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TOM TAT

Chubdi tiéu hdng 1a loai cay &n qua nhiét d&i c6 san lwong Ién & Viét Nam nhuwng viéc bdo quan sau thu hoach
con kho khan va chwa c6 giai phap hiéu qua. Nghién clru nay nham danh gia tac dong ctia x ly nwéc nong két hop
mang phu carrageenan dén kha nang duy tri chat lwgng qua chudi. Chudi dwoc x ly theo bbn cong thirc: khdng xir
ly (d6i chirng), xt ly nwéc néng (47°C trong 10 phut), pht mang carrageenan 0,5% va x@ ly két hop. Cac chi tiéu
theo d&i gébm hao hut khéi lwong, mau sic, chat khd hoa tan tdng sb, chlorophyll a, ham lwong phenolic, hoat tinh
chéng oxy héa DPPH thit qua va vé qua, ty & va m&c d6 hw hdng. K&t qua cho thay xi ly nuéc néng két hop véi
mang phi carrageenan gitip han ché hao hut khéi lwgng, duy tri mau séc va ham lwgng chlorophyll & vé qua, lam
cham sw bién dbi chat kho hoa tan téng s, tdng ham Iwong phenolic va kha ndng chéng oxy héa & ca thit qua va vé
qua so v&i cac cdng thirc khac. Phuong phap nay con gidp gidm dang ké ty 1& va mac do hw héng cla qué chudi.
X ly nwéc ndng két hop véi mang phi carrageenan cho thay hiéu qua trong viéc 1am cham qua trinh chin va giam
hw héng & chudi tiéu hdng sau thu hoach.

T khoa: Chudi tiéu hdng, xt ly nhiét, mang pha, cong nghé sau thu hoach.

Hot Water Treatment and Carrageenan Coating Slow Postharvest Ripening
and Deterioration of ‘Tieu Hong’ Banana

ABSTRACT

The ‘tieu hong’ banana is a tropical fruit with large production in Vietnam but post-harvest preservation is facing
many difficulties and there is no effective solution. This study aimed to evaluate the effects of hot water treatment
combined with carrageenan coating on the maintenaceof the quality of the banana. Bananas were treated with four
methods: untreated control, hot water treatment at 47°C for 10 minutes, 0.5% carrageenan coating, and combined
treatment. The parameters investigated included weight loss, colour, total soluble solids, chlorophyll a, phenolic
content, DPPH antioxidant activity of the fruit flesh and peel, and the disease incidence and severity. The results
show that hot water treatment combined with carrageenan coating helped reduce weight loss, maintain colour and
chlorophyll content in the fruit peel, slow down the change in total soluble solids, and enhance phenolic content and
antioxidant capacity in both fruit flesh and peel compared to other treatments. This method also helped significantly
reduce the incidence and severity of banana disease. Hot water treatment combined with carrageenan coating
showed effectiveness in slowing down the postharvest ripening process and decreasing the deterioration in ‘tieu
hong’ bananas.

Keywords: Banana, heat treatment, coating, postharvest technology.

VRN rit ngin do dic diém ho hap dot bién, toc do chin
1. DAT VAN DE gan €0 & o AP e o N
: nhanh, hién tugng nau héa vo qua, hu hong do
Chudi tiéu héng 1a loai cAdy &n qua c6 san  nim bénh,... Khi tén trit 6 nhiét d6 phong, tudi
lugng cao, c6 tiém ning phat trién 16n ¢ Viet  tho sau thu hoach ctia cac giong chuéi chi dat 6-8

Nam. Tuy nhién, chuéi c¢6 tudi tho sau thu hoach ngay (Gol & Rao, 2011; Chen & cs., 2019). Trong
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khi d6, cac nghién cttu é Viet Nam vé quan ly
chat lugng sau thu hoach méi chi ding lai 6 x4ac
dinh d6 gia thu hai, xi Iy bing chat diét ndm, st
dung chat hap thu ethylen (Nguyén Diic Hanh &
cs., 2020). Cac phuong phap bao quan an toan,
hiéu qua, than thién v6i mdi truong va cé kha
néng tng dung linh hoat § nhiéu quy mé van
chua dugc phat trién.

Xt 1y nuée néng 1a phuong phap vat ly giap
han ché& tac nhan gay bénh. X 1y nudc néng tc
ché& dang ké su phéat trién va ndy mam cta cac
lodi ndm giy bénh théi cudéng & chudi nhu
Colletotrichum musae, Fusarium verticillioides,
Lasiodiplodia theobromae va Thielaviopsis
paradoxa (Alvindia, 2012). Xt 1y nuéc néng con
14 tac nhan kich thich tinh tu khang & trai cay
sau thu hoach théng qua viéc lam tang su tich
tu cac protein lién quan dén khang bénh nhu
chitinase, B-1,3-glucanase (Pavoncello & cs.,
2001; Liu & cs., 2012), lam ting hoat dong cua
enzyme chong oxy héa ho#c ting cudng biéu
hién gen lién quan dén tinh tu khang (Chen &
cs., 2015; Huan & cs., 2017). Xt ly nuéc néng
ciing gitdp cai thién mau sfc vo qua, duy tri céc
dac tinh sinh héa sau thu hoach (Javed & cs.,
2022). Tuy nhién, ché& do xt ly khong phu hop cé
thé giy thoat hoi nuéc manh (Caleb & cs.,
2016), ton thuong mé t& bao (Yoon & cs., 2018),
anh hudng x4u dén mau sic cla qua trong qua
trinh chin (Chavez-Sanchez & cs., 2013). Dé
khéc phuc nhiing han ché caa bién phap xu ly
nhiét va ting cudng hiéu qua bao quan rau qua
tuoi, cong nghé phii mang sinh hoc da dugc st
dung ké&t hgp véi xti Iy nuéc néng trong nhiéu
nghién ctu gin day.

Mang phu sinh hoc tao ra mét rao can, cé
thé 1am giam su thoat hoi nuée, thay d6i thanh
phan khi bén trong va giam su thay d6i vé chat
lugng cua rau qua tudi. Kappa (x)-carrageenan
- mét polysaccharide c6 ngudn goc tit rong bién
d6 c6 nhiéu uu diém khi st dung 1am mang phu.
Carrageenan tao thanh mang chéc, déo va trong
subt, thudng min hon va bat méit hon so véi cac
din xuat cellulose. Carrageenan cé dac tinh
ngan 4m tét hon alginate va mot s6 dan xult
cellulose, gitip giam tinh trang mat khéi lugng
va nhan héo 6 rau qua (Tavassoli-Kafrani, 2016;
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Kocira, 2021). Carrageenan da dugc nghién ctu
st dung lam mang pht kéo dai thoi gian bao
quan cho xoai, nhén, thanh long sau thu hoach
(Plotto & cs., 2010; Lin & cs., 2018; Nguyen &
cs., 2021).

Nghién cttu nay nham danh gia anh hudng
ciia xu 1y nudc néng két hgp véi mang phu
carrageenan dén kha nang duy tri chat lugng va
giam hu héng ctia qua chuéi tiéu hong trong qua
trinh bao quan.

2. PHUONG PHAP NGHIEN CUU
2.1. D6i tugng

Chuoi tiéu hong da dat d6 chin thu hoach
theo tiéu chuéin nganh 10TCN 568-2003 (mau
v6 xanh sang, canh qua hoi tron nhung van rd
canh), dugc thu hoach 6 x& Kim Son, huyén Gia
Lam, Ha Noi, van chuyén vé phong thi nghiém
trong vong 1 gid va tién hanh xi 1y ngay.

2.2. Vat liéu

Dé tai st dung k-carrageenan tinh khiét,
dang bot, dudc cung cap boi Cong ty Hoéa chat
Sigma (Hoa Ky).

2.3. Chuén bi dung dich tao mang phu

Dung dich k-carrageenan 0,5% (w/v) (ndng
d6 dugc lya chon ti thi nghiém khao sat cua
nhém nghién ctiu) duge chuén bi bing cach hoa
tan carrageenan trong nudc cit, khudy déu
trong 1 gio & nhiét d6 60°C, sau d6 dé ngudi dén
nhiét do phong, tiép tuc thém hén hgp glycerol
va PEG 200 (ty 1& 50:50, v/v) v6i lugng 0,75 glg
carrageenan, khudy tiép trong 1 gio dé thu dugc
dung dich mang pht hoan chinh.

2.4. B6 tri thi nghiém

Chudi duge tach thanh cac chum 3 qua, ria
trong nuée voi (5 g/l) dé€ loai bd nhya, sau d6
ngam trong dung dich NaClO 100ppm trong 5
phit, dé rdo. Chudi duge xt 1y theo 4 coéng thiic
thi nghiém: (1) Déi chting: khong xt ly (CT1);
(2) Xt 1y bang nuéc néng & 47°C trong 10 phit
(CT2); (3) Phti mang carrageenan 0,5% (CT3);
(4) Két hogp xti Iy nuée néng 47°C trong 10 phit,



sau d6 phtt mang carrageenan 0,5% (CT4). Xt ly
nude néng dude thuc hién trong bé 6n nhiét, sau
d6 lam ngudi bang nuéc sach. Viéc pht mang
duge thuc hién bang cach nhing qua trong dung
dich carrageenan trong thoi gian 1 phut réi dé
kho tu nhién. Ché dd xi 1y nuéc néng dude lua
chon dua trén thi nghiém khao sat xt 1y nuéc
néng cho chudi § 9 diéu kién véi 3 mtic nhiét do
(42°C, 47°C, 52°C) va 3 miic thoi gian (5, 10, 15
phut). Chuéi sau khi xu ly dude bao quan &
thung carton c6 dién tich thoang khi 1%, nhiét
do phong (28-32°C, RH = 80%). Mau dugc theo
ddi, danh gia dinh ki 2 ngay/lan trong 12 ngay.
Thi nghiém dugc lip lai 3 1an. Dung lugng mau
cho méi céng thic thi nghiém/lan lip 1la 15
chum qua.

2.5. Cac chi tiéu va phuong phap phan tich

Cuong do ho hap va miic do sinh ethylene:
Cudng d6 ho hap va mtic 6 sinh ethylene dugc
xac dinh bang may phan tich khi ICA250 va
may phan tich ethylene ICA56. Cuong d0 ho
h4p va mtic 6 sinh ethylene dugc tinh toan va
biéu dién theo ml COy/kg.h va ul C,H,/kg.h.

Xac dinh ty 16 hao hut khoi lugng tu nhién
(HHKLTN): HHKLTN cta qua dugc tinh theo
cong thic (A — B) x 100/A, trong d6 A 1a khéi
lugng ban dau ctua qua (ngay 0) va B 1a khoi
lugng cta qua sau thdi gian bao quan.

Danh gia mau sdc cda qua: Mau sic clia qua
duge do bing may do mau (Minolta, model
CR-400, Nhat Ban) theo hé mau L*, a*, b*. Chi
6 bién d6i mau sic AE dugce tinh theo cong thiic:

E:\/(Li L) +(a,-a,) +(b,~b,)"

Trong d¢, L, a,, b, 1a cac gia tri do trudc khi

bdo quan, L, a;, b; 14 cic gia tri do dudc tai thoi
diém theo dai.

Ham Iugng chat khé hoa tan téng so
(CKHTTS): CKHTTS dudc xac dinh bang may
do khiic xa ky thuat s6 Atago PAL-1 (Atago Co.
Ltd., Nhat Ban). M6i mau gom 3 qua, két qua la
trung binh cta 3 1an do. CKHTTS dugc biéu thi
bang don vi °Brix.

Ham lugng chlorophyll a trong vo qua: Ham
lugng chlorophyll a trong vé qua dude xac dinh

Nguyén Thi Hanh, Nguyén Thj Hoa

nhé N, N-dimethyfomamide (Moran, 1982).
chiét 2g vé qua trong 10ml dung méi va t & 4°C
trong béng toi trong 24h. Dich chiét duge loc qua
gidy loc Whatman s6 1, pha loing dén 50ml
bing dung méi. Po mat do quang tai budc séng
664nm bing may quang phd. Chlorophyll a (Chl
a) dudc tinh theo phuong trinh:

Chl a (ug/ml) = (893,5 x A664nm)/73,98

Chl a (mg/100gFW) = (Chl a (ug/ml) x V x
100)/(m x 1.000)

Trong d6: A664nm: d6 hdp thu quang cua
chlorophyll a

V: thé tich dich chiét

m: khéi lugng mAu ban dau

Hang s6: khoi lugng phan ti chlorophyll a =
893,5 g/mol; hé s6 hap thu = 73,98 x 10° M"-cm!

Ham lugng phenolic téng s6: Ham luong
phenolic duge xac dinh theo Singleton & cs.
(1999). Mau qua dugc déng nhiat trong 80%
methanol, loc qua gidy loc. Dich loc duge phan
ting v6i thudc thi Folin Ciocalteu 2,5N va
Na,CO,. Hén hgp duge u 6 25°C trong 2 giv, do
d6 hap thu tai 725nm. Ham lugng phenolic dudge
biéu thi bing g/kg chit tuci, quy déi theo axit
gallic (GAE).

Hoat tinh chéng oxy héa DPPH: Xac dinh
DPPH duya theo (Li & cs., 2017). Dich qua chiét
xudt bing methanol dugc thém vao 110pm
DPPH hoa tan trong methanol (DPPH hoat
dong). Hoat tinh chdng oxy héa DPPH dugc biéu
thi bang mM Trolox/kg chat tuoi.

Ty 1é théi hong: Quan sat toan bo qua cla
mdi cong thic thi nghiém 6 méi 1an lap, ty 1é
thoi hong 1a ty 1& phan tram s6 qua cé triéu
chting hu héng tai 1an phan tich so v6i téng s&
qua ban dau.

Miic dé hu hong: Mtc d6 thoi hong trén qua
duge danh gia theo thang diém (0: 0% dién tich
théi bé mit; 1: 0 < dién tich théi < 5%; 2:
5% < dién tich théi < 10%; 3: 10% < dién tich
théi < 20%; 4: > 20% dién tich thoi).

Mtc d6 hu héng = (Téng s6 diém cta mdi
mic diém/Téng s6 qua dugec danh gia) x
(100/Mitic diém cao nhét trong thang diém).
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2.6. Xt ly dwr liéu
Dit liéu dude xt 1y bing phan tich phuong
sai (ANOVA), so sanh trung binh béing phép

kiém dinh Duncan 6 mtc tin ciy 95%, st dung
phan mém SAS 9.0

3. KET QUA NGHIEN CUU

3.1. Anh huéng cua x¥ ly nudc néng va
mang phu carrageenan dén cac bién doi
sinh 1y cuia qua chudi tiéu hong

Anh hudng ctia cic phuong phap xi 1y nuéc
néng, pht mang carrageenan va ké&t hop nuée
néng - mang phu carrageenan dén cuong dd ho
hap va miic do6 sinh ethylene ctia chuéi tiéu
héng duge thé hién & hinh 1.

Két qua cho thay, xt 1y nudc néng két hop véi
phtl mang carrageenan lam giam cuong d6 ho hap
va su sinh ethylene ctia chuéi tiéu hong trong thoi
gian bao quan. Trong 6 ngay dau, cudng d6 ho
h&p va kha ning sinh ethylene cia chudi déu &
mitic thap va khong c6 sy khac biét gitia cac cong
thiic thi nghiém, v6i cudng d hd hap trong
khoang 20,42-23,61ml CO,/kg.h, miic d6 sinh
ethylene < 5ul C,H,/kg.h. Tuy nhién, sau 12 ngay
bdo quan, cudng d6 hé hap cao nhat § chudi
khong dude xt 1y (124,11ml COy/kg.h), thap nhat
4 chuéi duge xt 1y nude néng két hgp mang phu
carrageenan (CT4), v6i gia tri thap hon 53% so
v6i d61 chiing. Su khac biét nay c6 y nghia théng
ké. Tuy nhién, cuong d6 hé hap ctia chuéi dude xui
1y nuéc néng hodc phtt mang riéng 1é khong khac
biét c6 ¥ nghia so véi do6i chiing. Trong khi d6,
mtc do sinh ethylene ctia chuéi déi chiing cao hon
¢6 ¥ nghia so véi chuéi duge xti 1y sau 10 ngay bao
quan va ting lén rat manh sau 12 ngay bao quan
(111,57ul C,H,/kg.h). Chudi dude xt 1y nuée néng
két hop véi phti mang carrageenan c6 mtc do
sinh ethylene thap nhit, v6i gia tri < 5ul
C,H,/kg.h trong suét thdi gian bao quan.

3.2. Anh huéng cta xt 1y nuéc néng va
mang phu carrageenan dén cac bién doi
vat 1y ctia qua chuéi tiéu hong

Anh hudng cia cic phuong phéap tién xi ly
dén su HHKLTN va mau sic cua chudi tiéu
héng duge thé hién ¢ hinh 2.
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Su HHKLTN cuta chudi ting dan trong qua
trinh bdo quan. Chudi d6i chiing cé6 ty 1é
HHKLTN 16n nh4it, 1én t6i 20,67% sau 12 ngay
bao quan. Két qua xi ly thong ké cho thay su
khac nhau vé HHKLTN cuia qua chuéi duge xt 1y
nuéc néng két hop véi mang pha carrageenan so
v6i cong thiic d6i chiing 14 ¢6 ¥ nghia (P <0,05).

Trong sudt thdi gian bao quan, su bién déi
mau séc vo qua (chi s6 AE) ¢ chuéi khong duge
xti 1y dién ra nhanh hon so vé6i 3 cong thiic con
lai. Su bién doi mau sic vé qua rd rét tit ngay 8
d chudi khéng duge xti 1y, véi chi s6 AE 1a 11,92,
cao hon c6 y nghia thong ké (P <0,05) so véi cac
mau dudc xt 1y. Chi s6 AE cua chuéi duge xu 1y
nudc néng két hop v6i mang pht carrageenan
dén ngay thd 10 méi cé su tang 1én rd rét. Dén
ngay 12, chi s6 AE ctia qua 6 CT4 1a 18,77 va
déu thap hon cé ¥ nghia théng ké (P <0,05) so
v61 CT1, CT2, CTa.

3.3. Anh hudng ctia x& 1y nudc néng va
mang phu carrageenan dén cac bién déi
héa sinh ctia qua chudi tiéu hong

Anh hudng cia xt Iy nudc néng va mang
phtu carrageenan dén bién déi héa sinh cua
chudi tiéu hdéng duge thé hién & hinh 3.

Ham lugng CKHTTS ctia chudi tiéu héng
tang dan theo thoi gian bao quan. CKHTTS cua
chuéi ¢ CT1 téng nhanh nhit, sau 8 ngay bao
quan c6 gii tri cao hon § miic ¥ nghia thong ké
P <0,05) dugc
carrageenan, va chudi dudc xt 1y nudc néng két

so véi chudi phit mang
hogp véi phtt mang. Sau 12 ngay bao quan,
CKHTTS cta chuéi 6 cong thic d6i ching van
ting manh nh&t 1én 20,32°Brix, 6 CT3, CT2,
CT4 c6 gia tri 1an lugt thap hon.

Ham lugng chlorophyll trén vé qua giam
dan trong thoi gian bao quan. Tuy nhién, két
qua phan tich Anova cho thay khong cé su khac
biét (P <0,05) vé ham lugng chlorophyll a v qua
gitia cac cong thiic 6 ngay thi 4. Dén ngay tha
8, ham lugng chlorophyll a cha chuéi 6 CT1,
CT2 déu giam manh, trong khi 6 CT3, CT4, gia
tri nay giam di khong dang ké, con lai 1an lugt
la 3,06 mg/100FW va 2,64 mg/100FW, cao hon
¢6 ¥ nghia (P <0,05) so véi CT1. O ngay 12, khi



qua dia chin hoan toan thi ham lugng
chlorophyll a giam nhanh, ¢ chuéi khéng xu ly
c6 gia tri thap nhat va thip hon c6 y nghia
(P <0,05) so v6i chu6i duge xt Iy nude néng két

hgp v6i mang phu carrageenan.

Nguyén Thi Hanh, Nguyén Thj Hoa

Két qua nghién cttu cho thay xi ly nuéc
néng két hdp véi phti mang carrageenan lam
cham cac bién d6i vat 1y, sinh 1y, héa sinh & qua
chudi tiéu héng trong qua trinh chin 2 ngay so
v6i d61 chiing & diéu kién nhiét d6 thuong.
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Ghi chii: Céc chit cai thuong khac nhau biéu thi su khéc biét ¢ miic P <0,05 theo thoi gian bdo quan, cac chit cai
hoa khéac nhau biéu thi su khéc biét  mic P <0,05 giiia cac cong thiic thi nghiém tai cung thoi diém.

Hinh 1. Anh huéng ctia phuong phap xit 1y dén cudng dé hd hap
va miic do sinh ethylene ctia chudi tiéu hong trong thoi gian bao quan
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Ghi chi: Céc chit c4i thuong khac nhau biéu thi su khéc biét ¢ miic P <0,05 theo thoi gian bdo quan, cac chif c4i
hoa khac nhau biéu thi su khéc biét & muc P <0,05 giia cac cong thiic thi nghiém tai cung thoi diém.

Hinh 2. Anh huéng ctia phuong phap xt 1 dén hao hut khéi lugng ty nhién
va mau sac cua chudi tiéu hong trong thoi gian bao quan

3.4. Anh huéng ctia xU ly nuéc néng va
mang phu carrageenan dén ham lugng
phenolic, kha ning chéng oxy héa va tinh
khang bénh cta chudi tiéu hong
3.4.1. Anh hudng cia xi ly nuéec néng va
mang phu carrageenan dén ham Iugng
phenolic va khi ning chéng oxy héa cua
chuéi tiéu héng

Anh hudng cia xt 1y nudc néng vaA mang
pht carrageenan dén ham lugng phenolic va
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kha ning chéng oxy héa DPPH ¢ thit qua va vé
qua chudi tiéu hong duge thé hién 6 hinh 4 va
hinh 5.

Ham lugng phenolic ctia thit qué ting dan
trong thoi gian bao quan. Sau 8 ngay, ham
ludng phenolic thit qua ¢ chudi dude xii 1y nuée
néng két hgp véi mang phi carrageenan la cao
nhat (0,43 g/kg), cao hon c6 y nghia (P <0,05) so
v6i cac cong thiic con lai. Dén ngay cudi, ham
lugng phenolic trong thit qua & chuéi dude phu
mang carrageenan, va chudi dugc xu ly nudc



néng két hop véi phtt mang cao hon c6 ¥ nghia
so v6i ¢ hai cong thiic con lai.

Hoat tinh chéng oxy héa DPPH cua thit qua
chudi c6 xu huéng ting dan trong thoi gian bao
quan. Sau 8 ngay, kha ning tc ché DPPH cuaa
thit qua ¢ chudi duge xii Iy nudc néng két hop
v61 mang phu carrageenan 1a cao nhat, cao hon
¢6 y nghia (P <0,05) so véi cac cong thic khac.
Hoat tinh chéng oxy héa DPPH cua thit qua 6
chudl duge xt ly nuéc néng, hodc dugc phu
mang carrageenan riéng 1é, ciing cao hon c6 §
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nghia so véi chudi doi ching.

Ham lugng phenolic ctia vé qua c6 xu huéng
tang din trong thdi gian bao quan. Tuy nhién,
trong 8 ngay dau chua c6 su khac nhau & mtc ¥
nghia § P <0,05 giiia cac céng thtic thi nghiém.
Dén ngay tha 12, ham lugng phenolic vé qua
cia chudi ¢ cong thiic d6i chiing 1a thap nhat,
khac biét ¢6 ¥ nghia (P <0,05) so v6i cac cong
thtc con lai, trong khi d6 ham lugng phenolic vo
qua 6 chudi duge xt 1y nuéc néng két hop pha
mang carrageenan la cao nhat.
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Ghi chii: Céc chit cai thuong khac nhau biéu thi su khéc biét ¢ miic P <0,05 theo thoi gian bdo quan, cac chit cai
hoa khéac nhau biéu thi su khéc biét  mic P <0,05 giiia cac cong thiic thi nghiém tai cung thoi diém.

Hinh 3. Anh huéng ctia phuong phap xt 1y

. » A e » . e oA N N, .
dén cac bién doi hoa sinh ctia chudi tiéu hong trong thdi gian bao quan
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Ghi chi: Céc chit c4i thuong khac nhau biéu thi su khéc biét ¢ miic P <0,05 theo thoi gian bdo quan, cac chif c4i
hoa khac nhau biéu thi su khéc biét § muc P <0,05 giia cac cong thiic thi nghiém tai cung thoi diém.

Hinh 4. Anh huéng ctia phuong phap xt 1y dén ham lwgng phenolic
va hoat tinh chéng oxy héa DPPH & thit qua chudi tiéu hong trong thsi gian bao quan

Kha n#ng tic ché€ DPPH cua vé qua chubi
trong qua trinh bao quan ciing c6 xu huéng
tang dan. Trong 8 ngay dau, kha ning tic ché
DPPH ctia vé6 qué ting nhe, khong c6 su khac
biét gitia cac cong thtc thi nghiém & miic ¥
nghia théng ké. Sau 12 ngay bao quan, khi qua
chuyén sang giai doan chin hoan toan va cé
biéu hién hu héng, kha niang tc ché€ DPPH cua
v6 qua ting cao 6 chuéi duge pht mang
carrageenan riéng 1é, hoéc xt Iy nudc néng két
hop phtt mang carrageenan.
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3.4.2. Anh hudng ciua xit Iy nuéc néng va
mang pht carrageenan dén ty 1é va mitc do
hu hong cia qua chuéi tiéu héng

Két qua nghién ctu ciéing chi ra ring
phuong phap xti 1y nuéc néng két hop va phu
mang carrageenan c6 hiéu qua trong viéc giadm
ty 1&é hu hong va mtic d6 hu hdéng ctia qua chudi
(Hinh 6, Hinh 7).

Ngay tht 8 trong qué trinh bao quan bit
dau xuat hién dau hiéu théi héng trén chudi &



coéng thtic d6i chiing. Sau 12 ngay, su théi hong
cua chudi ting lén rat cao, > 80% s6 qua hu
hoéng 6 cong thic doi ching, > 50% s6 qua hu
hong & chudi dugde xti 1y nudec néng hodc phu
mang riéng 1é. Chudi dude xt 1y nudc néng két
hop véi pht mang carrageenan cé ty 1é qua hu
hong thap hon téi 54,2% so v6i ddi ching. Su
khac biét vé ty 1é hu hong giiia cac cong thic 1a
c6 ¥ nghia thoéng ké (P <0,05).

Mitc d6 hu hong cua chuéi 6 cac cong thiic

Nguyén Thi Hanh, Nguyén Thj Hoa

cling ¢6 sy khic nhau ro rét. Mtc d0 hu hong
cua chuéi ddi chiing ludn cao nhat & cac ngay
theo doi, khac biét c¢6 § nghia (P <0,05) so véi
cac cdng thtic con lai. Mic d6 hu héong ctia chudi
dude xt ly nuéc néng két hop pht mang
carrageenan luén d muc thdp nhit trong sudt
thoi gian bao quan. X 1y nudc néng két hop véi
phi mang carrageenan gitup gidm mtc do
hu héng & chuéi tiéu héng téi 73,7% so véi
déi chiing.
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Ghi chii: Céc chit cai thuong khac nhau biéu thi su khéc biét ¢ miic P <0,05 theo thoi gian bdo quan, cac chit cai
hoa khac nhau biéu thi su khdc biét & mic P <0,05 giita cc cong thic thi nghiém tai cung thoi diém.

Hinh 5. Anh huéng ctia phuong phap xi 1y dén ham lwgng phenolic
va hoat tinh chéng oxy héa DPPH & v6 qua chudi tiéu hong trong thdi gian bao quan
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Ghi chu: Céc chit cai khac nhau biéu thi su khac biét  mic P <0,05 giiia c4c cong thiic thi nghiém tai cung thoi diém.

Hinh 6. Anh huéng ctia phuong phap xtt Iy dén ty 1é¢ hu hong
va miic dé hu héng ctia chuéi tiéu hong trong thsi gian bao quan

4. THAO LUAN

Qua trinh chin sau thu hoach va cac bénh
do ndm gay ra 12 nguyén nhan chinh giy hu
hdng ¢ qua chudi sau thu hoach. Két qua cua
nghién ctiu nay cho thiy, xi ly nuéc néng &
47°C trong 10 phiit hodc phi mang carrageenan
0,5% riéng 18, hodc két hop, déu lam cham qua
trinh chin va giam sy hu hdéng cta chuéi tiéu
héng. Két qua nay déng thuan véi nhiéu nghién
ctiu trude day.

Mang pht carrageenan da dugce chiing minh
c6 kha ning lam cham qua trinh chin cia mot
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s6 loai qua nhu du du (Hamzah & cs., 2013),
xoai (Meindrawan & cs., 2018). Tinh chat can
khi cia mang carrageenan tucng dudng vdéi
cellophane hoac polyethylene mat do cao
(HDPE) (Sanchez-Garcia, 2011), vi vay giup
han ché tiép xic véi oxy - yéu td thuc ddy cac
phan ting héa sinh trong qua trinh chin. Nho d6,
hoat dong ho hap va sinh ethylene bi tic ché&, kéo
theo toc d6 chin ctia qua ciing dugdc lam cham.
Mang phu carrageenan 1% ciing dudc biét giup
giam dén 40% ty 1é hu hoéng, kéo dai tudi tho
cta du du thém 12 ngay so véi d6i chiing (Vyas
& cs., 2014).
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Ngay 0

CT1: Chudi khong xu Iy

CT2: Chudi duge xir ly nudc
néng 47°C trong 10 phat

CT3: Chudi dugc pht mang
carrageenan 0,5%

CT4: Chudi duge xir ly nudc
nong 47°C trong 10 phit +
pht mang carrageenan 0,5%

Mde Nide
M el

Ngay 6

Hinh 7. Hinh anh chuéi tiéu hong trong thdoi gian bao quan

Bén canh d6, xti 1y nuéc néng (hot water
treatment - HWT) cing 1a mdt phuong phap
phé bién trong kiém soat sinh 1y sau thu hoach
va phong trtt ndm bénh. Trén chudi ‘Bufigulan’,
HWT 6 50°C trong 20 phit gitdp gidm dén 33%
ty 1é thoéi cudng sau 14 ngay bao quan. HWT fc
ché& dang ké su phat trién va ndy mam cta cac
loai ndm gay bénh nhu Colletotrichum musae,
Fusarium verticillioides, Lasiodiplodia
theobromae  va Thielaviopsis  paradoxa
(Alvindia, 2012). Ummarat & cs. (2011) chi ra
ring HWT & 50°C trong 10 phit lam cham qua
trinh chin cta chuéi ‘Hom Thong’ théng qua
tang cudng téng hop cac hgp chat chéng oxy hoéa
nhu ascorbic acid, glutathione, cidc hgp chat
phenolics, flavonoids, va giam su tich tu H,0,
trong mo6 qua. Trong nghién ciiu nay, viéc xu ly
bang nudc néng riéng 18 hoic két hgp véi mang
carrageenan cling gitp ting hoat tinh chong oxy
héa DPPH 6 thit qua chu6i, lam cham su bién
d6i mau sdc, chat kho hoa tan téng s6 ctia qua.
Hiéu qua cta xt 1y nuéc néng ciing duge ghi

nhan trén nhiéu loai qua khac nhu lam tang
ham lugng phenolic va giam sy hu héng 6 kiwi
(Chen & cs., 2015), kiém soat n4m bénh & daa
(Vilaplana & cs., 2017), lam cham quéa trinh lao
héa 6 chanh (Kaewsuksaeng & cs., 2015).

Trong nghién ctiu nay, viéc két hop xu ly
nudc néng v6i mang phu carrageenan cho thiy
hiéu qué cao hon so véi cac phuong phap don 1é.
Su két hop nay tao ra hiéu tng cong hudng
trong viéc tic ché cac qua trinh sinh héa lién
quan dén su chin, déng thoi tang cudng co ché&
phong vé cia méd qua. Nhiéu nghién ctu da
chiing minh hiéu qua ctia phuong phap két hgp
nay. Theo Vilaplana & cs. (2020), du da dudc xt
Iy nuée néng (49°C trong 20 phiit) két hgp phu
chitosan 20 g/l cho thay kha ning gidm bénh
than thu cao hon va qua trinh chin cham lai so
v6i du du chi dude xt 1y bing nude néng. Xu 1y
nuée néng 6 50°C trong 5 phit két hop véi phu
mang phic hgp chitosan 1%-x-carrageenan
0,2% cho qua thanh long gitp ting cudng hoat
dong ctia enzyme chéng oxy héa va gidm sy tich
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tu H,0, trong vo, diéu nay chting minh phan
ting phong vé trong cac mo té bao, dan dén giam
su phat trién ciia bénh (Nguyen Hanh Thi & cs.,
2020). Tuong tu, Djioua & cs. (2010) ciing da
chting minh ring tac dung khang khuén cta 16p
phu chitosan 0,25% c6 hiéu qua hon khi dudc ap
dung két hop véi xii Iy nuée néng 50°C trong 30
phit cho xoai ché bién t6i thiéu.

5. KET LUAN

Xi 1y nuéc néng két hop véi phi mang
carrageenan giup lam cham qua trinh chin va
giam hu héng & qua chudi tiéu héng sau thu
hoach & diéu kién thudng. Phuong phap nay
gitp lam cham cac bién ddi vat 1y, sinh 1y, héa
sinh & qua 2 ngay so véi d6i ching, ting téng
hdp phenolic va hoat tinh chéng oxy héa cta thit
va vo qua, dong thoi giam ty 1é hu hdng téi
54,2% va giam 73,7% miic d6 théi hong clia qua
chudi so v6i khong xti 1y. Do d6, xti Iy nudc néng
két hop phtt mang carrageenan dudc danh gia 1a
mot giai phap tiém ning, an toan dé nang cao
hiéu qua bao quan chuéi tiéu héng sau thu
hoach va md ra hudng két hop véi bao quan
lanh dé dat hiéu qua cao hon.
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