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ABSTRACT

This study was carried out to evaluate the fatty acid intakes of employees in employee fe-
eding operations in Seoul and to provide prudent dietary guidelines with special concern on
dietary fat. Four establishments were selected in large scale group and other four were selected
as small scale group according to feeding numbers and food cost. Food intake was measured by
substracting the leftover from the averaged portion amount. The leftover was measured by the
modified aggregate selection plate waste measurement technique. The results were as follows
Employees from the large scale institution consumed more energy, protein, carbohydrate and
niacin compared to those from the small scale institution(p < 0.05). The mean calorie com-
positions of carbohydrate, protein and fat of all subjects were 66.7, 16.4 and 16.9%. The mean
fat intake was 12.1g/lunch. Linoleic acid(C18:2 w6, 3.67g) was the most abundant fatty acid
contained in the diet, followed by oleic acid(C18:1 9, 3.53g) and palmitic acid(C16:0, 1.83g).
The subjects consumed 5.2g polyunsaturated fatty acids(PUFA), 4.6g monounsaturated fatty
acid(MUFA), 3.2g saturated fatty acid(SFA) per lunch per person. The average ratios of P/M/
S and ©6/w3 fatty acids were 1.6/1.5/1.0 and 8.5/1.0., respectively. The dietary w3 fatty acid
status can be improved, even though the ratios found belong to the desirable range, by in-
cluding 3 fatty acid rich-foods such as bean products and seafoods more frequently in the dict.
Caution is needed for highly unsaturated nature of 3 series fatty acids to be prevented from
peroxidation. (Korean J Nutrition 29(1) : 9~21, 1996)

KEY WORDS : fatty acid intake - P/M/S$ ratio - w6/w3 fatty acid ratio - employee feeding
operations.
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Table 1. General characteristics of employee feeding operations

Food Cost
(Won/Meal)

Employee Feeding Feeding Numbers

Operations (Persons/Meal)

Method of Portioning

1,000
1,150

950
1,000

Small scale

Standard Portioning(Cooked Rice & Kimchi were self-portioned)

1,300
1,200
1,200
1,500

Large scale

IO monNn® >

Standard Portioning
”
n

# (Kimchi was self-portioned)
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Table 2. Amounts of fats used for lunch per person(1 Month)"

Vegetable Oil Sesame Qil Toasted Sesame Powder
Employee Feeding ® ® (®
A 120.0 8.8 109
B 273.6 12.0 15.0
Small scale C 1234 7.5 11.4
D 169.9 16.5 17.6
Subtotal 1717 = 716 112+ 4.0 137 £ 3.2
E 240.0 22.6 9.4
F 86.4 6.4 30.0
Large scale G 160.0 23.0 28
H 633.6 37.4 36.0
Subtotal 280 4+ 2439 224 +127 19.6 + 16.0
Total 2258 +176.2 16.8 + 10.5 16.6 + 11.1
1) Mean + SD
Carbohydrate Carbohydrate
64.5
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Protein
16.2

Male

< R PN
e
ISR
CIRRIRKEKS
@’:0’0:{::0&0@0&
N ]

QS IN ]
S I
&
. Fat
Protein
16.9 18.7

Female

Fig. 1. Composition of calorie intake(lunch).
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Table 3. Nutrient intakes of subjects(lunch)”

g E B e TR 29(0) 1 9~21, 1996/13

Nutrient Feeding Scale” Small-scale Large-scale Total
utrien — — —
Sex® X + SD (%)* X =+ SD (%) X + SD (%)
Male 762.0 + 225.0 (91) 690.0 + 151.0 (83) 720.5 + 188.4 (86)
Calorie Female 554.0 £ 137.0 (83) 537.0 £ 1300 (81) 544.1 + 132.6 (82)
(ko) Total 658.0 + 217.0 623.2 +160.8 640.6 + 187.7
F-value” Scale : 6.2*, Sex : 86.7%*
Male 303+ 126 (121) 278 + 7.3 (111) 289+ 99 (116)
Protein Female 248+ 102 (124) 217 + 6.4 (109) 230+ 83 (115
) Total 279+ 119 251 + 75 263+ 9.7
F-value Scale : 7.1%, Sex : 30.5%*
Male 135+ 8.8 (73) 127 £ 7.3 (69) 13.0+ 8.0 (70)
Fat Female 109+ 7.8 (74) 110 £ 66 (79) 1.0+ 7.1 (74)
(®) Total 124+ 84 119 = 7.0 121+ 76
F-value Scale : 0.2, Sex : 5.7**
Male 129.0 == 35.8 (95) 116.3 + 30.2 (86) 121.9 + 33.3 (90)
Carbohydrate Female 89.1 + 21.8 (82) 87.82 £ 8.3 (81) 88.4 + 25.6 (82)
@® Total 111.9 = 36.5 1038 + 326 107.2 + 344
F-value Scale : 5.5%, Sex : 95.2**
Male 31+ 14 37 = 13 35+ 13
Fiber(Crude) Female 25+ 10 29 + 1.0 274 10
(® Total 28+ 1.1 34 + 13 3.1+ 29
F-value Scale : 15.7**, Sex : 30.4**
Male 6.6 + 21 . 68 + 35 6.7+ 3.0
Ash Female 50+ 16 56 + 3.1 53+ 26
® Total 59+ 2.1 62 + 33 61+ 12
F-value Scale : 1.1, Sex : 18.3** v
Male 209.6 + 69.3 (90) 213.0 +120.0 91) 211.5 £ 101.7 91)
Ca ' Female 1614 + 58.1 (69) 1719 + 85.8 (74) 167.5 + 75.3 (72)
(mg) Total 1885 + 68.7 195.0 +108.3 1922 + 93.6
F-value Scale : 0.4, Sex : 17.7**
Male 294.0 + 125.0 (126) 307.0 £ 117.0 (132) 301.1 + 120.6 (129)
Female 246.0 + 114.0 (105) 247.0 £ 996 (106) 246.7 + 105.7 (106)
P 1
(mg) Total 273.0 £ 122.5 280.4 + 113.6 277.3 £ 1173
F-value® Scale : 0.3, Sex 1 17.1%*
Male 53+ 2.2 (133) 59+ 2.8 (148) 5.6 + 2.5 (140) ‘
Female 46+ 20 (77) 47+ 24 (78) + 23 (78
Fe
(mg) Total 50+ 2.1 544+ 27 524+ 25
F-value .Scale: 1.9, Sex : 11.3**
Male 05+ 0.5 (115) 04+ 0592 5+ 0.5 (115)
Vit B, Female 04+ 0.4 (120) 03+ 0.5 (90) 3+ 0.4 90
(ng) Total 04+ 04 043 05 4+ 05
F-value Scale : 0.6, Sex : 4.3*
Male 0.4+ 0.1 (1471) 05+ 0.2 (94 0.5+ 02 (94)
Vit B, Female 04+ 0.1 (100) 04 £+ 0.1 (100 4+ 0.1 (100)
(mg) Total 04+ 0.1 04+ 02 04+ 02
F-value Sex : 20.8** '

Scale : 3.0,

— Continued —
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Nutrient Feeding ZS)caIe” _Small-scale4) ALarge-scaIe _ Total
Sex X =+ SD (%) X +SD (%) X + SD (%)
Male 8.0 4.3 (145 6.7 + 4 (122) 73+ 3.4 (133)
Niacin Female 6.5+ 2.7 (150) 53+ 1.9 (122) 58+ 23 (134)
(mg) Total 73+ 37 6.1+ 23 6.6+ 3.0
F-value Scale : 13.2%%, Sex : 19.7**
Male 38.7 £ 145 (211) 51.2 + 22.3 (279) 459 + 20.4 (250)
Vit C Female 342+ 126 (187) 404 + 14.8 (220) 37.7 = 14.2 (206)
(mg) Total 36.7 £ 139 46.5 + 20.1 423+ 184
F-value Scale : 24.0**, Sex : 17.0**
1) Mean + SD

2) Male : 173, Female : 135, Total : 308(Each number denotes a group of 20 persons)
3) Small-scale : 130, Large-scale : 178, Total : 308(Each number denotes a group of 20 persons)

4) Percentage of RDA/3
5) Two-Way ANOVA *p < 0.05, **p < 0.01
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Table 4. Intakes of polyunsaturated, monounsaturated & saturated fa

A B e R 29(1) 1 9~21, 1996/ 15
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acids and ratios of P/M/S & wb/v3 fatty acids(lunch)”

g

Feeding Scale”

Fatty Acids P Small-scale Large-scale Total
Male 47 + 44 42+ 36 44+ 40
P(g) Female 40+ 4.1 37+ 33 39+ 37
Total 44+ 43 40+ 35 42+ 3.8
Male 46+ 238 36+ 1.7 40+ 23
M(g) Female 38+ 26 30+ 14 33+ 21
Total 42+ 27 33+ 16 37+ 22
Male 28+ 16 26+ 1.4 27+ 15
Sg) Female 26+ 16 224+ 12 23+ 14
Total 27+ 16 24+ 13 26+ 14
Male 1.7/1.6/1.0 1.6/1.4/1.0 1.6/1.5/1.0
P/M/S Female 1.5/1.5/1.0 1.7/1.41.0 1.7/1.4/1.0
Total 1.6/1.6/1.0 1.6/1.4/1.0 1.6/1.4/1.0
Male 41+ 40 37+ 33 39+ 316
w6(g) Female 35+ 37 3.3+ 3.1 34+ 33
Total 39+ 39 36+ 3.2 37+ 35
Male 06+ 05 05+ 04 05+ 04
©3(g) Female 05+ 05 04+ 03 04+ 04
Total 05+ 05 04+ 03 05+ 04
Male 7.9/1.0 9.5/1.0 8.8/1.0
wb/w3 Female 8.6/1.0 9.3/1.0 9.0/1.0
Total 8.2/1.0 9.4/1.0 8.9/1.0
Male 73.4 + 838 55.1 & 44.7 62.8 + 64.4
Ch?:ffgtf"" Female 72.4 + 8522 45.8 + 429 57.1 + 655
Total 72.9 + 84.1 51.0 + 44.1 60.3 + 65.0
1) Mean + SD

2) Male : 173, Female : 135, Total : 308(Each number denotes a group of 20 persons)
3) Small-scale : 130, Large-scale : 178, Total : 308(Each number denotes a group of 20 persons)

4) P : Polyunsaturated Fatty Acids
6) S : Saturated Fatty Acids

5) M.: Monounsaturated Fatty Acids



B ATE S A 2RSS 37 A9
43 24T FRE AP HHE BrFoRA 2
ZASY G L A% Aol FHeFaA A=
H9ich AgA 40 WFARE oz lel 34

QLS 4 B ek AR B AT FALE
ol ZARslgon 5Uzel A AL AR
L

)

lo

AZgel s AT AFGA w244 w3t
A 198 ARHe AR Y 20%9 69~
74%), Cadt HIEHY B2 A9)8 28 9% RDA/
39 80% oldoldtt. ZAL tldake] P/M/S vl 1.
6/ 1.4/1.0 22 o6/w3 H]&E 8.9/1.0 22 Yepgr}.
ZAF diARte) A A e okt Flehs weke 2
a2 3 A Ao A w3Al AR o= A
7M7) £oge] Agto] Basicty AJzbact, A
F¥o A9l wojAe AGAFGE, P/M/S HIES 1.
0-1.5/1.0-1.5/1.08 3}l wp/w3n] &< 242 4/1-10/
1o & o] W& oo o]Fo| upgAsirt i vy
A9 8-9/1004 ZHEFAe g o] 52 ofel & Aotk

» ez 2EAEY THY AP 3FE A3

i oy

o 037 Ae) B FFE AR BF 4FE A
F 49e] 0§33 o~ LNAZH B48 715¢ del=
sdlgon gan FE o A F2E HAE A
A% stk Qagpcks Tol AR 4ol 3
Stol igasichn AR BT o3 AW 49 37}

gt gl o] At ol el dlg RAu A5} ksl

of et ele] A7 Walsolof ST A
A gegol B A BAARS FAE AFH

k<)
A2 AR,
Literature cited

1) Lands WEM, Hamazaki T, Yamazaki K, Okuyama H,
Sakai K, Goto Y, Hubbard VS, Changing dietary pattern.
Am J Clin Nutr 51 : 991-993, 1992

2) Nieman DC, Butterworth DE, Nieman CA Nutrition 1st
ed., W.M.C. Brown Publisher. 1992

3) ol%at, Wiedermann LH. 4-4-FA¢) 443 7|, #l=
o573 3, 1992

4) HEFAH. At EAGY, 1992

5) Grundy S.M. Monounsaturated fatty acids, plasma cho-
lesterol and coronary heart disease. Am J Clin Nutr 45 :
1168-1175, 1987

6) Grundy SM. Monounsaturated fatty acids and cho-
lesterol metabolism : Implications for dietary re-
commendations. J Nutr 119 : 529-533, 1989

7) Hetzel BS, Charnock TL. Fall in coronary heart disease
mortality in USA and Australia due to sudden death :
Evidence for the role of polyunsaturated fat..J Clin Ep-
idemiol 42 : 855-893, 1989

8) Land WEM. Fish and human health, Academic Press,
Inc., 1986

9) o171 - o1kt mFdFs AT, AddERAL AL,
1992

10) eleFa}. fAldoFe] EAA S AA wrak A F3etst abgd
23 : 13-30, 1990

11) =t oFahal, dh=al dFAZ=HA 67 /1A), 1995

12) el o o F F AR 11.41(1992), B 7 A}3] %, 1994

13) 244 - abA% - 2 A] - ol A st A At
Af s AR Auate] 037, 06A] At 2 P/M/S B]
ol T AT T3] 240) : 399407, 1991

14) 71oF3] - W5, gha AN o hA 2] Ao] Aubals} E7
XA, 82 9, A, Aupak 2A 7] FA. 272) © 109-
117, 1994

15) ol&l|%F - 71535, A Fotel wE G4 A
AEizE A Aol 1= e g oFekE]A] 27(1) ¢
23-45, 1994

16) 4F< - b HE 7)1 5t AF2] A E% Trans A9t
o] steF 2 AF e Agt A dargRetE Al 23(1)
19-24, 1990 ’

17) o] - o] <. wha|FA]ol] o8t Ak A 2 A A
E3-F 9 2y ¥]32(1). ] Food & Nutr, Hanyang
Women's Junior College 3 : 29-47, 1989

18) 0|24 - o] g WAFA O €% AuA 0 A 4
FTF o 9 nlw(0). J Food & Nutr, Hanyang
Women's Junior College 3 : 49-60, 1989 '

19) ¢4 "t & A Y F5 ZEAE e A3
34 ZA} AT, B4 98 16(3) 1 91, 1977

20) Liebel RL. Behavioral and biochemical correlates of iron
deficiency. J Am Diet Assoc 7(10) : 398, 1977

21) Read MH, Moosburner N. The Scheduling of recess and
the effect on plate waste at the elementary school level.
School Food Ser Res Rev 9(1) : 40-44, 1985

2) 244 SelrBe FARAE 9T el 2349 2
SAms L3 Hrh dANEE HA%Y FFEE,
1993

23) F57 - ol A - ARH - BAA. LA =
o7 Zalel dobd #9 4 M Ed EA Wik @
Z2)3}8}3] %) 7(4) : 111-118, 1991

24) FFAFRAATH, dFA FoFaAeF A 53 AHA,
AEAE A, 1989

25) A2 - Mg gl Fo AEd AEY A &
2f, ghatod oF8F3] 2] 26(3) 1 245-267, 1993

26) A1 FFE(1990). B FEAA A, 1991



27) Lands WEM. Biochemistry and physiology of &3 fatty a-
cids. FASEB J 6 : 2530-2536, 1992

28) Chwang LC. sjzbel A48 B33} A 413, A2
VS| A St el ol 3R, A, @)
AL A%} Ay A, 1992

29) olokat. Tale] Al A A W, A 53 FEALAT
AY FAMEAFEAFTANGR), Aol w27,
1994 _

30) Dougherty RM, Fong AKH, lacono JM. Nutrient content
of the diet when the fat is reduced. Am J Clin Nutr 48 :
970-979, 1988

W EESE SR 290 9-21, 1996/ 17

31) Nestel PJ. Optimizing dietary fatty acids to prevent coro-
nary heart disease. Proc Intern Congr Nutr pp427-430,
1989

32) Simopolous AP. 3 fatty acids in health and disease in
growth and develpoment. Am J Clin Nutr 54 : 438-463,
1991

33) Murray RK, Mayes PA, Granner DK, Rodwell VW.
Harper's Biochemistry 2nd ed., Prentice-Hall Int-
ernational Inc. 1990

34) shd=e. wlsbA R Ak A A Fe). F kg2 26(4)
: 486-503, 1993



18/ASFA 5 2EAS At A

WL =1l
22 | FAA FRof o2 iy 1T E TS XM MERHEA)Y
PRI T 7Y .
o it Hit e )
4.0894 + 3.9610 3.7342 % 3.5957 3.8841 % 3.5957
1852 3.5279 £+ 3.7097 3.3037 + 3.0576 3.3993 £ 3.3400
3.8408 * 3.8473 3.5456 * 3.2038 3.6707 + 3.4882
F-value? TTEHE 0.1, Al 15
0.5728 = 0.5129 0.4123 % 0.3450 0.4800 % 0.4301
183 0.4562 + 0.4757 0.3697 = 0.3231 0.4066 £ 0.3961
A 0.5212 +0.4983 0.3936 = 0.3353 0.4477 £ 0.4164
F-value TR 7.3% A 25
21 0.0006 +0.0018 0.0004 = 0.0014 0.0005 = 0.0016
90 9 o 0.0006 = 0.0017 0.0002 % 0.0008 0.0003 = 0.0013
A A 0.0006 % 0.0017 0.0003 = 0.0017 0.0004 +0.0014
F-value TEE 1407 Ad 07
9 0.0013 +0.0020 0.0006 = 0.0011 0.0009 £ 0.0016
203 o 0.0014 = 0.0021 -0.0004 = 0.0008 0.0008 = 0.0016
A A 0.0014 + 0.0020 0.0005 %+ 0.0010 0.0009 = 0.0016
F-value TEH 300, A 0.1
o 0.0131 +0.0186 0.0127 +0.0161 0.0129 £ 0.0171
20 : 4(6) o 0.0132 %+ 0.0203 0.0103 = 0.0143 0.0116 £0.0171
A A 0.0131 £ 0.0193 0.0117 = 0.0153 0.0123 £ 0.0171
F-value TEH 0.6, Al 0.5
53 0.0066 = 0.0108 0.0186 + 0.0671 0.0136 = 0.0517
90 5 o 0.0066 = 0.0118 0.0157 £ 0.0576 0.0118 £0.0444
A A 0.0066 + 0.0112 0.0174 £ 0.0630 0.0128 +0.0486
F-value TEYE 3.7, A 0.1
L3 0.0004 £+ 0.0015 0.0003 + 0.0008 0.0003 = 0.0012
99+ 5(3) o 0.0007 = 0.0025 0.0002 % 0.0005 0.0004 £0.0017
AA 0.0005 + 0.0020 0.0002 £ 0.0007 0.0003 = 0.0014
F-value TEE 27, Al 0.2
w 0.0118 = 0.0194 0.0344 = 0.1146 0.0248 £ 0.0885
99 6 o 0.0132 = 0.0245 0.0282 = 0.0983 0.0218 = 0.0763
A A 0.0124 = 0.0218 0.0317 £ 0.1075 0.0235 + 0.0833
F-value TEYE 4.1% Ad 01

1 HE + BFHR

2) I N1 173, A N 1 135
3) AR N
4) o] B B4 Az} *p <0.05, **p <0.01
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HE 2 A4 2o M2 Hiy clASzEsix|dhM Majzk(FAD)?Y
= =3
= EZZ it SEn o
w 0.0236 = 0.0358 0.0106 + 0.0202 0.0161 +0.0285
u:1 o 0.0257 +0.0378 0.0070 £ 0.0139 0.0150 + 0.0283
A 0.0245 4 0.0366 0.0090 £ 0.0178 0.0156 = 0.0284
F-value® TR 242, Aqd 0.1
=1 0.1871 +0.1296 0.1673 + 0.0991 0.1756 +0.1131
6:1 o 0.1789+0.1329 0.1309 + 0.0826 0.1514 4+ 0.1091
A 0.1835+0.1306 0.1513 + 0.0937 0.1650+0.1118
F-value TEE 6.4 A 37
=1 4.4032 + 2.7690 3.4040 + 1.6214 3.8256 + 2.2288
1811 o 3.5532 % 2.5619 2.8580 = 1.3943 3.1545 £ 1.9998
A A 4.0268 £+ 2.7026 3.1647 £ 1.5459 3.5302 £ 2.1537
F-value TR 1 12.9% Ad 1 g 5%
=1 0.0134 +0.0073 0.0142 +0.0116 0.0139+0.0100
90+ 1 o 0.0113 +0.0079 0.0110 +0.0100 0.0112 £ 0.0092
AA 0.0125 £ 0.0076 0.0128 £0.0110 0.0127 £ 0.0097
F-value TEE 0.1, 38 :6.0
o 0.0004 % 0.0015 0.0004 +=0.0014 0.0004 £ 0.0014
9211 & 0.0004 £ 0.0014 0.0004 +0.0013 0.0005 + 0.0016
AA 0.0004 + 0.0014 0.0004 £+ 0.0013 0.0005 £+ 0.0015
F-value TEE 0.1 3404
)HE + FFux
)EREN 173,42 N @ 135
) ATFE N 130, 2 N 2178, AA N 1 308(N& 208 9] Huzd $2 x3sh
) ol A £4 A3 *p <0.05, **p <0.01
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9 0.0008 + 0.0067 0.0000 £ 0.0000 0.0004 £+ 0.0043
10 o 0.0033 £ 0.0120 0.0000 % 0.0000 0.0014 +0.0079
A 0.0019 %= 0.0064 0.0000 =+ 0.0000 0.0008 £+ 0.0062
F-value? TR 73", A 22
=1 0.0023 = 0.0084 0.0006 = 0.0011 0.0013 = 0.0056
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A 0.0036 £ 0.0117 0.0005 %+ 0.0010 0.0018 +0.0078
F-value TEd 120, Al 1T
k3 0.1151 +0.0810 0.1117 £ 0.0920 0.1131 £ 0.0873
14 o 0.1129 £ 0.0966 0.0865 + 0.0726 0.0978 & 0.0862
A 0.1141 = 0.0879 0.1007 = 0.0861 0.1064 £ 0.0870
F-value TEE :1.8% Ad 24
=3 2.0671 = 1.1506 1.8894 +0.9755 1.9644 +1.0534
16: o 1.8256 £ 1.0944 1.5493 + 0.8724 1.6672 +0.9790
A 1.9602 £ 1.1282 1.7404 + 0.9444 1.8336 £ 1.0303
F-value TR 3.6, A4l 6.6
1 0.6428 + 0.4281 0.6184 + 0.3828 0.6287 + 0.4015
18 o 0.5950 % 0.4107 0.5066 - 0.3281 0.5443 £+ 0.3668
A A 0.6216 = 0.419 0.5694 + 0.3632 0.5915 + 0.3883
F-value TEE 14, A1 3.7
w 0.0100 = 0.0043 0.0122 = 0.0106 0.0112 * 0.0086
. o 0.0068 £ 0.0036 0.0095 £ 0.0092 0.0083 +0.0075
20 A A 0.0086 + 0.0043 0.0110 £ 0.0101 0.0100 % 0.0082
F-value TR D 6.9% A 2 10.0**
v 0.0025 = 0.0018 0.0049 £ 0.0084 0.0039 % 0.0066
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F-value TR 1 10.9% g 21
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A 0.0047 = 0.0016 0.0035 £ 0.0020 0.0040 £ 0.0020
F-value TR 41,2 A 521
1) B + FFHUA
2) AN oz} N : 135
3) ATE N : 130, ]2 N 1 178, A4 N 1 308(N& 204 9] Hadd 8 AH3h
4) o} ¥4t B4 A3} *p <0.05, **p <0.01
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