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ABSTRACT

This study compared and analyzed the structures of cooking recipes in order to identify the
overall cooking method and develop an efficient method for analyzing cooking recipes. We present
procedural texts using a flow graph, which can be referred to as a recipe tree, to represent cooking
recipes and the database. A total of 110 kimchi jjigae recipes were identified and classified as
‘portion’, ‘kinds of ingredients’, and ‘number of cooking deployment’. Recipes for two persons
were the most common (43.6%), and 7-13 kinds of ingredients accounted for 50% of kimchi
jjigae recipes. Kimchi presented the highest frequency at 78 cases, and pork showed the high
frequency at 30 cases. To identify cooking deployment, step 6 was the highest, followed by step
5 (17.3%), step 7 (17.3%), step 4 (11.8%), and step 3 (9.1%). When analyzing the frequency
of the relationship between ingredients and action in a recipe expression, Food (F) and Action
by the chef (Ac) showed the highest rates at 11.29 and 12.30, respectively, in the cooking process.
For frequencies of dependency relation expression in recipes, d—obj (direct object) was the highest
at 13.56. The proposed method provides users more efficient and easier access to recipes suitable
for their cooking skills.

Key words: structure analysis, recipe text, flow graph, recipe tree

This research was supported by High Value-added Food Technology Development Program, Ministry for Food,
Agriculture, Forestry and Fisheries, Republic of Korea.

Received: 16 January, 2017 Revised: 12 February, 2017 Accepted: 27 April, 2017

TCorresponding Author: Gyusang Han Tel: +82-62-940-5411 E-mail: kshan3@honam.ac.kr

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial
License (http://creativecommons.org/licenses/by—nc/3.0) which permits unrestricted non—commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.7856/kjcls.2017.28.2.191&domain=kjcls.or.kr&uri_scheme=http:&cm_version=v1.5

192 St=X|FALS| et ISE|X| H28H 28 2017

2 M2 & P9} FHe 2 ZEH(Recipe)S T
Eolilth(oo 2002), el v, HIE 5o @
d AEE T3 s ZeHe wes A0 uE
M tdEeg At giiE FHEAY g2ER V)
251 24 = g8, Al 5o wiziAlE Sl
AgE a1 FFEchAhn et al, 2011).

HAolEe AnfEZ ] HFY Y ES =9 B3}
2 23l Fe ARt A HRE Felal dg F
At olHgh S elA o] AlgtES 2ntE 1]
o] Fx| 5-& 3l ol ofeltiolE AlF
Hha glom, o]F Faf thksk ael Fdlzs HH
A 23 aelshs Zlo] B3t Hojzkar lrk(Kang
2013; Kim et al, 2014, Park et al, 2014), 53] <,
191 7H Aldjell 23] A= ks 271EE 42
o] YzE wkgst v s8|Za ol 24UE
aAMu=(SNS) T B Qe sk 7187t
ool whet 213 vHEo] He gl tigk #4lo]
FolA| 1L 9}, 2E]E wileal YrEE Wil ok
g iR o] 88 o, aF HrlE
ufe} sh= Wie] P BHAAel 2 o 5 ok
(Bae 2014), 8o &3t HARE ATl Je 2,
HALo|E, cEFeAlold o] dAlge] 73 A
H dubdow guy, gg] olwx|, AR, Ze| W
Hog FAE Atk I Ufgef tiFiEe e}
AR R Hof Qlrk, 1 o] FRE Hu wEA AlF
st vt e} 22 oS ATk ik oA ¥
2ntE wjtjol7} A& wdsta aejol tigh #ile]
Folglol wket ag] HAg]o] sk e} x| E
= 37 Zlelg} dAdtdrt

T w|tjojellr] AlF3HA] S FEE A A
< Bk o s dRE e Aelw At

At wSF, 71E Q] galge] iRt A A
2ol o] M AR5 ¥t 55 AR A
A 71EHaL Qlek, S ARMA S5l e 38 3t
ofolu} HIAE Jofvte] W E= 7 FA 9] F50|
ot & 4 Qlok. 53] AREARY] geldEE oL
olA] 92 737 ol e ZEA A o =
23 AL olalsh e A Gth(Takano & Ueshima
2003; Shidochi et al, 2009).

ae] gAala olgAe ol sl AR 9] A3
Aol ok gialg] HE HS Al pC, HIEE, =
MFEZ 59| 2ntE nltje] FAE Fa <lEYl 2z
Al|EE 7P Bol ol8dhs Ao ZAMERl O,
o] Al BHI Mo A Yy, 29
A F= Asy 28] =] 5%t 55 7P 2
TAFeRE A3kl JUrkKim 2007; Kim & Sim
2013; Ogushi 2014), LE|A] A2} 48 w) gh3
@ AuI=E AT F e g8 ezl AR
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al, 2012; Park et al, 2014), $FH o2& o]2st &)
A& s sted 7= 28] dag)e] A¥4 -
2E 720 whE 2 2Ui7F obd Wi Wit
7Fsdt Faig welste] AAIge e o] &8
% i, Ha A Qe dreE Fdshes
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88 GAEE A ALsta a8 2EAER
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1) 88 HAg FR3} A+
Q2] If 9JFe] HA(EEA], corpus)dl] HHS
ArzE o ARREE TEA](corpus)E &

P

ot AAgel ZeHgs S29 2= (flow graph)
2 Fgsle] £7)(FE aAsR= W (Momouchi

1980)3} x| F2ke] FxaiAEe fla a8 1 of
5 e FEee) zegel 28 AFHeR
5= W (Hamada et al, 2002)0] ot =3k 2
Al Aot a2 % Azl wsh Fol ke 4
HE Hgsle] Fx23slk= W (Takano & Ueshima
2003), 2] A9 H2E 78 F 7|5, A g
W o] B Ba, o), Aol Merel Ea,
AR 29, 253 23 5o oheksk el digh
Hele EAEES F4o2 g3t fa4dS H7h
3l oA (Karikome & Fuijii 2012)7} AT}, dlA]u] oA
A BAatole] AR FUAA(coreference)
T-Z(Yang et al. 2004), =08 TZ(Marcus et al.
1993) 52 Qlo] Fd7HA] 24 7hs et E= 9
= ugAE dase) AuEel oslE Bud o
(Mori et al, 2014) Fo| T3EEIL Qrt. o]e} o] &
o) o) diES dates Fslae) wHg A
Qe AT TR ol WE gk
g9 7l ol e FaL dAEE :rLJE’r
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o whe 22 57 7o) B sfeleis o] We
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ZJZ (Recipe Flow graph)& ARg3fe] HIXE 29
E4E SAHLE AAEHT

dubA o g THE(G, graph)E olE e HAH
(v, vertex)T 1 Alo]E SlE H(E, edge)EE T4
= J#= o]E(graph theory) S 2+ ZHAIHS
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(Fig. 1). =X Fhol] A2 o] W&kg ol weh
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2016),
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Table 13} 2t}

Table 1. Symbols of ingredients and action by
recipe expression

Fig. 1. Graph with six vertices and seven edges.

AP AFE(Momouchi 1980; Matsushima et al.
2011; Tanahashi & Ma 2012; Mori et al, 2014)S =
Feny galdes dig E2e TUTs We
A H|ALe|E Y Z(DAG, Directed acyclic graph):?’_
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Symbol Meaning
F Food
T Tool
D Duration
Q Quantity
Ac Action by the chef
Af Action by foods
St State of foods
St State of tools

F(Food)= #lA1]e] Azrgollr] A Asrgel
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Table 2. Symbols of dependency relation by
recipe expression

Symbol Meaning

subj Subject

d-obj Direct object
i—obj Indirect object
F-comp Food complement
T-comp Tool complement
F-eq Food equality
F-part—of Food part—of
F-set Food set

T-eq Tool equality
T-part—of Tool part—of
A-eq Action equality
V-tm Head verb of a clause for timing, etc
other-mod ~ Other relationships

subj(Subject), d-obj(Direct object), i-obj(Indirect
objecty= AT 9] 7P 712HQ] AHEA 227t
7F old AR o 7Fe& Aol tid AEE
ek, Foi(~ol/7h - H~S/8) - W~
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ZXIRIE HA|D] SMOZ - 195

zele] 5431 1 v RS B V3
L3 WAE et
F-comp(Food complement), T-comp(Tool com-
Zejake] F2H AT AAE skt
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3. ZAILHE & YH TEs I theoR Asie ARY, B, F
Palm BlAE TREMS o3 AxA dAT FE BEFetilen, zelie aolszht i, =
11071E gA¥o= ‘au, AsF, T o= T, ARF ToR EFR3FSIvhFg. 2).

B2l galge FARAE HE AT (Mori 2014)

—| Title

Name

Ingredients Quantity

_ Category

Name

Analysis of

Cooking Recipe

Data flow graph

Time

Tool

R0 0

Fig. 2. Outline of structural analysis.

d-obj
/Kimchi/F =
F-part —of \ d-obj
/Liquid of kimchi/F
i-obj A A-el
s /Pot/T  ———>/Stir-fry/Ac  ———— > /Stir-fry/Ac
/Oil/F Fcomp i~obj
% Oth d d-obj
; - -
H /Two cups/Q — =% AWater/F ——2 5 /Boiled/Ac
il ) lA-eu
/Power of red pepper/F d-obj
/Boiled/Ac
/Sugar/F —4 55
A-eq /Sesame oil/F
L /Pot-tid/T —4"% > /cover/Ac — 8 /Boiled/Ac l deobi
l/ V-tm
/Boiling/Af /Add/Ac
i~obj i-obj

/Canned tuna/F d-obj

A-eq f
Add/Ac —2—2% /Boiledd/Ac
/Green onion/F ———— /Add/Ac

d-obj

Fig. 3. Example of recipe flow graph for structural analysis of kimchi Jjigae recipe.

Characteristics Ingredients Symbol of dependency relation
NO Kinds of number of
Ties | porton | L0 |coking [Pl B2 |F3 B4 Fsire| F7 | F8 | Foleg F11 F | T |T|D|Q|Ac|Af|st|st| subj | d-obj|i-obj [T-comp|F-comp|F-eq[F-part-of| F-set | T-eq|T-part-of | A-eq
deploymen
1 | Kimehidigee -, 10 5 Tofu Orion Canned tuna liuidofkimi [ 13 1 21211201 1w 3 1 1 0o o 10 0 1
with tuna
Green onion Powder of redpepper 8
Kimehi Salt 6
Minced garlic Pepper 7
100 | Kimchijigae 6 12 1 Tofu Orion Pork neck liuidofkimhi [ 13 8 312161 20 1 1 s 2 0o o 0o 0o 0o 0 3
Green onion Sesame oil 1
Kimehi Rice wine 6
Minced garlc Powder of redpepper 7
Mincde ginger Salt

Fig. 4. Database of Kimchi Jjigae recipe through structural analysis in excel program.
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Fig. 6. Classification by kinds of ingredients in
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Table 3. Frequency of ingredients by food category in Kimchi Jjigae recipe

Food category N(%) Food category N(%)
Rice cakes 1( 25.0) Dried large anchovy 6( 10.3)
Wheat flour 1( 25.0) Dried sea tangle 5( 8.6)
Cereals Ramyeon 1( 25.0) Head of dried pollack 4 6.9
Udon 1( 25.0) Fish cake 3( 5.2
Sub total 4(100.0) Fish and  Canned salmon 2( 34
Soybean curd 48( 96.0) seaweeds  Canned tuna with pepper 2( 3.4
Pulses Soybean curd, unpressed 2( 4.0 Powder of sea tangle 1C 1.7
Sub total 50(100.0) Dried big—eyed jerring 1C 1D
Root and Sweet potato 3( 60.0) Sliced of dried pollack 1C 1.7
cuber crops Potato 2( 40.0) Sub total 58(100.0)
Sub total 5(100.0) Red—-pepper powder 30( 12.2)
Kimchi 78( 43.3) Kimchi liquid 30( 12.2)
Green onion 29( 16.1) Garlic 24( 9.8
Onion 24( 13.3) Water 22( 8.9
Ripe Kimchi 16( 8.9) Sugar 14( 5.7
Green pepper 9 5.0) Salt 12( 4.9
Hot pepper 9( 5.0 Soybean oil 11C 4.5
Red pepper 7C 3.9 Broth of anchovy 10C 4.1
Vegetables Radish 2( 1.1 Sesame oil 9 3.7
Root of green onion 20 1D Used water from wshing rice 8( 3.3
Chinese chive 1C 0.6) Pepper 7(C 2.8
Radish Kimchi 1C 0.6) Olive oil 6( 2.4
Stir—fried Kimchi 1C 0.6) Perilla seed oil 6( 2.4
Pumpkin 1C 0.6) Sake 5( 2.0
Sub total 180(100.0) Red pepper paste 4 1.6)
Mushroom 3( 37.5) Soy bean paste 4 1.6)
Mushrooms Winter fungus 3( 37.5) Soy sauce 4C 1.6
Opyster mushroom 2(25.0) Broth of kelp 4C 1.6)
Sub total 8(100.0) ) Vinegar 3( 1.2
Pork 30 46.2)  SeasONINGS N firi 312
Pork neck 9( 13.8) Butter 3( 1.2
Pork, foreleg 6( 9.2) Shrimp, salt—fermented 3( 1.2
Pork belly 50 7.7 Pepper oil 2( 0.8
Pork rib 3( 4.6) Grape seed oil 2( 0.8
Pork tenderloin 2( 3.1 Soy sauce, fermented 2( 0.8
Spam 2( 3.1 Plum extract 2( 0.8)
Meats Ham 2( 3.1 Liquid of soybean sprout soup 2( 0.8
Pork ham 1( 15 Package of kelp soup 2( 0.8
Pork shank 1C 1.5 Seasoning powder, beef 1C 0.4
Pork bulgogi 1C 1.5 Canola oil 1C 0.4
Beef 1C 1.5 Ginger 1C 0.4
Bacon 1C 1.5 Fish sauce of tuna 1C 0.4
Sausage 1( 1.5 Sesame salt 1C 0.4
Sub total 65(100.0) Seed of pepper 1C 0.4
Fes Egg 2(100.0) Onion juice 1C 0.4
Sub total 2(100.0) Meat stock 1C 0.4
Fish and Canned tuna 23( 39.7) Sub total 242(100.0)
seaweeds Canned saury 8( 13.8) Total 614(100.0)
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deployment in Kimchi Jjigae recipe.
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Table 4. Frequencies of symbols of ingredients
and action by recipe expression

Symbol Meaning é:fﬁ%;:
F Food 11.29
T Tool 1.97
Q Quantity 0.97
Ac Action by the chef 12.30
Af Action by foods 1.31
St State of foods 1.17
St State of tools 0.27
Total 29.78

Table 5. Frequencies of dependency relation
symbols by recipe expression

Symbol Meanings é:fﬁ%;
subj Subject 0.73
d-obj Direct object 13.56
i—obj Indirect object 4.61
F-comp Food complement 0.50
T-comp Tool complement 0.83
F-eq Food equality 0.83
F-part-of Food part—of 0.33
F-set Food set 1.39
T-eq Tool equality 0.06
T-part-of Tool part—of 0.06
A-eq Action equality 1.31
Vetm ?;?:gj/zt of a clause for L13
Other—-mod Other relationships 6.89

Total 32.14
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