Chuédn bi dung dich VSV mat do
10 CFU/ml tit cac qua chanh day bi bénh. Lan
lugt cho 1ml mau VSV nay vao cac éng nghiém cb
chiia s&n 5ml dung dich tao mang tuong tng (ky
hiéu theo cac cong thiic tao mang trong muc 2.3;
Mat d6 VSV dua trén nghién ctiu ciia Shaaban &

cs. (2017)): nudc cat (doi chting); Pec-Alg;
Pec-Alg-NBs;  Pec-Alg-Cinna; Pec-Alg-Chlo.

Khudy, lic déu trong 3 phit. Sau dé tién hanh
dinh lugng VSV trong cdc miu theo TCVN
4884-2:2015 dé xac dinh hiéu luc tc ché& VSV
cta cac dung dich tao mang (DDTM) trong diéu
kién in vitro.

2.2.2. Danh gia hiéu luc iwe ché VSV trong
diéu kién in vivo trén qua chanh day
Chuén bi dich mau vi sinh c¢6 mat do VSV
10* CFU/ml tit cac qua chanh day bi bénh. Sau
d6, lay nhiém nhan tao bang cach nhing tét ca
cac qua chanh day thi nghiém vao dung dich
chita VSV trén trong 1 phtt. M6i cong thiic st
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dung 150 qua (3 lan lip lai). L&y qua ra va dé
yén trong 24h dé dich VSV thdm va se lai tu
nhién, nghia 1a cac VSV c¢6 thé bam trén bé mat
qua. Tién hanh 14y mau qué chanh day x4c dinh
mat d6 VSV dé khing dinh lugng VSV séng trén
qua. Budc tiép theo, nhung cac qua chanh day
trong thoi gian 3 phit bang cac dung dich tao
mang theo 5 cong thic (CT) sau day (Noéng do
tinh ddu qué bé sung 0,6%, nong dd chlorine bd
sung 120ppm dua trén nghién ctiu cia Basaglia
& cs. (2021) va Alicea & cs. (2018)):

C: cong thiic ddi chiing, st dung nudc cat

M1: dung dich tao mang pectin-alginate
(Pec-Alg)

M2: dung dich tao mang pectin-alginate su
dung hoan toan nudc nanobubbles dé phéi tron
thay cho nuéc thong thuong (Pec-Alg-NBs)

M3: dung dich tao mang pectin-alginate bé
sung tinh dau qué 0,6% (Pec-Alg-Cinna)

M4: dung dich tao mang pectin-alginate bé
sung chlorine nong @6 120ppm (Pec-Alg-Chlo).

Sau khi xt 1y 1h, 14y mAu qua dé phan tich
dinh lugng VSV sau xt ly dé tinh hiéu luc tc
ch& VSV. Sau d6 miu dugc cho vao hop gidy
carton va tién hanh bao quan chanh diy ¢ nhiét
d6 6 + 1°C, do 4m 90-95%. Trong qua trinh bao
quan, tiép tuc xac dinh hiéu luc tc ché tai thoi
diém 15 ngay, 30 ngay. Pong thdoi, theo ddi va
phan tich céc chi tiéu sinh 1y, co 1y, héa sinh ctua
qué chanh diy dinh ky ti ngay 0 (truéc khi xi
1y bing DDTM).

2.2.3. Panh gia kha niang han ché liy bénh
trong qua trinh bao quan chanh day

Tién hanh pht mang trén cac qua khoe
manh theo 5 cong thtic § muc trén 2.2.2. Mbi
cong thtc st dung 120 qua (3 1an lip lai). Sau
d6 mdi cong thiic bo tri 20% s6 qua bi bénh déit
vao bdo quan cung cac qua khée manh di phu
mang. Theo dbi dé xac dinh ti 1é lay bénh sau
khi két thic qua trinh bao quan (thdi diém tat
ca cac mau c6 ti 1é ton that > 10%). Qua bi lay
bénh dudc tinh khi cé cac triéu chiing sau: xuat
hién nhiing d6m tron c6 mau nau, xung quanh
vét bénh cé vién mau xanh xam, vét bénh hoi
16m xudng hodc trén qua xuat hién cac giot dich
mau nau xung quanh vét bénh.
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Ti 1é 1ay bénh dugc tinh nhu sau:

b

T =Ex100
K

Trong d6: T,: ti 1& 14y bénh (%); B: s6 qua
khoe bi nhiém bénh sau bao quan (qua); K: téng
s6 qua khoe ban dau (qua).

2.3. Phuong phap phan tich

2.3.1. Pinh luong vi sinh vat hiéu khi
téong sé

Phuong phap dinh lugng vi sinh vat theo
ISO 4833-2:2013 (tuong duong TCVN 4884-
2:2015) bang ki thuat cdy bé mit:

N(CFU/ml) - (H1Vd1 +.+ nini)

Trong do:

N: s6 t& bao (don vi hinh thanh khuén lac)
vi sinh vat trong 1ml mau;

C: t6ng s6 khuén lac dm dugc trén cac hop
petri da chon (c6 s6 khudn lac ndm trong
khoang tit 25-300 khuén lac/dia);

n;: s6 hop petri cay tai d6 pha loang thi i;

d;: hé s6 pha lodng tuong Ging;

v: thé tich dich mau cdy vao mbi dia (ml).

Hiéu luc tic ché VSV dugc tinh theo céng
thtc Abbott nhu sau:

H= c-T x 100

C

Trong do:

H (%) 14 hiéu luc tc ch& VSV tinh theo %;

C (CFU/ml) 1a s6 lugng khuén lac trong
cong thiic ddi chiing;

T (CFU/ml) 1a s6 lugng khuén lac trong
cong thiic thi nghiém.

2.3.2. Phuong phap phan tich cic chi tiéu
sinh 1y, co ly, héa sinh cua qua chanh day
trong qua trinh bao quan

Cuong do ho hap va ludng ethylene san sinh
dude xac dinh dua trén phuong phap cua
Maftoonazad & Ramaswamy (2008) st dung
may do CO,, O, Dual gas analyser ICA250, UK
va Ethylene analyser ICA56, UK; Ti 1é hao hut

khoi lugng tu nhién cia qua duge xac dinh bing
phuong phap can (d6 chinh xac 0,01g); D6 cling
cia qua dude xac dinh bing phuong phap khéng
pha mau st dung thiét bi Mark 10, USA; Su
bién d6i mau sic vo qua (AE) duge xac dinh
bang may do mau Chromameter CR400, Nhat
Ban; Ham lugng chit kho hoa tan téng s6 dudc
x4ac dinh theo TCVN 4417-87 sti dung chiét
quang k& k§ thuat s6 ATAGO (Atago, Tokyo,
Nhat Ban); Ham lugng axit hiiu co tdng s6 dude
x4ac dinh theo TCVN 5483-91 (ISO 750-1981).

2.4. X 1y s6 lidu

Tat c cac s6 lidu thu thap 1a dai dién cta it
nhat ba thi nghiém lip lai. K&t qué thi nghiém
dugc phan tich phuong sai ANOVA mot nhan t6
trén phan mém Statgraphics Centurion 18. Su
khéc biét cua gia tri trung binh gitta cac cong
thiic duge danh gia nho phép so sanh Tukey v6i
mic tin cay 95%.

3. KET QUA VA THAO LUAN

3.1. Panh gia kha nang wc ché VSV cua cac
dung dich tao mang trong diéu kién
in vitro

Thi nghiém nay nham danh gia hiéu luc tc
ché& VSV cua cac DDTM trong diéu kién in vitro.
Két qua hinh 1 cho thay ca ba CT thi nghiém
déu c6 hiéu luc te ché vuot troi so véi CT khong
b6 sung chit khang VSV. Cu thé, 3 DDTM bd
sung NBs, tinh dau qué, chlorine déu dat hiéu
luc tc ché trén 74%; 1an lugt 14 86,7%; 74,1% va
93,6%, trong khi d6 cong thic Pec-Alg chi dat
5,2%. Diéu d6 chiing t6 ca ba chat khang VSV
thii nghiém déu cé tiém ning cao trong viéc han
ché su phat trién cua VSV. Hon niia, phan tich
thong ké cho thay c6 su khac biét c6 ¥ nghia
(P <0,05) gitia ba CT bé sung chit khang VSV,
trong d6 DDTM bé sung chlorine dat hiéu luc tc
ché VSV cao nhit. Piéu nay cing dé hiéu vi
chlorine da dudc chiing minh 14 chat cé tinh sat
khudn rdt manh (Odlaug & cs., 1981). Tac dung
khang VSV cua tinh dau qué va NBs ciing da
1an luot duge khang dinh béi Zhang & cs. (2016)
va Khan & cs. (2017).
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thé hién su khac nhau c6 y nghia théng ké (P <0,05).

Hinh 1. Hiéu luc @c ch& VSV ctia cac DDTM trong diéu kién in vitro
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Ghi chu: M1: Pec-Alg, M2: Pec-Alg-NBs, M3: Pec-Alg-Cinna, M4: Pec-Alg-Chlo; Tai ciing mét thoi diém phén
tich, cdc cot ¢6 chii cai khac nhau thé hién su khac nhau c6 y nghia thong ké (P <0,05).

Hinh 2. Hiéu luc @c ché€ VSV ctia cac DDTM trén qua chanh day

3.2. Panh gia hiéu luc Gc ch& VSV trong
diéu kién in vivo trén qua chanh day

Sau khi lay nhiém nhan tao VSV lén tat ca
cac qua chanh day, két qua luu miu kiém tra cé
3,2 x 10° CFU/g VSV tén tai trén qua. Tiép theo,
tién hanh nhing qua trong cac DDTM dé xac
dinh hiéu luc tc ch& VSV. Két qua dugde thé hién
trén hinh 2.
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Két qua cho thay tuy hiéu luc tc ché VSV
cua tiing CT thap hon so véi 6 diéu kién in
vitro tuong tGng, nhung hiéu luc tc ché cta cac
DDTM b6 sung chit khang VSV déu cao hon
vugt troi so véi CT chi c6 Pec-Alg. Tham chi 6
ngay bao quan thi 30, da khong thé xac dinh
dugc hiéu luc tc ché ctia cong thic M1 vi ldc
nay lugng VSV ctia M1 d3 vugt qua s6 lugng
VSV ban dau 6 CT d6i chiing, trong khi ba
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DDTM con lai van dat hiéu luc tic ché 18,5%
(tinh dau qué), 31,3% (NBs) va cao nhat 43,6%
(chlorine). Piéu d6 chiing t6 ba DDTM bé sung
chat khang VSV da c6 hiéu qua thuc té& trong
viéc giam ti 16 VSV trén qua chanh day trong
qua trinh bdo quan.

So sanh giita ba CT b8 sung chit khang
VSV, DDTM b6 sung chlorine luén c¢é hiéu luc
nhinh hon ¢6 ¥ nghia théng ké (P <0,05), sau d6
dén NBs va cudi cung 1a tinh d4u qué. Piéu nay
ciing d& hiéu vi chlorine 14 mét héa chat c6 tinh
sat khuédn rat manh, con tinh dau qué la chat c6
ngudn goc tu nhién, NBs c6 hiéu luc khong cao
bing chlorine tuy nhién né c6 uu diém rit an
toan cho thuc phadm. K&t qua nghién ctu cta
Klintham & cs. (2017) cling cho thay khi két hop
microbubbles véi chlorine dd lam gidm manh
mat d6 S. typhimurium va E. coli (gidm 2-3 log
tuong duong véi 99,2-99,8%).

Thém vao d6, hiéu luc tc ché VSV cta cac
CT déu giam theo thoi gian bao quan. Cu thé, &
thoi diém 1h dau tién sau khi nhing trong cac
DDTM, hiéu luc tic ché VSV cta cac CT déu cao
hon so véi thoi diém 15 ngay va 30 ngay bao
quan. Nguyén nhan 14 do khi d6 qua chanh day
vita dudc nhing trong cac DDTM nén phan 16n
cac VSV da bi tiéu diét, sau d6 mang phu trén
bé mat qua dan dan bi kho lai theo thdi gian
lam cho chlorine va tinh dau qué bi bay hoi dan,
con NBs cling tit tit bi v8 theo thoi gian. Hon
niia, cang vé nhiing ngay bao quan cuéi cac VSV
con song s6t cang phat trién manh mé hon khi

qua da dan yéu di va kha nang bao vé cia mang
pht ciing suy giadm hon.

3.3. Panh gia kha nang han ché lay bénh
trong qua trinh biao quan chanh day

Chi tiéu nay thé hién tinh nang phong
chong VSV (han ché& lay bénh) cia cic mang
phu. Hinh 3 cho th4y c6 su khac biét c¢6 y nghia
théng ké (P <0,05) gifia cac CT. Cu thé, mAu d6i
chiing c6 ti 1é 1ay bénh cao nhat dat t6i 100%,
nghia 13 tat cid cac quad khde déu bi lay bénh
trong qua trinh bao quan. Trong khi d6 chanh
day 6 cac CT con lai c6 ti 1é 1ay bénh thap hon
mot cach ré rét, thdp nhat 1a CT bd sung
chlorine, chi c¢6 32,8% s6 qua khoe bi 1ay bénh,
ké& sau 1a CT b6 sung NBs (47,4%), hai CT con
lai déu c6 ti 1& lay bénh rat cao (> 60%). Diéu
nay dudc giai thich ring tuy clo ciing bi bay hoi
dan nhung né 1a chit sat khuén cé hiéu luc rat
manh nén chi cAn mot lugng nhé néng do
chlorine con lai (khoang vai ppm) ciing da cé tac
dung khang VSV tit qua bénh lay nhiém sang
bam trén mang phu khién ching khé xAm nhap
va phat trién trén qua. CT d6i ching c6 ti 18 1ay
bénh dat 100% la do qua chanh day khong c6 bat
ct rao chin nao dé ngin chin su lay nhiém ti
cac qua bénh sang qua khde. Diéu nay ching td
viéc phtt mang Pec-Alg b6 sung chét khang VSV
c6 hidéu qua rat tich cuc trong viéc phong ngia,
ngin chin su lay bénh gitia cac qua chanh day
trong qué trinh bao quan.
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Ghi chu: C: déi chiing, M1: Pec-Alg, M2: Pec-Alg-NBs, M3: Pec-Alg-Cinna, M4: Pec-Alg-Chlo; Céc cét cé chit cai
khéc nhau thé hién su khac nhau c6 y nghia théng ké (P <0,05).

Hinh 3. Kha ning han ché lay bénh ctia cac mang phu trong qua trinh bao quan chanh day

1355



Tang cwong kha nang khang vi sinh vat ciia mang sinh hoc pectin-alginate va (rng dung bdo quan qua chanh day

(Passiflora edulis Sims)

3.4. Panh gia su bié€n d6i chat lugng cua
qua chanh diy bao quan bang ciac mang
pht Pec-Alg b6 sung chat khang vi sinh vat

Két qua cic thi nghiém & trén da cho thay
hiéu qua tic ché va phong ngia VSV cua cac
DDTM b6 sung ch&t khang VSV. Tuy nhién, cin
thiét danh gia viéc bd sung cac chit khang VSV
nay c6 anh huéng tich cuc hay tiéu cuc dén su
bién ddi cac chi tiéu sinh 1y, co 1y, héa sinh caa
qua chanh day trong suét qua trinh bao quan.

3.4.1. Su bién déi céc chi tiéu sinh ly

Hinh 4A cho th4dy cudng d6 hé hap ctia qua
chanh day 6 cac CT déu c6 xu huéng tang lén
trong nhiing ngay dau, sau khi dat dinh ho hap
sé giam dan xudng. Tuy nhién, téc d6 tang la
khac nhau giiia cac cong thic (P <0,05). Cu thé,
CT d61 chting c6 téc do tdng nhanh nhat véi
cuong d6 hd hap dat gia tri cao nhat tai ngay
th 12, tiép sau d6 1a CT phu mang Pec-Alg
(ngay tht 18), ba CT bé sung chéit khang VSV
(ngay tht 24). Xu huéng bién ddi ctia ethylene
dién ra tuong tng v6i qua trinh hoé hap
(Hinh 4B). Diéu nay la phu hop vi chanh day 1a
qua hé hap ddt bién, sinh ra nhiéu ethylene
trong qua trinh chin. Diéu d6 chiing t6 mang
Pec-Alg b6 sung cac chit khang VSV déu cé tac
dung tich cuc trong viéc kim hadm qua trinh hoé
h4p va san sinh ethylene ciia qua chanh day.

Hon niia, tai t4t ca cac thoi diém phan tich,
chanh day 6 cac CT pht mang déu c6 cudng d6 ho
hép va lugng ethylene thap hon han so véi CT d6i
ching. Nguyén nhan la do mang Pec-Alg da lam
can tré sy tham khi O, vao bén trong va giam sy
thoat khi CO, ra bén ngoai qui. Ma chinh méi
trudng c6 nong do O, thap va CO, cao c6 tac dung
hiép dong trong viéc ngin can su sinh téng hop
ethylene (Maftoonazad & cs., 2019). Kha ning
kiém soat hd h&p va san sinh ethylene ctia mét s6
loai mang pectin cting da dugc chling minh c6
hiéu qua trong bdo quan céc loai qua khac nhu
qua xoai, dua chuot (Moalemiyan & cs., 2012);
dau tay (Abdi & cs., 2017; Garza & cs., 2015).

Déng thoi, cusng d6 ho hap cia qua chanh
day con phu thudc vao lugng VSV ton tai trén né.
Néu c6 s6 lugng VSV 16n hoat dong sé& lam cho
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qua c6 phan tng hé hdp manh hon dé ting cudng
stic d& khang va kich hoat kha nang tu bao vé
(Espitia & cs., 2014). D6 chinh 1a Iy do cuong do
hé hép 6 ba CT bd sung chit khang VSV déu
th&p hon va cham hon mot cach rd rang so véi CT
pht mang khéng bé sung chit khang VSV.

Tuy nhién, so sanh gitia ba CT bé sung chit
khang VSV cho thay cudng dd ho hdp va su san
sinh ethylene ctia qua chanh day khéng c6 su
khéac biét c6 y nghia théng ké (P <0,05). Diéu d6
chiing t6 ca NBs, tinh dau qué va chlorine déu
khéng anh hudng truc tiép dén quy luat ho hap
cua qua chanh day, ma chi dnh hudng gian tiép
thong qua hiéu lyc tic ché VSV.

3.4.2. Su bién déi cac chi tiéu co ly

Hinh 5A cho thdy & thdi diém dau khéng c6
su khac biét vé dd cting gitia cac CT. Sau d6, do
cling cua ca nam CT déu gidm xudng, tuy nhién
ba CT bé sung chiat khang VSV c6 téc d6 giam
cham hon hén so véi CT d6i ching. Piéu nay
dudc giai thich ring su bién déi d6 cting ctia qua
tuong ting véi qua trinh chin hoidc théi hdng,
quéa cang c6 toc do chin nhanh d6 cling cang
giam manh va ngugc lai. Thém vao d6, su thoat
hoi nuée cling 14 nguyén nhan lam cho qua bi
gidm d6 ciing. Mang Pec-Alg da dudgc chiing
minh c6 kha ning ngin can su tham hoi nude
t6t hon hén, do d6 gép phan duy tri d6 cting caa
qua chanh day (Nguyén Trong Thing & cs.,
2021). Két qua phan tich théng ké ciing chi ra
ring d6 ciing cia chanh day & ba CT phi mang
b6 sung chat khang VSV ciing khong c6 su khac
biét c6 y nghia (P <0,05).

Nhin chung su bién d6i mau sic v qua (chi
s6 AE) déu c6 xu huéng tang lén trong qua trinh
bao quan & tit ca cac CT (tdng nhanh thdi gian
dau va c6 xu hudng ting nhe vé sau - hinh 5B).
Mt khéc, tai ting thoi diém phan tich, chi s6 AE
cta ba CT bé sung chét khang VSV luén nhé hon
so v6i hai CT con lai mét cach c¢6 ¥ nghia thong ké
(P <0,05). Diéu d6 chiing to ring vé qua chanh
day & ba CT nay cham bién d6i mau sic hon
tuong ing v6i qua trinh chin ho#c théi hong dién
ra cham hon. Pay 1a mot ddc diém c6 16i cho gia
tri cAm quan cta qua chanh day trong qua trinh
bao quan.
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Tén that khéi luong & tat ca cac CT déu co
chiéu huéng ting lén theo thoi gian bao quan
(Hinh 5C). Qua trinh thoat hoi nuéc 1a nguyén
nhan chinh lam giam khéi lugng tu nhién cta
qua. Qua chanh day c6 ham lugng nudc cao nén
qua trinh sinh ly xay ra rat nhanh va manh,
lam tiéu ton nhiéu chat dinh dudng va sinh
nhiét nhiéu hon. Sy hao hut khéi lugng tu
nhién cta chanh day & ba CT bd sung chéit
khang VSV déu thap hon dang ké so v6i hai CT
con lai tai tdt ca cac thoi diém danh gia.
Nguyén nhan 1a do cuong do hé hap cua ba CT
da dugc kim ham mot cach rd rét nhu két qua
dda trinh bay ¢ trén. Thém vao d6, mang
Pec-Alg da dugc chon loc v6i tinh nang ngin
can su thAm hoi nuéc hidu qua (Nguyén Trong
Théng & cs., 2021).

80

3.4.3. Su bién déi cac chi tiéu héa sinh

M6t cach tong quat, ham lugng chat kho hoa
tan téng s6 cia cac CT déu c6 xu hudng tang nhe
trong 6 ngay dau, sau d6 gidm dan (Hinh 6A).
Con chi tiéu axit hitu co gidm dan trong qua trinh
bao quan. Tuy nhién téc d6 giam cta ba CT bd
sung chit khang VSV cham hon hén so véi hai
CT con lai, nghia 1a ba CT nay git dugc ham
lugng TSS va axit hiiu co cao hon cho dén nhiing
ngay bao quan cudi cung. Nguyén nhan 12 do cac
mang Pec-Alg bé sung chit khang VSV c6 tac
dung lam giam cuong d6 ho hap va cac hoat dong
sinh 1y cla qua chanh day (nhu d& trinh bay &
trén), tir d6 lam gidm lugng chat kho tidu ton. Két
qua nay tuong déng véi nghién ctiu cia Yimenu &
cs. (2017) trén qua cam; Menezes & Athmaselvi
(2016) trén qua hong xiém; Maftoonazad & cs.
(2019) trén qua chanh vang.
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Ghi chi: C: doi chitng, M1: Pec-Alg, M2: Pec-Alg-NBs, M3: Pec-Alg-Cinna, M4: Pec-Alg-Chlo; (A): Cuong dé hé

hap; (B): Su san sinh ethylene.

Hinh 4. Su bién d6i cac chi tiéu sinh ly ctia qua chanh day trong qua trinh bao quan
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Hinh 5. Su bién ddi cac chi tiéu ca 1y ciia chanh day trong qua trinh bao quan
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Ghi chi: C: doéi chitng, M1: Pec-Alg, M2: Pec-Alg-NBs, M3: Pec-Alg-Cinna, M4: Pec-Alg-Chlo; (A): Chat kho

hoa tan téng s6: (B): Axit hitu co.

Hinh 6. Su bién ddi cac chi tiéu héa sinh cia qua chanh day trong qua trinh bao quan

3.4.4. Thoi gian bdo quan

Thdi gian bao quan cua qua chanh day duge
x4c dinh dya trén tat ci cac chi tiéu da dugc
danh gia & trén va gia tri st dung cua qua. Két
qua 1a CT ddi chiing chi bdo quan chanh day
tuoi duge 18 ngay, CT pht mang Pec-Alg bao
quan chanh day dudgc 24 ngay, trong khi ba CT
phtt mang Pec-Alg b sung chit khang VSV ¢6
thé kéo dai thoi gian bao quan lén dén 33 ngay,
nghia 1a ting thém 15 ngay so véi CT ddi chiing
va tdng thém 9 ngay so véi mang Pec-Alg chua
b6 sung chat khang VSV.

4. KET LUAN

Cac dung dich tao mang Pec-Alg b6 sung
chat khang VSV (NBs, tinh dau qué, chlorine)
déu c6 hiéu luc tc ch& VSV cao trong diéu kién
in vitro va c6 tac dung tich cuc trong viéc tc ché
VSV trén qua chanh day. Dung dich tao mang
Pec-Alg-Chlo c¢é hiéu luc tic ché VSV cao nhit
dat 84,4% tai thoi diém 1h sau pha mang va
43,6% sau 30 ngay bao quan. Cac mang phu
Pec-Alg b6 sung chéit khang VSV ¢6 hiéu qua rd
rét trong viéc han ché ti 1é 1ay bénh trong qua
trinh bao quan chanh diy. Mang Pec-Alg-Chlo
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c6 ti 1é lay bénh thap nhat (32,8%) sau 33 ngay
bao quan. Cac mang Pec-Alg b sung chat
khang VSV gitp kéo dai thoi gian bdo quan
chanh day 1én dén 33 ngay. Dé tang cudng kha
ning khang VSV va nang cao hiéu qui bao
quan ctua mang Pec-Alg nén bd sung chit khang
VSV la chlorine néng d§ 120ppm. Bén canh do,
NBs ciing 1a mét lua chon rat tiém ning
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