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Muc tiéu ctia nghién cttu nay nhiam danh gia hiéu qua bao quan qua nhan bang viéc st dung mot sé6 mang
bdo quan trén trén co s& fibroin/chitosan. Két qua thu dugc cho thay mang fibroin/chitosan kéo dai thoi
gian bdo quan qua ro rét, gidm chi s6 hoa nau, giam hao hut khéi luong, cuong ho hap va han ché su giam
vitamin C, téng ham luong axit, tdng luong duong trong qua nhan. Tac dung bao vé ting cuong ctia mot s6
chat phu gia nhu polyvinyl alcohol (PVA), cac hop chat khang khuin tw nhién, chit chéng oxy hoa va
ch6éng mat nuéc dén kha niang bdo quan cia mang da dugc nghién ciu. Két qua cho thay lop phu
fibroin/chitosan c6 phu gia c6 thé kéo dai thoi han st dung cta long nhan Ién dén 30 ngay trong qua trinh
bao quan & 5°C. Nhitng két qua mé ra huong tng dung 16p pht fibroin/chitosan kéo dai thoi gian bao quan

ctia qua nhan.

Tir khéa: Fibroin, chifosan, mang bao quan, bao quan quad nhan.

1. DAT VAN BE

Cay nhan (Dimocarpus longan Lour.) thuoc loai
cay an qua nhiét d6i va can nhiet déi, duoc trong
rong rai & nhiéu nu6e trén thé giéi, dac biet 1a &
Trung Quoc, Thai Lan va Viét Nam [1]. Tuy nhién,
qud nhan tuoi c6 thoi han st dung rat ngan, bi thoi
héng trong vong vai ngay & moi truong nhiét ¢6 xung
quanh tiy thudc vao giong cay tréng. Cac yéu to
chinh lam gidm thoi gian bao quan nhan va kha nang
ban ra thi truong 13 su bién mau ctia qua nhan va su
théi héng do vi sinh vat. Thoi han s dung ngan nay
han ché dang ké luwong tieu thu, vi vay nguoi ta da
chu y dén cac ky thuat bado quan qua nhan tuoi, bao
gom st dung chat bao quan hoéa hoc, 16p pht an
duoc, bao géi va st dung khi quyén bién déi [2, 3].
Viéc stt dung 16p pht dn dugc hita hen sé cai thién
chat luong va kéo dai thoi han st dung ctia trai cay va
rau qua [4]. Chitosan, mot chat tao mang sinh hoc da
nang c6 nguon goc tir qua trinh dé acetyl hoa chitin
da duoc tmg dung roéng rii trong linh vuc bao quan
tuoi do c6 kha nang twong thich sinh hoc tot, kha
nang phan hty sinh hoc, hoat tinh khang khu4n va
kha nang tao mang [4]. Do cac dac tinh hoa ly doc
d4o, chitosan c6 thé gitip giam thiéu sw mat do 4m va
lam cham hoé hap bang cach gidm su hdp thu 6xy cta
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trai cay tir moi truong [5]. Kha nang khang nhiéu loai
vi sinh vat bao gdm ndm, tdo va mot so vi khudn caa
16p pht chitosan ciing dugc bao cao [6]. Dua trén cac
nghién cttu trudc day, 16p pha chitosan da duoc tng
dung thanh cong dé kéo dai thoi gian bdo quan va
han ché su théi hong ctia nhiéu loai trai cay [4, 5, 7,
8]. Tuy nhién, mot s6 tinh chat vat ly nhu tinh kém
bén, tinh thdm nudc va thadm khi cda mang chitosan
da han ché ing dung cta no [9].

Gan day, mang trén co sé fibroin chiét xudt tir
kén tdm da duoc st dung dé bao quan mot s loai
qua nhu vai nhan, thanh long, qua c6é mui, xoai, dua
chuot, dau tay... va cho hiéu qua cao [10]. Mang
fibroin kém bén va cing hon mang chitosan nhung
lai it bi truong khi gap do 4m, dan dén bén véi thoi
gian. Nhu da phan tich & trén, mang chitosan mém
nhung bi truong nhiéu khi gidp moéi truong am [9].
Do d6, trong nghién ctru nay dé bao quan qua nhan
da két hop 2 vat liéu fibroin va chitosan dé tao mang
c6 do bén co hoc tot hon va do truong phu hop.
Ngoai ra, polyvinyl alcohol (PVA) ciing duoc st dung
dé tang dic tinh co hoc cia mang. Trong qua trinh
bao qua, qua nhan hay bi mat nudc, vo qua bi héa nau
do qua trinh 6 xy hoda cac phenolic boi enzyme
polyphenol oxidaza (PPO) tao ra mau niu trén vo
qua. D€ tranh hién tuong trén, da stt dung sap ong la
mot loai lipit ki nuoc va stt dung acid ascorbic dé lam
cham qua trinh oxi hoa. Hon nita, dé ting kha ning
bao quan, da bd sung thém nisin 1a chit khang khuin
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c6 ngudn goc sinh hoc. Mot s6 chi tieu dinh duong va
sinh 1y ctia qua duoc do dé danh gia hiéu qua bao vé
ctia cac thanh phan tao mang ciing nhu cta cac phu
gia.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Héa chat

Chisosan do Cong ty TNHH San xuit Kinh
doanh Chitosan Viét Nam san xuét c6 trong luong
phan tir 100.000 dalton, do dé axetyl hoa 96%, fibroin
duoc cung cap boi Phong thi nghiém Truong Dai hoc
Mo - Dia chat. NaOH (99,5%), glyxerin (99,5%),
ethanol (99,5%), acid acetic (98%), Na,CO; (99%),
CaCl, (99,6%), gelatin, poly vinyl chloride (PVA) duogc
cung cép boéi nha may hoa chat Guangdong
Guanghua, Trung Qudc.

2.2. Quy trinh pha ché dung dich bao quan

Dé d@anh gia hiéu qua bao vé cta cac thanh phan,
6 mau chat bao quan duoc pha ché theo cach sau:

- Cho 15 gam fibroin thém vao céc chita 1000 mL
dung dich acid acetic 2%, khudy lién tuc trong khoang
24 gio dé fibroin phan tan déu trong acid acetic.
Thém tir tir 15 gam chitosan vao coc chita hén hop
fibroin trong acid acetic, diéu chinh may khudy voi
toc do 350 vong/phut. Khudy lién tuc trong 2 h dé
phan tan déu protein trong gel chitosan dugc mau N-
Chi-Fib.

- Vira khudy lién tuc mau N-Chi-Fib vira thém tir
tir 4 g PVA, tiép tuc khudy cho dén khi hoa tan hoan
toan PVA duoc mau N-Chi-Fib-PVA.

- Thém 0,3 g chat hoat dong bé mat vao 15 mL
nuoc, khudy trong 1 gio, thém 0,6 g sap ong da 1am
nong chay va khudy lién tuc trong 1-2 gio cho dén khi
thu duoc hén hop dong nhat, cho hén hop nay vao
mau N-Chi-Fib, khudy théem 30 phut thu dwoc mau N-
Chi-Fib-Sap.

- Phan tan déu 2 g acid ascorbic vao hén hop N-
Chi-Fib thu duoc mau N-Chi-Fib-Asc.

- Thém 4 gam nisin cho tir tir vao coc chiza hén
hop fibroin va chitosan tiép tuc khudy trong vong 15
phut dé nisin phan tan déu thu duoc mau N-Chi-Fib-
Nis.

- Lam day dd cac buoc trén thu duoc mau téng
hop (N- Fib-Chi-Sap-Asc-Nis-PVA).

2.3. Phuong phép b tri thi nghiém

Qua nhan duoc thu hai dung d6 chin ky thuat
duoc loai bé 14, qua bi sau thai, dap nat, cat bét cudng
roi duoc xtt ly tién bao quan va chia thanh cac mau
voi khoi luong bang nhau (50 kg/mé), tién hanh ph
mang bang cac loai mang khac nhau. Theo d6, cac
chum nhan duwoc nhing trong cac dung dich phu
mang, dé kho, bao goi trong tai LDPE day 30 pm,
kich thudce 30 cm*40 cm, duc 16 1% véi duong kinh 16
la 5 mm, modi tii dong 2 kg nhan. Song song 14 mau
doi chimg khong nhing pht mang.

Tién hanh theo doi su thay d6i chat luwong
thuong phdm ctia cac mau trong thoi gian bdo quan
theo tan suat 5-10 ngay/lan (cho dén khi ty le hu
héng lon hon 10%), tir 6 danh gia duoc hiéu qua bao
quan ctia ché phim st dung.

Cac thi nghiém duoc b6 tri theo khoi ngau nhién
hoan toan (RCBD) véi 3 lan nhéc lai. Nghién citu kha
nang bao quan cta ché phdm tao mang ti fibroin kén
tim d6i v6i qua nhan chin mudn so véi ché pham tao
mang gel nano bac — 1a ché phdm da duoc thuong
mai trong nuoc.

2.4. Phuong phap danh gia chat lugng qua

Xac dinh hao hut khéi luong ty nhién bing
phuong phap can dinh ky khéi luong qua ban dau va
trong qua trinh bdo qua bing can c6 do chinh xac
0,001 g. Vitamin C duoc xac dinh theo TCVN 6427-
2:1998 (ISO 6557/2-1984). Acid hiru co toan phan cta
dich qua duoc x4ac dinh theo phuwong phap chuin do
dua theo TCVN 5483-91 (ISO 750-1981). Ham luong
duong téng duoc xac dinh theo phuong phap Ixekurt.
Ty lé thoi hong duoc biéu thi bang ty 1é khéi luong qua
bi hu hdéng trong tdng khéi lwong qua ctia mau. Qua
duoc tinh 1a thoi hong khi trén bé mat vé qua xuat hién
cac vét nAm moc, chom thdi hodc vé qua bi bién mau
nau thim. Su thay d6i mau sic trén vé qua dugc xac
dinh bang may do mau cam tay Minolta. Mau sic
duoc xac dinh trén nguyén tac phan tich anh sang,
voi 3 chi so do 1a L, a, b. Cuong do ho hap duoc xac
dinh theo phuong phap do kin, sir dung may ICA250
(Anh) dé do lwong CO,. Cuong do ho hap cta qua
duoc xac dinh dua trén nguyén tic sé6 ml khi (CO,)
tao ra do qua ho hap trong mot don vi thoi gian
trén mot don vi khéi luong qua. Xac dinh do chac
clia qua bang may do do cting Mitutoyo. Ham luong
chat kho hoa tan téng s6 duoc xac dinh theo TCVN
7771:2007, st dung khuc xa ké cam tay PAL-1 (Nhat
Ban) thang do 0-53°Brix.
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3. KET QUA VA THAO LUAN

Tién hanh cac thi nghiém nhu muc 2.3. Két qua
phan tich va theo dai cac chi tiéu chat luong ctia qua
nhan trong thoi gian bao quan & nhiet do 3-5°C duoc
trinh bay & cac muc dudi day.

3.1. Ti Ié thai hdng qué nhin trong qua trinh bao
quan

Két qua & bang 1 cho thdy, sau 5 ngay bao quan
tat cd cac mau thi nghiém déu chua c6 hién tuong théi
héng. Diéu nay cho thdy, trong thoi gian ngin phuong
phéap bao quan lanh da co tac dung han ché sy hue hong
cta qua nhan. Nhung khi thoi gian bao quan dai hon,
sau 10 ngay thi da co hién twong thoi hong & mau doi
ching (7,59%), cac mau N-Fib-Chi, N-Fib-Chi-Sap, N-
Fib-Chi-Asc c6 ti 1é théi hong rat nhé 1a 2,16%; 1,05% va
1,12%, trong khi cac mau thi nghiém N-Fib-Chi- PVA, N-
Fib-Chi-Nisin va mau téng hop 6 TP van chua c6 hién

tuong thoi hong. Nhu vay co thé thdy rang viéc str dung
cac chat bao quan nay da c6 tac dung dang ké trong
viec han ché s théi héng d6i voi qua nhan & cac
khoang thoi gian bao quan dai hon..

Ciing theo cac so liéu tir bang 1 cho thdy, sau 15
ngay bao quan mau déi chimg co ty 1é hu hong cao
(>20%). Trong khi do, xét trong ciing mot thoi diém
thi ti 1é théi hong & cac mau N-Fib-Chi, N-Fib-Chi-Sap,
N-Fib-Chi-Asc ciing bat dau tang t6i khoang 4-5%, nhan
bado quan boéi N-Fib-Chi- PVA, N-Fib-Chi-Nisin, mau
téng hop 6 TP chua bi théi hong. Tai thoi diém sau 30
ngay bdo quan, ty lé thoi hong ctia mau duoc pha
mang N-Fib-Chi 1a 16,13%, ctia cac mau N-Fib-Chi-Sap,
N-Fib-Chi-Asc tir 11%-12% (>10%), trong khi mau dugc
phtt mang N-Fib-Chi- PVA, N-Fib-Chi-Nisin, mau téng
6 ty 1é hur hong thap hon 10% (8,86%) — dat muc tiéu
bao quan.

Béng 1. Ti l¢ théi hong ctia cdc miu qua nhan béo quén theo thoi gian
Thoigian | . | NFib- | NFib- [ N-Fib-Chi-| N-Fib- | N-Fib-Chi- | N-Fib-ChiPVA-
(ngay) Chi |Chi-PVA Sap Chi-Asc Nisin Sap-Asc-Nisin
0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
10 7,99 2,16 0 1,05 1,12 0 0
15 22,23 9,33 0 4,21 4,28 0 0
20 - 11,32 3,56 9,02 8,67 2,56 1,71
25 - 14,33 7,56 11,21 11,64 6,56 4,90
30 - 16,13 9,33 11,55 12,33 9,35 8,86

3.2. Hao hut khéi luong

Hao hut khéi lugng ty nhién 1a hién twong sinh ly
khong thé tranh khéi trong qua trinh bdo quan rau
qua tuoi. Nguyén nhén la do qua trinh thoat hoi nudc
va qua trinh ho hap cta qua dan dén gidm khoi luong
tu nhién va ham luong chat kho du trix trong qua.

Mot trong nhiing tic dung ctia mang phu la han
ché qua trinh thoat hoi nudc ctia qua twoi néi chung
va qua nhan noéi riéng, tic 1a han ché ty 1¢ hao hut
khéi luong tw nhién ctia qua trong thoi gian bao
quan. Dé danh gia hiéu qua ctia ché phdm tao mang
fibroin tir kén tim, da tién hanh theo doi su thay déi
ty 1é hao hut khéi lwong tu nhién cia cac mau duoc
phti 6 loai mang. Két qua duoc trinh bay & bang 2.

Két qua & bang 2 cho thdy ty 1¢ hao hut khai
lwong ti nhién & tit ca cac cong thic déu tang dan
theo thoi gian bao quan. Thoi gian bao quan cang dai
mitc do hao hut cang 16n. Tuy nhién, & cung mot thoi

diém, mau doi ching co6 ty 1é hao hut ty nhién cao
nhat, cac miu c6 mang bao quan thi ti 1é hao hut
giam ro rét. Diéu nay duoc giai thich 1a do mau doi
ching khéng duwoc bao go6i nén hién twong thoat hoi
nudc ra ngoai moi truong xay ra manh, qua nhanh
chong bi kho vé, déng thoi cuong do ho hdp cao nén
cac chat dinh duong bi tén hao nhiéu nén da lam cho
ty 1é hao hut khéi luong tu nhién ctia mau cao nhat.
Khi thém sap ong va PVA vao mang N-Fib-Chi thi ti 1&
mat nuéc gidm, diéu nay 1a do sap ong c6 tinh ki nuéc
con PVA lam tang d¢ kin khit cia mang. Khi dung ca
sap ong va PVA (mau t6 hop) thi kha ning mat nuéc
con giam hon nta, acid ascobic va nisin khéng c6 tac
dung 1am gidm sy mat nuéc do khong 1am tang do
kin ctia mang.

Tuong tr nhu két qua dém ti 1é théi hong, khi st
dung céac chat bao quan thi st hao hut khéi luong
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giam di nhiéu, trong do mau t6 hop (N-Fib-Chi-PVA-

Sap-Asc-Nisin) c6 sur gidm khéi luong it nhat (Bang 2).

Bang 2. Ti 1é hao hut khdi luong ctia cac mau qua nhan bao quan theo thoi gian

Thoi gian BC N-Fib- | N-Fib- N-Fib- | N-Fib-Chi- | N-Fib-Chi- | N-Fib-Chi-PVA-
(ngay) Chi Chi-PVA | Chi-Sap Asc Nisin Sap-Asc-Nisin

0 0 0 0 0 0 0 0
5 3,25 1,74 1,75 1,49 1,44 1,25 0,97

10 6,60 2,91 2,62 2,43 3,87 3,75 1,79

15 9,81 3,28 2,97 2,98 5,71 4,55 2,91

20 11,91 4,61 4,47 4,30 7,55 5,67 2,13

25 - 6,34 5,62 4,61 8,65 6,72 4,36

30 - 7,21 6,71 5,11 9,9 8,09 4,86

35 - 7,74 7,23 7,04 10,78 9,36 5,82

3.3. Sy thay @6i ham luong vitamin C trong qua
trinh bao quan qué nhan

Vitamin C 1a thanh phan dinh duéng quan trong
nhung dé bi phan huy trong qua trinh bao quan. Két
qua nghién citu (Bang 3) cho thdy, ham luong
vitamin C trong mau déi chimg gidm nhanh nhat, cac
mau bdo quan gidm cham hon. Thém cac phu gia
PVA, séap, acid ascorbic va nisin déu lam giam kha

nang thoi hong nén 1am gidm su phan hiy vitamin C
cia qua, mau t6 hop c6 kha ning bao vé tot nhat.
Ham luong vitamin C giam nhanh hon sau 40 ngay
bao quan. Pén 20 ngay ham luong vitamin C trong
mau doi chimg gidm con 45% so véi ban dau va qua
nhan thoi hong hét sau do. Cac mau bao quan ham
luong vitamin C con Khoang 77-89% sau 40 ngay bao
quan.

Bang 3. Sy thay d6i ham hrong vitamin C clia c4c mau qua nhan bao quin theo thoi gian (mg%)

Thot NFib | NP N | N | N | NFIbChe
gian bC Chi Chi- ChiSap | Chi-Asc Chi- PVA-Sap-Asc-
(ngay) PVA Nisin Nisin

0 45,75 45,75 45,75 45,75 45,75 45,75 45,75

10 39,42 40,87 41,28 41,47 42,99 42,53 43,94

20 28,05 39,71 40,13 40,88 41,39 41,57 41,97

30 - 37,69 39,34 39,39 40,11 40,98 41,23

40 - 35,14 38,27 39,41 39,54 40,36 40,80

3.4. Sy thay d6i ham luong axit tdng trong qua
trinh bao quéin qua nhin

Axit hitu co c6 thé tham gia vao cac chu trinh
sinh héa (ho hip) nén ham luong cta ching ciing bi
giam trong qua trinh bao quan. Twong ty nhu vitamin
C, trong qua trinh quéa chin ham luong axit téng sé
giam di do qua trinh théi héng qua (Bang 4). O' mau
doi chimg ham luong axit téng gidm nhiéu nhat, khi
stt dung mang N-Fib-Chi thi ham luong axit téng
giam cham hon chimg té6 mang c6 hiéu qua bao vé

qua nhan. Cac phu gia acid ascorbic, PVA, sap, nisin
lam ting hiéu qua bao vé ctia mang N-Fib-Chi, trong
d6 nisin tang nhiéu nhat. Khi sit dung mau t6 hop N-
Fib-Chi-PVA-Sap-Asc-Nisin thi kha nang bao vé la cao
nhat. Cu thé, dén 20 ngay ham luong axit téng trong
mau doi chimg gidm con 46% so v6i ban dau va qua
nhan thoi hong hét sau d6. Mau t6 hop thi ham luong
axit con khoang 91% sau 40 ngay bao quan, & cAc mau
khac con 63-88%.

Bang 4. Sy thay d6i ham luong axit téng s6 ciia cAc miu qua nhén bio quan theo thoi gian (%)

L L o . . | N-Fib-Chi
Thoi gian BC N-Fib-Chi N-Fib-Chi- | N-Fib-Chi- | N-Fib-Chi- N-Fljb-.Chl- PVA-Sap-
) PVA Sap Asc Nisin L
(ngay) Asc-Nisin
0 0,112 0,112 0,112 0,112 0,112 0,112 0,112
10 0,069 0,092 0,099 0,100 0,924 0,108 0,110
NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2021 69




KHOA HOC CONG NGHE

20 0,052 0,079 0,091 0,096 0,087 0,108 0,110
30 - 0,072 0,085 0,091 0,080 0,103 0,107
40 - 0,071 0,080 0,085 0,075 0,099 0,102

3.5. Si thay ddi ham luong dudng téng trong qua
trinh bao quan qué nhan

Trong thoi gian bdo quan rau qua tuoi, phan 16n
cac thanh phan héa hoc bi bién ddi do ching tham
gia vao cac qua trinh ho hip hodc bi tac dong caa
enzyme va cac vi sinh vat gy hu hong. Duong la
thanh phan tham gia tich cuc vao qué trinh ho hép,
duong duoc vi sinh vat gay théi héng tiéu thu khi
ching xam nhép vao rau qua trong qua trinh bao
quan. Vi vay, viéc theo doi, danh gia su bién ddi ham
luong duong téng s6 trong qua trinh bdo quan 1a can
thiét dé dua ra phuong phap bao quan phu hop.

Bang dir lieu (Bang 5) cho thay ham luong
duong téng ctia mau DC gidm nhanh do qué trinh
phan huy cac hop chat gay suy giam duong téng. Cac
mau st dung chit bdo quan thi ham luong duong
téng gidm cham hon nhiéu. Trong s6 cac mau bao
quan thi cac mau 6 thanh phan tic N-Fib-Chi-PVA-
Sap-Asc-Nisin c6 kha niang bao vé tot nhat. Dén 20
ngay ham luong dudng tdng trong mau doéi chimg
gidm con 71% so voi ban dau va qua nhan thoi hong
hét sau d6. Mau 6 thanh phan ham luong duong con
trén 91% sau 40 ngay bao quan.

Béng 5. Su thay d6i ham hrong dudng téng clia cac miu qua nhin bo quén theo thoi gian

Thoq N N-Fib-Chi- | N-Fib-Chi- | N-Fib- | N-Fib-Chi- | N-Fib-Chi-PVA-Sap-
glz%n be Flb._ PVA Sap Chi-Asc Nisin Asc-Nisin
(ngay) Chi
0 16,88 | 16,88 16,88 16,88 16,88 16,88 16,88
20 13,78 | 16,00 16,03 15,78 15,98 16,23 16,44
30 - 15,70 15,78 15,55 15,75 16,01 16,09
40 - 15,01 15,09 14,98 15,01 15,1 15,49

3.6. Sy thay d6i mau sic qua trong qua trinh bao
quéan qua nhan

Mau sic v qua 1a chi tiéu tién quyét anh huéng
dén kha nang tiéu thu ctia qua nhan va hiéu qua cia
qua trinh bao quan. Su nau hoa vo qua thuong xay ra
sau thu hoach, lam giam hinh thiic bén ngoai ctia qua
va lam cho qua khong con gia tri thwong phadm. Mau
sic vé qua duoc xac dinh bing may do mau cam tay
dua trén nguyén tic phan tich anh sang véi 3 thong
s6 L, a, b. Tt ba thong s6 nay, da quy vé mot thong
s6 duy nhat 1a AE,, @€ dé dang hon trong viéc so sanh
st bién d6i ciing nhu sw khac nhau vé mau sic cta
cac cong thic thi nghiém va cong thie déi ching.
Két qua theo doi sur bién d6i mau sic vo qua nhan khi
duoc phtt cac loai mang khac nhau duoc trinh bay
trong bang 6.

Két qua & bang 6 cho thdy, trong qua trinh bao
quan mau sac vo qua bién déi theo chiéu huéng xdu
di & tat ca cac mau dong nghia voi viec thong s6 AE,,
tang dan. Dé dang nhan thay theo thoi gian, mau sic
& cong thic doi chimg bi bién déi nhiéu nhat, sau 10

ngay gia tri l1on hon 20, vo qua lic nay da bi nau hoa
va bién mau kha nhiéu. Cac mau duoc phtt mang c6
chi s6 mau sic khong khac nhau nhiéu sau 20 ngay
bao quan. Sy khac nhau bat dau thé hién ro rét tir
ngay thtr 25 tré di, khi d6 mau duwoc phtt mang t6 hop
¢6 su bién déi mau it nhat so voi mau duoc phtt mang
2 hodc 3 thanh phan.

biéu nay co thé giai thich 1a trong qua trinh bao
quan dudi tac dung cia enzyme polyphenoloxydase
(PPO) cac hop chat polyphenol, cac chiat mau
anthocyanin bi phan hty tao ra cac san phdm c6 mau
nau lam cho mau sic qua nhan bi nau héa. Bén canh
d6 hién twong mat nudc ciua vd qua, théi hong do vi
sinh vat ciing lam cho mau sic vd qua bi bién déi.
Mau duoc phtt mang fibroin tir kén tim da tao ra
duoc moi truomg bao quan vi khi hau cé nhiét do va
d6 4m thich hop c6 tac dung han ché mot phan hién
tuong mat nudc va cac hoat dong sinh 1y sinh hoéa tir
d6 han ché hoat dong ctia enzyme PPO ton tai trong
dich bao ctia vo qua.
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Bang 6. Sy thay d6i mau (AE,) cia cAc miu qué nhan b4o quan theo thoi gian

Thoi gian BC  |NFib-Chi N-Fib-Chi- | N-Fib-Chi- | N-Fib-Chi- | N-Fib-Chi- | N-Fib-Chi-PVA-Sap-
(ngay) PVA Sap Asc Nisin Asc-Nisin

0 0 0 0 0 0 0 0

5 7,25 2,96 2,57 2,98 2,87 2,77 1,87

10 21,86 5,97 5,56 5,83 5,43 5,56 4,43

15 7,17 7,22 7,02 6,00 6,85 5,00
20 9,11 8,41 9,05 8,25 8,99 6,85

25 10,80 9,61 10,62 9,32 10,42 8,32

30 12,72 13,60 11,60 13,21 10,60

3.7. Cuong d6 ho hdp ciia qua nhin duge bao
quan bing cac ché phdm ché tao dugc

Cuong do ho hép ciing 12 mot trong cac chi tiéu
anh hudng dén thoi gian bdo quan cta rau qua tuoi
ndi chung va qua nhan néi rieng. Cuong do ho hap la
mot chi tieu quan trong duoc dung dé danh gia muic
d6 ho hap clia rau qua tuoi trong qua trinh bao quan.
Qua trinh ho hdp tieu hao mot phan cac chat dinh
duong cé trong qua va sinh nhiét do vay trong qua
trinh bao quan, cuong do ho hdp dién ra cang manh
cang anh huéng tiéu cuc dén chat luong rau qua.
Trong qua trinh bdo quan, dé kéo dai thoi gian
thuong phdm thi cAn tim cdc bién phdp nham gidm
cuong do ho hap, tic 1a han ché qua trinh phan huy
cac chat trong thanh phan cta rau qua, on dinh chat
lwong rau qua. Qua cac so lieu thu dwoc cho thdy,
cuong do ho hap & tat ca cac mau thi nghiém déu gia
ting v6i thoi gian bao quan. Pong thoi viéc phtt mang
c6 anh huodng rat 1o rét dén cuong do ho hap ctia qua
nhan trong thoi gian bao quén, diéu do c6 thé thay ro
cuong do ho hap & mau doi ching trong khoang thoi
gian ngan da ting rat nhanh (sau 10 ngay cuong do
ho hép tang 237%), trong khi d6 cac mau duoc phu
mang tuy co su gia ting vé gia tri cuong do ho hap
nhung mitc ting cham hon nhiéu.

Két qua do cuong do ho hap ctia qua nhan khi st
dung cac dung dich bao quan khac nhau duoc trinh
bay trong bang 7. Két qua thu duoc cho thay su khac
biét 1o rét gitta cac mau duoc bdo quan va mau doi
ching khong duwoc bao quan. Khi st dung mang bao
quan c6 thanh phan N-Fib-Chi cuong d6 ho hap sau
sau 5 ngay giam tir 11,35 mgCO,/kg.h xuéng con
7,42 mgCO,/kg.h. Thém PVA va nisin thi cuong d¢
ho héap gidm xudng con khoang 6,83 mgCO,/kg.h va
6,72 mgCO,/kg.h. Chimg t6 khi thém hai phu gia nay
thi do kin cia mang tang lén, su thdm khi qua mang,
lam gidm su ho hdp. Tuy nhién viéc thém sap ong,
cao cheé va nisin cuong do ho hap gidm it hon, xudng
7,02; 7,12 va 7,01 mgCO,/kg.h twong ung. Stt dung
ché phdm bao quan t6 hop cho cudng do ho hip nhd
nhat 1a 6,32 mgCO,/kg.h. Su khac biét tré nén ro
rang hon khi bao quan thoi gian dai hon t6i 30 ngay.
Két qua trén da chi ra hé chat tao mang da cé6 tac
dung ngin can su hé hip cia qud rat tot giap lam
cham qua trinh ho hép la nguyén nhan chinh dan toi
thoi hong trong bdo quan rau qua. Khong nhitng thé
viéc lam gidm qud trinh ho hap cta qua con gidp qua
gitt duoc cac chat dinh duong va giit nudc trong qua
tot hon, gitr duoc gia tri ctia san pham.

Bang 7. Cuong do ho hdp (mgC0O,/kg.h) clia cic miu qua nhan trong qua trinh bdo quan

Thoi gian BC N-Fib- | N-Fib-Chi- | N-Fib-Chi- | N-Fib-Chi- | N-Fib-Chi- | N-Fib-Chi-PVA-
(ngay) Chi PVA Sap Asc Nisin Sap-Asc-Nisin
0 4,25 4,25 4,25 4,25 4,25 4,25 4,25
5 8,13 5,91 5,50 5,6 5,25 5,35 5,01°
10 14,35 7,42 7,02 7,12 6,72 6,83 6,32°
15 8,67 8,25 8,36 7,98 8,07 7,89
20 10,76 10,26 10,37 9,92 10,02 9,71
25 12,13 11,7 11,91 11,42 11,52 11,21
30 16,81 16,22 16,41 15,99 16,01 15,86

Cic két qud phan tich trén cho thiy mang to hop 6 thanh phan co hiéu quad bao quan tot hon c4. Trong
cdc thi nghiém dudi ddy, chi ddanh gi4 hiéu qué cia cdc mau PC, phi mang Nano S500 va mau t6 hop.
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3.8. Anh huéng ciia loai mang pht dén ham
luong chat kho hoa tan téng sé cila qua nhan

Ham luong chat kho hoa tan t6ng s (TSS) trong
qua bao gdém cac hop chat nhu duong (chiém cha
yéu), axit hitu co, vitamin hoa tan... Day la thanh
phan dinh duong quan trong dé danh gia chat luong
clia qua nhan. Sy thay déi ham luong chat ran hoa
tan téng so cia qua nhan khi duoc phtt biang cac loai

do cimg ctia qua nhan bing may do do lan Mitutoyo
(Nhat) voi qua can 200 g, don vi do 1a mm. Theo
phuong phap xac dinh nay, qua nhan cé do6 lun cang
cao thi cang mém. Su thay d4i do cing ctia qua nhan
khi duoc phti cac loai mang khac nhau duoc thé hién
o bang 9.
Bang 9. Anh huéng ciia loai mang pht dén do cimg
ctia thit qua nhan trong thoi gian bao quan (mm)

ché phdm tao mang khac nhau duogc thé hién & bang Thoi gian Loai mang
8 dudi day. . bao quan BC Mang Nano | N-Fib-Chi-PVA-
Bang 8. Anh huéng ctia loai mang phti dén ham (ngay) S500 Sap-Asc-Nisin
leong chit rin hoa tan tdng s6 clia qua nhan trong 0 0,25 0,25 0,25
thoi gian béo quéan (Bx) 5 0,42? 0,26" 0,26°
Thoi gian Loai mang 10 0,65" 0,39? 0,30°
bao quan Mang Nano | N-Fib-Chi-PVA- 15 - 0,50 0,38
(Ngay) | PC S500 Sap-Asc-Nisin 20 - 0,63¢ 0,51¢
0 21,6 21,6 21,6 25 - 0,72¢ 0,67°¢
5 21,0 21,5 21,6 30 - - 0,86
10 19,2 21,2 214 Két qua trinh bay & bang 9 cho thdy, trong qua
15 - 20,8 21,2 trinh bao quan d¢ cing ctia qua cé6 xu huéng giam
20 . 20,5 20,7 dan (twong duong voi gia tri do lan ting dan). Do
25 i 19,5 19,8 cing & mau doi ching gidm nhanh nhat, sau d6 dén
30 . _ 19,0 mau duge phtt mang Nano S500 réi dén mau phu

Két qua thé hién & bang 8 cho thdy ham luong
chat ran hoa tan tdng s6 giam ty lé thuan véi thoi gian
bao quan va thé hién su khac biét giita cac mau theo
thoi gian bao quan. Nguyén nhan la do sau khi thu
hoach qua van 1a thuc thé séng do vay van dién ra
qua trinh ho hip va trao ddi chat. P6i véi mau doi
ching, sau 5 ngay ham luong chat ran hoa tan téng
0 da giam dang ké so voi nguyen lieu ban dau. O cac
mau pht mang, khi xét ciing mot thoi diém thi ham
luong nay & mau dugc phtt mang fibroin tir kén tim
cao hon chut it so v6i mau pht mang Nano S500.
biéu nay c6 thé giai thich la do, tuy mang fibroin tir
kén tim c6 tac dung han ché qua trinh sinh ly sinh
hod ctia qua nhan hon so véi mang Nano S500 nhung
khong phai qua nhiéu dé c6 thé anh huéng lon dén
két qua phan tich ham luong chat kho hoa tan téng
s6 (c6 thé do sai s6 ctia phuong phap phan tich ham
lwong nay).

3.9. Anh hudng ctia mang phti dén do cimg ctia
thit qua nhdn chin muén

Trang thai cia qua tuoi néi chung va qua nhan
ndi rieng duwoc biéu thi thong qua do cing qua. Do
cung la chi tiéu quan trong lién quan dén cac bién ddi
vé c4u trac clia qua trong sudt thoi gian bao quan sau
thu hoach. Trong thi nghiém, da ti€én hanh x4c dinh

mang fibroin tir kén tim.

Co6 thé ly giai diéu nay nhu sau: khi qua nhan
chin, do hoat dong ctia enzyme thily phan thanh té
bao (polygalacturonase, cellulose) ma cac hop chat
phtc tap khong hoa tan trong thanh té bao (pectin,
cellulose) bi thiy phan, tao thanh cac chét hoa tan
don gian (pectin hoa tan, glucose), lam cho cau triuc
qua chuyén tir trang thai cimg sang mém. Viéc phu
mang da co tac dung han ché cac bién d6i sinh ly
sinh hoa trong qua, han ché hoat luc ctia enzyme
polygalacturonase va cellulose nh¢o d6 lam cham qua
trinh mém héa ctia qua. Do mang fibroin tir kén tim
c6 tac dung han ché qua trinh sinh ly sinh hoa ctia
qua nhan hon so voi mang Nano S500 nén d6 cing
clia cac mau ciing c6 su bién d6i khac nhau nhu trén.

4. KET LUAN

Trong nghién ctru nay, mot loai 16p phtt méi trén
co s broin/chitosan duoc ché tao dé bao quan qua
nhan. Két qua nghién ctru thit nghiém cho thay mang
fibroin/chitosan c6 kha niang kéo dai thoi gian bao
quan ro rét, gidm chi s6 hoa nau, lam cham sy hao
hut khoi luong, cuong ho hap va han ché sy giam
ham luong vitamin C, téng ham luong axit, tong
luong duong trong qua nhan twoi. Cac chat phu gia
stt dung nhu: polyvinyl alcohol (PVA), sap ong, chat
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khang oxi hda acid ascorbic, nisin déu lam tang kha
nang bao quan ctia mang, PVA lam ting d6 kin khit,
do bén ctia mang, sap ong 1a chat ki nuéc lam giam
kha ning mat nuéc, con acid asobic ttc ché qua trinh
oxi hoéa va nisin c6 tac dung diét khuin. Do d6, viéc
stt dung phéi hop cac phu gia cho hiéu qua bao veé tot
nhat. Lop pha t6 hop trén co sé fibroin/chitosan co
thé kéo dai thoi gian bdo quan ctia qua nhan lén dén
30 ngay trong qua trinh bao quan & nhiét do 5°C.
Nhimg két qua nay chi ra rang 16p phu
fibroin/chitosan c6 thé tao ra mot giai phap hiéu qua
dé cai thieén chat luong bao quan ctia qua nhan tuoi va
kéo dai thoi gian bao quan.

LOI CAM ON

Nhom tdc gid xin chan thanh cam on su tii tro
kinh phi cia S¢ Khoa hoc Cong nghé Ha Noi (Dé tai
md s6 01C-06/02-2019-2).
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EFFECT OF FIBROIN/CHITOSAN COATING ON THE PHYSICOCHEMICAL
CHARACTERISTICS OF LONGAN FRUIT
Bui Thi Le Thuy, Dao Dinh Thuan, Hoang Thi Le Hang,

Nguyen Duc Hanh, Vinh Khac Tang

Summary

In this work, a fibroin/chitosan hybrid films were prepared to preserve longan. Its effect on preservation
quality of longan fruits was investigated. The present study showed that the excellent film of
fibroin/chitosan markedly extended shelf life, reduced browning index, retarded weight loss, respiratory
intensity and inhibited the deccrease of vitamine C, total acid content, total sugar amount in fresh longan
fruit. The influence of some additives such as polyvinyl alcohol (PVA), natural antibacterial compounds,
anti-oxidants and anti-dehydration agents on preservation ability of films was investigated. The results
revealed that fibroin/chitosan coating can extend the shelflife of longgan fruits up to 30 days during
storage at 5°C. These data indicated that the fibroin/chitosan coating might provide an attractive alternative
to improve preservation quality of fresh longan fruits during extended storage.

Keywords: Fibroin, chitosan, preservation coating, longan preservation.
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