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=ABSTRACT=

A study on the balance of essential amino acids in Korean diet and further investigation
on quality of protein through optimum combination of foods using the least square method
based on FAO/WHO (1973) provisional score patterns were carried out.

The results of the optimum gross combination are summarized as follows:

1) The first limiting amino acids of the Korean diet was found to be methionine and
cysteine based on both whole egg and FAO/ WHO ( 1973 ) provisional score patterns.

2) Weight ratios between rice and beef, chicken, pork, rabbit meat are 7:3, 4:1, 4: 1,
and 3:1. The amino acid score and the least amino acid are 100( phe+ tyr ), 99( thr), 111
(trp), and 109(leu) for each combination. This result indicates that pork and rabbit meat
can be high quality protein sources for the rice eating people.

3) Weight ratios between rice and anchovy, saury, ark shell, pollack, cuttle fish, tuna
and herring are 2:1, 5:1, 3:2, 3:1, 3:1, 4:1, and 3:1,

4) Weight ratios between potato and rice, wheat flour are 8:1 and 24:1. Lysine, the
limiting amino acid of rice and wheat flour can be complemented by combining these with
potato.

5) It is possible to apply this idea on typical Korean dishes. For example, in case of
soybean —sprout rice the optimum combinations of rice: soybean—sprout: pork and rice:

soybean -sprout : beef are 4:1:1 and 11:1:5.
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It is of utmost importance to pursue further more desirable combinations with more

complex food items and transform the result obtained by the computer analysis into more

practical terms for practical use.
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Table 1. Comparison of scores and 1st &2nd limiting amino acids based on two different reference patterns

at DREZ Spring menu

Score Based on:
FAO/WHO ( 1973) Whole Egg
1st LAA 2nd LAA 1st LAA 2nd LAA
Mon: B 80 Saa . 8 Thr 51 Saa? 68 Val
L 91 Trp 98 Saa 54 Trp 63 Saa
S 105( Thr, Saa) 114( Val }® 68 Saa 82 Val
Tue: B 110( Thr) 112(Lys ) 74 Saa 76 Trp
L 106{ Saa, Thr) 114( Val ) 68 Saa 71 Trp
S 102( Val ) 104( Thr) 72 Saa 73 Trp, Val
Wed: B 94 Trp 103( Ile ) 55 Trp 68 Ile
L 103( Saa) 110( Lys) 66 Saa 74 Trp
S 92 Saa 108( Lys } 59 Saa 79 lle
Thu: B 85 Thr 89 Saa 57 Saa 80 Ile
L 91 Thr 97 Trp 58 Trp 71P+T
S 61 Trp 95 Ile 36 Trp 63 lle
Fri: B 116( Thr) 117( Saa ) 75 Saa 80 Ile
L 89 Saa 93 Thr ~ 57 Saa 71 Trp
S 106 ( Saa ) 110( Leu) 68 Saa 75 Trp
Sat: B 85 Trp 111( Thr,. Saa) 50 Trp 71 Saa
L 78 Saa 86 Lys 50 Saa 61 Trp
B: Breakfast
L: Lunch
S : Supper

1) DRL: Daeduk Research Laboratory.
2) Saa indicates sulfur containing amino acids.

3) Amino acids in the parenthesis indicate the least amino acid.’

—264—



—ZA4el - o] R} - o] 7] -

Zn  nzg

1) =¥~ (DRL) A=t ofvlaedtrt 2 A 1
A} 3k obw) et

Table 1) 93+ Aidad T3 A 2425 A1
A &t obn] =419 ofw| xAbvlE BEHslRT P F 3L3E
%k ol 4T 19F ARAFY dFomxet
%S FACG/WHO(1973) provisional score ®r}1.21
WA 1699 Fo Awe) "polrjnAl FFoz W
o} & Asfolgiet =g F 7lEel oe) TUI A 1A
§f olulieAlo] AMAR L 174%F 12402 705% o]
9=

4 A RS 2z Aforiitol A 1, A 24 3 ofwl At
o2 AR ESFE vag A3, A 14 obux4t
2 i3k obnixeAbe 2 FAdsbgaL, A 2AF ofvlx
AL obn]x 2k7}e] A2 threonine, 543719 73 $- try-
ptophan o] gk 0] 19725 ARB0 A A 1A%
opmlxate 2 wrEA A3t x| s, AP, AT Fof
9} &t lysine, threonine, tryptophan$ali= 44311 &

Table 2. Regression equatios of amino acid score
)P to chemical score (Y)? of 1st & 2nd
LAA at DRL¥

Regression Equations

1st LAA 2nd LAA

Spring Y= -851+0.73X Y=28.77+0.42X
Summer Y= -5.50+0.71X Y=30.91+0.40X
Fall Y= 3.80+0.63X Y=35.53+0.35X
Winter Y= 2.08+0.69X Y=50.32+0.21X

1) Amino acid score(X) =Scores based on FAOQ/
WHO ( 1973).

2) Chemical score(Y ) =Score based on Egg.

3) DRL: Daeduk Research Laboratory.

Table 3. Analysis of variance for a week data at DRL
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9] 3}87H(X) 9} obnl = AZH(Y) 7he] AbshaiA| = Table
29} ek 2Ag ofv Ak LE ) ol sk 84 A 4L, o}
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o2 FR=six)uk AA 2 Wig 27153 negative com-
bination 857} ZAbel Al Al LAl et e{z] 359
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7} 2 A 14) & ofw] 42 Table 49} Ze}

A3l 7 2 FHAFQ) i ] Al 1A fofu]e
At lysine o] F5A| Foll = vlad FHsta w2 5
29 A) 147 obu] A T3 ofn|mAlo] el & ¥
2y Fome 7 AF7 wl¥Ae] el 34 (protein
complementarity) 7} A= A1, Table 4 o) &sha
a3l o5 E34] S g2 72:28(2F 3:1)R o]
w) obmlAtrlE 5 AF ZAY ofulxitslre 2
89 2 Ar&sw A 134 & ofw] Ak THa) ofn| x4t
= Fig 1o viehd 2z} 72

g 2®e g3} o) 59 57h=| wf Ful g FE FEL
FAT, 43} o o] 3" e]42 80:202 84 olx] PER

o] 263.0.2 74 ¢85} s ol & AFR k)

Source of variation Sum of squares DF Mean square F Significance of F
Week 2136,552 5 427.310 1.154 342
Meal 1344.777 2 672.389 1.816 171
Amino acids 14359,735 7 2051.391 5.541 .001 "

* Significant difference at p< 0.01.
Refer to Table 1. -
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Table 4. Optimum gross ratio, amino acid scores and 1lst limiting amino acid { LAA) of rice(A ) combined

with other foods( B)

Optimum  Gross Amino acid score
Food Group Food ( B) Ratio & 1st LAA
A:B i A+B
Legume Soybean 3:1 89 Saa
Vegetables Mung bean sprouts 3:1 83 Saa
Soybean sprouts 8:5 75 Saa
Seaweeds Laver, dried 47:1 79 Lys
Tangle 4:1 76 Lys
Meats Beef 7:3 100 P+T
Chicken 4:1 99 Thr
Pork 4:1 111( Trp)
Rabbit 3:1 109 (Leu)
Bacon 1:1 99( Saa)
Ham 3:1 105( Saa, Thr)
Fish & Fish products Sardine 3:1 117( Saa )
Anchovy, raw 2:1 115( Thr)
Saury 5:1 109( Thr)
Ark shell, raw 3:2 108( Thr )
Pollack, Alaska 3:1 105( Thr)
Carp 3:1 109( Thr )
Cuttle fish, raw 3:1 105( Thr, Val)
Tuna 4:1 109 Thr)
Herring 3:1 109¢ Trp)
Mackerel, raw 4:1 106( Saa )
Milk Milk, cow, dried 2:1 102( Thr)

1) Amino acids in the parenthesis indicate the least amino acid.
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76031t}
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vl A7 72 WA 86ojglel s &Rl i)

(Fig.2) 2137, §a7], sAx| 37, Exjars] 9 =i &t
& A7 7:3,4:1, 4:1,3:18 Wi FA] 25 ofr|x
A7be 27 100, 99, 111,1090] e}, & 43t 4|37 ¢
B3] 8 o ek ol dlrbe 99,1000 2 f-4kskdd
3, )X 2y, Era] skl WA Hariue 3-eod
2 vl gbel £ obel Al be 111, 109 2 o5 £gteh
o] Ea} -2 1:1, 312 A A olvjeirtEs 99,
1052 AR A, gk Bl AL AL B} A
o)zl th sl o}, A3} o] Fo W FF AA 2 4 A5
59 olujxAlrlrt A k| 4F-& Hojelz 4
ol g 3:12 Mg ofvlicatsts 1170] g1 o]d
ole}, a3l @A @)e] 2:1.2 A ol dlsle 115
2 AbEs g el s gd 2AzAMN, R, 20 F
e, oo}, 20y, =}, Aol T WA olul Ayl

—266 —



~R Aol - oA - 01712 -

N Soy Bean ! T126
" ; J124
e LT LTI d L T A A S
™ : J 133
lle = I: L
A/ L
Thr IISB
g n J120
Rice -+ Soy (72: 28)

Saa L

The | 105
Trp J‘I3O
I | [
| | 4 |
0 25 50 75 100 125 150 %
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Fig. 2. Amino acid score variation of rice, potato

and wheat flour combined with meats.
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Table 5. ?Et)lmmn gross ratio, amino acid scores & 1st LAA of rice, potato & wheat flour( A ) with meats

Optimal Gross Ratio( A:B)

Amino Acid Score (A+B)

Food(A)

Food (B Rice Potato wheat flour Rice Potato wheat flour
Beef 7:3 16:1 1:1 100 P+ T 72 Saa 99 Thr
Chicken 4:1 27:1 2: 99 Thr 79 Saa 87 Thr
Pork 4:1 28:1 7:5 111( Trp )V 75 Saa 107 ( Thr )
Rabbit 3:1 23:1 3:2 109( Leu) 80 Saa 99(Leu)

1) Amino acid in the parenthesis indicates the least amino acid,
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Fig. 3. Amino acid score ranges of optimum combination of rice, potato and wheat flour
with other food items.
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Table 6. Comparison of 1st LAA of Korean rice, gruel, soup cookery recipes!®’ and optimum gross ratio by

least square method

Name of Food Proteing/ Ingredients Ratio of 1st LAA Calculated
Serving Ingredients optimum _ 1st LAA
gross ratio
Rice :
Red Bean Rice 10.6 Rice: Red Bean 10:1 85 Lys 2:1 89 Saa
Soybean Sprout Rice 12.7 Rice : Soybean sprouts 15:4 87 Saa 2:1
Oyster Rice 16.1 Rice : Oyster 15:6 96 Lys 2:1 98 Lys
Vegetable Rice 24.6 Rice : Carrots : 15:1:2:2:4 101 (-Saa )¥’ -2 -
Soybean sprouts :
Soybean : Pork
Bi Bim Rice 22.9 Rice : Soybean 4:1:1:2:3 107 Saa - -
Sprouts : Spinach :
Egg : Beef
Fried Rice 15.2 Rice : Carrots 15:2:1:3 98 Saa - -
Burduck : Beef
Gruel :
Mung Bean 147 Rice : Mung bean 4:15 73 Saa 7:1 92 Saa
Gruel
Dried Ark — 44 Rice: Dried ark — 8:5 108 ( Thr) 3:2 108 ( Thr)
Shell Gruel shell
Chestnut Gruel 2.2 Rice : Chestnut 2:5 65 Saa 2:3 73 Saa
Ta Rak Gruel 7.6 Rice : Milk 94 Saa 1:4 95 Saa
Soups :
Yuk ke Jang 373 Beef: Egg : Sesame 14:10:2:3 102 ( Saa) - -
seed : Wheat flour
Kom Kuk 94.1 Beef : Intestine : 20:40:1 43 Trp - -
Sesame seed
Green Onion~ 13.6 Beef: Egg 4:1 107 ( Saa) - -
Soup
Chicken Soup 48.0 Chicken : Potato 7:2 98 Trp. Val - -
Yellow Tail 26.4 Fish: Chrysanthemum 10:1:3 106 ( Trp) - -
Runner Soup : Egg
Choo Eu Tang 50.0 Loaches : Chicken 2:1 81 Trp - -
Meat Ball Soup 14.0 Beef : Egg : Wheat flour 3:2:2 111 ( Trp) - -

1) Amino acids in the parenthesis indicate the least amin acid.

2) Impractical ratios are omitted.
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Aol A & obml Akl FAF AR WAL ofvl=
A7k= 63 A 93 0.2 4tolr} WrLF9} Fo] lysine
3} gh3} obmacAle] wak Ap-go] ol A3t {AF M
o) 98 x| 1059} W 7F8k A F w19 90 W=
103 2.5} whokeh W hEok 7o) kA obulxAbvbE
o} 50 W] %) 600 2 ArsEIs} w)ulslgdaL, obv)xAks}
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