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TOM TAT

Pdu bdp la logi rau qua giau dinh dwdng, chira nhiéu vitamin,
khodng chdt va hop chat sinh hoc c6 loi cho sitc khée. Tuy nhién,
do ham lwong nudc cao va dac tinh ho hcfp manh, dau bd’p rat dé
i hong sau thu hoach, dan dén suy giam nhanh chat heong cam
quan va gia tri dinh duong. Viéc ap dung cac phwong phap bao
quan phit hop, ddc biét la mang bao an dwoc, la can thiét nham
kéo dai thoi gian bao qudn va duy tri chat lwong san pham. Do dé
nghién citu dwoc thuc hién voi muc tiéu xdc dinh anh hwong cua
loai mang bao an dwoc (d6i chitng, CMC 1% va natri alginate 2%)
dén chdt heong ddu bdp twoi trong qud trinh bao quan. Két qua
cho thdy viéc sir dung mang bao CMC 1% khi bao qudn ddu bdp
coO hiéu qud ré rét trong viéc duy tri mau sdac va han ché su suy
gidm gia tri dinh dudong. Sau 14 ngay bao quan ¢ nhié¢t do 13 £ 1
°C, ham lugng vitamin C dat 15,34 = 6,03 mg/100 g CBK va ham
lwong chlorophyll dat 15,60 + 2,35 mg/g CBK, chimg to cac thanh
phan dinh dwdng nay van dwoc duy tri ¢ mire twong doi cao.

Tir khoa: Bao quan, CMC, ddu bap, natri alginate
ABSTRACT

Okra is a highly nutritious vegetable rich in vitamins, minerals,
and bioactive compounds that are beneficial to human health.
However, due to its high moisture content and high respiration
rate, okra is highly perishable after harvest, resulting in rapid
deterioration of sensory quality and nutritional value. The
application of appropriate preservation methods, particularly
edible coatings, is essential to extend shelf life and maintain
product quality. Accordingly, this study was conducted to evaluate
the effects of different edible coatings (control, 1% CMC, and 2%
sodium alginate) on the quality of fresh okra during storage. The
results indicated that the application of a 1% CMC coating
effectively preserved color and minimized nutrient loss, with
vitamin C (15.34 = 6.03 mg/100 g DW) and chlorophyll (15.60 +
2.35 mg/g DW) contents remaining at relatively high levels after
14 days of storage at 13 + 1 °C.

Keywords: CMC, okra, preservation, sodium alginate
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1. GIOI THIEU

bau bap (Abelmoschus esculentus L.) 1a mot loai
rau dugc trong rong rii trén toan thé gii (Kumar et
al., 2013). Qua dau bap giau gia tri dinh dudng, chira
nhiéu vitamin va khoang chat thiét yéu nhu vitamin
A, B, C, canxi, thiamin, riboflavin, kali va protein,
trong khi ham lugng chét béo rat thap (Achebe et al.,
2013). Dic biét, dau bap co6 ham luong cao chat
nhay —la polysaccharide hoa tan trong nudc, hd trg
hoat dong tiéu hoa hi¢u qua. Vi dac tinh it calo
nhung giau chat xo, dau bap dugc khuyén khich st
dung trong cac ché do an kiéng va hd tro kiém soat
cholesterol (Singh et al., 2014). Chat xo hoa tan
trong dau bap con giup lam giam ndng do
cholesterol mau, goép phan bao vé sirc khoe tim
mach (Chen et al., 2015).

Tuy nhién, dau bip c6 thoi gian bao quan ngan,
gdy ra nhiéu khé khan trong qua trinh luu trir, van
chuyén va tiéu thu. Dau bap rit dé bi 130 hoa sinh 1y,
dan dén hién tugng mét nude nhanh, mém nhiin, héo
va dé bi hu hong do vi sinh vat (Shi et al., 2024;
Shen et al., 2019). Nguyén nhan chinh 1 do dau bap
¢6 ham luong 4m cao (88 — 90%) (Shen et al., 2019;
Wang et al., 2019). Ham lugng nudc cao khong chi
tao diéu kién thuan loi cho su phat trién cua vi sinh
vt ma con thiic ddy cac qua trinh trao d6i chat, lam
gidm nhanh chét lugng dau bép sau thu hoach. Do
do6, viéc ap dung cac cong nghé bdo quan hi¢u qua
nham kéo dai thoi gian st dung tuoi va duy tri gia
tri dinh dudng cia dau bip 1a hét stc can thiét.
Trong do, mang an dugc da dugc nghién cuu nhu
mot giai phap tiém nang nhim nang cao hidu qua
bao quan cia rau qua va trai cdy, trong do c6 dau
bip. Cac 16p mang nay dugc ché tao tir nguyén lidu
co nguon goc thuc pham ¢6 thé tiéu thu cung véi
san phdm va gop phan kéo dai thoi gian bao quan
(Kumar & Neeraj, 2019). Véi co ché chinh cia
mang 1 tao ra hang rio ngan can sy trao d6i khi va
hoi 4m, tir d6 1am cham qué trinh mét nude va oxy
héa — hai yéu t6 quan trong gdy suy giam chat
lvong ¢ ndng san (Diaz-Montes & Castro-Muiioz,
2021).

Két quacua nhiéu nghién ctru da nhén manh hiéu
qua ctia mang an dugc co ngudn gdc tir cac
biopolymer tu nhién nhu polysaccharide va protein
trong viéc duy tri chat lugng trai cdy va rau ci. Bén
canh vai tro bao quan, mang an dugc con dugc xem
nhur kiéu bao géi c6 thé tiéu thy cing véi san pham,
qua do6 gia tang tinh tién lgi so vai cac vat li¢u bao
go6i khong an duoc vén can loai bo trude khi sir
dung. Theo Pérez-Vazquez et al. (2023), mot vét
liéu bao gdi duge xem 1a “an dugce” cung thuc phém
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d6, ngudi tiéu dung khong bét budc phai loai bo 16p
mang phi truée khi st dung. Pong thoi, cic mang
an dugc cling duoc xem la Iya chon thay thé tiém
ning cho bao bi truyén théng, gop phan giam phu
thudc vao vat lidu tong hop va giam phat sinh chét
thai bao bi, phu hgp vdi xu hudng tiéu dung hién dai
hudng dén su tién lgi va bén virng (Diaz-Montes &
Castro-Muioz, 2021).

Trong do, natri alginate 14 mdt polysaccharide
chiét xudt tir tio nau va dugc danh gia cao trong ing
dung lam mang &n dugc nho kha nang tao mang va
tinh twong thich sinh hoc (Parreidt et al., 2018;
Zhang et al., 2021). Khi twong tac véi ion hoa tri hai
nhu canxi, alginate hinh thanh mét 16p gel ban thim
trén bé mat rau qua, dong vai trd nhu hang rao vat
ly va diéu hoa qua trinh hé hip ciing nhu trao doi
am, qua d6 kéo dai thoi gian bao quéan va duy tri chét
lwong san pham. Mang alginate di dugc chimg minh
¢6 hi€u qua trong viéc gidm hao hut khéi lugng, han
ché mém nhiin va @c ché vi sinh vét trén nhiéu loai
nong san, bao gdm ca dau bap (Wu et al., 2024). Bén
canh d6, carboxymethyl cellulose (CMC) la mot
biopolymer dugc g dung rong rai trong phat trién
mang an dugc nho khé nang hoa tan trong nudc va
dic tinh tao mang hiéu qua. Mang CMC di cho thiy
kha nang giam mét am, tir d6 kéo dai do tuoi ciia rau
qua nhu dau bap (Ye et al., 2018). Viéc sir dung
mang CMC ciing gop phan cai thién d6 bén co hoc
va kha niang chdng tham ciia mang, nang cao hiéu
qué bao quan (Sun et al., 2023).

Tu nhiing co sé& néu trén, viéc st dung cac
biopolymer nhu natri alginate va carboxymethyl
cellulose (CMC) trong phat trién mang an dugc xem
1a mot hudng tiép can tiém nang nham nang cao hiéu
qua bao quan dau bap tuoi. Nghién ciru nay dugc
thuc hién nham danh gia tic dong ciia cac loai mang
an dugc dén chat luong cua dau bép, tr d6 xac dinh
kha ning tGng dung thyc tién trong bdo quan
Fsodisau thu hoach.

2. PHUONG PHAP NGHIEN CUU
2.1. Dia diém nghién ciru
Nghién ctru duoc thyc hién tai B moén Cong

nghé Thyc phém, Vién Cong nghé Sinh hoc va Thyc
pham, Pai hoc Can Tho.

2.2. Nguyén li¢u

Pau be‘ip tréng duoc mua & ép Tan Phudc, xa Tan
Binh, huyén Binh Tan, tinh Vinh Long.

Hoa chat: natri alginate (= 99,0%, Shanghai
Chemical-Trung Quéc) va carboxymethyl cellulose
(CMC, > 99,0%, Xilong Chemical-Trung Quoc).
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2.3. Phwong phap thi nghiém

Dau bip c6 d6 thuan thuc (sau 4 ngay rung hoa)
dugc thu mua va van chuyén vé phong thi nghiém
dé Iya chon nhiing trai c6 chidu dai tir 90 dén 99
mm, khong bi sdu bénh, khong bi dap va xay xat.
Thi nghiém gém mau dbi chimg (khéng xir 1y) va
cac mau duoc nhiing vao dung dich mang CMC 1%
hodc natri alginate 2% trong 60 gidy (ty 1¢ 100 g dau
bép: 400 ml dung dich mang). Sau do, mau nhung
mang CMC 1% duoc dé réo tu nhién trong 1,5 gid
va miu nhing mang natri alginate 2% dugc dé réo
trong 2,5 gid. Sau khi rdo, 150g dau bap dugc cin
va cho vao bao bi Polyethylene (PE duc 16, ty 1¢ duc
16 5%) va bao quan & nhiét d§ 13+1°C. Sau 4, 8, 10,
12 va 14 ngay bao quan, viéc phan tich cac chi tiéu
da duoc tién hanh nhu sy thay ddi mau sic (AE), do
4m, hao hut khdi lwong, d6 cung, d6 Brix, pH,
vitamin C va chlorophyll.

2.4. Phwong phap phan tich

Do am dugc xac dinh bang phuong phap AOAC
934.06. Tong chat kho hoa tan (TSS) dugc do bang
Brix ké cam tay (0 - 32°Brix) (Atago, Nhat Bén).
Hao hut khéi lugng (%) duoc tinh dya trén khoi
lugng ban dau (Mo) va khdi lugng thu dugc (M)
theo cong thirc: % hao hut khéi lwong = (Mo —
M)/Mo) x 100. pH dugc xac dinh bang cach sir dung
pH ké dién tir (Vernier, My). Mau sic duoc xac dinh
bing méay do mau (WR10, FRU, Trung Qudc) va su
sai biét mau sac tong thé (AE) duogc tinh theo cong
thuc AE = [(L* — L,)* + (a* — a,)* + (b* — by)?]'/?
(Saidatul et al., 2013), trong do L*, a* va b* la cac
gia tri mau cua mau & céc thoi dlem bao quan, con
Lo, a0 va b, 12 cac gia tri mau cuia mau tai thoi diém
ban ddu (ngay 0). Cau tric (d6 cimg, g/luc) duoc xac
dinh bang thiét bi phan tich Texture Analyser TA-
XTplus (Stable Micro System, Anh Quéc), st dung
dau do A/CKB véi luc nén 0,049 N, téc dd nén
10 mm/s. Ham lugng vitamin C dugc xac dinh theo
phuong phap ciia AOAC 967.21, sir dung thude thir
2,6-dichlorophenol indophenol (DCIP). Ham lugng
chlorophyll (mg/g CBK) dugc xac dinh theo phuong
phap cua Ritchie (2006).

S liéu dugc thu thap va xir Iy bang phan mém
Microsoft Excel 365 va Statgraphics Centurion
XIX. Két qua duoc trinh bay 1a gia tri trung binh +
d6 1éch chuén va sy khac biét y nghia thong ké gitra
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cac nghiém thirc dya vao phuong phap phén tich
ANOVA va kiém dinh LSD & mirc y nghia 5%.
3. KET QUA VA THAO LUAN
3.1. Anh huéng ciia loai mang bao in duwoc
dén chat lwgng diu bap trong qua trinh
bdo quan
3.1.1. Su thay d6i mau sdc (AE)

Su bién d6i mau sic tong thé ciia cac nghiém
thirc dudi tac ddng cua cac loai mang bao quan khac
nhau dugc theo ddi va trinh bay & Hinh 1.

Két qua Hinh 1 cho thdy gié tri AE c6 sy khac
biét dang ké theo thoi gian bdo quan (p <0,05). Gid
tri AE c6 xu hudng tang dén theo thoi gian bdo quan.
Sau 10 ngay bao quan, mau dbi ching (khong xur Iy
mang) duoc ghi nhan gia tri AE cao nhat, cho thay
su bién d6i mau sic dang ké, voi gia tri 8,90 +2,05.
Nguoc lai, & ngay 10 miu xir Iy bang mang CMC
1% va alginate 2% c6 gia tri AE thip hon va khong
khac biét co ¥ nghia thong ké (p > 0,05), véi AE lan
luot1a 7,54 + 1,20 va 7,63 + 2,10. Piéu nay cho thiy
hai loai mang c6 hi¢u qua twong duong trong viéc
duy tri mau sic cua dau bap. Sau 14 ngdy bao quan
thi khong c6 sy khac biét ¥ nghia thong ké (p > 0,05)
& mau nhung mang CMC 1% va natri alginate 2%.

Két qua cac nghién ctru cho thay mang CMC va
natri alginate ¢ thé 1am cham déng ké su thay d6i
mau sic ciia ddu bép trong qua trinh bao quan. Cac
mang bao nay hoat dong nhu mang ban tham, han
ché tiép xuc véi oxy va hoi 4m — hai yéu td thac
day phan hay diép luc va hién tuong hoa nau khong
mong mudn (Soiklom et al., 2025; Vital et al.,
2016). Nho d6, mau xanh dic trung cua dau bap
duoc duy tri 1au hon, dong thoi giam sy suy giam vé
gia tri cam quan (Coatings et al., 2023). Ngoai tac
dung giam oxy hoa, mang CMC c()n tao moi truong
6n dinh vé nhiét do va do 4m quanh bé mat san
pham, gitip han ché trao ddi chat va duy tri d¢ tuoi
sang ciia mau sic (Soiklom et al., 2025). Nhiéu
nghién ciru ciing ghi nhdn rang cic mau bao mang
¢6 su thay d6i nho hon vé chi s6 L*, a* va b* so voi
dbi ching (Coatings et al., 2023). Bén canh do, su
twong tac giita sdc tb ty nhién cia dau bip va céu
trac polymer cia mang bao (alginate, CMC) c6 thé
bao v€ diép luc trude su oxy hoa thong qua cac lién
két hydro voi phan tr nu6e, gop phan ting cudong
kha nang gitr mau (Vital et al., 2016).
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--& - Natr1 alginate 2%
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Thoi gian (ngay)

Hinh 1. Anh hwéng ciia loai mang bio quan dén sy thay ddi mau sic ciia ddu bip theo thoi gian

Ghi chit: Két qua thé hién la gid tri trung binh £ dg léch chudn.

hong tir ngay 12.
3.1.2. Bédam (%)

Bén canh su thay ddi vé& mau séc, d6 4m 13 mot
chi tiu quan trong phan anh khé nang duy tri chét
lugng ciia dau bip trong qué trinh bao quan. Két qua
vé anh hudng ctia cac loai mang bao quan dén do 4m
clia dau bap dugc trinh bay ¢ Bang 1.

Béng 1 cho thiy d6 4m ctia dau bap c6 xu hudng
giam dan theo thoi gian bao quan & tat ca cac mau.
O ngay 0, gia tri d6 4m dao dong tir 89,47 + 0,42%
dén 90,45 + 0,53% va khong c6 su khic biét c6 y
nghia théng ké giita cac cong thic (p > 0,05). O
ngay 10, d6 am cua dbi chung con 83,47 £ 1,08%,
thdp hon dang ké so véi mau CMC 1% (88,04 +
2,06%) va alginate 2% (86,79 + 2,26%), vai sy khac
biét co y nghia & muc p < 0,05. Sau 14 ngay, d6 am
mau nhing mang CMC 1% va natri alginate 2%
khong c6 su khac biét y nghia thdng ké (p > 0,05)
v6i gia tri 1an lugt 1 86,67+1,51 va 85,82+2,77 %.

Két qua cho thidy mang bao CMC 1% va natri
alginate 2% déu lam cham qua trinh mat am so voi

“” mdu doi chimg khéng dwoc phan tich do da bi hu

dbi ching (BC), trong 46 CMC 1% duy tri kha nang
gilr &m 6n dinh hon. Sy giam d¢ a 4m ¢ rau qua chu
yéu do thoat hoi nuéc, vi rau qua c6 ham lugng 4m
cao (80 —95%) va phén 16n & dang tu do nén dé bay
hoi, ddn dén hién tuong héo theo thoi gian bao quan.
L6p mang phu dong vai tro nhu hang rao ban thim,
g6p phan han ché truyén 4m va diéu hoa trao ddi khi,
tr d6 lam cham thoat hoi nudc va hé hip
(Mahfoudhi et al., 2013; Abdullah et al., 2023).
Trong nghién ctru nay, mau DC hu hong sau khoang
10 ngay c6 thé lién quan dén mat nude lam suy giam
d6 truong té bao, khién mé qua d& héo va suy giam
chat lwong trong giai doan bao quan kéo dai; nguoc
lai, cac mau phu mang duy tri 4m tdt hon nén gop
phan kéo dai thoi gian bao quan va lam ndi bét hiéu
qua cta mang bao so voi DC. Ngoai ra, tinh chat vat
liu ciing anh huong dén hidu qua: CMC co xu
hudng can am tét, trong khi alginate cai thién do bén
co hoc va tinh linh hoat, hd tro kha ning bam dinh
trén bé mat dau bip (Kannaujia et al., 2019;
Prommakool et al., 2011).

Biang 1. Anh hwéng ciia loai mang bio quéan dén dd 4m (%) ciia diu bép theo thoi gian

Loai mang bdo quin

Ngay bao quan

Doi chirng CMC 1% Natri alginate 2%
0 89,49+0,6128 90,45+0,53 89,47+0,42%8
4 89,71+0,75* 90,11+0,26* 88,521,158
8 85,87+1,94%4 88,92+1,08%A 87,97+3,86%A
10 83,47+1,08°B 88,0442,06°A 86,79+2,2624
12 - 87,62+1,52b¢A 86,33+3,12%
14 - 86,671,514 85,8242,77%

Ghi chii: Két qud thé hién la gid tri trung binh + dp léch chudn cia 3 lan lgp lai. Céc chit cdi 4, B, C, ..
trong cung mot cot biéu thi sy khdc biét y nghia thong ké o mirc 5%,

hangvaa, b, c, ...
phan tich do da bi hu hong tir ngay 12.
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trong cung mot
“-” mau doi chirng khong dwoc



Tap chi Khoa hoc Dai hoc Can Tho Tap 61, S6 CP: Khoa hoc va Cong nghé cho su phat trién bén vieng cua vung DBSCL: 11-22

3.1.3. Hao hut khéi heong (%)

Trong qua trinh bao quan, hao hut khéi luong 1a
chi tiéu phan anh mtc do ho hap va suy giam chat
luong ctia nguyén liéu. Sy khac biét vé ty 18 hao hut
khdi lugng giita cic nghiém thirc theo thoi gian
duoc thé hign & Hinh 2.

Két qua Hinh 2 cho thiy loai mang bao quan c6
anh huong dén hao hut khdi lugng cua dau bap theo
thoi gian bao quan (p <0,05). Két qua trén cho thay
rang thoi gian bao quan cang lau hao hut khdi lwong
cang nhiéu. Mau dau bap khéng nhing mang hao
hut khdi lugng nhiéu nhét sau 10 ngay bao quan la
14,04+5,37%. V&i mau dau bap duge nhing mang
CMC 1% va natri alginate 2% c¢ ti I¢ hao hut khéi
luong thdp hon. Trong dé, v6i mau dwoc nhung
mang CMC 1% thi hao hut khdi lugng thap nhat sau
14 ngay bao quan la 8,52+0,10 %.

Su giam khéi luong tw nhién cia rau qua chu yéu
do mat nudc (chiem 65 — 90%), bén canh do la ton
hao chat kho (10 —35%), von la h¢ qua cta qua trinh

25 1 .
—e— D061 chuimg

—_ — )
o n =]
. . .

Hao hut khéi lwgng (%)

W
L

—a—CMC 1%

hé hap Két qua tir Bang 1 va Hinh 2 cling cho thiy
mdi quan hé thun giira giam d6 am va tang hao hut
khéi luong. Viéc bao mang giup han ché sy thoat
hoi nude, giam anh hudéng cua nhiét do, dd 4m moi
truong, tir d6 lam cham ho hip va giam ty 16 hao hut
khéi lwong. Co ché nay duoc giai thich béi tac dung
rao can ciia mang bao, vén che phu khi khéng, bao
vé t& bao va hinh thanh mot 16p ban thdm han ché
qué trinh trao d6i khi va hoi nudc (Diaz-Mula et al.,
2012). Hiéu qua nay di dugc ghi nhan & nhiéu
nghién ctru: CMC gitip giam mat khéi lugng & bo
(Abbasi et al., 2011) va anh dao (Maftoonazad &
Ramaswamy, 2005), trong khi alginate cling dugc
bao céo cé tac dung tuwong ty & man (Valero et al.,
2013), anh dao ngot (Diaz-Mula et al., 2012) va tao
tuoi cit (Cofelice et al., 2019). Theo Tavassoli-
Kafrani et al. (2022), CMC c6 kha ning chdng thim
nudc t6t hon alginate, do d6 miu natri alginate 2%
t6n that khbi lugng nhidu hon so voi mau CMC 1%.
Két qua cta nghién ciru nay phu hop véi béo cao
trén, khi sau 14 ngay bao quan, mau alginate 2% c6
hao hut 9,71 + 2,01%, cao hon mau CMC 1%.

- -& - Natri alginate 2%

10 12 14

Thei gian (ngay)

Hinh 2. Anh huéng ciia loai mang bio quan dén hao hut khéi lwong (%) ciia dau bap theo thoi gian

Ghi chit: Két qua thé hién la gid tri trung binh £ dg léch chudn.

hong tir ngay 12.
3.1.4. D¢ cung (g luc)

Do ctng ciia ddu bap ciing c6 thé thay doi dang
ké trong thoi gian bao quan dudi tac dong cua cac
loai mang bao khac nhau. Két qua theo ddi su bién
ddi cuia chi tiéu nay ¢ cac nghiém thirc duoc trinh
bay cu thé & Bang 2. Két qua Bang 2 cho thay loai
mang bao quan c6 anh hudng rd rét dén do cing cla
d4u bap theo thoi gian. Nhin chung, do cing ctia cac
mau c6 xu hudng ting dan trong sudt qué trinh bao
quan. Tai thoi diém ngay 0, khong ghi nhan sy khac
biét c6 ¥ nghia thong ké giira mau ddi chimg (khong
nhiing mang), CMC 1% va natri alginate 2%, voi gia
tri lan luogt 1a 373,97+27,21; 394,70+34,87 va
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396,75+17,86 g luyc. Tuy nhién, tir cac thoi diém sau
d6, mau dbi chtng ludn ¢ d6 cimg thip nhit so voi
hai mau duge xu ly. PO cing cla dau bép tang lién
tuc theo thoi gian khi dugc nhiing mang CMC 1%
va natri alginate 2% (p < 0,05), dat gia tri cao nhét
vao ngay tho 14, lan luot 1a 638,27+34,21 va
712,89+51,66 g luc. Pang chii ¥, trong 12 ngay dau
bao quan, khong c6 sy khac biét dang ké giita hai
loai mang (p > 0,05). Tuy nhién, dén ngay thir 14,
mau dugc bao mang natri alginate 2% cho d¢ cing
cao hon déng ké so v6i mau CMC 1% (p < 0,05),
cho théy hi€u qua vuot trdi hon trong giai doan bao
quan kéo dai.
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Bang 2. Anh hwéng ciia loai mang bao quan dén dd cirng (g lwc) ciia diu bip theo thoi gian

Loai mang bao quin

Nedy bio quin Dbi chimg CMC 1% Natri alginate 2%
0 3739722721 394,7034,87% 396,75+17,36
4 394,97+23,72® 428,01232,110 453,744+29,60°
8 436,85+31,71% 511,93+34,17% 532,64+29,84%
10 482,76+45 20° 552,73+38,66° 582,17+48,52°
12 . 587,10+38,76" 634,89+77,47°
14 : 638,27+3421% 712,89+51,66%

Ghi chii: Két qud thé hién la gid tri trung binh + dp léch chudn cua 3 lan lgp lai. Céc chit cdi 4, B, C, ..
trong cung mot cot biéu thi sy khdc biét y nghia thong ké o mirc 5%.

hangvaa, b, c, ...
phan tich do da bi hu hong tir ngay 12.

Két qua cac nghién ctru trudc day di cho thay
mang an dugc c6 kha nang lam cham qua trinh suy
giam d0 cling cla rau qua trong qua trinh bao quan
thong qua viéc han ché mét nude va giam tdc dd ho
hap — hai yéu t& anh huong truc tiép dén céu triic
md thuc vét (Coatings et al., 2023). Mang bao tir
CMC va natri alginate dugc danh gia cao nho kha
nang hinh thanh 16p mang ban tham, gitp duy tri do
4m va on dinh moéi truong ndi bao, tir d6 1am cham
cac bién doi sinh hoa lién quan dén sy phan giai
pectin va thanh té bao (de Alvarenga Pinto Cotrim
et al., 2016). Tuy nhién, két qua trong nghién ctru
nay lai ghi nhan xu huéng ting dan do ctng cua ddu
bép theo thoi gian bao quan, ddc biét & cac mau xir
ly bing mang CMC 1% va natri alginate 2%, khac
biét c6 ¥ nghia thong ké so véi mau ddi ching (p <
0,05). Sy khac biét so vdi cac bao cao trude day co
thé xuat phat tir dac diém mé riéng ciia dau bép, diéu
kién bao quan cu thé, ciing nhu co ché tac dong cia
l6p mang. Viéc trao ddi khi va hoi nude bi han ché
¢6 thé gay ra hién twong co rat té bao va mét can
bang 4p suat thim thu, din dén ting d6 ctng thay
vi giam nhu thuong quan sat & cac loai rau qua khac
(Rojas-Graii et al., 2009).

3.1.5. Ham heong chdt khé hoa tan (°Brix)

Bén canh céc chi ti€u vat 1y, ham lugng chit kho
hoa tan ciing dwoc sir dung dé danh gia su bién d6i
chat lugng ctia ddu bip trong sudt thoi gian ton trit.
Anh huéng ciia loai mang bao quan dén ham lugng
chét kho hoa tan cua cac nghiém thirc dugc thé hién
o Bang 3.

Két qua Bang 3 cho thiy, gia tri d0 Brix cua dau
bép c6 xu hudng ting dan theo thoi gian bao quan.
Tai thoi diém ngay 0, gia tri °Brix ctia cac mau ddi
chimg, CMC 1% va natri alginate 2% lan lugt 1a
4,06+0,13; 4,56+0,43 va 4,38+0,48, khong co su
khac biét c6 ¥ nghia thong ké giita cac mau (p >
0,05). Tir ngay 4 tro di, mau dbi chung duy tri gia tri
°Brix thap hon dang ké so voi hai mau dugc bao
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mang (p < 0,05), cho thdy hiéu qua cta mang bao
quan trong viéc han ché hao hut chét hoa tan. Tuy
nhién, trong sudt 14 ngay bao quan, khong ghi nhan
su khac biét c6 y nghia thong ké giita hai loai mang
CMC 1% va natri alginate 2% (p > 0,05).

Mot trong nhitng nguyén nhan chinh dan dén su
gia ting ham lugng chat ran hoa tan tong s (TSS)
trong qué trinh bao quan dau bip 13 hoat dong cia
cac enzyme ndi sinh nhu pectinase va cellulase. Cac
enzyme nay tham gia vao qua trinh phan giai thanh
té bao va thuy phéan polysaccharide, giai phong
duong hoa tan va cac hop chat lién quan, 1am ting
TSS theo thoi gian (Coatings et al., 2023). Hoat
dong enzyme duogc thuc day trong diéu kién do am
6n dinh, dién hinh 12 moi truong am tai bé mat san
phim dwoc duy tri bdi mang CMC va natri alginate
(Lamani & Ramaswamy, 2023). CMC va natri
alginate l1a cac polysaccharide c6 kha nang tao mang
ludi gel gitr nude hiéu qua, giap duy tri d6 4m bé
mat va tao diéu kién thuan lgi cho cac phan ng sinh
hoa néi tai (et al., 2023) (Alves-Silva et al., 2023;
Vasco et al., 2022). Sy két hop gitta hoat tinh
enzyme va dac tinh gilr am ctia mang gop phan lam
tang tich Iy TSS ¢ cac mau duge xir 1y so véi mau
dbi chimg. Nguoc lai, mau d01 ching khong c6 16p
mang bao vé thuong bi mat am nhanh, 1am giam tdc
d6 chuyén hoa va dan dén phan hiy cac hop chat
hoa tan. Pong thoi, mang ciing déng vai tro nhu
hang rao bao vé chdng lai cac tic dong modi trudng,
gitip han ché qua trinh oxy hoa va bay hoi nudc, tir
d6 ngén ngtra suy giam gia tri dinh dudng (Lamani
& Ramaswamy, 2023). Ngoai kha ning gitt 4m,
CMC va natri alginate con thé hién tinh khang khuan
tu nhién, gop phan wc ché sy phat trién cta vi sinh
vat (Hashemi et al., 2023). Tac dung nay giup bao
toan cdu truc té bao va lam cham qua trinh phan hay
céc hop chit hoa tan, hd trg duy tri ham luong chat
kho 6n dinh trong subt thoi gian bao quan (Alves-
Silva et al., 2023).
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Bang 3. Anh huéng ciia loai mang bio quéan dén ham lwong chit khé hoa tan (°Brix) ciia ddu bép theo

thoi gian
Neav bio quin Loai mang bio quin
gay baoq Dbi chimg CMC 1% Natri alginate 2%
0 4,06+0,13% 4,56+0,43% 4,38:0,48°
4 4,130,14% 4,63+0,48 4,720,344
8 4,38+0,32% 4,810,240 4,75+0,35%A
10 4,44+0,38° 4,94+0,13A 4,94+0,24%0
12 - 5,19:0,24% 5,060,312
14 - 5,310,474 5,19+0,55%

Ghi chii: Két qud thé hién la gid tri trung binh + dp léch chudn. Céc chi cdi A, B, C, ...
trong cung mot cot biéu thi sy khac biét y nghia thong ké ¢ mirc 5%.

hw hong tir ngay 12.
3.1.6. pH

Gia tri pH 1a mét trong nhitng chi ti€u hoa ly
quan trong, phan anh nhimg bién ddi sinh hoa xay
ra trong qué trinh bao quan dau bap. Sy thay doi pH
cua cac nghiém thuc dugc trinh bay ¢ Bang 4.

Két qua Bang 4 cho thay, gia tri pH clia dau bép
¢6 xu huéng giam dan theo thoi gian bao quan. Tai
thoi diém ngay 0, pH cta cac miu d6i chimg, CMC
1% va natri alginate 2% lan Iwot 1la 6,01+0,03;
6,02:£0,02 va 6,10+0,02. Tir ngay 4 dén ngay 10, gia
tri pH ctia mau ddi ching giam nhe tir 5,94+0,03
xudng 5,90+0,03. Trong khi d6, hai mau dugc bao

[ trong cung mot hang va a, b, c, ...
“-" mau doi chirng khong dwoc phan tich do da bi

mang — CMC 1% va natri alginate 2% — duy tri pH
cao hon, véi mire giam it hon theo thoi gian. O ngay
thir 10, mau CMC 1% c6 pH 1 5,97+0,02, trong khi
natri alginate 2% giit & mirc 5,98+0,01 — ca hai déu
cao hon dang ké so voi mau ddi chung (p < 0,05).
Diéu nay cho thiy 16p mang bao c6 tac dung lam
cham qua trinh hinh thanh acid trong mé dau bép. O
cac mbc ngay 12 va 14, Mau CMC 1% c6 pH lan
luot 1a 5,91+0,02 va 5,84+0,03; trong khi natri
alginate 2% duy tri & mirc cao hon, lan lugt 13
5,94+0,01 va 6,02+0,03.

Biang 4. Anh hwéng ciia loai mang bio quén dén gia tri pH cia diu bip theo thdi gian

Loai mang bdo quédn

Neay bio quin Doi chirng CMC 1% Natri alginate 2%
0 6,01+0,0328 6,02+0,0228 6,10+0,0224
4 5,94+0,03%8 6,010,014 6,040,034
8 5,93+0,03b<B 6,00+0,030A 6,01£0,02¢4
10 5,90+0,03°B 5,97+0,02°4 5,98+0,0194
12 - 5,91+0,0248 5,94+0,01¢A
14 - 5,8440,03°B 6,02+0,03A

Ghi chii: Két qud thé hién la gid tri trung binh + dp léch chudn cia 3 lan lgp lai. Cdc chit cdi 4, B, C, .
trong cung mot cot biéu thi sy khac biét y nghia thong ké o mirc 5%.

hangvaa, b, c, ...
phan tich do da bi hu hong tir ngay 12.

Su bién dong pH trong rau qua chu yéu lién quan
dén qua trinh ho hép va su tich liiy acid hitu co trong
bao quan. Mang an dugc, dic biét 1a CMC va natri
alginate, c6 kha nang han ché hién tuong nay nho
tao ra 16p ban tham lam giam tdc d6 ho hap, han ché
sy phan huy mé va qua trinh san sinh acid (Yinzhe
& Shaoying, 2013). Két qua nhiéu nghién ctru ciing
khing dinh rang cac mang bao tur polysaccharide
duy tri pH 6n dinh hon so v&i ddi chimg khong phu,
qua d6 kéo dai do tuoi va chat luong san phim
(Coatings et al., 2023; Gallo et al., 2003). Ngoai viéc
giam mat nudc, mang phu con diéu hoa moi truong
quanh bé mat qua, 1am cham qua trinh trao d6i khi
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va san sinh ethylene, tir 46 han ché sy gia ting acid
trong mo thyc vét (Tran et al., 2021). Viée duy tri
pH 6n dinh ¢4 y nghia quan trong vi anh huong truc
tiép dén huong vi, chét lwong cam quan va gia tri
clia dau bap trong bao quan (Sen et al., 2020). Két
qua nghién ctru gan day cua Al-Rashdi et al. (2024)
cling cho thdy mang bao tir polysaccharide giip on
dinh pH thong qua viéc giam toc do trao ddi chat va
trc ché hinh thanh acid, gop phan duy tri huong vi
va chét lugng tong thé cua rau qua.
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3.1.7. Vitamin C (mg/100g CBK)

Vitamin C 12 mot hop chét dinh dudng dé& bi suy
giam trong qua trinh bao quan. Vi vay, su bién dong
ham luong vitamin C cta déu bip dudi anh hudng
clia cac loai mang bao quan dugc theo ddi va thé
hién ¢ Hinh 3.

Két qua Hinh 3 cho thiy loai mang bao quan c6
anh huong dén ham lugng vitamin C ciia dau bap
theo thoi gian bao quan (p <0,05). Két qua trén ciing
cho thdy ham lugng vitamin C cta dau bap giam
dang ké khi thoi gian bao quan tang. Sau 14 ngay
bao quan, mau nhiing mang natri alginate 2% co sy
giam ham lugng vitamin C nhiéu hon miu nhing
mang CMC 1% véi gia tri ban dau 1a 23,58+2,21
(mg/100g CBK) va giam con 16,17+3,39 (mg/100g
CBK). Két qua cac nghién ctru cho thdy mang in

35 1

30 4

Vitamin C (mng/100g CBK)
)
S

Natri alginate 2%

CMC 1%

dugc tir CMC va natri alginate c6 thé hoat dong nhu
hang rao chéng mat am hiéu qua, tir d6 gdp phan
duy tri vitamin C — mot hop chit rat nhay cam véi
qua trinh oxy hoéa va phan huy trong moi truong cod
d6 4m cao (Coatings et al., 2023). Bang cach tao ra
16p bao vé ban thim, cac mang nay lam giam thoat
hoi nuée, han ché tiép xtc véi oxy va 1am chdm cac
phén ing enzyme, dic biét 14 hoat ddng cua ascorbic
acid oxidase — v6n thiic day su phan hity vitamin C.
Nho d6, ham lugng vitamin C trong dau bap dugc
duy tri cao hon so v6i mau khong phi trong cling
thoi gian bao quan. Co ché nay di dugc ghi nhan
trong nhiéu nghién ctru vé rau qua, khi mang bao tir
polysaccharide giup giam tdc do suy giam vitamin
C, qua d¢6 kéo dai gia tri dinh dudng trong qua trinh
vén chuyén va bao quan (Coatings et al., 2023).
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Déi chimg

Loai mang bao quan

Hinh 3. Anh hwéng ciia loai mang bio quén dén ham lwgng Vitamin C (mg/100g CBK) ciia diu bip
theo thoi gian

Ghi chit: Két qua thé hién la gid tri trung binh £ dg 1éch chudn.

hong tir ngay 12.
3.1.8. Chlorophyll (mg/g CBK)

Bén canh vitamin C, ham lugong chlorophyll
ciing dugc xem 1a chi tiéu quan trong lién quan dén
gié tri dinh dudng va mau sic dic trung ciia dau bap.
Két qua vé sy thay d6i ham luong chlorophyll cia
cac nghiém thirc trong qua trinh bao quan dugc trinh
bay ¢ Hinh 4.

Két qua Hinh 4 cho thay loai mang c6 anh huong
dén ham luong chlorophyll ctia dau bép theo thoi
gian bao quan (p < 0,05). Ham lugng chlorophyll
giam dan theo thoi gian bao quan. V&i mau dau bap
khong dugce nhing mang cé sy ton that ham luong
chlorophyll nhiéu nhat véi ham luong chlorophyll
ban dau la 22,76£0,97 mg/g CBK va giam con
12,76+0,98 mg/g CBK sau 10 ngay bao quan. Véi
mau ddu bip dugc nhing mang CMC 1% va natri
alginate 2% thi co su thay doi ham luong luong
chlorophyll it hon. Trong d6, véi mau dugc nhiing
mang CMC 1% thi ham luong chlorophyll giam it
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nhit sau 14 ngay bao quan tir 23,34+1,25 mg/g CBK
con 15,60+2,35 mg/g CBK.

Mang bao quan tir CMC va natri alginate tao ra
mdt 16p rao can bao vé giip giam sy mat am, tir d6
duy tri 4p suat truong trong té bao thyc vat. Viée gitt
4m nay c6 moi tuong quan voi toc do suy giam diép
luc cham hon, két qua nhiéu nghién ctru da cho thay
viéc ap dung cac mang bao nay c6 thé lam cham
dang ké sy giam ham luong diép luc trong qua trinh
bao quan (Coatings et al., 2023; Mahfoudhi et al.,
2014). bac biét, mang natri alginate dwoc ghi nhan
¢6 tinh chat ua nudc, gop phan tao nén moi trudng
giup bao v¢ ham luong di€p luc nhd ngén ngua su
mat nudc va ton thuong oxy hoa (Chan et al., 2020).
Su duy tri ham lugng diép luc & dau bép c6 phu
mang cha yéu nhd giam hoat dong trao ddi chét lién
quan dén ho hap va qua trinh phan hay enzyme cia
diép luc. Pau bép dugc phtt mang thé hién hién
tugng 130 hoda sinh 1y chdm hon va gitt dugc mau
xanh tuoi 1au hon so v6i mau khéng phu, von bét
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dau bac mau va suy giam ham luong diép luc som al., 2024). Ngoai ra, tinh toan ven cdu tric ma mang
hon trong qua trinh bao quan (Coatings et al., 2023). an dwoc mang lai khong chi hd trg gitr 4m ma con
Kha niang cia CMC va natri alginate trong viéc diéu gitip han ché tac dong tir cac yéu té moéi truong co
tiét trao d6i oxy dong vai tro then chét, vi su tiép thé thuc ddy qua trinh phan huy diép luc (Jabborova
Xlc qua mirc v6i oxy c6 thé dan dén suy giam diép et al., 2021).

luc théng qua co ché stress oxy hoa (Al-Ghalbi et
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Chlorophyll (img/g CBK)
[

w

Natri alginate 2% CMC 1% Péi chimg
Loai mang bio quan

Hinh 4. Anh hudng ciia loai mang bio quéan dén ham lwong Chlorophyll (mg/g CBK) ciia dau bip
theo thoi gian
Ghi chii: Két qua thé hién la gid tri trung binh + d¢ léch chuan. “-” mdu doi chimg khéng dwoc phén tich do da bi hur

hong tir ngay 12.

Dbi chimg ngay 0 CMC 1% ngay 0 Natri alginate 2% ngay 0

Déi ching ngay 4
Dbi ching ngay 8 CMC 1% ngay 8
Pbi chimg ngay 10 CMC 1% ngayl0 Natri alginate 2% ngay 10
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CMC 1% ngay 14

Natri alginate 2% ngay 14

Hinh 5. Piu bip theo thoi gian bio quéin

4. KET LUAN

Két qua nghién ciru cho thiy trong diéu kién bao
quan 13 + 1°C, c4 hai loai mang an dugc CMC 1%
va natri alginate 2% déu giup duy tri chat luong déu
bap tot hon mau d6i ching. Tuy nhién, mang CMC
1% cho hiéu qua 6n dinh va phit hop hon dé lya chon
ung dung, dic biét o giai doan bao quan kéo dai dén
14 ngay, nhd xu hudng gitr 4m tét hon, hao hut khéi
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