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Large-scale production of milk source CGMP by ion exchange resin method

and its hemagglutination inhibitory activity against influenza virus
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Pl EM, BER KA COGMP - &3 K% & h LA KRR
3BV, E# A # 0.8 L/min, % BL4k &R 1BV, & Bl ik %k B
0.6 mol/ L M ASE T/ A A4k, ZBITELHEMHTRES
R R ARAA 108 L(2 160 @) Mg 36 L7135 CGMP =
& 21,183 g .43 % 4 0.981 g/100 g, /= S #h E H 89.032% ,
B 51.972% vk B A8 h 21.503 g/100 g, % @
CGMP 7 &3t i B ACHIND F= i B % & B 8 &A%
B F RIS A A 1.000 0,1.250 0 mg/mL, Z5ig:Hl
JARAC 8 B R B 2% & R AT CGMP /= g 0 46 e v ik BR
LFHM®TFER S CGMP, Btk Bk &4 90 2 0
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Abstract: Objective: This study aimed to optimize the process
conditions for the large-scale production of milk-derived casein
glycomacropeptide ( CGMP) and explore its hemagglutination

inhibition ( HI) ability against influenza virus. Methods: Using
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anion exchange resin as the separation medium and sialic acid
content the activity detection index of the product, based on the
preliminary small and medium-sized tests, the large-scale
production of CGMP from whey powder was investigated from
five process conditions: sample volume, loading flow, eluent
concentration. eluent volume, and resin service cycle.
Meanwhile, a hemagglutination inhibition test was used to verify
the inhibitory activity of the product CGMP against the influenza
virus. Results: The optimized technical route of CGMP product is as
follows: loading volume 3BV. loading flow 0.8 L/min, elution
volume 1BV, eluent concentration 0.6 mol/L., and suitable use cycle
of resin 4 times. Under these conditions, the volume of whey powder
solution was 108 L. (2 160 g) and the resin was 36 L, and 21.183 g
of CGMP product was obtained, with a yield of 0.981 g/100 g,
the product purity of 89.032% , the recovery rate of 51.972% and
the sialic acid content of 21.503 g/100 g. The minimum inhibitory
concentration of CGMP products on influenza virus A (HINI1)
and influenza virus B is 1.000 0 and 1.250 0 mg/mL. respectively.
Conclusion: The purity and sialic acid content of CGMP produced by
the optimized technical route were better than those of commercial
CGMP, and had an obvious inhibitory effect on the influenza virus.

Keywords: casein glycomacropeptide; scale production; anion
exchange resin; optimized process; sialic acid; influenza virus;

hemagglutination inhibition (HID)
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JEE o DA B WA Y I VAR % T 9
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B 1/8, 51 3h M 38 5 B9 CGMP H ZE 8k Be i LR, &
—20 CIKAETE VRS , 2 Jn AT 25 B VR T 4 Bk I B
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1.5 mg/mL MCGMP 4l % W 5 , KK B 5,10, 15,20 pL
HERE S BT AR I 2 ) 0 T BUE CGMP gtk o R 2k .
(2) Mo 40 R A k42 Mo YA 198 0 5 3 79 G A
(3) CGMP 4 J : & Fl ODougo um / ODa10 i B HEL WK Al
FARMAE B CGMP (46 , % A8 /N % 7x CGMP
4l K CGMP 26 B35 07 ik 2 IRk [14 ],
(D HEEF &S Bk15],
1.3.7 #il# CGMP i TE&KMFRIE ARG 1.3.4 iK%
25 JEE ST — % ml A 7R il B L RV R A i 9 CGMP
i T2 R AL BT AR AR 108 LOMEIE 36 LA
W T2 4 1 F 41 4 19 CGMP 7= iy 1 45 28 4 Jig |l i
MR R
*x1
Table 1
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(1) IR BTG 700 2 5 75 % 7 A0 4G 00 2R FH i 958 3
Wk Fon HA M . S FIEORTEE A M T MDCK 40 I,
F AL AR AL 72 b S WOER WO AN TR TS st . B
PRI 43 HIFE 10 LA A 0.05 mL 2E BEEE K (0.9%) .
SRIGHE 0.05 mL AN AZE 1 FLORTERBE N 1 -
2) R EMBIRIG W 0.05 mL A 2 FL O 35 5 B i
Ll O LA, RN AR 9 FLA R 58 LR A AR
0.05 mL 4 MW 32 25, H AR 55 10 LAY L0 3R A g %) B,
BUA I IO . 3R 1 &L (1~ 10) B 2 40 B JEE

The dilutability of influenza virus
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TALIEHR, B 100 %6 B4 30 2 (4 + ) s 2 20 48 fifd
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FHIK BN ERERE, () FER.
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(2) W™ T A 0 I BE I H 5. A 0 R R
CGMP(0.011 6 g), 5% 1.3.5 #l & 8y CGMP 7=/ 1
(0.012 0 @)1 CGMP 7=y 2€0.027 6 g) Rt il JF & vk )&
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4 BE R T CGMP 77 i 2,CGMP 7 i 2 i ME VR R 7 1 &
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TR 6 A0 e I B B R SRS K e T VA VRCIET 1R B 4 A% Il
BERN A BE L 7E 96 FL U BUA i 3 41 A FL 25 pL R [A) i
W CGMP M 25 pl 4 £ I 5E R0 R BE 10 05 5 7
RGBS TS 30 min, (7S 0] 375 3 36 5 145
A 50 pL 1% A O B 21 20 i 7% %, IR 2) 50~ 60 min M
A, LU () =) o i A 1 130 i 25 21

(3) Wik T B0y I EE B0 O 56 A ) F R
CGMP.CGMP 7= 1 BL Je CGMP 7= & 2 4 B 1 5l fi &
WBESH 10.000 0 mg/mL B M, IF MK A LL A6 R L
10.000 0~0.312 5 mg/mL K 6 4> T ¥ J& . #ic |4 1.3.8
(2 v T 2 R 0 e 8O 7 B R I 1 kA
1.3.9 Gie##r i SPSS 16.0 48 it #5414 4 % 3 it
0BT G5 R LA AR EE (x = S)FIR,

2 #R55
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CGMP 4 fi (3% el 1 1 T 7, CGMP i 4 83 it
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Figure 1 Chromatogram of CGMP standard

product (205 nm)

H ARk BE 1 CGMP ¥ W 2 A% 4G 0 08 T R, JF LA g
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Figure 2 Linear relationship curve of standard CGMP

HAEH 6 L ik 2 i 1.579 mg/mL, ifii & Bé & W a) 59
FIE A T 3 A 5 DA VR TR 17%) J5 i R BEE AR Ak 43 M AT 0, DA
2 LIRSS 8 L, Ml v o o o ik 5 30 i 186 i, L WAC S A AR

EBEEE B TR ENRNEEILIRERE QR E R E R R F 6 M5 0 iE

TEH 8 LA B B & 245.2 mg/ L, W 5 72 Wi B AR, 7245
48 L IS 48 B0 A Pk B0 T v MR VR R R B AR A
21 mg/L. M ODugg um /ODoso o MEUE 0T LLE W, H H
{E ¥<C0.050,, Ut BH WSO 4 1 Pk JBE W b CGMIP 1Y 40 32 95 i
HA R B, AT ETESS 6~12 L I Bt N
WCAR i W 3R A CGMP 7 i 1) 7K ~F ] 35 21 1oy MR VR TTR o
R HUAR Y S R,

2.3 ML E CCMP TELHGMUL

2.3.1  EREARREU 5B HI 4 COGMP R H#k s
AL, BERE L RE R B 3 T, A CGMP B i 1 205 1 7
AW THE R E ERERFCN ABV B il 4l B B vy L H R H 4l
5 ERARFUR 3BV BT 22 501 R K, 16 B 0F 5 0 2 19 43
B RN 2 B AR R BLBE 8 I A% = 4l E Y CGMP =
mi o FT B3 E L 2R O R R MR SR Mk BE 3 o T R IR

xR2 CGMPH]BATEARRERE ERBRRERE.OD EE ODug /0D HER'

Table 2 The ODygy pm/ODs1onm values, protein, sialic acid mass concentration of CGMP eluents

were collected at each time period

WA A/ B R bR/ . e Y 2 R VAR 3£/
. oD fii (g~ mL-D) MW R OD {6 (g L-1) OD280 nm /OD210 nm
2 0.02720.002 0.412240.015 0.01720.001 50.9734-1.488 0.05020.002
4 0.056+£0.003 0.996+0.005 0.03540.002 105.120+0.793 0.042=+0.002
6 0.085£0.004 1.57940.002 0.044=40.002 132.113+£0.450 0.028=£0.001
8 0.083£0.002 1.53940.022 0.07540.002 245.217%0.335 0.012£0.001
10 0.074=0.001 1.35840.004 0.07340.004 219.21740.454 0.010£0.002
12 0.071£0.001 1.39840.001 0.064=40.004 242.817+0.293 0.009£0.001
14 0.0537£0.001 0.93640.002 0.06140.001 239.72040.289 0.008£0.001
16 0.0294£0.001 0.45340.004 0.04740.001 175.41740.219 0.008£0.002
18 0.021£0.001 0.29240.001 0.02940.002 102.91340.078 0.009£0.001
20 0.018£0.001 0.23140.004 0.02340.002 80.5134-0.327 0.01140.004
22 0.018£0.002 0.23140.005 0.02140.004 63.11340.249 0.011£0.003
24 0.017£0.002 0.32440.002 0.01840.002 54.12340.160 0.010£0.004
26 0.015+0.001 0.17140.002 0.01740.002 51.50340.261 0.010£0.007
28 0.016+0.003 0.19140.004 0.01640.003 47.997+0.146 0.011+0.002
30 0.014=£0.002 0.151£0.002 0.016+0.004 48.043+0.153 0.01340.002
32 0.013£0.002 0.131£0.001 0.01540.004 45.017+£0.570 0.012£0.002
34 0.015+0.002 0.171£0.002 0.01340.002 39.01340.241 0.013£0.004
36 0.013+0.003 0.13140.001 0.013£0.005 39.00740.284 0.018£0.001
38 0.011£0.002 0.091£0.001 0.011£0.001 33.01340.281 0.017£0.002
40 0.011£0.003 0.091£0.003 0.010£0.001 30.01340.249 0.019£0.001
42 0.013£0.001 0.070£0.002 0.010£0.004 30.01740.426 0.025+0.002
44 0.008£0.002 0.030£0.002 0.009£0.002 27.00640.640 0.033£0.003
46 0.007=£0.002 0.010£0.002 0.009£0.001 27.01740.285 0.032£0.002
48 0.007£0.004 0.010£0.003 0.007=£0.001 21.00640.437 0.03520.001

t A LRERFL 108 L, EREV AL 0.8 L/ min, PEBLIE VK EE 0.6 mol/L, Y IAFR 1BV B T. A& M T 4R

A 5 R WA AR T TR B4 45 T A B Bl
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2, BB bR AR 0, 28 1 B T v B M TR IO A
e BE BT AR L AR W . O T R4S R A 4 B 3
Ao AR BR N AR A LR S Y P e Ry R R R AT g
SRR AN, DT R T 43 S AR

Lo A g R, A R 4, AR
2BV,3BV, 4BV i} fif 18 CGMP 7= & 1 i T FL 43 51 K
8 542 272,10 155 836,10 333 535, 7 ki 1 4 B8 i [ 43 5]
4 16.912,17.354,17.285 min, 43 WiH8 1 4 100 g B &
&4 CGMP i 0.526,0.636,0.620 g, M % 4 A A,
CGMP A4l B FdE H & i ffl LR R R K 2T &G
TRER G Y EFEIRTR Dy 3BV B BT 45 1 CGMP 44 %
Il Wi e L T oo YA TR P ek v T R — B4 1 D PR T g
BT IR IR CGMP 22 25 & 1 B Wi fa T AL 2
HHREA CGMP 1 FLIE ¥ 17 W R A5 B0 A 2045 & 50 A
NE WD . A 404 . 28 1 3BV 1 S ML 4k 43 B9 4l 4k 4
# CGMP iy I e 4 BURT 15 31 458 i A 7= 2 AU 35
2.3.2  EREREmX S EH A CGMP U R kS
AL, CGMP B9 26 B2 78 E A & 24 0.8 L/min B &% 5
(97.669%) ., E#EVE 0.8 L/min 5 1 L/min, CGMP
4P FE 22 (0.853 Vo) AN B Gk 5 i 18 5 WA, AN ] B AR IR A R
W Y 2 0 O DR VA TR IO VAR R AR TN B, B AR
WER 0.8 L/min B, 2 [ 50 0 0o VL 198 5 2 AR B 14 A B
Ko e OB (1 P R ) 1 A 5 0.6,0.8,1.0 L/min
B & 19 CGMP 7™ AN [l b FE ik 2% 1 °F 4 28 3K 15 11
CGMP 77 i 4 {5 B8 F ] g 17.289~17.357 min, 4351 i1
£ 100 g #EA P& CGMP 4 0.538,0.626,0.595 g, Il |
BV 0.8 L/min i . 4 100 g £ & BF 15 CGMP 7= &

r 3001
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200
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—
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F®3 LEREMITSE CGMP =R ENHN
Table 3 The influence of loading volume on the purity

of separated CGMP products

REAR ODygo w8 OD210 w8 CGMP 4/ %
2BV 0.01240.002 0.3584-0.003 96.6524-0.005
3BV 0.01540.003 0.5894-0.004 97.45740.004
4BV 0.0174-0.003 0.72340.002 97.6494-0.005

5.01
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BT o
g 8220
® g g 251
g E:E2 20
- = Z 15t
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Xt HE 4 2 3 4
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Loading volume/BV

XAy LREARR 3BV [ 2 1 R 7 i CGMP v 8 11 J5 11 ¥ 7R
[ e
B 3 LEHAEBRAS CGMP & & P & G i fo vk ik 82

B E R B A
Effects of loading volume on protein and sialic

acid mass concentration of CGMP products

2}
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g Z
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1 0
16 18 20 22 10 12 14 16 18 20
Fif ] Fiof ]
Time/min Time/min
(b) 3BV (c¢) 4BV

B4 L#ARA 2BV.3BV.4BV i #2389 CGMP & i# B
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Figure 4

x4

CGMP chromatogram with sample volume of 2BV, 3BV, 4BV (205 nm)

LEERISE CGMP MREMB RS DR

Table 4 Results of comprehensive analysis of isolated CGMP products by the change of loading volume

R CGMP 4l & I Y TR B/ CGMP [/ 153/
TOGHEARD/Y% (107%g e g BFD % % (1072g + g~ LMD
2BV 74.21040.488 12.89140.195 70.87440.422 42.96240.962 0.71740.050
3BV 80.72440.839 15.3594-0.481 78.78540.955 46.79540.517 0.7814-0.020
4BV 79.70640.259 13.83040.540 77.78040.773 39.685+0.672 0.6634-0.011




F&M | Vol.40, No.5

x5
Table 5

R EN CGMP 4 E

The influence of loading flow on the purity

of separated CGMP products

EBEEE B TR ENRNEEILIRERE QR E R E R R F 6 M5 0 iE

skl

ISz ik: ¥
) OD2s0 o B

(L * min~ 1)

OD319 nm fH

CGMP 4 / %

0.5 0.01140.005

0.8 0.01540.002

1.0 0.0132£0.003

0.23140.053
0.590£0.090
0.408£0.011

95.24740.020
97.66910.002
96.816=0.007

Br. 2 0.8 L/min /E 4 MUBLAL 23 & il %5 CGMP B iR &

FAE O A
2.3.3

Ve DLW e B XS CGMP ™ i 3 B ORI 2 i

7 0] H0, PR MR B A 0.6 mol/L B, i f3 CGMP 7= i
14 200 B2 3R B i 5 (97.390 0, PE ML VE 2R 0.8 mol/LL i
Ho Al B e IR 45 A RS L B i k BE A SR Ak B TR B R

w - as| MEATT K
2 éqg 40 = W K T e
i I
B o
® g g 30r
®eE 257
B 22 2.0;
.2 E15)
& EE |
TEEI{ £% o5l

0.0

XJ HE 2 0.5 0.8 1.0
R

Loading flow/(L * min-)
X AL g EREG A 0.8 L/ min 9 2 A F B i CGMP 28 1 5t Al
A5 LEHAZS CCGMP =& ¥ &G Fiforkik i
JRE R E R
Figure 5  Effects of loading flow on protein and sialic

acid mass concentration of CGMP products

®6 LERFAEXSE CGMPYURYMNEANNER
Table 6 The comprehensive analysis results of theeffect of loading flow on CGMP separation
R A/ CGMP 4l & M VL PR 2t/ EHRS®E/  CGMP [/ (EE
(Lemin™")  (HEABD/% (102 g g “HEID % % (1077 g - g 'FLIEHD
0.5 75.13940.985 12.19840.177 71.61140.377 40.2334+0.719 0.672740.026
0.8 80.4604-1.055 15.31740.344 77.8064-0.149 46.9724+0.744 0.78340.067
1.0 78.77640.266 14.33940.306 75.52840.292 43.0524+0.096 0.71940.014
S B E S + 2 o L= 501 NP
KT OEBRBREIN CGMP 7= @maiE &N s a5 (00 76 (4 5 5t e
Table 7 The influence of eluent concentration on ® 7 ;E g0 SRR -
E L
the purity of CGMP products @ = gf)
®EE .
VeI R/ ) ) =g 25¢
ODeso - fH ODoiownfi  CGMP 4/ % 22 2.0t
(mol « L) © 3 |
w g2 12
0.4 0.0214£0.019  0.391£0.020  94.59140.007 T E L0 E E
o e < 0.5t
0.6 0.01540.015  0.5912£0.044  97.3904:0.002 00 E ‘ ‘ ‘
50,002 9940.02 4 X HE 4 0.4 0.6 0.8
0.8 0.035=+0.00 0.42240.021 91.638=0.005 Y I 37 e FiE

W5 2 W B AR BT s BB L B oAt s B R R Ok .
P 6 710, P B 9% W B A 0.6 mol/ L i, B YR R AN R R
SR U e . HI 3RS AT VRV BE D 0.6 mol/L B
CGMP 1 17y 1l 0% % 7 f: i 5 (15.649 /100 @) » i B I
T2 & k55 T R 0 2R P AT R DG M BRI 1 v
T WV R 5 AR A A AR M L R S R CGMP ™
AR R EE,

VEBEWE M BE M 0.4,0.6,0.8 mol/L £ F #l & i
CGMP J™ [l 22 125 R0 AR €035 12 K, 11 26 19 CGMP 7™ i
PR 44 B2 1) 1] 24 16.915~17.361 min, 23 3355 A W) Bk i W
WET & 100 g Bt &b CGMP 7 & 19 & & R 0.536,
0.636,0.583 g, FH 3K 8 W I, Pk M W Ve FE A 3 B A9 3
P A" RE AR AS 15 40 B A MRV R & B CGMIP ™ i, 45
ik %A 0.6 mol/L Y ¥k B vk B A A F CGMP Y

Eluent concentration/(mol « L)
X REA S P IR HE BE 0.6 mol/L {9 A% 14 T 7 b CGMP 1 # 1 it
R0 e 348 1 57 VR 3

A6 HwERESS CGMP F &t & 9 R
YRR R R IR B YR
Figure 6 Effects of eluent concentration on protein and

sialic acid concentration in

CGMP products

mass

W BRSO WS 4 o DK T 3R AT i M TR TR A Rk B CGMIP 7= iy

W4t .
2.3.4  VEBLWRFRXT 4y 85 CGMP BRIl 7 Al

F 9 Tl bt U R A B AR Ak L BT AR CGMP 7= i 1 45
TR AR A FE AR AR BE AR fk . 4 R L ARl 1.0BV
i, 8l e 5 (97,508 %0) , M U W R Bl 1.5BV Fil
2.0BV B, Hoali fE ¥ 2 BAR 2 % 2 BB A A 1.0BY
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Table 8 The comprehensive analysis results of eluent concentration on separation of CGMP products were obtained
e B/ CGMP 4 fif VI R 5 e/ BB R/  CGMP [If3/ CEY
(mol+ L) GHEABD /% (10 2geg YEMD % % (1072 g« g 'FLHHD
0.4 76.89941.490 12.571+2.075 69.74441.765 38.41541.455 0.64240.038
0.6 80.449+2.130 15.649+1.830 79.14141.801 46.754+2.411 0.78140.055
0.8 74.92242.192 11.708+1.694 77.7764+1.079 45.414+1.447 0.75840.033
P I AR 70 JO At VA R e g 3 B 0 MR VR R % AR 7 CGMIP 500 [0 &5 R Bl
FE Y . AR 5 9 R e R R ARl 1. 0BV, %\x 3 i:g: B3 v i i 2 i B
L5BV.2.0BV % {5 F fil & 19 CGMP 7 i . 5 1 31 55 45 2ET s
100 g B¢ i i CGMP 7= 4 B 0.640,0.626,0.614 g, = 5 £ ol
10 AT B BEIIR PR B K L 4 B 7 fh o COMP () 4l EEE 20
M R RRE R O R OR LG, SR 0T 1BV e £ 5 10
M MUK A3 5400 4 COMP 0 f LEDE IR R g<ios |5
£ RBBERT COMP =% 4 & R s
Table 9 The influence of eluent volume on the purity . Eluent VOl‘ur‘nejBV ) .
of CGMP products xfﬁﬁ%ﬂﬁiﬁ'ﬁﬁm&%fﬂ 1BV 441 F 1 5 CGMP Hv 25 1 5 R g iR
Jo e g
VEBIRARL  ODsgounfl  ODugunff  CGMP 4/ % B 7 ik COMP 2 &b & & i 4
1.0BV 0.01540.003  0.592+0.021 97.50840.003 %&ﬁi/ﬁ%/&& W 3?7_} vy
1.5BV 0.01640.004 0.3760.002 95.77940.009 Figure 7 Effects of eluent volume on protein and sialic
2.0BV 0.01740.004 0.367-+0.002 95.37140.013 acid mass concentration in CGMP products
F10 HRBERITSTE CGMP HRZMB LGS D IEHER
Table 10 Results of comprehensive analysis of different eluent volume for the resulting CGMP products
— CGM,P 4l i W Y TR 5 ik / BEAF &R/ CGMP [/ ?%%/) ‘
GHEEAFD/% (10 2geg VEH) % % (10 2gg '"ZLEWD
1.0BV 80.3594-0.333 15.74840.460 79.64340.951 47.7714+0.034 0.78140.088
1.5BV 79.42540.407 13.70840.690 78.8164-0.939 45.880+1.387 0.76640.024
2.0BV 78.88940.478 12.73540.409 77.82740.235 45.025+0.224 0.75240.061

2.3.5

RN R E el 2 11 AT A TR vk A

g5 LTk TEMUBL R 4 CGMP 7™ S iy 1T 20, 40

Ji BE il 1 A K i B TE A R (54 %0 ~62%0) 9, FLASH A BUHEAT AU AR RIS T X B D AT R A Ak B L DT R IE

B RE U AN 3 2 T 2 T R B 5 HE ko, B E AR
A B SR A BT R R BT A B A A 4 A A Y
57.500 . TESEPRARAE P — B8 7 2 M I 19 4 28 S e
IR 7000 ~90%  BAREE S HE B ARG,
TE ALK — B Y i PR AT RE R A A b A 2 B R B e e T
JBU T ok AR 2 8 T IS 3L R T MR S A,
BUHTARRE S T B eI 5 ZE XS A4 AR L 17 PR AR AL BE . 7R
A7 FURLEL I T SR 2 0 TORE T, X L
IS PR RUST 85 R T A BE HE A i B9 BCAL T s R e 7 5 B
A R S e o IR T K I ) S e A AL X

MR AR ESKENIREE

exchange capacity

skl

Effects of resin use batch on its

S

(mmol » g~ 1)

RSB/
BRI

*x11
Table 11
o e
:iﬁ akd/ %
1 58.200+0.097
2 58.030+0.097
3 57.5904+0.570
4 58.1204+0.310

-
o

57.84020.770

3.70240.065
3.59740.097
3.40440.049
3.06310.015
2.29940.210

92.50040.016
89.900+0.012
85.000+0.097
76.60040.038
57.50040.053

AL TR SE R A AR 72 BT i A AR 7 28 36 A O L B t
B o g H AT IE

LA T =4 mmol/g RS T AR 3SR A /A A8 e
Fim PA e e 7w h 4 mmol/g 5,
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BB B4 0 TARIRES
2.4 #H%& CGMP RETEZ &M WIE

PEF 3BV i EAEARFL 0.8 L/min B AW B 1BV
4 T VB A BT 0.6 mol/L A PR B MR I, 7E 58 6~12 L
B B E) B ISR CGMP iR . 2 160 g FLIE ki 4b
BT 108 LoRHIB 36 L, #& It T2 44 F CGMP

R12 REIZEZHHEN CGMP FaH

EBEEE B TR ENRNEEILIRERE QR E R E R R F 6 M5 0 iE

o AR RV R AR R L SR R 12, 7E
T AT B CGMP 4l B W % & & 2 & T
AL R (80.724 % ,15.748 g/100 g) , H B Ry & CGMP
P4l RE 5 11.219 % , Lo i B 7 il CGMP A g e R 7R % I
" 7.929 g/100 g. ULEIIEALAY T2 438 A Tl MR 4k
47 CGMP,

FERE FRA4E OUERERRESE

Table 12 The production, yield, purity, recovery rate, and sialic acid content of CGMP products

prepared under optimal process conditions

o CGMP 7 4t/ CGMP 4l J¥ IR Y R 5 ik / CGMP [ g5/ B/
i g HEETD /% (10 2g+ g VED % (102 g+ g LM
I H & CGMP 21.183+0.876  89.032+0.965 21.503+0.604 51.97240.995 0.98140.011
B CGMP 13.6090.665  77.8134-0.404 13.574240.555 — —

2.5 CGMP ¥ i Bk 35 1Y 0 8% 400 i 38
2.5.1 WEBYRBIE S 4WE, B 100 %6 1 i 54
FEAS 7 FLL O E AR A A MDCK i 8% 5 B9 I %R A
2 128 CHIBEAERC M S 1+ 27> FHIRIAR 7 i DU 5 I Sk s
BB A 1 256 CHIBEERLM M 1 ¢
2.5.2  CGMP 7= & i i 8Os %5 A<H1N1>E’Jm1«%%ﬁﬂ%ﬂ1’ﬁ
o H#E 13 T4 B CGMP,CGMP 72 i 1 1 CGMP
PR 2 BIAE R R 10,000 0 mg/mL % 2E 100 EE 3
BP0 3 A CHIND) 5 04 Jfin 358 B8 4 7= A5 45 5400 7
il E i fE CGMP Bt it ik B 1.000 0 mg/mL B, A
CGMP 7= i 2 16 1% it &t ¥k B2 R 7 A= R &30 il &6 40 1 1
LT H A CGMP 7 76 3% T S vk B R 389 2K 7™ A8 nl UL i
MBEER & /E . 28 iR, i & CGMP Fl CGMP 7= i
1% i B5E 410 o) £ g /DN B Bk ViR B2 R 10.000 0 mg/ml, i M
TR & B EE 1 CGMP ™ iy 2 F i 368 300 61 109 di /1N o 2 R
J& R 1.000 0 mg/mL, KN % 5 v 8 S E B 5 M
NS REE G L T L0 An B B 25 A Ok AR 2L A i e 4
G, AR A BT R £ 30 5 R g 4 L i B UE 52 CGMP 7™y 2
BE A % B ) s 2 ) 20 40 M 04 45 A DA R AR AR

£ 13 WEFEEH A(HIND) MM HK 08 45
Table 13 The result of HI test on A flu virus

%, W] CGMP 77 & 2 7E B ¥ ¥ 1.000 0 mg/mL F %}
Fi 7 HINI Wﬁ‘zﬁaﬁﬂﬂﬁ%mﬁ%ﬂfﬁﬁﬂu
2.5.3  CGMP X i B 7 B i LB R R Bk 14
A%, CGMP Jf 4 # B2 10.000 0 mg/mlL B}, 4% 7 5 %
WEOR R B X RES AT m gk B4 L I P2 AR AT R Mkl
7 B MR B2 A 5.000 0 mg/mL 1 2.500 0 mg/mlL B},
HA CGMP 7= i 2 g 7= A4 4 3000 il e 3 % R 45
CGMP 7= i ¥y o 7= A 0 Sl LAY M S BR 42 . B CGMP
I CGMP 7 b 1 XF i & 40 0 09 &5 /N BT &k EE R
10.000 0 mg/mL, i CGMP 7 5 2 X IfiL 5% 4 i 1) 5% /) 5
TR 1.250 0 mg/mL, W] W48 TR & CGMP 1 )
K,

£ LR . 4 CGMP = i %t 7 Fh it i om s 3 2 A —
SEMIHIVE B B CGMP 7= 5 2 % 5 Fofs #7818
A AR . L I ) S R Wk R 43 B A 1,000 O,
1.250 0 mg/mL, Ui B il % 7 i CGMP Iy M Vi R 75 2 1
SFL L 5 400 ) 99 P A s L 5 O 6 s B R R A Y
Ak B9 CGMP BUAEAR A 72 T2 i 45 A0 7= il g — il g ol S
MAEE K, 5 Salam 00101 09 2L I CGMP (9910 1
TR R ETIRE— 2.

x 14
Table 14

TRRE D MR R

The result of HI test on B flu virus

CGMP JRHW B/
i CGMP CGMP 7=/ 1 CGMP 7= 5 2

CGMP Jii &k B /
~' B CGMP CGMP = 1 CGMP 7= 2

(mg * mL~1) (mg *+ mL™1)
10! + + + 10.000 0 + + +
109 - — + 5.000 0 - - +
10~ - — — 2.500 0 - - +
1072 - - - 1.250 0 - - +
10°? - - - 0.625 0 - - -
10! - - - 0.312 5 — — —

TR MR R AR BB A TR MBS — " R AR LM BER R .
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3 g

WFoE gL T — Al N FLIE K b 43 8 4l 1 i 25 (B8 E K
P AT M AR 7 e DREAR AR 3 A5 A8 I AR L AR O i
0.8 L/min. ¥k B & L 1 % 6 B & BL. Uk B W vk
0.6 mol/L A g3 B FH R IS 4 WK 4% B T 20 4
BWAFLE BB BAATE 108 L(2 160 g) K JE 36 L, 15 5|8
HABE BRF= i 21.183 g 13 % 0.981 /100 g, 7= 4l
89.032%6 L IMIL# 51.972% MEVH R % & 21.503 g/100 g &
M, Hﬁli SR A R R OB SR R S Y At
R YA TRt AU T B TR O R AR AU AE B IR (77,813 %%,
13.574 g/lOO 2. HHARBL S EREOE KA
T fi7 B Ll Ak S R G R O L R AR R e L AR
RS A B A TR A 7= G B R E R AT
WS AB 7R T 43 8 AR AT 4% % 28 088 B IR ™ & o 75
T UL RO R A CHIND M B 3 B HA — &
A A0 a1 T JFG o R OB U= 2 4 1 R
%%E,Eﬁ'ﬂfﬁﬁimﬁiﬁﬁw 1.000 0,1.250 0 mg/mL,

J& &k — 35V GT I B OB LA 45 ol O JBORS AL
Iﬂ,ﬁﬁ?i@’ifﬂﬂ%ﬁ?ﬁﬁﬂiﬁﬂ@ T fe & 45 5 3 4 0T 0 69

BB A T8 RS AL R 7 1
2 % 30k
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