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The modified GC medium (MGC) was developed for identification of beta-hemolytic group B
streptococci. This medium was developed on the basis of enhancing–pigment production of group B
streptococci. Three hundred and thirty isolates were tested including 180 isolates of beta-hemolytic group B
streptococci, 102 isolates of beta-hemolytic non-group B streptococci, and 48 isolates of Enterococcus
faecalis. All isolates of group B streptococci gave carotenoid pigment by this medium. On the other hand, all
of non-group B streptococci and E. faecalis did not show pigment after 72 h incubation. The specificity and
sensitivity of MGC was 100 %. There were no false positive and false negative in this medium. The MGC may
be the alternative of choice for the presumptive identification of group B streptococci.
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Group B streptococci (GBS; Streptococcus
agalactiae) are the most important pathogens in
peripartum women and their newborn infants(1).
This organism can cause neonatal morbidity and
mortality(2). Among pregnant women, the prevalence
of colonization with GBS in cervical range from
10-40%(3,4). It also transfers from mother to newborn
infant range from 40-73%(3,5). The incidence of sepsis
in newborns is 2-3 cases per 1000 live births and
the death rate is 15%(6,7). In Thailand, Yossuck and
Preedisripipat(8) reported that the incidence of neonatal group B streptococcal bacteremia from 1996 to
2001 was very low but with a very high mortality.
In 2002 the Centers for Disease Control and
Prevention (CDC) published guidelines designed to
minimize the risk of neonatal GBS disease(9). To detect
GBS carriers, CDC advises that two separate swabs of
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the distal vagina and anorectum or a single vaginoarectal swab are cultured prenatally. The use of
selective broth, such as Todd-Hewitt broth, supplemented with nalidixic and either gentamicin(10) or
colistin(11) was also specified. Specimens should be
incubated in the broth and subcultured onto blood
agar plates that are screened for beta-hemolytic
colonies, which can then be identified as GBS by antigen detection, with genetic probes, or by CAMP test.
CAMP test(12,13) has been long used in many
countries as a presumptive identification of GBS in
pregnant women. In 1977 Islam(14) developed a new
medium to detect GBS by its property of carotenoid
pigment production which is closely linked to the
beta-hemolysin characteristic (15). This medium is
composed of horse serum and soluble starch for
enhancing pigment production of GBS. Sukroongreung et al (16) developed a PPR medium by using
proteose peptone No. 3 (Difco) and rice powder as
well as the buffer system to enhance the carotenoid
pigment production of beta-hemolytic group B
streptococci. This medium, which is inexpensive
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tube. The tubes were incubated at 350C aerobically.
The pigment producing ability was noted after 24,
48, and 72 h incubation.

and easy to prepare, is used in most of the laboratories in Thailand. However, proteose peptone No. 3
is not routinely used in the microbiology laboratory
and it may expire before it can all be used. Therefore,
the authors tried to develop another medium from
the routine media as an alternative media for detection
of GBS. GC agar base (Oxoid) is one of the routine
media chosen in the present study.

Results
The carotenoid pigment production ability
of 180 beta-hemolytic strains of group B streptococci
on the MGC medium was 100% (Table 1). The 102
isolates of non-group B streptococci and 48 isolates
of E. faecalis did not produce any pigment at up to
72 h incubation. One hundred and seventy eight
isolates (99%) of pigment producing GBS gave
positive results in 24 h. The other isolates produced
pigment at 48 h and 72 h.

Material and Method
Bacterial strain collection
Three hundred and thirty isolates of betahemolytic streptococci and Enterococcus faecalis
were obtained from clinical specimens, which were
from Vajira Hospital, Bangkok, Thailand and
Sirindhorn Medical Center, Ong-Karag, Thailand
from April 2003 to May 2005. These isolates were
composed of 180 isolates of beta-hemolytic group B
streptococci, including 152 vaginal or cervical specimens and 28 perianal regions, and 102 isolates of
beta-hemolytic non-group B streptococci from various
sites of human sources as well as 48 isolates of E.
faecalis. All isolates were serologically identified by
latex agglutination (Slidex Strepto-Kit, BioM rieux)
and by CAMP test. Their ability to grow on 6.5% NaCl,
and bile aesculin reactions were recorded accordingly.

Discussion
GBS have been recognized as a significant
cause of neonatal and adult disease(1,2). Although
CAMP test has been used as the detection for
beta-hemolytic group B streptococci, alternative
tests has been developed on the basis of pigment
production(14,16-18). The development of MGC medium
was also an alternative choice for testing the pigment
production of GBS. The heavy stabbing of these
isolates by the side of the tube down to the bottom of
medium enhanced anaerobiosis and pigmented
colonies were easily seen(19-21). The special peptone
in GC agar base was able to support the growth of
180 isolates of GBS as orange colonies within 24 h
(99%) and after 24 h (1%). This result was similar to
PPR medium(16).
The specificity and sensitivity of MGC
medium were 100% for beta-hemolytic group B
streptococci, which compared well with other effective pigment enhancing media(14,16-18). There were no
false positive results among 102 isolates of nongroup B streptococcal types and 48 isolates of E.
faecalis other than GBS.
In conclusion, MGC medium may be an
alternative choice for the presumptive identification

Medium for Enhancing pigment formation
Medium for enhancing pigment formation
was prepared by using GC agar base (Oxoid) as a base
medium. This medium (MGC, modified GC medium)
contained 3.26% GC agar base, 5% rice powder, and
0.5% NaCl (pH 7.2). MGC medium was distributed
into 13 x 75 mm test tubes and sterilized by autoclaving.
They were allowed to cool and kept in the refrigerator
overnight before further use.
Pigmentation test
Each isolate was heavily stabbed by the
side of the tube down to the bottom of the MGC

Table 1. The carotenoid pigment production in MGC medium of 282 isolates of beta hemolytic
streptococci and 48 isolates of Enterococcus fecalis

Latex agglutination grouping

Strain beta-lysis
Pigment production

B

A

C

G

Non group
A,B,C or G

Enterococcus
fecalis

180
180

45
0*

10
0

12
0

35
0

48
0

* no pigment observed
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of GBS. It can be easily prepared and used in most of
microbiology laboratories.
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การพัฒนา GC medium เพือ่ การตรวจหาเชือ้ Group B streptococci
สมชาย สันติวฒ
ั นกุล, จันทนา เมฆสีประหลาด, วงศ์สวัสดิ์ สวัสดิป์ ญ
ั ญาโชติ, สรายุทธ์ สุสะสินธิ์
การตรวจหาเชือ้ beta-hemolytic group B streptococci ได้รบั การพัฒนาขึน้ โดยใช้ modified GC medium
(MGC) ซึ่งอาศัยพื้นฐานการผลิตรงควัตถุของเชื้อ group B streptococci เชื้อจากสิ่งส่งตรวจ 330 ตัวอย่าง ได้แก่
เชือ้ beta-hemolytic group B streptococci 180 ตัวอย่าง เชือ้ beta-hemolytic non-group B streptococci 102
ตัวอย่าง และ Enterococcus faecalis 48 ตัวอย่าง ได้รบั การทดสอบกับ MGC medium ผลการทดสอบพบว่าเชือ้
group B streptococci ทัง้ หมดจะสร้างรงควัตถุแบบ carotenoid ใน MGC medium ในขณะทีเ่ ชือ้ non-group B
streptococci และ E. faecalis ไม่สร้างรงควัตถุใน MGC medium หลังการอบเพาะนาน 72 ชั่วโมง ความไว
และความจำเพาะในการใช้อาหารเลีย้ งเชือ้ ดังกล่าวพบร้อยละ 100 และไม่พบผลบวกลวงและผลลบลวง ดังนัน้ MGC
medium น่าจะเป็นทางเลือกอีกทางในการตรวจวินจิ ฉัยเบือ้ งต้นของเชือ้ group B streptococci
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