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TOM TAT

Qua chanh déy tim duge ngdm trong dung dich SNP (0,5 mM; 0,75 mM va 1,0 mM) trong 10

phut, va cong thirc d6i ching (PC) dugc ngam trong nude cung mot thoi gian. Sau khi xtr 1y, qua dugce

bao quan & diéu kién lanh 5 + 1°C; RH = 80 - 90%. Két qua nghién ciru cho thay, xir 1y SNP 1,0 mM

trong 10 phut ¢6 tac dung lam cham cuong do ho hap va san sinh cthylene, gidm sy bién d6i mau sic

cua vo qua so \{01 mau BC. Xir Iy SNP dar ngan chan hi¢u qua sy thayﬂd01 ty 1¢ hu hong, hao hut khoi

lwong va mét s6 chi tiéu ham lugng chat ran hoa tan, ham luong acid tong s0, ham lugng vitamin C va

ham lugng phenolic tong s ciia qua chanh ddy tim van dugc duy tri dang ké trong qué trinh bao quan.

Ung dung xtr ly SNP la mét phuong phap c6 hiéu qua cao nham 1am cham qua trinh chin ciing nhu kéo

dai thoi gian bao quan chanh day tim dén 33 ngay bao quan.
Tir khéa: Bao quan lanh, Chanh day tim, H6 hap, Ethylene, Sodium nitroprusside

EFFECTS OF SODIUM NITROPRUSSIDE CONTENT ON RIPENING
RETARDATION PROCESS AND SHELF - LIFE PROLONGATION
OF PURPLE PASSION FRUIT (Passiflora edulis Sims) AFTER HARVEST

Nguyen Thi Diem Huong”, Nguyen Van Toan, Tran Thi Kim Nhi,
Le Thi Khanh Ly, Nguyen Thi Thu Thao

University of Agriculture and Forestry, Hue University

ABSTRACT

Purple passion fruits after harvest were soaked in sodium nitroprusside (0,5 mM; 0,75 mM and
1,0 mM) or distilled water (control sample, named DC) for 10 minutes for comparison. After treatment,
the samples were stored under cold storage at 5 + 1°C and 80 - 90% relative humidity. The results
indicated that the treatment at 1,0 mM SNP for 10 minutes has a remarkable effect on reducing
respiration rate and ethylene production intensity, as well as slowing down the color change of the fruit’s
peel. In addition, the treatment with SNP effectively prevented changes in the rate of deterioration and
reduced the weight loss of purple passion fruit during storage. The quality indicators of purple passion
fruit like total soluble solid, total acid, ascorbic acid and total phenolic were also significantly
maintained. The application of sodium nitroprusside (SNP) treatment is a highly effective method for
delaying the ripening and extending the storage time of purple passion fruit for up to 33 days.
Keywords: Cold storage, Ethylene, Purple passion, Respiratory, Sodium nitroprusside
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1. MO PAU

Qua chanh day tim (Passiflora edulis
Sims) 1a loai qua giau dinh dudng va chua
nhiéu hoat chit sinh hoc c6 tac dung tang
cuong mién dich va ngin nglra bénh tat
(Alexandre va cs., 2022). Chanh day tim
thudc loai qua ho hip dot bién, sy san sinh
ethylene va cuong d6 ho hap cao ¢ giai doan
d6t bién nén qua trinh chin dién ra rat nhanh
sau thu hoach, dan dén hu hong (Pongener
va cs., 2014). Do vdy, mot sb k¥ thuat bao
quan qua chanh day dugc thuc hién nhu
ngam trong dung dich CaCl, (Xu va cs.,
2023), xtr Iy nudc nong (Dutra va cs., 2018),
mang bao géi (Zhang va cs., 2019)... nhim
lam cham qua trinh chin va kéo dai thoi gian
bao quan ctia qua. Hién nay, trén thé giéi da
c6 cic cong bd vé xu ly Sodium
nitroprusside (SNP) 14 chat giai phong oxit
nitric (NO) trong dung dich nuéc (Zhang
cs., 2022). NO la phan tir khi c¢6 kha nang
thAim qua mang, tham gia va diéu chinh
phan ting trong té bao thyc vat (Azizi va cs.,
2021) va quan trong 14 ngin chin sy tong
hop ethylene thong qua viéc trc ché hoat
dong cua  1-aminocyclopropane  1-
carboxylic acid (ACC), va enzyme ACC
synthase (ACS), kéo dai thoi gian bao quan
ctia tao (Chen va cs., 2019), i (Sahu va cs.,
2020), chdm chém (Zhang va cs., 2022),
qua cam (Zhang va cs., 2022).

O Viét Nam, cho dén nay, chua co
nghién ctru ndo vé viéc xir Iy NO ngoai sinh
nham 1am cham qua trinh chin va 13o hoa
cua chanh day tim sau thu hoach. Chinh vi
vay, xac dinh ndng d¢ xir Iy SNP thich hop
dé kim him qua trinh chin, duy tri chat
luong va kéo dai thoi han bao quén qua
chanh day tim ¢ diéu kién lanh 12 muc tiéu
chinh ma bai bao hudéng dén.
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2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu nghién ciru

Qua chanh day tim (Passiflora edulis
Sims) dugc thu hai tai viron cua cac ho dan
thudc xa Hudng Phung, huyén Hudng Hoa,
tinh Quang Tri. Thoi gian thu hai sau 70-80
ngay dau qua (do chin 20-30%, qua c6 mau
tim nhat) (L€ Van Luan va cs., 2022).
Phuong phap lay mau thyuc hién theo TCVN
9017:2011. Sau do, qua dugc boc mét 16p
x6p mong, dong trong thung x6p (500 mm
x 400 mm x 400 mm) va van chuyén bang
xe chuyén dung c6 nhiét d6 (25 £ 3°C; RH
=70 - 80%), trong vong 12 gio vé phong thi
nghiém ctia Khoa Co khi va Cong nghé¢,
Truong Pai hoc Nong Lam, Pai hoc Hué dé
tién hanh nghién ctru. Trudc khi tién hanh
thi nghiém, mau duoc déng nhit bang cach
lwa chon nhimg qua dat tiéu chudn dam bao
khong hu hong, khong déap nat, sau bénh,
ddng déu vé kich thudc va mau séc.

Thudc thar sodium nitroprusside
(SNP Naz[Fe(CN)sNO].2H;0) duoc cung
cap boi HIMEDIA Co., An Do (trong luong
phan tu: 297,95 g/mol), do tinh khiét 99%;
mg dung trong thuc phdm (Zhang va cs.,
2022). Thung carton loai 3 16p va bao bi
LDPE c6 chiéu day 25 pm dugc cung cip
boi Cong ty TNHH San xuit Thuong mai
bao bi Van Phat, Viét Nam.

2.2. Phuwong phap nghién ciru
2.2.1. Phuong phdp bé tri thi nghiém

Qua dugc chia ngau nhién thanh 4
nhoém cong thirc c6 cling sd lwong (1000
quéa/codng thire). Qua chanh day sau khi phan
loai duogc rira so bo b?mg nudce sach, vét ra
va dé rdo. Sau d6, tién hanh ngdm c4c mau
trong dung dich SNP & cic nong do khao
sét, cu thé: 0,5 mM; 0,75 mM va 1,0 mM
trong thoi gian 10 phat. Cong thuc ddi
chimg (PC) dugc xur ly bang nudc sach
trong cung thoi gian. Sau khi xir Iy SNP,
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qua chanh day tim duoc lam rao roi xép
thanh timg 16p vao khay x6p va boc trong
bao bi LDPE, dit 2 khay vao trong mot hop
carton co duc 16 véi duong kinh 5 cm/19,
bao quan & nhiét d6 5+1°C, RH= 80-90%.
Thi nghiém dugc bd tri hoan toan ngiu
nhién, va dugc thuc hién véi 3 1an lap. Tién
hanh theo ddi sy thay ddi mot sd chi tiéu
sinh ly, sinh hda cua qua chanh day tim véi
tan suat 3 ngay/lan cho dén khi miu c6 ty 1¢
hu héng < 10% (Lé Ha Hai va Nguyén
Sang, 2021) Céc chi tiéu theo doi: cuong
do hé hip, cudong d6 san sinh ethylene, mau
sac ctia vo qua, chat kho hoa tan, acid tong
s, vitamin C va phenolic tong sd.
2.2.2. Phuong phap phan tich

Cuong d6 ho hap dugc xac dinh theo
phuong phap do kin, sir dung may ICA-250
(Vuong qubc Anh) dé xac dinh ham luong
CO; theo Benkeblia (2014). Cuong do san
sinh ethylene dugc xac dinh & 25 + 1°C bai
may phan tich ethylene ICA-56 (Vuong
qudc Anh) theo Lé Vin Ludn va cs (2022).
Mau séc cua vo qua duge do bang may do
mau (Konica Minolta CR-400, Japan) va
két qua biéu thi dudi dang L*, a* va b*. CAc
gia tri b* va a* duoc chuyén ddi thanh goc
mau (H°) (tan? (b*/a*), (Nunes va cs.,
2006). Hao hut khéi luong ciia qua dugc xac
dinh bang can phan tich k¥ thuat s6 (Ohaus,
USA) dua trén su khac biét gitra khdi luong
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ban dau (Mo) va khdi luong cudi (M) cua
qua theo Zhang va cs. (2019). Ty 1€ hu hong
cua qud duoc xac dinh béng cach do dién
tich bé mat bj hu hong cta qua theo mo ta
cia Lé Ha Hai va Nguyén Sang, (2021).
Chét kho hoa tan cua dich chiét tir thit qua
dugc xac dinh bang may do khuc xa ké cam
tay (Atago Co,, Japan) Vltamm C, acid
tong sb; phenolic tong s6 dwoc xac dinh
theo AOAC (2000).
2.2.3. Phuong phap xit Iy 56 liéu

S liéu thuc nghiém duoc tinh gid tri
trung binh bang phin mém Microsoft Excel
2010 va phan tich thong ké bang phan mém
SPSS 20 (SPSS Inc., Chicago, IL, USA).
Murc sai khac c6 y nghia trung binh dugc
thyc hién bang kiém nghiém LSD (5%).
3. KET QUA THAO LUAN
3.1. Anh hudng ciia nong dp SNP dén
cwong do san sinh ethylene, cwong d¢ ho
hf,ip

Su san sinh ethylene va ho hap la
nhimg qua trinh sinh 1y quan trong dién ra
manh liét sau thu hoach cua qué chanh day
tim (Pongener va cs., 2014). Nhiing hoat
dong nay da thuc day qué trinh chin sau thu
hoach thong qua cac biéu hién hinh thai bén
ngoai vé mau sic, cdu tric va huong vi cua
qua. Cuong d6 san sinh ethylene va cuong
d6 ho hép trong qua trinh bao quan qua
chanh day tim duogc trinh bay ¢ Hinh 1.
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Hinh 1. Anh hudng ciia nong do SNP dén (A) cudng do san sinh ethylene va (B) cudng do hd hap
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Két qua Hinh 1 cho thiy: Cudng do
san sinh ethylene va cudng do ho hép ting
chém khi xur [y SNP trén qua chanh day tim.
C6 su khac biét dang ké vé cuong do san
sinh ethylene va cuong do ho hip giita
cong thure BC va cac cong thiuc xir Iy SNP
(p <0,05). Cuong do san sinh ethylene va
cudng d6 ho hap cua cong thuc PC déu
tang nhanh va dat dinh sém nhét véi gia tri
twong tng 1a 60,091 pL CoHakgth?va
3,296 mL CO2.kg™.h?! vao ngay the 24.
Cong thue xtr ly SNP 1,0 mM c6 cuong do
san sinh ethylene va cuong do ho hap dinh
cham nhat voi gia tri 1an luot 1a 57,205 pL
C2Hskgth?va 3,140 mL CO..kgt.h?vao
ngdy thir 33. Két qua trén cho thdy, qua
chanh dy tim c6 xir Iy SNP ndng d6 cao di

rc ché cuong d6 san sinh ethylene va
cuong do ho hap cua qua. Nong d6 SNP
thich hop c6 thé wrc ché qua trinh sinh tong
hop ethylene dan dén lam chdm qué trinh
chin cta qua bang cach lién két véi ACC
oxidase (ACO) dé tao thanh phuc hop
ACO-NO nhj phan, sau d6 tao phirc hop 6n
dinh ACC-ACO-NO (Zhang va cs., 2022).
Két qua nay phu hop véi cac cong bd trén
qua tao (Chen va cs., 2019), qua xoai (Tran
Thi Thuy Linh va Tran Hong Quén., 2022).
3.2. Anh huéng caa xir Iy SNP dén ty 18
hao hut khéi lwgng va ty 18 hw héng

Tac dong cua SNP dén ty 1€ hao hut
khdi lugng va ty 1& hu hong cia qua theo
thoi gian bao quan duoc thé hién ¢ Hinh 2.
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Hinh 2. Anh hudéng cua ndong do SNP dén ty 18 hao hut khdi luong (A) va ty 1& hu hong (B)

Hao hut khdi lugng & qua chanh day
tim c6 xu hudng ting dan, nhung c6 sy khac
biét dang ké (p<0,05) vé téc do hao hut khdi
luong gitta cong thuc DC va cong thuc co
xtr Iy SNP. Ty 1¢ hao hut khéi lugng & cong
thirc BC dat 1,696% vao ngay thur 24, cao
dang ké so v6i cong thirc xir Iy SNP trong
cung thoi diém dat gia tri 1a 1,079%;
0,860% va 0,673% tng voi cac nong do 0,5
mM; 0,75 mM va 1,0 mM. Tuy nhién, cong
thire xtr Iy SNP 1,0 mM cho thy hiéu qua
lam giam sy hao hut khéi luong cta qua,
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kéo dai 33 ngdy bao quan. Hao hut khi
luong cua rau qué lién quan dén hoat dong
trao doi chat, chu yéu Ia ho hap dan dén hao
hut khéi Iwgng trong qua. Hiéu qua cia SNP
dugc chiing minh trong viéc duy tri tinh
toan ven va tinh thim ctua md giup giam sy
mat nudc cta qua (Zhang va cs., 2022).
Cung voi sy hao hut khdi luong, cac
cong thire xir Iy SNP déu lam giam dang ké
ty 1&¢ hu hong qua, so voi cong thuc DC
(Hinh 2B). Cong thirc BC ¢6 ty 1€ hu hong
cao nhat (11,343%) mg v6i ngay tha 33.
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Qua dugc xur Iy SNP véi cac néng d6 0,5
mM; 0,75 mM va 1,0 mM co6 ty 1€ hu hong
dat gia tri cao nhét lan luot 1a 10,879%,
10,185% va 10,417% vao ngay thu 36, 39
va 42 tuong tmg thoi gian két thiic bao quan
cua tung cong thitc. Hon nita, cac nghién
ctru trude day cho thay hiéu qua ciia SNP ¢6
tac dung urc ché su hao hut khdi lugng va ty
1€ hu hong trén chdém chém (Zhang va cs.,
2022), cha la (Zhao va cs., 2020).

3.3. Anh hudng ciia ndng do SNP dén
mau sic clia qui vo

Su thay d6i mau sic 1a mot trong
nhitng biéu hién co ban phan anh rd qua
trinh chin sau thu hoach cta qua chanh day
tim. Mau sic vo qua cua gidng chanh day
tim thuong bién doi tir mau xanh 14 sang
mau tim ddm déc trung sau khi chin.
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Hinh 3. Anh huéng cua ndng do SNP dén mau sic cia vo qua

Gia tri goc mau do Hue (H°) cua vo
qué c6 xu hudng tang dan theo thoi gian bao
quan ung voi cac do chin cua qua (Hinh 3).
Thoi gian dau qué trinh bao quan khéng co
su khac biét dang ké (p>0,05) gia tri goc mau
gitra cong thuc xu ly SNP va cong thuc DC
nhung sau ngay thir 9, d6 Hue bét dau ting
15 rét & tit ca cac cong thirc. Bén ngay thir
24, cong thirc DC dat gia tri 6 Hue vo qua
la 296,809°; trung v&i khoang mau cua vo
qua khi chin hoan toan. Péi véi cong thire
xtr Iy SNP 1,0 mM tdc d bién doi gid tri
goc mau cham hon dat 297,747° ¢ ngay thur
33. Sy bién d6i mau sic cia vo qua la do
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diép luc phan huy thanh pheophytin va
pheophorbide nhd hoat ddng cua
chlorophyllase (Sahu va cs., 2020). Pong
thoi, sy gia tang hoat luc clia enzyme sinh
tong hop flavonoid, anthocyanin dan dén su
bién d6i mau sic ciia vo qua chanh day tir
xanh sang tim (Xin vacs., 2021). Tuy nhién,
viéc xtr Iy SNP da uc ché hoat dong cua
enzyme chlorophyllase do d6 1am cham sy
phan huy sic t6 chlorophyll nén sy bién doi
mau trén vo qua xay ra chdm hon. Két qua
trén phu hop v6i cong bd trude day trén qua
61 (Sahu va cs., 2020), qua xoai (Tran Thi
Thuly Linh va Tran Hong Quan, 2022).

Nguyén Thi Diém Huong Va cs.
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3.4. Anh huéng ciia ndng d9 SNP dén
ham lwong chit kho hoa tan va acid tong
s0
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Hinh 4. Anh huong cta nong do SNP dén ham lugng chét kho hoa tan (A) va acid tong s6 (B)

Hinh 4 cho thy: Trong nhitng ngay
dau bao quan, ham luong chat kho hoa tan
(TSS) & cac cong thirc déu c6 xu hudng
ting cham ¢ giai doan tién ho hap dén
ngay thu 6, v6i su sai khac khong dang ké
(p>0,05). Sau do, gia tri TSS tang 1én rd
rét va dat cao nhat ing voi dinh ho hap dot
bién va ting thoi diém chin khac nhau, roi
giam dan sau khi chin hoan toan. Tuy
nhién ham lugng acid tong sb lai co6 xu
huéng giam dan & tat ca cong thic. Toc do
giam xay ra manh hon ¢ giai doan cudi quéa
trinh bao quan, c6 sy sai khac dang ké
(p<0,05) gitra cong thirc PC va cong thuc
xtr ly SNP. Cong thire xtr Iy SNP 1,0 mM c6
d6 Brix dat dinh mu6n nhit vao ngay thtr 33
la 17,328°Bx va acid tong sb dat 2,629%.
Trong khi d6, cong thuc PC c6 ham lugng
chat kho hoa tan dat dinh la 17,333°Bx va
acid tong sb dat 2,709% vao ngay thir 24.
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Quy luat nay thong nhét v6i cong bd cho
rang trong qua trinh trao doi chat, cac hop
chat thir cap va tong hop duong s& ting 1én
trong giai doan chin, dong thoi phan giai
acid tong s6 cua qua (Jiang va cs., 2019).
Bén canh d6, nguyén nhan lam giam acid
tong s6 1a do viéc tiéu thy acid hitu co dé
lam chit nén cho qua trinh hé hip cta rau
qua (Kalaj va cs., 2016). Diéu nay khong
méu thudn véi cong bd ciia Sahu va cs.,
(2020) khi danh gia hiéu qua cua SNP trong
viéc kéo dai thoi han bao quan qua Oi.
3.5. Anh hwéng cia nong do SNP dén
ham hrgng vitamin C va phenolic tong so
Vitamin C va cac hop chét phenolic
1a hop chat chdng oxy hoa ty nhién, 13 thanh
phan dinh dudng quan trong c6 trong hau
hét cac rau qua tuoi va dugc tim thdy trong
qua chanh day tim giai doan chin.
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Hinh 5. Anh huong cua nong do SNP dén ham luong vitamin C (A) va phenolic tong s6 (B)

Hinh 5 cho thdy: ham luong vitamin
C ¢ qua chanh day tim rt cao va c6 xu
hudng giam dan theo thdi gian bao quan.
Trong 9 ngay dau tién, tat ca cac cong thirc
van duy tri ham lugng vitamin C & muc cao
va hau nhu khong co sy thay d6i dang ké.
Sau ngay thtr 9, ham lugng vitamin C ¢ cac
cong thic bat dau giam xudng va dén ngay
thr 33, ham luong vitamin C ¢ cong thic
DC con lai 34,074 mg/100g, giam 42,031%
$0 v&i ban dau. Tc dd bién thién cham nhat
thuoc vé cong thirc xir Iy SNP 1,0 mM &
ngay thu 33, ham lugng vitamin C giam
xudng con 42,185 mg/100g, giam 27,547%
so voi ban dau. Két qua nay phu hop voi
cong bd trén qua ky tir (Elam va cs., 2022)
va qua cam (Zhang va cs., 2022).

Ham luong phenolic tong sb co xu
huéng ting 1én & tit ca cac cong thirc trong
qua trinh bao quan (Hinh 6B). Khong c6 sy
khac biét dang ké ham luong phenolic giita
cac cong thuc xir 1y (p>0,05). Tuy nhién,
cong thirc xtr Iy SNP 1,0 mM c¢6 hiéu qua
duy tri hoat luc phenolic cao nhét trong subt
thoi gian bdo quan. NO duoc giai phong
khoi SNP di tac dong vao qua trinh chuyén
hoa phenylpropanoid cung véi sy xuc tac
cia enzyme phenylalanin amoniac lyase
(PAL) va omethyltransferase (OMT), dan
dén sy gia ting ham lugng phenolic trong
qué trinh chin ctia qua. Su suy thoai cu tric
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té bao ciing 12 nguyén nhan dan dén sy suy
giam ham lugng phenolic sau qua trinh chin
(Elam va cs., 2022). Nhu vay, viéc xu ly
bang SNP d tri hodn dang ké sy suy giam
ham lugng vitamin C va phenolic tong sb.
4. KET LUAN VA PE NGHI
4.1. Két luan

Viéc ap dung SNP v6i vai trod 1a chat
giai phong NO di tre ché qua trinh sinh tong
hop ethylene va 1am giam cuong do ho hép,
lam cham qua trinh chin sinh ly, va kéo dai
thoi gian bao quan 1én dén 33 ngay ¢ diéu
kién lanh véi mtrc nhiét d6 (5 + 1°C; RH =
80 - 90%). Pong thoi xt Iy SNP 1,0 mM
trong 10 phat dugc xac dinh la néng do
thich hop nhét, ngan chan hiéu qua sy thay
d6i ty 18 hu hong va giam khéi lwong va cac
chi tiéu sinh hoéa cua qua chanh day tim
trong qua trinh bao quan. Do d6, xit Iy SNP
¢6 hiéu qua trong kim ham qua trinh chin va
duy tri chét lugng cua qua chanh day tim
sau thu hoach.
4.2. Dé nghi

Tiép tuc nghién ctru xtr Iy & cac ndng
d0 cao hon va thoi gian xt ly sodium
nitroprusside (SNP) trén qua chanh day tim
trong diéu kién bao quan lanh va nghién ctru
xir 1y trén cac ddi twong rau qua khac trong
cac diéu kién bao quan khac nhau.

Nguyén Thi Diém Huong Va cs.
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