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Hygienic Studies on Agricultural Products in Youngnam Districts
(Part III) On the Contents of Inorganic Compound
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ABSTRACT-Contents of inorganic compounds in various cereals (Rice: 62, Barley: 39, Soybean:
58, Unhulled barley: 59) collected from Youngnam Districts in 1989 were determined by the
atomic ahsorption spectophotometer. The results abtained as follows: The ranges of zinc level
in rice, barley, soybean and unhulled barley were 46.91-76.28 ppm, 42.24-77.06 ppm,
73.39-103.69 ppm and 48.08-272.49 ppm, and those of manganes in each samples were
4.96-14.75 ppm, 20.62-16.28 ppm, 23.31-42.488 ppm and 23.52-30.15 ppm respectively. The ranges
of iron level in rice, barley, soybean and unhulled barley were 65.38-141.33 ppm,
52.22-133.25 ppm, 106.32-240.20 ppm and 66.44-108.64 ppm, and those of calcium in each samples
were 10.25-33.67 ppm, 68.94-136.62 ppm, 492.20-967.84 ppm and 75.30-165.85 ppm respective-
ly. Meanwhile, contents of sodium in rice, barley, soybean and unhulled barley were
291.60-453.60 ppm, 462.25-773.60 ppm, 463.83-792.67 ppm and 777.90-950.90 ppm and those of
potassium in above samples were 716.00-1180.60 ppm, 1363.60-1686.00 ppm, 2233.84-2792.67 ppm

and 2042.10-2141.46 ppm respectively.
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Table 1. Operating conditions of atomic absorption

spectrophotometer.
Analysis line Lamp Slit
Element wavelength current width
(nm) {(mA) (um)
Zn 213.9 5 320
Mn 279.5 5 160
Fe 248.3 10 80
Ca 422.7 7 320
Na 589.0 8 160
K 766.5 7 320

Flame condition: Air-acethylene oxidizing fuel leam blue.
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Table 2. Contents of zinc in cereals.
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(Unit: ppm)

Rice(R) Barley(B) Soybean(SB)  Unhulled barley(UB)
Sample place  Sample No. Range Range Range Range
Mean Mean Mean Mean
Taegu R:3, SB:6, UB:9 61.44- 69.12 - 67.94-101.12 53.58-578.10
64.00 89.26 272.49
Sangju R:5, B:5, SB:5 46.08- 74.24 56.32-112.64 72.96- 85.76 -
60.93 77.06 79.62
Kimchun R:5, B:6, SB:5 49.92- 85.76  39.68- 65.28  70.40-107.52 -
60.67 48.85 83.71
Pohang R:5, B:8, SB:6 47.36- 74.24 37.12- 57.60 92.16-125.44 -
59.39 50.88 103.69
Andong R:5, SB:6 48.64- 67.84 - 70.40-121.60 -
54.78 97.35
Chinju R:5, B:5, SB:6, UB:9 53.76-113.36  37.12- 48.64 57.60- 88.31 37.60- 68.15
74.75 42.24 73.39 48.03
Kimhae R:5, SB:5 53.76-107.53 - 61.44- 99.84 -
67.07 79.87
Milyang R:5, B:5, SB:5 67.84- 72.96 42.24- 49.92 79.36-111.36 -
76.28 44.03 91.90
Ulsan R:5, B:3, SB:6, UB:13 57.60-103.68  42.24- 70.40  46.08- 96.00 39.95-439.455
74.50 55.04 74.03 73.93
Samchunpo R:5 52.48- 54.28 - - ~
57.62
Hamyang R:5, B:2, SB:3, UB:7 40.00- 60.16 55.04- 56.32 87.04- 92.16 39.95- 71.91
46.91 55.68 90.45 52.97
Chungmu R:5, SB:10 37.12- 83.20 - - 41.36- 76.14
51.97 58.75
Masan R:4, B:5, SB:5, UB:10 48.64- 53.32 39.68- 55.04 72.80- 89.60 38.54-594.55
59.09 44.54 83.20 173.61
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Table 3. Contents of maganese in cereals.

(Unit: ppm)

Rice(R) Barley(B) Soybean(SB)  Unhulled barley(UB)

Sample place Sample No. Range Range Range Range
Mean Mean Mean Mean

Taegu R:3, SB:6, UB:9 14.18- 15.937 - 10.62-53.10 16.06-37.23
14.75 34.22 23.52

Sangju R:5, B:5, SB:5 10.62- 15.932  14.16-15.93 30.09-35.40 -
14.16 13.45 32.57

Kimchun R:5, B:6, SB:5 12.39- 12.397 8.85-15.93 31.86-46.02 -
12.39 12.39 37.52

Pohang R:5, B:8, SB:6 7.08- 12.39 10.62-15.93 19.47-54.87 -
10.02 13.94 33.63

Andong R:5, SB:6 12.39- 42.485 - 10.62-46.02 -
20.89 32.45

Chinju R:5, B:5, SB:6, UB:10  12.39- 60.18 14.16-17.70 12.39-67.28 14.60-32.85
51.74 16.28 27.73 23.69

Kimhae R:5, SB:5 5.31- 12.39 - 14.15-40.71 -
10.62 30.09

Milyang R:5, B:5, SB:5 5.31- 10.62 10.62-17.70 31.86-42.48 -

4.28 14.10 37.40

Ulsan R:5, B:3, SB:6, UB:13 7.08- 14.16 10.62-17.70 17.70-33.63 22.63-51.83
10.62 12.88 23.31 30.15

Samchunpo R:5 47.11-284.70 - - -
14.51

Hamyang R:5, B:2, SB:3, UB:7 3.54- 17.08 10.62-10.62 26.55-44.25 19.71-32.21

4.96 10.62 36.58 26.07

Chungmu R:5, SB:10 12.39- 15.93 - - 21.90-29.20
13.81 24.30

Masan R:4, B:5, SB:5, UB:10 7.08- 17.70 7.08-26.55 24.78-60.18 14.60-32.85
11.51 14.51 42.48 24.87
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Table 4. Contents of iron in cereals. (Unit: ppm)
Rice(R) Barley(B) Soybean(SB)  Unhulled barley(UB)
Sample place Sample No. Range Range Range Range
Mean Mean Mean Mean
Taegu R:3, SB:6, UB:9 53.84-127.87 - 80.77-403.80 23.00-119.60
93.90 240.20 66.44
Sangju R:5, B:5, SB:5 33.65-161.52 87.49-201.93 100.90-114.41 -
11.31 133.25 106.32
Kimchun R:5, B:6, SB:5 74.03-397.07 60.57-127.87 121.14-181.71 -
15.48 94.22 139.98
Pohang R:5, B:8, SB:6 67.84-161.52 87.49-127.93 127.87-195.17 -
122.59 106.00 160.40
Andong R:5, SB:6 74.03-168.25 ~ 100.95-437.45 -
127.87 227.70
Chinju R:5, B:5, SB:6, UB:10 60.57-201.90 53.84- 67.30 94.22-161.52 30.80-151.80
138.64 59.22 124.51 90.62
Kimhae R:5, SB:5 60.57-148.06 - 87.49-195.17 -
109.23 122.49
Milyang R:5, B:5, SB:5 100.95-215.36 53.84-100.95  87.49-195.17 -
141.33 87.49 135.95
Ulsan R:5, B:3, SB:6, UB:13 60.57-262.47 74.03-127.87  47.11-188.44 13.80-193.20
135.95 94.22 126.75 108.63
Samchunpo  R:5 47.11-284.70 - - -
121.55
Hamyang R:5, B:2, SB:3, UB:7 47.11- 94.22 94.22- 94.22 114.41-121.14 32.20-133.40
71.32 94.22 118.90 94.62
Chungmu R:5, SB:10 67.30-302.85 - - 41.40-165.60
168.90 86.94
Masan R:4, B:5, SB:5, UB:10 47.11-100.95 53.84-134.60 110.95-127.87 18.40-138.00
65.62 92.87 113.06 74.52
oo Ha, HA FEEES dels 230 A Ho] AFxY A)gol4] 2233,83ppm, kAo
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Table 5. Contents of calcium in cereals. (Unit: ppm)
Rice(R) Barley(B) Soybean(SB)  Unhulled barley(UB)

Sample place Sample No. Range Range Range Range
Mean Mean Mean Mean

Taegu R:3, SB:6, UB:9 10.14-24.84 - 513.36- 982.50 71.30-173.60
16.24 744.28 128.82

Sangju R:5, B:5, SB:5 22.08-27.60 99.36-115.92 458.16-1070.88 -
24.29 108.20 714.82

Kimchun R:5, B:6, SB:5 5.52-22.08 110.4 -138.00 612.72- 938.40 -
10.25 125.58 807.02

Pohang R:5, B:8, SB:6 13.80-27.6 63.48-146.28 347.76-1142.64 -
20.42 119.60 776.48

Andong R:5, SB:6 24.84-38.04 - 276.00-1076.40 -
33.12 779.24

Chinju R:5, B:5, SB:6, UB:10 27.6 -41.40 113.16-115.92 298.68- 888.72 74.40-176.70
24.29 114.82 521.64 143.89

Kimhae R:5, SB:5 19.32-27.6 - 331.20-1164.72 —
24.29 815.12

Milyang R:5, B:5, SB:5 16.56-30.36 35.88-107.64 430.56-1098.48 -
23.18 68.94 754.03

Ulsan R:5, B:3, SB:6, UB:13 24.84-38.64 115.92-121.44 226.32- 844.56 26.00-100.10
29.81 118.68 492.20 75.30

Samchunpo  R:5 2.76-27.6 - - -
14.90

Hamyang R:5, B:2, SB:3, UB:7 10.28-33.12 129.72-143.52 728.64-1098.48 67.60- 89.71
14.35 134,62 967.84 8L.71

Chungmu  R:5, SB:10 16.56-24.84 - - 61.10- 98.80
21.53 75.53

Masan R:4, B:5, SB:5, UB:10 19.32-33.12 85.56-140.76 563.04-1175.76 108.50-263.50
26.91 100.52 918.53 165.85

z2Q9%

19891 59 & odudauellA e A3 624, 27398, olF 584 neln Fue] 59 § & 218HE A XF
Wz oA gleke S48 AaE ohg ) B, ojdde] xlodd HE{aER 446, 91-76, 28 ppm, 2.2] [ 42, 24-77, 06 ppm,
ol o 73,39-103, 69 ppm 22l AMelol] gloIA 48,03-272,49ppm & uElim, =7 A9 4 4,96-14, 75ppm,
X210, 62-16, 28 ppm, HF © 23,32-42. 48 ppm 22 A¥ ol glejAd 7zt 23,52-30, 15ppm & F Yebxitt, =3 e
o3y sFaleke 4 65,38-141. 33ppm, 2.2l 59.22-133.25ppm, ©hF 106, 32-240, 20 ppm, ZE.2| . 66, 44-108, 63
ppmolgerd, Z<el A9t 410, 25-33.67ppm, 22| 68,84-136, 62ppm, T . 492, 20-967, 84ppm 1E|iE HH
2] : 75, 30-165, 85 ppm o2 5 >H2>AnA>H oz Fhislo] et T EF] Ay FFERL 4129160
-453,60ppm, ¥ 462, 25-773. 60 ppm, ©HF : 463.83-792,67ppm 12| Ax=2]: 777,90-950, 90 ppm 22 ERLE,

7+ 4 716, 00-1180, 60 ppm,
-2141, 46ppm & 77t FRsted RGPz Z Aol VeI,

3.2 1 1363, 60-1686. 00 ppm,

o] 5 © 2233, 83-2792, 67ppm zEla FEF 2042, 10
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Table 6. Contents of socium in cereals.

(Unit: ppm)

. Man, J.M.: Principles of Food Chemistry, pp.
171-187(1976).

. Fennema, O.R.: Principles of Food Science(I),
Food Chemistry, p.350(1976).

L oldel, AlEA  AHAAESE, AlFE3A), pp,
168-177(1977).

L GEE HAM e, AlF2 34}, pp, 377-394

dULY] =& o 4 T T3
3]

4, Zaredokrlakakalz], 6(1), 73-79(1977).
+£58, sl I FF T FI4 ekl A7
A7 (D, &3, U4 9] 2 Sweden A5,
Fokohsba=5-3, 19, 75-81(1974).

g, Avjsh, stdal  AFA|ale] YelaE &
24 ¥, dFAT A A, 10, 299 -304

10,

11,

12,

13.

Rice(R) Barley(B) Soybean(SB)  Unhulled barley(UB)

Sample place Sample No. Range Range Range Range
Mean Mean Mean Mean

Taegu R:3, SB:6, UB:9 274-370 - 512- 773 690.00- 816.00
317.00 463.83 781.55

Sangju R:5, B:5, SB:5 297-380 517-683 556- 723 -
332.00 557.20 619.20

Kimchun R:5, B:6, SB:5 249-414 556-608 529- 638 -
322.80 576.83 569.00

Pohang R:5, B:8, SB:6 252-358 497-554 535-1832 -
291.60 462.25 842.67

Andong R:5, SB:6 270-438 - 538- 795 -
387.00 647.33

Chinju R:5, B:5, SB:6, UB:10 398-527 766-785 626- 759 725.00- 836.00
368.40 773.60 724.83 777.90

Kimhae R:5, SB:5 381-522 - 703- 805 -
438.60 743.00

Milyang R:5, B:5, SB:5 331-494 460-491 721- 822 -
411.80 470.20 774.40

Ulsan R:5, B:3, SB:6, UB:13 419-510 467-521 671- 839 834.00- 951.00
453.60 485.33 792.67 888.30

Samchunpo R:5 302-388 - - -
409.00

Hamyang R:5, B:2, SB:3, UB:7 287-342 488-560 693- 755 799.00-1051.00
316.60 524.00 732.33 881.85

Chungmu R:5, SB:10 350-424 - - 856.00-1032.00
393.00 950.90

Masan R:4, B:5, SB:5, UB:10 347-483 442-609 680- 858 758.00-805.00
406.25 485.00 733.00 782.30
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48, 523-527(1977),
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F I EEROIEEREI O T,
F3k, 48, 529-532(1977),
KA, HRET | RSl 2 SR,
BAR AT, 17, 200-205(1976).,
ERZH, BHE= RROESR2ORM L
B, p.188(1978).

aolA, =k, & A, d™3), AAA, P23,
T L AFo| ol K= Fokol AFek &4
AT, FHREAATUE, 9, 389-393(1972),
A, AU T4 el AESE A7 (# 1
B) ekt o 574l dale], Ak =-EA
20, 427-432(1981),

BATIHALRLS

14, A=k, A7E, A, 28 e F ey

The Korean Journal of Food Hygiene, Vol. 4, No. 3



184

D.H. Chung, S.Y. Kim and H.K. Chung

Table 7. Contents of potassium in cereals.

(Unit: ppm)

Rice(R) Barley(B) Soybean(SB)  Unhulled barley(UB)
Sample place Sample No. Range Range Range Range
Mean Mean Mean Mean
Taegu R:3, SB:6, UB:9 693- 978 - 2270-2877 2100-2143
835.33 2552.00 2114.66
Sangju R:5, B:5, SB:5 887-1208 1401-1729 2334-2844 -
1003.20 1549.00 2527.40
Kimchun R:5, B:6, SB:5 914-1057 1345-1479 2399-2646 -
908.60 1431.50 2510.00
Pohang R:5, B:8, SB:6 779- 961 1413-1728 2500-2832 -
868.80 1535.25 2671.00
Andong R:5, SB:6 706-1648 - 2437-2774 -
1124.40 2605.83
Chinju R:5, B:5, SB:6, UB:10 762-1650 1794-1919 2552-2698 1737-2156
1180.60 1852.60 2233.83 2042.10
Kimhae R:5, SB:5 775- 882 - 2406-2585 -
809.40 2527
Milyang R:5, B:5, SB:5 775-1075 1307-1446 2597-2680 -
925.40 1363.60 2624.60
Ulsan R:5, B:3, SB:6, UB:13 755- 915 1445-1681 2231-2637 2049-2481
838.40 1548.67 2470.83 2141.46
Samchunpo R:5 784-1242 - - -
981.6
Hamyang R:5, B:2, SB:3, UB:7 830- 913 1650-1722 2678-2885 1927-2257
868.20 1686.00 2792.67 2124.28
Chungmu R:5, SB:10 764- 963 - - 1824-2167
850.60 2071.80
Masan R:4, B:5, SB:5, UB:10 799- 950 1392-1721 2363-2870 2039-2188
716.00 1585.60 2638.60 2106.10
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