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TOM TAT
Thuc pham mudi chua la mot loai thuc phdm Ién men truyén théng & Viét
Nam phd bién la rau cai mudi chua, hé vi sinh khuan acid lactic trong loai rau Ién
men nay bi dnh hudng bdi cdc qua trinh 1én men khac nhau vi diéu kién moi
trudng. Do véi cac loai rau ci thudng st dung phan dam uré dé chdm bon, qua
trinh 1én men sé khién ham lugng nitrat cé trong rau bi khir thanh nitrite.
Tirkhéa: Nitrat: nitrit; rau mudi chua.

ABSTRACT

Pickles are a type of traditional fermented food in Vietnam, commonly
pickled vegetables, lactic bacteria in this fermented vegetable are affected by
different fermentation processes due to environmental conditions. For
vegetables that often use urea nitrogen fertilizer to fertilize, the fermentation
process will cause the nitrate content in the vegetables to be reduced to nitrite.
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1. GIGI THIEU

Qua trinh [én men nitrat trong mé thuc vat chuyén
thanh nitrite, néng do nitrite tdng theo thai gian, ting cao
trong vai ngay dau va giam dan khi dua da vang va tang
cao tré lai khi dua bi hu héng. S6 lugng nhiéu nitrat tiéu thu
gian tiép qua thuc pham c6 thé gay hai cho siic khée.
Trong hé théng tiéu hoa, nitrat c6 thé chuyén ddi thanh
nitrit do d6 phan ting véi cac amin san xuat cac hgp chat N-
nitroso nhu Nitrosamin c6 kha nang gay ung thu & da day.
Nitrit con la mot trong nhiing chat chuyén bién
oxyhemoglobin thanh chat khong hoat déng dugc goi la
Methemoglobin lam gidm qua trinh van chuyén oxy trong
mau. Dac biét, rau Ién men nam trong danh sach T8 chic Y
té Thé gidi canh bédo c6 chat gay ung thu.

2. THUC NGHIEM
2.1. Héa chat va dung cu

Héa chat: NO,NO, Na,SO, axit
naphthynlamin, axit phenoldisulfonic, NaOH.

Sulfanilic, a

Dung cu: Cac dung cu thuy tinh co ban, bép dién, can
phan tich, may do quang, may say sinh t6, may loc hat chan
khéng.

2.2. Phuong phap x& li mau va xac dinh ham lugng
nitrat va nitrit

2.2.1. Phuong phdp xit li méu

Phuong phap nghién:

- Cac mau phan tich tai cac thsi diém can phan tich
dugc xu li theo cong thic sau: 50g mau + 60ml nghién
nhuyén bang may xay sinh to.

- Ldy 24g hén hgp sau khi xay chuyén vao binh dinh
muc 250ml, thém 50 ml dung dich Na,SO, sau d6 lac trong
10 phat, dinh muc dén vach, dé Idng. Dung may loc chan
khéng dé loc hén hgp 13y dich trong. Ta sé dung dich trong
da loc dugc dé dem di xac dinh nitrit va nitrat.

2.2.2. Xdc dinh ham luong nitrat

Chuan bi day c8c 250ml, 1ay vao méi céc 10ml dich, Iay
vao méi binh 10ml (thay d8i phu hop) dich méau dua, mau ca
da chiét theo cac néng do va theo nhiét d6 lan luot la: mau
dua 1 (2%), mau dua 2 (3%), mau dua 3 (4%), mau ca 1 (2%),
mau ca 2 (3%), mau ca 3 (4%), mau dua (20°C), dua (32°C), ca
(20°C), ca (32°C). Péng thai tién hanh mau trang véi 10ml
nuéc nhu véi dung dich mau. Bun cach thiy cho bay hoi dén
can (khéng dé chay) va dé ngudi. Thém vao mébi c6c 1,5ml
dung dich axit phenoldisulfonic, ldc manh cho phan ting xay
ra nhanh chéng. D& trong 10 phut, sau d6 thém mébi cé¢c
khodng 20ml nudc cat. Thém vao mébi coc 8ml dung dich
NaOH 30%. Chuyén dung dich trong c6c vao binh dinh muc
dung tich 50ml, dinh muic bang nudc cat dén vach va lac ky.
Sau 20 phut, do d6 hap thu quang & budc song 410nm. Do
dung dich mdu déng nhat diéu kién nhu do dung dich tiéu
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chuén. Can c’ vao d6 thi chudn va s6 do mau trén may xac
dinh dugc néng dé mg NO,/I trong dung dich do, tir d6 suy
ra ham lugng NO; ™~ trong mau.

Phan tich lién tuc moét tuan sau khi mudi dua, ca cho
dén khi mau hong. Tur d6 so sdnh cac mau véi cdc néng do
khac nhau dé chi ra d6i véi ndbng d6 nao & thai diém nao thi
luong nitrat dat cao nhat va & thai diém nao nitrat dat néng
dé thap nhat. So sanh cadc mau véi nhiét d6 khac nhau dé
chira & nhiét d6 nao vai thai diém nao thi ham lugng nitrat
sé dat cao nhat va & nhiét dé nao va thai diém nao thi ham
lugng nitrat sé dat thap nhat.

Ham lugng nitrat tinh theo miligam/kg mau tuci (mg
NO,/kg mau tugi) dugc tinh theo céng thic:

mg NO,/kg mau tuoi = ax“;z%

Trong d6:

a: Ham lugng NO; tinh bang miligam trong thé tich
trich (mg);

V: Thé tich dung dich mau sau khi chiét tinh bang mililit
(ml);

V’: Thé tich dung dich trich ra dé xac dinh tinh bang
mililit (ml);

m: Khéi lugng mau tuai tinh bang gam (g);
1000 Ia hé s6 qui d8i tir gam (g) sang kilogam (kg).
2.2.3. Xdc dinh ham lugng nitrit

Chuén bi day binh dinh muc dung tich 50 ml, 13y vao
méi binh 10 ml (thay d&i phu hop) dich mau dua, mau ca da
chiét theo cac nong dé va theo nhiét d6 lan luot la: mau
dua 1 (2%), mau dua 2 (3%), mau dua 3 (4%), mau ca 1 (2%),
mau ca 2 (3%), mau ca 3 (4%), mau dua (20°C), dua (32°C),
ca (20°C), ca (32°C). Pong thai tién hanh mau trang véi
10ml nuéc nhu véi dung dich mau. Thém vao méi binh
1,5ml thuéc thr dung dich sulfanilic va 1,5ml thuéc thi a-
naphthinlamin. Binh muic bang nuéc cat dén vach va lac ky.
Sau 20 phat, do d6 hap thu quang cta dung dich mau &
budc séng 520nm, thai gian do khéng qua 1 gid ké tur khi
phan tng mau. Po dung dich mau déng nhat, diéu kién
nhu do dung dich tiéu chuan. Can cu vao dé thi chuan va
56 do mau trén may xac dinh dugc ndong dé mgNO, /I trong
dung dich do, tir dé suy ra ham lugng NO,~ trong mau.
Phan tich lién tuc mot tuan sau khi mudi dua, ca dén khi
nao mau héng. T d6 so sanh cadc mau véi cac ndng dd
khac nhau dé chi ra déi véi nbng d6 nao & thai diém nao thi
lugng nitrit dat cao nhat va & thai diém nao nitrit dat néng
dé thap nhat. So sanh cadc mau véi nhiét 6 khac nhau dé
chira & nhiét d6 nao vai thai diém nao thi ham luong nitrit
sé dat cao nhat va & nhiét dé nao va thai diém nao thi ham
lugng nitrit sé dat thap nhat.

Ham lugng nitrat tinh theo miligam/kg mau tuci (mg
NO,/kg méau tuai) dugc tinh theo céng thic:
axVx1000

V'xm

Trong d6: a,V,V',m tuong tu phan 2.2.2

mg NO, /kg mau tuoi =
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2.3. Khao sat anh huéng ctia méi truong

2.3.1. Khdo sdt dnh hudng ciia néng dé muéi dén thuc
phdm muéi chua

Cac mau dua va ca dugc mudi chua & néng d6 mudi
khac nhau & nhiét d6 phong thi nghiém. Cac néng dé mudi
dugc khao sat bao gom: NaCl 2%, NaCl 3% va NaCl 4%.

a) Dbi v4i mau dua

Bang 1. Dac diém dua mudi chua & cdc ndng do mudi khac nhau

Mau Mau 1 Mau 2 Mau 3
Nong do NaCl (%) 2 3 4
Nudic s6i d€ ngudi (ml) 1000 1000 1000
Mudi (g) 20 30 40
Dudng (g) 6 6 6
b) Déi v&i mau ca
Bang 2. Dac diém ca mudi chua & cac ndng do mudi khac nhau
Mau 1 2 3
Nong do Nadl (%) 2% 3% 4%
Nudc dun si dé ngudi (ml) 500 500 500
Mudi (g) 10 15 20
Dudng (g) 6 6 6

2.3.2. Khéo sdt anh huéng cia nhiét dé dén thuc pham
muéi chua

Cac mau dua va ca dugc mudi chua & néng d6 mudi
nhu nhau nhung & nhiét d6 khac nhau.

Cac nhiét d6 khao sat qua trinh mudi chua la & 2 nhiét
dé 20°Cva 32°C.

a) Béi véi mau dua

Bang 3. Dac diém mau dua mudi chua theo nhiét do

Mau Mau1(20°C) Mau (32°C)
Nudc dun si dé ngudi (ml) 1000 1000
Mudi (g) 30 30
Dudng (g) 6 6
b) Déi v&i mau ca
Bang 4. Dac diém mau ca mudi chua theo nhiét do
Mau Mau1(20°C) Mau (32°C)
Nudic dun sbi d& ngudi (ml) 500 500
Mudi (g) 15 15
Buong(g) 6 6
3. KET QUA VA THAO LUAN

3.1. Két qua khao sat anh huéng ctia néng dé mudi
3.1.1. Anh hudng ciia néng @6 muéi dén ham luong
Nitrat

Tién hanh theo phan 2.2.2 két qua thuc nghiém duoc
trinh bay nhu sau:
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Két qua mudi chua & néng d@é muéi NaCl 2%.

mg/g —e—dua —e—ca
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Hinh 1. D4 thi khao sat nong do NaCl 2%

Nhan xét: Nong d6 nitrat trong dua cao, c6 chiéu huéng
tang lén tr ngay 1 dén ngay 3 va lai gidam dan do su kht
nitrat thanh nitrit nén trong ngay thu 3 ta khong nén su
dung. Nitrat trong dua cai thi cao hon so véi dua ca. Ham
lugng nitrat ndm trong tiéu chudn, an toan khi st dung.
Mau sdc vang dep, vi nhat.

Két qua muéi chua & néng d@é muéi NaCl 3%.

—o—dua —e—ca

mg/g
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Hinh 2. D4 thi khao sat NaCl 3%

Nhan xét: Nong do nitrat trong dua tuang doi cao. Cao
nhat & ngay 3 va sau dé giam dan. Nén trong ngay thi 3 ta
khong nén st dung. Ham lugng nitrat ndm trong tiéu chuén,
an toan khi st dung. Mau vang dep, gion ngon, vj vUa.

Két qua muéi chua & néng d@é muéi NaCl 4%.

mg/g
0.30

—o—dura —e—ca
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Hinh 3. D0 thi khao sat NaCl 4%

Nhan xét: Ham lugng nitrat cao va hon han so vdi nédng
dé 2% va 3%. Khong nén st dung & néng dé nay, vi man va
nhanh chua. Ham lugng nitrat nam trong tiéu chuan.

3.1.2. Anh huéng ciia néng dé6 muéi dén ham luong Nitrit

Tién hanh theo phan 2.2.3 két qua thuc nghiém dugc
trinh bay nhu sau:

Két qua muéi chua & néng dé6 mudi NaCl 2%

mg/g
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Hinh 4. Do thi khao sat NaCl 2%

Nhan xét: V&i néng do NaCl 2%, ham lugng nitrit cao va
giam dan tu ngay thd 1 dén ngay thd 4, néng dé nitrit
trong dua cai thi cao hon so véi dua ca. Ham lugng nitrit
nam trong tiéu chuén, an toan khi sit dung. Dua vang dep,
vinhat.

Két qua muéi chua & néng dé6 mudi NaCl 3%.

—e—dra —*—ca
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Hinh 5. Do thi khao sat NaCl 3%

Nhan xét: Qua trinh mudi chua & néng d6 mudi 3% tao
vi man vira phai va qua trinh 1én men san pham la phu hop.
Ham lugng nitrit thap nhat trong khodng 3 ngay, vi man va
dé chua clng vira phai. Vi vay nén dung sdn phdm trong
ngudng tu ngay 3 dén ngay tha 5. Ham lugng nitrit nam
trong tiéu chudan, an toan khi st dung. Mau vang dep, gion,
vi vUa ngon.

Két qua muéi chua & néng dé mudi NaCl 4%

mg/g
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Hinh 6. D0 thi khao st NaCl 4%

Nhan xét: V&i néng do6 NaCl 4%, ham lugng nitrit giam
dan ti ngay tha 1 dén ngay thi 4, 8 ndbng d6 mudi nay
ching ta khdng nén st dung do ¢c6 ham hugng nitrit cao
haon hdn néng d6 2% va 3%. Dua vang va chua nhanh, vi
man. Ham lugng nitrit ndm trong tiéu chuan.
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3.2. Két qua khao sat &nh huéng cia nhiét dé
3.2.1. Anh huéng cia nhiét d6 dén ham Iuong nitrat
Tién hanh theo phan 2.2.2 két qua thuc nghiém dugc
trinh bay nhu sau:
Két qua khdo sdt muéi chua & nhiét d@é 20°C.

mg/g
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Hinh 7. D4 thi khao sat mudi chua 6 nhiét d6 20°C

Nhan xét: nitrat & 20°C cao va giam dan. Ham lugng
nitrat clla ca ndm trong tiéu chuén, an toan khi st dung.
Ham lugng nitrat trong dua & ngay thu 2 1a 1,63mg/g vugt
qua tiéu chudn, khéng nén st dung trong trudng hgp nay.
Dua c6 mau vang dep, vi vira phai.

Két qua khao sdt muéi chua & nhiét dd 32°C

mg/g —e—ca —e—dua
100
0.50 /
0.00
0 1 2 3 4 5 6 7 B8

t(ngay)

Hinh 8. D4 thi khao sat mudi chua 6 nhiét d6 32°C

Nhan xét: nitrat & 32°C cao va gidm dan , nitrat trong
dua cao hon & c3, va nitrat cao nhat sau khi muéi dugc mot
ngay nén khéng nén sit dung san phdm ngay sau khi mugi.
Nén st dung san pham ti ngay 3 dén ngay 5. Ham lugng
nitrat clia ca nam trong tiéu chuan, an toan khi st dung.
Tuy nhién cta dua vao ngay thu 2 la 0,9mg/g lai vugt qua
tiéu chuan, khéng nén st dung trong ngay nay.

3.2.2. Anh huéng ciia nhiét dé6 dén ham luong nitrit

Tién hanh theo phan 2.2.3 két qua thuc nghiém duoc
trinh bay nhu sau:

Két qua khdo sdt muéi chua & nhiét d@é 20°C.

mgag —o—Ca o—dwra
0.010 _\
0.005 |\,
0.000
01 2 3 45 6 7

tlngay)
Hinh 9. D4 thi khdo sat nong dd N0, ¢20°C
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Nhan xét: O 20°C, ham lugng nitrit nhd, chi khodng
0,001 - 0,009 nén an toan khi st dung, nén st dung tu ngay
3 dén ngay 5 do cé cdm quan vang dep va vi vliia ngon.
Ham lugng nitrit nam trong tiéu chudn.

Két qua khao sdt muéi chua & nhiét do 32°C

——Ca

mg.g —o—dura

0.00006

0.00004

0.00002

0.00000
0 1 2 3 4 5 6
Hinh 10. D thi khao st nong do NO, 6 32°C
Nhan xét: O 32°C, ham lugng nitrit nho va gidm nhanh
tir ngay 1 dén ngay 4, ching ta nén st dung tir ngay 3 dén
ngay 5 do c6 cam quan dep va vi viia phai. Ham lugng nitrit
nam trong tiéu chudn, an toan khi st dung.

8 t(ngay)

& nhiét d6 thap tuong Ung véi mua lanh, nén st dung
san phdm muéi chua sau khi muéi 3 ngay. Tuy nhién &
nhiét dé tuong Ung véi mua néng thi khodng thdi gian
khuyén dung san pham la sau khi muédi 2 ngay tor ngay 3
dén ngay thu 5. Trong khoang thdi gian trén, san phadm via
dam bao vi, huong, mau sac ngon mat va ham lugng nitrit
thap.

4. KET LUAN

Sau khi da khao sat nhiing diéu kién t6i uu trong qua
trinh pha mau va lua chon diéu kién téi uu véi ndng do
mudi 3%, mau st dung an toan tir ngay 3 dén ngay thi 5.

Cac loai rau cai dung dé mudi dua cling thudng co nitrit.
Khi chua muéi thi ham lugng nay tuong déi thap nhung khi
dem mudi trong vai ngay dau ham lugng nitrit tang lén do
qua trinh vi sinh khi nitrat thanh nitrit. Chat nay sé giam
dan va mat han khi dua c6 vi chua va mau vang dep. Nhung
néu dé dua bi khu (dua dé€ qua lau) thi ham lugng nay lai
tang cao.
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