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Measurement and Safety Evaluation of -Nitrite and

Nitrate in Winter Tunnel Vegetables of Qingdao

ZHANG Shuang-ling, SUN Ping, FU Fang-ying
(College of Food Science & Engineering, Qingdao Agricultural University, Qingdao 266109, China)
Abstract: Griess reagent-ultraviolet spectrophotometry method was usedto determine the contents of nitrite and nitrate in 217 winter

vegetable samples which sold in Qingdao. Results showed that nitrate contamination in leaf vegetables was more serious than other samples.

Most samples were at the levels of light and moderate nitrite contamination: It can give theoretical basis and data support to the vegetables

consumptionto local residents.
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Table 1 Content of nitrite in major vegetables from different
district of Qingdao

X £ H i SEEN(mgkg) -FH#HE Std./%
e tERLREE 12 ND~25.00 4.68 6.89
A, R, B2£ 5 4.03~493 448 043
b R REE 13 ND~6.62 325 1.87
AL R. 82X 9 ND~431 163 164
PR RZEX 12 1.33~6.26 362 152
A )N - S 2.18~581 371 125
ik tELREELE 14 1.31~487 348 116
A, R, 2 7 323~511 415 0.70
. HELAREE 1 2.76~6.52 395 1.27
/N - 1 S 1.59~6.97 526 178
5 tERLREE S 14 1.64~655 _4.43 136
A, R, BEX 7 2.64~580  3.99. 105
. TERE.REE U 0.59~338  2.38° .0.79

N = 9 1.43~4.09 240~ 097
MR LA RAE Y, AN AT XTE] — 28 75 B AR
FREh A EE 225, WPH. TR . A4, midb. D9
TR 6 XTI RS S AN R & B
ZAE Amglkg fifi . (HSRIX 6 DX ZIEASERER 17
BERAZRPE, X5&XERIAK TR EAH
TERA I JF X HgH 3, MRS R MR ER S B
ik, Jv2:38 molkg. ULHIHIXIERMT, W7l X EEH
AR SR S B AR, axX 5057 L IX AU, 3R
Z Nl EFtE A .
2.2 ANRIBMSEGE S AR IR 7
®2 BXERNTHRR DS
Table 2 Content of nitrite in different category vegetables

A H&H EENmgkg FHE Std/%
HE S 54 ND~25.00 4.06 3.29
HEE 39 0.03~6.26 3.02 1.56

&3 14 ND~4.93 3.31 1.68

RE 20 ND~6.97 3.72 1.69

GRS 18 1.51~5.80 3.13 1.26

H R Eh 5 B 2,

M1 2 AT, ASFERREERY, SRR Hh
EiE, BIMEN 4.06 mgkg, MREEZR. K. B
UREGEERARIBNE, HEhT 3 mokg iz, ¥
HIER Eh & BB MR >RE> MR > E R
>HRE, Hrh, RS ERAC WM
RS, RERGEER M Z MR,
2.3 BB AN IRER O
A b R R S AN PR B MR 3
3 BRI LR 28
Table 3 Content of nitrite in vegetables
el AR AFRA EE/(mgkg) FHE Std/%

S
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ES 7 1.68~652 392 171

pE 7 0.68~4.70. 316 151

2 6 2.37-5.91 418 117

EX 7 ND~5.49 184 261

EX A% 6 2.19-6.62 401 152

Ll 6 1.66~4.71 367 115

FuE L 6 1.07~435 291 131

ik 7 1.65~6.55 436 174

HE§ 2 455-25.00 1478 14.46

s 3 6 1.64~370 272 0.83

Lz 7 1.31~5.49 320 164

kA 6 0.56~5.17 253  1.56

HE X N

E 7 0.03~4.44 230  1.63

- 7 0.90~3.09 187 0.8

¥k 6 3.11~6.26 498  1.11

FN 7 ND~4.85 316 177

N

B 7 ND~4.93 346 171

T 7 0.30~6.97 431 215

2% &éx#ﬁ? 6 143~494 384 123

FRAR 1 1 122 122

F 6 ND~4.03 349 082

a%a 5 2.18~555 381  1.27

&% mEZ 4 2.22~323 277 042

Ze¥F 6 151~462 263 119

®a¥F 3 2.04~580 350 2019
MFEIRT LA H, AN [t A i o I AR R 1 25
A FERIRI25Fh B S, BRI
e R H W, FOASRRER & =ik 25 mg/kg. HLUGE i

T AR R R A

. H. LERTRER S ARG, H
SEBEAR THRERI4 molkg. EMSEEERsET, HER
bR A N100%, BMEIAR] 1 14.78 mglkg, FHINA3E,
SPEMEIE R T 4.36 mg/kgs TR AN R EL S B i 1)
NS, B N3.81 mykg; SR RER & &
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ZEFEARRTELDN, R s e s AREE R, sk
(1RSI 3h o i, TAEI T 4.98 mg/kg. EARANFHFf
IR A R 6 1) A i B AE ], (ER [FISR A )
bR 22 BEARXE RN, B MRS b, T
{843 1 2.53 mg/kgFl2.3 mg/kg.

2.4 BRSO AE R ER TS IRILVEAN

2.4.1 WERSEREM ADIE

T AHER R0 BRI R, N RZ T LDso 220
mo/kg R HE, XF AR H039~059, FULEN3
g1, JLE T B S MRS 2E, IESA B I 52
M2, IR ERAR 16~13 e LI SSrh &
BT, 2002 4F, A ERARZAZ FAO IS T
A2 2023 WHO (1) B s I A1 X 25 I 22 JECFA SR
59 X 2B BOIAR IR 3 i R: H A VAR (ADIED
4 0.07 mg/kg bw 3151, BREE ) 2006/52/EC I 2
NP RS TR £5 ¥ ADI {2} 0.07 mg/kg ow d.

2.4.2  BRIEVRHER BRI 73 it

GB2762-2005 £ il 175 #« ¥) [IR & K GB18406.1
200170 2> T B 3 2 A B R Wl E B S AN R £ <4
mg/kg. HR#E20024E, JECFAR KK ¥2006/52/ECH: i i)
ADIE (0.07 mg/kg bw ), F&brifE AMRHE60 kg, &EA
FRIH P05 kgiizk (BEHD, 7o pkih g W AsER £k
Tt = PR B 8.4 mg/kg -

P SCHRAREES), BN, R W AHEREE A
0] DAREAIN63%~92% . JEIAR SffaE 7, e Shinihn L
Jei, AR ER A R AR AN . K R SCRR T AT 4
REFRAEIRE AL E, 4 3 Hn s 02 SR 55 ek G 51
15 YRR I b te s VT 1 SV AHIR 32 1) 23 S 1 L
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P
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Table 4 Classification standards of nitrite in vegetables
&l e B TH
I(mg/ka) ®Okle AE
— %<4 84 579 H#EK A T AR

Z %% (4-84) 59 407 VE HF ARTET RN
=% (>84) 2 14 EE AR ILFAEATALKF

2.5 G AHIR SRS B LY

B PR IR H5 BILRS.

HIZ 5 AT, ANFIRPSR G R R h & R A A 2
5t B R, SR IR S R s, IRERY
Bk, B3RS, RIS SERK.

Wt TR AR RAREIR ST RETT %57, DR
ZRHSONE FRa BV RIIEEE, WR TR SR R
A, PRSI A RS, R TR E R RS, Rt
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Table 5 Content of nitrate in different category vegetables

£A H®% wBE(mgkg  FHME Std/%
“t¥ A 24 1676.92~351238 237853 546.45
%% 18 857.26~1623.74 11198 23054
S 9 285.57-692.36  533.55 154.35
B¥ 9 200.26~457.94 33657  90.33
&% 12 531.74-827.76 74761 109.54

1973 At F TAE 2 41 (WHO) FIER & [ AR AR 2H 21
(FAO)HL &, B W BT ADI fH N 3.6
mg/kg bw d. [ FRE A4 H 60kg, A$IH &HE K
0.5 kg, BEAT &g AN R AL St (1 AR i 432
mg/kg BEFEI SARMRTT, BRRfEAE i EAE
THEE 55 B D 4% R 60%~70%18), DU,
IR B & BT 4099 KA 785 A1 1234 mglkg. A4
T RE T EE (B SER AER B0 730N 3100 mg/kg™®),
#3100 mg/kg 7&K R A R 2R T 2 B i = PR
BRI TH RS B BRSEIHER ShVEA 2 br o L3R
6[20]0
o RF DB E IS FIT MR

Table 6 Classification standards of nitrate in vegetables

S aEmgkg AN R T TRAR

—% <432 A 11 15.3 %

2 N
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. R AK
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W MR AH
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A% >3100 TFE A 3 42 RBBE~F
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