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Abstract

The purpose of this study is to analyze Hanwoo usage in school foodservices and to develop menus of lean cut Hanwoo.
As a result, satisfaction of students, parents and teachers all increased regardless of school type after using Hanwoo. The high
price compared to other meats (3.98) was the biggest difficulty for using lean cut Hanwoo followed by reduced taste preferences
(2.84), lack of parent awareness (2.67) and lack of appropriate cooking facilities (2.13). According to the survey on how to
increase the usage of lean cut Hanwoo, improvement of meat tenderness (3.80), development of various sauces (3.74) and
development of seasoning for existing menu (3.61) were identified as major necessities. This analysis of Hanwoo utilization
in school foodservice was used to develop menus of lean cut Hanwoo. The menu was particularly developed to overcome the
supply-demand imbalance of different cuts. For the menu development process, potential Hanwoo utilization in school
foodservice, cooking method, and diverse taste were considered. In order to evaluate the applicability in school foodservice,
JARS was used and the final eight menus were selected. For the selected menu, a nutrition analysis was conducted. Further,
systematic recipes with a mixing ratio, product process description and a simplified product process were also developed.

Key words: lean cut Hanwoo, school foodservice, menu development, JARS
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Table 1. General characteristic of foodservices (N=227)
Variables N % Mean+S.D.
. Self operated foodservice 203 89.4 -
Operation type .
Contracted foodservice 24 10.6 -
Non-selective menu 223 98.2 -
Menu type .
Selective menu 4 1.8 -
Elementary school 156 68.7 -
School ) .
Middle & high school 71 31.3 -
Lunch - - 993.97+417.95
Number of meal served
Supper - - 651.93+417.16
Meal price - - 2,517.30+529.23

Foodservice expenses (¥) Food cost/person

Meat cost/person

1,843.39+274.17
531.65+£392.78

Dietitian
Employees (N) Chef

Foodservice workers

1.10+ 31
1.16+ .69
6.75+2.76
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Supplier N(%)

School type Total X
Food wholesaler Nong-hyup Others
ES" 18(11.5 101(64.7 37(23.7 156(100.0
2 (115) ©64.7) 23.7) (100.0) B
MHS? 24(33.8) 39(54.9) 8(11.3) 71(100.0)
##%p<0,001, V' Elementary school, ? Middle and high school
Table 3. Hanwoo menu used in school foodservice
Using Hanwoo cut used frequently N (%) Popularity”
Menu category Menu frequency
0 1* choice 2™ choice 3 choice (Mean+S.D.)
N (%)
Moist heat cooking
Brisket & flank Neck Shank
. 23+
Yukgacjang 22508) 157(70.4) 25(11.2) 19(8.5) 42378
Brisket & flank Neck Shank
| M 221 4.12+,
Soup Soegogi Muguk ©7 153(69.2) 23(10.4) 21(9.5) >
Brisket & flank Neck Shank
He Mi 21 4.40+.71
anwoo. Miyeokguk 906) 142(64.8) 24(11.0) 21(9.6) 07
Rib Shank Topside
Tteokgalbi Jji 186(82 4.77+.50
CORBaLIL Jim 82) 106(57.0) 34(18.3) 26(14.0)
.. . Shank Topside Blade
.63+
Braising Satae TteokJjim 185(81) 166(89.7) 8(43) 52.7) 4.63+.61
R Rib Shank Topside
.83+
Sogalbi Jjim 186(82) 160(86.0) 14(7.5) 6(3.2) 4.83+.47
. . . Topside Shank Rump
H 1 4 447+,
Simmering lanwoo Jangjorim 90(84) 76(40.0) 58(30.5) 15(7.9) 7+.67
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Table 3. Continued

olefet - 279 A E G F|A

Using Hanwoo cut used frequently N (%) Popularity”
Menu category Menu frequency
o 1* choice 2™ choice 3" choice (Mean=S.D.)
N (%)
Dry heat cooking
. . Topside Rump Neck
. Seopsanjeok-Guyi 156(69) 84(53.8) 28(17.9) 159.6) 4.50+.74
roi
Hanwoo hamburger Topside Rump Loin
steak with lean cut 179(79) 96(53.6) 32(17.9) 19(10.6) 47061
. . Topside Blade Rump, loin
Sauteeing Hanwoo Bulgogi 205(90) 69(33.7) 54(26.3) 20(14.1) 4.62+.62
. Assorted Jeon Topside Rump Blade
A7+
Shallow frying | o Hamwoo 182(80) 106(58.2) 38(20.9) 2(12.1) A1TETS
Other cooking
Topside Rump Blade
+
Hanwoo Dupbap 188(83) 89(47.3) 31(16.5) 20(15.4) 4.33+.64
. . . Topside Rump Blade
+
Rice Hanwoo fried rice 191(84) 100(52.4) 38(19.9) 26(13.6) 4.34+.64
Topside Rump Blade
+
Hanwoo KongnamulBap — 200(88) 110(55.0) 2(21.0) 17(8.5) 3.87£79
Topside Rump Blade
+
Japchae 198(87) 98(49.5) 4824.2) 19(9.6) 4.18+.73
Topside Rump Blade
Hanwoo Tangpyeong-chae 200(88) 114(57.0) 48(24.0) 17(8.5) 3.52+.84
used for sub Tonsid R Blad
ingredients 7 opside ump ade 4+
& Qjeolpan 18481) 98(53.3) 53(28.8) 15(8.2) 368+.78
. . Topside Rump Blade
Gungjung Tteokbokki 205(90) 119(58.0) 4722.9) 23(112) 4.20+.73
Topside Neck, rump Blade
Hanwoo soup 159(70) 83(522) 19(11.9) 12(7.5) 3.99+.74
Others Toneid Neck R
opside ec ump
+
Hanwoo vegetable Juk 155(68) 82(52.9) 19(12.3) 18(11.6) 3.78+.82
Y Descriptor 1: very unpopular~3: very popular
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goj 95 E83 viwsol HEoA 717t B2 AL sttt AA w5 A3t gt 2AF At 255F1(53.3%),
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Table 4. Foodservice changes after using Hanwoo (N=227)
. Change N(%) )
Survey items School type Total ()]
Increase Decrease No change
ESY 50(36.5) 14(10.2) 73(53.3) 137(100.0)
Beef consumed ) 13.482%*
MHS? 15(22.4) 20(29.9) 32(47.8) 67(100.0)
ES 46(33.3 10( 7.2 82(59.4 138(100.0
Menu variety (33.3) (7.2) (594) ( ) 12.012%*
MHS 22(32.8) 16(23.9) 29(43.3) 67(100.0)
ES 27(19.6) 30(21.7) 81(58.7) 138(100.0)
Other meat used 1.611
MHS 18(27.3) 12(18.2) 36(54.5) 66(100.0)
ES 4( 3.0 56(42.4 72(54.5 132(100.0
Food waste (30 (424) (543) ( ) 460
MHS 1( 1.5) 28(41.8) 38(56.7) 67(100.0)
#¥p<0.01, V Elementary school, 2 Middle and high school
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Table 5. Foodservice satisfaction and management changes after using Hanwoo menu (N=227)
School Change N(%) )
Total X
type Increase Decrease No change
ES" 86(62.8 o .0 51(37.2 137
Student , €29 ¢ 0 (7:2) 6.811%
MHS? 36(55.4) 3( 4.6) 26(40.0) 65
Food i
o0 setvice ES 92(67.2) o .0) 45(32.8) 137
satisfaction ~ Parent 3.759
MHS 44(67.7) 2( 3.1) 19(29.2) 65
changes
ES 87(63.5) 1.7 49(35.8) 137
Teacher 1.198
MHS 37(56.9) 3( 4.6) 25(38.5) 65
Uit cost of i dient ES 101(74.3) 2( 1.5) 33(24.3) 136 1198
Food i nit cost of ingredients .
00d serviee & MHS 51(78.5) o .0) 1421.5) 65
management
N ES 32(23.7) 11( 8.1) 92(68.1) 135
changes External auditing frequency 1.984
MHS 10(15.4) 7(10.8) 48(73.8) 65

*$<0.05, Y Elementary school, 9 Middle and high school.
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Table 6. Support for using Hanwoo (N=227)

Support for using Hanwoo" (Mean+SD)

School type by by by
Government District School council
Total average 3.58+1.42 4.09+1.05 2.55+1.38
ES? 3.86=1.38 4.27+.96 3.70+1.13
MHS? 3.00£1.32 2.44+1.36 2.76+1.42
t-value 3.507%* 3.689%** —1.268

##p<0.01, ***p<0.001, ¥ Descriptor 1: not agree~3: strongly agree,
? Elementary school, ® Middle and high school
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Table 7. Difficulties for using lean cut Hanwoo (N=227)
Difficulties Mean+SD"
A. Comparatively high price 3.98+1.12
B. Insufficient kitchen facility 2.13+ .86
C. Insufficient cooking knowledge for beef cut 223+ 95
D. Preference of low fat beef cut 2.84+1.39
E. Parental lack of awareness for low fat beef cut 2.67+1.45
Sum of square daf MS F-value szlfjs::cs:tsoic‘:rlll:rt;sris
The lower bound estimate 424.686 1.000 424.686 100.613***
Greenhouse-Geisser 424.686 2.550 166.535 100.613%+* AD G B

*+%p< 001, Y Descriptor 1: not agree~5: strongly agree
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Table 8. The ways to increase consuming lean cut Hanwoo (N=227)
School type
Item Mean=£S.D. " t-value
ES" MHS?
A. Improve tenderness 3.80+ .98 3.87+ .99 3.64+ .94 1.622
B. Create various sauce 3.74+ .86 3.81+ .84 3.58+ .90 1.727
C. Develop seasoning for existing menu 3.61+ 91 3.66+ .90 3.49+ 92 1.230
D. Develop convenient & quick cooking method 3.34+1.00 3.37+1.02 3.28+ .98 553
E. Develop RTC products 3.00+1.03 2.89+1.03 3.22+1.00 —2.119%
T f withi
Sum of square df MS F-value §sts of wit 1n3)
subjects contrasts
The lower bound estimate 89.286 1.000 89.286 34.576%**
. A, B, CCD>E
Greenhouse-Geisser 89.286 3.678 24.278 34.576%**

#p<0.05, ***p<0.001, " Elementary school, ? Middle and high school,
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Table 9. The characteristics of developed lean cut Hanwoo menu

Menu

Menu description

Pizza with
Satae & cabbage
(shank)"

Pizza with topping including boiled and caramelize shank, shredded cabbage and
onions, cheese. This pizza is very nutritious with sufficient amount of Hanwoo and
vegetables for children.

Yakgochujang fried rice
with Hanwoo meatball
(Top side)

Grinded low-fat meat is mixed with nuts and sauce, and cooked in the oven. Sweet
soysauce meatball and red-pepper paste fried rice is served together. The red pepper
paste is mixed with meatball to reduce the spicy taste, thus is suitable for children.
This can be also served red-pepper rice ball or fried kimchi rice ball instead of the
fried rice.

Meatball Budae-Jjigae
(Top side)

Stew made of low-fat meatball (topside) and ingredients for Budaejjigae (Kimchi,
spam, sausage, tofu, pork beans, mushrooms, cheese etc.). It is served with gi-jang
(prosomillet) rice. The taste of raw meat and the mixture of light-tasted meatball
and cooked ham are well harmonized.

Wanja Dang-Myun
Ttukbaegi
(top side)

Regarding the popularity of Bulgogi Ddukbaegi, this dish is cooked in a form of
Ddukbaegi with low-fat (topside) meatballs as an ingredient along with vegetables,
clear noodles, Bulgogi sauce and seaweed stock. Interesting part of this dish is that
meatballs are served instead of Bulgogi in order to maximize both cooking and eating
efficiency.

Satae Tteok Jjim
with radish
(shank)

The tough shank is softened by braising and cooked with Chinese matrimony vine,
radish, jujube, walnuts and pine nuts, which are all good for children’s health. Rice
cake that children prefer are served together.

Satae gratin with
tomato sauce
(shank)

Pieces of low-fat (shank) meat are glazed with olive oil until it turns brown, then
shimmered in tomato sauce. After softened, the meat is you put rice-cake, cooked
pasta in the stock and sprinkle pizza cheese on top. It is cooked in the oven, and
the preference of this dish recorded high, regarding the suitability of children’s
snacks.

Yukjeon with
seasoned vegetables
(top side)

This dish best introduces the Korean traditional way of pan-frying using low-fat
Hanwoo meat. It is served with sauteed seasonal vegetables. Panfried method

minimize the weak points low-fat meat obtains.

Fried Hanwoo Dupbap
(top side)

Topside low-fat meat is patted thinly and widely, and fried after putting soysauce
and honey. The meat is placed on top of rice, which is served with seaweed and
anchovy stock, onion, mushrooms and vegetable toppings. The texture of the stock
is thick, due to starch water. Crispy taste of the fried meat and sweet sauce greatly

harmonize together, also benefiting the nutritious aspect.

Y Hanwoo cut used.
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Table 10. Developed menu & result of JARS (N=30)
Main cooking Hanwoo Saltness Sweetness Texture Overagl Mem.l .u.sagf:
method Menu cut used taste possibility?
JARS: N(%)? (M£S.D)) N (%)
. Pizza with Satae
Broiled & cabbge Shank 17(56.7) 21(70.0) 27(90.0) 3.59+.83 26(86.6)
Yakgochujang fried rice .
Sauted with Hanwoo meatball Top side 24(80.0) 15(50.0) 18(60.0) 3.73+.69 23(76.7)
Stew Meatball Budae-Jjigae  Top side 10(33.3) 27(90.0) 21(70.0) 3.63+.69 27(90.0)
. Wanja Dang-Myun .
Boiled Tiukbaegi Top side 4(13.3) 19(63.3) 26(86.7) 3.31+.66 24(80.0)
Braised Satae Tteok Jjim Shank 27(90.0) 20(66.7) 22(73.3) 3.86+.79 25(83.3)
Simmered & glazed 1€ gratin with Shank 24(80.0) 28(93.3) 15(50.0) 3.95:84 23(76.7)
tomato sauce
. Yukjeon with .
Panfried seasoned vegetables Top side  16(53.3) 25(83.3) 21(70.0) 3.52+.69 21(70.0)
Fry Fried Hanwoo Dupbap  Top side 27(90.0) 25(83.3) 24(80.0) 3.97+.78 26(86.7)
D 1: Very bad~5: Excellent, ? Positive answer rate (3 point & higher)
2 = A UIgOR B3 AN F910) 2 A 9 2
2, %d M 5 E%OM S A o8 4= Q= AA
B ATOINE 9B 018510 b 25 WEUNDF % 29 DF WP e 852 ek, AL el 5
AAE HOR T olg AT U e vl BE AHE AL AR el ©E A7 Aze REHA WS ot
ShostaL, oS ETIE 9 AXY RZ o8 MRS A o 3z ojelo] Tkt B UL AESHE 5 B
Woto] S AL YL B B sk xeue BESATt A el olguE Ak oy
ZAF A3}, SgA o] ekt 3he- w7t o] 8 E= AS < st gthe Aolth /g vl disiAs thEEx
o 4 Ao, Ol%El U= T HlFES Aubd oz 3 g Ye Asto Azdde Sl IA=S A Al
AEAA 4717t e A2 A B3 95 o] Alste] 25 2 Y ks $7t 7|2 E nhstHch
o % BE omold P oheE, WA BE Aol ofR NUE ool B4 A8 AHsAE BoAe skl B
WEE7E S7FHATH AL SHEI AT LS oof wlsh ok A FARR B A Y FAAF 3078 9] JARSE IR A &2
o]-& w9 Xﬂ* Hepes 24 @steng, ks &-83%t E g9 ZARFEY JARSE 2T AR 7|2E =319
e AF A4E £ WS g A0R Ak 53 Angalol ANAE A 5 YA F 02
Bool AN RS oIBT B9 BALANE 2 S Aoz grad
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A. Menu recipe
MEETOlE 25 AT By
o o]

ANE

7h ok $-E4 300 g, 719E - W 15 (1 T), B 10 g,
2l vkE 10 g, 5 oRE WA 10 g% D), 715 10 g
(2 T), A" 2 ¢4 T), 7 15 g1 T)

W EF15g FEoHEE15g T A 5¢g

th TR 18 g MIEE 50 g(I7h 23 - F715 10 g4 T),
DFG 15 4 g%t

2 AR - T 151 T, EF20g(1T), E15¢(1 ), v
5¢(1 0, "IAA 6 g1 1)

A7 5 em A= A7]e] BS wrEL)
2 P Ao &71UA 28 wbEE] ok

)
o

1
2
3. the] FuFFE Mol A7 EE FELVIEE 17|15 FOVE 77t oW n349 BS 9o Aol At fohdth
4, FuFF du FHIRe vhso] nEES g Wt
B. Mixing ratio D. Product process
G g
ZHE %% ks @—%k H]E(%) O EET0|& 20 d0FF 3
A= TECEH A 53.08
ST 2.65 AN = T
ol 2.65
;}1_ 088 ]| el s AFAA SFUET IF
7194
ul 2.65 Al 1.77
o st 1.77 e 1.77
ozl vk 1.77 =i 0.35
3 0.04 s 2.65
A FuFY o
k7Y 3.18 37 2.65
nES 8.85 = 0.71
A= 1.77
i pata
1+ 2.65 n g 0.88
= 3.54 ujj-21 3 1.06
= 2.65
C. Nutrition analysis F
g% chal g A g A AL YES |BE] A [H]E B, | HIE] C (a2 H B
(keal) (2 (2) (8 (mg) (mg) (mg) (#8RE) (mg) (mg) (mg)
198.66 18.32 11.54 5.48 26.98 2.66 374.06 30.13 0.11 3.33 35.25
E. Product process description
=+ 3% 3349
AR & FAE 5 TEA B, Als@] Fd, FuF dd, A A& B, AdE 9Y
AR HAMH 71¢d, AR A - g, A9 oA
25z Sl wddHAds £
43 = ¥R 5 cn FFH)
7M. &8 nEE 93] — 71 Ao 27
Py - uF N ¥
SAE B 0~5C AR
AFE Zx8 Al SFuFg+ar] B - Fewd A AF

Fig. 2. Example of developed menu recipe & product process.
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