%39 B 1M W *’:I’ & jt % 2 ﬂi Vol.39,No.1

2018 4£ 2 H Journal of Hebei University of Science and Technology Feb. 2018

X EHS :1008-1542(2018)01-0035-07 doi:10.7535/hbkd.2018yx01005

ZIUBUK AR F R R AT
L BRAE H Y 25 B

IEEHAA,E FLE KR EI R B

(I.RHRKFEHFEAHIAEALE . @I RA 6101065 2R LI e TF &5 ZHTE, 9N KA
610106)

W E AR -ARKMAMRERATKREF T RO RREONFEREG. RN (CE R (ZF
WAL 1t 2) /B R AR AKAR R TR S F F AR E G 5 A AT R, i
TR 2 EOERARRMKREATO SR A DR ESFHE, RAHEREFI-F Kéﬁvfk
FOHRBEEREMN, FREREAN . S ZUMRAAKRARA 27.5%(TE+FHE) (= F KR
K1 D 26 UARBREN, FEONIRAKE D EREXIZR; S A KRAZARN 17 6/
(TE+ A (ZF KRB A 1 DA 24U RBEN REON SR ARKZ D FREAINZKX,
ZARKMKREZASBEFROLSREBORBETH O R R EHD R RO T ROERZTORRF AL
A RIAFE R R,

EBF A IBEMEHR, —ANKBRELZ; EZF TS5 %9
RESES.0652.62;Q5127.1;Q5121.2 XHtFrER:A

Extraction of globulin and albumin from Cerasus humilis by
binary aqueous tWO-phase system
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Abstract: In order to optimize the extraction conditions, an binary aqueous two-phase system (BATPS) composed of ethanol
and acetone(volume ratio is 1 ¢ 2) and ammonium sulphate is selected to extract globulin and albumin from Cerasus humilis
seeds. The distribution characteristic of the globulin and albumin in this aqueous two-phase system is reflected by comparing
critical data such as partition coefficient and recovery rate. The experiment shows that the optimum conditions of albumin is
composed of 27.5% ethanol and acetone (volume ratio is 1 ¢ 2), and 26% ammonium sulphate, the optimum conditions of
globulin is composed of 17.5% ethanol and acetone(volume ratio is 1 ¢ 2), and 24 % ammonium sulphate. These results suggest

that the BATPS is efficient in extracting albumin and globulin with bright application prospect, and has great potential to be
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used in natural protein extraction.
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Tab.1 Extraction of globulin from aqueous two-phase system A
A/ mL Wt
s
1 2 3 4 5 1 2 3 4 5
A 0.50 0.25 3.30 3.80 4.30 — 0.177 0.227 0.285 0.266
T AR 9.48 8.00 6.80 6.70 6.70 0.417 0.460 0.587 0.606 0.607
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Tab.2 The K, R, and Y values of globulin in the aqueous two-phase system A
Y/%
A LAY BT R S8 % R K
Y, Y,
15.0 0.053 — — —
17.5 0.281 34.7 8.89 91.12
20.0 0.485 35.5 14.77 85.23
22.5 0.567 44.6 20.17 79.83
25.0 0.642 41.2 20.91 79.09
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Tab.3 Extraction of globulin from aqueous two-phase system B
R/ mL W%k B
i H
1 2 3 4 5 1 2 3 4 5

AH 1.95 2.15 2.90 2.90 0.274 0.265 0.349 0.374
TR — 8.45 8.10 7.50 7.60 — 0.511 0.647 0.606 0.724
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Tab.4 The K, R, and Y values of globulin in the aqueous two-phase system B

Y/%
i R i 1) I 4 B/ U6 R K
Y, Yy,
20 — — — —
22 0.231 51.0 10.54 89.46
24 0.367 38.4 9.25 90.75
26 0.387 55.6 17.70 82.30
28 0.382 49.8 15.96 83.56
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Fig.2 Effect of ammonium sulfate fractionation on globulin
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Tab.5 Extraction of albumin from aqueous two-phase system C

A/ mL W
i H
1 2 3 4 5 1 2 3 4 5
B 3.2 3.9 4.0 4.7 5.1 0.364 0.388 0.383 0.151 0.187
T 7.3 6.5 6.5 5.8 5.4 0.660 0.670 0.748 0.559 0.568
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Tab.6 The K. R, and Y values of albumin in the aqueous two-phase system C

Y/ %
i ALAH B 5T = 4 % R K
Y. Yy
20.0 0.438 53.24 18.92 81.08
22.5 0.600 56.14 25.20 74.80
25.0 0.615 49.37 23.30 76.70
27.5 0.810 23.31 15.89 84.11
30.0 0.944 29.58 21.84 78.16
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Tab.7 Extraction of albumin from aqueous two-phase system D
A/ mL Wt B
s
1 2 3 4 5 1 2 3 4 5

A 5.3 5.0 4.9 4.75 4.5 0.232 0.272 0.306 0.279 0.331
T 5.6 5.5 5.6 6.25 6.5 0.522 0.613 0.632 0.704 0.676
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Tab.8 The K, R, and Y values of albumin in the aqueous two-phase system D

Y/ %
Jo Ay H % R K
Y. Yy
20 0.946 41.42 28.16 71.84
22 0.909 41.80 27.54 72.46
24 0.875 46,12 28.75 71.25
26 0.760 37.22 22.05 77.95

28 0.692 46.84 24.49 75.51




40 L= [ /5 N = S 14 2018 4F

H &L 4 TR, 2 R B BT B 43 B 26 00 80 - 150.00
A3 BE R BN B A A [l IR 3R B v L T DL c\c78* 140.00
BT 2 1 LRV 2R B B R 40N 26 %4 el 13000 =

G Lk, 4 WUK A A BB R BB 24| 12000
27,50 BRREKR A HOY 260 MR I B0 Lo &
A IR ZE 3 2R A A T OT BUKARIR & . 22‘ ToAREAM | i

20.0 220 24.0 26.0 28.0
4 & B 0 R i Ik 43 50/%
B4 BmBR&ERE>HTFEG SR

R IR 1175 A 7 4 9 oo 190 0 55 2 AT T R 4 5 Ao 8 o
I 330 52 oy A A AN [ A E/J[ZO] - WEHY Fig.4 Effect of ammonium sulfate fractionation on albumin
BRI IR P A AR R 22 57 T SR R IA T partition coefficient and recovery rate

KT LA E T 40 AN R Bk VW b . 3R AR Y R
IKPEAUNTE H E AN SR T K BRI T Hhi
T80 o > 0L IR IR 8 1 8 v B 8 B UL TE o AR 4 BRAR 1 B ) S [T st RE ik 2 i P R AT 23 B . TEHILER o B 0 %K
N T 22 S B P I R A T TR TR I AR TR R T BAE  O8 SUK AR A [ A 2R ol g i R B e A AN
W] 7 r — A 88 B 5, RO O — A o 0 B T 4 0 I AR e /N B AR LB RO S AR IR 1 R Y
{UREF

ARSI 2R ] 0 UK AR 28 (LW + D (8RB EE D 1= 2) /B e X IR 2 i 4 ) Bk 2 19 AT 2
PEAT A B E T AR BOREE A B B A0 A B SR 2 B0 17.5 04 BRRR B TR i 2 K0k 2400 . ZEBUE A
(A B A 25 1 < A LA B o 53 RO 27.5 6 o B R 4 T k43 Bk 26 6 .

A SR - TCBUKAH F GRS B2 R 35 & FLRTBREE B R AT T AR R L W) 0 3145 1 2 R R i
B IBCR AT, g 6 PR B B AlARTT RE T — 20 BT BB A . AR R SE IR I R H AR U RURH R Y
Oy AT R HEAT AR L A J5 AL IRS) J % 05 T T BEAT R AR5, LA 345 A1 F = S0 BUK AR 28T 11
Z BB i R R B o Al A 4R 1 R R B AR

2 % 3L #k /References:

(1] P, ZEah . 1 37, 46 22 Bk b DU AP 25 11 A9 Osborne 2 412 B3 8 Btk BRI 52 [0 ). £ i Tl B4, 2015, 36(9) :136-139.
SUN Yuan. CAI Di. XIANG Qin. et al. Extraction and characterization of four proteins from wheat bran by Osborne [ J].Science and
Technology of Food Industry, 2015, 36(9):136-139.

(2] opitedl AR % 25 58 B, A5 RERORT A2 48 /0 i 0 b TR B 22 4 e 5 L) ). olk . 2016, 37(3) :200-204.
XU Haibo, DAI Hongfa, LI Lumin, et al. Physical properties and safety of protein fractions in camphor tree seed [ J]. The Food Industry.,
2016, 37(3):200-204.

(3] B4, WO, F e AR oot 0 oK 2 4 2 1 R P 1 2 o 5 L . 30 b ok R, 2016,33(2) :139-145.
ZHAQO Yang, ZHEN Chaoying, WANG Jing. Effect of microwave modification on the characteristics of soy protein isolate films[J]. Hebei
Journal of Industrial Science and Technology, 2016, 33 (2): 139-145.

(4] ki, T W AW 8L A A HR I R 0 A (623 M L0 0 BRI B4 . 2014 (1) £ 289-291.

(5] EREIeREEITHE ALY 4 O R AL 0. 0 P Al 4%, 2015.,43(12) £ 1727-1731.
WANG Zhen, QIAO Tianlei, HUO Nairui, et al. Extract of leaf protein and its application prospects[J]. Journal of Shanxi Agricultural
Sciences, 2015, 43(12) . 1727-1731.

(6] Zf, 42250 WRAR L 45 XUK A I & B UG A 26 11 A 90 25 BFFE ) 1R, 2014, 33(3) : 82-85.
LI Jia, GOU Lanting, CHEN Jun.et al. Primary study on extraction of seed protein from Prunus humilis by aqueous two-phase system
[J]. Seed, 2014, 33(3): 82-85.

[7] MALPIEDI L. P, NERLI B B, TAQUEDA M E. Optimized extraction of a single-chain variable fragment of antibody by using aqueous
micellar two-phase systems[ J]. Protein Expression and Purification, 2015, 111(1) :53-60.

[8] AZIZ N F, ABBASILIASI S. NG H S, et al. Purification of B-mannanase derived from Bacillus subtilis ATCC 11774 using ionic liquid as
adjuvant in aqueous two-phase system[]]. Journal of Chromatography B, 2017, (1055/1056):104-112.

[9] PRATIWI A1, YOKOUCHI T, MATSUMOTO M, et al. Extraction of succinic acid by aqueous two-phase system using alcohols/salts
and ionic liquids/salts[]]. Separation and Purification Technology, 2015, 155(1):127-132.



513 PINRERR S 45« — J0 XK AR (A 22 %o W2 A3 28 11 R 3R AR 11 110 2 41

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

(19]

[20]

[21]

FAN Yong, LU Yanmin, YU Bin, et al. Extraction and purification of capsaicin from capsicum oleoresin using an aqueous two-phase sys-
tem combined with chromatography[J]. Journal of Chromatography B, 2017, 1063:11-17.

SILVA R M, COIMBRA ] S, SILVA C A, et al. Green extraction by aqueous two-phase systems of porcine pancreatic and snake venom
phospholipase A2[]J]. Separation and Purification Technology. 2015.141:25-30.

ke A RN, PO L (LR TR /B R e — 0 WK AH 2R IS B R S P g1 8 b R T KRR 5 JF k. 2015,27(3) «
393-395.

ZHANG Xifeng, YANG Shenghui, LUO Guanghong, et al. Extraction of -carotene from spirulina using ethanol and acetone ammonium
sulphate aqueous two-phase system[]]. Nat Prod Res Dev, 2015, 27(3); 393-397.

VDRI 6T 5 T RUKAR TR R FEIUSr B A R AR S R L ] 8 AR 10,2013, 42(7) : 1312-1314,

PENG Lingxue, DENG Jianghua. CHAI Li, et al. Research progress of binary aqueous two phase system extraction antibiotics[ ] ].
Applied Chemical Industry, 2013, 42(7): 1312-1314.

SRIAR B SCE L R IE S S T AR T e UK A A R AR TR 2 PG R ) 148 M A 4l . 2012,31(5) : 600-604.

GUAN Weisheng, LI Wenjuan, HAN Juan. Extraction of doxycycline hydrochloride using alcohol and ionic liquid binary aqueous two
phase system[]J]. Journal of Instrumental Analysis, 2012, 31(5): 600-604.

WV NGY T/ R T BOKAAR FR 4/ ZE B IR R AP AE RS D T % K 2R, 2014.

PENG Lingxue. Small Molecule Alcohol/Salt Binary Aqueous Two-Phase System Separate/Extract Tetracycline Class of Antibiotics[ D].
Xi’an: Chang’an University, 2014,

2R AR 1E 2R ALV KR A A A 1 A 2 A B s R R TS i R L) ] AR 24 . 2009, 34(5) 1 132-134.

LI Xinhua, YAN Rong. Study on composition and extraction of almond protein[ J]. Food Science and Technology. 2009, 34(5) :132-134.
SRR B BB AR AL 452 Ak 5 PEG4000 2H ALY XK AR f 32 B0 BSA I 2R L) ). 7 2R % % M CHARBF D . 2015, 36(3)
255-260.

WU Xiaoyong, SHI Yujie, ZHOU Zhihong, et al. A two-phase aqueous system composed of salts and PEG4000 and its effect on BSA
extraction [J]. Journal of Ningxia University (Natural Science Edition), 2015, 36 (3): 255-260.

TAN Zhijian, LI Fenfang, XU Xuelei .Extraction and purification of anthraquinones derivatives from Aloe vera L. using alcohol/salt aque-
ous two-phase system[ ] ].Bioprocess and Biosystems Engineering.2013,36(8):1105-1113.

GLYK A. SOLLE D, SCHEPER T, et al.Optimization of PEG-salt aqueous two-phase systems by design of experiments[ J]. Chemomet-
rics and Intelligent Laboratory Systems, 2015,149(A) :12-21.

LI Na , WEN Qian, HUANG Yanhua. Development of green Betaine-based deep eutectic solvent aqueous two-phase system for the
extraction of protein[]J].Talanta,2016,42(1);:23-32.

NAVAPARA R D, AVHAD D N,RATHOD V K. Application of response surface methodology for optimization of bromelain extraction

in aqueous two-phase system[]]. Separation Science and Technology, 2011, 46(11): 1838-1847.





