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Optimization of extraction conditions for determination of fatty acid value
in wheat flour
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ABSTRACT: Objective To find safe and economical extraction reagents and experimental conditions, different
extracts and experimental conditions are used to determine the fatty acid values of wheat flour high-gluten wheat
flour and low-gluten wheat flour. Methods Adopting benzene extraction method in GB/T 5510-2011 Determination
of fatty acid value of grain and oil inspection determining fatty acid value in wheat flour, after that, 95% ethanol and
anhydrous ethanol were used as extraction reagents respectively, and the oscillating extraction time was 30, 20,
10 min. Results The 50.0 mL of absolute ethanol was used instead of benzene, with temperature 20 °C, the
frequency 100 times/min, the shaker for 10 min, and the extract was allowed to stand for 3 min, the value of fatty acid
in wheat flour was 31.14, 26.32, 34.98 (KOH) mg/100 g, and the value of benzene extraction method was 30.47,
2593 and 34.84 (KOH) mg/100 g. The difference between the two method was in the precision range.
Conclusion Anhydrous ethanol can be used instead of benzene to determine the fatty acid value of wheat flour.
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W5 ) Blep R se /N2 98 v RIS R (L A 0 2 PR AR B0 . F

I
232 95%TBRIREE

Z: M8 GB/T 15684-2015¢ 5 W BREERI N BB RR A
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®1 ERNEBRESERBGAFNE B TR E(n=5)
Table 1 Fatty acid value of ordinary wheat flour by different

F 4 LB NEHERERBUET BN E B BRER B (n=5)

Table 4 Fatty acid value of wheat flour at different extraction

extraction reagents (N=5) time (n=5)

LTGR4I /min /[ff(’g{ @f{fj Z’iffg] RSD/% BLEGAR  HLIBUN AL /min /&iﬂgi‘ifiﬁ’ﬁ] RSD/%
g3 30 30.47 1.79 v 30 36.83 1.10
Tk L 30 36.83 1.10 oK Ll 20 33.68 1.51
95% L1 30 41.51 0.68 JoK L 10 31.14 0.77

®2 SEH/NEBRESERBGAFNE BB EM=5)
Table 2 Fatty acid value of high gluten wheat flour in different
extracts (N=5)

i 07 AR Y- 24 R

PEWGRAT) I ] /min RSD/%
/[(KOH) mg/100 g]
o 30 25.93 0.97
JoK L 30 30.95 1.11
95%Z. P 30 34.61 2.10

®3 KA NEBRES EHRBGAFN E B TR E (n=5)
Table 3 Fatty acid value of low gluten wheat flour by different
extraction reagents (n=5)

5 ERHNEHESERBET BN E BB ER E (n=5)

Table 5 Fatty acid value of wheat flour at different extraction

time (n=5)
LGRS L /min /&iﬂgﬁfg fggﬁg] RSD/%
oK Ll 30 30.95 2.10
Tk Ll 20 27.92 1.78
JoK L 10 26.32 2.78

6 RE/)NERTEA E IR BT B E A AR BR 1B (n=5)
Table 6 Fatty acid value of low gluten wheat flour at different
extraction time (N=5)

GRS ) /min /&iﬁgi‘i{g fg’(fi) RSD/% BEEGRAF  HUN ] fmin /[(i’ﬂgfiﬁj fi] RSD/%

ES 30 34.84 1.08 JoK L 30 40.78 1.52
Tk g 30 40.78 1.24 Tk 20 37.57 1.14
95%Z it 30 43.80 1.53 Tk 10 34.98 1.06

ML FEERE 1, 95% L BEERHUAR] . ToK ZRHREGG
SRR AR BRIEAHZE KT 2 (KOH) mg/100 g.
3.2 A [EHZEET[E E A B/ Z# o BE AR ER (B
3.2.1  RIK TEEAE A FRIGKF) 0 A8 i BAd

50.0 mL JE/K & BEE 3R BG4 0 e 4R R
100 % /min R #edR 1% 30,20 F1 10 min AYSZE4604EF, Ml
FE T /NFE A R AT INEE R AV AT /N2 AR S IR I R (L
W3 4-6.

M3 RN R E BRI R A S5 SR (R 4. R 5.
F 6VKFE, WiE IR IIE R A 4556, JoK 2 BEHBGR
I 22 B 5 R A 2 el /e 3 o FEFR R BT RIS 20 min
B, TEoK 2 B4R Bt T 0 R 18 A 2R 2 B 700 D0 A 1S K
T 3.21,1.99 #13.73 (KOH) mg/100 g, 34K MEE K 10.53 .
7.67 1 10.71%; Mi7EYRZHL B )24 10 min B, JE/KZ
i 41 T3 551 0 2 (i A R B IO R I (3 R T 0.67 .
0.39 1 0.14 (KOH) mg/100 g, KM R 2.20, 1.50 I
0.40% . M UL FEE AR, JooK & B4R S $E B
TEYRFEARELAT ] 10 min B, SoREEHCIN E I8 Vi BL (8 1
HZEHITE 1.0 (KOH) mg/100 g N, TEFRIE FRIF 9 268 06 22 (.
AKRTF 2 mg/100 g“HR &L .

3.2.2 95% T BRAE S AR BGK ) M) NG By BR AR

50.0 mL 95% & BEAE R $E UK 7, 43 5 78 45 K Ky
100 Y/min PR35 #HIRFE 30,20 Al 10 min AL 4LFF, W
TE M /NFZ Y L NS AUIR A /N2 R R DT R,
W 7-9.

£ OLBNFHET FHZEETE E S B E (n=5)

Table 7 Fatty acid value of wheat flour at different extraction

time (N=5)
PEWGAT SEHU E)/min ) &iﬂg ﬁﬁ;ﬁfggﬁg] RSD/%
95% 1 30 41.51 0.68
95%Z i 20 35.63 2.02
95%Z i 10 33.50 1.70

®8 S/ EMEEIR B ENE AR AT ER (B (n=5)

Table 8 Fatty acid value of wheat flour at different extraction

time (n=5)
WEGAR BB F/min  OERECEIE o,
/[(KOH) mg/100 g]
95% 1 30 34.61 2.10
95% 1 20 31.48 2.08
95% 1 10 29.42 1.64
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RO R/ EMTET F 2 BUAT )N 7 AE A BR {E (n=5)
Table 9 Fatty acid value of low gluten wheat flour at different
extraction time (N=5)

JiE s A 24

PRWGER SR ] /min RSD/%
/[(KOH) mg/100 g]

95%Z. % 30 43.80 1.53

95%Z, 1 20 40.06 1.02

95% B 10 37.53 1.15

M 7. K8, K 9KE, MEEIRGIRHUNH 455,
95% &, BEFEIRUR ) I 72 8 iR (5 2 el /N 3. e IR HR I
AF A1 20 min B, 95% & BEER IR & (A R R BUA T
M EE R T 5.16, 5.55 1 5.22 (KOH) mg/100 g, HAKIR
FEN 16.93%., 21.40%F 14.98%; MiZE#REES A2 10 min
B, 95% & FEHE U 71 R B A R AR IO 7 I 2 (B K T
3.03, 3.49 F12.69 (KOH) mg/100 g, K IEE N 9.94% .
13.46%F1 7.72% . M\LA FEHR 3 HTE, 95% C BHREGAF 5
SRR 2 i R (A A 2229 K F 2 mg/100 g,

4 4

AWFFEFEB, FH 50.0 mL JCKZERBGRH, EFREE
IREE 20 °C, #HYRA 100 YR /min R % #5354 10 min, HEBUK
FrE 3 minl M SOE T IR N IR TR E B, SR
R PI 5 H e 22 (3 AE AR E FR VR X 22 AR KT
2 mg/100 g“NRZEFER N . i, A5kl UK Z
B OR, TEFRMEIREE 20 °C, KA 100 W/min 4R35 6
PRFE 10 min, EBURHE 3 min!'®, il 404 FZEIRBUED
T /NIRRT R . A IR A IR P E B
T BRI, 5k FZRIREBGED, 1bot, JoK 2Bk —
M, BEXSS280 A B E IR E, T LR IR A 1
S EFE L BRI AR

SE R

[1] RIS 5 CE = ROM]. Jbat: G Tl H A, 2014,
Grain and oil quality examiner (3rd Edition) [M]. Beijing: China Light
Industry Press, 2014.

[2] GB/T 1355-1986 /NEZHI[S].
GB/T 1355-1986 Wheat flour [S].

[3] GB/T 8607-1988 i/ NEZHK3[S].
GB/T 8607-1988 High gluten wheat flour [S].

[4] GB/T 8608-1988 fikffi/NAZHI(S].
GB/T 8608-1988 Low gluten wheat flour [S].

[5] GB/T 5510-2011 MIMIKRE: ALEr. HoRbIRDiER (M E [S].
GB/T 5510-2011 Inspection of grain and oil-Determination of fat acidity
value of grain and oilseeds [S].

[6] FEIZR 4 A ™ W B A FILER) A A R Tl A AT s A R
SRR 2 LR AR N RSN R FRIEE A eh e\ R [ 53 12 i 7
e N RN A AR v e N RILANE R 5 AR A 2 b

e N R AN ) o Ao M A A 8 I S ke vl [ R T = 0.

NE(2015 458 5 5) [EB/OL). [2015-02-27]. http://www.nrce.com.cn/
Content/f73¢5440-77bf-478a-94af-258a646c00e4
State Administration of Work Safety Ministry of Industry and Information

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

Technology People’s Republic of China Ministry of Public Security
People's Republic of China Ministry of Public Security People's Republic
of China Ministry of Environmental Protection People's Republic of China
Ministry of Agriculture People's Republic of China National Health and
Family Planning Commission People's Republic of China State Quality
Supervision, Inspection and Quarantine Administration State Railway
Bureau China Civil Aviation Administration Announcement (No. 5 of
2015) [EB/OL]. [2015-02-27]. http://www.nrcc.com.cn/Content/f73¢5440-
77bf-478a-94af-258a646c00e4

[ 2 2 i B LR R S T A 2R 2 PR A LI BUE
i B [EB/OL]. [2017-10-30]. http://samr.cfda.gov.cn/WS01/CL1991/
215896.html.

State Food and Drug Administration. WHO international agency for
research on cancer list of carcinogens [EB/OL]. [2017-10-30]. http://
samr.cfda.gov.cn/WS01/CL1991/215896.html.

GB 12268-2012 fEl b2 £ 3K[S].

GB 12268-2012 Dangerous goods list [S].

BTFUR, M, TR, RT/NEBNRITRAE A I 7 2 R I]. B
BT, 2014, (4): 74-75.

Jin XJ, Lu F, Yu YH. Discussion on the detection method of fatty acid
value of wheat flour [J]. Grain Process, 2014, (4): 74-75.

RERM, IR, B8, /NEMIRITRR (I8 A i L] Rolk
58K, 2013, (7): 4.

Xiong SM, Ren XJ, Shao ZM. Optimization of conditions for
determination of aliphatic acid value of wheat flour [J]. Agric Technol,
2013, (7): 4.

RB/T 214-2017 #G30 HLH BE BN E RE T IFA S K I ALAL 3
FR[S].

RB/T 214-2017 Qualification evaluation of inspection and testing
institutions-General requirements for inspection and testing institutions
[S].

GB/T 15684-2015 A4HRIEE T NEMTFR{EAITISELS].

GB/T 15684-2015 Grain milling products-Determination of fatty acid
value [S].

NY/T 2333 -2013 AL, eSS BRI E[S].

NY/T 2333-2013 Inspection of grain and oil-Determination of fatty acid
value [S].

GB/T 20570 -2015 FKAHAFSTHERLI[S].

GB/T 20570-2015 Corn storage quality determination rules [S].

GB/T 20569 -2006 R4 A7 T HIERLI[S].

GB/T 20569-2006 Rice storage quality determination rules [S].

LS/T 6105 -2012 MRS A4 KA HTRRIERIE A ShibE s
HHL[S].

LS/T 6105-2012 Inspection of grain and oils-Determination of fatty acid
value in cereals and products-Automatic titration analyzer method [S].
GB/T 3358.1-2009 ZEif=AiiC RATS 55 1 oy — g RiIES
THERIARIELS].

GB/T 3358.1-2009 Statistical vocabulary and symbols Part 1: General

statistical terms and terms used for probability [S].

(TE%RE: T KR

T F IREM. TEARFEAR
M. BmRESREEN.
E-mail: 234365438@qq.com



