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TOM TAT: Rau salat (Lactuca sativar L. var capital) dwgc rira bang cdc dung dich
H,0,, NaCl, KMnO4va NaOCl 6 céc nong d9, pH khdc nhau nhém xdc dinh dwoc diéu kién 16
11 5o ché rau salat. Két qua vé chi tiéu vi sinh (1ng sé VSV hiéu khi), sw thdt thodt chdt dinh
dudng qua qua trinh rira, sw giam khcff leong sau qud trinh bao qudn va thoi gian bao quan
cho thay dung dich meéc chlore dat két qua tot nhat. Sir dung meée riva voi nong do NaOCl
t6ng la 100pmm, pH duwgc diéu chinh xuong 6, nhiét do thuong (30°C) va thoi gian rira 1phut
c6 thé giam dwoc TSVSVHK< 10° cfulg, thoi gian bao quén rau & nhiét g 5° C kéo dai 161 20

ngay.
1. GIOI THIEU

Rau xanh 12 nhu ciu khong thé thiéu trong co cdu bira &n hang ngay cua con ngudi do rau
cung cAp nhiéu chat khoéng, vitamin, chét xo... Pac biét khi luong thuc va céc thic an giau
dam da duge dam bao thi yéu cau vé sb luong va chét lugng rau ngay cang gia tang nhu mot
nhén té tich cuc trong cin bing dinh dudng va kéo dai tudi tho.

Khi nén kinh té phat trién, trinh d¢ dan tri ting lén, ddng thdi do thoi gian gin day trong ca
nudc xay ra qua nhiéu vu ngd ddc thuc phém, vi vay yéu céu ciia ngudi dan vé do an toan va
tién dung cuia thye phdm ngdy cang cao hon. Pbi v6i san phAm rau qua, bén canh yéu ciu rau
phai sach, hip dén v& hinh thc (tuoi, sach bui bén, tap chat), ngudi dan con yéu ¢au sach, an
toan vé chat lugng va tién dung dé tiét kiém thoi gian ché bién. Trong céc loai rau duogc tiéu thy
hang ngay v6i sb lugng I6n thi rau salad kha phd bién, thich hop véi nhidu mén in. Do nhu
cAu tiéu thy rau salad ngay cang 16n, doi hoi nguoi san xuét khong nhiing cai thién vé gidng va
k¥ thuat trdng thi noi phén phdi ciing phai quan tam dén ky thuat bao quan, so ché, rira sach dé
¢6 thé cung cip dén ngudi tiéu dung san phdm c6 chét lugng cao va c6 thé sir dung ngay.

Quy trinh chung ding dé so ché rau salat thuong dugc ap dung & nhimg nudce phap trién
bao gbm tia 14, bo 16i, cét, rira, 1am kho va bao g6i. Qué trinh cét got lam cho enzyme ndi bao
dugc giai phong ra ngoai lam déy nhanh qué trinh ho hap, qua trinh mét nudc va céc qué trinh
oxyhoa rau. Ngoai ra, bé mit rau bi cit la méi trudong thuén loi dé vi sinh vat tn cong lam
hong rau. Qué trinh rira sau khi cht rau s& gip loai trir vi sinh vat ciing nhu enzyme gay
oxyhoa. Dé tang cao hiéu qua cia qua trinh nay nhim muc dich kéo dai thdi gian bao quan rau
salat so ché, nhiéu loai nudc ria khac nhau nhu dung dich chlorine, ozone, acid peracetic hay
hydroxyperoxide da dugc &p dung (1,2, 3, 4, 5]. 3 Viét nam, quy trinh so ché rau salat & hd gia
dinh thudng sir dung nudc ria la dung dich NaCl hay KMnOs. Cac hoé chét trén mot mit ¢
tac dung tiéu diét vi sinh vat, nhung mit khéc ciing c6 thé 1am hu hong rau salat do tac dung
oxyhoa manh hay do sy tao ap xuét tham thdu cao. Diéu dic biét, khac v6i céc loai rau so ché
khac, san phim rau salat 1a loai thyc pham sir dung khéng qua qué trinh gia nhiét. Boi vy chi
tiéu v& vi sinh vat phai dam bao trong gi6i han cho phép. Theo TCVN dbi v6i nhitng san pham
twong tr loai ndy, tong s6 vi sinh vat hiéu khi phai nim trong pham vi nhé hon 10* cfu/g.

Muc dich chinh cia dé tai nay nhim so sanh anh huong cua cac loai dung dich rira vé
ndng do, thoi gian va pH cua dung dich rira rau 1én c4c chi tiéu: vi sinh, hoa hoc, vat Iy va thoi
gian bao quan ctia san phdm rau salad so ché.
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2. NGUYEN VAT LIEU VA PHUGNG PHAP NGHIEN CU'U

2.1. Nguyén liéu

Rau salad (Lacruca sativar L. var capital) dugc mua tai siéu thi Coop-Mart. Chi tiéu cam
quan: rau phai tuoi, dot trang, 14 xanh, cudn lai thanh bup va khong bi dap nat.

Bao bi wrapping LDPE dugc mua tai siéu thi.

2.2. Phuwong phap nghién ciru

2.2.1.Khdo sdt mpt sb logi dung djch rita Ién cdc chi tiéu cia rau salad

Céc bp rau salad duoc cit lam bén phn, cAn m&i mAu 150g, rira dudi voi nude chay dé 14y
di mot phan dat cét, bui ban. Sau d6 dugc ngam trong thoi gian 1 phat bang céc dung dich rua.
Sau d6, rau duoc ngdm 1phit trong nuéce sach va dugc vay sach. C4c miu rau sau d6 duge bao
£6i bang bao bi Wrapping LDPE trén dia nhua PS va bao quén lanh & 5°C.

Déi véi mbi dung dich rtra sir dung (tién hanh véi 4 loai dung dic’h ria: H0,, KMnO,,
NaCl, NaOCl, theo cac ndng d6 va thoi gian rira rau khéc nhau) déu tién hanh dém mau trén
mdi truong thach P!’ate count agar dé x4c dinh tong s6 vi sinh vét hiéu khi, do that t}~10ét chat
hoa tan, do giam khoi lugng va thoi gian ghi nhan sur hu hong va sy hoa nau cia céc miu rau.

2.2.2.Khdo sdt pH cda dung dich rita lén cic chi tidu ciia rau salad

Thi nghiém duogc tién hanh twong ty nhu thi nghiém trén, chi thay dbi pH=4 + 7,34 trong
cac nong do dung dich rira, & nhiét do va thai gian ngdm rau da x4c dinh & thi nghiém trén.

2.3.Céc phwong phap phén tich:

Chi tiéu vi sinh: tong sb vi sinh vat hiéu khi ¢6 trong rau sau khi rira duge xé4c dinh theo
phuong phap Delaquis et al. [1]

Chi tiéu hoa hoc RLR (Relative leak rate): ty 1 tht thoat ham luong céc chit hoa tan
trong rau salad sau khi rira duoc x4c dinh theo phuong phap ctia Delaquis et al. [1].

Chi tiéu vt Iy : su giam khéi luong.

Phén tich d§ mat nudc clia san p‘hrflm bing cach diing cén dé xac dinh khéi hrong ban diu
va xac dinh khoi lugng cho nhitng lan theo déi sau, tinh ty 1€ giam khoi lugng. Ty 1€ hao hut
khdi lugng dugc tinh theo cong thiic:

Am(%):mL":ﬁ*loo

d

Trong do: .
~ mg:Khéi lugng diu (kg)
— my: Khoi lugng sau (kg)

2.4.Thoi gian quan sat thiy sy hw héng d4ng ké :

Thoi gian bao quan dugc tinh khi quan xat thdy 14 rau bi hu hong do d6i mau, do héo, dép
nat, 16i bj bien mau hong dam (khéng do lai chi tiéu vi sinh sau thoi gian bao quan).

3.KET QUA VA THAO LUAN:

3.1. Khdo sit mét s6 loai dung dich rira Ién cic chi tiéu ciia rau Salad (thdi gian ngdm
- rau 1 phit; nhiét d6 cia dung djch rira 30°C)

3.1.1. Dung dich rita H,0;
Két qua & bang 1 cho thdy tong sé VSV hiéu khi trén cdc mAu rau salad dugc béo quan cé

e
A

s giédm sO lugng dang ké khi néng_ d dung dich H,0, sir dung téng Ién, tuy nhién su chénh
Iéch ve nong dd khong lam giam tong sO VSV hiéu khi dén 1 don vi log. Khi tang nong do
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dung dich H,O; ty 1€ thét thoat cac chat hoa tan cua rau ting dang ké. Nong dd dung dich tang
10 lan thity I¢ thét thoét tang hon 2 lan. C6 sy giam khdi lugng déng ké cia cac méu rau khi
tang ndng do H,0; tir 0,070% 1én 0,175% trong thoi gian bao quan 4 ngay. Thoi gian quan sat
thdy su hoa nau giam dén theo su tang cua nong d§ H,O; chu yeu co thé do H,0O, da day nhanh
qué trinh oxyhoa, lam 16i rau h6a hdng-nau.

Bing 1.Anh hudng ciia ndng d6 dung dich H,0; 1én chét lugng cla rau salat.

Nbng do Log cfufg RLR (%) | Am (%) (sau 4 ngay) | Thoi gian quan sét thiy su héa
H0,(%) | =S el e e et e e e nAu(fighy) o
0 6 04 e 19,98 b 375a 14
0,0175 5,79a 15,85a 2,73 a 6
0,035 5,72 b 20,19b 392a 6
0,070 5,68¢ 21,22.¢ 5,83 a 4
0,175 5,11d 32,60d 12,56 b )

Céc gia tri trong cung mot cdt c¢b céc chir cai ding sau khdng ciing ky tur thi khéc biét c6 y
nghia thong ké & muc xac suét p = 0,05.

Khi sir dung dung dich H,0, lam dung dich rira cho c4c mAu rau salad, nhén thiy & nong do
0,0175%, chi tiéu vi sinh 16n (TSVSVHK=6,2. 10° cfu/g), do d6 khong thé sir dung nong do
dung dich thap hon 0,0175%. Mit khac o ndng d9 0,175%, tuy chi tiéu vi sinh cua céc mau rau
dugc cai thién (TSVSVHK=S,3. 10° cfu/g) nhung gia tri nay van con kh4 16n; chi tiéu héa hoc &
ndng dd 0,175% cao (RLR=32,60%), chi tiéu cam quan thdp (thoi gian dé rau gur dugc gia tri
thuong phdm khoéng tir 4 + 6 ngay), do d6 khéng thé sir dung dung dich c6 ndng dd cao hon
0,175%. Vi vay, dé sir dung dung dich HzOz lam thudc rira rau cin tién hanh nghién ciru thém
hodc sir dung két hop véi acid acetic dé vira ha thip duoc chi tiéu vi sinh vira giir dugc cac
phim chét khac cua rau salad [5].

3.1.2. Dung dich riva NaCl
Khi ting ndng d6 dung dich NaCl, tong s6 VSV hiéu khi trén cic mau rau giam dang ké,
RLR ting, Am ting, thoi gian quan sat thiy su hoa ndu giam.

Béng 2. Anh huémg cia ndng do dung dich NaCl 1én chét lugng cuia rau salat.

. Thoi gian quan sat thay S

)= it - héandu (ngay)
0 604c | 19,98¢ 3,758 e 4
3 5,87 a 25,07 a 395a 8
5 5,81b 34,24 b 5,26 b 8
) 5,68 ¢ 48,57 c 6,12¢ 6
10 5,48d 64,05d 8,63d 5

Céc gid tri trong cung mot cot ¢6 cac chir cai ding sau khéng ciing ky tu thi khac biét c6 y
nghia thong ké & mirc x4c suat P = 0,05.

Khi tang ndng do dung dich NaCl tir 3g/l 1én 10 g/l téng s6 VSV hiéu khi dém duoc giam
khoang 0,4 don vi log nhung RLR ting dén 2,8 lan. O ndng d6 dung dich NaCl 1a 10 g/l, RLR
qua cao (64,05%). Khi sir dung dung dich NaCl 1am dung dich rira cho cac méu rau salad, nhén
thay & ndng dd 3 g/l, chi tiéu vi sinh 16n (TSVSVHK=74. 10° cfu/g), do d6 khong thé sir dung
néng dd dung dich thap hon 3 g/l. O ndng d6 10 g/l, tuy chi tiéu vi sinh cia cdc miu rau dugc
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cai thiéq (TSVSVHK=3.10° cfu/g) nhung gia tri ndy vAn con khé I6n; mat khac chi tiéu hoa
hoc & nong d6 10 g/l qua cao (RLR=64,05%) khong dam bao gia tri dinh dudng, chi tiéu cam
quan thip (thoi gian dé rau gitr dugc gia tri thuong pham khoang tir 6 + 8 ngay), do d6 khéng
thé str dung dung dich c6 nong d cao hon 10 g/l. O ndng do cao, dung dich NaCl c6 tac dung
diét khudn vi n6 tao 4p suit tham thdu va lam bién tinh protein té bao VSV, tuy nhién dung
dich ciing s& anh hudng I&€n cdc md thyc vat, gdy nén céc thuong tdn, 1am ting nhanh qué trinh
ho hip va mat nudc cua rau.

3.1.3.Dung dich rita KMnOy

Bang 3.Anh huomg cua nong dé dung dich KMn04 Ién chét lwong ciia rau salat.

_Thoi gian quan sat
thayl, su héa nau i

0 6.04d | 19982 3752 | 14

0,005 5,46a | 21,88a 4,29a 3
0,01 536b | 29,05b 5,55a 3
0,1 5,20c | 4725¢ 8,26a 2

Céc gid tri trong cung mot cft ¢ cac chir cai dung sau khong cung ky tur thi khac biétco y
nghia thong ké or mirc xac suat P = 0,05.

Khi ting nong d6 dung dich KMnOy tir 0,005 g/l 1én 0,1 g/l tdng s6 VSV hiéu khi giam
khoang 0,2 don vi log, ty I& that thoat c4c chét hoa tan tang khoang 2,2 14n (RLR khi ndng do
dung dich KMnOy 0,1 g/l 1 47,25%) nhung cdc miu rau salad c6 sy giam kh01 lugng khong
dang ké. Rau salad dugc rira bing dung dich KMnOy c6 dAu hiéu hu hong bit dau tir ngay bao
quén thir 2 (16i rau hong dam). Khi sir dung dung dich KMnOj lam dung dich rira cho cic miu
rau salad, nhin thiy 0 nong d6 0,005 g/, chi tiéu vi sinh lon (TSVSVHK=2, 9.10° cfu/g), do do6
khong thé sir dung ndng d dung dich thdp hon 0,005 gll O ndng d6 0,1 g/, tuy chi tiéu vi
sinh cia cidc mau rau duoc cai thién (TSVSVHK=1,6.10" cfu/g) nhung gia trj nay van con kha
16n; mit khéc chi tiéu héa hoc & ndng d6 0,1 gfl qua cao (RLR=47,05%) khong dam bao gi4 tri
dinh dudng, chi tiéu cAm quan thip (thoi gian d& rau giir dugc gia tri thuong phdm khoémg tir 2
+ 3 ngdy), khdng c6 gié tri ing dung thuc té do d6 khong thé sir dung dung dich c6 ndng d6 cao
hon 0,1 g/l. O ndng d6 cao, dung dich KMnOy c6 tdc dung diét khuan vi né c6 téc dung oXy
h6a manh, tuy nhién dung dich ciing s& anh hudng Ién cdc md thuc vét, giy nén cac thuong ton,
lam ting nhanh qua trinh bay hoi nudc cua rau.

3.1.4.Dung dich rita nieée chlore

Bing 4.Anh huéng ciia ndng do dung dich nuéc chlore 1én chét lugng ciia rau salat.

0 ppm 6,04 ¢ 19,98 a 3,75a 14
25 ppm 5,04a 18,99 a 6,26 a 16
50 pm 4,94b 19,50 a 6,79 a 16
75 pm 4,76 ¢ 20,79 a 7,20 a 16
100 ppm 4,56d 24,19b 7,73 b 16
130 ppm 4,54d 36,72 ¢ 8,01 c 10
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Céc gid tri trong cling mdt ¢t ¢6 cdc chir cai dirng sau khong clng ky tu thi khac biét co y
nghia thdng ké & mirc xac suat P = 0,05.

Tuong tu nhu cac loal dung dich rira khéc, khi tang ndng do dung dich nudc chlor trong
pham vi khao sat, tong sb VSV hiéu khi trén cdc mAu rau giam dang ké, RLR ting, Am ting, -
thoi gian quan sat thay su héa nau giam. Khi sir dung dung dich nuéc chlore lam dung dich rira
cho ciac miu rau salad, nhin thdy & nong d6 25 ppm, chi ti€u vi sinh kha lén
(TSVSVHK=1,1. 10° cfu/g), do d6 khong thé sir dung nbng do dung dich thép hon 25 ppm. O
nong do 130 ppm, tuy chi tiéu vi sinh ciia cac mAu rau duge cai thién (TSVSVHK=3,5.10
cfu/g) nhung gia tri nay khong c6 su khac biét y nghia v&i chi tiéu vi sinh khi rira rau v0i dung
dich nong d3 100 ppm; mét khéc chi tiéu héa hoc & nong dd 130 ppm khé cao (RLR=36,72%).
Vi vay khong nén sir dung nong dd dung dich 16n hon 130 ppm. Chi tiéu cam quan clia mau rau
dung dung dich nudc chlore t6t hon khi sur dung 3 loai dung dich thubc rira H,0,, NaCl,
KMnO; (thdi gian dé rau gitr duoc gia trj thuong pham khoang tir 14 + 16 ngay). Trong cac
dung dich héa chét sir dung dé rira rau salad thi dung dich nuéc chlore cho céc chi tiéu vi sinh
nho nhét, chi tidu héa hoc (RLR) nho nhéit, chi tiéu vat ly tuong duong céc dung dich khac
nhung chi tiéu cam quan lai t6t nhét do thdi gian quan sat thiy su héa nau kéo dai nhét (khoang
2 tudin). Chi tiéu vé vi sinh vat va RLR cua rau salat khi dugc rua bang dung dich chlore 12 so
sanh duoc voi cac két qua ctia céc tac gia khac sir dung nude chlore khong diéu chinh pH [1,2]
va dap ung duoc chi tiéu vé tong s6 VSV hiéu khi theo TCVN (dm v6i thuc phim rau qua
khéng qua qua trinh gia nhiét TSVSVHK<]04cfu/g) Pé c6 thé ha thap hon nita chi tiéu vi sinh
ctia dung dich nude chlore dé tai s& t&i wu hod pH cia dung dich nude rua.

3.2. khdo sat pH ciia dung dich nwée chlore Ién cic chi tiéu cia rau Salad
Tién hanh thay déi pH cta dung dich theo 3 gié tri: pH=7,34 (dung dich chlore khéng diéu
chinh pH); pH=6; pH=4 bang dung dich acid citric 1M.

Bang 6. Anh huong cta pH cua cac ndng d6 dung dich nude chlore 1én chét lugng rau salat.

Logefulg | - RLR(%) | Am (%) (sau ]"4. ~ Thoi gian quan sat
; S, agn S S lransl s ngdy) e thay su héa nau
ok it e T R R (ngay)
4.55a 24,19 a 15,92 a 14
6 3.99b 17,56 b 15,05a 20
4 3.76b 15,76 ¢ 16,72 a 12

Céc gia tri trong cing mdt cdt ¢ cdc chir cdi dirng sau khong cung ky tu thi khac biét cé y
ngha thdng ké & mirc xac suit P = 0,05.

Khi thay doi pH dung dich tir pH—7 34 xudng pH=6, chi tiéu vi sinh c6 su thay dbi dang ké
(tdng sb VSV hiéu khi 12 9,9. 10° cfu/g), chi tiéu héa hoc giam (RLR=17,56%). Rau kéo dai
thoi gian quan sat thdy su hoa nau & pH=6 dén 20 ngay. Tiép tuc giam pH cua dung dich con 4,
chi tiéu vi sinh thay dbi khong dang ké, chi tiéu hoa hoc giam (& ndng dd 100 ppm,
RLR=15,76%) nhung thdi gian quan sat thiy sy hoa ndu con chi 14 ngay. pH c6 anh hudng dén
kha nang phén ly cua dung dich chlorine. pH trong khoang 3-6, hau nhu tit ca chlorine ton tai &
dang HOC], trong khi Cl; chiém uu thé & pH<3 con OCI” va H' ton tai chi yéu & pH>7 [1].
Nbng d6 chlorine & dang khéng phan ly (Clp va HOCI) quyét dinh kha nang tiéu diét vi sinh vét
ctia dung dich chlorine tuy nhién véi pH thip c6 thé ddy nhanh qud trinh hod ndu cua san phim
ciing nhu s& d& 1am #n mon trang thiét bj may moc trong quy trinh cong nghé. Két qua ¢ bang 6
cho thiy pH = 6 1a gid trj t6i uu cho chat hrcmg clia rau salat so ché. Khi rau salat dugc ria
bing nudc (khong pha chlorine) tdng s& VSV hiéu khi dat dugc 6,04 log cfu/g (két qua khong
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 cia Delaquis et al. [1, 2]. Tuy nhién két
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qua clia céc tac gia ndy c6 gid tri RLR khoang 30% 1a 16n hon so véi két qué thu dugc trong dé
tai nay (RLR=17,56) c6 thé do ho d4 sir dung nhiét dd cao hon (50°C) dé rira rau salat.

4. KET LUAN

Diéu kién tdi vu dé so ché rau salat 1a sir dung dung dich nuéc chlorine 100ppm, pH=6,
trong thoi gian 1 phit, & nhiét do 30°C. Chi tiéu vi sinh TSVSVHK=9,9.10° cfu/g, chi tiéu hoéa
hoc RLR=17,56% nim trong gidi han ciia TCVN ciing nhur so sanh dugc véi cac tai lidu ngoai
nude. Vi quy trinh so ché trén, rau c6 thé bao quan duogc 20 ngay & didu kién 5°C ma khong bi
héa nau.

EFFECT OF VARIOUS WASHING SOLUTIONS AND WASHING
CONDICTIONS ON QUALITY OF FRESH-CUT LETTUCE

Lai Mai Huong, Phan Ngoc Dung
University of Technology, VNU-HCM

ABSTRACT: Salad-cut lettuce (Lactuca sativar L. var capital) is washed in different
solutions such as H0,, NaCl, KMnO4and NaOCl at different concentrations, different pH and
for different periods of time to identify a practical commercial process. Based on total
microbial populations, relative leakage rates, mass losses and visual assessment of the
packaged, stored lettuce, the chlorine solution gave acceptable quality. 1 min treatment with
100pmm total chlorine at 30 °C and pH 6 reduced total microbial populations to 10° cf/g and
prolonged stored time of fresh-cut lettuce by 20 days.
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