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Tocotrienol and Tocopherol Content in Various Plant Seeds
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ABSTRACT : Vitamin E, consisting of tocotrienols (T3)
and tocopherols (T) is well-known nutraceutical com-
pound for its antioxidant, anticancer and cholesterol-low-
ering activity. The contents of alpha (o), beta (B-), gamma
(¢) and delta (3-) tocotrienols and tocopherols in some
Korean crop seeds were evaluated by using HPLC after
saponification. Among tested crops, total T; contents (mg/
180 g) were purple perilla 25.06, barley 4.50, corn 3.54, iris
3.04, adlay 2.58, safflower 0.12. Other crops including 5
seybean cultivars, kidneybean, sunflower and perilla con-
tained no tocotrienols. Regarding T, isomers, B-T; were
not observed in adlay and corn, and 8-T; were not in iris
amd purple perilla, while safflower exhibited no detectable
a-, B, and &6-T;. Total T contents (mg/100g) were high in
iris (51.82), perilla (40.90), soybean (34.11), sunflower
(20.88), and they all contained all -, B-, - and & toco-
pherol isomers. Total Vit E contents (T + T;, mg/100g)
were iris 54.86, purple perilla 41.80, perilla 40.90, soybean
34.11, sunflower 20.88, safflower 14.73, corn 11.49,
evening-primrose 10.07, barley 7.48, adlay 6.24 and kid-
neybean 5.27.

Keywords: vitamin E, tocotrienol, tocopherol, soybean, bar-
ley, corn, kidneybean, adlay, evening-primrose, safflower,
perilla, purple perilla, iris.
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A EH (Guthrie et al., 1999), v]7}+ 3 tocotrienols %
WAsEE Aolo FHl2dE TS A A g ¥
9} twiglyceride® ZAAZITHQureshi er al., 2001)31 B3
3T

ZE tocopherol? tocotrienol 2 canola S~ v}

7] 59 #A T o-Ty= 05~7.5, B-T= 0.5-10, o-,
*T5& v, 8T 0.5~15ug/m7t d-F=lo] 3 (Gama et al,
2000), 57718 1kgollE o-T7} 67~276, B-TE 0~20, T
583~1048, 8T 12~71mg2E % tocopherole ©F 763~1344
mgO| 3, o-Tx= 48~89, v-Ty= 53~164mgeE %= tocotrienol
& 2k 99~230mge] FF-Ee] ok sITHGoffman et al,
2001).

7= akskEdel T9F To7F Bual k%5 (Lloyd et
al., 2000), Park et al(2003)> "7 ZF T9 T, &3S ¥
EFE2ME B S92, Kim er al 2002y B 718 T
o] 7 FEAIE o v Tele BTy vkl 8%l
w& g4 £2F 718 (Goffman er al., 2000) ToN%E T2} T,
7} dovt A 3 71E0E o Te Bou T vkl sk
tH(Bagci et al., 2003).
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7} FAe] Alge 7FEEe] 0.5g8 50ml AAER Tl
8] ascorbic acid 0.1g3} ethanol Sm}E 78l 80°Ce] 3
Sz 1027 Ae T 80% KOH &< 0.15miE 718}
o] 80°CollA 1087} saponifications: 2A1gH & ice batholl
&7 &3] WZeiath. $HF 5Smi® hexane SmiE 71l
A E3F & I4 HE3E hexaneF-g 100ml YT #
39.2™ hexane Sml¥ 23] T FEAYS WHEEl By
Foll 3Rt ©] hexane F 74 5miE 713519 33] A
3193 hexaneZ=2 Na,SO,E A7 & Al 7128 =
Z33t) ©o] 5F AAES Iml Isooctanel & &3)|5t] 0.2
um PTFE syringe filter2 <33t 7218 HPLC BA4AISZ §
Z59) oA MR BA3IIAL, IE F tocotrienol®] TH(T3)
3} tocopherol?] ¥HT) E % vitamin E $FE(Vp) -2 VER
At

HPLC(Sykam, S1101, Germany) ¥4 ZZ-L& Table 13}
Ao, tocotrienol® tocopherol®] FEFEAS MerckAt
(Germany) AlEL AME-5I33 HPLC Chromatograme Fig.
17+ 2ot
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Table 1. HPLC conditions for the analysis of tocotrienol and

tocopherol.
Conditions
Column Zorbax Silica, 4.6 X250mm
Fluorescence detector
Detector

(Excitation 290nm, Emission 330nm)
Isooctane/ethyl acetate/acetic acid/2.2-di-

Mobile phase methoxypropane = 98.15: 0.7 : 0.7 : 0.1 (v/v)
Flow rate 1.6ml/min
Injection volume 20l

E21E=5(KOREAN J. CROP SCl.), 49(3), 2004

Relative absorbance

5 10 15
Retention Time(min)

Fig. 1. Typical HPLC chromatogram of Vitamin E. Peaks.
1; a-tocopherol, 2; o-tocotrienol, 3; B-tocopherol, 4; y-
tocopherol, 5; B-tocotrienol, 6; fy-tocotrienol, 7; &-
tocopherol, 8; 8-tocotrienol.

23 9 o3
2 ZXI9| tocotrienol &E
F9] tocotrienol(T3) tocopherol(T) &S Table 20141 <}
7ol TR EASIEL Tys A3 HEEA] 2o} vitamin E(Vy)
TR 34.1mg/100g01 2T, tocopherole] FFHAE S -
T7} 23.692 thi-E-& ARSI 8T 8.29mg/100g0I AT
T FH TS 48T tgFe] 3899, 37.12 mg/
100g22 E} 7 9] F52 31 mg/100g A=t 5=
A2 BE F5M v/ 22 AgoR 1 7 94
3 thYFo] 29.02, 26.04mg/100g2E ESkom 5T U
AAE 8.15, HAF 1008mg/100gE ko) E=ic).

Ba| EXIo] tocotrienol &HEF

HHE Table 3949 Zo] tocotrienol 4.50, tocopherol
231mg/100g2-2 vitamin Ei= 6.81mg/100g0)t}. Bl T,
Ts, Vg BF FF e & Aol7t glo] v T8 el
Slom Fofl i1 tocotrienolo] RE EA Hat o-Ts0)
291, B-T; 042, ¥T; L11, §T; 0.07mg/100g FH=o] 2
Rom ol5 F MERRES o-T; o] 3.56mg/100g>-E

Table 2. Contents (mg/100g DW) of tocotrienol, tocopherol and vitamin E in soybean seeds.

Tocotrienol Tocopherol
Variety — Vit. E
T5' o B Y 8 T o B Y 3

Daewon Kong nd* nd nd nd nd 37.12ab* 0.1 0.29 26.04 10.08 37.12ab
Taekwang Kong nd nd nd nd nd 3058c¢ 0.90 041 21.28 7.98 30.58 ¢
Jinpum Kong nd nd nd nd nd  32.07bc 1.43 0.60 22.44 7.60 32.07 be
Hwaseongput Kong nd nd nd nd nd 31.81bc 3.17 1.30 19.69 7.64 31.81 be
Ilpumgumjeong Kong nd nd nd nd nd 3899a 1.44 0.38 29.02 8.15 38.99a

Mean nd nd nd nd nd  34.11 1.53 0.60 23.69 8.29 34.11

Ty : Total tocotrienol, *T : Total tocopherol, *nd : Not detected

*The same letter in each column are not significantly different at the 5% level by DMRT
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Table 3. Contents (mg/100g DW) of tocotrienol, tocopherol and vitamin E in barley seeds.

Tocotrienol Tocopherol
Variety Vit. E
T, o B Y 3 T* o B Y 3
Saessal Bori 4.46 b* 2.76 0.81 0.80 0.09 1.39¢ 0.89 0.10 040 nd® 585¢
Saeol Bori 3.69¢ 2.30 0.39 094 0.06 276 a 0.96 0.10 1.35 0.35 6.45 be

Jacanchalssal Bori  4.46b 301 0.10 1.33 0.02 2.14b 1.23 0.15 0.70 0.06 6.60 b
Seodunchal Bori 540 a 3.56 0.37 1.38 0.09 296a 1.15 0.10 1.63 0.08 836a

Mean 450 291 0.42 1.11 0.07 231 1.05 0.11 1.02 0.12 6.81

"7, : Total tocotrienol, *T : Total tocopherol, *nd : Not detected
*The same letter in each column are not significantly different at the 5% level by DMRT

T Aol 7hdE9] tocopherol S 5.27mg/100g019 L 1 5 T
7} 5.03°19leH, @uto]Z2 tocopherol 10.07mg/100gS- 2

S+ EXQ| tocotrienol &2 a2 F vt 6.66, SHEt/I= tocopherol 20.88mg/100g %
S T, T, 2 Ve % Table 49 7). 9~?¢94 o-T7}F 19.37, E70E tocopherol 40.90mg/100g & o-T 10.3,
tocotrienol TS 3.54 mg/100g °1YeH, FEAEE = T 38.90mg/100g°1Ath. 70 S Tk afinitzle] 24,

T: 0.58, v-Ts 2.87, 8-T; 0.09mg/100gZ BT/t A @aﬂ 7hdgel gl Ax wdoH, SEAEEE MY AEEFS
21 ¥t} tocopherok2 824mg/100gS 24 o-T 058, B-T T, suleie o-T7F -2 XXkt

006, ¥-T 749, 8T 0.120]22.1 vitamin E¥ 11.79mg/ 23 tocotrienole] 471E 3} 1 dHko] w FHglom

100go] At} FE5A) Sole v TRke] 0.12mg/100g HEFHSAL, tocopherolﬁ
S0l FF tocotrienol FHL Ful A njw o) 14.61mg/100g_i I % o-TE 13.82mg/100g 53l

460~4.752 ¥UI T F Tyt EUTH tocopherol S ok

292 o 2223571 9.50~11.01mg/100g2-2 EgkoH SF= du] AEE BX3599H vitamin BE 6.242 W9k

L pT7F RS AASKIY. Goffman et al (2001} 29 tocotrienol S 2.58% o-T; 0.17, +T; 2.11, 8-T; 0.30
55718 o, B, ¥, 8T o, ¥ T7F B4 S shed mg/100gelRA e B-T7F AEHA @¥%ke ™, tocopherol
Ao BTy HEEA ¥ AL Aoy 3Ty 3662241 v T7F 3.32 mg/100 golATH

A

F A% 9 Ae A= gtk el Z2oX = 8Tyt AEEHA 2% tocotrienol T
2 304mg/100gE 0Ty 248, BT; 006, v-T; 0.50mg/100
% JIX| g EXQ| tocotrienol EEF go 2 ¥9lor} tocopherok 51.82mg/100gZ o-T 43.81, -

P Eo)F 3ule) —vﬂ 235 &% geiRE 282 T 7.12mg100g0]eH, vitamin EX 54.86mg/100gC-2 B
-2718] T, Ts R Ve TFS Table 5% 7‘4 —Lcéiﬂ g A% AE F 7P =4 Vel

AL Il b sﬂﬂ}a‘rﬂ e FAEL T3 A 242719] tocotrienol ¥ E2 25.06mg/100gS-E A 0-Ts
. tocotrienok 7“§Q7~] ) o Ml tocopherol° E=A15} 022, B-Ty 1850, +T; 6352 = & B-Tyt A &F=
o, 71 §gke AR ulg} Zkzt O EAL Yl AME WA §T,= AEER ZUrt tocopherolS 16.74

?9 ooy

Table 4. Contents (mg/100g DW) of tocotrienol, tocopherol and vitamin E in corn seeds.

. Tocotrienol Tocopherol
Variety Vit. E
T, a B Y 3 T# o B Y

Dumechal 4.75 a* 0.54 nd® 4.11 0.10 10.48 ab 0.65 0.09 9.58 0.16 1523 a
Heugjeomchal 2.84b 0.47 nd 2.31 0.06 11.01a 0.74 0.08 10.01 0.18 13.85ab
Suweon 19 251b 0.72 nd 1.75 0.04 420d 0.56 0.04 3.56 0.05 6.72d
Chalok 2 2.99b 0.55 nd 2.39 0.05 9.50b 0.55 0.05 8.79 0.11 12.49b
Mibackchal 4.60 a 0.60 nd 3.80 0.20 6.03 ¢ 0.38 0.05 5.51 0.09 1064 ¢

Mean 3.54 0.58 nd 2.87 0.09 8.24 0.58 0.06 7.49 0.12 11.79

T, : Total tocotrienol, *T : Total tocopherol, *nd : Not detected
*The same letter in each column are not significantly different at the 5% level by DMRT
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Table 5. Contents (mg/100 g DW) of tocotrienol, tocopherol and vitamin E in some crop seeds.

Tocotrienol Tocopherol
Crop Vit. E

Ty M B Y 8 T o B v
Kidneybean nd*b* nd nd nd nd 527f 0.11 0.04 5.03 0.09 527¢f
Evening-promise nd b nd nd nd nd 10.07 e 3.06 0.19 6.66 0.16 1007 e
Sunflower nd b nd nd nd nd 20.88 ¢ 19.37 1.05 0.44 0.02 20.88 ¢
Perilla nd b nd nd nd nd 4090b 1.03 0.40 38.90 0.57 40.90 b
Safflower 0.12b nd nd 0.12 nd 1461d  13.82 042 035 0.02 14.73d
Adlay 2.58b 0.17 nd 2.11 030 3.66f 0.09 0.03 3.32 022 6.24 f
Iris 3.04b 2.48 0.06 0.50 nd 51.82a 4381 0.89 7.12 0.00 54.86a
Purple perilla 25.06a 022 18.50 6.35 nd 1674 cd 1.24 1.30 13.88 0.32 41.80b
T3 : Total tocotrienol, *T : Total tocopherol, °nd : Not detected
*The same letter in each column are not significantly different at the 5% level by DMRT

A EEE

mg/100g2 2 2 % 17} 13882 t¥-Eo].om, vitamin
EE 41.80mg/100g0.2 B4 o Wolglth. 2z7)¢} £7)
© vitamin EZF2 H|S6I o Apx7dle E7 /I
tocotrienole] &7 FfrEe] UNL, 227 Pak er dl
(2003)°] H313F v} Kt} tocotrienol T ThA HAA|TH
u|7oll A Sk BTy F 22 540 ATt

&-Il [=]

SEyelelA] AuiEs e T A B S5 &F
E7) 227 3l sl E vlEsie] gel3 el
Z4o) F& Hol U tocotrienol(Ts), tocopherol(T)H
vitamin E %2 24 3199 B} 2 Ade vga 2o

1. 24 100g°) TH=e] U= tocotrienol TS 27|
25.06mg, 232 450mg, S5 3.54mg, ElEZE 3.04mg,
€5 2.58mg, 53} 0.12mge] 8.

2. tocotrienol®] A& AEER] e 2HEL F dE 9
o] Fulelr]l E7|US, tocotrienold] 47HA) T4 &= &

T} S5E BT, ERIRES A27e 6T T3 o
B, STt AEHA Ut

3. 4 1002 5 = tocopherol FEFE EffEE
51.82mg, €70 4090mg, F 34.1lmg, slulelr] 20.88mg &
o7 Egton, BAg AE BT A FEAE R

4. vitamin E & elIRE 54.86, 2271 41.80, €71
4090, & 34.11, A¥2}7] 20.88, E3F 14.73, 255 11.49,
gduto|d 1007, Byl 748, €% 6.24, 74T 5.27mg/100g
o|ich.

=T 200395 sH7IEHE A Ave] 2ol st
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