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TOM TAT

Chanh day la loai qua ho hap dét bién, sau giai doan dét bién sé chin ddng loat va sé rut ngén thoi gian bao
quan. Nghién ctru nay nhdm xac dinh dwoc nhiét dd x& ly nwdc néng két hop véi ndng do 1-MCP dé kéo dai thoi
gian bao quan. Chanh day sau thu hoach dwgc x&r ly nwéc ndng & cac cong thirc nhiét do khac nhau (44°C, 48°C,
va 52°C) trong 5 phut va ngam trong dung dich 1-Methylcyclopropene (440ppb, 490ppb va 540ppb) trong 80 giay.
Sau khi lam réo b& mét, qua dwoc xép vao khay xbp dé trong cac hdp carton va bao quan & nhiét d6 5 + 1°C, d6 &m
80-90%. Céac cong thirc khéng xt ly nwéc néng va 1-MCP dwoc st dung lam cong thire dbi chirng. Két qua nghién
ctru cho thay; cong thirc x& Iy nwéc néng & 48°C trong 5 phut két hgp 1-MCP & ndng d6 490ppb trong 80 gidy cé
dinh ho hap do6t bién va san sinh ethylene mudn hon so véi cong thirc dbi chirng. Nghién ctru ciing xac dinh dwoc
mot sb chi tiéu vé chét lweng clia qua chanh day sau 39 ngay bao quan & diéu kién x( Iy trén, cu th&: ham lwong
chat kho hoa tan 17,803%, ham lwgng vitamin C 34,967 mg/100g; ham lwong phenolic tdng s6 55,044 ml/100l.

T khoa: X& ly nwéc néng, 1-MCP, cwdng dd hé hap, cwéng d6 san sinh ethylene, bdo quan lanh.

Effects of Hot Water Treatment Combining with 1-Methylcyclopropene (1-MCP)
on Storage Time after Harvest of Passion Fruit (Passiflora edulis Sims)

ABSTRACT

Passion fruits after harvest were treated with hot water at different temperatures (44°C, 48°C and 52°C) for 5
minutes and soaked in 1-Methylcyclopropene solution (440ppb, 490ppb and 540ppb) during 80 seconds. After drying,
the fruits were placed in styrofoam trays inside carton boxes and stored at 5 + 1°C, 80-90% r.h. The treatments
without hot water and 1-MCP treatments were used as the control. Results showed that the treatments with hot water
treatment at 48°C for 5 minutes combining with 1-MCP at 490ppb for 80 seconds gained the climacteric respiration
peak and had ethylene production later than control treatment. The study also identified the quality indicators of
passion fruit after 39 storage days under the above conditions, i.e. soluble dry matter content 17.803%, vitamin C
content 34.967 mg/100g; and total phenolic content 55.044 ml/100l.

Keywords: Hot water treatment, 1-MCP, respiratory rate, ethylene production, cold storage.

(Shiomi & cs., 1996). Hu hdéng ctua qua chanh

1. DAT VAN DE day sau thu hoach cht y&u do qua trinh hé hap

Qua chanh day tim (Passiflora edulis Sims)
dudc biét dén 13 mdt trong nhiing loai qua giau
gia tri dinh dudng, c6 nhiéu tac dung cé lgi cho
stic khée con ngudi (Tripathi, 2018). Qua nay
thudc loai qua hé hap dot bién, ham lugng
ethylene san sinh cao nén sé chin déng loat, néu
khong tiéu thu kip sé dé din dén hu hong

dién ra manh, qua bi mat nuéc, vé qua bi sam
mau va nhian nheo, qua bi nhiém vi sinh vat,
théi hong sau thu hoach va tén that cac chat
dinh dudng (Joy & Divya, 2016). Vi vay, mudén
kéo dai thoi gian bao quan cin phai 4p dung cac
bién phap ky thuat tic ché€ qua trinh sinh téng
hop ethylene trong qua. Theo céng bs cua
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cla qua chanh day tim (Passiflora edulis Sims)

Ambuko & cs. (2014) vé bao quan qua chanh
day va Nguyén Van Toan & cs. (2017) trén qua
bo da cho thdy tac dung 1-MCP trong viéc kéo
dai thoi gian bao quan ctia mot s6 loai qua ho
h4ap dot bién néi chung, chanh day néi riéng.

Két qui nhiéu nghién ctu cho thay, xi ly
nuéc néng c6 tac dung kim ham hau hét cac vi
sinh vat c6 trén bé mit qua, gidm ti 1& hu héng,
giam ti 16 mac bénh gay hai 6 qua (Lurie, 1998).
Mit khac, nhiét do cao cling gay tic ché cac
enzyme ACC oxydase va ACC synthase trong
qua, ti d6 lam giam lugng ethylene ndi sinh
hinh thanh trong qua trinh chin, do d6 sé kéo
dai thoi gian bao quan (Lurie & Klein, 1992;
Campos & cs., 2005). Cho dén nay, cac nghién
ctiu trong nuéc vé tac dong dong thoi cua xu ly
nudc néng két hgp chat khang ethylene 1-MCP
dén thoi gian bao quan ctua qua chanh day sau
thu hoach van chua dudc cong bé.

Viéc xti Iy nuéc néng két hgp 1-MCP nhu
mot phuong phéap kiém soat qua trinh bién d6i
sinh 1y, sinh héa c6 kha niang tiém tang nham
duy tri ch4t lugng va kéo dai thoi gian bdo quan
cia qua chanh diy sau thu hoach. Do d6, viéc
nghién ctiu va xéac dinh dugc nhiét do xi 1y nuée
néng phu hop két hop véi néng do 1-MCP xt 1y
thich hgp chinh 13 muc tiéu can dat dudc ctua
nghién ctu nay.

2. PHUONG PHAP NGHIEN CcUU
2.1. Vat liéu

Qua chanh day dugdc thu hai tai xa K’'Dang,
huyén Dak Doa, tinh Gia Lai. Thoi gian thu hai
sau 70-80 ngay dau qua (u6c dat dd chin
30-40%, qua c6 mau tim nhat). Phuong phap 1ay
mau thuc hién theo TCVN 9017:2011. Qua sau
khi thu hoach duge déng trong thung x&p, mdi
16p qua dugc 16t mot 16p x6p moéng va van
chuyén vé& phong thi nghiém ctia khoa Co khi va
Cong nghé, Truong Pai hoc Nong Lam, Pai hoc
Hué. Trudc khi tién hanh céac thi nghiém, céng
thiic duge déng nhat bang cach lua chon nhiing
qua dat tiéu chuidn dam bao khéng hu hong,
khong dap nat, sdu bénh, dong déu vé kich
thuée va mau sic. Sau d6, qua dudc rita bang
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nuéc sach, ti€p tuc xt 1y bang dung dich
chlorine 200ppm va dé rdo nuéc tu nhién trén
bé mat trudc khi tién hanh cac thi nghiém.

Ché& phdm 1-methylcyclopropene (1-MCP),
tén thuong mai 14 SmartFresh, c6 do tinh khiét
3,3%, 6 dang bot, hoa tan dé dang trong nudc,
dugc san xuat tai cong ty AgroFresh, My.

Thung carton loai 3 16p dudc san xuat tai
Viét Nam. Bao bi LDPE c6 chiéu day 25um dugc
san xudt tai Viét Nam.

2.2. B6 tri thi nghiém

Qua chanh day dudc xt 1y nudc néng bing
cach ngdm ngip qua trong nudc néng & bé on
nhiét Memmert (Ptc). Lyga chon cong thic cho
két qua tot nhat to xt 1y & cAc mic nhiét do
khao sat (44°C, 48°C va 52°C) trong thoi gian 5
phit so véi mau d6i ching PC1 (khéng xu ly
nudc néng) dé két hgp véi nhing trong dung
dich 1-MCP & cac ndéng do (440ppb, 490ppb va
540ppb) trong 80 gidy so v6i mau dsi chitng PC2
(mau c6 xu ly nudc néng 6 nhiét d6 thich hgp),
sau d6 dé ngudi va lam rédo bé mat tu nhién &
diéu kién phong (25-30°C). Sau khi dé réo, mdi
qua dugc boc trong bao bi LDPE cé chiéu day
25um va xép thanh ting 16p vao méi khay x6p
lam tu nhya polystyrene va dit 5 khay trong
cac hop carton gidy (Nguyén Van Toan, 2011).
Sau d6, qua chanh day dugc bdo quan trong kho
lanh ASD thé tich chtta 8m® & nhiét do 5 + 1°C,
do 4m 80-90%. Coéng thiic khong xt ly dude st
dung 1am d61 chiing. Thi nghiém dugc bd tri
hoan toan ngau nhién, mdi thi nghiém dugc thuc
hién véi 3 1an lip. Méi cong thiic c6 khoi lugng
100kg qua chanh diy. Tién hanh phan tich céc
chi tiéu véi tan suat 3 ngay/lan. Qua trinh theo
ddi két thic cho dén khi cong thic xt 1y bao quan
c6 ti 1é tén th&t sau bao quan bao gém hao hut
khéi lugng va théi hong < 10% véi s6 lugng qua
chanh day ban dau (Lé Ha Hai & Nguyén
Séang, 2021).

Cac thi nghiém dugc thiét k& hoan toan
ngiu nhién véi 3 lan lap. Cac s6 liéu thuc
nghiém trong qua trinh nghién ctiu duge phan
tich thong ké bang phan mém SPSS (SPSS Inc.,
Chicago, IL, USA).
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2.3. Phuong phap phan tich

- Cuong d0 ho hap dugec xac dinh theo
phuong phap do trong hé thong kin, st dung may
ICA 250 (Anh) dé do lugng CO, (Barker, 2002).
MBbi cong thiic thi nghiém 14y 10 qua chanh day
cho vao hop nhua kin. Trén np hop cé nit cao su
dé hut khi tao thanh trong qua trinh hé hép.
Cong thuc duge bao quan & t°, = 5 +1°C,
Ppy = 80-90%; v6i thoi gian luu 1a 5 gic. Két qua
do cuong d6 ho6 hap dudc hién thi 14 néng d6 CO,
(%) trén man hinh cta thiét bi. Cusng d6 ho hap
dugc biéu thi bing ml CO,/kg™.h™.

- Cuong d6 san sinh ethylene dugc x4c dinh
theo phuong phap (Barker, 2002). Cac buéc thuc
hién tuong tu nhu phuong phap do cuong do ho
héap. Khi ethylene tao thanh dugc hit ra nho hé
théng bom trong may do ICA 56 (Dual Analyser,
Nhat Ban). K&t quid do cudng do san sinh
ethylene dudc tinh theo cong thic:

exV
E=—%(uCH, kg h”

mq><T(l/l 28 )
Trong do:

E: téc d6 san sinh ethylene (ul C,H,.kg.h™);

V.. thé tich tu do ctia hop:

V= Vh@p - una’) (ml);

e: néng o6 cua C,H, do dugc trén may (ppm);

m,: khai lugng cong thic dem do (kg);

T: thoi gian ti lic day cong thiic dén lic do (h).

Ti 1& hao hut khéi lugng tu nhién ciua qua
duge xac dinh bang cach cdn c6 d6 chinh xac
0,01g. Ti 1& hao hut khéi lugng tu nhién trong
qué trinh bao quan dudc xac dinh theo céng thic:

M -M
=1 " 2%100
M

1

X

Trong do:

X: hao hut khéi lugng tu nhién 6 mdi thoi
diém phan tich (%);

M,: khéi lugng qua trude khi bao quan (g);

M,: khéi lugng qua & cac thoi diém phan
tich bao gom ca qua théi hong (g).

- Mau séc cta bé mit vé qua duge do bing
may do mau (Konica Minolta CR-400, Nhat
Ban) va két qua dugc bidu thi duéi dang L*, a*
va b*. Cac gia tri b* va a* dugc chuyén déi

thanh géc mau (H°) (tan(b*/a*)). Ham lugng
chat kho hoa tan cta dich chiét tir thit qua dudgc
xac dinh bing may do khic xa k& cam tay
(Atago Co., Tokyo, Japan). Ham lugng vitamin
C duge xac dinh theo TCVN 4715:1989; Ham
luong axit téng s6 dudc xac dinh theo TCVN
5483:1991 (ISO 750-1981); Ham lugng phenolic
tong s6 dudc xac dinh theo phuong phap
Folin-Ciocalteu (TCVN 9745:2013). Ti 1&¢ hu
hdng ctia qué trong quéa trinh bdo quan dudc xac
dinh bang cach do dién tich bé mit bi hu hong
cua qua (Ding, 2006).

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia nhiét dé xi 1y nudc
néng dén thoi gian bao quan sau thu hoach
cua qua chanh day

3.1.1. Anh huéng ctia nhiét dé xit Iy nuée
néng dén su bién thién cuong dé hé hap,
cudng doé san sinh ethylene ctia qua chanh
dAy trong qua trinh bao quan

Hb6 hap va san sinh ethylene 14 mét trong s6
nhiing qua trinh sinh 1y cd ban cla qua tudi,
hoat dong nay lam tiéu hao mét lugng 16n co
ch&t c6 trong qua lam t6n hao khéi lugng tu
nhién, giam chat lugng cdm quan va méat kha
ning tu dé khang ctia qua. Vi vay, dé kéo dai
thoi han bao quan dong thoi duy tri chat lugng
chanh day trong sudt thoi gian bao quan cin cb
bién phap han ché& cic qui trinh nay cia qua.

Hinh 1 cho thay cuong dd ho hap va cuong
d6 san sinh ethylene & céc cong thiic c6 xu
huéng ting cham tit ngay bao quan dau tién dén
ngay bao quan thi 12. Sau ngay bao quan thi
12, cudng do6 san sinh ethylene 6 tat ca cac cong
thtic xt 1y déu ting rd rét va dat dinh ho hap
dot bién, cudi cing giadm xudng ¢ cac thoi diém
khac nhau. Céng thiic d6i chiing (DC1) c6 cuong
d6 ho hap ting nhanh va dat dinh hé hap dot
bién sém nhat tai gia tri 83,968ml CO,.kg'.h™
vao ngay bao quan tht 27. Cung thoi diém do,
cong thtic xti Iy 6 nhiét d6 52°C ciing dat dinh ho
hap dot bién nhung & gia tri thap hon 81,826ml
CO,.kgth; dinh dot bién ctia céng thiic xt 1y &
cac nhiét d6: 44°C, 48°C lan lugt la: 83,197ml
CO,.kg'h™; 81,826ml CO,.kg".h™' tuong ting véi
ngay bao quan thi 30 va ngay bao quan thii 33.
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Hinh 1. Anh huéng cta nhiét do x 1y nuwéc néng dén sy bién thién (A) Cuong do ho hap,
(B) Cudng d6 san sinh ethylene ctia qua chanh day trong qua trinh bao quan

Tai dinh dot bién cho thay, cong thic bao
quan ¢ 48°C c6 cudng dd san sinh ethylene dat
mudn nhat vao ngay bao quan tht 33 véi gia tri
tuong ting la 59,491pl C,H,kg'.h™'; cac cong
thiic xti 1y 6 44°C va 52°C dat 1an luogt (60,118ul
C,H,kg'.h''; 58243ul C,H,kg'.h') tuong ting
vao ngay bao quan tht 30 va ngay tha 27.
Pongener & cs. (2014); Lurie (1998) cho réng;
nhiét d6 xi Iy nuéc néng trén qua chanh day
tim va cac loai rau qua da lam tc ché hoat déng
cac enzyme ndi bao nhu ACC oxydase va ACC
synthase, tif d6 lam gidm cuong d6 ho hip va
cuong do san sinh ethylene.

3.1.2. Anh huéng ctia nhiét dé xit Iy nuée
néng dén ham lugng chat khé hoa tan, ham
Iwong vitamin C, ham luong axit téng s6 va
phenolic téng sé ciia qua chanh day trong
qua trinh bao quan

Su bién d6i vé mit sinh 1§ ctia qua chanh
day 1a nguyén nhan chinh din dén céc bién d6i
héa sinh ctia qua chanh day sau thu hoach dugc
thé hién & mot s8 chi tiéu néng d6 chat kho hoa
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tan, ham lugng vitamin C, ham lugng axit tong
s6 va phenolic tong s6.

Hinh 2 cho th4y: ham lugng vitamin C, ham
lugng axit téng s6 va phenolic téng s6 § tat ca
cic cong thiic xi 1y déu gidm theo thoi gian bao
quan, tuy nhién, ham lugng chat khoé hoa tan 6
tat ca cac cong thiic déu c6 xu huéng ting din
theo thoi gian bao quan va dat gia tri cao nhat
tng véi tung thoi diém chin khac nhau & cac
cong thiic, sau d6 giam dan. Két qua phu hdp
v6i nhiing bién déi sinh héa ctia qua chanh day
tim va cac loai rau qua sau thu hoach (Tén Nii
Minh Nguyét & cs., 2009; Shiomi & cs., 1996b).

Cong thtc DC1 khéng xt 1y nude noéng cbd
téc do bién thién ham lugng chat khé hoa tan
ting nhanh nhat va dat gia tri cao nhat tuong
ting véi 17,667°Bx vao ngay bao quan thua 27.
Khi xti ly bing nuéc néng, céng thic xi 1y &
44°C va 52°C ham lugng chit kho hoa tan ting
cham hon so véi cong thic DC1 va dat gia tri
cao nhat lan lugt tai cac gia tri 17,033°Bx va
17,000°Bx tuong ing véi ngay bao quan tha 30
va ngay bao quan thi 27. Coéng thic xu 1y &
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48°C c6 ham lugng chat kho hoa tan tang cham
hon cac cong thiic trén, dat dinh véi gia tri la
17,133°Bx vao ngay bdo quan thi 33. Két qua
thuc nghiém nay hoan toan phu hgp véi quy

luat da dudgc cong b6 ctia Matta & cs. (2006) khi
nghién ctu vé thay d8i sinh 1y va chat lugng
trong qua trinh chin sau thu hoach ctia qua
chanh day tim.
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Hinh 2. Anh huéng ctia nhiét dé xi 1y nuéc néng dén (A) Ham luong chat kho;
(B) Ham lugng vitamin C, (C) Ham lugng axit tong s6
va (D) phenolic téng s6 cua qua chanh day trong qua trinh bao quan
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Déi véi cong thiic duge xu 1y nuée néng &
nhiét do 44°C c6 ham lugng vitamin C giam
cham hon, trong khi d6, cong thic 48°C c6 ham
lugng vitamin C gidm cham nhat, dat gia tri la
32,185 mg/100g sau 33 ngay bao quan. Két qua
thuc nghiém nay hoan toan tuong tng véi cong
b6 ctia Singh & cs. (2007) khi nghién ctu anh
hudng ctia mang bao géi dén su bién d6i ham
lugng vitamin C trong qua trinh bao quan cta
qua chanh day.

Coéng thiic DC1 c6 toc d6 giam ham lugng
axit téng s6, ham lugng phenolic tdng s6 cao
nh4t, tiép theo 1a céng thic ¢ 52°C. Cong thiic
48°C cho hiéu qua t6t nhat, c6 kha ning kim
ham su bién d6i thanh phan héa hoc gitp kéo
dai thoi gian bao quan qua chanh day dén ngay
bao quan thi 33. Két qua nay phu hgp véi cong
b6 ctia Yumbya & cs. (2014) khi khdo sat su
bién d6i cac thanh phan dinh dudng cua qua
chanh day sau thu hoach trong 14 ngay; cong bd
cua Pongener & cs. (2014) d& duy tri chat lugng
qua chanh day sau 30 ngay bao quan.

Nhu vay, khi xti ly nuéc néng doéi véi qua
chanh day thi cong thtc & 48°C c6 tac dung kim
ham ro rét vé su bién ddi ham lugng chat kho
hoa tan, ham lugng vitamin C, ham lugng axit
téng s6 va phenolic téng s6 tit d6 kéo dai thoi
gian bao quan qua chanh diy sau thu hoach.

3.1.3. Anh huéng ctia nhiét dé xit Iy nuée
néng dén mau sdc cua qua chanh day
trong qua trinh bdo quan

Mau séc 1a mot trong nhiing chi tiéu danh

gia mic do tuoi cua qua chanh day trong qua
trinh bao quan. Cac hién tuong théi héng, dap
nét, ndm moc phat trién.. Jam mau cla qua sam
lai, 1am bién déi cuong do6 mau cta vo qua.

Tu két qua thuc nghiém & hinh 3 cho thay:
d6 Hue cta vd qua c6 xu huéng ting dan theo
thoi gian bao quan. Mau sic vé qua chuyén tir
xanh sang tim d6. Trong khoang thdi gian dau
bao quan, mau sic vo qua ¢ tit ca cac mau gin
nhu khong thay d6i dang ké nhung sau 12 ngay
bao quan mau sic bt dau su c6 thay d6i rd rét
gitta cac cong thtc.

O cac cong thiic 44°C va cong thic 52°C co
toc d6 bién d6i chi s6 géc mau cta vé qua cham
hon va dat gia tri lan lugt la 298,834° va
296,666° vao ngay bao quan thi 30 va ngay bao
quan thi 27. Cung xu 1y nuéc néng, nhung &
cong thiic 48°C c6 d6 Hue tang cham nhat, dat
gia tri 295,747° sau 33 ngay bao quan. Lic nay,
v6 qua chanh day khong con mau xanh nhu ban
dau niia ma da chuyén sang mau tim sang pha
dd; mau vo qua sé tuong tng véi do chin bén
trong rudt qua.

Két qua thuc nghiém trén cho thay: cac
cong thiic c6 xu 1y nuéc néng van duy tri dude
mau xanh cta vé qua lau hon so véi cong thic
khong xu ly, trong d6 xi 1y 6 nhiét d6 48°C cho
hiéu qua nhat. Két qua thuc nghiém nay tuong
xting v6i cong bd cua Pongener & cs. (2014)
khi nghién ctu vé sy thay déi mau séc
trong qué trinh chin sau thu hoach cta qua
chanh day tim.
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va ti1é hu hong ctia qua chanh day trong qua trinh bao quan

Céng thirc bao quan Thoi g(iﬁgi;;é/)o quan Hao hut khéi((l)z;_)’ng tw nhién Tile ?l;:)héng
Déi chirng (BC1) 27 1,990 + 0,124 6,256 + 0,129
30 3,716 £ 0,131 7,870 + 0,231
33 4,866 + 0,099 8,333 + 0,253
44°C 30 1,762 £ 0,087 5,679 + 0,224
33 2,912+ 0,111 7,713 +0,188
36 3,758 £ 0,102 9,610 + 0,212
48°C 33 1,906 + 0,120 5,787 + 0,095
36 2,555 + 0,099 8,102 + 0,067
39 4,355 £ 0,101 9,028 + 0,117
52°C 27 1,677 £0,179 5,902 + 0,135
30 3,042 + 0,189 7,944 + 0,146
33 4,184 + 0,233 9,870+ 0,173
(A)

0 3 6 9

12 1

Thei gian biao
——DC2 —#-440 ppb ——49

7 30 33 36 39 42 45 48
uan (ngay)
ppb —4— 540 ppb

h ethylene

0 san sin

n

Cuong d

—e—DC2
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1 24 27 30 33 36 39 42 45 48
Théi gian bao quan (ngay)
—8—440 ppb —8—490 ppb —A—540 ppb

(B)

Hinh 4. Anh huéng ctia ndng dé 1-MCP két hgp véi xit I nude néng dén

(A) Cuong do ho hap, (B) Cuong do san sinh ethylene
cua qua chanh diy trong qua trinh bao quan
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3.1.4. Anh huéng ctia nhiét dé xir Iy nuée
néng dén ti 1é hao hut khéi lugng va ti 1é
hu hdong ctia qua chanh dAy trong qua
trinh bao quan

Hao hut khéi lugng tu nhién 1a hién tuogng
tat yéu xay ra trong bao quan rau qua néi chung
va qua chanh day néi riéng dan dén su hu hdéng.
Nguyén nhan cua hién tugng nay 1a do sy thoat
hoi nuée va tiéu hao cic hgp chat hitu co khi qua
ho hap.

S6 liéu thu dudc tit bang 1 cho thay ti 1é hao
hut khéi lugng va ti 18 hu héng c6 xu huéng
tang dan theo thdi gian bao quan & tat ca cac
coéng thiic ¢6 xti Iy va khong xii Iy nuée néng, tuy
nhién cé6 su khac biét vé téc do va luong hao ton,
ti 1& hu hong gitta cong thiic DC1 va cac cong
thtic c6 x1i Iy nudc néng.

Cong thiic DC1 c6 ti 1& hao hut khéi lugng
tang nhanh nhat, tai thoi diém dat dinh hé hap
dot bién, cong thic DC1 c6 ti 16 hao hut khéi
lugng 1a 1,990% vao ngay bao quan thi 27. Khi
theo doi vao cing thoi diém nay, cic cong thiic
c6 xt ly nuée néng c6 ti 1& hao hut khéi lugng
thap hon nhiéu so véi cong thic DC1. Vao ngay
bdo quan tht 27 va ngay bao quan tht 30, cac
coéng thiic xt 1y nude néng & 52°C va 44°C c6 tilé
hao hut khéi lugng ldn lugt 1a 1,677% va
1,762%. Trong khi d6, téc d6 gidm khoi lugng &
cong thic xi 1y 48°C cham hon so véi cac cong
thiic con lai, dat gia tri 1,906% vao ngay bao
quan thu 33.

Tai thoi diém chin ciia qua, ti 16 hu héng
ctia céng thiic DC1 16n nhat. Céng thic 52°C c6
ti 1é hu hdng cao nhat 1a 5,902%, qua chi kéo dai
dugc 27 ngay bao quan. Coéng thiic 44°C cb ti 1é
hu hdng sau khi két thic 30 ngay bdo quan la
5,679%. Cong thiic 48°C v6i ti 1& hu hong tai
thoi diém chin 1a 5,787%, thoi gian bio quan
dudce 33 ngay.

Nhu vay, két qua thuc nghiém cho thay
hiéu qua cta nhiét d6 xti Iy nudc néng trong viéc
kim ham su tén that khéi lugng, ti 1é hu héng
khi xti 1y nuéc néng 6 nhiét @6 48°C cho hiéu
qua tot nhat. Két qua nay ciing théng nhat véi
cong bd cua tac gia Pongener & cs. (2014) khi
nghién cttu 4nh hudng ctia d6 chin thu hai dén
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thoi han bdo quan ctia qua chanh day tim sau
thu hoach.

3.2. Nghién cttu anh huéng ctia noéng dé
1-MCP xtt ly két hgp nudc nong dén thdi gian
bao quan sau thu hoach ctia qua chanh day

3.2.1. Anh hudng ctia néng dé 1-MCP dén
cuong do hé hap va cuong dé san sinh
ethylene cua qud chanh daiy trong qua
trinh bao quan

1-MCP c6 kha ning “khéa” ethylene bing
cach lien ké&t chit v6i co quan thu cam cua
ethylene, tit d6 ngén chin ethylene gin két vao
co quan thu cam cua né. Do d6, 1-MCP sé& tc
ché& hoat déng ctuia ethylene, dan dén han ché
cuong do ho hap va cuong dd san sinh ethylene
cua qua.

Hinh 4 mé ta su thay d6i cudng d6 hé hap,
cuong do san sinh ethylene khi xti ly 1-MCP véi
cac néng do khac nhau. Két qua thuc nghiém tir
hinh 4 cho thay sau khi xi ly nuéc néng va
1-MCP & miic 490ppb va coéng thitc xi ly
540ppb da c6 tac dung lam cham dang ké
cuong do ho hap, cuong doé san sinh ethylene.
Két qua nay phu hgp véi cong bd cia Ambuko &
cs. (2014); Baraza & cs. (2013); khi nghién ctiu
anh hudng cta viéc st dung liéu lugng 1-MCP
dén tung giai doan chin ctia qua chanh day sau
thu hoach. Cac cdng thiic bao quan xii Iy 1-MCP
c6 ham lugng CO, san sinh thip hon va thai
diém ho hdp dat dinh dén muén hon so véi cac
cong thtic d6i chiing khong xu ly. Saeed &
Abu-Goukh (2013) khi nghién ctiu bao quan qua
chuéi bing 1-MCP két hop bao quan lanh da
cong bd két qua tuong tu.

3.2.2. Anh huéng ctia néng dé 1-MCP két
hop véi xit Iy nudc néng dén ham luong
chat khé hoa tan, ham lugng vitamin C,
ham lugng axit téng s6 va ham lugng
phenolic téng s6 cia qua chanh diy trong
qua trinh bdo quin

Su bién d6i moét s6 thanh phan dinh dudng
trong qua chanh day trong qua trinh bdo quan
dugc trinh bay 6 hinh 5.
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Cac cong thic xt Iy 1-MCP & cac nong dd
khac nhau (440ppb, 490ppb va 540ppb) c6 do
brix dat gia tri cao nhat ldu hon so v6i cong
thiic d6i chiing. Cong thic xti Iy 1-MCP & néng
d6 490ppb va 540ppb c6 dd brix dat dinh mudn
nhét vao ngay bao quan thd 39 véi gia tri tuong
ting 14 17,803°Bx va 17,167°Bx. Céng thic xt 1y
1-MCP 440ppb dat dinh 12 17,673°Bx vao ngay
bdo quan tht 36. Trong khi dé, cong thic DC2
c¢6 ham luong chit kho hoa tan dat dinh 1a
17,133°Bx vao ngay bao quan thi 33. Két qua
thuc nghiém nay tuong thich véi quy luat da
dugc cong bd cua Singh & cs. (2007) khi nghién
ctiu su bién d6i ham luong chdt kho hoa tan
trong qua trinh bdo quan cia qua chanh day.

Trong suét thoi gian bao quan, ham lugng
vitamin C, ham lugng axit tong s6 va ham luong
phenolic téng s6 ¢6 xu hudng giam dan, thé hién
rd 6 giai doan ti ngay bao quan thi 15 dén ngay
bao quan thi 33; thap nhit 6 cong thic DC2,
bién @i cham nh&t 1a hai céng thic xt ly
1-MCP 6 490ppb va 540ppb. Nhu vay, viéc xt ly
nuéc néng tai 48°C két hgp véi xi ly 1-MCP
(490ppb) da chiing té hiéu qua khi kim ham
duge su bién d8i ham lugng vitamin C, ham
luong axit téng s6 va ham luong phenolic téng
s6 sau thu hoach va kéo dai thoi gian bao quan
lén dén 39 ngay. Két qua nay hoan toan phu
hgp véi cac cong bd trude day trén cac doi tuong
khac nhu ca chua (Amoateng & cs., 2019), xoai
(Abu-Goukh & cs., 2019), tao (Jung & cs., 2020),
viét quat (Xu & cs., 2020).

3.2.3. Anh hudng ctia néng dé 1-MCP dén
mau siac cua qua chanh day trong qua
trinh bao quan

Su bién thién géc mau cua vé qua theo cac
néng d6 xu ly 1-MCP khac nhau dugc trinh bay
& db thi hinh 6.

Gia tri géc mau (H°) cia vé qua c6 xu huéng
ting din, tuy nhién budc d4u cé su bién di
khéng dang ké. Sau ngay bao quan tha 12, d6
Hue tang dan & tat ca cac cong thiic thi nghiém.
V& qua chuyén tit mau xanh sang tim tGng véi su
tang dan cua gia tri cudng do mau, phu thudc vao
cac mtc nong do6 xt 1y 1-MCP khac nhau. Dén
ngay bao quan thi 33, cong thic DC2 dat gia tri
d6 Hue v qua 1a 295,747°; trung v6i khoang mau
ctia vé qua khi chin. Sau dé 3 ngay, cong thic xi
Iy 1-MCP 440ppb c6 d6 Hue do tai vé qua dat
292,345°. D61 véi cong thiic xt 1y 1-MCP 490ppb
va 1-MCP 540ppb, toc do bién déi chi s6 géc
mau cham hon. Cu thé, & ngay thi 39, d6 Hue
cua hai cong thtc nay dat gia tri lan lugt la
289,184° va 291,095°. Luc nay, vo qua chanh
day khéng con mau xanh nhu ban dau nita ma
da chuyén sang mau tim sang pha dd, mau vé
qua sé tuong tng v6i d chin bén trong rudt qua.

Két qua thuc nghiém trén cho thay: cac
cong thtic c6 xti ly 1-MCP van duy tri dudec mau
xanh cta v6 qua lau hon so véi cong thiic khong
xti 1y. Két qua thuc nghiém nay tuong dong véi
cong bo cia Ambuko & cs. (2014) khi nghién ctiu
vé su thay déi mau sic trong qué trinh chin sau
thu hoach ctia qua chanh day tim.
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Bang 2. Anh huéng ctia néng do 1-MCP dén hao hut khéi lugng
va ti1é hu hong cia qua chanh day trong qua trinh bao quan

Céng thie Thoi gian bao quan Hao hut khéi lvong Ti lé hw hong
b&o quan (ngay) (%) (%)

bC2 33 1,906 + 0,101 5,787 + 0,067

36 2,555+ 0,083 8,102 +0,254

39 4,355 £ 0,117 9,028 + 0,104

440 ppb 36 1,494 £ 0,068 5,710 £ 0,094

39 2,164 + 0,053 7,944 + 0,142

42 2,675+ 0,083 8,870+ 0,122

490 ppb 39 0,880 + 0,033 5,593 + 0,086

42 1,310 £ 0,028 8,890 + 0,069

45 2,457 + 0,074 9,770 £ 0,165

540 ppb 39 1,280 £ 0,033 5,679 £ 0,149

42 1,655 + 0,064 8,944 + 0,144

45 2,888 + 0,079 9,102 + 0,162

3.2.4. Anh huéng ctia néng doé 1-MCP két
hop xit Iy nuéc néng dén su hao hut khéi
Iuong va ti 1é hu hong ctia qua chanh day
trong qua trinh bdo quan

Phuong phéap xt ly 1-MCP két hop xu ly
nudc néng cé6 tdc dung tc ché tac dong cua
ethylene, ddn dén kim ham hoat dong hé hap
cta qua, do d6 hoan toan c6 thé gidm dude su
ton hao khéi lugng tu nhién va ti 16 hu héng
clia qua.

Két qua thuc nghiém tu bang 2 cho thay
trong thoi gian bdo quan, ti 1& hao hut khéi
lugng & tat ca cac coéong thiic c6 xu huéng ting
dan, nhung c6 su sai khac véi miic y nghia 0,05
vé toc do hao hut gitia cong thic khong xt 1y va
cac cong thic c6 xii Iy 1-MCP. Cong thtic chi xi
1y nuée néng (DC2) c6 ti1é hao hut khéi lugng 1a
4,355% vao ngay bao quan tht 39 va cac cong
thic xti ly 1-MCP & cac ndéng do (440ppb,
490ppb va 540ppb) cé ti 1& hao hut khéi lugng &
mtc thap hon vao ciing ngay véi cac gia tri 1an
lugt: 2,164%; 0,880% va 1,280%. Két qua phan
tich trén cho thay; 1-MCP da lam giam t6n that
khéi lugng ctia qua chanh day trong thoi gian
bao quan. Tuy nhién, téc d6 giam khéi lugng
khac nhau tiy thudc vao néng do xi ly. O cong
thiic xt 1y 1-MCP 490ppb c6 téc d6 cham hon
v6i cac cong thic con lai;

Cung véi su hao hut khéi lugng, cong thiic
chi xt 1y nuéc néng (DC2) cé ti 1&é hu hong cao
nhat (5,787%). Diéu nay ching to; 1-MCP c6
hiéu qué trong viéc lam gidm ti 1& hu hdng cta
qua chanh day trong qua trinh bao quan. Véi ti
1&¢ hu hdéng chiém 5,710% trén qua, céng thtc
1-MCP 440ppb bao quan dugc 36 ngay. Trong
qua trinh bdo quan, ti 1é hu hdng cong thiic
1-MCP 490ppb dién ra cham nhat. Tai thoi
diém chin, céng thic 1-MCP 490ppb c6 ti 1& hu
héng ctia qua thap nhat chiém 5,593% véi thoi
gian bao quan dugc 39 ngay.

Két qua nay phu hgp véi nghién ctu cua
Dutra & cs. (2018) khi nghién ctiu anh hudng
ctia nhiét do6 xi 1y nudc néng két hop 1-MCP
dén tén that khéi lugng va thsi han bao quan
qué chanh diy sau thu hoach.

4. KET LUAN

Két qua nghién citu da xac dinh 1a xi 1y nuéc
néng 6 nhiét do 48°C véi thai gian 5 phut, két hop
xti Iy 1-MCP néng do 490ppb trong 80 gidy. Két
qua cua viéc xu ly nay c6 tac dung kim ham
cuong d6 ho hap va cuong dd san sinh ethylene
cta qua chanh day, 1am cham su bién déi ham
luong cac chat dinh dudng ctia qua nhu: ham
luong vitamin C, ham lugng axit téng s6, nong
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cla qua chanh day tim (Passiflora edulis Sims)

d6 chat khoé hoa tan, ham lugng phenolic trong
qui trinh bdo quan. Qua chanh day sau thu
hoach dugc xU 1y trong diéu kién xi 1y nuéc
néng (48°C; 5 phut) va 1-MCP (490ppb; 80 gidy);
duge bao quan trong diéu kién (t°,, = 5 + 1°C,
Puq = 80-90%) da kéo dai thoi gian bao quan qua
chanh day 1én dén 39 ngay.
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