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NGHIEN CUU ANH HUONG CUA CHITOSAN KHOI LUQNG PHAN TU THAP
TOI CHAT LUQNG VA THOI GIAN BAO QUAN DUA CHUQT

Pham Thi Phwong’, Nguyén Vin Binh, Luu Hong Son, Nguyén Thi Poan

TOM TAT

Truong Pai hoc Nong Lam — DH Thai Nguyén

Muc dich ctia nghién ctru ndy nhiam danh gia anh hudong ciia khbi lugng phan tir chitosan t6i chét
luong va thoi gian bao quan dua chudt. Dua chudt thu hai tai xi Tac Duyén, thanh phd Thai
Nguyén, duge xir Iy pha mang chitosan c6 khdi lugng phan tir khac nhau twong tmg 1a 30 kDa
(chitosan thong thuong), 10,4 kDa, 9,9 kDa, 9,5 kDa (chitosan khdi lwong phan tir thip), ndng do
1,5%, d6i chimg (khong xir 1y). Mau xir 1y duoc bao goi trong tii PE va bao quan lanh ¢ (2 — 6°C).
Két qua sau 35 ngay bao quan cho thiy chitosan c6 khdi lugng phan tir 10,4 kDa cho két qua tot
nhét vé han ché ti 18 thdi hdng, gitr dugc mau sdc qua dep nhéat, hao hut khéi luong tu nhién thép
nhit, ham lugng chat kho hoa tan tong sb, ham lwong vitamin C, ham luong axit hitu co tong s6
giam thap nhat, chit lugng cam quan dugc danh gia tt nhat.

Tir kKhéa: Chitosan, chitosan khoi liwong phén tir thdp, dwa chudt, bao qudn, khoi heong phén tir

MO DAU

Chitosan 1a mdt polymer ty nhién dugc hinh
thanh tr qué trinh diacetyl hoa chitin, c6 kha
ning khang khuéan, kha ning phan huy sinh
hoc va khong ddc [11]. Chitosan c¢6 kha nang
tao mang ban tham trén bé mit rau qua giup
ngin can mot ph?m CO,, O, va hoi nudce do do
giam ho hép, giam thoat hoi nude, tri hodn
qua trinh chin va gia hoa, giam su that thoat
ctia cac hop chét bay hoi, dan dén duy tri chét
lwong dinh dudng va chat luong cam quan ciia
rau qua [2]. Cac nghién ctru truc ddy cho rang
chitosan da cai thién dugc kha nang bao quan
ctia mot so loai trai cay nhu, man, du du, dua,
dua chudt, dau tay,... [3], [4], [7], [9], [10].
Mic du chitosan thong thuong cé nhiéu tinh
chit uwu viét duoc ung dung rong rai trong
thuc té, tuy nhién han ché cua chitosan 1a kha
nang khang vi sinh vét va tinh tan kém.
Chitosan c6 nong do 1% khong cé tac dung
tiéu diét hau hét cac loai ndam mdc giy hu
hong qua, mat khac chitosan khdng tan trong
nudc ma chi tan trong dung dich axit yéu dan
dén 1am giam kha ning két hop cta chitosan
v6i cac hop chit khac, nhét 1a khi mudn két
hop chitosan v&i mot $6 hop chit co tinh
kiém gy ra hién tuong két taa chitosan. Dung
dich pH axit ciing c6 thé gy hiéu mg sinh 1y
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bat 1gi cho hoa qua khi phil 1én bé mit qua.
Do d6 trong nhitng nim gan dy dé khic phuc
han ché cua chitosan thong thudng cac nha
khoa hoc da tong hop chitosan khdi lugng
phan tir thap, mot vat liéu c¢6 kha ning tan &
dai pH rong hon va kha niang khang khuan t6t
hon chitosan théng thuong [5], [6].

Dua chudt 1a loai qua ho hép dot bién, c6 ham
lugng nude cao va dé hu hong trong qua trinh
san xuat, van chuyén va bao quan, do dé can
c6 cong nghé bao quan phu hop [9]. Tuy
nhién & nudc ta chua c6 nhiéu nghién ctru bao
quan dua chudt noéi chung.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién ciu

Dua chu¢t dugc thu hai tai xa Tic Duyén
thanh ph6 Thai Nguyén. Thoi gian tir luc thu
hai dén khi tién hanh thi nghiém khong quéa
24 gi0. Qua dua chudt dugc lua chon déng
déu vé kich thudc, mau sic, do chin, khong
sdu bénh.

Chitosan do Viét Nam san xudt c6 do
diaxetil ha DD > 85%, khdi luong phan tir
khoang 30 kDa. Chitosan khdi lwong phén
tr thap dugc tong hop tai Truong Pai hoc
Nong Lam Thai Nguyén theo phuong phap
cua Liu va cs, (2006) [8].

B6 tri thi nghi¢m

Thi nghiém bao quan qua dua chudt duogc
chia thanh 5 cong thirc, ké ca dbi chung
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khong phu mang. Yéu cau qua trude khi phu
mang phai dugc rira sach bang nudc may, dé
r40 bé mat vo qua. Sau d6 dugc nhing vao mot
trong 4 dich 16ng chira chitosan c6 khdi luong
phan tir khac nhau, dbi chimg dugc nhiing vao
nudc cat, dé khd tu nhién sau d6 dugc xép vao
tai PE va bao quan & nhiét do (2 - 6°C). Mbi
cong thirc gém 30 qua, lap lai 2 lan.

DC: (khong boc mang)

CT 1: Chitosan 30 kDa, néng d6 1,5%

CT2: Chitosan 10,4 kDa, nong d6 1.5%

CT3: Chitosan 9,9 kDa, néng d0 1,5%

CT4: Chitosan 9,5 kDa, néng d0 1,5%
Phuwong phap nghién ctru

Ti 1& hao hut khdi lugng tw nhién (%) dugc
xé4c dinh bang cach can khéi lwong. Chat kho
hoa tan téng sé dugc do bang chiét quang ké
(Atago, Nhat Ban). Ham lugng vitamin C
dugc xac dinh bang phuong phap chuin do
iod, axit tong s6 dugc xac dinh bang phuong
phap chuin d6 NaOH, danh gia chat luong
cam quan theo phuong phap cho diém theo
TCVN 32-1579. Ti 1& théi hong duoc xac
dinh dua trén ti 1& sb qua thdi sau mdi 1an
theo dai trén tong sd qua bao quan [1].
Phwong phap xir 1y s6 liéu

S lidu dugc xtr Iy bang phan mém SPSS.
KET QUA VA THAO LUAN

Anh huwéng cia chitosan Kkhoi lwgng phan
tir thip dén hao hut khéi lwgng tw nhién
Két qua nghién ctru hao hut khéi lugng tu
nhién (HHKLTN) cta dua chudt duge trinh
bay trong bang 1.

Qua bang 1 cho thdy HHKLTN 16n nhit ¢
cong thirc PC, tiép theo 1a cong thirc phi
mang, CT2 véi khdi lugng phén tir chitosan
10,4 kDa cho ti 1¢ HHKLTN thap nhat. Két
qua nay 1a do & cong thirc ddi ching, miu tac
dung tryc tiép v6i moi truong dan dén qua
trinh mat nude dién ra nhanh chong. O cac
cong thirc phit mang HHKLTN thap hon do
chitosan c6 tac dung nhu mot mang ban tham
ngan can O, CO,, hoi nudc va sy dich
chuyén cua cac chit tan do d6 lam giam ho
hép, giam mat nudc va toe do cta phan tng
oxy hoa xay ra trong té bao giam [2]. Két qua
ctia chiing t6i phu hop voi nhidu nghién ciru
truéc day khang dinh, chitosan c6 tic dung
lam giam HHKLTN trén nhiéu loai qua nhu
man, dua chudt, dau tay [3], [9], [10]. Theo
tac gia Ibrahim va cs (2014) [7] cho ring
chitosan khdi luong phan tir thip & liéu lugng
chiéu xa 15 kGy c6 kha niang duy tri ¢ am
tdt hon so v&i chitosan khdi lugng phan tir
cao.

Anh huwéng cia chitosan khdi lwgng phan
tir thiAp dén ham lwong chit kho hoa tan
tong so (TSS)

Tir @6 thi hinh 1 cho thdy c6 sy thay dbi dang
ké ham lugng TSS giita chitosan khdi lugng
phan tir thip so voi chitosan thong thuong va
d6i ching. Sau 35 ngay bao quan, CT2 c6
ham lugng TSS giam it nhét, diéu nay 1a do
chitosan khdi lwong phén tir thip & mot gia tri
nhit dinh cung cip mot mang ban tham phu
hop xung quanh qua lam gidm ham lugng oxy
tiép xtic v6i qua, do d6 giam qua trinh ho hép,
gidm qué trinh trao d6i chit & qua dan dén tri
hodn qua trinh chin va gia hoa [7], [10].

Bang 1. T/ [é hao hut khoi lwong ti nhién cia dwa chudt trong qud trinh bao qudn

Hao hut khdi lwong (%)

Cong thire Thanh phén 7ngdy 14ngay 2lngay 28 ngay 35 ngay
PC Nudc cat 6,1° 11,17 14.9°7 20,0° 27,9%
CT1 Chitosan 30 kDa 4.4° 8,4° 12,3° 14,6° 18,8°
CT2 Chitosan 10,4 kDa 2,6° 4.4° 5,9° 7,0° 8,4°
CT3 Chitosan 9,9 kDa 3,4° 6,2° 8,3¢ 9,9% 13,6°
CT4 Chitosan 9,5 kDa 4,1° 7,2° 10,2° 12,3 16,9

Ghi chit: Cdc chit s6 & ciing mét ¢t ¢6 s6 mii khdc nhau thi khac nhau c¢é Y nghia 6 mirc a = 0,05
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TSS (°Brix)
= N w EuN (@)] (o))

Hinh 1. Su bién doi ciia ham lwong TSS trong qua trinh bao quan
Bang 2. Su bién doi ham luwong vitamin C cua dwa chudt

Céng \ X Ham luwgng vitamin C (mg/ml)

thire Thanh phan Ongay 7 ngay l4ngay 21ngay 28ngay 35ngay
bC Nudc cat 12,9 10,4° 9,3° 7,6° 5,7° 4,1°
CT1  Chitosan 30kDa 12,9 11,7° 10,2¢ 8,7° 6,1° 5,3
CT2  Chitosan 10,4 kDa 12,9 12,52 11,8° 10,72 8,7 6,9°
CT3  Chitosan9,9kDa 12,9 12,3%® 11,3° 9,5° 7,9° 6,3%
CT4  Chitosan9,5kDa 12,9 12,1° 10,8° 8,8° 7,3 5,7

Ghi chii: Cdc gid tri trong ciing mgt cét cé s6 mii khdc nhau thi khdc nhau 6 mikc y nghia a = 0,05

Trong qua trinh bdo quan ham lugng TSS c6
thé ting hodc giam tly thudc vao diéu kién
bao quan, dd chin thu hoach, dic diém chin
va ho hip cua timg loai qua. Két qua ghi nhan
anh huong tich cuc cua chitosan toi TSS ciing
duoc cong bd boi Petriccione va ¢s (2015) [10]
ham luong TSS giam it nhat ¢ dau tay xu ly
bang chitosan nong do 1 va 2% bao quan &
nhiét d6 2°C. Két qua tuong tu ciing duoc cong
b6 boi Bal (2013) [3] ham lugng TSS trong
mén ting chdm khi dugc xir Iy bang chitosan
1% sau 40 ngdy bao quan & nhiét do 0 — 1°C.
Anh huwéng ciia chitosan khdi lwgng phan
tir thAp dén ham lwgng vitamin C

Vitamin C rt nhay cam va dé& bi phan huy do
anh huong ciia xir 1y sau thu hoach va diéu
kién bao quan [3]. Ham lugng vitamin C gidm
tir khi thu hoach cho dén khi két thic quéa
trinh bao quan. Bang 2 cho thay ham luong
vitamin C giam nhiéu nhat ¢ cong thic dbi
ching (4,1 mg/ml), tiép theo 1a chitosan
thong thuong, mau duge xir Iy bang chitosan
khéi lwong phan tor thip c6 ham luwong
vitamin C giam it hon va CT2 giam it nhat.

Ham lugng vitamin C & cac mau boc mang
giam 14 do tinh thAm oxy ctia mang chitosan
thip dan dén giam hoat dong cta cac enzyme
va ngan chan qua trinh oxy hda vitamin C [3].
Két qua nay phu hop voi két qua nghién ciru
cta Pham Thi Phuong va cs (2016) [1] ham
lugng vitamin C ¢ nhitng qua dugc phtit mang
giam lién tuc trong sudt thoi gian bao quan va
cao hon so véi cong thirc dbi chung. Tuy
nhién ciing c6 nghién ctru cong bd cac két luan
trai nguoc voi két qua nghién ciru nay cho rang
ham luong vitamin C gidm tur khi thu hai cho
dén két thuc qua trinh bao quan nhung khong
c6 su sai khac c¢6 y nghia & cac cong thire phu
mang va doi chimg.

Anh hwéng ciia chitosan khdi lwong phan
tir thAp dén ham luong axit tong so

Axit hitu co dong vai tro quan trong trong hoat
dong trao ddi chét, tao nén mui vi dic trung cho
rau qua dong thoi bao vé viatmin C [1], [3]. Tir
d6 thi 2 cho thdy ham luong axit hitu co tong s6
giam nhiéu nhat & cong thirc DC va giam it nhat
0 CT2, cac cong thic con lai ham lugng axit
hitu co tong s6 giam khong dang ké.
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Hinh 2. Sy bién doi ham liwong acid tong sé trong qud trinh bdao qudan dwa chugt

Ham lugng axit hitu co tong s6 giam c6 thé
1a do qué trinh bién dbi axit thanh duong hoic
axit duoc sir dung trong qué trinh trao doi chat
[7], [10]. Mat khac & cong thic phi mang do
chitosan ¢c6 tac dung lam giam su phat trién cua
carbon dioxide, ham luong duong, TSS va axit
tong s6 & trai cdy dugc phii mang thip hon so
v6i khong pht mang [1].
Anh huwéng ciia chitosan khdi lwgng phan
tir thap dén ti 1 thoi hong
Két qua bang 3 cho thdy dua chudt bat dau
théi hong sau 14 ngay bao quan. Sau 35 ngay
bao quan CT2 c6 ti 1¢ thdi hong thap nhat, DC
c6 ti 1¢ thdi hong cao nhit, cac cong thirc phit
mang ¢ ti 1& thdi hong thip hon PC. Do
chitosan c6 tac dung tc ché su phat trién ciia
vi sinh vat, su nay mam cua bao tir, su phat
trién cta soi nAm, do do ti 18 thi hong & qua
dugc xir 1y chitosan thuong thap hon va xuat
hién cham hon so véi d6i chung [3].

Bang 3. T [é thoi hong cia dwa chugt

Chat lugng cam quan dwgc danh gia theo
TCVN 32-1579. Hoi dong dénh gia gom 10
ngudi, str dung thang diém 5 gém 6 bac (0-5
diém). Két qua dugc trinh bay & bang 4.

Bang 4. Chat lwong cam quan ciia dira chudt sau

35 ngay bao quan

~ Mau A 2
Co’ng sic vo Mui Vi D,(') Tgng
thire . *  cung diem

qua

bC 1,8 2 22 15 7,5
CT1 3,5 3 32 26 12,3
CT2 45 4.2 4 4,2 16,9
CT3 4 3,8 36 4 15,4
CT4 3,5 3,3 3 3,2 13,1

Cong Ti 1§ thdi hong (%)

thirc 14ngay 2lngay 28ngay 35 ngay

PC 5 9,28 12,5  33,8°
CT1 1,77 6,7® 9,2 16,2°
CT2 o° 1,7° 5¢ 10,0°
CT3 o° 2,5° 7,5% 13,0°
CT4 0 5 7,5% 14,1°

Anh huéng ciia chitosan khdi lwgng phan
tir thAp dén chét lwgng cam quan
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Sau 35 ngdy bao quan cong thic DC ¢ chét
luong cam quan duoc danh gia thip nhat,
CT2 c6 chat lugng cam quan tot nhat, mau
sic qua thay dbi khong dang ké so véi qua
ban diu dua vao bao quan, van giit duoc
huong vi clia qua va khong c6 mui vi xdu so
v6i di chimg. Két qua nghién ctru phu hop
véi nghién ctru cua Ibrahim va cs (2014) [7]
cho rang diém mui thom ti da dugc quan sat
thdy trong trudng hop qua dugc xir Iy bang
chitosan chiéu xa liéu luong 15 kGry.

KET LUAN

Két qua nghién ctu anh huong cua khdi
luong phan tir chitosan téi chat luong va thoi
gian bao quan dua chudt cho thay chitosan c6
khéi lwong phan tir (10,4 kDa) cho két qua tét
nhat, hao hut khéi lwgng ty nhién thap nhat,
chat khd hoa tan tdng sé, axit téng s, ham
luong vitamin C giam it nhét, ti Ié thbi hong
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thap nhit. Sau 35 ngay bao quan chat luong
cam quan cua dua chuft dugc danh gia la
tot nhat.
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STUDY ON THE EFFECTS OF CHITOSAN LOW MOLECULAR WEIGHT
ON QUALITY AND SHELF LIFE OF CUCUMBER

Pham Thi Phuong”, Nguyen Van Binh,
Luu Hong Son, Nguyen Thi Doan
University of Agriculture and Forestry - TNU

The purpose of this study was to investigate the effects of chitosan low molecular weight on the
quality and shelf-life of cucumber. The fruits were harvested in Thuc Duyen village, Thai Nguyen
city, were treated with chitosan high molecular weight (30kDa), chitosan low molecular weight
(10.4 kDa, 9.9 kDa, 9.5 kDa) at concentration of 1.5%, storaged at cold temperature (2 - 6° C).
Results after 35 days of storage showed that chitosan has molecular weight 10.4 kDa could
maintain the best colour, the lowest natural weight loss, the lowest total soluble solids, vitamin C,
titratable acidity, and decay rate, sensory quality were rated as the highest.

Keywords: chitosan, chitosan low molecular weight, cucumber, storage, molecular weigh
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