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NGHIEN CUU THANH PHAN LOAI VA CAC CHI TIEU HOA SINH
CUA RONG CAU (GRACILARIA) O NGHE AN VA HA TINH

Rong cau (Gracilaria) 1a mot thanh phan
quan trong cta hé sinh thdi ven bo, 1a noi song
va cung cdp thitc an cho cac ngudn lgi thuy san.
Ngoai viéc cung cép thém nguén oOxi cho bién,
ching con tham gia vao chu trinh dinh duéng va
tich tu cac khoang chat. Do tinh chat da dang va
dac trung vé thanh phan héa hoc ciing nhu gid
tri dinh dudng (giau vé khodng, axit amin tu do,
lipit, polysacarit...), nén rong cau va ciac ché
phdm clia né 1a d6i tugng quan trong dugc con
nguoi st dung nhiéu trong cdc linh vuc nhu
cong nghiép san xuat agar, ché€ bién thuc pham,
duoc phdm, son, xir Iy nudc bi nhiém ban.... O
ven bién Nghé An va Ha Tinh, nguén rong cau
kha phong phd nhung chua c6 nhiéu tai liéu
cong bo vé chiing. D€ ¢6 thém dén liéu danh gia
dung gia tri clia nguon lgi rong cau, trong bai
bdo nay chidng toi trinh bay két qua nghién ciu
trong thoi gian qua & cac khu vuc nay.

I. PHUONG PHAP NGHIEN CUU

1. Phuong phap thu mau va dinh loai rong
a. Thu madu va xu ly mdu

Mau rong dugc thu vao nam 2008, 2009 tai
ving ven bién Nghi Xuan, ddm Déng Ludng
(huyén Nghi Xuan - Ha Tinh) va khu vuc cua
lach Quén, dong mudi An Hoa (huyén Quynh
Luu - Nghé An) gom 3 dot: dgt 1 vao thang
5/2008, dgt 2 vao thang 4/2009, dot 3 vao thang
6/2009. Viéc thu mau rong ngoai hién truong
duoc thuc hién theo qui pham diéu tra tdng hop
bién, phan rong bién: QPVN 17-79, QPVN 21-
79 ctia Uy ban khoa hoc va ky thuat, nam 1981
[12]. Cac mau rong tuoi sau khi thu, dugc ngam
trong dung dich formol 5%, ép mau lam tiéu
ban va sdy kho dé xdc dinh cdc chi tiéu
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héa sinh.
b. Dinh loai

Pé dinh danh céc loai rong cau, chiing toi
dua vao cdc tiéu chudn vé hinh thdi ngoai, cau
tao trong qua tiéu ban giai phau dugc xem dudi
kinh hién vi Leica v6i do phong dai tir 100 dén
1000 lan va cdc tai liéu dinh loai [1, 3-5, 7], két
hop so sanh v6i ngan hang miu chuan tai Vién
Tai nguyén va Moi trudng bién.

2. Phuong phap xac dinh cac chi tiéu héa
sinh cta rong cau

Xéc dinh ham lugng chat kho bang phuong
phédp trong luong [2]; xdc dinh ham lugng tro
bang phuong phdp tro héa [2]; xdc dinh ham
luong duong khir bang phuong phdp Bertrand
[2]; x4c dinh agar tho ché€ theo phuong phap W.
Brucker [6]; chiét tach lipit va xdc dinh ham
lugng theo phuong phép tiéu chuin ISO/DIS
659: 1988 [9]; thanh phan axit béo dugc xac
dinh dudi dang metyleste trén may sic ki khi
GC theo phuong phdp tieu chudn ISO/FDIS
5590: 1988 [10]; cac chi tiéu vé axit béo dugc
thuc hién tai phong thi nghiém Hoéa sinh bién,
Vién Hoéa hoc cac hop chat thién nhién (Vién
Khoa hoc va Cong nghé Viét Nam).

II. KET QUA VA THAO LUAN

1. Thanh phan loai

Qua 3 dot, ching toi da thu dugc 26 mau
rong cau & khu vuc ven bién Nghé An va Ha
Tinh. D€ dinh loai céc loai ching to6i dua vao
céc tai liéu phan loai rong hién hanh (ké ca tai
liéu gan day dua trén phan tich ADN) va so véi
méu chuén tai Vién Tai nguyén va Moi trudng
bién va da dinh loai duoc 7 loai va 1 tha
(bang 1).



Bdng 1

Cac loai rong cau dugc phat hién ¢ Nghé An va Ha Tinh

STT Tén khoa hoc Tén Viet Nam Noi gap
. A . hi Xuan (Ha Tinh),
1 Gracilariopsis bailinae Zhang et Xia Rong cau cude gﬁy;h ISII:I ((NaghénAil)
2 Gracilaria tenuistipitata Zhang & Abbot Rong cau chi gﬁl;ﬁ)f E?Irlll (glaggn}\lzl’)
Gracilaria tenuistipitata var. liui Zhang & A , Nghi Xuan (Ha Tinh),
3 Xia Rong cau chi Quynh Luu (Nghé An)
4 Hydropuntia changii (Xia et Abbott) Rong cau géc Quynh Luu (Nghé An)
Wynne
5 Hydropuntia divergens (Xia et Abbott) Rong cau 4n Quynh Luu (Nghé An)
Wynne
6 Hydropuntza edulis (Gmelin) Gurgel & Rong cau d4 Quynh Luu (Nghé An)
Fredericq

7 | Hydropuntia fisheri (Xia et Abbott) Wynne

Rong cau chéi Quynh Luu (Nghé An)

8 | Hydropuntia ramulosa (Chang et Xia) Wynne

Rong cau thai Quynh Luu (Nghé An)

Sau day l1a mo ta hinh théi cac loai rong néi
trén:

1. Gracilariopsis bailinae Zhang et Xia -
Rong cau cuéc (bang 1)

Rong moc thanh bui, cao 10-40 (60) cm,
phan gbc cé dia bam nho. Than rong hinh try,
dudng kinh 1-2 (3) mm, phan nhanh chuyén
nhau, cic nhianh chét c6 dang méc cau, rong
don, dé gy khi tuoi va dinh chic vao gidy khi
ép kho. O 14t cit ngang than, su thay déi kich
thude tir vo vao nhu mo 16i la dot ngot. La doi
tuong quan trong duoc nudi trong phd bién, cho
agar chat lugng cao. Rong nay gap & Nghi Xuan
(Ha Tinh) va Quynh Luu (Nghé An).

2. Gracilaria tenuistipitata Zhang & Abbot -
Rong cau chi

Rong moc thanh bui hay thanh tham day
min, cao 10-20 cm, mau do tim hay doé nau.
Than dang tru tron, duong kinh than 1,5-3 mm,
phan nhé4nh 1-3 14n theo kiéu chuyén nhau, mot
bén hodc doi khi ché hai. Goc nhanh chi hoi that
lai hoac khong thit. O 14t cit ngang than, su
thay doi kich thudc tir vo vao 16i 1a dot ngot. La
doi tuong nuoi trong & cdc tinh ven bién Viét
Nam. Rong nay gap & Nghi Xuan (Ha Tinh) va
Quynh Luu (Nghé An).

3. Gracilaria tenuistipitata var. liui Zhang
et Xia - Rong cau chi

Bién loai (thw) var. liui cta loai Gracilaria
tenuistipitata dugc phan biét bdi nhiéu nhanh
nho, min nhu chi, duong kinh than khoang 0,25
mm, nhdnh bén nam su6t doc than chinh véi 4-5
lan phan nhanh. La d6i tuong quan trong duoc
nuoi trong hién nay. Loai nay gap & Nghi Xuan
(Ha Tinh) va Quynh Luu (Nghé An).

4. Hydropuntia changii (Xia et Abbott)
Wynne - Rong cau goc

Rong cao 6-15 cm, mau nau den hodc nau
xanh, moc thanh bui tr mot géc bam dang dia.
Than chinh hinh tru, dudng kinh 2-3 mm, dai
suot dén dinh ngon, phan nhanh 3-4 lan theo
kiéu chuyén nhau mot bén. Nhanh that dot ngot
O goc thanh mot cu6ng manh va thon dan vé
phia ngon. O 1at cit ngang than, su thay ddi kich
thudc tir vo vao nhu mo 16i 1a dot ngot. Loai nay
gap ¢ Quynh Luu (Nghé An).

5. Hydropuntia divergensi (Xia et Abbott)
Wynne - Rong cau tan

Rong moc thang bui, mau vang nhat, cao 4-
8 cm, tir ban bAm dang dia tron hodc tir ban bam
phu hinh thanh tir mat dudi than bo hodc trén
dinh cdc nhanh nho phia géc. Than rong dang
tru tron, duong kinh 0,8-1 mm, & goc phan
nhanh doi hodc chuyén, phan ngon phan nhanh
thuong vé mot bén, géc nhanh hoi thét, goc
phan nhanh rong. O lat cat ngang than, su thay
déi kich thu6c tr vo vao nhu mo 15i 1a tur .
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Loai nay gap 6 Quynh Luu (Nghé An).

6. Hydropuntia edulis (Gmelin) Gurgel et &
Dredericq - Rong cau da

Rong moc thanh bui cao 6-11 cm, nhanh c6
hinh tru, duong kinh 1,5-2 mm, mau nau do,
moc Ién tir mot goc ban bam dang dia, hoac tir
mot dia bam phu duoc hinh thanh tir dinh nhanh
cta than bo. Phan nhdnh doi khong déu, moc
chuyén hay vé mot bén, 3-4 1an phan nhdanh,
thuong tap trung & phan trén, dinh cic nhanh
hau nhu cao bang nhau ndm trén cting mot tan.
O 14t cit ngang than, su thay déi kich thudc tir
vo vao nhu mo 16i la tu tir. Loai nay gap &
Quynh Luu (Nghé An).

7. Hydropuntia fisheri (Xia et Abbott) Wynne
- Rong cau thai

Rong moc thanh bui cao, cao 25-30 cm,
duong kinh 1-1,5 mm, ¢6 nhi€u nhdnh bén cao
bing than chinh: & phan géc phan nhanh chac
doi khong déu, phan trén cao phan nhdnh
chuyén nhau, doi khi chac 3 hoac chac 4, thinh
thoang hoac khong thit ¢ goc nhanh, nhanh chét
thon dan vé phia ngon ¢6 khi chac hai & dau. Lat
cat ngang rong nay, phan vo gébm 1-2 16p t€ bao
hinh bau duc ding, phan nhu mo6 16i gom 4-5
16p t€ bao tron. Rong nay gap & Quynh Luu
(Ngh¢ An).

8. Hydropuntia ramulosa (Chang et Xia)
Wynne - Rong cau chéi

Rong moc thanh ddm 16n nho nhiéu dia bAim

phu hinh thanh tir mat dudi cta nhitng nhanh bo,
cao 10-15 cm, hinh try, duong kinh 1-1,5 mm,
phan nhdnh theo kiéu chac hai khong déu,
nhanh rit ngén, nhiéu nhanh chét dang gai. 0
14t cat ngang than, su thay ddi kich thudc t€ bao
tlr vo vao nhu mo 16i la dot ngot. Loai rong nay
gap 6 Quynh Luu (Nghé An).

2. Cac chi tiéu hoa sinh

Dé ddnh gia chat lugng céc loai rong cau,
ching t6i da phan tich mot s6 chi tiéu hoa sinh
ctia rong gom: ham luong chét kho, tro, agar
tho, duong khtr, thanh phan va ham lugng céac
axit béo.

a. Thanh phdn cdc chdt

Ham luong chat kho cta rong chi ra tiém
nang sinh khéi thuc c6 thé khai thic dugc. Him
lugng chat kho véi ham lugng tro, ham luong
agar 12 nhitng chi s6 biéu thi s6 luong va chat
lugng cua rong.

Ham luong chat kho cta 4 mau rong dugc
phan tich khoang 10,67-14,50%, trong d6 loai
rong cau cudc (Gracilariopsis bailinae) c6 ham
lugng 16n nhét, thd dén la rong cau chi
(Gracilaria tenuistipitata - 13,20%). Hai loai
nay cling c6 ham lugng tro va agar tho ché€ cao
hon hai loai con lai. Trong khi d6, ham luong
dudng khir 16n nhét lai thuoc vé Gracilariopsis
bailinae (bang 2). Tuy nhién, thanh phan va
ham luong cdc chat cua rong khong chi phu
thudc vao loai rong ma con phu thudc vao thoi
diém thu hoach va diéu kién moi truong.

Bdng 2
Thanh phan chat kho, tro, agar tho va duong Khir
cua mot s6 loai rong cau ¢ Nghé An va Ha Tinh
STT Chi tiéu | Chat kho Tro Agar tho | Puong khu
Loai (%) (%) (%) (%)
1 Gracilaria tenuistipitata 13,20+ 0,22 | 23,90 +0,20 | 22,30+ 0,20 | 2,79+0,22
2 gr‘“;l;“l”“ fenuistiptiata 12,94+0,18 | 22,70+0,14 | 21,50 £0.27 | 2,72 40,14
3 | Gracilariopsis bailinae 14,50+ 0,31 | 23,30+0,16 | 22,60+0,39 | 2.94+0,16
4 Hydropuntia ramulosa 10,67 £0,26 | 21,20+0,18 | 20,10+0,35 | 2,58 £0,18

b. Cdc axit béo

Viéc phan tich thanh phan va ham lugng cac
axit béo duoc ti€n hanh tai phong thi nghiém
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Bdng 3

Két qua phan tich thanh phan axit béo ciia mét s6 rong Cau

S Cong thiac . Ham luong (%
TT hoég hoc Tén khoa hec 1 2| ; (3 : 4
1 C4:0 Butanoic 9.60 0,75 - -
2 1 C10:0 Decanoic 10,94 1,39 - 3,51
3 C12:0 Dodecanoic 1,47 1,40 - 1,26
4 C14:0 Tetradecanoic 5,09 - 0,85 2,03
5 | Cl14:1n-5 Tetradecenoic 0,70 45,24 0,28 0,52
6 C15:0 Pentadecanoic 1,08 1,30 0,36 2,80
7 | C15:1n-5 Pentadecenoic 1,29 - 0,21 1,50
8 | C16:0 Hexadecanoic 31,43 - 44,50 38,05
9 C16:1 n-7 Hexadecenoic 10,02 1,29 0,67 6,14
10 | C17:0 Heptadecanoic 0,60 2,80 0,09 -
11 | C17:1n-7 Heptadecenoic 3,86 - 0,29 1,50
12 | C18:0 Octadecanoic 1,95 - 1,32 1,28
13 | C18:1 n-9 | cis 9-Octadecenoic 7,33 0,16 0,46 4,52
14 | C18:1n-7 | cis 11-Octadecenoic 10,23 - 1,48 3,19
15 | C18:2 n-6 9,12 Octadecadienoic 0,64 0,28 0,50 1,81
16 | C19:1 n-9 9-Nonadecanoic 0,34 - - 0,51
17 | C18:3n-6 13-Octadecatrienoic - - 0,07 0,23
18 | C18:3 n-3 15-Octadecatrienoic 1,87 - 0,48 0,56
19 | C20:0 Eicosanoic 0,39 0,41 - -
20 | C20:1n-9 | 9-Eicosanoic - - 0,16 0,27
21 | C20:1n-7 11-Eicosanoic - 41,67 - -
22 | C20:2n -6 | Eicosadienoic - - - -
23 | C20:3 n-6 8,11,14-Eicosatrienoic 0,13 - 1,22 0,24
24 | C20:4 n-3 9,11,15,17-Eicosatetraenoic - 2,55 - -
25 | C20:4 n-6 5,8,11,14-Eicosatetraenoic 1,04 - 16,25 29,09
26 | C20:5n-3 Eicosapentaenoic - 0,47 28,98 -
27 | C22:0 Docosanoic - 0,29 - -
28 | C22:3n-3 13,16,19-Docosatrienoic - - 1,16 -
29 | C24:0 Tetracosanoic - 0,17 0,46
30 | C22:5n-3 7,10,13,16,19-Docosapentaenoic - 0,50 0,53
Tong 100 100 100 100

Ghi chu: 1. Gracilaria tenuistipitata,; 2. Gracilaria tenuistipitata var. liu; 3. Gracilariopsis bailinae; 4. Hydropuntia

ramulosa.

C6 30 axit béo khac nhau dugc tim thay
trong 4 mau rong néi trén. Loai rong cau chi
(Gracilaria tenuistipitata) chita 21 axit béo
gom: 10 axit béo no (SFA) chiém 62,18 % va 11
axit béo khong no (UFA) chi€ém 37,92%, trong
dé6 axit hexadecanoic (C16:0) c6 ty 1é 16n nhat
(chiém 31,43%); thit dén la axit decanoic

(C10:0) (10,94%); axit cis 11-octadecenoic
(c18:1 n -7) (10,23%); axit hexadecenoic (c16:1
n-7) (10,02%). Con lai nhiing axit khdc déu du6i
10%. Diéu diang luu y la 2 axit cis 11-
octadecenoic va hexadecenoic la nhiing axit
khong no chiém t6i 20,25% téng ham luong cdc
axit béo. O day xuat hién 1 axit béo c6 hoat tinh
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sinh hoc cao la axit 5,8,11,14 - eicosatetraenoic
(C20: 4 n - 6), thuong goi la axit arachidonic
(AA) chiém 1,04% so véi axit béo téng s6.

Bién loai rong cau chi (Gracilaria
tenuistipitata var. liu) c6 14 axit béo. Tuy la mot
tha cta Gracilaria tenuistipitata nhung s6 lugng
cic axit béo dugc phat hién it hon so véi loai
Gracilaria tenuistipitata 1a 7 axit. Trong do, s6
luong céac axit béo no 1a 7, chi€ém 8,34% va cac
axit béo khong no la 7, chi€ém 91,66% ham
lugng cdc axit béo tdng s6 dugc phat hién. Tong
2 axit béo khong no la axit tetradecenoic (C14:1
n-5; 45,24%) va axit 11- eicosanoic (C20:1 n -7;
41,67%) chi€ém ham lugng 16n nhat (so véi béo
tong s6). Axit eicosapentaenoic (EPA, C20:5 n -
3) la chat c6 hoat tinh sinh hoc cao ciling xuat
hién & thd nay véi 0,47% va axit 9,11,15,17 -
arachidonic (ARA, C20: 4 n -3) 1a 2,25% so véi
ham lugng t6ng s6 céc axit béo.

Loai rong cau cuéc (Gracilariopsis bailinae)
chita 20 axit béo gom: 5 axit béo no dat 47,28%
va tap trung chu yéu & axit hexadecanoic (axit
palmitic - C16:0) v6i ham luong la 44,50% so
v6i cdc axit béo toéng s6. SO lugng cdc axit béo
khong no 1a 15, chi€m ty 1€ 52,72% so v6i ham
lugng axit béo tdng s6. Pac biét 1a su c6 mat
cia cac axit quy nhu axit 5,8,11,14-
eicosatetraecnoic  (AA), EPA va  axit
7,10,13,16,19 - docosapentaenoic (DPA, C22: 5
n -3) v4i ham luong rat 16n ( 16,26%, 28,98% va
0,5% tuong ting) so vdi tong s6 cac axit béo.

Loai rong cau chdi (Hydropuntia ramulosa)
¢6 21 axit béo gom: 6 axit béo no v6i ham luong
48,10% so v6i toéng s6 cac axit béo, chli yéu
thuoc vé axit palmitic (38,03%). SO luong axit
béo khong no la 15 dat 51,89% so v6i ham
lugng axit béo téng s6. Chiém vi tri chli dao
thuoc vé AA véi 29,09% va DPA ciing duoc tim
hdly ¢ loai nay véi ham lugng 1a 0,53% so véi
tong s6 cac axit béo.

Nhin chung cdc axit béo tim thdy trong
rong chu y&u c¢6 mach carbon tir 14 dén 22 va la
nhiing axit thudng gip & tdo bién. Ham luogng
axit béo no 16n nhat thuoc vé axit palmitic
(C16:0) cho ca 3 loai rong. Riéng bién loai
Graciaria tenuistipitata var. liu khong tim thay
axit béo nay. Cac axit béo khong no phan bo
khong giong nhau & cdc mau rong nghién ciu.
Ching khac nhau nhi€u ca vé thanh phan, ham
lugng va la chi s6 dac trung cho ting loai. D6 1a
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nhitng axit rat quan trong trong su séng, néu
thi€u ching thi co thé s& mat can bing s6ng va
gay ra cdc bénh nhu tim mach, viém nhiém....
Viéc c6 mat cac axit béo khong no véi s6 luong
I6n va ham lugng cao néi lén gid tri hoat tinh
sinh hoc cao cua lipit ¢6 trong rong cau, dac biét
trong y, dugc va cong nghé thuc pham, dé chinh
Ia cac axit béo c6 hoat tinh sinh hoc cao, va
chinh 1a gid tri dac dung cua lipit rong bién.
Trong qua trinh chuyén hod enzim, céc axit béo
khong no c6 ho (n-1), (n-2), (n-3), (n-6)... s€
dugc no héa, phd bao hoa, kéo dai mach va ngit
mach d€ tao ra cdc axit quan trong nhu EPA va
DHA. Cic axit béo AA, EPA va DPA c6 trong
rong la tién chdt dé téng hgp nén DHA va
Prostaglandin nh¢ enzim ndi bao. Prostaglandin
dugc tng dung rong rii trong y - dugc hoc vi
ching tham gia vao qué trinh diéu tiét sinh ly
qui mo, anh hudng lén su téng hgp mot vai loai
hormon, tic dong 1én kha nang chiu dung cua hé
bai tiét, tuan hoan, tiéu héa. N6 con tham gia
vao qud trinh thu thai, mang thai va sinh dé qua
su diéu tiét cac hormon ciing nhu cdc bién déi
kiém soét clia cic enzim.

1. KET LUAN

Da phat hién dugc 7 loai va 1 thd thudc chi
rong Cau (Gracilaria) phan b6 & khu vuc ven
bién Nghé An va Ha Tinh.

4 mau rong dugc phan tich (Gracilaria
tenuistipitata, Gracilaria tenuistipitata var. liu,
Gracilariopsis  bailinae  va  Hydropuntia
ramulosa) déu c¢6 ham lugng chat kho, ham
lugng tro, agar tho, duong khir tuong dai cao.

Trong cac mau rong trén da tim thay 30 axit
béo, chli yéu la cac axit c6 mach carbon tur 14
dén 22, trong d6 cac axit béo khong no cé so
lugng 16n va ham luong cao. Dién hinh nhu rong
cau chi (G. tenuistipitata var. liu) c6 7/14 axit
béo khong no véi ham lugng chi€ém dén 91,66%
so véi axit béo tong so.

Ciac axit béo c¢6 hoat tinh sinh hoc cao nhu
axit arachidonic (AA), axit eicosapentaenoic
(EPA), axit 7,10,13,16,19-docosapentaenoic
(DPA), axit 9,11,15,17—eicosatetraenoic (ARA)
cling dugc phat hién trong cdc mau rong. Dac
biét, rong cau cude (G. bailinae ) c6 ham lugng
AA chiém 16,28% so v6i cdc axit béo tong so,
EPA chiém 28,98%, con rong cau chéi
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STUDY ON SPECIES AND BIOCHEMICAL COMPOSITION OF MACRO
ALGAE GRACILARIA IN NGHE AN AND HA TINH PROVINCES

NGUYEN DINH SAN, TRINH NGOC TUAN

SUMMARY

Seven species and one subspecies of macro algae Gracilaria in the coat of Nghe An and Ha Tinh
provinces were identificated in the period of the years 2008-2009. Among them Gracilaria tenuistipitata,
Gracilaria tenuistipitata var. liu, Gracilariopsis bailina and Hydropuntia ramulosa there were four species
which were biochemical analyzed by indexes as content of dry matter, content-ash, agar contents and content
of deodorizing sugar. Their composition of fatty acids has been also reported. Palmitic acid (C16:0) revealed
as the predominant component from 30 fatty acids discovered (31.43 - 44.50% of total fatly acid). The
occurrence of unsaturated fatly acids (UFAs) is large quantity, high content and significantly different among
macro algae species. There are 11 UFAs in G. tenuistipitata (occupying 37.92% of total fatly acids in this
species), 7 UFAs G. tenuistipitata var. liu (91.66%); 15 UFAs in G. bailina (52.72%) and 15 UFAs in H.
ramulosa (51.89%), respectively.
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Furthermore, the high bioactive fatly acids, such as eicosatetraenoic acid (AA, C20:4 n-6),
eicosapentaenoic acid (EPA, C20:5 n-3), docosapentaenoic acid (DPA, C22:5 n-3) and arachidonic acid
(ARA, C20:4 n-3), have been also discovered in the macro algae species. Remarkably, G. bailinae had
significantly higher amounts of AA (16.28%) and EPA (28.98%), whereas H. ramulosa had AA levels of
29.09% compared with the total fatly acid content.

Ngay nhdn bai: 30-8-2010
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