
KHOA HOC CdNG NGHE 

DIIVH LUqiVG HUPERZIIME A TROIMG CAY THOIXIG O^T 
{Huperzia squarrosa (G. Farst.) Trev.) 

T A I CAC TilMH MIEM IXIUI P H i A B A C 
Trdn Thi Thu Hd^', Nguydn Thi TrangS Ngd Thi Tinh^ Khudt Huu T^ung^, Nguydn Tidn Di3ng ̂  

T6MTAT 
Nghien cuu nay trinh bay dinh lupng huperzin A frong cliy Thflng dat {Huperzia squarrosa (G. Forst.) 
Trev.) bdng phuong phap sJc ky long hieu nang cao co ket ndi khoi pho LC-MS/MS. Phirong phap sac ky 
duoc thuc hifen tren cot pha dao Shimpack C18 (100 x 2,1 mm; 1,9 ym), h& dung moi pha dong bao gom: 
Kenh A: acid formic 0,1%; kenh B: acetonitril, toe do dong: 0,4 ml/phiit. Cac duong chuan xay dung deu co 
do tuy^n tinh cao (R' > 0,99). Phuong phap co do lap lai cao v6i cac gia fri RSD% deu nho hon 3,7% (datyeu 
cdu quy dinh cua ICH). Do ihu hdi cua phmmg phap nim frong khoang tir 98,3% den 101,4%. Ket qua phan 
tich ham luong huperzm A trong cac miu Thong dat thu hai tai 10 tinh mien nui phia Bic Viet Nam nam 
trong khoang tir 0,49 ddn 27,92 pg/g, cao nhat la ham lupng Huperzin A trong mSu Thflng dat thu tai huyen 
Na Hang, dnh Tuyen Quang 27,92 pg/g va tiiap nhat la mlu Thflng dat diu hai tai huyen Dmh Hoa, tinh 
Thai Nguyen 0,49 pg/g. 
Tu kh6a: Huperzia squairosa, HPLC, Huperzin A, Thong dit 

I.DATVANBE 

Thong dat (Huperzia squarrosa (G. Forst.) 
Trev.) la mpt lodi edy duoc heu quy hiem, ti'ong cay 
cd chiia cdc chat alcaloid nhu huperzm A (Hup A), 
huperzin B (Hup B), N-methyl-huperzin B, 
Huperzmin, Lycoporine A, Carina-tumine A, v.v.... [4]. 
Nghien Cliu tae dung duoc 1̂  hien dai ti'ong va ngodi 
nuoc da cho thay hoat chat huperzin A trong cay 
Thdng dat cd tdc dung tang cudng ddn truyen than 
kinh, ngan ehan hinh thdnh cdc mang bdm, ddm rdi 
trong ndo, nudi duong te bdo nao tii do cd ddp ling 
rat tdt vdi cac benh Alzheimer, Parkmson, teo nao va 
sa Slit tri tue vd cdc henh cd lien quan den ton ihuong 
td bdo tiidn kinh nao bd, ngdn ehan su suy giam tri 
nhd hay teo nao [2, 5, 7]. Huperzin A duoc chiet 
h-ong hr nhien Id mdt phdn tu bat ddi, ten viet tat Id 
Hup A, cdng thiic phan hi CigHigNaO [6]. 

Theo tdl Ueu nghien ciiu gan ddy cho thay cdc 
alcaloid duoc phdn lap hi ngudn Huperzia squarrosa 
thu thap d tinh Lam Ddng gdm 6 chat chinh la 
Lyeosquarosine A, Acetylaposerratinme, huperzme 
A, huperzme B, 8a-hydrophlemariurme B va 
huperzinm [2]. 

Nguyen Ngpc Chuang va eong su da tien hdnh 
dinh lupng huperzin A bdng phuong phdp HPLC -

DAD [1]. va Thi Ngpc vd cdng su da thidt lap dupe 
dieu kien sac ky ldng hieu nang cao HPLC phan tich 
dinh tinh vd dinh lupng huperzm A d budc sdng 310 
nm va xay dung dugc dudng chuan dinh Iupng cua 
chat chi thi huperzin A [3], Ket qua nhiing nghidn 
Cliu cho tiidy rdng, cd thd dmh lupng duoc huperzm 
A bang phuong phdp HPLC ghep ndi vdi detector 
DAD. Nghien ciiu ddnh gid hdm Iupng huperzm A 
ti-ong cdc mdu Thdng dat thu hdi tai 10 tinh mien mii 
phia Bdc Viet Nam, hdm luong huperzm A cd thi dao 
dpng rat manh, vi vdy dd tien hdnh xdy dung phuong 
phap dinh lupng huperzin A trong cdy Thdng dat 
bdng phuang phdp LOMS/MS, sau dd iing dung 
phuong phdp da xdy dung de ddnh gid ham luong 
huperzin A frong cay Thong dat mdt each chinh xdc 
nhat. 

2.001 T0gi\l6, N G U m VAT UEO VA PHUONG PHAP NGHlBil 

Clhl 

2.1. Ddi tupng nghien ciiu 
Ddi tupng nghien ciiu Id mau Thdng ddt 

(Huperzia squarrosa (G. ForsL) Trev.) thu hai tai 10 
tinh mien niii phia Bdc Viet Nam: Thai Nguyen, 
Tuyen Quang, Phu Thp, Yen Bdi, Bdc Kan, Cao 
Bdng, Hd Giang, Son La, Lai Chau, Ldo Cai. Cdc mdu 
duoc nia sach, say kho vd bao quan frong cdc hii 
nilon buoc kin tai nai kho rdo. 

2.2. Nguyen, vdt lieu 
Chat chuan huperzin A do hang Biopurify 

Phytochemicals Ltd. cung cap, dp tmh kbiei dat 98% ' Truong Dai lioc N6ng Lfim Dai hoc Thai Nguyen 
^ Benh vien txung uong Thai Nguyen 
•̂  Vien Di tmyen Nong nghiep 
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(CAS: 102518-79-6, LOT PRF8082821). Cac dung 
moi, hda chat dimg cho LCMS deu cua hang Merck 
(dat chuan MS); cdc dung mdi hda ehdt dung dd xu 
ly mdu ddu dat tidu chuan tinh khiet phdn tich (P.A). 

H2N 
Hinh 1. Cdng thiic cau tao ciia huperzin A 

2.3. Thidt bi 
He thdng mdy sdc ky ldng khdi phd 2 ldn LC-

MS/MS 8045 cua Shimadzu bao gdm bom LC-30AD, 
bd tiem mdu ty ddng SIL-20AHT, bd phdn khdi phd 
LCMS8045, Id cpt GO-IOAS VP. Cot sdc ky Shimpack 
C18 (100 x 2,1 mm; 1,9 pm) cua Shimadzu. 

Mdt sd thiet bi khdc: Can phdn tich Precisa XT 
220A (dp chinh xac 0,1 mg); mdy rung sieu dm, ed 
gia nhiet ciia Power sonic 405... 

2.4. Chuan hi mdu 

Dung dich chuan: Cdn ehinh xdc khoang 5 mg 
huperzm A vdo binh dinh miic 10 ml. Hda tan vd dinh 
miic den vach bdng methanol thu duoc dung dich 
chuan gde cd ndng dp khoang 0,5 mg/ml. Tir dung 
dich gde, tien hdnh pha bang thdnh day dung dich 
chuan hdn hpp ndng dp khoang tu 50 - 250 ppb 
frong methanol. 

Dung dich thii. Cdn chinh xdc khoang 0,5 g bpt 
dupe lieu vao dng ly tdm. Them khodng 5 ml 
methanol, sieu am 30 phut. Lpc dich vdo binh dmh 
miic 10 ml. Chiet lap them 1 Ian niia. Gpp dich Ipc. 
Dinh miie ddn vach bang methanol. Hiit chinh xdc 2 
ml dich Ipc vdo binh dinh miic 25 ml. Dinh miic den 
vach bang methanol. Lpc dich qua mdng cellulose 
acetat 0,22 pm Ihu dupe dieh ehay sac ky. Dung dich 
chuan gde vd dung dich ehuan trung gian dupe bao 
qudnd-20''C. 

2.5. Didu ki^n sdc ky vd khdi phd 

Tien hdnh dmh lupng huperzin A fren hd thdng 
LCMS (Shimadzu) voi c6t pha dao Shimpack CIS 
(100 X 2,1 mm; 1,9 pm) (Shimadzu). He dung mdi 
pha dpng bao gom acid formic 0,1% (kenh A) va 
acetonitril (kenh B). Chuang trinh gradient nhu sau: 
0 -1 phiit, 10% - 75% (kenh A); 1 - 2 phiit, 10 - 60% 
(kenh A); 2 - 4 phiit, 60% (kenh A), 4 - 5 phut, 60 -
10% (kenh A) vd 5 - 6,5 phiit, 10% (kenh A). Thd tich 
tiem man Id 5 pi va tdc dp ddng Id 0,4 ml/phut. Dieu 
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kien khdi phd: Tdc do khi mang: 3 1/phut; tdc dp khi 
lam ndng: 10 1/phut; nhiet do be mat phdn hda ion: 
300X; nhiet dp DL: 250"C; tdc dd khi ldm khd: 10 1/ 
phiit; the phdn hda ion: -5kV. Che do ion hda ESI (+). 

2.6. Danh gid phuong phap phdn tich 
Tidn hdnh tham dinh phuang phdp dinh lupng 

huperzin A frong Thong dat hdng LC-MS theo huang 
ddn cua ICH (Intemational Conference on 
Harmonization). 

2.7. Ap dung trdn mdu Thdng dat 

Ap dung phuong phdp da xdy dung de xdc dinh 
hdm lupng huperzm A frong 30 mdu Thong dat thu 
hdi tai 10 tmh mien mil phia Bdc Viet Nam. Hdm 
luong huperzin A trong mdu thtr dupe tinh toan theo 
cong thiic sau: 

v/n/^/ / ^ CA-25x20A:100xlO0jirP 
X (%) (pg/g) = — 

mjirl0^x(100-B)jirlOO 

Trong dd; 

X (%): Hdm lupng eiia huperzin A. 
C: Ndng dp huperzin A dnh tii phuong trinh 

dudng chuan. 

P: Dd tinh khidt ciia chdt chuan (%). 

m: Khdi lupng mdu thu (g). 

B: Dp am cua mdu thu (%). 

3 . KEI QUA niGHEni CUO VA THAO LOAN 

3.1. Khao sdt didu kifin khdi phd 
Ky thudt FIA (Flow mjeetion analysis) la mpt ky 

thuat phdn tich su dung frong HPLC md khdng su 
dung cdt sdc ky. Ung dung frong khao sat phd khdi 
de xac dmh manh ion me cua huperzin A. Kdt qua 
thu duae khi quan sat a che do ESI-positive, thay cd 
manh ion me cua huperzm A cd gid tri m/z la 243,25 
tiiong ling vdl manh me [M+H]* cd tin hieu cao nhat. 

Hinh 2. Phd khdi ciia huperzin A quan sdt dudi chd 
dp ESI (+) 
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Tiep tuc ap dung ky thuat FIA ii tien hanh tdi dmh luong, v4 manh ion con co m/z la 77,15 H ^ h 
uu hoa dieu kien MS/MS, ket qua thu duoc manh tinh. Cac thong sd MS tdi uu duoc trinh bay ti'ong 
ion con co m/z la 115,15 co tin hieu cao nhat dung de bang 1. 

TT 

1 

2 

Hop chat 

huperzin A 

Ion me 

[M+H]* 

243,25 

Ion con 

115,15 

77,15 

QlPre 
Bias 

-43,0 

-26,0 

CE 

-82,0 

-74,0 

Q3Pre 
Bias 

-44,0 

42,0 

Sd diem IP 

4 

3.2. Khao sdt didu Id^n sac ky 

Trong sac ky long khdi phd, didu kien sdc ky 
dnh hudng den qud trinh tach eung nhu den qua 
trinh solvat hda frong budng ion hda phun dien ttt. 
Bo sung proton H-i- vdo pha ddng lam tang tin hieu 
cua manh ion me. Vdi ehuong trinh gradient cd sii 
dung acid formic 0,1%, pic huperzm A cd thdi gian 

luu nho, pie tuong ddi gpn vd gidm hidn tupng che 
pic (Hinh 3). Tdc d6 ddng cung dnh hudng den qud 
trinh solvat hda do dd dnh hudng ddn tin hieu ion me 
[M+H]. Tidn hdnh khdo sdt vdi cac tdc dd dong khac 
nhau, tin hieu eua huperzin A vdi tdc dp ddng 0,4 
ml/phiit cho tin hieu cao nhat. 

Dung dich chuin huperzin A Man tbu 

Hinh 3. Sac Iq?̂  dd dinh luong huperzine A 
3.3. Tham dinh phuang phdp 

*Bd chgn loc cua pbuong pbap 
De xdc dinh tinh chpn loc ddi vdl sac ki khdi 

phd, su dung phuong phap xac nhdn, Hdi ddng chau 
Au quy dinh cdeh tinh diem IP (diem nhdn dang -
indenhcation point) ddi vdi sdc ky long khdi phd 2 
lan (LC-MS/MS) Id 4. Tiic Id cdn ed 1 ion me bdn phd 
ra 2 ion con. Nhu vay phuong phdp cd tinh ddc hieu 
ddp ling yeu edu (Bang 1). 

* Tmh phil hgp bi tiidng 

Tien hdnh sdc ky 6 lan dung dich chuan 
huperzin A ed ndng dp Id 126 ppb vdi dieu kien da 
khdo sdt. Tidn hdnh ghi lai thdi gian luu vd didn tich 
pie tuong iing. Ket qud thu dupe (Bang 2) cho thay 
cac gid tri RSD deu nhd han 2,0%, chiing td he thdng 
va pbuong phap phdn tich su dung phu hpp de phan 
tich dinh Iupng huperzin A. 

* Dudngchuan va kboang tuyin tinh 

Tidn hdnh sdc ky cac dung dieh chuan chiia 
huperzin A co khoang ndng d6 tir 50,4 - 252 ppb. 

Ket qud frong hinh 4 cho thay mdi quan he tuyen 
tinh chat che giita dien tieh pic vd ndng dp cua 
huperzin A. 

Bang 2. Kdt qua ddnh gid dg thich hpp h$ 

TT 

1 

2 

3 

4 

5 

6 

TB 

SD 

RSD% 

hong cua phuong 

Thoi gian luu 
(phut) 

2,912 

2,904 

2,938 

2,915 

2,909 

2,918 

2,916 

0,0118 

0,41 

}hap 

Di6n tich pic 
(mAU.s) 

358962 

359201 

350291 

353015 

363019 

361578 

357677,7 

4980,3 

1,392 
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Hinh 4. Dudng chuan huperzin A 

* Gidi han phdt hiin (LOD) va gidi han dmh 
lugng (LOQ) 

LOD vd LOQ Id nhimg dai lupng ddc trung cho 
dd nhay cua mpt phuong phdp phdn tich vd dupe xdc 
dmh bang cdeh pha loang cac dung dich mdu thu 
den khi thu dupe tin hieu phan tich dat ty le tin 
hieu/nbilu (S/N) trong khoang 2-3. Ket qud LOD vd 
LOQciiahuperzmAIdnluptldO,l vd0,4ppb. 

* Dp lap lai 

Do lap lai cua phuong phap duoc xdc dinh bang 
each phdn tich lap lai 6 ldn mdu thii dupe lieu Thdng 
dat vdl quy trinh phdn tich da xay dung. Dp lech 
chuan tuong ddi RSD (%) ciia huperzin A duoe trinh 
bay frong bang 3. Hdm lupng tnmg hinh cua 
huperzin A trong mdu Thdng dat la 27,90 pg/g vm dp 
lech ehuan hrong ddi RSD (%) Id 1,79% cho thdy 
phuong phdp xdy dung ed dp lap lai cao. 
Bang 3. Kdt qud ddnh gid dd lap lai cua phuong phdp 

gid dupe tien hanh them chudn a miic 80% vd 100% so 
vol hdm lupng huperzm A trong mlu tiui. Mdu dupe 
xu ly nhu mue 2.4, lap lai 3 Ian. Phan tich ddng tiidi 
mdu them chuan va mdu khong them chuan, xdc 
dinh ham Iupng chat tiiem vdo dua fren phuong trinh 
dudng chudn. Ket qua khao sdt do thu hdi cua 
phuong phdp duoc trinh bdy trong bang 4. Do thu 
hdi trung binh eua phuong phdp dinh lupng huperzm 
A frong Thdng dat tir 98,3% den 101,4%. Nhu vdy, 
phuong phdp da xdy dung cd dp dung cao. 

Bang 4. Kdt qua tham dinh dp dung 
cua phuong phdp 

TT 

1 

2 

3 

4 

5 

6 

TB 

SD 

RSD% 

Khoi luong 

fe) 
0,6125 

0,5021 

0,5013 

0,5192 

0,5078 

0,5168 

Spic 
(mAU.s) 

334569 

330901 

329056 

330114 

321099 

339178 

Ham lupng 

(Pg/g) 
28,07 

28,34 

28,22 

27,34 

27,19 

28,22 

27,90 

0,50 

1,79 

*Dd thu boi 
Dp thu hdi cua phuong phdp dac tnmg cho su 

sai sd cua mdt phuong phdp phdn tich va duoc xdc 
dinh hdng phuang phap them chuan. Qua trinh danh 

TT 

1 
2 
3 
4 
5 
6 

Luong chuan 
them vao (pg) 

11,2 
11,2 
11,2 
14,0 
14,0 
14,0 

Dd thu hoi 

(%) 
98,3 
99,7 
96,6 
100,2 
99,8 
101,4 

3.4. ^ dung phuong phdp danh gid hdm lugng 
huperzin A trong Thdng dat 

Ap dung phuong phap da xdy dung, tien hdnh 
danh gid hdm luong huperzm A frong 30 mdu dupe 
lieu Thdng thu hdi tai 10 tinh mien mii phia Bdc Viet 
Nam. Mdi mdu duoc hen hdnh lap lai 3 lan dpc lap. 
Ket qua thd hien d hdng 5. 

Ket qud thu duoc cho thdy hdm lupng huperzin 
A frong cdc mdu Thdng dat thu hdi tai 10 tinh midn 
mii phia Bac Viet Nam giao dpng rdt manh nam 
trong khoang ttr 0,49 den 27,92 pg/g. Thong ddt 
phdn bd a cdc tinh khdc nhau, smh trudng, phat 
tridn d' cdc dieu kidn tu nhidn, dia hinh, khi hdu 
khdc nhau nen cd hdm luong huperzm A khac nhau. 
Huperzin A cao nhat Id mau Thong dat thu hai tai 
Na Hang-Tuyen Quang (27,92 pg/g); cao thtr 2 la 
mdu Thdng dat Ldm Binh - Tuydn Quang (26,12 
pg/g)- thap nhdt mdu Thdng dat Dinh Hda-Thai 
Nguyen (0,49 pg/g). 

Ket qua dmh luong huperzin A frong cdy thdng 
dat (Huperzia squarrosa (G. Forst.) Trev.) thu tai 10 
tinh mien niii phia Bde thap hon so vdi ket qud dmh 
lupng huperzin A trong mdu Rdu rdng (Huperzia 
squarrosa) tai Lam Dong, Kon Tum (235,949 pg/g) 
[1] vd thap hon so vdi ket qua dinh lupng huperzm A 
trong mau Thach tung rdng cua d Dd Lat, Ldm Ddng 
thu vdo miia xuan (75,4 pg.g "̂  mdu khd) va miia tiiu 
la (92,5 pg.g "̂  mdu khd) [3]. 
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Bang 5. Kdt qua hdm lupng Huperzme A frong cdc mlu Thdng d^t 

srr 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Xuat xii/tiiih 

Thai Nguyen 

Tuyen Quang 

Phii Tho 

Yen Bai 

Bac Kan 

Cao Bang 

Ha Giang 

Son La 

Lai Chau 

Lao Cai 

MSu 
Vo Nhai 1 
VoNhai2 

Dinh Hoa 
Ham Yen 
Lam Binh 

Na Hang 
Doan Hiing 

Tan Son 

Yen Lap 

Luc Yen 
Tram Tan 

Van C h ^ 
Cho Don 

Cho Mm 
NaRi 

Tra Linh 

Nguyen Binh 

Triing Khanh 

Quan Ba 1 

Quan Ba 2 

Vi Xuyen 

Muong La 

Quynh Nhai 

Thuan Chau 

Muong Te 

Sin Ho 
Tam Duong 

Muong Khuong 

Sapa 

Van Ban 

Ham luong huperzin A' ' ' (pg/gL— 
4.68 -1- 0,03 _ _ 
2,54 + 0,05 _ _ _ _ _ 
0,49 ± 0,01 

24,58 ± 0,04 -
26,12 ±0,02 

27,92 ± 0,08 
1,13 ±0,01 
3,91 +0,02 
1,24 ±0,04 

10,75 ± 0,04 

5,55 ± 0,04 
2,32 ± 0,01 
4,23 ± 0,02 
1,18±0,01 
:,43±0,01 

2,94 ± 0,01 
5,43 ± 0,03 

5,63 ±0,03 
15,31+0,05 

7,54 ± 0,04 
11,24 + 0,03 

8,65 ±0,02 

7,89 ±0,02 

1,73 ±0,02 

0,51± 0,01 

1,08 ± 0.02 
1,03 + 0,01 

7,26 ±0,02 

1,51+0,04 
5,77 ± 0,03 

*Gbi chii: Kit qua dugc trinb bay dudi dang tmng binb ± SD 
4 . KET LUAN 

Hdm lupng huperzm A frong edy Thong dat 
(Huperzia squarrosa (G. Forst,) Trev.) da duoe dinh 
Iupng bdng phuong phdp sac ky ldng hieu nang cao 
cd ket ndi khoi phd LC-MS/MS. Phuong phap ddp 
ling dupe yen can ciia mdt phuong phdp dinh Iupng 
ve do dac hieu, do lap lai, dp thu hdi...theo cdc yeu 
can chung cua ICH. Ket qua phdn tich hdm Iupng 
huperzin A frong cdc mdu Thong dat thu hai tai 10 
tinh mien niii phia Bde Viet Nam nam frong khodng 
tii 0,49 den 27,92 pg/g, cao nhat la ham lupng 

huperzin A frong cdy Thong dat thu tai huyen Na 
Hang -Tuyen Quang 27,92 pg/g vd thap nhdt Id mdu 
Thong dat thu tai Dmh Hda - Thai Nguyen 0,49 
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QUANTTTY OF HUPERZIN A IN HUPERZIA SQUARROSA (G. FORST.) TREV. IN NORTHERN 
MOUNTAINOUS PROVINCES 

Tran Thi Thu Ha'*, Nguyen TTii Trang', 

Ngo Thi Tinh^ Khuat Huu Trung', Nguyen Tien Dung', 

'Thai Nguyen University of Agriculture and Forestiy 

^ Thai Nguyen National Hospital 

^ Agricultural (renetics Institute 

Summary 
This study, shows the quantitative huperzin A ,n Huperzia squarrosa (G.Forst) Trev. By high-performance 
liquid chromatography. The chromatographic method was performed on Shimpack CIS reverse phase 
column (100 x 2.1 mm; 1.9 pm). The mobile phase solvent consisted of: Channel A 0.1% formic acid; 
Channel B: acetomtnle, flow rate; 0.4 ml /min. The construction standard lines are highly linear (R >̂0.99). 
The method of high repeatability with RSD% values is less than 3.7% (meeUng the requirements of ICH). 
The recovery of the method ranges fi-om 98.3% to 101.4%. Results of analyzing huperzin A content in 
samples Pme sod collection in 10 northern mountainous provinces of Vietaam ranges from 0.49 to 27.92 
pg/g. The highest was huperzin A m Huperzia squarrosa (G, Forst.) Trev.) in Na Hang district, Tuyen 
Quang provmce at 27,92 pg/g and the lowest was m Huperzia squarrosa (G. Forst) Trev.) in Dinh Hoa 
district. Thai Nguyen province 0,49 pg/g. 
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