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TOM TAT

Nudc rau qua ¢ ngudn gbc tir ty nhién, ¢6 lgi cho stuc khoé, dam bao an toan va bao
quan duoc trong thoi gian dai 1a vin d&é ma cac nha san xuit va nguoi tiéu ding quan
tam. Céc k§ thuat thanh trang dung nhiét (TP) va khdng dung nhiét duoc ap dung dé bat
hoat vi sinh vat va enzyme nham dam bao chét luong nudc rau qua. Phuong phép thanh
trang nhiét gidp loai bé vi sinh vat hiéu qua nhung lam giam ham lugng vitamin, cac
hop chit c¢d hoat tinh sinh hoc, thay d6i mai vi va mau sic tu nhién cua nudc rau qua.
Cong nghé khtr triing khong dung nhiét dwoc sir dung trong san xuit nuéc rau qua gom
c6 khtr tring ap suat cao (HPP), dién truong xung (PEF), tia cyuc tim (UV-C) va séng
siéu am (US). Cac phuong phap nay tién hanh & nhiét d6 thuong va thoi gian xir ly ngan,
do d6 bao ton duogc cac thanh phan dinh dudng, cling nhu mau sic va mui vi cia nuéc
rau qua. Bai bao cung cép thong tin tdng thé vé cac phuong phap thanh tring, wu nhugc
diém cua timg phuong phap thanh tring dén chét luong ctia nuée rau qua.
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ABSTRACT

Fruit and vegetable juices which have natural origins, health benefits, safety and long-
term preservation are issues that manufacturers and consumers are concerned about.
Thermal (TP) and non-thermal pasteurization techniques are applied to inactivate
microorganisms and enzymes to ensure the quality of fruit and vegetable juices.
Thermal pasteurization method effectively eliminates microorganisms but reduces the
content of vitamins and biologically active compounds, changes the natural taste and
color of fruit and vegetable juice. Non-thermal sterilization technologies used in fruit
and vegetable juice production include high pressure sterilization (HPP), pulsed
electric field (PEF), ultraviolet light (UV-C) and ultrasound (US). These methods are
carried out at room temperature and with short processing times, thus help to preserve
the nutritional components, as well as the color and flavor of the fruit and vegetable
juices. The article provides general information about pasteurization methods,
advantages and disadvantages of each pasteurization method on the quality of fruit
and vegetable juices.

Doi: https://doi.org/10.61591/jslhu.16.380
Available online at: https://js.Ihu.edu.vn/index.php/lachong.

JSLHU, Issue 16, February 2024

https://doi.org/10.61591/jslhu.16.380


https://doi.org/10.61591/jslhu.16.380
mailto:lethuhuong@lhu.edu.vn

Tim hiéu anh hwong ciia phirong phdp thanh trimg d@én chat lwegng nuéc rau qua: A Review

1. Giéi thiéu

Nuéc rau qua dong hop ¢ ngudn géc hoan toan tu nhién
dugc nguoi tiéu ding quan tam vi ¢ nhiéu lgi ich cho stic
kho¢. Chling tham gia tich cuc vao qua trinh tai tao té bao,
giai doc va diéu tri bénh tat, duoc nhiéu chuyén gia dinh
dudng khuyén dung dé co 16i sdng lanh manh [1]. D6 udng
duoc 1am tir rau qua rat bd dudng, giau vitamin, khoang chat
va cac hop chat c6 hoat tinh sinh hoc tu nhién [2, 3].

Do ubng lam tir ca cai duong, ca rét, can tay, qua ly chua,
rau bina, nho, anh dao hodc dua hau, bd sung toi va gung
gilp gia ting kha nang mién dich, giam cholesterol va huyét
&p. Bénh tim s& dugc cai thién bang dtra va dd udng c6 girng,
I& va mui ty. Mot s6 nghién ciru cho rang nudce rau qua gilp
chéng oxy hoa lam giam huyét ap, tot cho h¢ thong tim mach
[1, 4]. DS udng tir rau qua c6 ham lwong nudc cao, gidu dinh
dudng 1a méi truong tdt cho cac enzyme va vi sinh vét phat
trién. Dé kéo dai thoi gian bao quan d6 udng rau qua can phai
tiéu di¢t vi sinh vat va khir hoat dong cia h¢ enzyme co trong
nude rau qua, phuong phap lau doi va phd bién nhat 1a dun
nong trong thoi gian dai. Tuy nhién, phuong phap nay
thuong lam giam chat luong nude rau qua, lam tén that
vitamin, cdc chit c6 hoat tinh sinh hoc, bién ddi huong vi,
mau séc ctia san pham [5, 6].

Ngay nay, nhan thie cua khach hang vé chat luong san
phim ngay cang cao. Ngudi ti€u dung yéu cau chit luong
san phim nudc trai cay, rau cu déng hop phai ¢6 mui vi, mau
sdc tu nhién, bao ton dugc cac thanh phan hoa hoc ty nhién
va cac hoat chét sinh hoc. Do d6, cong nghé thanh tring hién
dai dugc ap dung vao san xudt nude rau qua dong hop nham
dap g cac yéu cau trén [7].

Bai danh gia nay trinh bay anh hudng cua cac phuong
phap thanh trang nhiét va khong dung nhiét dén ham luong
vitamin C, ham luong cac chat ¢ hoat tinh sinh hoc, pH, mui
vi va mau sdc clia san pham.

2. Anh huéng ciaa cac ky thuat thanh trung dén chat
lwgng nwéc rau qua

2.1 Thanh trung Pasteur

Phuong phap thanh tring bang nhiét - Tén tiéng Anh la
Thermal pasteurization (TP) duoc dat theo tén cua nha khoa
hoc nguoi Phap Louis Pasteur [8]. Phuong phap nay twong
dbi don gian, d& thyc hién, dau tu ban dau thip. Tuy nhién,
viéc xur ly nhiét s& lam giam chat luwong cam quan va ham
lwong cac chat c6 gi4 tri nhu vitamin (C va E), carotenoid,
polyphenol, axit hitu co [3, 9, 10], déng thoi tao ra cac hop
chat doc hai nhu furan va 5-hydroxymethylfurfural [11].

Theo nghién ciru vé nuée ép qua acai (Euterpe oleracea)
cua Linhares va cong sy, trong ca hai phuong phép thanh
trung nhiét va khdng dung nhiét ham lugng phenolic giam,
trong khi d6 ham lugng anthocyanin tang 1én 132% khi thanh
tring nhiét [12]. Két qua nghién ctru cua Pao Van Thanh cho
thdy ham lugng polyphenol ¢ nudc 14 6i sau khi thanh tring
nhiét & 85 °C trong 20 phut la 223,01 GAE/mg (Ham lugng
axit gallic c6 trong 1 mlllgam) ham lugng polyphenol giam
khi gia ting nhiét d¢ va thoi gian thanh trang; hoat tinh chdng
oxy hda cao nhat 1a 48,41% & 80 °C trong 25 pht va giam
dan khi ting nhiét d6 [13]. Theo mot nghién ctu khéc vé
nudéc ép cam, dau tay va chudi cho thiy, sau khi xi ly nhiét
& 80 °C trong 7 phut thi hoat d6 PPO (Polyphenol oxidase)
con lai 12 0,4% [14]. Nuéc ép dua ludi khi xt ly nhiét ¢ diéu
kién 85 °C trong 10 phut c6 ham lwgng axit ascorbic la 4,4
mg%, khi ting nhiét d6 va thoi gian xu ly 1én 95 °C trong 20
phiit ham lugng axit ascorbic giam xudng 3,29 mg% [15].

Phuong phap xur Iy nhiét c6 hiéu qua tiéu diét vi sinh vt
cao, theo két qua nghién ctu cua Linhares va cong su sb
lwgng nam men va nam mac trong nurdc €p qua acai khi chua
thanh trang la 5 log CFU/mL, sau khi xur ly nhiét thi lugng
vi sinh vat giam xuéng con 1 log CFU/mL [12].

Vé sy thay d6i mau sic san pham, theo nghién ciu cua
Cheng va cong su [16], khi nhiét d6 ting mau carotenoid
trong nuwdc cam quyt dé bi phan huy va sam hon so véi mau
nudce cam khi chua xir ly nhiét.

2.2 Tiét trung UHT

Cong nghé tiét trung UHT (Ultra-high temperature
processing) la phuong phap xir ly thuc pham & nhiét d cao
khoang 135 °C trong thoi gian 2-5 gidy, ddy 1a phuong phap
duogc st dung phd bién trong cong nghiép ché bién thyc
pham tir ndm 1970. Lic dau, UHT chua yéu tng dung trong
san xuat sira dé l1am bat hoat vi sinh vat gy hu hong, duy tri
su an toan, kéo dai thoi han st dung cua san pham [17, 18].
Hién nay, k¥ thuat nay ciing duoc su dung cho nudc tréi cay,
kem, sira dau nanh, sira chua, ruou vang, sup, mat ong [19,
20]. Ky thuat UHT lam vo hoat cac vi sinh vt trong nudc
dwa hau va nude dwa chudt, phuong phap nay gilp san pham
giit dugc d6 tuoi ngon ma khong can trir lanh trong thoi gian
6 thang [18].

Trong nghién citu vé nude ép dua hdu ciia Wang va cong
su [18] cho thay, tiét trang UHT & nhiét do 120 °C va 135
°C, thoi gian 2 gidy lam bét hoat céc vi sinh vat, mau sic ban
dau cua nude dua hau khong thay dbi, ham lwong phenolic
khong i sau khi xur ly nhiét. Theo Zvaigzne va cong su
[20], nudc cam twoi sau khi xtr Iy nhiét bang UHT, ham
lwong vitamin C bi mat di 8%, ndng do phenol ton that 7,2%,
ham lwong carotenoid mét di 13,7%.

2.3. Xir ly ap suit cao (HPP)

Phuong phap xir ly bang ap suat cao (HPP) la mat trong
nhimg phwong phap thanh cng nhét trong viéc duy tri chat
lwong va nang cao thoi han st dung cho céc san pham thyc
pham khéc nhau. Gan day, HPP di dat duoc tim quan trong
va dang dugc thuong mai hoa & nhiéu noi trén thé gisi [21].
San pham dugc xir ly & &p suét tir 100-1000 MPa. Nude duoc
sir dung 1am méi truong truyén &p suit & nhiét d6 lanh hoic
nhiét do thuong dén san pham. HPP c6 thé loai bo cac vi sinh
vét gay bénh va hu hong bao géom nim men, nam méc, vi
khuan Gram duong va Gram am (chiang han nhu Bacillus
cereus, Clostridium perfringens, E. coli va Staphylococcus
aureus), dong thoi it 1am thay doi vé két ciu, mau sic, huong
vi, duy tri o twoi va giam thoi gian xir Iy so véi thanh trung
nhiét [9, 21, 22, 23]. Qué trinh xt ly HPP duy tri dugc hinh
dang thuc pham, ngay ca khi & 4p suét cuc cao, bai vi &p suat
duoc truyén dong déu va tic thi & khip mau [21]. HPP khong
lam anh huong dén cau trdc cua cac hop chat cd trong lrong
phan tir thip nhu vitamin, mau sic va huong vi, do tinh 6n
dinh vén c6 caa cac lién két cong hda tri & ap suat dudi 200
MPa. Tuy nhién, cac ciu trlc sinh hoc bat dau bj phan cit
lién két gira cac phan tir va noi phan tir & 4p suat trén 400
MPa. Diéu ndy dan dén bat hoat vi sinh vat nhung s& c6 anh
huong dén céac thanh phan hoa hoc trong thuc pham [24, 25].
Tay thude vao diéu kién xtr ly, HPP ¢ kha ning bat hoat
hoan toan hozc mot phan vi sinh vat, enzyme, virus va bao
tir. Céc thdng s6 chinh anh huong dén hiéu qua khang khuan
cua HPP 12 4p suét, nhiét do, thoi gian tiép xuc, thong sb san
pham, loai bao bi va stc d khang cua sinh vat. Vi sinh vat
nhan chua hoan chinh thuong cé sic dé khang cao hon vi
sinh vat c6 nhan hoan chinh; vi khuan Gram &m nhay cam
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hon vi khuan Gram duong. Viéc tiéu diét nim mdc va nam
men can 4p suat twong doi cao hon so voi dong vat nguyén
sinh va ky sinh triing do céu trdc cua té bao va cac thanh phan
ciia mang té bao [9, 25]. Bén canh d6, han ché cua HPP la
chi phi lap dat thiét bi cao va c6 mot sb loai vi khuan khdng
bi bat hoat boi phuong phéap nay. Hiéu qua cia HPP c6 thé
dugc tang 1én bang cach két hop véi cac thanh phan khang
khuan hodc phuong phap xir Iy bang nhiét nhe [6, 23].

Ung dung phuong phap xtr ly vi sinh bang HPP trong san
Xuat nudce tao cho thay [24], ham lwgng vitamin C bi ton that
30,9%, ham lugng phenolic ting 6,1%, kha nang chdng oxy
héa dugc do bang phuong phip ABTS. ABTS* [2,2’-
azinobis (3-ethylbenzothiazoline-6-sulfonate)] 1a mét géc tu
do bén phat huynh quang mau xanh c6 buéc séng hap thu
dic trung 1a 734 nm, khi b6 sung mot hop chét ¢ kha niang
khéng oxy hoa, ABTS* s& bi khir vé dang khdng mau din
dén do hap thu budc song dic trung giam. Két qua cho thay
tang 19% sau 2 tuan xir ly, nhung giam dan trong qué trinh
bao quan. Trong nghién ctu cua Blaszczak va cong su [26]
vé nuée qua mac mat - Aronia (Aronia melanocarpa), nudc
qua méic mat chwa qua xir Iy ¢6 ham luong polyphenol giam
36% sau thoi gian bao quan 80 ngay. Trong qua trinh bao
quan, c&c mau nudc ép qua mac mat xir Iy HPP déu c6 ham
luong phenolic cao hon dang ké, theo phuong phap FRAP
dé xac dinh hoat tinh chdng oxy héa duya trén kha nang cua
cac chit chéng oxy hoé trong viéc khir phirc Fe3* thanh phuc
Fe2* cho két qua cao hon 5% so v&i c&c mau chua dwoc xu
ly nhiét. Trong nuéc ép nho dat (Jabuticaba) [27] bao quan
28 ngay & 7 °C, ham lugng phenolic ting 17,8%, tong so
flavonoid tang 43,5% va anthocyanin don phan (TMA) tang
34,4%. Nayak va cong su [28] cho thdy nudc ép tao xu ly
bang HPP c6 ham luong phenolic cao hon nuéc ép tao khdng
qua xir ly &p suit cao. Theo két qua cia Zhao va cong su [22]
trong nuGce ép 18, sau 56 ngay bao quan ¢ nhiét d6 4 °C, tong
ham lugng phenol trong nudéc trai cay xir Iy biang phuong
phép HPP (21,45 mg GAE/100 mL) cao hon TP (20,72 mg
GAE/100 mL), kha ning chéng oxy hoa do bang FRAP khi
xir 1y theo phwong phap HPP c6 ty 1é giam thip hon TP, 1an
luot 14 8,57% va 11,36%. Nghién ciru khac vé nuéc cam [29]
cho thay ham luong phenolic cua ca nudc cam xur ly bang
hai phuong phap TP va HPP déu giam trong qué trinh bao
guan. Su khac biét ham Iuong anthocyanin gitta nwdc cam
xtt Iy bang HPP va nudc cam tuoi chi co ¥ nghia sau 22 ngay
bao quan, nuéc cam xir 1y bang phwong phap HPP c6 ham
lwgng anthocyanin thap hon so v&i nude cam tuoi trong sudt
qué trinh bao quan. Ca hai phuong phap TP va HPP déu giam
ham lugng carotenoid lan luot 1a 12% va 20%. HPP cho ham
luong carotenoid cao hon so véi TP sau 36 ngay bao quan.
Trong nudc ép thanh long (Pitaya) [30], sau 45 ngay bao
quan, tong ham luong phenol trong nudc ép da xu ly HPP
giam 10%. Axit ascorbic trong mau d6i chung giam dang ké
9% sau 15 ngay, trong khi HPP giam khoang 6% sau 30
ngay. DI véi nudc ép hdn hop nhiéu loai qua c6 chira dau
tay, tho va chanh [31], hoat tinh chdng oxy hoa dugc do bang
DPPH, DPPH la phuong phap xac dinh hoat 6 cua céc chat
chéng oxy hoa trong thuc pham va d6 udng bang phan tng
v6i 2,2-diphenyl-1-picrylhydrazyl. Két qua cho thay hoat do
cua cac chat chéng oxy héa ting 2,7% theo phwong phap
HPP va duoc duy tri trong cac mau xir ly nhiét TP (86 °C, 1
phut). Theo Aaby va cong sy nam 2018 [32], nudc ép dau
tay qua xtr ly nhiét c6 do pH giam nhe sau 14 ngay bao quan,
murc d6 giam pH gitta hai phuong phap xur ly TP (pH=3,26)
va HPP (pH= 3,21) chénh léch khong dang ké, °Brix cua
nudéce ép dau tay 1a 7,5 khdng chénh léch nhiéu sau khi ché

bién va bao quan, TMA trong nuéc ép dau tay khéng thay
d6i sau khi xir ly bang phuong phap TP hoic HPP, nhung
giam dang ké trong qua trinh bao quan sau 35 va 49 ngay,
lan luot 1a 77% va 65% so véi ham luong TMA ban dau;
ham luong vitamin C khong bi anh huong déng ké bai qua
trinh ché bién. Trong nghién ciu vé nudc cam dong hop,
Daher va cong su [33] cho thay, xtr Iy bang HPP & &p suét
trén 200 MPa lam bét hoat vi khuan, nAm men va nam méc,
ham lugng carotenoid va flavanone déu tang sau khi xir ly ap
suat va giam trong qua trinh bao quan, ham lwong naringenin
va hesperetin ting dang ké sau khi xir ly HPP, cac vitamin
B1, B2, B3 va Bs 6n dinh sau khi xir ly ¢ 200-500 MPa, viéc
t6n that ascorbic trong cac mau xir ly HPP thap hon so véi
cac mau dugc xur ly nhiét, ham lugng vitamin A ting 1én
38,74% khi xu ly nuéc cam ¢ 400 MPa. Theo nghién cuu
cua Pang va cong su [34], tong ham lwong phenolic va
flavonoid trong qua khé lan luwot la 174-293 (mg axit
gallic/100g) va 104-235 (mg catechin/100g). Trong nudc ép
xuong rong ciing cho két qua twong tu, xtr ly nhiét TP s& lam
giam ham lugng vitamin C, trong khi xt Iy 4p suit cao ham
luong vitamin C thay d6i khong dang ké; ham lugng
flavonoid gia tang trong cé hai phuong phap HPP va TP [35].
Tuy nhién, két qua trai nguoc di duoc quan sat khi thanh
tring nuéc tao, Nayak va cong su [36] nhan thay rang HPP
lam tdng ham lugng phenolic I&n 22,3%, nhung lam giam
ham Iugng flavonoid xudng 35,7% va khdng c6 anh huong
dang ké dén ham lugng ascorbic. Nguoc lai, xt Iy TP duéi
80 °C trong 60 gidy lam giam tong ham lugng phenolic,
flavonoid va ascorbic trong nugc tdo khi bao quan lanh.
Phuong phép xir Iy &p suit cao ¢ diéu kién (400 MPa, <
30°C, 20 pht) c6 thé giir lai dang ké tong s6 phenol va kha
ning chdng oxy héa trong nudc ép rau mé (Centella asiatica
L.) cao hon so v&i phuong phéap xir ly nhiét ¢ (90 °C, 3 phat)
[21].

Nudc dau tay trong thi nghiém cua Aaby va cong su [31]
cho thay khi xir ly & &p suat 400 MPa, sau 49 ngay bao quan
nu6c ép bi hong va sé lwong té bao vi sinh twong tng 13 5
CFU/g; xir ly & &p suét trén 500 MPa, sau 49 ngay bao quan
nudc dau tdy khdng co hién tuwgong hu hong. Trong nghién
ciu vé nudc anh dao, sé lwong vi sinh vat cia miu twoi
khong qua xu ly 1a 2,1 x 10% CFU. mL?, sau thoi gian luu
trir 80 ngay s luong vi sinh vat tang 1én 3,95 x 10* CFU.mL"
1 khi xtr Iy nuéc anh dao ¢ ap suat 200 MPa lam giam muc
d6 phét trién cua vi sinh vat so véi mau khong duoc xir ly
[26]. X ly HPP & diéu kién &p sut thap khoang 100 MPa,
thoi gian 5 phat, nhiét do phong chi c6 thé giam mot lugng
rat thip duéi 1 log (N/NO) céc loai vi sinh vat
(L.monocytogenes, L.plantarum, L.brevis, E.coli, L.innocua,
S.cerevisiae, coliform, ndm men, ndm mdc) [37]. Khi ting ap
suit trén 350 MPa, 5 pht, > 20 °C, c6 thé dat dugc mic do
tiéu diét vi sinh vat > 7 log [38]. Tuy nhién, d6i voi nuéc
ép téo, & &p suat 400 MPa + 600 MPa, chi giam dugc 3,3 log
d6i vai vi khuan hiéu khi va giam thap hon 1 log ddi véi
Alicyclobacillus acidoterrestris [33].

Xu ly TP hoac HPP ¢ 500 hoac 600 MPa trong nuoc ép
dau tay, co su khac biét nho gitra cac mau vé mau sac nudc
tral cay tro nén sim mau hon sau khi xur ly & &p suat cao, &p
Suit cang cao murc do sam mau cang tang [31]. Yi va cong
su [39] nhan thy ring qua trinh xu Iy nhiét TP [am sam mau
nudéc tao, Vi AE cao hon 2-8 1an so véi phuong phap xt ly
&p suét cao, tuy nhién vé& mat dic tinh hoa ly ¢ ca hai phuong
phép xir Iy khdng cé su khéc biét dang ké. Két qua tuong tu
ciing dugc quan sat trong nude ép dua chudt duoc xir ly nhiét
TP ¢ 110 °C trong 8,6 gidy cho thay muc do sam mau tang,
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sau 20 ngay bao quan lanh, mirc ¢ sdm mau tang gap 3 lan
S0 Vi nudce ép dua chudt xur Iy bang phwong phap ap suat
cao [40]. Koutchma va cong su [41] da ghi nhan viéc ap dung
phuong phap xir ly &p suit cao HPP dé lam giam mam bénh
ctia nude qua xudng 5 log ma khong anh huong dang ké dén
Mau Sic cia nudc qua, chi co nudc ép dua hau va nuéc cam
c6 d6 sam mau (gia tri AE) cao hon 8 sau khi xtr Iy bang ap
suét cao.

2.4 Truwong xung dién (PEF)

Truong xung dién (PEF) la mot cdng nghé mai, hién nay
da duoc nghién ctu rong rai dé ché bién thuc pham khong
dung nhiét. PEF giam thiéu cac tac dong c6 hai ctia qué trinh
gia nhiét thong thuong, 1a mot giai phap thay thé day hira hen
cho cac phuong phap thanh tring khéc [42].

Nguyén ly cua phuong phap nay la ang dung cac xung
ngén cua dién truong cao véi thoi gian tinh bang micro giay
va cuong d6 10-80 kV/cm. Viéc str dung dién &p cao tao ra
dién truong lam bat hoat céc sinh vat. Khi c6 dién truong dat
vao, dong dién chay vao thuc pham long va dugc truyén dén
timg diém trong chat long do c6 mat cac phan tir tich dién.
Diéu bat budc sau khi xir Iy PEF 1a thuc pham phai dwoc
dong goi vo triung va bao quan lanh dé c6 thoi han sir dung
lau dai [43]. Phuong phép xur Iy nay khong gay ra sy ton that
chat lugng nudc rau qua, gitr duoc huong thom, mui vi va
mau sic. Cac thudc tinh cam quan cia nudéce rau qua dugc
bao quan tét gitip kéo dai thoi han sir dung [24, 43, 44]. Rét
nhiéu yéu t6 nhu chung loai vi sinh vat, cuong do dién
truong, hinh dang séng xung, do dan dién ciia moi truong,
pH, nhiét do xir Iy, thoi gian xir Iy va nang luong dau vao co
thé anh huong dén sy bat hoat cua vi sinh vat. Dién truong
xung c6 tac dong rat manh déi véi vi khuan, nam méc va
nam men. Tuy nhién, sitc d& khang cua nim men nhay cam
hon vi khuan. Hon nita, vi khudn Gram duong c6 kha ning
chéng lai dién truong xung tét hon cac vi khuan Gram am.
Qua trinh bét hoat cac enzyme béing dién trudng xung can
diéu kién manh hon qua trinh bét hoat vi sinh vat [43]. Mot
s6 nghién ciru cho rang ché bién PEF c6 thé duy tri cac hop
chat hoat tinh sinh hoc cua thyc pham dang long [45, 46].

So vai céac ky thuat khéc, ky thuat truong xung dién cho
thay mot s loi ich, ching han nhu thoi gian xir Iy ngén hon,
nhiét do xir Iy thap hon, dong chay lién tuc, kiém soét sy phat
trién caa vi sinh vat, khéng gay 6 nhidm méi truong. Han ché
chinh dé st dung cdng nghé nay trén quy mé rong 1a von dau
tu ban dau cao [43].

Phuong phap nay cho thdy mot s6 vu diém so véi thanh
trang bang nhiét 1a giir dwoc cac hop chat phenolic tét hon.
Hon nira, khong c6 su khac biét dang ké vé cam quan & nuéc
trai cay dugc xt ly PEF va nudc trai cay twoi [8]. So véi nudc
ép nho den chua qua xu ly, PEF gilp ting ham lugng
phenolic téng s6 1én 61% va vitamin C ciing ting lén 19%
[45]. Khi xtr ly nudc téo bang PEF, cac chat cd hoat tinh sinh
hoc, vitamin C va tong s6 polyphenol trong nuéc téo khong
thay ddi trong thoi gian bao quan trong 72 gio ¢ diéu kién
lam lanh 4 °C. Dziadek va cong su [47] cho rang PEF la
phuong phéap higu qua dé khir hoat tinh ctia mot loat cac vi
sinh vat gay hong thuc pham pho bién nhat. Khi xir Iy bang
PEF ¢ 400 xung gilp bao quan nudc trai cay trong 72 gio
trong diéu kién 1am lanh, trong khi & 300 xung s& dam bao
su 6n dinh cua vi sinh trong 48 gio.

V6i cudng do dién trudong 10 kV/em va niang lwong dau
vao lan luot 1 50, 100 va 150 kJ/L s& lam giam sé lugng té
bao E.coli trong tng xudng 1,4; 3,0 va 6,4 lan. E.coli bi bat
hoat hoan toan ¢ cuong d6 dién trwong 20 kV/cm, ning

luong dau 150 kJ/L. O cuong do dién truong 10 kV/em, S.
cerevisiae hoan toan bi bat hoat véi mirc nang luong 1a 100
va 150 kJ/L. Su bét hoat cua vi sinh vat phy thudc vao ca
cuong d6 dién trudong va ning luong dau vao. Tai cling mot
mtic nang luong dau vao, cuong do dién trudng cao hon dan
dén sy bat hoat cua vi sinh vat nhiéu hon [48].

2.5 Tia cuc tim (UV)

Anh sang UV bao pha mét phan caa quang phd dién tu,
goém c6 séng v tuyén, vi song, birc xa hong ngoai, anh séang
nhin thay, tia X va btic xa y. Dai budc song ciia dnh sang UV
dé ché bién thyc pham thay ddi tir 100 dén 400 nm. Pham vi
nay co thé duge chia nho thanh: UV-A (315 dén 400 nm)
thuong gy ram ning ¢ da ngudi; UV-B (280 dén 315 nm)
gdy bong da va c6 thé dan dén ung thu da; va UV-C (200 dén
280 nm) dugc goi 1a pham vi diét khudn vi né vo hiéu héa vi
khuan va vi rat mot cach hiéu qua [25]. Céng nghé thanh
trung béng tia cuc tim UV-C, tiét kiém duoc nang luong va
chi phi thap hon phuong phap thanh trung truyén thong [49].
Co ché diét khuan cua no dya trén sy hap thy anh sang UV-
C cua cac cau tric DNA hoic RNA cua vi sinh vat. Co ché
chinh Ia tao ra chét dimer pyrimidine, ngan vi sinh vt téi tao,
khién chiing khang hoat dong va khang thé gay nhiém tring
[50]. Anh sang UV-C ¢6 kha nang tiu diét vi khuan, virus,
dong vat nguyén sinh, nim men, nim méc va tao [25]. Tia
cuc tim (254 nm) 1a cong nghé can thi¢p khong qua nhiét do
cao da dugc Co quan Quan ly Thyc phém va Dugc pham
Hoa Ky phé duyét co thé duoc sir dung dé khir nhiém thyc
pham va cac bé mat tiép xuc véi thuc pham [6]. Cac uu diém
khac caa UV-C 1a khéng hinh thanh san pham phu doc hai
nao trong qué trinh xu ly, c6 thé loai bo mot sé chat gay 6
nhiém hitu co nhét dinh, khéng hinh thanh mui héi hozc mui
kho chiu khi xur 1y. Nudc rau qua dugc xt ly bang tia UV ¢6
thé giir dugc hwong thom, mui vi vad mau sic ban dau [25].
Céc yéu 6 quan trong dé dam béao xur ly UV-C c6 hiéu qua
bao gom: kha ning truyén &nh sang cua san pham, cu tric
hinh hoc cua 16 phan {ing, cong suat budc song va su Sap
xép vt ly ctia cac ngudn UV-C, cau hinh san pham va chiéu
dai duong birc Xa [S0]. Nhung UV-C cling ¢6 nhitng han ché
nhu kha ning thadm nhap rat ngin va c6 thé tao ra cac géc tu
do béi cac phan tng quang héa hiru co, nhirng phan trng nay
c6 thé anh huong xau dén san pham vi 1am hong vitamin va
protein, pha huy chat chéng oxy hoa [24].

Ferrario va cong su [51] da nghién ctru anh hudng cua
UV-C (1060 mJ/cm?) Ién mau sic, do pH, °Brix va do duc
cua hdn hop nudc ép ca rét-cam (1:1; pH: 3,8; 10,6 °Brix),
bao cao cho thiy khong co thay dbi dang ké nao lién quan
dén cac thdng s6 nay trudc va sau khi xir Iy UV-C. Antonio-
Gutiérrez va cong su [52] cling cho biét rang qué trinh xir ly
UV khong anh huéng déng ké dén d6 pH, ham lwong chat
rin hoa tan va do duc cua nudc tréi cy; tuy nhién, cac hop
chat khdng bén khac nhu vitamin s& bi anh huong. Céc
nghién ciu trudc day da chi ra rang hoat dong pectin
methylesterase trong hdn hop nudc rau qua mau xanh 1a cay
ciing nhu nude trai cay khong thay doi hodc giam sau khi xtr
ly UV-C & cuong d6 2 + 24 kJ.L™ [53]. Hau hét c4c loai nudce
ép trai cay nhu tao, nho, cam, xoai, khé sau khi xir ly tia cuc
tim s& lam cho ham lwong phenolic va tng hoat dong chdng
oxy hoéa (Total antioxidant activity - TAA) giam dudi 10%,
ham luong protein, tdng ham lwong phenolic (Total phenolic
content - TPC) khong thay ddi [54, 55]. Nghién ctu cua
Koutchma va cong su [56] vé khir trung nudc qua bang tia
UV nhan thay khéng c6 su thay doi dang ké nao vé ham
lugng phenolic cua cac loai nude trai cdy khac nhau duoc xu
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Iy & cdc mirc nang luong UV-C tir 4,6 + 62,4 kJ.L . Nhiing
thay d6i khong dang ké vé kha niang chdng oxy hoa ciing da
dugc dua ra d6i véi cac loai nudc trai cdy duge xir Iy bang
tia UV-C nhu cam, lyu, nho, ca chua va khé [56, 57]. Xu ly
UV-C khong gay anh huong dén phenolic va chat chéng oxy
hoéa dbi voi nude ép ca rét sau khi xur ly [58]. Theo Carranza
va cong su [59], cac hop chét phenolic trong nudc ép ca rot
60% va 100% c6 ham luong lan luot 1a 4,1 + 0,1 (mg
GAE/100 mL™) va 8,6 + 0,3 (mg GAE/100 mL1), sau khi xr
1y nuéc ép ca rot bang UV-C céac hop chat phenolic thay doi
khong dang ké. Hau hét cac nghién ctru da chi ra rang anh
sang UV-C khong c6 anh huong ddi véi hop chat phenolic
[60]. Vitamin C duoc dic trung boi kha niang hip thu anh
sang UV cao trong dai budc song diét khuan (cuc dai ¢
khoang 260 nm) nhung né khéng hap thu dang ké anh sang
trén 300 nm. Ham lwong vitamin C con lai trung binh sau khi
xtr Iy bang tia cuc tim trong tat ca c4c loai nudc trai cay duoc
bao cao 1a 77,9% so v6i mau tuoi chua qua xir 1y. Nudc ép
dira duoc xur ly bang tia cuc tim gii lai 50% ham lugng
vitamin C ban dau trong 10 tuan, trong khi nu6c ép dua xu
ly bang nhiét dat ciing mdc sau 8 tuan. Hon nita, nuée ép dira
dugc xu Iy bang tia cuc tim cho thdy mirc vitamin C cao hon
dang ké trong 7 tudn dau cua thoi gian bao quan so véi nudc
ép dugc xu ly bang nhiét TP [25, 61].

Antonio-Gutiérrez va cong su [52] da dwa ra nhan xét rang
xir Iy nudce ép nho biang UV-C & cuong d6 35,8 md/cm? lam
giam 6 log (N/NO) di vai nam men S.cerevisiae [51]. Xt ly
nudéc ép nho bang UV-C véi chidu dai bong dén cyc tim lan
luot 1a 30 cm va 80 cm thi s6 lwgng nAm men tuong ung la
1,92 + 0,18 log va 2,45 + 0,19 log; anh huéng cua téc do
dong chay lan luot 14 5,2 — 17,1 - 31 (mL/s) dén sb luong té
bao nim men S.cerevisiae (sau khi xur Iy bang dén UV-C 30
cm c6 d6 day 0,5 cm, trong thoi gian 60 phut) twong tng la
453+0,3-6,15+0,4va6,39+0,7 [52]. Trong nghién ctu
vé nudc ép ca rét, s lwong mesophiles ban dau trong nudc
ép ca rét 12 5,47 log CFU.mL™, sau khi xir Iy UV-C ¢ toc d6
dong chay 7,9 mL.s! trong 30 phut, sé té bao giam xudng
3,2 log CFU mL%; Sé lugng coliform ban dau 1 5,15 log
CFU.mL™ sau khi xir ly UV-C & téc d6 dong chay la 3,9
mL.s! trong 30 pht sé té bao giam xudng 2,6 log CFU.mL"
1[59].

Cac nghién ctu trude day da chi ra UV-C khong c6 anh
huong dang ké dén cac mau sic cua nudc trai cay. Nudc ép
dua hau, cam va tao duoc xir ly bang tia cuc tim UV-C ¢ 100
kJ.L "1 van giit dwoc cac thugc tinh mau sic va trong mot sé
truong hop, mau séc khong thay di trong qué trinh bao quan
S0 Véi nudce trai cdy twoi ban dau [56]. DS udng c6 thanh
phan 60% nuéce ép ca rét khi xir Iy bing UV-C ¢ bt ky téc
d6 dong chay nao cac thong sé mau déu 6n dinh [59]. i
v6i nudc ép tao, cam, dira, xoai, dua hiu, lyu, dao, chanh va
nho sau khi xir Iy bang tia UV mau sic thay d6i khong dang
ké so véi nuée ép chua qua xir ly [25, 61].

2.6 Song siéu am (US)

Rau qua va trai cay dugc coi la ngudn cung cip vitamin
C, hop chat phenolic, chat xo va flavonols quan trong. Dé
giir lai tdi da cac chat dinh dudng nay, cong nghé st dung
song siéu &m da dugc ung dung rong rai trong quéa trinh bao
quan va ché bién thyc pham [9].

Siéu am la song co hoc, thuong duoc chia thanh ba loai:
siéu &m cdng suit (16-100 kHz), siéu am tan sé cao (0,1-1
MHz) va siéu am chan doan (1-10 MHz). Thong thuong,
nudéc tréi cdy va rau qua dugc xur ly ¢ tan s siéu am trong
khoang 20-100 kHz & 10-1000 W/cm? [9].

Nguyeén tic ciia phuong phap nay 1a sy hinh thanh cac bot
khi c6 trong chét long. Khi cac bot khi bi v tuc thoi trong
chat long s& 1am tang nhiét do va ap suét tai khu vuc do, duoc
goi 1a "diém noéng". Qué trinh nay dwoc phan biét thanh hai
giai doan. Trong giai doan dau, nhitng bong bong siéu nho
duoc hinh thanh tai cac vi tri tao mam khac nhau trong chat
long. O giai doan thir hai, nhitng bong bong nay phét trién
nhanh chdng, bung phéat va vé tac thoi, giai phong mot séng
xung kich truyén qua chét long. Nhimg tac dong nay pha va
cau trdc vi sinh vat, bat hoat va phan huay cac hoa chat doc
hai.

Siéu am duoc st dung trong nhiéu tng dung, bao gébm ché
bién thuc phdm va phan tich thuc pham [3, 62, 63]. Céc béo
céo duoc cdng bd cho thdy phuong phap xir Iy bang séng
siéu am c6 thé bao ton cac dic tinh héa Iy cua nudc tréi cay,
rau qua nhu mau sic, d6 pH va tong ham luong chat ran hoa
tan. US ciing ¢6 anh huong dén ham luong khoang chét va
thanh phan cua cac hop chat thom d& bay hoi cua san pham
trong qua trinh ché bién [64, 65]. Cong ngh¢ xir Iy siéu am
da duoc chirg minh 1a mot phuong phap ché bién nuéc rau
qua dang mong doi, c6 trién vong vi van hanh dé dang, tiéu
thy it nang lwong, thoi gian ché bién ngén hon, it tao ra hop
chat doc hai, bao toan tuyét voi cac dic tinh dinh dudng va
dic diém cam quan. Hon nira, US di dugc Cuc Quan ly Thyc
pham va Duoc pham Hoa Ky (FDA) cong nhan lam giam vi
sinh vt trong nudc trai cdy [66, 67].

Tuy nhién, khi sir dung séng siéu am & mirc cong suét cao,
cac dic tinh dinh dudng va cam quan caa thuc pham co thé
bi anh huang bat loi. Do d6, su két hop cua siéu &m vai cac
diéu kién khac nhau thuong duoc ap dung: siéu am véi diéu
kién ap suat cao hoic siéu am véi nhiét d6 cao (nhiét am) [3,
63, 68].

Khi nghién ctu xtt 1y siéu &m cho nuéce dau tiy ngadm rugu
¢6 d6 pH dao dong tir 3,14 dén 3,16 trong mau d6i chung va
mau xur 1y siéu 4m, ham lugng TPC gia ting dang ké lan luot
1a 9,4% va 85,8% trong cac mau xir ly ¢ thoi gian 15 va 30
phat; ham lugng ascorbic ting dang ké lan luot 1a 7,9% va
12,7% trong cac mau US sau 15 va 30 phuat, ham lugng
anthocyanin sau khi xt 1y US tang 1an luot 13 4,45% va
4,39% ¢ 15 va 30 phat; hoat o PPO giam sau khi xtr ly (0,22
¢ 0 phut; 0,20 va 0,17 ¢ 15 va 30 phat cua cac mau US); mic
d6 hda nau (Browning degree - BD), tang khong dang ké lan
luot 12 25% va 31,2% trong cac mau nudc dau sau X ly ¢ 15
phut va 30 phut [69]. Do pH thay d6i khong dang ké trong
qua trinh xur Iy nudc ép ca rét bang siéu am, cac gia tri do
dan dién, d6 nhot va mau sic ting dan khi thoi gian xu ly
tang 1én; tng chat ran hoa tan, carotenoid va ham luong AA
thay doi khong dang ké [67]. Trong nghién ciiu vé nudc ép
1€, khi tang thoi gian xu ly siéu &m (30, 45 va 60 phut), ham
luvong phenol tiang theo tir 4,84% ~+ 13,71%; ham lugng
flavonoid tang, dao dong tir 5,22% =+ 23,77%; ascorbic cling
ting, dao dong tir 16,29% + 37,64% [70]. Déi véi nuéc ép
61, khi tang thoi gian xir ly bang siéu am lan luot 14 0, 3, 6, 9
phut thi ham luong lycopene cling gia tang tuong ung 10%,
15%, 20% va 24%; véi mau xir ly bang song siéu am trong
thoi gian 9 phut da lam tang cuong do on dinh vat ly cua
nudc ép 6i vi khdng thay hién tugng ling can hay hién tuong
phan 16p trong thoi gian bdo quan 14 ngay ¢ 25°C; tong chat
rin hoa tan cua mau da qua xu ly va chua xu ly thay ddi
khong dang ké, tong luong chat kho cua cac mau duoc ghi
nhan 1a 10 + 0,10 °Brix [71]. Nghién ctru trén nude ép budi
cho thay: Chi s hda nau cia cac mau da xu 1y US thay doi
dang ké, mau nudc ép chua qua xir Iy va mau xu Iy nhiét TP
c6 gia tri lan luot 120,114 + 0,009 va 0,199 + 0,011, c4c mau

JSLHU, Issue 16, February 2024

https://doi.org/10.61591/jslhu.16.380


https://doi.org/10.61591/jslhu.16.380

Tim hiéu anh hwong ciia phirong phdp thanh trimg d@én chat lwegng nuéc rau qua: A Review

Xur ly US c6 gia tri tir 0,116 + 0,006 dén 0,277 + 0,012; tan
So siéu Am tang s& lam gia ting ham lugng phenol, & muc tan
s6 33 kHz va 44 kHz ham lugng phenol twong tng 12 484,32
+ 17,08 va 555,16 + 18,37 (mg GAE/mL) [63].

Dung siéu 4m dé xir Iy nudce ép 18 o dicu kien 500 W va
tan s6 25 kHz, thoi gian 30, 45 va 60 phat cho thay thoi gian
xtr 1y cang tang, s6 lwong té bao nAm men va nam méc cang
giam [70]. Séng siéu am ciing duoc dung dé xu Iy bao tir ndm
méc N. fischeri trong nuéc to [72]. Khi cac thong s nhiét
d, thoi gian xur ly va tan sb siéu 4m ting (nhlet do 30, 40,
50 + 2 °C; thoi gian xu ly 15, 30, 45, 60 phut va tan s siéu
am 33 kHz va 44 kHz) mirc do tiéu diét té bao vi sinh vat
cling tang theo [63].

Mau sic cta nudc ép ca rét thay d6i dang ké theo sy gia
tang thoi gian xur ly [67]. Rojas va cong su [71] da ghi nhan
v6i nude ép dao, khi xtr ly. bang song siéu &m hon 3 phut
khong thy c6 su thay d6i vé mau sic sau khi xir ly va trong
qua trinh luu trir.

3. Kétluan

Phuong phap thanh tring nudc rau qua bang nhiét dugc
str dung kha phé bién. Tuy nhién, viéc xur Iy nude qua 6 nhiét
d6 cao, thoi gian dai c6 thé 1am bién d6i mot s6 thanh phan
dinh dudng, lam thay d6i huong vi va mau séc cia nudc rau
qua theo hudng bt lgi. Phuong phap thanh trung hién dai
bang nhiét d6 rat cao trong thoi gian ngin (UHT) va céc
phuong phap thanh tring khong dung nhiét (HPP, PEF, UV,
US) d3 duoc chimg minh 13 ¢6 thé bao tén dwoc cac thanh
phﬁn tu nhién va cac hoat chét sinh hoc ciia nude rau qua va
kéo dai thoi gian bao quan san pham. Tuy nhién, hién nay
viée sir dung cac phuong phap thanh tring hién dai van con
han ché do chi phi dau tu ban dau kha cao va mot sd van dé
vé an toan trong van hanh san xuat.

4, Cam on

Nhém tac gia xin guri 16i cam on chéan thanh nhat dén Ban
gidm hiéu Truong Pai hoc Lac Hong, lanh dao Khoa Khoa
hoc va Céng nghé Thuc pham, Trudng Pai hoc Lac Hong da
tao diéu kién cho nhém hoan thanh bai béo.
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