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Abstract: In this study, the protein, total starch, fat, dietary fiber, pentosan, and the total free, soluble covalently bonded, and bound
phenolic substance content in 12 whea bran samples obtained from nine major wheat production provinces of China were investigated. The
differences and cormrelation between components of the different samples were analyzed statistically. Dietary fibers, proteins, and starch were
identified as the three major nutrients in whea bran, with-average contents of 47.30%, 19.85%, and 16.90%, respectively. Thetotal starch and
total dietary fiber content varied over awide range, and the coefficient of variation (CV) was determined to be 19.94% and 8.75%, respectively.
However, the protein content varied within a small range, with aCV of 3.16%. Pentosan, the major dietary fiber in wheat bran, was present in an
average content of 31.57%. The total phenol content in wheat bran varied between approximately 4470.37 and 5521.30 g gallic acid
equivalents (GAE)/g, with bound phenolic acids constituting 73.9%—79.1%. Bound ferulic acids were the dominant monaophenols, with the bran
containing as much.as 2677.4-3401.8 ng/g ferulic acid content. Many significant (p < 0.01) correlations were also observed between many
components. Total dietary fiber and base-hydrolyzed bound phenolic acids (BBPA) showed significant negative correlation with total starch;
pentosan and BBPA showed significant positive correlation with dietary fibers; pentosan displayed a significant positive correlation with BBPA;
and acid-hydrolyzed bound p henolic acids (ABPA) demonstrated a significant positive correlationwithtotal p henols.
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Table 1 Sources of wheat bran
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A % M E B/ (ug/ml) AR X R B R?

JRILH R 0.92~92.00 0.9998
AR THR - 1.17~117.20 0.9992
LA 0.79~79.20 0.9999
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xt A 2B 0.76~76.16 0.9999
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P AR 0.39~38.56 0.9999
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Table 3 Comparison between the major nutritional components of wheat bran obtained from different sources

ARERADEEN

w5 HEAE %0 BER Bk k»  WEFE  ARE e
1 o AR N 20.3020.22°  4.1540.27%° 14.7340.04° 55140.04° 49.7720.38° 31.56+1.05°°  7.8320.12°
2 LAREN 19.3620.02%7  3.7240.12°°¢  17.8320.28° 5.9240.01° 49.0840.38° 32.1640.57°¢ | 7.680.04°
3 AR & 19.3120.0%"  3.3940.13% 14.6940.09° 5.5540.12° 52.4140.39° 34.7620.57*"  7.2320.06'
4 T AL HE HR 19.1020.30F  3.4820.19° 13.2140.30°" 5.93240.01° 53.8840.26° 36.5742.18% .~ 7.23+0.03
5 AT AL AL 19.4740.25%  37720.20° 12.17#.19" 5.9440.01° 52.0620.65" 31.8020.38"° 7.6440.02¢
6 T A e 21.1240.08°  3.4340.02°° 21.6340.82° 4.96+0.01" 41.2420.29" 29.2940.67°"  8.2820.01°
7 7T RSt 20.0740.18°  3.2140.20° 19.39#1.32° 4.8820.027 44.1040.03%" 28.4641.52" . 7.1240.05°
8 BB ES  19.3940.03%" 4162049 19.2940.13° 5.8940.01° 43.1620.38% 31.3420.86°% 7.7240.00°
9 210 M 20.3240.20°  4.2840.01*° 21.7720.12° 5.0920.02° 44.3740.24" 29.8740.57%"  7.96+0.02°
10 b 19.6620.01¢  3.940.39° 14.6820.53" 5.6140.06° 47.6440.71% 33.0442.38 7.8720.01°
11 AREEZFR 206340.00° 4.2520.18° 13.9240.22% 6.1540.02% 46.1740.34° 30.5040.48°®"  7.2940.03f
12 AL 19.4820.01%°  3.4740.14% 10.4740.61° 6.1640.01° 43.6840.327 29.4640.29°"  7.5240.04°

F34h 19.85 3.77 16.9 5.63 473 31.57 7.61
e 19.1~21.12  3.21~428 12.17~21.77 4.88~6.16 41.24~53.88 28.46~36.57  7.12~8.28

T F A4 CV 3.16 9.98 19.94 7.95 8.75 7.46 459

Ei: RSB AR AT A, RIIFIRGARF FEMEE 0.06 KF LEFITF,
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Table 4 Comparison between the different phenolic content of wheat bran obtained from different sources (g gallic acid equivalents

[GAE]/g)
ST 52 bk T A T A

E A FPA = Ti@?;@;é(:g = AHPA 7rE:E;P(ZMH ~Ae igsf) S /(1y GAE/Y)
1 oL 7R RN 213.1549.17°  217.7845.24™  560.37+13.09°  3033.52+142.73" 924.26424.88"  4949.0812.65
2 LA AE M 201.1147.86%° 202.0446.559" 479.81424.88°  2879.81424.88° 825.19428.81°  4587.96+12.74
3 7T LR G 165.00+14.40% 252.04417.02°  340.93+1.31"  3007.59474.64" 1099.2620.00Y  4864.82+32.01
4 FTAGHRER . T 210.63418.33°  128.89+13.09'  494.63+17.02°  3310.374157.13% 1158.52426.19" 5312.04421.02
5 A& 199.26410.48°°  190.0047.86"  496.48+17.02°  3008.52431.43™ 1132.59+439.28° 5026.85+19.56
6 7T Ao 217.78+13.09° 226.1129.17¢"  477.96+11.78°  2580.74+420.95" 967.78423.57°"  4470.37+12.65
7 BARIZAKRFE 150.19#17.02° 214.0747.86" 860.37465.47°  2658.5242.62°" 1335.37435.36° 5218.52+25.21
8 BB ES  177.96417.02°¢ 350.19+1.31%°  1077.96427.50°  2715.00443.21°" 1200.1929.17°  5521.30+435.10
9 ZHmMN 205.74+14.40°° 244.6343.93%  914.07434.05°  2477.0431.43% 1158.52428.81*° 5000.00+12.30
10 E(o¥:3 202.96+10.48°° 284.444524°  902.9642357°  2799.2645.24%  944.63+1.31°  5134.25423.02
11 AFEFEZFR 20111423570 266.85+19.64° 755.7449.17°  2717.78+10.48%" 1004.81+18.33" 4946.29425.06
12 LARSEAL 169.6342.62°  187.2243.93"  602.9622.62¢  2718.70+17.02°" 867.78231.439  4546.29445.02

348 193.63 230.35 663.69 2825.57 1051.57 4964.81
% 150.19~219.63 128.89~350.19 340.93~1077.96  2477.04~3310.37 825.19~1335.37 4470.37~5521.30

THEK 11.60 24.25 34.66 8.22 14.51 6.37

197


app:ds:different

M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.12

E: TR AR AT AT, RPIT AR RR FE A £ 005 KF LERIH,

12 F/NSZFR B AN [FITE A TR 0 5 i AR 4.
S5 RIS [FRIE /N 228k B hiie 15y (FPA) &8
T 150.19~219.63 g GAE/100 g, “F}J 193.63 |y
GAE/100 g. Blffn] M asi MR (BHPA) & &
T 128.89~350.19 Ly GAE/g, “F-¥J 230.35 Ly GAE/g.
T A Y R (BBPA) S8/ T 2477.04~3310.37
Ly GAE/g, V-3 2825.57 |y GAE/g. PR ot iy
(ABPA) &A1 825.19~1335.37 Ly GAE/g, 13
4 1051.57 |y GAE/Q. &) ¥ &4 4470.37~5521.30 Ly
GAE/g, P15y 4964.81 g GAE/g. LiR%EH 5H A
SCHRFROE FRIZR B2 #3077 TR o B BEA T, (HIRE P
WM SRR (AHPA) Hr8i 25 T Kim 2557
R ) 151~236 g GAE/gl®19,

BARKE, NFEER R DR 28,
T 73.9~79.1%, FHrhusfE R4S (BBPA) S E
ZUNERIE R (ABPA) SR 2-3 fi5. LNgEA
IR & & 7 S & 2 1) 10.5~25.9%, H A R i 7
(AHPA) & &2 NIRAL (BHPA) 1) 2-3 fi5; W&
BRI & Bk, AE RS 2 5%,

MARIEZE FRE, SRR SRR R RN
BRI TS HAN 55 T ER (AHPA), &1k 34.7%, X
AN [RIRE il ) 22 R B 25 2 R (BBPAD

A By (FPA) AR REH XL, £108 10%. &
HEAF RN, U N6.4%.

23 NREBRBEEFKA B RN EM K

WS/ IN R B IR ST T SR I O
R, R 12 ANMNERRERE R A IR Tk TR
LT YA [FITE 25T 2500 & e S e A T T AR #T
(5. HIEEREN, BEFASEEHEOMSTE
B EFHNA (p<0.05), 5 S 22 05E 25 5
K (p<0.01)o 7T Wy 2R 15 AE B E /N 25k i Hh e
TR AR 4 2 SN KB IR, RS R R 4T
Yo R RIS, —REOACHE B, B
A4S ElE. FRIRE, RN S RS ERm )
S HLEE TR (p<0.05) . BRFEHRLE TR (BBPA)
VERZ R R B MY, o 5hE a4 4R
RS B IEAHE (p<0.01), 115 & A AL EIE R
SR AITR (p<0.05). SIS B SRR TR A 45
S MR (AHPA) 2 W IEMAHXK (p<0.05), S
AT R (ABPA) R IEME, MSkEaLr
Yoy RIEWE KIS P (R A O

RS NEHRKEFRS SEEMREERXMEST

Table 5 Correlation analysis fornutritional and phenolic content in wheat bran

®aR RN Rk MRS%E RE¥E S K% FPA BHPA  AHPA  BBPA ABPA
RS By 0.226
BIEH 0.397  -0.075
MEE4T4% -0587"  -0.098  -0.843"
KRAE  -0.644" -0.085 -0.674" . 0.842"
RA -0.541 0240 -0.544 0.378 0.387
FPA 0297 0416  -0.207 0.212 0.281 0.076
BHPA 0.168 . 0520  0.229 -0.455 -0.224  -0.065 -0.234
AHPA 0.121 " 0.502 0.357 -0.563 -0.394  -0.137 -0.204  0.659
BBPA - -0.603" -0.209 -0.800"  0.908" 0.843™ 0450 0231 -0504 -0.567
ABPA -0.089  -0.135  0.048 -0.005 -0.014  -0.389 -0.388 0.111  0.385  -0.042
B -0.347°  0.268  -0.279 0.190 0.306  0.036 -0.136  0.323  0599* 0229 0724

o %R BLE R 005 42001 2 AT,
24 NEARE BREA RS E

RABARFRI, INZEER T TR LIOR SR8 IR vl 1
HANEEERNE, =& HE By A E90.7~93.4%, i E
T (FPA) AR FIE AN 45 AR (BHPA) & &

JECH By R I A3 AR s, T e B R A T 465
g8 S A S 75 T AT R RCRBY . RN T8k Bz
PRE LR AN & B i T HIT A A B A EEAME. L
NIRRT FO N A SR (AHPA) SR ZERK
R FER (15, 35, 75HI85) BT A& Mt

BUR, —HARRIIN10%. HH7THE H, Bk R
WM 2 5L E R ANER), 2R SR iR
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FEWE TR G HIR (AHPA) 1)
AR, SRNKE. BIEERE, i AHPALL
BEEEAE, TEHBRN KRR A —E 50,
HeMmBARH . AFEFES & ERIK MRS B2
FECKR, AR N121.48~409.67 ng/ghl14.59~106.47
ng/gs T AR E B2 7V, ZiEH23.66~34.21 ng/g.
Kim &\ 7ER 21 325k 17 AHPA AR H 7 BN T
HR, SEDHINI0.7A14.21 pg/g, TEMLT AR

R e S SEBIE AHPAHR G H i B0 A1 A RERR »
B B39 N23.09~23.79 ng/ghl4.00~4.82 pg/g. ANFIFE
st [ P R 2L BRI 72 S5 L5 /N2 il B AR KBRS AH
Ko WIFLR], 2400 HIM IR 2 B ph o ¥R B R H R
SR FE R RERRAT ARG, TR PR o Fa5 4
IR bR SRR R A B S AT R A AR Ak, BEY
TSR A SRR A DA R A PR3 19 22 S AR AR 10T,

* 6 NEPRIF/NEREEBERBAAHN G S MM LR S E

Table 6 Types and content of soluble, covalently bonded phenolic acids in wheat bran obtained from different sources

. B B2/ (ng/g)
JRILEEE ST BEERTR HEMR TAB(280) *MEEB AR K% B PAEER
1 - - 409.6745.32%  34.2140.54° 14.5940.75° -
3 - - 121.4843.219  23.6640.69° - - -
7 - - 160.11+1.25°  31.9042.12° 81.9542.31°
8 - - 188.0943.62° 32.18+1.01° 106.4743.54%

E: AR AT ST, BT AR RE & 8{EE 005 KF L£2 R I F,

242 REAEMBRATER S E

/N S I SR A TR 5 25 SR LR 70 4 Ffr gk iz o
R R G B 200N 2677.4~3401.8 pg/g, Ho b
By SR 2677.42~3401.83 nglg, % 5 T FRARH ) ()
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Table 7 Types and content of bound phenolic acids in wheat bran obtained from different sources

, WL/ (ng'g)
M BERAY A ———— — —— - = ”
JRILE B TR AR T B g T AR st & 2B EEAA KAHBE P AR
) BBPA 10.0320.54%  17.4441.56° 12.47+40.35° 83.5744.32° 2999.05+6.89° 736.99+45.99° 29.34+1.02%°
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