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5 TOM TAT ,

Nghién ctru dugc thyc hién d¢ phat trién mot phuong phéap e che ethylene, lam chm qua trinh
lam mém qua bang xur 1y sodium nitroprusside (SNP) va calcium chloride (CaCly) dé cai thién chat
lugng va kéo dai thoi gian bdo quin qud bo Booth7 (Persea americana Mill.). Qud bo sau thu hoach
dugc ngdm trong dung dich sodium nitroprusside (SNP) mét chat giai phong oxit nitric (NO) v6i SNP
1,5 mM ket hop CaCl; 6% trong thoi gian 15 phit. Mau doi ching (DC) xur Iy nude trong cung thoi
gian. Qua bo dugc theo ddi trong 40 ngay bao quan ¢ nhiét do (8+1°C); d6 am (RH=90+5%) va dugc
phan tich 5 ngay mot lan. Két qua cho thay rang; xur 1y SNP va CaCl, da ngan chan hiéu qua sy thay do6i
ty 1¢ hu hong va giam khoi lugng cua qua bo trong qua trinh bao quan. B9 cung, hoat luc phenolic
(TPC); hoat luc polyphenol oxydase (PPO); hoat luc enzyme polygalacturonase (PG) va pectin methyl
esterase (PME) cling dugc duy tri dang ké trong qua trinh bao quan trong nhom dugce xur ly ket hop
(SNP va CaCly). Ung dung xtr 1y sodium nitroprusside (SNP) va calcium chloride (CaClz) 1a mét
phuong phéap dé dang thyc hién va hiéu qua cao d€ giam sy mém hoa cia qua cling nhu keo dai thoi
gian bao quan bo Booth7 dén 35 ngay bao quan.

Tir khod: Béao quan, Calcium chloride, Oxit nitric, Sodium nitroprusside, Qua bo Booth7

EFFECTS OF SODIUM NITROPRUSSIDE (SNP) TREATMENT
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AVOCADO (Persea americana Mill.) AFTER HARVEST
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ABSTRACT

A study was conducted to develop a method for inhibiting ethylene and slowing down the
softening process of Booth7 avocados (Persea americana Mill.) during storage. The method involved
treating the avocados with sodium nitroprusside (SNP) and calcium chloride (CaCly) to improve their
quality and extend their shelf life. After harvesting, the avocados were soaked in a solution of 1.5 mM
SNP (a nitric oxide-releasing agent) combined with 6% CaCl, for 15 minutes. Control samples were
treated with water for the same duration. The avocados were monitored for a 40-day storage period at a
temperature of 8+1°C and a humidity of 90+5%, with analyses conducted every 5 days. The results
showed that the treatment with SNP and CaCl, effectively prevented changes in the rate of deterioration
and reduced the weight loss of the avocados during storage. Hardness, total phenolic content (TPC),
polyphenol oxidase (PPO) activity, polygalacturonase (PG), and pectin methyl esterase (PME) activities
were also significantly maintained during storage in the treated group (SNP and CaCl,). The application
of sodium nitroprusside (SNP) and calcium chloride (CaCl,) treatment is an easily implementable and
highly effective method for reducing the softening of the avocados and extending the storage time of
Booth7 avocados for up to 35 days.
Keywords: Preservation, Calcium chloride, Nitric oxide, Sodium nitroprusside, Booth7 avocado
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1. MO DAU

Quéa bo Booth7 ¢ cac thanh phin
dinh dudng cao trong qua, nhu acid oleic,
linoleic, palmitic va palmitoleic; vitamin A,
B, C, E, K va cac khoang chét, kali, phdt
pho, magié va sat (Pedreschi va cs., 2019).
Hon nita, qua trinh ho hap lién tuc ciia bo
sau khi thu hoach 14 nguyén nhan dan dén
qua bo bi mém va giam chat luong trong
thoi gian bao quan (Fuentealba va cs.,
2022). Qua trinh 130 héa va chin ¢ trai cay
xay ra boi ethylene va c6 thé tri hoan bang
cach str dung cac chét trc ché sinh tong hop
va hoat dong cua ethylene. Sodium
nitroprusside (SNP) 14 chat giai phong oxit
nitric (NO) trong dung dich nude (Zhang va
cs., 2022). Oxit nitric (NO) mot chét trc ché
sinh tong hop ethylene, ngin chin qué trinh
tong hop ethylene thong qua wc ché hoat
dong cua enzyme 1-aminocyclopropane 1-
carboxylic acid (ACC), synthase (ACS),
mot enzyme chi chdt trong con dudng sinh
tong hop ethylene (Steffens va cs., 2021).
Bén canh d6, hoat luc cia cac enzyme thiy
phan thanh té bao 1a nguyén nhan lam mém
qua c6 thé bat ddu tir qua trinh san sinh
ethylene. Hoat luc polyphenoloxidase ndi
sinh (PPO) cung vai su c6 mat ciia oxy xtc
tac hai phan ing khac nhau: hydroxyl hoa
monophenol thanh odiphenol (hoat luc
monophenolase) va oxy hda o-diphenol
thanh oquinone (hoat luc diphenolase), do
d6 dugc polyme hoa sang sic té hod nau
qua. Hoat lyc cua cac enzyme PPO dan dén
su phan hity cac hop chit phenolic (TPC).
Hoat luc ctua enzyme polygalacturonase
(PG), pectin methyl esterase (PME) rat
quan trong ddi véi qua trinh thay phan
thanh té bao trong qua trinh 1am mém sau
thu hoach (Fuentealba va cs., 2022).

Céac ung dung xu ly canxi sau thu
hoach da dugc st dung dé kéo dai thoi han
bao quan cua rau qua sau thu hoach. Ngam
canxi sau thu hoach lam ting d4ng ké ham
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lugng canxi khong gay hu hong trai cay tuy
thudc vao nong do Ca?* (Fenet, 2021). Xir
1y bé mit lam cham qua trinh thdi rita trong
mo qua, 6n dinh bé mat trai cdy. Xu ly
CaCl; sau thu hoach c6 thé 1am cham qua
trinh 130 hoa ctia qua ma khong anh hudng
xAu dén chat lugng (Naveena va Immanuel,
2017). Canxi dugc sir dung ngoai sinh gitup
6n dinh thanh té bao thuc vét va bao vé khoi
cac enzyme phan huy thanh té bao. Su ¢
mit cta ion Ca?" 1am tang tinh lién két cua
thanh té bao. Ion canxi (Ca?*) 1a chat dinh
dudng thiét yéu cho rau qua, dong vai trd
quan trong trong viéc xay dung cdu tric
thanh té bao va mang té bao. Hon nita, Ca?*
ciing 1a yéu t& quan trong trong trinh sinh 1y
va phan tng véi cac diéu kién cing thing
khac nhau (Fenet, 2021). Bén canh do, cac
mudi Ca?* thé hién mot vai trd trong viéc
duy tri tinh toan ven ciia thanh té bao trong
qua bang cach twong tac véi acid pectic dé
tao thanh canxi pectate tao diéu kién cho
lién két ngang ctia cac hop chit pectic cua
thanh té bao. Qua duoc xir 1y bang CaCl,
duy tri ham lugng protopectin cao hon va
ham luong pectin hoa tan thap hon (Lv va
cs., 2020). Xir ly CaCl; lam giam hoat dong
cua enzyme polygalacturonase (PG), pectin
methylesterase (PME) & giai doan dau cia
qua trinh lam mém (Lv Va cs., 2020). Xir Iy
CaCl, da tang cuong kha nang chiu lanh
thong qua diéu hoa chuyén hoa nang luong
va tich liiy cac chat thim thau & qua tio
(Fenet, 2021), qua 6t xanh (Zhang va cs.,
2021). Két qua cho thiy xir 1y két hgp SNP
va CaCl, di duy tri chét luong va kéo dai
thoi gian bao quan duogc nghién ctu trén
mot sO loai qua ¢ cac diéu kién bao quan
khac nhau nhu qua ca chua (Siddiqui va cs.,
2017), qua du du (Lata va cs., 2018).
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2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vit li¢u

Qua bo Booth7 dugc thu hoach & 240
- 250 (Tran Thi Kim Nhi va cs., 2021) ngay
sau khi ra hoa trong cuing mot ngay tai vuon
bo thudc Cong ty trach nhi€ém hitu han
Trinh Muoi & tinh Dak Lak, Viét Nam. Qua
sau khi thu hoach dugc dong trong thung
x6p (500 mm x 400 mm x 400 mm), mdi
16p quéa dugc 16t mot 1op xOp mong va van
chuyén bang xe chuyén dung nhiét d6 o (25
+3°C) va d6 Am twong ddi (RH = 70 - 80%)
vé phong thi nghiém cta Khoa Co khi va
Cong nghé¢, Trudong Pai hoc Nong Lam, Pai
hoc Hué. Sodium nitroprusside (SNP -
Na[Fe(CN)sNO].2H,0) dugc cung cip boi
HIMEDIA Co., An D6 (trong luong phan tir
: 297,95 g/mol), do tinh khiét 99%, mua tai
Cong ty trach nhiém hiru han Hoa chét cong
nghiép Thinh Phat, Viét Nam. Mudi
Calcium chloride (CaCl): tén thuong mai
la Canxi clorua loai ding cho thuc pham, ¢6
do tinh khiét 75%, do Trung Qudc san xuit,
dugc cung cip boi Cong ty trach nhiém hiru
han Thuc phém A Chau, Viét Nam.
2.2. Phuwong phap b tri nghi nghiém

Qua bo duogc lura chon déng nhét vé
hinh dang, kich thudéc va mau sac, déng
thoi, khong c¢6 bénh tat hoac chin thuong co
hoc va dugc chia ngau nhién thanh 4 nhom
chinh, mdi nhém 3 1an 1ap lai, chia 64 qua
bo tuoi trong mdi nhém thi nghiém. Qua
duoc rira sach va khtr khun bang (NaOCl)
noéng d6 150 ppm, sau do6 rira lai bang nudc
va dé& kho trong 30 phut (Russo va cs.,
2013). Thi nghiém gdm 4 nghiém thirc: qua
bo ddi chimg ngam trong nudc; qua bo xir
1y ngadm trong dung dich SNP 1,5 mM; qua
bo ngam trong dung dich CaCl, 6%; qua bo
ngdm trong dung dich két hop (SNP va
CaCly) trong cung thoi gian 15 phut. Sau khi
xtr I, qua bo & cac thi nghiém dé kho rao
bé mit va duge boc mang xdp, sap xép vao
cac thung gidy c6 kich thude (36x21x20
cm®), chia thanh 8 ngin, dyc 12 15 véi
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duong kinh 5 cm/15. Sau d6, qua bo & tit ca
cac nhom thi nghiém duogc van chuyén vao
kho lanh bao quan ¢ (nhiét do 8+£1°C; do am
RH= 904+5%). Cac chi tiéu vat ly va sinh
hoa duge phan tich 5 ngay/11an cho dén 40
ngady bao quan.
2.3. Phwong phap phén tich

Cuodng do ho hép duoc xac dinh theo
phuong phap do kin, sir dung may ICA-250
(International Controlled Atmosphere Ltd
Instrument Division, Kent, Vuong quéc
Anh) dé xac dinh ham luong CO, theo mo
ta cua (Benkeblia, 2014). Cuong d san sinh
ethylene duoc x4c dinh & 25°C bdi may
phan tich ethylene ICA-56 (International
Controlled Atmosphere Ltd., Paddock
Wood, Vuong qudc Anh) theo mé ta cua
(Nguyen va cs., 2022). Cac mau dugc dit
trong mot hop nhya kin 4 L trong 6 gio
trudc khi thuc hién phép do. Ba qua dugc
dat trong mot hdp cung mot lic. Phép do
dugc lap lai trong ba lan. Hao hut khdi
luong clia qua duoc xac dinh bang can phan
tich k¥ thuat sb (Ohaus, USA) dua trén sy
khac biét giira khdi luong ban dau (M1) va
khéi lugng cudi (M2) ctia qua theo mo ta
cua (Singh va cs., 2019). Ty I¢ hu hong cta
qua dugc xac dinh bé“lng cach do dién tich bé
mat bi hu hong ctia qua theo mo ta cta (Kim
va c¢s., 2021). Hoat luc enzyme
polygalacturonase (PG) duogc xac dinh dua
trén phuong phap cua (Chen va cs., 2017).
Hoat lyc cua pectin methylesterase (PME)
duoc do bang phuong phap do quang phd
lién tuc, theo md ta cia (Gao va cs., 2020).
Hoat lyc phenolic (TPC) dugc xac dinh
bang phuong phéap Folin Ciocalteu theo mé
ta cua (Blainski va cs., 2013) va hoat luc
polyphenol oxydase (PPO) dugc xac dinh
theo mo ta cua (Vargas-Ortiz va cs., 2017);
d6 hap thy dugc do lan lugt & bude song 760
nm va 410 nm bang may quang phd UV-
Visible Spectrophotometer (BioMate 160,
USA).

Trén Thi Kim Nhi va cs.
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2.4. Phin tich thong ké

Sb liéu thyc nghiém dugc tinh gié tri
trung binh bang phan mém Microsoft Excel
2010 va phan tich thong ké bang phan mém
SPSS 20 (SPSS Inc., Chicago, IL, USA).
Muc sai khac ¢6 y nghia trung binh duge
thuc hién bang ki€ém nghiém LSD (5%).
3. KET QUA VA THAO LUAN
3.1. Anh huwéng cia xir Iy SNP va CaCl,
dén cwong do ho hap va cwong do san
sinh ethylene

Trong qué trinh bao quadn rau qua
tuoi, hd hap 1a mot trong nhling qua trinh

sinh hoc dién ra trong qua. Ho hip bat dau
ngay sau khi qua dugc thu hoach vi mé qua
khong con nhan dugc chét trc ché qua trinh
chin. Bén canh d6, qua trinh chin cta qua
lién quan dén su san sinh ethylene. Ethylene
12 mot hormone thuc vat diéu chinh qua
trinh chin cia qua béng cach diéu phdi su
tang cuong d6 ho hap, sdn smh ethylene;
xuc tac va thay d6i mau sic, cdu trac, mui
thom va huong vi cua qua (Fuentealba va
cs. 2022) Do d6, can kiém soat cudong do
ho hap va ethylene trong qua trinh bdo quan
qua bo Booth7.
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Hinh 1. Anh huéng cua xir Iy SNP va CaCl, dén cuong d6 ho hap va cuong do san sinh ethylene

Téc @6 ho hap va san sinh ethylene
tang cham khi xtr Iy CaCl, va SNP trén qua
bo Booth7 sau thu hoach. Qua bo di chimg
(PC) tang nhanh vé téc d6 ho hap va san
sinh ethylene so véi cic mau c6 xir ly (Hinh
1). Xir ly CaCl, va SNP don 1é ciing lam
giam cuong d6 ho hép va san sinh ethylene
qua bo Booth7 trong qua trinh bao quan. X
1y két hop SNP va CaCl, da c6 hidu qua ting
cham qua trinh ho hip va san sinh ethylene
trong 40 ngay bao quan. Mau ddi chimg co
hé hap dat dinh (23,344 mL CO,.kg™.h?) va
san sinh ethylene dat dinh (52,328 pL
CoHa.kg™.h?) trong cung thoi gian bao quan
ngay th 15. Khong co sy khac biét vé
cuong do ho hap va san sinh ethylene giita
hai mau xir Iy don 1¢ CaCl, va SNP
(p>0,05). Mau xir Iy két hop SNP va CaCl,
6 tdc dd ho hap va san xuét ethylene dat
dinh cham hon vao ngay bao quan 35 vdi
gia tri 1an luot (20,907 mL CO,.kg™.h?) va
(47,622 pL C,Ha.kg™.h?) twong tmg. Canxi
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c6 lién quan dén qua trinh chin cta rau qua
va ¢ tac dung lam giam téc do thoat hoi
nude. Ham luong Ca®* cao trong thanh té
bao cling lam giam hoat dong cua cac
enzyme lam mém qua (Fenet, 2021). Oxit
nitric giai phong tir SNP lién két chit ché
véi hoat dong cua enzyme ACC synthase va
ACC oxidase, do d6, han ché viéc san sinh
ethylene trong qua sau thu hoach. Bén canh
d6, NO 1am giam qua trinh ho hép cua té
bao théng qua su @c ché cytochrome
oxydase (CCO) (Steffens va cs., 2021).

3.2. Anh huéng ciia xir Iy SNP va CaCl,
dén hao hut khoi lwgng

Hao hut khéi lugng 1a sy tong hop
ctia nhiéu qu4 trinh bao gdm sw mét nudc ty
nhién, qua trinh trao d6i chat, phan hity do
nam mdc hay vi sinh vét néu xay ra dong
thoi s& lam khdi luong qua giam di rat
nhanh (Singh va cs., 2019). Su bién doi vé
khéi lwong cua qua bo Booth7 trong qua
trinh bao quan dugc thé hién & Hinh 2.
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Hinh 2. Anh hudng cua xir Iy SNP va CaCl; dén hao hut khéi luong

D06 am cua trai cdy 1a mot yéu tb quan
trong ddi voi do tuoi va tinh 6n dinh ddi véi
viéc kéo dai thoi gian bao quan. Hao hut
khéi luong & qua bo c6 xu hudng ting 1én &
tat cac mau bao quan (Hinh 2). Su khéc biét
dang ké (p<0,05) trong hao hut khdi lugng
giita cac mau bo duoc xtr Iy SNP va mau
PC. Ty 1é hao hut khdi lugng ¢ qua dbi
chung 8,985% vao ngay bao quan 20, cao
dang ké so véi qua co xur Iy CaCl, va SNP
trong ctng thoi diém. Tuy nhién, mau xir 1y
két hop SNP va CaCl, cho thay hi¢u qua
trong viéc duy tri sy hao hut khoi luwgng cua
qua bo, kéo dai 35 ngay bao quan (7,870%).
Canxi clorua (CaCly) dong vai tro 1a mang
ban tham va tich hop véi thanh té bao, lam
cham qué trinh thoat hoi nudc va ho hap ¢
qua do giam oxy hoa chit nén ndi sinh va
thay dbi tinh thAm ctia mang cao hon; c6
hiéu qua vé mit chic ning va duy tri tinh
toan ven ctia mang té bao, day Ia 1y do hao
hut khéi luong thip hon dugc trong qua
dugc xir 1y bang CaCl, (Naveena va
Immanuel, 2017). Bén canh d6, hao hut
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khéi lugng cia rau quéa chii yéu lién quan
dén qua trinh hap thy va thoat hoi nudc
(Singh va cs., 2019). Hoat dong trao dbi
chat, chii yéu 1a ho hip trong qua trinh sau
thu hoach bao quan din dén hao hut khdi
luong trong qua (Singh va cs., 2019). Hi¢u
qua cta sodium nitroprusside (SNP) chit
giai phong oxit nitric (NO) trong viéc duy
tri tinh toan ven va tinh thAm ctia mé giup
giam thiéu mat d6 4m tir qua (Zhang va cs.,
2022).
3.3. Anh hudng ciia xir Iy SNP va CaCl,
dén d9 cing

Trong qua trinh bdo quan, do cung
clia qua giam do mat hoat tinh hydrolase cua
thanh té bao va ap suit truong ndi bao, dan
dén mém (Tokala va cs., 2021). Giam do
ctng 1a hién tugng phd bién trong qua trinh
bao quan va van chuyén sau thu hoach, co
lién quan mat thiét dén qua trinh chin va ldo
hoéa cua qua.

Trén Thi Kim Nhi va cs.
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Bing 1. Anh hudng ciia SNP va CaCly dén d6 cimg qué va thit qua bo Booth7

o , Ngdy Ngay Ngay Ngay Ngay Ngay Ngay Ngay  Ngay

Cong thire 0 5 10 15 20 25 30 35 40
D) cing vo qua (N)

Ddiching 65,127 30,41° 1321° 942°  6,12° ; ; ; ;

CaCl, 6% 6507 58,458 4523b 28650 14,72 11,33 7,51° 7,13°  6,16°

;’\,:/'T 15 6503 6123 5663 4726° 4063 1401® 1013° 9545  7.21°

SNP+CaCl, 66,11° 63,122 58,45% 55232 42322 3126° 1421° 13,02% 8,85
D cung thit qua (N)

Dichung  46,13° 22,03° 5299 4387  1,53¢ : - ; ;

CaCl, 6% 46,56 27,99 17,46° 11,23° 7,19° 527  156° 1,42¢ 1,31°

ﬁ]’\,:; 15 46,48* 36,57° 28410 24,12° 13320 731" 3420 2370 1,89

SNP+CaCl, 46,78° 38,89% 134,12" 2846° 16,37° 11,66° 7,52¢ 3,76% 2,35

* Trung binh trong cung mot cot, cung chi tiéu dé cung vo qua hay do cung thit qud co chir cdi khac
nhau la sai khac c6 y nghia ¢ muec 0,05.

Bang 1 cho thay, xir Iy CaCl, va SNP
sau thu hoach cho thdy tic dung hiéu qua
dbi voi duy tri do cimg ciia qua bo ¢ tat ca
cac ngay bao quan. Trong qua trinh bao
quan, do cting téi da & mau xir 1y két hop
CaCl, va SNP c6 khac biét vé mit thong ké
s0 v6i cac mau riéng biét SNP; CaCl, va ddi
chung (khong xir 1y). Mit khéc, 6 cing t6i
thiéu & mau d6i ching vé vo va thit qua dat
giatri (6,12 N va 1,53 N) vao ngay bao quan
20. Méu xtr 1y két hop 1,5 mM SNP va 6%
CaCl; duy tri do cing dat gia tri cao vao
ngay bao quan thtr 40 véi gia tri do cing vo
va thit qua dat 1an luot (8,85 N va 2,35 N).
Duy tri d6 cing cua qua duge xtr Iy bang
CaCl; 1a do su tich tu cua Ca?* trong thanh
té bao dan dén tao diéu kién thuan loi cho
lién két chéo cua cac polyme pectic lam
tang d6 ctng cua thanh té bao (Fenet, 2021).
Ngoai ra, duy tri d§ ciing ciia cic mau canxi
clorua 1a do canxi dong vai trd quan trong
trong duy tri c4u triic thanh té bao bang cach
tuong tac voi pectin. Két qua nay phu hop
v6i cac nghién ctru trude day trén cac dbi
twgng rau qua khac nhau nhu qua chanh
(Naveena va Immanuel, 2017); qua tao
(Fenet, 2021). Thanh té bao qua bo 1a ¢ cau
trac phirc tap 1a polysacarid, chii yéu bao
gdm pectin, hemi cellulose va cellulose
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(Fuentealba va cs., 2022). Qué trinh
depolyme hoa pectin va hemiaellulose dong
mot vai tro quan trong trong qua trinh chin
clia rau qua, dan dén sy phan tach mang ludi
cellulose va hemicellulose va lam giam do
clng ciia qua. Do climg cia qua giam do mat
hoat tinh hydrolase cta thanh t& bao va ap
sudt trrong ndi bao, din dén mém qua
(Tokala va cs., 2021). Bén canh d6, xur ly
SNP ¢6 tac dung lam tri hoan hoat dong lam
mém qua boi lam cham hoat lyc cua cac
enzyme pectin methyl esterase (PME) va
polygalacturonase (PG). Két qua nay phu
hop voi cac cong b trén cac ddi twong nhur
qua so ri (Aghdam va cs., 2019); qua chom
chém (Zhang va cs., 2022).
3.4. Anh huéng ciia xir Iy SNP va CaCl;
dén hoat lIwc enzyme polygalacturonase
(PG) va pectin methylesterase (PME)
Qua bi mém chu yéu 1a do phan huy
ciu trac thanh t& bao va cac thanh phan
khac: pectin, hemicellulose va cellulose,
duoc khir phan giai béi hoat lyc clia enzyme
hydrolase trong thanh té bao (Fuentealba
cs., 2022). Hoat lyc cua enzyme pectin
methyl esterase (PME) xuc t&c qué trinh
khir polyme hoa mét phan polysaccharide
(PG) ctia thanh té bao trong qua bo, 1am qua
mém (Russo va cs., 2013).
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Hinh 3. Anh huéng cua xir Iy SNP va CaCl, dén hoat luc enzyme polygalacturonase (PG) va pectin
methyl esterase (PME)

Hinh 3 cho théy hoat lyc cua enzyme
polygalacturonase (PG) & tit ca cac mau
tang trong qua trinh bdo quan. Hoat luc
enzyme PG ciia mau PC ting nhanh tir
0,510 mg.g™.h! (ngay bao quéan 5) 1én 1,283
mg.gt.h* (ngay bao quan 15), trong khi d6
cac mau xir ly CaCl, va SNP ting cham hon.
Mau xir Iy két hop SNP va CaCl, cho thiy
hoat luc PG tang cham va duy tri lién tuc;
dat cao nhit vao ngay bao quan 35 vdi gia
tri (1,262 mg.g*.h'?). Khong c6 su khéc biét
dang ké trong hoat luc pectin methyl
esterase (PME) giita tit ca cac mau duoc xtr
1y cho dén ngay bao quan thir 15 (p>0,05).
Sau do, hoat lyc PME giam nhanh duoc ghi
nhan & qua bo dbi chimg. Phuong phéap xir
ly SNP 1,5 mM va CaCl; 6% lam giam
cham hoat luc enzyme PME trong thoi gian
bao quan. Trong khi d6 mau xu 1y két hop
SNP va CaCl; ¢6 hiéu qua trong viéc suy tri
hoat luc enzyme PME trong qué bo. Canxi
dugc st dung ngoai sinh lién két voi cac
dién tich &m cda du lugng acid uranic da
khir este hoa do enzyme PME tao ra trong
qué trinh chin va do d6 ting cuong do bén
co hoc ctia mo té bao (Awang, 2013). Két
quéa nghién ctru ciia ching t6i chi ra ring
CaCl; va SNP da c6 hiéu qua duy tri hoat
luc enzyme polygalacturonase (PG) va
pectin methyl esterase (PME) do d6 lam
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chdm qua trinh 1am mém qua (Lv va cs.,
2020).

3.5. Anh huéng cia xir Iy SNP va CaCl;
dén hoat lwe enzyme polyphenol oxydase
(PPO) va phenolic (TPC)

Céc hop chit phenolic trong thuc vat
thuong t6n tai dudi dang chat chuyén hoa
cac chit c6 hoat tinh sinh hoc, hop chét
phenolic 1a chat cho dién tir dé loai bo cac
gbc tu do va e ché cac phan tmg oxi hoa
khir khéng mong mudn trong co thé nham
tang cuong suc khoe con nguoi (Francesco
va cs., 2019). CaCl, lam ting ham luong
polysacarit trong thanh té bao trai cdy va
duy tri cdu tric mang t& bao, ngin ngira
cang thang do 130 hoa gy ra va lam cham
qua trinh giai phong hodc oxy hoa hop chit
phenolic (Vincent va cs., 2020). Qua trinh
I&0 hoa va sy hu hong cia rau qua sau thu
hoach dugc dic trung boi sy gia ting mau
nau cua vo qua va sy phan huy thit qua,
dong thoi 1am giam huong vi va chét lugng
dinh dudng (Duan va cs., 2007b). M4t trong
nhitng nguyén nhén chinh la do hoat Iyc cua
enzyme polyphenol oxydase (PPO). PPO
oxy héa polyphenol thanh quinon, trong céc
phan ng sau do, tao ra melanines, sac td
gdy ra mau nau trong thit qua (Vargas-Ortiz
va cs., 2017).
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Hinh 4. Anh hudong cua xir Iy SNP va CaCl, dén hoat luc phenolic (TPC) va polyphenol oxydase

Céac hop chit phenolic (TPC) cho
thdy hoat dong chong oxy hoa tot va 1a mot
phan khong thé thiéu trong ché do an udng
clia con ngudi, gitp gidm nguy co mic cac
bénh nguy hiém bao gém ca ung thu
(Misran va cs., 2021). Tat ca cac mau xir Iy
¢6 hoat lyc phenolic (TPC) ting dan & qua
bo trong qua trinh bao quan (Hinh 4A).
Khéng co6 su khéac biét dang ké ham luong
phenolic gitta cic mau xur Iy (p>0,05). Tuy
nhién, mau xir 1y két hop SNP va CaCl, c6
hiéu qua duy tri hoat Iyc phenolic cao nhat
trong sudt thoi gian bao quan qua bo. C6 sy
khéc biét vé hoat lyc PPO gitlia cac mau bao
quéan (p<0,05) (Hinh 4B). Cu thé, miu BC
¢6 hoat luc PPO dat dinh nhanh nhit vao
ngay bdo quan 15 voi gia tri (3,504
mmoL.m?.g"). Cac mau xu ly CaCl, va
SNP duy tri hoat lyc PPO thip hon trong
sudt thoi gian bao quan. Oxit nitric (NO)
dugc giai phong khoi SNP di tre ché hoat
dong cia cac enzyme polygalacturonase
(PPO) (Li va cs., 2020). Sy hinh thanh céac
chat mau niu cia mang té bao qué sau thu
hoach chi yéu 1a do qué trinh oxy hoa
enzyme cuia cac hop chét phenolic, su phan

(PPO)

huy clia céc sac t6 anthocyanin va sy hut 4m
cua mang qua (Jiang va cs., 2004). Xt ly
CaCl; lam tang ham luong polysacarld
trong thanh té bao qua va duy tri cdu tao cia
mang té bao, didu nay co tic dung ngin
ngira cing thing do 130 hoa giy ra va lam
cham qua trinh giai phdng hodc oxy hoa hop
chat phenolic trong qua (Misran va cs.,
2021). Bén canh do, xur ly SNP lam giam sy
suy giam cua cdc sac t6 anthocyanin trong
Vo, diéu nay co mdi twong quan cao voi ty
1¢ chuyén sang mau niu thip hon & qua
duge xir Iy (Wang va cs., 2015). Ung dung
CaCl, va SNP dong mdt vai tro quan trong
trong vi€c tri hoan qua trinh 130 hda cua qua
nho dic tinh chéng oxy hoa cua nd (Duan
va cs., 2007b).
3.6. Anh huéng ciia xir Iy SNP va CaCl;
dén ty 1& hu héng

Xu 1y SNP da lam cham dang ké su
gia tding mau néu cua vé qua trong qua trinh
bao quan (Zhang va cs., 2022). Su két hop
clia cac ion canxi trong mé té bao rau qua
thic ddy cac lién két chéo moi giira cac
homogalacturonan anion, cung cb thanh té
bao (Fenet, 2021).
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Hinh 5. Anh hudng cta xir Iy SNP va CaCl, dén ty 1é hu hong

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v7n3y2023.1086

3931


https://tapchidhnlhue.vn/

HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256  Vol. 7(3)-2023: 3924-3934

Tét ca cac miu xtr ly déu lam giam
dang ké ty 1 hu hong qua bo, so voi qua bo
DC (Hinh 5). C6 su khac biét giita cac mau
xtr 1y sau thu hoach vé ty 1& qua hu hong
trong sudt thoi gian bao quan (p<0,05). Két
qua cho thay; xur 1y két hop CaCl; va SNP
da lam giam hiéu qua sy hu héng ctia qua
bo, do d6 kéo dai thoi gian bao quan qua bo.
Qua bo ddi chimg c6 ty 18 hu hong cao nhit
(10,417%) tuong tng vao ngay 20 cta qua
trinh bao quan. Qua bo xir Iy CaCl, va SNP
c6 ty 18 hu hong dat gia tri cuc dai 1an luot
(14,58% va 10,56%) vao ngay bao quan 30
va 35 twong tng. Xu 1y két hop CaCl, va
SNP qua c6 ty I¢ hu héng cuc dai (10,503%)
vao ngay bao quan thtr 40 va hon nita cho
thdy qua bi hu hong it nhat trong tit ca cac
mau bao quan. Su két hop cua céac ion canxi
trong md qua thiic day cac lién két chéo méi
giita cac homogalacturonan anion, ciing ¢
thanh té bao va dic biét 1a phién mong &
gitra chiu trach nhiém gitr cac té bao lai véi
nhau (Fenet, 2021). Hon nita, cac nghién
ctru trude ddy cho thiy hiéu qua cia CaCl,
va SNP lam giam ty 1€ hu héng qua sau thu
hoach qua ca chua (Siddiqui va cs., 2017);
qua du du (Lata va cs., 2018).

4. KET LUAN

Phuong phap xur Iy SNP 1,5 mM va
CaCl; 6% trong thoi gian 15 phat trén qua
bo, da ngan chin hiéu qua sy thay doi ty 1é
hu hong va giam khdi luong cia qua bo
trong qua trinh bao quan. B9 cling, hoat luc
phenolic (TPC); hoat luc polyphenol
oxydase (PPO); hoat luc enzyme
polygalacturonase (PG) va pectin methyl
esterase (PME) ciing duogc duy tri dang ké.
Két qua da kéo dai thoi han bao quan qua
bo Booth7 sau thu hoach 1én dén 35 ngay ¢
diéu kién bao quan (8+1°C; RH = 90+5%).
Do d6, két qua cua bai bao c6 kha ning tmg
dung vao thyuc t& san xuat va mé rong thi
truong tiéu thu ciia qua bo sau thu hoach tai
Tay Nguyén ndi riéng va ca nudc noi chung.
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