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TOM TAT

Hong Xiém (Manilkara zapota) 1a mot loai cay an qua c6 ngudn gbc tir Nam My nhung hién nay
duoc trong pho bién & cac nudc Pong - Nam A nhu: Thai Lan, Malaysia, Viét Nam... Trai hong Xiém
(Sapodillas) rat dugc ua chudng do c6 vi ngot thanh, hwong thom, gidu dinh dudng va chat xo. Trai
hong xiém néu khong duoc bao quan tét s& thdi, hong rat nhanh. Nghién ctu nay tap trung khao sat,
danh gi4 anh huéng dong thoi cua nhiét do thap va mang bao quan dwoc lam tir chitosan két hop voi
nano bac tgi ty 1¢ thdi hong cua trai hong xiém trong qua trinh bao quan. Két qua nghién ctiu cho thay:
trong thoi gian bao quan 16 ngay, khoang nhiét do tir 12 °C - 15 °C cho thay c6 hiéu qua véi ty 1é hong
xiém thdi hong thap nhét 14 26,07%. Nong do chitosan tao mang ti wu 13 1,5% cho ty 16 hdng xiém théi
hong thap nhét 1a: 28,04% sau thoi gian bao quan 16 ngay. Tuy nhién, khi két hop nano bac ndng do 4
ppm véi chitosan 1,5% thi c6 thé kéo dai thoi gian bao quan 1én 20 ngay va ty Ié thdi hong thap nhat cua
hong xiém 13 20,01%. Két qua so sanh mot sb chi tiéu chat lwong cua tréi hong xiém trudc va sau thoi gian
bao quan 20 ngay nhu sau: tong chat ran hoa tan (TSS) ting tir 17,8 °Bx lén 27,56 °Bx; axit tong ting tir
0,87 /100 mL Ién 1,56 g/100 mL dich qua. Ty Ié hao hut trong lugng qua hong xiém 1a 14,01%.

Tir khéa: Manilkara zapota, chitosan, nano bac, ty 1¢ théi hong.
1. MO PAU

Trai hong xiém sau khi thu hoach s& chin nhanh, rat d& théi hong va thuong dwoc sir dung trong
thoi gian ngan. Hién nay c6 nhiéu phuong phép dugc ap dung dé kéo dai thoi gian bao quan hdng xiém
nhu: bao quan lanh, st dung héa chét, dung biofilm (goi chung 1a mang bao quan), bo sung enzyme..
Trong cac phuong phap vira néu, viéc diing mang bao quan khong nhiing to ra c6 hiéu qua, dé p dung ma
con dam bao an toan thyc pham [1, 2]

Str dung nhiét d6 thap hay bao quan lanh dugc coi 1a mét trong nhimg phwong phap rat hiéu qua
trong bao quan trai cay [3]. Nhiét d6 thip cho phép trai cay kéo dai thoi gian bao quan, dam bao tbi da
hwong vi tu nhién va gi tri dinh dudng, pha v rao can vé miia vu va khoang cach dia ly [4]. Mang sinh
hoc ¢6 thé dwoc tao ra tir hdn hop mot vai chit nhu: polyethylene, carnuba wax (palm wax), chitosan,
tinnin, nisin... [5]. Viéc tao mang sinh hoc trong bao quan trai cay n6i chung va hong xiém néi riéng
phai chon dugc mot chat c6 kha nang tao mang tdt, cac chat con lai phai ¢ kha nang wc ché/tiéu diét vi
sinh vat hoac kim hdm enzyme cd trong trai cay [6]. Chitosan 1a mot polyme duoc tach chiét tir vo dong
vét gidp xac nhu tom, cua, ghe... [7, 8]. Chitosan rat dé tao mang, hau nhur khong gy doc cho con
nguoi, ¢6 nhiéu tac dung: giir am, chéng ndm, wc ché sy phat trién caa nhiéu vi khuan nhu Escherichia
coli, Salmonella, Vibrio parahaemolyticus, Listeria monocytogenes... [9, 10]. Nano bac gom nhiéu hat
bac ¢6 kich thuéc nano (0,1 nm-100nm). Ngoai kha ning tiéu diét vi khuan, nano bac & ndng do cao
con c6 thé tiéu diét nhanh cac loai nam phé bién nhu Aspergillus, Candida, Saccharomyces... Mang
bao quan tir nano bac va chitosan da dem lai hiéu qua tét trong qué trinh bao quan nhiéu loai trai cay
nhu buéi, x0ai, cam...[11]. Tuy nhién, nano bac kém én dinh, dé bi két tu va khdng cé kha ning tao
mang la han ché 16n cho viéc tao biofilm/edible film [12]. Sir dung chitosan véi vai trd 1am chat on
dinh, chét tao mang gidp cho nano bac phan tan tét hon, déu hon trén bé mat vé cac loai trai cay dé phat
huy tét vai trd bao quan [13]. Viéc khao sat anh huong dong thoi cia nhiét do thdp va mang chitosan
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két hop voi nano bac da duoc thuc hign nham tim ra diéu kién bao quan tot nhat, kéo dai toi da thoi gian
bao quan va dam bao mot so6 chi tiéu chat lugng cia hong xiém.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén li¢u
2.1.1. Hong xiém

Hong xiém st dung cho cac khao sét 1a hong xiém xoai (Manilkara zapota) dugc mua & huyén Phong
Dién, thanh phé Can Tho. Hong xiém xoai c6 qua to, dai, vo bong khdng san sui, khi chin thit qua mém
khong bj cat hay swong. Tién hanh chon nhiing qua gia (thoi gian tir luc ra hoa dén khi thu hoach khoang
tir 150 ngay dén 180 ngay). Trang thai qua con cing, vo qua c6 mau niu vang, cing min, trong luong
trung binh 8-10 qua/kg. Pudng kinh trung binh (theo tiét dién cit ngang) cua qua khoang 5-7 cm.

2.1.2. Chitosan

Chitosan dugc dit mua tir hang Jemand aus Hinstetten Kaufte Soeben (lién bang Buc), ma san
pham: EAN: 8718309442415. Mot s6 chi tiéu cam quan va hda Iy cua chitosan duoc sir dung trong
nghién ciru: Do deacetyl hda (DDA) 97,2%, kich thuéc 90 mesh, phan tir lwong 57,7 kDa, d6 tinh khiét
98,9%, dang bot dong trong chai thuy tinh, d6 am <10%, pH: 7,0-8,9. Chuan bi dung dich chitosan st
dung trong tao mang bao quan hong xiém bang cach hoa tan chitosan trong axit acetic 1%. Sau do,
dung dich chitosan duoc bao quan ¢ nhiét do lanh (tir 5 °C dén 7 °C) trong binh chan khéng c6 nit
day cao su nham ngan can sy hinh thanh bot khi trong qua trinh tao mang (thoi gian luu trong binh chan
khong tir 2 gio dén 4 gio).

2.1.3. Nano bac

Nano bac (nano silver/Ag*- nano) hay con co tén goi khac 1a keo bac (colloidal silver) la hon hop
nhitng hat bac ¢o kich thudc tir 1-100 nm. Nano bac sir dung trong cac thi nghiém khao sat dwoc mua
tir hang BASF SE - Ludwigshafen (lién bang D). Thong sé ky thuat caa san pham: Dung dich c6
nong d6 500 ppm, mau vang néu, kich thudc trung binh cia hat nano bac < 30 nm (phuong phap thir
chup SEM) hat nano bac dang hinh cau.

2.2. Phwong phap nghién ciu

2.2.1. Xar Iy so bg, 1am sach bén ngodi trai hong xiém

Sau khi thu mua, hong xiém dugc van chuyén vé phong thi nghiém trong vong 24 gio va dugc
bao quan & nhiét @6 mat (tir 12 °C dén 20 °C) trudce khi thuc hién cac thi nghiém.

~ Tién hanh ngam hong xiém trong dung dich nuéc voi trong 3%, thoi gian ngam 45 pht cho tréi
het nhya trang; rira sach hong xiém dudi voi nuée dam bao be mat vo qua bong, het phan (dé thuén loi
cho qua trinh tao mang bdo quan bang chitosan sau nay). Sau d6, d€ hong xiém ¢ noi thoang, mat nham
lam khd tu nhién bé mat vo hong xiém.
2.2.2. Xa [y d@é tao mang bdo quan bén ngodi qua hong xiém

Xir Iy tao mang Ian thir nhét: sau khi xir 1 so bg, lam sach bén ngoai qua hong xiém (phan 2.2.1);

tien hanh nhing hong xiém vao dung dich chitosan ¢ cac nong do khac nhau: 1,0%; 1,5%; 2,0%; 2,5%
va 3% trong thoi gian khodng 1 phut, vét hong xiém 1én, dé khoang 3 phut & nhiét do phong cho phan
bén ngoai trai hong xiém kho. Lic nay vo qua hong xiém s& c6 mét I6p mang bao quan mong bao boc.
_ Xirly tao mang lan thix hai: Do vo hong xiém c6 mot s6 chd 16i 16m nén sau khi xi Iy tao mang
lan thur nhat, dung dich chitosan c6 thé chdy va tap trung vao cho 16m. Vi vy, trai hong xiém tiep tuc
dugc nhung va dao nhe bang tay trong dung dich chitosan lan thir 2 & cac nong do (%) va thoi gian
giong nhu xtr ly tao mang lan thir nhat.
2.2.3. Khao sat anh hwong cia nong dg chitosan téi ty Ié théi hong cua trai hong xiém

Sau khi xir Iy tao mang bao quan 2 1an bang chitosan & cac nong d¢ (phén 2.2.2.), hong xiém dugc
I1am kho tu nhién roi bao quan trong kho lanh & nhiét do khac nhau vai thoi gian 16 ngay [14, 15]. Sau
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16 ngay bao quan, tién hanh kiém tra ty 1¢ thdi - hong cua trai hong xiém dé xac dinh ndng d¢ chitosan
tot nhat cho bao quan hong xiém.
2.2.4. Khdo sat anh hwong cia nhiét dé thap téi ty 1¢ thoi heng cua trai hong xiém

Khéo sét ty I¢ thoi hong cua hong xiém sau 16 ngay bao quan & 16 déi chang (nhiét do phong) va
cac 16 & cAc muc nhiét do lanh 9°'C-12°C, 12°C-150C‘, 159C-18°C, 18°C-21°C, 21°C-24°C. Nong do
chitosan tao mang bao quan theo két qua khao sat & phan 2.2.3.

2.2.5. Khdao sat dnh hwong cua chitosan va nano bac

Nhiét d6 bao quan va nong do chitosan theo két qua khao sét trong phan 2.2.3 va 2.2.4. B6 sung
nano bac vao dung dich chitosan sau d6 tién hanh xir Iy tao mang bao quan. Khao sét ty 1¢ thdi hong
ctia hong xiém & cac nong d nano bac b sung 2 ppm, 4 ppm, 6 ppm, 8 ppm tai cac mdc thoi gian bao
quan 16 ngay, 20 ngay, 24 ngay, 28 ngay.

2.3. Phwong phap phén tich

2.3.1. Phuong phap xdac dinh ty 1¢ hong xiém théi - hong
Theo ddi sy hu héng ciia hong xiém, dém va loai bo cac qua théi hong. Qua théi hong la qua co
Vo bi tham den, thit qua thoi - mém nhiin, ¢6 vi chua va mui ruou.
Ty Ié théi hong ciia qua hdng xiém dugc xac dinh theo cong thirc nhu sau [1, 5]:
R
D=— * 100 (%)
/
trong d6: D: Ty 18 théi - hong (%); R: S6 qua bi théi - hong; 1: Téng sé lugng qua ban dau.
2.3.2. Phurong phdp xdc dinh tong chat ran hoa tan

Hong xiém dugc got vo, bo hat, thit qua dugc xay nhuyén, loc bo ba, thu hdi dich qua sau dé nho
1-2 giot dich qua Ién trén bé mit kinh caa may chiét quang ké ATAGO N-1o (xuét xtr Nhat Ban); day
mit kinh 1én va do ham lwong chit rin hoa tan. Pon vi do tong chit rin hoa tan 1a °Bx. Khi do tong chat
ran hoa tan, cac mau dugc chuan bi & nhiét 6 20 °C dén 22 °C

2.3.3. Phuwong phdp xdc dinh ty 1é hao hut trong lwong

Hao hut khéi lugng ty nhién ciia qua hong xiém dugc xéc dinh bang cach can khdi lugng timg qua
¢ moi lan thi nghiém trudc khi bao quan va sau bao quan. Hao hut khoi lugng tu nhién s& dugc tinh
bang cong thuc [5]:

(mq-my)
L= ——" 100 (%)
my

Trong d6: L: Ty I¢ hao hut khdi lugng tu nhién ¢ mai lan theo ddi (%); m1: Khoi lugng qua trude
bao quan (g); m2: Khoi luong qua sau bao quan ¢ céc lan theo dbi (g).

2.3.4. Phirong phdp xdc dinh tong axit hitu co
_ Ham lugng axit hiru co tong s6 cia hong xiém dugc xéc dinh theo TCVN 4589:1988 (Tiéu chuan
Quoc gia Viét Nam, 1988a). Phuong phap nay duoc thuc hién trén nguyén tac chuan dg truc ticp céc
axit c6 trong mau bang dung dich natri hydroxit véi chi thi phenolphthalein.
2.4. Xir ly sb liéu thong ké

Str dung phan mém SPSS 20.0 dé tinh gia tri trung binh va danh gia sy khéc nhau gitra cAc gia tri
trung binh & mirc y nghia 0,05.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia nong dd chitosan téi ty 18 théi hong ciia trai hong xiém
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Két qua khao sat anh huong ciia nong do chitosan tdi ty 1¢ thdi hong cia trai hong xiém sau thoi
gian bdo quan 16 ngay ¢ nhi¢t do 13 °C duogc trinh bay ¢ Hinh 1.

100 83,24 + 4,172

g 80 —

2 6 = 4603231 43,04 +2,43¢
2 = = 36,06 193¢y
< = 7 2804145 2075148 — =
= 40 = = —_ — —
] = = — | = p— —
< E— | — — f— — —
o 20 = —_— — — J— =
%; :¢/ :/// — f— p— ﬂ
| 0 —
= i

Daoi chung 1,0 15 2,0 2,5 3,0

Nbng d6 chitosan (%)
Hinh 1. Anh hudng ciia ndng do chitosan t6i ty 16 thdi hong ciia tréi hong xiém

Hinh 1 cho thay, nong d¢ chitosan tao mang bao quan anh huong rét I6n t6i ty 1¢ thdi hong coa
tréi hong xiém trong qué trinh bao quan lanh. O 16 d6i ching (khdng sir dung mang bao quan), mac d
nhiét d6 bao quan thap ty 1¢ thdi hong sau 16 ngay bao quan Ién toi trén 83%. O ndng do chitosan 1,0%,
ty lé hong xiém thdi hong giam xudng con 46,03%. Tang ndng d6 chitosan 1én 1,5% va 2,0%, ty 1& hong
xiém thdi hong da duoc cai thién dang ké, sau 16 ngay bao quan, ty 1¢ hong xiém thdi hong chi & mirc
1/3 so v&i khong st dung mang chitosan (ty 1€ hong xiém thdi hong twong tng & hai nong do 1,5% va
2,0% chi con 28,04% va 29,75%). O cac nong do tir 1,5% dén 2,0% thi ty 1¢ thdi hong ¢ hong xiém
khac biét khong c6 y nghia thdng ké (p<0,05). Néu tiép tuc ting ndng do chitosan dé tao mang bao quan
1én cao hon thi ty ¢ thdi hong caa hong xiém c6 xu hudng gia ting, & cac ndng do 2,5%; 3,0% ty Ié thoi
hong tuong ung 1a 36,06% va 43,04%.

L6 d6i chung c6 ty 1é thdi hong cao nhét sau 16 ngay bao quan & nhiét do phong. Ty 1é thbi hong
chiém hon 4/5 tong s hong xiém thi nghiém do hdng xiém 12 loai trai cay nhiét d6i cé thoi gian chin
rat nhanh (thuong sir dung trong vong 5-6 ngay sau khi thu hoach). Sau khi qua gia va dat @6 chin thu
hai, dudi tac dung caa enzyme va vi sinh vat, qué trinh chuyén héa tir tinh bot thanh dwong dién ra
nhanh chéng. Luc ndy, dudng s& tré thanh co chat phuc vy cho qua trinh 1én men dé chuyén héa duong
thanh axit hodc rwou nén hong xiém bi hu hong rat nhiéu sau thoi gian bao quan hon 2 tuan (16 ngay).
Khi qua hong xiém dugc xtr Iy bang mang chitosan, mang chitosan da dwoc chiing minh ¢ kha ning trc
ché hogc tiéu diét vi sinh vat rat higu qua. Chinh tac dung nay cua chitosan Iam cho qua trinh chuyén héa
vt chat trong qua hong xiém bi cham lai dang ké. Kéo theo Ia hiéu qua bao quan tang lén, ty 1¢ hong xiém
thdi hong giam nhiéu. Tuy nhién, khi xur Iy chitosan dé tao mang bao quan & ndng do qua cao, 16p mang
bao bén ngoai cua qua hong xiém s& day hon. Khi qua hong xiém thyc hién qué trinh trao dbi chat, luong
nudc sinh ra s& khong thé thoat ra ngoai, lam dong nudc trén vo qua, tao diéu kién cho vi sinh vat phat
trién dan dén ty lé thdi hong ciia hong xiém c6 xu hudng ting lén.

Két qua nghién ciru trén phu hop véi két qua da cong bd trude do. Theo cac két qua da cong bd
thi thoi gian bao quan hong xiém c6 thé kéo dai t6i 2 tudn khi xu 1y tao mang bang chitosan 1,6% dén
1,8% (chitosan pha trong dung moi 1-methylcyclopropene 2%). Khi do, ty 1¢ thdi hong cua hong xiém
& muc 30% dén 32% [16, 17]. Nhu vay, chon nong d¢ chitosan 1,5% la phi hop nhat cho bao quan
hong xiém dé c6 ty I thoi hong thap nhat (28,04%) trong thoi gian bao quan 16 ngay.

3.2. Anh hwéng ciia nhiét d thip téi ty 1¢ thoi hong cia trai hong xiém

Duy tri nhiét do bao quan thap 1a mot yéu té quan trong anh hudéng téi hidu qua qué trinh bao quan
trai cay. Khao sat ty Ié thdi hong cua hong xiém & cac khoang nhiét do: 9°C-10°C, 12°C-15°C, 15°C-
18°C, 18°C-21°C, 21°C-24°C. Nong do chitosan tao mang bao quan 1a 1,5%. Anh huéng cua nhiét do
bao quan tai ty Ié thdi hong ciia hdng xiém sau 16 ngay bao quan dugc trinh bay trong Hinh 2.

Hinh 2 cho thay ty 1¢ thdi hong cua trai hong xiém khi bao quan & nhiét &6 phong (16 d6i ching)
sau 16 ngay bao quan 1a 48,37%. Khi bao quan trai hong xiém & cac khoang nhiét do tir 9 °C - 12 °C va
tir 12 °C - 15 °C, ty I& thbi hong cua trai hong xiém twong tng 1 25,82% va 26,07%. Tuy nhién ty Ié
thdi hong khdng co su khac biét co y nghia théng ké (p < 0,05) & hai khoang nhiét do nay. Pay la ty 1é
hong xiém thbi hong thap nhét so vai ty 1é thdi hong o cac khoang nhiét do bao quan khéc. Cu thé, khi
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cang tang nhi¢t d6 bao quan 1én cao thi ty ¢ théri hong cang 16n: cac khoang nhiét do 15 °C - 18 °C,
18 °C - 21 9C, 21 °C - 24 °C ty I¢ hong xiém thoi hong tuong g la 34,03%; 38.42%; 41,81%.

48,37 +£2,432
41,81 +2,11°
50 38,42 +1,97¢

40 34,03 +1,78¢

25,82 +1,310 26,07 +1,32°
30 ==
20

10

Ty 18 thdi - hong (%)

Péi chimg ~ 9-12 12-15 15-18 18-21 21-24
Nhiét d6 (°C)
Hinh 2. Anh huéng ctia nhiét d6 téi ty 18 thi hong cua trai hong xiém

Mic di cung khao sat ty 1¢ thoi hong cua trai hong xiém & nhiét ¢ phong nhung ¢ thi nghiém
phan 3.2.1., ty 1& thbi hong 1én tGi 83,24%. Ty 18 thdi hong ciing & nhiét do phong & thi nghiém phan
3.2.2 da dwoc cai thién déng ké (ty 1& thdi hong chi con 48,37%). Nguyén nhan do tréi hong xiém ¢ thi
nghiém 3.2.2. da dugc xir Iy bang mang chitosan 1,5%. Khi ha nhiét do bao quan lanh xudng cac khoang
nhiét d6 9 °C - 12 °C, 12 °C -15 °C thi nhiét d6 thip s& kim ham su hoat dong cua enzyme va tirc ché su
hoat dong cua vi sinh vat. Ngoai ra, & cac viing nhiét o nay, cudng do trao d6i chat cua qua hong xiém
s& giam dang ké dan dén qua trinh chin cua qua hong xiém s& cham lai; ty Ié thbi hong sau 16 ngay bao
quan giam dang ké. Nhiét do thap cé thé kim hdm mot phan sy phaét trién cua vi sinh vat va hoat dong
ctia emzyme nhung & khoang nhiét d¢ cao tir 18 °C dén 24 °C, ngoai vi sinh vat va emzyme hoat dong,
cuong do trao dbi chat cia qua hong xiém s& tang 1én dang ké. Cudng do trao ddi chit ting 1én thuong
s& dan dén céc bién ddi sinh héa, cam quan theo chiéu hudng bat loi cho qué trinh bao quan. Ngoai ra,
& nhiét d6 cao hon 15 °C, qué trinh chuyén doi protopectin sang pectin s& dién ra nhanh, lam cho md
thit hong xiém mém nhanh hon, diéu nay ciing gop phan khong nho téi viée tang ty 1¢ thdi hong cua
hong xiém trong qué trinh bao quan [20, 24].

Két qua khao sat anh huang caa nhiét do thap téi ty 18 thdi hong cua hong xiém noéi trén tuong
ddng véi cac két qua nghién ciu cua nhidu tac gia. Theo do, ty 16 hong xiém thdi hong khi bao quan &
nhiét @6 8 °C - 12 °C, ¢6 sir dung mang bao quan lam tir chitosan va tannin (ty 1€ chitosan/tannin la 8/1)
& ndng d6 1,8% sau 15 ngay bao quan 12 24,03% [19]. O nhiét d6 bao quan tir 16 °C - 22 °C, ty Ié thdi
hong cua hong xiém 1én toi 35,42% sau thoi gian bao quan 15 ngay [10, 20].

O hai khoang nhiét do: 9 °C - 12 °C va 12 °C - 15 °C, ty 1¢ thbi hong cua trai hong xiém thap nhét
(khoang tir 25% dén 26%) va khong c6 su khac biét c6 y nghia thong ké nén c6 thé chon mot trong hai
khoang nhiét d6 nay. Tuy nhién, duy tri nhiét do thap tir 9 °C - 12 °C dé bao quan hong xiém s& ton ning
lwgng hon, chi phi cao hon duy tri ¢ nhiét @6 12 °C - 15 °C. Nhu vay, chon khoang nhiét do tur 12 °C
dén 15 °C 1a pht hop nhat cho bao quan hdng xiém dé c6 ty 1& thdi hong thip nhat trong thoi gian bao
quan 16 ngay.

3.3. Anh huéng ciia chitosan két hop véi nano bac téi ty 1§ thoi héng cia trai hdng xiém

Sau khi lya chon dwoc ndng do chitosan thich hop nhit (1,5%); nhiét d6 bao quan thich hop nhét
12 °C - 15 °C; thyc hién viéc b6 sung nano bac vao dung dich chitosan sau d6 tién hanh xu ly tao mang
bao quan. Nong d6 nano bac thay d6i nhu bé tri thi nghiém & muc 2.2.5. Tién hanh khao sét ty 1¢ thoi
hong cua hdng xiém & cac méc thoi gian 16 ngay, 20 ngay, 24 ngay, 28 ngay (Bang 1).

Theo két qua & Bang 1, & 16 ddi ching: sau thoi gian bao quan 16 ngdy, nhiét do bao quan 12 °C
- 15 °C; ndng do chitosan 1,5% va khong st dung nano bac thi ty 18 théi hong cia hdng xiém 14 24,82%.
Khi kéo dai thoi gian bao quan I1&n 20 ngay, téng sb hdng xiém thdi hong 1én téi gan 50%, thoi gian bao
quan kéo dai ti 28 ngay thi toan bo hdng xiém bi théi hong. O ndng do nano bac 2 ppm c6 s cai thién
dang ké ty 18 thdi hong cua hdng xiém theo thai gian bao quan. Tuy nhién, néu kéo dai thoi gian bao
quan Ién toi 28 ngay thi ty 1¢ hdng xiém thdi hong co thé Ién téi hon mot nira s6 hong xiém thi nghigm
(51,52%). O ndng do nay, sau 24 ngay bao quan, ty 1 hong xiém théi hong tuong dbi cao (32 41%).
Khi nong d6 nano bac tir 4 ppm dén 8 ppm, néu kéo dai thoi gian bao quan tir 20 dén 24 ngay, ty 18
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hong xiém thdi hong & mie rét thap (khoang 18 dén 20%). Khi nong do nano bac ti 4 ppm dén 8 ppm:
néu kéo dai thoi gian bao quan dén 20 ngay, ty 1é hong xiém thdi hong ¢ mirc thap (khoang 18 dén

20%). Khi ting thoi gian bao quan 1én 24 ngay va 28 ngay, ty 1¢ thdi hong cia hong xiém ting 1én
khoang tir 30% dén 45%.

Bang 1. Anh huéng ciia mang bao quan tir chitosan két hop véi nano bac téi ty 18 théi hong
cta hong xiém

Néng do Ag* Ty 18 thoi hong (%)
nano (ppm) 16 ngay 20 ngay 24 ngay 28 ngay
Déi ching 24,82 +1,20% | 48,46 +241° 93,56 £ 3,68° 100 + 4,21¢
2 ppm 21,32 +£1,07% | 23,45+1,17° 32,41 +1,62° 51,52 + 2,58¢
4 ppm 18,56 £ 0,93% | 20,01 £ 1,002 30,58 + 1,52° 45,42 £2,71°
6 ppm 18,52+ 0,93* | 20,05+ 1,012 29,91 + 1,49b 44,43 £ 2,22°
8 ppm 18,01 +£0,90* | 20,02 £ 1,012 29,02 + 1,45b 44,56 + 2,22°

Ghi chd: Céc s6 trong bang Ia gid trj & trung binh cong cua 3 1an thi nghiém, cdc s6 mii khac nhau
theo hang thé hién sy khéc biét ¢6 ¥ nghia thong ké (p<0,05).

O ndng d6 nano bac 2 ppm, chitosan 1,5%, ca chitosan va nano bac da phat huy dwoc vai tro kim
ham su hoat dong vi sinh vat nén cé thé kéo dai thoi gian bao quan va duy tri ty 1¢ hong xiém théi hong
thip. Tuy nhién, nano bac & nong d6 2 ppm c6 thé van chua du dé irc ché hoan toan hoat dong cua vi
sinh vat nén sau thoi gian bao quan 28 ngay, ty & hdng xiém thdi hong I1én tai trén 50%. O cac nong do
nano bac cao hon (tir 4 ppm), khi d6 cac hat bac c6 kich thuéc nano hinh cau da du Ién. Cling véi ndng
do chitosan phi hop nhat 1a 1,5%; lugng chitosan nay vira di dé cac hat bac nano phan tan déu, khong
bi tap trung tai mot chd trén bé mat vo hdng xiém. Lic nay téng dién tich cac hat nano bac tiép xdc véi
vi khuan gia tang va tiéu diét hiéu qua vi khuan. Ngoai ra, khi & ndng d6 nanao bac cao hon, dién tich
tiép xtc glua cac hat nano bac va vi sinh vat 16n hon nita. Khi d6, nano bac con c6 thé tiéu diét ca nam
men va nam méc, vi thé hiéu qua bao quan hong xiém cao hon. Piéu nay dan dén viéc bo sung nano
bac 4 ppm, thoi gian bao quan hong xiém c6 thé kéo dai toi 20 ngay nhung ty & thoi hong chi & mirc
khoang 20%. Tuy nhién, néu thorl gian bao quan dén 28 ngay thi ldc nay hong xiém da chin trong khoang
thoi gian dai, céc bién d6i vé cau trdc thit qua da thay d6i nhiéu, qua bi mém nhiin, chay nuéc, da bi
sam den va nat, ty 1& thbi hong co thé I1én téi 45%.

Két qua nghién ciru trén twong dong vai cac két qua da cong bd vé anh huong dong thoi cua
chitosan, nano bac va mot s6 chat khac nhu tannin, nisin hay polyethylene khi tao mang dé bao quan
qua hong xiém. Theo do, ty I¢ thdi hong caa hong xiém thuong & mic 20% dén 24% trong diéu kién
nong d6 nano bac 4 ppm, ndng do chitosan tir 1,5% dén 2,0% [21, 22].

Nhu vay, chon ndng d6 nano bac 4 ppm cé hiéu qua nhét trong bao quan trai hdng xiém va cé thé
kéo dai thoi gian bao quan Ién 20 ngay, ty 1é thdi hong thap nhét 13 20,01%.

3.4. Két qua phan tich mot sb chi tiéu chét lrgng ciia hong xiém

Sau khi bao quan trai hong xiém & cac diéu kién: nhiét d6 bao quan 12 °C-15 °C ; mang bao quan
dugc lam tur chitosan 1,5% va nano bac 4 ppm; thoi gian bao quan 20 ngay; tién hanh phan tich cac chi
tiéu: tdng chat rin hoa tan (TSS), tong s6 axit hitu co (TA) va ty 1& hao hut khdi lwong cuaa tréi hdng
xiém. So sénh sy bién d6i cac chi s nay trudc va sau khi bao quan. Két qua duoc trinh bay & Hinh 3.

Theo Hinh 3, ca hai chi tiéu téng ham lwong chét rin hoa tan va axit téng cua trai hong xiém déu
tang sau thoi gian bao quan 20 ngay. Cu thé téng chét rin hoa tan trong trai hong xiém trudc khi bao
quan la 17,8 °Bx, sau khi bao quan 1a 27,56 °Bx; axit tong truéc va sau khi bao quan lan luot 1a 0,87
/100 mL va 1,56 g/100 mL dich qua. Ty I hao hut trong lugng qua hong xiém sau khi bao quan la
14,01%.
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Trudce khi bao quan 11 Sau khi bao quan

Hinh 3. Mot s6 chi tiéu chat lwong cua hong xiém trudc va sau khi bao quan

Tong chat ran hoa tan ting 1én trong qua trinh bao quan 1a do sy thuy phan thanh té bao cua nhiéu
loai enzim ni tai khac nhau cé trong trai hong xiém nhu: pectinaza, xenlulolaza, hemixenlulolaza va
pectinesteraza 1am chuyén hoé cac chét khdng tan thanh chat tan. Ngoai ra, trong qué trinh bao quan,
mét luong tinh bot nhat dinh dugc chuyén thanh duong hoa tan nén kéo theo TSS ting 1én. Két qua
nghién ciru trén tuong dong voi két qua nghién ciru cua mot sé tac gia di cong b trude day. Theo do,
tong chét ran hoa tan trong hong xiém c6 thé tang tir 18,02 °Bx 1én 28,05 °Bx sau 18 ngay bao quan [23,
24]. Ham lugng axit tong ciing ting dang ké Ia do trong qua trinh bao quan, khi qua chin, ham lugng
duong hoa tan s€ tang 1én, d6 ngot cua qua tang lén. Sau khi duong dat gia tri t01 da, su hoat dong cua
vi sinh vat s& 1én men dudng dé sinh ra axit, ham luong axit tang 1én nén axit tong sb s& tang theo thoi
gian bao quan. Ngoai ra, khi duong bi 1én men, mot sé alkaloid trong qua hong xiém s& bi hao hut, kéo
theo pH giam va giai phong maot sb axit hiru co ra moi truong lam cho ham lugng axit tong ting 1én
[19]. Ty I¢ hao hut trong luong cia qua hong xiém sau khi bao quan 20 ngay 1én ti 14,01% la do trong
qua trinh bao quan, trai hong xiém van duy tri mot sé hoat dong trao ddi chét ciing voi qua trinh thoét
hoi nudc tir trong qua nén trong luong qua hong xiém da giam dang ké so voi ban dau. Két qua khao
st trén da tuong dong véi mot sé két qua nghién ctru da cong bd trude do [14, 25].

4. KET LUAN

Trong qué trinh bao quan hdng xiém & nhiét do thip va cé sir dung chitosan két hop véi nano bac
dé tao mang bao quan c6 hiéu qua tét trong viéc giam 1¢ thdi hong cua trai hdng xiém. Sau thai gian bao quan
16 ngay, khoang nhiét do tir 12 °C-15 °C, ty 1& hong xiém thdi hong thap nhat 1a 26,07%. Sir dung
chitosan véi ndng d6 1,5% dé tao mang bao quan, ty 1¢ hong xiém théi hong thap nhat 1a: 28,04% sau
thoi gian bao quan 16 ngay. Néu két hop nano bac nong do 4 ppm vai chitosan 1,5% thi c6 thé kéo dai
thoi gian bao quan hong xiém 1én 20 ngay va ty 1¢ thoi hong thap nhat 1a 20,01%. Nhu vay, két hop
chitosan va nano bac c6 thé kéo dai dang ké thoi gian bao quan hong xiém so véi cac phuong phap bao
quan khac (bao quan lanh, bd sung enzyme, sir dung mang bao polyacrylic...). Su bién doi cia mot s6
chi tiéu chat lugng cua trai hong xiém trude va sau thoi gian bao quan 20 ngay nhu sau: ham lugng tong
chat rén hoa tan ting tir 17,80% lén 27,56%:; axit tong ting tir 0,87 g/100 mL Ién 1,56 /100 mL dich
qua. Ty 1& hao hut trong luong trudc va sau khi bao quan tréi héng xiém 12 14,01%.
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ABSTRACT

EFFECTS OF LOW TEMPERATURE AND EDIBLE FILM FROM CHITOSAN
COMBINED WITH Ag*- NANO ON THE RATIO OF ROTTING - SPOILAGE
OF Manilkara zapota DURING PRESERVATION

Cao Xuan Thuy*, Le Thi Hong Anh
'Ho Chi Minh City University of Industry and Trade
*Email: thuycx@huit.edu.vn

Manilkara zapota has been originated from South America. Now, it is widely grown in Southeast
Asian countries such as Thailand, Malaysia, Vietnam. Sapodillas (Manilkara zapota fruit) have been
very popular because of its sweet taste, excellent aroma; high in nutrition and fiber. This study focuses
on evaluating the simultaneous effects of low temperature and edible film (made from chitosan & Ag*
- nano) on the rotting-spoilage rate of Sapodilla during storage. The research results show that: during
16-day preservation, the temperature 12 °C - 15 °C has proved the efficiency in the preservation with
lowest Sapodilla’s rotting-spoilage rate of 26.07%. The optimal chitosan concentration 1.5% would gain
the lowest Sapodilla’s rotting spoilage rate (28.04%). However, when combining Ag* - nano 4 ppm with
chitosan 1.5%, the preservation time can be extended to 20 days and the lowest Sapodilla’s rotting-
spoilage rate can be significantly reduced (20.01%). The comparing results of some Sapodilla’s quality
indicators after 20-day preservation are as follows: TSS increases from 17.8 °Bx to 27.56 °Bx; TA
increases from 0.87 g/100 mL to 1.56 g/100 mL. The weight loss rate of Sapodilla after 20 days of
storage is 14.01%.

Keywords: Manilkara zapota, chitosan, Ag* - nano, Ratio of rotting - spoilage.
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