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Phan 1ap va xac dinh ham lwgng tanshinon I, cryptotanshinon, tanshinon
ITA trong dwgc li€éu cay Pan sam (Salvia miltiorrhiza B.) bang sac ky long
siéu hiéu nang (UPLC-DAD)

Isolation and Determination of Tanshinon I, Cryptotanshinone, Tanshinone IIA in Danshen (Salvia
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Tom tat

Béang céc phuong phap sadc ky, chung téi phan lap duoc ba hop chét tanshinone |, cryptotanshinone,
tanshinone IIA tir cdy Pan sém (S. miltiorrhiza B.). Céu tric cta céc hop chét nay duoc xac dinh duwa trén
co s6é cac sé liéu vat ly (phd cong hudng tie hat nhan "H-NMR, 3C-NMR va phd khéi lwong ESI-MS). Céac
hop chét nay duwoc tinh sach (dé tinh khiét > 99,8%) bang hé théng séc ky Iéng diéu ché (Agilent 218
Purification System), duoc st dung lam chéat chudn phan tich ham luong tanshinone I, cryptotanshinone,
tanshinone IIA trong 6 mau duoc liéu Pan sém bang séc ky I16ng hiéu ndng cao (UPLC-DAD). Trong nghién
ctru nay, chung t6i da xac dinh ham lwgng cua tanshinone I, cryptotanshinone, tanshinone IIA trong cac méu
duworc liéu thu hai & cac vung khac nhau cua Viét Nam

Twr khoa: Cryptotanshinone, Salvia miltiorrhiza, Tanshinone |, Tanshinone IIA, UPLC-DAD.
Abstract

By chromatography, we isolated three principal compounds, tanshinon I, cryptotanshinone, tanshinone IIA
from Danshen (Salvia miltiorrhiza B.). Their structures were determined on the basis of physiochemical data
("TH-NMR, 3C-NMR and ESI-MS mass spectra). These compounds are purified (purity> 99,8%) by Agilent
218 purification system, which were used as standards for analyzing respective tanshinon |,
tryptotanshinone and tanshinone IIA in six samples by the Ultra performance liquid chromatography (UPLC-
DAD). In this study, we determined the content of tanshinone |, cryptotanshinone, tanshinone IIA in samples
collected in different parts of Vietnam. The diterpen tanshinon compounds are the main active ingredients
and are considered to be characteristic of Danshen in particular and Salvia species in general.

Keywords: Cryptotanshinone, Salvia miltiorrhiza, Tanshinone I, Tanshinone IIA, UPLC-DAD.

thanh phén hoat chét chinh va duoc st dung lam chét

Pan sam (S. miltiorrhiza B.) thuoc ho Hoa moi chuan dé danh gid chat lugng dugc liu dan sam [4-

(Lamiaceae) 1a mot cay thude quy duoc di thuc vao
Viét Nam tir Trung Qudc, hién nay duoc tréng nhiéu
va sinh truong ot & ving Tay Béc [1- 3]. Trong dong
y, dan sim duogc dung trong cac bai thudc bd méau va
diéu tri bénh tim mach. Gan day tac dung chdng ung
thy cia dan sim, dic biét 1a cua thanh phan
tanshinone dwgc phat hién va thu hut nhiéu sy quan
tdm nghién ctru trén thé gidi [4-6]. O nudc ta, nghién
ctru vé dan sam dang duoc quan tam dé phat trién ing
dung loai duoc lidu quy nay. Thanh phan tanshinon
nhu tanshinone I, cryptotanshinone, tanshinone IIA 1a
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6]. Trong nghién ciru nay ching t6i tién hanh phan
1ap tanshinone I, cryptotanshinone, tanshinone IIA va
phan tich dinh lwong cta cac thanh phan nay trong
cac mau duoc liéu dan sam thu héi & cac vung khéc
nhau.

2. Thuc nghiém
2.1. Thiét bi

H¢ théng sic ky long hiéu ning cao (UPLC)
Agilent 1290, cot sic ky EC-Cis (100 x 2,1 mm, 2,7
um), hé thong sic ky long diéu ché (Agilent 218
Purification System), may do ning sut quay cyc do
Jasco DIP-360 digital polarimeter, may do diém nong
chay Stuart SMP3 (Sanyo, Nhat Ban), h¢ thong may
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AGILENT 1260 Series LC-MS/MS ion Trap (Agilent
Technologies, Hoa Ky) do phd khdi ion hoa phun mu
dién tir (ESI-MS). Ph6 cong hudng tir hat nhan mot
va hai chiéu dugc do trén may JEOL ECX 400 (Jeol,
Nhat Ban), can phan tich OHAUS PA214 d¢ chinh
xac 0,0001g, bé siéu 4m, may ly tdm Vortex, mang
loc 13 mm, 0,22 um (PTFE).

2.2. Héa chit

Céac dung moi ding trong chiét xuat, phan lap
nhu methanol (MeOH), hexan, chloroform (CHCl;),
ethyl acetate (EtOAc), n-butanol (BuOH) déu dat tiéu
chudn cong nghiép va dugc chung cat lai truée khi
dung. Dung mdéi dung cho phan tich methanol
(Merck, Dtrc), acetonitrile (Merck, Purc), nude cét,
acid formic (Merck). Sic ky cot (CC) sir dung
silicagel (Kieselgel 60, 70-230 mesh and 20-400
mesh, Merck). Sic ky 16p mong (TLC) sir dung ban
trang san silicagel 60 F,s4(1.05554.0001, Merck).
Phat hién chit bang dén tir ngoai ¢ hai budc song 254
nm va 365 nm hodc dung thudc thir 13 hoi L.

2.3. Nguyén liéu thuc vt

R& Dan sam (S. miltiorrhiza) sit dung dé nghién
ctru chiét tach duoc thu héi tai Sa Pa (Lao Cai) thang
9/2016 va duoc giam dinh tai Khoa Tai nguyén Dugc
liéu, Vién Duoc li¢u. Tiéu ban cua mau nghién ciru
(DS2016.01) dugc luu tai Vién Dugc li¢u va Khoa Y
Duoc, Pai hoc Qudc gia Ha Noi. Cac miu duoc lidu
1& Pan sdm trong tai Sa Pa, Moc Chau, Mudng Long,
Ha Giang, Quang Tay va Lam Dong dugc cung cip
boi PGS. TS. Phuong Thién Thuong, Khoa Hoéa phan
tich - Tiéu chuén, Vién Dugc liéu.

2.4. Diéu ki¢n, cdc thong so téi wu phén tich

Trén co s& phan tich tai li¢u tham khao [7] va
khao sat vé thanh phan pha dong, ty 1& dung moéi, toc
d6 dong, chung t6i xdy dung dugc chuong trinh séic
ky sir dung hé thong UPLC Agilent 1290 Infinity nhu
sau: pha tinh: ct sdc ky EC-Cis (100 x 2,1 mm, 2.7
um), pha dong: MeOH (A) — nudc chra 10 nM
ammonium acetate va 0,1% HCOOH (B) theo ti 1&
68:32 (v/v), tbe d6 dong: 0,25 ml/min; thé tich tiém
mau: 10 pl; nhiét do bu6ng cot: 35°C; budc soéng phat
hién: 270 nm; thoi gian phan tich 17 phat; dung méi
pha  miu:  MeOH:H,O -  70:30  (v/v).
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Hinh 1. Sic ky d6 cua tanshinon I, cryptotanshinon va tanshinon ITA

2.5. Phan I@p chit chudn

Mau ré dan sam (500 g) sau khi rira sach, phoi
kho, thai nho duge ngdm chiét kj bang dung moi
ethanol 80% 3 lan (mdi lan 1500 mL) sir dung thiét b
chiét siéu am & 40°C trong 4 gid. Cac dich chiét
ethanol thu duge dugc loc qua gidy loc, gom lai va
cét loai dung moi dudi ap sudt giam cho 122 g cao
chiét tong ethanol. L4y 100 g cao chiét hoa tan trong
nude cit (500 mL) va chiét phan bd bang Hex,
EtOAc va BuOH (mdi dung méi 3 lan, mdi lan 500
mL). Cac dich chiét phan doan dugc cAt loai dung
moi dudi ap suat giam dé thu duoc phan doan tuong
ung Hex (6,1 g), EtOAc (26,4 g) va BuOH (17,2 g).
Trong cac phan doan thu dugc, phan doan Hex voi
tac dung trc ché manh sy phat trién cua té bao ung thu
mau HL-60 dugc tién hanh phan lap sic ky sir dung
¢ot nhdi silica gel (50 mm x 300 mm) véi hé dung
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mdi rira giai hexane-EtOAc (5:1, v/v, 2500 mL) thu
duoc 7 phéan doan ky hi¢u la Fi~F.

Tir phan doan F, (530 mg), két hop chay séc ky
cot silica gel (30 mm x 300 mm) véi h¢ pha dong
hexane-CH,Cl, (1:1, v/v, 1500 mL) va séc ky cot pha
dao Ciz (20 mm x 400 mm) voi hé pha dong MeOH-
H,O (4:1, v/v, 500 mL) thu dugc tanshinon A (bot
mau do, 75 mg). Tuong ty, hop chit cryptotanshinon
(b6t mau do cam, 45 mg) dugc phén lap tir phan doan
Fs (150 mg) bang sic ky cot pha dao Cig (20 mm x
400 mm) voi pha dong MeOH-H,O (3:1, v/v, 400
mL).

Cubi cung, tir phan doan F4 (275 mg) bang sic
ky cot pha ddo C18 (20 mm x 400 mm) v6i pha dong
MeOH-H,0 (4:1, v/v, 450 mL) két hop tinh ché bing
két tinh lai trong methanol thu dugc tanshinon I (bt
mau nau do, 31 mg).
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Céc hop chét nay dugc tinh sach (d9 tinh khiét >
99,8%) bang hé¢ thong sac ky long diéu ché (Agilent
218 Purification System).

2.6. Chudn bi méu phén tich

Cén chinh xac mot lwong bot ché phém sau khi
da dwoc nghién nho (tir 2,5-3,5 g), thém 50 ml dung
dich MeOH rbi tién hanh chiét siéu 4m & 40°C trong
2 gio, thu dugc dich chiét (lp lai 3 1an). C6 quay thu
hdi dung méi dudi ap suét thap dich chiét thu duoc
r0i dinh muc bang dung méi MeOH:H,O - 70:30
(v/v) trong binh dinh muc 100 ml. Sau d6, loc qua
mang 0,22 pm, cudi cing bom vao hé théng UPLC
[8].

3. Két qua va thao luan
3.1. Xdc dinh céu tric cdc hop chit

Hop chit 1 duoc phéan lap dudi dang bot mau
cam d6. Pho 'H-NMR ctia 1 ¢6 dang ddc trung cua
mot hop chat diterpene khung abietan tanshinone.
Trong do, 02 tin hiéu proton elefin va 02 proton cua
nhom oxymethylene (-CH,O- dugc xac dinh lan luot
boi céac tin hi¢u cong hudng tai 6 7,75 (1H, d, J = 8,0
Hz, H-6), 7,46 (1H, d, J = 7,6 Hz, H-7), 4,89 (1H, ] =
9,6 Hz, H-16a) va 4,35 (1H, dd, J = 9,2, 6,4 Hz, H-
16b). Cac tin hiéu cong huong tai 6 1,30 (3H, s, H-
18), 1,32 (3H, s, H-19), 1,24 (3H, d, J = 6,8 Hz, H-
17) khing dinh sy ton tai cia 2 nhom germinal metyl
bac 4 va 1 nhom metyl bac 3. Phé C-NMR va
DEPT ciia 1 xuat hién céc tin hi¢u ctia 19 cacbon.
Trong d6, mot nhém oxymethylene va 2 nhom oxo
(>C=0) dugc khing dinh bai cac tin hiéu cong hudong
tai 6 81,5 (C-16), 184,3 (C-11) va 175,7 (C-12). Bén
canh do, trén pho *C-NMR va DEPT chi ra 8 tin hiéu
cong hudng cua cac olefin cacbon va dac biét 3 nhom
methyl dugc déc trung bdi tin hi€u cong hudng tai &
18,9 (C-17), 31,9 (C-18) va 32,0 (C-19). Pho khéi
luong ESI-MS cua 1 xuat hién tin hiéu tai m/z 297
pht hop véi ion phan tir [M+H]* ciia CioH003 (M =
296). Tir tt ca cac phan tich néu trén, cing voi su
pht hop hoan toan vé s liéu phd NMR cua 1 so véi
cac sb liéu twong tmg da duoc cong bd [9] cho phép
xéc dinh cAu trac hoa hoc cua 1 14 cryptotanshinone.

Hop chét 2 thu duoc dudi dang bot mau dé va la
chét chinh ciia miu dan sim qua phan tich TLC. Dit
litu phd NMR cua 2 gidng voi chit 1
(cryptotanshinon) trir cac tin hi¢u vong furan (vong
D) véi sy xuat hién tin hidu & trudng thap goi y dan
xuat dehydro héa vé&i nbi d6i & C-15/C-16. Piéu nay
dugc minh chimg thém bang phd khbi ESI-MS véi su
xuét hién peak ion phan tir tai m/z 295 [M+H]" phu
hop vé6i su cong thirc phan tr CioHi503 (M = 294).
Cén ctr vao cac phan tich néu trén cung véi sy phu
hop phd NMR ctia tanshinon IIA trong tai li¢u tham
khao [9], [10] gitp khing dinh chinh xac chit 2 la
tanshinon ITA.
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Hop chat 3 phan 1ap duéi dang chat bot mau do.
Phan tich phé 'H-NMR va '*C-NMR ctia 3 thay ring
day ciling 1a mdt diterpene tanshinone dac trung cua
dan sam. Phd khdi ESI-MS thé hién tin hiéu ion tai
m/z 279 [M+H]" phu hgp véi ion phan t&r cua
tanshinon I 1& CisH1403 (M = 278). Theo phéan tich
néu trén ciing véi sy phi hgp phd "H-NMR va *C-
NMR véi cac s liéu cong bd [9], [10] gitp khing
dinh chinh xac chit 3 12 tanshinon I.

o

e

Tanshinon |

Cryptotanshinon Tanshinon IIA

Hinh 2. Cong thirc hoa hoc cac hop chit
3.2. Kiém tra d tinh khiét

St dung phuong phap tong dién tich peak tinh
toan d6 tinh khiét cia mau phén tich [11], [12]. Tién
hanh sic ky theo chuong trinh trén, phan tich cac
peak phu (tap chit) trén sic ky dd va tinh do tinh
khiét. Ké qua cho thidy tanshinone I,
cryptotanshinone, tanshinone IIA tinh ché dugc co do
tinh khiét cao (>99,8%) phu hop lam chat chuan phan
tich, chat chuan ddi chiéu. Cac peak phu (tap chat)
déu tach rd rang khoi peak chét phan tich.

3.3. Ddnh gia phwong phdp phdn tich
3.3.1. Tinh dac hiéu

Tién hanh sic ky cac loai mau tring va mau
phan tich tanshinone I, cryptotanshinone, tanshinone
ITA theo chuong trinh khao sat trén, ghi lai sdc ky dd,
xac dinh thoi gian luu va phd UV cua cac chat do
trong sic ky do. Két qua cho thiy trén sic ky dd cua
dung moi pha miu khong xuat hién peak & trong
khoang thoi gian luu twong tng véi thoi gian luu cua
tanshinone I (tr = 7,78 min), cryptotanshinone (tr =
8,65 min) va tanshinone IIA (tr = 15,17 min) (Hinh
1). Vay phuong phdp phan tich tanshinone I,
cryptotanshinone, tanshinone IIA x&y dung dugc co
do dac hiéu cao.

3.3.2. Tinh thich hop cia hé thong

Tién hanh phan tich 1an luot 01 dung dich chuin
cua tanshinone I, cryptotanshinone, tanshinone IIA
1ap lai 06 14n, ghi lai cac sic ky dd va xac dinh gié tri
thoi gian luu, dién tich peak, h¢ s6 ddi xtmg va s dia
ly thuyét. Két qua cho thay d¢ léch chuan tuong d6i
clia cic thong so déu thip hon 2% (Béang 1). Piéu do
cho thay cac diéu kién sic ky da lya chon va hé thong
sic ky UPLC sur dung 1 6n dinh, phu hop cho phép
phan tich dinh tinh, dinh luong tanshinone I,
cryptotanshinone, tanshinone IIA trong cac miu dugc
liéu PBan sam.
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3.3.3. Bé tuyén tinh

Chuén bj cac dung dich chuan c6 ndng do 1-130
g/ml (ppm) bang cach pha lodng tir dung dich chuan
goc ban dau vai cac hé s6 pha Jloang khac nhau. Tién
hanh séc ky cac dung dich chuén (mdi dung dich tiém
3 lan), ghi lai sic ky dd va xac dinh dién tich peak
tuong tmg. Xac dinh phuong trinh h01 quy tuyen tinh,
hé s6 twong quan tuyén tinh giia nong do chat phén
tich va dién tich peak twong ung trén sac ky dd bang
phuong phap binh phwong tdi thiéu.
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Hinh 3. D) thi biéu din duong chuin cua tanshinone
I, cryptotanshinone, tanshinone ITA

Két qua phuong trinh hoi quy tuyén tinh thu duoc voi
tanshinone I, cryptotanshinone, tanshinone ITA c6 hé¢
sO xac dinh va hé sé tuong quan rat cao, do tuyén tinh
chat, khoang tuyén tinh rong.

3.3.4. Gioi hgn phat hién (LOD) va gioi han dinh
lwong (LOQ)

Gidi han phat hién: tién hanh pha lodng mau
phan tich tanshinone I, cryptotanshinone, tanshinone
IIA dén khi tin hi¢u ctia chat phan tich trén sic ky do
thu duoc c6 ty 18 S/N (chiéu cao tin hiéu/nhidu) dat
khoang 2-3. Ndng d6 xéac dinh duoc 1a giéi han phat
hién (LOD) cua phuong phap tmg vé6i timg chét. GiGi
han dinh Iuvgng (LOQ) ctia phuong phap dugc xac
dinh dua trén gidi han phat hi¢n: LOQ = 3,3 x LOD.
Két qua phan tich cho thiy phuong phap ¢ giéi han
phat hién véi tanshinone I, cryptotanshinone,
tanshinone IIA lan Iuot 12 0,5 ppm, 0,4 ppm va 0,6
ppm, twong tmg ¢ gi6i han dinh lugng lan lugt 14 1,6
ppm, 1,4 ppm va 1,9 ppm.

3.3.5. B¢ dung

Thém chinh x4c mot luong mau chuin ndng do
xé4c dinh vao mot thé tich 6 mau giéng nhau rdi tién
hanh sic ky theo phwong phap di xac dinh dé xéc
dinh lwong chit thu hdi. Két qua cho thiy phuong
phap c6 d6 dung dap tng yéu ciu cia phuong phap
phan tich UPLC véi ty 1¢ thu hoi tir 97,0 dén 104,0%
phti hop yéu cau cia AOAC.

3.4. Phan tich Tanshinone 1, Cryptotanshinone,
Tanshinone IIA trong mau dwec ligu Dan sam

Ham luong tanshinone I, cryptotanshinone,
tanshinone I[A trong céc mau duoc liéu Pan sim
duoc x4c dinh v6i cac diéu kién t6i vu va theo
phuong phap dudng chuén da xay dung ¢ muc 2.4 va
2.6. Cac két qua thu dugc dugce trinh by & bang 2 va
3. Ap dung duong chuén hdi quy tuyén tinh thu dugc
va phuong php ndi suy dé phan tich ham luogng
tanshinone I, cryptotanshinone, tanshinone IIA trong
cac mau duoc lidu sir dung trong nghién ciru dé tai
cho két qua o bang 1, 2, 3.

Tir cac két qua & bang 1, 2, 3 cho thdy, phuong
phap UPLC-DAD khi phan tich cdac miu ché phim
thude dat do lap lai twong dbi tt RSD < 2%. Nhu
vay, phuong phap phan tich c6 do 1ap lai cao, phu
hop dé xac dinh tanshinone I, cryptotanshinone,
tanshinone IIA trong cac mau dugc liéu Pan sam.

Bang 1. Két qua phan tich ham lugng tanshinone I

Ky hiéu Ham luwgng tanshinone I do duge (mg/g) 1/2.RSDy
miu Lin 1 Lin 2 Lin 3 Tmnggmh = | RsD (%) (%)
Sa Pa 2.44 2,46 2,46 2,45+0,01 0,5 2,5
Lam Ddng 443 4,42 4,44 4,43+0,01 02 2.3
Ha Giang 3.51 3,54 3,53 3,53+0,02 0,4 2,3
Mbc Chau 2.85 2,91 2,87 2,88+0,03 1,1 2,4
Quéng Tay 1.56 1,54 1,58 1,560,02 1,3 2,6
Mudng Long 1.28 1,26 1,25 1,26+0,02 1,2 2,7
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Bang 2. Két qua phén tich ham luong cryptotanshinone

Ky ];iéu ‘ Hz‘lm‘ lwgng cryptotanshinone do dugc (mg/g) 1/2.RSDy (%)
mau Lan 1 Lan 2 Lan 3 Trung binh + SD RSD (%)
Sa Pa 4,63 4,66 4,67 4,65+0,02 0,4 2,2
Lam Pong 8,13 8,16 8,14 7,2140,02 0,2 2,1
Ha Giang 5,14 5,19 521 5,19+0,03 0,5 2,2
Mbc Chau 4,18 4.14 4,16 4,16+0,02 0,5 2,3
Quang Tay 2,86 2,84 2,86 2,85+0,01 0,4 2,4
Muong Long 3,85 3,91 3,89 3,88+0,03 0,8 2,3
Bing 3. Két qua phan tich ham heong tanshinone 114
Ky hiéu Ham lugng tanshinone ITA do dwgc (mg/g)
z]z’u{ Lan 1 Lan 2 gLém 3 Trung binh + SD ; RSD (%) 1/2.RSDu (%)
Sa Pa 9,21 9,15 9,18 9,18+0,03 0,3 2,0
Lam DPdng 9,88 9,86 9,91 9,88+0,03 0,3 2,0
Ha Giang 12,97 12,95 13,06 12,99+0,06 0,5 1,9
Moc Chau 8,35 8,45 8,38 8,39+0,05 0,6 2,1
Quang Tay 4,75 4,79 4,81 4,78+0,03 0,6 2,2
Mudong Long 3,84 3,78 3,81 3,81+0,03 0,8 2,3

4. Két luan

Bing cac phuong phép sic ky, chung t6i phan
lap dugc ba hop chét tanshinone I, cryptotanshinone,
tanshinone IIA tu cdy Pan sam (S. miltiorrhiza B.).
CAu truc cia cac hop chét nay dugc xac dinh dua trén
co sO cac sb liéu vat Iy (phd cong hudng tir hat nhan
'H-NMR, *C-NMR va phé khéi lugng ESI-MS). Cac
hop chat nay dugc tinh sach (d6 tinh khiét > 99,8%)
bang hé thng sic ky long diéu ché (Agilent 218
Purification System), dugc sir dung lam chit chuin
phén tich ham lugng tanshinone I, cryptotanshinone,
tanshinone IIA trong ciac mau duoc liéu Pan sam
bang sic ky long hiéu ning cao (UPLC-DAD). Két
qua cho ta thdy ham lugng tanshinone I cao nhét khi
thu hai & Lam Pong (4,43£0,01 mg/g), thip nhét 1a
mau Dan sim & Muong Long (1,26+0,02 mg/g). Him
luong cryptotanshinone cao nhat khi thu hai & Lam
Pong (7,21+0,02 mg/g), thap nhit 1a miu Dan sim &
Quang Tay — Trung Qudc (2,85+0,01 mg/g). Pi vai
tanshinone IIA ham lugng cao nhat ¢ Ha Giang
(12,99+£0,06 mg/g), thap nhit 1a miu Pan sim o
Mudng Léng (3,81+£0,03 mg/g). Caic hop chit
diterpen tanshinon 1a thanh phan hoat chét chinh va
dugc coi 1a chat ddc trung ciia Pan sdm noi riéng va
cac loai Salvia noéi chung.

Loi cam on: Nghién ctru nay dugc tai trg boi
Quy Phat trién khoa hoc va cong nghé Qudc gia
(NAFOSTED) trong dé tai mad sé 106-YS.05-
2015.05.
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