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Toém tat

Mang tay (Asparagus officinalis L.) 1a mét loai rau giau hoat tinh khang oxi hoa. Trong nghién
clru ndy, mang tdy dong hop dugc thanh tring bang vi séng. Anh huéng cua cong suat vi song
va thoi gian xtr 1i vi song dén mirc do an toan vi sinh ctia san pham duoc khao sat. O cong suat
vi song 14 2,67W/g va thoi gian xu 1i vi song 1 4 phut, san phdm an toan vé mat vi sinh. San
phdm dugc thanh tring bang vi séng c6 ton thit vé ham luong vitamin C, ham luong cac hop
chat phenol va hoat tinh khang oxi hoa it hon lan luot 14 19,2%, 26,4%, 22,9% so vé6i phuong
phép thanh tring truyén théng. Sau 8 ngay bao quan & diu kién gia toc nhiét 60°C theo phwong
phap Qqo, tén that vé ham lurong vitamin C, ham lugng cac hgp chét phenol va hoat tinh khang
oxi hoa cua san phiam trong thoi gian bao quan lan luot 1a 78,0%, 36,3%, 37,4%. San pham
Ming tdy dong hop c6 diém sb cua chi tiéu muc do wa thich chung 1a 7,50 diém, dat yéu cau vé
chit lwong cam quan. Két qua nghién ciru cho thay thanh tring Mang tdy déng hop sir dung vi
song 1a phuong phap an toan va hiru hiéu hon so v6i phuong phép thanh tring truyén théng, c6
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thé ung dung trong cong nghé ché bién rau qua dong hop.
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1 Gi¢i thiéu

Mang tay (Asparagus officinalis L.) 12 mét loai rau xanh
gidu axit amin, khoang chat va cac hop chit co hoat tinh
sinh hoc nhu flavonoid (chu yéu 1a rutin), vitamin C,
glutathione va cac hop chit phenol khac; dwoc ching minh
1a ¢6 thé ngin chian mot s6 bénh ung thu, bénh tim va tai
bién mach mau nio [1]. Hién tai, Ming tiy duoc tiéu thu
cha yéu & dang tuoi, nhung qua trinh xo héa va hu hong
ciia Ming tay twoi xay ra rat nhanh chong sau khi thu hoach
nén thoi gian st dung ngan (3-5 ngay). Vi vay, viéc dua ra
cac phuong phap ché bién nham kéo dai thoi gian bao quan,
gop phin da dang hoa san phim va giit dugc cac thanh
phan dinh dudng trong nguyén liéu ban ddu 14 vin d& dang
duoc quan tam.

Rau qua dong hop 1a mét trong nhiing san pham tién ich c6
thoi gian bao quan lau. Tuy nhién, thanh tring d6 hop rau qua
theo phuong phép xir 1i nhiét truyén thong gay ton that kha 16n
cac thanh phan dinh dudng co trong nguyén lidu, dic biét 1a
céc hoat chét sinh hoc ¢6 1oi cho co thé nhu vitamin C va cac
hop chét phenol. Vi thé, viéc tim ra phuong phap thanh tring
nham han ché sy tn that cac hop chét qui dang thu hiit nhiéu
nha khoa hoc.

https://doi.org/10.55401/3gwg7e71

Thanh tring d hop bang vi soéng 1a mot trong nhitng phwong
phép dugc quan tim boi thoi gian xir 1i ngan, gitp san pham
gitr dugc thanh phan dinh dudng, cau tric va nhimg gia tri cam
quan khac. Trong nghién clru nay, Mang tdy dong hdop duoc
thanh tring bang vi song nham rit ngan thdi gian thanh tring
va dam bao dwoc chét lugng cua san pham.

2 Vat liéu va phuong phap nghién ctru

2.1 Nguyén vat liéu va thiét bi

2.1.1 Nguyén vat liéu

Ming tdy: dugc mua tir Cong ty TNHH Xuét nhap khiu
Ming tdy Xanh. Ming tidy st dung thudc gidng F1
California 500. Chon Mang tay non, bup chua nd, bup
miéng thing, it xo, khong bi dap, héo. Chiéu dai Ming dao
dong trong khoang tir 25 cm — 28 cm, than thang, khong bi
di dang, khong sau bénh.

Bao bi: hop thay tinh Iwaki, Nhat Ban, dugc nhap khiu va
phan phdi boi Cong ty TNHH D6 ding Gia dinh Sapa, c6
dung tich 550 mL. Kich thuéc (chiéu rong x chiéu cao):
100 mm x 123 mm.

Gia vi: giam, duong tinh luyén, mubi an va nudc.

2.1.2 Thiét bi

- Thiét bi vi song hiéu Electrolux EMS2047X, Thuy Dién.
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- May do ham lugng vitamin C: RQflex plus 10, Merck,
buec. Test thir axit ascorbic Merckoquant, Puc. Cac test thir
dugc bao quan & nhiét do tir 15+25°C.

- May do cdu trac LFRA Texture Analyzer Brookfield ciia
hang Brookfield Ametek, Mi.

2.2 Phuong phap nghién ctiu

2.2.1 Phuong phép chuan bi Mang tay dong hop

Qui trinh Méng tay dong hop dugc trinh bay ¢ Hinh 1.
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Hinh 1 So db qui trinh ming tiy dong hop
- Rira: Miang tay duoc rira voi nuée sach dé loai bo dat, cat
va bui bam trén than va géc Mang. Phan chdi Mang dé bi
dap, hu hong nén can rira nhe tay.
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- Cat khiic: Mang tay sau khi rira sach dugc cat khic 8 cm
dé chuan bi cho cac budc tiép theo.

- Chan: nguyén liéu dugc chin nudc néng khoang 90°C
trong thoi gian 30 gidy. Muc dich ctia qua trinh chin 14 dinh
chi cac qua trinh sinh hoa xay ra trong nguyén liéu, gitt mau
sac cuia nguyén ligu. Chan con lam ting d6 tham thau cua
chat nguyén sinh gitp dung dich nuéc rét dé ngam vao
nguyén liéu va lam giam lugng vi sinh vat kém chiu nhiét
bam trén bé mat nguyén ligu [2].

- Lam ngudi (sau chan): quéa trinh lam lanh nhanh bang
cach nhiing nguyén ligu trong nudc khoang 10 gidy roi vot
ra, gitip han ché su bién déi qua muc cua nguyén liéu do
nhiét d6 nhu 1am that thoat chat dinh dudng, lam Mang tay
bi mém nhiin, giam gi4 tri cam quan ciia san pham sau nay.
- Xép hop: Ming tay dugc Xép vao bao bi thity tinh c6 dung
tich 550 mL véi ti 1€ cai/dich rét 1a 60/40.

- Rét dich, ghép nap: dich rot gdm cac thanh phan dudng,
mudi, gidm va nudc voi ti 1é duong 9,7%; mubi 3%; gidm
1,3% va 86% nude, dun nong dén nhiét do 80°C, rdi tién
hanh r6t hgp. Qua trinh nay lam giam thoi gian nang nhiét &
giai doan thanh tring, gitp bai khi ra khoi hop. Sau do tién
hanh ghép nip dé han ché sy tiép xtic cua san phim véi moi
truong bén ngoai.

- Thanh tring: qua trinh thanh tring nham tc ché va tiéu
diét vi sinh vat c6 hai, gitp kéo dai thoi gian bao quan san
pham.

- Lam ngudi (sau thanh trung): 1am ngudi san pham bang
nude dén khoang nhiét do 40°C rdi dem di bao quan véi
muc dich han ché sy ton that cac chét dinh dudng, gitr dugc
chat lugng cam quan cua san pham.

- Bao 6n: san pham duoc bao 6n & nhiét dd phong dé 6n
dinh cdu trac, tao sy hai hoa v& mui, vi cho san pham.
Pdng thoi giup phat hién san pham bi hu hong trong qua
trinh bao quan.

- Qui trinh liy dich Ming tdy dé phan tich ham lugng
vitamin C, ham lugng cac hop chét phenol, hoat tinh khang
oxi hoa co trong nguyén lidu va san pham duoc thuc hién
nhu sau:

+ Mau nguyén liéu Miang tdy tuoi: rira sach, cét khic roi
dem di ép dé thu duoc dich Mang tay tho. Sau dé6 dem hon
hop dich ép di li tim lanh véi téc d6 5.000 vong/phut trong
thoi gian 20 phut ¢ 10°C dé tach can min. Dich Mang tay
tiép tuc dugc dem di xac dinh ham luong vitamin C, ham
lugng cac hop chat phenol va hoat tinh khang oxi hoa.

+ Mau Ming tay dong hop: duoc chon lya ngau nhién tir
trong hop sau qua trinh thanh tring va xu li twong tu nhu
mau nguyén liu Mang tay tuoi.

2.2.2 Khao sat anh huong cua cong suit vi song dén muc
d6 an toan vi sinh cta san phim

Thoéng s6 khao sat: cong suat vi song dugc thay doi lan lugt
la: (0,8 W, 1,33 W, 2,13 W, 2,67 W)/g san pham.
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Théng s6 ¢b dinh: thoi gian 3 phit, khdi lwong mau 300 +5 g,
thé tich dich rot 200 mL.
Ham muc tiéu: mat d¢ vi sinh vt sau qua trinh thanh tring.
2.2.3 Khao sat anh huong cua thoi gian vi song dén mirc do
an toan vi sinh cua san pham
Thoéng s6 khao sat: thoi gian vi song dugc thay dbi lan lugt
la: (1, 2, 3, 4, 5) phut.
Thong s6 ¢ dinh: cong suat phi hgp chon tir thuc nghiém
2.2.2, khdi lwong méau 300 + 5g, thé tich dich rot 200 mL.
Ham muc tiéu: mat d vi sinh vat sau qua trinh thanh trung.
2.2.4 So sanh ham lugng vitamin C, ham lugng cac hop
chat phenol, hoat tinh khang oxi hoa va cdu trac ciia san
pham theo phurong phap xir 1i nhiét va xur 1i bang vi séng.
- Déi v6i phuong phap thanh tring truyén thong
Mang tdy dong hop dugc thanh trung theo phuong phap
truyén thong sir dung bé nudc thanh tring ¢ thé diéu chinh
nhiét do (water bath). Ché d6 thanh trung dugc chon cé
cong thire la:
10 —15-20
85°C

Trong do:

10 14 thoi gian nang nhiét ciia nude 1én 85°C (phut).

15 1a thoi gian giit nhiét ¢ nhigt do 85°C (phut).

20 1a thoi gian ha nhi¢t d6 ciia mau xuéng 40°C (phut).

85 1a nhiét do thanh tring (°C).
- i véi phuong phép thanh tring bang vi song
Cong suat va thoi gian xir li vi song duoc chon tir két qua
thuc nghiém 2.2.2 va 2.2.3 dé thanh tring Mang tay dong
hop.
Sau do, tién hanh khao sat ton that ham lugng vitamin C,
ham lwong cac hop chat phenol, hoat tinh khang oxi héa va
C4u truc cua Miang tdy dong hop thanh tring bang vi song
va thanh tring bang nhiét.
2.2.5 Khao sat ton thit ham lugng vitamin C, ham lugng
cac hop chat phenol, hoat tinh khéang oxi hoa va sy thay doi
céu trac cua san pham trong thoi gian bao quan bang
phuong phap gia tbc nhiét (phuwong phap Q1)
Nghién ctru xac dinh gia tri Qo bang cach luu trir san pham
& nhiét do 60°C, sau d6 xac dinh han sir dung cta san pham.
MJi lan tang nhiét do thém 10°C so véi nhiét do binh
thuong, san pham s& giam han st dung tuong tng 14 Qyo
lan. Véi gia tri Qo da biét, han sir dung dwoc tinh bang
cong thuc:

ts = to. Q1o

Trong do:

t; 12 han st dung & diéu kién luu trit binh thuong.

to 12 han sir dung & diéu kién gia toc nhiét.

2% V6i To la nhiét do gia toc nhigt (°C), T, la

nhiét do luu tri binh thuong (°C) [3].

2.2.6 Phuong phép xac dinh ham lugng phenolic tong

n=

Tong ham lugng cac hop chat phenol dwgc phan tich dya
trén phuong phap quang phd so mau, sir dung thuéc thir
Folin Ciocalteu [4].

- Mau chuén: chudn bi cac dung dich axit gallic chuan co
ndng d6 lan luot 1a: (20, 40, 50, 80, 100) ppm tir dung dich
axit gallic stock 1000 ppm. Cho 40 pL cac dung dich axit
gallic chuin vao 6ng nghiém. Thém 200 pL thubc thir
Folin-Ciocalteu vao, lic déu. Sau khoang 5 - 8 phut, thém
600 pL dung dich Na,CO; 20% va 3,16 mL nudc Ct vao
5ng nghiém, lic déu. Dat cac éng nghiém vao bé didu nhiét
& nhiét do 40°C trong thoi gian 30 phut.

Mau tring (blank): thuc hién twong tw nhu trén nhung thay
bang 40 L nudc cét.

- Po méiu: cho 40 pL mau da pha lodng vao éng nghiém.
Céc budc tiép theo thyc hién twong tu nhu trén.

Sau d96, tién hanh do cac mau & bude song 760 nm. Dyng
duong chuan cia do hap thu A theo nong do axit gallic
chuan (mgGAE/L). Tir db thi duong chuan, xac dinh ham
lwong cac hop chat phenol ¢ trong mau phan tich.

2.2.7 Phuong phap xac dinh ham lugng vitamin C

Ham lugng vitamin C duoc xac dinh bang kit thir va thiét bi
do RQfles plus 10, Merck, Buc.

- Céch tién hanh:

Pha lodng mau bang dung dich axit oxalic 1% véi ti Ié thich
hop. Bat may do RQflex plus 10. Nhung ngép test thir vao
trong dung dich mau da duoc pha lodng bang axit oxalic
1%. Cén than dua test thir vao trong khoang do ctia may.
Thoi gian chuan bi téi da cho cac thao tac 1a 15 gidy. Sau
thoi gian 15 gidy, may s& hién thi két qua trén man hinh.
Ham lugng axit ascorbic dugc tinh theo don vi mg/L theo
cong thuc:

Ham lugng vitamin C (mg/L) = Gia tri do dugc x Hé sb
pha loang.

2.2.8 Phuong phap xac dinh hoat tinh khang oxi hoa

Hoat tinh khang oxi héa dugc phan tich dya trén phuong
phap quang phd so mau, sir dung ABTS [5].

- Chuan bj thuéc thir: Hoa tan 0,096 g ABTS trong nudc Cit va
dinh muc dén vach 25 mL (dung dich A). Hoa tan 0,017 g
K,S,0s trong nuée cat va dinh mic dén vach 25 mL (dung
dich B).

- Chuan bi dung dich stock: tron dung dich A va dung dich
B theo ti 18 1:1 vé thé tich, dé & nhiét do phong, trong bong
t6i tir 12 - 16 gio. Pha loang dung dich stock bang ethanol
dé dat do hap thu 0,7 + 0,02 & budc soéng 734 nm (dung
dich C).

Dung dwong chuan: Pha dung dich chuan Trolox (6-
hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic axit) & cac
gia tri ndng do: 25, 50, 100, 200, 250 uM. Cho 200 pL
Trolox chuan vao 5700 pL dung dich C. Bé & nhiét ¢ phong
trong bong toi 1 phut. Do do hdp thu & budc song 734 nm.
Dung duong chuan phan trim ¢ ché theo nong do Trolox.
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- Xac dinh hoat tinh khang oxi héa cua mau: cho 200 uL
mau di pha loang vao 5700 pL dung dich C. Po d6 hap thu
o budc song 734 nm.

Mau tring (blank) thuc hién twong tu nhu trén nhung thay
bang 200 uL nudc cat.

Dya vao duong chuan dé tinh toan dwong lwong mol
Trolox. Két qua duoc biéu dién theo dwong luwgng mol
Trolox/thé tich dich rau qua (umolTEAC/L dich rau qua).
Sy giam d6 hap thu duoc tinh theo cong thic:

AA = Al - Az

Trong do:

Al 1a @6 hip thu ciia mau trang.

A2 1a &6 hap thu ctia mau phan tich.
Tir d6 thi duong chuan va do giam hap thu AA, xac dinh
duoc hoat tinh khang oxi héa ciia mau phan tich theo duong
lwong mol Trolox.
2.2.9 Phuong phap danh gia cam quan san pham
Chat luwong cam quan cua san pham dugc danh gia theo
phuong phép cho diém, ding phép thir chip nhan.
- Cé4ch tién hanh:
San pham Ming tay dong hop thanh tring bang vi séng
dugc danh gia cam quan boi mot nhém gom 60 ngudi, 1a
sinh vién, hoc vién cao hoc tir 18 tudi tré 1én. Céc tiéu chi
danh gia san pham trong nghién ctru nay bao gom:
Trang thai, cdu trac: san pham co kich thudc dong déu,
nudc dam trong, Miang tiy khong bi mém nhiin.
Mau sic: Ming tdy c6 mau vang oliu, khong bi chuyén
sang mau nau den.
Mui: san pham c6 mui dic trung cua Mang tay, khong 1an
mui la.
Vi: san pham c6 vi hai hoa, khong 13n vi la.
Mtrc d6 ua thich chung: dénh gia chung vé céc tiéu chi
ké trén.
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Nguoi thir danh gia mirc d6 wa thich cua ho ddi véi san
pham trén thang diém 9 (diém 1: cuc ki khong thich; diém
9: cuc ki thich) [6].

2.2.10 Phuong phéap do cau triic ciia nguyén liéu va san phim
Céu tric cta san phiam duge xac dinh bang may LFRA
Texture Analyzer Brookfield, M.

- Cé4ch tién hanh:

Mau thir dugc chia lam ba phan khic: phan khuc chdi (bud
segment), phan khiic gitra (middle segment) va phan khiic cudi
(butt segment), c6 kich thuéc bang nhau 1a 8 cm dé xac dinh
do6 cimg thong qua may do cdu tric, sau do lay gia tri trung
binh tir két qua do duoc [7].

2.2.11 Phuong phap phan tich vi sinh

Chi tiéu vi sinh ctia san pham duoc khao sat theo cac TCVN
thudc Quyét dinh 46/2007/QD-BYT cua Bo Y té.

Céc vi sinh vét duoc quan tam 1a: Tong s6 vi khuan hiéu khi,
tong s6 ndm men, ndm mdc, Coliforms tong s6,
Staphylococcus aureus va Clostridium botulinum [8-10].
Theo Nguyén Birc Lwong [11], d6 hop c¢6 pH tir 4,6 — 5,2
thi bao tir duoc bao ton, chi phat trién va tao chat doc khi
dd hop nhiém nhiéu vi sinh vat (trén 1000 bao ti/g), va dd
hop c6 pH tir 3,2 — 4,6 thi bao tir khong phat trién va khong
tao chat doc. San pham Ming tay dong hop khong phai xét
dén chi tiéu vé Clostridium botulinum.

2.2.12 Phuong phap xir Ii théng ké

Tt ca cac thuc nghiém duoc 1ap lai 3 lan. Két qua trinh bay
la gia tri trung binh, cac gia tri trung binh dugc xem la khac
biét c6 y nghia thdng ké khi P < 0,05. Phan tich phwong sai
ANOVA duoc tién hanh trén phan mém Statgraphics.

3 Két qua nghién ciru

3.1 Khao sat anh huong cua cong suat vi song dén muc do
an toan vi sinh ctia san pham

Két qua khao sat anh huong cua cong sudt vi song dén muc
d6 an toan vi sinh dugc trinh bay & Hinh 2.
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Hinh 2 Anh hudng cia cong suét vi song dén mirc do an toan vi sinh ctia san pham
SPC: Téng sé vi sinh vdt hiéu khi; MY: Téng sé ndm men, ndém méc; CF: Coliforms téng sé; SA: Staphylococcus aureus

Khi thay d6i cong suat vi song tir (0,8 - 2,67) W/g, mat do
vi sinh vat trong Mang tdy dong hop giam dan. Tai cong
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suit 2,67 W/g khong phat hién vi khuan hiéu khi, Coliforms
va Staphylococcus aureus trong mau. Diéu nay c6 thé giai
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thich 1a do khi cong suit vi séng ting lam ting mirc ning
lugng tic dong dén phan tir vat chat trong Mang tay, dan
dén tang su chuyén dong hdn loan cia cac phan tir ludng
cuc trong dién trudng. Chinh sy chuyén dong hdn loan nay
tao ra nhiét wc ché va tiéu diét vi sinh vat trong san
pham [12]. I. Anaya va cong su [13] da xur 1i bap rang bang
vi séng & cong suat 700 W, tan s6 2450 MHz trong 3 phut
dé tiéu diét vi khuan Salmonella, trong khi ché bién bip
rang theo phwong phap xir li bang nhiét & nhiét d6 110°C
thi can thoi gian 1a 4 phat dé dat duoc hidu qua diét khuan
tuong ty nhu xir li bang vi song. Juan A. Canumir va cong
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su [14] ciing di dua ra két luan 1d qué trinh thanh tring
bang vi séng co tic dung tiéu diét Escherichia coli trong
nudce tao ép khi tién hanh & diéu kién cong suat tir 700 W -
900 W, tan s6 2450 MHz trong khoang thoi gian tir 40 s - 90 s.
Nhur vay, & cong suat 2,67 W/g khong phat hién vi sinh vat
¢6 hai trong mau nén cong suét 2,67 W/g dugc chon dé tién
hanh céac khao sat tiép theo.

3.2 Khao sat anh huong cua thoi gian vi song dén mic do
an toan vi sinh cua san pham

Két qua khao sat anh huong cua thoi gian vi song dén murc
d6 an toan vi sinh dugc trinh bay ¢ Hinh 3.
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Hinh 3 Anh huéng cia thoi gian vi séng dén mirc do an toan vi sinh cta san pham
SPC: Téng sé vi sinh vat hiéu khi: MY: Téng sé nam men, ném mac; CF: Coliforms téng s6; SA: Staphylococcus aureus

Khi thoi gian xt 1i cang 1au thi mat do vi sinh vat trong san
pham cang giam. Tai thoi gian xir li vi song 1a 4 phit, khong
phat hién SPC, MY, CF, SA trong san pham. Diéu nay duoc
giai thich 1a khi thoi gian thanh tring bang vi song cang lau
thi chuyén dong hdn loan ciia cac phan tir cang dai, dan dén
nhiét sinh ra du dé uc ché va tiéu diét vi sinh vat [12]. Tuy
thudc vao trang thai ciia san pham ma cong suit va thoi gian
Xt li vi song khac nhau. Theo nghién ctu cua Juan A.
Canumir va cong su [14] khi thanh tring san phim nudc ép
Téo bang vi song, & cong sudt 900 W, khi tang thoi gian xu 1i
tir 40 s - 90 s, mat do Escherichia coli giam tir 10 cfu/mL dén
mutc khong phat hien.

Nhu vay, 4 phat xir 1i vi song duoc chon lam thoi gian thanh
trung cho nhirng nghién cuu sau. Véi phuong phap thanh
triung truyén thong thi thoi gian xir 1i nhiét khoang 15 phut,
san pham an toan vé vi sinh vat. Co thé néi, thanh tring bang
vi séng rat ngin dang ké thoi gian xtr 1 nhiét san pham nham
han ché nhiing ton that hay bién ddi khong co lgi cho san
pham. Tom lai, cong suét vi song 2,67 W/g va thoi gian xir li
4 phut dugc chon dé thanh tring Mang tdy dong hop.
3.3 So sanh ham lugng vitamin C, ham lugng cac hop chét

phenol, hoat tinh khang oxi hoéa va cu trac cua san pham
theo phuong phéap xtr Ii nhiét va xir li bang vi song.

Céc thong sé ham lwong vitamin C, ham luong cac hop
chat phenol, hoat tinh khang oxi héa va cdu tric cua san
pham sau khi thanh tring bang vi song va bang nhiét dugc
khao sat. Két qua duogc trinh bay & Bang 1.

Bang 1 Ham lugng vitamin (;, ham luong céac h4(_)p chét phenol,
hoat tinh khang oxi hoa va cau trac cua san pham (thanh trung
bing vi song va thanh tring bing xu li nhiét) so véi mau nguyén
liéu ban dau (trude thanh tring)

Cic théng 56 Mau MAu xir li MAu xir li
AcThONE S0 1 nguyen ligu vi song nhiét
Ham luong 31033 207,67 169,0
vitamin C (mg/L) |  + 13,43 +8,62° +4,58°
Y a b C
(OGAEIL) + 56,86 +2517 +20,82
g)?ia}tl tinh khéng | 0006 07 1810.47 1518,62
oa +159,57% +71,28 +74,19°
(umolTEACI/L) ' ' '
- 991,03 494,43 2398
Docing (ghi) | Jgo'cya + 15,33 +62,62°

Cdc gia tri co ki hiéu khdc nhau trong cuing mot hang biéu thi
Sy khdc nhau c¢6 nghia (P < 0,05)
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Ton thit v& ham luong vitamin C, ham luong cac hop chat
phenol, hoat tinh khang oxi hoéa va cdu trac cua san pham
thanh tring bang vi séng it hon thanh tring bang nhiét lan
lugt 1a 22,9%, 26,4%, 19,2%, 106,2%. Diéu nay c6 thé
dugc giai thich 1a thanh tring bang vi séng rat ngan thoi
gian xt 1i do tia vi song di xuyén qua bao bi dén tryc tiép
san pham khong gay ton that nang luong nén thoi gian xu
li rat ngén [12]. Tir d6 s& han ché dugc ton that ham luong
vitamin C, ham lugng cac hop chat phenol, giam tn that
hoat tinh khang oxi hoa va giir dwoc ciu triic ctia san pham
t6t hon so v&i phuong phap thanh tring bang nhiét. Patricia
CM. va cong su [15] da sir dung vi séng dé chan Bong cai
xanh & cong suat 950 W, tan s6 2450 MHz trong 3 phut.
Ham luong vitamin C sau khi xir li bang vi song cao hon
23% s0 V&i phuong phap xir 1i nhiét truyén théng.

3.4 Ton that ham luong vitamin C, ham luong cac hop chit
phenol, hoat tinh khang oxi héa va su thay d6i cau tric cua
san pham trong thoi gian bao quan

Ming tiy dong hop sau khi thanh tring bang vi song dugc
dem di bao quan va theo ddi ton that vé ham lwong vitamin
C, ham lugng cac hop chat phenol, hoat tinh khang oxi hoa
va sy thay ddi cdu tric cua san phim. Két qua duoc trinh
bay & Bang 2.

Béng 2 Tén thit v& ham luong vitamin C, ham lugng cac hop chét
phenol, hoat tinh khang oxi héa va do cung ciia mau san pham
(sau thanh tring bang Yi song va trong thoi gian bao quan) so vai
mau nguyén li¢u ban dau (trudc thanh trung)

Thoi | Ham . Hoat tinh
. Ham lwong . .
Cic | glan lugng hop chit khan,g | P cing
théng | bdo | vitamin phenol héa (g Iwo)
S0 | quan C (MgGAE/L) (umol TEAC/ :
| (ngay) | (mg/L) L)
ng{'g‘én 0 310,33f 1137,33 3786,07 991,03d
licu +13,43"| +56,86° +159,57% | +82,54
o | 20767 [ 67067 1810,47 494,43
ML +8,62° | +2517F +71,28" +15,33°
sin ) 166,67 | 557,33 1585,97 4734
pham +2,08° | +1528° +33,80° | +3487°
(sau , | 13933 [ 49733 1424,33 4213
thanh +6,03° | +2517¢ | +120,73% | +80,67™
trung 90,33 467,33 134351 380,83
vabao|  © |y 5a | La50g0 | 160740 | 479,067
quan) g | 4567 | 42133 1132,48 3451
+2,08% | +20,82™ +1359° | +96,46®

Cdc gid tri ¢6 ki hiéu khdc nhau trong ciing mét cét biéeu thi sy
khdc nhau c¢6 nghia (P < 0,05)
Két qua cho thdy ham lugng vitamin C giam 78%, ham
lugng cac hop chat phenol va hoat tinh khang oxi hoa giam
tuong ung 1a 36,3%:; 37,4% sau 8 ngay bao quan & diéu
kién gia toc nhiét. Didu nay duoc giai thich 14 do vitamin C
va cac hop chét phenol rat nhay cam, dé bi phan hay ¢ nhiét
d6 cao; do vitamin C nhay cam véi anh sang va nhiét do
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hon cac hop chat phenol nén vitamin C ton that nhiéu hon
cac hop chét phenol [16]. Thém vao d6, ham lugng vitamin
C, ham lugng hop chét phenol ¢é quan hé chat ché véi hoat
tinh khang oxi hoa, nén khi ham lugng vitamin C, ham
lwong cac hop chat phenol giam thi hoat tinh khang oxi hoa
ctia san pham cung glam theo [17,18].

Déi véi sy thay dbi cau trac cua san pham trong qua trinh
bao quan, két qua cho thay thoi gian bao quan kéo dai thi
do cang cua san pham glam dan. Khi thoi gian bao quan
tang dan tir O - 8 ngay thi cdu tric ctia san pham giam tir
494,43 g lyc xudng con 345,1 g luc (giam 30,2%). Diéu nay
duoc giai thich 14 do sy bién ddi bén trong thanh phan san
pham va sy khuéch tan cua cac hop chat hoa tan trong san
phdm vao méi trudong dich rot lam mém cdu triic cua san
pham. Tuy nhién, phuong phap thanh tring bang vi song giir
duoc cu tric cta san pham t6t hon so véi phuong phép xir li
bang nhiét nho rat ngén dwoc thoi gian thanh tring [19-21].
Ap dung cong thirc t; = t,.QF, nhu di trinh bay & phan
2.2.5, thoi gian bao quan thuc té cua san phim duoc du
doén khoang trén 7 thang (216 ngay).

3.5 Panh gia cam quan san pham Ming tay dong hop thanh
tring bang vi song

Két qua danh gia cam quan cua san pham Mang tay dong
hop dugc trinh bay theo Bang 3.

Bang 3 Két qua dénh gi4 cam quan cua san phdm Ming tay dong
hop thanh trung bang vi song

Cic chi tidu Piém cam quan
Trang thai, cdu tric 8,03 +0,66°
Mau sic 7,53+ 0,68°
Mui 7,1+0,3°
Vi 7,4 +0,62°
Mirc d ua thich chung 75+0,5

Cac gid tri 6 ki hiéu khdc nhau trong cung mot cét biéu thi
sy khdc nhau cé nghia (P < 0,05)

Két qua danh gia cam quan cho thdy chi tiéu vé trang thai,
cau trl'lc c6 diém sb trung binh cao nhat 1a 8,03 diém, va chi
tidéu vé mui c6 diém sé trung binh thap nhét 1a 7,1 diém,
trong khi cac chi tiéu vé mau sic, vi va mic do ua thich
chung duoc danh gia ngang bang nhau (vé mit y nghia thong
ké) voi diém s lan luot 14 7,53, 7,4, 7,5 diém. Qua trinh xtr 1i
bang vi song rat ngan thoi gian xir 1i nhiét gitp han ché su
bién dbi vé mat c4u triic cia san phim [22,23] nén san pham
Van giit duoc cau tric gion, khong bi mém nhiin.

D6i voi chi tiéu mui, vi san pham khéng c6 bod sung thém
thanh phﬁn tao mui ma chi dua trén co s& mui tu nhién co
trong nguyén liéu Mang tdy tuoi nén chua tao dugc anh
huong nhiéu dén khiru giac khi ngiri, dan dén chi tiéu vé
mui chua duoc danh gia cao. Sy thay d6i mau sic cua san
pham chu yéu do qué trinh chuyén mau tir chlorophyl (mau
xanh) sang pheophytin (mau vang oliu) dudi tac dong cua
nhlet d6 cao va pH axit [2], nhu’ng véi thoi glan thanh trung
ngén, su bién ddi vé mau sic cua san phim vain ¢ muac hoi
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dong cam quan c6 thé chap nhan dugc. Cung vdi tidu chi vé
mau sic, chi tiéu vi ciing duoc danh gia bang diém sé tuong
ddng, diéu nay cho thay ti I¢ phdi ché dich rét 1a hop 1y,
gitip san pham c6 vi hai hoa.

Diém sb cua chi tiéu mirc do wa thich chung dbi voi san
pham Ming tiy dong hop thanh tring bang vi séng do hoi
dong danh gia 1a 7,5 diém, két qua nay hoan toan phu hop
V6i diém trung binh lay tur cac chi tiéu vé trang thai, cAu truc,
mau sdc va mui vi cua san pham (7,52 diém). Nhu vay, san
pham Mang tiy déng hop duge danh gia cam quan ¢ mic
kha va dat yéu cau vé chét luong Cam quan (tat Ca cac chi
tiéu cam quan bao gém trang thai, cau triic, mau sic, mui va
Vi déu c6 diém sé danh gia tir hoi dong & mitc trén 7 diém,
cao hon so v6i thang diém trung binh 1a 5 diém).

4 Két luan va dé nghi

Ché d¢ thanh tring Ming tdy dong hop bang vi song nhur
sau: Cong suat 1a 2,67 W/g; Thoi gian 1a 4 phut. Qui cach san
pham: Khéi lugng tinh 1a (500 + 5) g; Bao bi thiy tinh chiu
nhiét, dung tich 550 mL; Kich thuéc (chiéu rong x chidu cao)
la 100 mm x 123 mm. Thanh phan nguyen liéu va gia vi gom

c6 Mang tay (60%) va gidm, dudng, mudi (40%). San pham
¢6 thé duoc bao quan & diéu kién binh thuong, st dung truc
tiép va dung duoc cho moi dbi twong. Han sir dung khoang

Tai liéu tham khao

trén 7 thang (216 ngay) ké tir ngay san xuat. Thanh phan cac
hop chat c6 hoat tinh sinh hoc trong san phim Maing tay
dong hop thanh tring bang vi song bao gom: Ham luong
vitamin C 1a (207,67 £ 8,62) mg/L; Ham lugng cac hop chét
phenol 1a (670,67 £ 25,17) mgGAE/L; Hoat tinh khang oxi
hoa 1a (1810,47 £ 71,28) umol TEAC/L. Nhin chung, tn that
vé ham luong vitamin C, ham luong cac hop chat phenol
va hoat tinh khang oxi hoa cua san pham thanh tring bang
vi song thap hon san pham thanh tring truyén thong lan
luot 1a 22,9%, 26,4%, 19,2%. Cau tric cua san pham
thanh tring bang vi séng 6n dinh hon. Cac chi tiéu vé vi
sinh vat (cfu/g) khong phat hién tong sé vi khuan hiéu khi;
Téng s nam men, nim méc; Coliforms tong s6 va
Staphylococcus aureus trong san pham.

Tac gia dé xuat tién hanh khao sat qua trinh thanh tring
bang vi séng sir dung bao bi nhya chiu vi séng nhu mang
MAP (Modified Atmosphere Packaging) nhim giam gia
thanh san pham; Thir nghiém thanh tring bang vi séng cac
loai san pham rau qua khac nhu Dwa chudt, Ngd bao ti, cac
loai nu6c ép tir rau qua... Khao sat phan bd nhiét do trong
sudt qua trinh thanh tring bang vi song nham thuan tién cho
viéc lya chon cong sudt va thoi gian xir 1i vi song, dong
thoi, nghién ctu thiét bi vi séng c6 ning sudt 1on dé co thé
trién khai trén qui mo cong nghiép.
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Pasteurization of canned asparagus using microwaves

Mai Thanh Nhan
Faculty of pharmacy, Nguyen Tat Thanh University
mtnhan@ntt.edu.vn

Abstract Asparagus is a kind of vegetable with high antioxidant activity. In this study, canned asparagus was pasteurized
using microwaves. The effects of microwave power and time toward microbiological criteria of the product were
investigated. At the microwave power of 2.67W/g and the time of 4 minutes, the product was safe from microbiological
criteria. Moreover, the reduction of vitamin C, phenolic contents and antioxidant activity of the sterilized products by
microwave method was less than 19.2%, 26.4%, and 22.9% respectively as compared with that of the conventional
pasteurization. After 8 days of storage using Qo method, the vitamin C concentration, total phenolic content, and antioxidant
activity were decreased up te by 78.0%, 36.3%, and 37.4%; respectively. Canned asparagus product had a score of overall
preference score of 7.50. This result suggested that the pasteurization of canned asparagus using microwaves was is more
effective than the traditional pasteurization method and is suggested as a useful method for canned vegetable processing
technology.

Keywords Asparagus, microwave pasteurization, total phenolic content, antioxidant activity, Qo method
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