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ABSTRACT - In this study, sorbic acids and benzoic acids frequently used in foods retailed in Korea were mon-
itored and their estimated daily intakes were assessed for a purpose to ensure food additives safety management. The
estimated daily intakes were calculated by categorizing the assessment items into the national average, by gender, by
age and the high intake (95™) groups based on concentrations of preservatives in foods as well as national health and
nutrition survey data. The calculations were then compared with the ADI of the JECFA and the possibility of risk to
be imposed on the people was examined. The results indicated that the estimated daily average intakes of preserva-
tives were 221.60 pg/kg-bw/day of sorbic acids and 27.30 pg/kg-bw/day of benzoic acids. Compared to the ADI, the
intake levels were 0.89 and 0.55% respectively, which were in a safe range. The estimated daily intakes of sorbic acids
and benzoic acids in the high intake group (95™) were 1140.27 ug/kg-bw/day and 194.95 pg/kg-bw/day, which were
4.56% and 3.90% of the ADI (%) respectively, indicating that the intake levels of sorbic acids and benzoic acids in the
high intake group were within a safe range. As for gender difference, the amount of benzoic acids intake was slightly
larger in men than in women. However, gender differences were not observed in terms of the intake of sorbic acids. In
terms of the levels of intake by age, the rates were found to be in the range of 0.52-2.10% for sorbic acids and 0.15-
1.23% for benzoic acids. Therefore, the levels of sorbic acids and benzoic acids intakes were found not to exceed the

ADI in all groups, and thus were within the safe ranges.
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HER B0 AMeE ¥5Eo 2 A244KSorbic acid)
2 Q2 & H(Benzoic acid) Sigma Co. (St. Louis, MO,
USA) AlES ARSI A8 Aol AR AshUE

$(Sodium chloride), 574+ 22 Junsei (Koyto, Japan),
J&T Baker (Phillipsburg, NJ, USA) A &S AMg-aloH,
Z=2 2K(Tartaric acid)@} 43R} EF (Sodium hydroxide)e
Acros (Pittsburgh, PA, USA) A|&F& A5 oA EY
E(Acetonitrile)®} $14H(Phosphoric acid)2 77} Burdick
& Jackson (HPLC®) % Matsunoen chemials (Osaka,
Japan) A|&-S ARE-sHATE

=2 o

AE F HER AT AFTA A0, G 2.
AE F AEANEATY 2.1 BES BAWNS A8}
of BASIATHY. Al8E A AEF Foll o 502 AT

3] 2ol 10% FASMMEFE = 10% HAe s F3)
Sk & NaCl 80 g, Tartaric acid 10 mL % 5/F<4 100 mLE
71853t} o8 S-5F7X](Vapodest 10; Gerhardt, Konigsberg,
Germany)ol] 94313 S/FYE W= F71EE 1% NaOH
g9 20 mLol F7|=F st 20-30%7F F9 500 mLE
okt o] A& 0.45 pm PWHEH Q! LE(Gelman Science,
USAYE ©]&3te] AFAAZ ZE APEN o= ARE-5t
Ao H, 240 AR-E 7171+ UV AZ7](NANO-
SPACE SI-2, Shiseido, Japan)$} PDA 7Z&7](NANOSPACE
SI-2, Shiseido, Japan)7} “&2¥ HPLC (High Performance
Liquid Chromatography, NANOSPACE SI-2, Shiseido, Japan)
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Table 1. Analysis condition of HPLC

Instruments Nanospace SI-2 (Shiseido, Tokyo, Japan)
CAPCELL PAK MF C,
(4.6 mm x 150 mm, 5 pm) (Shiseido)

Oven temperature 40°C

Column

Detector UV detector (235 nm)
. A: 0.1% Phosphoric Acid
Mobil phase B: 60% Acetonitrile
Flow rate 1.0 mL/min
Injection Volume 20 pL
Gradient Program  Time(min) A(%) B(%)
Initial 90 10
20 30 70
25 0 100
28 0 100
30 90 10
40 90 10
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NEHIHE AANHT FoE AP o whgel whet
Hoierh. BERe) FunF, 48 9 A% EDIe 4
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24, AFE B AF(bw)eE o] (A1) o]
Est
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=4} HT 25 mg/kg bw/day %
bwidays} Wmaled 4TiA SRS e o) Er)

2 7t REF dd 4 dFAF] 8-S Hrhshach
EDI=C, xF,/bw (1)
A= (%) =[1%1 EDI/ADI] x 100 2)
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Table 2. Mean concentration of sorbic acid and estimated daily intake

Food intake (g/day)

Estimated daily intake of

No. of No. of detected  Mean conc. sorbic acid (ng/kg - bw/day)
Food category
samples samples (%) (mg/kg) Average 95t Average 95t
intake intake
Confectioneries 16 6(37.5) 62.84 4.61 69.80 7.00 51.35
Breads 39 10(25.6) 34.03 17.18 190.33 12.75 81.62
Rice cakes 6 3(50.0) 122.62 13.22 187.47 31.20 224.93
Fish meat product 19 15(78.9) 711.91 4.85 68.08 75.29 460.23
Fish sausage 2 0(0.0) ND* 0.00 0.45 0.00 0.00
Sauces 15 2(13.3) 2.44 4.57 87.45 0.25 0.56
Dressing 20 3(15.0) 30.59 1.10 19.41 0.71 3.79
Hard-bolied Foods 6 4(66.7) 96.15 0.36 0.36 0.67 0.00
Pickles 53 34(64.2) 248.98 3.49 40.18 17.84 101.09
Fruit wine 30 10(33.3) 32.48 1.09 1.09 0.58 0.00
Processed cheese 49 27(55.1) 761.69 0.31 0.31 7.50 0.00
Natural cheese 3 0(0.0) ND 0.38 0.38 0.00 0.00
Dried fruits 8 6(75.0) 304.18 0.14 0.14 0.91 0.00
Other foods 8 5(62.5) 240.62 0.10 0.10 0.51 0.00
Dry-stored meat 32 24(75.0) 585.28 0.06 0.06 0.78 0.00
Bacon 13 0(0.0) ND 0.00 0.54 0.00 0.00
Sausage 42 22(52.4) 369.52 1.26 1.26 10.26 0.00
Processed meat product 12 4(33.3) 270.42 1.56 1.56 9.22 0.00
Hams 32 18(56.3) 307.78 2.20 38.12 15.47 79.90
Margarine 6 2(33.3) 170.79 0.00 0.00 0.00 0.00
Jeotkal (salted and fermented 8 5(62.5) 492 .44 0.89 13.10 7.52 43.98
seafood)
Gochujang (fermented hot 5 1(20.0) 119.11 4.13 37.29 9.47 4381
pepper soybean paste)
Soybean paste 10 2(20.0) 130.64 4.48 35.05 10.48 49.01
Chunjang (black sauce paste) 4 1(25.0) 146.25 0.00 0.00 0.00 0.00
Mixed soy paste 7 0(0.0) ND 1.81 27.76 0.00 0.00
Seasoned dried fishes 51 43(84.3) 273.56 0.29 0.29 1.68 0.00
Peanut butter 3 2(66.7) 166.71 0.07 0.07 0.22 0.00
Jams 7 3(42.9) 171.17 0.30 0.30 1.29 0.00
Total 506 252(49.8) 221.60 1140.27
%ADI 0.89 4.56

“Not detected.
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2 AfdA A2
H FE2 7THEAIZZE 761.69 mg/
kgol AEHRoH, o gE o]§7HEEo] 711.91 mg/
ke, AZARS 58528 mgkg, AZ2F 492.44 mg/kg, A
A 369.52mg/kg 2 F 307.78 mgkgl = YESTE Ch01
599 75 =N JH7GEe] 7P =4 AEE #
B2 3§ 7552mgkg ol¥oH, thEogE
700.8 mg/kg, 1 &71EE 696.5 mgkg D 2A1A] 628.7 mg/
kg ¢l Ao g vehsdth fl, AR 9 AxAgSe] A5
°ﬁ'—rL Hop =2 A Biloy, osrkeES v

St A3E HAY. Yoon 52 AYUF 830 mgkg, ©
%7}3'—% 470 mg/kg, 2157H8% 420 mg/kg, ¥ 390 mg/

AEAS

>I> r

kg @ 7AEF 360 mgkg 07 HAEHo 2 A3 Az}
Tk zkol7h AT

QHAISEALS

WOEE HE T 110 A FdA MR e
ol th3 A3} Table 390 #AA|S %‘E} A48 F 203
FE5Y AR F 1971(9.4%)A A FIRIE AEHU
om, et gatR7t 7MY A AEE FE5S V|EHEER
86.83 mg/kg ©] AZHUT. FoEe EFFE7T 86.16

mg/kg, FFHE 58 mgkg, 14 - TASE 51.22 mg/kg,
eakeF 30.87 mgkeg 2 HFAF 13.59 mgkg 52 <
2 AEFReH, # - A8 AR AEEA %—?
AT Kim'"¢] Ay AT Ao o8t FEFO 4 &
RS EA 1169 +63.19 mgkg ©] ASHACH, g
= 11.57+£5632 mg/kg ©] HEFHUL - A&
5 % Aot PR R AEHA FUTE Kim %—U
Aol oJah 2F T PR FEko]l EE 304.9 mg/
kg & S E 27.6 mghkg 02 YR} EHS-BoA 2
2ol HAoU, BRI EOA = & A5 AfolE Kol
A ket B3 Choi 5'99 A% - AFE, SR
2 7JeR 8ol ZH2E 137 mg/kg, 146.2 mg/kg, 283.1 mg/
kg o] AE=o] & A7 AFe} i Ao|7t e AR
LHERS T

E 1

._._4

AEHIMT
ScENAbRe] R, 4E - A8E A FA e o

3l EDI9} oHAA] ?7} Z 3= Table 29t Table 40 A|A]
F 5 28F9 AT AEHIAFY

Table 3. Mean concentration of benzoic acid and estimated daily intake

Estimated daily intake of

Food intake (g/da .
Noof  Noof i conc. I pengoic acid (ughe - bwiday)
Food category samples detected (me/ke)
P samples (%) ®  Average 95th Average 95th
intake intake
Confectioneries 16 1(6.3) 1.26 4.61 69.80 0.14 1.03
Breads 39 1(2.6) 0.20 17.18 190.33 0.01 0.05
Fruit and vegetable beverages 10 0(0.0) ND* 18.27 285.07 0.00 0.00
Carbonated beverages 25 3(12.0) 30.87 18.89 319.37 25.72 187.50
Ginseng and red 8 1(12.5) 51.22 0.06 0.06 0.00 0.00
ginseng beverages
Other beverages 4 1(25.0) 86.83 1.17 23.23 0.00 0.00
Mixed beverages 23 5(21.7) 86.16 6.48 6.48 0.00 0.00
Sauces 15 3(20.0) 3.70 4.57 87.45 0.38 0.85
Pickles 53 3(5.7) 13.59 3.49 40.18 0.97 5.52
Peanut butter 3 1(33.3) 58.00 0.07 0.07 0.08 0.00
Jams 7 0(0.0) ND 0.30 0.30 0.00 0.00
Total 203 19(9.4) 27.30 194.95
%ADI 0.55 3.90
*Not detected.
Table 4. The percentage compared to ADI of preservatives for sex and age of national population
ADI(%)
Preservatives Sex Age
Male  Female 0~2 3~6 7~12 13~19 20~29 30~39 40~49 50~64  Over 65
Sorbic acid 0.91 0.86 1.93 2.01 1.25 1.02 1.07 0.95 0.7 0.52 0.71

Benzoic acid 0.61 0.49 0.56 0.72 0.8

1.16 1.23 0.46 0.18 0.15 0.40
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9 EDIE 221.60 pg/kg * bw/dayel1e™, ADI o
H] 0.89% 2 AFEF AT APATEJE Choi 599 2
ol ofshd AERILHRS] FR1HA] EDI= 495.85 pg/kg-
bw/day®]™, ADI thH] 2.0% & At&Eo] B AxAzn
o 25 52 FAQAW T A% B S AT
° 2 eyt

ol w2 AZNIARS] EDIE 94} 227.14 pg/kg - bw/
day, @12} 216.17 pg/kg - bw/dayol 2™, ADI thH] zHz}
0.91%, 0.86% = A ZFo]& Ho]A] 9dtt. Choi &'
A= ADI the] FAF 2.0%, A 1.9% 2 A 2
o]& HolX| gsltt. o] AR w|Fo] By JH mE
2RI T AF0] AF o] AfolE HolA] %9k o

=4 bl
HEZO HAHAF JA AolE HolA| &2 o=

=l
A zhEl o)

AFE A=EW4EF2 EDIE 3~6417F 502.09 pg/kg - bw/
day 2 7 =021, 50~6447} 129.62 ug/kg - bw/day=
7P vkt 12]aL ADI thH] (%)= 3~64171 2.01% 2 7}
& =4, 024 1.93%, 7~124] 1.25%, 20~294] 1.07%,

13~1941 1.02%, 30~394] 0.95%, 6541014 0.71% 2 40~
494 0.70% 2 AEE 0w, 50~6447F 0.52% = 7
WA A=t el RE dFoAe] JFHeEe o
Ag Aoz AT} Yoon 579 AFZA )= ADI
HE] (%) 0.4~2.1% 2 2 AF9} v)$=3 AxE B
T3 Ao F7] wWE ADIYH] HFHFo] Soj=e &
e BHow, ol Aol I/HEFE AEAFTC

o=
atomA LENIAFS HF o] I Fad Jem
A zhEl ot

A FHAAH95Me] 22H14HF EDIE H91HA B} 2
IS 38 1140.27 pg/kg-bw/day 2 ADI thH](%) 4.56%

Qon], ZRHA EDISH HwatS w A os )
UERRA R 1At A eSS Aew ol

=t

AT AW, A - AFE A FAe o
gk EDIS} b4 ®7F A= Table 3 ¢t Table 4 ol A
Aletinh. W Ee i 5 1159 AFelA A
o] 9%+ EDIE= 27.30 pg/kg - bw/day©]™, ADI thH]
0.55% = FZHUTH APAT HUD Choi 509 A4
of e <t @Fabie] =wIZA EDI= 211.80 pg/kg -
bw/daye]™, ADI thH] 42% 2 AtEEo] £ A7} vlw
S woll= oF 7.6M E& FARAN F A BF b
A AFHeTsor SlET. B3 @R A
F 5 TS EF(25.72 pgkg - bw/day)7t 94%01d-S A
A8t EH(Table 3). & EAFSFE7F T8 7o) 4F0I3)
om, MARAZ]T &3] (World Health Organization,
WHO)”ell AlEd 97 =7k ha kit HF el Tt

Ao e A71A BUHEE 87 vp Qi

4o i ARl EDIE 9AF 30.37 pg/kg - bw/
day, 1=} 24.26 ug/kg-bw/dayol™, ADI thH] zZ+z} 0.61%,
0.49% & =7 2o]S Ho|A] 29It} Choi 592 2}
A% ADI tiH] G2} 4.6%, A 4.0% 2 2 Ao} 7Eo]
@27t AztEY F o JFHske AS=E Yo, o
= B2 ARET S5/ AdH Tl ol xlelE Kol
= Zo7 AlgHT.

A okAEEF2] EDIE 20~294]7F 61.38 ug/kg-bw/
day= 7P =93, 50~64417F 7.37 pglkg - bw/day= 71
S yebgom, ADI thH](%)3he 1.23%, 0.15% 2 At
ZH At ZE dHdAM 9 HHFELS ADI tH|(%)
0.15~1.23% = AF=s o] d8¥ HJAFE2 s 7o
2 Rl

1A AR 95M ] HAEAHF EDIE 194.95 ng/kg-bw/
day 2 ADI t¥](%) 3.90% ow, =AA EDIS} v
23S W AEez =A YePRAT A9 FH AR
AHATFES kS Floz FERIFATH

R
Yoon 57 EFEE B A - THEE TF

= — = = 1
el EDIE H7Esklh. A% § BER] X9 =1
A7} - FYZA} ABE o] L5l FNFHF, A - Ay
A9 E L slo] EDIZ A=319, o]

=gt, A - A% EDIe B ADIClsIon, &
AAHA©95M] EDRE FRIFF BT} Egout oA
e

ojstZ H7FH U, BE 2FolA SERINHE B QR
el AFFES ADIE 2HeHA] B T FEol
vk HEE SRl B AR AFEES] A5 A3 Ee]

porpe AFE A

O =~ = [e) = o) 2=
BETE HERY AAFS 2T
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oz BUIHYS & F JUFIHABL B &
VFPPALL NEF F HERY SRS} FNAY -9
= R R R ISR

ZH95™) LF o2 {3t AFESINAL, ©o]& JECFAYA]
AAgE ADISF Blaste] =R1e] A3 FEs <l 6}%1‘%
I Ay BNE RESC] IVHTF dIAdFHHFFS
ZHIAF 221.60 pg/kg - bw/day, SH&AHF 27.30 ug/kg-
bw/day2 AEHJow, ADI thy] zHzF 0.89, 0.55% =
AFTES kg o m EIEATt A9 FHAH95")2
AENLR dYFHAdFHTFS 1140.27 pg/kg + bw/day =
ADI tH] 4.56%, HA T dLFHHATFS 194.95 pg/
kg - bw/dayZ ADI tH] 3.90% F+o2 AERINF 2
o]-)\hsk/\} _4 /\}HH_A;(], /\J_A:[:_%_L:_ Ql-xqs} Zi-cli 537]_
=tk e WE Aol= @“ﬂ: FRol 735 FA7E o
AT 25 EROU AERIMGE A OE Aol&
Holx| efghr}. A% *é%l?%—& 2RI 0.52~2.01%,
QP EAHF 0.15~1.23% 2 H7HE A e BE IF
ANA AEWNLHF B QPR HHAFES ADIE £

rlr

>

54 gob HE Ao BT
Aol 2

2 AFE 20119 % 2 F o FEbA o] Al En]
(111622 FH01HE 3= o o] TAL=HUT).
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