KHOA HOC CONG NGHE

P

BINH LUONG HUPERZINE A TRONG CAY THONG DAT
(Huperzia squarrosa (G. Farst.) Trev.)
TAI CAC TiNH MIEN NUI PHIA BAC
“Trdn Thi Thu HA", Nguyén Thj Trang’, Ngé Thi Tinh?, Khust Hra Trung®, Nguy@o Tién Dang'

TOM TAT

Nghién ctru ndy trinh bay dinh luong huperzin A trong cly Thong dat (Huperzia squarrosa (G- Forst)
Trev.) bing phuong phap sic ky long hiéu nang cao ¢ két néi khéi pho LC-MS/MS, Phurong phap sic k
duoc thuc hién trén cot pba dio Shumpack C18 (100 x 2,1 mm; 1,9 pm), hé dung mér pha dong bao gom:
Kénh A: acid formic 0,1%; kénh B: acetonitril, tdc do dong: 0,4 mi/phut. Cic duéng chuin x4y dung déu cb
do tuyén tinh cao (R? > 0,99). Phuong phép c6 dé 1p lai cao vén céc gia tri RSD% déu nhé hon 3,7% (dat yéu
cdu quy dinh cta ICH). D6 thu héi cia phuong phap nim trong khoang tir 98,3% dén 101,4%. Két qua phan
tich ham luong huperzin A trong cic mau Thong dat thu hai tai 10 tinh mién ndj phia Bic Viet Nam nim
trong khoang tir 0,49 @én 27,92 pg/g, cao nhat 1 ham luong Huperzin A trong mau Thang dat thu tai huyén
Na Hang, tinh Tuyén Quang 27,92 ug/g va thip nhat la miu Thong d4t thu hai tai huyen Dinh Hoa, tinh

‘Théi Nguyén 0,49 pg/g.

Tt khéa: Huperzia squarrosa, HPLC, Huperzin A, Thong dat

1. DAT VAN BE

Théng dat (Huperzia squarrosa (G. Forst.)
Trev.) 12 mot loar cay duoc ligu quy hi€m, trong cay
c6 chira cac chit alcaloid nhur huperzin A (Hup A),
huperzmn B (Hup B), N-methylhuperzin B,
Huperzinin, Lycoporine A, Carina-tumine A, v.v....|4].
Nghién ctru tac dung duoc ly hién dai trong va ngoai
nuée da cho thiy hoat chit huperzin A trong cay
Théng dat 6 tac dung ting cuomg din truyén than
kinh, ngan chan high thanh cac mang bam, dam réi
trong nao, nudi dudng té bao nao tir 46 cé dap img
rat t6t véi cac béenh Alzheimer, Parkinson, teo ndo va
sa siit tri tué va cac bénh c6 lién quan dén tén thurong
té bao than kinh nio ba, ngan chin sy suy gidm tri
nhé hay teo nao {2, 5, 71. Huperzin A dugc chiét
trong tw nhién 1a mét phan tr bat déi, tén viét tit 1a
Hup A, cong thirc phan tir C,sH\gN,O (6].

Theo tar lieu nghién ctru gan day cho thiy cac
alcaloid duoc phén 1ap tir nguén Huperzia squarrosa
thu thap & tinh Lam Déng gém 6 chat chinh la
Lycosquarosine A, Acetylaposerratinine, huperzine
A, huperzine B, 8a-hydrophlemariurine B va
huperzinin (2].

Nguyén Ngoc Chuong va céng su da tién hanh
dinh luong huperzin A bang phuong phap HPLC -

' Trudng Bai hoc Néng Lim Dai hoc This Nguyén
?Bénb vién trung wong Thii Neuyan
*Vign Di truyén Nong nghiép
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DAD [1]. Vit Thi Ngoc va cong sur da thiét lap duoc
diéu kién sic ky 1ong hiéu nang cao HPLC phan tich
dinh tinh va dinh luong huperzin A & buéc séng 310
nm va xay dung dugc duong chudn dinh lugng clia
chat chi th) huperzin A [3). Két qua nhimg nghién
ctru cho thiy ring, c6 thé dinh luong duoc huperzin
A bing phuong phap HPLC ghép né1 véi detector
DAD. Nghién ciru danh gid ham luong huperzin A
trong cac mau Thong dat thu hai tai 10 inh mién pii
phia Bic Viét Nam, ham luong huperzin A cé thé dao
d¢ng rit manh, vi vay da tién hanh xay dung phuong
phap dinh lwong huperzin A trong cay Théng dét
bang phuong phap LC-MS/MS, sau d6 tmg dung
phuong phap da xay dung dé danh gia ham luong
huperzin A trong cay Thong dat mot cach chinh xéc
nhat

2. D01 TUONG, NGUYEN, VAT LS VA PHUONG PHAP NGHIEN
cu

2.1. Péi tirgng nghién ciru

béi twong nghién ciu 1a mau Thong ddt
(Huperzia squarrosa (G. Forst) Trev.) thu hai tai 10
tinh mién nai phia Bic Viet Nam: Thai Nguyen,
Tuyén Quang, Phu Tho, Yen Bai, Bic Kan, Cao
Bing, Ha Giang, Son La, Lai Chau, Lao Cai. Cac mau
duge rira sach, sdy kho va bdo quan trong cac tui
nilon budc kin tai noi kho rao.

2.2. Nguyeén, vat li¢u

Chat chuan huperzin A do hang Biopurify
Phytochemicals Ltd. cung cdp, dé tinh khiét dat 9%
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(CAS: 10251879-6, LOT: PRF8082821). Céc dung
méi, héa chat dung cho LCMS déu ciia hang Merck
(dat chuin MS); cac dung moi héa chdt ding dé xir
Iy mdu déu dat tiéu chuan tinh khiét phan tich (P.A).

o)

ZT

=
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Hinh 1. Céng thirc cdu tao clia buperzin A

2.3. Thiét bi

Hé théng may sic ky long khéi phé 2 lan LC-
MS/MS 8045 ctia Shimadzu bao gém bom LC-30AD,
bo tiém mau tw déng SIL-20AHT, bo phan khéi phé
LCMS8045, 16 cot GO-10AS VP. Cot sic ky Shimpack
C18 (100 x 2,1 mm; 1,9 ym) cta Shimadzu.

Mot s6 thiét bj khac: Can phan tich Precisa XT
220A (46 chinh xac 0,1 mg); may rung siéu am, c6
gia nhiét cia Power sonic 405...

2.A. Chudn bj méiu

Dung djch chudm Céan chinh xac khoang 5 g
huperzin A vao binh dinh mdac 10 ml. Hoa tan va dinh
mitc dén vach bing methanol thu duoc dung dich
chuin géc c6 néng do khoang 0,5 mg/ml. Tir dung
dich géc, tién hanh pha lodng thanh day dung dich
chuan hén hop néng d6 khoang tir 50 — 250 ppb
trong methanol.

Dung dich thir: Can chinh xé4c khoang 0,5 g bot
duge ligu vao éng ly tam. Them khoing 5 ml
methanol, siéu am 30 phat. Loc dich vao binh dinh
mirc 10 ml. Chiét 1ap thém 1 1dn naa. Gop dich loc.
Pinh mirc dén vach bing methanol. Hat chinh xéic 2
ml dich loc vao binh dinh mirc 25 ml. Binh muc dén
vach bing methanol. Loc dich qua mang cellulose
acetat 0,22 ym thu duoc dich chay sic ky. Dung dich
chuédn géc va dung dich chudn trung gian dugc bao
quan & - 20°C.

2.5. Didu kien sic ky va khéi phd

Tién hanh dinh lugng huperzin A trén h¢ thong
LCMS (Shimadzu) véi cot pha dao Shimpack C18
(100 x 2,1 mm; 1,9 ym) (Shimadzu). H¢ dung méi
pha dong bao gém acid formic 0,1% (kénh A) va
acetonitril (kénh B). Chuong trinh gradient nhu sau:
0 -1 phut, 10% - 75% (kenh A); 1 - 2 phit, 10 - 60%
(kénh A); 2 — 4 pht, 60% (kénh A), 4 - 5 phuit, 60 -
10% (kénh A) va 5 - 6,5 phut, 10% (kénh A). Thé tich
tiém mau 1a 5 pl va téc 46 dong 1a 0,4 ml/phit. Piéu
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ki¢n khéi phé: Tée do khi mang: 3 1/phut; téc do khi
1am nong: 10 1/phdt; nhiét do bé mét phan héa 1on:
300°C; nhiét d¢ DL: 250°C; téc dé khi lam kho: 10 1/
phut; thé phan hoa 1on: -5kV. Ché do ion héa ESI (+).

2.6. Banh gi4 phuong phap phan tich

Tién hanh thdm dinh phuong phap dinh hrong
huperzin A trong Théong dét bing LC-MS theo huéng
dan coa ICH (International Conference on
Harmonization).

2.7. Ap dyng trén miu Theng ddt

Ap dung phuong phép da xay dyng dé x4c dinh
ham lugng huperzin A trong 30 mau Théng dat thu
hai tai 10 tinh mién nui phia Bic Viet Nam. Ham
lwong huperzin A trong méu thir dugc tinh toan theo
cong thie sau:

X (%) (ng/g) -

Trong dé:

X (%): Ham luong ctia huperzin A.

C: Néng do huperzin A tinh tir phuong trinh
dudng chuén.

P: B¢ tinh khiét ctia chat chudn (%).

m: Khéi luong mau thir (g).

B: Do 4m clia méu thir (%).

3. KET QUA NGHIEN CifU VA THAO LUAN

3.1. Khio sat didu kién khéi phé

Ky thuat FIA (Flow injection analysis) 1a mot ky
thuat phan tich str dung trong HPLC ma khéng st
dung cét sic ky. Ung dung trong khdo sat ph8 khéi
dé x4c dinh manh ion me cta huperzin A. Két qua
thu duoc kh quan sat & ché do ESI-positive, thdy c6
manh 10n me clia huperzin A c6 gi4 tri m/z 14 243,25
twong tmg vé1 manh me [M+H]* ¢é tin hi¢u cao nhat.
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Hinh 2. Phé khdi ctia huperzin A quan sét duéi ché

46 ESI (+)
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Tiép tuc ap dung ky thuat FIA dé tién hanh téi
wu héa diéu kién MS/MS, két qua thu duge manh
ion con ¢6 m/z 1a 115,15 ¢6 tin hi¢u cao nhit dung dé

j
dwnh luong, va manh ion con c6 m/z 1a 77‘!3.C1é ‘.ﬁ“h
tinh. Cac théng s8 MS t6i uu dugc trinh bay frong
bang 1.

Bang 1. Thong s8 MS t4i su
Ton me Q1 Pre Q3P
TT Hop chat A ¢ re
op [MeH] on con Buae CE 3 Pr
1 115,15 | 43, i
huperzin A 243,25 0 82,0 440
2 77,15 260 | 740 420

3.2. Khao sat didu kién sic ky

Trong sic ky 1ong khéi phé, diéu kien sic ky
anh huéng dén qué trinh téch ciing nhu dén qua
trinh solvat héa trong bubng ion héa phun dién tir.
B6 sung proton H+ vdo pha dong lam ting tin hiéu
cta manh ion me. Véi chuong trinh gradient ¢6 siy
dung acid formic 0,1%, pic huperzin A c6 théi gian

150000 AN ZENS 1SGVCE 800 A

asoon| |

s00000.

luu nhé, pic tuong d6i gon va giam hién twong ché
pic (Hinh 3). Téc dé dong cang anh huéng dén qua
trinh solvat héa do d6 anh hudng dén tin hiéu ion me
[M+H]. Tién hanh khao st véi cac téc do dong khac
nhau, tin hiéu ciia huperzin A véi téc do dong 04
ml/phit cho tin hiéu cao nhat.
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Hinh 3. Sic ky d4 dinh hrgng huperzine A

3.3. Thém dinh phwong phap

* P chon loc cua phuong pbip

Pé xéc dinh tinh chon loc d6i voi sdc ki khéi
phd, sir dung phwong phap x4c nhan, Héi déng chau
Au quy dinh cach tinh diém IP (&1ém nhan dang —
indenfication poin) dé1 vén sic ky long khéi phé 2
lan (LC-MS/MS) la 4. Tuc 1a cn ¢6 1 ion me bin pha
ra 2 ion con. Nhu vay phuong phap co tinh dac hiéu
dap ung yéu cau (Bang 1).

* Tinh pht hop hé thong

Tién hanh sic ky 6 lan dung dich chuin
huperzin A c6 nong d¢ 14 126 ppb vén diéu kién da
khao sat. Tién hanh ghi lai thoi gian luu va dién tich
pic tuong tmg. Két qua thu duge (Bang 2) cho thiy
cAc gia tri RSD déu nhé hon 2,0%, ching to hé théng
va phuong phap phan tich sir dung phit hop dé phan
tich dinh luong huperzin A.

* Duong chudn va khodng tuyén tinh

Tién hanh séc ky cac dung dich chudn chira
huperzin A c6 khodng nong dé tir 50,4 — 252 ppb.
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Két qua trong hinh 4 cho thdy méi quan hé tuyén
tinh chat ché gira dién tich pic va ndng d¢ cia
huperzin A.

Bang 2. Két qua danh gia 4o thich hop he

théng clia phuong phip
T Théi gian luu Dién tich pic
(phut) (mAU.s)
1 2,912 358962
2 2,904 359201
3 2,938 350291
4 2,915 353015
5 2,909 363019
6 2,918 361578
TB 2,916 3576777
SD 0,0118 4980.73\
RSD¥% 041 1302 |
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Dudng chuin huperzin A
Ty 2866 ASB0D

’ Noag 4§ (ppb)

Hinh 4. Pudng chuin huperzin A

* Gidi han phit hign (LOD) vi gidi han dinh
luong (LOQ)

LOD va LOQ la nhimg dai luong dac trimg cho
d¢ nhay cua mét phuong phap phan tich va duge xac
dinh bing c4ch pha loang cac dung dich miu thy
dén khi thu dugc tin hiéu phan tich dat ty lé tin
hiéu/nhiéu (S/N) trong khoang 2-3. K&t qua LOD va
LOQ cha huperzin A 14n luot 14 0,1 va 0,4 ppb.

* D6 lap Jal

D6 lap lai cia phuong phap duoc xéc dinh bing
cich phan tich 14p lai 6 1an méu thir duge ligu Thong
dat vé1 quy trinh phan tich di xay dung. Po léch
chudn tuong d6i RSD (%) ctia huperzin A duoc trinh
bay trong bang 3. Ham lugng trung binh cia
huperzin A trong miu Thong dat 12 27,90 ug/g vé1 do
lech chudn twong dé6i RSD (%) 14 1,79% cho thdy
phuong phap xay dung c6 do 14p lai cao.

Bang 3. Két qua d4ah gi4 46 13p lai cia ph hi)
v Khéi lugng S pic Ham luong

® (mAU.5) Gg/e)

1 0,5125 334569 28,07
2 0,5021 330901 28,34
3 0,5013 329056 28,22
4 0,5192 330114 27,34
5 0,5078 321099 27,19
6 0,5168 339178 28,22
TB 27,90
SD 0,50
RSD% 1,79

* P thu hoi

Do thu héi cda phuong phap dac trimg cho s
sai s6 ciia mot phwong phap phan tich va duoc xac
dinh bing phuong phap thém chudn. Qua trinh danh
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gia dugc tién hanh thém chudn ¢ mirc 80% va 100% so
v6i ham lwong huperzin A trong mau thtr. Mau duoc
Xt ly nhu muc 2.4, lap lai 3 14n. Phan tich déng thoi
mau thém chudn va miu khéng thém chuin, xac
dinh ham lugng chat thém vao dya trén phuong trinh
dudng chudn. Két qud khio sat dé thu hdi cia
phuong phap duoc trinh bay troog bang 4. Dé thu
héi trung binh cia phuong phap dinh luong huperzin
A trong Théng dat tr 98,3% dén 101,4%. Nhu vay,
phuong phap da xay dung cé do ddng cao.

Bang 4. Két qua thdm dinh do ding

ctia phirong phé
T Luong chuan Do thu ho
thém vio (pg) %)
1 11,2 98,3
2 11,2 99,7
3 11,2 9.6
4 14,0 100,2
[ s 14,0 99,8
G 14,0 1014
3.4. Ap dung phuong phap d4nh gi4 ham leong
huperzin A trong Théng d4t

Ap dung phuong phap da xay dung, tién hanh
danh gia ham luong huperzin A trong 30 méu dugc
liecu Thong thu hai tai 10 tinh mién ndi phia Bic Viet
Nam. M3i miu duoc tién hanh lap lar 3 lan doc lap.
Két qua thé hién & bang 5.

Két qua thu duge cho thdy ham buong huperzin
A trong cac mau Thong dat thu hai ta1 10 tinh mién
nii phia Bic Viet Nam giao dong rdt manh nim
trong khoang tir 0,49 dén 27,92 ug/g. Thong dat
phan bd & cac tinh khac nhau, sinb truong, phat
trién & cac diéu kién tir nhien, dia hinh, khi hau
khac nhau nén ¢6 ham luong huperzin A khac nhau.
Huperzin A cao nhit 1a miu Thong dét thu héi tai
Na Hang-Tuyén Quang (27,92 pg/g); cao thir 2 1a
miu Théng ddt Lam Binh - Tuyén Quang (26,12
ug/g), thip nhdt mau Théng dit Dinh Héa-Thai
Nguyén (0,49 pg/g)-

Két qua dinh lvong huperzin A frong cay thong
dat (Huperzia squarrosa (G. Forst) Trev.) thu tai 10
tinh mién nir phia Bic thip hon so véi két qua dinh
luong huperzin A trong miu Rau réng (Huperzia
squarrosa) tai Lam Péng, Kon Tum (235,949 pe/g)
[1] va thap hon so véi két qua dinh lugng huperzin A
trong miu Thach fung rang cua & Da Lat, Lam béng
thu vao mua xuén (75,4 pg.g * mau khé) va mua thu
1a (92,5 pg.g ** mdu kho) [3].
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Bang 5. K&t qu ham luong Huperzine A trong cic miu Thong dat

STT Xuat xir/tinh Miu Ham luong huperzin A © (ng/2) |
Vo Nhai 1 468003 |
1 Thai Nguyén V6 Nhai 2 2.54%0,05 ]
Binh Hoéa 0,49 + 0,01
Ham Yeén 24,58 + 0,04
2 Tuyén Quang Lam Binh 26,12 +0,02
Na Hang 27,92 £0,08
Boan Hung 1,13£0,01
3 Phu Tho ‘Tan Son 391 +0,02
Yén Lap 1,24 £0,04
LucYén 10,75 + 0,04
4 Yén Bai Tram Tén 5,55+ 0,04
Vin Chén 2,32+0,01
Cho Dén 4,23+0,02
5 Bic Kan Cho Mé& 1,18 £0,01
NaRi 1431001
Tra Linh 2,94 +0,01
6 Cao Bing Nguyén Binh 5,43+0,03
Tring Khanh 5,63 +0,03
QuanBal 15,31 £ 0,05
7 Ha Giang QuanBa2 7,54 +0,04
Vi Xuyén 11,24 £0,03
Mudng La 8,65 0,02
8 |Sonla Quynh Nhai 7,89 £0.02
‘Thuéan Chau 1,73 £0,02
Muemg Te 0,51 0,01
9 Lai Chau Sin H6 1,08 +0,02
Tam Pudng 1,03+0,01
Muong Khwong 7,26+0,02
10 | LaoCai [ sapa 1,51 20,04
| van Ban 577003

‘0131 chii: Két qua dupc trinh biy dudi dang trung binh + SD

4, KEY LUAN

Ham luong huperzin A trong cay Thong dat
(Huperzia squarrosa (G. Forst.) Trev.) da duoc dinh
lugng bing phuong phap sc ky long hiéu nang cao
c6 két nd1 khéi phé LC-MS/MS. Phuong phap dap
ung dugc yéu cau clia mét phuong phap dinh luong
vé do6 dic hiéu, do tap lai, do thu héi...theo cac yéu
cau chung ciia ICH. Két qua phén tich ham lugng
huperzin A trong cic mau Théng dat thu hai tai 10
tinh mién nti phia Bic Viet Nam nim trong khoang
tr 0,49 dén 27.92 pg/g, cao nhat la ham luong
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huperzin A trong ciy Théng dit thu tai huyén Na
Hang -Tuyén Quang 27,92 ug/g va thip nhat 1a miu
Thong dat thu tai Dinh Héa - Thai Nguyén 0,49
ng/g.
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QUANTITY OF HUPERZIN A IN HUPERZIA SQUARROSA (G. FORST.) TREV, IN NORTHERN
MOUNTAINOUS PROVINCES

Tran Thi Thu Ha", Nguyen Thi Trang,

Ngo Thi Tinh? Khuat Huu Trung?, Nguyen Tien Dung!,
! Thai Nguyen Universjty of Agriculture and Forestry

2 Thai Nguyen National Hospital
3 Agricultura] Genetics Institute

Summary

‘This study, shows the quantitative huperzin A in Huperzia squarrosa (G.Forst) Trev. By high-performance
hqud chromatography. The chromatographic method was performed on Shimpack C18 reverse phase
column (100 x 2.1 mm; 1.9 ym), The mobile phase solvent consisted of: Channel A: 0.1% formic acid;
Channel B: acetonitrile, flow rate: 0.4 ml /min. The construction standard lines are highly linear (R%0.99).
The method of hugh repeatability with RSD% values 1s less than 3.7% (meeting the requirements of ICH).
The recovery of the method ranges from 98.3% to 101.4%. Results of analyzing huperzin A content in
samples Pne soil collection in 10 northern mountainous provinces of Vietnam ranges from 0.49 to 27.92
wg/g. The highest was huperzin A in Huperzia squarrosa (G. Forst) Trev)) in Na Hang district, Tuyen
Quang province at 27.92 pg/g and the lowest was 1n Huperzia squarrosa (G. Forst) Trev)) n Dinh Hoa

district, Thai Nguyen province 0.49 ug/g.

Keywords: Huperzia squarrosa, HPLC, Huperzin A, Huperza squarrosa (G. Forst.) Trev.
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