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Development of a reference substance for live bacterial count
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Lingxiang Xin®, Xiuli Wang', Wenjing Lv? Lianna Zang? Dongmei Zhu® Ying Luo®,
Yuan Zhang', Xiaoning Li*, Bo Liu', and Junping Li*

1 China Institute of Veterinary Drug Control, Beijing 100081, China

2 Tianjin Ringpu Bio-technology Co., Ltd. Airport Business Park Branch Company, Tianjin 300300, China

3 Huapai Bioengineering Group Co., Ltd., Jianyang 641400, Sichuan, China

Abstract:  This study attempts to develop a reference substance for the live bacteria count of Streptococcicosis live vaccines
in order to evaluate the validity of live bacterial count in inspection and testing. We prepared a batch of live Streptococcus suis
reference substance for live bacterial count, tested their physical property, purity, vacuum degree, remaining moisture, and
determined their homogeneity, thermal stability and transportation stability. Moreover, we organized collaborative calibration
to assign count values to the reference substance and determine the shelf life of the reference substance in 12 months. The
results showed that the physical property, the purity, the remaining moisture and the vacuum degree of the reference substance
were all in compliance with the requirements of the Chinese Veterinary Pharmacopoeia. The homogeneity test showed that the
coefficient of variation of the count of the reference substance was less than 10%, indicating a good homogeneity.
Transportation stability test showed that the reference substance remained active after 72 h transportation in summer and
winter with the package of styrofoam boxes and ice packs. Thermal stability test showed that the reference substance could be
stored for up to 3 months at —20 °C, or up to 21 days at 4 °C. According to the collaborative calibration, the reference vaccine
was assigned a count value range of (8.5-12.1)x10" CFU/ampoule. The shelf life test showed that the reference substance was
stable for 12 months when stored at =70 °C. The reference substance could provide a reference for the live bacterial count of
Streptococcicosis live vaccines. Moreover, it could also be used as a reference to evaluate the quality of corresponding agar
media.

Keywords: Streptococcus, live bacterial count, reference substance, collaborative calibration
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Tablel The bacterial count of the reference substance at the beginning

Counting results at different dilutions (CFU/plate)

Sample

Viable counts Average

107 1075 1078 (CFU/ampoule) (CFU/ampoule)
1 / 87, 101, 109 7,12, 15 9.9x10’
2 / 90, 106, 110 6,11, 12 10.2x107 9.9x107
3 / 95, 105, 108 9,13, 14 10.3x10’

Note: “/” represents the bacterial count =200 CFU and could not be counted.
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Table 2 Effect of different medium on live bacterial count
Type of medium

sjmgéer Inspectors 1 (x10° CFU/dose) Inspectors 2 (x10° CFU/dose)
Medium 1 Medium 2 Medium 3 Medium 4 Medium 5 Medium 1 Medium 2 Medium 3 Medium 4 Medium 5
1 8.80 877  9.13(H) 8.80 793(L) 830(H) 7.67  8.03 690  6.50 (L)
2 9.90 977 1063 (H) 9.07(L) 9.80 7.83 740  823(H) 743  6.90(L)
3 8.30 827  833(H) 7.53 713 (L) 847 9.07  960(H) 907  837(L)

Note: “H” and “L” stand for the medium that counts the same sample with the largest and smallest number of bacteria,
respectively.

#3 H—MRABEER
Table 3 Results of homogeneity test

Sample Viable count (x10” CFU/ampoule) (Sample count-average)? Z score Satisfaction degree
1 12.40 1.7%=2.89 1.90 Satisfaction
2 11.80 1.1%=1.21 1.30 Satisfaction
& 10.60 -0.1°=0.01 0.50 Satisfaction
4 11.20 0.5°=0.25 0.70 Satisfaction
5 10.50 -0.22=0.04 -0.50 Satisfaction
6 9.70 -1.0%=1.00 -0.90 Satisfaction
7 11.10 0.4°=0.16 0.60 Satisfaction
8 10.00 0.32=0.09 -0.60 Satisfaction
9 9.90 -0.8%=0.64 -0.80 Satisfaction
10 9.80 -0.9%=0.81 -0.90 Satisfaction

Average: 10.70 Total: 7.10

TR 10.70, FRMEZE S 0.84, BRE
B=AritE 22 PR =7.90%, 7255 RE/NT 10%,
TR W 3 — bk R AT

24 WhEREREER

A. B, C =ZHNiH 6 LK FXT 18 &
Zin TS R 4 i, 34/36 45 FH R,
1/36 Z5 AT BE, 1/36 S5/ AR . SR =4S
B (2] > 2 B, X35 MRS,
BN Rx107 CFU/SZ . A SR i P41k 10.3,
hAECH 103, ZBRFRBCH 8.7%, XM£2SD K
8.5-12.1, Bk, AT HrHl& S s i
sk BTG Y (8.5-12.1)x10" CFU/Z,

25 EHREMRIIELE
ke EER I LS R NEE 5 s, % 5
AR AE T s G, TR ReED

http://journals.im.ac.cn/cjbcn

VERR 2 MR VE R, DEBIAE 72 h N B it 7
WS 25 T BUE T DR R E o
26 fIEAREMREER

PR E S5 N RAAIRE 870 CLUF, B
FEHR P T T A E R, B S T
ANFEAEBORE T R EME . 25T 1d. 5 d.
8d. 14d. 21d. 42d. 63d. 91 dXH#ELE T A
FUFF S T, SR E 1. %0
AT -20 CHIERRE, RAFT 4 CHf 21 d 5
BT B E UMERR E R FESN, fRFEF 25 C.
37 CHEE 1 RWECT RERI MR IS, 37 Cifit
FEAECRT, TECT e il . fRFFF-20 C
91 d JE7E UMEAR & A TE I P, il # R ik
WE AT G52 i r i Rt



FEH SHBERREREEEITTHSE ROME 2559

x4 MWEREREER

Table 4 Results of collaborative calibration test

Personnel Sample Viable count (x10” CFU/ampoule) Z score Satisfaction degree

A-1 1 12.1 2.0 Suspicious

11.6 15 Satisfaction

A-1 2 10.1 -0.2 Satisfaction

9.4 -1.0 Satisfaction

A-1 3 11.6 15 Satisfaction

11.2 1.0 Satisfaction

A-2 4 10.9 0.7 Satisfaction

9.8 -0.6 Satisfaction

A-2 5 11.3 1.1 Satisfaction

10.6 0.3 Satisfaction

A-2 6 9.7 -0.7 Satisfaction

10.5 0.2 Satisfaction

B-1 7 10.3 0 Satisfaction

10.2 -0.1 Satisfaction

B-1 8 10.2 -0.1 Satisfaction

9.8 —-0.6 Satisfaction

B-1 9 10.9 0.7 Satisfaction

10.6 0.3 Satisfaction

B-2 10 9.2 -1.2 Satisfaction

9.1 -1.3 Satisfaction

B-2 11 9.1 -1.3 Satisfaction

9.4 -1.0 Satisfaction

B-2 12 9.2 -1.2 Satisfaction

9.1 -1.3 Satisfaction

C-1 13 9.9 -0.4 Satisfaction

10.7 0.4 Satisfaction

C-1 14 10.0 -0.3 Satisfaction

9.7 -0.7 Satisfaction

C-1 15 10.5 0.2 Satisfaction

8.7 -1.8 Satisfaction

C-2 16 11.9 1.8 Satisfaction

10.6 0.3 Satisfaction

C-2 17 11.8 1.7 Satisfaction

13.3 3.1 Dissatisfied

C-2 18 10.9 0.7 Satisfaction

11.2 1.0 Satisfaction
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Table 5 Results of transportation stability test

) Counting results in summer Counting results in winter
orD:r:Ii\z/z:?/on sample (x10" CFU/ampoule) (x10" CFU/ampoule)
g Inspectors 1 Inspectors 2 Inspectors 1 Inspectors 2
A 1 96 106 99 93
2 86 85 103 116
3 97 98 114 120
4 97 104 97 95
5 103 98 103 108
6 97 96 85 110
7 90 94 121 116
8 85 88 100 108
9 97 96 113 121
10 90 93 111 121
B 11 121 111 110 113
12 104 103 96 99
13 115 98 110 110
14 115 98 107 116
15 109 121 109 108
16 108 111 117 107
17 121 120 110 115
18 118 109 100 105
19 113 94 91 94
20 96 98 95 91
150 ¢ o--20°C N
e 4°C 3 Wit
= —-25°C
5 e SIS B {IE 0 T 2 T 1 A A RO 1 56
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Fig. 1 Results of thermal stability test.
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Table 6 Results of shelf life test (x10" CFU/ampoule)

Save . . Upper Lower Interquartile Medium Coefficient of Satisfaction
time SR A quartile quartile range number Average variation (%) range
2m 35/36 10.65 9.60 1.05 10.2 10.2 7.90 8.6-11.8
4m 36/36 11.80 10.25 1.55 111 11.0 9.50 8.8-13.1
6m 35/36 10.75 10.40 0.75 10.4 10.4 6.00 9.1-11.6
8m 36/36 11.50 9.10 2.40 10.4 10.3 12.35 7.7-12.8
10m 36/36 10.80 9.65 1.15 10.2 10.2 8.50 8.4-12.0
12m 36/36 10.80 9.80 1.00 10.3 10.4 8.80 8.5-12.2

R MR R I R 24 b v R DM A
A AR R S B ) Vet 2 9 )t I SR v
Yy i) 25 Sbr o 25K, ACBIESE i A FiAR 8 T 6%
BRIATE WG RS F 0 . it =% a1k
R, ADREYE L IR EHRL BAK SR, HS Y
BIfrt (i EE25 ) rhEE R NS IG5 1 1Y T
EARER,

S %k & Rd, TS E0Na

o TR T LA 0 U AR 25 T e 2 A0 0 0 36 1
ﬁ AWFFRI T s s i, R
2 Shy SHE A AT TR A Ao R e RIS S e 4 i 5 B
Mk %, AR RN ZHmaENS
S E—AE N AR LSS A . 0TS %
(TR, T [ T 28 A o o 0 R
i “CFUIL A, AWFFE R H “CFUISZ ™ i iU
fiio “CFU/Sk B3y [ 24 24 i Yo 3 v K0k
BRI B, X RE SR T IS TR 45
KA 2 ¥ AE S A P4 Aok S Bic R o {ELE T
HES % AW KR, T 2
TERL IR0 e 35 J7 e R s R S Se i P S, BT
LA “CRUIEL ™ R B s 0 5 124

TER AL T et Frp, R T (P 2y
)y M R A T T P R T T BRI SR . TE
ARG SR, XA [ SR R A B 37 5 47 BT 58 3
A H F2 FE W0 J7 , % TR ST AT AR F 42 5 R g
SR AR 2y ) Bgr 3704 #6556
B SR BEmL L TP A IO T BESR, TR R DR B [
BRI AR, o 7 i A e PR S M A K

% : 010-64807509

AR5 A 3 3 WA A () SHe T R 5 18 T A, T O
B H S FH R BR B ST T TR S 2 R E
R R TR

AR HZ 5K A, B, C =FK AT
IR S50, sk £RRBFEM 54 =4t
SoEe—3, ARG T A RERIESMY
AfgiR2ZE,. B, BiEs%hERR
BN 7.9%, H—MRI @ MERE, 3%
b E M RIS TR (8.5-12.1)x107 CFU/ZZ ., @ tim
HARE AR, 2% 520 CIRAE 31 A
LTS R ECRS s 7€ 25 'C I 37 CARAF 1 d G
IS T R, WAE 4 Crlfifr 21d, RH%S%
ATV B2 . I 38 B e PR G U — A UE
B, 2% 51 AR i i iR e vk 489 )y X
BRIANET 72 h T, BUEIIRECR R E -
T WIS 2 S PR L At L R4 KAy
T WEEBESE, IEHASE A E-T0 C
TRAF 12 4 H R FEROE o ASBF5E 0T LA BEER T 95
UG E TG TR T E0S 25 T A v ) ) B AR T
AR

REFERENCES

[1] @AM, SEERER 2R S PG, IR & HOE B,
2018, 39(5): 25-26.
Kou LW. Diagnosis and control of streptococcal
disease. Shandong J Animal Sci Vet Med, 2018,
39(5): 25-26 (in Chinese).

[2] Cole JN, Henningham A, Gillen CM, et al. Human
pathogenic streptococcal proteomics and vaccine

. cjb@im.ac.cn



2562 ISSN 1000-3061 CN 11-1998/Q A4 T #2244 Chin J Biotech

[3]

[4]

[5] £5%

6]

[7]

(8]

development.
387-410.
Saralahti A, Ramet M. Zebrafish and streptococcal
infections. Scand J Immunol, 2015, 82(3): 174-183.
A2 IR B 2. AR N R [ 2 il =
2015 4Rl dbst: A kL, 2016.
Chinese V\eterinary Pharmacopoeia Commission.
China Veterinary Pharmacopoeia III, 2015 Edition.
Beijing: China Agricultural Press, 2016 (in Chinese).
N, SKIE, LR, A UbITIRENRIERE EE
Wit SRR T T, T EE 24, 2019,
53(3): 19-25.

Wang XL, Zhang Y, Li HX, et al. Study on reference
vaccine for bacterial plate count of Salmonella
vaccines. Chin J Vet Drug, 2019, 53(3): 19-25 (in
Chinese).

EF, X, FH, & ZRMEERFREKE
EHE W IT S F . h EEE AR
2019, 55(9): 34-37, 42.

Wang XL, Liu B, Xin LX, et al. Study on reference
vaccine for bacterial plate count of Pasteurella
multocida vaccines. Chin J Vet Med, 2019, 55(9):
34-37, 42 (in Chinese).

M A Py A AR R s, AR CREEA
R P AR Wi B AR 2000 AR, dEET: ks Tl
Rt 2000.

Veterinary  Biological Regulations
Committee, Ministry of Agriculture. People’s
Republic of China, Veterinary Biological Products
Regulations 2000 Edition. Beijing: Chemical
Industry Press, 2000 (in Chinese).

XUBHL, Eh¥e s, JRENLL, 45 EKZ) b ey i
PREAR E MR R S B h R 25,
2012, 26(7): 701-703.

Liu ML, Ma LY, Su LH, et al. Technical
requirements management  proceduresin
collaborative calibration of national pharmaceutical
reference standards. Chin Pharmac Aff, 2012, 26(7):

Proteom Clin Appl, 2008, 2(3):

Products

and

http://journals.im.ac.cn/cjbcn

(9]

[10]

[11]

[12]

[13]

[14]

701-703 (in Chinese).
o SR I E F AR & B 2. CNAS GL 02
2006 HEJIHIELE R G IRFIRE T PEAN TR FE [ Z].
Hh B A% T E [ 2T 2= 5123, 20086.
CNAS GL 02: 2006 Statistical processing of results
of proficiency testing and guidelines for proficiency
evaluation[Z]. China National Accreditation Board
for Conformity Assessment (CNAC) (in Chinese).
PR, HEr, WGRLL, 55 WE XL gk i [k
o T B (BBT BR) S 7% i A7 801 A 8 B 3 e £
FERE. P E 2G4k, 2014, 48(02):11-13.
Li C, Guo CY, Dai ZH, et al. Accelerated
thermostability test of living infectious bursal
disease vaccine (B87 Strain). Chin J Vet Drug, 2014,
48(2):11-13 (in Chinese).
9 CFR, Part 113. 67, November 29, 2007.
Supplemental assay method for bacterial plate count
for erysipelothrix rhusiopathiae vaccines. United
States Department of Agricultural Center for
Veterinary Biologics testing Protocol.
E R M7 51 2. rhAe N RGILRN [ 24 i 2015 4 i)
=R dest: v BE 2GRN H e, 2015.
Chinese Pharmacopoeia Commission. Pharmacopoeia
of the People’s Republic of China. Volume III, 2015
Edition. Beijing: China Pharmaceutical Science and
Technology Press, 2015 (in Chinese).
A, XU, REARLE, 5F. ER bR EY R
TEAE Wyl it o R e ) b N L e AR )
&, 2019, 32(9): 1054-1056.
Cao LM, Liu ML, Yuan WY, et al. Application of
national drug reference materials in quality control
of biological products. Chin J Biol, 2019, 32(9):
1054-1056 (in Chinese).
ARIG, FTRIE. 20T 1 SR v s R o i AR A
etk k. 491k T, 2018, 4(3): 138-139, 142,
Lin H, Tian SY. Metabolism and optimization of
nutrient substance in bacterial culture medium. Biol
Chem Eng, 2018, 4(3): 138-139, 142 (in Chinese).

(A3C5%  MITT)



