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The Change of Nitrites and Nitrates in Carrot Juice
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Abstract

The nitrite and nitrate levels of carrot juice at various temperature and periods were studied.

The nitrite level of carrot juice at high temperature increased rapidly as the bacterial level increased.

When carrot juice was held at 30°C, niirite concentration began to decline after 14 hours, although there

was no decrease in bacterial population.

The nitrate level of carrot juice at high temperature decreased rapidly.

The bacteria in carrot juice were supposed to reduce nitrates to nitrites. No increase in nitrite and no
decrease in nitrate occured when bacterial growth was prevented by holding the juice at 5°C or by

adding potassium dehydroacetate.

F g

ppEy W SIS ARG BERlz AUt
= 9ol K&Y 55 ok Fol e FRHA g, E
SEEEE-S OB Tl = e ez g4Ed e
9% 9 uh. BIZEEEME-S obe A3 sksl hemoglobine]
= ¢] methemoglobing- 8 4 5+¢] methemoglobinfE
a‘l 717l = ?fPEL En:5- cyanosefEfk-&
A Ao® YA ¢k

53] SLRE kol Ao BRolA Brfipel o
%E‘éﬁ%@‘ﬂ TEEpE e B R eatt, HHREE ¥
o] sh4ak BORHK, AER, FEET] 95 methe-
moglobinfE (infantile methemoglobinemia)-g& -f24] 71

dx 9g.?

¥ DEEEEENS frihe) B2 aminedt RIESS

5E L,

124 ru[o rL?:. oﬂ,
:[o

m[o

Fdko] 9= nitrosamineffiE ARdE Aoz vz
Ha 9o
¥ FS EERE Aot BEeAe] dae A

ol % FDACl ojsf ¥alzich.® wiels pinIfel
A¢ EnEEEREEY 43 5 wEd B, flavorBR 2
% 53] botulinusell # g H4 "5 dFo] T

SEEEEES) W R A g8 A= EERES 4
E A2 A AYAl Ak F A Ao} o] 2Hh anv
TZERAEE-S W Algubel WEEvh QL Rl o
4] botulinusHi5e] X9 -go] Tormm FEE W
aHA ol AL B deof ks LA AA YA
EIgEEAEES W gt o {3 AREFelA B o= -2
7} BENeE qn 9k oAz 4352 4,
obfj = Eok W Wl ZollA ke EHEEEE oY ¢
Sk gy kAl E AFE EEsEo] KA F

.‘__15__‘



2 o BRIRS 5o nlhE SulEd 1 —
7v DA ool mhEmEo 2 AUH .Y wel
Al CHEESEES] Ao TFHEL mEolSuE S, &
3] glhel YA olgo= R Fgatgol
A 4]} methemoglobinemia, cyanose®-2 o4 &
At \

&7t El‘}’i%”ﬂ‘]-‘-’-i He obdef olggk fEE o]
Ae7He 4% & Feavt Y3, o 4y dFE
Hqe 2 AL go] GAHD Y PETHFEY
EEEE W TREET ol B9 By BMLET e 94
el Fhel A nAdd AL glomz B 4P e Y3l
A=,

MHE o K&
1. ##

19784 10~119 Alololl, s}-&spZ 2.2 who] A wjs
o AsiEla 9= A 150~200g9] s WS KE
A A AT A& Fdstd A48

2. REHAR

G20 ZAAE A FlW L Ak F2ol 2fF
9} E¢ 719 blendingdty F2F5S REYH, o B
T5¢ A Fesac] do
9 30°Coll Al 20~364] ¢ 2Hste] NO,~—N, NO;-—N
4 ZA 754 2ag ZAsd, 4= DHA 1%&
748 Ala Agsg g,

3. RE % =X

(1) NO; —~NEF 4.9

NaNO; 0.493g& F-Fo Fd 1,000mlz 3}
stock solution.® &1, o] &9 10mlE ZE+z 3
Aste] 100mlz 3 g, o 49 1mlg (5)9 459
L2 100mle wEg e}, o $94L A8 245
H 3| 2549 1mie NO;7—N 0.1p¢g¢ g-f3toh,

(2) NOy—N Z&49

KNO; 0.722g% %55 59 1.000mlz =-S¢
stock solution:0. 2. 3=}, o] £ 1mlE 5o
2 343 100mlz3}o Ag 2A3}HH, o
EFEY 1mle NO;—N 1. 04g8 gHgte,

(3) Sulfanilamide-g <

=
EE

Sulfanilamide 0.2g-¢ F&%4H(1: 1) 100mle] 39

. (4 574 kA 3,
(4) Naphthyl-ethylene diamine-&<
' 0.1g9] N-(i-paphthyl)-ethylene diamine-g =34

A3t 5°C, 10~15°C .

wEgAs

100mle] SafA1# ZAo] Qo] WAl mahel,

(5) Ammonium acetate $+33 ;

1% 24¢42% $9¢ 10% Fasdey $9
2.2 pHO. 008 &,

(6) A A4

2 % uranyl acetate$- 4 3 10% &ZAbold $4& ZF
2 Edste] A e,

(7) Cadmium column

Fiskegol v 4 dvleg 50g8 ol ¥3 250ml
2 83 g7 BA4otd 60~70g& HAAA 442
SR g, ez £RI FEIleF& Fstd 54
¢ ¥ B3 ¢ homogenizerFo]A] 1Bz B4 %},
o] A& 20meshe] 2 HA fA< sh=Fg 4] ho-
mogenizerg-of Al E4 3k, H 2 A FzF-& mol4
AAHA FART mE4Y FEE Hald g4 F
& Fabg 718t stirrere] Al 1~2417F ayksid, A

g AAAA AL A AL A2t pygss A
10938 FeFAE A Aok —g PAsa,

HEshe oldg AAR, (otdo] BER gL A%
= Hay 2 J 27 AAe] wAag). o4 o]
LEARLE He] 12 gAo] 4EY A= TR
o A8 K@i, oh-f FLIFAL A4 W
AP & AR AA F4 SEEE e

ol e 2 =i FINYG HFUAE o™
2 %2 EE& 2L 50ml FEw€e] 9 1.0~1.5cmY]
A 2 glass wool-& # $-3. glass® . 2 oA 7] & w)
L s A | ?ﬁ@(20~3€mesh)% °F lem 7oA B
g, 979 2A% FAsleg-g < 10cm Lolz
AYA columng skEv, AL44e] column® 0.1N-
HCl 25mlz4 23, 9§ 554 smlas 23 42
HE2 439 25mle Hed, =g gL oA
o2 Joa o mgEw  obElch o 2
AEFE AFAFAA IS Adah,

(8) Spectrophotometer

B et UV 100-018 22819 o},
4. ®BAE

(1) EHEEMERgel =8

FEEE HU(mortar) 2 ZFold] ok & o] o
10mlel $1¢9] AAA 2mlE 7bs] 4] AT g
10ml, 5-& NO;/—N E#49 10mle] sulfanilamide
4 (SA) 1ml 9 npaphthyl-ethylene diamine$-4(
NEDA) 1mlE 718 204% 540nmelA] F355 =
Aetg ek, ERBS 1249 10mle SA 1mid =5



Vol.g, No.1, 1678

T 1ml8 2FYe FFEz 3yl =g 10~15°C°1]*?*E- 1043744 & A4 S7h gL
(2) EHME £& ' w2 o Fel i Shukd] %7}‘}0% 20271 Fol o2
FLEE R FopaA] ojsetm o ol 5ml ¥ W E, 3647&%%: & g e o, 5 CAAE

NO,"—N E549 5mlo] 839 15mle s}ate] o, 3641 3 74R] AL Frbrb Yl 68417 Foll A HE 2

of W go] £RE 10% FATFFRELSY wube ) 1.32ppmez A $ES ¢ 659 2P

(o]

& st BweiAd oA ALsigs 98 s=i ol9E weE NOF—N& E 2014 nE w7l
columne] o] Wi o] 127 4~5ml Hox Aol AFgl ek gaEd An &4 5 9
5 z24%g, %0 Fyw 459 20mlz 23 A Fh
Y 2o}, £ 204 29 BEFY NO7—NL& 30°Cell A} =
columng §#427 44 50~100mlz gks] @3 W AL ALy FH3] dase] A& 18.5ppm
o] o|% 10mle] SA 1ml, NEDA 1mlg Yol wralg] oA 124 7bFe] & o whoz FelE4 3, 1447 ol F
A 205%e] 540nmel A FHES EZRHU, o go ol 80% ol 49l NOy—No| £4H s, 10~157Col
A NO;—N ppmg # %<& NO;7—N ppme.z sy A& 4shd 2&sd 364 zkFole oF 1/50] &
. Hoeh, 5°Col A& 8] st ozl 6847 F
(3) 24 7= = AL 2T el e gghs olALw nd
Bacto nutrient agar® #4 Zaaagstujeg oz 10°~15°C @ 5°CollAx NO—N AAE e
30°Col A 48417k W} F A A5

2495, Zopst b NOy&—N gax fukgleh, 30°Col A&

NO;—N& A4 S04 ARl A St I3

SR o KR A%0] 2453, NOT—NgF&E A& el g,
ol ERg

w#hA] NO;—Ne| 442 NO;—Ne| ghgdozm of

FLEE e A5G ol g AAFrtagd B9 AEHEd oA L 3EEFFY AT JuA 9o
v g ohg 6°, 10~15°, 30°Cell 2AHA ATl = 34 & F dRol FTFY AFLEIF wow
Z

A 224 AAAL W 2 A7 7242 NOm—N& &4 439 =4 F435 dJA ofE AlFo] NO;—
3 Fe E 19 ge, 30°Cel mud HEF NOr- o2 #YAFY] ARl

=Nzx¥ 847 Fol ¢ 29z FuP=, 1042 E 3L dhgr A FElimd vy 9259
Foll = <k 179, 144]7F Folt ldppmez 709z 5°C, 10~15°C, 30°ColAle FA4lF5E vehd Zo]

F7E Y Haxe] #Yvh, 2 ol Folw FAT AL o 30°CAA Y AL FATTIE 1042kl 159

Table 1. Nitrite-N conen(ppm) of carrot juice held at 5°C, 10-15°C and 30°C for various periods.

Hours
Temp. (°C)
0 8 10 12 14 16 18 20 22 36
5 0.21 0.25 0.20 0. 30 0.18 0.33 0.21 0.24 0.27 0.25
1015 . 0.21 0.23 0.22 0.25 0.35 0..36 0.41 0. 52 0.61 1.13
30 0.21 0.56 3.51 4,20 14.12 13.50 10, 01 7.91 - 4.52 0. 86

Table 2. Nitrate-N conen(ppm) of -carrot juice held at 5°C, 10-15°C and 30°C for various periods.

Hours )
Temp. (°C)
0 8 10 12 14 16 18 20 22 36
5 18,50  18.52 1871  17.54  18.01 17.52  19.21 18.00 ° 17.55 = .18.01
10-15 18.50  18.40 18,32 17,40 18.21 16.78  17.11 17.91 16.34  15.20
30 18.50- 17,20  12.41 8.74 3.15 3.65 2.83 2,71 1.03 0.51




Table 3. Baeterial population of carrot juice

held at 5°, 10-15° and 30°C for various
periods.
Hours

Temp.
("C) 0 10 15 20

5 1.7X10* 4.4x10* 6.5%x10* 1.4x10°
10~15 1.7X10* 2.1x10* 9.2x10¢ 2.0x10°
30 L7XI10* 2.5%10° 4.1X10" 1.8x10°
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Table 4. Nitrite N concn(ppm) and bacterial population of carrot juice held at 5°,10-15° and
30°C with and without 1.0% potassium dehydroacetate(DHA)

; Hours Bacterial cells
Temp. DHA per ml
e ) 0 10 14 20 25 at 24 hours
5 + 0.19 0.23 0.20 0.19 0.21 1.2x10°
- 0.19 0.17 0.21 0.25 0.21 4.5% 105
30 + 0.19 0.25 0.21 0.19 0.23 6.1x10°
- 0.19 5.61 17.51 0.34 2.13 9.0x10°
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