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Nghién ctru bao quan qua thanh long ruot do
bang mang bao goi khang khuan chira Polyguanidine

Ping Thao Yén Linh", Twong Thi Nguyét Anh, Chu Xuin Quang, Tran Hung Thuin
Trung tam Cong nghé Vit liéu, Vién Ung dung Cong nghé
Ngay nhan bai 1/7/2022; ngay chuyén phén bi¢n 5/7/2022; ngay nhén phan bién 25/7/2022; ngay chép nhan dang 29/7/2022

Tém tit:

Phwong phap bao quin qué thanh long bing cac loai mang bao géi théng minh (da dworc cai thién vé kha ning thim
nwéc, thim khi) dé cai tao moi trwdng vi khi hiu trong bao géi dwoe danh gia 1a phwong phap phi hop véi diéu
Kién co s& vét chit tai Viét Nam va cho hiéu qua tét nhat. Trong nghién ciru nay, qua thanh long rudt dé dwoc bio
quan bing mang bao géi khang khuin (LLDPE-G) ché tao trén co sé nhua polyethylene mach thing ty trong thip
(LLDPE) két hop chit khang khuén 13 polyme géc guanidine (polyhexamethylen guanidine - PHMG). Muc tiéu ciia
nghién ciru 1a xdc dinh dwgc dnh hwéng cia ty 1€ dién tich mang bao géi LLDPE- G/khdi lwrgng néng san (cm?/g);
nhiét d§ bao quan (°C) dén diéu kién can bang khi O,, CO, trong bao goi va chét lwgng dinh dudng, cdAm quan cia
qua thanh long ruét dé trong qua trinh ton trir. Két qua thuc nghiém da xac dinh dugec ty 1€ dién tich mang bao goi/
Kkhdi lwgng qua 1a 2,00 cm?/g va nhiét do bao quan thich hop la 6°C, twong @ng vdi trang thai cin bang moi truo’ng vi
khi hju ¢ nong do khi O, khoang 3,77% va CO, l1a 5,84%. Chit lwgng qua thanh long ruft dé bao quan & diéu kién
nay dwgc danh gia sau 20 ngay ton trir, hao hut khm luwgng tu nhién dat 7,86%, qua van giir dwg'c mau dé dic trung
(chl s6 a 50,55), chit kh hoa tan tong s6 (TSS) dat 14,56°Brix, ham lwgng vitamin C dat 9,72 mg/100 g va dat tiéu

chuin vé sinh an toan thuc pham vé vi sinh theo quy dinh thwc hanh san xuit nong nghiép tot (GAP).

Tir khéa: bao quan, mang khang Khuén, polyme goc guanidine, thanh long rudt dé.

Chi s6 phén loai: 4.1

Pat van de

Viét Nam la nude co6 dién tich va san lugng thanh long 16n nhat
chau A va ciing 1a nuéc xuat khau thanh long hang dau thé gii.
San lugng thanh long ¢ Viét Nam dat khoang 1,2 tri¢u tAn vao ndm
2019 va dy kién s& dat 1,7 triéu tAn vao nam 2025. Naéng suat trung
binh hang ndm khodng 22,7 tin/ha. Hién nay, lugng thanh long
Viét Nam xuat khau 16n hon rat nhiéu so véi tiéu thu trong nudc.
Thanh long dugc xuat khau sang khoang 40 quoc gia va vung lanh
thd khéac nhau. Ngoai cdc thi truong truyén thong xuat khau thanh
long nhu Trung Quoc Thai Lan, Indonesia, Malaysia, Ha Lan va
Pai Loan (Trung Qudc). Thanh long con dugc xuat sang cac thi
truong kho tinh nhu My, Y, Nhat Ban, Singapore va dang xam
nhap mot s6 thi truong méi nhu An Dy, New Zealand, Uc va Chi
Lé. San luong qua twoi ude dat 222,3 nghin thn. Qua do co thé
thiy rang, thanh long la mot loai trai cdy chu luc c6 nang sudt san
luong tot, thi truong xuat khau ciing rat rong mé [1]. Tuy nhién,
dac trung trai cay Viét Nam thudc loai nhiét doi, thém vao do thanh
long ciing la loai qua co gia tri dinh dudng cao tao diéu kién cho
cdc vi sinh vit, con trung, sdu bg phat trién gay hu hong. Do do
thoi gian bao quan s€ rat ngan néu khong su dung chat bao quan
sinh hoc, hodc bio quan bang nhing chat ma tiéu chuan cho phép,
thoi gian giit trai twoi ciing chi dugc 4-5 ngdy, con khi st dung
cong nghé, thoi gian t6i da cling chi gan 2 tuan. Theo nhu danh
gi4 ddi voi nhimg phwong phap bao quan da duoc nghién ctu va
ap dung cho bao quan thanh long thi phuong phap bao quan bang
cac loai mang bao goi thong minh (d3 duoc cai thién vé kha ning
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tham nudc, tham khi) dé cai tao moi truong vi khi hau trong bao
g61 dugc danh gid 1a phuong phap phu hop véi diéu kién co s¢
vat chat tai nu6e ta va cho hi¢u qua tot nhat. Vi véy, viéc tiép tuc
nghién ciru phét trién bao quan thanh long bang cac loai mang bao
g6i ndy véi cac tinh ning méi da dwgc phat trién 1a mot hudng di
pht hgp trong giai doan hién nay.

Gan day, LLDPE-G trén co s6 LLDPE két hop chit khing
khuén Ia polyme gdc guanidine PHMG c6 kha ning khang khuan
str dung cho bao quan nong san thyc phim da dugc ché tao thanh
cong. Qua danh gia, nhan thiy day 1a mot loai bao bi pht hop st
dung cho bdo qudn qud thanh long, boi ngoai khd nang tao moi
truong vi khi hau trong bao goi, loai mang nay con c6 thém tinh
ning khang khuan, thich hop cho bao quan cac loai rau ci ¢6 gia
tri dinh dudng cao. Tuy nhién, do mdi loai nong san s& co cudong
do ho hap khac nhau, mdi mot loai mang bao goi khac nhau lai
¢6 do thAm khi va thdm nude khac nhau, chinh vi vy, dé co hidu
qua bao quan tot nhat thi cac yéu td vé ty 18 dién tich mang bao
g6i/khdi lugng ndng san va nhiét do bao quan la nhimg yéu td can
dugc quan tam nghién ciru.

Nghién clru ndy gop phan danh gia duoc hiéu qua bao quan
ctia mot loai mang bao goi mai c6 kha ning khang khudn di dugc
ché tao thanh cong tai Trung tdm Cong ngh¢ Vat li¢u, déng thoi
2op phan kéo dai thoi gian bao quan va dam bao v¢ sinh an toan
thyc pham cho qua thanh long phuc vu tiéu dung trong nudc va
xuét khéu.
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Abstract:

The method of preserving dragon fruit with smart packaging films
(improved in terms of water permeability and air permeability)
to improve the microclimate in the packaging is evaluated as a
suitable method for these condition facilities in Vietnam and
gives the best efficiency. In this study, red flesh dragon fruit was
packaged in antibacterial packaging film (LLDPE-G) made based
on linear low-density polyethylene (LLDPE) combined with
polyhexamethylene guanidine (PHMG). The objective of this study
was to determine the effect of the ratio of LLDPE-G packaging
film area/agricultural products’ mass (cm*/g), storage temperature
(°C) to oxygen and carbon dioxide balance in the package, and
nutritional and sensory quality of red-flesh dragon fruit during
storage. Experimental results showed that the packaging film
area/fruit mass ratio is 2.00 cm*/g, and the appropriate storage
temperature is 6°C, corresponding to the equilibrium of the
microclimate at 3.77% O, gas concentration and 5.84% CO,
concentration. After 20 days of storage, the natural weight loss
reached 7.86%, the fruit still retained its characteristics (with
index a 50.55), total soluble solids (TSS) reached 14.56°Brix,
vitamin C content reached 9.72 mg/100 g. These indicators met
the food hygiene and safety standards on microbiology according
to regulations of good agricultural practices (GAP).

Keywords:  antibacterial  film,
preservation, red flesh dragon fruit.

Classification number: 4.1

Vat liéu va phucng phap nghién ciu

guanidine-based  polymer,

Nguyén vit li¢u

- LLDPE-G ¢6 kha nang khang khuan >99%, d6 day 0,04 mm;
kich tl}udc 400x300 mm (che tao tai Trung tam Cong ngh¢ Vat ligu,
Vién Ung dung Cong nghé).

- Qua thanh long su dung trong nghién cttu la thanh long rudt do
dugc thu mua tai xi Cam Linh, huyén Ba Vi, TP Ha N¢i. Thoi gian
thu hoach qua la 31-35 ngay sau khi nd hoa (khoang 80% dién tich
qua c6 mau hf”)ng dac trung). Sau thu hoach, qua dugc so ché va lya
chon sao cho c6 kich thudc va ngoai hinh ddng déu Voi trong luong
600+10 g/qua. Sau d6 dwgc van chuyén ngay vé phong thi nghiém
trong vong 2 gid, rira sach bang nudc, 1am khé tw nhién chuin bi
cho thi nghi¢m.
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Thiét bi va co sé nghién civu

- Thiét bi chinh st dung trong nghién ciru bao gdm: can phan
tich Ohauos (My); chiét quang ké Digital Refractometer PR-101
(Nhén Ban); may do O,, CO, ICA 250 (Uc) tu say Binder (buc);
tii cdy vi sinh vat cp II (Nhat Ban); ndi hdp vo trung (Nhat Ban);
may khudy tir; binh tam giac 100 ml; pipetman AHN (Bic) 100-
1.000 ul; 1, 2'Vé 5 ml; binh dinh murc lp,,SO, 100, 250 va SQO ml;
ong nghiém; ong dinh mirc 50 ml; gia dé ong nghiém; mot s6 dung
cu khac...

-Co s(f'nghién ctru: Phong thi nghiém Trung tdm Cong ngh¢ Vat
liéu, Vién Ung dung Cong nghé.

Phuwong phdp nghién ciru

Thi nghiém 1: Xéc dinh ty 18 dién tich mang bao g6i/ khdi lwong
nong san va nhiét do bao quan thich hgp cho bao quan qua thanh
long rudt do:

- Yéu t6 phi thi nghiém: d day mang bao g6i 0,04 mm, d6 4m 95%.

- Yéu t6 thi nghiém: Tir cc thi nghiém khao sat, ching t6i lya
chon dugc cac gia tri ty 1€ dién tich/khoi lugng nong san la 2 va 4
cm?/g; nhiét do bao quan 2, 4 va 6°C.

- Céc chi tiéu theo di: nong d6 khi O,, CO, trong bao goi, hao
hut khi lwong tu nhién, mau séc, TSS, Vltamln C

Thi nghiém 2: So sanh chat luong thanh long rudt do khi bao
quan trong diéu kién thich hop va diéu kién thong thuong: thanh
long rudt do duge bao quan trong dicu kién thich hop da xac dinh
dugce tur thi nghiém 1 va so sanh véi phuong phap bao quan thong
thuong ¢ nhiét do 10°C.

Phuwong phdp phan tich

- X4c dinh thanh phan khi 0,, CO, sinh ra trong bao goi bing
may do O,, CO, ICA 250 (Ue) theo phlrorng phap tinh.

- Xac dinh ty 1& hao hut khéi lwong tu nhién bing phwong phap
can, st dung can phan tich c6 d¢ chinh xac cao (0,01 g).

- Xac dinh mau sic bang may do mau Konica Minolte (Nhat Ban).

- Xac dinh ham luong TSS bing may Digital Refractometer
PR-101 cta Hang Atago (Nhat Ban) c6 dai gidi han 0-50°Brix, do
chinh xac 0,1 (theo TCVN 7771:2007) [2].

- Xac dinh ham lugng vitamin C theo TCVN 6427-2: 1998 (ISO
6557/2:1984) [3].

- Dinh lugng Coliforms theo TCVN 6848:2007 [4].

- Pinh lugng E. coli theo TCVN 7924-2:2008 [5].

Phuong phap xit Iy s ligu

Két qui thi nghiém dugc phan tich ANOVA dé so sanh sy khéc
biét trung binh gitta cac lan 13p lai trong cung thi nghiém p<0,05.
Két qua va ban luan

Sw thay dbi nong dé khi 0,va CO, trong qud trinh bio qudn

Méi loai rau qua khac nhau déu c6 cuong do ho hép khac nhau
va moi loai mang khac nhau cling c6 nhitng dac tinh tham khi khac
nhau. Vi vay, khi st dung mang LLDPE-G cho bao quan qua thanh
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long rudt do can phai tim ra duoc ty 18 dién tich mang bao g6i/khdi
luong nong san va do day mang thich hop dé tao duoc moi truong
vi khi hau trong bao géi, gitip giam cuong do ho hap cua qua ciing
nhu e ché vi sinh vét phat trién gdy hu hong dan dén ton that
trong qud trinh bao quan. Nghién ctru trude ddy da chira ring, voi
nong do khi O, 3,77% va CO, 5,84% la diéu kién CA (khi quyén
diéu chinh) t01 uu cho bao quan qua thanh long rudt do [6]. Muc
tiéu ciia nghién ctru nay la xac dinh dugc ty 1€ dién tich mang bao
g6i/khdi lvong ndng san va nhiét do bao quan thich hop dé nong
do khi trong bao goi dat gan véi gia tri mong mudn nhat. Két qua
theo ddi sur thay doi nong do khi 0,, CO, trong qua trinh bao quan
0 cac cong thire khac nhau dugc thé hién ¢ hinh 1.
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Hinh 1. Sy thay déi néng dé khi 0, CO, trong qua trinh bao quan qua
thanh long ruét dé & cac cong thirc khac nhau.

Két qua hinh 1 cho thy, xu huéng chung ¢ tit cé céc cong thire
13 ndng do khi 0, giam dan va CO, tang dan trong bao goi. Diéu nay
la do trong qua trmh bao quan, qua ho hap tiéu thy khi 0O, va thai
ra CO,. Do moi cong thirc co ty 1€ bao g6i/khdi lugng nong san va
nhiét do bao quan khac nhau nén nong do khi O va CO, ¢o trang
thai can bang khac nhau. Trang thai can bang bat dau dat dugc ¢
ngay thtr 6-7 ciia qua trinh bao quan. Trong do, cong thirc bao quan
qua thanh long rudt do vai ty 1¢ dién tich mang bao g(’)i/khéi lugng
nong san 1a 2,00 cm?/g va nhiét dg bao quan 1a 6°C cho nong d¢ khi
trong bao goi dat gin gia tri mong mudn nhat, twong mg v6i nong
d6 khi O,1a3,77% va CO, 1a 5,84%.

Sw thay doi chit luong ciia qud thanh long rugt do trong qud
trinh bdo qudn

Dé tim ra duoc ty 1¢ dién tich mang bao goi/khdi lrgng nong san
ciing nhu nhiét d§ bao quan thich hgp mot $6 chi tiéu bao gém: hao
hut khéi luong ty nhién, mau sic qua, TSS va vitamin C la nhiing
chi tiéu dugc quan tam theo ddi. Két qua duoc trinh bay & hinh 2.
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Két qua & hinh 2 cho thay:

- Hao hut khi lwong ty nhién (hinh 2A): Tén thét sau thu hoach
cua rau qua noi chung va qua thanh long rudt do noi riéng 1a do sy
hao hut khéi luong va chat luvong. Vi kho xac dinh chinh x4c sy hao
hut khéi luong do ho hép cua qua, nén hao hyt khéi luong tu nhién
thuong duoc st dung dé danh gia gian tiép sw ton that cua rau qua
sau thu hoach. Két qua hinh 2A cho théy, ty 1€ hao hut khéi luong tu
nhién cila qua thanh long rudt do ting dan theo thoi gian bao quan
& tht ca cac cong thirc. Tuy nhién, & cing mot nhit d bao quan,
néu ty 1¢ dién tich mang bao goi/khdi lugng nong san ting thi hao
hut khéi lwgng tw nhién cia qua ting. Cu thé, qua thanh long rudt
do dugc bao quan ¢ cung nhi¢t do 1a 6°C voi ty 1¢ dién tich mang
bao goi/khéi luong nong san 1 2,00 cm?/g ¢6 hao hut khdi lwgng
tu nhién sau 20 ngay bdo quan dat 7,86%. Tuy nhién ¢ cung nhiét
d6 bao quan, néu tang ty 1¢ dién tich mang bao goi/khdi lrgng nong
san 1én 4,00 cm?/g thi hao hut khéi luong cua qua Ia 11,25% sau 20
ngay bao quan.

- Mau sac cua qua (hinh 2B): Qua thanh long rudt do sau thu
hoach mau sic s& tlep tuc blen doi do van con dién ra hoat dong
song. Trong 3 chi s6 mau sic (L, a, b) chi s6 a tryc tiép thé hién
mau do cua qua thanh long rugt do, gia tri cua chi s a trén truc toa
do 1a tir -60 dén +60, chi s6 nay dat gi4 tri cang 16n thi qua cang co
mau thién vé& do. Két qua thi nghiém cho thdy, ty 18 dién tich mang
bao goi/khéi lugng nong san va nhiét do bao quan anh huong dén
su thay d01 mau sac cua qua thanh long rugt do trong qua trinh bao
quan. O tit ca cac cong thirc, chi s6 a cua qua tang dan, chimg to
mau do cua qua ting dan trong qua trinh bao quan, didu nay c6 thé
giai thich 1a do trong qué trinh bao quan qua tiép tuc chin do con
hoat dong hd hap va lugng betacyanin (cht tao mau do dic trung
cua qua thanh long) da dugc chung minh la tang theo mirc do chin
ciia qua nén chi s a cua qua tang 1én [7]. Qua dugc bao quan tai
cong thire voi ty 1¢ dién tich mang bao goi/khdi lwgng nong san la
2,00 cm?/g va nhiét d6 6°C cho sy bién d6i mau sic didn ra cham
nhét, sau 20 ngay bao quan chi s a ciia qua van dat 50,55. Trong
khi tai cong thirc ty 1¢ dién tich mang bao goi/khdi lugng ndng san
14 4,00 cm*/g va nhiét do bao quan la 6°C chi s6 a cia qua sau 20
ngay bao quan la 58,65.

- TSS: Ciing v6i su thay doi mau sic bén ngoai chat lugng dinh
dudng cua qua thanh long rudt do cting thay doi trong thoi gian
bao quan. Két qua hinh 2C cho thay, TSS clia qua ciing bién dong
khac nhau tuy vao timg cong thirc bdo quan. TSS ¢ cac cong thic
ddu tang lén tir ngdy bao quan dau tién dén ngay thir 15 do qua van
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Hinh 2. Sy thay dbi chat lwong qua thanh long ruét dé trong qua trinh bao quan & cac cong thirc khac nhau.
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tiép tuc ho hip trong qua trinh bao quan, duong duoe tich ty do sy phan
giai tinh bot va thily phan hemicellulose tao thanh cac duong xilose,
manose... [8]. Pén ngay thir 20 thi TSS & cac cong thirc déu giam, duy
chi ¢6 cong thire bao quan qua vé6i ty 18 dién tich mang bao goi/khdi
luong ndng san 1a 2,00 cm?/g va nhiét do bao quan 1a 6°C 1a TSS van
tang dat 14,56° Brix. Su bién dong v& TSS cla qua co lién quan chat ché
v6i qua trinh ho hap ciia qua, co thé noi rﬁng, voi dién tich bao goi va
nhlet dd bao quan thich hop da giup ho hép cua qua dugc duy tri & muc
tt nhét han ché sy chuyén hoa gay mét céc chat dinh dudng trong qua.

- Vitamin C: Ham lugng vitamin C cua qua thanh long rudt do cling
thay d6i trong qua trinh bao quan. Trong khi ham lwgng vitamin C trong
qua & cac cong thirc déu c6 xu huéng giam vao ngay thir 15 cia qua
trinh bao quan thi ham lugng vitamin C trong qua ¢ cong thuc ty 1¢ dién
tich mang bao goi/khdi lwgng nong san 1a 2,00 cm?/g va nhiét do bao
quan 13 6°C van dugc duy tri va chura ¢6 ddu hiéu giam (hinh 2D). Do d6
c6 thé thiy ring, xu hudng bién doi him lrong vitamin C ctia qua thanh
long rudt do ¢ cong thirc nay ciing chdm hon ¢ cac cong thirc con lai.

Téng hop cac két qua thu dugce co thé két luan ring, ty 18 dién tich
mang bao goi/khdi lugng ndng san la 2,00 cm?g va nhiét do bao quan
6°C la phfl hop cho bdo quan qua thanh long rudt do. Voi diéu kién bao
g0i nay, nong do khi O, va CO, trong bao g0i ¢o thé duy tri dugc trang
thal can bang gan nhat voi dleu kién t6i wu mong muon, tuong Ung voi
ndng do khi 0, khoang 3,77% va Co, 145,84%. Nong do khi dugc duy
tri & murc tthh hop da lam chdm ho hap clia qud, gitip duy tri duogc chat
lugng dinh dudng cta qua trong qué trinh bao quan.

Xic dinh dwoc chit lwgng vi sinh ciia qud thanh long rugt do khi
bdo quan trong diéu kién thich hgp

Nhan thiy rang, bio quan qua thanh long ruot do bing
LLDPE-G tmg dung ky thuat MAP ¢ diéu kién thich hop véi ty 1¢ dién
tich mang bao goi/khdi lrgng nong san 12,00 cm?/g va nhiét do bao quan
& 6°C da tao dugc ra trong bao gbi moi truong vi khi hau thich hop dé e
ché qua trinh ho hap ctia qua thanh long rugt do khién ham lugng mét s6
chat dinh dudng khong bi mat di qud nhiéu cho hoat dong ho hap, dong
thoi viée duy tri nong do khi CO phu hop cling da tranh dugc vi¢e xay ra
tinh trang ho hap yém khi lam b1en d6i nhanh chong céc chit dinh dudng
gitip chét lugng dinh dudng ctia qua dugc duy tri tot hon so voi phuong
phap bao quan thong thuong voi d§ day bao goi va dién tich khong duge
tinh toan diéu chinh phi hop. Thém vao d6, mot dic tinh quan trong cuia
LLDPE-G chinh 12 déac tinh khang khun, dic bidt 1a kha nang giir thuc
pham duoc bao goi khong bi nhiém cac vi sinh vat gay bénh. Qua thanh
long rudt do 1a mot loai qué tuoi giau dinh dudng, chinh dic diém nay

(A) I (B) | i
Hinh 3. Qua thanh long rudt dé sau 20 ngay bao quan trong diéu kién
thwong (A) va diédu kién thich hop da xac dinh (B).
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lai 1a mot trong cac nguyén nhan lam cho ching mau bién doi hu hong
do hoat dong cua vi sinh vat. Vi vay, bén canh gia tri vé dinh dudng cua
qua sau bao quén chit luong vi sinh cua qua thanh long rudt do sau 20
ngay bao quan tiép tuc dugce kiém nghiém dé danh gia hidu qua khang
khuan ctia mang str dung trong bao g6i. Két qua dugc trinh bay ¢ hinh
3 va bang 1.

Bang 1. Chi tiéu vi sinh clia qua thanh long ruét dé sau 20 ngay bao quan.

Diéu kién Chi tiéu Két  Gidihan

bdo quén vi sinh vat Donvi qua  cho phép (GAP) Dinh gid
Thich hop da xdc E. coli CFUg 1 200 bat
dinh Coliforms ~ CFUlg 5 10 bat

E. coli CFU/g 53 200 bat
Thuong

Coliforms ~ CFU/lg 78 10 Khong dat

Vi khudn Coliforms va E. coli 1a mdt trong nhiing chi tiéu duoc
sir dung dé dénh gi4 chat lugng nudc va thyc phim. Két qua bang 1
cho thdy, qua thanh long ruét do duoc bao goi bang LLDPE-G duy
tri dugc chit luong vi sinh ddi véi 2 ching vi khudn nay sau 20
ngay bao quan. Két qua kiém nghiém ciing cho thdy chit lugng
vi sinh cta qua thanh long rudt do dép tmg duoc theo tiéu chudn vé
sinh an toan thyc phim quy dinh tai thyc hanh san xudt ndng ng-
hiép tot (GAP). Trong khi d6, qua thanh long rugt do dugce bao quan
béng mang bao goi thong thuong co chét luong Coliform khong dat
tiéu chuan vé sinh an toan thyc phim theo quy dinh GAP khi lugng
E. coli sau bao quan la 53 CFU/g con Coliforms 1a 78 CFU/g.

Két qua da bude dau chimg minh duoc hidu qua bo quan ctia mang
khang khuan LLDPE-G trong bao quan ndng san tuoi, cu thé 14 qua
thanh long rugt do. St dung LLDPE-G véi ty 1€ dién tich mang bao goi/
khéi luong nong san 1 2 cm?/g va nhiét do bao quan & 6°C gitp giam
ty 16 théi hong, duy tri gia tri dinh dudng, tiéu diét cac vi sinh vat giy
bénh thuc pham va kéo dai thoi gian bao quan ctia qua thanh long rudt
do dugce 20 ngay (hon 5 ngay so voi phuong phap bao quan lanh thong
thuong ¢ 10°C).
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