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Abstract

This research was designed to develop a computer program and evaluate the nutritional balances
especially the balance of fatty acids, amino acids and antioxidant vitamins for convenience foods.
The Korean convenience food, Kimbab purchased from markets was evaluated by using the self-
developed computer program. Contents of calories, protein and calcium were lower(1/3°1/2)
than the recommended levels of Korean adult woman, and the carbohydrate/ protein/ fat(CPF)
energy ratio was 70: 13: 17. The mean P/ M/ S ratio was 2.2/ 1.4/ 1 and that of w6/ @3 fatty
acids was 17.9/ 1, which was higher than the desirable ratio of 4~8/ 1. Average essential amino
acid balance of market-Kimbab samples was within the desirable range even though the absolute
amount of protein was lower than the recommended level. Contents of antioxidant vitamins (A, C
& E) were lower than recommended levels. Two kinds of nutritionally adjusted Kimbab menu were
established by self- developed computer program. Some of major changes was adding food
ingredients such as tuna fish and perilla leaf cooked with sesame oil and soybean oil to increase w3
series fatty acids. Some fruits and milk were also added to the menu. The adjustd CPF ratios was
63: 15: 22 and the new values for P/ M/ S and w6/w3 fatty acids ratios were 1.0/ 1.2/ 1/0 and
6.1/ 1 respectively. In sensory evaluation of two kinds of adjusted Kimbab, the taste and overall
estimation scores were higher than unadjusted Kimbab. The computer program developed in this
study might be used as a tool for the evaluation of nutritional balance of other convenience foods
and menu planning.

Key words : development of computer program - convenience food - Kimbab - nutritional
balances - P/ M/ S ratio - w6/@3 fatty acid ratio - antioxidant vitamins
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<Fig. 1> Computer program for evaluation of nutritional balance
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<Table 1> Food ingredients of market Kimbab

Cooked nce

Market | Diameter 2.5cm . Diameter Scm Cooked rice 197.0
Kimbab | Length S5cm Dried laver 20 |. Kimbab | Length lcm Dried laver 20
#12 Quantity 8 Sesame oil 20 #7° Quantity 15 Sesame oil 20
Squid 1100 Baked sesame 1.0
Cucumber 20.0 Ham 20.0
Onion 10.0 Danmuji 18.0
Carrot 50 Burdok in soysauce 80
Hot pepper paste 50 Fried egg 11.0
sugar 50
Baked sesame 40
Total weight 341.0 Total weight 259.0
Market Diameter 4cm Cooked rice 159.0 Market | Diameter 4cm Cooked rice 163.0
Kimbab | Length 2.5¢cm Dried laver 20 | Kimbab | Length I.5cm Dried laver 20
#2° Quantity 12 Sesame oil 20 #8* Quantity 12 Sesame oil 20
Ham 19.0 Salted cucumber 20.0
Fried egg 20.0 Fried egg 10.0
Kimchi 43.0 Dried pumpkin namul 10.0
Salted cucumber 190 Stir fried carrot 100
Total weight 269.0 Total weight 2170
Market Diameter 4.5cm Cooked rice 200.0 Market Diameter 4.8cm Cooked rice 178.0
Klmbab Length lem Dried laver 20| Kimbab | Length lem Dried laver 20
#3° Quantity 15 Sesame oil 20 #9° Quantity 15 Sesame oil 20
Baked sesame 1.0 Baked sesame 1.0
Ham 12.0 Burdok in soy sauce 8.0
Danmuji 180 Fried egg 8.0
Burdok in soy sauce 8.0 Tuna (in can) 320
Fried egg 11.0 Salted leek 8.0
Kimchi 28.0 Fish paste 10.0
Salted leek 8.0 Danmuji 18.0
Fish paste 7.0
Total weight 297.0 Total weight 267.0
Market Diameter 4.5cm Cooked rice 200.0 Market Diameter 4cm Cooked rice 159.0
Kimbab | Length lem Dried laver 20| Kimbab | Length 1.5cm Dried laver 20
#4° Quantity 15 Sesame oil 20 #10° Quantity 12 Sesame oil 20
Baked sesame 1.0 Salted cucumber 20.0
Ham 12.0 Fried egg 12.0
Burdok in soy sauce  14.0 Dried pumpkin namul 20.0
Fried egg 9.0 Stir fried carrot 80
Salted Leek 8.0 Ham 200
Fish paste 8.0 Danmuji 20.0
Danmuji 16.0
Total weight 272.0 Total weight 263.0
Market Diameter Scm Cooked rice 163.0 Market Diameter Scm Cooked rice 159.0
Kimbab | Length 1.5cm Dried laver 20| Kimbab | Length 1.5cm Dried laver 20
#5¢ Quantity 10 Sesame oi 20 #11¢ Quantity 10 Sesame o1 20
Fish paste 160 Fried egg yolk 40
Stir fried carrot 80 Fried egg 220
Fried egg 8.0 Cheese 8.0
Salted Cucumber 8.0 Stir fried carrot 12.0
Dried pumpkin namul 16 0 Salted cucumber 12.0
Danmuiji Cucumber pickle 120
Total weight 231 0 _‘ Total weight 2330
Market Diameter 2cm Cooked rice 178.0
Kimbab | Length2.5cm Dried laver 20
#6* Quantity 12 Sesame oi 20
Baked sesame 10
Ham 200
Burdok in soy sauce  24.0
Fried egg 10.0
Danmuji 26.0
Total weight 263.0
a: 2,000 won b : 2,300 won ¢ 1 2.500 won



<Table 2> Nutrient contents of market Kimbab

s Carbobydrate Mineral ; Vltamm

Nonfiber Fiber  Ca. P Fe Na K Bl B2 Nacm B6
. (® (@ (mg (mg (mg) (mg) (mg) (mg) (mg) (mgNE) (mg)
Market 1 3948 128 75 900 661 08 721 2411 30 7579 4842 023 0.6 381 0.10
Kimbab |+28.5° £38 +13 +819 +60 02 +146 +519 +08 +480.1+1744 +0.04 +0.03 +0.92 +0.04
(11" |(59.2° (64.0) (30.1) (103.5) (50.0) (69.7) (40.0) (88.0) (20.0)

a : number of market Kimbab b : mean SD ¢ : percentage of 1/3 RDA of Korean adult woman

<Table 3> P/M/ S and w6/w3 fatty acids ratio of market Kimbab

IFA (@) SFA (2) P/ M/S ' wﬁse}ies @3 sgries ' g)6/w3f'serie§
’ fatty acids ratio - fatty acids(g) - fatty acids(g): fatty acids ratio
Market 1.95 1.23 2.19 0.13 17.9
Kimbab(11)* +043° +0.42 +0.46 221401 +0.54 £0.05 +4.22
a : number of market Kimbab b : mean SD
PUFA : polyunsaturated fatty acids MUFA : monounsaturated fatty acids
SFA : saturated fatty acids P/ M/ S : polyunsaturated / monounsaturated / saturated
A FBAAIO] 123g01}%, P/ M/ S W& 22/ 7171 915t FEA ALAFHZTH dESEEsAEY
14/ 12 A9 &2] 1~15/ 1~15/ 19 vlghe] o3 T 53 oA A Hige] B2 A HHge
A Ae] w2 AP EFEE EAh wbA) O|EE St w3A AFAF Wlgo] 1 AP HFF
AGARS 219, @A AL 0130 = amﬂ/cosm < STMTIES WS Jne)
A S TYIRN AP FRYS el S ARDYL) 1659 ofelicate] WF YA L 8
AT AdAGANA ThFERstA e vlgdt o6 Fo Faohrlindt FEE FAO/WHO(1973) 9] 244
A AL B Eo) B2 olfE Al@zlgel A= ol B ohinstel A e vaidte] &
AA 7189 e A AESEA FE AETE gk Sl 7h= Table 40l 4 h 22o) 859 B ofv]init
ARESHE A$7F Bot UFEESA M v bR o) ghlyhe gEaiglen Hib wlzte @40)H o
V67 AN W&ol 52 O ASA web] AL AV a2 bt e 1F
oo g A P T 1SS HAT F AL 9 ABAY FoNM 35F) AR lysined] Ty
= ANEN FNE T AoIM Agske Aol 8 JbE U3 771, 55 ”711 YERtSL glof dF- A
St AAQATO] BE AT A9, S5 oA Ay el FARIL eInE Wael waiel Ayl
2 vlgo] £ Ade) APl WLOE el B Sork: Rao] 2Re o) P, AR »EHY
A3 W BEY 59 APl ZARUE o8 ghA Ao AAGET Hol ol e YU wglo) ¥R

unit : g / g. protein

'Trp VA His A Al Ap Gl Gl Prol  Ser

Market| 440 803 508 452 862 384 135 607 265 751 66 955 1643 454 470 497
Kimbab| +21° +40 61 +26 £65 +11 11 =+55 £25 +44 +23 +22 492 +£25 +56 %39
(I [A100F (1147) @24y (129.0) (1437) (960) (1350) (1214)

Amino acids|
reference 40 70 55 35 60 40 10 50
patterns

a:number of market Kimbab b : mean SD

¢« percentage of amino acids reference patterns from FAQ/ WHO(1973) * : protein score
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<Table 5> Antioxidant vitamin contents of market Kimbab

264102
(529)° 45.4) (78.1)

Market 8.3+4.83

Kimbab (11)*

123.5+£424

a: number of market Kimbab
b: mean+SD
¢ : percentage of 1/3 RDA of Korean adult woman

© LT AEHETA

AAER NG AFAETILE Table 601419} 2ol
AuadAe #12 24 4, 3, ed%o], gFA, &
JFzEA R, FNE, AMaE T2 FAE ARy
o AFAaTAEA FEAY ¥ E A AT
BEos A, ALY BT T ¥ FHLE 43
S B WNEA FEE AA AL o
Nl F4 2 7Hor At $-fE ol TSI
AN #2=

A, 2, AA, eBPol, A,
$924d 3, W18, NATF 2 FHE ABY
el 4RO AU A8 T1ES 4
N ALHT, o7l F4 2 BH0R Al B
g ol TASGD UFYIA HFARTHL
A@el 4Ee) TR 33 F7hsl 7HE A
olmg 2Fe AMAYAWY BRFFES FAY Fo
20g, 49 %ol 1829g01 9T F7HE BEQ F4 ¥
1402 Hdo| 17, $HA7} 1002 $9TFY
o] 7282g°1 .

<Table 6> Food ingredients of nutritionally adjusted Kimbab menu

Cooked rice 200.0

Kimbab

Kimbab

Cooked rice 240.0
Dried laver 20 Dried laver 24
Sesame oil 20 Sesame oil 24
Baked sesame 10 Baked sesame 1.2
Ham Ham 20.0 Danmuji Danmuji 180
Danmuji Danmuji 18.0 Burdok in soy sance Burdok in soy sauce 80
Burdok in soy sauce  Burdok in soy sauce 80 Fried egg withtuna ~ Tuna(can) 320
Fried egg withtuna  Tuna 20.0 Salted leek 80
Perilla leaf 10.0 Egg 8.0
Carrot 10.0 Corn oil 0.8
Egg 10.0 Perilla leaf namul Perilla leaf 20.0
Corn oil 1.0 Corn oili 4.0
Stir fried beef Beef 350 Fruit Apple 100.0
Sugar 30 Citrus 50.0
Piment 20.0 Milk Milk 200.0
Sesame oil 1.0
corn oil 0.5
Fruit Applie 300.0
Milk Low fat milk 100.0
Total weight 761.5 Total weight 694.8




. Carbohydrate. - Mineral : : tharmn

Nonfiber Fiber Ca P Fe Na K Bl B2 Nacn B6

® © (ng (mp (mg (my (mg) (mg (mg (mgNE) (mg)

adﬁ;gmgb 7650 290 182 945 1162 53 1798 4065 43 6580 1003 045 049 718 0.0
mem#l (11470 (145.0) (129.8) (174.2) (71.2) (136.4) (122.5) (165.8) (100.0)

Nustonally | 6833 260 172 885 1020 34 3566 5200 45 5723 1023 040 055 739  0.28
adjusted Kimbab

menui2  |(102.4) (130.0) (152.8) (223.0) (75.0) (121..2) (137.5) (170.7) (56.0)
Averace® 7242 215 178 915 1091 44 2682 4633 44 6152 1013 043 052 729 039
& (108.5) (137.5) (114.9) (198.6) (73.3) (130.3) (130.0) (168.4) (78.0)

a: average nutrient contents of two kinds of nutritionally adjusted Kimbab menu b : percentage of 1/3 RDA of Korean adult woman

<Table 8> P/M/ S and w6/w3 tatty acids ratios of nutritionally adjusted Kimbab menu

SFA (g) PIM/S @6 series w3series  w6/w3 series
1 ’ & fatty acids ratio fatty acids (g) - fatty acids (g)  faity acids ratio
Nl aused i) 4 63 7.29 5.15 0.9/ 1.4/ 1 3.84 0.80 48
Mooy adpsci Kimbeb) 4,77 4.50 468 1.0/1.0/1 420 0.57 74
Average? 470 5.90 4.92 1.0/1.2/1 402 0.68 6.1
PUFA : polyunsaturated fatty acids MUFA : monounsaturated fatty acids
SFA : saturated fatty acids P/ M/ S : polyunsaturated / monounsaturated / saturated fatty acids

a: average nutrient contents of two kinds of nutritionally adjusted Kimbab menu
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<Fig. 2> P/ M/ S and w6/w3 fatty acids ratios of nutritionally adjusted Kimbab menu
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<Table 9> Amino acid conients and amino acid score of nutritionally adjusted Kimbab menu

unit: mg/ g. protein

dN thon lgb 462 7.7 7.1 ! 726 | 4L 119 | 558

e |(115.5°] (1110 (140.2) | (109.8) | (121.0) | (103:2) | (118.7) | (111.5)

dNuﬁi;i??aﬂgb 464 | 821 | 707 | 406 | 802 | 403 | 127 | 585 | 524 | 569 | 491 | 931 | 1603 | 373 | 531 | 445

a’"f:fenu,fz" 11160y | 117.3) | 1289 | (11591 133.6) | (100.7) | (127.4) | (1169

Average® 463 | 799 | 739 | 395 | 764 | 408 | 123 | 572 | 547 | 540 | 484 | 1005 | 1516 | 362 | 5.6 | 440
(115.8) | 114.1) | (134.4) | (112.9) | (127.3) | (102.0) | (123.0) | (114.3)

a: average nutrient contents of two kinds of nutritionally adjusted Kimbab menu b : pexcentage of amino acids referenice patterns from FAO/ WHO(1973)

<Table 10> Antioxidant vitamin contents of nutritionally
adjusted Kimbab menu

dNu:xiéi%ﬂg b 269.9 417 37
et BRNCYEY ) (227.4) (111.3)
Nutritionally 264.3 453 57

Dutiton
adjusted Knbabl 133 (147.1) (171.6)
A 267.1 435 47
Average
(114.5) @317 (141.1)

a: average nutrient contents of two kinds of nutritionally
adjusted Kimbab menu
b : percentage of 1/3 RDA of Korean adult woman
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<Table 11> Sensory evaluation of nulritionally adjusted Kimbab

Taste

1+ 0.51° 41+064

Texture 3.7 £ 081 3.8 £0.77
Appearance 35 +0.69 3.6 +0.82
Opverall estimation| 39 +0.55 3.9 £ 0.67

a : sensory evaluation score on a 5-point scale
b:mean+tSD
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