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Exposure Assessment of Biogenic Amines as a Chemical Hazard in
Commercial Anchovy Fish Sauce from South Korea

Eungyeong Kim'", Heeyoung Lee'", and Sunhyun Park'*

'Food Standard Research Center, Korea Food Research Institute
Department of Food Science and Technology, Chungnam National University

Abstract: This study was conducted to evaluate the chemical hazards of 74 kinds of commercial anchovy fish sauce in Korea
by measuring their biogenic amine content. The biogenic amines detected in commercial anchovy fish sauce were tryptamine,
putrescine, cadaverine, tyramine, spermidine, spermine, and histamine. Among them, histamine content was the highest with
an average of 1,439.62+812.62 mg/kg. Excessive intake of histamine could result in chemical food poisoning characterized by
high blood pressure, headache, and diarrhea. Accordingly, by simulating histamine exposure (repetition=10,000 times) based
on the daily intake of 0.969 g of domestic anchovy fish sauce, we found that the estimated average histamine exposure was
24.49+55.48 pg/kg bw/day and that the margins of exposure (MOE) value were 139.18 at 1% and 66,141.07 at 95% of 10,000
simulations (9,500 times). As such, it was confirmed that 9,500 out of 10,000 simulations of MOE analysis significantly
exceeded MOE 10. Therefore, the risk of exposure to histamine from ingestion of commercial anchovy fish sauce is

approximately very low.

Key words: Anchovy, fish sauce, biogenic amines, histamine, exposure assessment
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o] By &N Z Aoz Lavale] ];H_LZJO] A% Sk uk
& Aotk N AT Y AL AFEE o 15009

o2 AMgshs ARt Azl vl theksith(Kim 2020).
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2023 02€ 082 A4, 20239 062 262 FA=EAES, 20239 062 262 9

d X 5o RAFEE ARSET HEXARL 7155 sHa e
Auks fal AMgEE VSR S| o] 8F AL UTh(Kim
et al. 2011; Kim 2020). @23 Fx]o] 20% o]k
15~30% W&])e] 219S H7tste] gl ot At 48 9
nA o] &gk el Zhgell ofsl AlxEH, BXAE oY
~2 o) g Bl st AN AFES A o
A S AZ3ITHCho et al. 2000; Kim et al. 2000; Lim et
al. 2002; Lee et al. 2021). BX9] G4 &g A A
/\4541: oao]_u]\—/\]. x]m-/\]- su/\]- u_1 H]—?‘S]:/H /HH_Q_E o]
3 H53 FuE AYL Jon, wg oA AE=
AL HAefo|== kst g3 5 A 7es 2= E
A7 dHx JdrhPark & Kim 2003; Kim 2008). ©]z]3k
Ao Qlaf Ex|MAlS thst aEjolA TS Y=
rx2] 92 sEAUTHKo ef al. 2017; Kwon et al. 2019).
LB HAE o Ao FolE do7A] ol gnlE
T3] flEiME €4 s olde] Hol 5 o|t). o]
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A AF 594 mAE Aol o S 7l
BR|MA 7 AEG | AESA flale ohh w2 Ao
ATHUm et al. 2018; Park et al. 2023). 284 &
FE QAo el 98] Q491 histamineS XA
AF w2 A Qg agloR EAjg. FAHES] o)
LAY o}l (biogenic amine)y A HEC] EAlsl= TSt H
AE FoAM HEE = gEka A (decarboxylase)ll 23l
g opr|:=Ake] geilsls Sl FA=T, L S histamine
L Zo nAE Fo| A= histidine BEHFE A 23]
BREE 202 d#A AtHKim ef al. 2003; Lin et al.
2012). Histamine> %], ¥, W% 59 7H o=
sl Edolr, AEsH o] Zsted =Fe] histamine
< MFske A5 Ea, AL 7, AARR 5o i F
e YeERll= histamine AS5ES HAAE Ao
(Hungerford 2010; Feng et al. 2016; Chung 2019).

A2 histaminedl] th3 =] 7|F- 482 WF ofF, 9%
o, X9, A% = A T v A A (elS, 2,
A= 5)ell sk 200 mg/kg ©]8H(Ministry of Food and
Drug Safety 2023), == 3§44 E(Korea Standard; KS)
o] w2 HX]¢] histamine ¥+ 100 mg/kg ©]3H(Korea Standard
2023) o] ot = AF V1A T AE 2R A
2729 histamine 38t 7152 gle AR olt). s9le] Hg- =
A F7A D3] (Codex  Alimentarius  International Food
Standards)= fish sauce®l] tgt £2 7|5 % histamine 733t
7155 400 mgkg® & Agkatal THCodex Alimentarius 2018).

2| NA] 9] histamines A oI A-H(Cho et dl.
2006; Kim et al. 2011; Cho et al. 2015)2] Q3 A|Zof|A]
histamine &3] 400 mg/kgs Z38l= FoZE HIFF S
), o]l HXHA HFHo 2§ histamine®] A2 913)7d
o] A& AR BRI HA|AH L] vlo] oA ofvlFe]
sl H7F A+ A= vlH)gk Aol ofof] £ AtolA
= BN HHAZFYH T 7hse b ffs) a4l
histamine®] 98] H71e] 7| 2A &5 vlAstAF =) A9
A AR 9] blo] AY oyl RUHH A5E SR} o]
£ Bl Y AFFS 7o HAAH HFHZ QIS =

Y histamine =232 F4 3172} 31

k=

o

IL 97 WS 3 &

1. A|22| ZH]

Ao AREE XL 2022 6€~129 A
A HERE, TefAlg 2 2RInElS Sl s HXA
AB2R ] AF 745281t 375, AT 195, Falot
11&, A3liSt 78S FYate] F4 o83ttt

2. H}O| 2= 0}2(biogenic amines) &4
AlE W vpo] oAl ofdl $he 2Ee] 7E 9 A (3

EZ374)e] W 2 Yoon er al(2015)2] HHES W sl
295} tH(Ministry of Food and Drug Safety 2023). Al
5¢ol 0.1N HCI 25 mLE 713l #ds)slar, o3 S ¢
#21(4,000xg, 4°C, 102)3+ ¥ 4595 Whatman paper
No. 42 o3l Algefo® ARGSIIth. A5} WHEE
£9(1, 7-diaminoheptane 100 pL/mL)S Z}ZF 1 mLS A|¢
el Wi, 23} NaCO; 0.5mL, 1% FshadopyE8-9
08 mLE Wil ¢ 5, vl slof 45°ColA 1AZE F
TAsketa, 10% ZE2d 89 0.5 mLe}t JHZE SmLE 7}
sto] 1027 " 5, A5AE Fete] Aas53 F oAl
EYUEH 500 uiLs gl o343k 218 HPLC (Jasco, Tokyo,
Japan)Z A3t}

HLPCE2S 98] Capcell pak-C18 MG 1II (4.6 mmx
250 mm, 5 pm, Shiseido Co. Ltd., Tokyo, Japan)= A}8-3}
(A, olFAE A: 0.1% formic acid in Acetonitrile, B:
0.1% formic acid in Water2 A -87]= Initial-55%, 15 min-
65%, 20 min-80%, 25 min-85%, 30 min-90%, 35 min-95%,
40 min-55%= H7181] 2% J&= FAAA HSAZAT o]
ko] H48 1.0 mL/min®| AL, AlFFY S 20 ul, column
o] £EE 40°CE ARE3I9 0™ 254 nmollA] E-451t).

A&ol] A}2-3) histamine ¥FES HPLCE-2Z histamine
(59964, Sigma-Aldrich Co., St. Louis, MO, USA)E A&
52 ™, histamines |93 Hio]eAlY opwle] -
tryptamine (76706, Sigma-Aldrich Co.), putrescine (51799,
Sigma-Aldrich Co.), cadaverine (52063, Sigma-Aldrich
Co.), tyramine (80345, Sigma-Aldrich Co.), spermidine
(49761, Sigma-Aldrich Co.), spermine (49761, Supelco,
Bellefonte, PA, USA)S AR5

w2 i Ao

3. WX A M2 TA}
Hxjalx o] A HF AF e Ao FUA7TS

YZAHThe Korea Disease Control and Prevention Agency
2021) FARFER] 24717 3PP o3 AFAFHE =AM
= SAS software (ver. 9.3; SAS Institute, Cary, NC,
USA)E ol-&ste] Bx|9Ae] A HIAHFS FEste] 4
stk 49l Bt AT FNA7FYFEAHThe Korea
Disease Control and Prevention Agency 2021)2] 13| A =
% A% tlolgol 71wkale] Uniform distribution (40, 80y
ARE-SFAT

4, == -@J}

P2 HBA] AHFHE 53 histamine =% #4123 98] U
AT F5Z0049] histamine L9 E 2 H
o|E]Z @RISK program (Palisade Corporation, Ithaca,
NY, USA)E ©]&st HA a2z rds A=sisitth. ¢
X NA HF o w2 histamine =&} =Z9F S (Margin
of Exposure, MOE) ofg¢] 2le] 7]uk3}eq, histamine &
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Table 1. Simulation model and formulas in Microsoft Excel spreadsheet used to estimate the risk of histamine in commercial anchovy fish sauce

Input model Unit Formula
Histamine content mg/kg =RiskPert (-127.23, 1095.1, 4391, Risk Truncate (0, 3800))
Daily intake g/day =RiskLognorm (1.017, 2.2256, Risk Shift (-0.0064406), RiskTruncate (0, 40))
Body weight (b.w.) Kg b.w. =Risk Uniform (40, 80)
Histamine dosage ng/kg b.w./day =Histamin content *Daily intake/b.w.
MOE =36,920 (ug/kg b.w./day)/Histamine dosage

%9 %) AAUERERDS 483 RISK ABHo]
A (iteration=10,000)2 T3l FAHETh<Table 1>. FFH L
2 "x9% MOEZ AXFelal, MOE 3fo] 108tk 2 7
T flEidel Aokal AHSHAth(European Food  Safety
Authority 2005; Ministry of Food and Drug Safety 2019).

Al EAAA vlo] QA olRl XA 7 =2 g

Wb histamine £418t& @RISK Z233-<& 53 9
EEY »dS FA3 A7} histamine TFS 4 0.00
mg/kg, W 3,711.62 mgkg, H 1,439.62+812.62 mg/k:
o2 FelEA o, Pert distributiono] HHIEEEE e}
Soh<Fig. 1> Al X312 histamine 781.10~2,058.50
mg/kg TZHNA 40719] HE HIEE 3915194, CODEX

o

<

Histamine =% % (ug/kg b.w./day)

_ histamine®] ¥#(ng/kg)xLY A F F(g/day)
Hat AS (kg b.w)

BMDL, (ng’kg b.w./day)

MOE=
histamine *=Z%F(ug/kg b.w./day)

. 213 0F

Table 2= Al GX|AA A|59] ulo] AH oIRE
At HE kel HA, gk 2 Faaks vekd 2
Fot}, ulo] A opvl e ThA S Shishe 4Fe] Hu
e 0y g 4 HolA opr)ike] g4 g@yHEAsE
T grstel= 9 AEe] A ofm]slof] o3 A4 E]
™ (Karovi¢ova & Kohajdova 2005; Kim et al. 2020), &
F2FoM= o] QA ol F = histamine, tyramine,
putrescine, cadaverine, tryptamine, spermidine®] 4§73 ==
ZRo = AFAJYTHLI & Lu 2020). AFE2] vlo] Q@AY o}
e TE, AE 9 AEe] giay 2 A sl 25
Zo|A|uk, Ao ulo] oA ollE HF sk A ¥
&, AAER], FF, AR, AAF 53 e 54 a9t
e, A 79 APl ol 7 S B E(Suzzi &
Torriani 2015; Lim 2020) A5l F=2]7} D a3}t

i)

9] SV HEE % fish sauce 7|5 400 mg/kgdt Hlnsle]
o 938} =& =X olt}h Lee et al(2013)2 852 A&
2| HA 0] histamines w218k A2} 434.2~797.3 mg/100 dL
FEo 2 7AEE] B 79| histamine A& W9} ¥
S O 52 55 AEHUL, o2 A7 (Um ef dl.
2018)ellM = =il Al EXAAL 1252] nlo] oAl ofwls
218t A3} histamine®] H TS 813.48 mg/kgol L,

e

Sk WOE 372.32~2,111.61 mgkg 5082 B A7e} H)
528 A Hole Aoz Yehth

=71 747399 %A H(The Korea Disease Control and Prevention
Agency 2021)°] AAREE FA et HX A A HH
g EEE <Fig. 220l AXBITE 24417 3PS 53l =
A AE T ExdAlo] I3 AES 143000 5T
73, = AT 2217, e TR 634, we - £
T 6671, AR -A-o] - AR - AU/ 4837, AA - PF -
F 197)01 o, o] & uigo R ALkt HAAAe] dY
AF S FH 4 0.00217 g/day, H) 37.667 g/day, B+ 0.969
g/day® UERITH @RISK programe 53f HAEErde
RiskLognorm (1.017,2.2256,RiskShift (—-0.0064406)2.2 =
SHAT<Fig. 2> 2021 ARG FRA ] AR
A4l At AFTL 60kgol o™, o]& RiskUniform (40,

Table 2. Analysis of biogenic amine contents in commercial anchovy fish sauce

Detection range

Biogenic amines ?(mg/kg)

(n=74) TRP PUT CAD Sp SPM HIS Total BAs
Min-Max  NDY~2,75036 ND~534129 ND~1407.17 ND-3653.13 ND<38.15  ND~1604 ND-3711.62 ND~19,163.77
913.03+ 905.83+ 33177+ 1,157.62+ 1439.626  7.19549+
1) B . . N K . N .
Mean+SD 570.19 1.277.01 26751 17.77<1061 344531 812.62 416237

YMean+Standard deviation.

ITRP: Tryptamine, PUT: Putrescine, CAD: Cadaverine, TYM: Tyramine, SP: Spermidine, SPM: Spermine, HIS: Histamine

3ND: Not detected.
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Fig. 1. Distribution of histamine content in domestic commercial anchovy fish sauce

RiskLognorm(1.0170,2.2256,RiskShift(-0.0064406))
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Fig. 2. Distribution of daily intake of anchovy fish sauce in Korea

80)2 WFY3l] histamines X33l Hlo] QA olRlFo] =
= 7t 2831

HXNA AF 2 213} histamine =2 histamine 2
=, A% 9 AT dlolgE &8¢ AlE# o] (iteration=
10,0000 3l FAsIA o AEHIHS T =9
histamine =% %> o 24.49+£55.48 pg/kg b.w./day, = th
1,336.53 ug/kg bw./day?]l A2 FHETh<Fig. 3> FHF
Ao HXNA 9| histamine =& B7Fe $13 MOEE 7
2R Adb<Table 3>, AlEdlold A3 1% 77Hl4 MOE
ol 139.18%, sl Fet 71521 MOE 105 Z3sh= 4

o= vepdth B3 10,0002] AlEH A F 95%) Bl
Sk 9,50051¢] AtellA] MOE 7152121 6,6144 a3t
= 66,141.072 Yeht, XA HFH=Z 23 histamine2]
=E felide ule W BloE FHE dvE o2 MOE
108 2Fslk= A 2AS Hside] stk wdelal Sle
] (Ministry of Food and Drug Safety 2019), HX]el3le
histamine®] MOE #4 A3} 10,00081] A& ]

9,900 o]/e] A4 MOE 108 93| Z23ste] Hx
A AFHE 213 histamined] =% ¢S v S A
2 F49 ol9} fAH st F2dl| o] 85w AR

}..

OIOJ:O“NLF‘

=

12

[e)
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Fig. 3. Probability of daily intake of histamine exposure

Table 3. Probability of histamine exposure (MOE) caused by commercial anchovy fish sauce consumption

Probability of Histamine exposure/ 1% 5% 30%

50% 70% 95% 99% Mean

Person/day 139.18 379.69

1,963.38

426461 9,63836 66,141.07  289,931.27 22,782.69

(o

histamine ‘=2l 3 == H713F AE(Kim ef al.

20200014 EAE £33 BE S2HE-2] MOE 3ol 10 ©]
Fo g FAHE HFAR QS ule] A olnle] flside ¢l

= Ao® BT

B Aol FAA A59] histamine> H+F 1,439.62
mg/kgl = a2|e] 7IFEX|HL} 30) o) wout, A HA A}
A= Aok &3 b AFe FAE 2 ZHEE H7t
wo] Al HFskeE oFol AL, waba FxAA A3l o
g+ histamine 2]55-2 fleio] WS AR FFHN. o
Tk, XA €] histamine A3 FAE A4 Joung &
Min(2018y> BA|4A Az £ 10, 25, 35°CollA 11d 5<F
BF3RL, A 227 E245F U] =2 histamine
(89.7~116.8 mg/100 mL)°] HEE ZoE Hisle] g 2
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Comparative Assessment of Quality Changes in Refrigerated Foods Stored in Open-type and
Door-type Refrigerators: Towards Developing Quality Indicators

A-Ra Jang, Hyunji Song, Hyunwoo Joung, Euijin Choo, and Sun-Young Lee*

Department of Food and Nutrition, Chung-Ang University

Abstract: This study was conducted to investigate the impact of refrigerator type and temperature fluctuations on the quality
changes of refrigerated foods. Phycochemical and sensory quality, as well as microbial growth, were measured for various
foods stored in open- or door-type refrigerators set at 5°C during storage. The average temperatures recorded were
11.50+1.14°C in an open refrigerator, and 6.34+0.97°C in a closed refrigerator. The average surface temperatures of the food
items were 9.60+1.20 and 6.00+0.80°C for open and closed refrigerators, respectively. Significant changes in color and
appearance quality were observed in lettuce, mackerel, ground beef, and cut pineapples when stored in open refrigerators.
Ready-to-Eat foods such as gimbap and sandwiches exhibited higher levels of microbiological proliferation when stored in
open refrigerators compared to closed refrigerators. Processed foods, such as sterilized milk and packaged tofu, did not show
significant differences in quality among various types of refrigerators. The installation of refrigerator doors can effectively
minimize temperature fluctuations caused by external factors, thereby reducing variations in food quality. These findings
provide essential insights into the quality changes associated with the implementation of refrigerator doors, serving as

fundamental data for ensuring optimal food preservation.

Key words: Refrigerator, door, temperature, quality indicator, refrigerated foods
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Table 1. Quality indicators for refrigerated food in this study

o) T2 TS ol3He) - mAEE
AEEE AR o]& <Table 1>9 AH)sIATt. ©
A ARZE pH, A=, A=, A=, TR, 984 odﬂ

= F4 A= M AE v
&, WgEE, ERel FHolS
= AZHA Walz A A
¥kl F=2 AF HIE =

Quality indicator

Products
Physicochemical Microbial Sensory

Lettuce TAY, pH, color Appearance
Mackerel TA, pH, VBN?, WHC?, firmness, color Appearance
Ground beef TA, pH, VBN, color Appearance

Tofu TA, pH, WHC, firmness, color Appearance
Milk TA, pH, color Hygiene index microorganism®  Appearance, curd formation, expansion
Gimbap Appearance
Sandwich Appearance
Salad Appearance

Cut pineapple TA, pH, WHC, firmness, color Appearance, expansion

DTA= treatable acidity
YVBN= volatile basic nitrogen
JWHC=water holding capacity

“Hygiene index microorganism= mesophilic bacteria, psychrophilic bacteria, yeast, mold, coliform, E. coli
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offZ, Al MESA], A Es H|Fo] B iy es B
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e AES Foisie] Ao, v x £ Ao
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4.1. A A=

A A= Sadler & Murphy (2010)8] AlFHS AR

Hslo] BAslgom A8 Wi ey} 7tk AlE T
A} 22 FAIS FRTE 718l slEzgd|] Al (Dusan,
Ansan-si, Korea) 10 pL-g& 7}t 0.1 N F2SPUEF &9
(Dusan)©. 2 30%7F S40] X|&d wj7kx] Zgsint. T4

Sk

ogk

EHEd KA ZE Z=Q LHALA

S, 50l a2y A7) A F A (Lactic acid)e] AF
T (Acid rnequivalent factor)?] 0.09008= TtHY3FS
o Ao} Rl E-e A KCitric acid)] 4F el
421 0.06404% Hokﬁ A s =ESI8Th A A

wo) AR e hew g,

A AE =AU ER ol AH] mLxg
o 37hAl Wa]Fex 10048 A (g)

ASIEF &

42. pH

NE FAS e FAY) RIS F1en A8} SR
o] weg} APd ®A(Calibration)¥ pH meter (SK-650PH
Desktop Type Digital pH Meter, Sato, Tokyo, Japan)Z=
pHE =45kt

43. A

AREAE QhliAel] weEr AR BA"E A X}A|(CR-20,
Minotal, Osaka, Japan)Z FEH=Z E?—Jfﬂ- A 132 HA
stod 22 AR G F 538 S5t HaakS ARSI

A st ALk ot Aok

A W3K(Color difference, AE)

=[(L*—Lo*)*H(a*—ao*)*+(b"by )]

4.4, 3¥d H7] A& (Volatile basic nitrogen, VBN)

A A7 HA RS S Aol AR
RS ARl % OHME}. NEZ 508 10% ETEER

o}H| E4H(Daejung, Siheung-si, Korea)s} 1:59] H]&Z 4]
200 rpmeoll M 307+ HA F S0mL HAFE F 5t
Whatman & Z}4] (Buckinghamshire, UK)E AF&-3l] o335}
ST}, ©]F Conway dishe] £]419] ofgfjZol] AlgEM | mL
£ ¥ o2 U] 0.01 N 34HDuksan) 1 mLE ¥ 3,
a-)\]—?é-%‘—_ _Lﬂ_g_oﬂ (Daejung) ok lmL—E‘ Q]Aloﬂ Lﬂ—/ /\]64_9_
N3} ehrbdg EsR8olS &k 4do] 42°CellA 90 vt
o} o]F 3k golo] Brunswik A] < (Sigma-Aldrich Co.,
St. Louis, MO, USA) 10 uL& ¥ vlo|a 2R S A3}
o] 0.01 N FABPIEF 89 ((Dusan)o2 A4 33T
e G da ZH AL o P2k

Fud 971 A 2(me%/100)=0.14x(FHF FashE
§9) MY A FUSIEF § HYFpr @M

¢}
EF &Y A7HAIE FAI(g)x100x50

_l

45. %=

2EE Fo| 1.5ecm=E FH|St] ZEH(0.25 cm diameter
round-head stainless steel cylindrical probe) AH&-3te] &7
staom, A5 F 5318 SA ST Texture Analyzer
(TAHDI/500, TAHD, USA)2] Z2H7} 30 mm/s2] L2
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4.6. Water holding capacity (WHC)

AR 5gs AFAT & A FES A AAAY L

S5 THE 5, AR A8 FHA 13 = glass

beadsE AN$] £HIS T, Whatman oJZX]o)] & A|EE Yol

5000 rpm, 20%, 4°ColA] €4 Zelgk & FAE 453
Water holding capacity & & 7A4HS o3} 2t

Al

Water holding capacity (%)=(84&2] & FA-L4Ee
= FAyAAEE A FA*100
5. 0| M=EsH X|&

S AAPS AEae] vAdE AEHE 7ees A
A SFATHMEFDS 2023). A& 25 g& F3led 100 mLe] Ha-
A ATE 7Hete] #238ke &, 0.1 mLE F35ke] 1000]
SO g s|ste] 7F @AY EAM 9 1 mLE AC, EC,

YM HEZ FEEGBM, St. Paul, MN, USA)°l HE3 &
35+1°CONA 482417 W et & T2+t thod<t B thd+t
o, AR 9 o] & ALteTh Alte] g Az
A8 0.1 mLeF ZF 1008] A 840 0.1 mLE Tryptic
soy agar (TSA, Difco, Laboratories, Detroit, MI, USA)®]|
HEotL B 2AEOR SUg &, 25°CellA] 48717 Wi
slol TSASIH B49] W2 +8 Aol Ao £ A

#5191

6. B SIx| X|E
A7 BE Age A3 Hshs §2 3 Alew

zZatg o, 44w A AREE et Ad lfE
o A% A F X 87k ¥ ol o} A B
&3t EHE S5t T A=E A6, 719
A 2E A curd7t A2 T Jo] 3 JHESHA
curd €4 oF= eIt

7. €

w A9e) vk
VBN, A%, WHC A%,
Microsoft Excel 2013 (Microsoft Office XP; Microsoft,
Redmond, WA, USA)S A1&-3td A3t}

1. A& MY
HolHEAE &85t
2>, QRL% 30°C, WAL 5°CZ 3l9e o W
Aarel 92w o] xtol7t 7t W oy AL
ole] &&= xpo] HESH 7P EoTE 9] A 25ollA] 48K
24 A3}, QR EE 2843+£0.78°C, MWE A Auke
8.25+0.44°C, /N8 skt Auke 13.61+0.48°C, =18
o AHEe 7.05+0.67°C, 28], Eold ek ANk 671+
0.64°Co| o wod Wiare] 729 spehel 253 e
559 2% o7t AA] AN NN Wae] 49
of Hlgl 5% At =7 WA SAHJTE 28$ o]

=243t A3} <Table

s

e}
of\i

e

Jo

Aol AAE Behy7le] G Ao8 fFEY ol W
dae] 71eAQ BAY = gloms et e &
BTt ol AF A AP eF-2% 30°C, ¥ &EE

Table 2. Temperatures (°C) of ambient, lower shelf (2nd), and upper shelf (5th) in open and closed refrigerated display case with refrigerator
set at 10, 7, and 5°C measured for 48 h using data loggor temperature sensor

Refrigerator setting

Open refrigerated display case

Close refrigerated display case

Ambient
temperature/values Upper shelf Lower shelf Upper shelf Lower shelf
5 Max (A) 30.20 10.40 15.30 10.60 10.20
Min (B) 26.80 7.70 12.30 6.60 6.20
AT (A-B) 340 2.70 3.00 4.00 4.00
Average* 28.43+0.78 8.25+0.44 13.61+0.48 7.05+0.67 6.71+0.64
7 Max (A) 29.50 29.10 17.50 11.30 11.40
Min (B) 23.90 0.60 4.00 7.80 7.20
AT (A-B) 5.60 28.50 13.50 3.50 420
Average 28.34+0.82 10.33+4.63 12.33+1.69 8.33+0.65 7.58+0.61
10 Max (A) 28.70 17.80 20.50 18.90 19.50
Min (B) 26.50 11.10 14.20 10.80 10.30
AT (A-B) 2.20 6.70 6.30 8.10 9.20
Average 28.20+0.33 11.89+0.88 15.39+1.09 11.39+0.86 10.87+0.94

*: The measurements taken at the same temperature were expressed as the mean+standard deviation.



Table 3. Temperatures (°C) of refrigerated foods stored on the lower shelf (2nd shelf) in open or closed refrigerated display case with
refrigerator set at 5°C measured for 7 d using infrared thermometer

Open refrigerated display case (A)

Lettuce 9.60
Mackerel 10.50
Ground beef 10.80
Packaged tofu 7.30
Unpackaged tofu 11.40
Milk 9.50
Gimbap 8.20
Sandwich 9.90
Salad 10.10
Cut pineapple 8.40
Average* 9.60+1.20

Close refrigerated display case (B) AT (A-B)
6.30 3.30
5.60 4.90
7.50 3.30
5.20 2.10
6.70 470
4.80 4.70
5.40 2.90
5.10 4.80
6.30 3.80
6.70 1.70

6.00+0.80 3.60+1.10

*: The measurements taken from the same type of refrigerator were expressed as the mean+standard deviation.
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Fig. 1. Changes of treatable acidity (A), b value (B), color difference (C), populations (logso CFU/g) of coliform (D), and appearance (E) on
lettuce following open refrigerated display case (without door, black symbol) or closed refrigerated display case (with door, red symbol)
during storage at 5°C for 12 days. The detection limit for coliform was 0.70 logo CFU/g.
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Fig. 2. Changes of pH (A), populations (logsy CFU/g) of mesophilic bacteria (B), a value (C), volatile basic nitrogen (VBN; D), and appearance
(E) on mackerel following open refrigerated display case (without door, black symbol) or closed refrigerated display case (with door, red
symbol) during storage at 5°C for 7 days. The detection limit for mesophilic bacteria was 0.70 log10 CFU/g
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Fig. 3. Changes of pH (A), L value (B), a value (C), color difference (D), volatile basic nitrogen (VBN; E), and appearance (F) on ground beef
following open refrigerated display case (without door, black symbol) or closed refrigerated display case (with door, red symbol) during
storage at 5°C for 7 days.
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Fig. 4. Changes of populations (logio CFU/g) of mesophilic bacteria (A), and psychrophilic bacteria (B) on packaged tofu following open
refrigerated display case (without door, black symbol) or closed refrigerated display case (with door, red symbol) during storage at 5°C
for 4 weeks. The detection limit for mesophilic bacteria was 0.70 logsq CFU/g, while the detection limit for psychrophilic bacteria was

1.70 logyo CFU/g.
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Fig. 5. Changes of water holding capacity (A), and firmness (B) on unpackaged tofu following open refrigerated display case (without door,
black symbol) or closed refrigerated display case (with door, red symbol) during storage at 5°C for 7 days.
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Fig. 6. Changes of populations (logiy CFU/g) of mesophilic bacteria (A), and psychrophilic bacteria (B) on gimbap following open refrigerated
display case (without door, black symbol) or closed refrigerated display case (with door, red symbol) during storage at 5°C for 7 days.
The detection limit for mesophilic bacteria was 0.70 log4o CFU/g, while the detection limit for psychrophilic bacteria was 1.70 log4q CFUI/g.
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Fig. 7. Changes of populations (logso CFU/g) of mesophilic bacteria (A), and psychrophilic bacteria (B) on sandwich following open refrigerated
display case (without door, black symbol) or closed refrigerated display case (with door, red symbol) during storage at 5°C for 7 days.
The detection limit for mesophilic bacteria is 0.70 logso CFU/g, while the detection limit for psychrophilic bacteria was 1.70 log4, CFU/qg.
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Fig. 8. Changes of treatable acidity (A), L value (B), color difference (C), populations (logyy CFU/g) of yeast/mold (D), and appearance (E) on
fresh-cut pineapple following open refrigerated display case (without door, black symbol) or closed refrigerated display case (with door,
red symbol) during storage at 5°C for 7 days. The detection limit for yeast/mold was 0.70 log;o CFU/g.
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A FEE 247F 411, 68.00£11.31%, 573.4+44.6 g2, A%
717ke] Wsh= gllom WAL e zpo] HEgk HzkE |
o}oh;]_ }\Ht: X]J_,__/] 7:10’ ;qu ;q L, ab 7l-o] 7_}7_}
67.00+2.61, 1.08+0.88, 34.2242.66°. 2 A7 79 = 743
of AFE AlFS L, a, b 352 52.70+2.07, 2.82+1.96,
29.66+1.610|H, 7+-& 7]7ko) ZoldHo] AAE A AHE L, a,
b 7S 58.82+1.24, 1.38+1.27, 28.78+3.012 RE A% %
FoA Zooll AFE dAet sl FolM F4 A5 A
Hog Zeh= Zo® AFEUT o2 <Qlste] AE gt
A 79 3 oA 117.12+14.8, EolF oA 5122+
20412, Eofol A4H At slofZol Mx X5 F
A FA7E Y £ A2 RIS T<Fig. 8B, C> A&
A A FolMe T, A, gt 2 o] A
o] o] FARX] LAY, gH/FFolY] A A F AE
SHA m19H0.70 log,o CFU/g)olA A7 19 SH-E A7 o]
O]?—OWDW A% 79 R £o1q WA A%
H AEe] g /EolY 2 72t 585, 5.78 log CFU/
oo, WAL Fepd Xjol= HEEA] FUTh<Fig. 8D>.
Manzocco et al.(2016) 7ol w2, det vl Z-2 6°C
of 79 BAsIAS W 5 logy CFU/gell =26t em, o=
B A o] Azkel A3t} M x| Fe} R /FEo] AR
o] Msh= <Fig. 8E>9] & WA= gR1T 4 UL
x]x]— 7]_/\ Hl—x@_& < H x}zﬂﬂ. _zg;d—g o 014, %z]-ﬁ
FEE 2R 7L FRE zfols HAER] FuTt wEbA WA
;q;@ _ﬂro]oﬂ_— 7_<1x‘_i§j. %;d Z]ﬁit )\].1: "”Eﬂ-
Iz 61—;(4 x]_LE §1—_€LE}£|: %

o] An)7|El =9 al <o
upeh @) hdaelS flsl A & AR
gare] e 8 AR 4Fe] FAvsl tE Bt 3
A

[}
2 77} 9.60£1.20°C, 6.00+0.80°CE, ¢F 3.6°Ce] 2% =}
J 4R 2GSl Ee 49 T
sls F4, 53] A% % sl FPNA MY 33
4 A e A elstent, I, A e S

re
-
iin)
:i
_l
_V‘.l
°‘§
O
Pj
2
F
2:
@3
o,
N _10

A =2

3T 20228 AFIRENAA YPAES Faus
o Bt A7) Ao SR, olel] FA=HULE.
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Inhibition Effect of Alcohol Production in Gochujang by Garlic and Chives Extract
Se Mi Lim'?, Jong Suk Lee?, and Myunghee Kim'*

'Department of Food Science and Technology, Yeungnam University
ZSirloin Corporation
3Division of Food & Nutrition and Cook, Taegu Science University

Abstract: Saccharomyces cerevisiae and Zygosaccharomyces rouxii are known to produce alcohol in gochujang. To reduce

alcohol production, garlic and chives were applied to gochujang solution to find their inhibitory effect on S. cerevisiae and Z.

rouxii. The 70% ethanol extract of garlic and chives showed significant inhibition activity against S. cerevisiae and Z. rouxii,
showing growth inhibition zone of 14.00+0.00~25.33+0.58 mm by disc diffusion method. In addition, the addition of 70%
ethanol extract of garlic and chives in 10% gochujang solution spiked with S. cerevisiae and Z. rouxii reduced the numbers of
total aerobic bacteria (below 7 Log CFU/g) and yeast (below 4 Log CFU/g), alcohol content (below 0.30%), respectively. In
conclusion, the addition of garlic ethanol (70%) extract or chives ethanol (70%) extract to gochujang inhibited the growth of

S. cerevisiae and Z. rouxii, resulting in reduced alcohol content in gochujang. For further study, it is necessary to conduct food

application experiments by using real gochujang paste.

Key words: Garlic, chives, yeast, alcohol, gochujang

LA B
I FEVEE diFEske 2EAE T shdeld F
F EE R TR 52 YR F, A5TEES AdS
7¥eted g gl SAsAY S & ATbeet A 5
78k Z1& Zeth(Korea Food and Drug Administration
= ol 1=

g H]%—Eﬂ'&] %L, 73'%]' %‘oﬂ =N ) A
o] g4 Aol ofste] HalEA AAE ob|iqt
Aol Fefehs gk Bt gl of g sk, 2ot
Z71R0l o vlente] 28 ol 3FY Efel Fv)
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al. 2016a; Park er al. 2017). Z534L 2] 7154 528
TR Fo2 RhE wFet AS V| EYER Fgoes §
&, deHAst, Gl 59 71Fe]l YO H(Chae er al
2008; Hong et al. 2013), 225742 A8l 39| nj&
ok A5 capsaicine A|WA|EZE E3lsle] |tk g3e}
aslgae] BHIE HXAFZITA d# A AtH(Chung 2016;
Kim & Yoo 2016). 22572 A 7159 AH glo] A=
e EAlo] 1oJ(Gil er al. 2016; Park er al. 2017), Y&
o] et Hlgolut wa W 9 AL Al wm 7o)
ZZo| Y} =t (Park et al. 2016a; Park et al. 2017).

A Bg g vFE ARESe] AjHjA o R Al xshks F
A2 g 3 Bt Aoy et 2 rlAlESe] #
|3hs @428 oJste] Atz ddo] Fas, Wi
d BR o}t it ol el 2Rl ofsf At Fm|e) W
T WA Apol7t WAt Hmit}h thekst A)7ke]
Jo] WEo] X tH(Lee ef al. 2014; Park et al. 2017). A
Fa gk W Foll= ot vjAlESo] HAsk=d], HE v

‘2 o E
oX

mlI
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Foll MAske vAE +E
Streptococcus®y, Mucorsy, Aspergillus%;, Penicillium% 5
o] g Aot AdF7E de Ae® BaFo] 3l
(Kim et al. 2000; Lee at al. 2014; Park et al. 2016b).
upebA, wl=e] Tk v EEel] o3 28 B A4S T
& Bgo] w22 FAo] vehdtiy 8 4 Q)

a2y, R 2R AFE BE B =4 Urzq et
2o} 7+ mAlE-e] FoJjHalo g yEAo] L] BloZ B
e #oldAs) dne Aol BAMHC il £
ojuf I &0l Ao aglel HAL Uth(Jeong er al.
2001; Lee & Chung 2014; Hong 2015; Park et al.
2016b). V=2] ) WHAS A|Ehr] flste] LR A
AN F3t A 3G AT FHS Bk
< F& ARSIl Ao H(Gil ef al. 2016), o]&]ol%= 15
AEFS FA3 57 A A, S AV W
A, A T Al FA WEE o A
sele] qhl o5 e vigel Ble AL Sl @
A, 35 AFES A9 e 2ol Ads) s
o QAL WHIE AR ol aiel AL Aol
FE NS, AT AA G WEREoR A%
& o] A7]s2 e,
wFAge] dme AR oA FA AR ALED vise
aERAe] Jeme ohe AA71se 2dske f88
RS Fala Slod ARHAG fold AFos 9
A tHByun et al. 2001). vFES Gitsla s, St a )
zﬂ—a].o]a] /\;g;y} 31—013:;;]_ glu] 2 g3} Bl ol a]. b‘ﬂOWP
s 8 ARASAE 5 ABIARE oY 2 AR 7
3ol §5S HeltKSallam et al. 2004; Lopez et al. 2005).
2 F vhse) GaaAge AF, &R 2 290 ¥ O
FRe) wEe] el BT B AL Uepirkn
A2 4 QKO ef al. 2002; Lee e al. 2011). FE3F, F3
= A 3 FHZEE Astad, s} RS T
o] BxEo] tPark et al. 2002; Boivin er al. 2009;
Murcia et al. 2009). ©|2} o] wl=3} Hzol st A&
7 78I BsEo] BAEEA oS o83 7154 AF &
A= 0] 8= 3L ATHKim et al. 2002).

ofel], & Aol T HARS vt 5 F=
of gk &% A% oAl aaet d=E A oA 53
Aoam I3 AN A8Tks e AAA Q] et

Algstaat et

2 Bacillus%:, Lactobacillus%s,

[ O X of oX

Fog.
Mo FMr o

I1. S 3 i

1. AEae] MY S A A= FH|

2 AR A e AT e AE
aAlE Sk, i AR, A9, o, ikt EE
Z B 7K, 49 niE, RS EH}ZJ'.Q_E(KI & Park

1996; Hong et al. 1999; Ahn et al. 2005; Kyung 2006;
Yoon 2009; Jung & Park 2013) &<+ &5 v, A48
A8 A AFE BRI TH(Srinivasan ef al. 2023). A1)
AT AelA mkEI F59] 3 @40 7P =307 o
ol o] AAEE WFor 150 d3s A A =
7t A=A A E A} ST
thed P AAEE A A BrE A F]iste]

A 2 AECER 0.5 emx A2 0.5 ecm)t H, —20°C Y5
Aol ByshHA ARSIt 5 EES 2471 Sk, vt
=34 FF THY 450l sFshes = e 70% FHE
A ey 7} ste] 60°Ce] 4=ZF(Jeio Tech; Seoul, Korea)oll 4]

] FZ3F ¥, Whatman No. 1 93X & A3t o
Z218-537](Eyela; Tokyo, Japan)S ©|-&
0}051 %‘% ]Z_ % FSZ4A7Ax7](1IShinBioBase; Seoul,
Korea)e /‘F‘-’—OPO% F= TUS g5

A5G AFS Ao T F4 Hst viiaA 2 s
22kl AJFAZE 4% (Go-10, Go-16, Go-30, Go-35)2 vl
ato] ARE-3I3ATE

A dEE A TEES 1ME}1 EE%XJ
Saccharomyces cerevisiae (KCTC 7920), Zygosaccharomyces
rouxii (KCTC 7880)(Kim ef al. 2000) F 2] &= = A}
£3FAT}. S cerevisiae, Z. rouxii= Potato Dextrose Broth
(PDB; Becton, Dickinson and Company, USA)} Potato
Dextrose Agar (PDA; Becton, Dickinson and Company,
USA)E o]&3ao] 28+2°Col|A] 3~547F nljeFate] ARE-3151
t}(Seo et al. 2010).

3. Mot =4

AeA g B paper disc WHS ©]83F agar
diffusion H'H O Z ZH3ATHBae & Chung 2014; Kim et
al. 2019). k=3 ¥ & 295 HUket] AxT 20%
(w/v) & 30puLS FHste] B3 paper discoll 20~30%
A= FFAAY. B8 wgH-S PDACY ZHz 20 uly w5
st =SEAL A7) paper discE HiA] ™ 9ol Eof
28+2°Cl|A] 3~4Y Bt & paper disc TR A-SA S
339 A% (mm)S 33| ¥hE FAgste] Hpho 2 YER
o HUHERTEE R 5 FEF 2T gl
fluconazole FYAI} 70% eSS ARE-SFITE.

4.

ne

gNZ T EE

7 AE(Go-10, Go-16, Go-30, Go-35) o] &3]
AZ3F 10% (wiv) 253 89 100 mLoll mFs3 ¥5=0] F
HA(70%)FE B2 717} 25g W3, E5(S. cerevisiaeSt
Z. rouxii) WF 1 mLE HZES F, 37£2°CllA 3€7F wj

I



o] H7bde 2.5 g2 A4t olw 3 A4 ¢
ARkl rE Fletaat tx7e 38 wdde e
2 10% L3 B ARSIt dibaltre] S48
213E-30l 71215 ' (Korea Food and Drug Administration
20199l Fste] AAIsEATE &, A& 10 goll B+ 02%
peptone water (PW; Becton, Dickinson and Company,
Sparks, MD, USA) 90 mLE 7}35}% stomacher (Interscience;
Saint-Nom-la-Breteche, France)S ©|-&3lo] 13&7F @233k
T AFLAoZ ARG A EEAE 02% peptone
waters ©]&3dto] TAEE ARSI on, 545 g
I mLE WA petridishel]l Y2 ©]E] 4|3k Plate Count
Agar (PCA; Becton, Dickinson and Company, USA)E 7}
gk 5, 37+2°ColA 1~2¢ wigste] |3E HES Al
NE g JE4(CFU/g)Z YERIAL

2 =4

337 AFE(Go-10, Go-16, Go-30, Go-35)% o] &3}
ZF2F 10% (wiv) 2257 88 Azstal of7]e] nled F
F FHAT0%FZE 222 72 25¢ Y3, A5(S. cerevisiae
9} Z rouxii) B1FH 1 mLES FES H, 28£2°ColA 3~5¢
2wl BRAE 2ad. olu, 23 AAe] &
24T dolnuA tETE T e A7k ke
10% 257 £ AHgaiich,

ARSE Qi FAT WO R FHE wAM A
g det gl | mLE 3M Petrifilm (3M Health Care;
Maplewood, MN, USA)ll =2k 3 28+2°ColA 5~7d7F
HjFshaA A7 J2he AlFste] A8 g3 JEHE(CFUlR)

2 YERit

o
kOl
ol
[

<]
2

TC

10% 2F7g §H 07 AxtL o7]d d2ES YAshe
o1 S. cerevisiae == Z. rouxii S 45
S 747 2.5 g8 H7bste] 28+2°Cell A 3U7E vl kgh
U3 FFS B EIT

d3E FAE A AlFY AAge aFE AR 0.5 g7t
dimethyl sulfoxide (DMSO, Sigma-alcrich, St. Louis, USA)
9.5 mLE Aol At vhilE B2 F, 40°CE 7F2s)
WA 1,300 pmol| A 1A17F wkslieh 2§ AAES S
3] 71} ekl Adselwt Fsted 71E =717F 0.45 pmel
Whatman syringe filter2 43543 (Choi ef al. 1992; Gil
et al. 2016; Lee et al. 2016), EFEN O Z = 99.9% of&t
=5 02% (VR Axste] AREATE FFEES gas

chromatography & ©]-8-3t] A1t o™ #AJol ARE-F
columng Zo] 30mxH7d 0.32 mm, =954
(Shimadzu, Kyoto, Japan)o]lom EXFH4E 0B o=
40°C7HA] A1 F SR A o 27 10°CH
240°C7HA] S2A F- 97 w=RTh AR
uL, injector®] &= 160°C, detector <
carrier gast= HeS AFE3l] 4EL 40kPa, A4 == 554
cm/sec, %452 1.0 mL/min, split ratio= 40:1, washing
volume 8 uLE AME-31Sth

e
)
[0
=
=]

7. 84 24

B ARE 33 RiES s FAETUAE A
Rom fol4 Fele SPSS (Statistics Package for the
Social Science, Ver. 25.0 for Window) 221318 o]-8-3}
of AREA (ANOVAYS A3t o, 9281 fe] 7t
ATHH p<0.059] F<FollA] Duncan®] UEHAAES ol &

sol AL AN

HRIA 7= S22 dHR S cerevisiaeZt Z. rouxiiol TSk
97 AATE S8 T<Table 1> FHUNZAZ ARSSH
YA fluconazole S. cerevisiaed] TH3IA 15.33+0.58 mm,
Z rouxiioll THEHA 33.00+1.00 mme] B4 A3 P43}
AT 3G Az AFAE 23] Be 9 A &
A T A AYHAE AT B0 =® 70~100% T4
< HTAF 3% A= Hretal geA 9o, | A
oNA 70% T8-S AT AlFel H/E W, ol tigh
AL A7 doAA eester. ey, viEd 25 74
(70%)52 EZo)A = 11.67+0.58~25.33+0.58 mm®] A5
A&gto] Yeldtt. sHH, vy B35 E3E oM E S
cerevisiaed| e A3 71 doJuA] ko nls 5% &
wto] 7 pouxi©l thEFd 11.67+0.58 mme] A A s)skS
FAsAT vt F5o dode = FERYE 74
(10%)yFZ°] &9 44S JAlskes Ao= Yepdet.
2. YHMR T 24
10% (wiv) 237 Soll vhsat 39 4 (70%)7=
T 9 (S cerevisiae®t Z. rouxii) W F] 1 mLS 7}
Sk F, 3742°CelA] 397 wisiHAl ARlHTE SA S
AFE <Fig 153 2tk 7 25 899] dlzTolx A
MAFFE Go-10914 7.1040.12 Log CFU/g, Go-16°]4]
8.93+0.12 Log CFU/g, Go-30%4] 9.31+0.09 Log CFU/g,
Go-35°14] 9.09+0.08 Log CFU/g® UtEbstth 537 g8



| 24 SA{elA2USEX] Vol.4,No.1(2023)
Table 1. Inhibition zone by garlic extract and chives extract (Inhibition zone: mm)
Saccharomyces cerevisiae Zygosaccharomyces rouxii
(KCTC 7920) (KCTC 7880)

Positive control-1 (Fluconazole) 15.33+0.58" 33.00£1.00
Positive control-2 (70% Ethanol) 0 0
Negative control (Distilled water) 0 0

mgtzs:ial Water extract of garlic (30 puL/mL) 0 11.67+0.58
70% Ethanol extract of garlic (30 pL/mL) 16.33+0.58 25.00+1.00
Water extract of chives (30 pL/mL) 0 0
70% Ethanol extract of chives (30 uL/mL) 14.00£1.00 25.33+0.58

YMean+SD

14
12

ot
=}
T

Aerobic bacterial count (Log CFU/g)
o

Go-30

Gochujang samples

Fig. 1. Aerobic bacterial count in 70% ethanol extract of garlic or chives supplemented gochujang
“DDjfferent lower case letter on each bar is significantly different at p<0.05 in Duncan’s multiple range tests.

M : 10% Gochjang solution (Control)

: 10% Gochjang solution+Saccharomyces cerevisiae

: 10% Gochjang solution+Saccharomyces cerevisiae+70% Ethanol extract of garlic

: 10% Gochjang solution+Saccharomyces cerevisiae+70% Ethanol extract of chives

: 10% Gochjang solution+Zygosaccharomyces rouxii

: 10% Gochjang solutiont+Zygosaccharomyces rouxii+70% Ethanol extract of garlic
i 1 10% Gochjang solution+Zygosaccharomyces rouxii+70% Ethanol extract of chives

o S. cerevisiae FR¥N = Z rouxii BlU¥Y 1 mLE =
g AlEFol A= URIAIE7E 8.50+0.30 Log CFU/g~9.35
+0.24 Log CFU/g®] W& YEht thxT-9] URbAlt2t
T ZpolE YERHA] AY o STlshe AES BT
aeu, 3R wjglS He 459 35 & nks
I FF FHT0%)FE TS A7t dikilrE 54
gk A3}, 7 Log CFU/g o|3t= tlZ7Hth WA AZEH AT
oA O R, Go-16 ALF7% &Q9 75, 7] dWHAlHEF
8.93+0.12 Log CFU/g¢}t frAFgh +7<F(8.12+0.24 Log CFU/
2~8.87+0.34 Log CFU/g)0. 2 Auki|l#57 S0,

-

Go-30 2% SdNNME Z rouxii WRSNS 1 mL HE3
5, 7 FEFE TS WUlele] dRHlaE S8 4
3}, 7] WAl 9.3140.09 Log CFU/g the] 8.22+0.16
Log CFU/gZ Y¥EPsiT) o9} M2, Go-35 57 8-
S. cerevisiae Wl L= Z rouxii BIFHS 1 mL HESH
9, v 75 FH(70%)FE B2 "7t 28+2°C0
A 3UZ wFeE & At E S8 A vl o
WA 92(9.09£0.08 Log CFU/g)Et} 5 Log CFU/g ©]4
42819 (2.69+0.09 Log CFU/g~4.22+0.25 Log CFU/g) 5
ek AS Al aaE #ET 5 A}
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Fig. 2. Yeast and mold count in 70% ethanol extract of garlic or chives supplemented gochujang
*&Different lower case letter on each bar is significantly different at p<0.05 in Duncan’s multiple range tests.

M : 10% Gochjang solution (Control)
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Fig. 3. Alcohol content in Saccharomyces cerevisiae and Zygosaccharomyces rouxii spiked gochujang
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Investigation of Facility Directors and Parents’ Awareness of
some Childcare Center Meal Service in Chungcheongnam-do

Sun Im Won*

Department of Human Nutrition and Food Science, Chungwoon University

Abstract: This study surveyed the perceptions and satisfaction of parents and facility directors on children’s menus at some

child care facilities in Chungnam-do. Parents preferred the menus provided by the the Center for Children’s Foodservice

Management (CCFM) without modification, and they wanted more food items that children eat included in menu and lessen

the numbers of one-dish meal. They also preferred food cooked and served directly for afternoon snacks. The performance

factors to be considered in menu planning were evaluated to be slightly lower than the importance. CCFM can meet the needs

of children’s food facilities and parents, while increasing their satisfaction, and help with menu planning that is beneficial to

children’s health by understanding the perceptions of facilities and parents on children’s menus.

Key words: Children, meals, children’s foodservice facilities, parents, awareness
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Table 1. Overall perception and satisfaction with menu management

Total facilities parents

(n=105) (@=31) (n=74) t-value p-value
Using the menu without modification” 3.61£1.020  3.45£0.96 3.67£1.04 -1.006 0.317
Basing on kids’ favorite foods 3.51+0.98 3.45+0.85 3.54+1.04 -0.457 0.649
Offering children a variety of foods 3.87+0.84 3.70+£0.79 3.93+0.85 -1.287 0.201
Planning a different menu for 1-2 year and 3-5 year olds 3.55+0.94 3.32+0.89 3.62+0.95 -1.336 0.185
Center’s menus were helpful 4.09+0.86 4.10+0.98 4.08+0.81 0.085 0.932
Center’s menus were satisfying 3.88+0.93 3.80+1.03 3.91+0.89 -0.521 0.604
YMean+SD
5 point type scale (5: very agree or very satisfied~1: strongly disagree or very dissatisfied)
Table 2. Need for afternoon snacks and a la carte menus
Total facilities parents iy s
(n=105) (0=31) (n=74)
Afternoon snack? Fruits or salads 3.13+1.06"  2.80+1.03 3.26+1.05 2.024 0.046
Rice cakes 3.02+1.05 2.67+0.88 3.16+1.02 -2.327 0.022
Cooked foods 3.49+1.01 3.06+1.15 3.67+1.00 -2.701 0.008
One-dish meal” Deopbap 1.43+0.62 1.07+0.25 1.58+0.66 -5.616 0.000
Bokumbap 1.28+0.62 1.07+0.25 1.38+0.71 -3.193 0.002
Bibimbap 2.21+0.75 0.93+0.37 1.33+0.85 -3.231 0.002
Noodles 2.1840.76 0.86+0.52 1.32+0.81 -3.306 0.001
YMean+SD
5 point type scale (5: very suitable~1: not suitable at all)
Ireasonable number of weekly servings (times/week)
AE A AlFehes Al Aol sk S5 2AE A5 oA QAL s FUY] 5~10%, 5742
(Yeoh et al. 2015)°14 2&HA|3-2] A7 7S SUd 10~15%= 257k 9] niEo] =] vYehd A F9ad &
Ael FAFsIAT Ae Ao= etE)
oldlo]Faa Aol A F 23] AlFHL A= dF
2. 2th o2 M5t 24 3 A EMHF MHS 7% ol tiste] A o7 35S AR A3 BE dFEL
o] °1°ﬂ7il Q5o AFEE 4l e At dF oA FR7F A BT AlE NIES ¥ Bo] 876k
Aol F5 AlF AR s 2AMet Blad Aids Ao 2 YERZTHp<0.001, p<0.01). AA27<] ¢ QuFo}
<Table 2>°] AA8A T @5 7Ho g AlgsHe AL 2 e e 22 107 s A AlERIERT HA a9
WelE, wR, S4x 24 SOl tistel AT ¥R S9n PR A9E 47 15883 13800 A 5

°] A% ¢ ﬂz}s}v}z Q12ste] ZpolE KT =, #Ado] Bt AA stk v AAE70.93%)%
U Ay so] g A Hit 2.88/5.009, FEE 3.26 (1338) 25 A9 F 23R ZojA] AP |E qm

A/S00H0E VFERE AR vls) RRo ARsieie o) sl oleld S Aol PRt o E9THp<0.01).
4 @57} mob RO AolE BACP(p<0.05), UFE A WiRE APty sk MEst ge QEdian »

o7yt Frel FFHLF7H3.16%) o =St Ao 2 Ad7H0.868) FE(1.328 7 25 dAl 4
(p<0.05). T3 4o zdstk= =, Y, H4 59 FHTH HA @730 THp<0.01).

S2Ao] Agtsiti=s oA tE SAnTh HFAST A

Ao RE BE Erom HRol Hagh(3.678)°] A4 (3.06 3. AEHA|E] Al D2{Areol CHet STt T3

A ok frolH oz E30ThHp<0.01). 25742 A4 ofRlo]F Aol Algshe ATE AR W sfol &
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Huths AAke fARE 2S4S sl vl 1o g Ad= <Table 3> AN s A 7ke] f2]#<Ql
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Table 3. Importance and performance of menu planning considerations

Importance? Performance”
Total facilities parents 1v) Total facilities parents v)
(n=105) (n=31) (n=74) (n=105) (n=31) (n=74)
Balanced diet nutritionall 45120.66"  4.57+0.63  4.48+0.68 0.625 4.18+0.72  4.33+0.55  4.10+0.78 1.452
Y o e Ao (0.534) SO R S (0.150)
Easy ingredient purchase 4.00+£0.78  3.93+0.92  4.03+0.72 0585 3.81+0.75  3.73£0.78  3.85+0.74 0.706
y ingr p X . . . . . (0.560) . . . . . . (0482)
Children's favorite food 3.90+0.82  3.74+0.76  3.97+0.83 -1.235 3.67£0.74  3.60+0.62  3.70+0.79 0587
. . . . . . (0.220) . . . X . . (0.558)
. -0.207 -0.045
+ + -+ + +
Easy cooking 3.5840.74  3.56+0.64  3.59+0.78 (0.836) 3.51£0.75  3.50£0.63  3.51+0.80 (0.964)
Low material cost 3.20+0.84  3.15+0.66  3.23+0.91 -0410 3.30+£0.78  3.30+£0.65  3.29+0.83 0.034
(0.683) (0.973)
Taste good 4424068  4.59+0.57  4.35+0.70 1.610 4.05+0.71  4.17£0.59  4.00+£0.76 1.065
g . . . . . . ©.111) . . . ) X . (0289)
YMean+SD
95 point type scale (5: very important~1: not important at all)
95 point type scale (5: very well performed~1: not performed at all)
8] A
4 254
4.00~ -6
g
= -
E - @ Facilities
8 %3 B Parents
& -
3.50 “4
e <
3.00 350 4.00 450 5.00
Importance

1: Balanced diet nutritionally
4: Easy cooking

2: Easy ingredient purchase
5: Low material cost

3: Children’s favorite food
6: Taste good

A) Doing great facilities:
B) Focus here null
C) Possibility of overkill parents: 3

D) Low priority

1, 6 parents: 1, 2, 6

facilities: 2, 3, 4, 5 parents: 4, 5

Fig. 1. Importance and performance of facilities and parents in children's meal planning
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AABA 7 JATH?=0.633, p<0.001). L% H7} ¢
£ x502, 7Y WHRTE yFO2 319 Fa% HHA
T 396, TY= BT 3755 74 F9 VIFoR dlo] 4
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The Taste-alleys Pilgrimage in Cheonyeon - Chunghyeon Seodaemun-gu:
A Semantic Network Analysis of the Hashtag and Cooking Class Operation of
Industry-academic Cooperation

Kyung Soo Han, Ji Eun Min*, Ji Hyun An, and Jin Hee Kim

Kyonggi University department of foodservice and Culinary management

Abstract: This study was based on the results of the study of ‘Cheonyeon and Chunghyun Taste Alley Pilgrimage- Introducing
Hidden Restaurants in Our Town’, which was adopted as a project to revitalize urban regeneration as part of the Cheonyeon and
Chunghyun Urban Regeneration New Deal project. This study was conducted in total of two stages, as a first step, the
commercial district of Seodaemun Station was analyzed by analyzing the hashtag (#) mentioned along with the “Seodamun
Station Restaurant” on Instagram from 2015 to 2020. As a result of the analysis, it was found to be an office commercial district
related to “office workers”, and it was found to be a commercial district with the characteristics of “small but certain happiness”
where you can find hidden restaurants in front of your house. Based on the characteristics of these commercial districts, five
stores utilizing the characteristics of the region were selected and cooking classes were conducted for students of Kyonggi
University, who are local residents. The purpose of this study was to revitalize the aging Seoul city and contribute to the
formation of positive relationships between local residents and merchants through cooking classes. In addition, the process was
produced as digital media content and used as local promotional materials.

Key words: pilgrimage, concor analysis, taste-alley, cookingclass, semantic network analysis
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Table 1. Frequency, centrality of key words (1st periods: 2015-2017 & 2nd period: 2018)
No. 2015-2017 Keyword N DC” B No. 2018 Keyword N D.C B.C
1 Seodaemun station Majib 669 136  1639.741 1 Seodaemun Majib 950  .058  174.775
2 Mukstargram 217 .058 71.702 2 Mukstargram 463 .048 144.475
3 BBong’s kitchen 194 .029  23.181 3 Gwanghwamun Majib 247 027 28344
4 Seodaemun station Suljib 159  .023 17.955 4 Urban garden 243 .027 18.725
5 Seodaemun Majib 125 .043 313.23 5 Seodaemun station Majib 219 011 28.711
6 Anggeum Flowercake 93 .049 0 6 Majib 208  .025  103.649
7 Daily 86 .033 54.7 7 daily 205 013 268.229
8 Bookstargram 74 .014 327 8 Deoksukung Majib 170 .024 28.678
9 Chungung-ro station Majib 63 036  174.181 9 Cheonggyecheon Majib 157  .023 15.651
10 Mukbang 50 019  43.998 10 Jungwon restaurant urban 156  .021 16.391
11 Chumchurum 43 .008 2.041 11 Communication 141 .019 47.508
12 Chungjung-ro Majib 42 .024 62.947 12 Gwanghwamun Date 131 .017 9.856
13 Pronatsuler 41 .008 3.525 13 Pasta 130  .021 18.643
14 BBongsajang 38 .017 8.306 14 Jungdonggil Majib 129 .021 12.781
15 Seoul Station Majib 36 .006 18.229 15 Jundong Majib 128  .021 12.191

YDC: Degree Centrality
YB.C: Betweenness Centrality
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Table 2. Frequency, centrality of key words (3rd periods: 2019 & 4th period: 2020)
No. 2019 Keyword N DcCY B No. 2020 Keyword N DC B.C
1 Seodaemun station Majib 1,358 .143 1059311 1 Seodaemun matzip 2916 128  284.958
2 Anggeum Cake 79 171 2.618 2 Gomtang Majib 1,056 .073 17.523
3 Mukstargram 660 101  115.692 3 Mukstargram 930 .056  271.053
4 SeodaemunMajib 536 083  213.715 4 IMT 902  .065 58931
5 daily 434 079 93462 5 Barista 855  .065 3.762
6 Majib 351 076  287.456 6 Gwanghwamun Majib 704 .041 5.081
7 Mukbang 249 064  76.533 7 Yukhoe Majib 607  .039 15.475
8 SeoulMajib 231 .06l 68.706 8 Kkakdugi Majib 581  .038 7.668
9 Communication 218 .061 71.714 9 Majib Open 581 .039 6.42
10 Lunch 206 .059 79.773 10 Hanwoo Gomtang 578  .039 7.239
11 what shoud I eat today? 181  .057 17.557 11 Hanwoo Majib 577  .038 8.931
12 Lunch menu 179  .056 15.666 12 Hanwoo Yukhoe Noodle 574 .038 7.239
13 Nongmin newspaper 170  .056 4.449 13 Majib Tambang 571 .038 23.902
14 NBS 168  .056 167 14 Early Matdopter 508  .035 492
15 Meal 168  .056 167 15 Majib by Majib 4838 034 407
YDC: Degree Centrality
YBC: Betweenness Centrality
2. MCH2T Mi- Soix|oie] IF0Icks FUTeA 29 TAE F18 I3 Axste Ro= T Azshs Wyl
?71331*011 AA-FdA G A1 A, B, C, D, E #e T I A2 YA G, AR} 48] Yo
T el AErh Fojsilen, 2+ ¥ A7 st ZHfslitt. HE Be 22HE 79 Zﬁmiﬁ 719 22
zaw wgo] 594 % 259e] S Msle] TAF Yk el B Yo FYIURLE APsEon
B2 NS FAFNSE A et B ol so] AT AE €8] AS BFE GAdo
A B3 2012 A F 2389) ol Felalirk. B gl ROE HRoly APS sk THIUNLE PSR

Fig. 1. CONCOR analysis of 1st period (2015~2017), 2nd period (2018), 3rd period (2019) and 4th period (2020)
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