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Abstract

Purpose: People have long been interested about antioxidant nutrients such as vitamin A and E to stay in healthy states. This present
study provides trustworthy nutritional information and evaluates vitamin A and E contents in emphasized food items. Methods: Vitamin
A or vitamin E emphasized foods including beverage, cereal, snack, chocolate product, other cocoa products, and sugar products were
analyzed. The contents of vitamin A, E in samples were examined by high performance liquid chromatography. Vitamin A and vitamin
E contents were compared with the labeled value indicated on the nutrition label. Results: Vitamin A (#=18) value ranged from 90% to
248% and vitamin E (n=20) value ranged between 96-413% of labeled value. Analyzed samples ranged more than 80% of the labeled
value, which complied with food labeling rules. Conclusion: Providing accurate information for nutrition label is essential to confirm
nutrient contents in foods. It will help to decide the adequate level of nutrient intake. Therefore, the nutrition labeling system should be
supervised continuously with regular monitoring analysis.
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=slo] A T Q] A4k (reactive oxygen species)
= Aol SH= dWs fsta A 4bsiEs 2k
7] W&ol AlZe &4 DNA $4 Al 5 A 71559
e & 4 AtkImlay JA & Linn S 1988, Block G &
Langseth L 1994). AUjoll= SA4kao] 488 FAsH=
catalase, superoxide dismutase 52 FAFSIA|Elo] EA|
ATk Block G & Langseth L 1994, Kim TS 5 1999),
Aol 25 Wsle} 3] 5o kst )
wZEHoig)o|(solauri E 5 2004, Lee SO 5 2005) =3}
AA L LML AAY e Zte A=A
o3k #HAlo] Folx| 3L JTHEFridovich I 1978, Lim SH &

2013). FiElEs e AegdEd |
At EE AUoA AAAE= SH4ARE Qlete] TAYs)
= Al &4 wolae 98-S she Ao E Uy
] ) THHamilton IMJ 5 2000, Voko Z & 2003).
HIEH Ae UMz 23l $83% 247 AY F
7, 95 28, A "IAA 1A, 2 EE 5
o #A3t= HTE A THHolick CN 5 2002, Reifen R
2002) Ageo] A&HE Aeole o, AN &4, 1Y
g oFsl Fof Qlo] ®TH(Food Standard Agency 2003).
HIER] E& AlZute] EAste] 2ol 4kslE AAstar
(Schneider C 2005) HHAA 2}t AWAHEZ B FHF2| 7]
T A ¢ FUAs) Fo AW Fagt 9g&
SFoH(Packer L 1991, Schneider 1 5 2012). 12y} H]EF
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Agency 2003).

g AiARS ol A= BIER] A%} E% % 23, Y
FZFANAE, HIERIESA 5 oY
I Yoo F(Kim SH & 2005, Park JS & Lee JH 2008)
HIEF A9t ES # AT 7Ph”°l =A%, aH4kst
71%50] YA|uF ) LAHEMTo] £3t= HEM A9} E=
Zhol| &=3EH WA= Q) /H‘r]sel- AL =L &
ek = A HIE A 253 W 55 55, BB E
= 7%, d=, ZgAsL H/\lﬁﬂ“ T AL
vz HAAHE HHFL ol & ATHFood
Standard Agency 2003). HlEPﬂ A9‘r 4% T AE
ot o) AF SollA Ik évEm‘:EAl 3l Bl
A%t E9] e #IT + U= AAFLS 7
zotel e FdFEwol AF 100 g ¥ 713‘ °
ol e AF 100 mL B 7.5% °F & AL
ar, g9, ‘%ﬂ’ Y FFFERRAE

(Ministry of Food and Drug Safety 2015) Al

A7, 8 9 Axd J)E
%}ax‘] I THFood Standard
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1. Aeriz
A g A7) AGAA FE5EHIL e FEFZIAA
S dFulE, A, 28l AR 201513 395
20159 8¥71A] vIEIYl A == HEM EE 7F2FEA

=57 34, AEYER 104, #AF 41, 7|El IS0t
&F 27, BR7bEE 24, 2FEUMEE 14, T 2270
TAFAT AlEd, #A T 1P ES ZA(CAU-800,
Charmingart Co., Busan, Korea)oll Zo} #&3}sl95 1
2o AFSS WEEH IE fpEE Fabste] WRa
(SR-3434, Samsung, Seoul, Korea)ol| Y7 B A3} T}

Mrsﬂ_fnn{m

HIEH A 35 24
H(Ministry of Food and Drug Safety 2013)°l uwg} z13)
st o, EFFS retinol(R7632, Sigma Chemical Co.,
St. Louis, MO, USA)& AR&sIth. AAE A3t Sk
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ol 2} 3} ethanol(Duksan Co., Seoul, Korea) 30 mL,
10% pyrogallol(Samchun Co., Seoul, Korea) 1 mL, 90%
KOH(Junsei Co., Tokyo, Japan) 3 mLE 73+ H, 374
ZFA-g 30 B9t FASATE /T 30 mLE 71
ZagNAy 7] &7 Fek~3E FHST 10 mLE
M2 2 petroleum ether(Duksan Co.) 30 mLE Y31 &
o] E33F 5 A ste] B2 petroleum ethersS THE

2 gz 7)o SHTHEEHE). 3 petroleum ethers
S SHFTFE o8 W FASt phenolphthalein(Duksan
Co.) Aeko 2 F3loBE 313t F petroleum ethers <
wkol 40-50°Col A Z45=(R-215, Buchi Korea, Seoul,
Korea)d}e] 752 isopropanol(Duksan Co.)ZE =0 A
Hgohoz Ag3l%Hth. HPLC(Nanospace SI-2, Shiseido
Co., Tokyo, Japan)= A3}l 7]7]Z272 Table 19
YR AT HIERRIS] A S8 AlFel FAE I
Ae T 2 g S8zt BAEE il
80% ol’dolofol & nHste A gk Blustith
(Ministry of Food and Drug Safety 2015).

| AE3HAY nFFEFEEAE
H(Ministry of Food and Drug Safety 2013)l we} 213)
st o, EFFES DL-tocopherol(a-, B-, y-, 8-)(Meck
Co., Darmstadt, Germany)S A3}t HAE FH 3l
ethanol 30 mL, 10% pyrogallol 1 mL, 90% KOH(Junsei
Co.) 3 mLE 713 5, SFIAIXE A2A3t water
bath(SJ-202W, Sejong Sci-entific Co., Bucheon, Korea)®l
A 30% Bt Agstath WA & S/ 30 mLE 7
AR Z 7o K71 EHAIE FHFT 10 mLE
A& 2 petroleum ether 30 mLE _T’_ 5o T3 A
Aste] E2]E petroleum ethersS TF2 A 2720
7ol SZHTH3EHE), 3 petroleum ctherd< SFTE

o2 WM $=A|5}l] phenolphthalein A|FO.E2 T3 ARE
3lsgh 5 2% petroleum etherz2S HHO} 40-50°CollA]
AetE =3t (Buchi Korea) FHFE2 hexan(Duksan Co.,

Table 1, Operating conditions of HPLC system for vitamin A

analysis
Description Condition
Instrument Shiseido HPLC system
Column Capcellpak UG120 C18 (4.6x250 mm, 5 pm)
Detector Fluorescence detector
Mobile phase 95% ethanol
Flow rate 0.5 mL/min
Injection volume 5 uL
Column temperature 35°C
Run time 15 min
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Table 2, Operating conditions of HPLC system for vitamin E
analysis

Description Condition

Instrument Shiseido HPLC system
Column Develosil C30-UG-5
Detector Fluorescence detector

Mobile phase 95% methanol

Flow rate 1 mL/min

Injection volume 5 uL
Column temperature 35°C
Run time 15 min

Seoul, Korea) 1 mLZ 7}3fo] Algg&q o2 A3}
HPLC(Shiseido Co.)2 24313 om 7]7]2312 Table 2
of etk vt o Al SAHZ e AF F:AE
JpdE YT A3 gel HgeApASt ENFF o
Bl 80% oldolofof &= = sted A gt Blarskivt
(Ministry of Food and Drug Safety 2015).

4, SMUHO| HAZ
B AFolA= 2 (linearity), 78 "E/3(precision)& =

N o2

stod RHIER A9} ES] AI@HES ASSIth 34 2
E4E EAst A gRigk A HIERT Aretinol)
9} E(DL-a-tocopherol) =5 R’=1.0002] 973 7+9)-& &t
sttt AU @A T4 (National Institute of
Standards and Technology)®] HIE}Yl A EFEZ SRM-
1849a(Infant/Adult Nutritional Formula)®} BIE}FY] E E3&
% SRM-3233(Fortified Breakfast Cereal)S AR8-3fo] 7}
7} 63] WHE S5t o A EFEH XK relative standard
deviation, RSD) HIEFR] A 5.16%, HIEFT] E 0.38%2] A7}
5 I3t THTable 3).

Table 3, Precision of vitamin A, vitamin E analysis

Assigned RSD

+
Component value Mean+SD %)"
Vitamin A (mg RE/kg) 7.68+0.23 7.56+0.39 5.16
Vitamin E (mg/kg) 13504220 1517.68+5.82 0.38

D Relative standard deviation.

I, Zot 2 nEt

A2 HIER A7} 415 100 g
F 100 mL ¥ 52.5 pg RE ©|

http://www.ekfcs.org

Ak 7hg A E0] ekl A, E 3 24 813

& FHE] Qdojok AFo BxFEAE & F A= A
S v#Hsle] A3 HMinistry of Food and Drug Safety
2015).

HIEF AS ZF23A% Algd 104, 32 34, 718
FAotEE 27, BRI/ E 21, 2FRHEE 14, T
18719 BIEMY] A &3-S E4% A= 212} Table 4-891
UePHASE AlEF3d e HEd A FEF AlEE
742.67(512.50-1103.33) pg RE/100 g, A} 359.84(151.82-
480.00) pg RE/100 g, 7IEFZFHOW/Ha-E 1011.77(958.82-
1064.71) pg RE/100 g, BF7FEE 726.77(686.47-767.06)
pg RE/100 g, =F37HEF 613.33 pg RE/100 go] ATt

AEFTIEE 13 AFF T HEN A FF2 Algd
251.81(158.00-347.79) pg RE, A} 215.20(42.51-312.08) pg
RE, 7|E}=Z 5017133 172.26(163.09-181.44) pg RE, T+7}
F3E 123.55(116.70-130.40) pg RE, 2ZB7F3-F 184.33 pg
RE°|ATE 19-294] 4321 did o] vt A A FH T2 2
Z} 800 pg RAE/day, 650 pg RAFE/dayZ(Korean Nutrition
Society 2015), A& FEE HIE A 19 #AHF T Ul
g 13 AlgE 3 AFAREe 34, 948 44 AlEd
31.48(19.75-43.47)%, 38.74(24.31-53.51)%, A 26.87(5.31-
48.01)%, 33.11(6.54-48.01)%, 7EFEF O/} 21.53(20.39-
22.68)%, 26.50(25.10-27.91)%, BF7F&-3% 16.94(14.59-16.30),
19.00(17.95-20.06)%, Z=ZFSI7FE-F 23.04%, 28.36%Att. A
F9 18] Al AT EN G o439 HER A
19 A% AHF] 30% oS AHAE T e AT Al
g4 87, A 2107 YERT

HIEH AS ZFZ3AI% A% 1870l thet A of
H] A3 BE2gke] Bl&-2 90-248%F Table 4-8 LERY
At FAIGHE tiB] E43k0] 100% o3 = gRld A
F2 AEE97) 108-189%, FAK371) 110-248%, 71EL=
FOWFEEQRT) 108-163%, TFR7FEEQT) 128-143%,
ZZBU7HEEAR) 131%0]2 HIEH AL FAISHE tiv)
Ag BAgk0] 100% HIRERD AF2 AFLd) 90%=
A 38 APHITE FAIE ] 80% oldelE
Z(Ministry of Food and Drug Safety 2015) HIE}T] A
FAEIAAFE BF AEFFY FAES Tt
Agke] 7 =A vEhd #AAF2] HIER A e
480.00 pg RE/100 golal TAISHEF din] Bz Hj&-&
248%% FAIRMET 26 o]de] AolE HTh 1 al
o] HAAFL] 13] AT T EAES AETY MFE
A 7120l AAIE ] A= HIERR A9 FFAa7IE=X|] 700
ug RE(Ministry of Food and Drug Safety 2015)°1 o
3 HS 2 AN A3 4457%9] TS HATh FAG
g Bk Atele] AfolE Fol7] YalAMe IR T
2ol i3k B} H&el Ao 7 njeldl A9 S HA
sto] AnjApE FFEEES] 1S el HIER A A
T AT 7 JEEF sljoF & Aot =, HIE AT
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Table 4, Vitamin A, E contents analysis in vitamin A, E nutrition claim on cereal

Vitamin A Vitamin E
Sample Labeled value Analyzed value Percent Labeled value Analyzed value Percent
(ug RE/100 g) (ug RE/100 g) value (%)”  (mg a-TE/100 g) (mg o-TE/100 g) value (%)

Cereal (1) 437.50 790.00 181 6.88 6.63 96
Cereal (2) 437.50 512.50 117 6.88 9.05 132
Cereal (3) 583.33 630.00 108 9.17 9.53 104
Cereal (4) 437.50 737.50 169 6.88 15.63 227
Cereal (5) 437.50 870.00 199 6.88 17.28 251
Cereal (6) 583.33 786.67 135 9.17 19.57 213
Cereal (7) 583.33 686.67 118 9.17 21.10 230
Cereal (8) 583.33 78333 134 9.17 15.80 172
Cereal (9) 583.33 526.67 90 9.17 13.17 144
Cereal (10) 583.33 1103.33 189 9.17 22.20 242
Average 525.00 742.67 144.00 8.25 15.00 181.10

D (Analyzed value / Labeled value) x 100.

Table 5, Vitamin A, E contents analysis in vitamin A, E nutrition claim on snack

Vitamin A Vitamin E

Sample Labeled value Analyzed value Percent Labeled value Analyzed value  Percent value

(ng RE/100 g) (ug RE/100 g) value (%)l) (mg o-TE/100 g) (mg o-TE/100 g) (%)
Snack (1) 187.69 447.69 239 6.62 11.08 167
Snack (2) 138.18 151.82 110 ND ND ND
Snack (3) 193.85 480.00 248 7.03 13.34 190
Snack (4) ND” ND ND 3.00 7.67 256
Average 173.24 359.84 119.00 3.00 10.70 204.33

D (Analyzed value / Labeled value) x 100.
% Not detected.
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Hlth E}EW A ZJ A ANA =
o Aol F2E Bt A ¥ ﬂfs}@l Ao A
stuakskE BIERT A9 FHT HYAHFHE Lol jl=
= aHOl: g+ AolthKim OH & Kim ES 2003). 3+ Jt)
S HIE AS d, AleA 59 S840
Wg T 59 AFE oflgt YEFHEIFAAFE, BEA,
D715 2EFY szt FHE vEN ASE At
A =T Z(Kim SH 5 2005, Park JS & Lee JH 2008) |
of EAE] e FFHRE E83l vIE A9 1Y
AAFS ddske 35 2ok & Aol

= & HIEHZ E &2 EM 3 HA|
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Z 1.65 mg o-TE o’ E= 213 100 mL & 0.825 mg o-
TE ol FrEo] ojof AFol FxEANE T F Utk
= A< 183t AP HMinistry of Food and Drug
Safety 2015).

HIEH ES AxEA Ala% 1074 A} 37, 71eka

soptEE 14, G777 24, 2F3UHF 14,
37, F 2079 HEM E ?'é}%*% 7—.L7L Table 4-9°l] YER]]
Atk AFFH e HE E g AEYE 1500
(6.63-22.20) mg a-TE/100 g, ¥+ 10.70(7.67-13.34) mg a-
TE/100 g, 71E}ZHo}7Fa-3 12.35 mg o-TE/100 g, FF7}F
% 10.89(10.12-11.65) mg o-TE/100 g ZZ37}5F
30.30 mg o-TE/100 g, &5 4.90(3.65-5.65) mg a-TE/100 g
o| ATt

AEFFEE 13 AFF T °lER E FS Algd
4.98(2.65-6.91) mg o-TE, A} 604(2 30-8.67) mg o-TE, 7]
ElZFop % 2.14 mg o-TE, FH78F 1.85(1.72-1.98)
mg o-TE, 2ZFZ7HF 9.09 mg o- TE, S5 9.78(7.30-11.28)

o=
=
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Table 6, Vitamin A, E contents analysis in vitamin A, E nutrition claim on other cocoa product

Vitamin A Vitamin E
Sample Labeled value Analyzed value Percent Labeled value Analyzed value Percent
(ug RE/100 g)  (ug RE/100 g)  value (%)  (mg o-TE/100 g) (mg o-TE/100 g)  value (%)
Other cocoa product (1) 988.24 1064.71 108 ND? ND ND
Other cocoa product (2) 588.24 958.82 163 9.41 12.35 131
Average 788.24 1011.77 135.50 9.41 12.35 131

" (Analyzed value / Labeled value) x 100.
? Not detected.

Table 7, Vitamin A, E contents analysis in vitamin A, E nutrition claim on sugar product

Vitamin A Vitamin E
Sample Labeled value Analyzed value Percent Labeled value Analyzed value Percent
(ug RE/100 g) (ug RE/100 g) value (%)]) (mg o-TE/100 g) (mg o-TE/100 g) value (%)
Sugar product (1) 535.88 686.47 128 7.71 10.12 131
Sugar product (2) 535.88 767.06 143 7.71 11.65 151
Average 535.88 726.77 135.50 7.71 10.89 141.00

D (Analyzed value / Labeled value) x 100.

Table 8, Vitamin A, E contents analysis in vitamin A, E nutrition claim on chocolate product

Vitamin A Vitamin E
Sample Labeled value Analyzed value Percent Labeled value Analyzed value  Percent value
(ug RE/100 g) (ug RE/100 g)  value (%)1) (mg o-TE/100 gy (mg o-TE/100 g) (%)
Chocolate product (1) 466.67 613.33 131 7.33 30.30 413
Average 466.67 613.33 131 7.33 30.30 413

D (Analyzed value / Labeled value) x 100.

Table 9, Vitamin E contents analysis in vitamin E nutrition claim FFFE 75.75%, =5 81.50(60.83-94.00)%ATr. AlE

on beverage fadol e wlEk Bo) Sk Mol WAl Yo A
S Labeled value  Analyzed value Percent l\)/alue %;o/] 1% Zﬂi%; j}i—o EX:I‘ 10 U E S2A 55
(mg o-TE/100 g) (mg o-TE/100 g) (%) 30% ol AAE + e AFS AlEY 84, #AF 27,

Beverage (1) 1.85 3.65 197 ZFUHEE 11, 28 3102 et
Beverage (2) 1.50 5.65 377 HIEHN ES ZFZ2EAS AlF 203000 ik A1 of
Beverage (3) 1,50 5.40 360 H] A% Bk H]8-L 96-413%F Table 4-90 YERY
Average 1.62 4.90 31133 Atk AlEd 8 HIER] Be) AR HiH] 2 gte]

100% °l’do.z g1d AFLS AL 9) 104-251%, 3}
ZK37) 167-256%, 71EFRFOVEE1) 131%, FF7F

FEQA) 131-151%, ZFEE(17) 413%, S5(37)
197-377%°13L BIEFR] E9] A tin] A3 EAgko]
100% VIREQD A F2 Al L(17) 96%= w45k &8
L2E 7 EAITE thH] 80% ool BR BEF AES
o FAV|EE T3 HIER B9 A oiv] &
Agkol 7Hd =4 YEhd 2F87HEEE 3030 mg o
TE/100 g2 FAEE tib] E497; ¥1&2 413% 2.2 &
Ao 4l ool AFE RISttt o] AFe| 13

D (Analyzed value / Labeled value) x 100.

mg o-TEC|SITh

gh=rQle] HIER] Eo EH%J AT A B3 Ao
2 HE B9 AV SEAFHE SR éézg%}aiéltﬂ,
19294 A3l i<l HIEM E S®HATS 12 mg
-TE/day Z(Korean Nutrition Society 2015), A& 3 4]
Y E 1Y SR2A4FZ s 13] A% 3 FFHAREL
AEd 41.50(22.10-57.50)%, A 50.33(19.17-72.25)%, 7]
E}Z IO HEE 17.83%, TH7HEE 15.42(14.33-16.50), =

=]
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Az & 23 S vE B9 IFAa71EX 11 mg
o-TE(Ministry of Food and Drug Safety 2015)°] thah H]&
2 Aksl A3l 82.65%2] e Bt HEM EE 5
B3} ksl Bbystal 9 A 7SS g37) 7k
3}E]| 2 2(Shin TS 5 1997) HIEF E -8 A3 A
of HE&ES] FET E£F 2 AF A &4 Vs
4 55 s B 4 Aok e mgggad HEml
o] By = AxFA o] sl wet 11 ko] WE
2 AAS FHAYE T8 JFF=IAA
9l nlelw o] dheko] tidk Ko A3k
BERE AFES sfof & 74°]W8mn Y 2011)
gl HE EE AAR, SHF 59 2
Z3t AR SAE, AR 2R A E, @Okﬂl 59 ?‘ﬂﬂi
2 thoFsiA @,40}; 212 B F(Kim SH 5 2005, Park JS
& Lee JH 2008) 2RI A= 99k 2320 ﬁ/\]ﬂoi‘})\‘;
Bl E9] S gjlste] 222 3 ¥ A & 92
= s8e THES Esjor & Zlojt
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< HFYFPAEAFHOE HAA st HPLCE ©]-8-3
A3tk vlet] AS HAXEAS AE 181 ik
BEAEE b BAZE ¥18-S 90-248%°]%1 e, HIEMT
EE ZZ23AS AlF 20700 tist A divl 245k
H| &2 96-413%Ath ZE AF] BEaghe] BAg o
H| 80% ©lFo = 2&F5e FAVIEE FH3F o v
ElYl AS AZIEAT A FA FEAITEF ﬂ]ﬁl 24
2] vlgol 248%, HE}T] EE AR N

oA 413%7} =R AHE FlstAnt A= %‘ dl=
FEZFEA A Fo EA]QOML HIEFR] A9} E9 3o
g e ARE AFshr] Hal Bnop FHAEE A
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