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TOM TAT

Nghién ciru dugc thuc hién nham danh gia su bién d6i chat luong cua xoai Cét Chu trong
diéu kién phun acid salicylic két hop voi céc nhiét d6 ton trir gay ton thuong lanh. Két qua
nghién ctru cho thay bién phap bao quan sau thu hoach xoai tt nhat 12 thu hoach tréi xoai Cat
Chu & giai doan 90 ngay tudi, két hop xir ly acid salicylic & ndng d6 1 mM tién thu hoach va
bao quan tréi & nhigt do 8 °C da lam giam sy hao hut khéi lugng tréi & mic thap nhat, thoi
gian ton trir co thé kéo dai dén 5 tuan + 5 ngay van duy tri do chéc cua trai, tong chat ran hoa
tan, ham lugng vitamin C, ham lugng duong tong s6, mau sic cua Vo va thit trai ¢ muc cao.
Két qua cua nghién ciru 1a can ct dé tién hanh nghién ciru sau hon vé cac bién phap bao quan
va |2 dit liéu tham khao cho cac nha vuon, doanh nghiép ché bién thuc pham trong viéc bao
guan trai xoai sau thu hoach.

Tir khéa: Xodi, acid salicylic, ton thwong lanh, bao quan, gi tri gia tang.
1. MO PAU

Xoai 1a trai ¢6 dinh hd hip dot bién va chin nhanh sau thu hoach, c6 tinh man cam véi
nhiét d¢ thip va dé dang hu hong trong qua trinh van chuyén ty nhién [1]. Hién nay, viéc ap
dung bién phap bao quan & nhiét do thap 1 bién phap co ban dé duy tri chat lugng trai cay sau
thu hoach, xoai Cat Chu bao quan & nhiét d6 thich hop 1a 12 °C trong 3 tuan vai vo va thit
vang, do Brix 15,4% va ty 1& hu hong 1a 20%, ton thuong do lanh ting manh & nhiét do bao
quan thap hon [2]. Xoai la mét trong nhiing cay trong chiu that thoat cao sau thu hoach khoang
20 - 30%, trong d6 c6 xoai Cat Chu [3]. Hang nam, nha vuon thu hoach mot san lugng I6n
xo0ai Céat Chu, nhung chua c6 bi¢n phap quan ly phu hop truéc va sau thu hoach dan dén ti 1
ton that cao. Bén canh do xoai xuat khau vao thi truong My va cac nuée Chau Au doi hoi yéu
cau bao quan 5 - 6 tuan ddi voi qua trinh van chuyén bang duong bién.

Tén thuong lanh 1a sy bung n6 oxy hoa do du thira cac loai oxy phan tmg gdy ra boi nhiét
d6 thap trén diém dong bang cua cac mo trai cay [4]. Tén thuong do lanh c6 thé xuit hién
trong qua trinh thu hoach, bao quan va vén chuyén cac loai trai cdy va rau trai. Két qua d& thiy
nhét 1a chat luong san pham giam xudng, lam anh huong dén tinh chat cam quan va kha ning
chap nhan ciia ngudi tiéu ding thong qua biéu hién: d6i mau, chay nudc, hong bén trong,
chuyén sang mau néu, chin khong déu, c6 huong vi la va théi rita [5]. Acid salicylic (SA), mot
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loai hormone thyc vat ty nhién, gidp tao ra hoac kich hoat cac phan ung cta co ché phong vé
khi bi mam bénh tin céng [6]. SA ting kha niang chiu lanh bang cach diéu chinh chdng oxy
héa nhu ting glutathione reductase, glutathione transferase, superoxide dismutase, giam
guiacol, peroxidase va catalase diéu d6 s& ngan chan sy tich ty cua cac loai oxy phan tmg. Mat
khac SA c6 thé tri hodn sy suy thoai mang [7]. Xir Iy SA ¢ nong d6 1 mM gilp duy tri tinh
toan ven ctia mang trong trai lyu, giam ro ri chat dién phan va giam ty 1é ton thuong lanh [8].
SA di lam cham sy gia ting ro ri chat dién phan, ca hoat dong polyphenol oxidase va
peroxidase dan dén giam ty 1& thuong tich trong trii man trong qué trinh bao quan trong ti
lanh. Xt 1y SA trudc va sau thu hoach déu 1am giam mau nau bén trong trong trai dira vao
mua dong Va trc ché qua trinh héa niu cua cac enzyme [9]. Xt Iy qua ca chua (Lycopersicon
esculentum L.) voi methylacid salicylic trude bao quan lanh di lam ting kha ning chong chiu
ton thuong lanh va ty 1¢ phan ri cling giam ¢ nhiét ¢ bao quan va ting tong hop protein [10].

Chinh vi cac 1y do trén, dé tai da dugc thuc hién nham xac dinh dugc nong do thich hop
cua acid salicylic phun cho cay xoai Cat Chu, két hop nhiét d6 bao quan thich hgp nham tang
kha nang chong chiu ton thuong lanh va thoi gian bao quan cua trai sau thu hoach gop phan
tang nang sudt trai, duy tri chat chat luong, kéo dai kha ning bao quéan va dua ra giai phap 1am
giam ton that sau thu hoach cho trai xoai Cat Chu.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit ligu

Nguyén lidu: Xoai Cat Chu tai vuon cy nha dan tai xd My Xuong, Cao Lanh, Ddng
Thép (toa do 10°25'10.9"N 105°4124.3"E).

Hoa chat str dung: Acid salicylic (> 99%, Ha Lan), sodium hydroxide (98%, Trung
Quoc), metaphosphoric acid (98%, Trung Quoc), mannitol (98%, Trung Quoc), hydrochloric
acid (> 36%, Trung Quoc).

Thiét bi sir dung: Thudc cdp dién tur (Mitutoyo, Nhat Ban), may chuan do dién thé tu
dong (ST Analytics, Puc), may do do chac trai (Guss, Puc), may do d6 Brix (Atago, Nhat
Ban), may do mau (Minolta CR400, Nhat Ban), can ky thuat (Ohaus - CS5000, M¥), may ly
tdm (Tettich, Pure), kho lanh, mét s6 dung cu va vat dung can thiét khac.

2.2. Phuong phap nghién ciru
2.2.1. B6 tri thi nghiém

Thi nghiém dugc bb tri theo kiéu hoan toan ngau nhién 2 nhan t6 gém 8 nghiém thic,
moi nghiém thirc duoc 13p lai 3 1an, moi 1an I3p lai str dung 3 trai xoai Cat Chu va 5 lan lay
mau dé do cac chi tiéu.

Bdng 1. Cac nghiém thac cua thi nghiém

Nhan té 1: Nong d¢ acid salicylic (0, 1, 2, va3mM)  |Nhan té 2: Nhiét o bao quan 8 °C va 10 °C

SA 0 mM: Phun acid salicylic & nong d6 0 mM (Béi
ching)

SA 1 mM: Phun acid salicylic & nong d6 1 mM

SA 2 mM: Phun acid salicylic & nong d6 2 mM

SA 3 mM: Phun acid salicylic & nong d6 3 mM

8 °C: Bao quan ¢ nhiét do 8 °C
10 °C: Bao quan ¢ nhiét do 10 °C

_Tong s6 trai thi nghiém = 3 trai x 3 (LLL) x 8 (NT) x 5 (lay mau d¢ do cac chi tiéu trong
5 tuan) = 360 trai. Cac nghiém thuc phun acid salycylic tién thu hoach, khi thu hai dwoc phan
loai va so ché so bd, sau d6 duoc bo tri véi 2 nhan t6 theo kiéu hoan toan ngau nhién trong
kho lanh.
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2.2.2. Phirong phdp va thoi diém xir |y

Danh dau tréi, bé tri cac nghiém thic bang céch treo thé va ghi nhan ngay no hoa. Xoai
duoc phun cac nong d acid salicylic [(héc r)hau ¢ 3 thoi diém 40, 55 va 70 ngay sau khi dau tréi.
Dung dich acid salicylic dugc phun déu khap tan cua c@y ca bén ngoai va bén trong vao lic sang
som khi suwong vira tan. Xoai ¢ cac nghiém thirc dugc thu hoach ¢ d6 chin 90 ngay sau dau trai.

Tréi xoai duoc thu hoach bang keo, cit céach Cuong trai 5 cm, khong de trai bi dap hoac
ton thuong. Trai khi vira hai duoc géi gidy béo lai va sip xép vao cac thung x6p rdi van chuyén
vé phong thi nghiém. O phong thi nghiém, xoai s& xtr Iy so bo gom: phan loai dé loai bo trai
dap, khong dong nhat ve do chin va khoi lugng, cat bo cuong chi chira khoang 0,5 cm va ngam
vao dung dich CaCOs trong 10 phut, sau d6 rira lai bang nuédc sach va dé rao.

Xoai sau xir Iy, tién hanh bao goi trong bao polyethylene c6 duc 8 15 (dwong kinh 0,5 cm)
va dong goi trong thung carton 5 kg. Thi nghiém dugc theo ddi va danh gia chat luong ¢ 1, 2,
3, 4 va 5 tuan va theo d6i d6 chin ¢ ngay thu 5 khi bao quan ¢ 20 °C sau khi chuyeén trai tur
nhiét do thap 8 °C va 10 °C.

2.2.3. Cac phwong phap phan tich va danh gia cac chi tiéu

Mau sic vo va thit trai: do bang may do mau Minolta CR400 (Nhat). Két qua duoc danh
gid theo h¢ thong so mau CIE (L, &', b"). Véi bieu th; chi so mau sac: L™ 0 — 100 (d¢ sang);
a’: - 60 — 60 (xanh la cay dén do); b": - 60 — 60 (xanh da troi dén vang).

Téng luong chat ran hoa tan (TSS): Po bang chiét quang ké hiéu ATAGO (Nhat), thang
do d6 tir 0 dén 53%.

) Ham lugng acid téng ) (%): Xac dinh béng may chuén d6 dién thé tu dong. Chuén do
két thuc tai pH=8,1 (TCVN 5483-1991).

Vitamin C (mg/100g): Puoc xac dinh bang phuong phap chuan d voi dung dich 2.6 -
diclorophenolindophenol (TCVN 6427-2:1998).

Dé chic thit tré}i (kg/cm?): Dung dung cu ,do do chic thit trai Penetrometer, model FT
327, dau do 8 mm @061 véi trai xanh va 13 mm d01 véi trai chin.

Ham lugng tinh bot (g/100mL): Thuy phén tinh bot bang HC1 dam dic ¢ nhiét do cao,
sau d6 xac dinh ham lugng duong khir sinh ra bang phuong phap Lane va Eynon.

Ham lugng duong tong s6 (g/100mL): Phén tich theo phuong phap Lane va Eynon
(AOAC, 1984).

Hao hut trong luong (%): Pugc x4c dinh bang cong thic: Wi = (Mag — Ms)*100/Mgq

Trong dé: Wy: D gidm trong lirong; Mss: Trong heong ban dau; Ms: Trong lhrong sau
thoi gian bdo quan.

Mtc do ton thuong lar}h: Theo ddi cac triéu ching tdn thuong lar}h nhu v6 trai bi ndm
den, khong phat trién mau sac khi trai chin, thit trai bén trong tré nén mém va chay nudce, mui
vi khf)ng dac trung nhu trai chin binh thuong. Mtc d6 ton thuong lanh dugc danh gia theo
thang diem tir 0 dén 4 [5].

Bdng 2. Mitc d6 ton thuong lanh

s
>

biém Mirc d6 ton thuong lanh

Khong tén thuong lanh

Téng dién tich tén thuong lanh nhoé hon 5% dién tich bé mit trai
Tdng dién tich tén thuong lanh tir 5% dén 15% dién tich bé mat trai
Téng dién tich ton thuong lanh tir 15% dén 25% dién tich bé mat trai

A WO NN - O

Tdng dién tich tén thuong lanh 16n hon 25% dién tich bé mat trai
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2.2.2. Phuong phap xi 1y s6 liéu

S5 ligu trong thi nghiém duoc sir Iy thong ké bang phan mém Statgraphics Centurion XV
va phan mém Excel 2021. Phan tich phuong sai (ANOVA — analysis of variance) dé tim sy
khéc biét gitra cac nghiém thirc. So sanh céc gia tri trung binh qua phép thu Duncan.

2.2.3. Thoi gian va dia diém nghién ciru

Thi nghiém duoc tién hanh tir thang 8 nam 2021 dén thang 3 nim 2022 tai My Xuong,
Cao Lanh, Pong thap & giai doan tién thu hoach dé xir Iy phun acid salicylic va tai Vién Cay
An Qua Mién Nam (Long Dinh, Chau Thanh, Tién Giang) & giai doan sau thu hoach dé tién
hanh theo doi, danh gia cac chi tiéu trong qua trinh bao quan.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia phun acid salicylic dén kich thwéc, dic diém thit trai, mau sic va
chat lwgng trai xoai Cat Chu

3.1.1. Khoi lwong va kich thude trdi xodai Cat Chu

S6 lieu théng ké ¢ Bang 3 cho thay c6 su khac biét c6 ¥ nghia giira cac nghiém thirc qua
thdng ké. Chi tiéu vé khéi lwong tréi cho thay khi phun acid salicylic & nong d6 1 mM c¢6 khéi
lwong qua cao nhét dat 476,44 g so vai cac nghiém thirc con lai. O cac nghiém thirc phun acid
salicylic & ndng 6 2 mM, 3 mM va d6i chung cho két qua lan luot 1a 413,10 g, 394,56 g,
399,33 g. Twong tur, V& chi tiéu khéi lwong trai, chiéu dai trai & nghiém thirc phun acid salicylic
& ndng d6 1 mM cho két qua cao nhat 12 15,49 cm, so véi cac nghiém thirc con lai. Ciing giéng
nhu & chi tidu khéi lwong trai va chiéu dai trai, két qua ¢ nghiém thiee phun acid salicylic &
nong do 1 mM cho chu vi trai xoai Cat Chu cao nhat dat 26,54 cm, so vai cac nghiém thic
phun acid salicylic & néng d6 2 mM, 3 mM va nghiém thirc dbi ching. Tuy nhién, Bang 3 cho
thay, ddi vai cac chi tiéu khdi lwong trai, chiéu dai trai va chu vi tréi, nghiém thirc phun acid
salicylic & nong d6 1 mM cho két qua tot nhat so voi nghiém thirc ddi chung va két qua cua
nghiém thac phun acid salicylic & nong d6 2 mM, 3 mM ¢6 chiéu huéng giam di va thip hon
S0 v6i nghiém thue d6i chimg. Piéu nay ching to, khi phun nong do acid salicylic cang cao
s& gay ra rc ché vé& mat sinh truong va phat trién caa thuc vat.

Bdng 3. Anh huong cua phun acid salicylic khac nhau dén khéi luong va kich thudc trai xoai Cat Chu

STT Nghiém thiic Khéi leong (g) Chiéu dai (cm) Chu vi (cm)
1 | SA 0 mM (Déi ching) 399,33 15,20° 25,44
2 SA1mM 476,442 15,492 26,542
3 SA2mM 413,10° 14,26° 24,20°
4 SA 3 mM 394,56" 15,072 26,032
cv% 8,45 2,48 2,61

a, b, c...: sir khac biér 6 y nghia thong ké ¢ mirc 5% ing véi mai cot.

Két qua xu ly SA ¢ néng do thich hop lam gia tang vé& khdi lwong va kich thudc cua trai
x0ai, didu d6 ph hop véi két qua cua Hussein va cong su (2007), phun acid salicylic vao tan
Ia cta cay lta mi, tudi bang nudéce bién gidp nang cao nang suét cay, cai thién tat ca cac dic
diém tang truang bao gom: chiéu cao cay, sb lugng va dién tich 14 xanh, duong kinh than va
trong lugng kho cua thén, 1& va toan bo cay [11].

3.1.2. Mau sdc v6, thit trdi xoai Cdat Chu trong diéu kién phun nong dé acid salicylic khdc nhau
Mau sic thit tréi c6 do sang (L*: 0 — 100) cao hon nhiéu so véi v6 trai, nhung khong ¢6
su khéc biét c6 y nghia gitra cac nghiém thac qua phan tich thong ké. Vé gia tri L*, d6 sang
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Vo trai & nghiém thirc phun acid salicylic 1 mM c6 gia tri cao nhat dat 68,79, so véi cac nghiém
thirc phun acid salicylic & nong do 2 mM, 3 mM va nghiém thirc d6i chung. Twong tu gié tri
L*, gia tri a* cho biét biéu thi mau tir xanh 14 cay dén do (-60 — 60) & ca vo va thit trai déu
thé hién sy khéc biét giira cac nghiém thac qua thong ké, & vo trai nghiém thic phun acid
salicylic 1 mM la -15,88 va thit trai nghiém thac phun acid salicylic 2 mM 1a -4,19 dat mac
t6t nhat so véi cac nghiém thie con lai. Gia tri a* ¢6 xu hudng ting, cho thay dang c6 sy hinh
thanh sic té mau do (hinh thanh anthocyanin). Vé gia tri b* 1 biéu thi tir mau xanh da troi dén
vang (-60 — 60) cho thiy & cac nghiém thirc, mau sic vo trai dang trong qué trinh chuyén
thanh mau vang 1a nhu nhau, riéng thit trai & nghiém thie phun acid salicylic 0 mM va 1 mM
dat cao nhat. 'Khodary (2004) da quan sat thay su gia ting dang ké cac dic diém ting truong,
ham lugng sac té va tang toc do quang hop cua cay ngd khi phun SA [12].

Bdng 4. Anh hudng ctia viée phun acid salicylic khac nhau
dén mau sic vo, thit (L*, a*, b*) trai xoai Cat Chu

e L* a* b*

STT Nghi¢m thirc Vo thit Vo thit Vo thit
1 | SAOmM (Dbiching) | 6586° | 81,36° | -17.00° | 504> | 38.89% | 33,10
2 |[sA1mMm 6879 | 82,30° | -15,88* | -539® | 39,16° | 34,35°
3 |sA2mMm 67,48% | 80,54° | -17.41% | -419* | 38,99° | 32,020
4 |sAzmM 67,73% | 81,30° | -16,32% | -4.82% | 37,88° | 29.47°
v 232 | 228 | 489 1664 | 289 | 417

a, b, c: si kh&c biér c6 y nghia thong ké ¢ mirc 5% uing véi mai cét.
A ‘ \. . @ ‘\/‘ -

<]

Hinh 1. Hinh thai bén ngoai va trong cua xoai khi dugc xur Iy SA ¢ cdc nghiém thire khac nhau
(a. nghiém thirc d6i chimg; b. nghiém thire 1; ¢. nghiém thire 2; d. nghiém thirc 3)

3.1.3. Bé chdc thit trdi xodi Cdat Chu

Két qua ¢ Bang 5 cho thiy d6 chéc thit trai khong c6 su khac biét c6 y nghia giita cac
nghiém thirc vé mit thong ké. Do cac mau xoai dugc thu hoach & 90 ngay tudi, trai lac chua
chin, cho nén céc nghiém thirc c6 do chac thit trai ban dau gidng nhau. Trong qua trinh chin,
trai c6 khuynh hudng mat di do cing chic caa ching do phan giai pectin nghia 1a thit tréi tro
nén mém hon (dudi tac dung ctia cac enzyme pectinase trong qua trinh chin). Trong qua trinh
chin, d6 chac cua trai bién dbi theo xu hudng giam do céc phan ng thuy phan protopectin
thanh pectin. Téc do giam do cing nhanh hay cham tly thudc vao tée do cua phan tng thay
phan. Nhu vay, su giam do cirng phu thudc vao gidng va diéu kién 1am chin cua trai. Do cing
thay d6i & ca vo va thit trai trong qué trinh chin [13].

100



Nghién ciu hiéu qua phun acid salicylic tién thu hoach Ién kha ndng chéng chju tén thuong...

Bang 5. Anh huéng viéc phun ndng d6 acid salicylic khac nhau dén dic diém thit trai xoai Cat Chu

STT Nghiém thic Do chic thit trai (kg/cm™?)
1 SA 0 mM (Péi ching) 6,422
2 SA1mM 6,89°
3 SA2 mM 6,28°
4 SA3mM 6,20°
cv% 9,79

a, b, c..: sikhac biér ¢é y nghia thong ké ¢ mirc 5% ing véi mai cot.

3.1.4. Anh hieong cia viéc phun nong dg acid salicylic khdc nhau dén thanh phan héa ly cia trdi
xoai Cat Chu

Bang 6 cho thiy do Brix cua trai khong khac bi¢t c6 y nghia thong ké gitra cac nghiém
thirc. Ham luong acid tong s6, ham lugng vitamin C, duong téng sé va ham lugng tinh bot
déu c6 su khéc biét c6 y nghia gitra cac nghiém thirc. Ham lugng acid tong s6 cua xoai Cét
Chu ¢ nghiém thirc dbi chung va nghiém thtc phun acid salicylic 1 mM cho két qua tt nhat
lan Iuot 12 1,72 g/100 mL va 1,62 g/100 mL so véi 2 nghiém thirc phun acid salicylic 2 mM
va phun acid salicylic 3 mM véi gia tri lan luot 1a 1,29 g/100 mL va 1,48 g/100 mL. Ham
lugng vitamin C cua xoai Cat Chu ¢ nghiém thic phun acid salicylic 1 mM dat gia tri 87,16
mg/100 mL cao nhét so véi cac nghiém thirc con lai; & nghiém thirc phun acid salicylic 3 mM
ham lugng vitamin C cho két qua thap nhat, chi dat 48,65 mg/100 mL. Twong tw nhu két qua
acid tong s va vitamin C, ham lugng duong tong sé ¢ nghiém thirc phun acid salicylic 1 mM
dat gia tri 6,11 g/100 mL, cao nhit so véi cac nghiém thic con lai. Ham luong tinh bot &
nghiém thirc phun acid salicylic 1 mM cho két qua cao nhét dat 29,85 g/100 mL. Cac nghiém
thire phun acid salicylic 2 mM, 3 mM cho két qua ham lugng tinh bot lan luot 14 25, 59 g/100
mL, 26,86 g/100 mL va nghiém thirc dbi ching cho két qua thap nhat dat 22,48 g/100 mL.

Bdng 6. Anh hudng cia viéc phun ndng do acid salicylic khac nhau dén thanh phan héa ly
cua trai xoai Cat Chu

o Acid Vitamin C | buong tdngsé |  Tinh bot
TT | Nghigmthte | TSSO6) | 100 miy | (mg/100 mL) (g/1go mﬁ) (g/100 mL)
p |SAOMM 7,308 1,722 70,95 3,86° 22,48
(Poi chung)
2 | SA1mM 7,65 1,62% 87,16 6,11° 29,85°
3 | sA2mM 7,55 1,29¢ 54,10° 5,22 25,59
4 | SA3mM 7,408 1,480 48,65° 4,80 26,36°
V% 3,21 7,77 7,63 13,51 10,32

a, b, ¢: sir khac biét c6 y nghia thong ké ¢ mirc 5% 1ng véi mai cot.

3.2. Anh hwong cia ndng d¢ acid salicylic va nhigt do bao quan dén sy hao hut khoi
lwgng, d§ chac thit, mau sac va thanh phan sinh hoa caa trai xoai Cat Chu

3.2.1. Su hao hut khoi lwong trdi (g)

S liéu théng ké ¢ Bang 7 cho thiy, su hao hut khdi lugng trai qua c4c tudn déu co su
khéc biét ¢ y nghia gitra cac nghiém thirc. O tuan thir nhat, nghiém thiic SA 0 mM + 8 °C cho
két qua thap nhat, sy hao hut khdi lugng chi c6 0,754 g, tiép d6 1a nghiém thirc phun acid
salicylic 1 mM + 8 °C chi mat 0,758 g so véi & nghiém thirc SA 2 mM + 10 °C, su hao hut
khéi lugng 1én dén 3,217 g. Tuong ty & c4c tuan 1, 2, 3, 4 dén tuan thir 5, nghiém thirc SA 1
mM + 8 °C chi mat 3,828 g, thap nhit so vai cac nghiém thirc con lai. Trong thoi gian bao
quan, khdi lwong trai xoai c6 xu huéng giam di. Tuy nhién & nghiém thuc phun acid salicylic
& ndng d6 1 mM két hop bao quan & nhiét do 8 °C, khéi luogng trai giam ¢ muc thip nhat. Két
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qua cua nghién cuu ciing phu hop véi nghién cau caa Ton NG Minh Nguyét va cong su (2009)
vé khéi lugng ty nhién cia rau trai trong qua trinh bao quan giam 1a do bay hoi nudc va tiéu
t6n céac chat hitu co trong khi ho hap. Su giam khéi lugng tu nhién nay khéng thé tranh khoi
trong bat cir diéu kién nao nhung c6 thé giam t6i thiéu khi tao dugc diéu kién bao quan tdi wu.
Khéi lugng tu nhién giam trong bao quan phu thudc nhiéu yéu té: loai va gidng trai, ving khi
hau tréng, phuwong phap va diéu kién bao quan, thoi gian bao quan, thoi han bao quan va mirc
do bi xay xat cua trai [13].

Bdng 7. Anh huong cua nong d6 acid salicylic va nhi¢t do bao quan
dén su hao hut khoi lugng trai xoai Cat Chu

o Su hao hut khéi lugng tréi (g)

STT Nghi¢m thic 1 tuan 2 tuan 3 tuan 4 tuan 5 tuan
1 SA0OmM +8°C 0,754°¢ 1,820° 2,8620¢ 4,533 5,253¢
2 SAlmM+8°C 0,758¢ 1,596° 2,183¢ 2,902¢ 3,828d
3 SA2mM+8°C 1,117 1,869P 2,304¢ 3,622¢€ 4,703
4 SA3mM+8°C 1,349 2,153b 3,262b¢ 3,980¢0¢e 5,062¢
5 SA0OmM +10°C 1,063 1,904 2,857 4,470%d 5,657b¢
6 SA1mM+10°C 1,529° 2,655 3,733 4,986 6,456°
7 SA2mM+10°C 3,2178 4,0792 4,9082 5,876% 7,6008
8 SA3mM+10°C 1,343 2,985 4,924 6,2728 7,8912

cv% 25,409 35,098 18,727 13,343 10,153

a, b, c...: su khac biét cé y nghia thong ké ¢ mirc 5% 1ng véi mai cot.
3.2.2. DJ chdc thit trdi

Bang 8 cho thiy, d6 chic thit trai cua xoai Cat Chu trong qua trinh chin giam di rat rd so
Véi trai con xanh. Cac nghiém thirc déu c6 su khéc biét c6 y nghia thdng ké giira cac tuan bao
quan. Do chic thit trai xoai giam khi bao quan & 2 nhiét do 8 °C va 10 °C, nhung sy khéc biét
khéng qué I6n. Nghiém thicc SA 1 mM két hop bao quan & nhiét d 8 °C cho két qua do chéc
thit trai qua c4c tuan bao quan dat gia tri cao nhat so véi cac nghiém thirc con lai. Pectin chiém
mot phan ba lwogng chat khd cua thanh té bao so cdp ¢ rau trai. Trong qua trinh chin, protopectin
chuyen thanh pectin hoa tan, 1am cho lién két giita cac té bao va giita cac md yéu di va rau trai
bi mém. Khi qué chin, cAc chat pectin bi phan hay dén acid pectin va methanol, 1am cho rau
tréi bi nhiin va cau trdc bi pha hiy. Nhung ddi véi mot sé trai hach ¢ thé thay hién twong
nguoc lai 1a lugng protopectin ting 1én trong qua trinh chin du téng lwong pectin giam, va chi
khi qua chin méi giam di [14].

Bdng 8. Anh huong cia ndng d¢ acid salicylic va nhiét do bao quan dén do chic thit trai (kg/cm2)

xoai Cat Chu
STT Nghiem thicc Do chég thit trai trong? tuan bao quékn lanh + 5 ngag/ & 20°C (kg/i:m'z)
1 tuan 2 tuan 3 tuan 4 tuan 5 tuan
1 SAO0OmM +8°C 0,8222 0,700° 0,593P 0,583 0,511°
2 SA1mM+8°C 0,9082 0,8182 0,777 0,7352 0,6452
3 SA2mM+8°C 0,8402 0,660" 0,682 0,588"¢ 0,555"
4 SA3mM+8°C 0,692° 0,708° 0,672%® 0,557 0,520°
5 SAO0mM + 10°C 0,673° 0,647° 0,608 0,502¢ kxd
6 SA1mM+10°C 0,8332 0,718 0,775% 0,655° kxd
7 SA2mM + 10°C 0,813 0,648 0,698% 0,592 kxd
8 SA3mM +10°C 0,700P 0,628° 0,658 0,512 kxd
cv% 6,509 8,674 12,998 7,428 13,382

a, b, c...: sy khac biér ¢6 y nghia thong ké ¢ mirc 5% g Véi mai cot. kxd: khéng xdc dinh.
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Hinh 2. Hinh thai bén ngoai khi bao quan trai xoai sau 5 tudn

3.2.3. Anh huong cua néng do acid salicylic va nhiét do bao quan dén mau sdc thit trdi xodi
Cat Chu

Chi s6 L* & Bang 9 cho biét su thay d6i do sang cua thit trai trong qua trinh bao quan.
Két qua cho thiy c6 su khac biét co y nghia thong ké vé mau sic thit trai giira cac nghiém thic
trong 5 tuan bao quan & nhiét do lanh. O tuan dau tién, nghiém thic ddi ching + 8 °C cho gia
trj L* dat 83,47, cao nhat so vai cac nghiém thirc con lai. O tuan thir 2, nghiém thiic SA 1 mM
+ 8 °C cho gia tri L* tét nhat so véi cac nghiém thic con lai va dat 82,23. Két qua tai tuan thir
3 cho thdy, nghiém thirc SA 3 mM + 8 °C, SA 2 mM + 8 °C, SA 2 mM + 10 °C cho gié tri do
sang L* tét nhat, lan luot dat gid tri 81,40; 81,11; 80,58; & nghiém thirc SA 3 mM + 10 °C, gia
tri L* thap nhat va chi dat 74,82. Bén tuan thu 4, 2 nghiém thicc SA 2 mM + 8 °C va SA 2 mM
+ 10 °C cho gi4 tri L* 82,79 va 82,54, cao nhét so vgi cac nghiém thic con lai. Tuong ty tai
tuan tha 5, & nghiém thicc SA 3 mM + 10 °C, gié tri d6 sang L* cua cac mau xoai 1a thap nhat
S0 VGi cac nghiém thirc con lai va c6 gia tri 73,31.

Bang 9. Anh hug’yng cua r)éng d6 acid salicylic va nhiét d6 bao quan
dén mau sac thit (L*) trai xoai Cat Chu

STT Nahigm thic Mau sic thit tréi (L*) + 5 ngay ¢ 20 °C
€ ‘ ‘ \ < <
ghie 1 tuan 2 tuan 3 tuan 4 tuan 5 tuan
1 SAOmMM+8°C 83,472 78,03¢ 76,64 80,18 79,572
2 SA1mM+8°C 81,200 82,232 79,412 82,05% 81,702
3 SA2mM+8°C 83,252 81,51 81,112 82,792 78,372
4 SA3mM+8°C 82,892 80,21¢ 81,402 81,76% 80,452
5 SAO0OmM +10°C 74,424 80,65 77,87b¢ 81,245 79,082
6 SA1mM+10°C 82,252 80,55 79,202 79,874 80,462
7 SA2mM+10°C 80,05 81,77 80,582 82,542 73,310
8 SA3mM+10°C 80,400 72,77¢ 74,824 70,92¢ 81,112
cv% 0,86 0,71 1,49 0,86 3,10
a, b, c...: sir kh&c biét c6 y nghia thong ké ¢ mitc 5% uing véi mdi cét.

{ '."

SA 3mM + 8°C

il | “
{

SA 2mM +10°C  SA 3mM + 10°C

Ddi chimg + 8°C SA ImM + 8°C

g |

+ 1

SA 2mM + 8°C

Dbi chimg + 10°C SA 1mM + 10°C

Hinh 3. Hinh thai bén ngoai khi bao quan trai xoai 5 tuan sau khi chin
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Két qua trén ciing phu hop véi nghién ctiu cua Quach Pinh va cong su (2008), vé cac
chit mau thay ddi ré nhit trong qué trinh chin. Thong thuong chlorophyl dan dan giam di,
trong khi caroten tir tir ting 1én dé tro thanh chat mau chinh cia trai chin [13]. Piéu nay ciing
giup tang do sang cua trai.

3.2.4. Anh huong cia nong do acid salicylic va nhiét @6 bao qudn dén ham lwong Vitamin C
trong trai xoai Cat Chu

Két qua nghién ciru & Bang 10 cho thdy ham luong vitamin C ¢d xu huéng giam qua cac
tuan, dac biét 1a giam di rat nhiéu so voi ham lugng ban dau. O tuan tha nhat, ham luong
vitamin C khdng c6 su khac biét co y nghia qua thong ké gitra cac nghiém thuc; cac tuan con
lai déu c6 sy khéc biét co y nghia qua thong ké. Khi bao quan xoai Cat Chu ¢ nghiém thiac SA
1 mM + 10 °C dn tuan thir 2, ham lwong vitamin C cao nhat so véi cac nghiém thic con lai
va dat 81,08 mg/100mL. Bén tuan thu 3, & nghiém thicc SA 3 mM + 8 °C, ham luong vitamin
C cao nhit va dat 63,78 mg/100mL. Tai tuan tht 4, ham luong vitamin C dat cao nhat 59,54
mg/100mL & nghiém thizc SA 1 mM + 8 °C. O tuan cudi cing, ham lwong vitamin C dat cao
nhat & nghiém thic SA 1 mM + 8 °C va dat 53,27 mg/100mL. Két qua trén ciing phu hop véi
nghién ctru cta Ton Nt Minh Nguyét va cong su (2009), trong qua trinh chin va bao quan trai
cdy, ham lugng vitamin c¢6 khuynh hudng giam lam giam gia tri dinh dudng cua trai [14].
Vitamin C 1a mot chét rat nhay cam, dé bi oxy héa va chuyén thanh dang dehydroascorbic dé
bi phan hury duéi tac dung caa nhiét 6 cao, 4m thap, khi c6 mit cua oxy hay cac ion kim loai
nang nhu Cu?*, Ag* va Fe®*, dic biét 1a trong moi trudng kiém.

Bdng 10. Anh huéng cua ndng dé acid salicylic va nhiét do bao quan dén ham lugng Vitamin C
(mg/100g thit trai) cua xoai Cét Chu

Vitamin C (mg/100g) thit trai cua xoai Cat Chu trong thoi gian bao
STT Nghiém thirc quan lanh + 5 ngay ¢ 20 °C

1 tuan 2 tuan 3 tuan 4 tuan 5 tuan
1 |SAOmM+8°C 56,762 45,95% 47,30% 43,10% 36,72
2 |SA1lmM+8°C 61,492 64,19 61,78% 59,542 53,272
3 |SA2mM+8°C 55,412 69,59% 39,86¢ 35,96¢ 31,43°
4 | SA3mM+8°C 56,082 64,86 63,782 54,89 41,81°
5 [SAOmM+10°C 54,052 37,16° 37,16¢ 35,28¢ kxd
6 [SAlmM+10°C 51,352 81,082 52,03 46,48 kxd
7 |SA2mM+10°C 50,682 54,05 56,083 46,55 kxd
8 [SA3mM+10°C 50,00? 75,00% 58,10% 49,78%¢ kxd

cv% 14,66 13,32 10,77 13,15 16,62

a, b, c...: sir kh&c biér ¢6 ¥ nghia thong ké ¢ mirc 5% wng véi mai cot. kxd: khong xdc dinh.

3.2.5. Ham lwong diong tong sé xoai Cat Chu

Bang 11 cho théy, ham lugng duong téng s6 ¢6 xu hudng tang dan khi tréi chin so véi
ham lugng duong tong sé ¢ trai con séng. O tuan thir 3, ham luong duong téng khong co su
khac biét c6 y nghia thong ké giira cac nghiém thuec. O céc tuan con lai, gia tri nay déu co su
khéc biét c6 y nghia théng ké. Sau 5 tuan bao quan lanh + 5 ngdy bao quan & nhiét do
20 °C,nham luong duong tong s6 ciia nghiém thirc SA 1 mM + 8 °C cao hon so v6i c4c nghiém
thirc con lai va dat 14,22 g/100mL. Két qua nay ciing pht hop véi nghién ciru cua Ton Nix
Minh Nguyét va cong su (2009), sau 7 ngay bao quan xoai, ham luong tinh bt giam 180 lan,
ham luong dudng ting gip doi trong khi ham luong acid giam hon 8 1an; néu xét ti s giita
duong va acid thi taing hon 17 1an, do d6 xoai chin ngot hon xoai xanh rat nhiéu lan. Trong sb
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cac loai duong thi duong saccharose s€ tang nhanh, duong khu nhu glucose va fructose cling
tang nhung tang khong nhiéu [13].

Bang 11. Anh huéng ciia nong d acid salicylic va nhiét do bao quan
dén ham luwong dudng tong so (g/100 mL) xoai Cat Chu

STT Nghiém thic Duc‘ynq téng sb (g/lOQmL) trong 5 tu:?ln bao quan Iar‘1h +5ngay o 29 °C

1 tuan 2 tuan 3 tuan 4 tuan 5 tuan

1 SA0OmM +8°C 10,4082bc 12,69°¢ 12,548 13,178 13,03°

2 SA1mM+8°C 10,98¢be 14,278bc 12,792 13,872 14,228

3 SA2mM+8°C 11,67% 13,68 12,682 14,652 13,93%

4 SA3mM+8°C 12,032 13,03°¢ 11,932 12,692 13,77%
5 SA0OmM+10°C 9,54°¢ 15,518 11,992 12,532 kxd
6 SA1mM+10°C 10,428b¢ 14,972 13,432 13,87 kxd
7 SA2mM +10°C 10,000¢ 13,34%¢ 11,532 9,83P kxd
8 SA3mM+10°C 11,692 15,772 12,732 12,692 kxd
cv% 8,87 6,21 11,33 10,66 8,18

a, b, c...: si khac biér ¢6 y nghia thong ké ¢ miic 5% ing véi méi cét. kxd: khong xdc dinh.

3.2.6. Mirc dé tén thuwong lanh xoai Cat Chu

Khi tién hanh theo ddi tir tudn 1 dén tuan thir 5, cac triéu ching ton thuong lanh bat dau
xay ra khi bao quan cic mau dbi chimg va SA 3 mM dén tuén thir 4: vo trai bit dau xuit hién
nam den, mau sic trai khi chin bién d6i khong binh thudng, thit trai bén trong sim mau, bi
chay nudc, mui vi trai chin binh thudng. Mirc d6 ton thuong lanh dugc déanh gia theo thang
diém tir 0 dén 4. Nguyén nhan Chinh giy tén thuong lanh 12 do mang té bao bj ton thuong, bat
dau mot loat cac phan tng thur cip, bao gdm san sinh ethylene, tang hd hép, can thiép vao qua
trinh san Xudt nang luong, hoa nau do enzyme, tich tu cac hop chat doc hai va thay ddi cau
tric té bao [15]. Két qua ciing cho thdy khi bao quan dén tuan thir 5, viéc phun nong do SA 1 mM
két hop bao quan & 8 °C va 10 °C da gidp tranh ton thuong lanh & xoai Cat Chu, mirc d6 ton
thuong lanh chi & muc 0.

HSA0mM +80C SA 0 mM + 100C SA1mM +80C SA1mM + 100C
ESA2mM +80C HSA2mM+100C ®SA3mM +80C HSA 3 mM + 100C

Murc do téq thuong lanh
(theo diém tir 0-4)

| 11

Tuén 1 Tuén 2 Tuén 3 Tuén 4 Tuén 5

Hinh 4. An}l huong cua nong d6 acid salicylic va nhi¢t d¢ bao quan
dén murc do ton thuong lanh xoai Cat Chu (diém)
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4. KET LUAN

Xir Iy phun acid salicylic & ndng d6 1 mM ¢ 3 thoi diém 40, 55 va 70 ngay sau khi dau tréi

gilp dat dugc khdi luong tréi, chidu dai trai, chu vi tréi, ham luong vitamin C, ham lugng duong
va ham lugng tinh bét cao nhat; vé va thit trdi c6 mau sang, vo trai c6 mau xanh dep hon.

Xir ly két hop phun acid salicylic & nong d6 1 mM va bao quan trai o nhiét do 8 °C da

lam giam sy hao hut khi lwong tréi xuéng mic thap nhét, thoi gian ton trir ¢6 the kéo dai dén
5 tuan + 5 ngay ma van duy tri do chéc cua trai, tong chat ran hoa tan, ham luong vitamin C,
ham lugng duong tong s, Mau sic cua vo va thit trai, ting kha néng chiu lanh so véi nghiém
thirc ddi chirng, nghiém thuc phun salicylic & nong d6 2 mM va 3 mM.

Loi cam on: Nhom nghién ctru xin chan thanh cam on Trudng Pai hoc Mo Thanh phd Ho6
Chi Minh va Vién Cay An Qua Mién Nam da tai trg toan bd kinh phi cho nghién ctru nay.
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ABSTRACT

STUDY ON THE EFFECTIVENESS OF PRE-HAVEST ACID SALICYLIC
SPRAYING ON THE RESISTANCE TO COLD INJURY OF CAT CHU
MANGO (Mangifera indica L.) DURING STORAGE

Bui Thi My Hong!*, Nguyen Thanh Tung?, Nguyen Hoang Minh?,
Pham Hieu Kien!, Lam Cao Ngan Vy*
'Ho Chi Minh City Open University
2Southern Horticultural Research Institute
“Email: hong.btm@ou.edu.vn

The study was conducted to evaluate the quality changes of Cat Chu mango under
conditions of acid salicylic spraying combined with storage temperatures that cause cold
injury. The research findings indicate that the optimal post-harvest preservation approach for
Cat Chu mangoes involved harvesting them at 90 days of age, with a pre-harvest treatment of
acid salicylic at a concentration of 1 mM, followed by storage at low temperatures (around
8 °C). Employing this method led to significantly reduced fruit weight loss, extending the
storage time to approximately 5 weeks + 5 days while retaining the firmness of the fruit, as
well as the levels of total soluble solids, vitamin C content, and total sugar content.
Additionally, the mangoes exhibited a high value of lightness on both the skin and flesh. These
results provide a valuable foundation for further research on preservation methods and serve
as a reference guide for gardeners and food processing enterprises seeking to preserve mangoes
after harvest.

Keywords: Mango, acid salicylic, chilling tolerance, storage, value-added.
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