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activity of highland barley bran
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Abstract; In order to improve the comprehensive utilization and
additional value of highland barley bran, the nutritional compo-
nents of highland barley bran were explored. The results showed
that starch, protein and crude fiber were the main components of
the two kinds of highland barley bran, and the contents of crude
protein, crude fiber and ash were higher than those of highland
barley whole grains. Among them. the content of Mg, P and Ca
were high, and amino acids were abundant. The content of total

polyphenols was 6.30 mg/g and 9.05 mg/g. respectively, and an-
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thocyanins of black highland barley bran were 7.0 mg/g. Both to-
tal polyphenols and anthocyanins were higher than those of high-
land barley whole grains. Radical scavenging capacities of DPPH
and ABTS were lifted with the increase of bran sample concentra-
tion. In addition, the contents of anthocyanins and total polyphe-
nols of black highland barley bran were significantly higher than
those in white highland barley bran, while the other nutritional
components were similar. Therefore, highland barley bran could
be used as a potential deep processing raw material in functional
foods or as a nutritional fortifier to enhance the processing addi-
tional value of highland barley bran.

Keywords: highland barley bran; nutritional components; com-

parative analysis; antioxidant activity

HRRIBARAR K25 K H LB SOFR O #R R
HEHRERCA 3 500 Z AR F R S BT 2 il
TofE DU P T S R — AR R AR AR
BEYY . HRERAE.SEA ST S EER.
R AE B AR (=R 5 & p- R A R BBk
EBYr e R R LT g S T RE M A AR T BR K
EBETER IS ROESFROEFRMES
BRETH L BURE SR R B A U S E TR
R 2 DI AH G« BIV € B R L o R (DB /g o 3k O AT B 5T
S DR AT B 8 R W SR B O B0 SR A O A D T T
H S B IF HL7E D RE AR 4 ™ i T % O T B 3 i B9
FIFI (8

Bt 75 BRI Tl e U LR 7 ol AR
FEFCIN LA 7 AR b i B T K i i 5 BBk B R Bk
EE G IR SRR AR, WS 2B RE A

163



164

2RI 5% EXTRACTION & ACTIVITY

B SR BRI Y T B Ak B AR SR Bl A R
SHEE S T B RIR . 3T AR X 7 Bk
B g B4 T T L AR Y M B L, fR R A AT
AL I 2 075 B) 1 75 BREK B i BT A1 A R Joe 0 42 iR
T2 X HEE M AT T 40T . W A IR AR X BT B AR B
S AEmAY T RILR E 4 B 4 T2 AT IR AL 5.
H AT fF 2D 1 SCHR O AS 5] il 28 1 3 BR 2 48 W0 19 78 57 L
OIHEAT BB ST A o D S [ el 2K Rk R A
KEBRERYNE IR #EAT 20 . e a
TR DA R Bk B b B AR R A B R B SR U
S AR IS PEEAT I 58 43 0T R T R R B Bk A 3R
43 VAR I RE B 1 o Sk R DX AS ) o i R Ak R n L
P 2R R AR AL R AR E
1 BRIk
1.1 ##5iKH
1.1.1 5k

BER OFR TR ECESA R A KRR
M E BRIk MG 60 H i, s 1.

1.1.2 & H)
N N e S NN NG N N R R g
i, R TR e A TR .

1.2 NFEHEE
filt 54X : Synergy HTX B, 3% E 10 W5 AL &5 A FR A ) 5
Bt A T e AR KQ-250DB 24, B 111 i1 # 75 X 4%
HRRA A
V5 T HHL : Gentrifuge 5180R %Y, 4 [ Eppendorf 2\ 7] 3
ANy 66 3 UV-6100 #1, |- i 0 B AL 28 45 R
L F R U G REAY s AA-220 B, 25 [ L B 22 0 A
JE T 58 66 3B AL . AFS-930 B, Jb 5t 3 KA 2% A R
ANEIE
BRI AT AN - SA33D B, il [ 5% K A 7
LI AL : Kjeltee 2300 Y, P2 A A A1 A R A 5
21 4 ZAY : Fibertec 1020 8, FJ-52 45 42 A BR A 7] &
1.3 RWAE
1.3.1 AR IR 4 U
(1) 7K 43 ¥ GB 5009.3—2016 ) B 3% T HREHAT,
(2) MTEHS 7% GB 5009.9—2016 (1) R 7K fift B B0 AT o
(3) MBI 4% GB 5009.6—2016 122 [CHEI L IAT .
(1) HL& 4k 4% GB/T 5009.10—2003 $47.
(5) ML [ #% GB 5009.5—-2016 (¥ 9 K & & ¥
AT,
(6) K4y & GB 5009.4—2016 47 »
1.3.2 B ¥l il e
(1) P:# GB 5009.87—2016 ¥ £H W 4> o6 o6 BF &

/L\\#

&l

B 2188 | 2019 F 12 A | RS

AT,
(2) Mg:# GB 5009.241—2017 1% k46 5T W 0 5%
HEE AT

(3) Zn: ¥ GB 5009. 14—2017 Ky J§ F W 0k o6 3% 1
AT .

(4) Fe:$% GB 5009.90—2016 f¥ J& 5 1% Ui o6 3% &
PAT .

(5) Ca: # GB 2009.92—2016 Ky J5i T 0 Uk ¢ 3% 1

AT
1.3.3  ZEEEK M % GB 5009.124—2016 447,
134 FREHKEFPZHmMAET ZMELER 2 Feng

SET T RS B BRI 1 g T BREK B RE AL L A8 mL
8590 HUEE (5 1% WY ) M 2 B ), 40 °C 75 2 BL
30 min,8 000 r/min B0 15 min, B I35 . B E & E I
WHEARI 2 WA 3 YR, E A % 25 mL,
1.3.5 HMERE P ZHmAEI S8 Cha 1 J7 k0%
U B, 20 pL FE S HRIBOR I 20 L A8 AR 3K L IR
A, BE S min J5. A 0.16 mL FESH N 10%
Na, CO; I » 2 M 5514 T Y6 M 60 min 5, £ 765 nm
T ER AWML E, DEE TR W R E
Cpg/mL) R AR R (o) OGAE A AR () » 2 il A o it
&, WETREMERIFATTHEN:y=0.0072+0.063,R* =
0.997 , & Vel 2~137 pg/mL,
1.3.6  FREE PHEFEMGN S B0 K EEN R
FEE R E  Jr B e S TR, B 50 pL RE IR U S
150 pL 1% R AR & VA IR A N J5 #E 535 nm R U 2 1R
BW O H . PhR K 453 A0 T T T R B
Cpg/mL) R A AR (o) s B S A AR B () » 2 il A v i
B E Ry =0.003 8z + 0.038 5, R? =
0.999 9,k Mu HE A 7.5~245.0 pg/mlL,
1.3.7 T BRER B i A A P 4 A

(1) DPPH A & KR AE ST : 1] Tao %51 M7 ik,
WEVEE T . B 50 pL RNV 0 50 L 8526 FHEE (% 1%
) - F A 100 pL DPPH(0.23 mmol/L) % - 18 2 .
G M 30 min, F 517 nm b I OB . (DI
. DPPH H i &G BR % .

A, — A,

100% , 1
e X % (O

c =

EVEE

c

R, 0

A, —FF & I ROGAH 5

A 25 FIRE R G 1

(2) ABTS™ H B 3L3E Bk fiE /1 : 2 8 Cheng %™ 1y J5
DA, B 400 pL FEIUWE, M 1.6 mL ABTS ¥
IRA] 8N 6 min, F 734 nm A0 E OB . RUKE
PE Ve 0 e T N B AR AR () WO (B O AR Bk () s il




&M | Vol.35, No.12

YEfRERh e, 3 4 J7 2. y = —0.024 62 +0.515 8,
R?=0.998, & PEE R Jy 0.0~19.5 pg/mL, % (1) it5
ABTS™ [ Hi B IE R,
L4 HiEsbE

RIEE R CE I £ hrdE22) £, B FMEZE S
Z i R T I AR IC B R R R, T SPSS 19.0 B4Rt 4T
2 IR 550
2.1 BRERIZEFRBSSW

TR AR B AT O 75 BRI A AR b i R HE R
HEEMHMEEREEMZEFE—EMER. BE1
FILAE L PRI R EK B b B A 8 3R 4 3 3R B MOvE

METE . EREXEFAARERYAILFTERAR

W = LA 1 > HL2F 4 > UG 07 > K oy =K or o e T3k B
LT H BB HOK & B AR T B AA Y. HAD B
R E NI KK SR B THRENY .

TSR T B R, A — O 49. 14~
68.62 g/100 g, 75 BREK Bz [Al B LAVE Y O 2, e B g iR
TR Y B T A A O Hn TR 2 R 2 R g
PET AT REME . XU HR AR R B I — S Rk L U
TRERE N SR R H T IR A S .

A AR T RR R B AR R SRR
THEREAY IFHAERB P EARGREFR T
BEBRE R, WY 8 Rl il B M BN S 2L fig
R FE N B HBE i o B0 8 X 4E RN A O A B
PEHFEENEL.

X1 ERHEELAEFHNSE'
Table 1 Basic composition content of highland barley bran (n=3) g/100 g
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1 75 Bk 5.724-0.01% 37.4020.00° 8.4274-0.00° 17.544-0.03% 8.6140.01° 5.814-0.03%
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Table 2 Amino acids composition of highland barley bran %
FE i RITA AR 22 F R BHAMR HHEmR WA i AR AR K AR il R
Rk 1.27 0.70 2.68 0.87 0.89 0.53 0.68 0.83 0.40
0 LR 1.24 0.62 1.87 0.81 0.85 0.47 0.56 0.82 0.33
HHea ol 0.58 0.43 0.81 0.37 0.37 0.14 0.32 0.41 0.78
FE i AR A R SRR FEER ANER INER HAMR AERAE
R Rk 0.23 0.39 0.19 0.80 1.02 0.64 1.00 14.22
LR 0.20 0.34 0.17 0.70 0.90 0.60 0.72 12.14
HH4a o] 0.39 0.36 0.45 0.35 0.31 0.36 0.10
T = FREAR BN
®3 BREEPTRTE
Table 3 Trace elements of highland barley bran (n=3)
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B Fe/(mg » kg~ 1) Mg/(mg » kg~ 1) Zn/(mg+kg 1) P/(10 ?mg+mg ') Ca/(mg- kg 1)
Rk 309.50+17.54% 3 489.05426.38% 76.4440.67 1 030.50+6.36¢ 666.85+33.45
AR 170.00410.32" 2 013.50+52.89° 77.2740.68* 767.15+6.58" 862.55+36.84%
HEeayty 54.58 1 078.65 18.67 3 032.75 503.15
PN/ S 24.00 630.00 17.20 0.14 1.700.00
JNFEL36] 41.90 1 528.00 29.30 0.36 465.00
K L36] 24.00 609.00 17.00 0.00 300.00
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2019 4F 12 4 11 H . ik B £ dh % 2 J7 (EFSA) i
B N RR R 2 G o R, KRR ARE R L T RN
B 7 (food contact materials, enzymes and processing
aids, CEF)% 53/ 2H B0 37 X 40 28 — H iR — 0 T I (di-
butylphthalate., DBP). 4B % — B [ T ¢ @i§ (butyl-
benzyl-phthalate, BBP) 487 — H fif — (2-Z F: ) IR
(bis(2-ethylhexyD) phthalate, DEHP) 4f 7% — Hl ig — &
T-1& (di-isononylphthalate, DINP) f4[ % — H fig — &
Z4Mig (di-isodecylphthalate, DIDP) 7 XU P fifi , X 264

BRS8E EFSA BEFX 5 # 4B A = FHER B B XU R 15

TR AR A A SRR i 4 M A
BATRHG MR E TE# L WE B Z|A
i (tolerable daily intake, TDD , DBP, BBP, DEHP i
DINP {45 H it Z B A& 4 50 pg/kg « BW,DIDP (¢ &
H i 52 5 A Bt 150 pe/ke « BW. 33X BUITA4 80 35 T BR
AT Ao £F W 1) 98 2 5 A 45 B U BE R . B N
I, BT X 5 A 4B R W BR W I 3T Al 0 % 2 Il
PERY
R http://news.foodmate.net)




