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Abstract: The different forms of phenols, including free, soluble esterified, soluble glycosidic, insoluble-bound esterified, and
insoluble-bound glycosidic polyphenols were extracted from sorghum bran. The content of 15 phenolic compounds were determined by high
performance liquid chromatography. The antioxidant activities of different forms of phenols were evaluated by measuring the
2,2-diphenyl-1-picrylhydrazyl (DPPH), 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS), and superoxide (O,) radical scavenging
activities and Fe** reducing ability power. The results showed that the content of free, soluble esterified, soluble glycosidic, insoluble-bound
esterified, and insoluble-bound glycosidic phenols in sorghum bran were 645.27, 138.57, 48.67, 118.92, and 176.06 mg GAE/100 g, respectively.
The highest phenolic content were found in ferulic acid (39.04%) and salicylic acid (28.04%), while 3,4-dihydroxybenzoic acid showed the
lowest phenolic content (0.09%). Ferulic acid was mainly found in insoluble-bound form, and the content of isochlorogenic acid was relatively
high in the soluble phenolic compounds, while salicylic acid had the highest content among the free phenolic compounds. In different
antioxidant systems, there were slight differences in the antioxidant activities of phenols in different forms. In general, soluble esterified,
insoluble-bound esterified, and insoluble-bound glycosidic phenols possesses relatively high antioxidant activities, while free phenols have
relatively low antioxidant activity, in spite of having the highest phenol content.
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Table 1 Content and proportion of the different forms of

polyphenols in sorghum bran

SRR BEYFEE & EE
/(mg GAE/100 g DW) P A1/%
By 645.27+0.46" 57.23
T B A By 138.57+0.10° 12.29
R el 48.67+0.07° 432
RGBSR By 118.92+0.10° 10.55
RAAFAE 176.060.05° 15.61
T A B 187.24+0.15 16.61
KGR B 294.98+0.06 26.16
BB 1127.49+0.46

7£: KA Duncan's multiple range test #4747, 5 F4F
ZATRN, AFRR®H4FAETEREF (p<0.05, n=3).
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GAE/100 g DW 1] 3 fif; RN 2R R EERT S & &
MmfER, S SIHAS EERL, Rk
e B . WREEE AL, SR A F AT
SRS BAAEREZER, iR i
T 2R > W I 1 6 28 Ty > B 42 28 28 > ]V 1 T Y
Wy o SRR IR 2 ZE DA S (57.23%) N
F, HOGEREEAE, R . X 5K
I B fr e e e S T B R AT AE TATRLI AN 2
(FE5E. SRR ) S5 Rl &, (HEAdR
LRI R EEREARY, RS
EAIARFRIHTT . B A R E AT R R
(& B3 TR 228k A R A e 2 & B L
RN . PRI R PR, X s A AT
TETA R AT IR CE AN E .

22 BRI I

A R RSO G BEE I 72 1 e SR 0 S T
FEVERR I PV By R R R Py A TR 2
RFFRIE 15 MBS R, 15 MisfEiRE
FEA VB il i 1 PR, mREE AN FEAAAE R
SEA T 15 FER SR S8 IR 2.

250 - 15

200 |- 14

150 - 12

100

Wi S AH / mAU

50

a
0 5I 1I0 1I5 2I0 2IS 3I0 3IS 4I10 4IS 5I0 SIS 6I0 6IS
i 5] / min
B 1 inERAmREEIEE
Fig.1 HPLC chromatogram of mixed standards

E: LRRTE; 2.34-2RAORTE; 3ATGRE, 457
BAEFTE; SILEE; 6CERE, TAEE; Suike; 9.T
B 1080828 1L, 123588, 13.K98; 14.
ABEE; 15. AR,

I 2 AT, A SR ) e SRR i AN R B
TR ER, MESPEELE TR, BRmERs,
EEEARRER, SR PR B4 R A B
Fi-4-BEAL EPIAETT G o o SR P IR 5T R A 28
FRENEIRSH MR, PRI O, G
o, KRN & B (275.31 pg/g DW), 15 56.74%.
AL IR 2 My R K A R AN R Sk R R ) B 2 AL

(82.07. 80.54 pg/g DW) , 437l 15 34.56%H1 33.90%.
APV A S B RUR R PR R (24.29 pug/g DW)

0+

79



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.8

MIFEEERR (2487 pg/g DW) , 355 45.88%4l
47.08%, S 28 AT 7R Py A0 o 28 70 AR gy o 1) o] B
i (44541, 232.69 pg/g DW) , 235k 52.63%
1 60.28%, fHALEAIFE L R K IR 1) & f At b
(173.04 ug/g DW) , 15 20.45%. b v
BRI & R T A A ST ) 7 AR R it
(A PIER R It AER AR IR AR 50 LB A 1

R B BRI B, TR B R 2
VISR 39.04%; FLUR, IKAGERTE sl h 2 st
B (28.04%) , HRZHONIE BB K R AN R 27

FEAK IR . 3,4- R R TE = S b & E

(0.09%) , HRAFIEIGE 3.4-—FREHIR, WEHED
P RN BT 2 12 2 2 AR 4 AUy T AP 7E, 5 Linda
Dykes! V5 A\ H 5 (0 15 32 7 (0 B B0 R 32 22 LA SR 4 7R 7t
RAAEMEL . FoK. I BT IFTER B
BT AR, SRR (et A R AN AR 4> )
i 7 SRR R o6 A R R R AR R B & 1Y 85.67% Al
90.73%. WINMERR 3= 22 LA B I A CE, Ui sk
PR &5 7 SRR 1 84.80% . HT 4k JRIRAN | &R R LA
e B A VA 25 S T T A

R 2 SRFEPIAERGEERSHENRT 15 MBMELEYNESE
Table 2 Content of 15 phenolic compounds, identified in Sorghum bran determined by HPLC

By R Ayt & By £
/(ug/g DW) BB TAEESRE TR R BRI By RAGR F A By
BRTE - - - - -
3, 4-ZFIRTFER 1.91+£0.01° - - -
LSRR 6.84+0.02° 7.68+0.08° 4.45+0.08° 4.07+0.05¢
POEzY % il 5.45+0.06" 3.860.16° 0.53£0.01° 4.90£0.11° 6.75+0.5°
IWRE - - - - -
LRBR 1.96+0.14° 6.79+0.13" 1.13+0.01° - -
HHEBR 4.37+0.24° 1.49+0.05 0.99+0.01° -
whwedE B 32.66+0.84° - 5.85+0.10° -
TA 4.51+0.02° 2.14+0.05 0.77+0.01° - -
-2 B 7.03+0.25¢ 4.08+0.01¢ 0.59+0.001° 66.32+0.11° 50.41+0.13°
T3R8 41.97£0.97°  38.09+1.52¢ 24.29+0.36° 445.41+2.30° 232.69+0.14°
SRR 41.90+1.76° 82.07+3.21° 24.87+0.18° 49.07+2.50° -
KA 27531+8.94*  80.54+3.29° 173.04£0.56° 42.66+0.014
ABEEL 59.24+0.58" 10.61+0.16° - 96.20+1.28 49.30+0.67°
HALER 2.03+0.10° 0.17+0.01° 0.90+0.01° - 0.12+0.01°
7£: &/ Duncan's multiple range test #4747, Fl—AT835 N EFHRR N, ATHFEZFMEERF (p<0.05, n=3), “"ETk
A,
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< Zg ALVAPEE Ry . R AER Yy . R AR RS R
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Fig.2 DPPH radical scavenging activity
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