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PHAN LAP VA XAC PINH HAM LUONG EURYCOMANONE
TRONG CAY MAT NHAN (Eurycomu lonngolza J)
BANG SAC KY LONG GHEP NOI KHOI PHO (LC-MS/MS)

Poan Manh Diing", Nguyén Hitu Tung?, Hoang Vin Trung?, Nguyén DPinh Luyén*

1Khoa Héa hoc, Truong Dai hoc Khoa hoc, Pai hoc Hué
2Khoa Y Duoc, Pai hoc Qudc gia Ha No6i
3Vién Cong nghé Hda, Sinh, Méi treong, Truong Pai hoc Vinh
4Khoa Héa hoc, Truong Pai hoc Sw pham, Dai hoc Hué

Tom tit: Bémg cac phuong phap séc ky, chiing t6i phan lap duoc hgp chét eurycomanone ti
cay mat nhan (E. longifolia ].). C&u tric ctia hop chét nay duoc x4c dinh béng cac phuong
phép phd 'H-NMR, BC-NMR va ESI-MS. Hop chét nay duoc tinh sach (46 tinh khiét trén
99,5%) béng hé théng séc ky léng diéu ché, va duoc st dung d€ lam chat chuédn dé€ phan tich
ham luong eurycomanone trong cac mau duoc liéu mat nhan bang sic ky long ghép ndi
khéi pho (LC-MS/MS). Chung t6i xdy dung duoc chuong trinh sic ky st dung hé théng
LC-MS/MS nhu sau: pha tinh ct sic ky EC-C18 (100 x 2,1 mm; 2,7 um), pha dong: ACN
(A) - nuéce chira 0,1% HCOOH (B) trong thoi gian 5 phut véi ti 16 tang tix 15% dén 60% A,
téc do dong 0,3 mL/phut, thé tich tiém mau: 1 pL; nhiét d6 budng cot: 35 °C; dung mdi
pha mau: MeOH:H:0 1a 70:30 (v/v). Diéu kién khdi phd bao gom ngudn ion hda ESI, loai
ion duong, nhiét d6 nguon ion héa la 300 °C, ch&€ dé chay MRM vdi ion so cap m/z 409,1
va ion thw cdp la m/z 391,0. Két qua cho thady ham lugng eurycomanone cao nhat khi thu héi
& Béc Giang (3,1336 + 0,0005 mg/g), thdp nhat & Dak Nong (0,1716 + 0,0001 mg/g). Hop chat
eurycomanone la thanh phéan hoat chat chinh va duoc coi 1a chat dic trung ciia méat nhan
noi riéng va cac loai Eurycoma ndi chung.

Tw khoa: Eurycoma longifolia, eurycomanone, quassinoid, LC-MS/MS
1 Mo dau

Cay mat nhan (Eurycoma longifolia ].) la mot loai thwc vat c6 hoa thudc ho
Simaroubaceae, phan b8 chu yéu ¢ Indonesia, Malaysia, Viét Nam, Campuchia, Myanmar,
Lao va Théi Lan [1]. Theo y hoc c& truyén, mat nhan c6 vi dang, tinh mat, c6 tac dung thanh
nhiét, tiéu viém, loi thap, loi tiéu, thuong dung dé chira tiéu tién ra mau, nhitc moi, an khong
tiéu, day hoi, chwéng bung... Vo ré cdy mat nhan cé vi rat dang nén dugc st dung lam thudc
tay giun, tri st rét, kiét ly, ngd doc, thudc tri ghé 16... Dich chiét ti ré ctia mat nhan duwoc str
dung lam thudc chita r6i loan chitc nang tinh duc, 1do hda, sot rét, ung thu, tiéu duong, lo au,

dau nhtec, tao bon, hoi stic, sot, tang nang luong, tdng sttc manh, bénh bach cau, loang xwong,
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céng thang, giang mai... [2, 3]. Cac nghién cttu cho thay cdy mat nhan chita cac 16p chat co
hoat tinh sinh hoc nhw quassinoid, alkaloid, triterpenoid, steroid... [4]. Eurycomanone la mot
quassinoid ¢6 hoat tinh sinh hoc cao dugc phan 1ap tir mat nhan. Hop chét nay van chua
duoc tim thdy & cac loai thuc vat khac ngoai mat nhan va dugc coi la mét hop chat danh dau
ddc trung cua mat nhan. Chinh vi vay, nghién ctu xac dinh ham lugng ctia eurycomanone

trong cdy mat nhan c6 y nghia quan trong trong viéc xac dinh chat lwong dwoc liéu mat nhan.

2 Thuc nghiém

2.1 Thiétbi

Hé thdng séc ky long hiéu nang cao LC-MS/MS Agilent Technologies 6420 Triple Quad,
hé thong séc ky long hiéu ndang cao (HPLC-DAD) Agilent 1290, cot sic ky EC-C18 (100 = 2,1
mm; 2,7 um), hé thong sic ky long diéu ché& (Agilent 218 Purification System), cot sic ky
ZORBAX SB-Cis (100 x 21,2 mm; 5,0 um), mdy do nang sudt quay cuc Jasco DIP-360 digital
polarimeter, may do diém néng chay Stuart SMP3 (Sanyo, Nhat Ban). Phd cong hudng tir hat
nhan duogc do trén may JEOL ECX 400 (Jeol, Nhat Ban), cot sic ky cac loai, can phan tich
OHAUS PA214 d6 chinh xac 0,0001 g, bé siéu am, may ly tam Vortex, mang loc 13 mm, 0,22
um (PTFE).

2.2  Hoéa chat

Cac dung moi dung trong chiét xuat, phan lap nhu ethanol (EtOH), methanol (MeOH),
chloroform (CHCls), ethyl acetate (EtOAc), butanol (BuOH) déu dat tiéu chudn cong nghiép
va duoc chung cat lai trude khi dung. Dung moéi dung cho phéan tich methanol (Merck, Dtc),
acetonitrile (Merck, Dtec), nwdc cat, acid formic (Merck). Sac ky cot (CC) sit dung silica gel
(Kieselgel 60, 70230 mesh va 20-400 mesh, Merck), silica gel 60 RP-18 F254S (Merck,
Darmstadt, Germany). Sac ky 1ép méng (TLC) stt dung ban mong nhom trang san silica gel 60
F254 (1.05554, Merck). Phat hién chat bang deén tr ngoai ¢ hai budc séng 254 nm va 365 nm
hodc dung thudc thit hoi I..

2.3 Nguyén liéu thuc vat

Ré mat nhan (E. longifolia J.) st dung d€ nghién ctru chiét tich dwoc thu hai tai Bac
Giang thang 9/2016, cac mau dung dé phan tich dwoc thu héi tai Nghé An, Dak Néng, Hoa
Binh, Viing Tau, Ha Giang. Nguoi giam dinh khoa hoc la PGS. TS. Phuwong Thién Thuong,
Khoa Hdéa phan tich — Tiéu chuan, Vién Dugc liéu. Tiéu ban cta mau nghién cttu duoc lwu tai

Vién Duoc liéu va Khoa Y Dugc, Dai hoc Quéc gia Ha Noi.
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2.4  Chiét xudt va phan lap

Mau ré mat nhan E. longifolia (400 g) sau khi rira sach, phoi kho, thai nho dwoc ngdm
chiét kj bang ethanol 95% (4 x 1500 mL) st dung thiét bi chiét siéu am & 40 °C trong 4 gio.
Cac dich chiét ethanol duoc loc qua gidy loc, gom lai va cat loai dung moi dwdi dp suat giam;
thu duoc 12,5 g cao chiét tong ethanol. Lay 12,5 g cao chiét hoa tan trong nudc cat (250 mL) va
chiét phéan b6 lan luot vi EtOAc va BuOH (3 x 250 mL). Céc dich chiét phan doan dwgc cat
loai dung moi dudi 4p sudt giam dé€ thu duoc cac phan doan twong ting gom cao EtOAc (3,2
g) va cao BuOH (3,8 g). Cao EtOAc duoc tién hanh phan 1ap bang sic ky st dung cot nhdi
silica gel (50 mm x 300 mm) v6i hé dung moéi rita giai CHCls:MeOH (15:1, v/v) va thu dwoc 7
phan doan ky hiéu la F1~F7. Tir phan doan F5 (510 mg), tién hanh sic ky cot pha dao Cis (20
mm x 400 mm) véi hé pha dong MeOH:H:0 (1:2, v/v) sau d6 két tinh lai bang MeOH va thu
duoc eurycomanone (bot trang, 35 mg). Hop chat nay duoc tinh ché (d6 tinh khiét >99,5%)
bang hé thdng sic ky long diéu ché (Agilent 218 Purification System) & diéu kién: pha tinh la
cot sac ky ZORBAX SB-Cis (100 x 21,2 mm; 5,0 um); pha dong la hon hop MeOH (A):nudc (B)
trong thoi gian 5 phut véi ti 18 50:50 (v/v); tdc dd dong 15,0 mL/phtt; thé tich tiém mau 100,0
uL; dung méi pha mau: MeOH-H-O (50:50, v/v).

Eurycomanone: Bot mau trang, mp 254-255 °C, [0]5 +26 (c 0,30, MeOH); ESI-MS: m/z
409,1 [M+H]*; '"H-NMR (CDsOD, 400 MHz): 6 6,01 (1H, s, H-3), 5,50 (1H, s, H-21a), 5,39 (1H, s,
H-21b), 4,77 (1H, s, H-7), 4,68 (1H, s, H-15), 4,26 (1H, s, H-1), 3,92 (1H, s, H-12), 3,84 (1H, d, ] =
9.6 Hz, H-20a), 3,68 (1H, d, | = 9,6 Hz, H-20b), 3,02 (1H, s, H-5), 2,95 (1H, s, H-9), 2,30 (1H, m,
H-6a), 2,10 (1H, m, H-6b), 1,98 (3H, s, H-19), 1,15 (3H, s, H-19); 3C-NMR (CDs0D, 100 MHz):
84,3 (C-1), 198,8 (C-2), 125,9 (C-3), 165,2 (C-4), 42,8 (C-5), 26,1 (C-6), 71,7 (C-7), 53,1 (C-8), 48,0
(C-9), 46,5 (C-10), 109,2 (C-11), 80,8 (C-12), 146,1 (C-13), 79,3 (C-14), 77,1 (C-15), 174,5 (C-16),
22,9 (C-18), 10,1 (C-19), 68,0 (C-20), 121,5 (C-21).

2.5 Diéukién, cic thong s t6i wu cho phan tich

Trén co so phan tich tai liéu [5, 6] va khao sat vé thanh phan pha déng, ty 1é dung moi,
tdc do dong, ching tdi xdy dung duoc chuong trinh sic ky st dung hé théng LC-MS/MS
Agilent Technologies 6420 Triple Quad nhu sau: pha tinh ¢t sac ky EC-Cis (100 x 2,1 mm, 2,7
um); pha déng: ACN (A) — nudc chira 0,1% HCOOH (B) trong thoi gian 5 phut vdi ti 1€ tang
ttr 15% dén 60% A; toc d6 dong 0,3 mL/phut; thé tich tiém mau: 1,0 uL; nhiét d budng cot: 35
°C; dung mdi pha mau: MeOH:H:0 = 70:30 (v/v). Diéu kién khéi phd bao gom ngudn ion hoa
ESL; loai ion dwong; nhiét d§ ngudn ion héa la 300 °C; ché d6 chay MRM véi ion so cdp m/z
409,1 va ion tht cap m/z 391,0.
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2.6 Chuan bi miu phan tich

Can chinh xac moét lwong ré mat nhan sau khi da dwoc nghién nho (0,03-0,04 g), thém
20 ml hén hop MeOH:H:O = 70:30 (v/v) r6i tién hanh chiét siéu am & 40 °C trong 2 gio; thu
duoc dich chiét (1ap lai 3 lan). C6 quay dich chiét thu dwoc dwdi ap sudt thap roi dinh mic
bang hén hop MeOH:H:0 = 70:30 (v/v) trong binh dinh mitc 100 mL. Sau d6, loc qua mang
0,22 um va bom vao hé thong LC-MS/MS [7].

3 K&t qua va thao luin

3.1 Xac dinh cau trac

Hop chét duwoc phan 1ap dudi dang bot mau tréng voi nhiét d6 nong chay khoang 254
255 °C. Pho 'H-NMR va BC-NMR cho thdy né c6 cau truc cua mot Czo-quassinoid. Pho 'H-
NMR cho thé’y tin hiéu ctia 2 nhém methyl tai o 1,98 (s, H-18) va 1,15 (s, H-19); 2 proton cta
nhém oxymethylene (-CH20-) duoc xac dinh lan lwot boi cac tin hiéu cong huong tai 6 3,84
(1H, d, ] =9,6 Hz, H-20a) va 3,68 (1H, d, ] = 9,6 Hz, H-20b); 4 proton cia nhém oxymethine tai
04,77 (1H, s, H-7), 4,68 (1H, s, H-15), 4,26 (1H, s, H-1) va 3,92 (1H, s, H-12); m{t proton olefin-
ic tai d 6,01 (1H, s, H-3). Trén ph6 ¥C-NMR va DEPT xuat hién céc tin hiéu ctia 20 carbon.
Trong dd, hai nhdm carbonyl tai d 174,5 (C-16) va 198,8 (C-2), bon carbon olefinic tai d 125,9
(C-3), 165,2 (C-4), 146,1 (C-13) va 121,5 (C-21); mdt carbon acetal tai  109,2 (C-11); ndm carbon
mang oxi tai d 84,3 (C-1), 71,7 (C-7), 80,8 (C-12), 79,3 (C-14) va 77,1 (C-15); hai carbon methyl
tai ® 22,9 (C-18) va 10,1 (C-19). Trén phd khéi lwgng ESI-MS xuat hién tin hiéu tai m/z 409,1
phtt hop véi ion gia phan t& [M+H]* ctia C20H2404 (M = 408). Cac phan tich néu trén cling véi
sw phu hop hoan toan vé s liéu phd NMR ctia hop chat phéan 1ap dwgc so véi cac s6 liéu
twong ung da dugc cong bo [8] cho phép xac dinh cdu tric hda hoc cua hop chat phan lap

duoc la eurycomanone, thanh phéan hoat chat chinh trong cay E. longifolia.
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Hinh 3. C4u trtc hda hoc cia Eurycomanone

3.2 Panh gia phuong phap phan tich
a. Kiém tra dé tinh khiét

Str dung phuwong phap tong dién tich peak dé tinh todn do6 tinh khiét cia mau phan
tich. Tién hanh sac ky theo chuwong trinh trén, phan tich cac peak phu (tap chat) trén sic ky d6
va tinh d9 tinh khiét bang hé thong sac ky long hiéu nang cao (HPLC-DAD) Agilent 1290. Két
qua cho thdy eurycomanone tinh ché dwgc c6 do tinh khiét cao (>99,5%) phu hop lam chat
chudn phan tich va chét chuan déi chiéu. Cac peak phu (tap chdt) déu tach ro rang khoi peak
chét phan tich.

b. Tinh ddc hiéu

Tién hanh sic ky cac loai mau tréng va mau phan tich eurycomanone theo chuong trinh
khao sét trén, ghi lai sic ky d6, xdc dinh thoi gian luu cta peak eurycomanone trong sac ky
d6. K&t qua cho thay trén sac ky do ctia dung mdi pha mau khéng xuat hién peak o trong
khoang thoi gian lwu ctia eurycomanone (fr = 1,454 phut). Vi vay, phwong phap phan tich
eurycomanone xay dung dwoc cé do dac hiéu cao.

Eurycomanone

Eurycomanane - 6 Levels, 6 Levels Used, 6 Paints, 6 Points Used, 0 QCs

§ 40+ y= 1262961109 x + 15631374
¢ |R2=099916188
a 1.6 TyperLinear, Origin:lgnore, Weight:{

14

o

Res

T | T T T T T T T T | T T T T T
40 1t 2y 4 5 68 7T 8 ¢ 10 f 2 6 #
Concentration (mgf)

Hinh 4. D5 thi biéu dién duong chuan ctia eurycomanone
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c. Tinh thich hop cia hé thong

Tién hanh phéan tich lan luot mot dung dich chudn ctia eurycomanone, 1dp lai sau lan,
ghi lai cac sac ky d6 va xac dinh gid tri thoi gian lweu, dién tich peak. Két qua cho thay d6 léch
chudn twong ddi ctia cac thong s6 déu thap hon 1%. Diéu dé cho thay cac diéu kién sic ky da
lya chon va hé thong sic ky LC-MS/MS stt dung 1a &n dinh va phit hop cho phép phan tich

dinh tinh va dinh luong eurycomanone trong cac mau cay mat nhan.
d. Dg tuyén tinh

Chuan bi cac dung dich chuan c6 nong d6 0,1-14 ug/mL (ppm) bing cach pha loang tir
dung dich chudn gdc ban dau véi cac hé s6 pha loang khac nhau. Tién hanh séic ky cac dung
dich chuan (mdi dung dich thiec hién ba Ian), ghi lai sic ky d6 va xac dinh dién tich peak
twong tng. Xac dinh phuong trinh hdi quy tuyén tinh, hé s6 twong quan tuyén tinh gitta nong
dd chdt phan tich va dién tich peak twong tng trén sic ky d6 bang phuong phap binh
phuong tdi thiéu. Két qua phuong trinh héi quy tuyén tinh thu duoc c6 hé s6 xac dinh va hé

sO twong quan rat cao, d tuyén tinh chat, khoang tuyén tinh rong.
e. Gidi han phdt hién va gi6i han dinh liong

Gidi han phat hién: tién hanh pha loang mau phan tich eurycomanone dén khi tin hiéu
ctia chdt phan tich trén sic ky d6 thu dugc c6 ty 1& S/N (chiéu cao tin hiéu/nhiéu) dat khoang
2-3. Nong do xac dinh duoc la gidi han phat hién (LOD) ctia phuong phép tng véi ting chat.
Gioi han dinh leong (LOQ) ctia phuwong phap dugc xac dinh dwa trén giséi han phat hién:
LOQ = 3,3 x LOD. Két qua phan tich cho thdy phuwong phap c6 gidi han phat hién véi eury-
comanone la 0,1 ppb twong tng cé giéi han dinh leong Tan luot la 0,4 ppb.

g. Dg diing

D¢ dung cua phuong phép phan tich eurycomanone bat ky duoc xac dinh thong qua do
thu hoi (Recovery) theo cong thirc:

Rev(%) = %xloo

trong d6, Co 1a nong &6 chat phan tich duoc thém vao trong mau that; Ci 1a nong dd chat phan
tich trong mau that; Cz 13 nong dd chat phan tich trong mau that da duoc thém chuéan. Do thu
héi ctia phuong phép ciing dwgc xac dinh bang cach tién hanh xt Iy Ian lwot cdc mau phan tich
(lap lai 3 lan) theo quy trinh & muc 2.6 r6i thém chuéan la 0,5 mg phan tich ba lan lap lai, tinh
két qua trung binh. Két qua do thu hoi cia phuong phap dwoc néu ra ¢ Bang 1.
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Béang 1. Két qua danh gia dd dting ctia phirong phép xac dinh eurycomanone trong mau mat nhan

Mau Nong dd eurycoma- Néng d6 eurycoma- Nong dd eurycoma- Do thu hdi, %
none trong mau (mg) | none thém vaomau | none sau khi thém vao (Rev, %)
(mg) mau (mg)
Viing Tau | 18533 05 2,3397 97,28
bk Néng | 0,1715 0,5 0,6738 100,45
Hoa Binh | 0,8014 0,5 1,3012 99,95
Nghé An | 02740 05 0,7706 99,32
Bic Giang | 3,1331 0,5 3,626 98,58
Ha Giang | 0,9292 0,5 1,4424 102,64

Két qua tinh todn ¢ Bang 1 cho thay, phuong phap xac dinh ham luong eurycomanone
c6 d6 thu hoi lan lwot dat tir 97,28 dén 102,64%, phu hop yéu cau caa AOAC. Vay, phuong
phap LC-MS/MS dat dugc d6 diung tot, nén c6 thé 4p dung d€ phan tich eurycomanone trong

mau cay mat nhan.

3.3  Phan tich eurycomanone trong mau cdy mat nhan

Ham lwong eurycomanone trong cac mau duoc liéu mat nhan dwoc xac dinh véi cac
diéu kién t&i wu va theo phwong phap duong chuan da xay dung & muc 2.5 va 2.6. Ap dung
duong chuan hoi quy tuyén tinh xay dung duoc va phuong phap noi suy d€ phan tich ham
lwgng eurycomanone trong cdc mau duwoc liéu. Cac két qua nghién ctru (Bang 2) cho thay
phuong phap LC-MS/MS c¢6 d6 13p lai twong d6i t6t (RSD < 1%) khi phan tich cdc mau cay
mat nhan. Nhu vay, phwong phap phan tich c6 do lap lai cao, phu hop dé xac dinh euryco-

manone trong mau dwoc liéu mat nhan.

Bang 2. Két qua phan tich ham luwong eurycomanone

Ham luong eurycomanone do dwoc, mg/g
Mau binh 1/2.RSDx
Lan 1 Lan 2 Lan 3 ;gung mh= ?’/S? (%)
Ving 1,8533£0,0001 | 0,002 | 2,6
Tau 1,8533 1,8534 1,8533 IO ' ’
Dik
17160,0001 7
Noéng 0,1716 0,1716 0,1715 0,1716£0,000 0035 3
Hoa Binh | 08015 0,8016 0,8014 0,8015£0,0001 | 0,003 | 2,9
Nghé An | 02739 0,2738 0,2740 0,2739+0,0001 | 0,008 3,4
Bic
1336+ 14 |24
Giang 3,1336 3,1341 3,1331 3,1336:0,0005 | 0,0 ’
Ha
0,9291+0,0001 | 0,009 | 2,9
Giang | 09292 0,9291 0,9292 -
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Hinh 5. Séc ky d6 ctia cdc mau phan tich tir cdc dia phuong:
a. Ha Giang; b. Bic Giang; c. Nghé An; d. Hoa Binh; e. Dik Nong; g. Viing Tau
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4  Kétluan

Bang cac phuong phéap sac ky, ching tdi phan 1ap duwoc hop chat eurycomanone tir cay
mat nhan (E. longifolia J.). C&u trtic cua hop chéit nay duoc xac dinh dya trén co sé céc s6 liéu
pho cong huong tir hat nhan 'H-NMR, #*C-NMR va pho khoi luong ESI-MS. Hop chét nay duoc
tinh ché& (d9 tinh khiét >99,5%) bang hé thong sac ky long diéu ché (Agilent 218 Purification
System) va dugc stt dung d€ lam chét chuan phan tich ham ligng eurycomanone trong cic mau
dugc liéu mat nhan bang phuong phép sac ky long ghép ndi khéi phd (LC-MS/MS). Két qua
cho thdy ham luong eurycomanone cao nhdt tir mau mat nhan Béac Giang (3,1336 + 0,0005
mg/g); thdp nhat 1a tr mau mat nhan Dak Nong (0,1716 + 0,0001 mg/g). Can ti€p tuc nghién ctru
phan 1ap va xac dinh ham lwong cac hop chét c6 hoat tinh sinh hoc khac tir cdy méat nhan dé
cung cap thong tin khoa hoc day du nhat cho dwgc liéu nay.
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Abstract. Using chromatography methods, we isolated the principal compound eurycoma-
none from Eurycoma longifolia ]. Its chemical structure was determined on the basis of spec-
troscopic data (‘H-NMR, ®C-NMR, and ESI-MS). This compound was purified (purity
>99.5%) using the Agilent 218 purification system. The compound was used as a standard
for analyzing eurycomanone in six samples. The liquid chromatography-mass-
spectroscopy/mass spectroscopy system was used (LC-MS/MS). The conditions are as fol-
lows: chromatography column EC-Cis (100 x 2.1 mm, 2.7 um); the mobile phase consisted of
acetonitrile (A) and 0.1% formic acid aqueous solution (B); the gradient elution of 15-60% A
at 0-5 min; the flow rate at 0.3 mL-min™; the sample injection volume at 1 pL; the column
temperature at 35 °C; solvent: Me:H20 = 70:30. The MS conditions are as follows: ESI ion
source; positive ions; ionization source tempeature: 300 °C; precursor-product ion pairs for
multiple-reaction monitoring were m/z 409.1 — 391.0. The results showed that Bac Giang
Eurycoma longifolia J. has the highest eurycomanone content (3.1336 + 0.0005 mg/g); mean-
while, Dack Nong Eurycoma longifolia J. has the lowest (0.1716 + 0.0001 mg/g).

Keywords: Eurycoma longifolia, eurycomanone, quassinoid, LC-MS/MS
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