Tap chi Khoa hoc va Cong nghé, S6 70, 2024

NGHIEN CUU TAO MANG CHITOSAN PQ DEACETYL 90 KET HQP
ACID LAURIC VA UNG DUNG VAO BAO QUAN BO (Persea americana
MILL)

NGUYEN HUYNH DINH THUAN, TRUONG HOANG DUY*
Vién Céng nghé Sinh hoc va Thuwe pham, Truong Pai hoc Cong nghiép thanh phé Ho Chi Minh
*Tac gia lién hé: truonghoangduy@iuh.edu.vn
DOls: https://doi.org/10.46242/jstiuh.v70i4.4938

Tém tit. Chitosan, mot loai polysaccharide, dugc cong nhan 1a mdt vat liéu khong doc hai, phan huy sinh
hoc, twong thich sinh hoc va than thién voi méi truong. Viée két hop mot lugng nho acid lauric vao mang
chitosan nham ting cudng kha nang khang khuén so v6i mang chitosan nguyén chat. Myc dich ciia nghién
clru nay 1a dé nghién ctru tiém ning Gmg dung ctia mang chitosan c6 do acetyl hoa 90% két “hop voi acid
lauric dé bao quan qua bo sap (Persea americana MILL.). Acid lauric véi nong d6 tir 0.1% dén 0.3% (ty 1é
thém tir 0% dén 8%) s& dugc thém vao dung dich chitosan 1% & pH 3.8. Cac mang s& dugc do dac céc tinh
chat co hoc. Qua trinh bao quan qua bo sap s& dugc thue hién véi cac mau sau: khong bao mang, bao bang
mang chitosan, bao bang mang chitosan — acid lauric, nhing vao dung dich chitosan, nhting vao dung dich
chitosan - acid lauric (tat ca cic mau s& dugc rira bang nude am & 50°C trude khi bao quan). Cac két qua
nghién ctru chi ra rang mang chitosan v&i do acetyl hoa 90% & ndng do 1% két hop v6i 0.15% acid lauric
(ty 1& thém 4%) c6 tac dong dang ké trong viéc lam cham qua trinh suy giam chat luong, duy tri mau sac
va kéo dai thoi gian bao quan cua qua bo 1én dén 14 ngay. Nghién ciru niy mang lai thong tin quy gia vé
ung dung cia mang chitosan — acid lauric trong viéc bao quan qua bo sap.
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1. GIOI THIEU

Chitosan 1a mét polyme hitu co ¢ cau tric tuyén tinh tir cac don vi p - D — glucosamin lién két voi nhau
bang lién két B - 1,4 Glucozit [1]. Co ché chinh x4c cua hoat dong khang khuan cua chitosan, chitin va cac
dan xuét ctia chung van chua dugc biét dén day du. Tuy nhién hién nay c¢6 2 co ché duogc quan tam [2], thir
nhat, chitosan 1a dai phan tir tich dién duong, trong khi mang té bao vi sinh vat da s6 dién tich am, do d6
Xay ra tuong tac tinh dién lam cho mang t& bao vi sinh vat bi hu hong, ngin can qué trinh trao ddi chat qua
mang té bao, dong thoi 1am xuét hién nhitng 16 hong trén thanh té bao, protein va cac thanh phan ciu tao
cuia té bao bi thoat ra ngoai va vi sinh vat bi tiéu diét [3]. Thir hai, cac phén tir chitosan khi phan tan xung
quanh té bao vi vinh vat s& tao ra cic twong tac lam bién d6i ADN, anh huong dén qua trinh tong hop ARN
thong tin va tdng hop protein, ngin can sy hinh thanh bao tir, ngin can trao ddi chét, hap thu cac thanh phan
dinh dudng cua vi sinh vat... [4]

Acid lauric (hay con goi 12 acid dodecanoic - C12H2402) 1a mét acid béo chudi trung binh bao hoa ty nhién
¢6 & thyuc vat, dong vat va con nguoi. Acid lauric vira 14 chat khir vira 1a chét oxy hoa [5]. Bén canh dé, acid
lauric ¢6 dudi hydrocarbon khong phan cuc va mét ving dau cuc cia acid cacboxylic phan cuc nén né c6
thé tuong tac véi cac dung méi phan cuc ciing nhu chét béo, cho phép hoa tan chit béo. Monoglycerides
cta acid lauric 14 monolaurin, c6 hiéu tmg khang khuan, khang virus va khang ndm toan dién. Vi sinh vét
dé bi ton thwong nhét ddi voi acid béo chudi trung binh va cac monoglycerides ciia cac acid nay. Vi khuan
va virus 1a nhirng vi sinh vat dugc bao boc bang mot mang lipid (chat béo). Acid lauric va monolaurin ngam
vao mang ngoai cua vi sinh. Nhitng chit béo nay c6 hiéu tng bat 6n dinh lam méng mang nay dén muc no
phan hiy va tach roi ra, tiéu diét vi sinh. Qua trinh nay hiru hiéu dén mirc n6 cé thé tiéu diét ca nhiing siéu
vi di khang véi khang sinh. Vi khuan khong thé khang lai cac chat nay, vi thé acid lauric c6 thé sir dung
lap di 1ap lai ma khong so vi sinh vat téng hop khang sinh va phat trién thanh siéu vi.

Bo (Persea americana Mill.) 1a mot loai cdy cay ua am nhiét déi thudc ho Lauraceae, mot trong nhirng ho
thuc vat c6 hoa cd dién nhat. Méi trudng séng ty nhién cua né 1a Trung va Nam My. Loai P. americana
thudng dugc phan loai theo cach truyén thdng thanh ba phan loai chinh: Bo Guatemala (P. americana var.
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guatemalensis L.), Bo Mexico (P. americana var. drymifolia Mill.) va Bo West Indian (P. americana var.
americana Mill). Bo la m¢t trong nhitng loai cay an qua dugc wa chugng khong chi vi gia tri dinh dudng
ma nd con mang lai gid tri thwong mai, xuit khau cao cho ngudi nong dan. Tuy nhién do dic thu la ciy
nhiét ddi nén bo 1a loai qua c6 ho hap dot bién, thoi gian bao quan ngan va nhanh chin, nguyén nhan chinh
dan dén hu hong bo sau thu hoach 1a bénh than thu va théi cudng do nam Colletotrichum gloeosrioides gy
nén va vi khuan Erwinia carotovora gay bénh thdi qua [6], [7]

Trong nhirg ndm gan day, cac nha khoa hoc trong va ngoai nuéc dang quan tim nghién ctru kha ning sir
dung cac vat liéu biopolymer nhu cac polysaccharide, cac protein va cac chit béo dé tao mang nham huong
t61 phat trién cac bao bi an dugc hoic bao bi tw huy thay thé cho bao b1 plastic truyén théng. Dé c6 thé sir
dung nhu mét bao bi thuc pham, cac loai mang nay can phai 6n dinh vé mit sinh hoa, vi sinh va dam bao
v¢ sinh an toan thyc pham. Hién nay, mang nhya PE, PP 1a cac vat liéu dugc dung pho bién vai sb lugng
Ién dé bao goi thyc pham. Tuy nhién, dung cac vat lidu nay co6 mét sé han ché 1a ton that chat dinh dudng
cua thyc pham trong qua trinh lanh d6ng va bao quan, hon nira do thoi gian phan hity kéo dai, xir Iy kho
khin dong thoi gdy 6 nhidm méi trudng. Vi vdy nghién ciru mang chitosan c6 bd sung phu lidu dé thay thé
nhitng loai bao bi trén 14 viéc 1am mang lai gid tri to 16n v& mat xa hoi méc du gia tri kinh té thi c6 thé chua
bang cac loai bao bi truyén thong, bén canh dé con gitip gia ting gid tri ciia phé liéu thuy san.

Chitosan 1a mét loai Polysaccharide thu dugc bang deacetyl hoa trong méi truong kiém cua chitin [8], [9].
Pay dugc xem la mét loai vat liéu khong doc hai, phan hiy sinh hoc, tuong thich sinh hoc va than thién véi
moi trudng vai nhiéu dac tinh vuot troi [10]. Sy hién dién lugng nho acid lauric trong hdn hop 1a du dé ting
cuong kha ning khang khuén so vai chitosan tinh khiét [11]

“Nghién ciru tao mang Chitosan dé deacetyl 90 két hop acid lauric va iing dung véo bdo qudn bo (Persea
americana Mill.)” duoc chon véi muc dich tong hop ché pham phdi hop chitosan - acid lauric ¢6 hoat tinh
khang khuan t6t, on dinh, kéo dai thoi han sir dung ciia qua bo Sap, ciing nhu ¢6 thé wng dung trong bao
quan cac loai qua sau thu hoach nham gia ting thoi gian bao quan, ning cao thu nhip cho nguoi dan, nham
phat trién nén nong nghiép.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Phuwong phap chuén bi mau

Dung dich acid lauric: acid lauric & dang ran dugc pha vai con 96° dé hoa tan hoan toan thanh dung dich
g Véi cac ndng do khao sat.

Dung dich chitosan: chitosan dugc pha vao trong dung moi dém acetate véi pH 3.8 (theo TCVN 4320 — 86
vé pha dém acetate).

Bo 14 bo sép dugc thu nhan tir vuon ¢ Dik Lk, bo dugc chon lam thi nghiém la nhirng qua phat trién binh
thudng, c6 kich thudc dong déu, do tudi thu hoach 1a sau 300 ngay ké tir ngay ra hoa, khéi 1u0ng gua dat
tir 200 — 250g, khong sau bénh, khong tray xude, khong bi ton thuong va thoi gian van chuyén khong qua
8 tiéng.

2.2. Hoa chit, dung cu va thiét bi
2.2.1. Hoa chét

Chitosan v6i d6 deacetyl 90 tir Pai Hoc Nha Trang; acid lauric (C12H2402, p = 99%); C2HsOH 90°; acid
acetic 1% (CHsCOOH, p = 99.6%); sodium acetate (CH3;COONa); fehling A (CuS0O4.5H,0); fehling B
(KNaC4H406.4H,0, NaOH); dung dich Iod; méi truong PDA; dung dich sit (IIT) sunfat (Fez(SOu)s); kali
feroxyanua (Ka[Fe(CN)s], p = 99,5%); kém acetate (Zn(CH3COO)2, p = 99%); hexane (CeHus) co ngudn
gbe tir cong ty TNHH MTV Hoa Nam, xuét xt tir Trung Qudc.

2.2.2. Dung cu va thiét bi

May do mau CR-200 Chroma Meter (Minolta, Nht Ban); can phan tich; may khuay tir gia nhiét 10 vi tri
MSH-S10 (Trung Qudc); may do pH; becher, erlen, pipet, binh dinh mirc va buret cac loai; thiét bi do cau
trac Zwick/Roell (Ptrc)

2.3. B tri thi nghi¢m
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2.3.1. Thi nghiém 1: Khao sat kha ning tao mang cua chitosan c6 d6 deacetyl 90 khi két hop véi acid lauric
o tiing nong do acid lauric khac nhau

- Thong s6 ¢ dinh: ndong d¢ chitosan co d§ deacetyl 90 1a 1% (w/v), ham luong acid lauric bo sung 1a 10
ml

- Thong s6 khéo sat: cac murc néng d6 acid lauric: 0.1%; 0.15%; 0.2%; 0.25%; 0.3% (v/v)

Hoa tan lugng chitosan c¢6 do deacetyl 90 ndng d 1% trong dung mai acid acetic 1% va sodium acetate
3M dé dua vé dém pH = 3.8 trong khoang 48 gi sau d6 dé 6n dinh trong 10 phit rdi tién hanh loc dich.
Tién hanh bd sung acid lauric theo cac ndng d6 khao sat (0.1%; 0.15%; 0.2%:; 0.25%; 0.3% v/v) véi ham
luong c¢d dinh 14 10 ml vao khudy trong 2 gio. ROi d6 dia theo thé tich dich d tinh lugng chinh xéc (mg vai
dia c6 d¢ day mang bao mong mudn cho vao dia phing dé kho ty nhién trong 2 ngay. Khi khd boc mang
khoi dia roi dem di do céc chi tiéu.

Céu tric ciia mang duoc xac dinh bang phuong phap do co 1y

2.3.2. Thi nghiém 2: Khao sat kha ning tao mang ciia Ciia chitosan c6 do deacetyl 90 khi két hop véi acid
lauric & tung ti 1€ dung dich chitosan véi acid lauric

- Thong s6 cb dinh: néng do6 chitosan c6 d¢ deacetyl 90 1a 1% (w/v), néng d6 acid lauric t6i uvu dugc chon
0 thi nghiém 1.

- Thong s6 khao sat: cac mirc ti 18 chitosan - acid lauric 0%; 2%:; 4%:; 6%; 8% (V/v)

Tao dich chitosan nhu thi nghiém 1. Sau d6 dung dung dich acid lauric voi ndng do di duoc chon & trén,
b6 sung cAc ti 1¢ chitosan - acid lauric can khao sat (0%; 2%; 4%; 6%; 8% v/v) vao khuay trong 2 gio. Roi
d6 dia theo thé tich dich da tinh lwong chinh xé4c ing véi dia c6 d6 day mang bao mong mudn cho vao dia
phang dé kho ty nhién trong 2 ngay. Khi kh6 béc mang khoi dia roi dem di do cac chi tiéu.

Céu tric ciia mang duoc xac dinh bang phuong phap do co Iy

2.3.3. Thi nghiém 3: Khao sat chét lurgng cua bo Sap sau khi bao quan bang mang chitosan c6 do deacetyl
90 ket hop acid lauric

Tién hanh thi nghiém bao quan bo Sap véi 5 mau, mdi mau chuan bi 25 qua

- Mau 1: khéng ding mang bao (d6i chiing),

- MAu 2: bao mang chitosan

- Mau 3: bao mang chitosan — acid lauric

- Mau 4: nhing chitosan

- MAu 5: nhiing chitosan — acid lauric

Céc miu déu dugce rira nude 4m 50°C trude khi bao quan.

Thoi gian bao quan khoang 14 ngay, sau 2 ngdy cac mau s& duoc xac dinh khdi luong va cac chi tiéu lién
quan.

2.4. Phwong phap phan tich

2.4.1. Po ciu tric ctia mang [12]

Céc mang dugc giit trong méi truong cd nhiét do va dé am 6n dinh trong thoi gian 24h trurde khi tién hanh
do.

Luc kéo dut, 6 gidn dai va moé—dun dan hoi ciia mang duge xac dinh thong qua thiét bi do céu trac
Zwick/Roell. Mau thtr (20 mm x 120 mm) chiu tic dong cua luc kéo déng truc véi van tdc ¢b dinh (100
mm.min-1), lyc kéo F (Newton) va do gidn dai (%) duoc ghi nhan lai cho dén khi méu thir bi dut.

2.4.2. Xac dinh ham lugng chét kho hoa tan béng khuc xa ké

Ham luong chét kho hoa tan (°Brix) duoc xac dinh thong qua khic xa ké theo mé ta cua Quoc va cong su
[13]. Bo Sap duoc cit va bam nho rdi can 15g mau, ép ldy dich qua va tién hanh do ham luong chét kho
hoa tan bang khuc xa ké.

2.4.3. X4c dinh ham luong lipid tong trong bo sap

Ham luong lipid tong trong bo Sap duoc xac dinh théng qua k¥ thuat trich ly Soxhlet theo AOAC 963.15
v6i céac stra doi, trong d6 sir dung ete 1am dung méi [14], [15]

2.4.4. Phuong phap do mau

Mau séc ciia bo duoc xac dinh bang may do mau CR-200 Chroma Meter (Minolta, Nhét Ban) trong khong
gian mau (L*; a*; va b*). Cac vi tri do mau ndm & gitta mdi qua bo [13], [16].
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2.4.5. Phuong phap do d¢ cung (kg luc)

D¢ cling cua bo dugc xac dinh béng cach str dung may do d¢ cung hi¢u TR Turoni (Y). D¢ cting cua bo
dugc do tai 3 diém: dau, giita va cudi, sau d6 1ay gia tri va phan tich sy khac biét ¢ timg mdc thoi gian khao
sat.

2.4.6. Phuong phéap do su hao hut khdi luong (%)

Trong qua trinh bao quan, do diéu kién bao quan, sy ho hép manh ctia bo va do ¢ sy boc hoi nude nén
khéi lwong qua bo s& bj hao hut, lam giam khéi lugng bo. Pay 1a mét yéu tb can duoc cha ¥ trong qué trinh
bao quan bo ciing nhu céc loai rau qua khac. Khéi lugng mau ban dau va khéi lugng méiu theo thoi gian
khao sat s€ dugc cén va sau do tinh ty 1€ ph?m tram hao hut.

2.5. Phwong phap xir Iy két qua

Céc thi nghiém dugc b tri 1ap lai 3 1an. Phan tich dit liéu thu dugc bang Excel va phuong sai (ANOVA)
dé két luan su khac biét co y nghia hodc khong co y nghia. S lidu duoc thu thap, xir Iy bang phan mém
Statgraphic va R.

Tét ca cac thi nghiém da dugc thuc hién trong ba 1an. Dit liéu thu duoc duoc phén tich bang phuong phap
phan tich phuong sai mot chiéu (ANOVA), va su khac biét cu thé giita cac gia tri trung binh dugc xac dinh
bang quy trinh khac biét nho nhat (LSD) cua Fisher bang phan mém Statgraphics Centurion XV (phién ban
15.1.02) tai p <0,05. Két qua dugc biéu thi dudi dang trung binh + d6 1éch chudn (SD)

3. KET QUA VA BAN LUAN

3.1. Thi nghiém 1. Kh4 ning tao mang cia chitosan cé d§ deacetyl 90 khi két hop véi acid lauric &
tirng nong do khac nhau

Khao sat ndng do acid lauric anh huéng dén kha ning tao mang da duogc thyc hién thong qua qua trinh danh

gia cac chi tiéu bao,gé)m: ung sut chiu luc, dQ gian dai, modun dan hdi cua cac mang dugc tao ra tur dung
dich chitosan 1% két hop acid Laurid c6 cac nong do 0,1%; 0,15%; 0,2%; 0,25%; 0,3%.

Bang 1. Két qua ng suat chiu luc, d6 gidn dai, modun dan hdi cia cac mau chitosan 1% khi két hop
vaéi acid lauric ¢ tirng nong d6

Nong d9 acid lauric  Ung suit chiu lyc (Pa) Do giin dai Modun dan héi

(%) (MPa)

0.1 31.09°+ 1.34 0.032+ 0.05 2.3224+0.19

0.15 48.31° + 0.65 0.06°+ 0.02 1.42°+0.27

0.2 35.16+ 1.72 0.042 + 0.03 1.79% +0.18

0.25 30.94%+ 0.58 0.032+0.03 1.46°+0.27

0.3 40.19*+ 0.37 0.042+ 0.05 2.09% + (.27
0 41.39" +0.14 0.06° + 0.08 11.69¢ + 0.27

(Chii thich: S6 liéu trong hinh la gia tri trung binh + SD cua 3lan Idp.‘Vo"i cde ki tw a, b trén ciing mot cot dé chi su
khdc biét co y nghia thong ké P < 0.05 vé ung suat chiu luc ¢ nhitng nong do khdc nhau)

Ung suat chiu lyc 1a kha ning chiu dung khong bi nut, gdy, pha huy dudi tic dong cua ngoai luc 1én vat
thé. Két qua trén cho thdy & nhimg néng d6 khac nhau cta acid lauric thi ing suat chiu lyc clia mang Kkhong
ddng déu. Tir ndng d6 0.1% dén 0.15% g suét chju luc ting rat cao, sau d6 giam dén déu & cac nong do
0.2%; 0.25%. Véi nong d6 0.3% ung sut chiu luc dat mirc trung binh so vdi cac nong do con lai. Nong do
0,15% c6 ung suét chiu lyc 16n nhat. Ngoai ra, & cac ndng do 0.1%; 0.2%:; 0.25%; 0.35% khong c6 su khac
biét vé tmg suit chiu luc. Mang c6 ndng d acid lauric 0.15% va mang chitosan khi khong c6 bd sung acid
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lauric khong co su khac biét vé tmg suit chiu luc (Bang 1). Mit khac két qua nay phu hop v6i nghién ctru
clia tac gia Cagri va cong su (2001) 1a céc tac nhan khang khuan thém vao € lam thay d6i cac tinh chat co
1y ctia mang [17]. Pranoto va cong su (2005) da nghién ctru bo sung mot s6 tac nhan khang khuan nhu dau
t6i, potassium sorbate, nisin vao mang chitosan thi ciing thiy cac tac nhan khang khuan nay lam thay dbi
céc tinh chit co 1y ciia mang va nong do chat khang khuan phdi tron vao cang cao thi sirc cing bé mat cua
mang tang dén gia tri cuc dai roi giam dan [18].

Do gidn dai (bién dang dai ciia mang) la gia tri thé hién mirc d¢ kéo gidn ciia mang dudi tac dong cua lyc
kéo cho dén khi dut. bay la yéu cau can thiét trong viéc kiém tra do gidn dai dé Ung dung trong viéc su
dung lam bao bi thuc pham Két qua co thé nhan thay nong dd acid lauric & cac nong do khac nhau c6 do
gian dai khac nhau. Ta thiy nong d6 tir 0.1% dén 0.15% tang cao, sau d6 giam dan & nong d6 0.2% va giam
manh & 0.25%, sau d6 lai tang tai néng d6 0.3%. Ngoai ra, cac néng d6 0.1%; 0.2%; 0.25%; 0.35% khong
c6 su khac biét vé do gian dai. Nong d6 0.15% va mang chitosan khi khong c6 bo sung acid lauric khong
c6 su khac biét vé do gian dai. Co sy giam vé do gian dai tir nong d6 0.15% dén 0.25% vi theo két qua nay
phii hop véi nghién ctru nhom tac gia Budi va cong sy (2016) 1a gia tri do gian dai s& thap hon khi ting
thanh phan chitosan trong mang [19].

Modun dan hdi duoc dung dé dénh gia d6 déo dai cia mang, khi mang c6 modun dan hdi cang thap thi
mang cang déo dai. O cac ndng do khac nhau cua acid lauric thi modun dan hdi rat thip (c6 su chénh 1éch
nho). Pbi v6i mang chitosan khong bd sung acid lauric thi lai c6 modun dan hdi rét cao, gap 8 lan so véi
gia tri nho nhéat. Nén mang c6 bo sung acid lauric c6 do déo dai tot hon so v6i mang khong bd sung.

Tir két qua trén, c6 thé cho rang dé dat duoc modun dan hoi tot cho mang chitosan két hop acid lauric, nong
d6 acid lauric phu hop cho dung dich tao mang 1a 0.15%.

3.2. Thi nghiém 2: Khao sat kha ning tao mang cia cia chitosan cé dd deacetyl 90 khi két hop véi

acid lauric ¢ twng ti 1€ dung dich chitosan vei acid lauric

Bang 2. Két qua ang suat chiu hre, do gidn dai, modun dan hdi cua cic miu chitosan c6 d6 deacetyl
90 khi két hop véi acid lauric & ting ti [€ dung dich chitosan véi acid lauric

Ti 18 acid lauric bd sung Ung suit chiju e Do gian dai (%) Modun dan héi
(%) (Pa) (MPa)
0 41.38*+ 1.11 569+ 078 11.69%+ 0.26
2 52.52° £ 1.86 541°+1.15 1.47°+0.45
4 60.85°+ 1.98 21.87°+1.45 1.21°+0.08
6 45.49°+ 1.26 8.19% + (.84 1.82°+0.43
8 35.269+ 1.27 13.689+ 1.59 1.22°+0.41

(Chil thich: S6 liéu trong hinh la gid tri trung binh + SD cua 3 lan 1ap. Vi cac ki tir a, b trén ciing mgt cot dé chi su
khdc biét co y nghia thong ké P < 0.05 vé ung suat chiu luc ¢ nhitng nong do khdc nhau)

Tir két qua Bang 2 cho thay khi ting luong acid lauric bd sung tir 2% dén 8% véi nong d6 1a 0.15% thi tng
sut chiu lyc, d6 gian dai va modun dan hdi ciia mang déu thay ddi rd rét. Ung suét chiu luc 1a khi tac dung
ngoai luc bén ngoai 1én mang, mang bi bién dang va tao ra lyc chdng lai cac tac dung bén ngoai nay [20].
Diéu d6 c6 nghia, tng suat chiu lyc ti 1& thuan véi luc tac dong vao mang; wng suat cang 16n thi kha ning
chiu lyc cia mang cang cao dong nghia véi can c6 ngoai lyc tac dong vao mang phai l6n méi co thé gay ra
bién dang cho mang. Tir biéu do ta thay khi bo sung 4% acid lauric & nong d6 0.15% vao dich chitosan s&
tao ra mang c6 &ng suét chiu lyc cao nhat, ting gan 1.5 1an so véi mang khong bd sung acid lauric Do gidn
dai 14 gia tri dé xac dinh tinh linh hoat va kha ning kéo dai ctia mang truéc mang bi pha v& dudi tic dung
cua lyc kéo [21]. Pay ciing 1a tinh chat quan trong ciia mang bao thyc pham. Néu bd sung mot lwong I6n
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acid lauric vao dich chitosan s& 1am ting sirc cing bé mat trén mang dan dén mang dé bi cang dut (46 gian
dai thap hozc khong c6 lam giam tinh (ng dung cua mang). Nhin chung, tit ¢4 cac mang khi bo sung acid
lauric déu c6 d6 gidn dai cao hon so v6i mang chitosan, diéu nay c6 nghia khi bd sung acid lauric da cai
thién dugc mang chitosan vé 36 kéo din cua mang. PJ gian dai cia mang dat dén gia tri lon nhat1a 21.876%
khi bé sung acid lauric 4% & ndng d6 0.15% vao thanh phan cua mang. D6 gidn dai dugc cai thién ting gan
4 1an so v6i mang khong bd sung acid lauric. Didu ndy xay ra 1a do c6 sy tuong tac tt giita cac phan tir
acid lauric va chitosan da din dén sy hinh thanh cac lién két lién phén tir. Khi lyc tuong tac giita cac phan
di&n ra manh m&, mang sé& ting ca vé tng suat chiu luc va do gian dai [22].

Modun dan héi danh gia d6 déo dai cua mang, véi gia tri modun dan hoi cang thap nghia 1a mang c6 tinh
dan hoi cao [20]. Viéc bo sung acid lauric lam giam dédng ké modun dan hoi ciia mang (giam gap 11 lan)
s0 véi modun dan hoi ciia mang chitosan; ma trong d6, modun dan héi khi bo sung 4% acid lauric & nong
d6 0.15% 1a thap nhit. Pidu nay dong nghia véi viéc mang chitosan khi bd sung acid lauric ¢ ti 1& nay sé
cho ra mang c6 do co gidn cao, do dut gdy thap, thuan loi cho viéc bao quan thuc pham.

Vay tir ba thong s6 trén ta chon bd sung acid lauric o ti 1¢ 4% & ndng d6 0.15% 1a phu hop nhét.

3.3. Thi nghiém 3: Khio sat chit lwgng ciia bo sau khi bao quan bing mang chitosan c6 d deacetyl
90 két hop acid lauric
3.3.1. Su thay doi vé d6 cang cua bo sap theo thoi gian bao quan
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Hinh 1. Biéu d6 thé hién sy thay d6i do cting ctia bo Sap theo tirng mdc thoi gian bao quan

Két qua ¢ Hinh 1 cho thay d6 ciing ciia bo cang ngay cang giam theo thoi gian bao quan. Cu thé, d6 cang
cia mau 1 (mau dbi ching) giam nhanh nhét trong khoang thoi gian ngan nhat, sau 8 ngay bao quan do
ctrng chi con 0.311 (kg luc). Sau d6 téi miu 4 va mau 5, sau 10 ngay bao quan do cing ciing 1an luot giam
con 0.282 (kg luc) va 0.32 (kg luc). So véi 3 mau trén thi mau 2 bdo quan dugc téi ngay thir 12 d cing
méi giam xudng con 0.346 (kg luc) va mau c6 do cing giam cham nhat va trong khoang thoi gian 1au nhat
Vi 14 ngay bio quan, do cimg con 0.344 (kg luc). Nhin chung, miu 1 (mau dbi chimg) da xuét hién hién
tugng hu hong vao ngay tha 4 trong qua trinh bdo quan, trong khi cac mau con lai (c6 4p dung cac phuong
phap bao quan) van con dam bao vé mat cam quan (Hlnh 2).

Hinh 1 ciing cho thiy cac mau bo dwgc bao quan bang mang chitosan va mang chitosan - acid lauric c6 do
cting giam cham hon so voi cac miu bo dugc bao quan bang cach nhing chitosan hay dung dich chitosan
- acid lauric.
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Trong qua trinh chin cta bo, enzyme protopectinase hoat dong manh thuy phan protopectin (dang khong
hoa tan) thanh pectin (dang hoa tan), ngoal ra dudi tac dong cua cellulase, xylanase, polygalactorunase va
mot s6 enzyme khac cling lam thanh té bao bi pha v& chuyén sang dang hoa tan, 1am yéu dan tinh lién két
glu’a cac té bao din dén do cing cua qua bo giam di, qua bo trd nén mém. Khi bor qué chin, cac chat pectin
s& tiép tuc bi phan huy dén acid pectic va metanol 1am cho rau qua bi nhiin va ciu tric bj phé hay [23].

Ngay 0

M?2u d6i chimg

Ngay 4

M?u d6i chimg Boc mang Boc mang Nhing Chitosan Nhiing Chitosan
Chitosan Chitosan — Acid — Acid lauric
lauric
Ngay 8

I

i
Mbu dbi chimg Boc mang Boc mang Nhing Chitosan Nhung Chitosan
Chitosan Chitosan — Acid —Acid lauric
lauric
Ngay 12

Boc mang Boc mang
Chitosan Chitosan — Acid
lauric

Hinh 2. Su thay di vé mau sic va cam quan cia vo va thit qua bo qua cac ngay bao quan

3.3.2. Sy thay doi vé khéi lugng ciia bo sap theo thoi gian bao quan
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Hinh 3. Biéu d6 thé hién sy hao hut khdi luong cta bo Sap theo tirng moc thoi gian bao quan

Hao hut khdi luong 1 chi tiéu quan trong nhat dé danh gia chat luong ciing nhu tinh kinh té cua qua trong
qué trinh ton trir. Trong bét ctr diéu kién ton trit ndo déu khong thé tranh khoi sy giam khéi luong tu nhién,
cha yéu do qua trinh hd hap 1am ton hao cac chat hitu co va su mat am do bay hoi nudc. Nhung c6 thé giam
t6n that khéi lugng dén muc tdi thiéu bang cach tao diéu kién ton trix tdi wu. Thoi gian bao quan cang dai
thi sy hao hut khéi luong cang tiang [24].

Két qua thé hién ¢ Hinh 3 cho thay su t6n that khdi lwong cia bo ting theo thoi gian bao quan ¢ tat ca cac
mau. Theo d6, khdi lwong bo giam nhiéu nhét va trong thoi gian ngan nhat & mau 1 (mau ddi chang), véi
d6 hao hut khdi lwong rat Ion, 34.03% trong vong 8 ngdy bao quan. So véi mau 1, mau 4 va mau 5 c6 do
hao hut khdi lwong tang chdm hon véi gia tri lan luot 12 33.87% va 31.58% sau 10 ngay bao quan. Con voi
mau 3 c6 do hao hut khdi luong ting cham nhat trong khoang thoi gian 1au nhat 14 14 ngay méi dat do hao
hut 34.19%, ta con thay sy hao hut khdi lwong ciia mau bo bao quan bang mang chitosan - acid lauric van
thap hon so véi mau bo bao quan bang mang chitosan dui thoi gian c6 dai hon 2 ngay. Diéu nay ching to
rang mang bao chitosan - acid lauric c¢6 kha ning han ché su hao hut khéi lugng kha t6t, do mang chitosan
- acid lauric da ngan can O, tham thiu manh vao trong, voi mot ndng do thich hop thi mang ¢é chuc ning
lam cudng do ho hap cua qua, do vay qua trinh phan giai cac hop chat hitu co thanh CO, va H20 giam di,
hay néi cach khac 1a mang chitosan - acid lauric da han ché duoc qué trinh phan giai chat kho, dong thoi
mang nay ciing c6 tac dung ngén can su bay hoi nudc.

Ngoai ra biéu dd con cho thay su ton that khdi luong cua cac miu bo bao quan biang mang chitosan va
mang chitosan - acid lauric thip hon so véi miu bo bao quan bang cac nhung dung dich chitosan hay dung
dich chitosan - acid lauric.

Mang va 16p mang an dugc c6 kha nang han ché mat do am tir qua bo trong qué trinh bao quan hozc lam
giam sy hap thu oxy do qua cdy va do d6 1am cham hé hap. Ap dung 16p phu c6 thé can tré sy chin cta hoa
qua ciing nhu 1am cham su thay dbi lién quan dén do cimg, mau sic, trong lugng va thanh phan hoa hoc
[25].

Trong qua trinh bao quan, khoang 75 — 85% sy giam trong luong qua do mat nudc, 15-25% su giam trong
lwong do tiéu hao chét kho trong qué trinh hé hip duy tri sy sdng cho té bao. Do do6 sy giam khéi lwong cua
qua chii yéu 1a do sy mat nuwéc. Sy mat hoi nude thay doi trong sudt qué trinh Iuu trit. Giai doan dau mat
nuéc manh, giai doan gitta giam di, cudi cing khi chin hay bét dau hu hong lai ting 1én. Ngoai ra sy qua
chin ciing kém theo sy ting lwong 4m thoat ra, d6 1a qué trinh 1o héa cia cac hé keo lam giam tinh héo
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nuéc cia qua. Do am caa khong khi cang thap, nhiét do ton trir cang cao thi tbc d6 bay hoi nudc, cuong do
ho hap cang cao, 1am cho qua trinh mét nudc cua qua ting 1én, khién trong luong qua giam manh [26]

Ngoai ra bo 1a qua thuéc nhom hé hip dot bién, co cudng d6 ho hap ting nhanh sau khi thu hoach, 1am ton
hao céc chét hiru co nhiéu 1a mét trong nhitng nguyén nhan 1am cho su hao hut khéi luong tang nhanh [27].

3.3.3. Su thay d6i mau sic cua bo

50 A
45 +
40
35

OMiul BMiu2 @Miu3 EMiu4 BMius

-

0
o

DD o

RN

DD, |

r

NGAY 6

NGAY8 NGAY10 NGAY12 NGAY 14

—
W
|

=< M O O I T T

NGAY0
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Hinh 5. Biéu d6 thé hién su thay doi chi sb a* cta bo Sap theo tirng méc thoi gian bao quan
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Hinh 6. Biéu d6 thé hién sy thay d6i chi s6 b* ciia bo Sap theo tirng méc thoi gian bao quan

Truéc hét ta biét ring gia tri L* c6 khoang chay 1a (0,100), chi s6 L* cho ta biét mutrc d6 sang tbi, L * dai
dién cho mau den ti nhat ¢ L * =0, va mau tring sang nhat & L * = 100.

Nhin vao d6 thi (Hinh 4), ta thdy & cac thoi diém khao sat d6i véi mau 1, mau 4 va mau 5 1a tir ngay bao
quan dau tién dén hét ngay 4, d6i véi mau 2 va mau 3 1a dén hét ngay 6, thi chi s6 L* giam dan. Trong d6
méu 1 ludn c6 mau sang nhét so V4i cac mau con lai dén hét ngay bao quan thir 6 va do sang ciing dat gia
tri cao nhat.

Theo d6 thi (Hinh 4) va Hinh 2, 6 sang & cac mau 4 va mau 5 déu dat cao nhat vao ngay bao quan thi 8.
Trong khi cac mau 2 va mau 3 d6 sang dat cao nhat vao ngay thir 10. Ly do ¢6 su thay d6i mau nay 1a: khi
qua bo c6 dau hiéu bt dau chin, do sy phan huy mot phan sic t chlorophyll boi enzyme Chlorophyllase
nén mau xanh dam cua vé qua s& giam di thay vao do 1a sic té vang. Day 1a nguyén nhan lam ting do sang
ciia mau. Riéng ddi voi miu 3 thi do dwoc bao quan bing mang chitosan - acid lauric nén enzyme
chlorophyllase hoat dong cham lai khién cho qué trinh phan huy chlorophyll bi giam di, vi thé mau 3 giir
dugc mau xanh dam 1au hon cac mau con lai.

Ciing theo d6 thi ta thay d¢ sang ctia mau 1, mau 4 va mau 5 déu dong loat giam tir ngay bao quan tha 7 tré
di, trong khi mau 2 va miu 3 dong loat giam tir ngay bao quan thir 10. Piéu nay néi 1én ring mau sic vo
qua cua tat ca cac mau c6 sy chuyén sang mau nau tham den (boi vi mau tdi luc nay khong thé do mau xanh
dam caa chlorophyll quy dinh duoc nita). Mau tham den nay sinh ra do mét phan té bao vo qua bi chét tao
nén va nhom flavonoids nhu: anthocyanins biéu hién 1am mau sic cia bo thay doi [28]

Trudc hét ta biét rang chi sé a* biéu hién dai mau tir mau xanh 14 cdy & gi tri 4m a* va mau do & gia tri a*
dwong. Can ctr d6 thi (Hinh 5) ta thdy mau 1 ¢6 kha ning giir mot phan sic t6 mau xanh 1a cay cho dén hét
ngay bao quan thir 6, dbi vi mau 4 va mau 5 1a hét ngay bao quan thir 8, mau 2 dén hét ngay bao quan thir
10, cho dén ngay bao quan thtr 12 thi chi c6 mau 3 13 con sic t6 mau xanh 1a cay. Didu d6 chung to rang
viéc str dung mang bao chitosan hay chitosan - acid lauric cho kha nang giita mau xanh 1a cay tot hon. Diéu
nay ciing pht hop Véi viéc giai thich nguyén nhéan giam d6 sang ¢ phan trén.

Ciing nhan thiy & ngay thar 10 thi chi s6 a* & mau 3 1a thap hon mau 2. Vi vy c6 thé ndi 1én rang yéu td
Acid lauric ¢6 anh hudng dén chi s6 a*, ciing 1a nguyén nhan lam giam chiam mau xanh 14 cdy ciia bo va
thay vao d6 1a cac mau nau do6, do vay s& lam ting tinh cam quan vé& mau sic vé cia qua bo.

Theo db thi (Hinh 6) ta nhan thiy séic t6 vang & mau 1, mau 4 va mau 5 dat cao nhit vao ngay bao quan thi
6, miu 2 va mau 3 dat cao nhét vao ngay bao quan thir 8. C6 thé noéi day l1a thoi diém co du hiéu cia sy
chin, mau xanh bi phan giai dan dan va dé 16 ra sic t6 vang.
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Bt dau sau ngay bao quan thir 6 thi sac td vang cia mau 1, mau 4 va mau 5 bt dau giam, d6i véi mau 2
va mau 3 13 sau ngay bao quan tha 8, va thoi gian cang vé sau thi cang giam mot cach dir doi, xay ra diéu
d6 vi sau khi qua chin, cac té bao dan dan gia di va chét mot phan, nhitng té bao chét nay tao ra nhitng mau
nau, den sé& che lap di sic t6 vang va déng thoi sic té vang ciing bi phan hay dan dan theo thoi gian.

Gifta cac mau so voi nhau thi ngay thir 6 1a ngay thé hién sic t6 vang rd nhat & mau 1, va miu 2 va mau 3
thé hién sc té vang thap nhét. Diéu nay rat phi hop véi viéc da phan tich & trén rang mau 2 va mau 3 ¢o
su phan hiy chlorophyll cham nhét nén tat yéu viéc dé 16 ra sic td vang & mau nay phai la thap.

3.3.4. Sy thay d6i ham luong chat kho hoa tan
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Hinh 7. Biéu db thé hién sy thay d6i ham lugng chat kho hoa tan ctia bo Sap trong thoi gian bao quan

Qua Hinh 7 ta thdy ham luong chat khé c6 trong bo c6 xu hudng ting dan theo thoi gian bao quan. Ham
luong chét kho & mau 1 (ddi chimg) ham luong chat kho tang tir 5.2 - 8.07%. Miu 2 tang tir 5.2% 1én 10.33%
sau 12 ngay bao quan, mau 3 ting 1én 11.47% sau 14 ngay bao quan, mau 4 ting lén 10.53% sau 10 ngay
bao quan, mau 5 ting 1én 10% sau 9 ngdy bao quan. Ta thiy dugc cic miu co6 sir dung chitosan hoic
chitosan acid lauric ¢6 thoi gian bao quan tét hon mau khong sir dung. Mau sir dung dé 1am mang bao (mau
2, 3) ¢6 thoi gian bao quan tot hon mau sir dung phuong phap nhing (miu 4, 5). Ham luong chat kho cua
qua bo bi thay ddi theo xu hudng ting 1én do hoat dong séng cua qua bo lam cho ham lwong Glucid c6
trong bo nhiéu 1én do hoat dong ciia enzyme phén giai tinh bot co sin trong té bao.

Két qua nay phu hop véi nghién ctru cua Petriccione et al. (2015) V& viéc bao quan trai cdy ham luong chat
kho hoa tan s& ting 1én va mau c6 bao mang chitosan s& giit duoc ham lwong chét kho hoa tan tét hon [29]
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Hinh 8. Biéu d6 thé hién sy thay d6i ham luong chat béo cua bo Séap trong thoi gian bao quan (%)

Qua biéu @6 Hinh 8 ta thiy duoc sy giam cua mau 1 (ddi Chung) thoi gian glu duogc cao nhung ham lugng
chat béo ¢o su giam nhanh cua ham luong chat béo ¢6 trong mau 4 va mau 5 ciing twong giam tuong tu.
Cu thé mau 1 @i ching giam Xuong tir 6.74% xudng 0.88% sau 8 ngay bao quan, mau 2 giam xudng con
0.77% sau 12 ngay bao quan, mau 3 giam xudng con 0.79% sau 14 ngay bao quan, mau 4 giam con 0.61%
sau 10 ngay bao quan, mau 5 con 0.9% sau 10 ngay bao quan.

Vi trong bo ¢6 ham lugng béo cao do vay sy giam ham luong chat béo 1a do qua trinh chin va hu hong ciing
nhu su 6i hoa chét béo c6 trong bo. Mang c¢6 bao chitosan s& han ché duoc oxi do vay su 6i hoa béo ciing
han ché hon mau dbi ching.

Két qua nay phu hop véi nghién ciru cua Ali et al. (2013) ham lugng O; ¢6 sir dung mang chitosan s& giam
theo thoi gian qua d6 Oy tiép xtic voi qua ciy cling giam dan [30]

4. KET LUAN

Qua trinh tao mang chitosan - acid lauric dugc thuc hién véi cac théng s: ndng do chitosan 1% véi pH &
3.8, két hop vai ndng d6 Acid lauric 0.15% va luong Acid lauric bd sung véi ti 1é so vai chitosan 1a 4% la
thich hop nhét dé tao ra mang chitosan - acid lauric do co gidn cao, do dit gy thap, thuan loi cho viéc bao
quan thyc pham.

Viéc sir dung mang bao chitosan - acid lauric 14 hiéu qua nhét trong viéc bao quan gidng bo Sap so véi cac
phuong phap sir dung mang chitosan hay nhang chitosan - acid lauric hay nhung chitosan. Str dung mang
bao chitosan - acid lauric dé bao quan bo Sap c6 kha niang kéo dai thoi gian bao quan 1én gap 2 1an so Vi
mau dbi ching. Khi str dung mang chitosan - acid lauric bao quan bo Sép thi thoi gian bao quan co thé kéo
dai va cho chat lugng cao hon so véi str dung mang chitosan & cling thoi gian bao quan.
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STUDY ON THE PRODUCTION OF 90% DEACETYLATED CHITOSAN
MEMBRANES COMBINED WITH LAURIC ACID AND THEIR APPLICATION IN
AVOCADO (Persea americana MILL.) PRESERVATION
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City, Viet Nam
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Abstract. Chitosan, a type of polysaccharide, was recognized as a non-toxic, biodegradable, biocompatible,
and environmentally friendly material. Incorporating a small amount of lauric acid into chitosan membranes
enhances their antibacterial properties compared to pure chitosan membranes. The purpose of this study
was to investigate the potential application of 90% deacetylated chitosan membranes combined with lauric
acid for preserving avocado (Persea americana MILL.). Lauric acid at concentrations ranging from 0.1% to
0.3% (addition ratios from 0% to 8%) will be added to a 1% chitosan solution at pH 3.8. The membranes
will be characterized for their mechanical properties. The avocado preservation process will be conducted
with the following samples: no membrane covering, membrane covered with chitosan, membrane covered
with chitosan-lauric acid, immersed in chitosan solution, immersed in chitosan-lauric acid solution (all
samples will be rinsed with warm water at 50°C before preservation). The results indicated that chitosan
membranes with 90% deacetylation at a concentration of 1%, combined with 0.15% lauric acid (4%
addition ratio), have a significant impact on slowing the deterioration process, maintaining color, and
extending the preservation time of avocado butter for up to 14 days. This study provided valuable
information on the application of chitosan-lauric acid membranes in preserving avocado.
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