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Antioxidant substance and antioxidant activity of each
fraction of black sesame and white sesame
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Abstract ; Three varieties of black sesame and three varieties of white sesame were selected to study the
contents of total phenolics, lignans and antioxidant activity of seed, kernel and seed coat, and the correla-
tion between total phenolics, lignans and antioxidant activity. The results showed that the total phenolics
contents in black sesame seed, kernel and seed coat were higher than those in white sesame seed, kernel
and seed coat. The lignans contents in sesame seed, kernel and seed coat of black sesame and white sesa-
me varieties changed little, and the contents of sesamin and sesamolin were lower ( <40 mg/100 g). The
total antioxidant capacity of black sesame seed and seed coat were higher than those of white sesame seed
and seed coat, while the total antioxidant capacity of black sesame kernel and white sesame kernel had lit-
tle difference. The DPPH free radical scavenging rates of seed coats of black sesame and white sesame were
much higher than those of sesame seed and kernel , and the hydroxyl free radical scavenging abilities of sesame
seed and kernel of black sesame and white sesame were very weak, but the hydroxyl free radical scavenging
rate of sesame seed coat was above 60% . Total phenolics contents and total antioxidant capacities of seed and

seed coat of black sesame and white sesame were
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ESTE ISR = 5 AR & 7 3T0 H (CARSLS - 1 - (P <0.01), and the total phenolics contents of seed
10) and seed coat were extremely and significantly (P <
YEBE N W4 (1989) , 4, Tl 198 A=, T 55 77 1) S ke 0.01) or significantly (P <0. 05) positively correla-
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BIEES EFH, 2%, W4 A= 2 ( E-mail ) wangxuede1962 Key words : black sesame; white sesame; each frac-

@ 126. com, tion; total phenolics; lignans; antioxidant activity



38 CHINA OILS AND FATS

2018 Vol. 43 No. 4

2K, & 51 BKBF ( Pedaliaceae ) #H ik J& ( Sesa-
mum) —4E A LAY 2 RE R AR & E SR
{8, J2) 32U i BE B P FIAVEYD , vl Tl A B
A AT ER R 2 AL TR RN
B R, T TR B RO R R
H2 T BRI R LA TR A 26 T AR RE Y
A BRTRE , I anHT A AL BT AE ML AE I IR A
I 5 AT A I [0 P R R L B A T 1 R Y
ZRERR &l R A 50% ~ 60% , 8 T i
20% ~30% , H& & 4e A3 0 o IR WA IR ALAC IR
REEFIRVUEACSE B 5 2 RR it - A1 ARG 1 8
it 80% , T 2R A K 5 A R & 1Y) B IR F£T
YEST S BRRR R A Al B SR B A R T
JRFH B 2 B 5 UL o Y [ 53 A, R T
ORI RRE T 7, SR 2 RRAE T 11 2 k. Jin 250 sl
RN TRIAEAy 55 AN [) ot o s [ P 2 JRRF 9 20K, K
PR 2R b 2 R R B0 R i P A A . Xu
SV AT FE I, SR RR AR (2 R SR T
B ERE Ty o MR BT A S AN TR
IR Bk SRR SRR T, T HL AR Z R AR
N RILFNE 2580 AR I VB R 2. Zhou
2 PR E  HE B A IR E R R B (0 23 R A
WAk o3 i 5 R AE M A

FH, B LA 2 RS SRR 2 T8 5 R
RARNGZR S o SR, % T AN R | ol ) 2 JRRAT
A= B Bz W 4 53 AT AR A 1 4 S 22 TA)AH S B BF 5
AR o TR, AR SCEI 6 FhAs [m] i Bl 2R, X2 Bk
FE A KB 1 BB AN R B TR TR PE L BB
My AR R & i LA AT M 18] A 5 1 AT A
D11 B L8 VR v 1240 7 R SN B N B ey |
LA AR AR S
1 w57 Z*
L1 XEeitat
L1 RS

B 6 13 2 RAT R, 2 b T e 4 ROl B B
ZIRROFFE IR . R L ZRR 3 4y, 230 Dy e 2
55 BEZ 22 5 SR 20 S5 RERR 3 Oy, o3 kw5
Z 145 FEZF 25 M2 HL05, T 2016 410 A
Wk, —20 CukFRLRE#

ZRRAZ L ZRR B i) £ < BB 300. 0 g R, FHZE
TR /K MBS0 78 73 4= 1, BT - 20 “C UKA4H 10 min, B
JETGE 2 R R e AT CH®) , AT, I
JE BT 60 CHEF 12 h, fit, B 53 30 B, 7
PR Z ROk 2R FNZ R B o

Folin — M1zl 7], [ 24 45 P14k 7 120 A R 2 7

DPPH 2,4,6 - =nEdt — s - =B (TPTZ) , L3
FEMRAEALBIH A BR A B — KBTI, E 255 F11k
SRR B A IE Cobe R O g Al 55
VBS 3 7] oAt i35 oA [ = 4B 4
1.1.2 {55

SC — 02 I B0 1L AL204 B 5347 K-« Mgk
) - FeR 2 FRA ] s DHG B H Bl i 35 R T
HA s HCY - 4E 00 18 R 0 1 B8Rk 4 UV -
1100 %Y 52 58 536G EE 1 ; Waters — €2695 755 250K AH
AN : 52 [F Waters 20w s XW - 80A IR JEIR &
1.2 X¥EFHk
L2.1 HEmifER

HE ZRFF 2 RRA L 2 RR B T e UK R AR 1
BASE R, - 20 C /M T IRAF. PRELO.5 g M T
10 mL BE3S 5.0 T AR5 O T INA S mL IE
4, IRIEIR S 2 min, #75 5 min, A 4 000 r/min B
L5 min, F R FIEW, EE LALIR2 K ERIE R R
JCHE 12 h, HARBET
1.2.2 Hra b ot

2% Shahidi 25"} Zhou 2™ Jy ik R V1B 4
Hl s PR O, 1) 1. 2.1 il £ 15 ) 5 R oA
5 mL 70% 4 H [, i i€ TR & 2 min, #7510 min, D)
4 000 r/min B.0> 10 min, Y45 FiEW, EE Lk
2K, A9 3 AR B 2 100 mL [RE B 5 7
mgkE A 5 mL 80% N, B iR 2 Ik,
PRZIRBOR 5 R BUR G, JF7E 45 CF s ik
4% 5 mL, ] 70% W B AR 40 ) O 8 45 2 25 mL
ZRIH B AATE - 20 CUkA £
1.2.3 S il

K Folin — Bk , 2% TRt 45 Jr vk,
0.3 mL #2 0K T 10 mL ZEEE4E SR MA 1
mL Folin — Bpia{fl , &R & 1 min {1 H 520, F0
A 3 mL 10% /) Na,CO, %W, IR 5%, I 75 18K 2
10 mL, F 45 C/KEH W 1.5 h, 7E 765 nm KAk
MEWOERE . [FIRE, 43 B8 Bk Ty, AR & F IR ifE
BB e 2, B TR R TS
WOEIE Z A A ) B i R e R e i
y=84.553 6x +0.021 5,R* =0.999 1, i 2
(U E R IE AR

\ A pxV, xV,
SBE R =
V, xm

Kb p BB TR WL, mg/mL; V, 9%
IR EAFR, mLs Vy o 2 O Y SRR, mL; Vsl
0 B T BRI A AR, mLs m e R, 2
1.2.4 RIERGHRIE
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FH—URPETCTAE T 5 a8 R RGP IO, 28 0. 22 pum
ACIE IE R Fe , T A BEREIR R, >R T R RO 03
ORI EE SRS I g AT AN . €535 25 F : Sunfire C18
{63345 (250 mm x4.6 mm,5 m) s FEVR 30 °C 5 i sl
FHA H L — 7K (R EE 70:30) , 33 0. 8 mL/min;
SRR 2R R A D P Y S 287 nm; FEAE B
10 pL.

1.2.5  BHrEfRe e

K E T )5 ) (FRAP) 3L 2, 2% Xu
AU )RR S . FRAP T4 80T B, BIf
300 mmol/L.pH 3.6 [ Z R4 %% #h# (0.310 0 g =
JKETEBRHAF 1. 6 mL pK 5 R 4 7K 2 75 2 100
mL,pH 3.6) .10 mmol/L TPTZ & ( i} 40 mmol/L
HCl 7 FC ] ) 20 mmol/L FeCly + 6H,0 i 1 14
FHLE 100 12 1 YRS 2], i = 37 C 5 H.

U FRAP TAEW 5 mL THIEE T, A 50 L
FEWOR ,37 CAF T K% 30 min, T 593 nm K AL
e ERE . [FIRE 4% B Bk 753, DL FeSO, + TH,0
FRUER AR i 2 bRt 26, FeSO, - TH, 0 ¥
JE SO RE Z 18l A R B B R e &R R Ty
&k y=0.000 24x +0.057 89,R* =0.999 5, H£ K,
SPUEALRE T (L FeSO, - 7TH, 0 1) M3 A=K
W

SPLALRE

e A FeSO, « TH,0 ¥, wmol/L; V iy 42
B ) AR ER  mL s m SRR i B g0
1.2.6 DPPH - JF5RME

SHETFIEE Y IR A st BUREBURK (2
JBR K R B 70% W AR B 5 £%5) 0.5 mL, il A
2 mL 2 x 10" mol/L DPPH H Ly, FEimA 2.5
mlL 70% H i, 350 1R A, e # S 30 min, T 517
nm AL E WOERE (A ) o [RIIIZE 2 mLL 2 x
10 ~* mol/L DPPH HI 5 i 5 3 mL 70% W VR &
WG (A ), A S 0.5 mL 42 B0 5 4.5 mL
70% WIRER G OGRE (Ayy ), #5H TR
WXT DPPH -« ()35 FR %
DPPH - i =2 ﬁ#‘w‘ ~Aan)

EE

1.2.7 - OH {H RN E

FUK BRI - OH &, 2% Li 4y
% WA NS . BURBOR 4 mL,iTA 2 mL 6 mmol/L
FeSO,,2 mL 8 mmol/L /K5 R, H&J5 A 2 mlL 24
mmol/L H,0, 3 3l ) v ,37 C /KA 20 min Ji5 , 7E 510
nm AL E WERE . DhZEIR KA S BORAE A

_exVx107?

x 100%

2 AU H,0, 181 5. 1% R TR
BGxs - OH TR -

- OH ?%F/%%{ :Aﬁ?l':l - <A#|ﬁ't _A’J':Jhﬁ

Aspy

1.2.8  HllegeitS5ab

K FH SPSS20 it H5cdl A T AL BN 3 A, SLER 2,
FoRM w257, P <0.05 Fox 250 EE; R
Pearson HH A6 50 o 28 5t [A] AU e PEAHOCOC R o
2 ZRE545H
2.1 ZERFGERSESVENST(NEI])

F1 BERMAZRIFCREN

) x100%

EBEE mg/g

Z R FD 2K ZIRA ZRRI

X 55 4.38 £0.03" 0.65+0.04° 28.38 +0. 14"
IEE 225 5.01+0.06° 0.84+0.02" 27.41 +£0.43°
2205  4.63£0.14" 0.83 £0.03" 25.25 +0.54"
2145 10.21 £0.21" 1.38+0.08" 36.54 +0.19"
HEE 25 9.39£0.30" 1.19+0.11° 31.67 £0.39°
2 HLOS  10.47 £0.24° 1.55+0.07" 42.69 +0.32°

T NG PR AR FRAFAE B P22 5 (P <0.05),

R

1 AT, SR ZERRFT A7 S B ) R 1 R 2
THEZRAF AR, H 3 N RZ R A5 8580 S i
S5 AZRS T A G EAER EEER
(P<0.05), X5 Zhou 2" J% Shahidi 25" {1
FERBZRRP A S EE THZR 8 2K
R S R R i T2 PR R R B R I, AT
JoR PP R TS TR s SRR BN 2R B 1)
S B 2 ) 37..00 .27, 01 mg/g, Horprf
2 HLO5 A JR R 1) Sl 1 i i e (O 42.69 mg/g) ,
EEZRE S SRR SIS S S5 1.5 1%,
ZRHF AT Sz v S B R R R AR AE S
255 (P <0.05) X T F1 28R, A2 RR K H B 5
HTE AN Z RIAFTE R E P22 5% (P <0.05)
2.2 ZERAAOZREUASURIEELSE

ZIREMZ MR EEENZRAIEER, 737
AT 0.2% ~0.5% F10. 1% ~0.3% "7,
RN Z R A SRR R SRR 2,

HI28 2 AT, Z200FF 2R SRR TP 2R R
FZRRARER & AR ( <40 mg/100 g) . XEEd
SELSIE SRR R E R A EATINE R R 2
FRZ T2 AR R & 5t 2 3 oy 37 .25 mg/100 g, 1 2
JRI A 1, 5 A S0 2 RR B R B R & R AR
PRI BRA AN B S 1K, 5 Zhou 451 1Y
WSR2 3, FL 5t P AT B 7E H HU) i & iR A
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Al AT T BOIR A B, A i 2K BE A R I A 1 R
B i al BE I O A 3R OGER 70 v ¥ T 70% |
W 12 RR B Pl IR 2 LA, RIS R A5 BB
H L R JRR B2 AR AT S5 9 AR IR 3R & R AR R
PR PR ZRRAS i Bl [ 2 JRROFF 2R A S 2R B

PARIR R S AR, AU — 8 3 2R
CHBZMCZMRR S RAERFEER (P <
0. 05) , TN F 2 JFR it Fob R 22 JRR ot o [1) 2 JBRAZ P 2 JfR
R B REMNIER (P >0.05) ; 2B Z R
ERTE 6 A AR B 225 (P <0.05) o

R2 EBERMBAEMF CRENKEZESE mg/100 g

. ZHEER ZREMER

ZRR S SR . S— o -

2 RRFF 2R R Z IR 2R Z R
i 5 5 25.17 £0.24°  37.28 +2.11"  21.35+0.22' 14.28 +0.03"  19.42+1.39"  14.20 +0.36"
L= 28.76 £2.20°  37.55+0.07°  22.94+0.87° 14.55 £0.56"  17.57 £0.16"  12.31 +0.42°
20 = 38.30 £0.96*  37.46+0.98°  29.56+0.77°  21.37+0.36°  20.61 £0.38°  20.25+0.59"
Y4B 33.37£0.52"  33.62+1.37"  27.80 +0.63" 18.70 £0.29"  18.93 +0.61™  16.57 £0.22°
Hmy ) B 28.16 £1.86°  31.33+3.10"  38.13 +0.76" 16.49 £0.90°  18.45+1.72™ 22.44 +1.38"
F2 HLOS 34.86 £2.78"  31.13 +0.80"  33.39 +0.33" 17.28 £1.31™  16.03 £0.89°  17.48 0. 68"
2.3 ZE kAl Z &0 BB N AT DPPH - 5[4 2 F B {H K 58. 72% , [ 2 KF

SRR 2 RORF A R I R AR RE T L

DPPH - 3§ k57 24 35. 12% , 262 R AT 1)

%3, DPPH - W5RERFE HZRRAFH 1.7 1
*3 EEMMEZEMF CREN x4 BEERMBZHRFCREXT
BHELEES pmol/g DPPH - iERRZE %

2R A R ZIRR ZRRIZ 2R b ZRERF IR 95
BE2 55 30.32+0.93Y 8.01£0.43° 169.20 +4.03" BE2 55 39.46+£1.69° 15.37 £1.05° 51.66 +2.94
F2 225 31.79+£1.49Y 5.82+0.87° 177.83 £0.75" 2225 34.84+£0.81" 12.62 +1.43" 55.61 =0.22
FRE205  32.07+1.23" 6.54 £0.38™ 170.27 =1.13" 205 31.07+£0.55° 10.33 £0.90" 48.84 +0.97°
2145 61.35+1.61" 7.75+0.14" 249.68 +3.53" B2 145 52.00+0.58" 13.12+1.89" 75.58 £1.65"
HEE2E 54.18+1.52° 7.50 £0.00" 232.04 +2.78° WY 22 61.88+0.97" 11.49+1.15" 68.74 +0.77"
FRZ HLO5 67.91 £0.65" 8.31 £0.03" 287.90 +5.73° 2 HLOS 62.29 £2.44* 15.49 £0.44* 70.76 +2.50"

H17¢ 3 AT, SR 2 RRAT B PR R B Y T AR
AE S X908 T H 2RO S 2B, TR L 2R Y
BPURARE AR AT ZR0F M 21,
ZRR BB BAUAALRE T B g, T2 PR B B BT A AL
AE ) B I 02 HLOS 822 JfR K2 ) S BT S8 AL BiE ) ¢
S, 2R B P B EALRE S iR R 22 Y
L6245, HZRRF S 28R B2 14 b B AL RE T 1
A A ] G2 B PR 22 5 (P > 0..05) 1] 7 20 ROk L
ZRREAE S A Z AR B P22 5 (P <0.05) 5 %
ZRRAFEPTAALRE I H(E N 61. 15 pmol/g, 2R
Ff BT AACRE S IIME D 31. 40 wmol/g, iy 1 W] JiI %
ZRRAFH) B PUEALRE S 292 F R0 2 A
2.4 ZE Al Z kA5 % DPPH - kAR A
(RLA&4)

HIZZ 4 a0, B F 2B DPPH - JiBR A4y
15 T ZRRRE L 2R i 2 PR X DPPH. - J5 BR R
B, E 20% DUR 5 BRZRRKF S HL R X DPPH. - 3
PRI T H 2R SR, HARZRRah b5 1 2
JPR fty M R AE A2 5 PE 22 57 (P < 0. 05 ) 5 R ZRRFF XS

2.5 ZEXpAaZ A3t - OH Fik4Em (L
£5)
x5 BERMAZRIFCREX

- OH jER & %
2R b Z IR ZIRR ZIRESZ
255 3.32+0.36" 1.79+0.14™ 69.77 +0.49"
2225 1.84+0.14° 1.54£0.35" 69.37 +0.77"
205 1.43+£0.29° 2.14£0.49" 64.69 £3.17°
2145 557+0.14° 1.04£0.07° 75.00=0.70°
HEE 25 7.05+£0.70" 3.72£0.77" 70.62 +0.85"
HE HLOS 9.03+1.12° 2.09+0.27" 71.81 1.27"

H3e 5 Al BB R B RAXE - OH 3
TR B BREE ), Z Rk X - OH W5 BR Ry
E10% IR, 20X - OH SRR RE AL, ¥TE 5%
DA 5 M0 250K B 8 28 R AT B 2 IR X - OH 5 #55i%
(IEBRAE ST, Hoxt - OH JEFRRITLE 60% L) I, BB
JBREZXT + OH T bR 23806 T 2R o
2.6 ZEXHRAGEREUESRAEAYRE RA
EHHAARX (A6~ £ 8)
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®6 R BAZMHFAENYRENENFTENEXME(n=12)

i H sy PIRE ZIRME TAC DPPH - JERR# - OH J i3
PNy 1
ZRRE 0.217 1
SRR 0.168 0.911" 1
TAC 0.987 " 0.285 0.192 1
DPPH - 3&[R%R 0.923* -0.047 -0.074 0.911" 1
- OH k% 0.931* 0.028 -0.064 0.947 0.979 " 1
T :TAC S BHLAALRE ST * P <0.05 Frm BEHMSE; #+ P <0.01 Fnied EMXK. TR,
x®7 EAZHCRAESLYRERELFENEXME(n=12)
SgE| sy ZIREK ZIRME TAC DPPH - JERR#% - OH kR
pEy iy 1
ZRRE -0.888" 1
RSV -0.621 0.577 1
TAC 0.516 -0.629 -0.250 1
DPPH - 3&[R%R 0.215 -0.198 -0.561 0. 664 1
- OH 5 F% 0.072 -0.469 -0.028 0. 100 -0.339 1
*8 R AEZEREMSUYRERSLFTENEXME(n=12)
T H sy PIRE ZIRME TAC DPPH - Ji5FR% - OH R %
e 1
THRE 0.441 1
7Y% 0.096 0.880" 1
TAC 0.968 0.628 0.292 1
DPPH - 3[R 0.843" 0.548 0.254 0.909 * 1
- OH k% 0.736 0.097 -0.187 0.702 0.869" 1

H 3 6 ~ 3% 8 AT, J6 1 22 RRFF B 2 R B v A
M 5 S AL RE ) AR R IEAHSG (P <0.01) , 5
DPPH - 35 BRE 2R B E (P <0.01) 3 i 2 (P <
0.05) IEAHG; B HZ R L Z ML P 2R 52
JPRMRER 2 B 3 1A G (P <0.05) .
3 &

BERSH TS FR®¥m THZR, B2
JPR B v ST 5 ko e, B 2 JRR BRI 1 2 RR B 1 L T
B E ST 1 37.00.27. 01 mg/g; B2 R
IR SRR RRFE R R R IR R
AR, HZ KR M Z AR & 2 R
(<40 mg/100 g) 5 2Rk LR ZRRE I BT AL
RE X T I Z R B Z R, TR 2R Y
SPUAALRE I AHZE A, Horh 22 6K K 1Y B 4 f e
JIERc i 2R B RE T A R B 2R
FZ X} DPPH - J&5 B %35 B 35 & F 2 RFF I 2 KA,
M2 BRA- %) DPPH - 35 BR 3885 55, B 7E 20% DL ;
MR SRR - OH ¥ 3 80 AR 55 1
BREET, ZRRAFXT -+ OH IR FITE 10% LT, 2k
{=XF - OH W5 BRZILE 5% LIF i 2K %) - OH
THERFIGTE 60% L o J8 2RO B2 0K R S 1

HEPUAMR I BB FEIEML (P <0.01), 5
DPPH - 3 BR AR SE  3 (P <0.01) i 3 (P <
0.05) IEAHSC s SR VH Z A M Z R H Z R 5 2
JRARER 5 3 IEAH R (P <0.05) .
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