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Abstract In this study, a sesame meal was used in order to
analyze the proximate composition and mineral contents. The
sesame seed meal, pressed from roasted Sesame seed, contains
various polyphenols. The defatted sesame meal was extracted
using 70% ethanol, and its antioxidant activity and antidiabetic
effects were evaluated. Proximate composition of sesame meal
was showed that moisture 6.51%, carbohydrate 16.22%, crud
protein 46.30%, ash 9.88%, crude fat 21.09%. Mineral contents
were K 1128.08 mg/100 g, Ca 1356.27 mg/100 g, Fe 12.29 mg/
100 g, P 2022.14 mg/100 g, Cu 2.08 mg/100 g, Mg 643.40 mg/
100 g, Na 7.29 mg/100 g. The results showed the sesame meal of
70% ethanol extract had higher polyphenol content (184.98 mg
GAE/g) and flavonoid content (27.63 mg QE/g). The 2,2-diphenyl-
1-picrylhydra-zyl and 2,2'-aziono-bis(3-ethylbenzthiazoline-6-
sulfonic acid radical scavenging activities of defatted sesame meal
(ICs0) were 891.84 and 340.09 pg/mL. According to the test
results, the defatted sesame meal extracted using 70% ethanol had
significant antioxidant activity and inhibitory ability to diabetes-
related enzymes, indicating that it has good potential as a
functional food or nutritional food for prevention and treatment of
oxidation.
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9} linoleic acid®} 72 Bx3} AWAHe T Fskal 2o
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B Age] ARE ek 20210 A= FFANA 20
£ FHpetal B kS ARSIt NS 120 °CeA 12
£ 5% E(Electric automatic stir-fryer 24 Inch, Poongjin Food
Machine Co., Pyeongtaek, Korea)oll4] %<& ¥ ZFf-(Sambal
alone type, Poongjin Food Machine Co.)3l2 & Z7ju-&
ol g3t} dofxl Fuke E47](HMF-3260S, Hanil, Seoul,
Korea)Z #215132, 30 meshZ A|Z & —40°C W¥&5ilo] B
ShATh Agoll ARE-SE 2,2-diphenyl-1-picrylhydra-zyl (DPPH),
Folin-Ciocalteu reagent, gallic acid 5<] A]2F2 Sigma-Aldrich
Chemical Co. (St. Louis, MO, USA)9] A|&FS AR89 1
9] Aok 18-S ARSIt

Mg @X 9 FEE AR

kel g AT Fazsted 200 g0 et 36 7t
Zol n-hexanes 71sted 2447+ A6kl ‘114%0}* WHoR 3
3] wHEate] FAEES AASATH13). A ES AAT
At 70% oEEE SHl &5 . o1 FE7](KUS-650,
KBT, Sungnam, Korea) 25°C, 300 WollA] 2084 33] wHz-3}
of FESIUTE FEES AIAE A3 F rotary vacuum
evaporator (NVC-2100, EYELA, Tokyo, Japan)Z 40 °Coll A

T3 FA Axsl] 40°CoM AEE BAsle] ARgE
At

e %JHVS‘-’?'-S‘]- 714 §F 34
ARt o o, vepslE, ehid) 22, 23S 24
3T i‘?l"ﬂ"‘ l"?"ﬂug Kjeldahl‘?ﬂﬂé ol-g3te] Al whd
e E2A e ks Yo Ealigh th(FOSS kjeltec 8400
(Fisher Scientific, Hampton, NH, USA) @& z}gEA7]=

TS ST 232 2R He R EHson, =
A} B oHIZ2FEHO R Soxhlet AW 5 497](Soxtec

8000, Foss, Hilleroed, Denmark)E A}F83+e] diethyl etherZ
Algel FE ;qu}o F=ste] 46T

ZF, 24, 2, 2l 7, rkdlE, YEFY g AR
3" (Dry Digestion Method)S. & b‘“ SIAY. AlE= 450~550
°CollM BBl Bltol it SR 1R TRE 64
7t 22 F3l3FA AL ICP-OES (Optima 8300, PerkinElmer, Waltham,
MA, USA)E E23}9]

A Py 328 I3 84
2x] 3pEte] & Ee)ulEe] > Folin-CiocaltewH[171 ©]
£3lo] 2t AR 150 Lt 2,400 pLe] FF<5eol 2N
Folin-Ciocalteu reagent 50 pLE 7}¢t Thg 3%7F FR|A|7]12L
IN sodium carbonate (Na,CO;, DUKSAN, Ansan, Korea)
300 uLE 718t koA 2A17F 9t HES ARl B UV/VIS B
FFSA(T60UV, PG Instruments, Wibtoft, England)& AM&-3}
o 725 mmeollAM =S 3T REEEE gaallic acidE
ARl AREE AP & F ZYEE S mg gallic
acid (mg GAE/g)Z et}

g7 kel F EEHeol= S Davis[18]ol] wt
=435Itk AlEH 100 uLoll 99% diethylenglycol 1,000 uLo}k
IN NaOH 100 uLE 7}3te] 37°C water bath (WBT-10,
Jeong Bio Tech., Incheon, Korea)ollx] 1A17F &<t HES-AIZ] H
20 nmellX FF=E S50 Querceting TFELZE ARME-
ste] AAE A F AL

2x] Z7ldke] DPPH =H]d &4 €48 Blois[19] BE S
ARg3led DPPHE 90% ©]4F olek& 50 mLell &afi3k & Wo

B O,

APehE o} F Well ol DPPH o1& Alx3itt.
7HeF A543 DPPH &2 3:19] B2 wykst
o] 2}t o] F& 3o WXAZ)AL 517 nmollA] 4=

Basint.

DPPH free radical scavenging activity (%)
={1—(Sample absorbance/Control absorbance)} x100

22 el ABTS itz 47 &/8e Aol Wy
of &3t FHA3H3 HAZE%¥%E 7mM 22-aziono-bis(3-
ethylbenzthiazoline-6-sulfonic acid) (ABTS)Q‘r 24 mM postassium
persulfate®] 82 ThEo] A9 Wo| XthE ofF2 o 12

AlIZF EQE WHSAIA ABTS iz §oe ‘ﬂsain}[zo ABTS
gitizo] A4E NS 734 mmollM FFE ol 0.70£0.02%

E5 PBS buffer= 548k th3 ABTS €4 900 pLeol| A=
FEE 100 uLE 7Bl 3= 431

o Lo
w Ji ‘{Ol'

o T
AN d

ABTS free radical scavenging activity (%)
={1—(Sample absorbance/Control absorbance)} x100

@] Zake] 1= Oyaizu[21]9] Wl F3te] 24319
t}. SRl &9 3 %5 I mLE 02M sodium phosphate
buffer (pH 6.6) lmLQ‘r 1% potassium ferricyanide (K;Fe

(CN)y) 1 mLE 75l 50°C water bathol] 2057F HH-A| 7t}
10% trichloroacetic acid (CCLCOOH, w/v) 1 mLE #7}3k

3,000 rppmoll A 10E7F L4AIE-2](COMBI-514R, Hanil Science
Industrial Co., Ltd., Daejeon, Korea)et ¥ 45 1mLE
slo] SF4 SsmLet £k 0.1% ferric chloride (FeCl;H,0)



J Appl Biol Chem (2022) 65(3), 189-194

191

02mLE 71l 700 nmollA] T3S =45k}

€A e 289 = 84

9x] FEke] g-amylase AS|EAFS AATe] whgol uwkeh
=431 tH22]. Starch azure 2mgS 1mLe] 0.5M Tris-HCI
AZH(pH 6.9)0 &3l 5% Bt 7FGs AlEs} #F
AL S/ Ml Aleke 0.5M Tris-HCl €459 (pH
6.9) 34ttt AlE 200 uL2t 0.5M a-amylase £ 200
uLE &3l starch azure 300 pLE H7FSI L QlfH]olE]
ol A1 37°C 1087+ BESAIATE 50% acetic acid 100 uLE 3
7Fgk £ 3000 rpm, 4 °ColA 1027+ AR E st 2=
A2 acarbose (50-500 pg/mLYE ARSI §-4%== UV/VIS
EFEAE A8l 595 nmellM S si3iT

a-Amylase inhibitory (%)

=[1 _(ASQSSample_AS‘)Ssampl eblank)/ (AS‘)Scomrol_AS‘)Scomrol blank)] x100

o-Glucosidase A3l 442 AaPAe] W] we} 431
th23]. Al EFEEEE TRl S8l A%k 0.05M
phosphate buffer (pH 6.8)°l 3|43}t AlE 200 uLE 10
uLel a-glucosidase &7} Z313IATh EFES 37°ClA 5
B mob wjeksldith. 1 mM PNPG &9 200 uLs E¢E<] 3
7¥8laL 37°CellA] 20% 52t wiFEoiTt. 4% NaOH &< 500
pLE H7pste] vhE-2 AR &, &l 0.05M phosphate
buffer 590 uLE 71ttt EFEE-2 acarbose (50-500 pg/
mL)E ARSSISITE F3%E UVVIS B33 EAE AME3te
405 nmellx 74 3k3ATh

a-Glucosidase inhibitory (%)

:[1 _(ASQSSample_AS‘)Ssample blank)/ (AS‘)Scomrol_AS‘)Scomrol blank)] x100

BAAE

B Ao EA EAS SPSS E 21 (Statistical Analysis
Program, version 25, IBM Co., Amonk, NY, USA)S ©]&3}
Q3 BE Y Ads BAIE 53 33 v E Algsi ¥
o3 EFHAE JeRT A8 fod AF5S 93l one-
way ANOVAE 438l A$-7E-2 Duncan’s multiple
range tests AT

434 2L 3F
Fare] o35y 54

E
FNdre] AWkRE BA AdE Table 13 2o T2 6.51%,
BratE 16.22%, Z9WME 46.30%, Z3E 9.88%, FAH-
21.09%%] S eSS =uiat AEAE dudie] A
FollHE vl Sheke 22230, Z3I|EL 4999, Ao 3
T2 4541%02 HUSITH24]. F0dr wheldo] At w
2 ehld ) 23R 9 2] ke 27t 31.87, 12.95,
297%=2 BIsI o, ke EAET o w2 2
A3 z23E TS JERNAT25]. #1e] olglstd] B4 v
WA G 337%, ZHME 20.39%, Z3H 4.15%2 B35}
AL 7SS AL o GXEke] At AR Ao sk

i

zlo)7F giglo) A} 3lo] Frleltal HArstiTH26).
S €©x] Sldte] dubgE A A R 4.60%, AW
0.50%, Z3% 6.30%, T 47.10%% A}z 2 Ao F
7eke] S, A, Z8)E o] o EUTH2TL

AZol} AEA ) TgE Y4 F C H, 0, NS A2st 9
&5 Fr|"elgta WattH28]. F7182 Aol §Ade] o)F
oAXA] ¢7] W] A 71Fo]l dEsA A= flsiA=
3, Aa, A, AHlF, SF 5o ude AFA A3
o|Fojziok gt}29]. kel 1A FHekS Table 20l 3EA]
sk Fluke]l ZHE 1128.08 mg/100 g, 2 1356.27 mg/100 g,
A 1229mg/100g, 21 2022.14mg/100 g, 72 2.08 mg/100 g,
vl 643.40 mg/100 g, YEF 7.29 mg/100 g0 dgow =
AU dis ouFele Ay, 24, vkdlg 5 2
F71do] o EAlste] 7 AF Al AdlelA Ao AeE
FAANA F= gkt Ald 23E Uehle Jez dEA
ATH26]. FhEARL g2 fdte] AFolxe ZEH UEF
ek 717} 4.10, 5.57 mg/100 g2 BA] whRT) YA el
3 vkl Zge] e 47 447, 473 mg/100 g0 2
Ao A o T2 TS HATH26].

g@x et 328 I3 84
g9x] Zdr FE2E9 F ZgdlEs EE Table 39 e
o} dEsgtEe A, tel, st 5o ARES vE
Ye 2oz I 9o, phenolic hydroxyl”]E 713 =&k
SRIEES ovgith30]. ©A #Hute] & Edls e
184.98 mg GAE/go|it). dlere =g da|sle] F7)ute)
ZHES 24T 23 0% SR FE53 W] 7}
=S F Z9uE(96.56 mg GAE/R) S Uehkta =2
SATH31] E7 95% oee FEE0 T d=siete ¥
] 93.00 mg/g[32], E714} Z708E 80% olEHe FEEIA

8 Ll oy ol rlo

[e}

E

Table 1 Proximate composition of sesame meal

Compostion Contents (%)
Moisture 6.51+0.33"
Carbohydrate 16.22+0.21
Crude protein 46.30+0.03
Ash 9.88+0.01
Crude fat 21.09+0.01

YAll values are mean+SD

Table 2 Mineral contents of sesame meal

Mineral Contents (mg/100 g)
K 1128.08+0.59"
Ca 1356.27+1.91
Fe 12.29+0.02
P 2022.14+0.64
Cu 2.08+0.01

Mg 643.40+0.10
Na 7.29+0.74

YAll values are mean + SD
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Table 3 Total polyphenol and total flavonoid contents of defatted sesame
meal 70% ethanol extract

Total polyphenol Total flavonoid

contents contents
(mg GAE"'g) (mg QEV/g)
Defatted sesame meal 184.9844.09") 27.6340.26

70% ethanol extract

DGAE: gallic acid equivalent
DQE: quercetin equivalent
9All values are mean + SD

p

L

7}7} 141.90, 116.90 mg/g[33], B thFut
31.62 mg/gl 2 RS TH34]. web B Aol AREEE 70%
qEEE FE X vl ¢ =& F 3
R o=

292 et FEEY] F EgExolEs TS 27.63mg
QE/g Fgolict. 37t} 70} oflehs 25| & Fehi
wol= ghke 7zHzt 64.10, 131.90 mg/ge & BV EHATH33]. oh
o] g FEEO AN F ZHEEolE TS 20.95

mg/g[35], ¥ A F ZTTHol= FFS 1030 mg/gl
HyEo] g1 Frjute] o = F FExolE S B
tH36].

DPPH ¥ ABTS HZ &A 4L kst &8 237
Jake thEZQ WHC R DPPH + free radicals 7FA|aL §)
= IFEEA FAv)eF AFSte] 520 nmellA] B4 AFot 7
asks 54 7B Rl in virool X ksl Z2ds)
= g AREE EZo|th37]. ¥A et 552 DPPH
2 ABTSHHZ &7 EA4L Table 491 2t o 24 &
Aol 50%7F He = IC#eE YERISISHDPPH 2t
Zt & @42 91.84 pgmLolal ABTSHUZ 4AA &2
340.09 pg/mLe] AFE BATh B Ao AR @] Fiat
< 100 pg/mL FxolA DPPH Blt]Z A7 84S 55.50%2
SAEHAL APAFelN ) F=52] DPPH Stz oA &
AL 41.14%= HilEo] gx] FfEte] B 52 &4E HIA
T}38]. DPPH 1% &A 848 24 o A uze
L-ascorbic acid®} troloxE AF& 3} +Hl, L-ascorbic acid2]
DPPH U]z 471 4L 2.5 pg/mL F500X 54.97%= LHEk

R
R

Table 4 Antioxidant activities of defatted sesame meal 70% ethanol extract

WIS troloxE S pg/mL Fx=olA 63.74%=2 VERHATE 7}
AN BE5 olETlE M A A e FEE ATolA
+ 25pg/mL F=lA DPPH =tz 47 842 77t 30.00,
25.00%22[39], @A tIF8F FEE] ATl 11.60%=E B
I=]o] F7idke] DPPH it &4 E4d¢] =UTH34]. ABTS
Pz &7 B4 1Cs & 340.09 pg/mLe] 232 HT) 500
pg/mL FEA ABTS 2]z &7 842 66.36%= UER
N, PPl L-ascorbic acid®} troloxi= 50 pg/mL &%
ol Z4zF 7520, 63.79%= LFERSTE

9 et 222 dEe Table 49 P Fu3} 5
Holl] BRG] FHoRe o QAL AR RS B

M FHE 7S Uep o] A vehe
TE FEE U= sokiva A dvh4041). BA
=59 1000 pg/mL 5=°| 0.87 ODE YERN o™

249
A7
Rk

Z9] L-ascorbic acid-} trolox®. Tt} v+& ek YeRit)
E7lute] skl e 875, 175, 350 pg/mLe] E%=o ZHt 0.28,

0.36, 0.62% R I3}ATH42].

€A e 289 9= 84

o-amylases ©Fr3}E2] o-D-(1,4)-glucan Z%HS Eaflsls 84
o]3, a-glucosidase 4~ I A *E2] Brush-Border membrane
of EAlsks B4R oA FAE T HE & 2=
2 ddow Falste] FFAIITHA3] A 2] o
amylase®} o-glucosidaseE ANFOEZHN IETe] F-E A
Al &= Qo] a-amylase®} o-glucosidase?] A3 AL g4
2] FEAe] AxZEA ARSETH43]. A R FEES] o
amylase® a-glucosidase A3l &4 =4 A= Table 59
o} 2] 3 oleke FEE 25, 50, 75 mg/mLe] FEolA
a-amylase #3|&AdL z}z; 239, 2332, 52.90%F YERAL
ICsp 42 7431 mg/mLE YERsITth 93] 3fdt oehe 55
10, 12.5, 25 mg/mLe] F%oNA a-glucosidase #3] A& 7}
7} 14.04, 43.79, 80.09%= ZG=HUIL ICs B2 16.73 mg/mL
S YepI. v Z7lek weke 589 g-amylase® o-
glucosidase Asll €4 &4 Ax= 27 038, 0.75 mg/mL=
FE8vlol| wie} 4 ZolE Bthal AzZPETH44]. Se)
FZE9] a-glucosidase A3 B4 200 mg/mL = 58%=
e S, a-amylaseA3N &2 Smg/mL S=00 24.95%=

DPPH radical scavenging ability

ABTS radical scavenging ability

ICsp (ng/ml) ICso (ug/mL) Reducing power (0.D.)
Defatted sesame meal ethanol extract 91.84+0.89" 340.09£5.93 0.87+0.20
L-ascorbic acid 2.34+0.02 31.39+0.42 1.77+0.00
Trolox 3.97+0.02 42.18+2.12 1.71£0.00

DAll values are mean + SD

Table 5 Antidiabetic activities of defatted sesame meal 70% ethanol extract

a-Amylase inhibitory activity ICsy (mg/mL)

a-Glucosidase inhibitory activity ICsy (mg/mL)

Defatted sesame meal ethanol extract

Acarbose 0.22+7.53

74.31+40.81Y

16.73+84.34
0.334+43.10

DAl values are mean + SD
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Helflo] Sl g @48 JERITH45). A2
9 FAREe] A M A FEES 6250mgmL F
ZoA a-amylaseA S EES 9.70%, TARES] FE2E ¢ o-
amylaseA 3| &4 A glohal HISIA, T4 FEE2
62.50 mg/mL =4 a-glucosidase A3l EAL 9.60%= H.
BFATH46).

NES HEHT Lol FAHE Fite] B3 olg7t

N 4ok, mawa, 2y,
Felgln 9 ALd F 0% e 52
% e WS B B 2

X o0 oL Eo=w W

|

PN

WHGE Sheke B 651%, B3k 16.22%, Z5E 46.30%,

Z3|E 9.88%, A 21.09%Z °|, F7122 K 1128.08
mg/100g, Ca 135627 mg/100 g, Fe 1229 mg/100g, P 2022.14
mg/100 g, Cu 2.08 mg/100 g, Mg 643.40 mg/100 g, Na 7.29
mg/100 g S YeERA) G4 ute] & Zeslss &
griol= S 7k7b 18498 mg GAE/g, 27.63 mg QE/gS)
omn, DPPH % ABTS #it|z@d &AZA 1IC& 548% 2
217} 91.84, 340.09 pg/mL, $LHL2 0.87 ODLE =H =]t}

g@x] 270Eke] g-amylase 2 a-glucosidase A3l 4 1Cs59]
=24 Azke Z2zb 7431, 16.73 mgmLE UERAIT wabA

0% NHEE FEF GA e $53 P} By G
Y BYS R /158 S BU £ S JoE Y
A} B8 WhE A5 g WA el Hus @
ANES) ALED SRo] BV} A Wek ope} A%
ISHELAZ o877t 92 Zoleth Beret,

Keywords olebe F2& - 3l - a9 &4 -
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