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TOM TAT

Nghién cu nay nham Iwa chon ndng dd chitosan thich hop nhat d& bao quan qué hdng Thach Thét (Diospyros
kaki Thunb.) sau thu hoach. Qua héng sau khi xt ly rAm chin bang khi ethylene ngoai sinh dwgc nhung trong dung
dich chitosan & cac néng d6 1%; 1,5%; 2,0% va 2,5%, sau d6 bao quan & nhiét do thap (6-8°C). Két qua nghién ctu
cho thay tat ca cac mau dwoc xi ly chitosan gidm dang ké s bién dbi chat lwong cla quéa hdng trong subt thoi gian
bdo quan. Mau dwoc x ly & néng dd chitosan 2,0% cho ty 1& hao hut khdi lwong ctia qua thap nhat; mau sac va do
clrng clia qua bién déi cham chat, cac chi tiéu héa sinh nhw ham lwong axit tdng sb, ham luvong tanin giam cham
nhét; ham lwong dwdng tong sb tdng cham nhat trong tat ca cac mau thi nghiém. V&i ndng d6 chitosan 2,0% c6 thé
bado quan qua hdng Thach Thét trong 25 ngay & diéu kién lanh ma van giir dwoc chét lwong tét.

T& khéa:Qua héng, Thach Thét, chitosan, bdo quan.

Effect of Chitosan Concentrations on the Quality
and Shelf Life of Thach That Persimmon Fruits

ABSTRACT

The objective of this study was to identiy the most suitable chitosan concentration for postharvest storage of
Thach That persimmon (Diospyros kaki Thunb.) fruits.The persimmon fruits were firstly exposed to ethylene, then
treated with different chitosan concentrations of 1%; 1.5%; 2.0% and 2.5%, and finally stored under cold temperature
(6-8°C). Results showed that chitosan treatment considerably reduced the quality degradation of persimmons during
the storage period. Chitosan concentration of 2.0% yielded lowest weight loss, slowest change infruit color and
firmness. Other biochemical parameters such as total acidity, tannin content reduced most slowly while the total
sugar content increased most slowly in all samples. Using chitosan concentration of 2.0%, Thach That persimmon
fruits can be stored for 25 days under cold temperature with good quality.

Keywords: Persimmon, chitosan, preservation.

nhiing giéng hong dic trung nhu hong Thach
That (Ha Noi), héng Nhan Hau (Ha Nam), hong
Hac Tri, Lang Son (Pham Véan Con, 2001).

1. DAT VAN DE

Cay hoéng (Diospyros kaki Thunb.) 1a mot

trong nhiing loai cAdy #&n quéa quan trong cua cac
nudc Chau A thudc mién 6n déi va can nhiét déi
nhu Trung Quéc, Nhat Ban, Triéu Tién, Viét
Nam,... va 12 mdt trong nhiing cdy #n qua & nhiét
d6i chiu rét nhat. O Viet Nam, héng dudc tréng
khép ca nuée nhung phd bién nhat 1a tit Ha Tinh
trd ra ngoai Bic. Hau hét ¢ mdi ving déu co
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Qua hdéng Thach That 14 loai qua giau dinh
dudng nhung rat dé bi hu héng sau thu hoach
néu khéng cé bién phap bdo quan thich hop.
Ngay nay dé bao quan cac loai néng san sau thu
hai néi chung va qua hong Thach That néi
riéng, xu huéng 1a st dung cac vat liéu c6 ngudn
goc tu nhién, khong doc, an toan cho con ngudi



ma chitosan 1a mot vi du. Phuong phap nay giap
tan dung dugc nguén phé lidu ctia cAc nha may
thuy san, gidam nguy cd 6 nhiém méi trudng
dong thoi vaAn gilt dudc nguyén ven tinh chit
cua san pham.

Chitosan 14 san phidm deaxetyl héa cua
chitin, dudc tach chiét ti vd cta cidc dong vat
khéng xuong song, trong d6 c6 loai gidp xac
(tom, cua). Nhiéu nghién ctiu trén thé giéi va
trong nuéc da chi ra ring st dung chitosan &
néng d6 thich hop c6 thé kéo dai thoi gian bao
quan cac loai trai cay tuoi sau thu hoach. Rios &
Bohérquez (2017) d& danh gi4d anh hudng cta
mang bao chitosan dén chat lugng cta qua
hong. Két qua cho thdy mang chitosan lam
cham lai c4c bién d6i vé do cting, mau sic, hao
hut khéi lugng, ham lugng chit khé hoa tan
(CKHT) téng s6, axit téng s6 (TA)... cia qua
héng. Mot s6 nha khoa hoc khac da st dung
mang chitosan dé bao quan qua quyt (Placido et
al, 2016), qua 6i (Hong et al, 2012), qua vai
(Hojo et al., 2011)... déu cho thay hiéu qua tét.
Mang chitosan gitp qua chanh tuoi lau, giadm sy
nhin nheo vb6 qui, duy tri chat lugng dinh
dudng va cam quan trong qua trinh bdo quan
(Nguyén Thi Bich Thuy va cs., 2008); st dung
chitosan & néng do 1,5% c6 thé bao quan qua
budi Poan Hung dén 90 ngay ma van cho chit
lugng t6t (Nguyén Dtc Tuan va cs., 2010).

Nhim néang cao chit luong va kéo dai thoi
gian st dung cia qua hoéng Thach That, dong
thoi st dung ngudn vat liéu chitosan san xuét
ti phé liéu cta cac nha may ché bién thuy san
ctua Viét Nam, ching téi tién hanh nghién ctiu
cong nghé bao quan qua héng bang dung dich
chitosan & cac néng do khac nhau. Sau dé la
khao sat su bién d6i mot s6 chi tiéu chat lugng

cta qua hong trong qua trinh bao quan.
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2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

Nguyén liéu qua héng (Diospyros kaki
Thunb.) thudc giéng héng Thach That dudec
trong va thu hoach tai huyén Tan Yén, Bic
Giang. Qua hong dude 14y mau vao chinh vu thu
hoach thang 10 nam 2016 va 2017 khi v6 qua c6
mau vang hoi xanh, mau vang >80%, mau vang
hoi xanh 6 dudi qua <20%, dat 100-110 ngay
tudi ké tit khi dau qua.

Chitosan dugc tach chiét tir vo tom sd, san
xuat tai truong dai hoc Nha Trang bang phuong
phép hoa hoc véi cac thong s6 ky thuat sau:

Mau séc: Tréng;

Do 4m: 10%;

Ham lugng Ca?: 0,01%;

Do deacetyl (DD): 86-90%;

D6 tan (trong axit axetic 1%): >99%;

Ham lugng chitosan: 80-85%;

Khoéi lugng phan ti: 0,8-1,2 triéu Dalton;

Ham lugng protein: <1%.

2.2. Phuong phap nghién citu

2.2.1. So ché va xit ly nguyén liéu

Héng thu hai nhe nhang vao buéi sang khi
thoi tiét khé rdo. Dung kéo cét cach cudng
khoang 1 cm, bd 1a. Xép qua vao trong thung
x6p duc 16 va van chuyén vé phong thi nghiém.
Qua dugc bd tri thi nghiém trong ngay. Tién
hanh lam sach va d4m chin héng bing khi
ethylene ngoai sinh 80 ppm trong 12 h. Sau khi
ddm chin dé héng & nhiét d6 phong (20-25°C)
trong 2 ngay, lic ndy qua c6 mau cam hoi d9,
hoi mém, hoi ngot, vi vAn con chat; tién hanh
nhiing ngap qua héng trong dung dich chitosan
6 cac néong do6 khac nhau (3-5 phut) truée khi
bao quan lanh.

Hinh 1. Qua héng Thach That & dé tudi thu hoach
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Chitosan dugc pha trong dung dich axit
axetic 1% 6 cac nong d6: 0,5%, 1,0%, 1,5%, 2,0%
va 2,5%. O cac ndng d6 nay chitosan déu tan hét
sau 24h cho dung dich trong, mau vang nga
nhat, dung dich khéong c¢6 van duc hay vén cuc.
D6 nhét ting 1én theo ndng do cia chitosan. O
cac néng dd 16n hon (> 3%) chitosan khéng tan
hét, von cuc.

2.2.2. B6'tri thi nghiém

Nguyén liéu hong sau ddm chin duge dinh
lugng 4 kg/miu, dudc tién hanh nhing mang
chitosan. Thi nghiém dudc bd tri v6i 5 mau sau:
MAu d6i ching (PC) (khoéng nhing chitosan);
1,0% chitosan; 1,5% chitosan; 2,0% chitosan va
2,5% chitosan. Bdo quan 6 nhiét d6 6-8°C, do
am 90-95%. Tién hanh danh gia cac chi tiéu
chat lugng trong qua trinh bdo quan, 5 ngay 1
lan. Cac chi tiéu chat lugng duge danh gia gém:
Do cting (kg/cm?); hao hut khéi lugng (%); su
thay d6i mau sic (AE",,); ham lugng dudng tong
s6 (%); ham luong axit hiiu co téng s6 (%); ham
lugng tanin (%). Mdi mau lap lai 3 1an.

2.2.3. Phan tich chat luong

- X4c dinh d6 ctng thit qua bang may do d6
cing FT 327 (Italia). St dung diu do duong
kinh 8 mm, khoang cach dam xuyén la lcm, don
vi kg/cm?

- Xac dinh mau sic vé quabang may do mau
Minolta CR-300 ctia Nhat. Su thay d8i mau séc
(AE"ab) dudc xac dinh theo céng thiic:

A, = (ALY + (a4 (a0

Trong d6: AL'= L'-L; Aa'= a"-a; Ab"= b"-b;
L biéu thi cho cudng d6 mau cé gia tri ti 0 (den)
dén 100 (trdng); a biéu thi cho dai mau ti xanh
la cay (-60) dén d6 (+60); b biéu thi cho dai mau
ti vang (-60) d&n xanh nudc bién (+60).

- Xac dinh ham lugng tanin bang phuong
phap Kalipecmanganat(%)

- Xac dinh ham lugng axittheo phuong phap
chuén d6 bang NaOH 0,1N (%)

- Xac dinh ham lugng dudng téng s& theo
phuong phap Graxianop (%)
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2.2.4. Xir ly s6 liéu

Két qua thi nghiém dudc phan tich ANOVA
va kiém dinh LSD (5%) bing phan mém théng
ké SAS 610.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia néng do chitosan dén do
hao hut khéi lugng tu nhién cia qua hong

Hinh 2 cho thiy @) hao hut khéi lugng tu
nhién (HHKLTN) tang theo thdi gian bao quan.
M3Au d6i chiing c6 @6 HHKLTN nhiéu nhat, ty 1é
HHKLTN sau 5; 10; 15; 20; 25 ngay bao quan
lan lugt 14 0,65; 0,93; 1,87; 3,59 va 6,11%. Trong
khi d6 cac mau c6 xt ly bang dung dich
chitosan, ty 16 HHKLTN gidm dang ké. Mau xt
ly 2,0% chitosan c6 d HHKLTN thap nhit
(0,08%; 0,27%; 1,09%; 2,05%; 2,26% sau 5; 10;
15; 20 va 25 ngay bao quan). Nguyén nhan 1a do
noéng do chitosan khac nhau da tao ra 16p mang
bao xung quanh qua khac nhau, ti& dé anh
hudng dén toc dd thoit hoi nuéec va ho hap ctaa
qua. Qua trinh bay hoi nuéc va tén hao cac chét
hitu co trong khi ho hap dan dén su gidm khoi
lugng tu nhién cia qua héng. Két qua nay cling
phtt hop véi nghién ctiu ciia Rios & Bohérquez
(2017) khi danh gia anh hudng ctia nong do
chitosan dén chat lugng ctia qua hong.

3.2. Anh huéng clia néng dé chitosan dén
ham lugng axit hitu co téng sé ctia qua hong

Hinh 3 chi ra ring ham lugng axit tdng s&
giam 0 tit ca cac mau trong thdi gian bao quan.
MAu déi chiing c6 ham lugng axit giam manh
nhat, sau 25 ngay bao quan chi s6 nay 14 0,14%.
Trong khi cac mau cé xt 1y chitosan su suy giam
nay didn ra cham hon. 0 mAu xi 1y 1,0% va
1,5% chitosan, ham lugng axit hiiu co téng sé
con lai 1a 0,21% va 0,2%. Mau c6 nhing dung
dich chitosan ¢ nong d6 2,0-2,5% c6 ham lugng
axit tong s6 16n nhat sau 25 ngay bao quan (0,25
va 0,26%). Diéu nay c6 thé gidi thich do axit
hiiu co 1a nguyén liéu trong qué trinh hé hap
clia qua va mang chitosan c6 tic dung kim ham
qué trinh hé hép, do d6 lugng axit hiiu co téng
s6 mat di ciia qua héng khong nhiing chitosan



sé& 16n hon héong duge nhing chitosan. Diéu nay
cling phu hop véi nghién ctiu cua Placio et al.
(2006) khi nghién ctiu tac ddng cta mang
chitosan dén su bién d6i ham lugng axit téng s6
cia qua quyt Tenore. Nghién c@iu ctia cta
Nguyén Dtc Tuan va cs. (2010) trén qua budi
Doan Hung ciing cho két qua tuong tu.

3.3. Anh huéng ctia néng do chitosan dén
ham lugng duong tong sé ctia qua hong
Ham lugng dudng tong s6 quyét dinh dén
chat lugng an tuci ctia qua héng. Hinh 4 cho
th&y ham lugng dudng téng s6 tang nhanh trong
thoi gian bao quan 4 tat ca cac mau. Riéng miu
d6i1 chting, sau 20 ngay bao quan cé su sut giam
tir 16,38% dén 10,78%. Nguyén nhan 1a do qua

Nguyén Thi Hanh

da bat dau chuyén sang giai doan hu héng nén
ham lugng dudng tong s6 bi giam di. Sau 25
ngay bao quan, ham lugng dudng téng sd cua
mau xu 1y 1,0%, 1,5%; 2,0% va 2,5% chitosan
lan lugt 1a 15,88%; 15,08%; 14,12% va 15,76%.
MaAu xu 1y 2,0% chitosan c6 gia tri duong 1a thap
nhat (14,12%). Diéu nay chiing té téc d6 chin
ctia mau nay la cham nhat. Héng 1a loai qua c6
ho6 hap dot bién nén trong trong qua trinh bao
quan c6 su bién déi tinh bot thanh duong. Mang
chitosan c¢é tac dung lam chdm qua trinh chin
cia qua nén lugng duong dudgc tao thanh cua cac
mau c6 xu ly chitosan thap hon mAu déi chiing.
Két qua nay phu hgp véi rat nhiéu cac nghién
ctu gan day (Nguyén DPtc Tuan va cs., 2010;
Hojo et al., 2011; Placido et al., 2016).
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Hinh 5. Anh huéng ctia néng dé chitosan dén sy bién déi

mau sic cuia qua hong trong thoi gian bao quan

3.4. Anh hudng ctia néng do chitosan dén
s bién déi mAau sic cua qua hong

Két qua tit hinh 5 chi ra ring cuong d6 mau
ctia qua hong ting trong thoi gian bao quan & tat
ca cac mau. Qua chuyén tit mau cam hoi d6 sang
mau d6 tuci va dé dam. Cudng d6 mau mau doi
chiing ting manh nh4t, chi s6 AE*, sau 25 ngay
bao quan 1a 186,91, qua c6 mau d6 tham xin. Cac
mau cé xt 1y chitosan c6 cudng d6 mau bién déi
cham hon rat nhiéu, cao nhat 1la mau 1,0%
chitosan, chi s6 AE*, ciing chi 14 91,83. Mau
2,0% chitosan c6 cudng do bién déi mau cham
nhat (AE*,, = 81,96). Nhu vay, khi két hop mang
chitosan véi bao quan lanh lam cham quéa trinh
bién déi mAu sic cua qua. Rios & Bohérquez
(2017) ciing da cho thdy mau sic cia qua hong
thay d6i cham lai khi st dung mang bao chitosan
dé bao quan so véi mau d6i chiing.
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3.5. Anh huéng ctia néng do chitosan dén
su bién d8i d6 cling thit qua ctia qua hong
O tit cA cic mAu, do clng cla qui gidm
trong suét thoi gian bao quan (Hinh 6). Cac mau
duge xt 1i bang chitosan d6 cting bién déi cham
hon mau ddi ching. Sau 25 ngay bao quan, dd
cling cia mau ddi chiing giam xudng thap nhat
(3,2 kg/em?), mau 2,0% chitosan dd ciing giam it
nhat (4,8 kg/cm?). Cac mAu con lai gia tri do
ciing 1an lugt 1a 4 kg/em? (1,0%); 4,3 kg/cm?
(1,5%) va 3,8 kg/cm® (2,6%) sau 25 ngay bao
quan. Su sut gidm d6 cling cia qua hong 1a do
trong qué trinh chin, protopectin chuyén thanh
pectin hoa tan, 1am cho lién két gifia cac t& bao
va céc md bi yéu di lam cho qua bi mém. O miu
d6i chiing, qua trinh chin dién ra manh mé hon,
cic chat pectin bi phan huy dén axit pectic va
metanol 1am cho qua bi nhiin va cdu tric bi pha



huy. Két qua nay phan 16n da dudc cong bo
(Rios & Bohérquez, 2017; Hojo et al, 2010;
Hong et al., 2012),...

3.6. Anh huéng ctia néng do chitosan dén
su bién d6i ham lugng tanin ctia qua hong
Ham lugng tanin thé hién vi chat trong qua
hong. Qua cang chin, ham lugng nay cang giam
manh. Hinh 7 cho thay ham lugng tanin é mau
d61 chting gidm manh nhat (0,17% sau 25 ngay
bao quan), cac mau xu ly chitosan c6 tdc d6 gidm
cham hon (gia tri ham lugng tanin 1an lugt 1a
0,2%; 0,26%; 0,27%; 0,19% tucng tng v6i cac
mau xut 1y 1,0%; 1,5%; 2,0% va 2,5% sau 25 ngay
bao quan). Mau xui I 2,0% chitosan cho dé giam
ham lugng tanin cham nh4t trong sudt thoi gian
bao quan. Diéu nay chiing t6 mang chitosan c6
tac dung 1am cham qué trinh chin, kéo dai thoi
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gian bao quan qua hong.

4. KET LUAN

Mang chitosan c6 kha niang gép phan kéo dai
thoi gian bao quén ctia qua héng Thach That. O
néng d6 1,0-2,5% chitosan déu c6 hiéu qua tot
trong viéc duy tri chat lugng ctia qua hong. Su
hao hut khéi lugng tu nhién, mau séic va do cting
cta qua hdéng déu bién d6i cham lai; han ché su
bién d6i ctia mot sé chi tiéu dinh duéng nhu: ham
lugng dudong téng s6, ham lugng axit tdng so,
ham lugng tanin...trong suét thdi gian bao quan.
St dung néng do chitosan 2,0%, ké&t hop véi bao
quan lanh c6 thé kéo dai thoi gian st dung cta
qua hong nhiéu hon 5 ngay so véi mau khong st
dung mang bao chitosan ma cic chi tiéu chat
lugng van duge dam bao.
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Hinh 7. Anh huéng ctia néng dé chitosan dén su bién déi ham lugng
tanin ciia qua hong trong thoi gian bao quan
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