KOREAN J. FOOD SCI. TECHNOL.
Vol. 5, No. 4 (1973)

ZERNEL| o}Oj Al XM} T CPEY Rl XM 71| RS o7
0f # k=
delastw]Fagd, AEARAGaA
(19731 84 18¥¢ )

Studies on the Amino Acid Composition of Korean
Fermented Soybean Meju Products and the Evaluation
of the Protein Quality

by
Cherl-Ho Lee
Department of Food Preservation, The Royal Vetertnary and
Agricultural University, Copenhagen, Denmark
(Received August 18, 1973)

Abstract

This study analyses and compares the amino acid composition and available lysine content between
Korean fermented soybean Meju and its products as well as home-made and commercially made products.
The protein quality of the products was evaluated by the result, and the biological value of the
proteins was estimated by using the regression equation for chemical score to biological value as
calculated by B.O. Eggum. The amino-N content of soybean is found to be 85% of the total nitrogen
content and is reduced to approximately 75 % in the fermented products except home-made soysauce,
where as the content of ammonia-N and other N-compounds is increased. The difference in protein
quality between home-made and commercially made products is not found to be significant. The
protein quality of soybean is not damaged greatly in the making of Meju but is seriously damaged
during the long periods of ripening. After the ripening the chemical score of the products’ protein
is reduced to approximately one half of the original soybean protein and the available lysine content

to 1/3~1/2.
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Table 1. Chemical composition of Korean fermented soybean Meju products

Moisture

ERIE R RN

Ash  Crude  Crude Crude Carbote Salt p
protein  fat fiber hydra (g/100g)

%) (%) (%) (%) (%) (%) %) (%D
Soybean 8.99 456 38.06 20.67 4.68 23.04 0.22 0.52 0.24
Home-made Meju 23.18  4.10 43.00 17.8¢ 57 6.13 028 061 0.2
Soysauce 68.94 24.26 4.38  0.05 ~ 234 235 009 0.05
Soybean paste 59.35 15.96  10.63 8.39 2.58 3.09 14.68 0.19  0.17
Hot bean paste 49.39 1371  9.25 424 228 21.13 12.43 0.14  0.08
lgggﬁf{;;"made soybean 30.45 3.60 29.38 3.06 5.04 2847 022 0.46 0.17
Soysauce 73.18 1548 7.13  0.03 ~ 418 149 0.06 0.03
Soybean paste 50.84 14.95 13.31  7.39 1.69 11.82 14.01 0.14  0.07
Hot bean paste 54.16 9.59 6.31 3.01 2.06 2487 890 0.08 0.04
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Table 2-1. Amino acid concentration
(g amino acid/16 g N)

Soybean  Meju ioe);tl.el?%i—mixture
Aspartic acid 11.04 10.23 10.02
Threonine 3.90 3.72 3.87
Serine 4.82 4.48 4.60
Glutamic acid 18.82 17.15 19.02
Proline 5.26 5.62 5.39
Glycine 4.20 3.63 4.11
Alanine 4.41 3.78 4.4
Valine 4.94 4.53 4.81
Isoleucine 4.60 4.34 4.16
Leucine 7.49 7.00 6.90
Tyrosine 4.05 4.22 4.42
Phenylalanine 5.02 4.72 4.65
Lysine 5.73 5.54 4.89
Histidine 2.47 2-36 2.14
Arginine 7.71 6.38 5.04
Methionine 1.62 1.30 1.35
Cystine 1.46 1.3 1.19
Tryptophan 1.10 1.13 1.21
(Ammonia) (1.29 (2.45 (1.93
T o acid 93.83  92.75 92.93
N as percentage 6.70 8.66 6.54

of dry matter

Table 2-2. Amino acid concentration
(g amino acid/16 g N)

sSoysaucefSOysauce‘!Soy beanSoy bean

| (H) ’ S ;Paste(H)ipaste(S)
Aspartic acid 7.20 5.87 8.67 10.32
Threonine 2.57 2.93 3.83 3.63
Serine 2.69 4.37 4.46 4.50
Glutamic acid 16.74 32.80 13.81 18.60
Proline 3.88 10.24 4.47 5.59
Glycine 3.02 3.40 4.17 3.88
Alanine 4.34 3.38 6.40 4.09
Valine 2.72 4.25 5.80 4.24
Isoleucine 2.57 3.91 5.04 4.61
Leucine 3.78 6.45 8.28 7.42
Tyrosine 1.32 1.96 5.26 3.50
Phenylalanine 2.55 4.21 5.87 4.71
Lysine 7.45 3.19 6.48 4.7
Histidine 1.48 1-47 2.07 1.70
Arginine 1.64 3.27 3.58 4.89
Methionine 0.42 0.55 0.81 0.80
Cystine 0.51 0.52 1.35 1.05

Tryptophan 0.00 0.00 1.46 0.84

¥ 3

T AE 343 A
(Ammonia) 4.09) (2.55) (1.98) Q.41>
Total g -
amino acid 68.97 95.32 92.33 90.25

N as percentage

of dry matter 9.39 9.63 652 6.05

Table 2-3. Amino acid conoentration
(g amino acid/16 g N)

Reference
Hot bean Hot bean patterns

paste(H) paste(S) Whole .

egg FAO ‘
Aspartic acid 8.90 9.94 10-36 —
Threonine 3.29 3.7 5.14 2.8
Serine 4.25 4.60 7.72 —
Glutamic acid 23.60 19.02 14.68 -
Proline 6.83 5.44 - -
Glycine 3.97 4.27 3.59 -
Alanine 4.06 4.62 6.11 —
Valine 4.86 5.13 7.54 4.2
Isoleucine 4.36 4.33 5.76 4.2
Leucine 7.24 7.26 8.90 4.8
Tyrosine 3.85 4.26 3.63 2.8
Phenylalanine 4.89 4.78 6.69 2.8
Lysine 4.15 3.51 6.65 4.2
Histidine 1.91 1.84 2.54 -
Arginine 5.19 5.47 6.15 —
Methionine 0.91 0.98 3.01 2.2
Sulfur-co
Cystine 1.20 1.30 2.33ntaining
total: 4.2
Tryptophan 1.03 0.83 1.49 1.4
(Ammonia) 1.94) 1.6 - —
N as percentage 3.90 2.73

of dry matter
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Table 3. Composition of the nitrogen compounds
in the total nitrogen of the soybean products

. Other

N ANHN N comp
Soybean 84.49 6.64 8.87
Nome-made(H) 77.29 1261 10.10
Soysauce 53.19 21.05 25.76
Soybean paste 75.09 10.19 14.72
Hot bean paste 76. 46 9.99 13.55
Industrial-made(S)
Soybean meal-koji- 75.76 9.93 14.31
mix.
Soysauce 71.13 13.12 15.75
Soybean paste 73.24 7.26 19.50
Hot bean paste 74.92 8.60 16-48
Foh FARFUE ATE EAD Uk AW A

gl wiiql biological value, protein efficiency ratio,
Thomas Mitchell method ¥ A3 44 S& AYPFE
o AH B g, Aok Gl 2A 4 W
onz REY Hrig FAL WFAYE A o
#r}. yhwel Mitchell and Block(1964)0 9 dted gt
%] Chemical score v} Oser(1951)
acid index(EAAD) 5 ste-d #iylo ul ¥ AL 75
ok A £BESEE DN T ool 24l
gzt zlol ohe @A 43S E A% % e o
ofao) o3} Aol o5t @y ProE FeH© 4
%3 Ba FA H4E 9 04234 Eggum 1.2
290 A BAH A7l ke
value 2} chemical score ¢} 9]
uk ¥ 519l o
Chemical score=—21.64+1. 18 XB.V.
s=9, 09, sb=0.18, r=0.88

Ao AR AV o] &kl AFA T obrlx
A Aol 2lsled AAx chemical score 238 o akg o]

k=3

%ol essential amino

= 2] biological
ohzjsr el

2 ol A o] biological value & t»L-s}gic} Table 4
o skl vheh ol RRAL Bk S et 2

F-7F 5090 wlZshd Ml E AL Az A s 43~45%F
TR A B ol F £5 +old gAEe
3 0~32%9) f‘*“ﬂﬂ'g PR R I = ]
value £ 3 ]

o] o}F w3 7149 73—?— trvptophan of A # g5l o]
A %ol 71 st

HE ‘11
1 biological

} olul - 4kl methionine 8k

Eggumve}l Fgabg Aol e of b
Aol BV.E 62.0%24 % AflelA Fax) g

Wgel B.V.s} b oA
reference amino acid pattern -2 whole egg protein © 2
Ak.g_‘g» 73_?, :12}1;}

doE AR 483

T =1

4] FAO reference patternd®.g

AFAEY ololeat Z4% 2 dulg Ed B}

2135

Table 4. Chemical score and Estimated Biological
value of the protein of the soy-bean products

Most limiting | Chemical

Amino acid | score B.v.
Soybean Methionine 53.82  63.95
Home-made Meju Methionine 43.19 54.94
Soysauce Tryptophan 0.0 18.34
Soybean paste Methionine 26.91 46.14
Hot bean paste Methionine 30.23 43.96
Industrial-made
soybean meal- Methionine 44.85 56.34
koji-mix
Soysauce Tryptophan 0.0 18.34
Soybean paste Methion ne 26.58  40.86
Hot bean paste Methionine 32.56  45.93
Egg 100 100
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Table 5. Available Lysine of the soybean products
Available Total

Lysine Lysine- i‘ll(;éTL

g/16g-N g/16-N
Soybean 4.98 5.73 91.4
Home-made Meju 4.03 5.54 72.7
Soysauce 1.32 7.45 17.7
Soybean paste 2.33 6.48 35.9
Hot bean paste 2.03 4.15 48.9
oustialmade SOV 270 489 5.2
Sovsauce 0.20 3.19 9.1
Soybean paste 1.27 4.71 26.9
Hot bean paste 0.87 3.51 24.8
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