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1. GIOI THIEU

Rau xanh 1a nhu ciu khéng thé thiéu trong co ciu bira an hang ngay cia con ngudi do
rau cung cap nhiéu chat khoang, vitamin, chat xo... Bac biét khi lwong thuc va céc thirc
an giau dam da dugc dam bao thi yéu ciu vé sd luong va chat luong rau ngay cang gia
tang nhu mot nhan té tich cuc trong can bang dinh dudng va kéo dai tudi tho.

Khi nén kinh té phét trién, trinh d6 dan tri tang lén, dong thoi do thoi gian gan day
trong ca nuGe xay ra qua nhiéu vu ngo doc thuc pham, vi vay yéu cau cua nguoi dan veé
d6 an toan vatién dung cua thyc pham ngay cang cao hon. Déi voi san pham rau qua,
bén canh yéu Cau rau phai sach, hap dan vé hinh thic (tuoi, sach bui ban, tap chat), ngudi
dan con yéu cau sach, an todn vé chit lwong va tién dung dé tiét kiem thoi gian ché bién.
Trong céc loai rau duoc tiéu thu hang ngay vai sd luong lon thi rau salad kha phé bién,
thich hop vei nhiéu mén an. Do nhu céu tiéu thu rau salad ngay cang [6n, doi héi nguoi
san xuat khong nhirng cai thi¢n vé glong va ky thuat trong thi noi phan phdi ciing phai
quan tam dén ky thuat bao quan, so ché, rira sach dé co thé cung cap dén nguoi tiéu ding
san pham c6 chat lwong cao va co thé sir dung ngay.

Quy trinh chung dung dé So ché rau salat thuong duoc 8p dung & nhirng nusc phap
trién bao gdm tia 14, bo 16i, cit, ria, 1am khé va bao gbi. Qué trinh cit got lam cho
enzyme ndi bdo duoc giai phong rangoai 1am day nhanh qué trinh hé hap, qua trinh mat
nuge va céc qua trinh oxyhoa rau. Ngoai ra, bé mat rau bi cit [a médi truong thuan loi dé
vi sinh vat tan céng 1am hong rau. Qué trinh rira sau khi cit rau s3 gitp loai trir vi sinh vat
ciing nhu enzyme gy oxyhod Dé ting cao hiéu qua cua qua trinh ndy nhim muc dich
kéo dai thoi gian bao quan rau salat so ché, nhiéu loai nuéc rira khéc nhau nhu dung dich
chlorine, ozone, acid peracetic hay hydroxyperoxide da duoc &p dung [1, 2, 3, 4, 5]. O
Viét nam, quy trinh so ché rau salat & ho gia dinh thuong sir dung nuéc rira la dung dich
NaCl hay KMnO,. Céc hod chat trén mot mit c6 téc dung tiéu diét vi sinh vat, nhung mat
khéc ciing co thé 1am hu hong rau salat do téc dung oxyhod manh hay do s tao &p xuét
thiam thau cao. Biéu dic biét, khéc vai cac loai rau so ché khéc, san phiam rau salat 1aloai
thue pham sir dung khdng qua qua trinh gia nhiét. Boi vay chi tiéu vé vi sinh vat phai
dam bao trong gi¢i han cho phép. Theo TCVN dbi voi nhitng san pham tuong ty loai
ndy, tng sb vi sinh vat hiéu khi phai ndm trong pham vi nho hon 10* cfu/g.

Muc dich chinh caa dé tai ndy nhim so sanh anh huéng caa céc loai dung dich rira
vé ndng do, thoi gian vapH cua dung dich rira rau 1&n cac chi tiéu: vi sinh, hda hoc, vat
ly vathoi gian bao quan caa san pham rau salad so ché.

2.NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Rau salad (Lactuca sativar L. var capital) dugc muatai siéu thi Coop-Mart. Chi tiéu
cam quan: rau phai tuoi, dot trang, & xanh, cuon lai thanh bip va khéng bi dap nét.

Bao bi wrapping LDPE dugc muatai siéu thi.



2.2. Phwong phép nghién cau
2.2.1.Khdo sat mét so logi dung dich rizalén cac chitiéu ciarau salad
~ Céc bap rau salad dwoc cat |am bon phan, can mdi mau 150g, rira dudi voi nudc chay
de lay di mot phan dat cat, bui ban. Sau d6 dugc ngam trong thoi gian 1 phut bang cac
dung dich rra. Sau do, rau dugc ngam 1phdt trong nugc sach vaduoc vay sach. Cac mau
rauogau d6 duoc bao gbi bang bao bi Wrapping LDPE trén dia nhya PS va bao quan lanh
65°C.

Doi véi mdi dung dich rira sir dung (tién hanh véi 4 loai dung dich rua: Hz0s,
KM nOil, NaCl, NaOCl, theo cac nong do va thoi gian rua rau khéq nhau) déu tiér) hanh
dem mau trén mdi truong thach Plate count agar dé xac dinh tong so vi sinh vat hieu khi,
d6 that thoat chat hoatan, d6 giam khoi lwong vathoi gian ghi nhan sy hu hong va si hoa
NAU ciia CAC MAu rau.

2.2.2.Khdo sét pH cria dung dich riza lén céc chi'tiéu ciarau salad

Thi nghiém duoc tién hanh tuong ty nhu thi nghiém trén, chi thay doi pH=4 , 7,34
trong cac nong d6 dung dich rira, & nhiét @6 va thoi gian ngam rau da xac dinh ¢ thi
nghiém trén.

2.3.Céc phwong phép phan tich:

Chi tiéu vi sinh: tong sd vi sinh vat hiéu khi ¢ trong rau sau khi rira duoc xéc dinh
theo phuong phdp Delaquis et a. [1]

Chi tiéu hda hgc RLR (Relative leak rate): ty 18 thit thoat ham luong céc chat hoa
tan trong rau salad sau khi rira dugc xac dinh theo phuong phép cia Delaquis et al. [1].

Chi tiéu vat |y : sy giam khéi luong.

_ Phan tich do mat nuéc cia sin pham bing cach ding can dé xéc dinh khdi lugng ban
dau vaxac dinh khoi luong cho nhirng lan theo di sau, tinh ty 1¢ giam khoi lugng. Ty 1€
hao hut khoi luong duoc tinh theo cong thaec:

Dm(%6) =28~ M« 900
my

Trong do: ‘
—  mgq:Khoi lugng dau (kg)
— ms Khoi lugng sau (kg)
2.4.Thoi gian quan st thay s hw héng dang ké
Thoi gian bao quan duoc tinh khi quan xét thay |4 rau bi hu hong do d6i mau, do héo,
dap n&t, 16i bi bien mau hong dam (khéng do lai chi tiéu vi sinh sau thoi gian bao quan).

3.KET QUA VA THAO LUAN:
3.1. Khao sat mét sb loai dung dich riralén céc chitiéu ciarau Salad (thoi gian
ngam rau 1 phit; nhiét do cua dung dich riza 30°C)

3.1.1. Dung dich rira H,0;

Két qua ¢ bang 1 cho thay tong so VSV hiéu khi trén cac mau rau salad dugc bio
guan co sy giam so luong dang ké khi nong d6 dung dich HO, sir dung tang 1én, tuy
nhién sy chénh léch vé nong do khdng lam giam tong so VSV hiéu khi dén 1 don vi log.



Khi ting nong d¢ dung dich H,O; ty 1¢ that thoat cac chét hoa tan cuarau tang dang ke.
Nong do dung dich tang 10 lan thi ty I that thodt tang hon 2 1an. C6 sy giam khéi luong
dang ké cia cac mau rau khi ting nong do H>O; tr 0,070% |én 0,175% trong thoi gian
bao quan 4 ngay. Thoi gian quan sét thiy sy hda nau giam dan theo sy tang caa ndng do
H,0, chu yéu c6 thé do H,0, d& diy nhanh quéa trinh oxyhda, 1am 18i rau hda hdng-nau.

Bang 1.Anh huéng cua nong d6 dung dich H,O, |én chit lwong caa rau salat.

Nong do Log RLR Dm (%) (sau 4 Thoi gian quan sét thiy sy hoa
H,0 cfu/g (%) ngay) nau (ngay)
(%)

0 6,04 e 19,98 b 3,75a 14
0,0175 5,79a 15,85 a 2,73 a 6
0,035 572b 20,19b 392a 6
0,070 5,68¢c 21,22 c 583a 4
0,175 511d 32,60d 12,56 b 4

Céc giatri trong cung mot cot cd cée chir céi dung sau khéng cung ky tu thi khac biét
6 y nghia thdng ké & mirc xéc suat p = 0,05.

Khi sir dung dung dich H,0O, 1am dung dich rira cho ca&c mau rau salad, nhan thiy ¢
ndng do 0,0175%, chi tiéu vi sinh lon (TSVSVHK=6,2.10° cfu/g), do d6 khong thé si
dung nong d6 dung dich thip hon 0,0175%. M3t khéc o ndng do 0,175%, tuy chi tiéu vi
sinh cua cac miu rau dugc cai thién (TSVSVHK=5,3.10° cfu/g) nhung gid tri ndy van
con khé [on; chi tiéu hda hoc & ndng d6 0,175% cao (RLR=32,60%), chi tiéu cam quan
thap (thoi gian dé rau gitr dugc giatri thuong pham khoang tir 4 , 6 ngady), do d6 khdng
thé sir dung dung dich c6 nong do cao hon 0,175%. Vi viy, dé Su’ dung dung dich H2O;
lam thudc rira rau can tién hanh nghién ciru thém hoac sir dung két hop véi acid acetic dé
vira ha thip dugc chi tiéu vi sinh vira gitt dugc cac pham chat khéc caarau salad [5].

3.1.2.Dung dich riza NaCl
~ Khi tang ndng do dung dich NaCl, tong s6 VSV hiéu khi trén cac mau rau giam déng
ké, RLR ting, Dm ting, thoi gian quan sét thiy sy héa nau giam.

Biang 2. Anh hudng cua ndng do dung dich NaCl 1én chét luong cuarau salat.

Nong d6 NaCl Log RLR Dm (%) (sau 4 Thoi gian quan sét thiy su
(7)) cfu/g (%) ngay) h6a nau (ngay)
0 6,04e | 1998e 3,75a 14
3 587a | 2507a 39%a 8
5 581b | 34,24Db 526b 8
7 568c | 4857c 6,12 c 6
10 548d 64,05 d 8,63d 5

Céc giatri trong cung mot cot cé cac chir cal dung sau khong cung ky tu thi khac biét
cO y nghiathong ké & muac xéc suat P = 0,05.



Khi ting ndng d6 dung dich NaCl tir 3g/l 1én 10 g/l, téng sb VSV hiéu khi dém dugc
giam khoang 0,4 don vi log nhung RLR tang dén 2,8 1an. O ndng d6 dung dich NaCl |a
10 g/l, RLR qué cao (64,05%). Khi sir dung dung dich NaCl lam dung dich rira cho céc
mau rau salad, nhan théy & néng do 3 g/l, chi tiéu vi sinh lén (TSVSVHK=7,4.10° cfu/g),
do d6 khong thé st r dung nong d6 dung dich thap hon 3 g/l. O néng do 10 g/l, tuy chi tiéu
vi sinh ciia cac mau rau dugc cai thién (TSVSVHK=3. 10° cfu/g) nhung gid tri ndy van
con khé Ion; mat khéc chi tiéu hda hoc ¢ nong do 10 g/l qua cao (RLR=64,05%) khéng
dam bao gia tri dinh dudng, chi tiéu cam quan thép (thoi gian dé rau gitr duoc gia tri
thuong pham khodng tir 6, 8 ngay), do d6 khong thé sir dung dung dich co nong do cao
hon10g/l. O nong do cao dung dich NaCl c6 téc dung diét khuan vi n6 tao 4p suit tham
thiu valam bién tinh protein té bao VSV, tuy nhién dung dich ciing s& anh huong [én céc
md thyc vat, gy nén céc thuong ton, 1am ting nhanh qua trinh hd hap va mat nudc cia
rau.

3.1.3.Dung dich riza KMnNOy4

Bang 3.Anh huong cua ndng d6 dung dich KMnO, 1én chat lwong caa rau salat.

Nong d6 KMnO, Log RLR Dm (%) (sau 3 Thoi gian quan sét
(o) cfu/g (%) ngay) thay s hda nau
(ngay)
0 6,04d | 19,98a 3, 75a 14
0,005 546a | 21,88a 4,29 a 3
0,01 536b | 29,05b 555a 3
0,1 520c | 47,25c 8,26a 2

Cac giatri trong cung mot cot co céc chir cai dirng sau khéng cung ky tu thi khéc biét
c6 y nghia thdng ké & mirc xéc suat P = 0,05.

Khi ting ndng do dung dich KMnOj, tir 0,005 g/l 1&n 0,1 g/l tong sd VSV hiéu khi
giam khoang 0,2 don vi log, ty 18 thit thodt céc chat hoa tan ting khoang 2,2 1an (RLR
khi ndng d6 dung dich KMnO; 0,1 g/l 1a 47,25%) nhung cac mau rau salad co sy giam
khdi lwong khéng dang ké. Rau salad duoc rira bang dung dich KMnO,4 ¢6 dau hiéu hu
hong bat dau tir ngy bao quan tha 2 (16 rau hdng dam). Khi sir dung dung dich KMnO,
lam dung dich rira cho cac miu rau salad, nhan thdy & nong do 0,005 g/l, chi tiéu vi sinh
lén (TSVSVHK=2,9.10° cfu/g), do d6 khong thé st dung ndng d6 dung dich thip hon
0,005 g/l. O ndng do 0,1 g/l, tuy chi tiéu vi sinh cua c&c mau rau duoc cai thién
(TSVSVHK=1,6.10" cfu/g) nhung gia tri ndy van con kha l6n; mat khéc chi tiéu hda hoc
& ndng d6 0,1 g/l qué cao (RLR=47,05%) khodng dam bao giatri dinh dudng, chi tiéu cam
quan thip (thoi gian dé rau gitr duoc giatri thuong pham khoang tir 2 , 3 ngay), khong
c6 gia tri ttng dung thuc té do d6 khéng thé sir dung dung dich c6 ndng do cao hon 0,1
g/l. O ndng d6 cao, dung dich KMnO, co téc dung diét khuan vi né co tac dung oxy héa
manh, tuy nhién dung dich ciing s¢ anh huong |én cac md thuc vat, gay nén cac thuong
t6n, 1am tang nhanh qué trinh bay hoi nudc caarau.

3.1.4.Dung dich rira nuwéc chlore

Bang 4.Anh huong cua ndng d6 dung dich nude chlore 18n chit luong caa rau salat.




Nong do nuéc cfulg RLR (%) Dm (%) Thoi gian quan sét
chlore (sau 6 ngay) thay sy hoa néu
(ngay)

0 ppm 6,04 e 19,98 a 3,75a 14

25 ppm 504a 18,99 a 6,26 a 16
50 pm 4,94b 19,50 a 6,79 a 16
75 pm 4,76 c 20,79 a 7,20 a 16

100 ppm 4,56d 24,19b 7,73b 16

130 ppm 4,54d 36,72 ¢ 8,01lc 10

Cac giatri trong cung mét cot ¢o cac chir cai dirng sau khdng cung ky tu thi khac biét
c6 y nghia thdng ké & mirc xéc suat P = 0,05.

Tuong tu nhu c&c loai dung dich rira khéc, khi ting ndng dé dung dich nudc chlor
trong pham vi khao sét, tong sb VSV hiéu khi trén cac miu rau giam dang ké, RLR
tang, Dm ting, thoi gian quan sét thdy sy hda ndu giam. Khi sir dung dung dich nudc
chlore Iam dung dich rira cho c&c mau rau salad, nhan thay & ndng do 25 ppm, chi tiéu vi
sinh kh& 16n (TSVSVHK=1,1.10° cfu/g), do d6 khong thé sir dung nong do dung dich
thip hon 25 ppm. O ndng do 130 ppm, tuy chi tiéu vi sinh caa c&c mau rau duocC Cai
thién (TSVSVHK=3,5.10% cfu/g) nhung gia tri ndy khdng c6 si khéc biét v nghia véi chi
tiéu vi sinh khi rirarau véi dung dich nong d6 100 ppm; mit khéac chi tiéu héa hoc & nong
d6 130 ppm kha cao (RLR=36,72%). Vi vay khdng nén sir dung nong do dung dich Ién
hon 130 ppm. Chi tiéu cam quan caa mau rau ding dung dich nuge chlore tét hon khi sir
dung 3 loai dung dich thudc rira H,0O,, NaCl, KMnO, (thoi gian dé rau gitt duoc gia tri
thuong pham khoang tir 14 . 16 ngay). Trong cé&c dung dich hda chét sir dung dé rira rau
salad thi dung dich nuéc chiore cho céc chi tidu vi sinh nho nhat, chi tiéu hda hoc (RLR)
nho nhat, chi tiéu vat ly tuong duong céc dung dich kh&c nhung chi tiéu cam quan lai t6t
nhat do thoi gian quan sét thiy su hda nau kéo dai nhit (khoang 2 tuan). Chi tiéu vé vi
sinh vat va RLR caarau salat khi duoc rua bang dung dich chlore 1a so sénh dugc véi cac
két qua cua céc tac gia khéc sir dung nuéce chlore khong diéu chinh pH [1,2] va dép ung
duoc chi tiéu vé tong sd VSV hiéu khi theo TCVN (ddi véi thuc pham rau qua khong qua
qué trinh gia nhiét TSVSVHK<10%cfu/g). Bé c6 thé ha thdp hon nixa chi tiéu vi sinh caa
dung dich nuéc chlore dé tai s3 tdi vu hod pH caa dung dich nudc rua.

3.2. khao sat pH cia dungdich nwéc chlorelén cac chitiéu caarau Salad
Tién hanh thay doi pH cia dung dich theo 3 gid tri: pH=7,34 (dung dich chlore
khong dieu chinh pH); pH=6; pH=4 bang dung dich acid citric 1M.

Bang 6. Anh hudng caa pH cua céc ndong d6 dung dich nuée chlore |én chat lugng rau

salat.
pH Log cfu/g RLR (%) Dm (%) (sau 14 | Thoi gian quan sat
ngay) thay su hda néu
(ngay)
7,34 455a 24,19 a 1592 a 14
6 3.99b 1756 b 15,05a 20
3.76b 15,76 c 16,72 a 12




Céc giatri trong cung mot cot o cac chir cdi dung sau khdng cung ky tu thi khac biét
6 y nghia thdng ké & mirc xéc suat P = 0,05.

Khi thay doi pH dung dich tir pH=7,34 xubng pH=6, chi tiéu vi sinh c6 sy thay d6i
dang ké (tdng sb VSV hiéu khi 1&9,9.10% cfu/g), chi tiéu héa hoc giam (RLR=17,56%).
Rau kéo dai thoi gian quan st thiy sy héa nau ¢ pH=6 dén 20 ngay. Tiép tuc giam pH
cua dung dich con 4, chi tiéu vi sinh thay di khdng dang ké, chi tiéu hda hoc giam (&
nong do6 100 ppm, RLR=15,76%) nhung thoi gian quan sit thiy su hda nau con chi 14
ngdy. pH ¢6 anh huéng dén kha nang phan ly caa dung dich chlorine. pH trong khoang 3-
6, hau nhu tat ca chlorine ton tai & dang HOCI, trong khi Cl, chiém wu thé & pH<3 con
OCI" va H" ton tai chii yéu & pH>7 [1]. Nong d6 chlorine & dang khdng phan ly (Cl, va
HOCI) quyét dinh kha nang tiéu diét vi sinh vat cua dung dich chlorine tuy nhién véi pH
thip co thé ddy nhanh qué trinh hod nau caa san pham ciing nhu s& dé 1am an mon trang
thiét bi may madc trong quy trinh céng nghé. Két qua & bang 6 cho thdy pH = 6 la gia tri
t6i wu cho chat lwong cia rau salat so ché. Khi rau salat duoc rira bang nuéc (khong pha
chlorine) tong sb VSV hiéu khi dat duoc 6,04 log cfu/g (két qua khéng dugc liét ké trong
bang). Sir dung dung dich chlorine ¢ ndng d6 100 ppm va pH 6 lam giam 2,28 log cfu
TSVSVHK/g so sanh dugc véi két qua cua Delaquis et al. [1, 2]. Tuy nhién két qua caa
C&c téc gia ndy co giatri RLR khoang 30% lalén hon so vai két qua thu dugc trong dé tai
ndy (RLR=17,56) c6 thé do ho d sir dung nhiét do cao hon (50°C) dé ruarau salat.

4. KET LUAN

Diéu kién tdi wu dé so ché rau salat 1a sir dung dung dich nuéc chlorine 100ppm,
pH=6, trong thoi gian 1 phtt, & nhiét dd 30°C. Chi tiéu vi sinh TSVSVHK=9,9.10° cfu/g,
chi tiéu héa hoc RLR=17,56% nam trong gisi han cia TCVN ciing nhu so sanh duoc véi
Céc tai liéu ngod nuéc. V6i quy trinh so ché trén, rau cd thé bao quan dugc 20 ngdy &
diéu kién 5°C ma khéng bi hda nau.
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