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Analysis of Vitamin E in Some Commonly Consumed Foods in Korea

Seon-Mi Lee, Hee-Bong Lee and Junsoo Lee'
Dept. of Food and. Science Technology, Chungbuk National University, Chungbuk 361-763, Korea

Abstract

Tocopherol and tocotrienol contents of commonly consumed foods in Korea were determined by saponi-
fication or direct solvent extraction followed by normal phase liquid chromatography. All samples were locally
obtained in the year of 2002 and 2003. The study included 13 meats, 15 fishes and shellfishes, 4 seaweeds,
7 mushrooms, 19 milk and milk products, 6 legumes, 12 nuts, 17 processed foods and 17 Korean traditional
foods. All of the vitamin E isomers were quantitated and the results were expressed as a —tocopherol equivalent
(@ -TE). The relatively higher amount of vitamin E was found in beef boiled in soy, dried squid, toasted
seaweed, milk powder, soritae, sunflower seeds, ramyon (instant noodle), and kochujang from meats, fishes,
seaweeds, milk products, legumes, processed foods, and traditional foods, respectively. This study provided
reliable vitamin E data in commonly consumed foods in Korea for the nutritional information and food

composition database.
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Table 1. Tocopherols and tocotrienols in meats (mg/100 g)
Meats ¢-T BT yT &T a-T3 B-T3 y-T3 §&T3 Total a«-TE"
beef, blade 0.16 -2 - - - - - - 0.16 0.16
steamed dumpling 0.18 - 0.12 0.27 - - - - 0.57 0.20
tender-loin 0.30 - 0.05 - - - - - 0.35 0.31
belly 035 ™ 013 - - e - - 038 02
sausage 0.11 0.01 0.06 0.08 - - - 0.26 0.12
bacon 0.44 - - 010 0.12 - - - - 0.66 0.45
duck meat 0.37 Tr 0.11 - - - - - 0.48 0.44
golden pam 0.44 - 0.14 0.03 - - - - 0.61 0.45
beef boiled in soy, canned 0.82 Tr 2.23 0.41 - - - - 3.46 1.06
beef, topside 0.15 - 0.06 - - - - - 0.21 0.16
chicken, breast 0.09 - 0.07 - - - - - 0.16 0.10
thigh 0.17 - 0.17 0.02 - - - - 0.36 0.19
wing 0.22 - 0.98 0.18 - - - - 1.38 0.32
Ve -Tocopherol equivalent.
Not detected. >Trace amount (less than 0.01 mg/100 g).
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Fig. 1. Normal-phase LC chromatogram of tocopherols and
tocotrienols standard using fluorescence detection (Ex 290
nm, Em 330 nm), flow rate of 1.0 mL/min, injection volume
of 20 puL, and mobile phase of 1.3% isopropanol in hexane.
A: a-tocopherol, B: a —tocotrienol, C: B-tocopherol, D: 7 ~to-
copherol, E: B-tocotrienol, F- 7 —tocotrienol;" G: 8-ocopherol, H:
8-tocotrienol.

o &

ol 52 vlelwl E &= HH = 0.02~469 «-TE/100
goZ FAE A v e et mFe] 7t 4.69 18l 3.78
@-TE/100 g2 2 8|2 =& E4 4 & B9l or HA)-4
0] 0.02 @ -TE/100 g2 7} 2 3-8 el AEA 2
EG)d o, o] F+0.1~23.1 mg/100 g, I F+= 05~6.3
mg/100 g2 & ¥ 15 o g1}, 338F McLaughlin®} Weihrauch
(9)8) Bizol| ofstd A7 o -TEH M= 011~1585
mg/100 gl 3lov 7H4 =& 3& 9] 7ke. 2 15.85 mg/
100 g ¢-TE B ¥ glc}. Fitenmiller$} Lee(10)8] &35
A9 oig 5 We] vty E dEH $= 0.2~22 mg/100 g
a-TEZ B39t 2 AFoNAds ol Fe o-TY &%
W2lE 0.01~4.38 mg/100 g& vrebliddch of F2] et
9l E9) £A42 P3pE o] 83t e EAX = Table
2 et

of vletol E &t

s

Fig. 2. Normal-phase LC chromatogram of pistachio sample
using fluorescence detection (Ex 290 nm, Em 330 nm), flow
rate of 1.0 mL/min, injection volume of 20 pL, and mobile
phase of 1.3% isopropanol in hexane.

A: a-tocopherol, B: a -tocotrienol, C: B-tocopherol, D> 7 —to-

:copherol, E: B-tocotrienol, F: 7 -tocotrienol, G: 8-ocopherol, H:

8-tocotrienol.
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Table 2. Tocopherols and tocotrienols in fishes and shellfishes (mg/100 g)
Fishes and shellfishes a-T B-T y-T 8-T a-T3 B-T3 »-T3 &6-T3 Total @ -TE"
squid, han chi 1.37 -2 0.04 0.07 - - - - 1.48 1.38
pacific herring 2.16 - 0.06 - - - - - 2.22 2.17
mackerel 3.77 T 0.13 - - - - - 3.90 3.78
fish paste -0.21 Tr 0.21 0.04 - - - - 0.46 0.23
crab flavored 0.07 - 0.17 0.03 - - - - 0.27 0.09
opossum shrimp 0.01 0.01 - 0.01 - - - - 0.03 0.02
pacific saury 051 0.02 - 0.15 - - - - 0.68 0.52
spanish mackerel 0.78 - 0.04 - - - - - 0.82 0.78
pacific cod 0.28 0.03 - - - - - - 0.31 0.30
anchovy larvae 0.88 - 1.84 0.02 - - - - 2.74 1.06
common squid, dried 4.38 Tr 3.08 0.04 - - - - 7.50 4.69
pacific saury, semi-dried, salted 0.83 - 0.08 - - - - - 091 0.84
alaska pollack dried strip 1.67 - 0.52 0.03 - - - - 2.22 1.72
little neck clam 0.60 0.03 - - - - - - 0.63 0.62
whelk, canned 1.13 Tr 0.27 0.03 - - - - 1.43 1.16
Ve —-Tocopherol equivalent.
INot detected. P Trace amount (less than 0.01 mg/100 g).
Table 3. Tocopherols and tocotrienols in seaweeds and mushrooms (mg/100 g)
e-T BT y-T 8T «-T3 B-T3 y-T3 8-T3 Total o-TE"
Seaweeds
sea mustard 112 ™ 061 -2 - - - - 181 1.26
laver, toasted 3.68 1.62 11.87 0.19 0.06 0.08 0.06 0.02 17.58 5.70
sea lettuce, dried 1.67 - 0.11 - - - - - 1.78 1.68
sea tangle 0.37 - 0.03 - - - - - ~0.40 0.37
Mushrooms
juda’s ear, dried 0.21 - 0.02 0.19 0.02 - - 0.06 0.49 0.22
lertinus edodes, dried - - 0.02 Tr - - 0.52 0.01 0.55 0.00
flamm velutipes, raw - - 0.02 0.02 - - 0.42 0.01 0.47 0.00
mankadak, raw - - 0.03 - - - 0.55 0.03 0.61 0.00
pine mushroom, raw - - 0.02 - - - 0.27 - 0.29 0.00
agaricus bisporos, raw - - 0.03 - - - 0.36 - 0.38 0.00
oyster mushroom, raw 0.02 - 0.16 0.03 - - 0.32 - 0.53 0.02
Dy ~Tocopherol equivalent.
?Not detected. ®Trace amount (less than 0.01 mg/100 g).
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Table 4. Tocopherols and tocotrienols in milk and milk products (mg/100 g)
Milks «T BT y-T T o« T3 PB-T3 y-T3 8T3 Total a-TE"
curd type, strawberry 0.07 -2 0.02 - - - - - 0.09 0.07
curd type, low fat 0.24 - 0.03 - - - - - 0.27 0.24
yoghurt 0.83 - 0.02 - - - - - 0.85 0.83
cream light, whipping, fluid 0.38 - 0.06 - 0.03 ™ 002 - 048 039
banana milk 0.03 - 0.03 - 0.05 - - - 0.11 0.05
cafemoca milk 0.07 - 0.03 - - - - - 0.10 0.07
strawberry milk 0.29 - 0.02 - - - - - 0.31 0.29
chocolate milk 0.37 - 0.04 - - - - - 041 0.37
ordinary liquid milk 0.03 - 0.02 - - - - - 0.05 0.03
milk, black soybeans 0.02 - 0.10 - - - - - 0.12 0.03
fow . fat, .milk 0.02 - 0.02 - - - - - 0.04 0.02
condenseed milk 0.11 - 0.04 - - - 0.02 - 0.16 0.11
milk powders 2.85 Tr 2.56 2.04 - - 0.07 - 7.52 317
cheese 0.26 Tr 2.43 0.53 Tr 0.02 0. 02 0.05 3.31 052
mizzarella cheese 0.21 - 0.07 - 0.03 - - 0.31 0.23
sherbet 0.19 - 0.14 0.04 0.05 - 0.11 0.02 0.55 0.22
ice cream, chocolate 0.30 - 0.96 0.27 0.05 - 0.11 0.47 2.16 0.42
strawberry 0.30 - 0.17 0.05 - - - - 052 0.32
vanilla 0.09 - 0.20 - - - - - 0.29 0.11

Yy -Tocopherol equ1valent

®Not detected. *Trace amount (less than 0.01 mg/100 g).

Table 5. Tocopherols and tocotrienols in legumes (mg/100 g)
Pulses a-T B-T y-T 6-T «-T3  B-T3 y-T3  8T3  Total a-TE"
kidney beans 0.04 -2 0.59 0.01 - - - - 0.64 0.10
red beans 0.07 T 2.43 5.28 - - - - 778 0.47
mungbeans 0.07 - 6.09 0.38 - - - 0.11 6.65 0.69
soritae 0.68 - 7.53 2.27 0.07 - 0.10 0.03 10.68 1.52
yellow soybeans 0.33 - 5.60 2.32 - - - - 8.25 0.96
soybean sprout 0.61 - 2.10 0.45 - - - - 3.16 0.83

Dy -Tocopherol equivalent.
DNot detected. PTrace amount (less than 0.01 mg/100 g).

AntFol gigtal E g2t
ANFE AR SNFEY S o] &3l AgeA A
5] vjelul E 3k W9+ 0.19~17.99 o -TE/100 go] &
o, slulebs 13 7} 17.99 mg/100 g2 743 & EA A2
Bgon w2019 o -TE/100 g2 7H3 & 3hg et
Aot AFA LRGN BuE vl o5hd, Aot W) vl
vl E 35 9= 0.3~31.2 mg/100 golgl-2 7, Slover 5
(13)el] &3 ¥ yol 2w, o} =7} 31.7mg/100 g « -TS
o B o= ol B = 856 mg/l00 g o -TE 45
glth. =3 Dials} Eitenmiller(12)ol] 2] 8] 2. % wlel 23}
™ o}Ex 4359 ¢ -TE/100 g, ©7}F 3.67 « -TE/100 g, ¥
el2] 2 645 ¢ -TE/100 g, 32 2% 288 o -TE/100 g, &
T ¥ 11.28 o -TE/100 gol it ZA#72] vlexl E —E—"—i
X% Table 6 vhebisdcl.

=275 AERe| HIEQl E &t
Z2 718 A EFE A3 g ol &3l Agslgd =
g7l AEF vl E g3 9= 015~1.96 o -TE/

e gHo 196 o -TE/

100 gol et =¥ Erbas) gt
7V e ke 34k 2ErbE AER F
a7 2X, AY 2 A vetdl B9 871A] freArt B
T ZAEHAA} AEAERG) BuR bl 2jsid, Fe
F& A1 EF29) vlebel E & 9 0.2~0.7 mg/100 go] 3l
. X8} Piironen $-(8)8) A7 3t 872 o-TY &
% 0.16~0.84 «-TE/100 go)®, &% 7}2%2] o-TY

14~0.74 @ -TE/100 g2 veh i) =) 7b3 4]

vlelel B9} BAx]E Table 7¢) el ool

0.15 af-TE/lOO g2
AEB = 2w ﬂ":{i,

N

ﬁiﬂ ﬂ-?‘i o
o

12 r[o

lo

E
& o] &3] APstglrt A
W9 0.27~348 a—TE/lOO 1%1
-TE/100 g2 7} & ge ngle
| 22+ 027 «-TE/100 g, 0.30 a-
1& vetdidch A5 A EFF Fo

q Bletel B¢ 874 A7t 2F 4
52 vlelql B9 #4]x)3= Table 841 +}

15
i)
a

o

[

np'l_-

> 1=
M
Ju

oy
S

/s

E
by 8

!

oﬁ,ﬁ,

lo oft ofm
Au)
g

w o

EoFu oo
I
)

3 o o
i«
SO
o-g Bl
)
P
3

ol

o ®

M o,
2

4
M

TE/100 g2 92



Fuleld AulEE A% A4 AE) uleRl E e 24 1069

Table 6. Tocopherols and tocotrienols in nuts and seeds (mg/100 g)

Nuts and seeds a-T B-T y-T 5-T a-T3 B-T3 y - T3 -T3 Total a~TE"
pumpkin seeds 1.98 -2 79 0.27 - T 0.27 - 10.47 278
raisin 0.36 - 0.24 0.07 0.05 - - - 0.72 0.40
cashew 0.69 - 3.64 0.24 - 0.10 0.03 - 4.70 1.07
almonds 856 018 . . 042 - 0.20 - - - 9.36 8.75
pistachio 2.29 - 9.80 0.12 0.15 1.03 0.26 0.04 13.69 3.37
sunflower seeds 17.61 0.69 0.34 0.03 - - - - 18.67 17.99
gingko nuts 212 Tr 1.17 0.04 - 0.02 0.06 - 3.41 2.24
walnuts 0.55 - 8.30 0.70 0.02 0.08 0.16 - 9.81 1.41
pine nuts 3.26 - 3.49 0.03 0.08 0.11 0.59 - 7.56 3.64
pecans 0.85 0.04 14.18 0.21 0.07 0.11 0.21 15.67 2.32
chestnuts 0.08 - 1.06 - - - - - 1.14 0.19
jujube, dried 0.30 0.04 0.41 0.01 0.16 0.13 0.97 0.06 2.08 042

Yy -Tocopherol equivalent.

Not detected. *Trace amount (less than 0.01 mg/100 g).

Table 7. Tocopherols and tocotrienols in processed foods (mg/100 g)
Prepared foods a-T B-T y =T 6-T a-T3 B-T3 y -T3 6-T3 Total a@-TE"
chocolate 0.35 T 180 012 002 -2 0.16 0.02 247 0.54
buko kuk, alaska pollack 1.13 Tr 1.13 0.43 0.07 - 0.11 0.11 2.98 1.28
meat balls, frozen 0.59 Tr 0.40 0.19 0.3 0.19 0.64 0.76 3.07 0.74
ra myon 1.28 0.12 1.19 0.39 1.48 0.87 2.68 0.33 834 1.96
miyok kuk, sea mustard 0.10 - 0.97 0.09 - - - - 1.16 0.20
beef chajang 0.28 - 0.27 0.05 0.23 - 0.43 - 1.26 0.38
french fried potato 0.17 - - - 017 - 0.32 0.04 0.70 0.22
mushroom & vegetable 0.23 - 1.32 1.08 - - 0.33 0.47 343 0.39
vegetable soups, powder 0.63 0.14 0.22 - 0.54 0.51 1.00 - 3.04 0.91
beef soups, powder 1.14 0.25 1.18 0.22 0.77 0.81 157 0.19 6.13 1.66
cream soups, powder 1.15 0.27 216 0.06 1.00 0.83 1.59 0.33 7.39 1.84
rice gruels with abalone 0.22 - 0.05 Tr - - - - 0.27 0.23
rice gruels with small red bean 0.15 - 0.21 0.16 - - 0.03 - 0.55 0.18
rice gruels with pumpkins 0.11 - 0.39 0.08 - - - - 0.58 0.15
fish cutlet, frozen 017 0.04 - 0.03 0.02 - - - 0.26 0.20
pork cutlet, frozen 0.08 - 0.31 0.22 0.09 0.11 - 0.14 0.95 0.15
beef curry 0.23 - 0.79 0.32 027 - 0.27 0.12 2.00 0.40

Do -Tocopherol equivalent.

PNot detected. PTrace amount (less than 0.0l mg/100 g).

Table 8. Tocopherols and tocotrienols in Korean traditional foods (mg/100 g)
Korean traditional foods a-T B-T y-T &T o-T3 B-T3 y-T3 3§-T3 Total @ -TE"
kochujang 3.27 020 040 T 017 042 007 -2 453 348
soybean paste 0.48 0.02 2.81 0.69 0.07 0.27 0.02 0.05 441 0.83
kimchi 0.58 Tr 0.46 0.07 0.02 0.02 - 0.02 1.17 0.64
hankwa 0.39 Tr 0.34 0.21 - - 0.05 - 0.99 0.43
SOy sause 0.19 - 0.82 0.08 - - ~ - 1.09 0.27
dasik 0.23 - 3.58 1.40 - - - - 5.20 0.63
soybean curd 1.07 Tr 2.58 0.58 0.01 0.01 0.03 0.08 4.36 1.35
buskwheat flour 0.12 - 253 0.10 0.04 0.23 - - 3.02 0.40
soybean powder 0.90 - 13.20 2.98 - - 0.03 - 17.11 2.31
mungbean powder 0.11 - 817 047 0.03 - 0.10 - 8.88 0.95
kangjung 0.15 - 1.31 0.19 0.03 0.06 - - 1.74 0.30
vinegar 0.50 - 0.64 - - - 0.02 - 1.14 0.56
yakkwa 0.46 Tr 1.99 0.69 0.07 0.29 - - 3.50 0.72
shrimp, salt-fermented 0.83 0.09 - 0.02 - - - - 0.94 0.8%8
common squid, salt-fermented 2.16 - 0.26 0.01 - - - - 243 2.19
fresh water shrimp, salt-fermented 2.12 - 0.42 0.04 0.03 - 0.05 - 2.66 2.17
pecific cod, salt-fermented 0.80 - 0.35 - - - - - 1.15 0.84

1

a ~Tocopherol equivalent.

? Not detected. *Trace amount (less than 0.01 mg/100 g).
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