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SUMMARY

Heat treatment and low temperature conditioning effects on chilling injury and
shelf life of dragon fruits

Chilling injury levels and the in/external quality characteristics of dragon fruits during storage were
determined after heat treatment and low temperature conditionings for preventing chilling injury problems.
The results indicated that low temperature conditioning treatments by holding the dragon fruits at 16°C, 8°C
for 3 days or 16°C, 8°C for 3 days and continuously at 1°C for 16 days, reduced chilling injury levels of dragon
fruits when stored at 3°C. Among different treatment regimes, dragon fruits in the treatments of hot water
treatments at 47, 49°C for 5 and 10 min and low temperature conditioning treatments by holding the fruits at
8°C for 3 days or 8°C for 3 days and 1°C for 16 days before storaged at 3°C, were extended the shelf life of
dragon fruits up to 6 - 8 weeks. The fruit quality was still good, no fruit rot and having light chilling injury level

when stored at 61 days at 3°C.

I. DPAT VAN DE!

Thanh long (Hylocereus spp.) 1a cdy an qua
¢6 ¥ nghia chién lugc ctia Viét Nam. Tuy nhién,
stc canh tranh cua trai thanh long Viét Nam &
thi truong xuat khdu con kém so véi cdc nudc
trong khu vyc. Mot trong nhiing vin d& lién
quan dén cong nghé sau thu hoach (CNSTH) d6
l1a chua c6 cong nghé¢ bao quan qua thanh long
twoi voi thoi gian hon 6 tuan. Viéc xuit khau
thanh long dén cdc thi truong xa nhu chiu Au,
Bic My phai duoc van chuyén bing duong hang
khéng, chiu gid cudc cao. Do @4, viéc nghién
cuu kéo dai thoi gian bao quan cho qua thanh
long véi thoi gian bao quan du dé c6 thé xudt di
dén cdc thi trudng xa bing duong thuy 1 cin
thiét dé giam chi phi van chuyén v cé thé xudt
di vé6i khéi lugng 16n hon.

Trong c6ng nghé bao quan rau qua, nhiét do
1a yéu t6 quan trong gitp kéo dai thoi gian bao
quan. Nhiét d6 thdp gitp han ché sy phdt trién

" Vién Nghién ctru Cay an qué mién Nam.
* Pham Hoang Lam' va Trin Vin On'.

666

clia vi sinh vat, giam qud trinh hd hap cta rau
qua, do d6 c6 thé duy tri chit luong cia rau qua
1au hon. Tuy nhién nhiét do thép s& dan dén su
ton thuong lanh 1am cho rau qua bi hu hong. Poi
v6i tréi thanh long. Hién va crv.., (2003) da
khuyén cao rfmg, nhiét d6 bao quan thanh long 1a
5°C, néu thap hon nhiét d6 nay. thanh long s& bi
ton thuong lanh. Do d6, dé ¢6 thé bao quan thanh
long & nhiét d¢ thap hon 5°C, chiing ta can c6 cic
bién phdp thich hop d& han ché hién tuong ton
thuong lanh.

Mot trong nhing bién phdp hitu hiéu han ché
ton thuong lanh sau thu hoach trén rau qua nhiét
d6i va can nhiét d6i 1a chuyén d6i ha bac nhiét 4o
bao quan. Ung dung k¥ thuat ndy, Allan er al.,
(2002) thong bdo ring qua bo ¢ thé bao quan &
0°C ma khong chju ton thuong lanh néu duoc
chuyén dbi ha bac nhiét do bao quan nhu bao
quan ¢ nhiét d6 6 - 8°C cho khoang thoi gian 3 -
5 ngay trude khi ha xubng bao quan & nhiét d6
0°C. Tuong tu nhu nghién cru nay, Chen & Paull
(1986) da giit cac qua du du ¢ 12,5°C cho 4 ngay
truée khi ha xuong bao quan & 2°C.
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Xuat phat tir nhitng van dé trén, véi myc tiéu
phdt trién cong nghé bao quan thanh long véi
thoi gian bao quan trén 6 tuan, budc dau ching
toi thuc hién “Pdnh gid dnh hudng cua xw Iy
nhiét va ludn chuyén nhiét do bao quan lén mirc
dé ton thwong lanh va thoii gian bao quan ciia

qua thanh long ™.

IL. VAT LIEU VA PHUONG PHAP
1. Vit liéu

Tréi cdy thanh long rudt tring thu hoach tir
vuon thanh long dang san xuét theo GlobalGAP,
Long An.

2. Phwong phap

- Thanh long thu hoach, dugc rtra sach cat
bui v6i nuéec mdy va tién hanh cc xir 1y nhiét
(nudc néng) & cac nhiét do (47, 49, 51, 53 va
55°C) trong khoang thoi gian (5 va 10 phit) va
d6i chiing (khong xit 1y). Sau d6 thanh long duoc
lam kho va déng géi trong thiing r6 nhwa (9 trdi/1
thing). Céc thiing chtra thanh long cua tit ca cic
nghiém thic dugc dem di bao quan & 3 ché do
nhiét d¢ 3°C, 16° va 8°C. Sau 3 ngay bao quan,
phan ntra sb lwong thiing chira thanh long & céc
ché d6 bao quan 16°C va 8°C duoc chuyén qua
kho chtta bao quan 3°C va phan nira sb luong
thiing con lai dwgc chuyén xudng bao quan & 1°C
cho 16 ngay va cudi cling duge chuyén tat ca vao
bao quan & 3°C cho 6 tudn va 8 tuan.

- C4c chi tiéu theo doi:

+ Mitc dg tén thuong lgnh: Pugc danh gia
cam quan trén co so biéu hién tén thuong lanh
bén ngoai (trén vo trdi va tai trdi) va bén trong
(phan tiép gidp gitta vo va thit qua).

+ Cdc chi tiéu chét lugng bén ngoai cia trai
thanh long nhu cuéng, tai, bong tréi, thdi bé mat
trdi dugc danh gid theo thang diém trong sb tay
danh gid chét luong qua thanh long duoc phit
trién boi HortResearch and SOFRI (2006).

+ D¢ chic thit qua (kg.cm™): Xéc dinh bing
dung cu do do chéc thit qua Penetrometer, model
FT 327.

+ Ham lwong cdc chat ran hoa tan ("Brix):
Xéc dinh bang chiét quang ké hidu ATAGO,
Nhat Ban, thang d¢ do: 0 - 32°.

+ Ham lwong acid t6ng s6 (% acid citric):
Xéc dinh bang phuong phdp chudn d¢ dung dich
da chuén bi v6i dung dich NaOH 0,1N, véi chat
chi thi phenolphthalein 1% (TCVN 5483 - 1991).

- Phan tich s liéu bing phan mém
IRRISTAT for window, version 4.3.

III. KET QUA VA THAO LUAN

1. Anh hwéng ciia viée xir 1y nhiét va chuyén
d6i nhiét do bao quan 1én mirc d$ tén thuwong
lanh cia qui thanh long

Mirc d6 tén thuong lanh cua quéa thanh long
trong cdc ché do xa 1y khic nhau va theo thoi
gian bao quan dugc ghi nhén trong (bang 1). Két
quéa cho thay, trong bat ky ché d¢ xir ly nhiét,
thanh long bao quan truc tiép & 3°C déu bi ton
thuong lanh va mirc d6 ton thuong lanh ting khi
thoi gian bao quan bao quan 1au hon. O thoi diém
43 ngay bao quan, hau hét cdc nghiém thirc
47(5), 47(10), 49(5) va 49(10) cung vdi cac bac
nhiét d6 chuyén déi khac nhau nhu 16 - 3, 8 - 3,
16 -1 -3, 8 -1 -3 déu khong bi ton thuong lanh.
Tuy nhién, triéu chiing ton thuong lanh xuat hién
o0 muc nhe ‘+  khi ching dwoc bao quan ¢ 61
ngdy ¢ 3°C. Déi véi cdc nghiém thic dugc xt 1y
nhiét ¢ cic nhiét 6 cao hon nhu 51(5), 51(10),
53(5), 53(10), 55(5) va 55(10), thanh long trong
cdc nghiém thirc nay déu xuft hién triéu chtng
ton thuong lanh va mirc d6 ton thuong ting cao o
thoi diém 61 ngay bao quan. Cing tir két qua &
bang 1 cho thdy, thanh long ciing c6 thé bao toan
t6t & nhiét 6 1°C trong 16 ngiy bao quan va van
duy tri tot & thoi diém 61 ngdy bao quan trong
diéu kién nhiét d¢ 3°C.
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Bang 1. Anh hieong ciia viéc xir Iy nhiét va chuvén doi nhiér @é bao quan 1én mirc dg ton thwong lanh
cuia qua thanh long

Theéi gian bao quan (ngay)

Nghiém thirc t?icq"uh;ﬁ‘ (?g)
19 43 61
3 ++ 4+ 4
16-3 - - ++
b/C 8-3 - - +
16-1-3 - + ++
8-1-3 - - +
3 + ++ ottt
16-3 - - +
47(5) 8-3 - - +
16-1-3 - + +
8-1-3 - - +
3 + ++ ++++4+
16-3 - - ++
47(10) 8-3 - - +
16-1-3 - + ++
8-1-3 - - +
3 ++ +4+ 44+
16-3 - - o
49(5) 8-3 - - +
16-1-3 - + ++
8-1-3 - - +
3 ++ +++ +++++
16-3 - - o
49(10) 8-3 + - ++
16-1-3 - ++ +++
8-1-3 - - ++
3 ++ +4+ ottt
16-3 - + +++
51(5) 8-3 ++ + +
16-1-3 - + +++
8-1-3 + + +
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Nghiem thire ;icqnuh;ﬁt(odg) Thei gian bao quan (ngay)

19 43 61
3 +++ 4+ 4

16-3 - + —

51(10) 8-3 ++ ++ ++
16-1-3 - + ++++

8-1-3 ++ ++ —
3 +++ o+ ottt

16-3 - + +++

53(5) 8-3 + ++ +++
16-1-3 + ++ ++++
8-1-3 ++ +++ ++++
3 ++ o+ 44+
16-3 - ++ ++++
53(10) 8-3 ++ +4+ o+
16-1-3 ++ +++ ++++
8-1-3 ++ +++ ++++
3 +++ o+ 44+
16-3 ++ +++ ++++
55(5) 8-3 ++ +++ ++++
16-1-3 ++ +4+ ++++
8-1-3 +++ +4+ ++++
3 +++ o+ ottt
16-3 ++ +4+ ottt
55(10) 8-3 ++ +++ e+ttt
16-1-3 ++ +4+ ++++
8-1-3 +++ +4+ ++++

Ghi chi: -: Khong bj tén thwong lanh.

+: C6 tn thuong lanh va muc do tén thuong lanh duoc thé hién qua ) lugng cua +.

2. Anh huwéng cia viée xir Iy nhiét va chuyé,n
doi nhiét d§ bao quﬁn’ 1én mot so dic tinh chz“}t
lwong bén ngoai (cuong, tai va mirc do thoi
trai) cia qua thanh long

- Théi trdi: Piém s6 théi trdi cua thanh long
trong cdc ché d6 xir 1y khdc nhau va theo thoi
gian bao quan dugc ghi nhan trong bang 2. Két
qua cho thay thanh long trong nghiém thirc duoc
xtr 1y nhiét nhu: 47(5), 47(10), 49(5), 49(10),
51(5), 51(10) hau nhu khong cé hién tugng thbi
trdi ngoai trir d6i chimg c¢6 xuat hién hién twong

théi trdi & muc nhe khi vio thoi diém 61 ngay
bao quan.

- Cudng va tai trdi: Piém danh gia cubng va
tai trdi trong tat ca cdc ché d6 xur 1y va dbi chimg
dugce ghi nhan trong bang 2. Két qua cho thay
diém ddnh gia tai va cudng tréi ting va khdc biét
mot cich cd y nghia theo thoi gian bdo quan.
Ngoai trir ché @6 xir 1y (dc, 16 - 1 - 3) va céc ché
d6 xtr Iy ma ¢6 nhiét d6 16n hon (49°C), cic
nghiém thirc con lai cho diém d4nh gid tai trai
twong ddi nho ngay ca vao thoi diém sau 61 ngay
bao quan (bang 2).
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Bang 2. Anh hirong ciia viéc xir Iy nhiét va chuvén doi nhiér d¢ bao quan 1én mor so dar tinh char
lwong bén ngoai (cuong, tai va mwc do thoi trdi) cua qua thanh long

Ché db xir Iy (A)

Thei gian bao quan (ngay) (B)

43 61
Nghiém Bac nhiét do - - - -
thiee bao quan (°C) Cuong Tai Thoi trai Cuong Tai Thoi trai
(0-5) (0-4) (0-3) (0-5) (0-4) (0-3)
16-3 3.38 1.25 0.00 3.88 1.38 0.25
8-3 2.50 1.00 0.00 3.88 2.00 0.06
p/C
16-1-3 3.25 1.75 0.00 4.00 4.00 1.75
8-1-3 2.00 1.00 0.00 4.00 3.00 0.38
16-3 0.75 0.75 0.00 3.38 1.00 0.25
8-3 1.00 1.00 0.00 3.13 1.13 0.00
47 (5)
16-1-3 0.25 0.25 0.00 3.75 2.25 1.00
8-1-3 1.63 0.88 0.00 3.88 3.00 0.06
16-3 1.00 1.00 0.00 3.00 2.00 0.06
8-3 1.38 0.88 0.00 2.75 2.00 0.06
47 (10)
16-1-3 0.00 0.38 0.00 3.38 1.63 0.13
8-1-3 2.00 1.13 0.00 3.13 3.00 0.00
16-3 1.50 1.00 0.00 3.38 2.00 0.13
8-3 2.00 1.00 0.00 3.75 2.00 0.06
49 (5)
16-1-3 0.00 0.50 0.00 2.13 2.13 0.00
8-1-3 2.00 1.63 0.00 3.38 2.38 0.00
16-3 0.00 1.63 0.13 3.25 2.13 0.00
8-3 1.50 1.38 0.06 3.75 2.13 0.00
49 (10)
16-1-3 0.00 0.75 0.00 3.75 2.25 0.00
8-1-3 1.75 2.00 0.00 4.00 2.25 0.00
16-3 1.00 1.25 0.00 3.38 2.63 0.00
8-3 2.00 1.75 0.00 3.75 413 0.00
51 (5)
16-1-3 2.00 1.50 0.00 3.13 2.13 0.13
8-1-3 2.00 1.38 0.00 3.63 3.88 0.00
16-3 1.00 1.75 0.00 3.88 3.63 0.00
8-3 2.00 2.13 0.00 4.00 2.88 0.00
51 (10)
16-1-3 1.00 1.50 0.00 3.13 3.00 0.00
8-1-3 2.75 1.38 0.00 3.75 3.13 0.00
SEx (%) 0.17 0.20 0.02 0.17 0.41 0.15
CD, (0.05) 0.46 0.55 NS 0.46 0.38 0.41
SEas(2) 0.17 0.17 0.10
CDaxs(0.05) 0.47 0.47 0.29
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3. Anh huéng ciia viéc xir Ij nhiét va chuyén
d6i nhiét do bao quan lén d§ chic, do Brix va
acid tong ciia thit qua thanh long

- D6 chac thir qua: PO chic thit qua cua
thanh long trong cdc nghiém thic va déi chimg
theo thoi gian bdo quan dugc ghi nhén trong
bang 3. Két qua cho thdy do chic cua thit qua
thanh long bién dong trong khoang 1,24 - 1,73
kg/em® ¢ thoi diém 43 ngay bao quan va giam mot
céch ¢6 y nghia xubng 1,24 - 1,43 kg/cm” sau 61
ngay bao quan. O bac giam nhiét do bao quan 16 -

1 - 3 trong bat ky cdc nghiém thirc c6 xu 1y nhiét,
gid trj d§ chic nho.

- Pé Brix va Acid tong sé: DO Brix trong céc
nghiém thirc va di ching bién ddi trong khoang
10,87 - 12% & thoi diém 43 ngdy bao quan va
giam nhe xudng 10,07 - 11,27% & thoi diém 61
ngdy bao quan. Tuy nhién, acid tong s6 ciia thanh
long trong cic nghiém thirc va d6i ching giam
mot cidch c6 y nghia tr khoang 0,28 - 0,60% &
thoi diém 43 ngay xubng 0,25 - 0,50% & thoi
diém 61 ngay bao quan (bang 3).

Bang 3. Anh huwong ciia viéc xir ly nhiét va chuyén doi nhiét @ bao quan lén do chdc, do Brix
va acid tong cua thit qua thanh long

Ché dd xcr Iy (A) Thoi gian bao quan (ngay) (B)

Nghigm | Bgc nhigtdo ——— s N TR
thire bao quan (°C) (k‘-;/‘;n?% Do Brix (%) | ~° (‘,2;‘9 so (k‘;/f: n‘:z‘; Do Brix (%) |~ &;‘9 so

16-3 1.42 11.17 0.56 1.30 10.67 0.36

/G 8-3 1.52 11.99 0.46 1.47 10.33 0.37

16-1-3 1.26 11.20 0.37 1.24 11.20 0.38

8-1-3 1.43 11.80 0.59 1.34 11.22 0.36

16-3 1.39 11.20 0.64 1.18 11.27 0.40

8-3 1.73 11.20 0.54 1.39 10.45 0.36

4718 16-1-3 1.27 11.07 0.38 1.11 10.93 0.39

8-1-3 1.57 11.40 0.53 1.37 11.36 0.36

16-3 1.53 10.87 0.60 1.23 11.07 0.38

4710 8-3 1.71 11.57 0.57 1.43 10.87 0.38

16-1-3 1.30 11.47 0.38 1.25 10.47 0.33

8-1-3 1.59 11.77 0.50 1.41 11.47 0.42

16-3 1.65 11.00 0.53 1.28 11.07 0.42

00 8-3 1.65 11.37 0.66 1.36 10.40 0.33

16-1-3 1.29 11.73 0.28 1.22 10.73 0.25

8-1-3 1.48 10.97 0.43 1.36 11.07 0.31

16-3 1.55 11.13 0.53 1.31 10.83 0.38

8-3 1.54 11.47 0.49 1.44 10.07 0.36

49 (10)

16-1-3 1.28 11.60 0.35 1.25 11.13 0.34

8-1-3 1.65 11.00 0.60 1.35 10.93 0.38

16-3 1.60 11.07 0.64 1.20 11.00 0.52

51 5 8-3 1.64 11.83 0.55 1.41 11.33 0.38

16-1-3 1.37 11.27 0.43 1.31 10.80 0.35

8-1-3 1.53 11.47 0.58 1.43 11.27 0.40

16-3 1.34 11.07 0.54 1.21 10.90 0.50

51 (10) 8-3 1.59 11.07 0.49 1.32 11.20 0.44

16-1-3 1.24 12.00 0.34 1.22 11.13 0.29

8-1-3 1.49 11.00 0.43 1.30 10.90 0.39

SEa (3) 0.05 0.21 0.03 0.06 0.27 0.03

CDa (0.05) 0.14 0.58 0.10 0.17 NS 0.08

SEa(?) 0.05 0.24 0.03
CDaxs(0.05) 0.15 NS 0.09
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IV. KET LUAN VA DE NGHI
1. Két luan

- Céc qud trinh chuyén d6i ha bac nhiét do
bao quan & 16°C, 8°C cho 3 ngay hay 16 xudng
1°C, 8 xudng 1°C cho 16 ngay truc khi ha
xudng bao quan & 3°C ¢6 tdc dung han ché tén
thuong lanh cho quéa thanh long khi bao quan ¢
nhiét d6 nay.

- Thanh long dugc xr 1y nhiét & cdc nhiét
dd 47, 49°C trong khoang thoi gian 5 hoac 10
phut cung véi ha béc nhiét d¢ bado quan ¢ muc
8°C hay 8 - 16°C c6 thé kéo dai thoi gian béo
quan 18n 6 - 8 tudn véi chit Tugng con lai twong
o tot, dac biét khong cé hién twong thdi tréi va
mtrc d6 tén thwong lanh & mirc nhe sau 61 ngly
béo quan ¢ 3°C.
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2. Dé nghi

- Tiép tuc lap lai thi nghiém véi cac ché do
xt 1y nhiét da chon trong diéu kién thanh long
dugc thu hoach trong cic vuon trong thanh long
khdc nhau trong mo hinh san xuét theo GAP.

- Péanh gia sy phat trién coa tring rudi duc
trdi trén qua thanh long trong diéu kién bao quan
nhu trén.
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