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=Abstract=

Studies on the Accumulation of Nitrite and Niarite in Vegetables and Fruits

Kwang Soon Shin and Sok Namkung

Department of Nutrition Seoul Health Junior College

Vegetables and fruits purchased from several markets in Seoul from July to October in 1977
were analyzed to know the level of nitrate-and nitrite-nitrogen accumulation in relation to a
public health.

Radishes and chinese cabbages utilized mainly as pickled vegetables in Korea resulted in the
highest concentration of nitrate-nitrogen. Some of the levels for radishes and chinese cabbages
were notably high and exceeded a recommended upper limit of 300 ppm Noz-N, and thus these
levels would render these samples unsafe for use. The levels in some of vegetables other than
radish and chinese cabbage, e.g., spinach, lettuce, green onion, cabbage were relatively high and
considered to be unsafe for use in feeding infants, where as those of green pepper, bean sprouts
and parsely were very low and safe. And also the levells in fruits were very low and safe.

Nitrite-nitrogen contents in all tested vegetables and fruits ranged to trace and appeared not to

be accumulated in fresh vegetables and fruits.

Stems and roots of radishes and chinese cabbages accumulated approximately 2 fold more

nitrate-nitrogen than leaves in 5 samples of each vegetable tested.
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Sample 10g

d +H;0 200ml
Grinding

Voo .
Extraction (10min at 80°¢)

+-Charcoal

{

Filtrate 5ml (for NO3) :

m] (for NO;)
+H2010ml
-+ Buffer soln.
| 5ml

| +Cadmium lg
Reduction by agitating for 15min.

Uppersoln. 2ml

+H:0
!
5ml 5ml
IN.HCI 2ml 2ml
Sulfamin Soln 1ml Iml
N.E.D soln. 1ml © Iml

!
Spectrophotometry at 525 nm

Fig. 1. Schematic procedure for th% determination
of nitrate and nitrite

THEEELEES] B BT Kenny ¢ Walshe (1975) ®
o Hed HASYT R AFAFS Led LEG
S 8L FEEEsas o HEAEE s
o EiFRe R FTRIY Fie L3 2o SlEGEEe

Coleman spectrophotometer & st 9l 3L PEHEFES
-525nm ¢ v

1. FEghe 2RE Y TREE

R OER OBRE R ORES B SEPREREE R
gNltratq Y &8 ge Tab]e 1 sl KR B
AlA BRE =R o Liske B Bz
EREL Bstg et

ZpEehe) EEMBEE®(Nitrite N)$] &8-S Table
2.914 BeFa gl o é;ﬁﬂ"ﬂ‘i lppm LJ\"FQI =y
e BEY.

2 REDS HHE W RN
REHS) SHBEEES) SRS Tile 3.5 2ox

— 12—



Table 1. Nitrate-N content (ppm) of various veget- Table 2. Nitrite-N content (ppm) of various vegeta-

ables bles
Item g;p?gs Mean Range Item g;(;u?li Mean Range

Leaf vegetables i : Leaf Vegetable
Young radish 23 227.20 | 42.82~533.35 Young radish 23 0.35| 0 ~1.76
Chinese cabbage 25 156.99 | 54.47~440. 83 Chinese. cabbage 25 0.131 0 ~0.56
Malvaceae 5 113.42 | 65.00~134.15 Chrysanthemum
Chrysanthemum . coronarium 5 0.24-| 0.14~0.32

coronarium 5 104.71 | 9.39~192.54 Beet 21 0.23| 0 ~0.47

Beet 21 94.67 | 23.51~181.49 Spinach ’ 10 0.20 | 0.07~0.32
Spinach 10 67.89 | 28.96~132.66 Lettuce 11 0.281 0 ~0.61
Lettuce 11 | 66.43 | 8.32~248.94 Malvaceae 5 0.43 | 0.35~0.54
Green onion 22 53.01| 4.57~142.79 Green onion 22 0.14| 0 ~0.64
Cabbage 9 50.11 | 1.28~110.83 Cabbage 9 0.15| 0 ~0.36
Leek 9 47.67 | 12.68~139.35 Leek 9 0.17| 0 ~0.36
Perilla leaf 11 40. 46 0~237.66 Perilla leaf 11 0.076 0 ~0.61
Green pepepr 13 6.44 | 0.59~ 20.17 Green pepper 13 0.23| 0 ~0.76
Bean sprouts 16 5.75 1 0.65~ 25.83 Bean sprouts 16 0.28! 0 ~1.83
Parsley 8 1.37} 0.13~ 2.83 Parsley 8 0.034 0 ~0.13

Root vegetables Root vegetables
Radish 10 295. 00 {131. 11~566.66 Radish 4 0 0
Carrot 16 14.61 | 0.45~ 48.42 Carro 16 0.38| 0 ~1.11
Sweet potato 14 11.44 } 0.24~ 39.04 Sweet potato 14 0.17§ 0 ~0.71
Potato 15 7.82 | 0 ~ 17.74 Potato 15 0.147 0 ~0.57
Ginger 8 536 0.71~ 21.42 Ginger 8 0.40| 0 ~1.29
Onion 21 4.58 | 0.47~ 39.17 Onion 21 0.24| 0 ~0.71
Garlic 9 1.63| 0 ~ 2.87 Garlic 9 0.40| 0 ~1.29
Platycodon 5 1.37 | 0.97~ 1.86 Platycodon 5 0.18 | 0.11~0.35
Taro 5 0.44| 0.17~ 0.82 Taro 5 0 0

Fruit vegetables Fruit vegetables

"~ Green 12 21.19 | 4.08~ 70.00 Green pumpkin 12 0.11| 0 ~0.24
Egg plant 13 14.51 | 2.18~ 65.57 Egg plant 13 0.63/ 0 ~1.15
Cucumber 23 5.45 | 0.50~ 55.56 Cucumber 23 0.11{ 0 ~0.43
Tamato 9 1.5 0 ~ 5.27 Tomato 9 0.32 | 0.08~0.67

Table 3. Nitrate-N content (ppm) of fruit Table 4. Nitrite-N content (ppm) of fruit
Fruit é\i‘ (I)r'lp‘iis Mean Range Fruit SN:r;u;)lis Mean Range

Apple 15 0.62| 0 ~3.62 Apple 15 0.14| 0 ~0.48
Pear 17 1.47 | 0.58~6.24 Pear 17 0.21! 0.06~0.38
Peach 9 1.48y 0 ~b.55 Peach 9 0.40 | 0.11~0.64
Grape 5 2.11| 0.33~b.62 Grape 4 0.35 | 0.20~0.43
Plum 5 0.85] 0.59~1.15 Plum 5 0.51} 0.33~0.59
Melon 8 4.75 1 1.92~13.57 Melon 8 0.261 0 ~0.54
‘Water melon 6 1.50| 0 ~2.87 Water melon 6 0.26 | 0.15~0.40
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Table 5. Distribution of nitrate-N in leaves, petioles
androots of whole radishes.

Table 6. Distribution of nitrate-N concentrationin.
leaves and petioles of chinese cabbage.

Nitrate-N (ppm) | Nitrate ) Titrate N Nitrate-N (ppm)  |Nitrate-N Nitrate-N
No. Nitrate-N| Nitrate'N ~ No. o
leaves | petioles | roots | iy leaf | in leaf in petiole in leaf
1 |250.00 433.22 | 366.66 | 1.73 147 1 90. 00 791. 66 8.80
2 [275.00 | 816.66 | 539.42 | 2.97 1.96 22 | 204.17 250. 00 1.22
3 | 325.00 | 700.00 | 566.66 | 2.15 1.74 3 166. 66 225.00 1.35
4 |233.32(683.32|521.10 | 2.93 2.23 4 91.66 316.66 3.45
5 |208.33 | 250.00 | 211.82 | 1.20 1.02 5 158.33 208.32 1.32
é;’gee 258.33 | 576.64 | 441.13 | 2.23 1.7 ‘;‘};’;e 142.16 358.33 2.52
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