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NGHIEN CUU KHOA HOC

NGHIEN CUU PINH LUONG MONOTROPEIN TRONG DUGC LIEU BA KiCH
(RADIX MORINDAE OFFICINALIS) BANG PHUONG PHAP HPLC

PHAM TH] LINH GIANG, HOANG QUYNH HOA,
TRAN VAN ON

Truwong Dai hoc Duwoc Ha Noi

PHAM VAN KIEN, POAN CAO SON

Vién Kiém nghiém thuéc Trung wong

Tir khoa: Monotropein, HPLC, Ba kich, Morinda officinalis.

1. Pit van dé

Ba kich 1a r& da phoi hay sdy khé cua ciy Ba kich
(Morinda officinalis How.), ho Ca phé (Rubiaceae), mot
duoc liéu dugce su dung rong rai trong Y hoc ) truyén
v6i tac dung bd than dwong, manh gan xuong [2],[3].
Theo thong ké nhitng nim gan day, nhu cau sir dung
ctia duge liéu Ba kich trong doi sdng hang ngay ciing
nhur trong cac ché pham thude va thyc pham chirc nang
to duoc liéu ngay mot taing. Monotropein la mdt trong
nhitng thanh phan héa hoc chinh trong r& Ba kich, c6
tac dung sinh hoc. Hi¢n nay, chuyén luén Ba kich trong
Duoc dién Viét Nam V chua c6 chi tiéu dinh luong
thanh phan hoa hoc [1] va Dugc dién Trung Qudc méi
¢6 chi tiéu dinh lugng nystose [5]. Vi mong mubn dua
ra phuong phap dinh lugng monotropein trong dugce licu
Ba kich bang phuong phép thong dung nhung van dam
bao d6 chinh xéc, tin cdy va gbp phan nang cap chuyén
luan dugc li¢u Ba kich trong Dugc dién Viét Nam,
chiing t6i tién hanh nghién ctru dinh lugng monotropein
trong duoc liéu Ba kich bang phuwong phap HPLC.

2. Thuc nghiém
2.1. Thiét bi, dung cu, héa chit va chit chuin
2.1.1. Thiét bi, dung cu

Di dugc hiéu chuan theo yéu cau ctia ISO/IEC 17025.

- May sic ky long Shimadzu, Hitachi voi detector
DAD.

- Cot Phenomenex Gemini — C18 (250 x 4,6 mm,;
S pm).

- Céan phan tich Mettler Toledo MS 105, d6 chinh
xac 0,01 mg.

- Céac dung cu thuy tinh chinh xac: binh dinh muc,
pipet.
2.1.2. Chdt chudn

- Monotropein: Nguon gdc: Sigma Aldrich; S6 16:
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SLBN8437V; Ham luong: 99% C,H,,0,, (nguyén
trang).
2.1.3. Héa chat, dung moi

- Nuée (RO);

- Methanol loai dung cho HPLC (Merck — Buc);

- Ethanol loai dung cho HPLC (Merck — Buc);

- Acid phosphoric loai PA (VWR — Phap).
2.2. Déi twong, nji dung va phwong phdp nghién
ciu
2.2.1. Péi twong nghién ciru

Mau thir: Dugce lidu Ba kich duge thu héi tai huyén
Tay Giang, tinh Quang qu, sau khi thu hai dugc rf;a
sach, bo }6i, thai nho va sﬁy & nhiét do 55 °C cho d(f:n
khi ham am duéi 12% (P am: 10,49%), sau d6 nghién
thanh bt min va ray qua ray cd mat rdy 250 pm.
2.2.2. Nogi dung va phwong phdp nghién ciru

Xay dung va tham dinh quy tr‘inh dinh lugng
monotropein trong dugc liu Ba kich bang phuong phap
HPLC.
3. Két qua va ban luin
3.1. Xdy dung qui trinh fl‘.inh lwong monotropein
trong dugc ligu Ba kich bang phuwong phiap HPLC

Chung t61 da khao sat vé budc song UV, thanh phan
pha dong, phuong phap chi‘ét mono‘gropeinr tr dugc liéu
Ba kich va lya chon dugc dicu kién sac ky toi vu nhu sau:
3.1.1. Diéu kién HPLC

- Cot sic ky: RP 18 (250 x 4,6 mm, 5 um).

- Pha dong: Hon hop dung mdi methanol — acid
phosphoric 0,5% theo ty 1€ thé tich 5 : 95.

- Budc song phat hién UV: 237 nm.

- Tbc d6 dong: 1 ml/phut.

- Thé tich tiém: 10 pl.



3.1.2. Phurong phap xir Iy mau

- Dung dich chudn: Hoa tan chat chuan monotropein
trong methanol dé dugc dung dich chuan gbc co nong
d6 chinh xac khoang 1,0 mg/ml. Tir dung dich chuén
gbc nay tién hanh pha lodng bang nuéc dé dugc dung
dich chuén c6 ndng do chinh xac khoang 0,05 mg/ml.

- Dung dich thir: Can chinh x4c khoang 0,6 g mau
thir vao 6ng ly tam thiy tinh ¢6 nip, thém 15 ml ethanol
40%, day nap, lac siéu am 30 phut, ly tim véi toc do
3000 vong/phiit trong 10 phut. Hat dich chiét vao binh
dinh mirc 50 ml, ph?m con lai dem chiét tiép 2 lan, mdi
lan véi 10 ml ethanol 40%, gop cac dich chiét vao binh
dinh murc trén, bd sung ethanol 40% dén vach, lic déu.
Hut 1,0 ml dung dich nay va pha loang thanh 10,0 ml
bang nudc.

3.1.3. Cach tién hanh

Kiém tra do thich hop cua hé théng sic ky: Tiém
lap lai 6 1an dung dich chuan vao hé thong sic ky, ghi
lai sdc ky d6, 6 1éch chuan twong di cua thoi gian luu
khong qua 1,0% va dién tich pic monotropein khong qua
2,0%, sb dia ly thuyét tinh trén pic monotropein khong
dudi 4000.

3.1.4. Tinh két qua
Tinh ham luong monotropein (C, H,,0,,) trong

mAU
0.10 J37Am 4nm (T00)

0.05

0.00

-0.05+

——— 1
00 25 50 75 100 125 min

Hinh 1. Sdc ky @6 madu tring

mAU
Ch1-237nm,4nm (1.00)

o
=
S
3
I
=
&
£
3
2
S
]
2
S

e
;@
= 18.994/161416

— T T T T T T T T T
00 25 50 75 100 125 min

Hinh 3. Sdc ky d6 dung dich thir

dugc li€u dya vao lugng can monotropein, ham lugng
monotropein trong chét chuén, dién tich pic monotropein
trong sac ky dd thu dugc tir dung dich chuan, dung dich
thtr, hé sd pha loang cua dung dich chuén, dung dich thu
va d¢ am ctia dugc liéu Ba kich.

3.2. Thim dinh phwong phdp dinh Iluwong
monotropein trong ré Ba kich bang phwong phdp
HPLC [4],]6].

3.2.1. Tinh dac hiéu

- Mdu trdng (dung moi): Nude

- Dung dich chudn: Can 10,85 mg chat chuin
monotropein, hoa tan va dinh muc thanh 10,0 ml béng
methanol. Lay 1,0 ml dung dich niy va pha lodng thanh
20,0 ml bang nudc.

- Dung dich thir: Can 0,6091 g bot duogc lidu, tién
hanh chuan bi dung dich thir theo muc 3.1.2.

Tién hanh sic ky lan lugt mau trang, dung dich thir,
dung dich chudn, ghi lai sic ky do. So sanh phd UV-VIS
ctia pic chinh thu dugc tir sic ky d6 (SKP) cia dung
dich thir vi pic monotropein thu dugc tir sic ky do cua
dung dich chuan tai cung thoi gian lvu. Két qua do dic
hiéu ciia phuong phap duoc thé hién tai Hinh 1, Hinh 2,
Hinh 3 va Hinh 4.
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Hinh 4. Chéong phé UV-VIS ciia pic monotropein trén
SKD ciia dung dich chudn va pic chinh cia dung dich thir
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- Két qua phan tich cho thay trén sic ky dd ctia mau
trang tai thoi gian luu ctia pic monotropein (khoang
7,1 phat) khong ¢ pic nao xuét hién.

- Séc ky dd cuia dung dich thir cho pic c6 thoi gian
luu trung v6i thoi gian luu cua pic monotropein thu dugc
trong sic ky dd cua dung dich chudn (tg = 7,1 phut).

- Phé UV-VIS cia pic tai thoi gian luu 7,1 phat
cua dung dich thir trung voi Phé UV-VIS cua pic
monotropein thu dugc tu dung dich chuédn vé&i hé sb
chdng phé 14 0,998.

- Két qua xac dinh do tinh khiét cua 2 pic c6 thoi gian

Iwu 7,1 phit thu duge tir dung dich chuan monotropein
va dung dich thir déu bang 1.

Nhu véy, phuong phap HPLC véi diéu kién da chon
dic hiéu, chon loc voi chat can phan tich.

3.2.2. Tinh thich hop ciia hé thong sdc ky

Tinh thich hop ciia hé thdng sic ky duoc xac dinh
bang cach tién hanh tiém 13p lai 6 1an dung dich chuén &
muc 3.2.1. Ghi lai cac gia tri vé thoi gian luu, dién tich
pic, hé s6 d6i xtmg cia pic monotropein va sb dia ly
thuyét cua cot sic ky. Két qua khao sat dugc trinh bay
tai Bang 1.

Bing 1. Két qua khao sat dg thich hop ciia hé thong sdc ky

STT Thoi gian luu Dién tich pic So dia H 6
(phuy) (mAU.s) Iy thuyet doi xirng pic
1 7,229 802390 9808 1,14
2 7,269 803454 9670 1,12
3 7,265 802559 9913 1,13
4 7,263 804932 9815 1,12
5 7,259 803247 9912 1,13
6 7,245 802691 9677 1,13
Trung binh | 7,255; n=6; RSD =0,21% 803212; n = 6; RSD =0,12%

Céc s6 liéu thu dugc cho thay do léch chuan twong d6i (RSD) ctia thoi gian luu 13 0,21% < 1,0%, dién tich pic
13 0,12% < 2,0%; s6 dia Iy thuyét > 4000, hé sé ddi ximg pic < 1,5 nén hé thong sic ky trén pht hop va dam bao on
dinh cho vi¢c phan tich dinh tinh va dinh lugng monotropein.

3.2.3. Bé tuyén tinh

- Dung dich chudn géc: Can 10,85 mg chat chuan monotropein, hoa tan va dinh muc thanh 10,0 ml bing

methanol.

- Tir dung dich chuan gdc nay, tién hanh pha mot day cac dung dich chuan trong nudc dé duge cac dung dich co
nong do lan lugt bang 10%, 20%, 60%, 100%, 140% va 200% so véi nong do dinh lugng. Tiém lan lugt cac dung
dich chuan vao h¢ thong sac ky. Két qua khao sat dugc trinh bay trong Bang 2, Hinh 5.

Bing 2. Két qua khao sdt khodng tuyén tinh ciia monotropein

STT | Néng dp (ug/ml) | Dign tich pic (mAU.s)
1 5,37 84690
2 32,22 474933
3 53,71 803212
4 75,19 1135269
5 107,42 1611123
Phuong trinh héi quy:
y = 15022x — 1081,7
r = 0,99995
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Két qua cho thiy c¢6 su twong quan tuyén tinh chit ché giita ndng d6 va dién tich pic monotropein trong khoang
ndng do khao sat tir 5,4 pg/ml — 107,4 pg/ml voi hé sé twong quan gan bang 1 (r = 0,99995).

3.2.4. Do chinh xdc

3.2.4.1. Bo lap lai
Khao sat dinh lugng monotropein trén mau thir 1a bot duge lidu Ba kich voi cac diéu kién sic ky va cach xur 1y

mau nhu & muyc 3.1.1 va 3.1.2. Lap lai thi nghiém 6 1an, két qua dugc trinh bay trong Bang 3.

3.2.4.2. D6 chinh x4ac trung gian

B3 chinh xac trung gian do hai kiém nghiém vién khac nhau, dinh lugng monotropein trén cting mau thir bot
duoc liéu Ba kich, tién hanh khac ngay trén hai thiét bi khac nhau. Két qua thé hién & Bang 3.

Bing 3. Két qua khao sdt do chinh xdc cia phwong phdp

Kiém nghi¢m vién 1 Kiém nghiém vién 2
(Két qua phan 3.2.4.1. B lap lai)
Thiét bi phan tich: May HPLC Shimadzu Thict bi phén tich: May HPLC Hitachi
STT |Lwong cin chuén: 10,85 mg Lwogng cin chuin: 10,42 mg
Dién tich pic chuan: 803212 mAU.s Di¢n tich pic chuédn: 3097657 mAU.s
Luwong can | Dién tich pic | Ham lwong (%)/ | Lwong cin Dién tich pic | Ham lwong (%)/
thir (2) (mAU.s) | dwoc ligu khé kit | thir (g) (mAU.s) | dwoc ligu kho kit
1 0,6091 349792 2,14 0,6001 1352506 2,10
2 0,6062 351099 2,16 0,6017 1360992 2,10
3 0,6089 352394 2,16 0,6008 1360629 2,11
4 0,6071 348900 2,14 0,6006 1351038 2,09
5 0,6098 352052 2,15 0,6010 1358390 2,10
6 0,6081 351728 2,16 0,6012 1357386 2,10
Trung binh =2,15%; n = 6; RSD = 0,37% Trung binh =2,10%; n = 6; RSD = 0,25%

Két qua dinh lwong trung binh = 2,13 %; n=12; RSD =1,3%

Két qua & Bang 3 cho thdy phuong phap c6 do chinh xéc cao, thé hién d¢ lap lai trong ngay véi RSD < 0,37%
va khac ngay voi RSD = 1,3%.

3.2.5. Do dung

- Dung dich chudn: Dung dung dich chudn monotropein trong phan 3.2.1.

- Dung dich chudn géc: Can 58,68 mg chat chuan monotropein, hoa tan va dinh muc thanh 50,0 ml bang
methanol.

- Chudn bi cdc mau thir: Thém chinh xac 3,0 ml; 5,0 ml; 7,0 ml dung dich chuin géc vira thu dugc (tuong
g v6i mot lwong monotropein chuin khoang 3,5 mg, 5,8 mg, 8,1 mg) vao dng ly tim thiy tinh c6 nip da chua
san khoang 0,3 g bot duoc liéu Ba kich, thém 15 ml ethanol 40%, day nép, lic siéu 4m 30 phat, ly tdm véi tde do
3000 vong/phut trong 10 phat. Hat dich chiét vao binh dinh mirc 50 ml, phan con lai dem chiét tiép 2 1an, mdi 1an
v6i 10 ml ethanol 40%, gdp cac dich chiét vao binh dinh muc trén, bd sung ethanol 40% dén vach, lic déu. Hut
chinh xac 1,0 ml dung dich trén vao binh dinh mirc 10 ml, thém nudc vira du dén vach, lic déu. Loc qua mang loc
0,45 pm va tiém vao hé thong sic ky. Tinh lugng monotropein tim lai duoc.

Két qua khao sat do dung ctia phuong phép thé hién ¢ Bang 4.
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Bing 4. Két qua khao sdt do diing ciia phieong phdp

% so voi Luong | Lwong MO Dién Luong Lu’g’ng~ Luong Do {hu
STT dinh cdn thw thém vao tich pic . MO MO cé san | MO tim hoi
lwgng ® (mg) (mAU.s) | tong (mg) (mg) lai (mg) (%)
1 80 0,3095 3,49 281049 9,39 5,89 3,50 100,41
2 80 0,3068 3,49 281324 9,40 5,84 3,56 102,14
3 80 0,3072 3,49 280014 9,36 5,85 3,51 100,68
4 100 0,2957 5,81 343411 11,47 5,63 5,84 100,50
5 100 0,2983 5,81 343387 11,47 5,68 5,79 99,63
6 100 0,2954 5,81 344087 11,49 5,62 5,87 100,98
7 120 0,3076 8,13 415679 13,87 5,85 8,02 98,57
8 120 0,3098 8,13 415778 13,88 5,90 7,98 98,10
9 120 0,3087 8,13 415453 13,86 5,88 7,99 98,22
% Thu hdi trung binh = 99,91%; RSD = 1,38%

Ghi chu: MO la monotropein

Két qua & Bang 4 cho thdy phuong phap c6 d6 ding t6t (phan tram tim lai dat tir 98,10% dén 102,14%) véi do
léch chuan twong di (RSD) 13 1,38% < 2%.

3.2.6. Khoang xac dinh

Tir phan danh gia do tuyén tinh, d6 ding suy ra khoang xac dinh ctia phuong phéap dinh lugng monotropein trong
duoc liéu Ba kich 14 5,4 pg/ml — 107,4 pg/ml (10% - 200% so v6i nong do dinh lugng).
4. Két luan

Phuong phép sic ky 1ong pha dao da duoc thiét 1ap dé dinh lugng monotropein trong dugc liéu Ba kich. Phuong
phép di xay dung sir dung cot Phenomenex Gemini — C18 (250 x 4,6 mm; 5 pm), pha dong 1a hon hop dung moi
methanol — acid phosphoric 0,5% (5 : 95), tbc do dong 1 ml/phut; Detector DAD & bude song 237 nm. Phuong phép
duoc thAm dinh vé tinh d3c hiéu, d6 thich hop cua hé théng, khoang xac dinh, do tuyén tinh, d6 lap lai, do chinh xac
trung gian va do dung. Két qua tham dinh cho thiy phuong phép duoc xiy dung hoan toan phit hop dé xac dinh ham
luong monotropein trong dugc liéu Ba kich.
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SUMMARY

A reversed-phase liquid chromatography method was developed to assay Monotropein in Radix Morindae officinalis.
The method was carried by using a Phenomenex Gemini — C18 (250 x 4.6 mm; 5 um) column and a mixture of Methanol
and Phosphoric acid 5% (5:95) as mobile phase. The flow rate of mobile phase is maintained at 1.0 ml per minute,
injection volumne: 10 ul, analyte was dectected by a DAD detector set at 237 nm. The method was validated in specificity,
linearity, range, precision and accuracy. Validation results proved that the developed method was suitable for assay of

Monotropein in Radix Morindae officinalis.

(Ngay nhan bai: 13/03/2020 ; Ngay phan bién: 21/05/2020 ; Ngay duyét dang: 17/06/2020)

DINH LUGNG PONG THOI AMLODIPIN, LOSARTAN
VA ACID LOSARTAN CARBOXYLICTRONG HUYET TUONG NGUOI
BANG PHUONG PHAP LC-MS/MS

POAN CAO SON, HOANG VAN BUC, PHAN THI NGHIA, TA MANH HUNG

Vién Kiém nghiém thuéc Trung wong

Tir khoa: Amlodipin, losartan, acid losartan carboxylic, twong dwong sinh hoc,
huyét twong, LC-MS/MS.

1. Pit van dé

Amlodipin (AML) 1a mot dan chat ctia dihydropyridin,
¢6 tic dung chdng ting huyét 4p bang cach truc tiép lam
gian co tron quanh dong mach ngoai bién va it cé tac
dung hon trén kénh calci co tim [1]. Losartan (LOS) la
chit d6i khang thy thé AT, cta angiotensin II, dugc dung
dé diéu trj ting huyét ap. Acid losartan carboxylic (LCA)
1a chat chuyén héa chinh cua losartan, 1a chit c6 hoat
tinh manh hon tir 10 - 40 1an so véi losartan [1]. O mirc
lidu str dung mot vién nén két hop 5 mg amlodipin va
50 mg losartan kali, nong do ti da (Ca) trong huyét
twong nguoi khoang tir 3 - 5 ng/ml d6i véi amlodipin;
200 - 300 ng/ml ddi véi losartan va 400 — 500 ng/ml d6i
v6i chat chuyén héa acid losartan carboxylic Do su khac
nhau nhiéu vé cc tinh chat hoa 1y cia amlodipin, losartan
va chét chuyén hoa acid losartan carboxylic, dong thoi
ndng d6 ciia amlodipin rat thip nén viéc xac dinh nong
do thudc trong cac mau huyét twong nguoi doi hoi phai
¢6 phuong phap chiét tach phit hop va phuong phéap phan
tich c6 d6 nhay cao. Do vay, can xdy dung mot phuong
phap phan tich phu hop d xac dinh dugc dong thoi
ndng d6 amlodipin, losartan va acid losartan carboxylic
trong cac mau huyét twong ngudi. Dya trén nguyén
ly hoat dong ciia phuong phap sic ky long — khdi pho

(LC-MS/MS), cac phuong phap chiét tach va tham khao
tai liéu [4], chung toi da tién hanh nghién ctru xdy dung
phuong phép sic ky 1ong hiéu ning cao ghép nbi dau
do khdi phdé (UPLC-MS/MS) c¢6 du do nhay, ddc hiéu,
chinh xac, dinh luong duoc déng thoi amlodipin, losartan
va acid losartan carboxylic trong cac mau huyét tuong
nguoi.
2. Thue nghiém
2.1. Thiét bi, dung cu, héa chit, chit chuén
2.1.1. Thiét bi, dung cu

Céc thiét bi dugc quan 1y va hiéu chuan theo cac quy
dinh cta ISO/IEC va GLP, bao gom:

- May sic ky long kh6i phd Waters Xevo TQD
(Waters — My);

- Can phan tich Mettler Toledo (Thuy Sy, dd chinh
xac d = 0,01 mg);

- Tu lanh sau -35 °C = 5 °C (Panasonic — Nhat Ban);

- May ly tdm lanh (Sigma 4-16KS — Duc);

- May ¢6 bay hoi dung méi dung khi nito, may lic
x04y, may loc nudc,...

- Dung cu: Binh dinh mtrc, pipet loai A, 6ng ly tam,...
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2.1.2. Héa chat, chat chudn

- Chdt chudn:

+ Amlodipin besilat — chat chudn ciia Vién Kiém
nghiém thudc Trung wong, SKS: 0312213.02, ham lugng
99,68% tinh theo nguyén trang;

+ Losartan kali — chat chuan cta Vién Kiém nghiém
thude Thanh phd Ho Chi Minh, SKS: QT 166060915, ham
lugng 99,45% tinh theo nguyén trang;

+ Acid losartan carboxylic — chit chuén cia BDG
synthesis, SKS: BDG3841.2, ham Iuong 97,4%;

+ Diltiazem HCI — chét chuén cta Vién Kiém nghiém
thuéc Trung wong, SKS: WS.0108218, ham lugng
100,85%, d6 4m 0,3%. Diltiazem duoc str dung lam chat
noi chuén (IS) ciia AML trong phuong phéap phan tich;

+ Telmisartan — chét chuin cua Vién Kiém nghiém
thude Thanh phé Ho Chi Minh, SKS: QT217030617, ham
lugng 99,7% tinh theo nguyén trang. Telmisartan dugc
st dung 1am chét ndi chuén (IS) ciia LOS va LCA trong
phuong phap phéan tich.

- Dung méi, héa chat: Pat tiéu chuan tinh khiét dung
cho HPLC va LC/MS.

- Huyét twong trang: Khong c6 AML, LOS, LCA
ctia Vién Huyét hoc va Truyén mau Trung uong.
2.2. Déi twong va phwong phdp nghién ciru
2.2.1. Péi twong nghién ciru

Mau huyét twong tring va miu huyét twong tu tao
chtra chuan AML, LOS, LCA.
2.2.2. Phuong phap nghién ciru
2.2.2.1. Biéu kién sic ky

- Cot Hypersil Gold C18: 50 x 2,1 mm; 1,9 pm. Bao
vé cot: C18, 4 x 3 mm.

- Pha dong: Methanol — acid formic 0,1%, ty 1¢
80 : 20 (v/v).

- Téc do dong: 0,2 ml/phut

- Thé tich tiém mau: 10 pl

- Nhiét d¢ autosampler (buéng tiém mau): 20°C
2.2.2.2. Piéu kién khdi phd

Kiéu kh(')i’ph(;) hai lén (MS/MS), {1g11§3n ion hoa ESI (+).
Céac thong so cua thié’t bi kﬂh()i pho dé phat hién AML,
LOS, LCA va cac chat chuan ndi (IS) dugc trinh bay ¢
Bang 1.

Bing 1. Céc thong s6 ciia detector khéi phé ding d@é dinh lrong AML, LOS, LCA va chudn ndi

- Hoagt chat Amlodipin Diltiazem Losartan Losartan Telmisartan

Thong so as) carboxylic acid (1S)
Ché d¢ ion hoa ESI(+) ESI(+) ESI(+) ESI(+) ESI(+)
Dién thé ion hoa (kV) 3,0 3,0 3,0 3,0 3,0
Dién thé chon loc (V) 18 18 34 34 34
Nhiét d hoa hoi (°C) 400 400 400 400 400
Khi théi (L/H) 700 700 700 700 700
Khi lam sach (L/H) 20 20 20 20 20
Ning luong bin pha (V) 12 12 22 16 40
Ton ban dau (m/z) 409,2 415,0 423,10 437,10 515,33
Ion tao thanh (m/z) 238,2 178,0 207,00 207,00 276,20

2.2.2.3. Phuong phap xtr Iy mau

Thém 50 pl dung dich chudn ndi chira dong thoi Diltiazem va Telmisartan c6 ndng do tuong mg khoang
250 ng/ml va 5 pg/ml vao 1 ml mau huyét twong (HT) da rd dong & nhiét 6 phong - dng chiét (1). Lic xody 5 gidy.

- Chiét lan 1: Thém 5 ml dung moi tert-butyl methyl ether vao dng chiét (1) vira chuén bi & trén. Lic co hoc
ngang 5 phut. Ly tim 3000 vong/phit trong 5 phat. Hat 3 ml 16p trén vao dng cd (2).

- Chiét lan 2: Thém 100 pl dung dich acid phosphoric 1M vao éng chiét (1) vira chiét 1an 1. Lic co hoc ngang
5 phut. Ly tam 3000 vong/phut trong 5 phit. Hat 0,5 ml 16p trén vao 6ng ¢d (2) & trén, ¢6 bay hoi dung méi. Hoa tan
can trong 0,5 ml pha dong. Tiém vao hé thong sic ky.
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2.2.2.4. Phuong phap tinh két qua

Xéc dinh néng d6 AML, LOS, LCA c6 trong cac mau thir (chua biét nong dd) dua vao ty 1€ dién tich pic tuong
ng AML/IS, LOS/IS, LCA/IS thu dugc tir sic d6 ctia mau thir va dudng chuan biéu thi mdi twong quan giita nong
d6 AML, LOS, LCA c6 trong mau chuan vdi ty 1¢ dién tich pic twong tmg AML/IS, LOS/IS, LCA/IS phan tich trong
cung diéu kién. Tién hanh tham dinh phuong phap phén tich theo quy dinh ciia EMA [2] va US-FDA [3].

3. Két qua va ban luin
3.1. D¢ ddc hiéu — chon loc ciia phwong phdp

Phan tich cac mau HT trfmg va cac mau HT tu tao chira chuin noi va AML, LOS, LCA voi nf")ng do lan luot
khoang 0,1 ng/ml; 2,5 ng/ml; 2,5 ng/ml theo phuong phéap da duoc xay dung.

Trén SKP ctia mau HT tring (Hinh 1), tai thoi diém 0,78 phut, 0,74 phut, 0,84 phut, 0,87 phut va 0,82 phut tring
v6i thoi gian luu cia AML, IS-Diltiazem va LOS, LCA, IS-Telmisartan trong mau chuan (Hinh 2) khong xuat hién
cac pic ¢6 manh phd khdi m/z = 409,2 — 238,2 (dic trung cho AML), manh phd khdi m/z =415 — 178 (dic trung
cho IS-Diltiazem) va manh phé khdi m/z = 423,1 — 270 (dic trung cho LOS), manh phé khdi m/z = 437,1 — 207
(dac trung cho LCA), manh phd khéi m/z = 515,33 — 276,2 (dic trung cho IS-Telmisartan). Do vay, phuong phap
phan tich c6 do dic hiéu - chon loc véi AML, LOS, LCA va IS theo cac quy dinh ctia phuong phap phan tich thude
trong dich sinh hoc [2],[3].

BLANK1 MRM of 5 Channels ES+  LLOQ1 MRM of 5 Channels ES+
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Hinh 2. Sac ky do mau huyét twong tir tao chira chudn
Hinh 1. Sac ky do mau huyét twong trang AML (0,1 ng/ml), LOS (2,5 ng/ml), LCA (2,5 ng/ml) va
chudn ngi
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dinh sy tvong quan giita néng do AML, LOS, LCA ¢6
trong mau va ty 1& dién tich pic twong tmg AML/DIL;
LOS/TEL; LCA/TEL bang phuong phap hdi quy tuyén
tinh, st dung h¢ s6 ty trong (l/nf)ng do?). Két qua xac

3.2. Puwong chuin va khodng tuyén tinh

Phén tich cac mdu HT chtra chuan AML c6 ndng
d6 khoang tir 0,1 ng/ml dén 20 ng/ml, chuan LOS c6
ndéng do khoang tir 2,5 ng/ml dén 500 ng/ml, chuan
LCA ¢6 ndng do khoang tir 2,5 ng/ml dén 500 ng/ml va  dinh méi twong quan tuyén tinh giita nong d¢ va ty 1¢

chudn noi twong tmg theo quy trinh da xay dung. Xac  dién tich pic dugc trinh bay trong Bang 2, 3 va 4.

Bing 2. Két qua tham dinh khodng tuyén tinh ciia phwong phdp (doi véi AML)

. Do dung (%)
Mau Nong dp | Z | K3 | K3 | 3 | Z
(ng/ml) Dwong chuan | Pwong chuian | Duwong chuian | Duwong chuan | Pwong chudn
1 2 3 4 5
S1 0,101 96,8 94,4 98.4 102,8 98,8
S2 0,202 110,2 109,3 101,3 90,5 101,5
S3 0,506 89,6 104,7 104,6 107,0 101,0
S4 1,011 103,4 103,1 102,8 106,9 103,8
S5 2,023 97,7 98,1 95,1 100,9 99,7
S6 5,057 96,6 94,6 98,9 92,9 98,1
S7 10,114 102,6 98,1 98,4 99,2 96,7
S8 20,229 103,1 97,8 100,5 99,8 100,6
. a=0,1394 a=0,1445 a=0,1446 a=0,1566 a=0,1545
Phuong trinh hoi quy
b =0,0044 b =0,0041 b =0,0023 b =0,0027 b =0,0019
(y=ax+b)
r=0,9975 r=0,9982 r =0,9994 r=0,9977 r =0,9997
Bdng 3. Két qua tham dinh khoang tuyén tinh cia phuong phap (doi véi LOS)
M 7] / 0
B Néng ap . Do diing (%) . i
Miu Duong chuan | Dwong chudn | Duwong chudn | Dwong chudn | Duwong chudn
(ng/ml)
1 2 3 4 5
S1 2,5 99,5 98,5 98,9 100,2 97,9
S2 5,0 100,1 104,3 101,0 102,0 103,2
S3 12,6 98,7 96,8 102,1 94,5 101,6
S4 25,1 105,7 100,2 101,9 96,9 102,3
S5 50,3 101,3 101,9 103,6 103,7 102,2
S6 125,7 102,8 95,1 92,0 96,0 92,2
S7 251,3 102,8 100,9 97,1 102,5 98,7
S8 502,7 89,0 102,4 103,5 104,0 101,9
R e a=0,0065 a=0,0066 a=0,0060 a=0,0004 a=0,0059
Phuong trinh hoi quy
b =0,0006 b =-0,0016 b =-0,0004 b =0,0007 b =-0,0001
(y=ax+b)
r=0,9984 r =0,9994 r=0,9990 r=0,9991 r=0,9991
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Bing 4. Két qua tham dinh khodng tuyén tinh ciia phwong phap (d6i véi LCA)

Noéng dé D diing (%)
Mau . Duwong chuin | Pwong chuin | Pwong chuin | Pwong chuin | Pwong chuin
(ng/ml)
1 2 3 4 5
S1 2.4 103,2 99,9 98,9 101,1 101,7
S2 4,9 91,1 104,2 101,2 99,5 96,3
S3 12,2 100,6 90,3 102,6 96,4 100,0
S4 24,4 109,9 98,5 99,3 98,1 100,8
S5 48,8 104,8 101,7 104,4 102,7 104,3
S6 122,0 99,3 97,5 94,7 94,6 94,7
S7 2439 102,9 104,5 98,3 102,8 101,0
S8 487,9 88,2 103.4 100,6 104,8 101,3
. A a=10,0017 a=10,0016 a=10,0016 a=10,0017 a=10,0016
Phwong trinh hoi quy
b =0,0001 b =0,0003 b =-0,0002 b =0,0001 b =-0,0002
=ax +
(y=ax+b) r = 0,9966 r = 0,9986 r = 0,9995 r=10,9991 r=10,9993

Két qua thdm dinh cho théy trong khoang n6ng do
tir 0,1 ng/ml dén 20 ng/ml dbi véi AML, tir 2,5 ng/ml
dén 500 ng/ml déi voi LOS, tir 2,5 ng/ml dén 500 ng/ml
d6i v6i LCA c6 su tuong quan tuyén tinh giita nong
do AML, LOS, LCA vdi ty 1€ dién tich pic twong ung
AML/DIL; LOS/TEL; LCA/TEL véi hé s6 tuong quan
xap xi bang 1. Nong d6 AML, LOS, LCA xac dinh
tir duong chuan so véi gia tri 1y thuyét déu dat xap xi
100% va nam trong gidi han cho phép theo qui dinh cua
phuong phap phan tich thude trong dich sinh hoc [2],[3].

3.3. Gidi han dinh luong dudi ciia phwong phdap

Phan tich cic mau huyét twong tring va mau huyét
tuong chira AML, LOS va LCA véi ndng d6 1an luot
khodng 0,1 ng/ml; 2,5 ng/ml va 2,5 ng/ml (miu LLOQ).
Xéc dinh dién tich pic AML, LOS, LCA va chuan noi
DIL, TEL cua ciac mau LLOQ va xac dinh néng do
AML, LOS, LCA c¢6 trong cac mu tir duong chuan tién
hanh 1am song song trong ciing diéu kién. Két qua thim
dinh giéi han dinh lugng dudi cua phuong phap dugc
trinh bay ¢ Bang 5.

Bing 5. Két qua xdc dinh gid tri LLOQ

Ty I¢ di¢n tich pic évfl‘r’:i ‘Z‘;lz‘;; ‘Z’;’; ”’l’z Do d‘z"fh;’c”(‘ff/; )"5”g B | 15 18 LLOQ/ méu tréng
TT

Agg/ I;‘Iofi/ LTE/I{/ AML | LOS | LCA | AML | LOS | LCA | AML | LOS | Lc4

1| 0,017 | 0,016 | 0,004 | 0,087 | 24 | 23 | 857 | 973 | 96,2 | 279 | 40,0 | 349
2 | 0,016 | 0,017 | 0,004 | 0083 | 2,5 | 2,5 | 824 | 99,3 | 1043
310017 | 0,017 | 0,003 | 0,002 | 2,5 1,9 | 907 | 98,5 | 81,1
40,021 | 0018 | 0,004 | 0,119 | 2,6 | 2,5 | 1175 | 104,5 | 105.6
5 | 0018 | 0,014 | 0,003 | 0,006 | 20 | 1,9 | 955 | 81,0 | 804
6 | 0,020 | 0,016 | 0,004 | 0,114 | 23 | 2,5 | 112,7 | 923 | 102,8
Trung binh (%) 974 | 97,3 | 94,2
CV (%) 148 | 91 | 11,2
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Két qua tham dinh cho thdy ty 1& dap tng cua pic
AML, LOS, LCA trong cac mau LLOQ (ndng do lan
luot khoang 0,1 ng/ml; 2,5 ng/ml; 2,5 ng/ml) so véi dap
{mg tai thoi gian luu twong Gng trong cac mau huyét
tuong trang déu > 5; ty 1é ndng d6 AML, LOS, LCA
xac dinh tir duong chuan so véi ndng do thuc co trong
mau nam trong khoang tir 80 — 120% (trung binh =
97,4% va CV = 14,8% cho AML; trung binh = 97,3% va
CV =9,1% cho LOS; trung binh=94,2% vaCV=11,2%
cho LCA) dap tmg yéu cau gidi han dinh lugng dudi cia
phuong phap phan tich thudc trong dich sinh hoc.

3.4. Xdc dinh dj dung, do lap lai cia phwong phap

Tién hanh thim dinh d6 ding, do6 lap lai trén 4 16
mau that LLOQ, LQC, MQC va HQC chira AML c¢6
néng dd tuong ung 1a 0,1; 0,3; 8; 16 ng/ml, LOS c6
n@)ng do twong ung 1a 2,5; 7,5; 200; 400 ng/ml va LCA
¢6 ndng do tuong ung 1a 2,5; 7,5; 200; 400 ng/ml. Xac
dinh ham luong AML, LOS, LCA c6 trong mau bang
phuong phép dudng chuin va ty 18 % giira ndng do xac
dinh duoc tir dwdng chuédn so v6i ndng do 1y thuyét. Két
qua xac dinh d¢ dung, do 1ap lai cua phuong phap dugc
trinh bay & Bang 6, 7 va 8.

Bing 6. Két qua tham dinh dg ding, d¢ lap lai trong ngay va khdc ngay (d6i véi AML)

Miu LLOQ Miu LOC Miéu MQC Miu HQC
D¢ dung, (0,1 ng/ml) (0,3 ng/ml) (8 ng/ml) (16 ng/ml)
Do lap lai Do dung | D¢ lap lai | Do dung | Do lap lai | P dung | D lap lai | Do dung | PO lap lai
(%) (CV%) (%) (Cr%) (%) (Cr%) (%) (Cr%)
Trong ngay (n=6)| 116,6 12,7 101,9 14,9 95,1 5,0 97,8 1,5
Khéc ngay (n=5)| 100,1 17,4 103,7 8,7 100,0 5,6 101,9 4,5

Bing 7. Két qua tham dinh d¢ diing, dé lap lai trong ngay va khdc ngay (doi véi LOS)

Miéu LLOQ Miu LQC Méiu MQC Mdiu HQC
D¢ dung, (2,5 ng/ml) (7,5 ng/ml) (200 ng/ml) (400 ng/ml)
D¢ lap lai Do dung | Do lap lai | P dung | D¢ lap lai | Do dung | Do lap lai | Do dung D¢ lap lai
(73) (CV%) (73) (CV%) (%) (CV%) (73) (CV%)
Trong ngay (n=6)| 110,2 4,1 99,7 6,5 107,2 5,1 108,4 7,3
Khac ngay (n=5)| 104,3 6,5 102,7 6,7 100,6 7,2 100,8 7,5
Bing 8. Két qua tham dinh d¢ diing, dé lap lai trong ngay va khdc ngay (d6i véi LCA)
Miu LLOQ Miu LOC Miéu MQOC Miéu HOC
D¢ dung, (2,5 ng/ml) (7,5 ng/ml) (200 ng/ml) (400 ng/ml)
D¢ lap lai Do dung | D¢ lap lai| Do dung | Do lap lai | P dung | Do lap lai | Do dung | D¢ lap lai
(%) (CV%) (%) (CV%) (75) (CV%) (%) (CV%)
Trong ngay (n=6)| 115,3 4,3 101,2 4,0 105,7 7,3 105,2 6,8
Khac ngay (n=5)| 104,9 10,3 100,7 8,0 98,7 7,5 98,6 8,0

Két qua thdm dinh cho thiy & cac khoang ndng do

thip; trung binh va cao, phuong phap c6 d6 ding trong

ngay, khac ngay xap xi 100%; do l1ap lai trong ngay, khac ngay véi gia tri CV < 15,0% (ngoai trir mau LLOQ v&i

CV <20%); dap ung cac yéu cau vé do dang, do lap lai
huéng dan cua US-FDA va EMA.

3.5. g on dinh ciia hoat chit trong huyét twong

ctia phuong phéap phan tich thude trong dich sinh hoc theo

Tién hanh nghién ctru d6 6n dinh cia AML, LOS, LCA trong huyét twong trén cac 16 mau LQC va HQC. Panh
gi4 d6 6n dinh cia AML, LOS, LCA trong huyét trong bang cach so sanh ndng d6 AML, LOS, LCA ¢6 trong miu
dugc bao quan ¢ nhitng diéu kién nhét dinh va cac mau c6 nong do tuong g dugc phan tich ngay sau khi chuan bi.
Két qua nghién ctru d6 6n dinh cia AML, LOS, LCA trong huyét trong & ca hai khoang nong d6 thip va cao duoc

trinh bay trong Bang 9.
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Bing 9. Két qua nghién ciru dg on dinh ciia AML, LOS, LCA trong huyét twong

] i Noéng dp ban diu Nong dj sau bdo qudn % sai khdc
Dé én dinh Miéu (ng/ml; n = 6) (ng/ml; n = 6)

AML | LOS | LCA | AML | LOS | LCA | AML | LOS | LCA
3 chuky dong —radong | LQC | 0312 | 7,2 6,6 | 0298 | 7,5 63 | 46 | 3,7 | -45
(Three freeze-thaw cycles)| HQC | 14,857 | 384,0 | 347,5 | 14,503 | 368,5 | 311,9 | 2.4 | -4,0 | -10,3
D6 én dinh thoi gian ngén| LQC | 0,332 | 7.7 7,0 | 0326 | 6,8 6,0 | -1,8 | -112 | -13,6
(7 gio; nhiét do phong) HQC | 15,154 | 404,1 | 366,8 | 16,113 | 404,5 | 3822 | 6,3 0,1 4,3

Do on dinh trong LQC | 0322 | 76 | 7.1 | 0301 | 85 | 80 | -65 | 12,8 | 132
autosampler
(72 gidy: 20°C) HQC | 16,182 | 409,0 | 397.8 | 16,912 | 459,6 | 4555 | 45 | 12,4 | 14,5

D6 én dinh thoi gian dai | LQC | 0312 | 7.2 6,6 | 0350 | 7.4 72 | 122 | 2.8 9,3
(103 ngay; -35°C+5°C) | HQC | 14,857 | 384,0 | 347,5 | 15,620 | 336,3 | 3172 | 5,1 | -12,4 | -8,7

4. Két luin
Nghién ctru da xay dung duoc phuong phap dinh lugng dong thoi amlodipin, losartan va chat chuyén hoa acid
losartan carboxylic trong huyét twong ngudi bang UPLC/MS-MS véi gia tri gidi han dinh lugng dudi 1an luot 1a
0,1 ng/ml, 2,5 ng/ml va 2,5 ng/ml; khoang myén tinh tir 0,1 dén 20 ng/ml, 2,5 dén 500 ng/ml va 2,5 ng/ml dén
500 ng/ml; d6 dung cao tir 95,1% dén 116,6%; 4o lip lai voi gia tri CV tir 4,0% dén 17,4%, dap Gmg yéu cau ddi voi
phuong phap phan tich thude trong dich sinh hoc cua US-FDA [3] va EMA [2]. Thoi gian phan tich ngén (3,0 phut
cho mdi miu). Phuong phap phén tich ¢6 thé tmg dung trong cac nghién ctru danh gia twong duong sinh hoc ché
pham c6 chira hai hoat chat Amlodipin va Losartan.
Tai liéu tham khao
1. BOY té (2015), Duegre thu quéc gia Viét Nam, Lan xuit ban thi hai, Nha xuat ban Khoa hoc va Ky thuét, trang 187-188;
trang 927-928.
2. European Medicines Agency, Committee for Medicinal Products for Human Use (2012). Guideline on Validation of
Bioanalytical Methods.
3. U.S. Department of Health and Human Services Food and Drug Administration (2013): Guidance for Industry -
Bioanalytical Method Validation.
4. Vijaya Kumari Karra, Nageswara Rao Pilli, Jaswanth Kumar Inamadugu, J. V. L. N. Seshagiri Rao (2012), “Simultaneous

determination of losartan, losartan acid and amlodipine in human plasma by LC-MS/MS and its application to a human
pharmacokinetic study” Pharmaceutical methods, Volume 3, Issue 1, Pages 18-25.

SUMMARY

A high throughput and specific method using Ultra Performance Liquid Chromatography tandem Mass
Spectrometry for simultaneous determination of Amlodipine, Losartan and Losartan carboxylic acid in human
plasma was developed. The Waters Xevo TOD UPLC-MS/MS was operated under the multi reaction-monitoring mode
using the positive electrospray ionization technique. Amlodipine, Losartan, Losartan carboxylic acid and internal
standard were extracted from human plasma by liquid - liquid extraction technique using Tert-butyl methyl ether.
The reconstituted samples were chromatographed on a C18 column (dimention 50 x 2.1 mm, particle 1.9 um) with
isocratic elution at a flow rate of 0.2 ml/min using 0.1% Formic acid — Methanol with suitable ratio. The standard
curves were found to be linear in the range 0.1 to 20 ng/ml, 2.5 to 500 ng/ml and 2.5 to 500 ng/ml for Amlodipine,
Losartan, Losartan carboxylic acid, respectively, with mean correlation coefficient of > 0.99 for all analysis. The
intra-day and inter-day precision and accuracy were within 85% - 115.0%. Total run time was 3.0 min only. This
method can be used forBA-BE studies of Amlodipine and Losartan combination preparations.

(Ngay nhan bai: 28/4/2020 ; Ngay phan bién: 06/08/2020 ; Ngay duyét dang: 21/08/2020)
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XAY DU:NG VA THAM DINH QUY TRINH PINH LUONG TRYPSIN TRONG
CHE PHAM VIEN NEN BAO TAN TRONG RUOT TRYPSIN - CHYMOTRYPSIN
BANG PHUONG PHAP PO QUANG DPONG HOC

HOANG XUAN QUANG
Cong ty TNHH Sinh dwoc phim Hera

LE VAN BDAT, NGUYEN TH] LIEN

Vién Kiém nghiém thuéc Trung wong

Tir khoa: Trypsin, dinh luong trypsin, do quang dong hoc, vién nén trypsin - chymotrypsin.

1. Pit van dé

Trypsin la mot enzym ho tro tiéu hoa, dugc tim théy
trong rudt non ciia ngudi va mot 56 dong vat [2]. Trypsin
duoc chiét xuét tur tuyén tuy cua bo hodc lon thuong
duoc chi dinh trong cac trudong hop thiéu hut enzym
nay trong hé tidu hoa. N6 ciing dugc dung két hop voi
bromelain va rutin trong diéu tri viém khép. Ngoai ra,
trypsin con duogc két hop véi chymotrypsin ¢6 tac dung
khang viém va chéng phu né.

Hi¢n nay, trén thi truong da xuat hién mot s6 ché
pham két hop hai enzym trypsin va chymotrypsin nhur
vién nén bao tan trong rudt trypsin — chymotrypsin.
Day 14 hai enzym thuy phan protein, ham luong dé bi
bién doi boi diéu kién méi trudng va duoc dinh lugng
dia trén nguyén 1y cta su bién thién do hip thu cua
phan (g enzym véi co chat. Vi vay, dé xac dinh ham
luong trypsin trong ché phdm nay cin co quy trinh
phan tich phii hop va dugc thim dinh mot cach day du,
chinh xac. Duoc dién My 41 ¢6 chuyén luén nguyén
liéu trypsin. Tuy nhién, trong cac duoc dién déu chua co
chuyén luan vé thanh pham trypsin va dang két hop hai
enzym trypsin va chymotrypsin. Vi vay, chung toi tién
hanh nghién ctru xdy dyung va thdm dinh quy trinh dinh
luong trypsin trong vién nén bao tan trong rudt trypsin
— chymotrypsin nham dua ra phuong phap c6 thé ding
dé dinh lugng trypsin trong vién nén két hop 2 enzym
trypsin va chymotrypsin.

2. Thuc nghiém
2.1. Thiét bi, dung cu, héa chit va chit chuin
2.1.1. Thiét bi, dung cu

Pa duoc hiéu chuan theo ISO/IEC 17025 va GLP.

- May quang ph6 UV-VIS Shimadzu 2600;

- Céan phan tich Sartorius CP224S, d6 chinh xac
0,1 mg;

- Can phan tich Mettler MS105, d0 chinh xac
0,01 mg;

- Bé 6n nhiét Labec;

- B6 Micropipette eppendorf;

- Cac dyng cu thuy tinh chinh x4c: binh dinh muec,
pipet,...
2.1.2. Hba chat, dung moi, chét chudn

- Kali dihydrophosphat (KH,PO,) loai PA (Merck);

- Dinatri hydrophosphat khan (Na,HPO,) loai PA
(Merck);

- N-benzoyl-L-arginin ethyl ester hydroclorid
(Sigma);

- Acid hydrocloric 37% loai PA (Fisher chemical);

- Chét chuan trypsin crystallized U§SP, 16: JOL380,
ham luong: 3369 don vi USP/mg, ham am: 0,96%.
2.2. Doi twong va phwong phdp nghién ciru
2.2.1. Péi twong nghién ciru

- Mau thir: Vién nén bao tan trong rudt trypsin —
chymotrypsin (trypsin 31,35 mg tuong duong 85800

don vi USP va chymotrypsin 10,45 mg tuong duong
14300 don vi USP).

Noi sdn xudt: Cong ty TNHH sinh Dugc phém
HERA.

- Méu placebo: Bao gdm cac thanh phan nhu cong
thirc bao ché nhung khong co trypsin. Cong thirc mau
placebo trong mét vién gdm: Chymotrypsin 10,45 mg;
cellulose vi tinh thé (MCC 102) 65,2 mg; crospovidon
XL 6 mg; magnesi stearat 2 mg. Khdi lugng nhan vién
la 115 mg.

2.2.2. Phuwong phap nghién curu

2.2.2.1. Chuén bj thudc thit

- Dung dich A: Hoa tan 4,54 g kali dihydrophosphat
(TT) trong 500 ml nudc.

- Dung dich B: Hoa tan 4,73 g dinatri hydrophosphat
khan (TT) trong 500 ml nudc.

- Dung dich dém phosphat pH 7,6: Tron 13 ml dung
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dich A v6i 87 ml dung dich B, khudy déu. Diéu chinh vé
pH 7,6 (néu can) bang mot trong hai dung dich A hodc
dung dich B.

- Dung dich HCI 0,001 N: Hoa tan 1,0 ml dung dich
HCI 1 N véi nuée vira da 1000 ml.

- Dung dich co chdt: Hoa tan khoang 85,7 mg
N-benzoyl-L-arginin ethyl ester hydroclorid (loai thich
hop dé dung dinh luong enzym trypsin) trong nudc vira
da 100 ml. Hat 10 ml dung dich nay pha lodng bang
dung dich dém phosphat pH 7,6 vira du 100 ml. Xac
dinh d6 hap thy ciia dung dich nay bang cach do d6 hap
thu ¢ budc song 253 nm véi cddo 1 cm, duy tri nhiét d¢
cbe do 25 +0,1°C, sir dyng nude lam mau tring. Diéu
chinh d6 hap thy cta dung dich co chat trong khoang tir
0,575 - 0,585 (néu ngoai khoang nay thi diéu chinh bang
dung dich dém phosphat pH 7,6 hoic dung dich co chét
dam dic) voi mau trang 1a nude. St dung dung dich co
chat nay trong vong 2 gio.
2.2.2.2. Phuong phap xtr Iy mau

Chudn bi dung dich thir: Ly 20 vién bo 16p bao
phim, can va xac dinh khdi lugng trung binh, nghién
thanh bot min. Can chinh xac khoang 55 mg bot vién,
hoa tan trong dung dich HCI1 0,001 N vira di 200 ml.
Loc, bo 20 dich loc dau. Hat 5 ml dich loc, pha loang
vira di 20 ml bang dung dich HC1 0,001 N (dung dich
nay c6 nong do khoang 50 don vi trypsin USP trong
1 ml).

2.2.2.3. Quy trinh phan tich

Dinh lugng bang may quang phd tir ngoai thich hop,
co hé théng diéu nhiét dé duy tri nhiét do buéng chtra
cbe do & 25 + 0,19C. Xac dinh nhiét do trong cbe do
trude va sau khi do do hip thy dé dam bao nhiét do
khong thay d6i qua 0,5°C.

Hut chinh xac 0,2 ml dung dich HC1 0,001 N va
3,0 ml dung dich co chét vao cbe do day 1 cm, lac déu.
Dit cdc do vao may quang phd tir ngoai va diéu chinh
dé c6 d6 hap thu 12 0,050 & 253 nm.

Hut chinh xac 0,2 ml dung dich thtr va 3,0 ml dung
dich co chat cho vao cde do day 1 cm, lac déu. Pat cde
do vao may quang phd tir ngoai va bit dau ghi thoi gian
phan tng ngay sau khi thém dung dich co chit. Do do
hap thy sau mdi 30 gidy trong it nhat 5 phat. Lap lai thi
nghiém cing d6 pha loang it nhat mot lan.

Tir d6 thi biéu dién mbi twong quan gitra do hap thy
va thoi gian, tinh hoat luc trypsin (Iuu y chi st dung céc
gié tri cho thiy mdi twong quan tuyén tinh). Néu tc do
suy giam d6 hap thu khong hing dinh trong 3 phut, thi

lap lai ‘Ehi r}ghiém hodc su dung néng d6 mau thu loang
hon (n€u can).
2.2.2.4. Tinh két qua

MGt don i trypsin USP Ia hoat tinh lam thay doi
0,003 don vi do hap thu trong moi phut véi cac diéu kién
quy dinh cua phuong phap dinh luong nay.

Ham luong (%) trypsin trong vién so véi lugng ghi
trén nhan dugc tinh theo cong thuc:
(A,-Ay))x DxMx 100
Tx0,003xm x0,2xL

X (%) =

Trong do6 :

Ayvad,: Bo hdp thu ¢ thoi diém dau va cudi trong
khodng bién thién do hap thu tuyén tinh

T Khodng thoi gian dg hdp thu bién thién tir 4,
den A, (phut)

D : Pé pha lodng ciia mau thir

m,: Khoi eong mau thir (mg)

M : Khéi heong trung binh vién (mg)

L : Ham lwong ghi trén nhan cua vién (don vi/vién)
3. Két qué va ban luin
3.1. D¢ ddc hiéu

- Dung dich chuan: Can 50,5 mg chét chuan trypsin
USP hoa tan trong dung dich HC1 0,001 N vira du 100 ml.
Loc, bé 20 ml dich loc dau. Hut chinh xé4c 3 ml dich loc
pha loang vira dii 100 ml bang dung dich HC1 0,001 N.

- Dung dich thir: Can 56,2 mg bdt vién, hoa tan trong
dung dich HCI1 0,001 N vua du 200 ml. Loc, bo 20 ml
dich loc dau. Hut chinh xac 5 ml dich loc pha loang vura
du 20 ml bang dung dich HC10,001 N.

- Dung dich placebo: Can khoang 42,0 mg bot
placebo (chira tit ca cac thanh phan theo cong thirc bao
ché trir trypsin), hoa tan trong dung dich HCI 0,001 N
vira da 200 ml. Loc, bo 20 ml dich loc ddu. Huat chinh

xac 5 ml dich loc pha lodng vira dii 20 ml bang dung
dich HCI 0,001 N.

Tién hanh dinh lugng trypsin c6 trong dung dich
placebo, dung dich chuan va dung dich thir theo quy
trinh phan tich da néu ¢ muc 2.2.2.3.

Dung dich chudn va dung dich thir déu 1am ting do
hap thy cua phép thir. Dung dich placebo c6 lam ting
d6 hip thu cia phép thu, tuy nhién anh hudng nay
< 2,0%. Két qua dugc trinh bay ¢ Bang 1 va Bang 2.
Nhu viy, phuong phép phan tich da xay dung c¢6 do dac
hiéu dé dinh lugng trypsin trong ché pham vién nén bao
tan trong rudt trypsin - chymotrypsin.
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Bing 1. Chénh léch @6 hap thu ciia phép thir khi thém dung dich chuan, thir va placebo

STT Dung dich A4, A, A,-4,
1 Dung dich placebo 0,0422 0,0424 0,0002
2 Dung dich thir 0,0970 0,1859 0,0889
Dung dich chuin 0,0969 0,1877 0,0908
Bing 2. Anh hwéng ciia mau gia dwoc (placebo) doi véi sw chénh léch do hdp thu
STT | m (mg) T A4, A, A-A4, % danh huong | % dnh hwa”ngl
1 42,5 60-240 0,0464 0,0459 -0,0005 -0,51 0,51
2 41,9 60-240 0,0422 0,0424 0,0002 0,21 0,21
3 43,0 60-240 0,0433 0,0431 -0,0002 -0,20 0,20
4 41,8 60-240 0,0415 0,0401 -0,0014 -1,45 1,45
5 42,1 60-240 0,0436 0,0423 -0,0013 -1,34 1,34
6 42,5 60-240 0,0423 0,0417 -0,0006 -0,61 0,61
Trung binh 0,72%

Két qua khao sat d¢ dac hiéu cho théy: dung dich thir va dung dich chuén lam tang do hép thu ctia co chit theo
thoi gian trong khi dung dich placebo lam thay d6i khong dang ké d6 hip thu ciia dung dich co chat. Anh huéng
ctia mau placebo 13 0,72% < 2,0%. Nhu vy phuong phap phan tich dat vé tinh dic hiéu dé dinh luong trypsin [1].
3.2. Bg thich hop ciia hé théng

Tién hanh dinh lwong ldp lai 6 1an dung dich chuén trypsin & muyc 3.1. Ghi lai sy bién thién do hap thu ciia phép
thir. Két qua duoc trinh bay ¢ Bang 3.

Bing 3. Két qua khao sat dg thich hop ciia hé thong

STT A4, A, A-A4,
1 0,0969 0,1877 0,0908
2 0,0987 0,1907 0,0920
3 0,0990 0,1886 0,0896
4 0,1016 0,1917 0,0901
5 0,1050 0,1978 0,0928
6 0,0962 0,1844 0,0882
Trung binh = 0,0906; n = 6; RSD = 1,84%

Két qua cho thay hé thong quang pho c6 do lap lai tét véi RSD ctia chénh léch d6 héap thu 1a 1,84% (< 2,0%).
Nhu vay, hé thdng sir dung phii hop cho viéc dinh luong trypsin trong ché pham [1].
3.3. Khodng tuyén tinh

Khao sét trén 6 dung dich chuan véi 6 ndng do khac nhau 40%, 60%, 80%, 100%, 120% va 160% so véi nong
d6 dinh lugng.

- Dung dich chudn géc: Can 60,0 mg chuan trypsin USP hoa tan trong dung dich HC1 0,001 N vira di 200 ml.

- Ddy dung dich chudn: Lan lugt hat 2,0 ml; 3,0 ml; 4,0 ml; 5,0 ml; 6,0 ml va 8,0 ml dung dich chuén gbc pha
lodng vira du 100 ml bang dung dich HC1 0,001 N.

Tién hanh dinh luong theo quy trinh phén tich & muc 2.2.2.3. Két qua duoc thé hién & Bang 4 va Hinh 1.
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Bing 4. Két qua khao sat khodng tuyén tinh

Hinh 1. D6 thi biéu dién méi twong quan tuyén tinh
gitka nong dé trypsin va chénh léch do hap thu

Trong khoang ndng do tir 20,02 dén 80,08 don vi
trypsin USP/ml ¢6 su twong quan tuyén tinh chit ch&

% so voi néng do Néng do trypsin
STT dinh luong (don vi USP/ml) Ay 4, A=A,
1 40 20,02 0,0704 0,1057 0,0353
2 60 30,03 0,0809 0,1345 0,0536
3 80 40,04 0,0889 0,1613 0,0724
4 100 50,05 0,0978 0,1877 0,0899
5 120 60,06 0,1084 0,2165 0,1081
6 160 80,08 0,1229 0,2602 0,1373
Phwong trinh hdi quy: y = 0,0017x + 0,0028
H¢ s6 twong quan (r) = 0,9986
- gitia néng d0 va chénh léch do hép thu v6i hé sb tuong
! y = 0.0017x+ 0.0028 =
g_ i; e quan r = 0,9986
0.10 > 3.4. by dung
- / ’ ~ N
< 0.08 & Chudn bi mau tu tgo.: Can lan lugt khoang 9,5 mg;
< 0.06 / 12,0 mg va 15,0 mg chuén trypsin twong tng véi 3 mirc
0.0t ndng do 80%, 100% va 120% so v&i ndng do dinh luong
g'gi vao binh dinh mtc 200 ml chita khoang 42 mg placebo,
’ 0.0 20.0 40.0 60.0 80.0 100.0 hoa tan bﬁng dung diCh HCl1 0,001 N vira da dén Vach.
o _ Loc, bo 20 ml dich loc dau. Hat chinh xéc 5 ml dich loc,
Néng a3 trypsin (don vi USP/ml) pha lodng vira di 20 ml bang dung dich HCI 0,001 N.

Tai mdi mirc nong do, thuc hién 3 miu doc lap.

Tién hanh dinh luong theo quy trinh phan tich da
néu & muc 2.2.2.3. Xac dinh hoat chét thu hoi dua vao
dinh nghia don vi trypsin USP. Két qua khao sat do ding
ctia phuong phéap dugc thé hién & Bang 5.

Bing 5. Két qua khao st dg diing ciia phwong phdp

% so | Khoilwong| Khéi lwong | Nong dé trypsin Néng dp trypsin | Ty 1¢ Trune binh
STT| véidinh | placebo | trypsin chuin thém vao A,- A, tim lgi thu hoi ('g/ )
lwong (mg) thém vao (mg) | (don vi USP/ml) (don vi USP/ml) | (%) >
1. 80% 41,8 9,65 40,25 0,0694 38,56 95,79
. 95,80%
2. 80% 42,5 9,45 39,41 0,0683 37,94 96,27
RSD =0,49%
3. 80% 42,1 9,99 41,67 0,0715 39,72 95,33
4. 100% 423 11,95 49,84 0,0861 47,83 95,97
97,13%
5. 100% 41,9 12,05 50,26 0,0876 48,67 96,83
RSD =1,37%
6. 100% 43,1 12,58 52,47 0,0931 51,72 98,58
7. 120% 41,5 14,54 60,64 0,1044 58,00 95,64
95,87%
8. 120% 42,7 15,01 62,60 0,1071 59,50 95,04
RSD =1,00%
9. 120% 43,9 15,05 62,77 0,1095 60,83 96,91
Trung binh = 96,26%; n = 9; RSD = 1,07%
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Két qua thu dugc & Bang 5 cho thiy ti 1¢ thu hdi  dugc chudn bi theo muc 2.2.2.2 va quy trinh phén tich &
trypsin dat tir 95,04% dén 98,58% va RSD nhé hon  muc 2.2.2.3. Két qua dugc trinh bay & Bang 6 cho thiy
5,0% phu hop cho mot phuong phép dinh lugng cic  phwong phap c6 do 1dp lai t6t véi RSD 14 0,5% (< 5%).
hoat chat c6 nguon goc sinh hoc [3].

3.5. D chinh xdc

3.5.2. Bg chinh xac trung gian
Kiém nghiém vién 2 tién hanh dinh luong trypsin
3.5.1. D¢ lap lai trén cing mot mau ché phém vao ngay khac. Cach tién
Tién hanh dinh lugng trypsin trong vién nén bao tan ~ hanh nhu phan do lap lai. Két qua dugc trinh bay ¢
trong rudt trypsin — chymotrypsin trén 6 dung dich tht  Bang 6.

Bing 6. Két qua khdo sat dg dp lai va do chinh xdc trung gian ciia phirong phdp

Ngay 1, Kiém nghi¢m vién 1 Ngay 2, Kiém nghiém vién 2
STT Liwrong cdn mau thir 4 4 Ham luong Liweong cdn mau thir 4 4 Ham lwong
(mg) L (%) (mg) r (%)
1 56,2 0,0889 93,08 60,2 0,0978 95,48
2 55,1 0,0881 94,09 59,5 0,0963 95,12
3 54,5 0,0874 94,37 57,9 0,0932 94,60
4 554 0,0880 93,47 57,1 0,0917 94,39
5 54,0 0,0858 93,50 56,5 0,0911 94,76
6 54,2 0,0862 93,59 56,8 0,0911 94,26
Trung binh = 93,68%; n = 6; RSD = 0,50% Trung binh = 94,77%; n = 6; RSD = 0,49%
Ham lwgng trung binh = 94,23%; n =12; RSD = 0,76%

Két qua cho thdy phuong phéap dinh lugng trypsin ¢6 do chinh xac cao véi do lap lai trong ngay 1a 0,50% va
0,49% (n = 6), d¢ lap lai khac ngay 1a 0,76% (n = 12).

3.6. Khodng xdc dinh

Tir két qua do dung va do tuyén tinh suy ra khoang xéac dinh ctia phuong phép tir 39,41 dén 62,77 don vi trypsin
USP/ml.

4. Két luan

Qua khao sat ching t6i d4 xay dung va tham dinh dugc phuong phap dinh lugng trypsin trong ché pham vién nén
bao tan trong rudt c6 chtra trypsin va chymotrypsin bang phwong phép do quang dong hoc. Nguyén 1y cta phuong
phap dwa vao su bién thién d6 hp thu ctua hdn hop phan tmg enzym trypsin voi co chit N-benzoyl-L-arginin ethyl
ester hydroclorid theo thoi gian tai budc song 253 nm, nhiét do 25° C £ 0,5° C. Phuong phép duoc tham dinh vé tinh
dac hiéu, do thich hgp cua hé théng, khoang tuyén tinh, khoang xac dinh, d¢ dung, d¢ 1ap lai va dg chinh xac trung
gian. Két qua tham dinh cho thay phwong phép hoan toan phi hgp cho viée dinh lugng trypsin trong vién nén bao
tan trong rudt trypsin - chymotrypsin va c6 thé ap dung dinh luong chét nay trong cac ché phim vién nén don thanh
phan chira trypsin hodc chira ddng thoi trypsin va chymotrypsin.

Tai liéu tham khao
1. Cuc quan Iy Duoc — B Y té (2018), Théng tw s6 32/2018/TT-BYT ngay 12/11/2018 ciia Bé Y té Quy dinh viéc dang ky
heu hanh thudc, nguyén liéu lam thudc.
2. The U.S Pharmacopeial Convention (2018), United states Pharmacopoeia 41.

3. U.S. Department of Health and Human Services, Food and Drug Administration, Center for Drug Evaluation and
Research Center for Veterinary Medicine (2018): Bioanalytical Method Validation Guidance for Industry.
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SUMMARY

The method for determining the activity of Trypsin in enteric coated Trypsin - Chymotrypsin tablet by the
reaction with N-Benzoyl-L-arginine ethyl ester hydrochloride and Kinetic Spectrophotometry method was developed.
The Trypsin unit was calculated based on rate of absorbance change within 3 minutes at 253 nm, 25° = 0.5° C. The
method was validated in specificity, linearity, range, accuracy and precision. The results showed that the method had
liner over the concentration range of 20.02 — 80.08 USP unit/ml; the accuracy were within 95.04% - 98.58%, precision
had RSD < 5%. Validation results proved that the method was suitable for assay for Trypsin in enteric coated Trypsin -
Chymotrypsin tablet.

(Ngay nhdn bai: 30/11/2019 ; Ngay phdn bién: 20/02/2020 ; Neay duyét ding: 24/03/2020)

NGHIEN CL'J'U,CHIE'T XUAT, PHAN LAP VA TINH CHE GRACILLIN
TU THAN RE CAY BAY LA MOT HOA (Paris polyphylia var. chinensis Smith.)

PO THI HA
Vién Dwoc li¢u

THAI NGUYEN HUNG THU
Trwong Dai hoc Dwoc Ha Nji

CAO NGOC ANH
Vién Kiém nghiém thuéc Trung wong

Keywords: Paris polyphylla var. chinensis, phan ldp, tinh ché, gracillin.

1. it van dé

Gracillin 1a  diosgenin-3-O-f-D-glucopyranosyl-
(I1-3)-[a-L-rhamnopyranosyl-(1—2)]-4-D-
glucopyranosid. Gracillin c6 trong thanh phan cua dugc
liéu Bay 1a mot hoa (Paris polyphylla var. chinensis
Smith. Trilliaceae) [4],[6], mot duoc liéu dugc biét dén
Vi cac tac dung duoc 1y nhu e ché enzym tyrosinase
va chdng bénh Leishmania [2], cAm mau trong bénh
chay mau bit thudng & tir cung, khang khuan, trc ché
ton thuong ¢ da day,... ddc biét 1a tac dung chéng ung
thu va e ché sy phét trién ctia khoi u [7],[8].

Gracillin da dugc chiing minh 1a c6 tac dung gay
chét dong té bao bach ciu cta ngudi (HL60) thong qua
stress oxy hoa va ngimg chu ky té bao cua G1 [2]; gdy
doc té bao dbi voi hau hét cac dong té bao & mirc vi phan
tir, nhung khong c6 hoat tinh chéng lai EKVX (ung thu
phéi khong phai té bao nho), HT29 (ung thu dai trang),
OVCAR-5 (ung thu budng trimg) va SN12C (ung thu
than) [3]. Ngoai ra, gracillin con cé tic dung khang
ky sinh trang Ichthyophthirius multifiliis & nong do
4,5 mg/1 [51,[7].

Nham gop phan phuc vu cong tac kiém tra va danh
gia chat luong duoc lidu va cac san pham tir ciy Bay 1a
mot hoa tai Viét Nam, chung toi tién hanh nghién ctru
chiét xut, phan lap va tinh ché gracillin tir than ré ciy
Bay 14 mot hoa (Paris polyphylla var. chinensis Smith.).

2. Thwe nghiém
2.1. Thiét bi, héa chit, chit chuin

2.1.1. Thiét bi

Str dung céc thiét bi phan tich cta Vién Kiém nghiém
thude Trung wong da dugc hi¢u chuan, dap trng yéu cau
cua ISO/IEC 17025 va GLP; céac trang thict bi chiét
Xuat, phan 1ap va do phé cua Vién Dugc liéu, Vién Hoa
hoc va Vién Hoa Sinh bién - Vién Han 1am Khoa hoc va
Cong nghé Viét Nam, bao gom:

- May cit quay Buchi Rotavapor R-220 (Thuy s¥);

- Tu say UFB 500 (Memmert, Dirc);

- Can phan tich MS105 d¢ chinh xac 0,01 mg
(Mettler, Thuy Sy);

- Hé thdng may sic ky 1ong hiéu ning cao HPLC
Agilent 1260, cot Phenomenex Luna C (150 x 4,6 mm;
5 pm);

- Méy quang phd UV-VIS U-1900 (Hitachi, Nhat
Ban);

- May cong huong tu hat nhan Bruker Avance
AMSO00FT- NMR (Bruker BioSpin, Thuy S¥);

- May do phé khéi APCI-MS Varian Agilent
1100LC-MSD (Agilent Technologies, M¥);

- Céc dung cu can thiét khac trong qué trinh thi
nghi¢m.

2.1.2. Héa chdt va dung moi

- Dung mdi, hoa chét tinh khiét phan tich dung dé

chiét xuat va phan lap: ethanol (EtOH) 70%, ethyl acetat

(EtOAc), methanol, butanol (n-BuOH), dicloromethan
(DCM), cloroform, acid phosphoric, nudc cat (H,0),
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silica gel phathuén (40 - 63 pm, Merck), silica gel pha déo
RP-18 (30 - 50 um, Fulisilisa Chemical Ltd). Ban mong
trang san DC-Alufolien 60 F,, (silica gel; 0,25 mm; Merck)
va ban mong pha dao RP-18 F,., (0,25 mm; Merck),
dung dich acid sulfuric 10% trong ethanol 96%.

- Dung mdi tinh khiét HPLC: Acetonitril (Merck),
methanol (Merck), nuéc cat hai 1an.

2.1.3. Chat chudn

Chat chuan gracillin dugc cung cdp boi Shanghai
yuanye Bio-Technology Co., Ltd, (Trung Quoc), so 16
CF0227QC14, ham lugng 96,8%, d6 am 1,12%.
2.2. Poi twong va phwong phdp nghién ciru
2.2.1. Péi twong nghién ciiu

Than ré cdy Bay 14 mot hoa thu hai vao thang
11/2017 tai Lao Cai va dugc dinh danh tén khoa hoc 1a:
Paris polyphylla var. chinensis Smith. Trilliaceae. Mau
tuoi thu hai dugc rira sach, dé rdo nudc, say o nhiét do
55°C dén kho gion, sau d6 xay thanh bot tho, say ¢ nhiét
do 55°C den khoi lugng khong doi.

2.2.2. Phuong phap nghién curu

2.2.2.1. Phuong phap chiét xuét, phan lap va tinh ché

Bot than ré cay Bay 14 mot hoa dugc chiét hdi luu
bang ethanol 70% va cat thu hoi dung méi dudi ap suat
giam. Phan tan cao ethanol trong nudc, chiét voi butanol
va cat loai dung moéi dudi ap suat gidam. Cao butanol
duogc phan tach bang sac ky cot silica gel. Tinh ché phan
doan c6 chira gracillin bang sac ky cot silica gel va co
thé ca sac ky c¢ot pha dao (néu can) dé thu dugc gracillin
tinh khiét.
2.2.2.2. Dinh tinh va x4c dinh ciu trac

Chat gracillin da chiét xuat, phan 1ap va tinh ché
duoc dinh tinh, dbi chiéu véi gracillin chuén béng cac
phuong phap: TLC, HPLC, IR va UV.

Phan tich dit liéu phd UV, phd IR, phd cong hudng tir
hat nhan (NMR), ph6 khoi (MS) va so sanh véi di licu
pho cua gracillin trong cac tai liéu tham khao dé khang
dinh cau triic hoa hoc cua gracillin tinh che.

2.2.2.3. Kiém tra chat lugng cua gracillin da tinh ché

a. Pinh tinh

- Phd h(‘A)ng ngoai: Tién hanh theo Duoc dién Viét
Nam V, Phu luc 4.2.

- Phuong phap HPLC: So sanh thoi gian luu va phd
UV-VIS cua pic gracillin trén sic ky d6 cua dung dich
pha tir gracilin tinh ché duoc v6i thoi gian luu va phd
UV-VIS cua pic gracillin trén sac ky d6 cua dung dich
chuan.

b. Binh luvong

Tién hanh bang phuong phap HPLC [1], v6i céc diéu
kién sac ky nhu sau:

- Cot Phenomenex Luna C,¢ (150 x 4,6 mm; 5 pm).

- Pha d@ng: ACN - Dung dich H,PO, 0,1% véi
chuong trinh sac ky:

Thoi gian | Acetonitril | Dung dich acid phosphoric
(phuit) (%) 0,1% (%)
0 45 55
15 55 45
16 45 55
20 45 55

- Detector: 203 nm; Toc do dong: 1 ml/phut; Thé tich
tiém: 10 pl.

- Dung dich tht, dung dich chuén: Chuén bj céc
dung dich chuan, dung dich thir trong methanol c6 ndng
do6 gracillin chinh x4c khoang 0,4 mg/ml.

c. Mat khéi lwong do lam khé

Phuong phap TGA (Duoc dién Viét Nam V, Phy luc
6.12).

Chuong trinh gia nhiét: Tir 25°C dén 105°C, téc do
gia nhiét 10°C/phut, gitt & 105°C trong 180 phat. Can
chinh x4c khoang 4 - 5 mg ché pham.

d. Nhi¢t dj nong chay

Tién hanh theo Dugc dién Vigt Nam V,
Phu luc 6.7 - Phuong phap 1.

3. Két qua va ban luin
3.1. Chiét xudt, phan lip

1 kg bot than ré cay Bay 1a mot hoa duoc chiét hoi
lwu bang ethanol 70% (ty 18 1:8) 3 gio x 3 lan. Gop céac
dich chiét, loc va cat thu hoi dung méi dudi ap sudt giam
thu duogc 370 g cao ethanol. Phan tan cao trong nudc
va chiét phan b véi butanol (i 1& 1:1), 3 1an. Gop cac
dich chiét va cat thu hdi dung moi dudi ap sudt giam thu
duoc 132 g cao butanol va ¢an nude. Cao butanol dugc
phan tach bang sic ky cot silica gel (chidu dai cot =
90 cm, duong kinh cot = 12,5 cm, chiéu cao 16p silica
gel = 20 cm), rira giai bang hdn hop dung méi ethyl
acetat - methanol - nudc véi ty 18 thay dbi tir 80:15:5
(tt/tt/tt) dén 0:100:0 (tt/tt/tt) (Bang 1) thu dwoc 8 phan
doan (RB1 dén RBS). Sir dung phuong phap sic ky 16p
mong véi hé dung méi khai trién 1a cloroform - ethyl
acetat - methanol - nudc (20:40:20:10, tt/tt/tt/tt), dbi
chiéu v6i chit chuén gracillin da xac dinh duoc hop chét
nay c6 madt trong phan doan RB4.
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Bdng 1. H¢ dung moi riva gidai cao butanol phdn lap gracillin

Ethyl acetat (%) Methanol (%) Nuwoc (%) Thé tich (lir)
80 15 5 8
75 20 5 4
70 25 5 4
65 30 5 4
0 100 0 2

Tinh ché phan doan RB4 bang sic ky cot silica gel, rira giai bang 5 lit hdn hgp dung méi dicloromethan -
methanol - nudc (80:19:1, tt/tt/tt). Tiép tuc tinh ché bang séc ky cot pha dao RP-18 véi 1,5 lit hdn hop dung méi rira
giai aceton - nudc (60:40, tt/tt) thu duge 400 mg hop chat gracillin dudi dang bot mau trang véi do tinh khiét 96,1%
tinh theo % dién tich pic bang phuong phap HPLC.

Than ré Bay la mot hoa
(1kg)

EtOH 70% (ty & 1:8)
Bun héi lwu 3h x 3 lan

| Dich chiét EtOH 70%

Thu hédi dung méi dwéi ap Iwc giam

Cao EtOH
3709

Phan tan trong nwéc
va lac véi BuOH

Cao n-BuOH
1329

Cao nwéc
90g

CC:slicagel, EtOAc-MeOH-H20

CC: silicagel, DCM-MeOH-Hz0
CC: RP-C18, aceton-H,O

Gracillin
400 mg

Hinh 1. So do chiét xudt, phan lap, tinh ché gracillin tir bot than ré Bay ld mét hoa

3.2. Dinh tinh va xdc dinh ciu triic
3.2.1. Sdc ky I6p mong

Trén 3 hé dung mai khai trién khac nhau, gracillin tinh ché dugc chi cho 1 vét duy nhit c6 mau sic va gia tri R,
phu hgp véi vét cua gracillin trén sac ky d6 cua dung dich d6i chiéu (Hinh 2).

Cloroform - ethyl acetat - methanol - Methanol - nuéc
nudce (20:40:20:10, tt/tt/tt/tt) (85:15, tt/tt)

Ethyl acetat - methanol - nuéc
(85:15:5, tt/tt/tt)

Hinh 2. Sic ky d6 so sanh gracillin tinh ché va gracillin doi chiéu trén cac hé dung méi khdc nhau
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3.2.2. Sdc ky léng hiéu néing cao

Tién hanh theo phwong phap dugc mé ta & muc 2.2.2.3. Thoi gian luu va phd UV-VIS cuia pic gracillin trén sic
ky db ctia dung dich thir pha tir gracilin tinh ché dwoc twong tmg v6i thoi gian luu va phd UV-VIS cua pic gracillin
trén sic ky dd cua dung dich chuin (Hinh 3).
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Hinh 3. Sac ky do cua gracillin chuan va gracillin tinh ché
a) Gracillin chudn b) Gracillin tinh ché dwoc ¢) Két qua chong phé

3.2.3. Phé hong ngoqi

Phé hong ngoai ciia mau thir gracillin tinh ché dwoc phu hop v6i phd hong ngoai cia gracillin chuin (Hinh 4).

Hinh 4. Phé IR ciia gracillin chudn (a) va gracillin tinh ché dwge (b)
3.2.4. Pho khéi heong

Pho HR-ESI-MS cua gracillin tinh ché duoc cho pic ion tai m/z 885,4837 [M+H]* twong tng véi cong thirc phan
tr C,sH,,0,, cua gracillin (Hinh 5).
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Hinh 5. Phé khoi heong ciia gracillin tinh ché duwoc
3.2.5. Phé céng huong tir hat nhan

Dir liéu phd "H-NMR, '3C-NMR cuia gracillin tinh ché duoc phu hop véi dit liéu phd "H-NMR, '3C-NMR cua
gracillin da cong b [6] (Bang 2).
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Bing 2. Dit liéu phé cia gracillin tinh ché va gracillin doi chiéu

STT Gracillin tinh ché dwoc * Gracillin [6]
BC-NMR"§ (ppm) 'H-NMR *§& (ppm) BC-NMR?§ (ppm) TH-NMR° § (ppm)

1 373 38,0

2 30,4 30,6

3 77,9 79,0

4 38,5 39,2

5 140,6 141,3

6 121,7 5,29 (1H, m) 122,3 5,40 (1H, d; 4,6)
7 32,1 32,7

8 31,9 323

9 50,1 50,8

10 36,9 37,7

11 20,9 21,9

12 39,7 40,4

13 40,3 41,0

14 56,4 57,2

15 33,7 32,8

16 81,0 81,6

17 62,6 63,4

18 16,1 0,79 (3H, s) 16,8 0,90 (3H, s)
19 19,2 1,00 (3H, s) 19,9 1,13 (3H, s)
20 41,8 42,5
21 14,8 1,09 (3H, d; 7,0) 15,5 1,21 3H, d; 6,9)
22 109,2 109,7
23 31,9 32,2
24 29.4 29.8
25 31,5 31,1
26 66,7 67,4
27 17,1 0,64 (3H, d; 5,5) 17,8 0,76 (3H, d; 5,1)
Iy 99,7 4,86 (1H, d; 7,0) 100,5

2! 76,9 77,5

3 88,8 90,0

4 69,4 70,1

5 77,4 78,2

6’ 62,0 62,9

& 101,9 6,24 (1H, d; 1,5) 102,7 6,49 (1H, s)
27 72,0 73,0

3” 72,3 733

4”7 73,6 74,6

5” 69,4 70,1

6 18,4 1,69 (3H, d; 6,5) 19,2 1,83 (3H, d; 5,3)
| 104,2 5,03 (1H, d; 8,0) 105,0 5,20 (1H, d; 7,8)
2 74,6 75,5
3 78,3 79,2
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STT Gracillin tinh ché dwoc * Gracillin [6]
BC-NMR®§ (ppm) !H-NMR ®& (ppm) BC-NMR§ (ppm) !H-NMR¢ 5 (ppm)
4 71,2 72,0
5 77,7 78,4
6™ 62,0 62,9

“500 MHz b125 MHz; €300 MHz 75 MHz

*(pyridin-d)
Tur cac két qua phan tich trén, cAu tric hoa hoc cua gracillin xac dinh duoc nhu sau:

HaC 2" 0
<20 “\\

C45H72017

Ptl: 885,04

3.3. Kiém tra chit lwong ciia gracillin tinh ché dwoc
Gracillin tinh ché dugc kiém tra chat luong theo cic chi tiéu va phuwong phép néu ¢ muc 2.2.2.3. Két qua dugc
tom tat trong Bang 3.

Bdng 3. Két qua kiém tra chdt lwong ciia gracillin tinh ché

Chi tiéu Két qua
Mo ta Bot két tinh mau tring
Dinh tinh Ph6 hong ngoai ctia mau thir gracillin tinh ché dwoc pht hop véi phd hong
Pho hong ngoai ngoai cta gracillin chuan

Sdc ky long hiéu nang cao

Thoi gian luu va phd UV-VIS cua pic gracillin trén sic ky do ciia dung dich
thir pha tur gracilin tinh ché twrong tng véi thoi gian luu va pho UV-VIS cua

pic gracillin trén sic ky 6 cua dung dich chuén

Miat khoi lugng do 1am kho

o,
Phuong phép TGA 1,13%
Nhiét 36 nong chay 290,5°C
Dinh lugng : -
Phwong phap HPLC 96,30% (nguyén trang)

4. Két luan

Qua thoi gian nghién ciru va trién khai thyc nghiém, nhom nghién ctru da dua ra duge quy trinh chiét xuat, phan
1ap va tinh ché duoc 400 mg gracillin tinh khiét tir than ré cay Bay 14 mot hoa (Paris polyphylla var. chinensis
Smith.). San phim thu dwoc sau khi tinh ché da dwoc dinh tinh va xac dinh cdu triic dya trén phuong phap quang
phd hong ngoai, quang phd tir ngoai- kha kién, phd khéi luong va phd cong hudng tir hat nhan. Két qua phan tich
thé hién cong thirc phan tir ciing nhu ciu tric ctia nguyén liéu tinh ché dugce 1a gracillin. Két qua kiém tra chéat luong
cho thay gracillin tinh ché duoc co thé sir dung dé thiét 1ap chat dbi chiéu.

Tai liéu tham khao
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SUMMARY

400 mg of a high purity compound was extracted, isolated and purified from rhizome of Paris polyphylla var. chinensis
by using column chromatographic method. The chemical structure of the isolated compound was identify as Gracillin
based on comparision of the UV-Vis, IR, MS, ' H-NMR and '3C-NMR of isolated Gracillin and those of standard Gracillin
purchased from Shanghai Yuanye Bio-Technology Co., Ltd, (China) company. The product can be used to establish
reference standard.

(Ngay nhan bai: 18/5/2020 ; Ngay phan bién: 14/07/2020 ; Ngay duyét dang: 25/08/2020)

NGHIEN CU'U DAC PIEM HINH THAI, DA DANG DI TRUYEN
VA THANH PHAN HOA HOC CUA CAY BA KiCH
TAI HUYEN TAY GIANG, TINH QUANG NAM

PHAM THI LINH GIANG, HOANG QUYNH HOA, NGHIEM DUC TRONG, TRAN VAN ON

Trwong Dai hoc Dwoc Ha Nji

Tir khéa: Ba kich, Ba kich Tdy Giang, da dang di truyén Ba kich, monotropein, nystose.

1. it van dé

Ba kich la mét dugc liéu dugc st dung rdng rai trong
Y hoc ¢ truyén véi tac dung bd than dwong, manh gan
xuong v6i nhu ciu str dung ngay cang ting. Ba kich da
dugc trong tai mot sb tinh phia Bic nhu Quang Ninh,
Bic Giang tuy nhién san luong chua dap ing duoc nhu
cAu thi truong dan dén tinh trang dugc liéu Ba kich gia,
Ba kich khong rd ngudn gbe duge ban tran lan. Trudc

thuc trang do, can thiét phai xay dung nhiing vung tréng
Ba kich 18 ngudn gbc va chat luong dé dap tng nhu cau
vé loai dugc lidu nay.

Trong qua trinh diéu tra thuc dia mot sé khu vuc
thudc huyén Tay Giang, tinh Quang Nam, nhom nghién
ctru nhan théy tai day co xuét hién nhidu miu Ba kich
sinh truong va phat trién tot ¢ vanh dai 6n doi ¢ do cao
trén 700 m. Trong khi d6, theo ghi nhéan cua cac tai li¢u
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hién co, cac giéng Ba kich tai Mién Béc nhu Quéng
Ninh, Bic Giang chi sinh truong tét & d6 cao dudi
400 m. Khi quan sat dac diém thue vat cac mau Ba kich
tai huyén Tay Giang, tinh Quang Nam, mot sé mau c6
dac diém thue vat khac so voi cac mau Ba kich da duoc
mo ta trude do & Mién Bic Viét Nam. Ngoai ra, con Xuét
hién mot sé gidng cay Ba kich tir Mién Béc do du nhap
thong qua céc dy an tai dia phuong.

pé nghién ctru 16 hon vé dic diém thuc vat, da dang di
truyén cua cdy Ba kich tai huyén Tay Giang, tinh Quang
Nam, tién hanh danh gia chit luong Ba kich thong qua
mdt thanh phan hoa hoc chinh, so sanh véi cac gidng Ba
kich & Mién Béc, nham cung cp cac co sé khoa hoc cho
viée str dung ciy Ba kich trong tai Quang Nam, nghién
ctru “Pdc diém hinh thai, da dang di truyén va thanh
phan héa hoc ciia cdy Ba kich tai huyén Ty Giang, tinh
Quang Nam” da dugc thyc hién.

2. Thue nghiém
2.1. Thiét bi, dung cu, héa chit, chit chuin
2.1.1. Thiét bi, dung cu

- May sic ky long hiéu ndng cao Shimadzu UFLC
DAD;

- May séc ky long hiéu ning cao HITACHI DAD-
ELSD;

- Can phan tich Shimadzu (AY 220), d¢ chinh xac
0,1 mg;

- May xac dinh ham am AND MF-50;

-Ta lanh sau - 23°C; -30°C (Biomedical Freezer —
Sanyo);

- May ly tim dé ban téc d6 cao Eppendorf 5415R;

- Dung cu tach chiét bao gdm: Chay, cbi su, éng
eppendorf, bé 6n nhiét Memmert WNB10, may lic
vortex IKA.

- Dung cu nhéan gen: Eppendorf mastercycler pro S,
may soi chup anh gen UVP Gel-doclt, may dién di
Consort EV 222.

- Dung cu gidi trinh ty gen: May giai trinh ty ABI
3730x] DNA Analyzer, may nhan gen DNA Engine
Tetrad 2 Peltier Therma Cycler (BIO-RAD).

2.1.2. Héa cht, chat chudn

- Chéat chuan Monotropein: Ngudn gdc: Sigma
— Aldrich; S6 16: SLBN8437V; Ham luong 99%
C,¢H,,0,, (nguyén trang);

- Chét chuan Nystose: Ngudn gdc: Sigma — Aldrich;
S6 16: BCBN6357V; Ham lugng 99,6% C,,H,,0,,
(nguyén trang);

- Hoa chét thong dung ding trong sinh hoc phan
tr ciia cac hang Sigma, Merck: CTAB, tris base, boric
acid, natri clorid, dNTPs, EDTA, 6X orange loading dye
solution, Taq polymeraza, ethanol, 2-propanol, acetic
acid glacial, phenol, cloroform, isoamyalcohol, agarose,
kit Qiagen;

-Mdi ITS 1: ’TCCGTAGGTGAACCTTGCGG3’;

-Moi ITS 8: ’"GCACTACGATGAAGAACGCT3’;

Kich thudc doan DNA duoc khuéch dai boi cap moi
ITS 1-8 nam trong khoang tir 600 - 800 bp.

2.2. Déi twong va phwong phdp nghién ciru
2.2.1. Déi twong nghién ciru

- 09 mau Ba kich duoc thu thap tir cac quz‘in thé moc
tu nhién va trong tai huyén Tay Giang, tinh Quang Nam
trong giai doan tir thang 7/2018 - 4/2019 ky hiéu lan luot
la: 1TGOS5, 1TGO6, 1TG10, 1TG34, 3TG04, 3TGOS,
4TG63, 4TG6S5 va STGO7.

- Méu so sanh dbi chiéu la 05 mau Ba kich Mién Bac
thu hai tai Thai Nguyén va Quang Ninh ky hiéu 1an luot
la BK1, BK2, BK3. BK4 va BK6.

Trong d6, cac mau 1TGOS, 3TG04, 4TG63, STGO7,
BK1, BK3, BK4 va BK6 dugc sir dung cho noi dung
phan tich vé héa hoc.

Cac mau duogc giam dinh tén khoa hoc va lwu mau tai
Phong Tiéu ban - Truong Pai hoc Dugc Ha Noi.

2.2.2. Phuwong phap nghién curu

Phuong phap mé ta dic diém hinh thai bang phuong
phap mo ta phan tich. Tén khoa hoc duoc xac dinh dya
trén phuong phap ddi chiéu voi khoa phan loai va mo
ta loai trong cac tai liéu thuc vat. Cac mau sau khi tra
khoa dugc so sanh d6i chiéu véi cac tiéu ban type hodc
isotype ctia ting loai tham khao tir mau luu tai Phong
Tiéu ban tai Viét Nam va trén Thé gioi.

Sau khi md ta dic diém hinh thai va giam dinh dugc
tén khoa hoc cta cac mau, nghién ctru tién hanh tach
chiét, khuéch dai, dién di trén thach, tinh sach gel va xéc
dinh dugc trinh ty nucleotid vung ITS1-5.8S-ITS2 cua
cac mau Ba kich thudc loai Morinda officinalis F.C.How
va dbi chiéu véi cac mau Ba kich & Mién Bic. Su khac
biét vé trinh tu ving ITS1-5,8S-ITS2 giira cac mau khao
sat duoc thé hién thong qua hé sé tuong ddng cua timg
cap mau, dugc tinh toan béng cong cu do khoang cach
di truyén ctia phan mém CLC v8.02, thong ké va xay
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dung cay quan h¢ phat sinh dua trén doan trinh ty ITS
giita cic mau nghién ctru bing phan mém Mega 6.0 theo
phuong phap maximum likelihood.

Phuong phap xur Iy mau: Ré Ba kich sau khi thu hai
duoc rira sach, bo 161, thai nho va séy & nhiét @6 55°C
cho dén ham dm dudi 12%. Xay thanh bot, rdy qua ray
250 pm va bao quan trong tai ni-16ng kin, dat vao binh
hat 4m chira hat silica gel hiit am dé tién hanh phan tich
dinh tinh va dinh lugng vé hoa hoc.

Phuong phap dinh lugng nystose trong cic mau
nghién ctru bang phuong phap HPLC-ELSD tham khéo
chuyén luan Ba kich trong Dugc dién Trung Quéc [6].
Tién hanh tham dinh d6 twong thich hé thong va khoang
tuyén tinh clia phuong phap dinh lugng nystose bang
HPLC — ELSD.

Phuong phéap dinh luong monotropein trong mau
r& Ba kich duoc tién hanh bang phwong phap HPLC-
DAD tham khao theo quy trinh da dugc Bui Qudc Thai
va cong sy [5] xay dung va tham dinh nim 2016. Tuy
nhién, dung moi chiét mau dugc sir dung trong nghién
ctu 1a ethanol 40% thay vi methanol nhu trong nghién
ctru ciia Bui Qudc Thai. Phuong phap dugc tién hanh
tham dinh mot s6 chi tiéu nhu: DY ddc higu, do thich
hop cua hé thong séc ky, do tuyén tinh, d6 dung, do lap
lai va d6 chinh x4c trung gian trén mau 5TGO7 trude khi
dinh luong cac mau Ba kich trong nghién ciru.

3. Két qua va ban luin
3.1. Két qua
3.1.1. Két qua nghién ciru vé ddc diém hinh thdi

Céc mau nghién ctru tai Tay Giang c6 dic diém hinh
thai dugc mo ta nhu sau: Cay day leo bang than quén.
RéE phinh to thanh cu, hinh try, méap, van veo, tir 1 ci
chinh phén thanh 2 hodc nhiéu nhanh gdm 2-3 nhanh
cAp hai; tir nhanh cp hai phan thanh 3-5 nhanh cép ba,
¢6 thé phan téi nhanh cip nam.

Puong kinh cu chinh tir 4-8 mm; chidu dai cu tir
15-40 cm. Cu thuong hoi thit lai tao thanh cac ddt co
chiéu dai tir 1-3 cm, trong giéng rudt ga. Vo ngoai mau
vang tring, thit mau tring hoi vang, c6 thé c6 anh tim,
trén mat vo ¢ nhiéu van doc, 16i dang soi, c6 gai, ty 1¢
16i/ca thay ddi tir 1/5-1/3.

Théan leo, duong kinh 2 mm mau xanh hoéc tim, bé
mit nhin hodc phi 16ng thua hodc day; than gia 6 mau
nau, xanh ddm hoac tim dam, 16ng rung dan; thuong
nhén, mdi gidéng dai 4-15 cm.

L4 don, moc ddi; cuéng dai 3-9 mm, dudng kinh
1-2 mm, nhin hodc phu 16ng ngin hay dai; phién 14 day
hodc moéng, c6 hinh trang, hinh bau duc thuén nhon,
hinh bau duc hodc hinh gén tron, dai 5-13 cm, rong
2,5-5 cm, chi s 14 1-3,5; gbc 14 tron hodc nhon, mép
nguyén hay luon song doi khi c¢6 16ng mi; ngon 1a nhon
hodc hoi ti; mit trén va mit dudi nhan hodc c6 long
ngin; thudng c¢6 hdc Domatia - hdc giita gan chinh va
phu c6 phu 16ng; gan 14 hinh 16ng chim, gém 6 -12 cip
gan phu roi hodc ndi tiép nhau & gan mép 14; gan chinh
ndi 13 va ¢ 16ng hodc nhan & mit dudi; mau xanh, gan
cép 3 hinh mang. L4 kém mong, dinh nhau, 6m ly than,
han lién, dai 2-4 mm, mau trang xanh hay tim, c6 phu
16ng ngén va thua, dinh ngang hoic hoi nhon.

Cum hoa dang tan, gém 4-5 tan moc ¢ nach 14 hay
dau canh, mdi tan mang 1-5-10 hoa; cudng tan dai
0,3-4 cm, duong kinh 1-2 mm, cé phu 16ng. Hoa nhd,
déu, ludng tinh, khi m&i né mau xanh, tring, sau nga
sang vang. Dai 3-4, han lién hinh éng, rong 2-3 mm, dai
3-4 mm, mau xanh, thuong phu 16ng day hodc thua, trén
chia 2, 3 hodc 4 thuy, dai 1-4 mm, rong 1-3 mm. Trang
3-4, ¢6 phin méng dinh nhau tao thanh éng hinh chum
hodc hinh try, duong kinh 2-3 mm, cao 2-4 mm, phu
16ng & mit ngoai day hay thua; phan trén roi, hinh tam
giac, dai, rong khoang 3 mm, mat ngoai nhan hay phu
16ng, mat trong c6 mot vong 16ng ¢ phia trén hong trang
day dac, théng, mau tréng, dai khoang 1 mm. B nhi
3-4, 101, chi nhi dinh vao hong trang; chi nhi rat ngén;
bao phén 2 6, dai 1 mm, thudn hai dau, ntt doc. Bo nhuy
gdm 2 14 nodn dinh nhau tao thanh bau dudi, 4 6, duong
kinh 2-3 mm; bé mit bau nhin hodc c6 long thua, ngén.

Cum qua moc thanh tdn. Qua hinh cu, tir
1-5 qua/1 tan, qua roi hodc qua kép. B& mit qua phu
long hodc nhan, xanh khi non va chuyén mau cam khi
chin, mang dai con lai trén dinh qua. Hat 3-4/ qua, bé
mit c6 16ng mau tring (Hinh 1).

3.1.2. Giam dinh tén khoa hoc cdc mau nghién ciru

Dua trén dic diém hinh thai duoc mo ta, dbi chiéu véi
cac ban mo ta va cac khoa phan loai chi Nhau (Morinda
L.) trong thuc vat chi Trung Quéc [10], ban md ta cac
loai thudc chi Nhau (Morinda L.) tai Viét Nam [1],[2],
cac mau nghién ciru da duge xéac dinh c6 tén khoa hoc 1a
Morinda officinalis F.C.How.
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1. Dang séng;
2. Hinh thdi ré;
3a, 3b, 3c. Bé mdt than;
4a, 4b, 4c, 4d. Hinh thai la kem,
5. Cdc dang phién ld;
6a, 6b. Meép la;
7a, 7b. Mat duoi ld,
8a, 8b. Mat trén la;
9a, 9b, 9¢, 9d. Cdc kiéu cum qua
va bé mat qua,
9e. Qua b6 ngang va hat;
10a, 10b, 10c, 10d. Céc kiéu cum hoa;
10e, 10f, 10g, 10h. Hinh thdi va trang hoa;
10i. Bic diém trang hoa va nhi;
10k. Bau cdt ngang.

Hinh 1. Pic diém hinh thai cac mau Ba kich nghién cieu tai Tay Giang
3.1.3. Két qua nghién civu da dang di truyén

Két qua phan tich dua vao doan trinh tu ITS1-5,8S-ITS2 cho théy, cac mau Ba kich thudc loai Morinda officinalis
F.C.How thu thap tai cac dia phuong khac nhau cua Viét Nam, trong d6 tap trung chu yéu tai mot sd tinh Mién Béc
va Mién Nam Trung B6 (huyén Ty Giang, tinh Quang Nam) la kha da dang vé mat di truyén, c6 su twong dong di
truyén cao clia mot sb mau trong 14 trinh ty. Hé ) tuong déng cao nhét 1a 100%, con hé sb thép nht 13 98,02%;
khoang cach di truyén gan nhat 1a 0,00 va xa nhat 13 0,0198.

Tap chi KIEM NGHIEM THUOC - S6 3.2020; Tép 18.(69) 27



Két qua phan tich cdy quan hé phat sinh trén hinh cho thiy 14 miu Ba kich nghién ctru phan thanh 2 nhanh chinh:
* Nhom I: gdm cac mau: 1TGO5, 1TG06, 1TG34, 3TG04, 4TG65
* Nhom I1: gém cac mau: BK1, BK2, BK3, BK4, BK6, 1TG10; 3TG08, 4TG63, 5TG07

Nhu vy, cac mau Ba kich 1TGO0S, 1TG06, 1TG34, 3TG04, 4TG65 1a nhitng cdy ban dia ciia TAy Giang, Quang
Nam c6 mbi quan hé gén glii v&i nhau trong khi cac mau con lai 1a 1TG10; 3TG08, 4TG63, 5TGO7 cb mdi quan h¢
di truyén gén gili v6i cic mau Ba kich thu tai Mién Bic.

1TGL1LO

3TGO8

4TGG63

5TGO7

BK1

BK2

BK3

BK4

BKS

1TGOS

1TGO6
81.8

1TG34

3TCO4

ATGCES

Hinh 2. Cdy quan hé phat sinh gitta 14 mau Ba kich nghién ciru

3.1.4. Két qua nghién ciru thanh phan héa hoc

Sau khi tién hanh tham dinh phuong phap dinh lugng nystose bang k¥ thuat HPLC véi detector tan xa bay hoi —
ELSD va phuong phap dinh lugng monotropein bang ky thuat HPLC — DAD trén céc chi tiéu nhu da trinh bay cho
thdy hai phuong phap dat yéu cau ciia phuong phap phan tich theo tiéu chuin cia AOAC. Tién hanh dinh luong hai
chét trén 08 mau dugc liéu Ba kich thu tai cac vung khac nhau ¢ Viét Nam thu duoc két qua ham lugng nystose dao
dong tr 0,970 dén 9,488% so vé6i duoc liéu kho tuyét d6i bo 16i; mau 3TG04 va 4TG63 1an luot 14 hai mau c6 ham
luong cao nhét va théip nhét. Trong khi d6, ham lugng monotropein dao dong tir 0,739 dén 2,156%: mau 5TGO7 va
4TG63 1an luot 1 hai mau c6 ham lugng cao nhit va thap nhét.

3.2. Ban lugn

3.2.1. Ban ludn vé dac diém hinh thdi

Dé tai da thu duoc 14 mau Ba kich ¢6 tén khoa hoc 13 Morinda officinalis F. C. How. trong d6 ¢6 05 miu Ba kich
thu hai tai Mién Béc (Thai Nguyén va Quang Ninh) va 09 mau Ba kich thu héi tai huyén Tay Giang, tinh Quang
Nam Két qua phén tich ddc diém hinh thai ctia 09 mau nghlen ctru tai Tay Glang cho thay nhlmg dic diém da dang
vé mat hinh thai tvong tu nhu céc nghién ctru khac nhu vé mat do cac nut thit rut ga, mau sic cta ré, mau sic, bé
mit than, hinh thai, mau sic, bé mat 1a, kiéu cum hoa, cum qua, hinh dang trang, qua don/kép [3],[4]. Tuy nhién,
trén 09 mau tai Tay Giang ciing xuét hién mot s6 dic diém khac biét so véi nhitng dac diém da duoc cong bd trong
céc nghién ciru trén nhu phién 14 mong (mau 1TG34; 4TG63; 1TG06), hdc 16ng giira gan chinh va gan phu ndi rd &
mit trén (miu 1TGO6); dai hoa it phét trién (mau 1TGO6); phién 14 c6 hinh gan tron (mau 4TG65).
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Bing 1. Két qua ham lwong nystose va monotropein trong mot s6 mau Ba kich nghién ciru (%)

o HdnAz lu’g'if’g‘r nystose Him lirong Ham lu’g'fng | Ham twong
STT Ky lit.eu Lin trén {cAhoz lu;_angﬂ trung binh RSD monotrogem trfn trung binh RSD
mdu dugc lt_eg khéo tuyét (%) (%) dtr_o'f ll_e;l‘l kho (%) (%)
doi (%) tuyét doi (%)

1 7,33 0,866

1 BK1 2 7,31 7,285 0,75 0,889 0,884 1,83
3 7,22 0,897
1 4,65 1,435

2 BK3 2 4,54 4,610 1,26 1,441 1,439 0,22
3 4,64 1,440
1 8,76 0,774

3 BK4 2 9,05 8,958 1,95 0,772 0,773 0,18
3 9,07 0,772
1 6,21 0,927

4 BK6 2 6,15 6,139 1,36 0,920 0,918 1,14
3 6,05 0,906
1 9,16 1,425

5 1TGOS 2 9,12 9,180 0,77 1,432 1,430 0,25
3 9,26 1,431
1 9,59 2,095

6 3TG04 2 9,56 9,488 1,61 2,085 2,090 0,25
3 9,31 2,092
1 0,98 0,748

7 4TG63 2 0,97 0,970 1,53 0,735 0,739 1,12
3 0,95 0,734
1 6,20 2,147

8 STGO7 2 6,19 6,195 0,12 2,164 2,156 0,41
3 6,19 2,159

Hinh 3. Ddc diém hinh thdi ddc trung ciia Ba kich Tay Giang
1. Phién I mong; 2. Hoc léng néi ré mdt trén ld; 3. Pai hoa it phat trién; 4. Phién ld hinh gan tron
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3.2.2. Ban ludn vé da dang di truyén

Két qua nghién ciru da dang di truyén chi ra ring, 14
mau nghién ctru co su sai khac vé mat di truyén tr 0,00
- 1,8%. Nghién clru cua Ding va cong su [7],[8] da chi
ra su sai khac vé doan trinh tu ITS cta cac mau Ba kich
tai Trung Qudc 12 0,00 - 6,00% va nghién cuu cua Ngo
Thi Thu Hién [3] cho két qua sy sai khac cta 11 mau Ba
kich tai cac tinh Mién Bac Viét Nam 1a 1,00 - 9,00%.
Nhu vay, 14 mau Ba kich trong nghién ctru khong c6 su
khac biét qua lén vé mat di truyén khi so sanh véi hai
nghién ctru trén.

Mit khac, dua trén cdy quan hé phat sinh, 09 mau
Ba kich tai Tay Giang chia lam hai nhom, trong khi céc
méu Ba kich Mién Béc khong c6 sy phan nhém. Mau
1TG10 nghi ngd ¢6 ngudn gdc tai Mién Bic tir cac du
an tai tro cay giéng cho viéc trong va phat trién ciy Ba
kich tai dia phwong, 03 mau con lai déu 1a cac miu thu
duogc trong vung sinh thai tu nhién cta cay Ba kich trong
d6 ¢6 mau 3TGO8 da duoc thudn hoa & vuon tréng tai xa
Lang, huyén Tay Giang, tinh Quang Nam, su khac biét
nay cho thiy su da dang nhét dinh cta cic miu Ba kich
trong va tu nhién tai Ty Giang.

3.2.3. Ban ludn vé thanh phan héa hoc

Phuong phap dinh luong nystose, hop chit thudc
nhom polysaccharid st dung detector tan xa bay hoi -
ELSD cho d6 tin cdy cao. Phuong phap dugc tham khao
theo chuyén luan Ba kich trong Dugc dién Trung Qubc
[6] c6 tinh chinh x4c hon so vai k¥ thudt HPTLC trong
mdt sb nghién ciru tai Viét Nam [9].

Tai Trung Quédc, Liu va cOng sy xac dinh ham lugng
nystose trén mau Ba kich tai Quang Pong, Trung Qubc
bang k¥ thuat HPLC cho két qua ham lugng nystose
khoang 6,65% [11]. Tai Viét Nam, nam 2018, Nguyén
Thi Phuong di st dung ky thuat HPTLC két hop may
SCAN sau khi phun thudc thir @ xac dinh ham luong
nystose cua cac mau Ba kich tai Viét Nam, két qua cu
thé 1a: Tra Linh - Cao Bang (4,56 - 5,13%); Ba Ché -
Quang Ninh (5,93 - 7,23%) va Hoanh B6 - Quéng Ninh
(4,11 - 5,84%) [9]. Trong khi d6, ham lugng nystose cta
cac mau nghién ctiu ctia dé tai tir 0,970 - 9,488%.

Ham lugng nystose tai 4 mau ré Ba kich thu tai Mién
Béc va 4 mau thu tai Tay Giang - Quang Nam khong
cho théy su khac biét ro rét véi su dao dong lan luot 1a
6,139 - 8,958% va 0,970 - 9,488%. Mau 4TG63 c6 kich
thude ci twong ddi 16n (theo kinh nghiém nguoi dan
dia phuong c6 thé 1a cu tir 4-6 nim) nhung lai cho ham
lugng nystose thap nhét (0,97%). R& miu BK1 c6 mau
tim ro nhat, duong kinh 16n nhét, nhiéu nat that rudt ga

nhung ham lugng hoat chit nystose lai khong qua cao so
v6i cac mau con lai (7,285%). Nhu vay, chua thé khéng
dinh duoc su lién quan giita mirc d6 tim cua thit ré va )
tudi dén ham lugng cua nystose trong ré.

Dé c6 thé danh gia day dii hon vé chat lwong ctia
Ba kich tai Tay Giang, nhém nghién ctu da tién hanh
dinh luong thém mat chit thuoc nhom iridoid glycosid
1a monotropein. Sau khi tham dinh phuong phap dinh
luong monotropein — mot hop chét c6 tac dung chdng
viém quan trong va c6 ham lugng cao trong ré Ba kich
béng k¥ thuat HPLC-DAD véi cac chi ti€u co ban can
thiét nhu do dac hiéu, tinh tuong thich cua hé théng sdc
ky, khoang tuyén tinh, do chinh xac va d6 ding cho cac
két qua c6 do tin cay cao.

Ham lwong monotropein trong mét s mau Ba kich
theo mot s6 nghién ctru trén Thé gidi dao dong tir 11,832
dén 12,791 mg/g dugc lidu kho [11] trong khi két qua
cuia dé tai ham luong dao dong tir 0,739 dén 2,156%.
Trong d6, cac mau thu tai Ty Giang c6 xu huéng ham
lwong monotropein cao hon cac mau tai Mién Béc véi
gia tri 1an luot 1a 0,739 - 2,156% va 0,773 - 1,439%.
Mau 4TG63 tai Tay Giang c6 ham luong thip nhét
(0,739%) va gan v6i ham lugng cia mau BK4 tai Mién
Béc (0,773%) trong khi hai mau 3TG04 va 5TGO7 tai
Tay Giang 1a hai mau c6 ham luong monotropein cao
nhét trong 8 mau nghién ctru (2,090 va 2,156%).

Trong s6 04 méau ré Ba kich thu tai Tay Giang,
3TG04 va 5STGO7 1a hai mau c6 ham luong ca hai thanh
phan nystose va monotropein cao nhét trong 8 mau dugc
phan tich trong khi 4TG63 lai 1a mau c6 ham lugng thip
nhit. Pay 13 mot trong nhiing co s ban dau nham lya
chon duoc mot sé giéng Ba kich tai Tay Giang c6 ham
lugng hoat chét cao, phuc vu cong tac nhan giéng, tréng
trot Ba kich tai dia phuong.

Nhu vay, voi nhimg két qua nghién ctru bude dau vé
dic diém thuc vat, da dang di truyén va thanh phan hoa
hoc, nhan thiy cdc miu Ba kich & Tay Giang c6 su da
dang nhét dinh vé dic diém hinh thai va di truyén S0 V01
c4c mau Ba kich phd bién ¢ Mién Bic. V& chét luong
ré Ba kich, qua cac két qua nghién ctru thu dwoc nhan
thdy khong c6 sy khac biét qua 1 rang vé ham lugng hai
thanh phan chinh 1a nystose va monotropein trong cac
mau khac nhau vé vi tri dia 1y, su khac biét xuat phat tir
dic tinh khac nhau ciia nhitng gidng Ba kich khac nhau.
Diéu nay la co sé cho viéc lya chon cac giéng Ba kich
thich hop dé tang hiéu qua kinh té cho dia phuong.

4. Két luan

Da mo ta ddc diém hinh thai cia 09 miu mang tén Ba
kich tai Tay Giang, giam dinh tén khoa hoc 1a Morinda
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officinalis F.C.How. Cac mau M. officinalis F.C.How tai
Tay Giang c6 su dang dang vé hinh thai, mot s6 dic diém
nhu d day phién 1a, hinh dang phién 14, hinh dang dai
hoa ¢ su khéc biét véi cac mau M. officinalis F.C. How
da dugc mo ta ¢ Viét Nam.

Pa tach chiét va gidi trinh ty duoc doan trinh tu
ITS-rADN, xay dung cay da dang dua trén doan trinh tu
ITS ctia 14 mau thudc lodi M. officinalis F.C.How c6 su

sai khac vé doan trinh ty ADN, khoang cach di truyén
gan nhat 14 0,00 va xa nhét 1 0,0198. Két qua phan tich
cdy quan hé phat sinh cho thay 14 mau Ba kich nghién
ctru phan thanh 2 nhéanh.

Da dinh luong nystose va monotropein trong 8 mau
1é& Ba kich c6 d¢ tudi tir 4-6 ndm tudi, ham luong tuong
ung 12 0,970 —9,488% va 0,739 - 2,156% tinh theo trong
luong kho tuyét d6i cua dugce liéu bo 15i.

Tai liéu tham khao

1.V Van Chi (2012), Tir dién cdy thuoc Viét Nam, Nha xuét ban Y hoc, tap 1, tr. 68- 69.

2. V6 Van Chi (2004), Tir dién thiee vit théng dung, Nha xuit ban Khoa hoc k¥ thuat, tap 1.

3. Ngb Thi Thu Hién (2016), “Nghién citu da dang di truyén nguon gen ciia cdy Ba kich (Morinda officinalis How.) &
Mién Bdc Viét Nam”, Luan van Thac si Duoc hoc - Truong Pai hoc Dugc Ha Noi.

4. Lé Hoang Khan (2018), “Nghién citu tinh da dang di truyén cia cdy Ba kich tai Quang Nam - Pa Néing bang chi thi
phan tir RAPD”, Van phong hop tac khoa sinh mdi truong va hoi dong vat Frankfur.

5. Bui Qubc Thai (2016), Nghién cieu chiét xudt, phan ldp va tinh ché Monotropein tir Ba kich lam nguyén liéu thiét ldp
chudn, Luan van Thac s Duoc hoc - Truong Pai hoc Dugc Ha Noi.

6. Chinese Pharmacopoeia Commission (2015), Pharmacopoeia of people’s republic of China, vol. 1, 284-285.

7. Ding P. et al. (2006), “RAPD analysis on germplasm resources of different farm races of Morinda officinalis”, Zhong
Yao, vol. 29(1), 1-3.

8. Ding P. et al. (2012), “Genuineness of Morinda officinalis How germplasm inferred from ITS sequences variation of
nuclear ribosomal DNA”, Acta pharmaceutica Sinica, vol. 47(4), 535-540.

9. Nguyen Thi Phuong et al. (2018), “HPTLC Densitometry method for the quantification of nystose in Radix Morindae
officinalis collected from different regions in Vietnam”, Journal of Medicinal Materials, vol. 23, 131- 136.

10. Tao Chenetal. (2011), Rubiaceae In: Wu, Z. Y., P. H. Raven & D. Y. Hong, (eds.), Flora of China, Vol. 19 (Cucurbitaceae
through Valerianaceae, with Annonaceae and Berberidaceae), Science Press, Beijing, and Missouri Botanical Garden
Press, St. Louis.

11. Zhang J.H. et al. (2018), “Morinda officinalis How - A comprehensive review of traditional uses, phytochemistry and
pharmacology”, J Ethnopharmacol, vol. 213, 230-255.

SUMMARY

The study has collected night samples called “Ba kich” at Tay Giang, Quang Nam. These samples were identified
scientific name are Morinda officinalis F.C.How with some botany characteristics that different from 05 samples collected
from Quang Ninh and Thai Nguyén such as leaf thickness, leaf shape, sepals. ITS-rADN sequences were extracted and
sequenced, 14 samples of M. officinalis F.C.How had differences in DNA sequences, the nearest genetic distance was
0.00 and the farthest was 0.0198. The results of the relation tree analysis generated that 09 samples were divided into
2 branches with a number of samples lying in the same branch with the Northern research samples. Evaluation Nystose
and Monotropein content in eight samples of M. officinalis F.C.How roots aged 3-6 years old, the contents were
0.970 — 9.488% and 0.739 — 2.156% by dried materials, respectively. There was the same in content of two main
components between Tay Giang and Northern samples.

(Ngay nhan bai: 0/03/2019 ; Ngay phan bién: 20/04/2020 ; Ngay duyét dang: 27/06/2020)
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MUC LUC

® Nghién cwru khoa hoc

- Nghién ctru dinh lugng Monotropein trong duoc liéu Ba kich (Radix Morindae officinalis)
bang phuong phap HPLC.

PHAM VAN KIEN, PHAM TH] LINH GIANG, HOANG QUYNH HOA, TRAN VAN ON, POAN CAO SON
- Pinh luong ddng thoi Amlodipin, Losartan va Acid losartan carboxylic trong huyét tuong
nguoi bang phuong phap LC-MS/MS.
DOAN CAO SON, HOANG VAN DUC, PHAN THI NGHIA, TA MANH HUNG
- Xay dung va tham dinh quy trinh dinh luong Trypsin trong ché pham vién nén bao tan trong
rudt Trypsin — Chymotrypsin bang phuong phap do quang dong hoc.
LE VAN PAT, HOANG XUAN QUANG, NGUYEN TH] LIEN
- Nghién ciru chiét xuat, phan 1ap va tinh ché Gracillin tir than ré cay Bay 14 mot hoa (Paris
polyphylla var. Chinensis Smith.).
CAO NGOC ANH, PO THI HA, THAI NGUYEN HUNG THU
- Nghién ctru dic diém hinh thai, da dang di truyén va thanh phan hoa hoc ctia ciy Ba kich tai
huyén Tay Giang, tinh Quang Nam.
PHAM THJ LINH GIANG, HOANG QUYNH HOA, NGHIEM PUC TRONG, TRAN VAN ON
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