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Table 1 Content of Oxalate in 100g of Raw Spinach
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Table 2 Content of Nitrate in 100g of Raw Spinach

A ol WESE (ng) # # HEEE (ng)

bifEE ] ERIEE 230 EHE KEHES 330
TR YEMYES - EE K EH9ER 240
TR YEWMZER 590 HEH F EHOES 360
THB YERNWEE 330 AEAR  F EHNES 230
TRI HiEihasiER 260 FEAR  OREMOVIEE -
TE AE#Y S5 FHOER 810 iR OFHIFEE 370
TR ARMYS Y HO0ER 270 RER O ZEHOBER 78
b K K VOTES 380 fEA  OERER 260
e K K V98ERL 260 iR OFEHIEE 360
Jef i K K V99E R 370 e SEBIEE -

— by RVRYAVE 5 RO LS
sEF—5 Average of szyiir:]ach 340
INYFEOREHR  Komatsuna
Brassica campestris 320
(rapifera group)

— 105 —




AR vy oDy 2 o,

DESIHERHC X 2B E {. 2L O TIR2000
E1H, AEY T FHP100gD800ng & 15 - T o b,
PIEVWHOIFBEILAOOEDINg P 8mg s, 20
SO0 1 IR TH » feo FHSHERE Mg TH -
Too — % BESEL-LAEYS FHFY LYY
KB 2 o, AR LR 36 UitioAt
HiEo4 s SRty Ly v o OSSR I3100gH270
mg Ty B L DEVWETS -7,

3. BMUROD L 2 o WEESE, BLU BT I

S EREFER

Fo Ly U REREIERNE ®1) LTy a
vk, BMSEER~NTHL L, va vBRETERCE
L BRI ERIRIC R o f (M 2)e O
RiEEAFORKHCEEL TV, £, EHEMLY
EROEFS NG OBROAFENS WEFMNED S h
fra HElROLrvo R L BEBEOMNE TS
ThHE Y2 VERIIA0~80%E0 L. IHEESEI330

HAESBORMRILI & 28

~80U DFLMEL Sk, BERBR Y- LD &
g TARIVWHERICSH -7 ®W3), Lirl, WT5
KOBYRD Ly oD IERT LW EEP. W
TR 25T EEVIESR Y vBOBERLE
CBEOTHESMBETHS (M4),

.

—_11
Kt FROLYUIOEL A EI B ZERE
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Fig.2 Contents of Oxalate and Nitrate in Blade or Stalk Portion of Spinach
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Fig.3 Residual Ratio of Oxalate and Nitrate by Boiling
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Fig.4 The Effects of Time and Water Volume of Boiting on the Residual Amount of Oxalate in Spinach
{a) Residual amount of oxalate for 2.5 min boiling, with two to ten times water of spinach weight
{b) Residual amount of oxalate for 1 to Bmin boiling with five times water of spinach weight
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Measurement of the Contents of Oxalate and Nitrate in
Commercially Available Spinach by Enzymatic Analysis

Kazue Tatsuguchi

< Abstract>
| measured the contents of oxalate and nitrate hy enzymatic analysis in spinach sold in the Kitakyushu
area from spring in 1997 to spring in 2001. Although it was previously reported that about 600 to 1000mg
of oxalate was included in 100g of raw spinach, the results in the present study indicated that the content
(200 to 600mg in 100g spinach) was lower than those reported previously. As for nitrate, about 80 to
800mg of niirate was included in 100g of raw spinach. Thus, there was ten times the difference between
the samples having the lowest and the highest contents. When measuring spinach by separating it into the
blade and stalk portions, in most samples, 1 found that the blade portion included more oxalate, while
the stalk portion included more nitrate. When spinach was boiled for 2.5 minutes with five times as much
water as the spinach weight, the residual contents of oxalate was decreased by 40-80%, and that of ni-
trate was decreased by 30-80%5. The residual amounts of nitrate tended to be larger than oxalate. In the
differences of contents of oxalate and nitrate in spinach, no particular patterns specific to the period of

caltivation and the area of production were observed.

Key words: spinach, content of oxalate, content of nitrate, enzymatic analysis, blade and stalk
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