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TOM TAT

Nghién ciru dwoc thuc hién voi muc tiéu danh gia hiéu qua cua quad
trinh tién xir ly bdng mot 56 phu gia khac nhau nhdam han ché S
héa ndu do enzyme, tir d6 gitip duy tri dwoc dg twoi ciia bon bon
trong diéu kién bdo qudn lanh. Két qua nghién civu cho thdy, tién
xit Iy bon bon sau thu hoach bang cach ngdm trong dung dich bao
goém ascorbic acid (ndng do 0,75%), 0,5% NaCl va CaCl2 voi thoi
gian 30 phut, ty I¢ bon bon va dich ngam la 1:2 giiip bon bon duy
tri mau sac twoi sang va cdu triic gion. B¢ sdng va cau triic ciia
bon bon van con tot sau khi bao qudn lanh 15 ngay & nhiét dé 4°C
trong bao bi PA voi do chdn khong 80%.

Tir khoa: Ascorbic acid, bén bén, bao quan, do tuoi, tién xir ly
ABSTRACT

The study was conducted with the aim of evaluating the
effectiveness of pretreatment with different additives to limit
enzymatic browning, thereby helping to maintain the freshness of
Typha orientalis under cold storage conditions. The results showed
that post-harvest pretreatment of Typha orientalis by soaking in a
solution containing ascorbic acid (0.75% concentration), 0.5%
NaCl and CaCl, for 30 minutes, with a ratio of Typha orientalis
and solution of 1:2, helped maintain the fresh bright color and
crisp texture of Typha orientalis. The brightness and texture of the
water fern remained good after 15 days of cold storage at 4°C in
PA packaging with 80% vacuum.

Keywords: Ascorbic acid, freshness, pretreatment, typha orientalis,
Storage

1. GIOI THIEU

Bon bdn 6 tén khoa hoc 1 Typha orientalis 1a
loai thuc vét c6 kha ning sinh truéng trong diéu kién
dat hiém khi va ngap nuée (Ngo et al., 2021), do d6
n6 thuong duge tim thay nhiéu & cac tinh thuoc khu
vuc ddng bang song Ciru Long (PBSCL) nhu Séc
Trang, Bac Liéu, Ca Mau, An Glang hay Dong
Thép. Thong thudng, bon bon dugc trong truc tiép

trén rudng lta hodc xung quanh céc ao nudi tai cac
khu vuc nay voi muc dich tao méi truong sdng cho
ngudn thuy san, ngoai ra chiing con duoc sir dung
dé 1am ngudn thyuc pham cho con ngudi hay thic dn
cho dong vat khac (Ngo et al., 2018). Cay bon bon
tuoi chira nhidu thanh phan dinh dudng chét béo,
acid palmitic va isorhamnetin mang lai nhiéu lgi ich
cho sirc khoe con ngudi. Trong y hoc bon bdn gitip
kich thich Ivu thong mau, khang viém va xwong
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khép,... Trong thuc phém, bdn bdn twoi duoc xem
la dic san ving mién va dugc ché bién trong cac
mon trdn goi, mubi chua, xao,... vi bon bon giau chét
X0, vitamin va khoang chét tot cho hé tiéu hoa va
stre khoe tong thé.

Bon bdn twoi sau khi thu hoach chi ban cho
ngudi tiéu dung trong ngay, van chuyén xa hodc ton
trit 1au lam anh huong dén chat lwong, giam sut do
tuoi nhanh chong ma khong c¢6 bat ky bién phap xur
1y va bao quan nao. Piéu nay gy ling phi va gia
tang ton that sau thu hoach cho loai dic san cua dia
phuong. Mot trong cac bién d6i ctia bon bon ciing
nhu mot s6 lai nguyén li¢u thyc vat sau thu hoach 1a
su sam may, cau trac mém va thay doi thay ddi mui
vi nguyén nhan boi hién tuong hoa nau do enzyme
(Zawistowski et al., 1991). Do do, viéc nghién ctru
quy trinh ché bién ciing nhu xdy dung dugc phuong
phap so ché va bao quan bdn bon troi hidu qua 1a
can thiét, diéu nay nham mang lai san phim c6 chét
luong tét, g6p phan dem lai gia tri kinh té cao cho
loai ndng san nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Dia diém nghién ciru

Thi nghiém duoc tién hanh bé tri va thyc hién,
thu nhan va xu ly s6 liéu thuc nghiém tai cac phong
thi nghiém cua B moén Coéng nghé Thuc phém,
Vién Cong nghé¢ Sinh hoc va Thuc phém, Pai hoc
Can Tho.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap chudn bi mdu

Nguyén liéu: Mua hai bon bon bét dau tir thang
6 dén thang 11 (mua nudc ndi), tir ngdy cdy gidng,
sau khoang 3 — 4 thang 1a c6 thé thu hoach. Khoi
luong cuia cay bon bdn tuoi sau khi duge thu hoach
(15 - 22 g/cay) 1a kich thude t6i wu dé dat tiéu chuan
chit lugng thuong pham, khi bon bon dat kich thude
nay c6 chat luong tot nhat, khong qua non (chua du
phat trién) hay qua gia (soi s€ cung va khong ngon),
chung vira dam bao vé chat luong, hinh thirc, va do
tuoi ngon. Nguyén liéu nay dugc thu mua truc tiép
tai khu vuc 6 huyén My Tu, tinh Séc Trang.

Bdn bdn tuoi duge thu hoach vao budi sang, tia
gon chi 14y khoang 30 c¢m tinh tir phan gbc, sau d6
duoc rira sach dé loai bo bun dat. Sau khi 1am sach,
bon bdn duge van chuyén vé phong thi nghiém
thudc Vién Cong nghé Sinh hoc va Thyc pham, Pai
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hoc Can Tho bang thung xbp giir nhiét c6 bd sung
thém da lanh dam bao nhiét do trong qua trinh van
chuyén khong qué 4°C, thoi gian van chuyén va xir
1y khong qua 2 gio. Tai day, bon bon dwoc rira lai
v6i nude sach it nhat 2 14n, loai bo phén vo gia bén
ngoai, nhitng phan bi dap hay hu hong va chi thu
nhan phan 16i non nguyén ven. Qua trinh xir 1y so bo
ciing duoc dam bao duy tri nhiét d6 cia mau khong
qua 10°C dé han ché cac qua trinh bién dbi (Kader,
2002).

Hinh 1. Bén bén twoi sau xir 1y so' bd

Sau qua trinh xi 1y so bd va tién xir Iy, bon bon
duogc tién hanh dong gbi trong bao bi polyamide
(PA) trong sudt véi kich thude 25 x 35 cm, do day
tir 25 — 250 micron, dam bao phu hop cho qua trinh
bao quan.

2.2.2. Phan tich nguyén liéu ban dau

_ Muc dich: Xéc dinh thanh phan héa 1y ctia bon
bon tuoi gitp dinh huéng nghién clru trong qua trinh
khao sat tiép theo.

Tién hanh thi nghiém: Bon bdn sau khi van
chuyén vé phong thi nghiém duogc cit tia, xur 1y so
b6 va ldy mau 100 g bon bdn twoi dé xac dinh cac
chi tiéu hoa ly. Mdi chi tiéu duoc do dac vé6i 3 lan
lap lai & dam bao d¢ chinh xéc.

Két qua thu nhan: Cac thanh phan héa Iy co ban
ctia nguyén liéu bon bon: mau sac (d9 sang L*), cau
trac (luc cat Ho), pH, d6 am (%), acid tong s6 (%).

2.2.3. No¢i dung nghién ciru

Quy trinh thi nghiém cua nghién ctru nay duoc
tién hanh theo so dd b tri thi nghiém téng quét sau:
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Ciy bén bén

Xit Iy sor bé

Thi nghiém 1: Xec dinh loai va nong do

phu gia

Tién xir li

[ )

Dong goi
(bao bi PA)

Thi nghiém 2: Anh hiréng ciia dg chin khing
den dp tirai cita hon bon

—

)

‘I.I.I‘I

Bao quan lanh
(442°C)

g

[ DPanh gia kha nang bao quan }

Hinh 2. So d bd tri thi nghiém tong quat

a. Thinghiém 1: Danh gia anh huong cua loai
va nong do acid trong qua trinh bdo quan

Muc dich: Xac dinh dugce loai va ndng d6 acid
thich hop gitip bon bon 6n dinh dugce d6 tuoi sau thu
hoach.

Tién hanh thi nghiém: Bon bdn tuoi duge chuin
bi theo md td & ndi dung 2.2.1. Thanh phan acid
dugc danh gia bod sung vao qué trinh xir Iy 1a acid
ascorbic hodc acid citric 1an lugt & cic nong do thay
d6i 0,5; 0,75 va 1,0%; thanh phan c6 dinh trong
dung dich xtr 1y 1a NaCl va CaCl, déu & ndng do
0,5% dua trén két qua nghién ctru cia Nguyen et al.
(2014); qua trinh nay dién ra trong 30 phat. Sau do,
bdn bon duge vét ra cho vao bao bi PA (polyamide)
dinh lwong 250 g/mau, hat chan khong va bao quan
& 4°C. Viéc danh gia su thay doi dic tinh cdu trac
(H/H,) va chit luong vé mau sic (do sang L*) caa
c4c mau bdn bon duogc thyc hién sau 03 ngay bao
quan.

Két quaé thu nhén: Loai qcid ye‘l qéng d6 sur dung
phu hop giup nguyén liéu bon bon On dinh dd tuoi.
b. Thi nghiém 2: Danh gia anh huong cua do
chdn khong trong bao goi dén chi tiéu cam
quan cua bon bon bao quan lanh

Muc dich: Xac dinh dugc tdc dong cua mirc do
chan khong cua bao bi dén do sang, murc d6 gion cua
bon bon tuoi trong qué trinh bao quan lanh.

Tién hanh thi nghiém: Bdn bdn tuoi duoc tién
hanh xtr Iy véi cac diéu kién thong s6 chon lia & thi
nghiém 1. Tuong ty thi nghiém 1, bon bon sau xir Iy
dugc chuyén vao bao bi PA hut chan khong (dinh
lugng 250 g/mau). Do chan khong cua bao bi dugc
kiém soat & ba muc lan luot 1a 60, 80 va 95% bang
thiét bi bao g6i chan khong (Multivac C200, Dtrc);
sau d6 cac mau dugce bao quan & nhiét do ¢ dinh
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4°C, véi mue dao dong + 2°C, bang cach sir dung ti
mat ¢6 bo diéu chinh nhiét d6 chinh xac. Nhiét 3o
trong til bao quan dugc giam sat lién tuc bang thiét
bi ghi dit liéu (data logger) dé dam bao diéu kién bao
quan 6n dinh. Viéc danh gia sy thay dbi chat luwong
vé chu trac (H/H,) va mau sic (d6 sang L*) ciia cac
mau bon bdn dugce thuce hién sau 05 ngdy bao quan.

Két qué thu nhén: BJ chan lghéng trong bao bi
c6 kha nang giup nguyén liéu bon bon 6n dinh do
tuoi tot nhat.

2.2.4. Chi tiéu va phwong phap phan tich

Phuong phap phén tich dugc st dung trong
nghién ciru bao gdm:

— Dic tinh cdu tric cia san phdm dugc xac
dinh béng thiét bi do cAu trac Texture Analyser TA-
XT2i Plus, Stable Micro Systems, United Kingdom.
Két qua duogc thé hién qua do climg twong ddi H/H,
(i 1é giira lyc tic dong dé cit d6i mau va luc tac
dong 1én mau ddi chimg. Trong dé: Hy 1a luc tac
dong cua thiét bj do 1én mau dbi chimg thong qua
dau dao cit dé cit d6i mau, H 14 lyc tac dong dé cat
céc mau va dbi chiéu voi mau dbi chimg).

— Mau sic (L*, a* va b*): L* biéu thi d6 sang
ctia mau, gitip danh gia do tring sang hodc sim mau,
a* biéu thi s thay d6i mau sic (d6 - xanh luc) va b*
biéu thi sy thay d6i mau sic (vang - xanh lam). St
dung thiét bi do mau Colorimeter cAm tay (JZ-600,
Trung Qudc). Két qua dugc thé hién thong qua gia
trj d6 sang L*. Do bon bon tuoi mau sic chi yéu
trang dén vang nhat khong c6 do - xanh luc, vang —
xanh lam nén lya chon L* dé thé hién do sang 10 rét
hon.

— Do pH: Phuong phap xéac dinh pH rau qua
duoc st dung theo TCVN 7806: 2007. Phuong phap
dugc thyc hién bang cach nghién 15 g mau véi 25
mL dung dich KC1 0,1 N, sau do6 thu dich loc va do
bang pH ké Vernier (Hoa Ky).

- Hamluong chit kho hoa tan (°Brix): sir dung
chiét quang ké Atago (0 - 30°Brix, Nhat Béan)

— Do 4m: Theo AOAC 950.46 (Association of
Official Analytical Chemists, 2023).

— Ham lugng acid tong s0 TA (%): Dung dung
dich kiém chl}én NaOH 0,IN d¢ trung hoa hét acid
trong thuc pham véi phenolphtalein 1am chi thi mau
(Pham & Bui, 1991).

2.2.5. Phwong phdp thu thdp va xit Iy s6 liéu

Thi nghiém dugc bd tri hoan toan ngau nhién véi
it nhat 03 lan lap lai. Cac két qua cua thi nghiém
trude d6 s€ 1a nhan t6 ¢o dinh cho thi nghiém sau.
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Phan mém Excel 2013 duogc st dung dé téng hop
s6 liéu thu thap duoc va st dung chuong trinh
Statgraphics Centurion 16.2 dé phan tich thong ke.
Phuong phéap phan tich phuong sai (ANOVA) va
kiém dinh LSD duoc st dung dé két luan vé su sai
khéc gifra trung binh cac nghiém thtrc. Sy khac biét
0 muc y nghia cua cac nghiém thirc khao sat & muc
do tin cay 95%.

3. KET QUA VA THAO LUAN
3.1. Nguyén li¢u ban diu ciia bon bon tuoi

Viéc phén tich thanh phan ban du ciia bon bon
twoi c6 vai trdo quan trong trong viéc chuan hoa
nguyén li¢u cho cac nghién curu tiép theo.

Tai Vién Cong nghé Sinh hoc va Thuc phém,
nguyén liéu dugc xir Iy so bd bang cach tach than,
tia ngon, sau d6 tién hanh phan tich chét luong trudc
khi ché bién. Két qua phan tich thanh phan nguyén
liéu ban dau dugce thé hién trong Bang 1.

Bang 1. Tinh chit héa 1y ciia bon bon twoi ban

diu
Chi tiéu nguyén liéu Gia tri
b0 sang L* 75,46£1,66
Luc cét H, (gf) 101,56+4,46
Gia tri pH 6,1210,04
Ham luong acid (%) 0,03%0,00
Ham luong chét kho hoa tan (°Brix) 1,76+0,04
Do am (%) 95,16+0,16

Két gud duoc {rinh bay duoi dang trung binh+d¢ léch
chudn cua 3 lan lap lai.

Két qua tir Bang 1 cho thdy bdn bdn dugce trong
0 huyén My Tu c6 d¢ sang (L*) cao, dat 75,46 trén
thang do 0+100 va lyc cat H, 1a 101,56+4,46.
Nguyén ligu c6 d6 am cao (95,16%) va gia tri pH
trung tinh (6,12). Ham luong acid trong bon bon réat
thap (0,03), trong khi ham luong chit kho hoa tan
dat 1,76. Vi dac diém pH trung tinh va ham luong
acid thap, bon bon rat dé bi bién ddi mau sau thu
hoach. Sy bién ddi nay c6 1& twong ty nhu ngo sen,
nguyén nhan chinh la qua trinh héa nau do enzyme
gdy ra anh huong dén chat lugng cam quan va gia
tri kinh té cua san pham (Nguyen et al., 2014). Dé
cai thién mau sic va han ché tac dong ctia phan Gng
hoa néu, cac phuong phap tién xur Iy két hop v6i phu
gia trc ché enzyme c6 thé dugc ap dung

3.2. Anh hwéng ciia loai va nong dd acid
trong qua trinh bao quan bon bon twoi

Bon bon sau khi dugc thu hoach s& Xay ra cac
bien d6i vé sinh hoa theo thoi gian, mét trong nhiing
thay doi lon nhat la mau sac do phan ung cua
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enzyme héa nau (Nguyen et al., 2014). Nguyén nhan
chu yéu do tac dong ton thuong héa hoc va vat 1y
trong qué trinh ché bién lam anh huong gi tri cam
quan vé mau sic (Garcia & Barett, 2002), dan dén
chat luong cua san pham bi giam xubng nhanh
chéng. Vi vay, viéc nghién ctru str dung cac loai phu
gia thuc phim & mot sé ndng d6 khac nhau dé han
ché hoa nau duoc theo ddi nham biét duge mde thoi
gian ton trit tdi da cho bon bdn tuoi sau thu hoach.
Két qua dugc phan tich va danh gia qua Bang 2.

Nghién ciru dugce tién hanh bang cach cb dinh
néng d6 NaCl 0,5%, CaCl, 0,5% va d chan khong
bao bi 1a 95% trong tu lanh 4°C. Bén canh d6, vi¢c
két hop thém céc loai acid véi cic nong do khac
nhau cho thiy kha ning bon bon tuoi ¢6 kha ning
duy tri dwoc mau sic tot khi bao quan. Didu nay cho
thdy hiéu qua trc ché hoa nau polyphenol oxidase
(PPO) trong bon bon khi tién xir 1y két hop cac loai
phu gia riéng 1€ (Bao-hua et al., 2010). Sodium
chloride (NaCl) va calcium chloride (CaCly) dugc
bb sung dé ting cuong hidu qua chong hoéa nau.
Theo nghién ctru cia Pizzocaro et al. (1993), sodium
chloride va calcium chloride c6 tac dong trong viéc
ngin ngira mau nau ciia tao xay nhuyén. Mubi
sodium chloride (NaCl) dugc sir dung hd tro cho
vi€c ngan can hoa nau khong chi nho tac dong cua
ion CI' (Rosen & Kader, 1989) ma con hi¢u qua tc
ché polyphenol oxidase (PPO) ting khi pH giam
(Mayer & Harel, 1991). Calcium chloride (CaCly)
duge su dung dé tang cudng ciu trac te bao bing
cach lién két chéo vdi pectin & thanh t& bao, PPO
chiu 4nh hudng rat 16n boi tinh toan ven cia té bao,
do d6 st dung CaCl, dé ting hoat dong trc ché hoa
nau, gitp ciu tric t& bao tét hon tao do gion trong
bdn bon twoi (Nogales-Delgado, 2021).

Dua trén két qua ¢ Bang 2, ¢6 thé thdy rang do
sang (L*) ctia san pham dwoc cai thién dang ké va
dugc duy tri trong 15 ngay bao quan nho phuong
phap tién xir 1y két hop céac loai phu gia, v6inong do
ascorbic acid, NaCl va CaCl, 1an luot 13 0,75; 0,5;
0,5%. Nghia 1a viéc két hop hai loai acid nay la
khong can thiét trong viéc kéo dai thoi gian bao quan
lanh d6i v6i nguyén liéu bon bon tuoi. O nong do
ascorbic acid 0,75% cho thay hiéu qua thich hop
trong viéc Urc ché hién tugng hoa nau. Két qua thi
nghiém cho thdy d6 trang sang (L*) & ngay bao quan
thir 3 (77,36) va duy tri do sang (L*) dén ngay bao
quan thir 15 (71,52). Cac phuong thirc két hop con
lai khong mang hiéu qua vé mau séc ciing nhu thoi
gian bao quan con han ché. Ddi voi mau dbi ching
khong qua tién xir Iy dan dén sim mau (70,72) va
bao quan dugc 6 ngay. Do hoat tinh ciia enzyme
PPO xay ra. PPO xtic tac qua trinh hydroxyl hoa cac
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monophenol dé tao ra o-diphenol va tiép tuc o-
diphenol bi oxy hoa bing enzyme polyphenol
oxydase tao ra o-quinone, ¢ vi tri o-quinone khong
¢6 miat enzyme PPO tao ra hgp chat c6 mau t6i va
khdi lugng phén tir cao goi 1a melanin (Singh et al.,
2018). Khi ascorbic acid c6 tac dung lam giam pH
va hoat tinh chéng hoa nau cua acid ascorbic phu
thudc vao tinh khtr dugc st dung két hop, do sy khu
céc o-quinone duogc tao thanh bang enzyme PPO
thanh cac diphenol (Walk, 1977). Viéc sir dung két
hop céc loai phu gia trong d6 co6 acid ascorbic lam
giam ton thét sau thu hoach va kéo dai thoi gian bao
quan (Jayachandran et al., 2007). Khi tang néng do
ascorbic acid thi khong c6 hi¢u qua dang ké vé mau
sdc qua cac ngay ton tri lanh. Do ascorbic acid bi
phén huy theo thoi gian bai tac ddong clia oxy, nhiét
d0, anh sang va pH clia mdi truong xung quanh
(Marshall et al., 2000), mat khac bd sung citric acid

Tdp 61, S6 4B (2025): 119-127

& cac mirc ndong do khac nhau cho thdy do sang (L*)
giam dan va bao quan téi da dén ngay thi 9. Piéu
nay cho thay citric acid c¢6 tac dung trc ché thap va
khong phai 1a chat chéng oxy hoa, tac dung trc ché
ctia no lién quan dén chelat hoa phenolase (De et al.,
1890). S lidu thu nhan dwoc ciing phu hop voi két
qua 1a ascorbic acid so hitu hiéu qua chdng héa nau
t6t hon citric acid trong tio Fuji (Lee et al., 2003).
Diéu nay c6 thé dugc giai thich 14 do co ché wc ché
khéc nhau cua citric acid va ascorbic acid trén PPO
(Zhou et al., 2020). Khi két hop ascorbic acid (0,5%)
va citric acid (0,5; 0,75 va 1%), két qua cho thay do
tréng chi duy tri dugc dén ngay thir 9, didu nay
khang dinh cac két hop nay la khong mang hiéu qua
d6i v6i bao quan bon bon twoi. Nguyén nhan co thé
do lugng ascorbic acid bo sung & 0,5% chua du dé
han ché hién tugng hoa nau PPO.

Bang 2. Sy thay déi mau sic (L*) ciia bdn bdn twoi sau khi xir Iy phu gia thwe phidm

Nong do Noéng do

D6 sang (L*)

AA (%) CA (%) __ Ngay3 Ngay 6 Ngay 9 Ngay 12 Ngay 15
0Doi - 0(BO1 23 51 1ora 70,740,237 - - -
ching)  chung)

0 0,5  7510£0,15>  74,29+031%  71,4120,11% - -
0 0,75  75,09+0,55%  74,28+0,40%  71,58+0,120H¢ - -
0 1 75,78+£0,325C2  73,83+0,08CP0  71,74+0,40FCHe - -
0,5 0 752140,24P%  73,8140,38CP0  74,24+0,1440  71,84+0,02% -
0,5 0,5  74,98+026™  73,18+020% 72,570,105 - -
0,5 0,75  7545+£0,57CD  74,23+0,34%  71,87+0,097C¢ - -
0,5 1 75,79+40,495C2  73,5340,03%F>  71,98+0,11F - -
0,75 0 77,36+0,50%  7581+0,27°  74,05£0,30%¢  73,21+0,188  71,5240,24¢
0,75 0,5 754550365  7508+0,39%  74,15£0,16"0  71,78+0,395 -
0,75 0,75  75.88+0,15%  73,80+0,18  73,68+0,185>  71,89+0,07% -
0,75 1 7526£0,410  74,9240,625%  73,58+0,09%>  71,66+0,345 -
1 0 74,87+0,34%  75,30£0,055  73,46+0,073Cc  71,79+0,025¢ -
1 0,5  75,19£0,22%% 751940218  73,5120255  71,91+0,135 -
1 0,75  7526+£0,515D  7427+0,07  73,1840,520¢  71,170,07<¢ -
1 1 74,99+40,34%  73,47+0,37°"  73,03£0,03%  71,22+0,33C¢ -

Ghi chu: AA - ascorbic acid; CA - citric acid.

Két qua duoc trinh bay dudi dang trung binhd$ léch chudn ciia 3 lan lap lai. Cdc chit cdi thuong khac nhau trong ciing
mot hang va cac chir cdi hoa khdc nhau trong cung mot cgt biéu thi sy khac biét cua cdc nghiém thirc, mirc do tin cdy
95% theo phép thir

Theo nghién ctru ctia Langdon (1987), két qua

Mit khac, hiéu qua cta qué trinh tién xir Iy ¢6

d3 chi ra rang su két hop khac nhau cua ascorbic acid
va citric acid ngan ngtra hién tugng hdéa ndu do
enzyme cua khoai tay thai 1at, nhung lai khong hiéu
qua khi két hop hai loai acid voi bon bon tuoi. Tir
két qua nghién ctru cho thay, ndng do tbi uu dé trc
ché hoa nau do enzyme PPO c6 trong bon bon tuoi
khi tién xir 1y bang t6 hop ascorbic acid, sodium
chloride, calcium chloride v6i ndng d6 lan luot 1a
0,75; 0,5 va 0,5% (w/v).
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thé dugc danh gia thong qua chi tiéu luc cat twong
dbi (H/H,) ctia bon bon tuoi sau khi duoc xtt 1y. Day
1a mot trong nhitng yéu t6 quan trong dé danh gia
mirc d6 anh huong cia qua trinh nay dén cau trac
ctia san pham. Két qua chi tiét vé luc cat va mirc do
thay ddi cua cac mau thu nghiém dugc trinh bay cy
thé trong Bang 3.
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Bing 3. Luc cit twong doi (H/Ho) ciia bon bon khi xir Iy ¢ cic ndng d9 acid theo thoi gian bao quan lanh

Nong Nong H/H,
d?(,/?)A d?o/S)A Ngay 3 Ngay 6 Ngay 9 Ngay 12 Ngay 15
0(Boi 0(BOi o7 5, ¢ gganca g1 6443 70PEs - - -
ching) ching)
0 0,5 100,01+4,504B 93 81+5,53ABCDEL 112 8947 68ABCa - -
0 0,75 98,53+21,034B% 98 80+17,862PE2  104,98+10,86ABCPEFa - -
0 1 99,36 +7,26"B¢%  91,49+16,13PF2  103,62+10,81ABCDEFa - -
0,5 0 87,78+4,80%  101,25+8,98ABCPEa 92 25+10,71F  104,56+11,184b2 -
0,5 0,5 95,59+13,214B  114,5244,074 99,5142,00BCPEFab - -
0,5 0,75 93,28+1,714BCb 89 53413 775 111,66+8,504B¢Da - -
0,5 1 89,73+5,5148C 104,17+8,364BCPE 118 92+1,8842 -
0,75 0 95,3945,324BC  108,34+6,6748%  104,60+3, 60AE’CDEF‘“lb 107,26+1,274 101, 60i6 59
0,75 0,5  89,20£9,605®  97,66+3,94PE  1(8,73+8,3]1ABCDEFa 86,34ﬂ:15,13Bb
0,75 0,75 97,05+1,37ABC 102,57+13,034BCPEb 115 36+4,6048  105,39+5,914B -
0,75 1 95,67+7,824BC 100,10+5,054BCPEb 108,97+7,094BCDEFab 11(0,05+9,6142 -
1 0 104,63+8,154  105,35+4,1048P2 110,23+12,604BPEa 105,00+3,1848a -
1 0,5 104,30+6,924B*  113,61+12,6348 93,92+18,485F  104,69+9,074B2 -
1 0,75 92,49+14,0948%  109,24+1,504B¢% 95 76+10,78PEFa  104,42+4, 64482 -
1 1 99,65+7,14A8C  106,53+3,094BPa 95 47+18,12PEF2  109,59423,6944 -

Ghi chii: AA - ascorbic acid; CA - citric acid.

Két qua duoc trinh bay dudi dang trung binhd$ léch chudn ciia 3 lan lap lai. Cdc chit cdi thuong khac nhau trong ciing
mot hang va cac chit cdi hoa khdac nhau trong cung mot cot biéu thi sy khdac biét cua cdac nghiém thirc, mirc do tin c@y

95% theo phép thir

Béng 3 cho thay khi tién xir ly bang cach ngam
bdn bon trong dung dich cb dinh néng d6 sodium
chloride, calcium chloride va thay d6i nong db citric
acid cing nhu ascorbic acid giup duy tri ddc tinh céu
trac va gia tri cam quan thong qua mau sic tring
sang cua nguyén liéu. O diéu kién xir 1y riéng 1¢
ascorbic acid 0,75% va khong co6 sy tham gia cua
citric acid khong c6 su thay doi dang ké vé gia tri
lyc cit qua cac ngay bao quan dong thoi ciing l1a
nong do c6 kha nang duy tri thoi han sir dung cua
bon bdn tuoi & thoi gian 1au nhat trong qua trinh
khao sat. Viéc ngam bdn bon trong dung dich ¢
calcium gitp lam sin chic cdc md (Van Buren,
1979). Két qua & mot vai nghién ctru gan day ciing
chi ra nhitng phuong phap giup bao quan rau qua
sau khi thu hoach nhu sir dung bao bi khi quyén
(MAP) (Ranjitha et al., 2018).

Tom lai, viéce tién xir 1y bang cach ngam trong
dung dich & cic néng do khac nhau c6 hiéu qua
trong viéc cai thién mau sic cta nguyén liéu nhd tc
ché duoc su hoa nau do emzyme va duy tri dac tinh
cu tric cho bdn bon twoi. Sy két hop trong qué trinh
tién xir 1y bon bdn tir nghién ciru ndy cho thiy &
néng d0 citric acid, ascorbic acid, sodium cholride
va calcium chloride 1an lugt 13 0%, 0,75%, 0,5% va
0,5% cho hiéu qua tt nhat.
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3.3. Panh gia dnh huéng cia d§ chin khong
trong qua trinh bao géi

Sau khi lya chon dugc loai va nong do phu gia
bo sung vao dung dich ngam dé cai thién mau sic va
cAu truc, viée khao sat 6 chan khong thich hop cua
bao bi PA trong qua trinh bao quan lanh dugc thuc
hién nhém keo dai thoi gian duy tri d§ twoi cua bon
bon 1a can thiét. Viéc diéu chinh lugng oxy trong
bao bi dong vai tro quan trong ddi voi sy song cua
cac mo thuc vat, dong thoi han ché qua trinh hoa nau
do enzyme; dic biét trong mdi trudng c6 ndng do
oxy thap (Garcia & Barrett, 2002). Trong ndi dung
nghién ctru, chi tiéu mau sdc ctia bon bon duge danh
gia dua trén thong s6 do sang tuong d6i (L*/Lo, %)
nhim theo ddi su thay dbi cia san pham dudi cac
mirc 4o chan khong khac nhau. Két qua khao sat
dugc thé hién trong Bang 4.

Két qua & Bang 4 cho thdy, do sang tuong ddi
(L*/Lo, %) ctia bon bon tuoi déu giam theo thoi gian
o cac mirc o chan khong khac nhau. Bon bon dugc
bao goi & cac do chan khong 60, 80 va 95% c6 thé
bao quan lanh trong 15 ngay. Déi véi mau co do
chan khéng 0% quan sat thdy do sang tuong dbi
(L*/Lo, %) gidm nhanh choéng tr 100 xuéng con
94,70 va chi bdo quan lanh dugc dén ngay thuo 5.
Diéu nay co thé do phan tmg hoa ndu xay ra thuong
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xuyén ¢ diéu kién moi truong co ndng do OXy €ao.
Trong qué trinh ho hap ciia té bao rau qua, ‘mo te bao
thuc vat chiu nhidu tac dong cua cac yéu to oxy,
nhiét d9, anh sang lam ching bi t6n thuong. Vi thé,
céc tac nhan nay ddy nhanh qué trinh oxy hoa céc
hop chit phenol, dlen hinh nhu tryosine thanh
melanin 1am mau sic chuyén sang mau sim
(Nguyen, 2005). D9 sang tuong dbi (L*/Lo, %) cua
bdn bon twoi & do chan khong 80% va 95% kha tot
so v&i do chan khong 60% trong cung ngay bao quan
thir 15 va khac biét c6 y nghia thong ké. Két qua nay
tuong dong véi cong bd 1a dé kéo dai thoi han sir
dung viéc két hop acid hitu co, dong géi hut chan
khong va bao quan lanh nhim nang cao chét lugng
ctia san pham (Denoya et al., 2015). Phan tng hoa
nau do enzyme tao ra bi han ché boi néng do oxy
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thip do moéi trudng chan khong tao ra (Denoya et
al., 2015). Tuy theo loai thyc vat phu hop va diéu
kién hut chan khong dé bao quan khac nhau (Garcia
& Barrett, 2002). Két qua khao sat cho thiy bon bon
tuoi phit hop véi d6 chan khong 80% dé duy tri mau
sdc va kéo dai thoi gian bao quan duoc 15 ngay.

Céu tric 1a mot trong nhiing tinh chat vat Iy quan
trong, khong chi cta bon bdn twoi ma con cua cac
loai rau qua noi chung. Tuy nhién, cu tric ctia san
pham rat dé& bi anh hudng boi cac yéu t6 tac dong tir
moi trudng bén ngoai. Két qua nghién ctru vé anh
hudng ciia cac d6 chan khong khac nhau 1én cu tric
ciia bon bon tuoi duge trinh bay chi tiét trong
Bang 5.

Bang 4. Sy thay d6i d9 sang (L*) ciia bdn bén twoi ¢ cac dd chan khong trong bido quan lanh

Dd sang twong ddi L*/Lo (%)

o 4 o )
DY chin khong (%) Ngay 0 Ngay 5 Ngay 10 Ngay 15
0 (dbi chimng) 100,00+0,914 94,70+0,208¢ - -
60 100,000,914 98,92+0,418° 98,63+0,428° 95,15+0,06
80 100,000,918 101,860,344 100,360,458 96,74+0,14C
95 100,000,918 101,58+0,294 99,15+0,075 96,700,242

Két qua dweoce trinh bay duwdi dang trung binh=dé léch chudn ciia 3 lan lap lai. Cac chit cdi thuong khdc nhau trong ciing
mot cot va cdc chir cai hoa khac nhau trong cung mét hang biéu thi su khac biét cua cdc nghiém thirc, mirc do tin cdy

95% theo phép thir

Bang 5. Luc cit tuwong dbi (H/H,) ciia bon bdn twoi khi bio quén lanh trong bao bi chin khong

Luc cat H/H, (%)

Do chan khong (%)

Ngay 0 Ngay 5 Ngay 10 Ngay 15
0 100,00+0,004 96,31+8,174¢ - -
60 100,00+0,008 92,83+3,02B8 94,12+2,88B8 121,15+£14,86"2
80 100,00+0,004 98,25+6,274 101,55+£19,9148 105,75+7,40%8
95 100,00+0,008¢ 91,25+3,09¢ 109,5349,434Ba 120,01+£14,1242

Két qua dwoc trinh bay dudi dang trung binhd$ léch chudn cia 3 lan ldp lai. Cac chit cdi thuong khdc nhau trong ciing
mot cot va cac chir cai hoa khac nhau trong cung mot hang biéu thi sw khac biét, mirc do tin cdy 95% theo phép thir

Vi bao bi chan khong giup lam giam luong oxy
nén c6 thé trc ché ho hip va chuyén hoa hiéu khi
trong trai cay va rau qua, do d6 lam cham qua trinh
ldo hoa (Fang et al., 2018) nén giup bdn bon giir
dugc d6 tuoi va cau tric 6n dinh trong qua trinh bao
quan. Bon bon tuoi khi bao quan ngoai méi truong
khong thé kéo dai kha nang sir dung hon 5 ngay.
Trong khi d6, néu bao quan bon bon bang bao bi
chan khong c6 thé gitp bao quan bon bon dén tdi da
15 ngay & cac néng d6 chan khong 60, 80, 95%. Co
thé nhan thay quy luét bién déi cua sb lidu la gidng
nhau do qua trinh 130 hoa da xay ra va sy bién d6i
ctia cellulose 1am cho ciu tric ciia bdn bon trd nén
dai hon va can luc tac dong 16n hon dé pha v ciu
trac. Nhung ngay bao quan 15 ¢ nong do chan
khong 80% co gié tri luc cat 105,75 phi hop nhat do
khac biét chi khoang 5% so v6i bon bon twoi. Vi thé,
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mirc d6 khong khi bi rat ra & 80% 14 tdi wu cho quéa
trinh bao quan.

4. KET LUAN

Viéc sir dung phuong thirc két hop tién xtr 1y bon
bdn tuoi trong dung dich ngadm acid ascorbic, NaCl
va CaCl, 1an luot 12 0,75; 0,5 va 0,5% gitp trc ché
héa nau hi¢u qua va gitp duy tri san phdm sau 15
ngay bao quéan lanh. Chit lvong bdn bon tuoi dat tt
hon & ngay thir 15 khi két hop d6 chan khong 80%
bang bao bi PA & tii mat 4°C.

LOI CAM TA

Nhém thyc hién dé tai nghién ctru khoa hoc
(THS2024-167) cua sinh vién nganh Cong nghé
Thyc phdm chat lugng cao xin chan thanh cam on
su hd trg kinh phi tir Truong Dai hoc Can Tho.
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