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Removal process of phytic acid from wheat bran

YAN Jing, ZHA Yuan-Yuan, QIAN Jia-Mei, ZHANG Cuan’

(School of Bio and Food Engineering, Chuzhou University, Chuzhou 239000, China)

ABSTRACT: Objective To study the process of removing phytic acid from wheat bran. Methods The main
components in wheat bran before and after phytic acid removal were determined according to the national standard
method with the goal of phytic acid removal rate, and the phytic acid removal process in wheat bran was analyzed
and optimized. Results The optimum process of phytic acid removal was as follows: When the phytic acid was
extracted for two hours with 0.5 mol/L hydrochloric acid solution, solid-liquid ratio was 1:10 (g/mL) and the
extraction temperature was 20 °C, the removal rate of phytic acid could reach 73.54%. Increasing the extraction
temperature was not conducive to the extraction of phytic acid, and too long extraction time or too high solid-liquid
ratio were not conducive to the removal of phytic acid. After the treatment, the content of phytic acid and ash in
wheat bran decreased significantly, while the content of protein decreased slightly. The starch content and crude fiber
content were significantly increased by 16.70% and 30.10%, respectively. Conclusion This technology can be used
to effectively remove phytic acid from wheat bran, and its overall nutritional value is improved obviously, which is
more conducive to the processing and utilization of nutrient components in wheat bran.
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HEPR (phytic acid)—FIHLEFRY T, RINIBESHERR,
AT RA SRR ZE R, ok P S RE L,
DY PAR 5 SRR 75%1 2, i TR R B e
S EEETES, Bt AR, T, B
Rz AP BRSSP EAR . 26 6
VT REERASEE, Wi mE 5GP LR ERY R
(AW ORI, DR T DA A 2 £ A v i R S R
YRz —M,

FHIE M A R R 0 B R =Y, HE R,
AEFEETR 1600~2400 J7 to BT R, ZFEFRER, Hp
BEMA 15.02%, TEB 53.50%, BEELF4E 8.07%%%, {HIE
FH PR & S 25~58 me/g, 23 B AN ZH 431
TR R AR ST R, A R R 2 Ak 0 R,
o B L P R R A T R

B, MBI RO L A Bk, Bk
FHEA e A 50 F A B T 85 o T T 2 B Sk
AR R 23 B SR A R RS 20 kG A R, 6 IR o o 43
B0.7%., RBGRE 48 °C, WRLE 1:10 (g/mL), HEHUHTHE]
1.6 h S FAETRIR R H 1.865%, A I kH B HEI:, Rl
SUE E b NI NN TE G & SR el B S DR v
JERE, SR AR DA BB R IR BUE R, RS IRE 50 °C,
B IHA 500 W, HEFEITA] 20 min, BERRMCE 4.1%, BHE L
1:17 (g/mL), $2EUGREE 64 °C, $LEUE 33 min AR
330 1.23%, SIRGIEBUEAHL, 258 T 41.3%, ki
BRI B A6 ZE U B (350 1, SR YT Bk Ak
AR AR, KR e T R EUH ] . 20 RO A pe
S IEORY, SR PR 4 B R BBORMRME R, 7ERMEEL 1:15 (g/mL),
LR E 0.01 mol/L, IR 40 °C, flilTI= 500 W, fif
JEHTE] 5 min Z50F FAERRIRIERIR 2.527%, 2B
B, BIFERRYESAET, FHIR S $hHE AR R AR B 1 s B
TR TR, =S N B R R (4R LT
2., RYTEERBRYRIE 0.7 mol/L, $EHUHE 1 h, $RIGEF
30 °CEMF M HERRISR A 1.27%,

AT 5 SR s 700 A Bk S /N2 Bk o A TR ) 40
PT84 T A A O Ak, I3 1 JBE o ek LAt 21 43 1
SEMAHEAT T 08, DAHAAR 25 (58 5517 10 /N22 85 P R 1)
JBEBR Frids, ShEk R BER A U — A RS

1 MR5RE

11 MRS

FEEk, T, MiE 0.71 mm @25 H), %/

FE R R BR U i (BEJE = 95%); WeERER . BREREN . JT/K
B W AEER . =4 Z R (trichloroacetic acid solution, TCA) .,

KA. BIKgRR . = bk ral, Brhn T RAE
FRAFD,
JA 20031 BV F IO (1 P2 B A BR A AD); L
550 R A RAGHE B OHL, T 6 AL h-n] W6 e RE (i
AT ALER A PR R ); KQ-C RUBERGALAR At # (I
YW FAEALES); HH-2 BUE IR KB 50 (435 1T SR AR,
BCD-221CHC B pKAH (G M0 2E ey A R A 7D o
1.2 XWHE
121 EHRMy>HH
(WKAr & 3% GB/T 5009.3—2016 £ 5 2c 4 IH
FARME S POR A IE ), BT
QFEAFEE: 2% GB 5009.5—2016 { &% 4
FARME SR U IE ), AR
GWEM & 2% GB/T 5009.9—2016 { £k 24
FhfE B PIERNME ) , BRI,
(DMLY & 5% GB/T 6434—2006¢ 1 i Z 2 EH
PR SRDRHHORLZF 4R & il ) L RHEF RN A b ik ik
GRSy & 2% GB 5009.4—2016 ( B2 EHE
B BSOS PIE ), SRR
122 HEAERET
FREL 1 g2 25 H O 22 88 5 T B0, INA 40 mL
1.2% HCI 10% Na,SO, &, WAIHI 1 h, 5310 g &.0
20 min JEBF b IEIRES A ZE M BN & 75 5 20 1 (1
B, SRJEE 2 mL $2EUE S 2 mL 15% TCA (g/mL) T
JEBEESAE A, 7 4 °CYKFERAE 1 h, 5310 g .0 20 min J5 b
MR AR, FH0.75 mol/L NaOH ¥ & pH = 6.0~6.5,
K ER BRI LIRS FEWR), W3 mLHEYS 1| mL @
a5 (0.3% 3K % BR 0.03% FeCly-6H,0)1R 41447, il
Asoo nmﬁ[12713]o
DAAE R B b v, R = S04k b (0 1k 2 i M R
FRUERRZR, FEXTRE S P R R & U A . BT A
= (1)
m, x F x100
B r2n1 %1000 W
o X HEEA PRI &R, @/100 g; my A SR R
H, mg; my NFESL TR, g FONFRRRATE. 2RI 1
BRI A A= (Q2).
i s 22 po, . PO RE R 5 A
TR BR 2 (%) = e %100 )
123 F3PHBBLR T 654 5 #mAk
(DR R LRt
VIFHBR I BR 2N TP E FabR, IRHRBGHIAZE . $2IGH
WRRE . RN LG . RIBGE B T BRI [R] 5 > R 28 5% 27 Bk A A
R ISR B 2R 4 52 0
QR T 2tk
FERAN S IERE b, AR BRI E FE bR, LU
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R R TR AR E 0, R E R DKCE (4458
I iseit, XTERRRVS VR | RN L . SRERGE B N SR AT [E]
FHRFIATIERZ A, FHRFKFRELE 1.
1.2.4 PLABBRAE 5L 69 5 &

MR IR AR TS, BB iR,
BUTRE KR E M, VIIETE 55 °CHUAR P Ht TR M, 1
25 A, %M.

1.3 HIEAIE

KA Excel 3{FFI DPS HH b AR (4 X 52 06 B P bt
TTor AL 3 . 2l E 2, Frg Sl fdsE L ME 3 K, 4
RLPFBIEASD %R .

2 GERE5HH

2.1 HERRBRAIEZHFPEELES TN

EEHPFEERASNE 2, SR ER5HEPH
WP . FERE A ROKETE LA & (4, HLPERE
1T ER [ A 2R RN B 2R ARG 5 A IR 25.12%
48.06%. 8.12%H1 18.70%!*, 41, Szu6 i 22 5k bl
W2 7 R (4.42 /100 @), 5 3CHk AR A8 20T, A R
e FPUE YT, BEA R, S LR Y Y AL
KAl ik, FEOPRIR TR, AR T H AL 5
EpIMNEINE RN TR AT

RS IR 12, WA R A 2k, H s
FAT TR IR 2. G5 R BN, SIRESML, B
J5 A2 AR AR O 1k 0 AR, BRI 75.57% KA1 wtFEAR
81.30%, ULHWIRRYESME T, W ¥ic R KRS . EHR
FrEFEMR 6.70%, 1L ARBGL R A A B n] I R R i

Bo BLAN, TEMFUHLET4E 5 IR 16.70%F1 30.10%,
5 DR A TR R A B I A e AT R AR P AR, SR
REHRTE R AL ZF EAR X 5 A T
22 HEPHEESSRERBRAEZWESR
22,1 REBGAPE

MRS TR . CEESEHEE R, AR RERY
H LA — Bk A BH S R T AR, TR R kA R
ZRUE N A BRI RS ke [RIBS I A BRI SR, BE 4 FRARER
%F: 0.5 mol/L hBRIEHE" . 0.5 mol/L AERIEH"™ . 3%
ERBR(VV)+T0% L BE R (V-V)U L 1.2%E8 iR -+10% 6 B2 4 1%
W' R FHRRR G 1:40 (g/mL), 25 °CHEHL 1 h, ¥RITA 4
B RN 22 B R R B PR R R . 252K, 0.5 mol/L
LRV B RR F R, M 58.39%, HIVKJE 0.5 mol/L iR
W (57.93%), KRN EBFHP<0.05), [FEF NI L4
PEFES B8, Ve 0.5 mol/L R RV TRAE h 22 Bk i R i B
1435 B HEBGR
222 HBERRE

FAVENR L 1:40 (2/mL), 25 °CHEHC 1 h, AR L
FRIA I E(0.05, 0.1, 0.4, 0.7, 1.0, 1.2, 1.5, 2.0 mol/L)
Xof L R IS ok R R R 45 SR R, il R R VA TR M T,
TR 6 o 2R S S G R 0 N S TP R e A . R
SO EE A 0.7 mol/L IRHAF R LR R 5 K, AT B i T hl
HER RS WO B IR, 2Rk AR % A T REAL, PR
Vs, (ABE R B G OK, BRI AR R T OB S R
PR 257 X B4 5 R AR T U 4 A0, ik
—EREE B TRERE . FrliksE 0.7 mol/L Atk

®1 EXFIHERKER

Table 1 Factor levels of orthogonal test

K- A Eh RV FE/(mol/L) B BHik Ho/(g/mL) C ik /°C D I []/h E iR2:0
1 0.5 1:10 20 1 1
2 0.6 1:20 30 2 2
3 0.7 1:30 40 3 3
4 0.8 1:40 50 4 4
*2 HEERBERIEEHTEIEANEE
Table 2 Analysis of main components in wheat bran before phytic acid removal
FE i 7K 53/(g/100 g) HEFB/(g/100 g) TEHR/(2/100 g) *ﬂﬁéﬁg/ (g/100 WKA5y/(g/100 g)  AER/(g/100 g)
FEk 6.89+0.16 15.44+0.02 54.98+0.19 10.31+0.12 7.88+0.13 4.42+0.13
JBE A R 7 K 2.01£0.02 14.40+0.03 64.17+0.26 13.41£0.17 1.47+0.07 1.08+0.10

T RPAARKAS TN THES .
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223 #kik ®3 EXZR/IHTRER

SEF 0.7 mol/L EhFERYAE, 25 °CIEEL 1 h, I AR Table 3 Orthogonal experimental design and results
WH(1:10, 1:20, 1:30, 1:40, 1:50) (g/mL)XHHHER B RREZR iSRS A B C D E  BiBRE%
FOSENR . S S OR, TESTISE A, B v 9 PR 14, | L1 111 asseoas

AR B B S S R R, R T4 A

. 2 1 2 2 2 2 7132036
1:20 (g/mL)B BEBR RNy 62.75%, k3 KA.

v PR A oA, MR PR 725t R 30 3 ! 3 3 3 3 54.86:0.48
FIFHEFR AR TP 8, (B 2400k B E] 1:20 (g/mL)L) E 4 1 4 4 4 4 71154093
B, WEERY BRI E 2 AT, Hik, 25850 5 5 1 P 3 4 63.7140.61
Hrihh, BHE L 1:20 (g/mL) BB E . 6 5 5 1 . 3 65714013
224 RIEBE

KH 0.7 mol/L ERERVEWE, 1:20 (z/mL)AYRHA HRH 7 2 3 4 1 2 61312036
1 h, IFEAFRTRBUEE 25, 30, 40, 50, 60 °C)X 4 MR i 8 2 4 3 2 1 72.76+0.48
BRI ZESLER, B BEORIE RO, MR . s s 4 s esissose
RIETHRIGREAR, 78 30 °CHTiAF] 66.62%, Rk, AWF5EIE 0 \ , A \ U 0795058
HAIERBGEEE R 30 °C, BEMEEEASF] T 22 HORIR A o
225 IR 1 3 3 1 2 4 73.01£0.36

7E£.0.7 mol/L SRR . FHELL 1:20 (g/mL). &Il 12 3 4 2 1 3 63.60£0.61
417 o4& ATy N Sl
B 30 c,MfF‘T, fin?ﬂ%ﬂxaﬂﬁﬂio.a 1.0, 2.0. 3.0, 3 . . . 5 3 65504075
4.0 hXFTHHER BB R A . 455 BN, 1E 0.5~4 h JLRI,

PRI 1 h 5, HIRRBRR RS IE 65.89%~67.27% 14 4 2 3 ! 4 48054058
ZE), AR, LB LI AR R B A B R ARIR S 15 4 3 2 4 1 47.11£0.58
I, FERIE R SAS, S8 1 h O B SR ], R AE 16 4 4 1 3 2 56.47+047
RRIBEERAS 67.27%. k1 6747 6673 6694 6138 63.30
2.3 EFPEBRBBRIZMUL k2 6587 6147 61.44 70.65 63.56
] S 4 2% 57 A L
TEFLIR R BT il B, SR Lie(5)" IEAC 5 it K3 65.64 59.07 6021 5896 62.42

X 22 B b AR B BB A5 1F EAT A, SE B et S o B 4
k4 5428 66.00 64.69 6228 63.98

R 3.
DEARNIVECE ST A L A S E RS R 1187 68 6.06 1052 141
W ASD>B>C, BIt: BIER R i e J oA 1 Mo o3 256 ) 32 i) HTER  A-D>B>C>E
KR (R=11.87), HURHEIUR ] (R=10.52), HH L AL BAEAE  ABCD,
FISEIRAEL/N, A KRN IE A SR 25 R 5 0 MG 2 i i
44 R ABC\D, (3 HTidl), BIERFRIAEE 0.5 mol/L,
BREEE 1:10 (g/mL), $EBUREE 20 °C, FRIBUE 2 he AP, 4 EXRUBESHE
SEE 4 AR SR A A A;B,C,D, (Q—:Eﬁ\%ﬁ:), BN Table 4 Analysis of variance of orthogonal design

W E 0.7 mol/L, BHAE L 1:30 (z/mL), A 20 °C, It ARIE Ui M HBE M7 FME PE B
2h, TEMAM TR SN 73.01%,

o - o A 443.14 3 147.71  84.62  0.0021  **
DIARBR WL BR 2 (YY) B bR, XL 45 Wikt 2 nig 4
1AM, AR 5T A5 G el By B 16096 3 5365 3074 00094
Y=54.34+45.86X,-15.76X4-6.83X,*+2.62X,%-6.14X, X,- c 112.78 3 3759 2154 00157 @ *
0.94X,X5-3.58X,X5+4.15X,X,+0.97X3 X4
B RERIR C R EL R?=0.9344, P=0.038, i3iH]i%fim D 310.31 3 103.44 5926  0.0036  **
BB EK(P<0.05), SEEME REF, SCRIRE/N. PWAETI* 524 3 1.75

FiESE IR 4, SR FW, SRRRVKEE . RHRIL
TR ST ] 325 B 4% S 25 7K - (P<0.01), RO FE ik B B 3%
IKF(P<0.05). FHICTT L, EhFavk)E | SRIRUN ] . RRA L K B 103243
PRI B X AE R BB Y 52 i 2 LA S 12 B (P < 0.05). T *3RAE 0.05 KPR, #*FRTE 0.01 AE B,

2 5.24 3 1.75
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AR IE A SEIR AR 3 UL M HERA M, X IE 38 SE G
PG (LB e ) SR 1E 28 52 30 245 SR 25 B BT 15 B i e
GG IATIIESLE . RPRE L ZHEN
A;B;C\D,, 44 MR 2 St 2k B DA K 32 BRIRA IR RCR, X
TP AN ABC,Dy, ZEA TS RIRILAH G N
ABC\Dyo TATLIGWE 6 A1FAT, DIEHERILER (%) N84T,
BOFHIME (R 5).

x5 2HACIZETHEBRBRRHEREIESLE
Table 5 Verification experiments of phytic acid removal under 2
kinds of optimized processes

AsB/C.D, (S2¥aimi)  ABICiD: (S HTHAR)

SESAE /% 71.61 73.54
PRUE2E% 0.43 0.41
A5 RZB% 0.60 0.55

R BN, ABICDy(AHT i) LE T BRI R I Bk %
G, GAE] 73.54%, 5 IEAS S AR IR IR I bR A 258
K, UEIASCI BT AR il 4 T2 v 4. AR e R S R 8
BN, LB B R R, AR SRR A

Bk R R I B A B A T2 A R R vk E
0.5 mol/L, BHEFL 1:10 (g/mL), $RBUEE 20 °C, R[]
2 h, MBS AR BR AL E 73.54%., SIREFM L, B
MG KA & Ao FREML, EARSa
(14.40 g/100 g)B&AT F#AR; JEM % HE(64.17 g/100 g)FIAHEF
A frE(13.41 g/100 o) a A WIRE, 4B 16.70%H
30.10%. UaBAIZ ¥ AT LU 22 3k bR R 1) A RO B, B
AR IR 5 1 22 3K RS SR B B Bk s, s ) T 22 8k
s SR B TR
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