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Abstract

Free and total glutamic acid (GA) in 76 items of Korean foods have been determined by mano-
metric method using glutamate decarboxylase(EC 4-1-1:15). Free GA contents are 10~20 in
cereals, 20~30 in legumes, about 30 in meats, 10~30 in marine products, and less than 10mg %
(w/w) in vegetables. While those of total GA are determined to be about 3 in wheat products, 2
in bareley, 1 in other cereals, 5 in soybean and peanut, 3 in meats, 2~3 marine products, and less
than 0.5% (w/w) in vegetables. Free GA content in soy sauce is exceedingly high to amount 1%
(w/v). The estimated dietary intakes of total and free GA calculated on the basis of the above
data along with those of food consumption survey are §~16g and 400~700 mg per day per person,
respectively.
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Table 1. Effect of NaCl on glutamate decar-

boxylase activity

Saxgz)ple I\é%c)l GA(mg) GA dglt'sg;med Regg/:)ery
1 5 | 76.08 76.4 100.4
2 6 | 76.08 75.7 99.5
3 1 7| 76.08 74.8 98.3
4 ; 8 | 76.08 75.0 98.6
5 9 | 76.08 77.0 101.2
6 10 | 76.08 77.6 102.0
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Table 2. Effect of acid hydrolysis on GA

recovery
s GA, added (mg). |GA, de- Recovery
amples before afier —|termined %)
hydrolysis| hydrolysis] (™8> o
’r’i‘;l;,shg‘; — — 52.5
" 5 - 57.6 1 102.0
" — 10 | 623! 100.8
g:::govy, 2g - - 200.0
" 15 - 214.9 99.4
" — 20 220.0 100.0
soy bean, 3g — — | 162.0
" 25 — 187.2 100.9
” — 30 192.0 100.0
spinach, 20 g — - 54.0 |
” 35 — | 8.5 987
" — 40 | 932, 97.9
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Table 3. Free and total GA contents in Korean foods

(97).

Sample

No. Foods
TR % 1 ®E
1 polished rice( =)
2 glutinous rice(34)
3 polished barley (A=)
4 compressed barley (&)
5 wheat flour(A= ¥, 53 1)
6 foxtail millet(%F4)
7 great millet(F4)
8 | corn, fresh(%4, A4)
9 vermicelli(Z <)
10 ramyun(2}=)
11 bread (%] %)
FR ¥ 2 AE
12 soy bean(d] F)
13 small-red bean(%)
14 mung bean(%¥F)
15 peanut(%4%)
16 bean-curd(F%
17 soybean paste(2 %)
18 soybean sauce(Z}#)
19 soybean sprout(ZvE)
20 mang bean sprout(%F1}-%)
+=BF 3 aug
21 beaf, lean(4] .7])
22 pork, thin(s] x| 3.7))
23 chicken(& 7))
24 sausage(2& 4] #])
25 egg, whole(# &)
26 milk, whole($-%)
27 dry milk(24%)
Hillfg % 8xH{
28 dried anchovy(A = 1)
29 dried cuttle fish(71 97 ¢])
30 pomfret( o] )
31 alaskan pollack(ZH])
32 hair-tail (%)
33 yellow croaker, salted dried
&7,
34 mackerel (2. 5¢])
35 jack mackerel(A 7J o])
36 nibea imbricata(gle])

Mois-

13.3
13.4
11.9
14.3
12.7
10.9
11.5

55.4
12.2

5.6
11.8

9.4
12.2
12.4

8.8
79.9
50.4
72.8
89.0
94.6

77.2

70.0
74.8

60.6
74.8
88.3

3.0

10.9
13.1
73.7
79.4
67.3

36.7
65.3

70.2
76.6

Soluble! Free GA IN Pro- | Total | Published data
ture(/) ( g ;mg/IOOgmg/g sol| (%) tg\/-)N ?96) Free GA| Total
) | sample -uble-N 0) | <) [(mg) IGA (%)
3.45~
46.7| 10.9 233 1.15| 1.00| 1.06| 9.05%4|1,3508
29.4; 4.0 136 | 1.200 1.17] 0.87
85.20 21.4 251 1.91) 1.82] 2.20 2.7748
80.0; 20.3 254 | 1.87] 1.79] 2.15
54.2| 25.7 474 | 1.50; 1.45) 3.10 2.98417
42.0 8.6 205 | 1.72] 1.68/ 0.93
47.6, 10.7 225 | 1.820 1.77} 1.07 1.80®@
2.41(1!!)
15.3 3.6 235 | 0.80| 0.79] 0.59 0. 73498
50.6] 19.6 387 | 1.53 1.48 3.00
442.8, 478.0 | 1079 | 1.75 1.31] 3.87
50.5 24.1 477 | 1.91| 1.86] 2.01
85.0[ 25.5 300 | 6.88] 6.80] 5.39] 25.94%6.6147
56.0, 17.4 311 | 4.01 3.95 3.45| 58.1%%3.7847
72.0| 26.0 361 | 4.25 4.18 2.78 ggiﬁ:”
390.0] 68.8 176 | 4.69] 4.30) 5.40 5.9348
35.0{ 4.3 123 | 1.37] 1.34] 1.51 1.1647
253.0} 192.0 759 | 2.17] 1.92] 2.03 2.447
713.0(1050.0 | 1472 | 1.01} 0.30 1.37 1.4597
171.0; 13.4 780 | 0.90{ 0.73] 0.04
75.0{ 4.7 63 | 0.56] 0.49] 0.01
414.8/ 30.2 73 | 3.15] 2.74/ 2.90] 33% i2.709®
3'40(17)
325.5| 23.4 72 | 2.85 2.52] 2.63) 23" |1.7201
595.0, 35.0 59 | 3.38] 2.79] 3.01 4@ 3.04¢
3_36(11)
563.0/ 92.2 164 | 2.63] 2.07) 1.80
881.3| 17.4 20 | 2.33] 1.45 1.20 1.5818
41.9 2.0 48 | 0.500 0.46| 0.62 0.6349
966.0{ 37.5 39 3.75 2.78 5.23 6.0419
1,556.0| 263.0 169 | 11.27] 9.17] 10.25
2,912.0| 132.0 45 | 11.97| 9.06| 9.62
677.5| 23.9 35 | 3.16] 2.48/ 1.69
613.2] 29.0 47 | 3.24/ 2.63 2.20
548.8| 22.0 40 | 2.93 2.38 1.82
560.0 25.2 45 | 5.65 5.09] 3.60
685.0/ 30.5 45 | 4.20] 3.52 2.15] 20w |3.50®
2.38“8’
401.0] 25.5 62 | 3.21) 2.81 2.00] 19 |2.8247
227.0 10.0 4 | 3.50, 3.27) 1.23
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37
38
39
40
41
42
43

45
46
47

49
50
51
52

54

55
56
57

59
60
61
62
63

65

66
67
68
69

70
71
72

73
74

75
76

dried white bait(¥ o] x)

saury (% 3])

red sea brean(xu])

gizzard shad(H o))

oyster(£)

short-necked cram(u}=| )

crab(A)

dried spiny lobster (&)

soused sping lobster(s] §-%1)

soused small sardine(®d #} &)

laver(#})

dried tangle(®} %)

of A w§

chinese cabbage(v] &)

beet(Z+)

lettuce(AF %)

cabbage(o¥ul} 3)

garland chrysanthemum
s

spinach(A] 2 3])

malvaolitoria(o}-€)

water cress(®]1}2])

onion(%s})

young raddish(g %)

chinese radish(%$-

carrot(F)

egg plant(7}#])

green pepper (X %)

red pepper, fresh(z 3,

potato(ZH =)

sweet potato(-u})

8)

pumpkin(Z.4})
cucumber (g o})
korean melon(3£))
tomato(E u} %)
kimchi(1 1)

N MR
grape(Z %)

peach(&%ob)
pear(¥l])
apple(At3})

71 Et

pineagaric, fresh (o] uv] &)

seasame (A7)

!

b

12.7
65.0
75.0
69.8
84.8
85.7
82.1
20.4
60.7
43.8

5.7

6.6

95.1
92.3
94.8
93.3

90.6

93.0
91.6
90.4
93.5
93.8
66.5
90.0
91.0
85.3
82.4
73.5

94.3
96.4
91.8
82.5

91.6

87.8

89.7

87.9
84.8

89.5
5.5

A A

937.0
627.0
238.0
176.0
219.1
100.3
823.2
1,721.0
497.2
835.0
273.C
150.0

43.0
44.9
30.0
45.2

72.3
72.1

82.5
73.6
8.7
64.6
42.0
20.5
15.0
54.6)
72.4
135.7
80.0

34.7
81.6
4.5
49.0

62.3

62.8
23.0
15.4

212.8

133.0

96°7
32.0
10.1
15.0
32.5
19.0
24.4
108.0
30.0
60.4
87.0
50.8

3.7
4.5
3.2
3.0

4.1
4.0

2.1
4.2

2.0
2.1
2.0

1.2
1.6
11.0
8.0

2.5
2.1
2.0
4.2

27.0

25.2

10.1

4.1
3.0

28.4
20.0

103
51
42
85

148

189
30
63
60
72

319

339

86
100
101

66

57

25
57

31
50
98

22
22
81
100

72
26
45
86

433

493

161

178
194

133
150

9.80
4.12
2.90,
3.20
1.64
1.51
2.68
11.0
1.75
2.90
6.85
2.01

0.23
0.49
0.21
9.25

0.40
0.51

0.83
0.40
0.19
0.51
0.20
0.26
0.19
0.36
0.34
0.36
0.25

0.22
0.14
0.14
0.47

0.22

0.18
0.05
0.08

0.41
3.03

8.86/
3.49
2.66
3.02
1.42
1.41
L@
9.28
1.25
2.07
6.58
1.86‘:

0.19]
0.45
0.18
0.20

0.33
0.44

0.75
0.33
0.18
0.45
0.16
0.24
0.18;
0.31
0.27
0.22
0.17

0.19
0.06
0.10
0.42

0.16

0.11

|
i

0.12
0.03
0.06

0.20
2.90

GEEEELER

8.87’
2.34
2.65
1.76
1.49
1.00
2.45
9.50
1.98
2.20

3.95' 540w

0.82

0.40
0.52,
0.10
0.28

.12
27,

.14
.02
.17
11
23
31
.15,
.09

.30,

0.12

0.26;
3.00

0.86®

1'9(1)
3.02%
0.84"

1.21%

3.03W
0.65%
0.65W
3.99%

0.79W

38~66

0(18)

1.48(1)

0.34~
0.76%

3.15(17}
0.83(16)

0.3447
0. 13(17)

0_14(16)
0‘41(17)

0.26 (16)
0.48“7)

0.21(18)

0. 26(17)
0.22 16
0. 16(16)

0.200

0. 11(16)
3(18)

0.144®
0_16(17)
0.1697

0. 46(16)
0.6217

0.1419

0.14(16)
0_04(16)
0. 04(16)

0.26 {18)
4.1509
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2 FE 2 500mg & 4 Aok o #2 GA 9 7 GA9 29b& 130~170mg 224 FFgF o 2 oo
ol = N&3 FEoA AL uRH AEe 43 o A gt G714 fa GA 4HZFE 5ol HelA
7o Ad sQxd s Aot A2 7 k(X 49 o 1/3 Axytel HA G AL
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Table 4. Average dietary GA intake per person per day of Korean

:;:\ Co M City i Agncu]tural Flsilfri Mouiti"joui_j - i/iﬁlﬁin_gﬁ
Total food intakes (g) 1,027 1,007 f 1,001 1,213 945
Protein (g) 79.5 84.3 | 78.7 ] 78.0 79.4
Total GA (g} 10.0 11.3 10.2 12.5 12.7
Free:GA (mg) 398 08 390 501 481
Total GA(g)/meal ‘ 3.3 " 3.8 [ 3.4 4.2 4.2
Free GA(mg) /meal 133 136 130 i 167 160

I

Table 5. Average dietary GA intake per person per day of women’s college students

— Season |

Winter

T i Spring Summer [ Autumn
Total food intakes(g) 916 930 987 887
Protein(g) 66.8 66.5 58.5 55.2
Total GA(g) 11.5 9.9 11.2 9.2
Free GA(mg) 143.3 135.8 169.0 182.7
Total GA(g)/meal 3.8 3.3 3.7 3.1
Free GA(mg) /meal 47.8 45.9 56.3 44.2

1 TG A5 didr zad 4
FHARWE zozdd 492 & GA4HTLA
A v FHAFS G4 12 19 43 FLe 27 16
22 9.2g02A FeAs o] g 279
ok 2ujv} " (R 6). 2@ o ol A FAH g
Aole] Zddte RAold, 53 H/F 2 2 fel
A 2 ol gAsch. ® 8 GA 43 B oA
= Fd9 A AP 2 F¥ch < 100mgeol+t
e 700mgoly =, o GEL S ¥ 2AAR
ol 4 A2H F(E 4,5)30E & FA .

Table §. Average dietary GA intake per person
per day of college students

I "**-‘\Si Male , Female )
Total food intakes(g) 1,809 ‘[ 1,001
Protein(g) 104 I 59
Total GA(g) 16.2 | 9.2
Free GA(mg) 700 ‘ 589
Total GA(g)/meal 5.4 { 3.1
Free GA(mg)/meal 233 196

ol 9ol AL D YE 3MY EFAHA 4
ZAH2AA R L e A4S FFAY F
CGAA#HFL dAz 9~16gelgn & + =t 284
FFAELAA 8 GAE 13 g dfEz A=
Ao2A 7ol FrAA vehtx deonzg, §3
Ao zA4 AF%F A AAFo] FEIA &L A

A gk, dFqo] AAse 7 GAY F2
19 199 400~700 mg A 5.2 sz ch. o & thA
19 149 Adagoz 3 Fatd 292 133~233 meel
Agge, €31 AFAAFEe 2AF AL AT &
ZQefiA Bed dFaE Az @ Hgdd F
Zare] AA4E g P gAsd GA ¥ 42
uo] o gt 14 % % GA F& W F 4.3~8.7g 224
A AZg A4 FFAAFRS 423 ¥L £
ol (¥ 7). =¥ f GAHL o F 50~330mg o
2 A Haz & o] Moz gort o] FAE
% GAY A5 sAAz Ax 4HAFed & £
ot (E 7). ool L FHE e e AL
2elolAl Bow dWAE FFAD F A TLR S

oz Awg A4% W Foldz Lo
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Table 7. Estimated GA contents per meal of recommened dietary intakes
Se &| . T =
\asoMneal Spring Summer Autumn Winter

\ bflfsik- , lunch‘ dinner bf;e:tk' ‘ lunch]dinner bfr::tk' l lunch!dinner bf‘:;k. ‘ lunch] dinner

Total food intakes(g)| 732 |275 | 658 | 682 225 | 683 | 485 |200 | 600 | 608 367 | 483
Protein (g) 49 | 29.9/ 70.8  46.4] 22. si 47.8 322 27.6) 48.8] 37.9 34.7] 43.6
Total GA(g) 7.3 5.0, 8.7 6. 3| 45 6.8 4.3 50 6.6 6.2l 5.9 5.6

Free GA(mg) 119 54 | 130 110 } 46 ! 289 93 1 47 123 333 ‘165 69
tent of free L-glutamic acid in various foods,

Q
4. =2 of J. Home Econ. (Japan), 12(2), 105 (1961).

B FEAE 765 dlF 2 GA 2 %2l GA @
€ glutamate decarboxylase & A1 &3 o] o4
A é’ﬁﬁﬁi‘:} s8]l GA %L FF 10~20mg %(w
/%), F 20~30mg %, +%%F ¢30mg%, AL
10~30mg %, 28 2 £ F+ 10 mg % o] sto| g oo,
% GA ¥ A7 49§ 3%(w/w), A F 2% 7

5 1%, A5 42 5%, $4F 3%, A 4L 2~3
%, ¥ kY FE 0.5% ol ol k. £ HAdg =
2 GA #gol Eold 1%Y Hoid. ¥H ¢9 A
& Azzsta 4EFAH 2R Ed A7dso 429
@A 120 19 % GA 4HFL HA =2 9~16g9)
3, #7 GA 9 %L 400~700mg F 5oln, o] kL o}
A1dd 14 chFes JFas 24L 42 3~5.3g%
133~233 mg of ¢ -3tct.

E2ATF A5EAd dolA AFH0 =2 Yo 5
A Agddta AN Asday gz P A
ZArg =96, ohgy £ AFE AY P oA A
FYH F2 445 A49% F4A A2 %e AN
ogdas ¢ FIHGE AELES sdn miA
ZAAHE =3
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