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Abstract: A single step separation protocol was developed for
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immunoglobulins G (IgG) from rabbit serum. According to the Salmonella pullorum Ser’um
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impurities, the types of ion exchange media were systematically

screened by comparison of their purification results. In order to

prevent the IgG from denaturation, different stabilizers were

| Ypurified 1gG
showed that pI of the IgG was 6.04~7.08 determined by capillary !

iso-electric focusing. After cation exchange chromatography ___L i S

with packing materials of CM Sepharose Fast Flow (CM), the purity analyzed by SDS—PAGE was 63.5% and IgG
recovery rate measured by high performance size-exclusion chromatography was 15.5%, respectively. In contrast, the

screened by differential scanning fluorimetry (DSF). The results

fk);’
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purity of IgG was 99.3% and recovery rate was 67.5% after anion exchange chromatography with packing materials of
Q Sepharose XL (Q-XL). 200 g/L sorbitol was found to possess the best protection effect. The two thermal denaturation
temperatures of IgG were increased by 5.52 and 8.84 C, respectively, and the stability at 70 ‘C was significantly
improved. The results demonstrated that the one step anion exchange chromatography together with 200 g/L sorbitol
protection provided a high purity, high recovery rate, and high stability of the IgG. The whole process is facile and
efficient.
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. @ TR TARHEN AR B A R T IR R NE SRR 2 PR B E 1 G (gG)Mik, R 1gG 54E A%
HAIES, TRSHEEFCEREN AR R 413 290 1gG 5 RIG IR, SR ZERHHTORE AL E 1)
IgG ffikfae i, 4RRM, BT BMNES B RENS RIUNTEZ 4T 1gG M5 H LUN 6.04~7.08, BHESF2Z# /1 li CM Sepharose
Fast Flow JZHT 446 1gG B im HLIKAIEE N 63.5%, =B R~T HERE B 15 1gG BIWEE N 15.5%; BB 7283k 24l 80R
HfE, pH 5.5 %FF Q Sepharose XL(Q-XL)/ i JZHT 3RS 1gG 4l ik 99.3%, [HUSZR% 67.5%; 200 g/L LZLEEX IgG B
HERAAEREEM, 1gG # 2 M TERE 3 B3RS T 5.52 71 8.84°C, 70°C I ILAEE I BRI E IR, LA 200 g/L (L& ks

wikm ', FER', K &S, Kaapl

SER BT 722 #)Z v 5T Q Sepharose XL — 4L s 1gG A RAE . R femife e 1, Hfil & T Z .,
KR XSGRV ITIRE: RIEEREA G AREWI: gifh; SFhaS BT HEN g

FESES: Q816 XHAFRIRAS: A
1 W &

RERFREFREAE, HFEEFEHAEA, NN
B R BB, O LRIV ] IR B 51 RS XS R 41
PEAG Jegith), AN ™ B 5 M A5 X P RSG5 R0 s 1 7 B
R, HRERAGTK, Bais & mItsl ke
w22 A R HH RIS R oA RN, HEES
B EAMATARAE NY/T 536-2017 A5 53S9
Wi AR, SOSHEIEAT XS SR IN, IR FE XS,
R = = I 7 ol IENE IR N it )T ol EAeE N U]
TRERfR P A A AT o I S ) 8 17 X 1 40 B P 1LV
PRt TPE RS RV T IR B LR 225 kAT X8
o1 IR B BH A L35 12 Wk A R 2 b g o A E T If s
KB REIREN G (IgG)A i, H ik i
JRBAFAEA E M, ATE LA 2 b 4 53 B 23 17 2 B
EESR . 290 1gG i RiE, @ALEA Bl 12,
[Fi) B ik G0 22 P 1gG 2RTE, SR X A4 B TARE R Bk

HAICT IgG Maifh oF KEHRENT, FEAUHE
EHTRGTIE R B, o, Protein A SEAUENT EA
s, CAETUARICH R Bhti A= h )z B HE
FRRW SRR, B FRAERUIK pH FikAT, 240
IgG 58PN, WHHASKZ B 5 KE, 7% 4EM
(53 B 7% o B -2 He JE AR FH A [i) 45 v, s 1 B 1 A
IR IR PR RE T 2 R SE AT B VBN — R A U
BRI F TPk alifp o, sy R A e
— B AR e, i 5 A et Be AT Al B . R
AFERY 2 41 1gG 55 fL s AR, ELAS R E = A R T
AfE EAAE OR 2 e, DRIl I B 758 e 2 A i A

XEMHS: 1009-606X(2019)06—1204—08

PUILIE 750 254347 R E TR A . B i bt
PRI B 1A 4 =t alid EEER W AP AL, sl s — 4
AR R eI B R EAREE A, B RHETENE
AU, SRR TR R, B FAEVIE G AT,
FHEER I Z P E A Rk AR B A
A PHAT — D E SR Ak, (AR R Al RE S = A
83%, MELMEAARHEYI -

BT 73 e ez v T HRAS B, R s v E AN [ 1)
WG AT FEE 5t SRS v R BR AR T, WO A ) e 2
FE AR JZEAT A 5 A% (10 ] Zh 7 W P A i o 7%, 24t TG
LA AR MR, RoKE. AL, L2k
BT AT FURIERAE 26, AN H R BT el R i 2 4t
IgG FasE . AWHEY. T — BT LHmENTE, WY
EIRIPD 1T BB e 2 11 e L35 43 g 4l Ab ) & v 4l T 2
Pt IgG, fFHALRERT 98%, LA 9 5 i
Wi AW Eaifl =P ks, R A Z s RO
(Differential Scanning Fluorimetry, DSF) LA A £ & 571
P2 1gG MR ER, PO iR e e 7.

2.1 M5

XS VD 1] KA 958 B LT (R A v 20 SRV 1]
P2 B KIS TR R X e, SR IR BULIE BT3B Al
WRFE 2.5%10° CFU/mL [RFRIERYAS R0 1T R H T
Ji E R 2 R R e At . R Lowry S FIE &7
Hri 57 &1 (35 [ Thermo Fisher Scientific A #]), & 12
Hr#E Q Sepharose XL (Q-XL, 1.27 cmx1.0 cm L.D.)All
DEAE-Sepharose Fast Flow (DEAE, 1.27 cmx1.0 cm I.D.)+
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FH B 1 2 H14E CM Sepharose Fast Flow (CM, 1.27 cmx1.0
cm [.D.)F SP Sepharose XL (SP-XL, 1.27 cmx1.0 cm 1.D.)
¥)793% 18 GE Healthcare A ], TSKgel G3000SWx.
TR OB R ST HEFH (23 4 (HPSEC, 7.8 mm 1.D.x30 cm,
R L2 25 nm, Ki4E 5 pm) Il TSKgel UltraSW
Aggregate (0% (7.8 mm 1.D.x30 cm, 3EAIFL1E 30 nm,
A2 3 um) A H A AR bk 2 4t 72 5, Agilent
AdvanceBio SEC i 41:(7.8 mm 1.D.x30 cm, 3k} fL1%
30 nm, Fife 2.7 um, EEZHEIEAF), Sypro Orange
Protein Gel Stain 7t HYEHAE[E Sigma-Aldrich 2 A]),
Amicon Ultra i 385 (32 [E Millipore A 7)), 152l cIEF J5
k57 & (35 E Beckman Coulter 7)), He iR A5
Hrédi.
22 LIRS IINEE

PPS-100HD & [ 44 2 Gi [ Bl AR FE R B oA (5
AR, 1260 Infinity &= 800AH A% (HPLC, 2%
H Z e B AR AR, 48 Biofuge Stratos 4=HE & 1
AR OHL(ZEE Thermo Fisher Scientific /A &),
165-8001 % Mini-Protein HL¥k{X (3¢ E Bio-Rad A #]),
Fluor Chem E #5144 2 5i(35 H ProteinSimple A7),
ABI 7500Fast SEHf 5t E 21X (RT-PCR, [ Applied
Biosystems /A &), Multiskan GO 4= K B bR X (35
Thermo Fisher Scientific 2 7)), Milli-Q plus %8 2 7KL
(£ Millipore 2A7]), CESI 8000 E4H%E HIKAL(EH
SCIEX AT]), Optilab T-rEX 722 7 5 20 5 43 (3 [H
Wyatt A &), DAWN HELEOS 1T £ i & B0 6 B (35
Wyatt 23 H])o
23 LWAHE
23.1 24 1gG WIPE 7 i Joe &

f3& M HPLC & 3 Pt i k47 404, 26T
TR AH R 22 b 5 W (pH. 6.8, 50 mmol/L Na,HPO,—
NaH,PO4 22018, 0.1 mol/L NaySOy), #5:ilij K 280 nm,
HEFEE 80 uL, ¥ 0.5 mL/min, B4 35 min, R¥ES
BB AR M O RE R . B I R B R, AR
SV IR BERT VKAl BT H AR R ) 1gG IREE, e
f) HPSEC it F:3E4T HPLC ¥, 2 7R S 1gG
WEEMIbRAE R 42 . it —2DIllE 1eG M T &, #
HPSEC 5 % ff 5 Bt BU A (MALLS) Al 7 22 A6 0 248
(ROFEZGERIATRI, AR 2 A EROUE SR ZEE
5, JEIt Astra v-6.1 B THE SR H AR 0T &
2.3.2 S5 R R R

Y% HPSEC 1 H AR 10, H4FE %A 30 kDa
IR BN HoO JEREIREESN 2 mg/mL, 4E cIEF
A SR, A RANREG S, H CESI8000 &

NS HUKDGEAT B SR (CIEF), T 25 kV EfE
15min, 30kV i 30min, K&LIE 280 nm 4L K
W55, ARHE Marker (1955 FL g (pL)FH HA e S ] /R A v i
2, TFEAER SR A, B IKRE MR Lowry 521
5E E AT B E
2.3.3 PHE T ZHraifh g T 1gG

2y BIECH] pH A 4.5, 5.0, 5.5, 6.0, 6.5 [¥] 10 mmol/L
PR R RAE R ERERIR BRI, NN NaCl 4R B
N 1mol/L, 1ERVEMZEM . H4 3 mL I35 & O
EEBT pH5.5. WE 10 mmol/L (kIR kT,
ERZE 27.5mL, 43T S AEOEF, H 2 mol/L Tris
PR RR A pH 25 4.5,5.0,5.5,6.0, 6.5, 4 HIEL 2
mL, PL 0.5 mL/min FEZEAEZI AR pH BRI
P UF Y CM B SP-XL BH & T2 1 ZEHTAE (1 mL)H, &
S EREGE M TR ARG, FIAE L pH BB MR
LRAMEBEML(0~100%BE I 22 /1) 25 min, WCER BE M o
2.3.4 MBS ZHraifb g T 1gG

Sy BIBCH] pH N 5.5, 5.8, 6.1, 6.5, 7.0 IIERZE pHik
VB ERERTRGERG NN NaCl 249K E~ 1 mol/L, H
e it 22 B 5 mL BT pH 6.5 ¥ 5 20 mmol/L
BB, EAF 8mL, /3T 5 AR LEY,
P95 pH 7338 5.5,5.8,6.1,6.5,7.0. BL0.5mL, LL0.5
mL/min i3 FE B AN, pH b FEGE M f5 1
DEAE & Q-XL B 742 ZHr#E(1 mLyH, REGH
oy BRI R o ibke, WUER BB, RAH R pH BE
it 25 B AT 100%085 5 e i -
2.3.5 1gG 4l e

M7 FAENE R A &R 1gG 2l AR R
R for FE B R B — 58 DA I I i g 2 L VK (SDS—PAGE)
A1 HPSEC 45l %€, SDS-PAGE ik 4 e v FE 15
5%, TERGREN 10%, HE RSN S ng, HF
S 52 iR G-250 Gty AR MUK Sk K BSR4, AR
#i HPSEC 1 IgG PUaA iR YSC e [ AR o5 B A5 W Wi e e T
FARE 2805 1gG 4.
2.3.6 &M E

T 3 A AR I SN S A T S AR BRI o K I
T8 R B AAGRE i 3 BIFE U I 96 FLAR H FH 4% 0.5vo0l%
FORBRIAEBE K 1R FALL)FiRE, 4570 80 uL, 7L
TN 80 pL FrERIXG YD T IRBH PR, K ROSAR E T &
HSICIE R B, MEREE R TR PR R RO
FAFT, FURE ARSI, WA R R, Shs
R A BRI S5 N ) XL ¢ v s B 15 A AR (R R
2.3.7 1gG PuiaFa e 77 5 A0 g A2 e Pk S5

K 22 78 F 3 5 (DSF) B2 AR U iy 1 & ik Hi 4
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FaE AN, B 54 uL & AN FEIFRE IR 1gG BRI A
FUBR AR, N 6 puL Sypro Orange ¢ Y64kl % ULkl
ML 1:500(& L), |EZWKERN 0.5 mg/mL. &F
ANFEMBCE 2 N PATIL, ARG, RS
0 2 min EBRA, F RT-PCR UK, 41385 5 Vi [
N 25~95°C, FHE#EZE 1°C/min, WE5IHEFEEE ROX,
PR FUR SHE KA 5N 570~590 F1 610 nm, F3 K F [
%4 Noneo T THRFEH REZOUE THAE, K
FHOIFH Origin ALK, B3] 1gG MAEVERE .
Xif i %k e e AUAE 70 °C R EEAT Il AR e s,
HPSEC il hnF#A [\ (8] /5 AR 10 1gG & &, 5k
TS e 77 B B 4% B

3 HR5iE

3.1 % [gG MRIES T R EE
ORI 78 B H FH B0 5 B 077V I SR FH g K e 2 W Ry
15 (Enzyme Linked Immunosorbent Assay, ELISA)i%A{F
PrfE A 2030, (AR AR R o, HAERf g R &
SEE, ANdH T YRR E 1gG Al M &, 8
i A PR UK L SR R BE A X B R FE AT 8 B F A
AFAERERA PR AN E ST VR ZE Il s, e ROBURE i vk U B Ay
PO AL E S LA, L A S I R 2%
i, 53 5k F 4y B BBl & i 0TI 3 B0 HPSEC 43
BT AT RN AT 73 B A oA TSKgel G3000SWx.
Se HEr 2 - T husi i ik ue), sRlfLRN 25
nm, $if¥ 5 pm; UltraSW Aggregate fLIEHE K, A 30
nm, HAE KRG ETEE ERR, P Hiie r =Rk &
FARIATH 9 HT; Agilent AdvanceBio SEC %
THURZY b, BRDRARACA 2.7 um, PR E .
CRAEFH IR, LR A EaElL 3 Mo A ET
REr B ARUILIE T 250 1gG S HEREH.
3 it HPSEC t il Aot i Kl ) 45 SR A 1 s
5 UltraSW Aggregate ( 4> & & 1.10) fil TSKgel
G3000SWxy (72 % 1.13)#H L, Agilent AdvanceBio SEC
AR 7 BB B A, 2 S 3 BRSOG4 B RIS 2,19,
45 & HPSEC-MALLS f il 45 &, W] LA#fi€ Agilent
AdvanceBio SEC tailifF: 12 15.68 min AbAIILICIE N
IgG $5fiElE, MRIE MALLS 5 5 HAH > T8N 154
kDa (K 1), 53CHAUORIEEA —3. BRI Agilent
AdvanceBio SEC i E 73 bk, THEAR FURNE
IgG 405N 26%, 5 HLPKAlFERT I 45 A — 5. Usidk
HPSEC H 1gG FEEWEFAT FRIk R, 25 3Rl 2(a)
FIiR, NE—1gG %7, D i il A e s fiE
W 1gG HATA MBS Kk, #%EH Agilent AdvanceBio

SEC %17 IgG ) HPSEC j& Al 77k AR¥E & FIREE
N 1gG MK A ETHR RN P 1gG R EE, Fixt JERNARE
ITREFERRE, 4391 FH HPSEC R ll. BT 1gG WKRFE »
(mg/mL)5 HPSEC WTHIFH x [1196 54 y=8x1073x+0.0109,
R= 09996, —FHEARIFMLN LR, WTHT IgG &

k.

TSKgel G3000SW,

IS
=)
(=]

[=]

400 - TSKgel UltraSW Aggregate

Absorbance at 280 nm, A280 r\m/mAU

0 g
T S B B =

[ - Agilent AdvanceBio SEC | | )
400 ] ]
o = 10° %

. \\—>1‘54 kDa , | | [ | ] §

°

=

12 16 20 24 28 32
Time/min
Bl 1 37 HPSEC (il FEAS I (110375 (1) HPSEC 813
Fig.1 HPSEC assay of serum using TSKgel G3000SWxL,

TSKgel UltraSW Aggregate and Agilent AdvanceBio SEC
column

X R ] 51 R 2 A B AR, R A4
(1] 1gG PriA B EA Z MR, SHaH AR —; H—J
T, AFEURE SR = A R ig o, PURr R A7
2S5, SRR AN EAME. R CRERE, 2
FFAZ oL A P2 2B 1 S LT v 1gG 25 200N 7.8,
MEFEREAOERANSEHRELN 4.7, ZFFEBRK
ZE 5, PRIl B R e 45 G R G R s T S e 2 A
FEHIRL T2, 1gG 4TIk 98%. (HZ PRI miJE
B —, H A AR I SCERIRIE XS R 1] R S i Bt
PRI S5 A, B LR H p R DR B T A e E AT HEA T A
o JoXTRINTE 1gG AT B FACHENT, o —P4lifh
Jiik, WLHE HPSEC H 1gG & g, HEIZhiaid, H
cIEF 5@ FL A5 e o5, 25 R 2(b) Fiom - N HT LR
2P0 1gG M5 RUE R, N 6.04~7.08, XA fE/2 H
TR SR XS SRS TR, G = AR IR 7 B
FHs H—H, HTHERAEAEASENAW)E
BN, B FA BZ T i R, X 2T
I AN JERT S5 A AT R TR IR AR -
3.2 A[E pH FIEB FZIRBEM T REAL 1gG

FHBH B 22 e 2 AT LTS JER Hh 4lidh 1eG . &
3 1gG A% SR IK T 7.0, KEEEL pH 4.5, 5.0, 5.5,
6.0 1 6.5 26 1F T LFE, (55 i SRR B BRI S AR A 25
%, T 1gG T IEREEIR PR, T i g SRk B AT
Jit o 3% FH CM Fil SP-XL P BH & A8 e =2 M T, Kl
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EE IRV 23 )33 4T SDS—PAGE #11 HPSEC 7347, 4 AFEN T EE— DB 7 ENTE 1gG FIICE, HRYEH K
Vet HPSEC BERY 1gG WETHIAY, THHE LI+ 1gG & UK B 1 e 25 25 A R4t

&, e S LR E S 1gG B, 534 pH.

M IgG Serum
kDa
Lo il

(=]
S
oo}
T
pI=8.72

170 -
130 -

100
70 fr—

55
40

35

25

Absorbance at 280 nm, 4, /AU

10 10 11 12 13 14 15

M. Protein molecular marker
Time/min
(a) Electrophoretogram (b) Isoelectric point
2 IgG Ry FL K B S 55 A
Fig.2 Electrophoretogram and isoelectric point of IgG
M 1 2 3 4 5 6 M 1 2 3 4 3 6
kDa kDa
170
130 P e .G 130 B B B G
100 100
70 | 70 -
- » - - . e > e
55 e - D Y e e 5w Wy
40 40
35 35
25 >
(a) CM (b) SP-XL

M. Protein molecular marker 1. Serum 2~6. Elution peak at pH 4.5, 5.0, 5.5, 6.0, 6.5

(c)CM i (d) SP-XL i
60 L | 100 60 - 100
180 480
E e
° L < S L =
£ 40 160 s ¥ J60
g 1 2 g z
& 140 3 = 140§
20 - | ~ 20 - i -2
- 20 -1 20
0 | L | L | L | L | 0 0 | L | L | L | L | 0
4.5 5 5.5 6 6.5 4.5 5 5.5 6 6.5
pH value

pH value

K3 RIMIELME TR/ CM A1 SP-XL AR pH AL IR K ARIE JR R SDS-PAGE HLIK & [ 1gG 4l AR
Fig.3 Non-reducing SDS—-PAGE electrophoretogram of purification products from cationexchange chromatography with CM and
SP-XL, IgG purity and recovery rate at different pH values

CM FI SP-XL MMM 1gG Vet ro k&l WL, JENT)E 1gG 20 B4R T B pH 14K,
Sy e 3(a), 3(b)Fra, AHRL pH T IgG MmUY EMal  IBHEAANERREAS S8R E R, /P8l
BESXHILE 3(c), 3(d). ATLAE Y, fEMFEHE TAc#/z B 1gGe {HiliT pH 5 1gG ISR AL, TR
Href, pH A 45 FI5.0 I, ZREALSEREE, S 1gG ANRETTAMM, BILBEIH T ) 1gG Y R ilE 2L %
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K. pH=6.5 I}, 4 CM F1 SP-XL 4tk )5 1gG HIZlfE 7
FA 63.5%F01 61.0%, IgG [FISCRALE 15.5%A1 7.9%.
DR 3 CASE I TG 1D e 4 AR g AL i % o
3.3 A pH TS FRIEEMNT R IgG

TRYE 1gG M5 eya [, FHBI & T 228 Eont s
H ) 1gG BEAT 404k . B DEAE F1 Q-XL P FlAS [ 3 &
IR, HET pH (5.5, 5.8, 6.0, 6.5, 7.0)%] 73 B 4liAk i
om, BUNE BRI E 1gG 4l b A5 S TE o
6.04~7.08, At pH<7.0 B, BAREERN FEEFETF
FwE . WA E AT & W i 4T SDS-PAGE i
HPSEC 741, MHIKEI[E 4(a), 4(b)]7T LAE H, A [F pH
~, DEAE Al Q-XL JZ 42 85 1 1) L BR Bl s SR A — 2L
B pH F#MK, 1gG 2z isem, H 1gG & 8. M

KDa M 1 2 1 4 5§
18 T -l

130 ——

1000 —
TO -
55—
40
35
25
(a) DEAE
M. Protein molecular marker 1. Serum
DEAE - 70
10 © |
160 o
X
£ 90 | E
<, B 450 &
k= | 2
= jo)
& ] 2
40 8
80 - ] &
< 30
70 | . | . | . | . | 20
5.5 5.8 6.0 6.5 7.0

pH value

Kl 4(c), 4(d)rT %1, pHS.5 A0 T, FBEWRF 1gG 4% i
B, ik 90.4%F1 99.3%, IgG Rl R i E, 25
N 53.8%F1 67.5%; B pH $&m, 1gG WRMALRE 2T
Bt g, — 7 T2 B T LI 1gG i RG22, 354> 1gG
ARe S BEEN A L, SECERERK: 55—,
MBS BT LA, B pH THE, 70 T 84108 55 A1 40
kDa [ B A2, [ 1gG 20 K. Zia thiali g A
W, Q-XL Aifb R R Lf, 18 pH=5.5 i, &—DZEHr
IgG 2RIk 99.3%, W# N 67.5%. Wongchuphan %513
Fl STREAMLINE™ Q XL M % Ifiii H 4litk £ fF#Z O bt
241 1gG, FERAHI pH (8.0)54 1, 1gG 4l B Fllit %
55 62%F1 70%.

kDa M 1 2 3 4 5 3]
W LA A B N Rt
100 | —

T0 | -——

55— -

(b) Q-XL

2~6. Breakthrough fraction at pH 5.5, 5.8, 6.1, 6.5 and 7.0

70
d) Q-XL |
100 1 @Q

- 60
N
2
£ 90| 130 B
E ] B
£ g
2 < -40 é
Q
80 |- ] &

30

70 1 L 1 L 1 L 1 L 1 20

5.5 5.8 6.0 6.5 7.0

pH value

4 RIEZPIE T ENT /R DEAE 1 Q-XL fEANA pH T 446 1 255@ K AR IE A4 SDS-PAGE HLVK B % 1gG 4l FE A
Fig.4 Non-reducing SDS-PAGE electrophoretogram of purification products from anionexchange chromatography with DEAE and
Q-XL, IgG purity and recovery rate at different pH values

3.4 Q-XL —HH{LFrT 1eG BIEMEE

T 3k A S 6 ok 4 A i I 3 A o R PR A R P R
Q-XL BB FACH EMT4liAb i3 1gG HEATHEPEN &, @
N A EIE R R(%):

R=(TaVal TvVb)x100%

X, T, Va 0 HINAL G 1gG RN FVARR, Ty, Vi 23
HINEEALET 1gG R FIARFA .

AEHT IS 1gG E A RIALEE RS R LR 1, wILL
B, AR gG EARAREMPUAREE, R4E
TR SR M E )T B, TE AR A4 S S U
62.5%; HR#E HPSEC frill FI4i bt )5 1gG & Eih515
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IgG HHAWEN 67.5%. X —J5 HUE B HPSEC {EA—Fh
AR 1gG &A%, 53 A 25 R 2
F—Ir R RS — P B E T T2 1gG
AALLEFERTIE 99% LA b, 1 LG MR FRIR 4T, 6 AL bt
sl i) 4% R

xR 1 HETE 1gG EAMEE MR

Table 1 Purity and recovery rate of IgG protein before and after
purification
Item Serum Q-XL purified at pH 5.5

Concentration/(mg/mL) 4.34 0.59
Volume/mL 0.5 2.5

Titer 1:2048 1:256
Titer activity recovery rate/% 100 62.5
HPSEC IgG recovery rate/% 100 67.5
Purity in HPSEC/% 26.3 99.0
Purity in SDS-PAGE/% 14.5 99.3
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R A e, 1 1gG fEAib Akt fE b 5
KA TR BRI ISY, IR AR R T A RO S FL R AR
NP TR A AR E ], KA DSF HARFEHRAHT
SEFIXT 1gG #VR IR 2 . MRIEE 5(2)f DSF £
MEER, 7F pH 7.0~ K 10 mmol/L [ FRZE v+,
IgG 23 2 NAEPEIR AL, 439 60.28 A1 73.50 °C . ¥
AN TR o SRR FEE () s 7510 78 P UL B [ g el 25 SR k. 2
Fizm . @0 200 g/L (L ALEE . 200 ¢/L #iZiFE. 200 g/L i
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200 g/L ILZURE R S, A8 2 AR S Bl A T

5.52 f118.84°C.
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HEAT DS A s s, 3@ HPSEC WA i e 77 Ot &
AN 200 g/L IIZLEEN 1gG & 2 BE 0 Hee 18] (48
th, ERUE Sb)FR. T 200 g/L 1hELEE)E 1eG 2
SEMERZERE, N 240 min J5 1gG & EANE 86.2%,
T REZH AT 4 38.0%. AT LABIA 200 g/L 1AL B A
R AP 2OR, BeAE A LA 7R Ao R S e 1eG &
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Table 2  Effect of stabilizer on thermal stability of IgG

Concentration

Thermal denaturation temperature/'C

Stabilizer

/(g/L) 1 2
PB 0 60.28 73.50
Sorbitol 100 62.99 80.58
200 65.80 82.34
Glucose 100 60.88 78.82
200 65.45 79.87
Sucrose 100 62.64 78.47
200 65.80 79.52
Glycine 0.05 mol/L - 77.41
0.1 mol/L - 78.11
Glycerol 100 61.93 76.71
200 62.29 77.06
PEG 2000 10 62.64 77.41
30 63.69 75.30
Arginine 0.05 mol/L - 73.89
0.1 mol/L - 73.19
PEG 400 50 - 73.19
100 - 72.84

Note: —. No peak was detected.
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(1) IgG %5 L ASTE R 6.04~7.08.

(2) BB TACHENT AN BT Q-XL — B alifh 15 3 &2l
JEXS RIS T TR R PTILIE 2P0 1gG FruEP i i et
pH N 5.5, 1gG Im4ifEik 99.3%, RIREIE 67.5%,
SIEEE R 62.5%.
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