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The work presents a characteristic ,of some elements of the pro
tein conformation of albumin and globulin fractions isolated from 
rapeseed meal and rapeseed protein concentrate (see Part I). Investiga
tions were based on spectrophotometry in the ultraviolet and infrared 
radiati.on, and on circular dichroism. The proportion of alpha, beta and 
gamma structures was deter.mined in rapeseed and concentrate albu
min and globulin fractions. 

INTRODUCTION 

The fir_s~ part of this work gives a characteristic of changes taking 
place in rapeseed protein duri:q.g the product1on of rapeseed pi"oitein oon
:ntr.aite. A . decrease of albun:i,ins and globulins, with a simulrtaneous in-

ease of PT·oteins soluble in ethanol and 0.2 M NaOH, was observed in 
fue concentrate. The te.chnologi~al process caused a deaminatiion and de
carboxy_lation -of some aminoaieids. The solubility of the albumin and 
ilobulin concentrate and suscep.tibili.Jty to• proteolysis \X.1ere also changed. 
te~ res\l~ts suggest that the :~1'19teins of rapeseed m~l and ["apes~ed pro-

•concentrate are forming different ,compl,exes with non-protem com-
Pounds, probably of the dimeri~ and trimeric types. 

Th· · . · el IS pao:-t of the work presenits a -characteristic of some conformahon 
ernents ·o,f the albumin and , gł1dbulin fractions isola ted from rapeseed 

tneal a· d n r.apeseed protein concentrate. 
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MA TERIALS AND METHODS 

The albumin and globulin fractions of rapeseed me al and concentraite 
were ·obtained as described in Part I. The foHowing studies were carried 
out: 

1. Characteristic of the ultraviolet spectra. Absorption spectra in the 
UV of the albumin anf globulin fractions before and af,ter heating with 
formie acid were obtained with a speotrophotometer (Opton). Hydrolysis 
of the albumin and globulin fra-ctions was oonducted as follows: 1 cm' 
of concentrated formie acid was added t o 5 mg protem and heated at 
448 K for one hour. ':Dhen samples were evaporated to dryness at 313 K 
under reduced presslllI'e. The dry residue was dissolved in water in case 
of albumins, and in 0.90/o solution of sodium chloride in case of globulins 
[ 1]. 

2. Characteristic of the iinfrared spectra. The infrared spectra -of al
bumin and globulin f,rac,tions were ,obtained with the ,pel1et technique, 
using an IR-71 spectrophotometer (Carl Zeiss, Jena). The pellets were 
prepared by Mixing 2 mg prlQltein with 800 mg KBr. 

3. Circular dichro1ism. Measurements of the ci1TculaT dichroism of the 
albumin and globulin fractions were carried out with the use of a Dioh
rograph I,obin Mark III. Protein concentrations ranged withim 0.0128 to 
0.0322 M/dm3• The proportional content of the a, B and y structure was 
calculated from a computer pro1gram·me baised -on liteirature [5, 6, 11, 12]. 
Ribonuc1ease, lysozymes and my,o,globu.lri.n were used as stand.ard.s to de
termine rthe proporbonal -content of p.articu1ar structuires. Calculatwns 
were carried on an Odira 1204 computer. 

RESULTS AND DISCUSSION 

Hydrolysis -of the albumin and globulin fractions wi.Jth formie acid 
was carried out in order to determine the presence of nucle1k acid in these 
proteins. Ultravioleit spectra -of the albumin ,anf globulin fractions of the 
rapeseed and the ooncentr,ate before ,and af.ter hydrolysis with formie acid 
are presented in Fig. 1. A characteristłc fieature of the spectrum of albU
IDli.n fr.action in the concentrate w,as iJts specific shatpe (A), which was 
totally different f~om the typical bell-shaped curve o,f proteins. On the 
other hand, the spectrum of ,the r:apeseed albumin fra,ction bad an absoI"P" 
tion maximum at 320 nm (A'). After hydrolysis wi,th formi,c acid, the spec-
tra of both rapeseed and concentrate :firaotions became bell-shaped (B, B'). 
Absorption maxima of these spectra appeared at 280 nm and had high~ 
values. Spectra of rapeseed and concentrate globuli.n ahs,oiT'ption had the~ 
maxima at 270 nm (A, A'). Aft.er hydrolysis with foirmic acid, globulin 
spectra became bell-shaped, with their absorption maximum at 280 n!ll 
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Fig. 1. UV absorption spectra of albumins and globulins of rapeseed and rapeseed 
protein concentrate, before and after hydrolysis with formie acid. A and A' - be

f ore hydro lysis, B and B' - aft er hydrolysis 

(B, B'). The extinotion v1alue at this wave le.ngth was 3.5 times higher 
than the value at 270 nm. In thls contex,t, the spectrum -of the rapeseed 
albumin fr.action was of particular i:ruterest. Appearance of an absorp:10n 
maximum at 320 nm can be exp1ained by the presence ·of phenolic acids 
associa,ted with proteins [7, 10]. Some phenolic acids aTe characterized by 
two abso~.ption hands within the UV range [10]. These are: gentisic, 
caffeic and ferulic acids for which ,a second absorption baad appears 
W'th , 1 in the range of 317-335 nm. It can be assumed that when ra.peseed 
albumin fracbons were heated with formk acid, some phenolic acids were 
released and underwent isome1Iization. This -caus,ed a displacement of 
absorpt · . · ion maximum to shoreter waves, of about 280 nm. 

_PII'obably rthe increase of absorptioin resulted from an exposure of ty
;osme and ,tryptophane protein groups. Increase of absorption at 260 and 
8.0 nm, oibserved in case ,of the rapeseed globulin f.raction af ter heating 

~ th formtc acid, can be explained by the ,presence 0f nucleic acids asso
Ctated "th . f ,ł- • 'th f . Wł ithis fr1a•ctioin [1]. Conditions during heahng o pr0i1,e1n w1 · 
~rnuc acid were suffacient f,or a hydrolysis of nuleoi ac1ds [9]. Hydr,oly-

sis of 1 · hr · ff t . nuc e1c a•cids resulted in the appearance of a hy,perc omie e eo , 
consisting in the fact that the sum of extinotion of nucleotide components 
Was greater 1than the extinction .of polynucl,eorbides [4]. These results point 
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to evident differences between the pr.oteins ·of rapeseed and of the con
centrate. 

Infra~ed spectra of the rapeseed and concentrate albumin and globulin 
fractions are given in Fig. 2. Characteristics of absorption hands and va~ 
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Fig. 2. IR spectra of rapeseed and concentrate -proteins 
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lues of wave numbers are p~esented in Table 1. Seven absorptlton hands 
occurred in the spectra of albumin and globulin fractions of the rapeseed. 
The albumins of the concentrate featured five absorptfon bands, and the 
globulins - seven. Comparing the spectra of albumin and globulin frac· 
tions it was noted that the diffetrences occurning in .the absorption hands 
1640-1660 and 1530 cm-1 we~e the most interesting as ,regards the con· 
formation structure. On the basis of these absorption ban.ds, the propof" 
tional con.tent of the structures was deterimined; it amounted 'to tljo 
for r.apeseed and ooncentrate globulins [2, 8] . In Tapeseed albuminS th~ 
value amounted to 180/o, and in concentrate albumins-' to 17°/o. Analys!S 
of the spectra showed the presence of non-protem compÓunds (probabl9 
phenolic ooids) in rapeseed albumin fraction. Absoriprtiion hands ,·2920; 
2930 cm-1 (methylene gr,oup) ,connected to •the benzene ring, 3400 cm-1 ·0 

group C:.Q and OH, 770-800 cm-1, distributed derivative, 1240 ąnd 1oo, 
1130 cńi-1 cóuld be attributed to the presence of nucleiie acids (Table-~)· 
This confiirm the results obtained in UV. The a:bove described abso:rptio~ 
hands did :nq.t occur in the albumin and globulin fraotion of the ·conceo
trate. This fa,ct may result from lower ooncentration or lack of ·non· 
protein compounds in the concentrate. The remaining differences iń the 
spectra resulted from the different conformation structure of proteill5· 
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T a b l e 1. Characteristics of absorption hands in the infrared spectra of the albumin and globulin 
fractions in rapeseed and concontrate 

Number 
of 

absorp
tion 

Bands 
cm-1 

2 

rapeseed 

770-800 

1010-1100 

Albumin Globulin 

concentrate rapeseed concentrate 

1.3 disubstituted derivative of benzene 

i 1010-1100 1000-1130 100-1130 

____ _j _ ____ P_ro_b __ a_b~ly:-v_a_Ie_n_t _v_ib_ra_t_io_n_s_o_f _th_e_g_r_o_up_ es_te_r_t_YP_e_P_-,-o_-P _____ _ 
I 
' 

3 

4 

5 

6 

7 

1260 1240 

vibrations originating from the compounds of nucleic acids 

1400-1460 1400-1450 1400-1450 1400-1450 

vibrations of the Amid III type 

1530 1530 

vibrations of the Amid II type 

1640-1660 1640-1660 1640-1660 1640-1660 

vibrations of the Amid I type 

2920-2930 2920-2930 2930-2970 2930-2970 

asymetrical vibrations of CH2 group and vibrations of the methyl group connected 
to the benzene nucleus -- ---- -------- - --- --- - --,---- - -

3400 3400 3200-3320 3200-337J 

vibrations of the Amid „A" type 

!his is partly confirmed by the differences 1n the width of absorption 
ands in the range of 3200-3400 cm- 1• 

8tudii.es on circular dichro,ism of proteins enabled de.termination of the 
Proportional shaire of particular structures a, ~ and 'Y [3]. The CD spectra 
of albumin and globulin fractions are ahown in Fig. 3. The pł"oportional 
content ·of the a, ~ and y structures is presented in Table 2. With the ex-
cep,tio f th · · n ° the spectrum ,of r:apeseed albumin fraction, e re-maU1JU1g 
;~tra were characterized by similar shape. A-ccording to an interpre
t han acc. to Greenfield et al. [5] the prof ile of these spectra corresponds 
t~et?e P·rofile characteristic for proteins with a -considerable content of 

u and 'Y structures and lower -content of the ~ structure. The shape 
of s · ' . . . c l)ectirum CD of the rapeseed alhumm fr.act1,on sugg,ests a fairly large 
ontent of the 'Y structure. Since the albumin f,raction of pareseed con-
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Fig. 3. CD spectra of rapeseed and concentrate proteins 

Tab 1 e 2. Proportional share of structures <X, f3 and y in the albumin and globulin 
fractions of rapeseed and concentrate, based on CD and IR spectra. 

Protein type 

apeseed albumin R 

Co ncentrate albumin 

Rapeseed globulin 

Concentrate globulin 

CD 
(X 

-
37.8 

57.1 

50.2 

Proport1on o 

CD 

f3 

- I 
I 

21.7 

14.3 

12.1 

fS tructure 

IR CD 

f3 y 

18.0 -
17.0 40.5 

14.0 28.6 

14.0 37.6 

stains phenolic acids which ru-e also -optically active, analysis of i}ljS 
spectrum is difficult [7] . 

The results allow for a determina•tion of the range of changes taki1lg 
place in the structure of proteins as a result of the process of ooncentrate 
production. In the albumin and globu.lin :fraotions ,of rapeseed and co~' 
centrate a and y structures •the have ,the highest proportional share jJł 
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conformation whereas the content of the~ stł'ucture is about two to three 
times lowe,r (Table 2). In ,the globulin fraction of the concentrate, the 
content of the a. and y structures decreased by 70/o and 90/o respectviely, 
and to a less degree (by about 20/o) - the ~ structure. Although the pTo
portional share of particular sitructures in the albumin fraction was not 
determiined in the rapeseed, it can be assumed that the char.acter of these 
chan ges is similar to those in the globulin fa·action. On the basis of the 
infrared studi,es it was stated that the ,content of the struoture in albumin 
fraction of rapeseed and concent,rate w.as similar (17°/o and 180/o Tespec
tively) . lt is highly probable ,tha,t the content of the a. and ~ structuI"es 
decreased in the albumin frachon of rapeseed during the pTocess of con
centrate pToduction, while the content of the gamma structure increased. 
These results are in accordance with the resulrts obtained by Schwenke 
et al. (13]. 

C0NCLUSIONS 

1. In albumin and globulin fractions -of rapeseed and concentrate, o. 

and y structures have the largest shaTe in •conformation whereas the 
content of the ~ structure was abouit 2-3 times lower. 

2. The technologi.cal process of concentrate production caused a decre
ase in the content ,of the a. and ~ structure by 70/o and 90/o respectively, 
and of the y sitruciure by ahout 20/o. 

3. The content of the a. and ~ structures de,creased in the albumin frac -
tion of rapeseed dur,in,g the pr-ocess of concentra te production, while the 
content of the y structure increased. 

4. Albumtn fr.actions form complexes with nucleic a,aids and (poły) 
Phenols. 
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Streszczenie 

W pracy scharakteryzowano niektóre elementy konformacji białek frakcji al· 
humin i globulin wyizolowanych z mączki i koncentratu białkowego uzyskanych 
z nasion rzepaku (patrz cz. I). Badania przepr,owadzono przy wykorzystaniu spektra· 
fotometrii w ultrafiolecie i podczerwieni oraz dichroizmu kołowego. W celu stwier· 
dzenia obecności w frakcjach albumin i globul.i!Il koncentratu i nasion rzepaku kW3• 

sów nukleinowych poddano je hydrolizie kwasem mrówkowych, a następnie bada• 
nio.m spektrofotometrycznym w UV. Szczególnie interesujące okazało się widlllO 
frakcji albumin nasion rzepaku, które charakteryzowało się pasmem absorpcji przY 
320 nm. Pojawienie się tego pasma można wytłumaczyć obecnością kwasów fenolo· 
wych związanych z tą frakcją. Zaobserwowany przy 260 i 280 nm wzrost absorban· 
cji w przypadku frakcji globulin nasion rzepaku po ogrzewaniu z kwasem mrówko· 
wym można wytłumaczyć obecnością związanych z tą frakcją kwasów nukleinowych, 
Analiza widm w podczerwieni frakcji albumin i globulin nasion rzepaku i koncen· 
tratu pozwoliła na wyznaczenie procentowej zawartości (3 struktury, która w obU 
frakcjach globulin wynosiła 140/o, a w albuminach odpowiednio 18 i 170/o.· Analiza 
tych widm sugerowała również obecność w badanych frakcjach składników nie· 
białkowych, jak stwierdzone wcześniej kwasy fenolowe i nukleinowe. Wyniki ba· 
dań tych samych frakcji za pomocą dichroizmu kołowego pozwoliły na określenie 
procentowych zawartości poszczególnych struktur a, (3 i y. Wartości te wynosiłY 
odpowiednio dla: albumin koncentratu 37,8, 21,7 i 40,70/o, globulin nasion rzepakU 
57,1, 14,3 i 28,60/o, globulin koncentratu 50,2, 12,1 i 37,60/o. 


