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Abstract

This study was camied out to examine physicochemical characteristics of three kinds of commercial spinach produced from
three areas(Gyeongbuk Yeongdeok Younghea, Gyeongnam Tongyeong Yongnam, Gyeongnam Tongyeong Gwangdo) in autumn
of 2004. The length, weight, moisture, minerals, oxalic acid, chlorophyll, vitamin C, and Hunter's color values of spinach leaves
and stems were determined Mg, Ca, Na, K, chlorophyll, and vitamin C contents of leaves were higher than those of stems.
On the other hand, stems showed higher contents in Fe, P and oxalic acid. Moisture, Mg, Na, Fe, chlorophyll, and vitamin
C contents in the spinach leaves from Gwangdo were higher than those from Yongnam and Younghea, but oxalic acid lower a little.
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A& |(spinach, Spinacia olerecea L)%= ®Z2Ao} YAto.
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Bk A8 0.1 g2 2047} 3| Eksle] WBdA)7] Aol 6 N HCI
42 mL¢} 1% LaClk 2.5 mLE #7138t & 7424 25 mL
g8l Mg Yoz sigith Mg, Ca, Na, Ko} #42 Uz}
ERENYGHALD 1980 AHgsd AAFYREA
(Hitachi 508A, Japan)ol| X =% 313t} Feo] EX-8 z7|&
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(1) Total Oxalic Acid

L AR 01 g& 10 mL Alddel] ¥ F 2 N HCL S

£ Yo & 4ol 3087 X T AANE2](3,000 rpm,
10 min, Hitachi SCT 4BD)3}] 28-& o 2}X](Whatman No. 2)
£ o]&sto] 25 mL W aE e Fo] Er tA] Alg7}
ol Algde] 2 N HCl 5 mLE Lﬂoi 1587 ukx) &
AAED st AL Fof T 13] ¢ W F 25 mL H &
230 2 N HCIZA %831 & Azl 20 L& 24
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Table 1. Apparatus and conditions for analysis of oxalic
acid by HPLC

Instrument Shimadzu C-R4A

Column Ultron PS-80H(89x30 cmy)

Pump Shimadzu-10AD

Solvent HIO4#/H,0=1.8 mL/1 L(pH 2.1)
Detector Shimadzu UV-VIS SPD-10AV
Injector Shimadzu SIL-10A Auto injector

Column temperature 40C(Shimadzu Column oven

CTO-10A)
Flow rate 1 mlL/min
Injection volume 20 uL
Detection wavelength 210 nm

Total Oxalic acid — Soluble Oxalic acid = Insoluble Oxalic acid

(3) AT} Sotmte] B

243} 4@}494 WA 243 Fste) vag Ae
o] combinable Ca¥} available Ca2 U5 4|(Kim & Im 1977)
o2RE A= a3 ARG >
A& ZH59] 9k, available Cal A& 3o 59 o] & 715

g Zge FE Aniztt

Combinable Ca = 40.08xOxalic acid content/90.04
Available Ca = Ca content — Combinable Ca

t]] combinable Ca-&

Zza2de] F& 9 24L& Kozukue & Friedman (2003)
-2 80% aceton S FH7}3le] vl
3k 3, A|Re] A Fo] glojA lj7b#] 80% aceton= 7}
slod F o7t %%ﬁ & 50 mL W] 2~F2k2 el 80%
acetone © 2 7 £-3}c] = A(Shimadzu UV mini 1240,
Japan)ol| A 2} 645 nm-‘"Jr 63 nmoA FHEE SH3IH S
o, FBLE o] &3l At 222 FEve v 2tk

2229 a(mg/l) = 12.72 - OD. ¢ — 2.58 - O.D. &s
%ii-‘fé_ b(mg/L) = 2288 - 0.D. a5 — 550 - O.D. 663
Z %ﬁ%(mg/L) =722:0D. ¢ + 203 - OD. ws

6) sletal C 24
BIEM] Co] F22 A8 1 g& 5% metaphosphoric acidE
B7vete] mkf @ F glass filterS o]-8-3to] F) AR
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Table 2. Apparatus and conditions for analysis of vitamin C
by HPLC

Instrument Hitachi 655A-11

Column Inertsil NHy(5 pm, 4x250 mm, GL Science)
Pump Hitachi L-6000

Solvent Acetonitrile:10 mM KH,PO4(85:15, v/v)
Detector Shimadzu UV-VIS SPD-10Avp

Injector Hitachi 655A-40 Auto Sampler

Integrator Hitachi D-2500

Column temperature 407 (Shimadzu Column oven CTO-10vp)

Flow rate 0.7 mL/min
Injection volume 20 uL

Detection wavelength 254 nm

#], Whatman No. 2)3t%it}. &3 &9& 25 mL v AZ
2ol 5% metaphosphoric acidZ 783+ & JAalEg
(12,000 rpm, 4C, 10 min, Hanil HMR-150IV)3}e] A3 20
HPLCd| Fatd EAsIsith Hg Ce
reduced standard ascorbic acid(Wako Chemical CO., Japan)]
retention time¥} W&t O™, peak WA o] ofdle] Al&H
#HE 7IECR F S Falith HPLCY EAxAL
Table 29} 7t}

e 2

A8 217 (Minolta DP-301, Japan)& A}&-3}

ol ge| Iz} 59l L, a, b S SHAA. o] w A%
W EE WARe L9751, a: -0.13, b : 1.74 o]gith

8) XIE £4
B 2o A= SPSS 10.0 programs o] &-3la] EA 4]
2l stttk 72+ Alg 2t ﬁﬂi‘ﬂ T2AAE Felgon,
z} A g 3l f2ld HEL One-way ANOVAZE o] &3}
%21, Duncan's multiple range test2 0=0.05 Gl A A%

5< sidrh

ol 3

A% o @

1. 7F23 AlEAIF%|e] Zol, 24

Table 33} 2ro] 712 A|AA|FA| 9] Hole= o F-9lolA
Gaf|At 11.67 cm, 84+ 8.00 cm, FE=AF 8.33cmo. 2 o3|
so] 713 AKLor] felHe Mol(p<005)E B, L
=718 ¥ AA ZAol= d3llate] 1934 emo 2 7 2%
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Table 3. Length and weight of commercial spinach pro-

duced in autumn (Mean')iSD)
Producing .
Part areas Length(cm) Weight(g)
Younghea 11.67+1.15" 12.07+0.80°
Yongnam 8.00+0.00 9.99+0.74
Leaf .
Gwangdo 8.33+1.53" 17.69+1.78
F-value 10.09” 32.85"
Younghea 7.67£1.15 4.55+0.11°
Yongnam 6.67+0.58° 3.53+0.39°
Stem b
Gwangdo 9.33+1.53 6.610.54°
F-value 4.08 49.49™

D Means of three samples in duplicate determinations.

? Means with different letters are significantly different by
Duncan's multiple range test a=0.05.

Y Tp<0.05, “p<0.01, T p<0.001.

3wk, 7]

D]—, _1?_7_”_“:_; %: l:r'.,r](p<0 Ol)oﬂj‘i '%LEA O]
- 1 p<0.001 =

G Al>8 At g20]9) o

p s

>
o feldel Aolg Btk

AlEAl R 2 &t

2 Table 49} o] gl R-9jel|A] Fal4t 89.46%,
St 9L 05%, FEAr 91.67%E Fe] 2 Aoy e
Z7] B9 X ZH2 91.05, 89.36, 94.67%2 p<0.001

2. 7P%§

Table 4. Moisture contents of commercial spinach pro-

duced in autumn (Mean"+SD)

Part Producing areas Moisture(%)
Younghea 89.46+1.32"
Yongnam 91.05+£0.47

Leaf .
Gwangdo 91.67+0.58
F-value 3.77
Younghea 91.05+0.47°
Yongnam 89.36+0.33"

Stem
Gwangdo 94.67+0.58°
F-value 99,65

" Means of three samples in duplicate determinations.

? Means with different letters are significantly different by
Duncan's multiple range test a=0.05.

DT p<0.05, 7 p<0.01, ™ p<0.001.
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9] TR
Lee (Lee CH 1983)ﬂ ATl A %f\1 Rl ?‘ﬁi ?ﬂ%}-% %
90.28%, 7] 91.36%, AEATHE A 92.16%, Z7]
N27%Z A BAZX 7} BAZA BT 45 dedo] =9k,
B AT 7FEAIFA] 3FRe] o EE vws) 2R o
o] 9= ABFAIFHEL} 0tk Kim (Kim NY 1992)]
FoM BEE 83.03% B AFHT} £E dako] v
2ol A A gt Al FR] = 90.00%E Y]S5
ER At

k3L, H

& A3E o

3. 712E AlE Algxlel FII1E &=

BAEBB AR Mg, Ca, Na, K 3-8 233819931, A}
78S B A 2 Fe, P 243 Al Table 59 72t} Mg
o 9 Boox Feito] 81.92 mg/100gC. g 74 Eoton
o9l Aol= 9w, F7] Bl E Sito] 4251
mg/100g0.2 714 E9kon] p<0.001 FFH FelHel 3
o]7} ATk Cad A F-HollA &gkl 97.97 mg/100g, 3
A 66.23 mg/100g, FEAF 5585 mg/100ge] ¥k xS
JERRLem] el 3l 2ol(p<0.001)7} 9Tk & -9l
A= Ca, Na, Pe| &7] H9olA+ Mg, Ca, Fe, Po] p<0.001
F&o] {oHel zto|E Vel e, Park et al(1993)9]
Qo Foldel gre ANARAY EEagel weh
qakS wol okzk Alo|sltlm 3tk

A EoXE FEato] Mg, Na, Fe dHo] 713 =5ka1,

Sdito] Ca, K, P 3ol w3kt E7]914 & Mg, Ca, K,
Pe] ke §ditol 7 kA, =AM N, Feol I
o] 71 ol Fr M= FalitEte St FEA
ol AZ £ BFE UehiSl L, Fedt P& A& UA]
F7I3EEE E7]150 do] w3t

g2l JFAdEI=AgetE] 2000)94= Ca 400

mg/100g, P 29 mg/100g, Fe 2.60 mg/100g, Na 54.0 mg/100g,
K 502.0 mg/100ge.2 ¥ A9l Po] giFo] thi Afo|7}
ggovt e TR FFL vizsgch & AT )
22 Al FX+= Lee (Lee CH 1983)9] A9} vjws] HH
Ca®] A% &, ABAIFA BT FiFo] WSk, PF} Fe &
AlFA o A FAIFA S F3F x| o]t Kim (Kim
NY 1992) <Ite] FZ9} v a2 529 Ca} P 3+
Bk 7R A7 23k, MIREET(20040)9] 73 =
AN A K e 530 mg%z B o 7HTh Wk, Park et
al (1994)& 7834 vdalg-~ AujAFAe] P} Cal 2
AT ET} 2] 71 W¥kth Luciane et al (2003) 917941+ K
537 mg/100g, Na 94 mg/100g, Ca 64 mg/100g, Mg 55 mg/
100g, Fe 1 mg/100ge] A3z ofzte] zto]7h AT

4. 71EE AEAFER|e| b e

= o

soluble oxalic acide}1 &
@ 34, o153 Be
3 Iﬂ(ij & Tm 1977). 442
Table 63} Z+o] total oxallc ac1d9} soluble oxalic acid®| 3}k
S =38} insoluble oxalic acid®] kS A2Fe}it) Total

Table 5. Mineral contents of commercial spinach produced in autumn (Mean"=+SD)(mg/100g.f:w.)

Part Producing areas Mg Ca Na K Fe P
Younghea 74.82+4.117  66.23+0.38" 17.4342.31° 726.54£7.12°  3.18+0.15° 113.36+4.71°
Yongnam 77.0842.27 97.97+3.90° 41.4141.98° 862.79£19.20°  3.41£0.18° 120.90+2.30°

et Gwangdo 81.9243.21° 55.85+1.01° 62.88+0.45° 747.02£17.09°  3.78+0.10° 96.48+1.57"
F-value 3.66 200877 339317 25517 12.84" 61.61"
Younghea 27.83+2.80° 10.50+0.73° 26.08+1.99° 702.49+4.94°  2.68+0.15° 133.1943.59°
Yongnam 42.81+1.53° 38.2242.62° 23.91+0.19° 715.86£1526°  4.34+0.05° 1452443 37°

tem Gwangdo 29.48+2.49° 14.36+0.45° 51.84+5.43 588.16£13.86a  5.40+0.40c 94.1942.31°
F-value 37.14™ 306.02"" 4328" 78.78™ 89.29"" 216477

Y Means of three samples in duplicate determinations.

v ™ p<0.001.

p<0.05, "~ p<0.01,

? Means with different letters are significantly different by Duncan's multiple range test a=0.05.
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Table 6. Oxalic acid contents of commercial spinach

produced in autumn (mg/100g.f.w.)
Part Producing Soluble Insoluble Total
areas oxalic acid oxalic acid oxalic acid
Younghea 794.42 788.79 1583.21
Leaf  Yongnam 978.30 979.46 1957.76
Gwangdo 739.65 844.17 1583.82
Younghea 313.99 2084.77 2398.75
Stem  Yongnam 213.03 2612.37 2825.39
Gwangdo 227.20 1635.98 1863.18

oxalic acid g5 8'34ke] YollA 1957.76mg/100g, Z7]9
A1 2825.39 mg/100g2.2 71 E9kat, YE = £7]7) 1.44)
=uch o FAolA G4k 1583.21 mg/100g, FEARS
1583.82 mg/100g .2 v]5:3t X5 Yehlidloy 7] ¥
HAM = ZHzh 2398.75, 1863.18 mg/100ge 2 =lo]7} U
t} ol= MBREEF(2004) ATFoNH 7S =4 A2 ¢
4t g A3 750 mg%, Kawazu et al (2003)2] &2
A AE AlFR Y FAF FHE 115(% FW), 7+ Alg3]e
LO1(% FW)e 2 & a7t & X5 YeplidlL, 1735
(1977)e] AFellA E7]1e 99 FAtEe] 133 el d3
ot Aoldt A3E YERfAT

Fig. 12 soluble oxalic acid®} insoluble oxalic acid &5 H]
2 YERIRITE o F-9lollA g4k soluble oxalic acid
50.18%, insoluble oxalic acid 49.82%, & 3AHE 7217} 49.97,
50.03%, F AR 46.70, 53.30%°] 32, =7] H9jdA] gt
< 747} 13.09, 86.91%, £'FAh2 7.54, 92.46%, FEALS
12.19, 87.81%2 e} oM v)5:d vl&-g HgAwt
Z7]9 X+ insoluble oxalic acid’} 6~128) =& $X& 1}
ehQlch Jaworska (Jaworska G 2005)% 1199 =851 A
F*]9] total oxalic acid= 654 mg/100g, soluble oxalic acid

Leaf Oinsoluble oxalic acid
BSoluble oxalic acid

Oxalic acid(%)

-
N B O ® O
o o & & ©

5 "

o

Younghea Yongnam Gwangdo

Producing areas

HopAlo} BAEEEH
564 mg/100g, insoluble oxalic acid 90 mg/100g°] 1, Savage
et al (2000)- 22} 329.6, 266.2, 63.4 mg/100g2. 2 JEhG

2 A7 Agske Aol7k Ak

2) ZEn ke 2HA|

)
%R
g
g
)
3
3
1o,
o
u
i
iy
fo r&
__>i‘_'4‘
=
o
op
[
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U.?L‘

A #F¢HeR HF Y

Do) W ofJz} +4ke] FAE Yolok & F2 29
olg}a 3} tl. Combinable Cao] 31 Ca/oxalic acide] B¥]&
o] B& A2 oy 7kA] YA g kg v|X| 1L available
Cao] @2 FX& UeAY (@2 veplle 22 7
Fdez FAgsrtn st

Table 73} Zo] ¥ FHr = <Js4to] Caloxalic acid
0.042, combinable Ca 704.74 mg/100g, available Ca —638.51
mg/100g, &7] F9olMEs Fx4ke] zkzh 0.008, 829.37
mg/100g, —815.01 mg/100go.z Ak ZAEd 4 e
combinable Ca& W11, 41& =9 3}-8-F available Ca2 =
of o] & 715 Ca 2 AT AFAe DFgdez
wAgeA

o]& Park et al (1994), Kim & Im (1977), Kim (Kim NY
1992)] ARt} Caloxalic acide} 2]E o g8 o]& 7}
S@ BEel Fe e FAS A YT £ U 24
Fe Fe FAE VeI

Lo

5. 72 AlEAER|9

FRRIL Ao Ao A%

1% st 8-S BPE 242X 88 Wl ohal A
5
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Hu
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1 dtHJung et al 2001, Kim GE 1998).
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Fig. 1. Soluble and insoluble oxalic acid ratio of commercial spinach produced in autumn,
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Table 7. Oxalic acid and Ca contents of commercial spinach produced in autumn

(Mean"+SD)(mg/100g.f.w.)

311

Part Producing areas Ca Oxalic acid Ca/Oxalic acid Combinable Ca Available Ca
Younghea 66.2340.38 1583.21 0.042 704.74 -638.51

Leaf Yongnam 97.9743.90 1957.76 0.050 871.47 -773.50
Gwangdo . 55.85+1.01 1583.82 0.035 705.01 -649.16
Younghea 10.50+0.73 2398.75 0.004 1067.77 -1057.27

Stem Yongnam 38.22+2.62 2825.39 0.014 1257.68 -1219.46
Gwangdo 14.36+0.45 1863.18 0.008 829.37 - 815.01

" Means of three samples in duplicate determinations.

7HE AlRA R 2223 §%e 33 2de
Table 83} At} & F22Y Ffe] 45 I FHdAE &
9)AQl ol Ao} FxAke] 99.28 mg/100g2 2 7173
=43, 7] FHdAde gsiat 18.85 mg/100g, St
16.50 mg/100g, =4} 13.88 mg/100g2 2 J3ato] 714 =
ko™, p<0.05 FFAlA Fe Al 2ol 7t AUTE A& 7]
of] H]ate] Fajrk 4.60l, & dak 530, FEA4k2 7.2u]<]
E22Y IS JYeplil e, Cho ef al (1993)9] ATellA]
B2t oo AS= dEv)d vlste] 750 & s B
At

Yol 22 a, b TS BY Jalate] F229 a P
66.33 mg/100g, 223 b 20.76 mg/100ge] 32, 234k
Zt7} 67.42, 20.14 mg/100g, F=2H 75.98, 23.30
mg/100gC & Lee et al (2001)2] A4 AlFX 9 A= F
229 a, be] FFL 2 AT} ¥|3 AgE e,
E2t o] AT visd A7E YePIATHCho ef af

KeX
L
o
T

Table 8. Chlorophyll contents of commercial spinach produced in autumn

1993). M et al (2002)9] AFAM &= AFX 9] Z28F a
3teke 60.0 mg/100g, b= 16.3 mg/100ge 2 B A3 HT} %
a R AE et

ZrrYY PAED & 229 a- Y24, Z2EI b
= FEAL 18|31 222 a%t be] T v &L dukxe
2 3:19] vl el 2 AdolA de] Bee sl
AF32:1, §94F 3.4:1, F=4F 33:19] ©¥eS JERIQ T,
Shin (Shin SC 1989)2] mEw|7] 2( 3.7:1), Lee (Lee SK
1991)2] Wlo}&(2.64~3.64:1)2 2 A9} v 5=3 AP 1}
ER ATt

6. 7I2E AlEt AlgA|2] vlEIEl C gt

7HEE Al AlFR Y BER C #q3Fe S3%
Table 99 2t}
mg/100g, &G4

o= FEibo] 7+

(ST = A M-

58.43 mg/100g,

=L,

Ao

O~

(Mean"=SD)(mg/100g.f.w.)

43
H(p<0.01)ol A F)4ke 50.53
64.22 mg/100g

27] RINME FHA Hol

Part Producing areas Chlorophyll a Chlorophyll b Total chlorophyll
Younghea 66.33+4.60 20.76+2.08 87.09+6.67
Yongnam 67.42+5.77 20.14+2.74 87.56+8.51
beat Gwangdo 75.98+5.31 23.30+1.43 99.28+6.44
F-value 3.05 1.86 2.77
Younghea 13.360.33" 5.49+0.68° 18.85+1.00°
Yongnam 12.49+0.06" 4.01£0.20 16.50£0.27°
Stem Gwangdo 10.37+0.64° 3.51+0.42° 13.88+1.05"
F-value 27277 9.40 2845

Y Means of three samples in duplicate determinations.

? Means with different letters are significantly different by Duncan's multiple range test a=0.05.

D" p<0.05, T p<0.01, " p<0.001.
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© Aslom 427} 13.56, 14.11, 10.61 mg/100ge) AL, Yol FTHZE & 2002). o F-9jollx] Bste] e 2229 &
M BEM, 7oA e Sdibe] 7 =t dE E7 ©] 99.28 mg/100g2 2 3%/ FolA 7FF wkm, vlekl C
B} gejabe 3.7vl, SdAhS 41, B 6.1802] HlEL o] A9x% 6422 mg/100go 2 P E=gic)

9 C FFE Jee S JFAT I 3]
2000)c412) 60 mg/100g3} ®] <=3} o}, Kim NY(1992)¢]
AT FZ2E 50.63 mgh, H)LIA AlFAE 11.88
mg%, Kim YH (1973)2] 2 A 23] & 39.88 mg%, Kim (Kim
SO 1985)¢] ¥ AZx]9] A& 3538 mgh, &7]& 11.79
mg%, Lee & Yoon (1988)2] 15.8 mg%o] GIFHr} H& 3
S Uehe] B AR EY B Ay 7 AlEA7E Y
F2 e C %S vehiidich
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Table 9. Vitamin C contents of commercial spinach

produced in autumn (Mean"*SD)(mg/100g.f:w.)
Part Producing areas Vitamin C
Younghea 50.53+3.89")
Yongnam 58.43+6.92°
Leaf
Gwangdo 64.22+4.67°
F-value 2024
Younghea 13.56+0.95
Yongnam 14.11+3.56
Stem
Gwangdo 10.61£1.14
F-value 1.80

D Means of three samples in duplicate determinations.

? Means with different letters are significantly different by
Duncan's multiple range test a=0.05.

DT p<0.05, T p<0.01, " p<0.001.

7. 7123 AlEAZR|e] ME

ABA Qo] M WS WA R M2 2 AT
= Table 103} 2t} Al5X] 357 FollA] Gt
39.19, a —12.42, b 17.81), AL 47.56, a —14.71, b 25.02)
25 /M =2 £AE Jehln, gduEgE Side] o
=& FXE Yehiglen #9F<l Aol gldth

Kim NY(1992)] o)A A1FX| & vpte] Mg =
Ae A7} Bxo AL= L 19.50, a -8.50, b 8.70, v I3}
2A|FA= L 20.70, a =9.30, b 9.80% JER} 2 A3 Ax}
9= zlo]7} U1, Lee AR(1992)9] AF A3t o)A =
L 38.90, a —13.40, b 19.300] 32, AL L 49.0, a —14.70, b
24824 H)=%t A7E YehlQidh

AlER1e] ol o F-AH(p<0.05)0l4] Faliite] 7 Z3
o, FAE & FHE<0.0DNAN F=ite] 7 wska, &
7] F-(p<0.001)0l 4 = FEA>FE>E At ol Tk

TE FFE o FAANA Falat 89.46%, &4t 91.05%,
BT 9167%01%a, Z7] B9(p<0.00D)dM= 7tz
91.05%, 89.36%, 94.67%L.2 Fwato] A3}t 7] BT i
ol 7P #Si

274 ge o ReoA

fr

Aol Mg 81.92 mg/

Table 10. Hunter's color value(L, a, b”) of commercial spinach produced in autumn (Mean™*SD)
Front Back
Producing areas
L a L a b
Younghea 39.19+1.81 —12.42+0.78 17.81%0.87 47.56+1.13 —14.71+0.47 25.02+0.87
Yongnam 37.12+0.80 —11.44:+0.42 14.29+0.42 46.25+0.49 -14.67+0.24 22.95+0.77
Gwangdo 35.58+3.09 —-11.30+1.16 14.36+3.20 45.90+3.33 —13.67+1.34 ’ 21.62+3.64
F-value 2.18 1.59 3.25 0.55 1.52 1.81
D L value : Lightness(white + 100 < 0 black). .

a value : Greenness(Red +100 < 0 — — 80 Green).
b value : Yellowness(Yellow + 70 < 0 — — 80 Blue).
? Means of three samples in duplicate determinations.
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100g, Na 62.88 mg/100g, Fe 3.78 mg/100gC.2 7} %9k,
f32ko] Ca 97.97 mg/100g, K 862.79 mg/100g, P 120.90
mg/100g o] 7P =skom, Fed} P A9 g oA +
NPAEESE E7] Bt o] 3th o F2lolA = Ca, Na,
Po] &7} B-9jol|x= Mg, Ca, Fe, Po] p<0.001 2] 2
Al Aol & e

S22k BaEe oA AFAte 1583.21 mg/100g, B EARS
1583.82 mg/100ge] S 1L, 8-FA4k2 oA 1957 mg/100g, =
71ell A 2825.39 mg/100ge 2 7V &9k, o Roe E7)7)
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