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Study on the effects of chewing time on the changes of nitrate and nitrite
content in vegetables
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ABSTRACT: Objective To explore the effects of chewing time on the changes of nitrate and nitrite content in
vegetables, using vegetables (green vegetable, white sprout, lettuce, romaine and cabbage) as raw materials.
Methods The nitrate and nitrite were extracted from vegetables chewed by volunteers in different time by
ultrasonic extraction, and their content was determined by microplate reader with naphthalene ethylenediamine

hydrochloride as color reagent. Results After chewing, the nitrate content of green vegetable, white sprout, lettuce
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and romaine reached the highest values at 20, 5, 5, and 10 seconds of chewing, respectively, while there was no
significant change in cabbage. After chewing, the content of nitrite in vegetables was significantly increased (P<0.05)
and the chewing time of the maximum value of nitrite in different vegetables was basically different, among which,
the content of nitrite in green vegetables and lettuce was firstly increased and then decreased. The maximum values
were reached at 20 s [(4.67+0.89) pg/kg] and 15 s [(3.63£0.44) pg/kg], respectively. The content of nitrite in white
sprout increased first, then decreased and then increased, and reached the maximum value [(4.09+0.57) pg/kg] at 10 s.
The nitrite content of romaine continued to increase to (6.42+0.70) pg/kg from 0 to 20 s, but there was no significant
change during 10-25 s. The content of nitrite in cabbage increased continuously and reached the maximum
[(3.48+0.48) pg/kg] at 25 s. Conclusion Due to the differences in varieties, growing conditions and nutrient
composition of vegetables, the nitrate and nitrite content of vegetables is different, and the chewing time to reach the
maximum value for each is also varies. In order to reduce the health risks caused by nitrire intake, it is suggested to

cook vegetables by blanching or boiling in water and avoid consuming the vegetable soup. Chew slowly and carefully

FH15E

at least 10 s.
KEY WORDS: chewing time; vegetable; nitrate; nitrite
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Fig.1 Changes in nitrite content of green vegetable
during chewing
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Fig.3 Changes in nitrite content of lettuce during chewing

M 4 ATH, SRR, WA R R R
1.07 pg/kg, MRS ARLHBE A, FAREE S ED
ZTHE(P<0.05), TEMHIE 0~20 s, NEAHAERER & BB,
20 s S R FI R E(6.4240.70) pg/kg, B TIHWE S s
Jii (R 22 3 (P<0.05), W% 42 3% e T R ML (9 22 3, A
MHIE 10~25 s L fEH, EAHIREE &R o B E W ER .

8.00
5 7.00 |
=4
™ 6.00 |
=
= 500 |

0 5 10 15 20 25
M WS 11 /s

4 b2 AR R A AN ER AL 1Ak

Fig.4 Changes in nitrite content of romaine during chewing
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Fig.5 Changes in nitrite content of cabbage during chewing
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Fig.7 Changes in nitrate content of green vegetable during chewing
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Fig.9 Changes in nitrate content of lettuce during chewing
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Fig.10 Changes of nitrate content in romaine during chewing
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Fig.11 Changes in nitrate content of cabbage during chewing
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