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Linh vuc ky thuit dwoc dé cap

Sang ché thudc linh vuc tim kiém céc hop chit c6 nguén gdc tir thién nhién ¢6 tic dung
khéng viém nham nghién ctru img dung dé te ché, didu tri cac tridu ching viém. Cu thé,
sang ché dé cap dén phuong phdp phan lp va tac dung khang viém cta hop chat

piperlongoside C méi phan trén mat dét loai tidu 16t Piper longum L. & Viét Nam.

Tinh trang ky thuit cia sing ché

Viéc nghién ctru, phat hién cac hgp chAt méi 6 hoat tinh sinh hoc tir thién nhién nhim
bao vé strc khée ciia con ngudi 1a mot trong nhitng nhiém vu quan trong dit ra cho cac nha
khoa hoc. Viém 1 can bénh rat phd bién & Viét Nam ciing nhu trén thé giéi. Viém 1a mot
chudi cac hién twong do nhiéu tic nhan nhu nhiém tring, cac phan tmg mién dich, ton
thuong do nhiét hodc vat ly gy ra cac dau hiéu lam sang dic trung: sung, néng, do, va
dau, do cac mach mau gidn nd, dua nhiéu méu dén noi tn thuong. Cac bach ciu cling theo
mach mau xam nhép vao mo, tiét cac chit nham tiéu diét hoic trung hoa céc tac nhan giy
tdn thuong. Khi viém khong lanh s& c6 thé tré thanh viém man tinh. Trai nguoc véi cac
thudc diéu tri viém theo con dudng téng hop, cic duoc phim c6 ngudn gbc thién nhién
ding trong phac db diéu tri viém lai khong xuét hién céc tac dung phu cho nguoi bénh. D3
tir 1au ching dugc st dung dé chita cac bénh vé viém nhu: s6t, dau da day, viem khop,...
Theo téng két ciia mot sd cong bd vé hoa duge cho thiy cac phenol va polyphenolic,
terpenoid, flavonoid, saponin la céc hop chét ¢6 ngudn gdc thién nhién c6 hoat tinh chéng
viém. Loai tiéu 16t Piper longum (P. longum) ciing thudong dugce st dung dé diéu tri viém.
Do vy, viéc diéu tra, nghién ctru vé thanh phn loai tidu 16t P. longum, ddc biét 1a phat
hién ra hop chat piperlongoside C méi tix phén trén mit dat loai P. longum s& c6 y nghia
khoa hoc va thuc tién cao. Nghién ctru nay s& gop phan lam rd gid tri cling nhu cong dung
ctia loai loai tiéu 16t P. longum. Vi vy, s& gop phan tich cuc vao viéc khai thac va st dung
mdt cach hop 1y ngudn tai nguyén thién nhién cua dat nudc.

Trong khuén khé nghién ctru, tap thé tac gia sang ché da di siu nghién cttu thanh phan
héa hoc cla loai tiéu 16t P. longum va da phan 1ap duge hop chét phenolic ¢6 ciu tric hoa

hoc méi 1a piperlongoside C. Bay la mét phat hién hoan toan méi, hop chat nay thude 16p
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chét thién nhién c6 tac dung khang viém nhim nghién ctu Gtng dung d8 G ché, diéu tri
cac triéu ching viem. Cu thé, sang ché d& cap dén phuong phdp phén lap va tac dung
khang viém cta hop chét piperlongoside C chua dugc phat hién tr trude dén nay trén thé

gidi. Hop chét nay ciing dugc dénh gia tac dung khdng viém.

Ban chét k§ thuit ciia sing ché

Muc dich cua sang ché 1a d& xuét phuwong phép phan l4p hop chét piperlongoside C

c6 cong thuc (I) tu phéan trén mat dét loai P. Longum:

0
OH
HsC
OH
oHO oH
0 0
HO

OCH;

trong d6 quy trinh nay bao gdm céc budc:

(i) théi nho mAu 1a phdn trén mat dit loai P. longum, phoi kho roi nghién thanh bt

min, sau d6 ngdm chiét siéu am bot nay voi metanol 3 1an & nhiét d6 50°C;

(if) gom cac dich chiét & budc (i) lai, loc qua gidy loc va cat dé loai bo dung moi dudi

&p suat giam thu duoc cén chiét metanol;

(i) hoa tan can chiét metanol thu dwoc & trén véi nude cat roi chiét phan b lan luot
bang dung mdi n-hexan, roi dén diclometan va sau cung 13 etyl axetat, mdi dung mdi tién
hanh chiét 2 1An v6i t3 16 1/1 vé thé tich, tién hanh loai bo dung méi céc dich chiét dudi ap
suat giam thu dugc céc can chiét n-hexan (PL-1), diclometan (PL-2), etyl axetat (PL-3) va
dich chiét nudc (PL-4);

(iv) phan tach dich chiét nuéc (PL-4) trén cot séc ky diaion voi chét hép phu 1a
copolymer styrene-divynilbenzene (loai HP-20, duong kinh 0,5 mm, hang san xuat Merck)
v6i hon hop dung mdi ria giai ting dan ndng do6 metanol (M) trong nude (W) la M/W ti
16 25/75. 50/50, 75/25, 100/0 thu duoc bén phan doan ky hiéu lan luot tir PL-4A dén PL-4D;
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(v) gop hai phan doan PL-4B va PL-4C véi nhau, hoa tan hai phan doan niy bang

luong tdi thiéu rugu metylic va duge phan tach trén cot sac ky ai luc voi chat hap phu 1a

silica gel (loai Kiesegel 60, c& hat 230-400 mesh, hang san xuét Merck), hé dung moi rira
gii diclometan/rugu metylic (tang dén tir 40/1 dén 0/100, v/v) thu duge 6 phan doan ky
hiéu 1a PL-4E1 dén PL-4E6;

(vi) hoa tan phan doan phan doan PL-4E4 bang luong t6i thiéu ruou metylic rdi tién
hanh phén tach séc ky trén cot séc ky 4i luc v6i chat hap phu la pha dao (loai RP-18, c&
hat 30 - 50 pm, hing san xuat Fuji silysia Chemical Ltd.), véi hdn hop dung méi rira giai
ruou metylic/nude cAtti 16 1/1 vé thé tich, tao ra bdn phan doan nho hon, ki hiéu tir PL-

AF4A dén PL-4E4D:;

(vii) phan tach phan doan PL-4E4A trén c0t sdc ky 4i luc véi chét hip phu 14 silica
gel (loai Kiesegel 60, c& hat 230-400 mesh, hang san xuat Merck), hé dung moi rira giai
diclometan/ruou metylic/nudc cat ti 16 5/1/0,1 vé thé tich nhdm thu dugc 3 phan doan nho

hon ki hiéu 1a PL-4E4A1 dén PL-4E4A3;

(viii) thu hop chét piperlongoside C & dang chét rin khéng mau tir phan doan PL-
AE4A1 khi sir dung hé thong séc ky 16ng hiéu ning cao HPLC véi cot J’sphere H-80 (150

x 200 mm), diéu kién dung mdi axetonitril 16% trong nudc.

Muc dich khéc ciia sang ché 1a d& cap dén hop chat piperlongoside C ¢6 cong thirc
(D). Hop chit piperlongoside C theo sang ché thé hién tac dung khang viém c6 thé str dung

dé phat trién thanh cac san phim hd tro diéu tri céc bénh c6 tac nhan gdy viém.

M3 ta chi tiét sang ché

M3au trén mit dat P. longum dugc thu tai Mé Linh, Vinh Phuc thdng 11 ndm 2021.
Tén khoa hoc dugc giam dinh béi TS. Nguyén Thé Cudng, Vién Sinh thai va Tai nguyén
Sinh vat. Mau tiéu ban (NCCT-P136) dugc luu gift tai Vién Sinh thai va Tai nguyén Sinh
vét. Miu P. longum dugc thai nho, phoi khd rdi nghién thanh bot min, sau d6 bt nay dugc
ngam chiét siéu am 3 lan, m3i 14n 60 phit, v6i metanol & nhiét @ 50°C, mdi 1an 20 lit, sau
d6 tién hanh chiét xut, phan 1ap va xac dinh cAu trac hoa hoc theo cac phuong phap mo
ta dudi day: Sic ky 16p moéng (TLC) duoc thyuc hién trén ban mong trang san (loai DC-
Alufolien 60 F254 (Merck 1,05715) hodic RP18 F254s (Merck). Phat hién chét bing dén
tr ngoai & hai budc song 254 nm va 365 nm hodc dung thudc thir 13 dung dich H2SO4 10%
duoc phun déu 1én ban mong, sdy kho roi ho néng tir tix dén khi hién mau. Sic ky cot duge

3
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tién hanh véi chit hdp phu 14 silica gel hodc pha dao. Silica gel c6 ¢& hat 1a 40-63 pm (230-
400 mesh, Merck). Pha dao RP-18 (30 - 50 pm, Fuji silysia Chemical Ltd). Phé cong
hudng tir hat nhan (NMR) dugc do trén méy Bruker AM600 FT NMR. Pho khéi luong
phén giai cao dugc do trén may Agilent 6530 Accurate-Mass Q-TOF LC/MS.

Theo m6t khia canh, sang ché @& cap dén hop chét piperlongoside C ¢ cong thie (I):

o)
OH
H5C
OH
0O HO OH
O (@)
HO

OCH,4
I

Hop chit piperlongoside C 1a hop chét c6 cAu triic hoa hoc méi. Cac thong sb héa

1y cua cac hop chét nay nhu sau:
Hop chét piperlongoside C:
+ Cong thitc phan tir: Ci1sH26010;
+ Khdi luong phéan tir: M = 402;
Céc thong sb vat 1y
+ Chét ran khéng mau;
+ Do quay cuc [o]2: +12,9° (¢ 0,03, MeOH);
+ UV (MeOH, ¢ 0,1 mg/mL) hmax (log €): 227 (1,80), 275 (1,68), 308 (1.54);
+ IR vmax (KBr): 3428, 2935, 1712, 1650, 1078 cm™;

+ Phd khéi luong phén giai cao HR-MS-ESI tai m/z 420,1872 [M + NH4]" tinh
toan ly thuyét cho cong thue [Ci1sH3oNO10]", tai m/z 403,1596 [M + H]J", tinh toan
Iy thuyét cho cong thitc [CisH27O10]", tai 72/z 425.1417 [M + Na]®, tinh toan ly
thuyét cho cong thirc [C1sH26010Na]".

Theo mét khia canh khac, sang ché d& cap dén phuong phap phan 1ap hop chat

piperlongoside C c6 cong thirc (T) tir phén trén mét dét cua cay P. longum nhu sau:
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(i) thai nho mAu 1a phan trén mit dét loai P. longum, phoi kho roi nghién thanh bot

min, sau d6 ngdm chiét siéu Am bot ndy voi metanol 3 lan & nhiét do 50°C;

(ii) gom céac dich chiét & budc (i) lai, loc qua gidy loc va cAt dé loai bd dung méi dudi

ap suat giam thu dugc can chict metanol;

(iii) hoa tan cdn chiét metanol thu dugc & trén v6i nude cét rdi chiét phan bd 1an luot
bing dung moi n-hexan, roi dén diclometan va sau cung la etyl axetat, mdi dung mdi tién
hanh chiét 2 14n v6i 5 1& 1/1 vé thé tich, tién hanh loai bo dung mdi cac dich chiét dudi 4p
suat giam thu dugc cac can chiét n-hexan (PL-1), diclometan (PL-2), etyl axetat (PL-3) va
dich chiét nuéc (PL-4);

(iv) phan tach dich chiét nudc (PL-4) trén cdt sdc ky diaion v6i chét hip phu la
copolymer styrene-divynilbenzene (loai HP-20, duong kinh 0,5 mm, hang san xuat Merck)
v6i hdn hop dung moi rira giai tang dan ndng d6 methanol (M) trong nude (W) 1a M/W ti
16 25/75, 50/50, 75/25, 100/0 thu dugc bén phan doan ky hiéu 1an lugt tir PL-4A dén PL-4D;

(v) gop hai phan doan PL-4B va PL-4C v6i nhau, hoa tan hai phan doan nay bing
lugong t1 thiéu ruou metylic va dugc phén tach trén cot séc ky ai luc voi chét hép phu la
silica gel (loai Kiesegel 60, c& hat 230-400 mesh, hang san xuét Merck), hé dung moi rira
giai diclometan/rugu metylic (tang dan tr 40/1 d&n 0/100, v/v) thu duoc 6 phan doan ky
hiéu 1a PL-4E1 dén PL-4E6;

(vi) hoa tan phan doan phan doan PL-4E4 bing lugng tdi thiéu ruou metylic rdi tién
hanh phan tach séc ky trén cot sic ky &i luc voi chat hap phu la pha dao (loai RP-18, c&
hat 30 - 50 pm, hang san xuat Fuji silysia Chemical Ltd.), véi hdn hop dung mdi rua giai
ruou metylic/nude cAt ti 18 1/1 vé thé tich, tao ra bbn phan doan nho hon, ki hiéu tir PL-

AF4A dén PL-4E4D:

(vii) phan tach phan doan PL-4E4A trén cdt sic ky 4i lyc voi chat hap phu 1a silica
gel (loai Kiesegel 60, c& hat 230-400 mesh, hing san xuét Merck), hé dung mdi rira giai
diclometan/ruou metylic/nuéce cat ti 16 5/1/0,1 vé thé tich nhim thu duoc 3 phan doan nho

hon ki hiéu 1a PL-4E4A 1 dén PL-4E4A3;

(viii) thu hop chit piperlongoside C & dang chét rin khong mau tir phan doan PL-
4FB4A1 khi stt dung hé thdng séc ky 1ong hiéu ndng cao HPLC véi cot J’sphere H-80 (150

x 200 mm), diéu kién dung moi axetonitril 16% trong nudc.
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Vi du thwe hién sdng ché
Vi du 1: Phén 1&p hop chét piperlongoside C tir phan trén mit d4t cta cay P. longum

MAu trén mat dit cay P. longum duoc thai nho, phoi kho roi nghién thanh bt min,
sau d6 bot nay dugc ngdm chiét siéu &m voi metanol 3 1an & nhiét do 50°C, mdi 1an 20 lit

trong 60 phut.

Céc dich chiét & buée (i) duoc gom lai, loc qua gidy loc va cét dé loai bo dung méi

dudi 4p suat giam thu duge cdn chiét metanol.

Can chiét metanol dugc hoa tan véi nude cét roi chiét phan b6 1an luot bang dung
moi n-hexan, roi dén diclometan va sau cung la etyl axetat, mdi dung moi tién hanh chiét
2 1An v6i ty 18 1/1 vé thé tich. Céc dich chiét dugc tién hanh loai bo dung moi dudi 4p sudt
giam thu dugc cac can chiét n-hexan (PL-1), diclometan (PL-2), etyl axetat (PL-3) va dich
chiét nuoc (PL-4).

Dich chiét nuéc (PL-4) duge tién hanh phan tach trén cot séc ky diaion voi chét hip
phu 14 copolymer styrene-divynilbenzene (loai HP-20, duong kinh 0,5 mm, hing san xuét
Merck) véi hdn hop dung mdi rira giai ting dan ndng do methanol (M) trong nude (W) la
M/W ti 18 25/75, 50/50, 75/25, 100/0 thu duge bén phan doan ky hiéu lan luot tir PL-4A
dén PL-4D.

Hai phan doan PL-4B (38g) va PL-4C (29g) dugc gdp lai v6i nhau, hoa tan hai phan
doan nay bang lugng i thiéu rugu metylic va dugc phén tach trén cot sac ky ai luc voi
chét hép phu la silica gel (loai Kiesegel 60, c& hat 230-400 mesh, héng san xuat Merck),
hé dung mdi ria giai diclometan/ruou metylic (tang dan tir 40/1 dén 0/100, v/v) thu duge
6 phan doan ky hiéu la PL-4E1 dén PL-4E6.

Hoa tan phan doan PL-4E4 (20g) bang lugng t6i thiéu rugu metylic rdi tién hanh
phan tach séc ky trén ct sic ky ai luc v6i chat hép phu 1a pha dao (loai RP-18, ¢& hat 30
- 50 pum, hang san xuat Fuji silysia Chemical Ltd.), véi hdn hop dung moi ria giai ruou
metylic/nudc cAt ti 18 1/1 vé thé tich, tao ra bbn phéan doan nho hon, ki hi¢u tir PL-4E4A
dén PL-4E4D.

Phan doan PL-4B4A (1,9g¢) duoc tiép tuc phan tach trén cot séc ky i luc voi chat
hép phu 1a silica gel (loai Kiesegel 60, c¢& hat 230-400 mesh, héng san xuét Merck), hé
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dung méi rira giai diclometan/ruou metylic/nudéce cAtti1e 5/1/0,1 vé thé tich nhim thu duoc

3 phéan doan nho hon ki hi¢u 1a PL-4E4A 1 dén PL-4E4A3.

Hop chit piperlongoside C thu duoc & dang chét rén khong mau tir phan doan PL-
AFE4A1 khi stt dung hé théng séc ky long hiéu ning cao HPLC v6i c6t I°sphere H-80 (150

x 200 mm), diéu kién dung moi axetonitril 16% trong nudc.
Hop chét piperlongoside C ¢6 cong thire (I):
+ Cong thirc phén tir: Ci1sH26010;
+ Khdi lugng phan tir: M = 402;
Céc thong s vat Iy:
+ Chét ran khong mau;
+ Do quay cuc [« : + 12,9° (¢ 0,03, MeOH);
+UV (MeOH, ¢ 0,1 mg/mL) Amax (log €): 227 (1,80), 275 (1,68), 308 (1,54);
+ TR vmax (KBr): 3428, 2935, 1712, 1650, 1078 cm™;

+ Phé khdi lvong phan giai cao HR-MS-ESI tai m/z 420,1872 [M + NH4]" tinh
toan 1y thuyét cho cong thitc [C1sH3NO1o]", tai m/z 403,1596 [M + H]", tinh toén ly
thuyét cho cong thitc [C1sH27010]", tai m/z 425,1417 [M + Na]", tinh toan ly thuyét cho
cong thuc [CisHzs010Na]";

+ Phé cong huong tir hat nhan duoc dua ra trong Bang 1 dudi day.

Bang 1. S6 lidu phd 'H- va '3C-NMR (&, ppm) ctia hop chét piperlongoside C

C oc® Ju® (dd boi, J = Hz)

1 68,9 4,09 (dd, 11,4, 4.8)
3,90%

D 80,3 4,69 (m)

3 62,1 3.86%/3,90*

1 104,9 [4,36(d, 7.8)

2 75,1 3,22 (dd, 9,0, 7,8)

3 78,0 3,37 (t, 9,0)

4" 71,6 3,21 (t, 9,0)

5 78,0 3,29 (m)

6’ 62,7 3,67 (dd, 12,0, 5.4)
3,84%

1" 1536 |-

X 1513 |-
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3" 112,5 |7,58(d, 1,8)
4 1322 |-
5" 124,6 | 6,76 (dd, 8.4, 1,8)
6" 115,7 |7.2314,8.4)
7" 1994 |-
8" 263 | 2.58(5)
OCH; 56,5 |3.91(s)

9 Po trong dung mdi CD3OD, *tin hiéu bi chong chap
Vi du 2: Thtr nghiém vé tac dung duoc Iy ctia hop chat piperlongoside C

Hop chét piperlongoside C theo sang ché duoc thir nghiém ve hoat tinh khang viém
nhu sau:

Xac dinh kha ning tc ché san sinh NO cta té bao macrophage RAW 264.7

Té bao RAW 274.7 dugc dua vao dia 96 giéng & ndng d¢ 2 x 10° th/giéng va nudi
trong ti 4m & 37°C va 5% CO; trong 24h.

Tiép theo, moi truong nudi ciy dugc loai bo, thay bang mdi truong DMEM khong
c6 FBS trong 3h.

Té bao sau d6 dugc i miu nghién ciru & cac ndng d6 khéc nhau trong 2h trudce khi
duoc kich thich san sinh yéu t6 NO bang LPS (1 pug/mL) trong 24h.

Mot s6 giéng khong duge G mau ma chi sir dung dung dich pha mau duoc coi 1a dbi
chimg 4m. Trong khi dbi chimg duong duoc st dung la NY-Metyl-L-arginine axetat (L-
NMMA) (Hang Sigma) & cac nong d6 100; 20; 4 va 0,8 pg/mL.

Nitrite (NOy), dugc xem 1 chi thi cho viéc tao NO, s&€ dugc xac dinh nho bd Griess
Reagent System (Promega Cooperation, WI, USA). Cu thé 1a, 100 uL mdi trudong nudi té
bao (0 miu) duoc chuyén sang dia 96 méi va duge thém vao 100 pL Griess reagent: 50
uL of 1% (w/v) sulfanilamide trong 5% (v/v) phosphoric acid va 50 pL 0,1% (w/v) N-1-
naphthyletylenediamine dihydrochloride pha trong nudc.

Hdn hop nay duoc U tiép & nhiét do phong trong 10 phut va ham luong nitrite s&
duoc do bing may microplate reader & budc séng 540 nm. Moi truong DMEM khong FBS
duoc st dung nhu giéng trang (blank).

Ham luong nitrite cia timg mau thi nghiém dugc xéc dinh nho vao duong cong
ham luong chudn NaNO va dugc so sanh % v6i miu chimg &m (LPS).

Kha ning trc ché san sinh NO ctia mau dugc x4c dinh nhd cong thue:

8
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% tic ché =100%- [ham luong NOsampi/ham lugng NOvps]*100

Phép thir duoc 1ap lai 3 14n dé dam béo tinh chinh xdc. Gia trj ICso (ndng do tc ché
50% su hinh thanh NO) s& duoc xéc dinh nh& vao phin mém mdy tinh TableCurve 2Dv4.

Phép thir sinh hoc xéc dinh kha ning gdy ddc € bao bang MTT.

Chét thtr (20 pl) duoc dua vao cac giéng cua khay 96 giéng dé c6 ndng do tuong tu
ndng d6 cta thi nghiém NO.

Sau khi didu chinh dé c6 mat do té bao phi hop, hit 180 L té bao vao cac giéng
ctia khay 96 giéng di c6 chét thir. Trén ciing mét dia thir, bd tri mot sb giéng dé lam dbi

chung khong c6 mau thtt, chi c6 dung moi pha mau 1a DMSO010%.
Dé dia nudi cdy vao trong tu 4m CO, & diéu kién 37°C, 5% COa, nudi trong thoi
gian 72 gio.
Sau 72 gio, 10 pl MTT (ndng d6 cudi cing la 5 mg/mL) duge cho vao mdi giéng.
Sau 4h, loai bo m6i trudng, tinh thé formazan dugc hoa tan bang 50 pl (DMSO) 100%.
Gia tri OD do & budc song 540 nm bing may quang phd.
Luong té bao sdng sot s& dugc tinh theo cong thirc:

0D (mau) — 0D (blank)
OD(DMSO) — OD(blank)

% té bao sdng =

Két qua dugc biéu thi trén Bang 2 dudi day.
Bang 2: Két qua hoat tinh (rc ché sy san sinh NO ciia hop chit piperlongoside C trén té
bao RAW264.7 duoc kich thich bang LPS

Hop chét ICso (UM) % song sot t€ bao (%)°
piperlongoside C 33,46 £2,13 95,13
L-NMMA® 32,51 +3.,70 91,50

NG-Metyl-L-arginine axetat (L-NMMA) la chat doi ching duong, ® tai nong do 100 uM

Hiéu qua c6 lgi cita sing ché

Sang ché d& cap dén phuong phap phan 1ap hop chét méi piperlongoside C tir phan
trén mat dét loai P. longum thu hai tai Mé Linh, Vinh Phuc. Hop chét nay thé hién hoat
tinh khang viém t6t so voi chat d6i ching L-NMMA. Sang ché nay tao co s& khoa hoc

vimg chéc cho céc nghién ctru tmg dung tiép theo nhdm tao ra cac dugc pham c6 tac dung
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hd trg diéu tri viém duya trén viée khai thac nguon dugc ligu qui, san co trong nudc vao

phuc vu cudc song.
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YEU CAU BAO HOQ
1. Hop chét piperlongoside C c6 cong thure (I):
o

OH

H,C
OH

O HO OH

I

2. Phuong phép phan lap hop chat piperlongoside C ¢6 cong thirc (I) theo diém 1 tir phan

trén mat dat loai P. longum, phuong phép nay bao gbm céc bude:

(i) thai nho mAu 1a phan trén mit dt loai P. longum, phoi khé rdi nghién thanh bot
min, sau d6 ngdm chiét siéu 4m bdt nay v4i metanol 3 1an & nhiét do 50°C;

(ii) gom céc dich chibt & bude (i) lai, loc qua gidy loc va cat dé loai bo dung moi dudi
ap suit giam thu dugc cin chiét metanol;

(iii) hoa tan cin chiét metanol thu duge & trén voi nude cht roi chiét phan bb 1an luot
bang dung mdi n-hexan, rdi dén diclometan va sau cung 1a etyl axetat, mdi dung mdi tién
hanh chiét 2 1an véi ty 16 1/1 vé thé tich, tién hanh loai bo dung mdi céc dich chiét dudi ap
suét giam thu duoc cac cin chiét n-hexan (PL-1), diclometan (PL-2), etyl axetat (PL-3) va
dich chiét nudc (PL-4);

(iv) phan tach dich chiét nuc (PL-4) trén cot séc ky diaion véi chéat hap phu la
copolymer styrene-divynilbenzene (loai HP-20, dudng kinh 0,5 mm, hang san xuit Merck)
véi hon hop dung mdi rira giai tang dan ndng d6 metanol (M) trong nude (W) 1a M/W ti
16 25/75, 50/50, 75/25, 100/0 thu dugc bén phan doan ky hiéu 1an luot tir PL-4A dén PL-
4D;

(v) gdp hai phan doan PL-4B va PL-4C véi nhau, hoa tan hai phén doan nay bang
luong tdi thiéu ruou metylic va duge phan tach trén cot sdc ky ai luc voi chét hép phu 1a
silica gel (loai Kiesegel 60, c& hat 230-400 mesh, hang san xuét Merck), hé dung moi rira
giai diclometan/rugu metylic (ting dan tir 40/1 dén 0/100, v/v) thu dugc 6 phan doan ky
hiéu 1a PL-4E1 dén PL-4E6;

11
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(vi) hoa tan phan doan PL-4E4 béng luong t6i thiéu ruou metylic rdi tién hanh phan
tach sc ky trén cot sic ky ai luc v6i chat hap phu 1a pha déo (loai RP-18, ¢& hat 30 - 50
um, hing san xuit Fuji silysia Chemical Ltd.), voi hdén hop dung mdi rira giai ruou
metylic/nudc cAt ti 18 1/1 vé thé tich, tao ra bdn phén doan nho hon, ki hiéu tir PL-4E4A
dén PL-4E4D;

(vii) phan tach phén doan PL-4E4A trén cot séc ky 4i luc vai chét hip phu 1a silica
gel (loai Kiesegel 60, c& hat 230-400 mesh, hdng san xuit Merck), hé dung moi rira giai
diclometan/ruou metylic/nudce cAt ti 18 5/1/0,1 vé thé tich nhim thu duoc 3 phan doan nho
hon ki hiéu 1a PL-4E4A 1 dén PL-4E4A3;

(viii) thu hop chét piperlongoside C & dang chét rin khong mau tr phan doan PL-
4F4A1 khi str dung hé thdng sic ky long hiéu ning cao HPLC véi cot J”sphere H-80 (150

x 200 mm), diéu kién dung méi axetonitril 16% trong nudc.
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