KHOA HOC CONG NGHE

NGHIEN CUU XAC BINH HOP CHAT XU LY SAU

THU HOACH NHAM GIAM Ti LE THOI HONG QUA XDAI

YEN CHAU TRONG QUA TRINH BAO QUAN

Nguyén Van Diing', Hoang Thj L& Hing!, Nguyén Thi Thu Hudng', Nguyén Dic Hanh!

TOM TAT

Nghién cttu xac dinh hop chat xt ly loai bd vi sinh vat gay hu hong trén bé mat qua xoai Yén Chau nham
giam ti 1& qua théi héng trong qua trinh bdo quan, gop phan nang cao hiéu qua kinh té cho san xuat. Thi
nghiém khao sat kha niang han ché thai hdng qua xoai trong qua trinh bao quan duoc tién hanh trén 4 chat
diet ndm (Thiabendazole, imazalin, NaHSO, va nano bac - day 1a cac hop chat duoc phép sit dung trong xir
1y sau thu hoach rau qua tuoi), & mot s6 nong do khac nhau véi thoi gian nhing qua trong dung dich xit ly
1a 3 phut trude khi bdo quan. Sau xtt Iy, qua xoai duge déng goi va dua vao bao quan & nhiét do 12 + 1°C. Két
qué danh gia cac chi tiéu hoa Iy qua va vi sinh gay hai trén v qua trong qua trinh bao quan cho thay, xit ly
chat khang khu4n nano bac & nong do 0,05% trong thoi gian 3 phut cho hiéu qua tét nhat. Sau 30 ngay bao
quan ty lé thoi hong ctia qua xoai Yén Chau gidm xuéng con 10,27% so voi doi ching 1a 36,12%; mat do vi
sinh vat hiéu khi téng s6 trén vo qua < 1,20.10% cfu/g (thdp hon rat nhiéu so véi déi ching 3,60.10" cfu/g),
ngoai ra ham luong chat kho hoa tan téng s6 va chat luong cam quan cia qua duoc danh gia cao, c6 kha

nang luu thong trén thi truong.

Tt khoa: Xoai Yén Chau, bdo quan, thoi hong, nano bac.

1. BAT VAN BE

Xoai tron Yén Chau 1 loai qua nhieét déi ndi
tiéng véi huwong vi thom ngon dac trung gép phan tao
thuong hiéu cho ving dat Yén Chau. Nam 2012, xoai
Yén Chau da duoc Cuc Sé hitu tri tué cap Gidy chimg
nhan ding ky chi dan dia ly va day ciing 1a giong xoai
ban dia duy nhat ctia mién Béac Viét Nam da duoc
dua vao trong danh muc ctia FAO can duoc gin giit
va phat trién. Do vay xo0ai Yén Chau ngay cang duoc
chu trong phat trién dé tré thanh dic san ving mién
va 1a hang héa c6 tiém nang 16n mang lai gié tri thu
nhap cao cho ngudi san xuat.

Dé nang cao gia tri qua xoai Yén Chau, ngoai
khau phuc trang giong; ap dung khoa hoc ky thuat
vao viéc cham bon, xit ly trudc thu hoach thi mot
trong cac khau quan trong la thu hoach, xtr li sau thu
hoach va bdo quan qua. Tai Viet Nam va thé gioi da
c6 mot s6 cong trinh nghién ciru vé xit ly xo0ai sau
thu hoach nhu c6 thé xit Iy bang nuéc néng 52 - 55°C
trong vong 5 phut (co thé két hop voi Benomyl nong
do 1 g/lit nuéc) dé phong bénh trén bé mit qua
(Mahendra va Tridjaja, 2000) hoac dung cac chat hoa
hoc duoc phép stt dung dé tieu diét, tc ché cac vi
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sinh vat, con triing gay hu hong, tc ché cac qua trinh
sinh Iy bat loi va ngdn can qua trinh oxy hoa, han ché
ho hap va kéo dai thoi gian bdo quan nhu nhing xoai
bang dung dich CaCl, & néng do 2-8%; xit Iy SO, 0,5%
trong 20 phut dé diét ndm DBotrytis, Aspergillus,
Rhizopus; st dung hoa chat Benomyl, Thiabendazon,
Benlate nong do 500 ppm - 1.000 ppm (Sams va
Conway, 1984). Tuy nhién, hién nay van chua c6
nghién cttu nao vé cong tac sau thu hoach d6i voi
qua xoai tron Yén Chau. Trong khi d6, véi gia tri
dinh duong cao, vo0 mong va duoc thu hoach trong
diéu kién thoi tiét nong 4m nén ty 1é tdn that sau thu
hoach d6i voi giong xoai nay rat cao (khoang 25 -
30%) chi sau thu hoach ngan 2 - 3 ngay. Nguyén nhan
chinh gay thoi qua trong qua trinh bao quan qua xoai
Yén Chau la do hé vi sinh vat ki sinh trén v6 qua giai
doan can thu hoach.

Vi vay, viéc nghién cttu xac dinh bién phap han
ché théi héng sau thu hoach bing cach loai bd vi
sinh vat trén qua xoai tron Yén Chau, tt d6 goép
phan kéo dai thoi gian bao quan, ting kha ning luu
thong phan phoéi trén thi truong, nang cao gia tri
thuong mai va gi4 tri kinh té cho nguoi dan tai viing
san xuat xoai Yén Chau la vdn dé mang tinh thuc
tién cao.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu nghién ctu

Qua xoai tron duoc trong tai huyén Yén Chau,
tinh Son La; qua duoc thu hoach tai thoi diém chin
ky thuét, 105 - 110 ngay tinh tir khi dau qua.

Cac hop chat diet ndm: Thiabendazole, imazalin,
NaHSO; va nano bac duoc san xuat tai Viet Nam

(thuéoc danh muc B¢ NN&PTNT céng nhan cho
phép st dung).

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap bo' trf thi nghiém

Qua xoai Yén Chau lam thi nghiém da duwoc loai
bé nhitng qua khong dat yéu cau (hu héng, ton
thuong co hoc), rira sach réi tién hanh xt ly (bing
cach nhing) trong cac hop chat khao sat & cac nong
do khac nhau. Bao gom:

+ Dung dich Thiabendazole v6i cic noéng do
0,03; 0,04 va 0,05%.

+ Dung dich Imazalil véi cac nong do 0,01; 0,02
va 0,03%.

+ Dung dich NaHSO, véi cac néng do 1,5; 2,0 va
2,5%.

+ Dung dich nano bac véi cac néong do 0,04; 0,05
va 0,06%.

+ Déi ching: khong xtt ly.

Thi nghiém duogc bo tri voi khéi lwong mau: 5
kg/cong thitc, 3 1an nhéc lai. Cac mau déu duoc xtt ly
trong thoi gian 3 phuat.

Téng s6 mau: 5 kg/cong thirc*13 cong thic*3
lan lap = 195 kg.

Thoi diém lay mau: tir 10 ngay dén 30 ngay sau
bdo quan, tin suat 5 ngay/lan. Danh gia 5 qua/lan.

Qua xoai sau khi xt¢r Iy duoc dong trong bao bi
tai LDPE duc 16 2% voi khéi luong 1 kg/tdi va dua
vao bao quan & diéu kién nhiét do 12 + 1°C. Trong
qua trinh bao quan, ti€én hanh danh gia cac chi tiéu
héa ly va chat luong qua xoai voi tan suat 5 ngay/lan.
Trén co s& do6 xac dinh duoc loai hop chat phu hop.

- Chi tiéu theo doi: Danh gia cAm quan, ty 1é thoi
hong, chi tiéu vi sinh vat, ham luong chat kho hoa
tan tong s6 clia qua xo0ai trong qua trinh bao quan.

2.2.2. Phuong phap phan tich va xi Iy 6 liéu

+ Phuong phap 14y mau qua: Theo TCVN 9017-
2011.

+ Chat kho hoa tan téng s6: Theo TCVN
9993:2013 (ISO 2172: 1983).

+ Ti 1é qua hu héng: 1a khéi luong qua bi hu
héng (théi, moc...) trén téng khéi luong qua ctia mau
%).

+ Vi sinh vat hiéu khi téng s6: Xac dinh theo
TCVN 4884:2005 (ISO 4833: 2003).

+ Danh gia cdm quan: Chat luong san phim
duoc danh gia bang phép thir cho diém thi hiéu theo
thang diém Hedonic (1 - 9).

+ S6 liéu duoc xit Iy bang phan mém Microsoft
Excel va phan mém SAS 9.0.

2.3. Thoi gian va dia diém nghién ctru

- Thoi gian thuc hién: Tur thang 5 dén thang 7
nam 2020.

- Pia diém: B6 mon Sinh ly, Sinh hoa va Cong
nghé sau thu hoach - Vién Nghién ctru Rau qua.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia chit khang khuén dén ty lé
théi héng qua xoai trong qua trinh bao quan

Béng 1. Anh hudng ctia chit khang khusn dén ty lé théi héng ciia qui xoai Yén Chau
trong qud trinh bao quan

Chatkhang | Néng do Ti 1é qua thoi hong (%) sau bdo quan
khuan xely %) | Ongay | 10ngay | 15ngay | 20ngay | 25ngay | 30 ngay
0,03 0,00 0,00 2,42¢ 7,28¢ 11,12¢ 12,22¢
Thiabendazole 0,04 0,00 0,00 0,27¢ 5,56 8,35¢ 10,29
0,05 0,00 0,00 0,25¢ 5,53 8,302 10,13"
Imazalil 0,01 0,00 0,00 2,6° 8,03¢ 12,36¢ 15,03¢
0,02 0,00 0,00 1,294 6,18¢ 9,52t 13,53!
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0,03 0,00 0,00 1,204 5,96' 10,04 12,67¢

1,5 0,00 0,00 4,35 10,46" 15,34° 18,04°

NaHSO; 2,0 0,00 0,00 3,56° 8,37¢ 13,77¢ 16,52¢
2,5 0,00 0,00 2,71¢ 7,334 11,27¢ 14,45

0,04 0,00 0,00 2,40¢ 7,261 11,08¢ 12,20%

Nano bac 0,05 0,00 0,00 0,25¢ 5,55! 8,33¢ 10,27
0,06 0,00 0,00 0,23¢ 5,511 8,28¢ 10,110

bC 0 0,00 5,29 10,14* 15,422 23,96 36,122

Ghi chu: Trong cung mot cot, cdc so co chir cdi khac nhau thi khic nhau é mutc ¥ nghia o, <0,05.

Ty lé thoi hong 1a mot trong céac chi tiéu quan
trong danh gia hiéu qua ctia viéc bao quan. Déi voi
qua xo0ai Yén Chau, su phat trién cta cac loai vi sinh
vat c6 trén bé mat qua trong thoi gian bao quan la
mot trong cac nguyén nhan chinh gay nén su théi
hong cho qua xoai. Két qua theo doi chi tiéu ty le
thoi hong clia qua xoai Yén Chau sau thoi gian bao
quan 30 ngay & nhiet do 12 + 1°C & cac mau duoc XU
1y bing cac hop chat khang khudn khac nhau duogc
thé hién & bang 1.

Két qua trong bang 1 cho thay, cong thirc xit ly
voi thiabendazole va nano bac cé ty 1é théi hong 1a
thap nhat & tat ca cac thoi diém 14y mau va sau 30
ngdy bio quan, ti€p dén la cong thuc xit ly voi
imazalil va NaHSO,. Trong khi do, cong thic déi
ching DC c6 ty 1é théi hong 1a cao nhat.

Két qua ciing thay, trong cting mot loai hop chat
stt dung thi ty lé théi hong ty lé nghich véi nong do
stt dung nghia la nong do st dung cang cao thi ty lé
thdi hong cang thap. Diéu nay duoc giai thich 1a do
ty 1é hop chat khang khuin cang cao thi kha ning

loai b6 hodc dinh chi hoat dong cta vi sinh vat gay
hu héng trén bé mat vé qua cang t6t nén dan téi han
ché duoc ty 1& théi hong qua sau thu hoach. Tuy
nhién, ciing theo s liéu thu duoc cho thdy, hiéu qua
nay dat cao nhat & mot nguong gia tri nhat dinh, doi
voi cong thic st dung thiabendazole & nong do
0,04%; 0,05% va nano bac 0,05%; 0,06% déu c6 gia tri ty
lé théi hong la tuong duong nhau. Sau 30 ngay bao
quan ty lé théi hong & cac cong thic duoc xtt ly voi
hai hop chat nay duwoc gidm di rat nhiéu con khoang
10%, trong khi d6 cong thic DC ty le thoi hong rat
cao la 36,12%.

3.2. Anh huéng ciia loai hop chét khang khusn
dén luong vi sinh vat trén bé mit qua xoai trong qua
trinh bao quan

Mat do vi sinh vat hiéu khi téng s6 1la moét chi
tiéu quan trong, phan anh ro hiéu qua loai bo vi sinh
vat gay bénh trén bé mat vo qua xodi. Két qua theo
doi su thay ddi ctia chi tiéu nay trong qua trinh bao
quan, két qua thu duogc thé hién trong bang 2.

Béng 2. Anh hudng ctia chit khang khuin dén liong vi sinh vat téng s8 trén bé miit qua xoai Yen Chau trong

qua trinh bao quan
Chatkhang | Noéng do Luong vi sinh vat téng s6 trén bé mat qua (cfu/g) sau bdo quan

khuén xtly (%) 0 ngay 10 ngay 15 ngay 20 ngay 25 ngay 30 ngay

0,03 3410 | 4910 | 7,110 | 2210* | 6,7.10¢ 2,4.10%

Thiabendazole [, o) 3210% | 4810 | 67104 | 19104 | 6210% | 2,0.10%
0,05 3,1.10° | 4,710 | 68109 | 18109 | 6,1.10* 1,9.10%

0,01 3510 | 4910 | 7,110 | 2310% | 69.10¢ 2,6.10%

Imazalil 0,02 34100 | 4910 | 68.10! 2,1.10% | 6,5.10® 2,3.10%
0,03 34100 | 4,710 | 6910 | 2010* | 64.10* 2,2.10%
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1,5 3,7.10™ 7,4.10" 1,5.10® 6,7.10%® 8,8.10% 4,6.10%"

NaHSO; 2,0 3,5.10" 7,2.10" 1,4.10® 6,3.10%® 8,5.10% 4,3.10%"
2,5 3,3.10" 7,0.10™ 1,2.10® 6,0.10% 8,4.10% 4,1.10"

0,04 3,1.10" 4,3.10% 6,5.10' 1,6.10% 6,1.10% 1,8.10%

Nano bac 0,05 3,1.10" 4,3.10% 6,2.101 1,3.10% 5,7.10% 1,2.10%
0,06 3,0.10" 4,2.10% 6,3.101 1,3.10% 5,6.10% 1,2.10%

bC 0 1,5.10% 2,7.10% 5,8.10% 4,6.10™ 1,5.10% 3,6.10"

Ghi chi: Trong cung mot cot, cdc so co chir cdi khic nhau thi khic nhau ¢ mutc y nghia o. <0,05.

Két qua tir bang 2 cho thdy, & ngay thoi diém sau
xtt Iy cac cong thic thi nghiém chat khang khuin
déu c6 ham luong vi sinh vat rat thap so véi mau doi
chung voi mat do dao dong tw 3,0 - 3,7.10' cfu/g
(trong khi gia tri nay & cong thiec DC la 1,5.10%).
biéu d6 cho thay, viéc xir Iy qua xoai bang cac hop
chat khang khuan da co tac dung dang ké trong viéc
loai bo luong vi sinh vat nhiém tap trén bé mat qua
X0ai.

Ciing theo két qua thu duoc cho thay, luong vi
sinh vat trén bé mat qua ting dan ty 1é thuan véi thoi
gian bao quan. Sau 30 ngay bao quan, mat do vi sinh
vat téng s6 & mau co xtt Iy voi nano bac noéng 0,05%
va 0,06% duoc ghi nhan 1a thap nhat véi 1,2.10° cfu/g
<10* cfu/g (mtc giéi han t6i da cho phép theo QCVN
8-3: 2012/BYT), tiép d6 1a cong thic xit ly voi

Thiabendazole, Imazalil va NaHSO,, cong thic DC
c6 mat do vi sinh vat téng s6 rat cao lén t6i 3,6.10%°
cfu/g. Piéu nay cho thdy, sau khi xt Iy cac hop chat
duoc st dung da co tic dung tieu diét mot phan
luong vi sinh vat, dong thoi luong hop chat con bam
lai trén bé mit vo qua xoai tiép tuc tc ché su phat
trién cta chiing trong thoi gian bao quan.

3.3. Anh huéng ctia chdt khang khudn dén sy
bién ddi chat lugng ctia qué xoai trong qua trinh bao
quan

Chi tiéu chinh phéan 4anh chat lwong ctia qua xoai
1a ham lwong chat kho hoa tan tdng so va chat luong
cam quan danh gia vé trang thai, hwong vi cia qua
xoai. Két qua theo doi cac chi tiéu nay trong qua
trinh bao quan duoc trinh bay & bang 3.

Bang 3. Anh huéng ctia chit khang khudn dén ham lugng chét kho hoa tan t8ng s6 ciia qua xoai Yén Chau

trong qua trinh bao quan
L Nong do Ham luong chat kho hoa tan téng s6 (“Bx) sau bdo quan
Chat xtt ly Y o
xaly () 0 ngay 10 ngay 15 ngay 20 ngay 25 ngay 30 ngay
0,03 15,35 16,652 18,76* 20,53* 21,66* 21,522
Thiabendazole 0,04 15,35 16,63* 18,74* 20,51° 21,89° 21,612
0,05 15,35 16,55 18,69 20,467 21,822 21,582
0,01 15,35 16,75 18,89° 20,622 21,49° 21,092
Imazalil 0,02 15,35 16,722 18,85 20,607 21,56% 21,362
0,03 15,35 16,672 18,79 20,567 21,642 21,512
1,5 15,35 16,732 18,88* 20,61% 21,48 21,08
NaHSO, 2,0 15,35 16,712 18,842 20,59° 21,55% 21,352
2,5 15,35 16,66* 18,78 20,55% 21,63 21,502
0,04 15,35 16,642 18,752 20,522 21,68 21,512
Nano bac 0,05 15,35 16,62° 18,732 20,507 21,882 21,59
0,06 15,35 16,542 18,682 20,45* 21,812 21,57*
bC 0 15,35 16,762 18,902 20,64* 21,45% 20,41°

Ghi chu: Trong cung mot cot, cdc s6 co chir cdi khic nhau thi khic nhau ¢ mutc y nghia o. <0,05.
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Két qua trong bang 3 cho thay, su bién ddi ham
luong chat kho hoa tan & tit ca cong thiec thi nghiém
va cong thirc d6i chimg twong duong nhau, khong c6
st khac biét c6 nghia. Diéu nay cho thdy, trong ciing

mot diéu kien moi truong bao quan, viéc xit Iy chong
thoi hong khong anh hudng dang ké téi su bién déi
chat lwong bén trong qua xoai.

Bang 4. Anh huéng ciia chit khang khudn dén chét lvong cAm quan ciia qua xoai Yén Chau trong qué trinh

bio quin
Chatxirly Noén,g do Diém danh gia cAm quan sau bao quan
xly () | Ongay | 10ngay | 15ngay | 20ngay | 25ngay | 30 ngay
0,03 6,0 6,6 7,6 8,3 8,1 7,6
Thiabendazole 0,04 6,0 6,6 7,8 84 8,2 7.8
0,05 6,0 6,7 7,7 84 8,2 7,9
0,01 6,0 6,5 7,2 7,8 7,0 6,5
Imazalil 0,02 6,0 6,7 7,3 8,1 7,2 6,9
0,03 6,0 6,6 74 8,1 74 7,0
1,5 6,0 6,7 7,1 7,6 6,6 6,2
NaHSO; 2,0 6,0 6,7 7,3 8,0 6,8 6,5
2,5 6,0 6,6 74 8,0 6,8 6,6
0,04 6,0 6,7 7,5 8,2 8,1 7,6
Nano bac 0,05 6,0 6,6 7,8 84 8,2 7,8
0,06 6,0 6,7 7,6 8,3 8,2 7,8
bC 0 6,0 6,5 6,9 74 6,3 5,9

Ghi chii: thang diém t6i dala 9.

Trong bang 4, két qua cho thdy cong thic st
dung thiabendazole 0,04% va nano bac 0,05% duoc
danh gid c6 chat luong cdm quan cao nhat sau 30
ngay bao quan. Quan sat thuc té voi cac mau xoai &
hai cong thitc nay vo qua c6 mau sic dep, trang thai
kha cing chic, thit qua huong vi thom ngon. Trong
khi d6 & cac cong thiic con lai, dic biét 1a cong thirc
DC v6 qua xuat hien dom den, c6 hién tuong théi
cudng, qua bat dau mém hon.

Nhu vay, qua cac két qua trén cho thdy, viec st
dung thiabendazole 0,04% va nano bac 0,05% vira
dam bao hiéu qua kinh té voi ndong do phu hop, vira
duoc danh gia mang lai hiéu qua cao trong viéc loai
trir vi sinh vat, ndm bénh, han ché théi hong, dong
thoi do nano bac cé tinh an toan voéi stc khoe cao
hon so vé6i thiabendazole (Kumar & Miinstedt,
2005). Vi vay, da lwa chon hop chat stt dung thich
hop nhat dé xtt Iy chong théi héng qua xoai Yén
Chau trudc khi bao quan la nano bac 0,05%. Véi
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cach nay cé thé bao quan duoc qua xoai Yén Chau
trong thoi gian 30 ngay ma van dam bao gia tri
thuong phdm. Két qua tuong dong voi nghién ctu
cua Nilton Tadeu Vilela Junqueira va cong tac vién
(2004) khi xtt Iy qua trong nudc néong 55°C chia
chat diet nAim TBZ (thiabendazole) c6 thé bao quan
duoc 15 ngay & nhiét do thuong (27 + 1°C), do 4m
RH = 72 - 85% va 30 ngay & nhiét do mat 17°C, RH =
85 - 100%.

4. KET LUAN

Dung dich nano bac néng do 0,05% xit li sau thu
hoach trong thoi gian 3 phut cho xoai tron Yén Chau
1a thich hop nhat. Sau 30 ngay tén tr, ti 1é qua théi
hong chi 10,27% (doi chimg 1a 36,12%); mat do vi sinh
vat hiéu khi téng s6 trén vo qua <1,20.10° cfu/g (thap
hon rat nhiéu so véi doi ching 3,60.10%° cfu/g); chat
luong cam quan va thanh phan dinh duong ctia qua
cao hon cac mau con lai.
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IDENTIFICATION OF POST-HARVEST TREATMENT COMPOUND TO REDUCE THE RATE OF FRUIT
ROT OF YEN CHAU MANGO DURING STORAGE

Nguyen Van Dung’, Hoang Thi Le Hang’,
Nguyen Thi Thu Huong?!, Nguyen Duc Hanh!

! Fruit and Vegetable Research Institute

Summary

Identification of post-harvest treatment compound aims to remove spoilage microorganisms on the surface
of Yen Chau mango for reducing the rate of spoiled fruit during storage, contributing to improving
economic efficiency of mango production. The experiments for examining the ability to limit mango fruit
rot during storage was conducted on 4 fungicides (Thiabendazol, imazalin, NaHSO, and nano silver - these
are compounds allowed to be used in the post harvest treatment for fresh fruits and vegetables) at different
concentrations and the time of dipping the fruit in the treatment solution was 3 minutes before storage.
After treatment, mangoes were packed and stored at 12 + 1°C. The evaluation result of physicochemical
criteria and harmful microorganisms on the fruit peel during storage showed that silver nano antibacterial
treatment at a concentration of 0.05% for 3 minutes was the most effective. After 30 days of storage, the rot
rate of Yen Chau mango reduced to 10.27% compared to the control of 36.12%; the density of total aerobic
microorganisms on fruit peel was < 1.2.103 CFU/g (much lower than the control at 3.6.10" CFU/g), while
total soluble solids content and sensory quality of mango were highly appreciated and marketable.

Keywords: Yen Chau mango, storage, decay, nano silver.
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