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Determination of relative molecular mass distribution of polypeptides in
peptone by gel filtration chromatography

LV Juan", Zhou Gang®, LI Zhen-Lian', DU Yan', ZHU Ye-Qingl*

(1. Institute of Hohhot Food Inspection, Hohhot 010090, China; 2. Inner Mongolia Autonomous Region Drug Testing
Institute, Hohhot 010010, China)

ABSTRACT: Objective To establish a method for determination relative molecular mass of polypeptides in
peptone by gel filtration chromatography. Methods The sample was separated by BioSeP 5 pm SEC-S2000 column
at a flow rate of 0.8 mL/min using water as the extraction agent, sodium dihydrogen phosphate and sodium disodium
phosphate solution as the mobile phase (pH 6.8). The specific relative molecular weight of the sample was calculated
by GPC software through linear relationship. Results When the relative molecular mass was between 451 and
150000, the logarithm of the relative molecular mass is curving with the retention time, and the correlation coefficient
was 0.9971. The relative standard deviation of the precision, repeatability, accuracy and stability of the method were
all within 3%. Conclusion The method is simple, sensitive and suitable for determining the distribution interval of
relative molecular weight of peptides.

KEY WORDS: gel filtration chromatography; relative molecular mass; peptone; polypeptide

EETE: B B REEAN R EALWHIWH2017YFC1601400)
Fund Supported by the Key Projects of Ministry of Science and Technology of China (2017YFC1601400)
A A W R S — 1R
LV Juan and ZHOU Gang are the co-first authors.
HEBHWER: AR, FAEZGIN, FEMR TS . 25504500, E-mail: hhhtzyq@sina.com
*Corresponding author: ZHU Ye-Qing, Cheif Pharmacist, Hohhot Food Inspection Institute, Horqin South Road, Hohhot International Student
Pioneer Park, Hohhot 010090, China. E-mail: hhhtzyq@sina.com



5132 B dn 2 4 R R I A 4R

81

1 51 &

I R (peptone), SR, % 3% B Ui TR sl 2 11 1l
KA J& TR R 0 U SR S LR R R, B TR 7 YRRk
B BANERMAEY SR R ERRL, EhiER.
B2 Tl . BT Al i B A A 2 BT 4 s
S AR K o AN ) 1 A AT A 1 B TR R 22 K,
HfrAEE ZFE A . FREORTZRAR, 7T
R AT RBRY R AT TENESE . BARKER
R A —E HES KT

Z Koy F BN, St E R E R, E—JH
2~ 16 A Skl i RS LS, B AT HLARA:
T 3y i A0 A AL B (3 7 % A U Tkt AR W I A
(bioactive peptides)Je: 2 [ J 48 o S5 AiF B 2 A W B it I = e
LA S 2 A 2 1 A O B AS E R ALY
JRIETR A4 B AR 15 /K i 77 #) (protein hydrolysates)i?l. £E4)
EPERRAAE DO B . SRIEEE . et TR
IR BE 2 KAl i S A e BRI F AR
EARTZMOREES, FEHRE R, EraeE. gtk
JEZ RR AW I A FE 5

AR JERE, AN IR A 28 25, ARAT A [R] — 3 1 1 R R
BRI T8, NPT ARR . BRI R AR . B R S s
P RRAY 4 i — A/, MR FEZE R RS Fa
BRFER 9 BT 48 G s M AR TP BE A /N 43 T 2 (< 1000) 19 ik,
WA A4t (>1000) KT 7T LK 3 Al i1 B 5 5 2
S —FRED A2 22 ARAHRT 43 F BT i O i, LA R 2 Ak
F SR

HurZ KB KR G4 TR E, 1)
KA E R T 2 29 B A SR, R4 2 ik i
P BT A [) R FH 38 2 7 Bk 4 8 4l A 22 ik W) o2 A W B R
B AR SR H A, Z Ak alifk ik R B
Je ik u ) A uE RO B it moR
(R I NIE W FRCER L NI /5 I RN A N 7= = [ R i
R LR AL . IR RO I . BEC A IR Ak
S — i 8] {58 T A S AR AL 2 g R R . B R RS eefl
2P PR 1Y 22 L IR S5 48 1 40 BT S SEDRE, 3E d 0R  V Y i%
SLYRI, VR G W 045 R SR 3L Ay F RN R [T AR
F U Bl AN B AR A L i
AEYNEYELF . TAEEE . e e E SR, wl
SESE RO RN EH R X E AR £
BRR AT, MR AR LA, TWEWERE T
SR LE S NOE (T

Y F Uk, ARG SR FH B B 0 13 vk D0 A 2 1 L
ZRRAN o F iR, B A IR BT S A A T A5 S A
PRUENES

2 MH5EREE

2.1 UESEHF

U3000 ¥ AH (5 1% (B2 DAD #5i #%, 25 E Thermo
Fisher /A #); BioSeP SEC-s2000(300 mmx7.8 mm, 5 um, 3%
[E phenomenex 2\ Fl); ME 204E B 1 K- (Fi 1 Mettler
Toledo 22 H]); MS 3 iR EdRZ 4 (T E IKA 2~ H]).

PRl T 2R - T 2R - s 2 MR - 2 B2 (97%, Mr451,
% E Sigma-Aldrich 22 w]); #IIKAEF(6000 U/mg, Mr:6511).,
{6 F C(95%, Mr:12355) . #E4HE 11(98%, Mr:78000)
AR F1(90%, Mr:15000)( b I J5 -2 MR A BR A
), AR oA [ 2 5 A 7 ) Al

MR T
22 WA
2.2.1  AREIER G B

22 TR W At 25 YO A 8 PR IBCHT 220 1R - H 2 T - T 2 - K
RAMR . AN, i@ E C. FBEER . 4 REeREA 5
4 0.02003, 0.02054. 0.02027. 0.02398. 0.02107 g, Bl
KERTF 10.0 mL FESf, BT 4 CHEEAINE—H .o

ZIRARETR A I ER IR 500 pL 22 BRbRuEfE &0,
A 1500 pL KIS fRRE, 185, AN 0.5 mg/mL,H
0.22 pm [ 8 ML I8 25 1 .

EURE A 1 5 RIS B S I RE Y 0.1 2(0.0001 g), FH
40 mL FR2AKEE M, WHEYRY 1 mine BCHIAL 2.5 mg/mL 19
FERTRWE, 1 0.22 pm SALIERR LIRS, F,
222 &L

{0 3%4E: BioSeP SEC-s2000(300 mmx7.8 mm, 5 um).

WA 68.3 mmol/L Bk S 4N5 81.7 mmol/L #ifR
AN, pH = 6.8; WiEE: 0.8 mL/min; :i: 25 °C; i
i 5 pl; A : 280 nm.,
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i, TRE bR Y IR G 2 s A S e T 35 dg, (AR T (i
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Fig.1 Chromatogram with acetonitrile-water (15:85, V/V) as mobile
phase
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Fig.2 Chromatogram with pH 6.8 phosphate mixed solution as mobile phase
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Fig.3 Chromatogram of actual sample
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w >0 T TP RAT, W 1.
mw *3 N 333 HEE
i 40 ™ b Gy RESLESEIERE 6 YK, WE BRI 15.22
R 35 S oA B A DR B I ] EERAHS T SO AR
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Fig.4 Relationship between retention time and logarithm of
molecular mass of 5 polypeptides
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15.22 min A4 GG IER PR R R] . SRR A6
BT o F ok, PR AR HER2E (relative standard

B R IR (A JRRE S 6 0y, EAT 5 Fh 22 BRI s S5 565,
WS A AT 43 5T 52 -5 B E 90 J53 8 60 AR G 27 I 6 %R,
X IRZE < 2.5%, W3 2,
335 FAb
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PERE, INE 5 FhZ KA AE B ntE] . I TR,
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x1 HREEMNES
Table 1 Sample repeatability measurement results
A= PR ER ] FH IR 3T (Mw) B FIXT 43F F (M)
Y1-1 15.21 65 59
Y1-2 15.22 65 59
Y1-3 15.22 64 60
Y1-4 15.23 63 59
Y1-5 15.22 64 59
Y1-6 15.23 62 57
AFR o v Al 22 0.049 1.831 1.671
x2 NENEXNDFRESHEYREMEX S FRENEE
Table 2 Comparison of measured relative molecular mass with known relative molecular mass of standard material
e 1 2 3 4 5
DNASFEXT 3T Bt 150190 79138 12061 6429 444
FRUER) AR 3T Bt 150000 78000 12355 6511 451
AHXS R 22/% 0.13 1.46 2.38 1.26 1.55

#3 ZHRNEREMER
Table 3  Stability test of polypeptide determination

W= il B 18] /b 0 2 4 6 8 10 RSD/%

X £ B2 B 1) /min 9.08 9.09 9.08 9.08 9.08 9.09 0.06
X T (Mw) 150000 149857 150143 150000 150143 149857 0.09

5 {4 B Bt [A]/min 10.36 10.36 10.36 10.36 10.36 10.36 0.00
HIYHAXT 4 FE(Mw) 79328 79138 79138 79138 79138 79328 0.12

% B B5F ] /min 12.15 12.15 12.15 12.14 12.15 12.15 0.03

: HEIYHAXT 4 F fE(Mw) 12070 11958 12014 12127 12070 12014 0.49
£ B ) 8] /min 12.9 12.91 12.92 12.93 12.93 12.93 0.10

! X F ' (Mw) 6582 6511 6441 6417 6394 6370 1.24
£ B Bt [A]/min 14.47 14.48 14.49 14.49 14.50 14.50 0.08

: HIYHAXT S FHE(Mw) 469 458 447 444 437 434 2.95
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B[R] T R AR 4 22 Fh sl i U8 55 A 0 TR 2 1) e s
30 52 T8 43 o €0 935 0 ) R B B ) L A A R 4 B
Mw . BAEXS 5 Mn, Z2508RE d(Mw/Mn)|y ¢
RUNFE 4 PR, EAKREA M ZRAEET, HIYHEXT
SrF R B IJLA BULTBAE A0, MY 5 R A

—TRUF I 5 e m, g Z IR ot e 424t 1 5 2 il g
Mo TRl — U5 R 22 K 00 P ARG 23 1 o R AN AT,
JURBRA AR T 400, BRI 7~8 TWA M. AT
FEALA R AR 22 BE, HLA i 2 2 5 RS v D
FHIEEIE, FASRE LRI A 0 i B IR i ST 1 23 A
T

x4 FPREEVEELHRZHREN T FRENESER
Table 4 Results of determination of relative molecular mass of animal-derived and plant-derived peptone polypeptides
FE AT PR 7 1 B] /min IR T BOHAARS 4374 iniE31
13.61 4007 2946 1.36
i C 14.26 478 327 1.46
15.07 14 0 /
10.26 77400 75897 1.02
Y15 B 13.80 1082 845 1.28
14.28 166 121 1.38
FHEEMFPEI 244 1-11. [2020-03-17]. https: //doi. org/10. 16535/j. cnki.
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