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Abstract

This study was to investigate the amount of protein and essential amino acid in 19 fast-foods.
Fast-food samples were freeze dried, then assayed for protein and eight essential amino acids by
Kjeldah] and amino acid autoanalyzer method. A.S.(amino acid score) based on FAO/WHO(1973) provi-
sional pattern & C.S.(chemical score) based on whole egg pattern(1972) were calculated from the
amount of essential amino acid of fast-foods. The 1st limiting amino acid of the tested fast-foods
was found to be SAA based on both whole egg pattern& FAO/WHO provisional pattern.
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Fig. 1. Chromatogram of standard amino acid.

Table 1. Protein and essential amino acid contents per serving of fast-foods by amino acid autoanalyzer.

(29): mg
Fast-foods name Producer ~ Weight(g) Pro(g)? SAA Thr Val lle Leu P+T Lys Trp

Hotdog Lotteria 80 44 738 2255 2788 2173 3813 2361 287.0 2624
Shrimpburger 4 135 116 1848 5621 623.7 6237 10395 6930 9548 3234
Double cheese burger Wendy’s 200 191 3180 9646 10706 1081.2 10794 1198.0 16324 720.8
Ham cheese sandwich Burger king 140 11.8 1512 4347 5985 5103 2646 5985 686.7 6489
Fish sandwich Wendy's 140 10.0 188.5 4225 507.0 4745 8255 5460 6565 6435
French fry Lotteria 90 49 840 1386 840 1260 5880 1844 1512 151.2
Milkshake 4 190 45 459.9 2146 2775 2331 4292 2180 3626 199.8
Kentucky nuggets KF.C? 80 9.6 1140 4028 5092 4864 7296 4330 7182 710.6
Fried chicken & 200 14.9 1584 522.0 7200 705.6 1084.8 614.0 1123.2 1641.6
Chicken burger K4 160 18.1 308.1 8374 9717 948.0 1580.0 1003.3 1366.7 1129.7
Pizza Pizza hut 152 14.0 2054 5925 8058 7505 13430 9956 9559 5925
Spaghetti z 383 18.0 2976 8060 9176 8804 15624 4437.0 1426.0 1488.0
Noodle with fishcake JTKS? 480 202 3704 756.7 9499 9338 16744 789.0 11109 1481.2
seaweed wrapped rice ~ 280 85 184.0 3565 4945 4025 7360 4260 4370 8280
Yubuchobab s 350 13.2 2352 11424 6384 537.6 9912 5712 5544 1411.2
Bibimbab SPM.D.? 460 15.0 304.0 560.0 7680 624.0 10880 960.0 768.0 1328.0
Mool mandoo JTKS? 240 - 5196 3196 4012 3604 6664 5100 3976 476.0
meat mandoo z 260 - 1782 7029 5949 5049 8316 4474 6930 8514
Pork cutlet with rice Guten 412 234 370.0 1050.8 12432 1213.6 19684 1110.0 1702.0 2160.8

U Pro: protein contents by Kjeldahl method
2 KF.C.: Kenturky fried Chicken

Y ITKS.: ez

¥ SPMD.: AtEubs

-127-

g ze]33ts|x] A 1049 A 2 3 (1994)



42 Az} -

2 Table 15} 2t} Fig. 12 standard amino acid9] ch-
romatogram .2 71& % samplesF A4 HAE F=
@l milkshake(Fig. 2)8} §+4) s~ Fral 7ukFig.
3)& Adsle] v wd A3} standarde) Fig. 13t} Fig. 2,
3& methionine sulfoxide, cysteic acid?} @A &=
Ak AP Ay Folv)iite) ofo] kil ofHr
v Ao Aeks]x] F3t ofu] 4 E(methionine, cysteic
acid, tryptophan)} v]x]2] ninhydrin 94 &3, <2
ol efe] AyAe] ofsFd zlolela Haslsivwu)
£ Ao E ole} FAKGE o] -2 thE ofw| i Ate]] B3|

Responge
W

0 20 0
Retention Time (min.}

24
2

Peak 1: Cysteic acid Peak 6: Tyrosine

- 2: Methionine sulfoxide - 7: Phenylalanine
- 3: Threonine - 8: Histidine

- 4: Isoleucine - 9 Lysine

- 5! Leucine

Fig. 2. Chromatogram of amino acid in milkshake.
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Fig. 3. Chromatogram of amino acid in seaweed wrap-
ped rice.

Table 2. Comparison of scores and 1st & 2nd limiting amino acids of fast foods based on two different patte-

ms
Whole Egg(1972) FAO/WHO(1973)
1st LAA 2nd  LAA 1st LAA 2nd  LAA

French fry 28 Ile 29 Leu 37 Leu 43 e
Hotdog 51 P+T 91 Val 79 P+T 118  Lys
Shrimpburger 29  SAA 64 P+T 46 SAA 121 Thr
Double cheese burger 31 SAA 67 P+T 48 SAA 82 Lys
Ham cheese sandwich 23 SAA 26 Leu 32 Leu 37 SAA
Fish sandwich 35  SAA 58 P+T 54 SAA 91 P+T
Milkshake 52  P+T 86 Ile 81 SAA 119 Thr
Kentucky nuggets 22 SAA 48 P+T 34 SAA 75 P+T
Fried chicken 19  SAA 44 P+T 30 SAA 69 P+T
Chicken burger 31 SAA 59 P+T 57 SAA 92 P+T
Pizza 27 SAA 75 P+T,Thr 42 SAA 91 Thr
Spaghetti 29 SAA 55 P+T 45 SAA 86 P+T
Seaweed wrapped rice 40 SAA 53 P+T 62 SAA 84 P+T
Yubuchobab 33 SAA 46 P+T 51 SAA 72 P+T
Bibimbab 37 SAA 68 P+T 58 SAA 93 Lys
Noodle with fishcake 34 SAA 42 P+T 52 SAA 65 P+T
Pork cutlet 29 SAA 48 P+T 45 SAA 74 P+T
Meatmandoo 25  SAA 37 P+T 39 SAA 57 P+T
Moolmandoo 62 P+T 66 Val 83 Lys 92  Thr

Fze)astsA] A 10 A Al 2 3 (1994) -128-



A1 Fast-foodsZ <=l §Hek #

Shrimpburger
SAA

Thr foied

val 7 l

Ile 0 |

Leu 03|

P+T s |

Lys 124 |

. Trp “165 ]

1st limiting amino acid HIRAG

Shrimpburger + Milkshake

SAA "‘_I

Thr 1201

Val 2]

lle 133_]

Leu 130
rr S
Lys 149

o [ T
‘Shrimpburger + Milkshake + French fry

SAA 99 |

Thr 101 1
Val 94 l
Ile 17 I

Leu 140

e O

Lys 127

Trp | 71 3201

Fig. 4. Change of amino acid score by different combi-
nation of fast-foods.

% Ab Aleke] A 14| gho}m| 42 tryptophan .2 AHE 5
o} B AF A3 24} fast-foodsF A gt Wl 47} 7144
=2 ojr) Ak ghi-3olu| i Abo] B2 fast-foodsA # Al
ol 4l Fako) vl & FAE AFH oA
gHf-gholm| A4S HEshe whgel=l dllch
S$-2ufete] A$ fast-foods®] vl F7kEt Qe
Wb A e = fast-foods] 3382l Ao A3 A7}
79 o] Foixx] gtm gl o, fast-foods®] dzF )2
FARZ olsle] A EAMo] A3} goirli gl A
Ao} ofzl7tx] wn|sie] FH A ¥ A I
grofulial Ao #E AFE A ol FARA] UYL
Ao} wEtA o)lE AFe] AP FAE FI dY

Mol F3oll Bahe] ZAlslofo} sk,

2. Fast-foods HHStA| CIEHZEL ol xf 1|5t ofDj- At
2R AEES Folneal o2 FAO/WHO
(1973) provisional pattern 715A] 2~371%] fast-foods&
sl AARe A9 olvix4atsl Wsk= Fig 49
zt}. Fig 4o 9o5bm 2~371%] wl§o 2 fast-foods2]
£ v] AgA< wA 437} 7bsslh ol F S0 shri-
mpburger ©5 A FH A Al 14T ofu|knikE Ff3dol
] % AHSAA), o}v]xe4l7H= 290]¢] 21}, milkshake, fre-
nch fry 52 wighste] A8k A% A 1AF ofvle

-129-

25 obulnit 24o] BE AT 43

(AS.) 1st imiting amino acid
Protein contents (g}
© 20 30 e %0 Ll b 80 L 100

48 (5447 |
© 20 30 40 s -
Milkshake @

Double cheese burger

31 {5k ] j
‘ 37 (Lew.] | 4[

91 (Leu.) J
86 (SAA) H
o '_;::“7;" " !| _

Fig. 5. Protein contents & amino acid score(A.S.) of
selected fast-foods in different combinations.
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