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TOM TAT: Trong thanh phan axit béo cua lipid tong loai san hd mém Bebryce sp., ham luong
c4c axit béo khong no chiém wu thé hon cac axit béo no. Thanh phan cac axit béo no rat da dang,
bao gdm tit ca cac axit béo no tir C14 t6i C26. Céc axit béo khong no c6 ham luong cao 1a 20:4n-6,
20:5n-3, 22:6n-3, 24:5n-6, 26:3n-6, 26:2n-6, 26:2n-7, 28:3n-6. Trong thanh phan axit béo & cic miu
san ho nghién ctru c6 mat cac axit béo dac trung cho sy c6 mét cia hdi mié€n C25-C28 (con dugce goi
1a cac axit béo demospongic) véi tong ham lwong 29,86%. Hau hét cac loai san ho gidng Bebryce
khong co6 tao cong sinh zooxanthellae, nén trong thanh phéan axit béo ving mit hodc c6 ham lugng
nho céc axit béo danh diu cho zooxanthellae nhu 18:5n-3, 18:4n-3, 18:3n-6, 20:4n-3. Thanh phén
phospholipid cua san hé mém Bebryce sp. c6 mit cac phan 16p dic trung cia dong vét nganh
Cnidarian la phosphatidylethanolamine (PE), phosphatidylcholine (PC), phosphatidylserine (PS),
phosphatidylinositol (P1), phosphonolipid 1a ceramide aminoethylphosphonate (CAEP). PC chiém
ham luong cao nhit (37,20 % tdng phospholipid). Dang phén tir cic phan 16p phospholipid cua loai
Bebryce sp. lan dau tién di duoc nghién ctu. Két qua dd nhan dang dugc 69 dang phéan tu
phospholipid trong 5 phan 16p. Cac dang phén tir chiém ham lugng cao trong cac phan 16p 1a PE
20:4/18:1e, PE 20:4/19:1, PC 20:4/18:0e, PC 20:4/16:0e, PS 24:5/18:0e, Pl 24:5/18:0,
CAEP18:2base/16:0 va CAEP 18:1base/16:0.

Tir khéa: Lipid tong (TL), lipid phan cuc (PoL), molecular species, phospholipid, ethanolamine
glycerophospholipid (PE), choline glycerophospholipid (PC), ceramide aminoethylphosphonate
(CAEP), phosphatidylinositol (P1), serine glycerophospholipid (PS).

MO PAU

Lipid c6 vai tro quan trong va can thiét ddi
v6i hoat dong té bao cua tat ca cac sinh vat.
Cac phén ttr lipid 1a don vi chu trac ciia mang
sinh hoc va chi phéi cac qua trinh chuyén hoa
va tuong tac té bao. Xet vé cAu tric héa hoc,
cac phan tir lipid rit da dang va bao gdm hang
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ngém hop chit. Cac phan tir lipid riéng 1& tao
nén mot 16p lipid, duoc goi 1a dang phén tur
(molecular speC|es) ctia 16p chit 11p1d do. Co s¢
dit liéu vé cac dang phan tr lipid cia mot dbi
tuong nghién ctru dugce goi la “lipidome”, viéc
xay dung co so dit liéu dang phan ti lipid va
xac dinh vai tro sinh hoc ctia ching dugc goi 1a
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nganh khoa hoc “lipidomic” [1]. Trong nhiing
nim gan day, voi sy hd tro cla cac thiét bi
phan tich hi¢n dai, nghién ctru trong linh vue
lipidomic bung nd, nhung dir liu 11p1dome o
nganh dong vat co tia blen (Cnidarians) moi chi
c6 6 ba loai san ho mém nhiét déi [2 3] va van
can duoc tiép tuc nghlen ctru. Bé xay dung buc
tranh toan dién v€ lipidome ctia mot do1 tugng
can thuc hién cac phén tich co ban vé thanh
phan lipid, phospholipid, axit béo, dang phan tur
trong ting 16p chat lipid... cua d6i tuong do.

Trong nghién ctru nay, nhom tac gia thuc
hién nghién ctru trén mau san ho Bebryce sp.
thu thap tai ving bién Nha Trang, Viét Nam,
thu duogc cac so liéu vé thanh phan axit béo,
phospholipid va 1an dau tién dang phan tir trong
cac phan lop phospholipid cua loai san hd
Bebryce sp. duoc thuc hién.

NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

Nguyén li¢u. Mau san hé mém Bebryce sp.
(Anthozoa, Octocorallia, Alcyonacea,
Plexauridae) dugc thu thap tai Nam Hon Mot,
vinh Nha Trang & d0 sdu 6 - 7 m. Mau duoc
dinh tén boi TS. Hoang Xuan Bén va cac cong
su tai Vién Hai Duong Hoc, Vién Han lam
Khoa hoc va Cong nghé Viét Nam.

Phwong phap nghién ciru

Phwong phdp chtet lipid téng. Mau nghién ctru
dugc chiét lipid téng theo phwong phap cua
Folch, J. F., [4].

Phwong phdp xdc dinh thanh phin va ham
Iwong cdc I6p chit lipid. Lipid tong dugc chdm
1én ban mong silicagel (6 x 6 cm) 3 vét véi ndng
d6 khac nhau, sau do dugc trién khaitrong hé
dung mbi n-Hexan:Et,O:CH;COOH(70:30:2,
v/VIv), hién hinh bang 5% H,SO, trong MeOH, &
nhiét d6 180 - 200°C trong thoi gian 10 - 20 phat,
scan hinh anh trén may Epson Perfection 2400
PHOTO (Nagano, Nhat Ban) voi do phan giai va
kich thude tiéu chuan. Phan tram cua cac 16p chat
trong lipid tong duoc xac dinh dua trén su do dién
tich va cuong d mau trong chuong trinh phén
tich hinh anh Sorbfil TLC Videodensitometer DV
(Krasnodar, LB Nga) [5, 6].

Phuong phdp phén tich thanh phin va ham
lwogng cdc lop chit phospholipid

Nghién ciru thanh phan, ham heong axit béo, ...

Phdn tich dinh tinh su dung phuong phdp sdc
ky 16p mong 2 chiéu. Lipid tong duoc hoa tan
trong mot luong nhé CHCls, charn 1én béan
mong sﬂlcagel (6 x 6 cm) va trién khai véi hé
dung moéi A: CHCl;:MeOH:28%NH,OH
(70:30:5, v:viv), chay xong say kho, ti€p tuc
chay trong hé dung moi B:
CHCI3:MeOH:(CHj3),CO:CH;COOH:H,0
(70:30:5:5:2). Céc 16p_ chat PS, PE, CAEP, va
LPE duoc xac dinh bang thudc thir ninhydrin
0,2% trong BUOH, céac 16p chat PC, PI duoc
xéc dinh bang thubc thir molybdate [7]

Phan tich dinh lwong. Thanh phan ham luong
cua cac phospholipid dugc xac dinh theo
phuong phap Kostetsky [8],

TL (5 ul) dugc cham [én ban mong
silicagel (6 x 6 cm), trién khai trong h¢ dung
moi A va B nhu trén. Hién mau bang dung dich
5% H,SO, trong MeOH & nhiét @6 120°C. Cao
cac 10p chét phospholipid cho vao cac ong
nghiém da déanh dau tuong ung, bd sung thém
50 ul HCIO, rdi dun trén bép ¢ nhiét do 180°C
trong thoi glan 20 phut. Sau khi dé ngu01
thémvao moi ong nghiém 450 pl ammonium
molybdate, lic ki, dun cach thiuy trong 15 phut.
Tién hanh do trén may quang pho ké UV 1800
(Shimadzu, Nhat Bdn), do 3 lan va lay gia tri
trung binh ham lugng cic 16p chit, tinh ham
luong phan tram.

Phwong phdp xdc dinh thanh phan va ham
lugng cdc axit béo. Hon hop axit béo trong
lipid tong dugc methyl hoa sang dang methyl
ester bang tac nhan HZSO4/ MeOH 2%, nhiét do
cho qua trinh chuyen hoa 1a 80°C, trong thoi
glan 2 h. Sau d6, hon hop dugc phan tich trén
may GC-MS cua hang Shimadzu QP-2010 véi
cot sic ki LBX (30 m x 0,25 um x 0,25 pm),
sir dung thu vién pho chuan NIST d so sanh.

Phwong phap phén lap, xdic dinh dang phin
tie I6p chdt PC. Phan 16p phosphatldylchohne
duoc phén lap tur lipid tong bang sac ki cot
(CC), sau do tinh ché lai bang sic ki ban mong
bang cac hé dung méi phu hop. Phéan doan thu
dugce duge phan tich trén thiét bi LCMS IT-
TOF cua hang Shimadzu dé nhan biét cac dang
phan tir caa 16p chit PC. Cac phan tich HPLC-
HRMS dugc thyc hién véi hé thong sic ky long
Shimadzu Prominence v6i 2 bom dp suat cao,
16 CTO-20A, bom mau ty dong, thiét bi truyén
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dan CBM-20A, thiét bi khir khi DGU-20A3,
cot Shim-Pack diol (50 mm x 4,6 mm ID, 5
pum) (Zhimadzu, Kyoto, Nhat Ban), sir dung hai
hén  hop dung mo6i A hexane:2-
propanol:CH;COOH:N(CH), 82:17:1:0,08
(theo thé tich) va hén hop dung moi B
(propanol-2):H,0:CH3;COOH:N(CHs);

85:14:1:0,08 (theo thé tich). Lipid dugc phat
hién bdi bd phan phén tich khoi két hop song
song hai k¥ thuat IT va TOF trong mdt bo phan
cua thiét bi Shimadzu LCMS-IT-TOF (Kyoto,
Nhat Ban) hoat dong dong thoi ¢ ca hai ché do
ion am va ion duong trong mdi phan tich trong
diéu kién ion hoa ESI va APCI. Cac dang phan
tir cua tung phan 16p phospholipid dugc phat

hién béi HRMS va x4c dinh bang viéc so sanh
voi bo pho chat chuan cua hang Shimadzu
Solution véi phan mém xir 1y v.3.60. 361. Qua
trinh dinh lugng cac loai phan tir cia mdi 16p
chét 11p1d phan cuc duoc tinh todn theo dién
tich moi pic chat thu duoc trén phd ion am va
ion duong [3].

KET QUA VA THAO LUAN

Thanh phan va ham lu’o’ng axit béo trong
llpld tong miu san hé mém Bebryce sp. Llpld
tong sau khi dugc metyl ester hoa va dua vao
phan tich, két qua thu dugc vé thanh phan va
ham luong c4c axit béo cua loai san hé mém
Bebryce sp. dugc trinh bay trong bang 1.

Bdng 1. Thanh phan va ham luong axit béo trong lipid tong mau san hé mém Bebryce sp.

STT Axit béo Ham lwong (%) STT Axit béo Ham lwong (%)
1 14:0 0,81 29 22:5n-6 0,92
2 i-15:0 0,23 30 22:6n-3 1,65
3 ai- 15:0 0,03 31 22:4n-6 0,45
4 15:0 0,26 32 22:5n-3 0,13
5 i-16:0 0,23 33 22:1n(-9, -7) 0,20
6 16:1n (-9, -7) 1,43 34 22:0 2,99
7 16:0 8,37 35 23:.0 0,13
8 17:0 nhanh 0,31 36 24:5n-6 4,08
9 7-Me-16:1n-10 1,33 37 24:6n-3 0,80
10 i-17:0 0,66 38 24:1n-9 0,48
11 ai-17:0 0,39 39 24:1n-7 4,38
12 17:0 1,33 40 24:0 1,96
13 18:0 nhanh 0,17 41 25:2n-6 0,79
14 18:4n-3 0,30 42 25:0 0,29
15 18:2n-9 0,52 43 26:3n-6 1,50
16 18:1n-9 1,51 44 26:2n-6 18,17
17 18:1n-7 2,18 45 26:2n-7 1,94
18 18:0 7,00 46 26:1n-9 1,38
19 19:0 nhanh 0,39 47 26:1n-7 1,59
20 19:1n 0,25 48 26:0 0,27
21 19:0 0,59 49 28:3n-6 3,93
22 20:4n-6 12,31 Khéac 6,35
23 20:5n-3 2,15 Tdng HL céac axit béo no 28,50
24 20:3n-6 0,22 Téng HL cac axit béo khéng no 64,90
25  20:3n-3 0,32 Téng HL cac axit béo da néi doi 50,18
26 20:1n-9 0,22 Téng HL céac axit béo n-3 5,35
27  20:An-7 0,02 Téng HL cac axit béo n-6 42,89
28 20:0 1,69 Téng HL céac axit béo n-9 3,59
29 21:0 0,40

Trong thanh phan axit béo trong lipid tong
cua loai san h6 mém Bebryce sp. ham lugng
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cac axit béo khong no chiém uu thé hon han so
v6i cac axit béo no. Chi chiém 28,5% lipid



tong, nhung thanh phan cac axit béo no trong
mAu rat da dang, bao gém tat ca cac axit béo no
tr C14 tdi C26, trong do céc axit béo no mach
nhanh. Sy khac biét vé ham luong cac axit béo
no hoic 1 ndi d6i nhu ai-15:0, ai-16:0, 17:0, i-
17:0, ai-17:0, 18:0 nhanh, 18:1n-7, 19:0, ai-
19:0, 20:1n-7 giita nhom san hé cé chira tao
cong sinh zooxanthellae va khong chua
zooxanthellae dd duoc ghi nhan trong nghién
ctru trude d6 [9]. Cac axit béo khong no ¢6 ham
luong cao 1a 20:4n-6, 20:5n-3, 22:6n-3, 24:5n-
6, 26:3n-6, 26:2n-6, 26:2n-7, 28:3n-6. Cac axit
béo tetracosapolyenoic 24:5n-6 va 24:6n-3 la
axit béo danh dau dién hinh cho san hé mém
(san ho tam ngan) (khi so sanh véi san ho tao
ran (san hd sau ngan) va hydrocoral) c6 tong
ham lugng la 4,88% tong axit béo.

Diém dic biét trong thanh phén axit béo &
san ho loai Bebryce sp. 1a viéc tim thay cac axit
béo dac trung cho sy c6 mat cia hai mién C25 -
C28 (con duogc goi la cac axit béo
demospongic) v6i  ham luong kha cao
(29, 86%) Van dé& nay da ting dugc tic gia
Imbs va nnk., d& cap t6i khi nghién ciru thanh
phan axit béo cua loai san ho Bebryce studeri
thu thap tai ving bién Viét Nam [9] Sy phat
hién nay ciing da tung giy l?at ngd cho nhom
nha khoa hoc nghién ctru vé san ho nay, béi
nhitng axit béo, axit béo demospongic khdng
hé dugc tim thay & cac loai san ho khac. Didu
nay sau’do‘du’oc ly giai qua cac tai liéu da dugc
cong bo ve sy c6 mdt cua cac hai mién cong
sinh trong c4c loai san ho gidng Bebryce cla
tac gia Fabricius va Alderslade [10]. Hau hét
cac loai san ho gidng Bebryce khong co tao

cOng sinh zooxanthellae, do d6 trong thanh
phan axit béo cling vang mit hodc c6 ham
luong rat nho cua cac axit béo danh dau cho
zooxanthellae nhu 18:5n-3, 18:4n-3, 18:3n-6,
20:4n-3,... [9].

Thanh phan va ham lwgng cac phan 16p chit
phospholipid trong lipid tong Sau khi xéac
dinh dinh tinh trén ban mong 1 chiéu va 2
chiéu, sir dung cac chat chuan va cac phuong
phap di duogc cong b [6, 7], ket horp Vi céc tai
litu tham khio di co vé cac lop chét
phospholipid cua san hd, chling tbéi xac dinh
dugc trong lipid loai san h6 Bebryce sp. ¢c6 mat
cac phan 16p phospholipid dac trung ctia dong
vat nganh Cnidarian la  phosphatidyl-

Nghién ciru thanh phan, ham heong axit béo, ...

ethanolamine (PE), phosphatidylcholine (PC),
phosphatidylserine (PS), phosphatidylinositol
(PI) va phosphonolipid ceramide aminoethyl—
phosphonate (CAEP) Ngoai ra trong mau
Bebryce sp., ngoai cac 16p chat co ban trén
chung t6i cling nhan thay sy c6 mat cia mot s6
phospholipid khac, tuy nhién dé xac dinh mot
céch chic chén thi can c6 nhu’ng phan tich sau
hon. Sau khi dinh tinh dugc cac phospholipid,
chling toi tién hanh phan tich dinh luong theo
phuong phap cua Kostetsky [8]. Két qua thu
dugc dugce trinh bay trong bang 2.

Bdng 2. Thanh phan va ham lugng cac
phospholipid cua loai san hé mém Bebryce sp.

Ham
TT Phan I&p phospholipid lwong

(%)
1  Ethanolamine glycerophospholipid (PE) 17,13
2 Choline glycerophospholipid (PC) 37,20
3 Ceramide aminoethylphosphonate (CAEP) 12,13
4 Serine glycerophospholipid (PS) 10,47
5  Phosphatidylinositol (PI) 9,0
6  Khac (céac lysophospholipid, chwa xac dinh) 14,03

. V& thanh phan phospholipid & mau san ho
mém dugc nghién ciu, phan lop
phosphatidylcholine (PC) chiém 37,20% ctia
tong phospholipid, cao vuot trdi so voi cac
phan 16p khac. Phan 16p PE chiém ham luorng
cao thtr hai la 17,13%, tuy nhién cling khong c6
su khac biét qué nhiéu so véi cac phan 16p con
lai 1a CAEP, PS, PI (ham lugng dao dong tir
9,0% dén 14,03%). Su co6 mit cua phén 16p
CAEP (phosphonolipid) trong thanh phan lipid
phan cuc la mét trong nhiing dac trung co ban
cua nganh rugt khoang [11]. Kha nang sinh
tong hop phosphonolipid cﬁng tung duoc
nghlen clru va cong bd dbi voi loai sira va hai
quy bién [12, 13]. Day la mét trong nhiing dac
trung quan trong cua sy chuyen hoa 11p1d trong
Cnidarian. Du c6 su tuong dong Vo1 cac cong
trinh nghién c@u truéc d6 veé thanh phan
phosphohpld trong lipid cac loai san h6 mém
v6i nhirg phospholipid chinh 1a PC, PE, PS, P1
va phosphonolipid chu yeu la CAEP, nhung
trong nghién ctru nay, két qua thu dugc vé ham
lu’ong phospholipid ¢ sy khéc biét dang ké so
v6i nghién ctru trude d6 vé mau san ho Bebryce
indica thu thap tai ving bién Viét Nam [14].
Trong d6, & mau Bebryce indica, phan 16p PC
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Van chiém ti 18 cao nhat, tuy nhién chi 15, 1%
tong phospholipid, ham luong PE chi chlem
5,4%. Trong thanh phan phosphohpld mau
Bebryce indica, nhom tac gia xac dinh dugc sy
c6 mat cia PG, va cac lysophospholipid nhu
lysophossphatidylcholine LPC, lysophospha-
tidylserine LPS.

Hinh 1. Hinh anh TLC cua phosphohpld loai
san hé mém Bebryce sp.

Két qua phan tich dang phan tir cia mot sb
phospholipid miu san hé mém Bebryce sp.
Sau dd& duogc dinh tinh/dinh luong, cac
phospholipid dugc phén lap dé dua vao phan
tich. Str dung phé khdi phan giai cao LC-MS
IT TOF, chung toi da nhan dang dugc cac dang
phan tr 6 mat trong cac phan lop nay. Két qua
vé thanh phan va ham luong cac dang phan tr
mot s6 phan 16p phospholipid ctia mau san ho
mém Bebryce sp- duogc trinh bay o bang 3. Do
anh huong sy c6 mat cua hai mién cong sinh,
nén thanh phan axit béo ciia mau san ho duoc
nghién cuu rat da dang, keo theo do 1a sy da
dang vé thanh phan dang phan tr cia cac phan
16p phospholipid. Téng cong 70 dang phan tur
phospholipid da dugc xac dinh, trong d6 co: 13
dang phan tir phosphatidylethanolamine, 10
dang phan tir phosphatidylcholine, 10 dang
phan tir phosphatidylserine, 30 dang phan tr
phosphatidylinositol, 6 dang phén tir ceramide
aminoethylphosphonate cao hon nhiéu so voi
s0 ligu dugc cong bd trong cac nghién clru
truéc d6 vé phospholipid 3 loai san hé mém
Viét Nam Xenia sp. (40 dang phan tu),
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Sinularia macropodia (30 dang phéan tr) va
Capnella sp. (48 dang phan tir) [2, 3, 15].

0 phan 16p phosphatldylethanolamine,
phan l6n cac dang phan tr xac dinh dugc &
dang O-alkyl va O-alkenyl PE, khi trong phan
ti chi c6 mot axit béo, mach con lai & dang
alkyl hoac alkenyl Trén phd ion 4m, ion phan
tr [M-H]" ¢6 tin hiéu manh nhét tai gid tri m/z
750,5447 va m/z 778,5473 tuong ung vdi cac
dang phan tir PE 20:4/18:1e (19,55%) va PE
20:4/19:1 (29,97%) (e: ether, thé hién c6 mat
mach alkyl C18:1). PE 20:4/18:1e cling la dang
phén tir chiém ham luong cao nhat trong phén
16p phosphatldylethanolamlne cia 3 mau san
hd duge nghién ctru trude d6. Ham lugng nay ¢
mau Bebryce sp. thip hon va chi cao thir 2
trong phan 16p. Trong lop chét nay, cO mat
nhiéu nhét 13 axit béo 20:4n, ng0a1 ra con co
20:5n va 24:5n. Dya vao két qua phan tich axit
béo & trén, co thé xac dinh duge 20:4n 1a axit
béo arachidonic 20:4n-6.

Trong phan 16p phosphatidylcholine xac
dinh duoc 10 dang phan i va hau hét déu la
cac O-alkyl PC. Béi véi PC, tin hi€u cua ion
phan tr trén pho ion duong quan sat tot hon ion
phan tir trén phd ion am. Trén pho ion duong
MS!, hai tin hiéu cia ion [M+H]" ¢6 cudng do
manh nhét tai gia tri m/z 768,5956 va m/z
796,6223 tuong Umg voi hai dang phén tir PC
20:4/18:0e va PC 20:4/16:0e v6i ham lugng 1an
luot 1a 18,95% va 22,08%. Trong phan 16p nay,
axit béo c6 mat da dang hon, ngoai 20:4n con
€6 18:1n, 18:4n, 20:5n, 22:5n. Ngoai ra, con co
mot sb dang phén tir chua xac dinh (tdng ham
luong 14,18%) do ham lugng thip nén khong
thu duoc cac dit liéu vé phd MS?, MS®,

Phan 16p phosphatidylserine c¢6 mat nhiéu
cac axit béo mach dai C24-C26. C6 10 dang
phan t¢ PS duoc xac dinh, trong do6 PS
24:5/18:0e chiém t&i 77,22% trong phan 16p.
Trén ph ion 4m PS 24:5/18:0e cho ion phan tir
[M H] c6 tin hi¢u tai gia tri m/z 850,5995. Ddi
v6i cac hop chét 1a phosphatidylserine, trong sy
phan méanh cua ion phan tir [M-H] trén phd
MS?, su tao thanh ion manh [M -H-C3HsNO, ]
(khi ion me bi méat di mot manh trung hoa
tuong mg voi nhom serine C3HsNO, - khoi
luwgng tinh toan la 87,0320) luon la mot trong
nhitng tin hi¢u déc trung va hiru hi¢u dé nhan
biét phan ti PS trén phd ESI-MS (hinh 2) [15].



Bdng 3. Thanh phan dang phén tir cac phan 16p phospholipid trong miu san hé Bebryce sp.
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Phan ¢ Theéi gian Cong thirc A en Ham lwong tron
phospholigid ey M-H phgn tie Dang phan tr phan iag (%) 9
5,07 722,5138 C4H74NO7P 20:4/16:1e 4,87
4,86 724,529 C41H76NO7P 20:4/16:0e 0,21
4,92 736,5331 C42H76NO7P 20:4/17:1e 3,87
4,68 738,5394 C42H7sNO7P 20:4/17:0e 3,91
4,71 750,5447 C43H7sNO7P 20:4/18:1e 19,55
4,5 752,5561 Ca3HgoNO7P 20:4/18:0e 3,81
PE 4,74 762,5459 CusaH78NO7P 22:5/17:1e 4,64
4,38 764,5513 C44HgoNO7P 20:4/19:1e 1,71
3,96 776,5632 C4sHgoNO7P 20:4/20:2e 8,02
4,5 778,5473 Cu4aH78NOgP 20:4/19:1 29,97
4,17 792,5585 C4sHgoNOgP 20:4/20:1 9,10
4,35 804,586 C47HgsNO7P 24:5/18:1e 4,62
Khéac 5,73
M+H
7,56 740,566 C42H7sNO7P 18:4/16:0e 5,90
6,6 746,6126 Cy2 HgsNO7P 18:1/16:0e 2,70
7,23 766,5765 Ca4HgoNO,P 20:5/16:0e; 20:4/16:1e (5:1) 14,64
6,84 768,5956 C44HgNO,P 20:4/16:0e 18,95
PC 6,57 782,609 C45HgaNO,P 20:4/17:0e 8,99
6,93 792,585 CasHg2NO7P 22:6/16:0e 4,95
6,57 794,601 C46HgsNO7P 22:5/16:0e; 20:5/18:0e (1:1) 7,61
6,27 796,6223 C46HgsNO7P 20:4/18:0e 22,08
Khéac 14,18
M-H
11,22 822,5631 C46Hg2NOgP 24:5/16:0e; 22:5/18:0e (10:1) 0,94
10,8 836,5823 C47HgsNOGP 24:5/17:0e 5,79
10,89 848,575 C4gHgsNOgP 24:6/18:0e; 24:5/18:1e (10:1) 5,55
PS 10,32 850,5995 CigHgsNOoP 24:5/18:0e 77,22
10,26 856,6091 C47HggNO10P 24:2/17:0 2,96
10,05 864,6139 CaoHgsNOoP 24:5/19:0e 2,32
10,03 870,6228 CgHgoNO10P 25:2/17:0 1,22
10,46 872,5795 CsoHgaNOoP 26:8/18:0e 3,99
M-H
14,88 871,577 C47 HgsO12P 20:4/18:0e 7,39
16,86 883,537 Cy47Hg1013P 20:5/18:0 1,03
16,41 885,5486 C47Hg3013P 20:4/18:0 2,80
16,26 911,5678 Ca9Hgs013P 24:5/16:0; 22:5/18:0 (4:1) 3,13
15,9 913,5843 C9Hg7013P 22:4/18:0 7,06
13,89 925,621 Cs1Hg101,P 24:5/18:0e 1,37
15,93 925,585 CsoHg7013P 24:5/17:0 2,09
15,99 937,584 Cs1Hg7013P 24:6/18:0 4,82
15,57 939,597 Cs1HgoO13P 24:5/18:0 32,47
14,1 945,6454 Cs1Hgs013P 26:2/16:0 3,35
Pl 15,24 953,6147 CsoHg1013P 24:5/19:0 2,51
14,01 971,6624 Cs3Hg7013P 28:3/16:0; 26:3/18:0 (5:1) 2,38
13,17 987,6938 Cs4H101013P 26:2/19:0 2,74
13,32 999,6941 Cs5H101013P 28:3/18:0; 26:3/20:0; 26:2/20:1 (10:1:1) 4,89
12,75 1001,7094 Css5H103013P 26:2/20:0 8,67
13,08 1013,7087 Cs6H103013P 28:3/19:0; 26:3/21:0 (10:1) 1,86
12,51 1015,7268 Cs6H105013P 26:2/21:0 1,71
12,66 1027,7235 Cs7H105013P 28:3/20:0; 26:2/22:1 (10:1) 6,18
12,03 1029,7415 Cs7H107013P 26:2/22:0 0,91
12,33 1041,7351 CsgH107013P 28:3/21:0 0,89
12,48 1053,7345 CsoH107013P 28:3/22:1; 26:3/24:1; 26:2/24:2 (10:1:1) 0,84
11,94 1055,7595 CsoH109013P 28:3/22:0; 26:2/24:1 (1:1) 0,89
M-H
6,5 631,5199 CssH73N20sP 18:0base/15:0 4,55
8,12 639,4896 C3sHggN20sP 18:3base/16:0 5,82
7,61 641,5015 Ca6H71N20sP 18:2base/16:0 36,06
CAEP 7,31 643,5166 C3sH73N20sP 18:1base/16:0 27,87
6,95 657,5356 C37H75N20sP 19:1base/16:0 14,82
6,77 671,5502 CagH77N,OsP 20:1base/16:0 8,52
Khac 2,36
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Hinh 2. Sy phan manh dac trung cua
phosphatidylserine trong ESI-MS

D6i v6i loai Bebryce sp., phan 16p
phosphatidylinositol 1a 16p chit c6 thanh phan
dang phén tir da dang nhét, didu nay ciing dugc
ghi nhan ¢ loai Capnella sp. trong nhiing
nghién ctu dau tién vé dang phén tu
phospholipid ctia 3 mau san hé mém Viét Nam.
Loai Bebryce sp. dugc nghién ciru c6 dén 30
dang phéan ti PI d3 dugc nhan dang. Khac véi
cac phan 16p PE, PC, PS gbm nhiéu céc
alkyl/acyl phospholipid, trong phan 16p PI, hau
hét cac dang phin tr & dang diacyl
phospholipid. Trong do, mdt mach axit béo 1a
céc axit béo no tir C16-22, mach con lai c6 mat
nhidu cac axit béo khong no da nbi d6i C20-
C24 va céc axit béo demospongic ciing nam
trong phan 16p nay. Ham lugng cao nhét 1a PI
24:5/18:0 chiém 32,47% tong phan 16p, ham
luong nay ¢ loai Sinularia macropodia la
62,96% va ¢ loai Capnella sp. 1a 42,65% [15].

Pbi voi phan 10p ceramide aminoethyl-
phosphonate, trén phé ESI-MS' chon loc dugc
tin hi€u cda cac ion phan tr va phan tich cac
thong tin MS?/MS?® twong tng. Ngoai hai dang
phan tor CAEP 18:2base/16:0 va CAEP
18:1base/16:0 da dugc nhan dang trong cac
mau Xenia sp., Sinularia macropodia va
Capnella sp., & loai Bebryce sp. con xac dinh
dugc thém dugc 4 dang phan td CAEP la
18:0base/15:0, 18:3base/16:0, 19:1base/16:0,
20:1base/16:0, tuy nhién CAEP 18:2base/16:0
va CAEP 18:1base/16:0 van 1a 2 dang c6 ham
lwong cao nhat (1an luot 1 36,06% va 27,87%)
trong phan 16p.

KET LUAN

Trong nghién cuu nay, ching t6i da xac
dinh dugc thanh phin va ham luong cac axit
béo, cac 16p chat phospholipid trong lipid tong
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clia miu san ho mém Bebryce sp. thu thap tai
ving bién Nha Trang, Viét Nam. .

Trong thanh phan axit béo trong lipid téng
ctia loai san ho mém Bebryce sp. ham lugng
céc axit béo khong no (64,9%) chiém uu thé so
V01 cac axit beo no (28,5%). Thanh phan cac
axit béo no rat da dang, bao gom tat ca cac axit
béo no tir C14 t61 C26. Cac axit béo khong no
¢6 ham lugng cao 1a 20:4n-6, 20:5n-3, 22:6n-3,
24:5n-6, 26:3n-6, 26:2n-6, 26:2n-7, 28:3n-6.
Trong thanh phan axit béo mau san ho nghién
ciru ¢6 mat cac axit béo dac trung cho sy co
mdt cua hai mién C25-C28 (con duge goi la cac
axit béo demospongic) voi tong ham lugng
29,86%. Hau hét cac loai san ho gidng Bebryce
khong c6 tao cong sinh zooxanthellae, nén
trong thanh phan axit béo ving mat hodc co
ham lwong nho cac axit béo danh dau cho
zooxanthellae nhu 18:5n-3, 18:4n-3, 18:3n-6,
20:4n-3.

Thanh phan phospholipid cta san hé mém
Bebryce sp. c¢6 mat cac chinh la
phosphatidylethanolamine (PE), phosphatidyl-
choline (PC), phosphatidylserine (PS), phos-
phatidylinositol ~ (PI), phosphonolipid la
ceramide aminoethylphosphonate (CAEP). PC
chiém ham lugng cao nhit (37,20% tong
phospholipid) Ngoai ra trong mau Bebryce sp.,
ngoai cac 16p chit co ban trén chiing tdi cling
nhan thay su ¢6 mat cua mot sO phospholipid
khac chua xéac dinh, tong ham luong 14,03%.

Dang phan tr cac phén I6p phospholipid
ciia loai Bebryce sp. lan dau tién da duoc
nghién ciu. Két qua di nhan dang duoc 69
dang phan tir phospholipid trong 5 phan l6p.
Céc dang phan tir chiém ham lugng cao trong
cac phan 16p 1a PE 20:4/18:1e, PE 20:4/19:1,
PC 20:4/18:0e, PC 20:4/16:0e, PS 24:5/18:0¢,
Pl 24:5/18:0, CAEP18:2base/16:0 va CAEP
18:1base/16:0. Lép chat PE, PC, PS chu yéu
gdm cac phospholipid dang alkyl/acyl, 16p chat
PI phan 16p la cac dlacyl phosphohpld Lop
chat PI da dang nhat vé s6 lugng cac dang phan
t& nhéan dang dugc (30 dang phan t), va chira
nhiéu cac axit béo da ndi d6i C20-C24 va cac
axit béo demosponglc

bay la cong trinh nghién ctru dau tién vé
dang phén t& cac phan 16p phospholipid loai
san hd Bebryce sp. Ti€p ndi cac cong trinh
nghién ciru trudc do6 ctia cac nha khoa hoc tai



Viét Nam cung nhu trén thé gioi, cac két qua
thu dugc s€ gop phan nhim b6 sung nhiing
thong tin méi vé khoa hoc lipid san ho, nham
dan hoan thién bo co s dit lidu vé loai sinh vat
bién quy gia nay.

Loi cam on: Cong trinh trén dugc thuc hién
dgéi su hd tro kinh phi tir Nhiém vu HTQT ma
sO VAST.HTQT.NGA.12/16—17, Vién Han lam
KH&CNVN va bé tai VANT16-003, phan vién
Vién Poéng - Vién Han 1am Khoa hoc Nga
(Grant VANT16-003, Russian Academy of
Sciences, Far Eastern Branch).
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INVESTIGATION ON CONTENT OF FATTY ACIDS, PHOSPHOLIPIDS,
AND PHOSPHOLIPID MOLECULAR SPECIES COMPOSITION OF
THE VIETNAMESE CORAL Bebryce sp.

Dang Thi Phuong Ly"", Pham Minh Quan*?, Trinh Thi Thu Huong®, Valeria P.
Grigorchuk®, Pham Quoc Long™®, Luu Van Huyen®, Andrey B. Imbs®

YInstitute of Natural Products Chemistry, VAST
“University of Science and Technology of Hanoi, VAST
Graduate University of Science and Technology, VAST

*Hanoi University of Natural Resources and Environment
*National Scientific Center of Marine Biology, Far-Eastern Branch
of the Russian Academy of Sciences, Vladivostok, Russian Federation

ABSTRACT: In the fatty acid composition of total lipid of the soft coral Bebryce sp., the
concentration of unsaturated fatty acid predominates. The composition of saturated fatty acids is
very diverse, including all saturated fatty acids from C14 to C26. The unsaturated fatty acids with
high concentration are C20: 4n-6, 20:5n-3, 22:6n-3, 24:5n-6, 26:3n-6, 26:2n-6, 26:2n-7, 28:3n-6. In
the fatty acids composition of the studied coral, there is presence of characterized fatty acids for the
existence of sponges C25-C28 (demospongic fatty acids) with total content 29,86%. Most of the
Bebryce coral species do not have zooxanthellae, therefore, in the fatty acids composition, either it
is lack or contains only a small amount of markers fatty acids for zooxanthellae such as 18:5n-3,
18:4n-3, 18:3n-6, 20:4n-3. In the phospholipid content of the soft coral Bebryce sp., there is
presence of characterized classes for Cnidarian animals such as phosphatidylethanolamine (PE),
phosphatidylchonline (PC), phosphatidylserine (PS), phosphatidylinositol (PI), phosphonolipid is
ceramide aminoethylphosphonate (CAEP). PC account for the highest concentration (37,20% of
total phospholipid). The molecular species of phospholipid classes of Bebryce sp. for the first time
were investigated. In the results, there we 60 phospholipid molecular species identified in 5 classes.
The molecular species with high content in the classes were PE 20:4/18:1e, PE 20:4/19:1, PC
20:4/18:0e, PC 20:4/16:0e, PS 24:5/18:0e, Pl 24:5/18:0, CAEP18:2base/16:0 and CAEP
18:1base/16:0.

Keywords: Total lipid (TL), Polar lipid (PoL), molecular species, phospholipid, ethanolamine
glycerophospholipid (PE), choline glycerophospholipid (PC), ceramide aminoethylphosphonate
(CAEP), phosphatidylinositol (P1), serine glycerophospholipid (PS).
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