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Abstract

We investigated food preservation hurdles used for Korean traditional side dishes. As a first step of the research,
preparation and cooking recipes of the side dishes were surveyed, which are commonly used in Korean households.
As next step, compositional and microbial quality attributes were measured onto the samples collected from the
market. Antimicrobial ingredients added in the preparation are reasoned to work as important hurdles based on

_ the scientific principles. Heating processes such as blanching, boiling, braising, hard-boiling and frying help to
keep the products by decontamination or water activity adjustment. Measured salt contents of mest side dishes
were in the range of 1-5% with those of salt-preserved vegetables being higher. pH values were 4.7-6.4 with those
of salt-preserved vegetables being lower and these of hard boiled fishes being higher. Soluble solids of braised
or hard-boiled dishes were usually above 40 °Brix, while those of blanched and seasoned vegetables had lower
values. Water activity values were 0.93-0.95 for seasoned vegetables and 0.77-0.88 for hard-boiled or semi dried
beans and seafoods. Products with processing steps of braising or blanching showed lower bacterial load of 102-104
cfu/g, while seasoned or salt-preserved vegetables and seafoods had aerobic bacterial count above 106 cfu/g. Korean
traditional side dishes were found to apply the appropriate combinations of heating preparation process, water activity
and pH adjustment, and salting, providing the required preservation properties.
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Table 1. Raw materials used for preparing Korean traditional side dishes (braised foods)
Braising food Broil food
(Korean name) (Korean name)
Materas m g}:in Potato  Dried anchovy‘ plzlﬂlfgk ]'rggtls Burdo-ck Kidney beans Pleéilflla Cuttlefish Anchovy pl(n}ru?lgn Potato ;2;‘%
A BABABIC CA ABABABTEC A A BABCDABAIBAHB
Bean curd E E e o
Potato A o o . ° o
Dried anchovy ¥ A e o o . e o o o .
Dried pollack & o] ¥ .
Lotus root q Z —
Burdock & 9 ° o
Kidney bean 7 ¢ ¥ ¢ o o
Perilla leaf A9 °
Dried cuttlefish 2 & o} PO
Green pumpkin o] & u} o o
Dried radish leaves A] | 7] ¢ o
Green peppr ¥ I & . . . e o o ®
Onion d I . .
Sea tangle t} A o} . .
Carrot I .
Korean soy sauce % 7+ & . o *
Soysace A G e e e e e e e s s s e 0 o o o ¢« o o e
Doenjang 32 .
Kochujang i F 7 . . .
Salted shrimps A} ¢ A .
Sugar B g e e s s e o e e s s e e o o o o o
Starch syrup | e o o o o o o * o # o . . o e
Salt A B e . . o . .
Alcohol oS R R « o o . e o o o o .
Vinegar % ° o .
Powdered red pepper T5E71F o e * o .
Ground garlic © & e o @ e o o . . e o o o o
Green onion g} o o . . * s e .
Ginger AR .
Whole sesame & 7} e o o o o . . ®» o o o o o .
Perilla oil E71 % e o » .
Sesame oil a7 & . . . o o . . ® .
Bean oil A . . e o e o o * o o .
Ground peppet  F-71F . . .
Ground sesame 7} & & e o o e o . . .
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Table 2. Raw materials used for preparing Korean traditional side dishes (seasoned vegetables)

Seasoned vegetables
(Korean name)
Grem S it e DD ™ Yomg Seweed | Diied  Cucum- oo
Materials Korean pumpkin lettuce pinac ole pat e Sporouts fmf radish cuttlefish ~ ber
38 o R sny  B3UE M GF oj& L% Q0 7
11%‘ 4 e B less BF o9 E W W H &

A B ABABU CAAAABABTU CAADBABTU CDABAIBAB

Green purnpk'n OH 3 HF o .

Sea lettuce o 2 " .
Spinach A F A o o o
Wild rocambole B .
Bracken i A g .
Eggplant 71 A .
Perilla leaf R 9 .
Crown daisy & 7 N
Acom starch paste EEdE o o
Bean sporouts ¥ U & e o 0
Bafloonflower ot & & A . .
Young radish g4 = * e
Seaweed o) o ¢ ¢ o e
Dried cuttlefish 2 4 o] o o
Cucumber 9 0] . . . . e o o o
Radish e . * o
Gt %2 .
Lettuce 4 F J
Large green onion o} %} . . . ¢ o . .
Onion "oE ﬁ}' . .
Green pepper X 3L F . v . .
Ground garlic B E e o o o o ¢ o o 8 o o & o s s o 2 0 0 & e s o o
Green onion A 3 e e e o o o o o ° . v e e v e
Bean curd 5 H .
Powdered ted pepper TH7}E o . . * e ¢ . * e o .
Kochujang A . R Y
Korean soy sawce = 7+ & o . e o e ¢ o o o * o o o .
Soy sauce AxE o o .
Salted shrimps A} & A o
Vinegar Al 2z " 0 . . . . . * o 0 ¢ @ .
Salt A = ¢ o 0 . o 0 [ T S T [ * o o o e o o
Sugar A e . . . . . . * o o o o .
Starch syrup 5 Sl .
Alcohol % . . * o
Whole sesame L= 7 . * o . . . . .
Ground sesame AAEAT o e o o o e o o o e 0 e . * o o o o
Ground pepper 32 . . .
Gromnd mustard A A7 .
Sesame oil ZI7E . e o o e v s o o o o . * o o
Peilla oil 57 E . .
Bean oil A8 8 e e .
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Table 3. Raw materials used for preparing Korean traditional side dishes (salted food and kimchi)
Saited food(vegetables) Kimchi
(Korean name) (Korean name)
Codon
Perill Radish gﬁ?er M;'Z;, G On W pul feof O Korn Yomg o, Dried
Materials Korean R : : _
oo g e 1 10 B 33 3 rew
I
A BCDABU CABT CAAAA A B CADBABABA A B C
Perilla leaf 39 e o o o o o o
Radish = e o o * o °
Green pepper F13 * o o *
Red pepper 2uF . .
Codonopsis lanceolata — HYH .
Gartic stalk =2 .
Cucumber Q0] . .
Whole garlic Enls .
Green onion At . . . e o o o o . °« o
Large green onion ojg} e o o * o e o
Korean leek Hz o o .
Young radish g2 o o
Dried radish Lol * o o
Pepper leaf 129 .
Chestnut ut . o
Korean soy sauce =7k .
Soy sauce ALZ . o o o o o . . o
Doenjang 93 .
Kochujang &% . o o o
Salt Pt . . . e o e 0 o o o e o o . .
Sugar Ag * o o o o o . . e o s o o o o . .
Starch syrup Eq e o o o . . .
Vinegar Az o o . .
Alcohol % . . .
Ground garlic s e o o . . ® ¢ o o o o o o o o e o o
Ginger VAL e o o . ° . * o o o o o o o o . .
Powdered red pepper  11%:7}2 . . e . e o o s o o o .« o e o o
Salted anchovy juice — EAA ) o o e o o o o ° .
Salted shrimps AS-A . .
Wheat flour suffer —W7}FE .
Glutinous rice suffer ~ F&E . . . .
Powdered malt ~ R7|E7}% .
Glutinous rice flour ~ F&7}% .
Whole sesame =7 ° o ° . .
Ground sesame NaF * o e o o . * o .
Sesame oil e e o o e o o o .
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Table 4. Raw materials used for preparing Korean traditional side dishes (salted fish)

Salted fish
(Korean name)
Materials Korean name  Anchovies Cuttle fish Shrimps le(;l:cfka Gils IV oo Lﬁ;ﬁg"d t P‘t’lli‘;:k
AR Ao AR HER oM Bl B MEed AR AdA
A B A B A B A B A B A B A B A B ABA B
Fresh anchovy A g A e .
Cuttle fish L A 9 o o
Shrimps A <> . o
Roe of a pollack q = o« o
Pollack tripe % 1% e o
Gills o} 7} 9 o o
Yellow corbina 3} 43, 01 ° °
~ Octopus T 5 7 * o
Large eyed herring W9 o * o
Clams z i o ®
Salt 2 v ® . . . . . . . . . . e o e o e o o .
Sugar 4 23 . o o o
Starch syrup = aq .
Powdered red pepper LEE e . . ® o e & e e o o o o o & e o o
Ground garlic v} s e . e o o . e o o o o . . o o
Green onion 1} . . o o e o o . e o e o s o
" Ginger A 7 * . o e o * o
Radish %'— L] L]
Green pepper X 2 F e . o o
Red pepper 10 = e o .
Pear uj ]
Alcohol =5 .
Sesame oil 7] B e o o o o o o e o o ° o o
Vinegar 2] z . . .
Whole sesame = 7 . e o . . . . . .
Ground sesame 7/H L g e L] [] (] . [ .
doem 1 U8 542 dxd A YRR Y AR 2(Table 2) TURE0] FEFHo] Fonz A
% ik 2el3 RAREA 4% PAFI IEHL A o] oA BA ek ol ARE AHESHE AT
o & AHE iy el Yok REo ABHL oW, 7l W] V4% oo G & Fo| 2alE dho} &
ot 9Eg 2UNE BEE ol FHT AE AL BAT  Wadel & WA 29| shiolth mhebd vYE H4L
T AT EF A 2FE A AREHE AR E AAE 4 e FU8EC] o] &H v} tFE] U=
A7 Q3T T940 995} BtSl A8 WL A M 3} PR hes} 42, Sgol E1g02A BugE
wor g5 AMESE WHRE BT A% 2de £ 5o E 530S Ao Hol It v AA dﬁa‘—c’—
Tl wet FEER =T YA 081404 EAIE 09274 7 3L, Az pHE B30l PR 4SS JAshY, &
A Aolg B o glom, &9 Ao R v AeE Al AR 2ol e mAE RS Al A Ei
At HELS RAT ZeFglAS] AL hude  Leld gtk 2Fe] olalat A GBo] B 7k 25
(Tibe 92 AR WU ERE FEAL2 oIFolAT oY A58 BETD. HAFS AR &(Tuble
TAola vgel FRel Wt AH F &7), Bel?l, 571, H AEY AFE 2539 EF8 GATLEA 1342
2ol 9 elmAE ARE Aoz Uthinh ol £ 29E Yelal, 499 9 AL 271, b
43t Befel MAEE ol SAYE Bokel 14He ok AU 5 WBoRA APE kolFe Ao
2 el T3} Qlon, $o19 2ok HHM ST it Coi 5209 SuFst s} FFel G Aoz
HEE ol 44 3 DU & + YTk WYl mnaRw, ok £ 9] Ui Aoz wusd)

A3 2w ¥ & YRS zshe UE 2URe

0, 21).
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Table 5. Cooking processes used for preparing Korean traditional side dishes

Cooking processes
K Sl Sied oy
. . orean i al 10N
Side i ame name Selecon msia:fv:al g Dk Bk gyl cok Ras Sem SO Ry pring 1;‘,’,’3 S,f,‘;'n in soy iﬁqz Cooking  Dross VX2
time time bean
paste
Braising bean curd FHEY L] L] ° [] [ L]
Braising potato AZY o [} [ [} [
Braising dried anchovy ERES ® [] [ [}
Braising dried_ potlack Hol¥xzy ° [} . [
Braising lotus root A2ZY ) (] (] ] . .
Braising burdock 9%y . ] (] . .
Braising bean 29 . . . . ° ' . .
Braising perilla leaf =3 ° [ [ . ® .
Broiled dried cutlefsh EREEEES . . - . o
Broiled dried anchovy Bl ° ® °
Broiled green pumpkin SubEs [ [ e ] [
Broiled potato RS ° [} [} . . ° . [
Broiled dried radish leaves AlEj7| 4L [ ) ) [ . [ [
Seasoned green pumpkin L ai=s) [ [} ° ° ° °
Seasoned sea lettuce B . . . . ‘.
Seasoned spinach E= 3 [ . . o 3 [
Seasoned wild rocambole g . . . . .
Seasoned bracken FARE ] . [ 3 [ . .
Seasoned eggplant MR E [} . [ . . ° [
Seasoned acom starch paste SRS . [ [ [ . [
Seasoned bean sporouts FERA [} [} ] ) [} [ [ ]
Seasoned balloonflower roots e . [} [} . [} . [
Seasoned young radish e . ] [ ] ’ . . .
Seasoned seaweed uged ] . . ] . . [
Seasoned dried cuttlefish 27407y . [ ] ] [ . ]
Seasoned cucumber QoE . ] ] ] . ° e
Seasoned radish s . . ° . . [] _ . -
Salted perilla leaf AYE . . . [ . [ .
Salted radish aols) . . . . . ]
Salted green pepper 2F7o}R) * [} [} . [ [ .
Salted codonopsis lanceclate jEl=R 0T . ° ° ° ° °
Salted garlic stalk ol=EgolH| ° ° ° ° . ° .
Salted cucumber Q0] 217} ] . . . . .
Salted whole garlic EulsAolx . ° [ ] ° ° .
Perilla leaf Kimchi AR L] [ [ ° [ [}
Green onion Kimchi 715 ° [ ° ° . [
Korean leek Kimchi R o [ [ ° ° [
Young radish Kimchi st . . . . . [ . .
Cucumber Kimchi Ro]anto] . [} [} . . . . 3
Dried radish Kimchi Falegol ] [ [ . 3 . [}
Sated anchovies AR d . °
Salted cuttlefish 24943 . . ° . ] .
Salted shrimps 453 ] . .
Salted roe of a pollack HEA ° ) . .
Salied yellow corbina FH03 . [} ° °
Sated large eyéd herring o] [ . . .
Salted clams 2703 ° . [ [

Salted pollack tripe oA . (4 hd
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Table 6. Chemical composition and microbiological load of Korean traditional side dishes

Side dish name Korean name %?%E%W (STSSVA) (SN;SE‘?,{) (S?gl(s(% Aezog!(;l[c)“ébéz:m M:g%%%;::m
Braising potato A 2 ¥ 0.93(021) 523(002) 244(0.03) 45.50001) 40 x 10°0.11) 33 x 10°0.03)
Braising dried anchovy 9 3 = 9 0.88(0.04) 621(0.03) 2,56{0.06) 50.4(0.02) 53 x 10°0.09) 22 x 100.13)
Braising dried pollack 2o ¥z ¥ 0.89(0.33) 6.14(0.05) 19%002) 493(0.2) 70 x 10'021) 43 x 10°024)
Braising lotus root 4 2 z2 ¥ 0.96(0.10) 5.19(0.02) 1.50(0.08) 44.3(030) 13 1 100.23) 64 x 10°021)
Braising burdock & 9 z 9 0.90(0.12) 5.23(005) 144(0.02)) 425(0.04) 20 x 10°0.13) 37 x 10039
Braising kidney beans 1 A3z 1 081(021) ' 621(004) 1.15(0.06) 39.4(001) 10 x 10'0.03) 13 x 10°023)
Braising kidney beans 2 2¢F 28 2 0m00 549(0.02) 1.10(0.04) 63.00005) 23 x 100.04) 10 x 10%0.05)
Braising kidney beans 3 AEEZ2Y 3 084019 5.64(0.11) 1.55(0.03) 45.0002) 62 x 10°0.11) B 10°0.06)
Braising perilla leaf 29 = B 093(030) "5.16(003) 493(008) 26.7(0.10) 84 x 10'005) 82 x 10°063)
Broiled dried anchovy ¥ox 2L 083060 6.34(0.09) 253(0.14) 57.4(0.20) 74 x 10°0.07) 39 x 10°(0.02)
Broiled shrimps A B2 08020 621(0.03) 243(025) 45.5(032) 85 x 10%0.05) 42 x 107003
Broiled dried cutdefish QA HRE  086110) 5.50(0.03) 207002) 57.1(0.80) 60 x 107004) 69 x 107004
Broiled seasoning anchovy TEFAEAEE  085003) 5.67(0.06) 287(0.23) 54.5(0.10) 65 x 1010.03) 45 x 10°0.04)
Seasoned sea lettuce 3 0§ B 3 091(1.10) 5.26(0.02) 365(0.12) 33.3(0.80) 55 x 10(0.05) 3.7 x 10(0.08)
Seasoned burdock o BooA 089(120) 5.10(0.05) 194(0.05) 57.1(0.40) 19 x 10/0.12) 72 x 10°0.14)
Seasoned winter vegetables g 2o B oA 095050 6620007 1070002) 5.00(040) 5.1 x 10003 48 x 10'0.08
Seasoned codonopsis lanceolate 9 g9 5 3 0.90(0:30) 522(002) 2000.22) 25.50.12) 41 x 105008) 3.1 x 10'0.02)
Seasoned groundsel A A U4 = 095100 6.06(0.12) 197027) 11.7(080) 60 x 10'(0.11) 13 x 10%(0.35)
Seasoned bracken z A g Y4 E 094020 5.82(0.02) 260(0.02) 66(0.50) 2.1 x 10007 ND(0.00)
Seasoned balloonflower roots EFd AU E 095040 5.67(002) 213(008) 15.500.10) 29 x 10°(102) 64 x 10'0.179)
Seasoned green pumpkin 4 3 9%y g 0.95(0.30) 6.46(0.05) 2.67(0.08) 11.7(0.50) 26 x 1070.11) 42 x 10'021)
Salted garlic stalk o5 % el A 0.90(0.30) 477(0.03) 411007 42.7(0.80) 11 x 16°0.179) 52 x 10'0.14)
Salted radish 2 A& o A 0.93(0.09 4.82(0.06) 5.23(0.08) 25.6(0.12) 14 x 10%0.08) 24 x 10022
Salted cucumber 2 o % o A 091(008) 4720001 5.000.02) 24.7(0.09) 20 x 10°0.10) 16 x 10703
Dried radish Kimchi Bog g o 093(020) 6.14(0.06) 227(0.06) 37.7(0.50) 16 x 10°0.18) 77 x 1050.12)
Salted perilla leaf in Doenjang L S R 0.89(040) 471(0.04) .5462(0.09) 36.7(0.30) 2.1 x 1010.04) 15 x 10°(040)
Salted perilla leaf 1 79 A9 1 083005 5.09(0.01) 20021 17.4(0.13) 1.1 x 100.23) 24 x 10°033)
Salted perilla leaf 2 7939 2 0800 472(001) 24(0.11) 15.40.21) 56 x 100.17) 31 x 100.12)
Salted perilla leaf 3 A9 A d 3 084009 478(0.02) 23(0.10) 222(033) 48 x 107004 43 x 10°026)
Salted perilla leaf 4 729 A g 4 08500 527(0.05) 2.1(0.02) 19.6(0.02) 33 x 10°0.02) 5.1 x 1010.18)
Salted perilla leaf 5 A QA A 5 084000 551(0.03) 1.8(0.07) 12.6(0.23) 42 x 10°0.05) 37 x 104054)
Z2] 77 (Table 5)2 o] BizkFo) A diX|7]¢ 77 Whfolet & 4 UZlch
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