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Abstract: Objective: To study the technology of extracting gliadin
from gluten and separating different gliadin components.
Methods :

settled at 4, 10, 20 and 30 °C for 1, 2, 4,

The solution of gluten dissolved in 65% ethanol was
8, 10, 20 and
40 hours respectively, and the mass of the precipitated gliadin
was measured. Further, the gliadin prepared by static deposition
at 4 “C for 12 hours was used as raw material to study the separa-
tion of gliadin component by modified zeolite with KOH in differ-
The zeolite was modified in three different mass
50% and 80%),
(30, 60 and 120 min) and four different heating temperatures

(30, 50, 70 and 90 C).

ent conditions.
fractions (20% , three different heating time
Then the modified zeolite was put into

the gliadin solution for adsorption, after that, the adsorbed
zeolite was put into a chromatographic tube and was eluted by
ethanol. The eluted components were divided into three equal
parts. After refrigeration for a while, the precipitation weight and
UV absorption wavelength of each part were measured. Results:
The maximum output of gliadin was 24 % , and the output of glia-
din after static deposition at 4, 10, 20 and 30 °C for 40 hours was
16.6% . 20.6%, 24.0% and 18.9%, respectively. Microscopic
images showed that both large and small spheres (a-, 8-, 7-glia-
din) appeared in gliadin at the beginning of the deposition, and
worm-like gliadin (w-gliadin) appeared at 4 and 10 ‘C after
10 hours deposition, and worm-like gliadin aggregates appeared
in large quantities after 20 hours deposition. The maximum sepa-
ration amount of gliadin was 10.336 g per kilogram zeolite when
the zeolite was modified at 50 °C for 120 min in the mass fraction

of KOH solution of 20%. The gliadin isolated from the blank ex-

periment of the same group was 4.730 g per kilogram zeolite, and
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the maximum amount of separation was 5.606 g per kilogram ze-
olite, more than that of the blank experiment. According to the
UV absorption wavelength analysis, the maximum UV
absorption wavelength of gliadin was all-around 288.4 nm. The
first principal component of column analysis was alcohol-soluble
gliadin with low molecular weight; the second principal
component was alcohol-soluble glutenin with high/low molecular
and a-» -5 7-» w-gliadin, the third principal component was al-
cohol-soluble glutenin with low molecular weight. Conclusion:
The temperature had a significant influence on the output of glia-
din. The separation of gliadin was promoted by zeolite modifica-
tion, and the amount of separated gliadin was closely related to
the mass fraction of KOH solution and modification time.

KOH; zeolite; column

Keywords: gliadin; static deposition;

chromatography

INEEHEEANBEEEN N o f 70 4 TR
KRLEHHEAMEEAND V. ERIFEE AT M
P o {0 T A9 266 0 O LA A TR P R A G L R DR AR N 2
TEA [0 A, BRI AT AR Sy B S AR T R A B Y (el
AETERSTT . R B 6526 1 K I TS L AT
JC R 42 E B v 2 R T A B E R A A or st L A
ST HR IR e 4 3 Tt AR P AR B 4 S [ M O
AT BB . BT ROBRAR 4385 2 8 05
RIS R B VA R R R MR s R L
B BLAS T 1 EL A B I e 4 g et

FEJE ATV 2 A AR & 9 v 4% AL 43 o ] 2 A R 3l AR
TV AR T 25 S L 2 20 TR 0 TG K A 2R 4 43 B T OK B A4k
NN R 3 =y TR N SN S = Wk 7/ EZ 0L A 2
[T $7 R S I P A e I £ T A B AR
WA R RMAEAE B A0 712 09 8 F 5 e b1 kL, B 38 4%
PEIR B RGBT P T AR E AR, 5
120 ROV R £ 1% J22 A T R A L L SR R ok A R 2 T R 4
NG g S N S B U AT
IR & N A NG i 0] SR - S s

IG5 0BR AL S A 2 B R R M T R A A
Gy T2 U SR B4R 45 oo il o st 0 2 4R 4k ) A
BT
L eSSk
L1 #E5E

BB Gk R

JooK R A B o Al R T BB R
AR

BRI 2 000 U/g, REH i WRHE & A R
NCIE

KR GRAL LD i

EAME N EBREAREABEIZAAREAS S

A, PCE U 8 K T 4 46 DH-101-3BS B!, K ¥t i o 3
SCH LA BR A H] 5

R B0 AL . 1535-1 AL, 8 e AL 92 36 = A A FF KA
PR A 5

240 0 W 4y % 8 B iT: Lambda25 A, 3% [H
PerkinElmer 2\ 7 3

& i HE L H 4 WP25A B, KT 28 07 1Y
A PR

Hi = 7 B 8% . KH-8700 B, ¥& Wl b H & R

il

AT
WERE 2 e RE-52AA B, |7 3 A AL 28T 5
e R sh B Rs  JI-1 B, K N Bk B R
HBRAF

L F K YD202N B, | i A 25 B 22 A2 A7 IR 7D

WOAH 353 < 2 $E 48 1260 Infinity [T B, 22 540 B4
AT

2 A FEBOGEHUR A : DAWN HELEOS 1 B!, 2 [5
PAERFA A 5

B B WOLIE AU AL : DynaPro NanoStar &, 3% [ 1 HfE
AT

1.2 WB|AH*E

1.2.1 BEESEAMRYHE KBl ESIm 200 g
BHE (Vg ¢t mamgy 30 ¢ 1 (mL/@ W FIRB 50k 65%

BZ B, 8 F 30 ChkmaFIFHIE 2 h 3 KE O
(3500 r/min,3 min) , L _F V5, H R 78 R A8 75 th B2
JG s FTAS VR AR WA VS B VAL 4 1 SRR b R 9
AT 4,10,20,30 C TR EBEDT 1.2,4,8,10,20,40 h,
JRASULVE MR 4Ly 2. R E R THES A M T
#H (R 200 g B ks 19T 48 o) 1Y Ho Ml Ry BETL 3 5 T i
B 28 A W Vo IR 1 L T B A R R B0 T AR
BN B Ty 3. UUVE N BEVA 2R 44 4. P i D0
B 5 e O 38 A D' U AR TSR

1.2.2 WA oAb RE RS PO 500 g W 1L SRS
A KOH %38 Ot 4304 510k 2026,50%,8000) H £ %
R A 1~2 em. BB A B A K IR B L 4y
SBCE 4 A R FAE B (30,50, 70,90 “CHFI 3 A>T
JnF S ] (30,60, 120 min) ;4 KOH 3 #AL #L3 /5 1
ANZERKBE R R BAAXT

123 PAWMEEED K4 CTHEEED 12 h &
1 B R UV % TR R4 RO 6500 189 Z i e, 1) b
AL KOH Ak 3T 1 0 o A7 Wb 0 k803 ¥ W B0 T L ik
B 3 h 5 R AR

1.2.4 BEREAHSTE RMZENE. B OEEIE
JEAT A B A . DL G iR Ak 3 A Wk A D T E AE L ) 2 AT AT
T C 2 KOH &b 20 B2 B335 28 11 0 i A, 1 G
IR BN SR SRR WA 1~2 em

175



2B 5% % EXTRACTION & ACTIVITY

(320 300 mL), £k 41 W Bff 10 min J& . 375 JFF 4% )2 #r
AL v RV R AL i’l\#uu}jﬁ.ﬂﬂ@(wﬂﬂ” I
JPE 455 = S e i B AN 414y 100 mL, 43 AR AT
4 A.B.C,
1.2.5 PR O SRR KRR M AR
B 3 A4 E A CRE IR 12 h s BUR AR & F B il
BRTE— 5 P e 25 R ASC Tl Wi 0 e » R0 43 T AR 2 7 i 15
TUVE BN BEVE S 1 B RF b 25 B2 5 B S, 0 A BB o
535 B A FULINE R] | B Ak LR 3 X 3 A B VA AR A
WEE R ZN, Bl TR, A mA 4~5 mL
TRFLArH0 R 6506 (1 2 B, FH 440 46 0 LG A i 0 3 A 4
53 BIULTE A ZBE W 50 43 15 1% )5 SR 58 40 43 O o
THI R 5 b e KR i I
1.2.6 FER&EOSFENE  FHESCET19 T/ I & J7
B LLWE A FEJE BT 2 5 T AR = A 4 A U sl A R R
BB i A% B 2 AR B WO B R R 25 9 06 X
(HPSEC-MALLS-RID) #4743 87 » & Fil Astrab % {1 Wi 4
AL FREHE
1.3 ZitFEaE

MABIEHR A 3AEREIRKMWIGE R F K55,
FIFI SPSS A 1347 25 S M43 4T
2 RS0
2.1 BRREARNEREHERNEERMEXR

A543 I 4y B 4R W 43 I AE 4,510,220, 30 C T i L BE
UT1,2,4,8,10,20,40 h, W BE UL Y 8 2 0 BE 0%
SR E 1 R,

&1 AT R BETUAT 1 ho 4,10 C AT i
EABTIHERRES K Hig 2 F 584, 54w dl L
T ARBEVUL BEIE R E 5 1~4 h 1§,20,30 CPHFE & BEDT

HETFIG SR K T 4,10 CHABIAE A K BE;
4~20 h BF,20,30 “CHIAHE S EEDTHE Z/MEHE 20 h i

PR B DOUE S 45200 . 4 CCTF Y R T b I il A5 2 AR P
\ 24 -m 4 C
E %(2) —— 10%C
2 20F .
w50 20T
= Ee * 0T
14t
I e 12F
[SEERTIR
&= gt
&I el
4
: 2f
A O \
0 1 8 10 20 40
%Em?ﬁﬁﬁﬂlﬂ
Static deposition time/h
Al BEEGQRILELHERTEBERNENGXZR
Figure 1 Relationship between precipitation rate of

gliadin and static storage temperature as well

as time
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temperatures and storage time (X 400)
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Figure 3 Comparison of images of gliadin precipitated at different temperatures and time (X 400)
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Figure 4 The effect of different treatments to zeolite on

separation of gliadin components
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Table 1 The Molar mass and contents of different components of gliadin obtained by column chromatography
yy  BEOTRM THATRM. R IR B o 48 B/ %6
- (g » mol 1) (g + mol™ ) (My/M,)  0~20000 20 000~35 000 35 000~70 000 =70 000
A 101 225 176 723 1.745 49.448 2.657 14.082 33.813
B 107 761 163 292 1.515 34.485 14.910 15.854 34.751
C 198 676 282 839 1.423 61.071 5.235 0.360 33.334

T 0~20 000 A fIR3 T4 [ 4 B 520 000~35 000 iy a- - y- B EE 535 000~70 000 24 w-FEHE 5 >>70 000 H &

O FRBE G &L



&M | Vol.37, No.8

EEHM oS 7o BEEEN.C A0 EBEWN NKST
HERAEH. B CAahmasFRBEEAEAST
WL AB AT RAR 2 i TR 4 4 1T 1 4 T
TIERT A B UGy, ROrF i BV 4 8 1O T 18 4 J
PEEA TEEEAE A R A% 2 a0 T A5
A it PR R U/ THT A% A A R I I 2 %
3 g5

TS XA TR S A TR R T VA AR Y 3R BB O D B 4R
W i 0 B0 AR R AT 3 BT R 5 WV R 1 Y e R AR RS
5 I LA A% £ A TF ) 4 0 A 2 11 O JROR) B 2o X 43
L R 58 AN R V2 3 4 F S 3 BT O A AL
AT BEEEEOE S T2, 450, IR B B O s
USRS AR A I AFTE 4 CERER T 43 owy oh 42 Bt v 2R
A ROR Bl SRR AT 3k 24 % s KOH 2otk i £ )5 B 40 B
By 2R i 5 KOH 0800 &40 80 R L, 5 el P i T 2
1E LR 50 °C  KOH W5 & 43 50k 20 %6 4k #R s fi]
7 120 min B FAL 2T A RV AR 43 B A R T B B
10.336 g/kg Wh A1 AR T2 OIAI /3 B L 2 1 5.606 g/kg
oA, AR S AN A BT B AR LA 4 1 B K SR A
WO K 7E 288.4 nm [ff . #E E DT AR P BV AR 1
a By TR AV A SETTENT o BEVE R A AL 5 IR
BEUUNT Y o 840 55 B v 48 2 1 0 7 10 95 A e vk R T
BAEF S PR R T 4 s O T A0 A0 S 1 5 A T R A
B L AL53 53 25 BN, R A SR I WF 58 RN & R 7 1]

2 % Uk

(1] Tk i, &R, 8. NEREEE A MU R TR 'R
22006, 27(12): 813-817.

MA Yong-qiang, HAN Chun-ran, SHI Zhong-zhi. Advance on the
study of wheat gliadins[J]. Food Science, 2006, 27(12): 813-817.

[2] ANG S, KOGULANATHAN J, MORRIS G A, et al. Structure and
heterogeneity of gliadin: A hydrodynamic evaluation[J]. European
Biophysics Journal, 2010, 39(2): 255-261.

B3] 422, iR, sk SR 2 N E R R EE A 5 T A R
R AR 6 2R AT (0], A AR 241, 1999, 14(D: 15,
YANG Xue-ju, LU Shao-yuan, ZHANG Rong-zhi. Relations
between protein groups and bread-baking quality characters of
wheat[J]. Journal of the Chinese cereals and oils association, 1999,
14CD: 1-5.

[4] /N, SBAURE, 2P0, 2RI B 1 5 42 4 B8 1 LU (X o A A 1
T 5 WA [T, 7 A oLk 2 2= i CE AR R 22 D, 2020, 41(2): 27-33.
XU Xiao-qing, GUO Zhen-xiang, GUO lJia. Effect of the ratio of gliadin
to glutenin on dough characteristics[J]. Journal of Henan University of
Technology (Natural Science Edition), 2020, 41(2): 27-33.

(5] £ DR, XUS, X AR S, . Wy 8 A A A 2R G He 0 TRy 2
VK8 Al BT S IR [J]. 13 8 S AL, 2019, 35(10): 6-10.

WANG Xi-qing, LIU Ying, LIU Dong-qi, et al. Effects on the

quality of flour and deep-frozen dumpling from the proportion of

EAME N EBREAREABEIZAAREAS S

prolamin to glutelin[J]. Food & Machinery, 2019, 35(10): 6-10.

[6] CALLEJO M J, VARGAS-KOSTIUK M E, RIBEIRO M, et al.
Triticum aestivum ssp. vulgare and ssp. spelta cultivars: 2. Bread-
making optimisation[J]. European Food Research and Technology,
2019, 245(7): 1 399-1 408.

[71 205, kg 4x, A=W, 45 /0N 1o 70 0l % HG B A R 4 5 iy PR 3R

BT BE R ()] o B R A4, 2019, 19C1D): 278-285.
LI Fang, ZHANG Ying-quan, LI Ming, et al. Research progress on
affecting factors of wheat gluten formation and physicochemical
properties[J]. Journal of Chinese Institute of Food Science and
Technology, 2019, 19C11): 278-285.

[8) S, N RE. Je FWey IV 1T 43 A 19 /0N 22 A8 Ty I v 2R 11 40 8 T 1k
WEFE ] ARALHLBK, 2011(8): 101-104.

GUO Jia, BIAN Ke. Fractionation and isolation of gliadin from vital
wheat gluten based on response surface methodology[J]. Farm Ma-
chinery, 2011(8): 101-104.

O] A2, Zdfh, £k, & ZREEAMESE =BT
BWFSE (3], KM TR 2 e 24 4T, 2004, 25(3): 33-35.

SI Xue-zhi, LI Jian-wei, WANG Jin-shui, et al. Extraction of
glutenin and gliadin from vital wheat gluten [J]. Journal of
Zhengzhou Institute of Technology, 2004, 25(3): 33-35.

[10] BIETZ J A, BURNOUF BIETZ T, BURNOUF J A. Chromosomal
control of wheat gliadin: analysis by reversed-phase high-perform-
ance liquid chromatography[J]. Theoretical and Applied Genetics,
1985, 70(6): 599-609.

(1] R ¥, BB, o 2000 (038 1 78 55 F 0040 5 A 00 v i 2
FHIY ASF= 5o T« 2], 2009C1): 89-92.

TANG Ling-ling, XIA Ming. The application of HPLC in protein's
separation and analysis[J]. Academic Periodical of Farm Products
Processing, 2009(1): 89-92.

[12] ROTHSTEIN F. A column design for reverse-flow sephadex gel
permeation chromatography[J]. Journal of Chromatography, 1965,
18(1): 36-41.

[13] WELTON J L, WEBBER J P, BOTOS L A, et al. Ready-made
chromatography columns for extracellular vesicle isolation from
plasma[J]. Journal of Extracellular Vesicles, 2015, 4(1): 1-9.

[14] BB, VEZAL, B vk vk, 5. AL 2 ik g b 3 I 28 3 A 5 40—

A LG TE R AL BT 5T 5 P A (D). O3 2 5068 20 A, 2020,
40(4): 1 107-1 112.
WU Kang, WANG Jia-quan, ZHAO Bing-bing, et al. Ultraviolet-
visible spectral characteristics and mechanism analysis of purifica-
tion of phycobiliprotein by column chromatography[J]. Spectros-
copy and Spectral Analysis, 2020, 40(4): 1 107-1 112.

[15] BERGER T A. Reduced plate height of 1.65 on a 20X 3 mm col-
umn packed with 1.8 pm particles in supercritical fluid chromatog-
raphy (SFC)[J]. Chromatographia, 2019, 82(6): 971-974.

[16] WILLIAMS T I, WEIL H. The origin of column chromatography[J].
Experientia, 1952, 8(12): 476-476.

[17] MACKO T, PASCH H, DENAYER ] F. Adsorption of polypropyl-
ene from dilute solutions on a zeolite column packing[J]. Journal
of Separation Science, 2005, 28(1): 59-64.

(F#% 192 70

179



192

2B 5% % EXTRACTION & ACTIVITY

[21] S, 5k PFZ, sk Ei iR, . b S S E SR L 2L &
LA AT SE[]. £ b S LB, 2019, 35C(11): 191-197.
JING Yong-shuai, ZHANG Dan-shen, ZHANG Rui-juan, et al.
Study on the compound enzyme extraction process of Glehniae
Radix and its physicochemical properties[J]. Food Science, 2019,
35(11): 191-197.

[22] B A= 3C, %, HE, 45 0 ORISR I L 2 R f A b
I BT (9], £ A BEAE, 2015, 36(10): 59-64.
BAI Sheng-wen, TANG Chao, TIAN lJing, et al. Extraction and an-
tioxidant activity of total flavonoids from sea buckthorn pomace[J].
Food Science, 2015, 36(10): 59-64.

[23] ot i . i3k i Bl 2 BOA Sk 75 oP i 2 0 22 b &2 4 T 4 Y
RALIT). &5 R RERHE, 2017, 53(4): 39-44.
GU Hao-feng. The optimization of dosage of complex enzymes in
enzyme-assisted hericium se-polysaccharides extraction[J]. Food
and Fermentation Sciences & Technology, 2017, 53(4): 39-44.

[24] YA L, BAH, ML, 55 1 2 BRI 240 1k KOt B
VR BT SM A7 [9]. £ b ol BHE, 2015, 36(16): 299-303.
QI Rui-ting, HUANG Ju-qing, GAO Wang-lei, et al. Extraction

B 2388 | 2021 £8 A | RS

and physicochemical properties of the polysaccharides from
bamboo shavings[J]. Science and Technology of Food Industry,
2015, 36(16): 299-303.

[25] £ %, BRI, Sefi i, 5. 52 I v A B 48 U 7 B2 2 1 19 I
ZARALLT. IR 4Ol 2, 2018(5): 86-88, 91.
WANG Ying, CHEN Yuan, NIE Qian-qian, et al. Optimization of
polysaccharides extraction from pomelo peel by compound enzymes
method[J]. Hunan Agricultural Sciences, 2018(5): 86-88, 91.

[26] B8 4, BRIRAT, RER UL, 5. B & MR IR H A M 2 0 1
ZARALBETE D] £ i Tk A, 2012, 33(12): 285-288.
YANG Rong-sheng, CHEN Lian-hong, TANG Jun-ni, et al. Opti-
mization of polysaccharide extraction from Lethariella
Cladonioides by compound enzymes method[J]. Science and Tech-
nology of Food Industry, 2012, 33(12): 285-288.

[27] WRHE, Wk, 296 X, S5, 8 75 B B 52 4 vk 4R IR T 2 H
B T A5 0] H E A, 2017, 36(10): 139-143.
CHEN Yan, YAO Mi, LI Mei-feng, et al. Ultrasound-assisted com-

pound enzyme extraction technology of polysaccharide from Tri-

choloma matsutake[J]. China Brewing, 2017, 36(10): 139-143.

(k&% 162 T

(4] X%, o ek, &1 0 RR, 2. 2& 30016 4 B 28 160 2% 19 A b Bk
FEAS TN [J]. Molk TR 2441, 2019, 41D 115-120.
LIU Ying, ZHOU Xiao-lin, HU Zhong-kang, et al. Wood defect
detection based on optimized convolutional neural network [J].
Journal of Forestry Engineering, 2019, 4(1): 115-120.

(15] EFEEE, BRI, PR . 3 T ook £ B 28 W 25 1) fh 2T 22 1f 3
TR B U (0] 45 21241, 2020, 41(4): 115-120.
WANG Ze-xia, CHEN Ge, CHEN Zhen-zhong. Surface defect rec-
ognition of chemical fiber cake based on improved convolutional
neural network [J]. Journal of Textile Research, 2020, 41 (4):
115-120.

[16] & i, T oo #F WO 005 1 B 2l HIL AR N % 42 1 ) BF 9 (D).
PULMBE T 5 3, 2018, 12(1): 242-244.
WANG Zhi-zhong. Research on mobile robot path planning based
on improved ant colony algorithm [J]. Mechanical Design and
Manufacturing, 2018, 12(1): 242-244.

[20] CAETANO C E F, LIMA A B, PAULINO J O S, et al. A conductor
arrangement that overcomes the effective length issue in transmis-
sion line grounding[J]. Electric Power Systems Research, 2018, 46
(5): 159-162.

[21] TA Zhi-wei, WANG Li-Jun, ZHANG Jin-chuan, et al. High effi-
ciency, low power-consumption DFB quantum cascade lasers without
lateral regrowth[J]. Nanoscale Research Letters, 2017, 12(1): 88-95.

[22] A BE, KR, S B, 5. LT 19 o o AR i 2 ) 2% 1 4 &
BRI 7], £ 5 5 LA, 2020, 36(2): 140-145, 181.

YANG Zhi-rui, ZHENG Hong, GUO Zhong-yuan, et al. Defect de-
tection of jujube based on convolutional neural network of net in
net[J]. Food & Machinery, 2020, 36(2): 140-145, 181.

[23] 5K &, BROGER. JE T fe /s = 3R 324 kLAY BILAR B 58 R
B[] MR, 2011, 30(7): 97-100.

ZHANG Yu, CHEN Guang-li. Machine vision recognition method
based on least squares support vector machine[J]. Measurement

and Control Technology, 2011, 30(7): 97-100.

(k3% 179 70O

(18] Sty o), VETFH, X S35, 46, 4k i b A 0 i R 2 TR B i
KU IF B AT L], [ BRI 2, 2020, 40(5): 2 116-2 123.
SHI Hong-le, WANG Shi-xiang, LIU Yi-qing, et al. Enhanced deg-
radation of diclofenac by catalytic peracetic acid using Fe?* modified
zeolite[J]. China Environmental Science, 2020, 40(5): 2 116-2 123.

(9] B BB, Fe4R T, BRI Ty, 4. BEI B B (I8 5 2 M W0
D BRI R Bk B A iRt 2 W 03 e B A3 A (9], WL AR B
2020, 61(6): 1 166-1 167, 1 175.
HU Wei-zhen, QI Zhen-yu, CHEN Xiao-fang, et al. Determination
of molecular weight and distribution of polysaccharides in Den-

drobium officinale by size exclusion chromatography-multi angle

laser light scattering[J]. Journal of Zhejiang Agricultural Sciences,
2020, 61(6): 1 166-1 167, 1 175.

[20] PINIER M, VERDU E F, NASSER-EDDINE M, et al. Polymeric
binders suppress gliadin-induced toxicity in the intestinal
epithelium[J]. Gastroenterology, 2009, 136(1): 288-298.

[2ITHU Y Q, YIN S W, ZHU J H, et al. Fabrication and characteriza-
tion of novel Pickering emulsions and Pickering high internal e-
mulsions stabilized by gliadin colloidal particles[J]. Food Hydro-
colloids, 2016, 61(1): 300-310.

[22] PAANANEN A, TAPPURA K, TATHAM A S, et al. Nanomechani-
cal force measurements of gliadin protein interactions[J]. Biopoly-

mers: Original Research on Biomolecules, 2006, 83(6): 658-667.



