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Changes of Nitrate Contents in Edible Parts of Chinese Cabbage
by Conditions of Cooking and Post-Harvest Storage'

Sohn Sang-Mok - Yoon Deok-Hoon
Faculty of Plant Resources, Dan Kook University, 330-714 Cheon An, Republic of Korea

ABSTRACT

In order to minimize the daily intake amount of nitrate by chinese cabbage, the
favorate vegetable for Korean, the influences of storage conditions at different
temperature and light or dark treatments after post-harvest and effects of cooking
temperature and infrared rays on changes of nitrate contents in edible parts of
chinese cabbage were determined.

The nitrate contents of midrib and leaf blade in chinese cabbage during
post-harvest were decreased steeply in 2 days and decreased slowly again in 5 days.
The temperature treatment to decrease the nitrate contents in midrib and leaf blade
of chinese cabbage were effective as the following of 25C> 15C > -4TC > -10T.
The nitrate contents of midrib and leaf blade were decreased in the timecourse of
post-harvest. It is more effective to store in 4C than in 15C, and is more effective
in transparent vinyl package than in black vinyl package, but the treatment of light
is more effective than the treatment of temperature. The nitrate contents of midrib
decreased rapidly by 17.9% in the treatment of 5 days at 15°C. By treatment of 80T,
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90°C, 100°C water, the nitrate contents of midrib were increased slightly, but
decreased in leaf blade. It reached 68.5%, 50.6%, 45.9% in the leaf blade respectively
by treatment of 80C, 90C, 100C water at 1 min. By infrared rays treatment, the
nitrate contents of midrib did not change in 3 min but increased rapidly after 6 min,

and in the leaf blade it increased continually after 1 min.

Key words : nitrate content, chinese cabbage, quality, post-harvest, midrib, leaf
blade, vinyl package, temperature, infrared rays, cooking.
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z7] 294 A 4 2EAHUFE EF NOs&FHo] A #ase ¥ E1(-10T),
WA 32(3~6T), A2(14~20T), #F2(25T)A 1717ppm, 1306ppm, 1263ppm,
1484pm< YrERY AJEW 2536ppmell WIE zHZ 67.7%, 51.5%, 49.8%, 585%< £
ol2E A A%S vetdch a8y A 3UAolF FE NOs &Fol Fgle] AAR
g YeEhHrt 5dAelE W 2(-10T), ¥ 32(3~6T), 4=2(14~20T), &
(25C)HlM 242 2567ppm, 1823ppm, 1751ppm 1080ppmo & Z+z} 101.2%, 71.9%,
69.0%, 426% T FHS ey m2xAdA HBLFE NO; ol A iy
ATH wEkA WFEAB~6T)ICE HFste AR A2 HAsts ol wiF: F
£ NO; &#H & $Fed gy HA22A(14~200)8t #82(25T)¢8 L2 2A4
Agste Ao] ARAYE &4 ANtk 53] F25T)dAME A7kl Ago] w
2 Ao AP ZAE Ve & ZHFHoIqrh W 10T W5 ZANME 3
ol F 4d7A Q3 FUhEon, 5Ye] HHdAE NOs JAH o] AdA NOs g%
A vlxd FE& Yetd w39 F7A o] vt &8s ¢ AT

THE AR W AR & FAW NO: &3 FAH Wdles 355 A9
lesgoud AFAE 29714 BAsE Aol O FASYD 33U 2T Zvls}
Hov 3d o] F 547429 NO: &% 5 FEd vls tiA ¥ A3¢FL FA59.

Table 1. Effects of storage temperature and storage period after harvest on the nitrate
contents in edible parts of chinese cabbage.

Nitrate contents (ppm)”

Storage ;
temperature 0 1 S;ordge day53 A 5
Midrib
Freefer sforage  o536™  2041° LTI 281" 2788 2567
Co(lgjéeéa;ge 2,536 2,163 1,306* 1,983 1826 1828
Room temp. a i 1 K h f
e 2,536 1,523 1,263 1,305 1,680 1,751
Control a h j i I m
) 2,536 1,672 1,484 1,520 1,272 1,080
Leaf blade

Free(zf?{()%ggrage 2,372 2,150 1,221 2,040¢ 1,991¢ 2,067
Co(lgjé?éﬁge 2,372" 1,897 905 16480 1,490° 1385
Room temp. a o £ e fg h
Az oo 2,372 1,756 1,603 1,756 1,570 1,400
Control a c =h ; i j
TS 2,372 2,056 1,39 946 923 888

* Average valuc of 9 samples.
** Duncan’s multiple range test at 5% level in midrib and leaf blade respectively.



Wt B GRERMEMES] mE WS MAMMA NOy & EIL 108

F38F HA7|Fe] §9 T TG ZA A AFAE 2d, & ARNFTY F F
APz oJRo wWE wiE FE7 FAW NOs &3 AAIH WsE vebd Zlo] <& 2>
olty, FE3 Al BF ARVl AHEFE NO; F3o] Histe AFE Jetloy
HA B ztel 2ol A9 QT ARMF AgFoAA F FA AR EAMYR
o 9% =ZA NOs gH#ol 98 vz & 4T 15C E5F AF7|7to] A# e wat
NOs 3teko] ZAdlg oy 4C BuE 15C 2o AAse o] NOs §HFY giaZol
A3 ZAnidEx o HAsteE AR Fgujdgrd AAste o] NO; &F TF°
ZHao] Aot Wl NOs §%FE &5 e /M $£& AZYPLS Ty ds
Ao 15T & de&xdd At Aozt &+ AUt FFAAE 15C FHHEEA
o Red 749 AyF NOs &Fo] AA 7123 5o & 665ppm2E A|EH NOs &
2 2536ppme] 262% FEOE A FAFADL F419 15T 59 AHEF NO; §ZF2
426ppmC.E AP A 2372ppmE. T 179%FF o2 7R ZAaHAT ol FE8F n2dA
o AFLEIF NO; &F Aol AeAgel vls) THojatn & Ling Yen®o Bz
2 YazzArdg d2xH Al A9 NOs 7} Nitrate reductase®] &% 93 ch&
NO; 2 A 8g e Sohar® Domoki®el B 19} Axste Holw EwudB e #4st
' Aol ZAndRE R A AR NO;&F Astdd ao2Q AL NO; #4#44
o} A Nitrate reductase 47} NADPHE 9488 3l7] wf&oletsn s4dr}

Table 2. Effects of storage temperature and light on the nitrate contents in edible parts of
chinese cabbage.

Nitrate contents (ppm)”

Storage Packing
temperature materials 5 7 Stzorage day; y 5
Midrib
Co(lgjgzgge BVP" 2536™ 2153  1,306"  1983° 1826 1,823
Room temp. a j n m h e
faom tem BVP 2,536 1524 1263" 1305™  1680" 1951
Co(lgjg?éa)‘ge TVP? 2536 2254 1,165 1633 1459 1,708
Room temp. a b =l k p g
o e TVP 2536° 2240 1356 1451 943 665
Leaf blade
Co(lgfé?éa;ge BVP 2372"  2150° 1862% 2040 1991° 1867
Room temp. a h k h ] m
toom aeme BVP 2,372 1756 1603 1,756" 15700 1,400
Co(lgjgz(ga)ge TVP 2372° 2297  183%¢  1247° 1647 1714
Room temp. < a b k n p q
oom o TVP 2372 2291°  1616°  1300" 1,031 426
1) BVP : Black Vinyl Package 2} TVP : Transparent Vinyl Package

* Average value of 9 samples.
=% Duncan’s multiple range test at 5% level in midrib and leaf blade respectively.
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<E P2 WiFE =AL B A% b= ZUAAAAAY a9 Azt
2 HAHE NO: 59 ZAH Wol FAolt, F29 A% Harzto] AAASFE Hx}
NO; & &Fo] F7tste B8-S el HelAzte] Aatd $£5 NO; 3o Aag gale)
AedE Avtdle A&de Jeldlt 29 B39 80T, 0T 100Ce #: BoA 18
% Z+7} 3266ppm, 3267ppm, 3415ppmS Y ERY ThA NO; §dFo] Wold&d ol & A%
A A M FRo] MAUgy] WEoz et W gAY A HPexy
Z 5%, 10%, 20&, 40x% 5 ZgA|Zto] BHREFF NO; &3l AL Zasle 183F4
+ 807, 909 100TCe #BE Eolr9 NO; 3ol 1628ppm, 1201ppm, 1089ppmo &
A" 2372ppmE Tt 77 685%, 50.6%, 45.9%E NOs &o] #AHTh o= 787}
F71EdAA A iy 2 287 dEuEdAM Ae WS Algstd AIFAUY NOs
dFE Azt 6%, 56%7HA ARAL 4 s Kampe'o Bx 2 = Aol wha
20-30%7t 7Hg3 Boke B nas dXsE Rolth

Table 3. Influences of parboiling water temperature and parboiling time on the nitrate
contents in edible parts of chinese cabbage.

Water Nitrate content (ppm)’
Parboiling times (seconds)
temperature 0 5 10 20 40 60
Midrib
80°C 2536™* 2,810' 2,811 2,726 2.961° 3,266°
90T 2,536 2,633 2,991° 2,941% 2,890" 3,267
100°C 2,536 2,494° 2,489° 2,525 2,966' 3,415°
Leaf blade
80°C 2,372 2,191° 2,002° 1,951° 1,801° 1,628
90T 2,372} 2,048 1,680" 1,582 1,689" 1,201"
100C 2,372" 2,002° 1,968 1,7228 1,326 1,089™

* Average value of 9 samples.
** Duncan’s multiple range test at 5% level in midrib and leaf blade respectively.

494 %A Aelel WE whFel NOs ] ZA4 Metg tekd el 21 ol
WEel 5 NO; §3e AdAAAe] ZelAzte] 63o] F3Y WKL olRY A
ol molx @tk 12# AAW F FAN POt A NOy gFe 18l A%
@ FRE A%Hor Fse 42 dudt AAAA 29 128 Fol F53 G4
3k @Al
g3 gy

o] NOs &3& ztz} Aol wlsf 454, 338 742 2A F7htdoh $5
7 A2 A FAbe g FAHE 2= Asor wF F
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Fig 1. Effects of Infrared Rays on the nitrate contents of the Chinese cabbage.
(Electronic Oven : GOLDSTART, Model No. 2R-6100R)
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