. ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428 - I o orgl
Korean J. Food Preserv. A
cheoktor [ 27(1), 98-110 (2020 & SOIRAIEXF LT

)
upaates | https://doi.org/10.11002/kjfp.2020.27.1.98 The Korean 3°°'e'V of Food Preservation

Analysis of mineral and ash contents in domestic commercial sauces

Hyun-Jeong Kim!, Young-Eun Kim!, Ji-Eun Kim', Dong Won Seo?,
Byung Hee Kim?, Sam-Pin Lee'**

"The Center for Traditional Microorganism Resources, Keimyung University, Daegu 42601, Korea
Department of Food Analysis, Korea Food Research Institute, Wanju 55365, Korea
Department of Food and Nutrition, Sookmyung University, Seoul 04310, Korea
‘Department of Food Science and Technology, Keimyung University, Daegu 42601, Korea

11 A= 5 al sl S =
TL AlE AR CHet £71& X 2l22] &E 24
493 ALl AAL! - NEL2 - PP - o] apullae
"AEhstm MM SR X Aelsted pME], SSIRAlZA T AlZREAME

= ’
“LRo{RI ST AFY st Yot AEI 1B et

Abstract

To aid in the development of a food nutrient database, the ash and mineral contents of 26 kinds of commercial
sauces were analyzed. The contents of Na, Ca, K, P, Mg, Fe, Mn, Zn, and Cu were analyzed using ICP-OES,
while that of Se was analyzed using ICP-MS. The reliability of the analytical method for the analysis of minerals
and ash was confirmed based on a control chart. The ash contents of the sauces ranged from 1.08 to 12.79 g/100
g, with ‘Gondeulenamulbab yangnyeomjang’ showing the highest Na, K, P, and ash contents. The Na contents
of the sauces differed greatly from 272.68 to 4,336.56 mg/100 g, with ‘Gondeulenamulbab yangnyeomjang’
(4,336.56+67.34 mg/100 g) exhibiting the highest Na content. The mineral content ranges of the sauces were 5.93 -
108.36 mg/100 g for Ca, 51.74 - 448.76 mg/100 g for K, 7.81 - 115.95 mg/100 g for P, and 2.69 - 74.45 mg/100
g for Mg. The sauces also contained 2.14 - 1,162.73 ng/100 g of Fe, 7.57 - 609.21 ng/100 g of Mn, 3.38 - 145.74
pg/100 g of Cu, and 1.51 - 156.78 ng/100 g of Se. These results can be utilized as a basic database for the nutritional
contents of commercial sauces as well as for the development of new sauce products.

Key words : sauce, mineral, ash, data base
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Fig. 1. Quality control charts of 10 minerals and ash analysis using an infant formular.

mean+2D, Upper control line; mean-2D, Lower control line; mean+3D, Upper action line; and mean-3D, Lower action line.
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Fig. 1. Quality control charts of 10 minerals and ash analysis using an infant formular (continued).
mean+2D, Upper control line; mean-2D, Lower control line; mean+3D, Upper action line; and mean-3D, Lower action line.
Table 2. Comparison of the LOD and LOQ value of minerals
LOD LOQ LOD LOQ
Component Component
mg/kg ng/kg
Na 0.002 0.005 Fe 0.272 0.907
Ca 0.002 0.007 Zn 0.165 0.550
K 0.010 0.034 Cu 0.205 0.684
P 0.006 0.018 Mn 0.175 0.582
Mg 0.004 0.012 Se 0.386 1.287

21t Bl Wl S W 99.8 - 105.5%2] 3]5&2 RSD7} 0.1
-3.7%% JERfo] B0 it =2 F S Rl

THTable 3).

NE £ARS| 82 BY
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Table 3. Recovery and RSD values of mineral contents for SRM 2387 (Standard reference material 2387 peanut butter)

Component Unit Reference value Analysis value Recovery (%) RSDY (%)

Na 4,890+140” 4,914+54 100.5+1.8 1.8

Ca 411£18 423+19 102.9+0.1 0.1

K mg/100 g 6,070+£200 6,0524+23 99.842.9 2.9

P 3,378+92 3,417+19 101.1+2.8 2.8

Mg 1,680£70 1,771+29 105.5+£2.7 2.5

Fe 16.4+0.8 16.6+0.2 101.3£3.7 3.7

Zn 26.3%1.1 26.4+0.6 100.4+1.9 1.9

ng/100 g

Cu 4.93+0.15 4.934+0.02 100.1+2.6 2.6

Mn 16.0+0.6 16.1+0.3 100.7+1.9 1.9
YRSD, Relative standard deviation.
IThe values represent mean+SD of 3 replications.
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T P, BENSFIY, FEFG) Y IS nglch v 3P AelY agehht ¢

S|

Ao, ZUDTOE B2 I E dHe E&’;ﬂ
ZEYUEY A 12.79+0.02 g/100 g 2 Fo] A o
2 7P =2 38 3e Btk v A sl
Fagrbyt Zelde] sH xe|g FhEAzsolA
1.08+0.01 g/100 go] frojAd o2 7P *e 3 s
YeERATE ol aaf 5 Z=dluEY FadgodA
EEF, 2%, ¢, kg 3 3 ok, Adls, %
ZY, Ao Fhigo] thE xRl Hlgl frolde® 7 =%
ong 3 FPAME FAR TP w25 & F
AATE 1731 260 AT F PIOE B7|E AlFol
A 416000 g/100 g ©]/de] 3& TS BHo] Al AT
F71E AFET O 22 38 S vUeERd e g1k
o FAGNAN = IR FEFE UEd AL 94 9
7v3e] 38 Fhako] 24zt 12.5340.12 g/100 g 2 19.19+0.34
/100 go] 2= Lee$t Mun(2012)9] B A=, obd 4 ol
ol5 9] = 3l 3% FH= SR A= Als
=
Al aafRol 27|& &zt

TUol| A fEElo] AnlEE 2659 LaFol TE
1052 77140 YEE, 44, <, 4F, vtl+, &,
T2, ofdd, g3t 9 AYwe T FASA

Table 59|41 Yebd AAH 26% L2Fol YEF
2 272,68 - 4336.56 mg/100 g2 3tk xfo|7} uj$- 7]
o, 25 100 g 227 5 Z=duEy pd el 12
Aoz 7P =L 4336.56+67.34 mg T EFS By, T&
T d Ak 3,391.40+38.40 mg B FHR-EW) NEEF

v \j.orl',
lo o

]
oo B Ze|g Fte|azolA] AR T B
272.68+ 8.86 mg/100 g g YERNATE EntETLA
E] A2 551.4249.91 mg/100 g, Zal| A5 EvfEATAE] A
22 589.0143.15 mg/100 g, EF-YU A5 4714 x| =39
23] A2 588.35+18.05 mg/100 g, B 2L~
E] EntE A9 E] A2 673.59+8.86 mg/100 goll A = B m
A ke UYEF e Balom, 11 9] AnRFoAE 100
g 1,000 - 2,600 mg F =] YEF rFS YeERA QT

Al 2T 268 T Fdoldhe AFHoR AlRE e
AFAAM =& GEF T e & F dd=dl,
ol 137, W4, 1 Fol H7bE ol(Lee$t Mun, 2012;
Choi 5, 2013) TF2 AAFHOE & JER S
Uehd B0 2 AlgEQnh 3 Aafe] UEF dhido]
222 - 4,881 mge]ATH= Lee(2008)9] B.119} HAMSE 2 ek
ojglem, YEES] 19 & A2 1,500 mgo. =, 47
Q1 2 g ofax Byl o= o] HHE I e,
A3 Al 24F 18F9l4 100 g2 1,500 mg ©] 732
£ YEF IS JeIdth 53] FEFEel 1A
(A, 298, AL A AH R, A D AT
FA%, FEnbsHR, 2GR A

copde] A9 19 AR
1.5 - 28] o]F JEFo] = o] ol5 AFel tet 43
Al Fert Bed Aoz AdE
hafe] Af FFe FFY S A =39
29l A azdA felH o P =2 108.36+
3.08 mg/100 g FF= UeERN R, UA] SafFollA =
5.93 - 43.64 mg/100 g ZAx FFS el o= &

d
it
d
[y
T
>



104

r

Table 4. Ash contents in 26 kinds of domestic commercial sauces

A ZAARFFES A A27E A1Z (2020)

Sample Content (g/100 g)
Fresco tomato spaghetii sauce 2.21£0.01""
Bolognaspaghetii tomatospaghetii sauce 2.2840.02"
Pulmuone saeng-gadeug 4gaji cheesecream spaghetii cream sauce 2.00+0.03
Chungjungwon kaleyeowang Mango&Banana joliyee majchwo jolihan curry sauce 1.08+0.01"
Hamheungbibimnaengmyeon cold noodle sauce 3.10+0.02°
Kongdagkongdag-ae soy sauce 8.08+0.01°
Baekseol teriyaki sauce 5.72+0.01"
Baekseol don kacheu sauce 6.4020.02°
Kangdoenjang deopbab sauce 3.18+0.02°
Tomato spaghetii sauce 2.1440.03°
Samgyeobsal yangpajeol-im sauce 5.01+0.03'
Tai sweetchili sauce 2.98+0.011
Cheongjeongwon pork ribs seasoning 5.57+0.06'
Cheongjeongwon gochujang pork bulgogi sauce 6.02+0.03¢
Cheongjeongwon cow bulgogi sauce 6.56+0.04°
Baekseol Pork ribs seasoning 5.14+0.03"
Baekseol saliwon Bulgogi sauce 4.65+0.03"
Andongjjimdalg sauce 5.96+0.028
Maekomkalkal shindangdong gugmul tteokbokki sauce 5.60+0.03!
Maekomdalcom haggyoap tteokbokki sauce 4.54+0.01"
Baekseol tteokbokki sauce 4.16+0.00°
Paldo manneungbibimjang 8.23+0.23°
Gondeulenamulbab yangnyeomjang 12.79+0.02*
Jubuchobab-wang saekomdalkom yubuchobab vinegar sauce 7.64+0.04
Goma recipe jjamppongsundubujjigae sauce 5.24+0.02"
Goma recipe sagol-yugsubudaejjigae sauce 5.100.03’
F-value 5.877.05

YAl values represent the mean+SD of triplicate determinations.

“*Means with different superscripts are significantly different by a Duncan’s range test at p<0.05.

“Significant at p<0.001.
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Content (mg/100 g)

Sample
Na Ca K P Mg

Fresco tomato spaghetiisauce 580.01£3.15™)  34.50£0.48°  310.80+2.63°  27.51+0.41"  17.49+0.42%
Bolognaspaghetii tomatospaghetiisauce 673.59+18.90™ 17.70£1.69  448.76+10.31°  68.94+3.79°  20.43+0.49'
Pulmuone saeng-gadeug 4gaji cheese 588.35+18.05™  108.36+3.08°  140.13£36.36'  99.66+2.93°  11.70£0.30°
creamspaghetii cream sauce
Zﬁ;‘fg‘o”%ﬁaﬁaﬁyfgg&ge Mango&Banana joliyee  y7; o g g 1393242 180.38:4.38"  53.89:0.64"  13.69::0.30°
Hamheungbibimnaengmyeon cold noodle sauce 991.94+16.81" 16.38+0.84"  243.22+4.85"  89.95+0.77°  27.34+0.49°
Kongdagkongdag-ae soy sauce 2,572.70+77.73¢ 23.7240.18"  242.17+8.85" 82.19+1.72¢ 74.45+0.32°
Baekseol teriyaki sauce 1,927.05£14.79%"  19.09+£1.04°  150.38+0.56"  46.57+0.46"™  17.54+0.01*
Baekseol don kacheu sauce 2,086.56£12.87"  34.99+028°  269.60£2.98°  35.61x0.38™  16.83+0.15™
Kangdoenjang deopbab sauce 1,110.48+102.80%  12.15+2.63°  184.19+18.68" 115.95+12.61°  20.26+2.02'
Tomato spaghetii sauce 551.42+9.91™ 23.56+1.39°  367.55+1.92°  35.97+023™  16.74+0.09™
Samgyeobsal yangpajeol-im sauce 2,157.98424.68° 76580247 111.16£2.94™  29.96+0.26" 13.03+0.11°
Tai sweetchili sauce 1,114.83+8.94 6.51+0.07 85.8042.64"  10.66£0.32°  4.65+0.10"
Cheongjeongwon pork ribs seasoning 2,599.96+233.79°  16.00+£1.04%  163.19+1627% 44.74+3.83% 22124220
Cheongjeongwon gochujang pork bulgogi sauce  2,190.614+20.52° 24.13+1.64°  289.89+1.73¢ 64.64+0.78  27.01+0.83%
Cheongjeongwon cow bulgogi sauce 2,550.30+63.17° 17.64£0.947  177.72+1.18"™  49.85+0.45"1  23.54+0.488
Baekseol Pork ribs seasoning 1,824.56x13.08" 9.83£0.08"  153.64+0.83"  50.38+£0.68%8  15.88+0.08"
Baekseol saliwon Bulgogi sauce 1,621.47+44.86' 20.15£1.87° 192.68+1.32"  45.55+038"  31.20£0.25°
Andongjjimdalg sauce 2,018.39+5.70 10.4240.32"  143.32+040'  49.08+0.41"*  18.88+0.02!
Mackomkalkal shindangdong gugmul 11eokboRki 1 999 1916 78% 152140778 216.1442.69°  633862.79%  25.78+1.18"
Maekomdalcom haggyoap tteokbokki sauce 1,606.68+22.67 2344+0.73°  167.02+5.41%  51.77+1.20"  18.00+0.64"
Baekseol tteokbokki sauce 1,331.86£17.94 14.34+0.725  290.90+2.66°  88.56+1.57°  24.95+0.36
Paldo manneungbibimjang 3,391.40438.40°  22.81+2.62¢  303.1241.36%  90.71+2.98°  27.72+0.76°
Gondeulenamulbab yangnyeomjang 4336.56+67.34"  43.64+3.42°  370.94+9.44°  100.63x0.77°  62.06+13.37°
Jubuchobab-wang sackomdalkom yubuchobab 3,125374181.38° 593038 51.7448.13°  7.81:041°  2.69+0.17
vinegar sauce
Goma recipe jjamppongsundubujjigae sauce 1,993.19+42.70' 15.00+0.54% 97.15+1.79™  40.83+0.89' 10.42+0.224
Goma recipe sagol-yugsubudaejjigae sauce 1,864.40+70.46" 15.00+0.66%  141.43+0.61'  44.34+0.82"  18.04+0.43"
F-value 566.62"" 513.42™ 30545 267.21"" 1167.44™

YAIl values represent the meantSD of triplicate determinations. ",
*"Means with different superscripts are significantly different by a Duncan’s range test at p<0.05. = Significant at p<0.001.

Z+7} 800 mg/day, 700 mg/day(The Korean Nutrition Society,
WI5%, 227 T 7P Zg dd] =2 25749 7S
47 A =AY 29 A-az 100 g= AP 15%
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rlo

4E AFS 205 LR 1A T T UEF vt
o= fgo] 3hiEo] o™, ool L4 FFS 51.74-
448.76 mg/100 gO & BlmA A8 Ztol| zfo]S BT}
% 100 gB BREVATAE EnEATAE] A2l A]
oA o 7H = 448.76+10.31 mge] ZEo] T
Qo ZoguEyt obd A 370944944 mg B ERFEA
TAE] 2 367555192 mgl & =8 ZF S el
At v R A FEE -2 A 2dd A
51.7448.13 mg/100 go 2 fold oz 7 e 4 9
S et 3, EvtE ~9E] aaRe] 4 3
2 310.80 - 448.76 mg/100 g& 2 Al ATAE]| A
2 ko] 467.9 mg/100 golEh= H.a(Kang 5, 2007)9}
FARE #k2 Bels & 5 Uith 596 EntEd= ZE
o] E=rtha el (Chun} Han, 2000) ©| 5 EvtEX
TAE oA B2 AF TEs Hole ZoE ARy
At

T3k YEE/ZENaK) HE&2 19 7 $59 1
gte] o} 7 d o] EAoleb= EI(NIAS, 2018)9F
H| el A, EVfEASAE] 247 YEE 2 25 3
o] z}z} 551.42-673.59 mg/100 g 2L 310.80 - 448.76
mg/100 gC 2 U Al5= YEF/ZAEF H&°] 1.5- 182
ThE A3 AAFEUE 32 YEF/ZF HE5 B39
18] iR Aol YEF/ZE BlEo] 49 o %
= Bok 59 s Ages iy
o] A4 YEE/ZF v]&o] 04Z 7P =2 302 Y}
st

ZonFol o ke 781 - 11595 mg/100 gollom, 1
% 100 g9 49 ditasart fojdow s e
115.95+12.61+12.61 mge] QI &S Hola, =g
HE oRAzke 100.63£0.77 mge] oA o7 = <l gk
YER T W, R0 ASEE fE 2
G folHoz 7P v 7814041 mg/100 g2 <1
S Holy, Elo] AYE Arhrk FoHo=
10.66+0.32 mg/100 g°] Q1 ¥ Yepiieh. ErfE2-5}
A€ Ao < ke 2751 -68.94 mg/100 go 2 Al
29 A A Q1 ko] 59.8 mg/100 golghs Eal
(Kang, 2007)¢} frAkeh 743k Bt gk, dvk 2pga
2-9] 9] 3L 79 mg/100 g Z(Kim¥} Kim, 2003) -4 &F
22F T TEHTHN AT, 2HE), WA de
o) dazs, WA WitolRd, I E WHsH[NIGH fAlgh
?l g #k= HeEriSITH

Z42) o] AF e v7E 1Y W) 7P o]8-8o] o
1] AFE AFH LM A AHATS Y
Z}7} 800 mg/day, 700 mg/day= B3t v} 12 $-2
vk Agole] o A ES 1Y 600 - 1,500 mgO 2 24
AF o) vlell =of gk 1115 F LS Holx Ut AAF
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T ZY 23 BEvlE 23 E L2 7Y ATES 4714
A 23 A9E Adahs WE EIlR2AA ERlEA
TAE] &, Bro] A EA R A FHEWNY AFEF
frir A xdde e Qo] gl 08-1.69 HlE
2 el AL, YAl axfoA s ZAEdt Q19
alako] 22-6.0 H| SR Z xfo]= KoL & 2= 9lQith
9] o A= AW 2 &4 7S A
T, okle FEelE 9 vAE Aow Hn
(Kirchessner, 1978; Haek &, 1988)% 3L 3lev & <lv} 7
G T ApF 2 sf{ell tigh A Alelle £ o o7t
sttt A=A

227 vtadlE TS 2.69 - 74.45 mg/100 gO 2
o2 v 7714 ghagel] vlalA 7 WAl SrE U
13100 g7 FEHEGN A AFA, 2H 82 o
207 7M=L 74454032 mge] U S Ho)
3, ZeguEy R3S 62.06+13.37 mge] Ao R
E2 ntodls S EIITE FRRue Ee
frizy Axdde fFoHor 7P W 2.69+0.17
mg/100 g9 vlvlf S Hola, Elo] A9E i
A% 4.65+0.10 mg/100 go] FrelF oz v nla g
F2 et Slth EntEABAE 220 vt 3
2 16.74-2043 mg/100 g & Al ~9AE] 2 vl
vl4r d%Fo] 31.0 mg/100 go] 2} Kang 5(2007)2] K.l H
A2 g2 Bk 53] 2659 4® FollA %
MEFLE iz A2dd 2 Ee] ~9E Hgah
YEES A 24w, <, ZF, vtdlg g3
oo 7P P axgion Wi ZrguEyt &
& UEF, ZF, <l vtdlge] ol thE AR
o Blg] folAoz P A ol Ul

G, 2xnf{Fo mFR|EY] TS EA% Ade
Table 62+ AT} WA 2xFo] A kS 63.36 - 1,759.02
pg/100 gO &2 A Fio M e 2po) 7} & Hol}oh
ST T BT ASE A 239 29AlE S-a
2, Blo] 291E Hgjas FRENG FSF F2N
2 ZPd L 6336 - 132.79 pg/100 g FrolF e g 7pa vt
< A FgFs HYn, W EnEAdAEAAE
759.02+ 99.36 ug/100 g oA o ® 71 w2 H I
Btk e Gbass, WA wigoldd, 8 1
AR Enr)dd 2 2 uEe g 1,119.13
- 1,192.13 pg/100 g oA o2 & A = vE
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Table 6. Micromineral contents in domestic commercial sauces

Content (ug/100 g)

Sample
Fe Mn Cu Zn Se

Fresco tomato spaghetiisauce 582.43£12.05%  103.23+1.12° 111.423+7.04  94.52+33.24%  7.40+1.20°%"
Bolognaspaghetii tomatospaghetiisauce 596.38+31.89%"  118.5542.48" 102.95+4.76°  372.03+£15.59™ 12.24+2.85%
Pulmuone saeng-gadeug 4gaji cheese 63.361230'  13.26£124°  18.15:4.86"™ 305.7113.88%  9.20£0.71°
creamspaghetii cream sauce
Ji’};’;ﬁ%ﬁjﬁ%fﬁﬁ{;ﬂ”gﬁ %ZZ‘E’Z&B“”"”“ 45764532967 18376:3.860  2234+0.18% 2427541670  4.87+0.30%
Hamheungbibimnaengmyeon cold noodle sauce 981.45+9.28° 2775241 47" 145.74+11.52° 212.00£6.07" 3.26+0.34"
Kongdagkongdag-ae soy sauce 1,041.73+£10.74°  507.04£5.96°  3.38+0.14"  399.97+31.70° 80.70+3.59°
Baekseol teriyaki sauce 434.99+9.28! 236.84+2.16'  6.25£0.63™ ND 23.99+0.59°
Baekseol don kacheu sauce 524.1248.68"  313.75£1.61°  24.58+1.69"* ND 1.66£0.37"
Kangdoenjang deopbab sauce 757.26422.64° 22604525 118.33+18.14™ 448.57+6.35" 9.26+0.83°
Tomato spaghetii sauce 1,759.02499.36 137.70£0.31™  80.94£1.17°  11.70£0.96™  22.36+1.70°
Samgyeobsal yangpajeol-im sauce 465.07+7.83" 118.8741.59"  33.39+0.81"  59.71+15.95'  3.16+0.99%"
Tai sweetchili sauce 118.17+4.96' 347740657 12.18+1.34"™  36.83+2.98™  1.72+0.08"
Cheongjeongwon pork ribs seasoning 595.03+89.66""  303.42+26.56" 25.03+0.90"% 207.72+11.83"  1.51£0.31"

Cheongjeongwon gochujang pork bulgogi sauce

Cheongjeongwon cow bulgogi sauce

1,162.14+44.10°
608.14+104.10"

315.37+0.65°
362.76+5.80¢

114.79+5.874
31.84+10.26"

336.47+59.69%
268.07+43.54%

4.17+1.71%"
3.70+0.63%"

Baekseol pork ribs seasoning 530.11£43.065"  239.38+1.35'  27.1020.65"7  100.96£9.19°  4.44+0.13""
Baekseol saliwon Bulgogi sauce 520.24£13.665"  609.21+6.97"  11.10+0.34™ 125.97+8.75%  15.07+0.29°
Andongjjimdalg sauce 588.23+2.19®"  372.06+0.65¢  9.82+0.19™ 154.81+14.11'  7.24+].14°%
Mackomkalkal shindangdong gugmul tteokbokki 792.06£56.90%  317.59£7.92°  71.8149.47°  341.5240.03  830+1 38
Maekomdalcom haggyoap tteokbokki sauce 632.58+60.27°  238.05£1.31'  37.57+5.57"  282.02+21.13%  3.26+0.57"
Baekseol tteokbokki sauce 1,192.13+6.22° 292.7443.158  8431+13.69° 345.39+6.44°  22.02+1.09°
Paldo manneungbibimjang 843.12+39.14¢ 200.60+2.24°  126.54+13.10° 400.35+32.86°  27.06+7.56°
Gondeulenamulbab yangnyeomjang 1,119.13+£11.74>  423.1248.81°  5532+5.04°  451.10+9.14* 156.78+12.55"
Jubuchobab-wang saekomdalkom yubuchobab 132.79+27.35' 757:051°  8.02+£0.85™  33.77+11.98™  3.74+0.79%
vinegar sauce

Goma recipe jjamppongsundubujjigae sauce 309.29+33.80¢ 75.674£2.95°  3030£9.71"  54.10+£12.100  9.59+1.15
Goma recipe sagol-yugsubudaejjigae sauce 654.16443.74"  114.15£0.41"  51.25+7.50°  169.35+7.707  16.35+0.44°
F-value 226.39™" 1632.73™ 110117 153.32°" 32438

YAIl values represent the meantSD of triplicate determinations.
*"Means with different superscripts are significantly different by a Duncan’s range test at p<0.05.

ND, Not detected. *Significant at p<0.001.

2 A A 7k = R

=
19 -494] A<l el A 14 AAEA LTS d 44

10 mg, 14 mg(The Korean Nutrition Society, 2015) 2.2, 265
2R F Ao HUER3ol 1,759.02£99.36 pg/100 go| =
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© & o] ofF @2
=2 .
eSS ‘%}7& hEe 757 -609.21 pg/100 gO &2 A~
E‘}i_o—ﬂi a5 RN AT
© 7574051 pg/100 g, E5F-L @7}
29HAE] IhAAE 13.26£1.24
ug/100 go. 2 Sold oz 1A e ukrt kS ERG)
o} wbd wlg xbe] Y B 31719 S 609.2146.97 pg/100
go @ Trqﬂ o8 7MY we Uit S e, 7
DL,,_DLoH 7]—xP __(_,_zL }_Fﬂu %) o I ﬂ]b]%‘ﬂ' okhid x}
< 423.12-609.21 pg/100 g FolAo g =& Y3t &
= YA, o]ES AT axdAE 75.6742.95
pgloo g o139 gEE Uehlslth Rk vheFet
2 Fol el ot Aol® A g3 1-3% &
b HEa, A A e R EAeER 1-3%
2 YTH(Mena, 1981). 3+ Y7 Ho] F45 A5,
Z4, ofd S 22 1Y Y A Al R A
ol & &% J3F& v 4 UrkSandstrom G, 1987)3L
delA Uk 538 Fejuket AFel tigk W3t o] gt
e A Alge] 753 Ho|BE, o5 AT Aol
&k g3t kel gt FE AlF SHelA 2o} lttar
Tt et
N&EJ] T-2] rake 338 - 145.74 pg/100 g & A
ol wet 7] gl 2 AfolE UEhilt 1 F
%‘%Hl%‘%‘:ﬂ WH A 145.74+11.52 pg/100 gol #2
Ao g 7P #& T I YEpIla, 2% vhHeHE
e 126.54+13.10 pg/100 gO & fFojFo g = g
?‘?J%k% et At vHA, Feg el g as(FF, =
8), B4 vlEop/| s, FR-2NE AFET R
*ﬁzé Fd, il Al B g, Blo]l ~91E Aela
2, A MOM © 338-9.82 ug/100 g freldo= 7
e 7] g YERATE Seasoned soy sauceell =
50 pg/100 g2 2] kS HQlthE Hunt(1990)9] K.}
HIWBlA 4a2s SRl mE 2] e 2 zke]E Balth
vkt A9l Hd e el ARAEATS 1¢€ 08 mge
2 AFEol Ak 268 22 F T HdE ol
145.74+11.52 pg/100 go 2 19 A4 ol vlsi =
T2l rEel % ddS & & AUdTh
ae]al 2650 i T WA dEopas g A
etz 0 s ofd ko] HEHA] &8kaL, 1 9
2Tl AE 1170 - 451.10 pg/100 g & Ao FHo| w
2} 2 ol A= Aol & YEhiTE 1 F Z=VER
P L A Gyl 44857 - 451.10 pg/100 g2l
fref o ® 7MY w2 ol S UEiA, EntE

/\J}ﬂ]a)\/\ =x }_ l—sz]— ,\H,;_Dls’ _?T._“T‘_zlﬂl- /\1101:1/:1

Elo] ~9E Heg]h2E 11.70 - 36.83 pg/100 go TrAZi

832 A278 A1ZE (2020)

o7 e ofd s JERQITE Wl Al EnpETL
AEjaa2=9] ol FeFe] A% ER2UAIAE EntEX
A E] A2 372.03£15.59 pug/100 g, @ ~5 EnfE~}
A1 A2 94.5243324 pg/100 g 18] 31 EVFE A9 B 4
22 11.70+0.96 pg/100 g 2 A Z Aol wep 2 2po] =

BT, AR AT 2% F FRENY AFLF A2

W A xgd s Al AlES FUAUE e Al
gk Fdolgte AlEFH R AlAEE AlFe] 2 ofd
e UrEMOM 1974941 7891 Fd ] ol 1 A4
#2172 10 mg 2 8 mgO Z(The Korean Nutrition
Society, 2015) 26% i_é % ofA Huighre] 451.109.14
ng/100 gol B2 1 AFAH Foll BlsiA & ofd &3
o] o}F sk

o AYE e 151 - 156.78 pg/100 g & 2
2 FFd wet delw el & zlelE B, 59
1059 7714 FolA 2o W Al el 7P Wkt
22 T ZEUUEY FdReA Adels el
156.78+12.55 pg/100 go. 2 fFe|H oz 71 w& 3
YeR s, 93 gel 1PgAa(FH, 228 E
80.70+3.59 pg/100 go] fre]do=z =& Ay TS
YERAQITE 1 8] &2aRoA= 1.51 -27.06 pg/100 g<]
AelE T li"ﬂ 5, 2rdvEy B FET
ol a3, Z%%)t £ 22l Hls) 6Hl -
1) o] w2 dew dd= vehdS & 5 Uit
A F-S SFEFE Hakstaie 74 *é‘%‘-OE H <,
7ok xq Aot &3 7o 01- 1Ay 04;1] ol 01— o:]]l:ﬂ— EJJJ}
Q= v F714 Z(Duffield-Lillico 5, 2003; Rayman,
2005), Al Ee] T oAl dHA D A=
et Elvet dEHFH7IE Aol Z 23 database
7 FE AR olB g, Selvetel A de] 4 EIL e
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B AdME 265 Al 2aFel F71E A 3|5 e
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@ UEF S eIt Zg 332 259 A7t
E kA Kzay 29E 238 A2(108.36+3.08
mg/100 g)oll A el o2 7H) w2 s Ve,
2 9] AAFAE 593 -43.64 mg/100 golAtt. ZE 2
o &k 7t} 51.74 - 448.76 mg/100 g 2 7.81 - 115.95
mg100 golom, 1 F ZegUEy ohd A Z4E
(370.94+9.44 mg/100 g) 2 <1(100.63+£0.77 mg/100 g)2]
Fol w1, FRENG AFEE iy Axdd e
ZHE(51.74+8.13 mg/100 g) 2 <1(7.81+0.41 mg/100 g) T
o] freH o 7P vttt AR viadlg e
2.69 - 74.45 mg/100 go|A L, o} ke WA ol
a2 g Wil B2z e HEEHA %A, 19
22FOME 11.70 - 451.10 pg/100 go| AT} &3 Ax
W Z(2.14 - 1,759.02 pg/100 g), W7H7.57 - 609.21 pg/100
g), 7-21(3.38 - 145.74 pg/100 g) 2 A F(1.51 - 156.78
ng/100 g) S 4o TR wep & 2polE YeERfAUT
webA] 2 AFE FUdA FEEE LRl tig 77
2 g 3 e A EE AlFsta, Ut 7
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= et
ZAe 2

2 AFE 20189 % A Fo oFEbd A o] A
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