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11 séy chan khong 5 gier thu duoc 0,56 g san phdm
1a (S)clopidogrel bisulfat, 14 chat rédn mau tréng
(H=33%). Nhiét d9 nong chdy: 172 - 175°C (DSC).

Két luan

Chung 1i 44 tach ddng phan (S)-clopidogrel
c6 do tinh khiét quang hoc 99% tir clopidogrel
racemic v&ri hiéu suét 29%. Tc‘mg hep thanh cong
(S)-clopidogrel bisuifat dang | v&i higu Suét 78%,
dang 1l vai higu suét 33%. Bén canh d6 mot sé
yéu 16 anh hudng dén qua trinh tach ddng phan
va téng hop (S)-clopidogrel bisulat dang | @4
dwgc khao sat,
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« Anh hwéng ciia diéu kién chiét dén ham
lwgng polyphenol va danh gid hoat tinh
chdng oxy hoéa ciia dich chiét tir 14 oi
(Psidium guajava L.)
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Summary

Total polyphenols were extracted from the leaves of Vietnamese guava (Psidium guajava L) wrlh
ethanol. The extraction was optimized with respect to the ethanol jon, solvent
ratio, temperature and extraction time. With 40° ethanol, the solvent-material ratio of 40/1 (mifg), at
the temperature of 80 °C and extraction time of 60 min, the yield of the total polyphenols reached
approximately 189,73 mg GAE/g (calculated on the dried malerials). The obtained extracts were valuated
antioxidant activities based on ABTS free radical scavenging ability and totaf reductive potential gave
the IC,, value of 1.95 and 5.08ug/mi, respectively. M , the infl of the maturity and
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state of the guava leaves on the total polyphenol content (TPC) were investigated. The old leaves
possessed the highest content of the total polyphenols, followed by the matured and young leaves (p
< 0.05). Whereas, no significant differences were observed between the fresh and dried leaves in the
total phenof content (p > G.05). These all suggest the guava leaves may serve as a promising source for

extraction of natural antioxidants.

Keywords: Extraction, antioxidant activity, guava leaf, guava leaf extract, Psidium guajava L.,

polyphenof.

Dat van d&

Nhidu nghién ciru chi ra rdng trong 14 &i cé
chipa ham lveng polyphienol cao va cé fidm nang
(g dung trong cic nganh cong nghiép thic
pham, duge pham va my pham . Trong duoc
hoc, polyphenol ¢ nhidu tac dung quy nhu
Chéng lai stress oxy hoa, loai bd cac gbc tw do,
ngdn ngl¥a va han ché mot s6 bénh tat lign quan
dén tim mach, dét quy, ting huyét ap, dai thao
duwdng va ung thiel.

Polyphenol trong I4 5i c6 thé bj hu hdng trong
qua trinh chiét tach do cac yéu t4 vat iy va héa
hoc gay nén. Do da, didqu kién chiét tach thich
hop can dwoc thiét 13p d& ¢am bdo tinh én dinh
va higu qua thu nhan polyphenol 8. Cho dén
nay, co rat it nghién ctru vé& didu kién chiét tach
polyphenol tir I §i dwoc obng bb & Vit Nam. Vi
vay, nghién cliru khao sat anh hwémng cla diéu
kign chiét dén ham lvong polyphenal tir 1a &i 2
rét can thiét,

Nguyén
nghién ctru

lieu va phwong phap

Nguyén liéu

La bi (Psidium guajava L.} thugc giéng &i xa I).
Tén khoa hoc dwec dinh danh bi nha Thuc vat
hoc Pham Buirc Dirang, cdng tac tai Veon qubc
gia Cat Tién, Péng Nai. La &i dugc thu hal trec
tiép tai vieérn cla ngudi dan dia phweng & thanh
phé Nha Trang, tinh Khanh Hoa trong thang
4/2014. Nguyén lidu duoc phoi kho tw nhidn dé
dat 46 &m khoang 10%, xay nhd, sang qua mét
Iuéi 2 mm, bao goi trong ti nilon hiit chan khong
va bdo quén & - 66°C cho dén khi s dyng.

Héa chét st dung trong nghign ciu ddu
dat yeu chu phan tich gdm: K(Fe[CN],),
ACl,  Na,CO, NaNO,, folin ciocalteu,
ethanol, trichloacetic (TCA), NaOH mua ti
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Hang Merck (Dlc). (£)-6-Hydroxy-2,578-
tetramethylchroman-2-carboxylic acid (Trolox),
2,2'-azino-bis(3-ethylbenzothiazolin-6-sulphonic
acid) (ABTS) va acid gallic mua clia Hang Sigma (Mj).

Thiét bi

May cét (Super blender, MX-T2GN, Nhat
Ban), bé bn nhiét (Elma, § 300H, Birc), may Iy
tam (EBA 21, HETTICH, Brc), may quang phd
ké (Cary 50, Varian, M§).

Phwong phap nghién ciru

Chuén bj djch chiét thé

Nguyén ligu dwgc chiét trong bé én nhiét, sau
d6 ly tam (5.000 vong/phat) trong 15 phit aé thu
dich chiét thé. Cac phan tich duore tién hanh trén
dich chiét tho.

Xac dinh anh heromg cia giai doan tririmg
thanh dén sy tich liiy polyphenol

L& &0 dvgc thu hai & ba giai doan: Non,
trwdng thanh va gia ¢hinh 1). TAt ca nguyén lidu
duoc [am khd, nghién nhod va chiét trong didu
kién gibng nhau d& thu duore dich chiét. Didu kién
chiét 13: 65°C, 60 phat, dung maéi ethanol 50%,
ti 1& dung méiMguyén liéu 15/1 (mi/gy. Qua trink
chiét dwgc Iap lai ba (&,

Xdc dinh dnh hiromg cida didu kién chiél
Nhigt dd, thi gian, 1 18 dung mai/nguyén ligu v3
néng dd ethanol

Phirong phap b tri thi nghiém yéu té tirng
phan dwoc sl dung d& nghién clu anh hudng
clia cac nhan 15 chiét.

Anh hedng cia nhigt 4o dwgc khae sat trong
pham vi tr 30 dén 90°C, voi buéc nhay 10°C.
Céc thong sb ¢b dinh gbm: Dung mdi 1a nwds,
thoi gian 60 phut va i 18 dung mdynguyén ligs
40/1 (mlig).

Anh huéng clia thin gian dwec tién hanh tir
20 g&n 120 phdt, véi budc nhay 20 phut. Céc
thong sb c6 dinh gdm: Nhiét do da dugc chen &
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thi nghiém trwée, dung méi 1a nuoe va ti 1§ dung
mdiinguyén ligu 40/1 (ml/g).

Ann hwdng cla ti 18 dung mai chiét so véi
nguyén liéu dwgc Iwa chon tir 20/1 dén 70/1
(ml/g), v&ri budc nhay 10 (ml/g). Cac théng sb cb
dinh gbm: Nhigt 89, thixi gian da dugce chon & cac
thi nghiém treére va dung méi 1a nwéc.

Anh hudng cia sw két hep nwoc voi ethanol
duwoc tién hanh trong pham vi te 0 d&n 100%,
voi budc nhdy 20%. Cac thong sé cb dnh gém:
Nhiét 46, thon gian, i 1§ dung maifnguyén ligu 6a
dwrec chon & cac thi nghigm trede.

Xac dinh ham lwong polyphenol tdng

Ham lugng polyphenol tbng duee xéc dinh
theo phrong phap cla tai ligus. Két qua dugc
bao cao qui v mg acid gallc twong dwong
(GAE)/g chéat kho.

Xdc dfnh hoat tinh chéng oxy hda dira véo
khé& néng khir géc tr do

Xac dinh kha niéing khir géc ty do ABTS theo
phuong phap cla tai ligu ™. Két qua béo céo boi
gia trj IC, 13 ndng A9 cla dich chibt khi duoc
50% gbe ty do ABTS trong didu kién thi nghigm.

Xéc dinh hoat tinh chéng oxy héa dya vio
téng ndng e khir

Tdng nang lwe khir s&t durgc xac dinh thea
phuong phap clia tai liéu . Két qua duoc tinh

o0 12 I/Oig MU 13m tng d6 hép
thu quang hoc 1&n 0,50 tai didu kién thi nghiém.

toan v gid tr{iC,

Phwong phép xir Iy s6 ligu

Cac phan tich dugc tién hanh 13p las it nhéat ba
14n d& dam bao thurc hign phan tich ANOVA. S6
ligu dwore phan tich trén phan mém SPSS 16.0
(SPSS Inc., Chicago, IL, Mg). Kiém dinh Tukey
HSD duge thiee hien sau phan tich ANOVA %
danh gia sy khac nhau cia cac gia tri voi mikc ¥
nghia p < 0,05. Cac hinh v& va dd thi duoc vé trén
phin mém Excel (Office 2007, Microsoft, M§).

Céc nghién ctru trén duoc thire hién tai phang
thi nghiém Khoa Céng nghé thirc phdm, Trudmg
Dai hoc Nha Trang.

Két qua nghién ciru

Anh hwéng cua sy trwdng thanh dén sy
tich Iy polyphenol trong 14 &i

Hinh 1 cho théy sy tich 10y polyphenol phy
thudc vao giai doan tredng thanh clia 12 8i. Ham
lromg polyphenol tdng (tetal polyphenol content =
TPC) trong l4 gia la 109,14, cia la tredng thanh |4
86,57 va clia la non 1a 55,20 mg GAE/g chét kho.
TPC trong |4 gia cac hon dang ké so voi 14 tredng
thanh va 14 non (p < 0,05). Tiv két qua dat duerc,
chiing t3i chon Ia gia dé tién hanh cac nghién clu
tiép theo.

Wnon  Latwdng  Liga
thanh

Giai dogn phat trién

Hinh 1: Anh huding ciia sy trudng thanh dén s tich 10y polyphenol trong 14 61, Chir céi khdc nhau
trén cot chi ra sy khac nhau c6 ¥ nghia thdng ké (p < 0,05).

Anh hwang cia didu kign chiét dén ham
lirgrng polyphenol

Hinh 2A cho thay khi ting nhiét dj tv 30 lén
80°C thi TPC ting 16n dang ké (p < 0,05}, tir
53,59 1én 118,96 mg GAE/g chét khd. TPC tai
nhiét d6 chiét 80°C va 90°C (119,59) khéng cd
si khac bigt dang ké (p > 0,05). Dwa vao két qua
dat duwec, ching 16i chon nhidt d& chiét 80°C cho
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cac nghién ciru tiép theo.

Két qua dat dugc tie hinh 2B chi ra ring khi
tang thai gian chiét tir 20 1én 60 phat thi TPC ting
dang ké (p < 0,05), tir 95,17 I6n 120,25 mg GAE/g
chét khd. Tuy nhién, khi kéo dai thai gian chiét [au
hon nia thi polyphenol chiét duoc khang ting
dang ké (dén 100 phut). Vi vy, ching 16i chon 60
phiit d& thye hién cac nghién ctu tiép theo.
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Khi tang ti 1& dung méi/nguyén liéu chiét dan
dén ham |egng polyphenol tang (hinh 2C). O fi
1& chiét 70 (ml/g) cho ham Iugng polyphenol cao
nhét (130,95 mg GAE/g chat khd). Tuy nhién,
mot t7 1& cao hon gitra dung mai chiét va nguyén
lidu khong duoc khuyén dung vi c6 thé [am gidm
hiéu suat chiét cac hop chat phenolic cling nhw
kho khan hon trong viéc tach ba nguyén liéu khoi
dich chiét®. Vi vay, chiing tai chon 11 1& dung méi/
nguyén ligu chiét 12 40/1 (mlig) dé& thuc hién céc
nghién ctru tiép theo.

Két qua tlr hinh 2D cho thdy ham lugng
polyphenol ting I&n dang ké khi tang ndng do
ethanol tr 0 dén 60% (p < 0,05), tvong &ng voi

tir 121,11 1n 185,58 mg GAE/g chAt kho. & néng
46 ethanol trén 60% dan dén sy gidm ham lrgng
polyphenol chiét dwoc (p < 0,05). Két qua ciing
chi ra rang chiét polyphenol & dai ndng &6 ti 40%
dén 60% ethanol 1a thich hop. Tir nhing két qua
dat dwoc & trén, ching t6i chon néng dd ethanol
40% la nbng @6 dung mai chiét thich hop nhat,

Nhir vy, tong hop céc két qua trén, ching
t6i chon didu kién chiét thich hop @& thu nhan
polyphenol ti 14 &i la: Nong @9 ethanol 40%, |
nhiét do chiét 80°C, thoi gian chiét 60 phiitva i |
ethanol 40%/nguyén ligéu 40/1 (ml/g) @& thye hign | !
cac nghién ciru tiép theo. l
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Hinh 2: Anh huong ctia diéu kign chiét dén ham lwong polyphenol

Hoat tinh chéng oxy héa ctia dich chiét 1 6i

Nhin chung, kha nang khir géc ty do ABTS
cha dich chiét 14 &i phu thudc vao ndng do hay
néi cach khac khi ndng a6 dich chiét tang thi kha
nang khi géc tw do ABTS téng (hinh 3A) Gid tri
IC,, cta dich chiét Ia i 12 1,95 ug/ml, trong khi
d6 gia tri nay clia Trolox la 1,0 pg/ml. Nhw vay,

dich chiét 14 i thé hién hoat tinh khir géc tu do
ABTS yéu hon Trolox.

Téng nang luc khir cia dich chiét 1 i tang
Ién cing véi sy tang cla ndng do djch chiét
(hinh 3B). Gié trj IC,, clia dich chiét Ia i 1a 5,08
pg/ml. Trong khi do, gia tri nay ciia Trolox la 0,52 l
Hg/ml. Nhue vay, thng nang lyc khir clia dich chiét
14 &i thép hon Trolox. |
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Hinh 3: Kha nang chdng oxy héa ctia dich chiét Ia &i (m) so véi Trolox )
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Ban lugn

Ham lwong polyphenal trong 1& &i phy thude
vao trang théi trudmg thanh cha 1 éi. Theo do,
14 gia o6 mirc 43 tich Iy TPC ¢ao nhat. Bidu nay
cling phd hop vai st phat trién binh thurong cia
thue vat d6 la khi thyc vat cang treéng thanh thi
sw tich lidy c4c chét cang nhidu, Mat khac, 14 &i
gia thwdng duoc loal ba trong qua trinh cham
6 cay Bi. Vi vay, d6 s& la mét ngudn ddi dao, dé
kiérm va ré tidn dé cé thé khai thac céc polyphenol.
Cho dén nay, chira c6 cong bé chinh thirc nao &
Viét Nam nghién citu v& anh huing ciia giai doan
trwdng thanh cla Ia 8i dén sy tich IGy TPC.

Nhirng nhan t5 quan frong anh huwéng dén
diéu kién chiét polyphenol dugc khdo sat bao
gbm: Nhigt 46, thi gian, néng do dung mor va
fi 16 dung méi/nguyén lidu, Ca bén nhan té nay
déu anh hwéng dén ham lvong TPC thu dwoc
tir (4 &i. Didu kign chiét TPC tir 14 &i thich hop
dugc thiét [ap & 80°C, ethanol 40% va 11 & dung
moéi/nguyén liéu 4011 (mi/g). Tai didu kién nay,
ham iwgng TPC dat dwoc 189,73 mg GAE/g chat
khé. Mt sb tac gia cling d& cong bb ham lwong
polyphenol clia |4 &i. Tac gia Lai Thi Ngoc Ha W
da bao cdo réng ham lugng polyphenol cla &
6i thu dupc & didu kién chiét téi vu la 147,69
mg GEA/g chét khé. Ké&t qua nghién ciu elia
You Dong-Hyun va CS. "% chl ra réng ham lugng
polyphena! trong la 8i (Psidium guajave) trbng tai
Han Quéc 1a 128,48 mg GAE/g chét khé (chiét
béng ethanol, & nhiét do phang, trong 24 giér va
118 dung mdilnguyén ligu 1a 30/1, ml/g). Két qua
nghién clru clia Nguy&n Xuan Duy va CS Pcho
thy ham lwgng TPC clia la bi 12 146,5 mg GAE/g
chét khé. Nhw vay, ¢6 thé thay ring la &i duoc
chidt & didu kién t8i Lu da Guoc thiét 1ap ¢ ham
hwong polyphenol cao hon nhiéu so voi cac két
qua dugc cdng bé tredc day.

Marja va CS " khi nghién ciru ham lweng
polyphenol ciia 92 loai thyc vat an duge va khdng
&n dwgc d5 cho théy rang ham legng polyphenal
cla ching dao dong kha rfng trong khodng ti
0.2 dén 155,3 mg GAE/g chat kho. Cing theo
nhém tac gid ndy, nhirng loai thirc vat cd ham
Irgrng polyphenol I6n hon 20 mg GAE/g chét khd
thi ¢6 hoat tinh chéng oxy héa manh. Két qua
nghién ciru clia ching t8i cho théy la &i dugc
chiét & didu kién thich hgp da duge thiét lap co
ham lugng polyphenol cao hon mivc khuyén cao
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ciia nhém tac gia " gan 9,5 lAn. Didu nay cling
cho phép di doan ring dich chiét tiv 1 6i co hoat
tinh chéng oxy héa manh.

Dich chiét tis 1a &i co hoat tinh chdng oxy hoa
duoc danh gia théng qua kha ndng khi géc ty do
ABTS va téng nang lwc khir. Mgt sb tac gid cling
38 bao cao vé hoat tinh chéng oxy hda cla dich
chiét tir 18 i 212149, Khi 50 sanh voi chét chéng
oxy héa throng mai Trolox (twong te vitamin E,
nhung hoa tan dugc trong nwace), dich chit tiy la
&i €6 hoat tinh chéing oxy héa thap hon. Didu nay
c6 thé dugc ly gidi la do Trolox 1a chét & dang tinh
Khiét trong khi d6 dich chiét & dang tho. Vi vay, 8&
1am tang hoat finh chéng oxy héa thi dich chiét cin
gwec tinh sach hon niva. Nhivng nghién ctu tiép
thea nén tap trung vao viéc tinh sach dich chiét tr
1a i d& cd thé (ng dung nhw |4 mdt chit chéng
oxy héa manh dung trong thuc phdm.

Két luan

Qué trinh chiét xuét palyphenol tir 1a &i chiu
&nh huedng 16N bdi cac yéu td nhu: Nhist 86 chidt,
thei gian chiét, ndng do ethanoal va tf 1& dung méi/
nguyén figu. Nghién clru da xac dinh duoc didu
kién chiét thich hop polyphenal tiv 14 i [2: Dung
mai chiét ethanol 40%, nhiét @6 80°C, thdi gian 60
phit, i 1& dung méi/nguyén ligu 40/1 (mlig). Tai didu
kién chiét nay, ham lgng polyphenot thu dugc 1a
189,73 mg GAE/g chét khé. Hoat tinh chéng oxy
héa (IC,;) elia dich chiét thu dugc & dibu kign chidt
thich hop dugc dénh gid dea vao khd nang khir
gbc t do ABTS va téng néing lyc kher 1n lwot |3
1,95 va 5,08 pg/ml. Nhitng két qua dat dugre trong
nghién ciru ndy cho thy tiém nang st dung 4 &
nhe ot ngudn thy nhan ¢ac chit chiing oxy hda
cb ngudn gbc ti nhién. Cac nghién ciru tiép theo
nén tap trung vao viéc téi wu héa didu kign chiét
polyphenol ciing nhwr nhén dang cac thanh phin
chinh dong vai trd nhw 14 nhitng chét chéng oxy
héa trong dich chiét thu dugc tiv 13 &1,

L& cam on: Tac gia xin chén thanh cam on
Cong ty TNHH Thiét bi Khoa hoc Thién An, TP
H6 Chi Minh da ho tro mdt phén kinh phi dé thye
hién nghién ciu nay.
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dwgc phén 1p tir ciy quén dau khi
(Polyalthia simiarum Benth. & Hook. f.)
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Summary
Ent-halima-1(10), 13E-dien-15-cic acid (1) was isolated from the n-hexane extracts of the barks
of Polyaithia simiarum. It's structure was confirmed by NMR and MS. The obtained products showed
significant cytotoxicity, with IC,, values of 13,93-25,05 ug/ml against Lu-1, HepG2, LNCap, MCFT,

SW626, SW480 cancer cell lines.

Keywords: Polyalthia simiarum, “Benth. & Hook. f.” ent-halima-1(10), 13E-dien-15-oic acid.

Dat van dé
Chi Polyaithia gém c6 120 loai dwgc phan bé
rong ré@i tai cac ving nhiét 8¢ va can nhiét di.

k

O Viét Nam, chi Polyalthia co tén la chi Quén
d4u (ho Na - Annonaceae) voi 28 loai phéan bd
chit yéu & cac tinh mién Trung va mién Nam ™.
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