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Extraction of flaxseed proteins and the main anti-nutritional factors

KONG Hui-Guang, TIAN Shao-Jun"

(College of Food Science and Technology, Henan University of Technology, Zhengzhou 450001, China)

ABSTRACT: Objective To improve the utilization rate of protein in flaxseed meal, optimize the extraction
technology of flaxseed protein, and remove the anti-nutrition factors such as cyanogen glycoside and phytic acid.
Methods Alkali soluble acid sinking method was used to extract protein isolated from flaxseed meal, on the basis
of single factor test, the extraction process of protein extraction was optimized by the orthogonal experiment using 4
factors of pH, extraction temperature, extraction time and solid/liquid ratio. The basic components of the isolated
protein extracted from the optimum technological conditions and the content of the main anti-nutrient components
were determined. Results The optimal extraction conditions were as follows: extraction pH was 9.5, extraction
temperature was 35 “C, extraction time was 90 min, and solid-liquid ratio was 1:30(g/mL). The protein content (dry
basis) of flaxseed protein was 84.32%, and the extraction rate was 58.13%. In addition, the content of cyanogenic
glycosides (calculated by HCN equivalent) and phytic acid in the raw materials were reduced from 58.41 mg/kg and
24.10 mg/g to 4.50 mg/kg and 4.22 mg/g, respectively. The removal rates were as high as 92.30% and 82.49%,
respectively. Conclusion Alkali soluble acid precipitation can obtain high protein, low cyanogen and low phytic
acid linseed protein products, which can greatly improve the nutritional value of protein.
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Table 1 Orthogonal experimental factors and level coding table
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Fig. 1 Effect of pH on the extraction efficiency of protein from
flaxseed meal (n=3)
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Fig. 2 Effect of temperature on the extraction efficiency of protein
from flaxseed meal (n=3)
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Fig. 3 Effect of time on the extraction efficiency of protein from
flaxseed meal (n=3)
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Fig. 4 Effect of solid/liquid ratio on the extraction efficiency of
protein from flaxseed meal (n=3)
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Table 3 Basic component content of flaxseed raw material and
isolated protein

%2 Ko Ko Mg I AR Kl

iy Wi PERE  (HCN %440
% % (mg/
e Y vy ) (mekg P
WRRAFIECRE 39.13 1029 6.04 1.02 10.15 58.41 24.1
TEEM 8432 528 443 098 6.57 4.50 422

FURETY AR, RS RN R TR o SAORIR,

WU AR EIm &N . R R E S5, 1l

e R Hb R v 2 R 8 TR

&% 3k

[1] ZEmBA. RRAT OB A3 B U S 2 R PERF 9T (D). 685 TR K
2, 2006.

Li GY. Study on oil extraction and removal of cyanogenic glycosides by
two-liquid phase method and physical and chemical properties of protein
[D]. Wuxi: Jiangnan University, 2006.

(2] JASOET, BORGE, RN, S a- SRR p-MEIRRAR
2000, 25(6): 46-48.

1. PO,

Zhou LX, Huang FH, Yan CX, et al. a-linolenic acid and y-linolenic acid
[J]. China Western Cereals Oils Technol, 2000, 25(6): 46—48.

[3] Rubilar M, Gutiérrez C, Verdugo M, et al. Flaxseed as a source of
functional ingredients [J]. J Soil Sci Plant Nutr, 2010, 10(3): 373-377.

[4] Kadivar M. Studies on integrated processes for the recovery of mucilage,
hull, oil and protein from solin (low linolenic acid flax) [D]. Saskatoon:
University of Saskatchewan, 2001.

(5] AR, X, WSO, 4. SERR SRFME 3R KRR o
FEU]. EFRAR, 2003, 25(2): 157-158.

Dan JM, Liu JR, Zhao WB, et al. Study on the nutritional components and
characteristics of the linseed and linseed-oil [J]. Acta Nutr Sin, 2003, 25(2):
157-158.

[6] Dev DK, Quensel E. Functional and microstructural characteristics of
linseed (Linum usitatissimum L.) flour and a protein isolate [J].
Lebensmittel-Wissenschaft und-Technol, 1986, 19(4): 331-337.

(71 JA/NGE, ZEmise, T8, SRR SR ORI 8 I8 g B2 B 5 ik e
[31. BT, 2005, 26(19): 46-50.

Zhou XJ, Che XR, Yu F. Review of nutrition and toxicology of flaxseed
and its cakes [J]. Feed Ind Mag, 2005, 26(19): 46-50.

[8] Oomah BD, Kenaschuk EO, Mazza G. Phytic acid content of flaxseed as
influenced by cultivar, growing season and location [J]. J Agric Food
Chem, 1996, 44(9): 2663-2666.

[9] GB 5009.5-2016 &k %4 FEbRE i 8PS E [S].

GB 5009.5-2016 National food safety standard-Determination of protein
in food [S].

[10] GB/T 10358-2008 kM1 7K 5> KAER ) & i E [S].
GB/T 10358-2008 Oilseed meal-Determination of moisture and volatile
content [S].

[11] GB5009.4-2016 EfhE4axEFARE 5 RS ES]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

GB 5009.4-2016 National food safety standard-Determination of ash

content in food [S].

GB 5009.6-2016 fhhicAx[EZbRIE £Xib PRI A9 IE[S].

GB 5009.6-2016 National food safety standard-Determination of fat in

food [S].

FICF, SAETT, Ak, AF M- RR I AR 22 A
U1, & hiElE, 2007, 28(4): 276-279.

Wang WP, Guo SY, Li L, ef al. Assay study on content of polysaccharides

in stanuntonia chinensis by phenol-sulfuric acid method [J]. Food Sci,

2007, 28(4): 276-279.

GB/T 13084-2006 At s L T S].

GB/T 13084-2006 Determination of cyanide in feeds [S].

TR, T3, i, . SRR I E R

KSHEFIELT]. B ERRE, 2009, 30(10): 188-190.

Wang GR, Wan WG, Wang L, et al. Optimization of ultrasonic-assisted

IR

extraction conditions for determination of phytic acid in wheat bran by
FeCl; titration method. [J]. Food Sci, 2009, 30(10): 188—-190.

B, VRRTEL, . R MY JEat PR TR AR, 2003.
Wang Z, Xu SY, Tang J. Food chemistry [M]. Beijing: China Light
Industry Press, 2003

Svi AR, BRI R T A SR R B R R SE[D]. KM T Rg Tll
K2, 2016.

Xia KD. Preparation of Sacha Inchi proteins and their physical-chemical

properties [D]. Zhengzhou: Henan University of Technology, 2016.

BREET, AETE, AR N EE DA AR SRR 40 B A PRI
2 A TR, 2012, 10(3): 39-44.

Chen ZH, Guan X, Li JJ. Optimization of extraction conditions of soybean

protein isolated from low temperature soybean meal by response surface

methodology [J]. Chin J Bioprocess Eng, 2012, 10(3): 39-44.

GB 27152016 £ %A ZhRiE HRE[S].

GB 2715-2016 National food safety standard-Grain [S].

Yamashita T, Sano T, Hashimoto T, ef al. Development of a method to

remove cyanogen glycosides from flaxseed meal [J]. Int J Food Sci

Technol, 2010, 42(1): 70-75.

Jpd W, Shahidi F. Alkanol-ammonia-water/hexane extraction of flaxseed

[7]. Food Chem, 1994, 49(1): 39-44.
(e KEH)

LEr, MtARE, EEZERARFEA
Re. mEREYEBILRE.
E-mail: 83436948@ qq.com.

HLE, #R, TEMRFEARE.
MEREYMEATLR.

E-mail: shaojun_tian@ haut.edu.cn.



