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ANH HUGNG CUA NONG B0 CHITOSAN DEN CHAT LUONG
VA THO! GIAN BAO QUAN CHANH

Effect of chitosan concentrations on quality and storage
of lemon fruit (Citrus aurantifolia Swingle)

Nguyén Thi Bich Thity", Nguyén Thi Thu Nga", PG Thi Thu Thiy™

SUMMARY

Lemon, Citrus aurantifolia Swingle, is a typical product of tropical and subtropical areas.
All parts of the lemon tree can be used as medicament and the fruits is eatable. However,
post-harvesting rate of spoiling is very high. Chitosan - a derivative of chitin with preeminent
characteristics that other synthetic polymers do not have (disintegration ability, compatibility,
banefulnessless, cheapness, easy use, safe for domestic animals and humans) has been
applied for preserving many kinds of fresh fruits. Many researches using chitosan membrane
in preserving citrus fruit were done elsewhere but such research in Viet Nam is lacking. The
lemons were treated with 3 chitosan concentrations (1%; 1.5% and 2%), packed by hole PE
bags and stored at room temperature (average 33°C). The results of experiment showed that
after 30 days of storage, lemons treated with 1.5% chitosan concentration had the least
weight loss and colour change compared with those treated with 1% and 2% chitosan

concentrations. These
composition.
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1.DAT VAN BE

Trong nhiing nim gan day, nhém qua c6
mui dugc thuong mai hoa rong rai nhét trén
thé gidi (Pascal, 2003). O Viét Nam, chanh la
loai cay an qua lau doi dugc trong & khap moi
mién. Cac san phdm cua chanh rat gan giii va
khong thé thiéu trong doi séng ngudi dan. Tuy
dong vai tro quan trong nhu vay nhung do co
ham lugng nudc cao, vé mong nén ty 1€ hu
hong sau thu hoach cua qua chanh 1a rat 16n.
Cho dén nay di c6 nhiéu bién phap bao quan
chanh duogc nghién ctru, song tng dung thuc
té thi van con han ché. Vi vay, dbi voi nguoi
san xuét thi k¥ thuat bao quan qua chanh tuoi
sau thu hoach 1a rat can thiét.

lemons also maintained the fruit hardness and biochemical

Gan day, chitosan - san pham deaxetyl
hoa cua chitin (dAn xudt cua polysaccarit co
nhiéu trong vo cac loai dong vat giap xac) va
cac dan xuét cua n6 di dugc nghién ctru va
mg dung rong rai trong nhiéu linh vuc khac
nhau nhu y té, bao vé moéi trudng, cong
nghiép in, cong nghiép dét (No et al., 2007).
Véi cac dic tinh uu viét ma cac polyme tong
hop khac khong c6 nhu kha ning phan hity, dé
tuong thich, khong doc hai, ré tién, dé sir
dung, an toan v6i con ngudi va vat nudi,
chitosan dugc Ung dung trong bdo quan qua
tuoi (Charles and Ahmed, 2002). Mac du co
nhiéu nghién ctru vé sir dung mang chitosan
trong bao quan qua c6 mui nhung chua c6 mot
nghién ctru cu thé nao trén ddi tuong chanh

"Khoa Co6ng nghé thwe phdm, Bai hoc Néng nghiép |- Ha Noi
" Sinh vién Khoa 48, Khoa Cong nghé thwe phdm- Pai hoc Nong nghiép |- Ha Nai.
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tuoi & Viét Nam. Vi vay, viéc tién hanh cac
thuc nghiém bao quan trén chanh 13 hét stc
can thiét. Bai bao nay trinh bay két qua nghién
ctru xac dinh anh hudng cua nong do chitosan
ap dung cho bao quan chanh nhim phuc vu
thiét thuc cho tiéu dung trong nudc.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuU

2.1. Vit liéu thi nghiém

Thi nghiém tién hanh tai truong Pai hoc
Nong nghiép I Ha Noi. Bdi twong nghién ciru
la gibng chanh ta (Citrus aurantifolia
Swingle) trong tai huyén Thanh Ha - Hai
Duong. Qua chanh duoc thu héai khi vé con
xanh, bong nhin, cing mong. Chanh dugc cat
bang kéo chuyén dung dén sat cudng, sau do
qua dugc boc gidy bao, xép vao thung cacton
¢6 16t rom va dugc van chuyén vé phong thi
nghiém trong thoi gian 2 gid sau thu hoach.
Tai phong thi nghi€ém, chanh dugc phan loai,
lra chon dong déu vé kich thudc, do gia roi
roa béng nude sach va dé rdo tai nhiét do
phong.

2.2. B6 tri thi nghiém

Thi nghiém dugc bd tri ngiu nhién hoan
toan v6i 3 lan 1ap lai. Chanh sau khi lam sach,
dé réo dugc nhung vao dung dich chitosan
nong do khac nhau 1a 1% (CT1), 1,5% (CT2),
va 2% (CT3) (Ahmed et al., 1991; Chien et al.,
2005). Thoi gian nhung chitosan ciia cac cong
thirc 1a 2 phit, sau d6 dé kho tu nhién va bao
g6i bang thi PE ¢ duc 16 (Chang and Peterson,
2003). Cong thirc d6i chimg khong nhing
chitosan, khong bao géi bang tai PE, ky hiéu 1a
bC. Chanh sau khi xur ly duoc biao quan &
nhiét d¢ phong (nhié¢t d6 trung binh Ia 33°C).
Tién hanh theo ddi va phan tich dinh ky 10
ngay mot lan. Thoi gian bao quan qua tdi da 1a
30 ngay.

2.3. Cac phwong phap phan tich

2.3.1. Xdc dinh sy bién doi mau sdc vo qud

Su‘ bién ddi mau séc Y() qua dugc xac
dinh bang may do mau cam tay NIPPON

DENSHOKU NR - 3000. Mdi qua chanh
dugce do 4 14n tai 4 vi tri khac nhau. Cac gia
tri do dugc thé hién béng hé mau L, a, b.
Trong d6 L biéu thi cho cudng do mau co gia
tri tir 0 (den) dén 100 (trang), a biéu thi cho
dai mau tir xanh 14 cdy (-60) dén do (+60), b
biéu thi cho dai mau tir xanh nudc bién (-60)
dén vang (+60).

2.3.2. Xdc dinh sw hao hut khoi luong tw nhién

Su hao hut khoi luong ty nhién duogc xac
dinh bang cach can khdi lwong cua qua trude
khi bao quan va & mdi 1an theo ddi bang can k§
thuat voi 3 1an 1ap lai (46 chinh xac 0,001 g).
2.3.3. Xdc dinh sw bién doi trang thdi két ciu
ciia qud

Su bién dbi trang thai két céu cia qua
duoc thé hién béng dd cliing cua rudt qua, xac
dinh bang may do d6 climg cam tay vai 4 lan
lap lai. Gia tri do dwoc biéu thi bang don vi
kg/ cm’.

2.3.4. Xdc dinh ham lwong chit khé tong so
Ham luong chit kho tong sb cia qua
duoc xac dinh bang phuwong phéap siy & 85°C
trong 2 gio, sau d6 nang 1én 105°C va sdy dén
khéi lugng khong dbi.
2.3.5. Xdc dinh ham luwgng vitamin C
Ham lugng vitamin C dwoc xac dinh
bang phuong phap chuan d I, 0,01N.
2.3.6. Xdc dinh ham lwong axit hitu co tong
5o

Ham luong axit hiru co tong sé cua dich
qua dugc xac dinh theo phuong phap
A.O0.A.C (1984).

2.4. Phuong phap xir Iy s6 liéu
S6 liéu thi nghiém duoc xir Iy thong ké

bang phan mém MINITAB 14.

3. KET QUA VA THAO LUAN

Sau khi b tri thi nghiém bao quan chanh
tai nhiét do phong, chung t6i nhan thay dén
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ngay thir tu thi vo qua chanh ¢ cong thic ddi
ching (khong xur 1y chitosan, khong bao goi)
bi héo, nhin nheo, xuét hién nhiéu vét thim
nén phai loai bo. Vi vay, cac két qua nghién
ciu dudi day chi tap trung cho nhom chanh
dugc bao quan bang mang chitosan.

3.1. Anh hwéng ciia nong dé chitosan dén
su bién doi cac chi tiéu vat ly ctia chanh
trong qua trinh bao quan

3.1.1. Anh hwéng ciia nong dé chitosan dén
sw bién doi mau sic vé qud trong qud trinh
bdo quadn

Mau sic vo qua 1a mot trong nhimg chi
tiéu quan trong dé danh gia chit luong cam
quan cua chanh. Thong thudong vé qua chanh
sau khi thu hoach chuyén dan tir mau xanh

sang vang lam cho miu mi ciia qua kém di.
Trong qua trinh bao quan mau sic cua vo qua
c6 su thay ddi khéac nhau (Vo Thi Diéu H?mg,
2006). Sy bién d6i mau sic ciia vo quéa thong
qua chi s6 L va b dugc thé hién ¢ hinh la va
1b. Cung véi su tang cua thoi gian bao quan,
chi s6 L va b ctia vo chanh ciing ting 1én & ca
3 cong thirc. D6 1a do khi dugc dua vao bao
quan, vo chanh xanh nén chi s6 L va b nho,
tuy nhién sau thoi gian bao quan mau sic vo
qua chuyén sang vang nén gia tri cia L va b
tang 1én. Thoi gian bdo quan cang dai thi su
bién d6i nay cang rd rét. Trong thi nghiém
nay chitosan lam chém su bién d6i mau cua
qua chanh. Nong d khac nhau, kha nang giir
mau cua vo chanh ciling khiac nhau. Chanh
duoc nhung chitosan néng d6 1,5% c6 mau
sdc vo dep nhét sau 30 ngay bao quan.
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Hinh 1a. Bién dbi chi s6 L trén v6 qua chanh
& cac cong thirc bdo quin

3.1.2. Anh huwéng ciia nong dé chitosan dén
hao hut khoi luong tw nhién va dp cung ciia
chanh bdo qudn

Cung voi sy bién d6i vé mau sic la sy
hao hut khoi lugng tu nhién va bién doi vé
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Hinh 1b. Bién ddi chi s6 b trén vé qua chanh
6 cac cong thirc biao quin

trang thai két cAu cia qua chanh bao quan &
cép nong do chitosan khac nhau (V6 Thi Diéu
Hang, 2006) (Hinh 2 va Hinh 3).
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Hinh 2. Sy hao hut khéi lwgng tw nhién caa
chanh & cac cong thirc bao quan

Nhin chung, khéi lugng ty nhién va do
cimg ctia qua chanh cé xu huéng giam dan
theo thoi gian bao quan. Xu ly chanh véi
cac n(‘”)ng dd chitosan khac nhau da tao ra
cac mang bao xung quanh qua co6 do day
khac nhau, tir 46 anh hudng dén tdc d6 thoat
hoi nuéc va ho hip cua qua. Chinh vi thé,
din dén sy sai khéac c6 vy nghia vé su hao hut
khéi lwong tw nhién cia chanh trong qué
trinh bao quan. Bén canh do, trong qua trinh
bdo quan, protopectin trong qua dudi tac
dung protopectinase va
polygalacturonase da dugc thuy phan thanh

cua enzyme
pectin hoa tan, do vdy ma d¢ cliing cia qua
chanh cling giam di trong qud trinh bao
quan.

Két qua thi nghiém cho thdy khi xu 1y
chanh véi né)ng do chitosan 1,5% thi duy tri
dugc khdi luong ty nhién va do cliing qua
cao nhat, lam cho qua chanh van cing mong
sau thoi gian bao quan.

3.2. Anh hwéng ciia nong d9 chitosan dén
swr bién ddi cac chi tidu hoa sinh ciia chanh
trong qua trinh bao quan

Hinh 3. Bien doi do cirng cia chanh
& cac cong thirc bao quan

3.2.1. Anh hwéng ciia nong dp chitosan dén
ham lwong chit khé tong sé ciia chanh bdo
qudn

Ham luong chat kho tong s 1a mot chi
tiéu quan trong dé danh gia chit lugng cua
qua chanh. Két quéa cua thi nghiém nay, Ham
luong chat kho tong s6 ciia nguyén lidu 1a 9,6
(%) nhung sau 10 ngay dau bao quan né da
giam xudng 7,9%; 8,5%; 8,2% lan lugt & qua
chanh cia CT1, CT2 va CT3. Sau 30 ngay
bao quan thi ham lugng chat kho tong sé chi
con co 5,8% o CT1; 7,1% & CT2 va 6,8% &
CT3 (Hinh 4). Nguyén nhan sy gidm ham
luong chat kho 1a do trong qua trinh bao quan
qua van tiép tuc qua trinh ho hip. Trong qua
trinh ho hép, chung da st dung mot phﬁn chét
kho duy trit cho qua trinh di hoa dé sinh ning
luong duy tri sy séng cua qua (Ping Xuyén
Nhu va Hoang Thi Kim Thoa, 1993). Qua
chanh ciia cac cong thic xir Iy véi ndng do
chitosan khac nhau tao nén d§ day mang bao
khac nhau. Do anh huong dén kha ning trao
dbi oxy voi moi truong nén cudng do hd hip
cua qua tai cac cong thirc s€ khac nhau. Sau
30 ngdy bao quan, chanh duoc xu Iy & nong
dd chitosan 1,5% gitt dugc ham luong chét
kho tong sb 16n nhét.
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Hinh 4. Bién d6i ham lugng chét kho tong sb
ciia chanh & cac cong thirc bao quan

3.2.2. Anh hwéng ciia néng dp chitosan bdo
dén ham lwong axit hitu co tong so cua
chanh trong qud trinh bdo qudn

Axit hiru co trong qua chanh twong dbi
cao, dong vai trd quan trong trong thanh phan
dinh dudng cua qua. Axit c6 trong nguyén liéu
chanh tao cho qua c6 vi chua va huong thom
dic trung dong thoi do axit cao s& gitp cho qua
trinh bao quan dugc thuan loi vi vi sinh vat kho
phét trién trong méi truong axit. Ham lugng
axit hitu co tong sb cuia chanh giam déan trong
qua trinh bao quan (Ping Xuyén Nhu va
Hoang Thi Kim Thoa, 1993). Trong 10 ngay
dau ham lugng axit hitu co tong sd gidm
nhanh, trong giai doan 20 va 30 ngay d¢ giam
ctua ham lugng axit cham hon (Hinh 5).
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Hinh 5. Bién d6i ham lwong axit hiru co ciia
chanh & cac cong thirc bdo quan
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Didu nay co thé giai thich do trong thoi
gian bao quan chanh van tiép tuc ho hép.
Trong qua trinh nay chanh sir dung cac chat
¢6 trong qua dé 1am nguyén liéu ho hap, trong
d6 co6 axit hitu co. Pong thoi ham lugng axit
hiru co ctia chanh con giam do n6 tham gia
vao qua trinh decacboxyl hoa. Do vdy ma
cung voéi su gia tang cia thoi gian bao quan
ham luong axit hitu co ciia chanh giam dan.

Sau 30 ngay bao quan, ham luong axit
hitu co tong sd cua chanh bao quan bing
chitosan 1,5% cao hon han so véi chanh cua
2 cong thuc con lai (mic 0=0,05). Gitra CT1
va CT3 khong c6 su khac nhau 1o rét vé ham
lugng axit hitu co tong s6. Nhu vay, c6 thé
thdy rang nong do chitosan khac nhau c6 anh
huong dén cudong d6 ho hap cia qua, truc
tiép lam bién d6i ham luong axit hitu co
trong chanh bao quan. Sau 30 ngay bao quan
chanh dugc xtr Iy & ndng d6 1,5% co chit
luong tot nhat.

3.2.3. Anh hwéng ciia nong dé chitosan dén
ham luwgng vitamin C trong qud trinh bdo
qudn
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Hinh 6. Bién di ham lwong vitamin C ciia
chanh & cac cong thirc bido quin

Vitamin C 1a mot thanh phin hét suc
quan trong ddi v6i con ngudi va chanh 1a loai
qua rat giau vitamin C. Ham luong vitamin C
trong chanh nguyén liéu 1a 46,3 (mg%) nhung
sau 30 ngay bao quan thi ham lugng nay gidm
xudng con 12,6 (mg%) ¢ CT1; 16,9 (mg%) &



CT2 va 14,6 (mg%) ¢ CT3. Két qua thi
nghiém cho thiy thoi gian bao quan cang dai
thi ham lugng vitamin C trong qué chanh cang
giam thip (Hinh 6). Két qua nay phu hop v6i
ket ludn cua Pang Xuyén Nhu va Hoang Thi
Kim Thoa (1993). S¢ di nhu vay la do vitamin
C rat d& bi oxi hoa dudi sy xuc tac cua enzym
ascorbat oxidase.

Trong 10 ngay dau ham luong vitamin C
giam manh, sau d6 giam tur tur sau 20 va 30
ngiy bio quan ¢ tit ca cac cong thirc. Giita
CT2 va CT3 & 20 ngay dau khong co sy khac
nhau vé ham lugng vitamin C, nhung sau 30
ngay bao quan sy khac biét nay la r6 rét, ham
lwong vitamin C ¢ CT2 1a cao nhét, CT1 1a
nho nhat (mac 0=0,05). Nhu vdy, néng do
chitosan bao quan c6 anh huéng dén ham
lugng vitamin C cua quad chanh trong thoi
gian bao quan.

4. KET LUAN

Mang chitosan bao boc quanh qua chanh
tuoi di co tac dung lam giam hao hut khdi
luong tu nhién, giam bién doi mau sic vo qua
cling nhu duy tri trang thai két cdu qua, giit
ham luong chat kho tdng sb, ham luong axit
hitu co tong sé va vitamin C van & muc cao
trong subt thoi gian bao quan. Do d6 giup qua
twoi lau, gidm sy nhdn nheo cua vé, gilr
huong vi cia qua, duy tri chat luong dinh
dudng va chat luong cam quan ciia qua trong
qué trinh bao quan.

Chitosan c6 tac dung kéo dai thoi gian
bao quan cia chanh tuoi 1én dén 30 ngay. Sau
30 ngay bao quan, chanh dugc xur 1y chitosan
o néng do6 1,5% gitt dugc mau sdc dep nhét,
¢6 hao hut khdi lugng tu nhién thép nhét va
d6 ctng bién d6i it nhat. Pong thoi cac thanh
phan hoa sinh cu thé 13 ham luong chat kho
tong sb (chat kho tong sb cua chanh nguyén
liéu 9,6%, sau 30 ngay bao quan con 7,1%),
ham lugng axit hiru co (giam tir 7,1% xubng
4,6%), ham lugng vitamin C (tor 46,3 mg%
con 16,9 mg%) cao nhét trong ba cong thirc
nghién ctru cua thi nghiém.
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