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LOT CAM POAN

Téi xin cam doan dé tai nghién ctru trong ludn vin nay la cong trinh
nghién ctiu cta t6i dudi sy hwéng din ctia TS. Nguyén Ha Thanh va PGS.TS.
Hoang Lé Tuan Anh.

Céc két qua nghién ciru d¢am bao trung thue va khach quan, mét phan da
dugc cong bd véi sy ddng ¥ va cho phép clia cic ddng tac gia. Cac s6 lidu, két
qua néu trong ludn van la trung thuc néu sai t6i hoan chiu trach nhiém trudc
phap luat.
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LOT CAM ON

Nghién ctru khoa hoc nay duoc hé tro boi Vién Han 1am Khoa hoc va
Céng nghé Viét Nam (VAST) theo sb tai tro TDDIOX.06/22-24;
QTBY01.01/22-23 va trong khuén khd d& tai “Phét trién san phim ho tro diéu
tri ung thu tir cac loai duoc liéu Physalis angulata va Physalis peruviana” dugc
thure hién tai phong thi nghiém Trung tdm Nghién ctru va Phat trién cong nghé
cao - Vién Han 1am Khoa hoc va Coéng nghé Viét Nam.

Em xin chan thanh cdm on Ban Giam déc, phong Dao tao ciia Hoc vién
Khoa hoc va Céng nghé - Vién Han 1dm Khoa hoc va Cong nghé Viét Nam da
tao moi diéu kién cho em trong qua trinh hoc tap va hoan thanh luan vin nay.

V6i long biét on sau sic, em xin chan thanh cam on thiy ¢6 hudng dan
— TS. Nguyén Ha Thanh va PGS.TS. Hoang Lé Tuan Anh la nguoi c6, nguoi
th.;iy da giao dé tai, tan tinh huéng din, truyén dat kinh nghiém va tao moi diéu
kién thuéan loi, gitp d& em trong khi thuc hién dé tai va trong sudt qua trinh
thue hién luén vin. Xin giri 161 cdm on tGi cdc anh chi va cic ban cling nhém
nghién ctru da gitip d& em trong qua trinh thyc hién dé tai.

Em xin giri 161 cam on dén céc thiy co giang vién trong khoa Hoa hoc —
Hoc vién Khoa hoc va Cong nghé da chi day va trang bi kién thtic cho em trong
subt qua trinh hoc tip va nghién clru tai Hoc vién.

Cudi cing em xin giri 16i cam on t&i tat ca ban be, ddng nghiép va gia
dinh nhitng ngudi luén tng hd, ddng vién va tao moi didu kién tot nhat ¢é em
hoan thanh luan véan nay.

Em xin chan thanh cam on!
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Phiing Thi Tinh
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MO PAU

Chi Physalis duoc coi 1a mot trong cac chi quan trong nhat trong ho
Solanaceae, bao gom khoang 120 loai moc hoang & c4c ving nhiét déi va cac
viing can nhiét d&i. Trong y hoc c6 truyén, cac loai thugc chi Physalis dugc st
dung rong rai dé diéu tri ho, viém hong, s6t cam, viém da, v.v.. Dén nam 2016,
d3 c6 khoang 216 hop chat cua céc loi thudc chi Physalis da xac dinh va phan
lap va trong d6 cho thay withanolide 1a thanh phan xuét hién nhiéu nhat [1].
Trong d6, withanolide va physalin dugc coi 1a thanh phan chinh quyét dinh hoat
tinh cua cac loai thyc vat chi Physalis.

Sau khi tim hiéu tai liéu vé cac nghién cau & loai Physalis peruviana L.
Tai Viét Nam, cac két qua tim dugc cho thay téi hién tai chua c6 cac nghién
ctru chuyén sau tim hiéu vé thanh phan hoé hoc, ciing nhu cac hoat tinh sinh
hoc cua lodi ndy. Dya trén viéc tim hiéu vé tinh hinh nghién cau chi Physalis
trén thé gigi vé phan 1ap cac hop chét chira khung withanolide va physalin thé
hién nhiing hoat tinh tét cho thy tiém ning nghién ctu cua loai Physalis
peruviana L. tai Viét Nam. Do d6, chung téi tién hanh thyuc hién dé tai: “Nghién
ciru thanh phan hoa hec va hoat tinh tir loai Physalis peruviana L.” Véi
nhitng 1y do d6, muc tiéu caa dé tai 1a nghién cau thanh phan hoé hoc va thir
nghiém, danh gia hoat tinh sinh hoc cua cac hop chat phan lap duoc tir loai
Physalis peruviana L. ¢ Viét Nam. Két qua cua nghién ciru nay 1a co sé khoa
hoc viing chic cho dinh huéng tng dung, khai thac va phat trién bén viing
ngudn duoc liéu tiém nang nay o Viét Nam.

Muc tiéu caa dé tai

- Phan 1ap va xac dinh duoc cac hop chat tir lodi Physalis peruviana L.

- Thtr nghiém, danh gia hoat tinh sinh hoc cta cac hop chat phan lap
duoc tur loai Physalis peruviana L.

Poi twgng nghién ciru

Mau nghién ctru 12 toan bd phan trén mat dat cay Tho 10 16ng (Physalis
peruviana L.) dugc tién hanh thu hai tai Ba Lat, Lam Dong, Viét Nam.

Néi dung nghién citu bao gém

- Noi dung 1: Thu thap, dinh danh va thu mau lugng 16n cay Thu 10 16ng
(Physalis peruviana L.) phan bé tai Pa Lat, Lam Déng, Viét Nam.



- Noi dung 2: Xt Iy mau, chiét tach, tao cao chiét va phan doan céc cao
chiét duoc liéu.

- Noi dung 3: Phan 1ap céc hop chit chinh tir cac cao chiét phan doan.

- Noi dung 4: Xac dinh cau trdc hoé hoc cua cac hop chat dugc phan lap.

- Nbi dung 5: Khao sat, danh gia hoat tinh ¢c ché san sinh NO cua té bao
macrophage RAW 264.7 cia cac hop chat phan lap dugc trén mé hinh in vitro.



CHUONG I: TONG QUAN NGHIEN CUU
1.1. Tong quan vé chi Physalis
1.1.1. Pic diém thwc vat chi Physalis

Chi Physalis thuoc ho Ca (Solanaceae), bo Ca (Solanales), I6p thuc vat
hai 14 mam (Magnoliopsida), nganh thuc vat c6 hoa (Magnoliophyta). Hién
nay, trén thé gigi da tim thiy khoang 120 loai thudc chi Physalis, ching phan
bd khip noi chu yéu ¢ viing nhiét dgi va cac ving can nhiét d6i [1], Céc loai
thugc chi Physalis 1a cay than thao, ban cy bui, thang dtng, cao 0,4 m dén 3
m, ¢6 nhiéu nhanh, hau hét séng & noi c6 da &nh sang, khi hau 4m ap va mot s6
lodi ¢6 thé chiu duoc ¢ nhiét do cao. L& moc so le nhau, ¢é hinh bau duc, hinh
thuy hozc khéng thuy, chiéu dai khoang 30 - 35 mm, rong tir 20 - 40 mm, cubng
la dai 15 - 30 mm. Hoa ludng tinh, moc don 1¢, c6 cudng hoa mong, dai tam
khoang 1 cm. Pai hoa hinh chiéc chudng, cé 16ng, duoc chia 1am 5 thy tir &
phia chinh gitra. Trang hoa c6 mau vang twoi hoic trang nhat, d6i khi c6 nhiing
cham tim ¢ gbc, ciing dugc chia thanh 5 thiy nhu dai hoa. Qua cing mong,
tron, vo tron nhin, c6 dai hoa 16n ciing véi qua bao phi bén ngoai nhu chiéc
dén 16ng, dai 3 - 4 cm, rong 2 cm. Khi chin, qua c6 mau cam va cé nhiéu ngin
rdng bén trong, mot sb loai thi qua lai dic rugt va Ia loai qua in duoc.

O Viét Nam, phan I6n céc loai thudc chi Physalis dugc coi 1a co dai moc
& ven rudng, bai co, bia rimg, ving dat thiap nhu Physalis angulata L. (cay tam
bop, hay cay lu lu cai), Physalis alkekengi L. (cay thu Iu kiéng), Physalis
peruviana L. (cdy thu lu 16ng), Physalis minima L. (cay thu lu nho).....[2]

Hinh 1.1: Hinh anh 14, than, ré, dai hoa va qua cua loai Physalis angulata L.
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Hinh 1.3: Hoa (A), Qua (B), La (C), dai qua (D) cua loai Physalis minima L.



1.1.2. Thanh phan hoa hec va hoat tinh sinh hoc ciia chi Physalis

Cac nha khoa hoc trén thé gioi da quan tdm nghién ctu céc loai thuoc
chi Physalis tir 1au va c6 rat nhiéu cdng trinh nghién ctiu da céng b thanh phan
hoa hoc va tac dung sinh hoc cta cac hop chét da dugc phan 1ap tir loai duoc
licu nay. Céc nghién ctu vé cac thanh phan hoa hoc céc loai thudc chi Physalis
d3 cho thay khung withanolide Ia thanh phan xuat hién nhiéu nhat [1]. Cac lép
chat chinh cua chi Physalis duoc xac dinh 1a cac chat chira khung withanolide,
tiép dén labdane diterpene, sucrose ester, flavonoid, ceramide va mot sé chét
khac [1]. Trong do6, cac chit chira khung withanolide, cac physalin dugc xem
la thanh phan chinh quyét dinh hoat tinh cua cac loai thuc vat chi Physalis.

Hau hét cac loai thugc chi Physalis da duoc ding tir 1au trong y hoc dan
gian dé ding diéu tri cho céc loai bénh khac nhau, nhu sot rét, hen suyén, viém
gan, viém da, réi loan gan va nhu mét loai thuéc chéng vi khuan, chdng ung
thu, chdng bénh bach cau, thuc ha sbt va diéu hda mién dich [3].
1.1.2.1. Withanolide

Withanolide dugc dinh nghia la mdt nhom Csg ergostane steroid véi
nhom 26,22-8-lactone. Withanolide duoc xem la thanh phan chinh va phé bién
nhét tr chi Physalis bao gom céc 54,6/-epoxide withanolide, withanolide 5-
ene, va withanolide trung gian [1]. Tinh dén nim 2019, d4 c6 khoang 351 hop
chét withanolide dugc phan 1ap tir chi Physalis, chi yéu tir cac loai nhu Physalis
angulata va Physalis peruviana [4].
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Hinh 1.4: Mot s6 hop chat chira khung Withanolide phan 1ap tir chi Physalis

Theo cong trinh nghién cau caa Sun va cong su (2016), chiét xuat EtOH
cua than va 1a khd loai Physalis anglulata L. da phan 1ap duoc 16 hop chat
withanolide méi (trong d6 c6 14 loai withanolide méi chua bién ddi duoc dat
tén 1a physangulatin A-N (5 — 18); hai loai withaphysalin hiém duoc dat tén 1a
withaphysalin Y-Z (19 va 20) va 12 hop chat di biét khac (21 — 32).[5]



R4
R R
'R, 2
5 R1=R4=a-OH, R,=R;=B-OH 14 Ry=a-OAc, R,=B-OH, R3=a-OAC
6 Ry=0-OH, R,=R3=R,=B-OH 16 R4=R3=0-OH, R,=B-OH

8 R=R3=p-OH, R,=a-OH, R,=a-OAc 28 R1=Ry=B-epoxy, R3=a-OAc

9 R4=a-OH, Ry=R3=B-OH, R4=a-OCH; 29 R4=a-Cl, R;=B-OH, R3=a-OAC
10 Rq=a-OH, Ry=R3=p-OH, R4=B-OCH; 30 R4=a-OH, R,=p-OH, R3=a-OAc
12 R4=a-OCHjs, R,=R3=B-OH, R,=a-OAc

23 Ry=R3=a-OH, R,= B-OH, R4=a-OAc

24 Ry=R,=B-epoxy, R3= a-OH, Ry=a-OAc

25 R4=a-Cl, Ry=p-OH, R3=a-OH, R,=a-OAc

R4

Rz
15 R1=G-OCH3, R2=R3=R5=B-OH, R4=G-OAC, R6=H 11 R1=R3=R4=B-OH, R2=G-OH
17 R1=G-OH, R2=B-OH, R3=R5=U-H, R4=G-OAC, R5=H 26 R1=B'OCH31 R2=R3:B_epoxy’ R4=G-OH

18 R1=R4=G-OH, R2=B-OH, R3=R5=C(-H, R6=OH,

21 R{=R,=B-epoxy, R3=B-OH, R4=a-OAC, Rs=a-H, Rg=H

22 R1=R,=B-epoxy, R3=R5=B-OH, R4=a-OAc, Rs=a-H, Rg=H
31 R1=Ry=B-epoxy, R3=Rs=p-OH, R4=a-OAc, Rg=H

32 R»]:G-OH, R2=R3=R5=B-OH, R4=G-OAC, R6=H

19 20

Cac hop chat phan lap duoc thir nghiém vé hoat tinh chéng ting sinh
chdng lai té bao ung thu tuyén tién liét & nguoi (C4-2B va 22Rvl), té bao ung
thu biéu mo than ¢ ngudi (786-0, A-498, va ACHN), va té bao u hic t ¢ nguoi
(A375-S2), cling nhu tac dung @c ché san xuat NO do lipopolysaccharide (LPS)
giy ra trong dai thuc bao. Két qua nghién ctu cho thay cac hop chét
physangulatin 1 (13), physagulide 1-J (31 va 21), physagulin A-B (24 — 25) va



physagulin I (29) da thé hién tét hoat tinh trén tat ca cac dong té bao té bao ung
thu tuyén tién liét cua con ngudi (C4-2B va 22Rvl), té bao ung thu biéu md
than ¢ nguoi (786-0, A-498 va ACHN) va té bao u 4c tinh & nguoi (A375-S2)
Vi gia tri 1Cso trong khoang 0.18-7.43 pM. Ngoai ra cac hop chét
physangulatin C-E (7 — 9), physangulatin I-K (13 — 15), physagulide 1-J (31
va 21), physagulin A-B (24 — 25), physagulin H-1 (28 — 29) va physagulin N
(26) con c6 kha niang tc ché su san sinh NO do lipopolysaccharide (LPS) gay
ra trong cac dai thuc bao véi gia tri 1Csp trong khoang 1,36-11,59 uM. [5]

Theo bao cao két qua do Ma cling cong su (2016), da tién hanh nghién
ctu, tir dich chiét tong EtOH cua toan bo cay Physalis angulata var. villosa da
phan 1ap duoc va xac dinh duoc tam loai withanolide mai, physagulide A-H
(33 — 40), cling véi mudi hop chat twong tu da biét (41 — 50). T4t ca cac hop
chat sau khi phan lap duoc danh gia vé kha ning gay doc té bao ddi vai ba dong
té bao ung thu ¢ nguoi, ung thu gan (HepG2), ung thu biéu mé v (MCF-7) va
té bao ung thu xwong & nguoi (MG-63). [6]

()

OH OAc

OH
33 Ry=a-OH R,=B-OH R;=OH 34 R;=OH R,=a-H 35Ry=H Rp=OH
45R;=H  R,=B-OH R;=H 37R=H R,=a-OH 36 R1=OH R,=H
49 R,=a-Cl R,=B-OH R,=H 44R,=H R,=p-OH 46 R;=H R,=H

50 R1=G-C| R2=G-OH R3=H

OH "R,
38R;=0OH Ry=H R3=B-OH 40 R = OH 41 R=3-OH
39 R; = OAc Ry,=H R3=a-OH 43R=H 42 R=a-H

47 R1 = OAc R2=H R3=B-OH
48 R, = OAc R,=OH R;=B-OH



Két qua cho thiy cac hop chat withanolide physagulide | (41), J (42),
withangulatin A (46), (20S,22R)-15a-chloro-64, 14/-dihydroxy-1-oxowitha-
2,24-dienolide (49), va physagulin (50) duoc phan lap tir phan dich chiét tong
tir than cay P. angulata var. villosa c6 hoat tinh manh trén ca 3 dong té bao ung
thu nguoi 1a ung thu gan (HepG2), ung thu vii (MCF-7) va ung thu xuong ac
tinh véi gié tri 1Csp trong khoang 0.06-6.73 uM. Hop chét physagulide 1 (41)
biéu hién manh kha ning bat giit cac té bao trong pha G2/M va ddng thoi da
kich hoat cac con dudng biéu hién sy phu thudc caspase voi apoptosis. Bén
canh do, qué trinh apoptosis dién ra boi physagulide 1 (41) trong cac té bao
MG-63 c6 lién quan dén viéc tao ra cac gbc oxy phan tng (ROS) va kich hoat
enzyme kinase diéu hoa tin hiéu ngoai bao (ERK) va kinase c-Jun N-terminal
(JNK). Nhitng két qua trén cho thay rang physagulide | (41) c6 thé 1a mot tac
nhan day htra hen trong diéu tri ung thu.[6]

Trong qua trinh nghién ctu vé céc loai thuoc chi Physalis, Yi Sun va
cong su (2020), khi nghién ctru dai hoa cua Physalis alkekengi var. franchetii
d4 phan 1ap duoc 5 hop chat méi khung withanolide (51-55), clng véi 5 chat
tuong tu da biét (56-60). Tat ca cac withanolide sau khi phan Iap déu dugc thir
nghiém danh gia vé hoat tinh gay doc té bao dbi vai cac dong té bao A549 va
K562. Hop chat (51) va (58) c6 tac dong kich hoat apoptosis trong dong té bao
A549 cua bénh ung thu phoi.[7]

51 52 (18R/S) 53 R=0OH (18R/S)
54 R=H (18R/S)

56 57 (18RIS) 58 (18RIS) 59
60 16(17)-ene



Trong bao c&o cong bd cua YZ Guan va cong su (2014) khi tién hanh
nghién ctu tir toan bo cdy Physalis minima, da phan lap dugc sau loai
withanolide méi (61-66) va nam loai withanolide da biét (67—71). C4c hop chat
sau khi phan lap duoc tién hanh khao sat, ¢anh gia kha nang wc ché san sinh
NO trong cac dai thuc bao RAW264.7 duoc kich hoat bang lipopolysaccharide.
Két qua danh gia cho thay hop chat (62) va (65) thé hién hoat tinh ¢ ché manh
Vi gid tri 1Cs lan luot 12 8,04 va 10,01 pM. Céac hop chat (61), (69) va (70)
thé hién hoat tinh &c ché vira phai vai gia tri 1Cs tir 25,54 dén 43,58 uM.[8]

61 R=a-OMe 63 R=OH R4=H 65
62 R=pB-OMe 64 R=H R;=OMe

66 5B,63-epoxy R=0OH R4=0OH
67 A>3 5B,6B-epoxy R=H R4;=OH
68 A%3 50-OH,6B-OH R=H R4=H

1.1.2.2. Physalin

Withanolide véi bo khung bi bién d6i duoc phan lap tir chi Physalis c6
thé tao thanh physalins [1]. Physalin ciing Ia thanh phan dién hinh trong céc
cay thuoc chi Physalis, dugc dac trung boi sw cd mat caa b khung 16,24-cyclo-
13,14-seco-ergostane [9], trong d6 su ngat két ndi ciia C-13 va C-14 tao ra mot
vong tam hoac chin canh va qua trinh carbocyclization cia C-16 va C-24 tao ra
mot vong sau canh méi [10]. Trong khi d6, qua trinh oxy hoéa nhom C-18
methyl thanh nhom carboxyl tao thanh 18,20-lactone, va qua trinh oxy héa C-
14 va C-17 tao thanh mét oxy vong di vong qua cac vong C va D [10]. Ngoai
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ra, physalin thuong tao thanh cau ndi oxy dé két néi C-14 vai C-27. Theo
Jiangping Wu va cac cong su (2021) c6 khoang 78 hop chit physalin da duoc
bao cao xac dinh va phan lap duoc tur chi Physalis [10]. Cac physalin da duoc
bao cdo ¢ nhiéu hoat tinh dugc ly, bao gdm chéng ung thu, chong viém, diéu
hoa mién dich, khang khuan, chéng dai thao duong va mot sé hoat tinh khéac
[10].

72R;=H R,=R;=OH 74 R = a-OH
73R;=MeO R, =Ry =H

Hinh 1.5: Mot s6 hop chét c6 chira khung Physalin phan Iap ti chi Physalis

Theo bao cao két qua nghién ctiu cia Rui-Zhi Men va cong su (2014),
tir dich chiét tong EtOH cua toan b cdy Physalis angulata Linn., tién hanh
phan lap thu duoc hai hop chat mégi co tén 1a aminophysalin A (75) va 54-
hydroxy-6a-chloro-5, 6-dihydrophysalin B (76); cling véi nim physalin da biét
la 5a-ethoxy-64-hydroxy-5,6-dihydrophysalin B (77), physalin D (78),
physalin G (79), physalin H (80) va physalin P (81). Cac hop chat phan lap
dugc da dugc danh gia vé hoat dong cua quinone reductase trong té bao hepa
1c1c7. Céac két qua thu dugc cho thay physalin H (80) c6 hoat dong cam ung
quinone reductase manh véi gia tri IR (Ty Ié¢ cam ung, hoat dong cam ung
quinone reductase) 1a 3,74 + 0,02, va 4-bromoflav duoc st dung 1am chat ddi
ching duong ¢6 gia tri IR 1a 2,17 + 0,01, 10 pg/mL, trong khi cac hop chat
aminophysalin A (75) va 54-hydroxy-6a-chloro-5, 6-dihydrophysalin B (76);
cling voi nam physalin da biét 1a 5a-ethoxy-64-hydroxy-5,6-dihydrophysalin B
(77), physalin G (79)cho thay hoat dong cam wng quinone reductase yéu. [9]
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Nam 2020, tai Vién Nghién ciu khoa hoc mién Trung tac gia Hoang Lé
Tuan Anh va cong su da nghién ctu thyc hién thi nghiém so sanh thanh phan
hoat chét chinh trong cay dugc liéu ty nhién va cay duoc liéu nudi cay mé
(Physalis angulata L., Physalis minima L. va Ophiorrhiza japonica) sinh
truong tai Viét Nam va Belarus théng qua viéc str ding phuong phap sic ky
dau van tay. Két qua thu duoc tir loai Physalis minima L. & Viét Nam [a thanh
cong phan 1ap va xac dinh cau tric hoa hoc, thanh phan hda hoc cia 05 hop
chat bao géom: withanolide E, withaperuvin C, quecetin-3-O-rutinoside,
kaempferol-3-O-rutinoside, kaempferol-3-O-rutinoside-7-O-f-p-
glucopyranoside. Két qua xac dinh ham lwong cua céc hoat chat c6 trong cao
MeOH cua miu Physalis minima L. ban dia lan luot 1a: withanolide E
(0,237%), quecetin-3-O-rutinoside (0,073%), kaempferol-3-O-rutinoside
(0,364%), kaempferol-3-O-rutinoside-7-O-f-p-glucopyranoside  (0,534%)
trong lugng bot kho. B6i véi mau nudi cdy md, chi xac dinh duoc ham luong
cua kaempferol-3-O-rutinoside-7-O--p-glucopyranoside trong mau nudi cay
mo 1a 1,5mg/g bot khd, chiém 0,15% trong lwgng bot khd; cac chat con lai
khong x4c dinh duoc. Bén canh d6, da nghién ciu va phan lap dugc 6 hop chat
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tir loai Physalis angulata ban dia gdm cac hop chét physagulin J, K, L, M,
physalin D va withaminimin.[11]

Trong nghién cau caa nhém tac gia Pham Thi Hai Yén khi thuc hién dé
tai “Nghién ctiu hoat tinh khang viém va khang ung thu ciia mot s6 hop chét
phan 14p tir hai loai Tam bop (Physalis angulata L.) va Thu 10 nho (Physalis
minima L.), ho Ca — Solanaceae”. Két qua 1a lan dau tién phan lap, xac dinh
duoc cau tric hoa hoc cua 03 hop chat mai lan dau tién duge ghi nhan la:
physalucoside A (82), physagulin P (83), physagulin Q (84) tir loai Physalis
angulata va phan lap 01 hop chét 4-deoxywithaperuvin (85) thuoc chi
Physalis tur loai Physalis minima ¢ Viét Nam.[12]

84 85

Panh gia duoc hoat tinh gay doc té bao vai 6 dong té bao ung thu va
hoat tinh khang viém thong qua kha ning uc ché sy san sinh ra NO trong té
bao RAW 264.7 cua cac hop chat tir phan lap duoc 2 loai Physalis angulata
va Physalis minima. Két qua thu dugc da xac dinh hop chat withanolide E tur
loai Physalis minima c6 hoat tinh @c ché enzyme gy viém manh, hop chat
maoi physagulin P (83) tur loai Physalis angulata c6 tac dong kich hoat
apoptosis cua té bao ung thu phoi(A549). [12]
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Bdng 1.1: Cac hop chat duoc phan 1ap tir chi Physalis

, Bd phan .
STT Tén hep chat A Loai TLTK
phan lap
_ _ Toan bo _
1 Withagulatin B cay Physalis angulata [13]
_ _ Phan trén _ _
2 Withaperuvin K o Physalis peruviana [14]
mat dat
: o Toan bo L
3 Witha-5,14,24-trienolide cay Physalis minima [15]
4 Alkekenginin B Qua Physalis alkekengi [16]
5-18 Physangulatin A-N
19-20 Withaphysalin Y-Z
21 Physagulide J
22 Physagulin J
23 Withaminimin
24 - 25 Physagulin A-B Than va
, Physalis anglulata L. [5]
26 Physagulin N la
27 Withaminimin acetonide
28 — 29 Physagulin H-I
30 Physagulin F
31 Physagulide |
32 Physagulin K
33-40 Physagulide A—H
41 - 42 Physagulide 1-J
43 Physagulin Q Toanbo | Physalis angulata -
44 Physagu“n K Cé.y var. VI||OS&
45 Physagulin J
46 Withangulatin A
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47

Withaminimin

48

Physagulin M

49

(20S,22R)-15a-chloro-6p,
14p-dihydroxy-1-
oxowitha-2,24-dienolide

50

Physagulin B

o1

(17S,20R,22R)-54,6-
epoxy-18,20-dihydroxy-
1-oxowitha-2,24-
dienolide

52

15-hydroxy-withaphysalin
B [(17S, 20R,22R)-
54,6/:18,20-diepoxy-
15¢,184-dihydroxy-1-
oxowitha-2,24-dienolide]
(18R va 185)

53

(17S, 20R,22R)-
54,6/:18,20-diepoxy-
150,18p-dihydroxy-1-

oxowitha-24-enolide (18R
va 18S)

54

17S,20R,22R)-
54,6/:18,20-diepoxy-185-
hydroxy-1-oxowitha-24-
enolide (18R va 18S)

55

5-hydroxy-withphysalin
U [(17S,20R,22R)-18,20-
epoxy-14a,154-
dihydroxy-1,18-
dioxowitha-2,5,24-
trienolide]

56

Withaphysalin N

Pai hoa

Physalis alkekengi
var. franchetii

[7]




15

57 Withaphysalin U
58 Withaphysalin B
59 Physagulin J
60 Withaminimin
61 — 66 Physaminimin A — F
67 Withangulatin A
68 Withaminimin Toan bo
o Physalis minima [8]
69 Physagulin J cay
70 Physagulin K
71 Physacoztolide B
_ Phan trén _ .
72 Physalin T o Physalis alkekengi
mat dat
. Toan bo .
73 Physalin W cay Physalis angulata [1]
_ Phan trén _ .
74 Physalin W o Physalis alkekengi
mat dat
75 Aminophysalin A
26 5p-hydroxy-6a-chloro-5,
6-dihydrophysalin B
5a-ethoxy-64-hydroxy-
77 _ _ N .
5,6-dihydrophysalin B Toan bo Physalis angulata [9]
3 cay Linn.
78 Physalin D
79 Physalin G
80 Physalin H
81 Physalin P
82 Physalucoside A
Phan tren | Physalis angulata
83-84 Physagulin P — . 12
yead N mat dat [12]
85 4-deoxywithaperuvin Physalis minima
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1.2. Téng quan vé loai Physalis peruviana L.
1.2.1. Pic diém thwc vat loai Physalis peruviana L.

Loai Physalis peruviana L. thuoc chi Physalis la cay bui phan nhanh rai
rac, canh xoe, chiéu cao dat téi 1-1,6 m, 14 hinh trai tim mém. Hoa c6 hinh
chuéng va ra xudng, chiéu rong 15-20 mm, ¢6 mau vang véi cac ddm mau nau
tim bén trong hoa. Sau khi hoa rung, dai hoa no ra, khi chin bién thanh 16p 4o
mau be bao boc hoan toan qua. Bé phan biét, mép la Physalis angulata c6 ring
cua, trong khi mép 1a Physalis peruviana khong co6 rang cua. Qua c6 hinh tron,
nhan, ¢ mau vang sang hay mau cam, c6 dai hoa 16n cling voi qua bao phu bén
ngoai nhu chiéc dén 10ng, to ¢& 1,25-2 cm.[17]

- Phan bé: Physalis peruviana moc ¢ cac vung nhiét dgi, can nhiét doi
va 6n d6i [17]. Tai Viét Nam, loai nay thudng xuat hién ¢ cac khu vuc c6 khi
hau 6n d6i va can nhiét d6i, nhat 12 & cac tinh mién nai phia Bac nhu Lao Cai,
Son La, Ha Giang va mot s6 tinh Ty Nguyén nhu Lam Pong, Pik Lik, va Gia
Lai... Cay Physalis peruviana thich hop véi diéu kién thd nhudng toi x6p, giau
dinh dudng, va thuong phat trién manh & nhiting khu vuc c6 anh sang tét.

Loai nay thuong duoc trong nho 1é hoic moc hoang da, va cé gia tri trong
y hoc ¢o truyén. Trong thoi gian gan day, Physalis peruviana da thu hut sy ch
¥ va duoc dua vao mot s6 md hinh ndng nghiép méi nham cung cap ngudn thuc
pham lanh manh.

- Trong y hoc dan gian Physalis peruviana c6 vi dang, c6 tinh han, khéng
gay doc, cd kha nang thanh nhiét va giai doc va loi niéu tiéu thiing. Physalis
peruviana duoc sir dung trong diéu tri sét, ho sung hong, ...




Hinh 1.6: Hinh anh vé loai Physalis peruviana L.
1.2.2. Thanh phan hoa hec va hoat tinh sinh hec ciia loai Physalis peruviana
L.

Qua trinh nghién ciu cia nhém YH Lan va cong su (2009) vé cac chat
chiét xuat tir than va 14 caa Physalis peruviana L. da phan 1ap duogc bay loai
withanolide mai, phyperunolide A (86), phyperunolide B (87), phyperunolide
C (88), phyperunolide D (89), peruvianoxide (90), phyperunolide E (101), va
phyperunolide F (102) cung v&i mudi withanolide da biét. Tt ca cac
withanolide phan lap dugc tién hanh danh gia, khao sat kha ning gy doc té
bao ddi véi cac dong té bao ung thu phdi (A549), ung thu vi (MDA-MB-231
va MCF7) va ung thu gan (Hep G2 va Hep 3B). Két qua cho thiy cac hop chét
(86), (91), (92) va (94) thé hién tét kha nang gay doc té bao ddi voi cac dong
ung thu.[18]
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86 87 R=H R,=OH R3=CH,OH R,=CHj
88 R1=H R2=C| R3=CH20H R4=CH3
89 R;=H R,=OH R3=CHj, R,=CH,OH
93 R,=H R,=OH R3=CHj R,=CH3
94 R1=H R2=C| R3=CH3 R4=CH3
95 R1=OH R2=OH R3=CH3 R4=CH3

101 R=OH
102 R=OCH,CHj,

Theo cdng bb cia M Sang-Ngern va cong su (2016), khi tién hanh phan
lap cac b phan trén mat dat cua loai Physalis peruviana L. thu duoc cac hop
chat gdm ba loai withanolide méi, physaperuvin G (103), véi physaperuvin |
(104) va J (105), cling véi bay dan xuat da biét (106—112). Cac hop chét (106—
112) sau khi phan lap duoc danh gia kha niang wc ché san sinh NO trong céc té
bao RAW 264.7 cua dai thuc bao chudt dugc kich hoat bang lipopolysaccharide
(LPS) va danh gia vé kha nang tc ché hoat dong cua yéu té hat nhan-alpha
(TNF-a) duoc kich hoat boi yéu té hat nhan-kappa B (NF-xB) trong cac té bao

than phéi nguoi dugc truyén nhidm (293). Céc két qua thu duoc cho thay cac
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hop chét (106), (107) va (112) c6 hoat tinh ¢ ché san sinh NO manh trong té
bao RAW 264,7 dugc Kich hoat bang LPS, véi gia tri 1Cso nam trong khoang
0,32-7,8 uM. Hop chat (106-109) tc ché hoat dong NF-xB do TNF-a gay ra
véi gia tri 1Cso trong khoang 0,04-5,6 uM. [19]

109 110 111

112

LW Demgne va cong su (2024) da tién hanh phan lap tir dich chiét
methanol cia toan bd cay Physalis peruviana L. dugc thu hai tai Bangoua. Két
qua di phan 1ap duoc hai dan xuat steroid méi (208, 22R)—5a,68,14,17.3,200-
pentahydroxy-1-oxowithan-24-en-22,26-olide (113) va withaperuvinoside:
(24E, 22R)—1a,3p-dihydroxyergosta-5,24-dienolide-26-O-4-p-glucopyranosyl
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(1—2)-f-p-glucopyrano-side (114) va sau hop chat da biét: saringosterol,
physalindicanol B, physalindicanol A, perulactone, g-sitosterol, va S-sitosterol-
3-0-f-p-glucopyranoside. [20]

113

Tién hanh danh gia hoat tinh khang khuan cuaa dich chiét methanol,
EtOAc, n-BuOH va cac hop chat phan lap duoc bang cach xac dinh nong do tc
ché téi thiéu (MIC) (gié tri MIC dugc xac dinh bang phuong phap so mau nhanh
p-iodonitrotetrazolium clorua (INT)) d6i v6i nam chung vi khuan gay bénh
(Enterococcus faecalis (ATCC 29212), Escherichia coli (ATCC 25922),
Proteus mirabilis (Isolat), Salmonella typhi (ATCC 6539) va Staphylococcus
aureus (ATCC 1026)). Cao chiét tong methanol va phan cao chiét EtOAc cho
thay hoat tinh yéu chéng lai tat ca cac chang vi khuan co gia tri MIC nam trong
khoang tir 128 — 512 pg/mL, trir Staphylococcus aureus. Phan cao chiét n-
BUuOH, hai dan xuat steroid méi (113 — 114) va cac hop chat phan lap duoc
khong c6 hoat tinh chéng lai tat ca cac ching vi khuan gay bénh.[20]

Bdang 1.2: Céc hop chat duoc phan 1ap tir loai Physalis peruviana L.

Bo phan
phén lap

STT Tén hep chat Loai TLTK

86 — 89 Phyperunolide A - D

90 Peruvianoxide

Thén va | Physalis peruviana

91 4p-hydroxywithanolide E I L

[18]

92 Withanolide E

93 Withanolide E
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94 Withanolide C
95 Withaperuvin
96 Physalolactone
97 Withaphysanolide
98 Physalactone
99 Withaperuvin D
100 Loliolide

101 -102 Phyperunolide E — F
103 Physaperuvin G

104 - 105 Physaperuvin I —J
106 44-hydroxywithanolide E
107 Withaperuvin C

Phan trén | Physalis peruviana
108 Perulactone C . [19]
mat dat L.
109 Perulactone
110 Withaperuvin N
111 Phyperunolide B
112 Phyperunolide E
(20S, 22R)—5a,6f,14a,
113 17p,200-pentahydroxy-1-
oxowithan-24-en-22,26-
olide
withaperuvinoside: (24E, | Toanbo | Physalis peruviana [20]
22R)—1a,3p- cay L.
dihydroxyergosta-5,24-

114 YETOXYErS

dienolide-26-0O-$-p-
glucopyranosyl (1—2)-4-
p-glucopyrano-side
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CHUONG 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

Toan bo phan trén mit dat cay Tha 1o 16ng (Physalys peruviana L.) sau
khi duoc thu hoach vao ngay 12/01/2022 va duoc dinh danh boi TS. P Thanh
Tuan trudng Pai hoc Y duoc Thai Binh. Mau tiéu ban duoc luu gitr tai Trung
tam Nghién ctu va Phat trién cong nghé cao - VAST- S6 hiéu mau la PP2022.
2.2. Vat liéu nghién cau

- Lipopolysaccharide (LPS) tir Escherichia- coli caa Sigma Chemical Co.
(St. Louis, MO, USA). Dulbecco’s Modified Eagle’s Medium (DMEM), fetal
bovine serum (FBS) dén tir Life Technologies, Inc., (Gaithersburg, MD, USA).
Sodium nitrite, sulfanilamide, N-1-napthylethylenediamine dihydrochloride
and dimethyl sulphoxide (DMSO) cua Sigma Chemical Co. (St. Louis, MO,
USA). cac hda chat can thiét khac cua cac hang Sigma, GIBCO, Invitrogen,
Promega v.v.

- DOng té bao: RAW 264.7 do GS. TS. Domenico Delfino, Pai hoc
Perugia, Italia va GS.TS. Chi-Huang, Pai hoc quéc gia Yang-Ming, Dai Loan
cung cap.

2.3. Hoa chat va dung moi

- Dung moi: n-hexane (k¥ thuat >95%), dichloromethane (k¥ thuat
>95%), methanol (ky thuat >95%), ethyl acetate (k¥ thuat >95%), acetone ((ky
thuat >95%) acid formic, nudc ct.

- Dung cu, trang bi: ging tay, giay loc thudng, gidy loc tinh, binh cau
thay tinh céc thé tich, qua bop 3 chac, qua bdp cao su, dng dong thay tinh, binh
tam giac thay tinh céc thé tich, khau trang, pipette micropipette, pipette pasteur,
cot sic ky thay tinh c4c ¢&, dau tip pipette, xy lanh cac loai, 6ng nghiém v.v.

- Thudc thir: d@é hién hinh céc vét hitu co trén ban mong, phun xit H,SO4
10%, so1 dén UV.

- Silica gel 60 H loai ding cho sac ki 16p mong, Merck.

- Silica gel 60 (0,040 — 0,063mm), Merck dung cho sac ki cot.

- Silica gel RP-18, YMC Merck ding cho sic ki cot pha dao.

- Shephadex LH-20 dung cho sac ki cot pha dao
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- Sic ki 16p mong loai pha thuong (ban kinh va ban nhom) va pha dao
(ban kinh).

- May cb quay thu hdi dung mdi; hé thiét bi 1am lanh tuan hoan, bom
chan khéng, may himg phan doan, ti siy, may say ban mong, dén UV 2 budc
song (254nm, 365nm) v.v
2.4. Phuwong phap nghién cuiru
2.4.1. Phwong phap xir Iy miu

Mau duoc ligu thuoc loai Physalis peruviana L. sau khi thu hoach, ria
sach bang nuéc, cat nho va say khd ¢ 40-50°C (hoic phoi kho trong bong ram),
sau d6 dem nghién thanh dang bot.

2.4.2. Phwong phap chiét xuat

Mau sau khi xur 1y dugc ngdm chiét ba lan trong methanol ¢ nhiét do
phong thi nghiém. Cat loai bo dung mdi dudi ap suat giam, thu duoc cao chiét
tong methanol. Cao tong methanol dugc chiét tiép véi ting dung moéi co do
phan cyc ting dan: n-hexane, dichloromethane, ethyl acetate. Tiép tuc cat loai
dung moi cua cac dich chiét sau khi chiét, dudi ap suat giam thu dugc cac cao
chiét twong ung.

2.4.3. Phwong phap phan tich, phan lap cac hgp chat tir miu Physalis
peruviana L.

Cac hop chat dugc phan 1ap va tinh ché tir cic cao chiét bang cach su
dung cac phuong phap sac ky khac nhau nhu: Sac ky 16p mong (TLC), sic ky
cot silica gel, sac ky cot pha dao (RP-18), sac ky ray phan tir, sac ky 16p mong
diéu ché (PTLC).

- Sac ky 16p mong (TLC): Pugc thyc hién trén ban mong trang san chat
hap phu c6 chat phat quang thich hop thuong 1a ban mong da trang san silica
gel ban nhdm hoic ban kinh d6i véi pha thuong, d6i voi pha dao sir dung ban
kinh. Tién hanh trién khai sic ky 16p mong bang cach sau khi mau dugc xir ly
& dang long nho mot dng vi quan dwa mau 1én ban méng tao thanh cac vét cham
nho, say nhe dé dung méi bay di khoi vét cham, réi nhiing ban vao dung dich
giai ly véi hé dung méi phi hop véi ting chat dé dung méi giai ly di chuyén
1&n. Hién hinh céc vét sau khi giai ly bang tia tir ngoai UV (chiéu dén UV) hoic
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bang cac thudc thir hién mau nhu hoi iod, 2,7-fluorescein hoic dung dich acid
sulfuric 10%.

- Sic ky 16p mong diéu ché (PTLC): Sau khi tién hanh hién hinh cac vét
chat tién hanh cao 16p silica gel chira cac chat giéng nhau, sau d6 tién hanh giai
hip dé thu cac chat can tinh ché.

- Séc ky cot

+ Sic ky cot silicagel: Str dung chat hap phu 14 silica gel 60 (0,040 —
0,063mm), Merck va dung méi rira giai thuong dugc sir dung nhu nudc, n-
hexane, dichloromethane, methanol, acetone, ethyl acetate véi ty I¢ phu hop
d6i vai tiing chat.

+ Sac ky cot pha dao (RP-18): Str dung chat hap phu la silica gel RP-18,
YMC Merck

+ Sac ky ray phan ta: Str dung chat hap phu 14 silica gel pha thuong hozc
pha dao va dung Shephadex LH-20 lam pha tinh véi dung moi rira giai la
methanol, dichloromethane theo ty I¢ thich hop.

2.4.4. Phwong phap xac dinh cau tric hod hoc ciia cac hep chat

Cac hop chat sau khi phan lap duoc tién hanh x4c dinh ciu tric bang céc
phuong phap pho hién dai nhu pho khéi lugng (MS), phé cong huong tir hat
nhan (NMR), phé 1 chiéu (*H-NMR, C-NMR), pho 2 chiéu (HSQC,
HMBC), ...

- Phé khéi lwong (MS): Pho khéi luong do tai Vién Hoéa sinh bién va
Vién Héa hoc - Vién Han 1dam Khoa hoc va Céng nghé Viét Nam.

- Pho cong huong tir hat nhan (NMR): Pho cong huong tir hat nhan dugc
ghi trén may Bruker AM500 FT-NMR Spectrometer cta Vién Hoé hoc, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam. Chat noi chuan 1a TMS
(Tetrametyl Silan).

- Phé 1 chiéu (1D)

+ Pho proton *H-NMR: Trong pho *H-NMR, mdi loai proton cong huong
& mot trudng khac nhau tir d6 dua vao do dich chuyén hoa hoc caa cac proton
cho biét loai proton va sé luong proton cia mdi loai.

+ Pho carbon 3C-NMR: Trong ph6 *C-NMR, mbi nguyén tir carbon sé
cong hudng va cho mat tin hiéu pho khéac nhau, tir d6 gitp phan biét tat ca cac
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loai carbon va cung cap théng tin bo khung carbon cua hop chat. Do dich
chuyén hoa hoc cho biét loai nhém chc.

- Phé 2 chiéu (2D)

+ Phé HSQC (Heteronuclear Single Quantum Correlation): Cho biét
tuong tac truc tiép gita C va H trong phan tir. Tuong tac nhém CH, mau xanh,
tuong tac CH, CH3 mau do.

+ Phd HMBC (Heteronuclear Multiple Bond Connectivity): Phé twong
tac di hat nhan qua nhiéu lién két, biéu dién cac twong tac xa cua H va C trong
phan tir. Thong tin tin hiéu gitra H va C qua hai hoic ba lién két.

Dung méi do phd: CDCls, CDsOD, pyridine_ds, DMSO_ds. Viéc lua
chon dung méi do phu thudc vao ban chét cia tirng mau, theo nguyén tac dung
mai phai hoa tan hoan toan mau do.

2.4.5. Cac phwong phap danh gia hoat tinh
2.4.5.1. Phwong phdp nuéi cdy té bao in vitro

Dong té bao RAW 264.7 dugc nudi cay trong mdi truong DMEM (gom
2 mM L-glutamine, 10 mM HEPES va 1,0 mM sodium pyruvate) va b sung
10% fetal bovine serum — FBS (GIBCO). Sau 3-5 ngay, cac té bao dugc ciy
chuyeén vai ti 18 1:3 dugc nubi trong tu 4m CO; & diéu kién 37°C véi ndng do
CO; 12 5%. [21]
2.4.5.2. Phwong phdp xdc dinh khd néng trc ché sdn sinh NO czia té bao
macrophage RAW 264.7

Kha nang khang viém in vitro dugc danh gia thong qua phuong phap xac
dinh hoat tinh tc ché san sinh nitric oxit (NO) trén té bao RAW 264.7 cung cap
bai GS. TS. Domenico Delfino, Pai hoc Perugia, Italia va GS.TS. Chi-Huang,
Pai hoc qudc gia Yang-Ming, Dai Loan.

+ Té bao macrophage RAW 264.7 duoc trién khai vao dia c6 96 giéng
véi nong do 1a 2 x 10° th/giéng va duoc nudi trong ta 4m & nhiét d6 37°C va
chia 5% CO; trong thoi gian 24h.

+ Sau d6, méi trudng dung dé nudi cay té bao s& duoc loai bo va thay
vao bang méi trusng DMEM khéng chira FBS trong 3h.
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+ Sau d6 tiép tuc G mau nghién ciru trong cac ndng d6 moi trudng khac
nhau trong 2h trudc khi dugc kich thich san sinh NO bang LPS (10 pg/mL)
trong 24h.

Déi véi nhitng giéng khong tién hanh a mau ma chi st dung dung dich
pha mau dugc goi 1a ddi chig am. Con d6i chimg duong duoc sir dung 1a NC-
Methyl-L-arginine acetate (L-NMMA) (Sigma) & cac ndng d6 100; 20; 4 va 0,8
ug/mkL.

Nitrite (NO;"), dugc xem la chi thi cho viéc tao NO, sé dugc xac dinh
thdng qua bo Griess Reagent System (Promega Cooperation, WI, USA).

+ Chuyén 100 pL dich méi truong dung dé nudi té bao (4 mau) sang bod
dia 96 giéng mai va sau d6 thém vao céc giéng 100 pL Griess reagent gom 50
uL sulfanilamide 1% (w/v) trong 5% (v/v) acid phosphoric va 50 uL 0.1% (w/v)
N-1-naphthylethylenediamine dihydrochloride pha trong nuéc.

+ HAn hop nay duoc u tiép & nhiét d6 phong trong 10 phdt va tién hanh
x4c dinh ham luong nitrite bang may microplate reader & budc séng 540 nm.
Moi trudong DMEM khong FBS dugc str dung nhu giéng trang (blank).

Ham lugng nitrite cua ting mau thi nghiém dugc xac dinh nho vao
duong cong ham luong chuan NaNO, va dugc so sanh % véi mau chiang am
(LPS).

Kha nang wc ché san sinh NO ctia miu dugc xac dinh nho cong thic

% tic ché = 100% — [ham lwgng NOmzu/ham lwgng NOLps]*100

Phép thir duoc tién hanh 1ap lai 3 1an dé dam bao dugc tinh chinh xéc
cua thi nghiém. Gia tri ICso (ndng do e ché 50% su phat trién) s& duoc xac
dinh théng qua phan mém TableCurve 2Dv4 cia may tinh. [21-24]
2.4.5.3. Phwrong phdp xdc dinh khd nang gdy dgc té bao bang MTT

Phép thir dugc tién hanh dua theo phuong phap caa Monks (1991), phép
thir x4c dinh ham luong protein té bao tong sé dwa vao mat dé6 quang hoc (OD
— Optical Density) do dugc khi protein cua té bao duoc nhuém bang 3°-(4,5-
dimethyl-thiazol-2-yl)-2,5-diphenyl tetrazolium bromide) (MTT). Gia tri OD
may do duoc ti 18 thuan véi lugng MTT gén vai phan ta protein, do d6 luong
té bao cang nhiéu (luong protein cang nhiéu) thi gia tri OD cang lén. Phép thur
duogc thyuc hién trong diéu kién cu thé nhu sau:
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+ Chat thir (10 pL) pha trong DMSO 1% duogc dua vao cac giéng cua dia
96 giéng dé co dai nong do 100 ug/ml; 20 ug/ml; 4 pg/ml; 0,8 ug/ml.

+ Trypsin hoa té bao thi nghiém dé 1am rai té bao va d¢ém trong budng
dém dé diéu chinh mat &6 cho phl hop véi thi nghiém. Thém vao céc giéng caa
dia 96 giéng mot lwong té bao phi hop (trong 190 puL méi trudng) va dé ching
phat trién trong vong tir 3-5 ngay. Giéng khong c6 chat thir chi c6 dung méi
pha mau 13 DMSO 1% s& duoc sir dung lam dbi ching ngay 0.

+ U trong ti 4m CO, nubi trong 24 gio.

+ Sau 24 gid, 10uL MTT (ndng do cudi cung 1a Smg/mL) duoc cho vao
mdi giéng.

+ Sau 24 gio, loai bo moi truong, tinh thé formazan duoc hoa tan bang
50uL (DMSO) 100% va doc két qua OD & budc song 540nm trén may quang
pho. Kha ning song sot cua té bao khi co mat chat thir sé duoc xac dinh thdng
qua cong thrc sau:

% sbng so6t = [OD (chat thir) - OD (ngay 0)] x 100/[ OD (d6i chirng am) - OD (ngay 0)]

Cac phép thir duoc 1ap lai 3 lan dé dam bao tinh chinh xé&c. Gia tri ICsg
(nong do e ché 50% sy phat trién) s& dugc xac dinh nho vao phan mém may
tinh TableCurve. [21-24]

2.5. Thuc nghiém
2.5.1. Tao cao chiét

Toan bo phan trén mat dat cdy Thu 10 16ng sau khi thu hoach, rira sach
bang nudc, cat nho va siy khd ¢ 40-50°C, sau d6 dem nghién thanh dang bot.
3,0 kg bot khé cua cay Thi 10 16ng dugc ngam chiét 3 1an voi methanol & nhiét
d6 phong thi nghiém. Cét loai bo dung méi duéi &p suat giam, dich chiét
methanol duoc chiét véi ting dung méi c6 d6 phan cuc ting dan: n-hexan,
dichloromethane, ethyl acetate. Tiép tuc cit loai dung mdi cua cac dich chiét
sau khi chiét, dui &p suat giam thu dwoc cac can chiét twong (ng n-hexan
(PPH) (113 g), dichloromethane (PPD) (34 g) va ethyl acetate (PPE) (24 g).
Dich chiét nude duoc cat loai nude dudi ap suat giam cho mot phan dich chiét
nuéc (PPW).
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2.5.2. Phan lap va tinh ché cac hep chiat

Tién hanh khao sat cao chiét dichloromethane (PPD) va cao chiét ethyl
acetate (PPE) bang sic ky 16p mong cho thay su gidng nhau gitra hai can chiét.
Gop hai cao chiét nay thu duoc 58 g PPDE. Cao chiét PPDE duoc phan tach
trén cot silica gel, hé dung méi dé rua giai gradient CH,Cly:MeOH (100:0;
80:1-5:1; 0:100) thu duoc 12 phan doan, ki hiéu la PPDE1 — PPDE12.

+ Phan doan PPDES (3,95 g) duoc tinh ché tiép trén cot silica gel, hé
dung moi CH,CIl,-MeOH (80:1-1:1) thu dugc 03 phan doan nho, ky hiéu la
PP16A - PP16C. Tiép tuc tinh ché phan doan PP16C (510,3 mg) bang cot dao
RP-18, hé dung mdi MeOH-nuéc 2,2:1 thu duoc hop chéat sach PP0O1 (15,0
mQ).

+ Phan doan PPDES (6,32 g) duoc tach tiép trén cot silica gel, voi hé
dung méi CH,Cl,-MeOH (40:1-5:1) tach dugc 07 phan doan nhd, ky hiéu la
PP7A — PP7G. Tiép tuc tinh ché phan doan PP7D (3,46 g) bang cot Sephadex
véi 100% MeOH da thu dugc 4 phan doan nho, ky hiéu la PP8A — PP8D. Phan
doan nhé PP8B duoc tinh ché lai bing cot dao RP-18, hé dung mdi MeOH-
nude 1,5:1 thu duoc hop chat sach PP02 (16,2 mg). Phan doan nho PP7F (0,73
g) duoc tinh ché lai bang cot dao RP-18, hé dung moi MeOH-nuéc 1,2:1 thu
duoc hop chat sach PP03 (10,2 mg).

+ Phan doan PPDE10 (20,86 g) duoc tach tiép trén cot silica gel, s dung
hé dung moi CH,Cl,-MeOH (25:1-5:1) thu dugc 11 phan doan nho, ky hiéu la
PP21A — PP21K. Tiép tuc tién hanh tinh ché phan doan PP21E bang cot RP-
18, hé dung mdi MeOH-nudc 1,3:1 thu duoc hop chat sach PP04 (12,0 mg).
Tiép tuc tinh ché phan doan PP21K bang cot RP-18, hé dung mdi MeOH-nudc
1,4:1 thu dugc 02 hop chat sach PPO5 (4,70 mg) va PP06 (5,10 mg). Quy trinh
chiét xuat va phan 1ap mau cay Thi U 16ng duoc trinh bay & hinh 2.1.
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| Bt khi P. peruviana (3,0 kg) |

- Chiét MeOH
- Citlogi dungméi

- Chiét n-hexan
- Cit loai demgmai

v

PPH(113g)

r
PPD

Dich ting (618 g)
- Chiét CH,CI,

- Cit loai dunzmai

PPDE (58g)

- Chiét Et0Ae
- Ciit logi dumgmbi

4g)

Siliea gel, CHL,C1, M=0H 100:0; £0:1-5:1;0:100

PPDES (3,95 g)

- Siliea gal,
- CHLC1, M=0H 80:1-1:1

PP16C (5103 mg)

-RP-18
- MeOHmuwde 2,2:1

PPOL (15,0 mg)

PPDES (632 g)

- Silica gel,
- CELCI MeOH 40:1-5:1

[

PPTD(3,46g) | | PPTF(0,73g) ‘
- Sephadex - Saphadex
- 100%MeOH - 100%MeOH
| PPSB ‘ | PP11B |
-RP-18 -RP-18
- MeOHmwde .5:1 - MeOHmuge 1,2:1
¥
‘ PP02 (16,1 mg) ‘ ‘ PP03 (10,2 mg) ‘

Dichnwéc

PPDE10 (16,4 g)

Silica gel, CH,Cl,Me0H 25:1-5:1

A 4
PP2IE (420g)

-RPF-1E
- MeOHmwde 1,3:1

v

PP04 (12,0 mg)

PP2IK(1,70g)

- RP-18
- MeOHnwoe 1,4:1

PP05 (4,70 mg) ‘ PP06 (5,10 mg)

Hinh 2.1: So do chiét va phan l1ap cac chat tir phan trén mat dat cay Physalis

peruviana L.
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CHUONG 3: KET QUA VA THAO LUAN

Bang cach sir dung cac ky thuat sac ky khac nhau, sic ky cot pha thuong
(CC), sic ky cot pha dao va sac ky ray phan tir Sephadex LH20, chiét xuat
methanol cua Physalis peruviana L. dd dwoc tich ra dé thu dwoc sau
withanolide da biét, bao gdbm withanolide J (PPO1), 45-hydroxywithanolide E
(PP02), physapruin A (PPO03), withaperuvin C (PP04), physaperuvin G
(PP05), 28-hydroxywithaperuvin C (PP06). Tat ca cac hop chat déu duoc xac
dinh bang phd MS, *H-NMR, *C-NMR, HSQC va HMBC, két hop véi so sanh
véi dit liéu phd cua cac cong bé trude day.
3.1. Xac dinh ciu tric hoa hec ciia cac hep chat phan lap tir loai Physalis
peruviana L.
3.1.1. Hop chat withanolide J (PPO1)

Hinh 3.1: CAu triic hoa hoc cua hop chat PP01
Trén phé proton *H-NMR caa PPO1 c6 thé thay cac tin hiéu dic trung
cac nhdm caa hop chat withanolide gom 5 nhém methyl tai 8 1,16 (H-18, 3H,
s), 1,41 (H-19, 3H, s), 1,28 (H-21, 3H, s), 1,88 (H-27, 3H, s) va 1,99 (H-28,
3H, s), 3 proton olefinic tai 645,83 (1H, m), 6,91 (1H, m), 5,56 (1H,t,J=1,8
Hz) xé4c dinh sy xuat hién caa nhém CH=CH.
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Hinh 3.2: Phd 'H-NMR cua hop chat PP01 (CD;0D, 600 MHz)
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Hinh 3.3: Pho C-NMR cua hop chat PP01 (CDsOD, 150 MHz)

Trén pho carbon BC-NMR xuat hién 28 tin hiéu carbon bao gém: 5 nhém
methyl (¢ trong khoang 12,3-21,1), 4 carbon olefin (6¢ 126,2; 148,0), 7 nhom
methylene (d¢ trong khoang 21,1-37,2), 3 nhom methine (6¢ 38,4; 37,4; 83,0),
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7 carbon bac 4 (d¢ 52,1;55,6; 84,1; 88,9; 79,8; 153,3; 122,0), 1 carbon ketone
(8¢ 206,7), 1 carbon este (8¢ 169,1). Dit liéu phé 1D-NMR cua hop chat PP01
rat giéng vai dit liéu phd NMR cua hop chat withanolide J [25], hop chat PPO1
dugc xac dinh la withanolide J.

Bdng 3.1: Dit liéu phd *H, 3 C-NMR cua hop chat PP01 va hop chat tham

khao
C TLTK PPO1
¢ dcaP oH?¢ (mult., J in Hz)

1 205,3 206,7 -

2 127,9 128,4 5,83 (1H, m)

3 146,3 148,0 6,91 (1H, m)

4 33,6 34,4 2,91 (1H, m)
2,68 (1H, m)

5 135,3 136,8 -

6 125,3 126,2 5,56 (1H,t,J=1,8 Hz)

7 24,9 243 2,55 (1H, m)
2,24 (1H, m)

8 36,0 38,4 1,77 (1H, m)

9 36,4 37,4 2,27 (1H, m)

10 514 52,1 -

11 22,2 21,1 2,10 (2H, m)

12 26,8 26,7 2,43 (1H, m)
1,55 (1H, m)

13 51,0 55,6 -

14 86,1 84,1 -

15 33,3 35,7 2,58 (1H, m)
1,60 (1H, m)

16 33,3 37,2 1,72 (1H, m)
1,53 (1H, m)

17 88,9 88,9 -

18 18,7 19,3 1,16 (3H, s)

19 19,0 19,5 1,41 (3H, s)

20 77,2 79,8 -

21 19,9 20,5 1,28 (3H, s)

22 81,0 83,0 4,91 (1H, dd, J = 13,2; 10,2 Hz)

23 32,4 31,8 2,60 (1H, m)
2,55 (1H, m)

24 152,0 153,3 -

25 120,9 122,0 -

26 167,1 169,1 -

27 12,2 12,3 1,88 (3H, s)
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28 20,6 21,1 1,99 (3H, s)
2 do trong CD30D, P do tai 150 MHz, ¢do tai 600 MHz. *3¢ cua hop chat
withanolide J do trong CDClj3 [25].

3.1.2. Hop chat 4p-hydroxywithanolide E (PP02)
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Hinh 3.5: Phé *H-NMR cua hop chat PP02 (CDsOD, 500 MHz)
Hop chat PP02 dugc xac dinh & dang chat bot, c6 mau trang. Trén pho
'H-NMR cua PP02 c6 thé thay céc tin hiéu dic trung cac nhom cua hop chat
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withanolide gém 5 nhém methyl tai &y 1,09 (H-18, 3H, s), 1,41 (H-19, 3H, s),
1,39 (H-21, 3H, s), 1,86 (H-27, 3H, s) va 1,98 (H-28, 3H, s); 3 proton
oxymethine tai 64 3,68 (1H, d, J = 6,5 Hz, H-4), 3,24 (1H, br s, H-6) va 4,83
(1H, d, J = 3,5 Hz, H-22); 2 olefinic proton tai 646,20 (1H, d, J = 10,0 Hz, H-
2), 7,07 (1H, dd, J = 6,5, 10,0 Hz, H-3) xac dinh su ¢6 mat cua nhém CH=CH.
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Hinh 3.6: Ph6 1*C-NMR cua hop chat PP02 (CDsOD, 125 MHz)
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Hinh 3.7: Ph

6 HSQC cua hop chat PP02 (CD;0D, 500/125 MHz)
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Phan tich cac tin hiéu trén phd carbon *C-NMR va HSQC cua PP02 xac
dinh su c6 mat cua 28 carbon bao gdm: 5 nhém methyl, 6 nhém methylene, 5
nhém methine, 4 carbon cua 2 lién két olefin, 2 carbon ketone, va 6 carbon bac
4 (Bang 3.2). S6 liéu phd *H va *C-NMR caa PP02 kha giéng véi hop chét
withanolide E ngoai trir sy dich chuyén vé ving trudng trung binh caa tin hiéu
C-4 (8¢ 71,1) cua PP02 so véi tin hiéu C-4 (6¢ 33,7) cua withanolide E [26].
Diéu nay da cho phép du doan ciu tric hoa hoc cua PP02 c6 thém sy xuat hién
cua 1 nhom hydroxy tai C-4 & PPO2.

Bdng 3.2: Dir liéu phd H, 3C — NMR cua hop chat PP02 va hop chat tham

khao
c TLTK PP02
3¢ 5P dr®¢ (mult., J in Hz)

1 205,4 204,2 -
2 129,9 133,4 6,20 (1H, d, J = 10,0 Hz)
3 146,7 145,0 7,07 (1H, dd, J = 10,0; 6,5 Hz)
4 33,7 71,1 3,68 (1H, d, J = 6,5 Hz)
5 63,3 64,8 -
6 65,1 62,0 3,24 (1H, br s)
7 27,5 27,2 1,90 (1H, m)

2,01 (1H, m)
8 35,2 35,3 1,83 (1H, m)
9 38,4 38,4 1,52 (1H, m)
10 49,8 49,9 -
11 24,3 22,2 1,57 (2H, m)
12 33,3 33,2 1,55 (1H, m)

1,72 (1H, m)
13 55,6 55,5 -
14 84,0 83,8 -
15 31,5 31,0 1,28 (1H, m)

2,23 (1H, m)
16 37,4 37,4 1,58 (1H, m)

2,56 (1H, m)
17 88,7 88,6 -
18 21,0 20,7 1,09 (3H, s)
19 15,1 16,6 1,41 (3H, s)
20 79,8 79,8 -
21 19,4 19,4 1,39 (3H, s)
22 82,9 82,8 4,83 (1H, d, J = 3,5 Hz)
23 35,7 35,6 2,54 (1H, m)

2,65 (1H, m)
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24 153,4 1534 -
25 122,0 1219 -
26 169,1 1691 -
27 12,3 12,3 1,86 (3H, s)
28 20,5 20,5 1,98 (3H, s)

2 do trong CDs0D, ? 125 MHz, ¢ 500 MHz. #3¢ ctia hop chét withanolide E do
trong CDCl; [26].

Céc tin hiéu twong tac HMBC gitta H-2 (64 6,20) vai C-4 (6¢ 71,1)/ C-
10 (8¢ 49,9), H-3 (64 7,07) véi C-1 (8¢ 204,2)/ C-4 (8¢ 71,1)/ C-5 (8¢ 64,8) va
H-19 (8w 1,41) véi C-1 (8¢ 204,2)/ C-5 (6¢ 64,8)/ C-9 (8¢ 38,4)/ C-10 (6¢ 49,9)
da xac dinh sy ¢ mat caa 2,3-en-1-one tai vong A. Tai vong B, tir cac tin hiéu
ctua proton H-6 (84 3,24, br s) cing véi do dich chuyén hoa hoc cua C-5 (8¢
64,8) va C-6 (8¢ 62,0) cho thay su c6 mat cua mot nhom epoxy lién két tai C-
5/C-6 [27]. Bén canh d9, céc tin hiéu twong tac HMBC gitra H-2 (84 6,20) dén
C-1 (8¢ 204,2)/ C-4 (8¢ 71,1)/ C-10 (8¢ 49,9), H-3 (814 7,07) dén C-1 (8¢ 204,2)/
C-4 (8¢ 71,1)/ C-5 (3¢ 64,8) cuing véi gia tri do dich chuyén hoa hoc cua C-4
(8¢ 71,1) g6p phan khang dinh su c6 mat caa nhém hydroxy tai C-4 (Hinh 3.8).

Hinh 3.8: Céc tuong tac HMBC chinh cta hop chat PP02
Hon nita, hiang sé tuong tac cua proton H-4 (J = 6,5 Hz) cho phép xac
dinh H-4 nam & vi tri a va nhém hydroxy tai C-4 nam & vi tri 5. Ngoai ra, cac
twong tac HMBC giita H-18 (84 1,09) va H-21 (84 1,39) véi C-17 (5¢ 88,6)
cling véi gid tri o dich chuyén hda hoc cia C-17 (3¢ 88,6) cho thay sy c6 mat
cuia nhom hydroxy tai vi tri C-17. Tir cac phan tich trén hop chat PP02 dugc
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xac dinh 12 48-hydroxywithanolide E [28], hop chat nay duoc Sakurai va cong
su théng bao phan l1ap duoc tir 10ai nay lan dau tién vao nam 1976 [28].
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Hinh 3.9: Ph6 HMBC cua hop chat PP03 (CDs0OD, 500/125 MHz)
3.1.3. Hop chat physapruin A (PP03)

Hinh 3.10: Cau tric hoa hoc caa hop chit PP03
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Hinh 3.11: Ph6 *H-NMR cuia hop chat PP03 (CD;OD, 500 MHz)

Hop chat PPO3 thu duoc ¢ dang chat bat, c6 mau trang. Quan séat & phé
'H-NMR cua PP03 thay tin hiéu caa 5 nhém methyl tai 8 1,16 (s); 1,41 (s);
1,46 (s); 1,88 (s) va 1,99 (s); 2 nhom oxymethine tai 644,59 (1H, d, J =5,0
Hz); 4,90 (1H, d, J = 3,5 Hz); 3 olefinic proton tai 45,90 (1H, d, J = 10,0 Hz),
5,96 (1H, dd, J = 5,0; 2,0 Hz); 6,87 (1H, d, J = 10,0; 5,0 Hz) x4c dinh su cb
mat cua nhom CH=CH.
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Hinh 3.12: Pho ®C-NMR cua hop chat PP03 (CDs;OD, 125 MHz)
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Khi phan tich cac tin hiéu trén pho *C-NMR va HSQC cua PP03 xéac
dinh sy c6 mat cua 28 tin hiéu carbon bao gom: 10 carbon bac bén (trong d6 c6
2 nhom carbonyl) tai 6¢ 50,8; 55,6; 79,9; 84,0; 88,9; 122,0; 139,3; 153,4; 169,1;
205,9; cung vai 7 nhém methine tai oc 37,4; 37,9; 69,9; 83,0; 129,5; 131,8;
146,2; 6 nhdm methylene tai ¢ 23,8; 27,0; 31,7; 33,3; 35,7; 37,4; va 5 nhom
methyl tai 8¢ 12,3; 19,5; 20,5; 21,1; 22,8. Tur cac dit liéu phd thu dwgc caa PP0O3
cho phép du doan day la mot withanolide.

=

3

|

TR,

T

N7

|

"

=
tn
=

=
'y
(=]

o
[
(=]

-
]
o

-
-
o

[
(=]
o

o
(=]

- T

@ ~ o wn - W n =
o o o o o o o o

Hinh 3.13: Pho HSQC cua hop chat PP03 (CDsOD, 500/125 MHz)

Bdng 3.3: Dit liéu pho 'H, 3C — NMR cua hop chat PP03 va hop chat tham

khao

c TLTK PPO3
o 5P or2¢ (mult., J in Hz)
1 203,4 205,9 -
2 129,2 129,5 5,90 (1H, d, J = 10,0 Hz)
3 143,2 146,2 6,87 (1H, d, J = 10,0, 5,0 Hz)
4 69,3 69,9 4,59 (1H, d, J = 5,0 Hz)
5 138,2 139,3 -
6 131,5 131,8 5,96 (1H, dd, J =5,0; 2,0 Hz)
7 25,9 27,0 2,01 (1H, m)
2,15 (1H, m)

8 35,8 37,9 2,00 (1H, m)
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9 36,9 37,4 2,18 (1H, m)

10 49,5 50,8 -

11 22,5 23,8 1,71 (1H, m)
2,14 (1H, m)

12 34,2 31,7 1,35 (1H, m)
2,42 (1H, m)

13 54,5 55,6 -

14 81,9 84,0 -

15 30,2 33,3 1,55 (1H, m)
1,78 (1H, m)

16 37,7 37,4 1,60 (1H, m)
2,60 (1H, m)

17 88,0 88,9 -

18 20,5 21,1 1,16 (3H, s)

19 22,6 22,8 1,46 (3H, s)

20 78,9 79,9 -

21 19,7 19,5 1,41 (3H, s)

22 80,1 83,0 4,90 (1H, d, J = 3,5 Hz)

23 32,5 35,7 2,55 (1H, m)
2,68 (1H, m)

24 150,7 153,4 -

25 121,4 122,0 -

26 166,2 169,1 -

27 12,3 12,3 1,88 (3H, s)

28 20,6 20,5 1,99 (3H, s)

2 do trong CD30D, P do tai 125 MHz, do tai 500 MHz. *3¢ cua hop chat

physapruin A do trong CDCl3 [29].

Hinh 3.14: Cac tuong tac HMBC chinh ctia hop chat PP03
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Quan sét cac tin hiéu tuong tac trén HMBC tir H-2 (8145,90) dén C-1 (8¢
205,9)/ C-4 (5¢69,9)/ C-10 (5¢50,8), H-4 (51 4,59) dén C-2 (5¢ 129,5)/ C-3 (3¢
146,2)/ C-5 (5¢ 139,3)/ C-6 (5¢ 131,8)/ C-10 (5¢50,8), H-6 (44 5,96) dén C-4
(569,9)/ C-10 (5¢50,8) va H-19 (81 1,46) dén C-1 (8¢ 205,9)/ C-5 (8¢ 139,3)/
C-9 (8¢ 37,4)/ C-10 (8¢ 50,8) cho thay su hién dién cua 2 lién két doi tai vj tri
C-2/C-3 va C-5/C-6 cung véi su xuat hién caa nhdm hydoxy tai vi tri C-4.

C4c tin hiéu twong tac trén HMBC tur vi tri H-18 (8n 1,16) dén C14 (8¢
84,0)/ C17 (5:88,9), H-21 (814 1,41) dén vi tri C-17 (3¢ 88,9)/ C-20 (8¢ 79,9) da
g6p phan khang dinh sy ¢6 mat cua cac nhém hydroxy tai C-14, C-17 va C-20
(Hinh 3.14). T c4c phan tich dit liéu pho trén két hop véi so sénh sb liéu phd
véi tai lieu cong b6[29], hop chat PP03 di duoc xac dinh 1a physapruin A.
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Hinh 3. 15: Phé HBMC cua hop chat PP03 (CD;0D, 500/125 MHz)
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3.1.4. Hop chat withaperuvin C (PP04)

| ’ ’ b] ’;MLLLL | A

Hinh 3.17: Pho *H-NMR cua hop chat PP04 (CD;0D, 500 MHz)

Hop chat PP04 thu duoc & dang chat bot, c6 mau trang. Quan sat pho
'H-NMR ctia PP04 thay cac tin hiéu caa 3 olefinic proton & vi tri 8y 6,00 (1H,
d, J =10,0 Hz); 6,23 (1H, d, J = 6,0 Hz) va 7,09 (1H, dd, J = 10,0; 6,0 Hz); 2
oxymethine proton tai 6y 4,60 (t, 3,0) va 4,83 (m); 15 proton thudc 5 nhom
methyl tai 6y 1,21 (3H, s); 1,39 (3H, s); 1,49 (3H, s); 1,85 (3H, s) va 1,99 (3H,
S).
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Hinh 3.18: Pho C-NMR cua hop chat PP04 (CDsOD, 125 MHz)

Phan tich céc tin hiéu trén pho 3C-NMR va HSQC cua PP04 xé4c dinh
su c6 mat cua 2 nhdm carbonyl, 8 carbon khong lién két véi hydro, 7 nhom
methine, 6 nhdm methylen va 5 nhom methyl (Bang 3.4).
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Hinh 3.19: Phé HSQC cua hop chat PP04 (CD;OD, 500/125 MHz)
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S6 lieu phd 'H va BC-NMR cua PP04 kha giéng véi hop chat
withanolide E [26] ngoai trir cac tin hiéu tai khu vuc vong A va vong B bai su
c6 mat cua lién két doi tai C-4/C-5 va mat di cau ndi epoxy tai C-5/C-6 ¢ PP04.

Bdang 3.4: Dit liéu phé H, 13C — NMR cua hop chiat PP04 va hop chat tham

khao
C TLTK PP04
¢ 8P o€ (mult., J in Hz)

1 207,9 208,2 -
2 118,2 118,4 6,23 (1H, d, J = 6,0 Hz)
3 142,7 142,9 7,09 (1H, dd, J =10,0; 6,0 Hz
4 126,5 126,7 6,00 (1H, dd, J = 10,0 Hz)
5 160,2 160,4 -
6 74,7 75,0 4,60 (1H,t,J=3,0 Hz)
7 37,4 37,6 1,64 (1H, m)

1,95 (1H, m)
8 355 35,8 2,47 (1H, m)
9 44,0 44,2 1,80 (1H, m)
10 55,5 55,7 -
11 22,4 22,6 1,67 (1H, m)

1,72 (1H, m)
12 35,5 35,7 1,37 (1H, m)

2,22 (1H, m)
13 55,5 55,6 -
14 84,5 84,7 -
15 31,4 31,5 1,54 (1H, m)

1,82 (1H, m)
16 37,4 375 1,59 (1H, m)

2,57 (1H, m)
17 88,3 88,5 -
18 21,2 21,2 1,21 (3H, s)
19 18,6 18,7 1,49 (3H, s)
20 79,6 79,8 -
21 19,4 19,4 1,39 (3H, s)
22 82,7 82,8 4,83 (1H, m)
23 33,3 33,4 1,54 (1H, m)

1,68 (1H, m)
24 153,2 153,4 -
25 121,7 1219 -

26 168,9 169,0 =
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27 12,3 12,3 1,85 (3H, s)
28 20,6 20,6 1,99 (3H, s)

2 do trong CD30D, Pdo tai 125 MHz, °do tai 500 MHz. *3¢ cua hop cht
withaperuvin C do trong CD3;0D [30].

Hinh 3.20: Cac tuong tac HMBC chinh cua hop chat PP04
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Hinh 3.21: Ph HMBC cuia hop chat PP04 (CDsOD, 500/125 MHz)
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Sy xuat hién caa nhom 2,4-dien-1-one & vong A dugc chitng minh dua
vao cac tin hiéu tuong tac trén phd HMBC tir H-2 (81 6,00) dén C-4 (8¢ 126,7)/
C-10 (8¢ 55,7), H-3 (81 7,09) dén C-1 (8¢ 208,2)/ C-2 (8¢ 118,4)/ C-5 (8¢ 160,4),
H-4 (8116,23) dén cac carbon C-2 (8¢ 118,4)/ C-3 (8¢ 142,9)/ C-6 (8¢ 75,0)/ C-
10 (8¢ 55,7) va tir H-19 (84 1,49) dén C-1 (8¢ 208,2)/ C-5 (8¢ 160,4)/ C-9 (3¢
44,2)/ C-10 (8¢ 55,7) (Hinh 3.20). Cac twong tac trén HMBC tir H-6 (54 4,60)
dén C-4 (8¢ 126,7)/ C-5 (8¢ 160,4)/ C-7 (8¢ 37,6)/ C-8 (8¢ 35,8)/ C-10 (3¢ 55,7)
cling v&i gid tri do chuyén dich hoa hoc ciia C-6 (8¢ 75,0) da chirng minh sy ¢6
mat caa nhom hydroxy tai C-6.

Khi so sanh hai dir liéu phd 3C-NMR cua PP04 va withaperuvin C cho
thay gid tri d6 chuyén dich hda hoc cua cac carbon & tat ca cac vj tri déu tring
khép giira tai liéu tham khao va sé liéu cong bb caa PP04 (Bang 3.4). Tir cac
phan tich trén hop chat PP04 dugc xac dinh 1a withaperuvin C. Hop chét nay
duoc thdng bao phan 1ap lan dau tién vao nam 1982 tir loai Physalis peruviana
bai Sahai va cong su [30].

3.1.5. Hop chat physaperuvin G (PP05)

Hinh 3.22: CAu tric hoa hoc caa hop chit PP05
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Hinh 3.23: Ph6 *H-NMR ciia hop chat PP05 (CD;OD, 500 MHz)

Hop chat PPO5 thu duoc ¢ dang chat bot, mau trang. Trén phd *H-NMR
ctia PPO5 xuét hién tin hiéu cua 2 olefinic proton tai 8y 5,78 (1H, dd, J = 10,0;
2,5 Hz), 6,66 (1H, dg, J = 10,0; 2,0 Hz); 2 oxymethine proton tai 64 3,60 (1H,
t,J=2,5Hz); 4,90 (1H, dd, J=13,0; 3,0 Hz) va 15 proton thu¢c 5 nhom methyl
tai 641,17 (3H, s); 1,34 (3H, s); 1,40 (3H, s); 1,88 (3H, s); 1,98 (3H, s).
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Hinh 3.24: Pho C-NMR cua hop chat PP05 (CD;0D, 125 MHz)
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Hinh 3.25: Phd HSQC cuia hop chat PP05 (CD;0D, 500/125 MHz)

Cac tin hiéu trén pho *C-NMR va HSQC ciia PP05 cho phép xac dinh
su cO mit cua 28 carbon dic trung cta hop chat withanolide gém 10 carbon
bac bdn tai 8¢ 53,4; 56,0; 78,2; 79,8; 85,0; 89,0; 122,0; 153,3; 169,1; 207,5; 6
nhdém methine tai 6¢ 35,0; 35,2; 75,6; 83,2; 129,1; 143,8; 7 nhdm methylene tai
dc 23,8; 29,9; 32,2; 33,3; 35,8; 36,7; 37,4; va 5 nhdm methyl tai d¢c 12,3; 16,1;
19,6; 20,5; 21,6.

Bdng 3.5: Dir liéu pho 'H, 3C — NMR cuia hop chat PP05 va hop chat tham

khao
C TLTK PP05
"¢ 8P oH?¢ (mult., J in Hz)
1 207,8 207,5 -
2 129,3 129,1 5,78 (1H, dd, J = 10,0; 2,5Hz)
3 144,0 143,8 6,66 (1H, dg, J = 10,0; 2,0 Hz)
4 36,8 36,7 2,06 (1H, dd, J =20,0; 5,0 Hz)
3,27 (1H, dt, J = 20,0; 2,5 Hz)
5 78,3 78,2 -
6 75,8 756 3,60 (1H, t,J = 2,5 Hz)
7 30,0 209 1,49 (1H, m)
2,12 (1H, m)
8 35,1 35,0 3,55 (1H, m)
9 35,3 35,2 2,25 (1H, m)



49

10 53,5 534 -

11 23,9 23,8 1,52 (1H, m)
2,31 (1H, m)

12 32,4 32,2 1,31 (1H, m)
2,40 (1H, m)

13 56,1 56,0 -

14 85,1 850 -

15 33,4 33,3 1,58 (1H, m)
1,78 (1H, m)

16 37,5 374 1,57 (1H, m)
2,60 (1H, m)

17 89,1 89,0 -

18 21,7 21,6 1,17 (3H,s)

19 16,2 16,1 1,34 (3H,9)

20 79,9 798 -

21 19,6 196 1,40 (3H,s)

22 83,3 83,2 4,90 (1H, dd, J = 13,0; 3,0 H2)

23 35,9 358 2,53 (1H, m)
2,67 (1H, m)

24 1534 153,3 -

25 122,1 1220 -

26 169,2 169,1 -

27 12,4 123 1,88 (3H,s)

28 20,6 205 1,98 (3H, s)

2 do trong CD30D, P do tai 125 MHz, do tai 500 MHz. *3¢ cua hop chat

physaperuvin G [19].

Hinh 3.26: Cac tuong tac HMBC chinh ctia hop chat PP05
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Hinh 3.27: Pho HMBC cuia hop chat PP05 (CDs0D, 500/125 MHz)

C4c tin hiéu tuong tac trén phd HMBC tir vi tri H-19 (81 1,34) véi C-1
(8¢ 207,5)/ C-5 (8¢ 78,2)/ C-9 (8¢ 35,2)/ C-10 (8¢ 53,4), H-2 (84 5,78) dén C-4
(8¢ 36,7)/ C-10 (8¢ 53,4) va vi tri H-3 (81 6.66) dén cac carbon C-1 (8¢ 207,5)/
C-5 (8¢ 78,2) chtng minh su ¢6 mat ciia nhoém carbonyl tai C-1, nbi d6i CH=CH
tai C-2 (6¢ 129,1)/C-3 (8¢ 143,8) va nhom hydroxy tai C-5 (6¢ 78,2).

Bén canh do, tin hiéu twong tac trén HMBC tur vi tri caa H-6 (64 3,60)
dén C-5 (8¢ 78,2)/ C-8 (8¢ 35,0)/ C-10 (8¢ 53,4) cho phép khang dinh sy c6 mat
caa nhom hydroxy tai C-6. Ngoai ra, cac tuong tac HMBC tur vi tri H-18 (dn
1,17) dén carbon C-12 (8¢ 32,2)/ C-13 (8¢ 56,0)/ C-14 (8¢ 85,0)/ C-17 (3¢ 89,0)
va tir H-21 (84 1,40) dén vi tri carbon C-17 (8¢ 89,0)/ C-20 (8¢ 79,8)/ C-22 (8¢
83,2) cho thay su c6 mat cua 3 nhom hydroxy tai C-14, C-17 va C-20. Két hop
cac phan tich trén va so sanh sé liéu phd NMR cua PP05 véi tai liéu tham khao
[19], hop chat PPO5 duoc xac dinh 1a physaperuvin G.
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3.1.6. Hop chat 28-hydroxywithaperuvin C (PP06)

/4

Hinh 3.28: CAu tric hoa hoc va tuong tac HMBC chinh cua hop chat PP06
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Hinh 3.29: Ph6 *H-NMR cua hop chat PP06 (CD;OD, 500 MHz)

Hop chat PP06 thu dugc & dang chat bot, mau trang. Trén pho *H-NMR
ctia PP06 cd thé thay tin hiéu caa 3 proton olefinic tai vi tri 8y 6,00 (1H, d, J =
10,0 Hz); 6,23 (1H, d, J = 6,0 Hz) va 7,10 (1H, dd, J = 10,0; 6,0 Hz); 2
oxymethine proton tai 6y 4,60 (t, 3,0) va 4,83 (m); 12 proton thuoc 4 nhom
methyl tai 6y 1,23 (3H, s); 1,41 (3H, s); 1,49 (3H, s) va 1,88 (3H, s).
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Hinh 3.30: Phd C-NMR cua hgp ch
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Dix liéu pho *H-NMR cua PPO06 rat gidng vai sb liéu phd NMR cua PP04
trir sy khéc biét vé do chuyén dich hoa hoc cua carbon C-28 cua hop chat PP04
1a 8¢ 20,6; trong khi C-28 ctiia PP06 1a 8¢ 61,6 cho phép khang dinh hop chit
PPO06 c6 su hién dién 1 nhém OH tai vi tri carbon C-28. Piéu nay dugc chung
minh béi cac twong tac khong gian trén phd HMBC tir H-28 dén cac carbon C-
23 (8¢ 30,5)/ C-24 (8¢ 154,9)/ C-25 (8¢ 122,3), vi vay nhém -CH,OH duoc thé
tai vi tri C-24. Két hop céc phan tich sé liéu phé trén vai dit liéu phd H, BC —
NMR cua PP06, hop chat PP06 duoc xac dinh 1a 28-hydroxywithaperuvin C.
Hop chat nay duoc thong bao phan 1ap lan dau & loai Physalis minima Ia do
nhom tac gia L& Canh Viét Cuong va cong su da cong bd [31].

Bdang 3.6: S liéu phd H, 13C — NMR cua hop chit PP06 va hop chat tham

khao
c PP04 PP06
3¢ 5P dr®¢ (mult., J in Hz)

1 208,2 208,2 -
2 118,4 118,4 6,00 (1H, dd, J = 10,0 Hz)
3 142,9 142,9 7,10 (1H, dd, J = 10,0; 6,0 Hz)
4 126,7 126,7 6,23 (1H, d, J = 6,0 Hz)
5 160,4 160,5 -
6 75,0 75,0 4,60 (1H,t,J = 3,0 Hz)
7 37,6 37,6 1,94 (1H, m)

1,58 (1H, m)
8 35,8 35,8 2,50 (1H, m)
9 44,2 443 1,74 (1H, m)
10 55,7 55,7 -
11 22,6 22,6 1,74 (1H, m)

1,68 (1H, m)
12 35,7 33,4 2,02 (1H, m)

1,48 (1H, m)
13 55,6 55,8 -
14 84,7 84,8 -
15 31,5 31,4 1,86 (1H, m)

1,56 (1H, m)
16 37,5 37,5 2,59 (1H, m)

1,65 (1H, m)
17 88,5 88,6 -
18 21,2 21,1 1,23 (3H, s)

19 18,7 18,7 1,49 (3H, s)
20 79,8 79,9 -



21
22
23

24
25
26
27
28

19,4
82,8
33,4

153,4
121,9
169,0
12,3
20,6
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19,5
83,9
30,5

154,9
122,3
169,2
11,8
61,6

1,41 (3H, s)

4,83 (1H, d, J = 3,0 Hz)
3,10 (1H, m)

2,40 (1H, m)

1,88 (3H, s)
4,18 (1H, d, J = 14,0 Hz)
4,39 (1H, d, J = 14,5 Hz)

2 do trong CD30D, P do tai 125 MHz, ¢do tai 500 MHz. #3¢ cta hop chat PP04
do trong CDsOD.
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Két qua da phan 14p va xac dinh duoc cau trdc hod hoc cua 06 hop chat
d3 biét tir loai Physalis peruviana L. d6 1a hop chat withanolide J, 4p-
hydroxywithanolide E, physapruin A, withaperuvin C, physaperuvin G, 28-
hydroxywithaperuvin C.

OH

PP04: withaperuvin C

OH PPO05: physaperuvin G OH PPO06: 28-hydroxywithaperuvin C

Hinh 3.32: Sau hop chat phan 1ap tir cdy Thu 10 16ng (Physalis peruviana L.)
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3.2. Hoat tinh ic ché NO cuia cac hep chit dwgc phan 1ap tir loai Physalis
peruviana L.

Sau hop chét phan lap tir loai Physalis peruviana dugc tién hanh khao
sat hoat tinh @c ché sy san sinh ra NO trong té bao RAW264.7. Két qua thu
duoc nhu sau:

Bdang 3.7: Két qua danh gia hoat tinh wc ché sy san sinh ra NO trong té bao
RAW264.7 ciia cac hop chat phan 1ap tur loai Physalis peruviana L.

L-NMMA PPOL PP06
Nong dd oo vecns| P op sl W % té
CC CC C
(Mo/mL) | P ey | TP ERE T s S 1 pao
NO g NO g chéNO | )
song song song

100 95,14 90,85 99,68 31,62 66,08 43,71

20 78,95 99,67 87,92 69,84 24,71 81,45
4 25,41 70,70 98,81 8,54 97,87
0,8 10,13 12,32 -0,07

0,16 5,97

ICso | 7,7240,46 3,18+0,22 NA

* NA- not available

Két qua danh gia hoat tinh @c ché su san sinh ra NO trong té bao
RAW264.7 cua cac hop chat phan lap tir loai Physalis peruviana cho thay hop
chat withanolide J (PP01) thé hién hoat tinh manh nhat véi gia tri 1Cso 1 3,18
+0,22 pug/mL manh hon so véi chat déi ching dwong L-NMMA véi gid tri 1Cs,
1a 7,72 + 0,46 pg/mL. Hop chat 28-hydroxywithaperuvin C (PP06) khong thé
hién hoat tinh wrc ché san sinh NO trong té bao RAW264.7 ¢ nong d6 mau thir.

Cac hop chat PP02, PP04, PP05 da dugc nghién cau boi nhom tac gia
Pham Thi Hai Yén, Hoang L& Tuan Anh (2023) d4 tién hanh danh gia hoat tinh
trc ché su san sinh ra NO trong té bao RAW264.7 cua cac hop chat phan 1ap tir
loai Physalis minima ddi v&i cac hop chat nhu: 4p-hydroxywithanolide E
(PP02), withaperuvin C (PP04), physaperuvin G (PP05). Két qua danh gia hoat
tinh cho thay hop chat physaperuvin G (PP05) thé hién hoat tinh yéu véi ICsg



S

14 70,25 + 2,43 pg/mL so véi dbi chimg duong L-NMMA véi gid tri 1Cso 1
7,84 + 0,87 pg/mL. Hop chat withaperuvin C (PP04) xem nhu khong ¢6 hoat
tinh do 1Cs > 100 pg/mL va hop chat 48-hydroxywithanolide E (PP02) khéng
c6 hoat tinh do gy chét té bao thir nghiém. [12] Con lai hop chat physapruin
A (PP03) khong thé hién hoat tinh &c ché san sinh NO trong té bao RAW 264.7
& nong do thur.

Ngoai ra, tir cac két qua thu dugc cho thay hop chat withanolide J (PPO1)
phan 1ap tir loai Physalis peruviana L. 1a cac hop chat c6 tiém ning va c6 thé
nghién ctru su hon dé khing dinh vé hoat tinh khang viém.
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KET LUAN VA KIEN NGHI
KET LUAN

1. B4 phén lap va xac dinh dugc cau tric hod hoc cua 06 hop chat da biét
tr lodi Physalis peruviana L. d6 1a hop chat withanolide J, 4p-
hydroxywithanolide E, physapruin A, withaperuvin C, physaperuvin G, 28-
hydroxywithaperuvin C.

2. Pa danh gia hoat tinh wc ché san sinh NO cua cac hop chat phan lap
duoc tir lodi Physalis peruviana L., két qua cho thiy hop chéat withanolide J c6
tac dung wc ché rat manh su san sinh NO trong té bao RAW264.7. Hop chét
physaperuvin G thé hién hoat tinh uc ché sy san sinh NO trong té bao
RAW264.7 rat yéu, cac hop chat 4p-hydroxywithanolide E, physapruin A,
withaperuvin C, 28-hydroxywithaperuvin C khong c6 tac dung tc ché sy san
sinh ra NO trong té bao RAW?264.7.

KIEN NGHI

Tir cac két qua phan lap va nghién ctru danh gia hoat tinh &c ché san sinh
ra NO trong té bao RAW?264.7 cua cac hop chat dugc phan Iap tir loai Physalis
peruviana chiing tdi nhan thay rang hop chéat withanolide J ¢ hoat tinh &c ché
su san sinh ra NO trong té bao RAW264.7 manh nhat can dugc nghién cau
danh gia thém dé dua ra két luan vé hoat tinh khang viém. Céac hop chat phan
lap duoc co thé tién hanh nghién vé kha nang gay doc té bao di véi cac té bao
ung thu dé dua ra thém két luan vé hoat tinh sinh hoc ciia cac hop chat phan lap
tur loai Physalis peruviana L.
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