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SUMMARY

ESTABISHMENT ON PROCEDURE FOR DETERMINATION
OF APAMIN, PHOSPHOLIPAZA A2 AND MELITTIN IN BEE VENOM
FROM APIS MELIFERA BY HPLC/UV

Bee venom from Apis mellifera is a rich source of pharmacologically active components

including various peptites, enzymes, and amines. By using HPLC/UV was separated the major

constituents of bee venom including apamin, phospholipaza A2 (PLA2), and melittin. In the

study to develop an HPLC method to assay the venom compounds the following elements were

tested: chromatographic column with C18 Phenomenex 110, separation temperature 40 °C,

flow rate 0.5 mL/min, condition of gradient elution 0 — 80 % B in 70 min with mobile phase: A
—TFA 0.2 % va TEA 0.16 % and B — TFA 0.1 % in mixture Axetonitrile : deionized water

(8:2), UV detector at 220 nm wavelength.
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1. MO DAU

Noc ong mat (Apitoxin) dugc sinh ra tur 2
tuyén lién d6i voi bd phdn tiém cia ong
tho. Noc ong 1a chét 16ng khéng mau, tan
hoan toan trong axit lodng, khéng tan trong
etanol, pH khoang 4,5 — 5,5, d& bi phan
huy khi tiép xuc truc tiép voi anh ning mit
troi hodc nhiét do cao va dé bi pha hiy bai
cac chit oxi hoa.' Thanh phdn chinh cua

noc ong la cac peptite nhu melittin, apamin,

adolapin va cac enzym nhu phospholipaza
A2 (PLA,), histamin, epinephrin. Dang tuoi
va dang khd noc ong déu c6 hoat tinh sinh
hoc giéng nhau, chi khac nhau vé thanh
phén.z’ * Noc ong von dugc xem la mot loai
doc duoc, boi nd ¢6 chira kha nhiéu axit
formic, nhiéu mat khac va tir lau d3 duoc st
dung trong cac bai thubc dan gian dé tri
mdt s6 bénh nhét 1a bénh viém khép.**
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Hién nay, trén thé gidi c6 nhidu nghién ciru
vé (mg dung ctia noc ong trong y hoc va my
phim. Cac nghién ctru cho thdy noc ong c6
nhiéu tic dung sinh hoc nhu: khang viém
khop, cai nghién, khang ung thu, chira tri
cac bénh ngoai da.. .> Hoat tinh cta noc ong
chi yéu do cic peptit nhu apamin,
phospholipaza A2 (PLA,) va melittin quyét
dinh. Vi vay, viéc xay dung quy trinh phan
tich dinh lugng cac cac peptit chinh nhu
apamin, phospholipaza A2 va melittin la
can thiét dé danh gia chét lwong cua noc
ong.

2. THUC NGHIEM

2.1. Phwong phap chiét xuét noc ong

Ong mat Apis mellifera dugc nuoi tai trang
trai ciia ong Lé Minh Dién, Ap Ddng Nhon,
xd Luong Quéi, huyén Gidng Troém, tinh
Bén Tre. Noc ong dugc chiét xuét bing
thiét bi thu thap noc ong dua trén co ché
séc dién (electric shock) dé kich thich ong
tiét ra noc. Thiét bi nay duoc dat ngay cira
ra vao cua thung ong, khi ong bay ra bam
trén day dién, bi kich dién s€ tiét ra noc.
Dit mot tim kinh du6i hé théng ludi dién
dé hung 1iy noc ong. Khi khd noc ong s&
bam trén tim kinh, dung dao mong cao ly
phan tinh thé nay s& thu duoc noc ong.

2.2. Hoa chét va thiét bi

- Chét chuén apamin, phospholipaza A2,
melittin va noc ong cua hang Sigma
Aldrich.

- Axetonitril, axit trifluoroacetic (TFA),
triethylamine (TEA), axit formic cia hang
Merck.

- Thiét bi phan tich HPLC-UV 1110 cua
hang Agilent.

- Thiét bi thu thap noc ong BVC 0412 cua
hang IGK electronics, Bulgaria.
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2.3. Xir Iy miu noc ong

- Can khoang 1 mg mau noc ong cia hing
Sigma Aldrich, cho vao éng ly tim 10 mL.
Thém 1,00 mL nudc deion, ddy kin nép.
Lic manh 30 phut. Ly tdm 3 phat véi tc
d6 4000 vong/phut. Pha lodng phan dung
dich thu duoc x 1an béng dung dich TFA
0.1 %. Hé sb pha loing x c¢6 thé 16n hay
nhé tuy thuéc vao ham lugng peptite trong
noc ong, x = 10 ddi v6i melittin, x = 2-2.5
d6i v6i phospholipaza A2 va apamin.

- tién hanh hoa tan miu noc ong chiét xut
duoc tuwong ty nhu mau noc ong cua hing
Sigma Aldrich nhung sau khi ly tam s&
duogc loc qua phéu loc biang mang loc véi
kich thudc 16 20 pm rdi pha lodng béng
dung dich TFA 0,1 %. Hé s) pha loing x ¢6
thé 16n hay nho tuy thudc vao ham luong
peptite trong noc ong, x = 2-2.5 dbi véi
apamin va phospholipaza A2, x = 10 ddi
vdi melittin.

2.4. Piéu kién vin hanh may HPLC/UV
Tham khao quy trinh phan tich cta tac gia
Szokan (1994)", chung t6i di t6i wu hoa cac
thong s trén nén maiu noc ong cia hing
Sigma Aldrich véi diéu kién van hanh thiét
bi HPLC/UV nhu sau:

- Pha tinh: ¢t sic ky Phenomenex 110
(150 mm % 2.00 mm % 5.0 wm)

Nhiét do 10 cot: 40 °C

Ap suét cot: 67 bar

Tbc d6 dong: 0,5 ml phat™”

Budc song hip thu cua diu do UV: 220
nm

- Thé tich tiém miu: 20 uL

- Pha dong: dung dich A [TFA 0,2 % va
TEA 0.16 %] va dung dich B [TFA 0,1 %
trong acetonitril : nudc deion (8:2)] voi

chuong trinh gradient nhu sau: 100 % A



trong 30 phut, 80 % A trong 40 phut tiép
theo, 20 % A trong 10 phut tiép theo, cudi

cung 100 % B.
3. KET QUA VA THAO LUAN
3.1. Puong chuin

Vi thanh phin ctia cac hop chit trong noc ong

¢6 su khac biét 1on nén duong chuan ctia moi

chit c6 khoang ndng d6 khao sat khac nhau

va thu duoc két qua trong bang 1.

Bdng 1. Puong chudn cia cdc chdt phan tich

P o Khoang nong Phwong trinh Hé s6 twong quan| Thoi gian
Chat phén tich . 5. . ) .
do (ng/mL) hoi quy (R luu (phut)
Apamin 5-110 y=21.683x - 7.1088 0.9999 24.6
Phospholipaza A2 10-125 y=22.1227x + 0.0703 1.0000 45.7
Melittin 10-250 y=27.186x - 201.67 0.9962 54.9

3.2. Dy dung va do lap lai cia phwong

phap

"y 1a dién tich va x 1a nong d6 cua chat phan tich (ug/mL)

3.2.1. D6 ding

Mau tring (nude deion) duge thém chuin

cac nong d6 khac nhau, moi nong do duogc

thuc hién 3 1an, sau d6 tién hanh xir 1y mau

va xac dinh tuong tu nhu quy trinh trén.

apamin, phospholipaza A2 va melittin vi

Bdng 2. Két qua khdo sat @ ding ciia phuwong phdp

Két qua thu duogc trong bang 2.

Apamin Phospholipaza A2 Melittin
Cihem Ciainn | Hi€u suat | Cuem Cainn | Hi€u suat | Cuem Cxainn | Hi€u suat
(ng/mL) |(ng/mL) (%) |(ng/mL) (ng/mL)| (%) |(ng/mL)| (ng/mL) (%)
15,00 14,90 14.90 35,00 | 35,01 100.02 45,00 | 44,15 98.11
15,00 15,13 15.13 35,00 | 34,82 99.47 45,00 | 45,20 100.44
15,00 14,92 14.92 35,00 | 34,35 98.15 45,00 | 44,15 98.11
20,00 20,11 20.11 40,00 | 40,07 100.18 50,00 | 49,39 98.79
20,00 20,39 20.39 40,00 | 40,01 100.03 50,00 | 49,62 99.25
20,00 20,11 20.11 40,00 | 39,55 98.89 50,00 | 49,36 98.73
25,00 25,23 25.23 45,00 | 44,99 99.97 55,00 | 54,30 98.73
25,00 25,23 25.23 45,00 | 44,17 98.15 55,00 | 56,14 102.08
25,00 24,40 24.40 45,00 | 45,16 100.37 55,00 | 53,19 96.71
RSD (%) 1,28 0.087 1.54
HSw (%) 100.25 + 0.81 99.47 £ 0.54 98.99 + 0.95
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3.2.2. D¢ lap lai

Tién hanh thi nghiém do lap lai trén 6 mau thir c6 cung ndng d6 twong Gmg v6i mdi chit phan

tich va két qua thu dugc trong bang 3.

Bdng 3. Két qua khdo sat d6 lap lai ciia phwong phdp

P . Apamin Phospholipaza A2 Melittin
So thi nghiém
Cn Ca Cn Cp Cn Cum
1 400 9.289 100 19.700 100 56.601
2 400 9.316 100 19.804 100 56.737
3 400 9.326 100 19.610 100 56.649
4 400 9.340 100 19.592 100 56.608
5 400 9.353 100 19.650 100 56.619
6 400 9.326 100 19.741 100 56.634
RSD (%) 0.23 0.50 0.081
Nong dd trung binh
9.325 +0.018 19.68 + 0.41 56.641 = 0.041
(ng/mL)

Cm, Vi Ca_ p,m: nOng d6 mau noc ong ctia hang Sigma Aldrich va chat phan tich (ug/mL)

3.3. Gi¢i han phat hién va dinh lwong
ctia phwong phap

Tién hanh phan tich miu noc ong cua hing
Sigma Aldrich v&i ndng d6 cua apamin la
2,5 ug/mL, con phospholipaza A2 va
melittin & néng d6 5,0 pg/mL, tir d6 xac
dinh gidi han phat hién (LOD) va gidi han
dinh lugng LOQ cua phuong phap cho mdi
chat phan tich, két qua thu duogc trong bang

4. Gia tri LOD dugc tinh theo cong thirc:

LOD = 3 x 5~ va gia tri LOQ dugc tinh
i)

theo cong thire: LOQ = % x LOD, trong d6:

C 1a ndng d6 mau noc ong Sigma Aldrich
(ug/mL), S 1 chidu cao miii sic ky cua chat
phan tich, N 1a chidu cao mii sic ky cua
nén duoc ldy 3 1in xung quanh mii séc ky
ctia chét phan tich.

Bang 4. Gia tri LOD va LOQ cua phwong phap

Chat phan . . L.
tich Apamin Phospholipaza A2 Melittin
1C
C (ng/mL) 2.5 5.0 5.0
S 3.0 5.3 6.8
N 0.46 \ 0.50 \ 0.58 0.9 \ 1.0 \ 1.2 0.97 \ 0.98 \ 1.0
LOD
1.3 2.9 2.2
(ng/mL)
LO
Q 4.3 9.7 7.2
(ng/mL)
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3.4. Xac dinh apamin, phospholipaza A2,
melittin trong miu noc ong
Tién hanh phan tich ham luong cac peptite

Aldrich va mau noc ong chiét xuat duoc

trong cung diéu kién da tbi uu hoa, két qua

cd trong mau noc ong cua hing Sigma

phan tich dugc trinh bay trong bang 5.

Bdng 5. Két qua phdn tich apamin, phospholipaza A2, melittin trong mau noc ong

Thanh phan (%)
Peptite - .
Noc ong Sigma Aldrich Noc ong chiét xuat
Apamin 2.53£0.10 2.86 +0.12
Phospholipaza A2 11.0281 + 0.0037 13.2888 + 0.0051
Melittin 52.7+£1.2 54.0+1.3

Bén canh do, tir sic ky dd & hinh 1 cho thy thanh phin cac peptite cia mau noc ong chiét

xuit duge co két qua twong ty v6i hing Sigma Aldrich. Diéu nay ciing chirng minh ring, noc

ong chiét xudt duoc c6 chat lugng gidng voi noc ong cia hing Sigma Aldrich.
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Hinh 1. Sdic ky do so sanh gitta mau noc ong ciia hang Sigma Aldrich va mdu noc ong chiét

Ngoai ra, ching toi tién hanh tham khao
ham Iugng ctia 3 peptite chinh ctia noc ong,
bao gdm apamin, phospholipaza A2 va
melittin c6 trong cac miu noc ong & cac

nuée (Bang 6) cho thdy ham lugng cua 3

xuat duwoc

peptite chinh trong noc ong chiét xuit dugc
turong duong véi noc ong & mot s6 qudc gia
nhu nhu Latvia, Hungaria, Ba Lan, Czech,
Russian cung vdi hang Sigma Aldrich, va

nim trong khoang thanh phin di duoc
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thong ké. Nhu vay, chit luong cua noc ong
chiét xuét tir ong mat Apis mellifera nudi &
Viét Nam c¢6 thanh phﬁn twong tu nhu noc
ong & cac nude khac trén thé gidi. Day s& 1a
co s& chinh dé tién hanh cac nghién ctru vé
duogc 1y va dinh hudng rng dung & nudc ta
trong thoi gian toi.
Bdng 6. Tong hop thanh phan apamin,

phospholipaza A2 va melittin co trong mot

sO mau noc ong

MAu noc | Apamin | Phospholipaza | Melittin
ong (%) A2 (%) (%)
Latvia’ 2,6 12,6 52,0
Tokol
X 43 - 45,5
(Hungari)
Kengyel
VO 4s 13,8 61,0
(Hungari)
Szolnok
7 3,5 12,5 57,1
(Hungari)
Ba Lan’ 2,6 13,0 54,1
Czech’ - 15,4 41,6
Russian’ - 17,1 42,9
Tong h
SRR 3 12-15 | 40-50
chung
Noc ong
Sigma 2,5 11,0 52,7
Aldrich
Noc ong
2z 29 13.3 54.0
chiét xuat
4. KET LUAN

Tur két qua tdi wu hoéa quy trinh bing
phuong phap HPLC/UV trén pha tinh cua
cot sic ky Phenomenex 110 (150 mm x
2.00 mm x 5.0 um), nhiét do: 40 °C, ap
sudt: 67 bar, toc d6 dong: 0.5 ml phut” va
budc song: 220 nm; pha dong chuong trinh
gradient v6i hon hop dung dich A [TFA 0,2
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% va TEA 0,16 %] va dung dich B [TFA
0,1 % trong acetonitril : nuéc deion (8:2)],
tién hanh dung dudng chuén cia cac peptite
apamin, phospholipaza A2 (PLA;) va
melittin trén diéu kién da t6i wu héa dé xac
dinh thanh phin cta noc ong. Tur két qua
dinh luong thanh phin cac peptite cia miu
noc ong chiét xuit dugc va hing Sigma
Aldrich cho thiy chung c6 ham Ilugng
tuong ty nhau. Day sé 13 co s¢ dé tién hanh
cac nghién ctru vé duoc 1y va dinh huéng

ung dung ¢ nudce ta trong thoi gian tdi.
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NGHIEN CUU PIEU CHE PHOTPHO P-32 PE SAN XUAT........ (tiép theo tr. 6)

4. KET LUAN

Phuong phap diéu ché dung dich P-32 tir
bia P,Os chiéu xa trén 16 phan trng hat nhan
Pa Lat cho hiéu suit tuong ddi cao:
510mCi/4,3gam P (10 gam P,0s); P-32
trong dung dich & dang PO, pH =6-8, do
sach hoa phong xa> 99%; d6 sach hat nhan
dat 100%.

Dung P-32 tir bia P,Os lam tAp ap dé chita u
mau va seo 16i an toan hon so véi chiéu Xa
phétpho d6 dé ché tao tim 4ap. Dung dung
dich P-32 & dang Na,HPO, st dung theo
duong udng dé didu tri giam dau di cin ung
thu xuong hoan toan dap tng duogc cac tiéu
chi cta duge dién Viét Nam.

Céc duge chét phong xa trén da duoc B y
té cAp phép sir dung.
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