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TOM T 2T

Nghién ¢ iu v Atinh m T c §n 1¥hh va s 8bi A& y Uch @1 m ¢ng & chu Otiéu (Musa AAA) b D qu§ &
nhi E ¥ Yth @ ¥ mti A hanh trong phong thi nghi BEn v @ 2 mic nhi § y Y7 va 10°C. Chu @ y mgthu ho ¥h
& § Y chin 85%, fia bng nmB8s¥h y C l&d b Onh 6a m &r % x fily Benomyl 0,5% A cidg n@n, r% lam
kho t ¥ phong. Sau % qu §chu ® y me § $trong h p carton va ¥ ra vao b ® qu § atrong kho | ¥h. K A
qu§choth@ chu®@r@m ncsnkhib® qué anhif yvth@, bitWhthmkg 1¥h d4c§7 va 10°C. T W
thmkg I¥h adn yAsdbiAk yUmYsCchisOvily, hoa sinh nhms dbi A mau v Oqu §(sdgi §n chi
s @), s dm An hoa c @ trac thiqu § Qu §chu @b ® qu § I ¥hh &nhi B § Yhay c6 qua trinh chin khéng binh
thmag, ham Imog V¥ mrg t g s Otrong qu §th @. Chudb ® qu§ 810°C ch@Imang it b1 §h hmég
hknsov@b® qu§ a7°C.

Ti khéa: B ® qu §, chu @ nhi E y Y tt@, t U th m kg | ¥hh.
Effect of Chilling Injury on Quality Changes of Bananas Stored at Low Temperature

ABSTRACT

An investigation on chilling injury sensitivity and quality changes of banana fruits (Musa AAA) stored
at two different temperatures (7 and 10°C) was carried out in the laboratory conditions. Bananas were
harvested at 85% maturity, cleaned by fresh water to remove latex, then treated with 0.5% Benomyl and
dried at room temperature. Then banana fruits were placed in carton boxes and transfered to low
temperature for storage. The results showed that bananas were susceptible to chilling injury at both 7 and
10°C. Chilling injury resulted in several physical and biochemical changes such as discolouration of peel
(reduction of L value), abnormal changes of pulp texture. Cool-stored bananas riped abnormally with low
content of total sugars. However, bananas stored at 10°C were affected less than those stored at 7°C.

Keywords: Banana, chilling injury, low temperature, storage.

1. 6ZTV QN b+ nén th & gian s a dUng ng'n, gia tr 1th Y g
ph ‘m gi @& &ng k A 6 Av th chuy A& chu ©

Chu ®la m % trong nh &g qu ®nhi ¢ dtieuth Uaxacthitr YAg n % 64 xa, hay

6 &quan tr Mgvacogiatr Ikinht AVA 6% 8 Aph Uc WU cho xu® kh “u, qu ®chu ®c¢ 2n
tha ¢ Ua lo®i qu ®d h3p 6 kbi A & A hinh, d Y&thu ho ‘chsdnh @ vacacht ®nh 3t 8 A

qu ®chu @ sau thu ho °ch chin r 3 nhanh duy tri tr °ng thai sinh ly, lam ch fm chin
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qu®ab ®qu® amhi € 6 %h 3p. Tuy nhién,
gi @g nh Y céac 0% qu ®nhi § 8 8khac, qu ®
chu®r3tmmc@ vanhi ¢ dxh3p. Vi¢
b® qu® anhi € &>hong phi h & cb th A
gay ra nh &g t @ th YdAg | °nh nh Y hi@
tYagtr YAg nYé&cUa t/ao, sabi A mau
va hoé nau trén v 1 qu ®s & chin khong binh
thY &g, hight YRg cRng 16i qu®m 3t h Y Ag
vidvctyngvat-ngtinhm nc@ v ab @h
(Paull, 1990). Do v Y, ching t6i ti A hanh
b®@qu@®chu® & dA ki @nhi € &xh3p
(7 va 10°C) 8 A@dnh gia @hh Yegclath
thyaglonh 6Asabik 6tchl YagcUa
chu®b ® qu®, nh .m lam c dsaxcho vi €
xac 6mh ch Ad nhi ¢b ® qu @ phu h &.

2.VtTLl .UVAPH >j NG PHAP

2.1.V qtli @thinghi @n

Thi nghi @ 8 Yti & hanh t°i b xmén
Coéng ngh Csau thu ho °ch, Khoa Céng ngh C
thac ph'm, Tr YAg 69 h K Néng nghi @
Ha N % 6Ot Y &g nghién c Ru 6 Yesa dUng
la gi @g chu Otiéu (Musa AAA). Chu © 6 Y&
thu ho °ch @b >chin 85% (v I mau xanh s m,
g aqu ®tron, ru t mau tr ng nga) vao bu ®
sang sdn r ®lam s °ch s &b x Sau @, chu ®
8 Y@x A vao hp carton cd 6 01 &va chuy A
ngay v Aphong thi nghi @. T °i phong thi
nghi @, chu ® 8 Ya&laa chN 66y 6AVA
kichth Y& mau sic, sau @raab,ngnYa
s°ch 6 Ao binhaamuyU, xalythu @ di¢
n3m Benomyl 0,5% trong 2 phatr © & A&o
t°inhi € 6>phong.

2.2.B Otrithinghi @n

Thi nghi @ 6 Y&b Otri theo ki A CRD
va3lznlylei. Cac qu®chu @sau khi x a
ly n 3m b @h va lam khé 6 Y&@&x A vao céac
h>p carton, sau 86 &m b® qu® achai
ngYag nhi @ dxa T1 (7°C) va T2 (10°C).
dx 'm cUa mdi trYAg b® qu@ la 85%.
Chu® @ b® qu® 6 Yal3y ng i nhién 6 A
theo d6i va phan tich &hh k €7 ngay m %
I 2n va céng vi € nay 6 Yeth ac hi@ lién t Uc
& Akhi chu ®Okhéng con giatr IsadUng.
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2.3. Ph Y &g phap xac 6 hh cac ch Biéu
ly héa

Hao h Ut kh ®1Y ég t & nhién & Y@xac
dhh b ,ng can ki thu ¢ (sai s Ocho phép
0.01). Can kh ®lY &g an GOcong th T tr Y&
khi b ® qu® va am Ol 2n phan tich b, ng
can ki thu . Hao h Ut kn®I Y &g t anhién
8 Y@xac dhh b ,ng céng th Rc:

X = (M, - M,)*100/M ,

Trong @: X la hao h Ut kh®! Y@g ta
nhién am Ol 2n phan tich (%)

M,:Kh @Y égm utr Yékhib ® qu® (g)

M2: Kh @'Y égm pu aeac | 2n phan tich (g)

Sabih 80mau s icviqu®xac 6h
b .ng may & mau NR3000. M ®qu ®chu ®
Y@ ® 3 gia tr | a8 vitri khac nhau. Cac
giatr 16 6 Yath Ahi @b nghQnaul,a,b
trong @ L bi Aith Icho cY &g 6 >mau co gia
tr 1t PO (&@n) 6 A 100 (ir ing); a bi A thlcho
d®maut b xanh la cay (-60) 6 A 61(+60); b
bi A thl cho d® mau t b vang (-60) 6@
xanh nY & bi A (+60).

Sa thay 60tr °ng thai ¢ Ua qu® 6 Y&
xac omh b .ng may @ 6 xcRng. Gia tr | @
dYath Ahi @ b .ng 6&vikg/cm? N Qg 8 x
ch3tr n hoa tan t &g s Gc Ua chu® & Ya@xac
dmh b ,ng chi A quang k A G @ ta; Ham
| Y &g 6 Yrig(%) & Ya@xac 6mh b .ng ph Y ég
phap Ixekutz.

2.4. X alyth Ongké
S Qi@ 6 Yatinh toan b ,ng ph 2m m An

Microsoft Excel va xa ly b ,ng ph2n m A
Minitab 14.

3.K,TQUI VATH IO LU tN

3.1. Hao h G kh OilYag ta nhién ¢
chu Oitrongth &igianb ®o qu®n I°nh

Hao h@ kh ©1Yag tanhién 1a hi @
t Y &g khong th Atranh kh litrong b 3tké o A
ki @t @ tr &ndo. KA qu ®heo déi s ahao h
kh @1 Yag ta nhién c b chu®b® qu® &
nhi € 67 va 10°C & Yeth Ani @ atdinh 1.
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—a—70C
—a—100Q

Hao hé&KLTN (% )

01 2 3 4 5 6 7
Th &gian b® qu & (tu «)

Hinh1.Haoh U tkh OilY &gt anhién
c tachu Oib®o qu®n I°nh

KA qu® cho th3y tuy hao h U kh @
| Yagt &nhién cUa chu®t -ng d 2n theo th &
gian b ® qu ®, tuy nhién s & hao hli chEee
mBc thdp. R6 rang, b ® qu® aenhi € o x
th3p co6 tac d Ung lam chfm hé h 3p va h °n
chAsathoath&n Y& do & h°nchAsa hao
h Ut kh®lY ég qu ® & nhi € & X10°C, chu @
hd h3pvathoath an Y&m°nhh & qu G ®
qu ® a¥°C néns ahaot@®@cUngla h a.

32.Sabi A d8Omaus cviqu ® chuli
trongth &aigianb ®o qu®n |°nh

Trong th & gian b ® qu®, nhi § & xco
tac & rg & A cac qua trinh bi An 8 Gsinh 1y,
hoa sinh trong qu ® Do @ mau sic viqu®
c6 th Abi A & Gheo chi Al h Y Ag khac nhau.
Qua hinh 2a, c6 th Ad A8lang nhfn th3y s a
khac bi €rdr ¢v Ad»sang c Ua v qu ®hu ©
b® qu®. Giatr IL o trén vichu®b ®
gqu @ enhi € 6 x7°C gi® m °nh trong 3
tu2n 62u b® qu®, sau @ ti A tUc gi@n
chfm, trong khi & xsang cUa chud b ®
qu @ enhi € 6 x10°C thi duy tri trong 2
tu2n 64, t-nglén adu 2nthR 3 va it bi A
6 Damh ang ngay con | .

Nguyén nhan lam cho 6 x sang vi qu ®
chudb® qu® &7°C gi® me°nh la do s &
xu3t hi @ cac v@ mau nau d N theo céac
meh dn adrén v i qu®M % di nhi ¢ & x
th3pcotacd lhgh °nch Ahd h3pva RcchA
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vi sinh v § phéat tri A, nh Yng chu Ola lo °i
qu®nhi @ Gar3t mm c® vanhi ¢ 6x
th3p, do vy chu ®b Is®@ nhi G b Itac & rg
| °nh d&ng std n dAnh ang bik 8 Grén.
Hi @ tY &g bi A mau trénv Tqu ®6 Yegi ®
thich 1a do s & 6xi héa polyphenol d Y &tac
8 rg ¢ Ua enzyme PPO va PAL (Yang va cs.,
2000; Thuy Nguyen va cs., 2003). @ nhi ¢



dxh3p, nhang t @ th Y &g do bloxi hoa e
nhang th &c vim pnc@nnhi labi A hi @
chinh ¢ Ua t@ th Y &g | °nh. Nh ang ch3t d /&
oxi héa nh Y hydrogen peroxide, cac g@
peoxide va g ® hydroxyl c6 th A ph @ Rng
r 3t nhanh v a DNA ho 2% lipid, protein d un
6Asat@th YdgcUatbdao.

Khib ® qu® a10°C, th & t Aqu ®hu ®
vin bit @th Yég | °nh, nh Yng mBc 6 x@h
hYeg nhAha nén tri @ chRng bid hi @
bén ngoai khéng th ac s& r6 r¢ Trong
nghién ¢ Bu nay, sa biA dRrg clh chEBOL
trén v 1 qu ®th &c t Aco lién quan nhi A h &n
d A qua trinh chin. @ nh ang tu2n cu Oc &
thd gian b ® qu®, chEsOL t -ng cao la do
chlorophyll trong t Abao bi A bi b Iphan h Uy
8 Acac sic t Othu »x nhém carotenoid & Y&
thAhi @ SabiAh 60mau v i qu®chud
6 Y&th Ahi @ r6 h @ qua ch EsOb trén v |
qu ®&hu O(Hinh 2b). S at-ngm °nhcthch E
s trénv T chu®b ® qu® a10°C la minh
ch Bng ré nh3t cho th 3y s & chin cUa quev |n
di A&ra duch Ea @ 6 sth 3p.

33. Sathay 8Otr °ng thai ¢ th qu ®
chu Qitrongth &igianb ®o qu®n I°nh

Trong th 4 gian b ® qu®, nh &g bi A
8 Cc aly ¢ i qu @Gngoai th Ani @ quamau s c
v | bén ngoai con 6 Y&bi A hi @ qua s abi A
8 O °ng thai k Ac3uclth t qu ®&Hinh 3).
Khib ® qu® a&hai nhit 6 xkhac nhau, 6 x
c g th it qu ®chu ® 6 A gi @ d 2n trong qua
trinh b ® qu @. Tuy nhién &> Mg ¢t chu ©
b® qu@® &l0°C gi & nhanh va m °nh h &
so vi nh &g qu®b® qu® a7°C. Theo
Marriot (1980), 6%cd A1 chinh cla quéa
trinh chin  aqu ®chu ®1a s am /A hoda c
thit qu®va sachuy Amautrénv Tqu®Sa
m A héa ¢ th qu ®&hu @c6 lién quan 6 A 2-3
qua trinh di A&ratrongqu ® ThBnh3tlas a
chuy A hoa tinh b xt thanh 6 Yrig. Th B hai
la sapha vgcdu trac t Abao, chUy A do
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nhom enzyme th ¥ phan thanh t Abao ho
6 Rrg lam gi @ lién k Agi & cac t Abao do sa
hoa tan ¢ U protopectin (Asif & Nath, 2005).
Th Bba la do n Y&dichuy A tbvivao ph2n
thit qu ®do sath m th 3u (Palmer, 1971;
Haard va Timbie, 2006). Chu Ob® qu® &
7°C b1t @ th Y dg | °nh nén khong chin binh
thY &g 6 Y& Tuy nhiént Abao cé satr Y ég
nY&nén 6xcMhg clh qu®v n gi @ nh A
Con chu®b ® qu® @10°C thi qua trinh
chin v n di A& ra ch fm (Nguy 4 Th I Bich
Th §, 2006).
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34.Ham | Yag 6YagtOngs Oclhqu ®
chu Qitrongth &igianb ®o qu®n I°nh

Trong qua trinh b ® qu@®, clng v a
nhang bi/h d0v T ly la cac bi A 8 Ohoa
sinh di AEra béntrongqu ®Sabik & thda
sinh c6 lién quan nhi Ainh3t 8A sabi/A
6 Och3t1 Yag cl qu ®a s achuy A hoa c ta
tinh b sthanh &Y &g trong qu ®Hinh 4).

Trong nghién ¢ RBu, c6 thAnhfn th 3y
rng ham | Yag 6 Yrg t @g sOG6A t-ng
song chuOb® qu® a10°C ham | Y g
dYrg t-ng m°nh h &, sova achu®b ®
qu® &7°C thi s & bih 6 Dnay la khéng
gng kA VA& chu ® thu x nhém Musa
cavendish, quéa trinh th ¥ phan tinh b st va
thg hé 6 Yrg thY &g k A thic khi qu ®
chu @ chin hoan toan (Ratule & cs, 2006).
Trong tr Y ég h & nay, chu ®b ® qu @ a7°C
thi qua trinh chin h  2u nh Y bl Rc chA con
chu®b ® qu® a10°C tuy cO b 1 @h h Y ag
cUa nhi€ & >nh Yng qué trinh chin v n di A&
ra. Do vy ham | Yeg 6 VYrig tGg s Ov n
t-ng ch fm trong th agian b ® qu @.

4. K, TLU tN

Chu Otiéu (Musa AAA) b ® qu @ ahai
chA 6 xnhi €7 va 10°C ¢6 nhéang bih 60O
vt ly va hoa sinh khac nhau. Chu Ob ®
qu® a7°C bit @ th YAg | °nh nén b 1bi A
mau trén v 1, qu ®h 2u nh Y khong chin 6 Y&
binh th Y &g nén khéng con gia tr isa dUng.
Trong khi @ chu®b ® qu® a10°C cUng bl
t th Ydg | °nh nh Yng mRc 6 x@h h Y ag
it ha, do @ chu®v n c6 quéa trinh quéa
trinh chin, ch 3 | YRg chu ®v In 6 Y&duy
tri sau qua trinh b ® qu®. NAI kA hép
nh ang bi @ phap b ® qu @ khac 6 A °nch A
@h h Yeg cUa t@ thY &g | °nh thi chu ©
tiéu v (n c6 th Ab ® qu @ lau dai a10°C ma
ch3t| Yagvn & Yath itr Y &g ch 3p nh .
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