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to sly chan khdng 5 gid thu dugc 0,56 g sin phim 
la (S)-clopidogrol bisulfat, la chit rin mau tring 
(H = 33%). Nhigt dg ndng ehay: 172 -1750C (DSC). 

K4t luan 
Chung tdi da tach d ing phan (S)-elopidogrel 

c6 dO tinh khi l t quang hgc 99% t u clopidogrel 
racemic vdi higu su i t 29%. Tong hgp thanh cdng 
(S)-clopidogrel bisulfat dang I vdi higu su i t 78%, 
dgng ll vd'i higu su i t 33%. Ben canh dd mgt sd 
y l u t l anh hudng d i n qua trinh tach dong phdn 
va t i ng hgp (S)-elopidogrel blsulat dgng I da 
dugc khao sat. 

Lai cam on: Cong trinh nghien cuv du(?c hoan 
thinh voi si/ tii tro kinh phi ciia Chiiang trinh Hoa 
Dupc. Mi s6 di tii: CNHD.Dr.024/11-13 
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{Psidium guajava L.) 
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Summary 

Total polyphenols were extracted from the leaves of Vietnamese guava (Psidium guajava L.) with 

ethanoi The extraction was optimized with respect to the ethanol concentration, solvent-material 

rath, temperature and extraction time. With 40° ethanol, the solvent-material ratio of 40/1 (ml/g), at 

the temperature of 80 °C and extraction time of 60 mln, the yield of the total polyphenols reached 

approximately 189.73 mg GAE/g (calculated on the dried materials). The obtained extracts were valuated 

antioxidant activities based on ABTS free radical scavenging ability and total reductive potential gave 

the IC value of 1.95 and 5.08pg/ml, respectively. Moreover, the influence of the maturity and material 
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Nghien ciju - Ky thuat 
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 phenol content (p > 0.05). 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. 
polyphenoL 

Dat van de 
Nhilu nghien ci>u chi ra r ing trong la oi cd 

chLPa ham lugng polyphenol cao va cd t i lm nang 

ung dyng trong cac nganh cdng nghiep thuc 

pham, dugc pham va my ph im i'"^. Trong dugc 

hpc, polyphenol cd nhi lu tac dung quy nhu' 

Chong lgi stress oxy hda, logi bd cac goc tu do, 

ngan ngOa va hgn che mdt so benh tat lien quan 

d i n tim mach, dot quy, tang huyl t ap, dai thao 

dudng va ung thu'*'. 

Polyphenol trong la oi cd t h i bj hu hdng trong 

qua trinh chi l t tach do cae y l u td vat ly vd hda 

hge gay nen. Do dd, d i lu kien chi l t tach thich 

hgp c i n dugc th i l t lap d l dam bdo tfnh on djnh 

va hidu qua thu nhgn polyphenol '^. Cho d i n 

nay, cd rat it nghien cuu v l dieu kien chi l t tach 

polyphenol tu la oi dugc cdng bo d Viet Nam. Vi 

vdy, nghien cuu khao sat anh hudng cua d i lu 

kign chiet d i n hdm lugng polyphenol tu la oi la 

rat can thi l t . 

Nguyen lieu va phu'O'ng phap 
nghien CLPU 

Nguyen lieu 

La oi (Psidium guajava L.) thudc gidng l i xa h. 
Tdn khoa hge dugc djnh danh bdi nha Thuc vat 
hgc Pham Due Duang, cdng tac tai Vudn quoc 
gia Cat Tien, Dong Nai. La oi dugc thu hai true 
tiep tgi vudn cua ngudi dan dja phuang d thanh 
p h i Nha Trang, tinh Khanh Hda trong thang 
4/2014. Nguyen lieu dugc phai khd tu nhien d l 
dgt dp I m khoang 10%, xay nhd, sang qua mat 
luai 2 mm, bao gdi trong tui nilon hut ehdn khdng 
va bao quan d - 66°C eho d i n khi su dung. 

Hda ch i t SLP dung frong nghien cuu deu 

dgt ydu cau phan tich gdm: K3(Fe[CN]g), 

AICI3, Na^COj NaNO^, folin ciocalteu, 

ethanol, trichloacetic (TCA), NaOH mua tu 

Hang Merck (Di>c). (±)-6-Hydroxy-2,5,7,8-
tetramethylehroman-2-carboxylic acid (Trolox), 
2,2'-azino-bis(3-ethylbenzothiazolin-6-sulphonic 
add) (ABTS) va acid gallic mua aJa Hang Sigma (Mj^ 

Thiet bj 

May cat (Super blender, MX-T2GN, Nhgt 
Ban), be on nhiet (Elma, S 300H, Due), mdy ly 
tam (EBA 2 1 , HETTICH, Ouc), may quang pho 
ke (Cary 50, Varian, My). 

Phuang phap nghien CLPU 

Chuin bj djch chiit tho 

Nguydn lieu duge chi l t trong be I n nhiet, sau 
dd ly tam (5.000 vdng/phut) trong 15 phut de thu 
djch chiet thd. Cac phan tich dugc tien hanh trdn 
djeh chi l t thd. 

Xac dinh anh huwig cua giai doan trwang 
thanh din SLP tich luy polyphenol 

La 61 dugc thu hai d ba giai doan: Non, 
trudng thanh va gia (hinh 1). T i t ca nguydn ligu 
dugc lam khd, nghi in nhd va chiet trong dieu 
kien gidng nhau de thu dugc djch chiet. Di lu kien 
chi l t la: 65°C, 60 phut, dung mdi ethanol 50%, 
ti Id dung mdi/nguyen lidu 15/1 (ml/g). Qua trinh 
chi l t dugc lap lai ba lan. 

Xac djnh anh huxmg cua diiu ki$n chiet 
Nhigt dp, thdi gian, ti le dung mdi/nguydn lieu v& 
nong dp ethanol 

Phuang phap b l tri thi nghiem y lu t l tOng 
phan dugc su dung d l nghien cd-u anh hudng 
cua cac nhan td chi l t . 

Anh hudng cua nhigt do dugc khao sdt trong 
pham vi t u 30 d i n QO^C, vdi budc nhay 10°C, 
Cac thdng sd co dinh gom: Dung mdi la nudc, 
thdi gian 60 phut va ti lg dung mdi/nguyen ligu 
40/1 (ml/g). 

Anh hudng cua thd'i gian dugc tien hanh h> 
20 d i n 120 phut, vai bude nhay 20 phW. Cac 
thdng so eo djnh gdm: Nhiet dp da dugc chpn a 
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Nghien CCFU - Ky thuat 
thi nghidm trudc, dung mdi Id nudc va tl lg dung 
mdi/nguyen lieu 40/1 (ml/g). 

Anh hudng cua ti lg dung mdi chi l t so vdi 
nguydn lieu dugc lua ehgn tO 20/1 den 70/1 
(ml/g), vdi budc nhay 10 (ml/g). Cdc thdng sd co 
djnh g i m : Nhiet dg. thdi gian da dugc chgn d eae 
thi nghidm trud'c va dung mdi la nudc. 

Anh hudng cua su k i t hgp nudc vdi ethanol 
dugc t i l n hdnh trong pham vi t u 0 den 100%, 
vdi budc nhay 20%. Cac thdng so eo djnh gdm: 
Nhigt do, thai gian, ti lg dung mdi/nguyen lieu da 
duge chpn d cac thi nghidm trudc. 

Xac dinh ham luwig polyphenol tong 

Hdm lugng polyphenol tong dugc xdc djnh 
theo phuang phap eua tai ll§u'^. K i t q u i duge 
bao cao qui v l mg acid gallic tuang duang 
(GAE)/g chat khd. 

Xic djnh hoat tinh ching oxy hoa dya vio 
khi ning khip goc f u* do 

Xic djnh kha nang khu goc tg do ABTS theo 
phuang phdp cua tai lidu <̂ . K i t q u i bao cdo bdi 
gid trj \C^, Id nong dg cua djch chi l t khu dugc 
50% g l c t g do ABTS trong d i lu kien thi nghiem. 

Xic djnh hoat tinh chong oxy hoa dya vio 
tong nang lyc khiP 

T i n g nang lgc khu sat dugc xde dinh theo 
phuang phdp eua tdi lidu '^. K i t qua dugc tinh 

toan vdi gia trj ICg^, la lugng m i u Idm tang dd hap 
thu quang hpc len 0,50 tgi dieu kidn thf nghidm. 

Phwvng phap xir I'JF so li$u 

Cac phan tfch dugc tien hdnh lap lgi it nhi t ba 
lan d l dam bao thue hidn phan tich ANOVA. So 
lieu dugc phan tfch tren phan mem SPSS 16.0 
(SPSS Inc., Chicago, IL, My). K i lm (Tinh Tukey 
HSD dugc thuc hien sau phan tieh ANOVA de 
danh gia sg khac nhau eua cac gid trj vdi mu'c y 
nghTa p < 0,05. Cac hinh ve v^ dd thj dugc ve trdn 
ph in mem Excel (Office 2007, Microsoft, My). 

C^e nghien cuu trdn dugc thuc hign tgi phdng 
thi nghiem Khoa Cdng nghg thuc ph im, Trud'ng 
Dai hgc Nha Trang. 

K i t q u a n g h i e n CLPU 

Anh hipvng cua SM" tru'd'ng thanh d i n s i ^ 
t ich luy polyphenol trong \i di 

Hinh 1 cho th iy su tich luy polyphenol phy 
thude vao giai dogn trudng thanh cua la oi. Ham 
lifgng polyphenol tong (total polyphenol content = 
TPC) trong Id gia Id 109,14, eua la trudng thanh Id 
86,57 va cua la non la 55,20 mg GAE/g chat khd. 
TPC trong Id gid cao han dang k l so vdl Id trudng 
tfianh va la non (p < 0,05). TCF k i t qua dat dugc, 
chung tdi chgn la gia d l tien hanh cae nghien euu 
tilp theo. 

LA tniimg 

Glal doqn phat trien 

Hinh 1 : Anh hwd'ng cua su- trwang thinh din sy tich luy polyphenol trong li Si. Chu- cii khic nhau 
trin cgt chi ra sy khic nhau co y nghTa thong ke (p < 0,05). 

Anh hu'O'ng cua d i l u kign c h i l t d i n ham 
lu'O'ng polyphenol 

Hinh 2A eho t h i y khi tang nhiet dg t u 30 len 
80°C thi TPC tang len ddng k l (p < 0,05), ti> 
53,59 len 118,96 mg GAE/g ehat khd. TPC tai 
nhiet dd chi l t 80°C vd 90°C (119,59) khdng cd 
sg kh^c bigt ddng k l (p > 0,05). Dua vao k i t qua 
dgt 3ir(?c, ehdng tdi ehgn nhidt dg chi l t 80°C eho 

cac nghien cuu tiep theo. 

K i t qua dgt dugc ti> hinh 2B chi ra rang khi 
tang thd'i gian chi l t tu 20 len 60 phut thi TPC tang 
dang k l (p < 0.05), lir 95.17 len 120,25 mg GAE/g 
ch i t khd. Tuy nhidn, khi keo ddi thd'i gian ehil t lau 
han nira thi polyphenol chi l t dugc khdng tang 
dang k l (d in 100 phut). Vi vdy, chCing tdi chgn 60 
phut d l thge hign e^c nghien ci>u t i lp theo. 

TAP CHI DU<JC HQC - 9/2015 (SO 473 NAM 55) 35 



Nghien CIPU - Ky thuat 

Khi tang ti Id dung mdi/nguyen lidu chi l t d i n 
d i n ham lugng polyphenol tang (hinh 2C). 0 ti 
lg chiit 70 (ml/g) cho ham lugng polyphenol cao 
nh i t (130,95 mg GAE/g ch i t khd). Tuy nhien, 
mgt ti lg cao han giua dung moi ch i l t va nguyen 
lieu khdng dugc khuyen dung vi cd t h i lam giam 
hieu su i t chi l t cac hgp ch i t phenolic cung nhu 
khd khan han trong vigc tach ba nguyen lieu khdi 
djch chilfi^'. Vi vay, chung tdi chon tl Id dung mdi/ 
nguyen lieu chi l t la 40/1 (ml/g) de thuc hign eae 
nghien ci>u t i l p theo. 

K i t qua tu" hinh 2D cho th iy ham lugng 
polyphenol tang len dang ke khi tang ndng do 
ethanol tu 0 d i n 60% (p < 0,05), tuang ung vdi 

tu 121,11 len 185,58 mg GAE/g chat khd. 0 ning 

dd ethanol trdn 60% d i n d i n su giam ham lugng 

polyphenol ehi l t dugc (p < 0,05). K i t qua cung 

chi ra r ing chiet polyphenol a dai ndng dd tu 40% 

d i n 60% ethanol la thieh hgp. T u nhOng ki t qua 

dat dugc d tren, chung tdi chon nong dd ethanol 

40% la ndng do dung mdi chi l t thich hgp nhat. 

Nhu vay, tong hgp cae k i t qua tren, chOng 

tdi ehgn d i l u kidn chi l t thfeh hgp d l thu nhgn 

polyphenol tu la l i la: Nong dp ethanol 40%, 

nhidt dp chi l t SO^C, thd'i gian ehil t 60 phut v^tilg 

ethanol 40%/nguyen lieu 40/1 (ml/g) d l thge hidn 

cac nghidn cu'u t i l p theo. 

Hinh 2: Anh huung cua diiu ki$n 

Hoat t inh chong oxy hoa cua djch chiet la oi 

Nhin chung, kha nang khCp goc tg do ABTS 
cua djch chi l t la oi phu thugc vao nong do hay 
ndi each khac khi nong dp djch chiet tang thi kha 
nang khi> g l c tg do ABTS tang (hinh 3A) Gia tri 
IC50 cua dich chiet la oi la 1,95 pg/ml, trong khi 
dd gid tri nay cua Trolox la 1,0 pg/ml. Nhu vgy. 

chiet din ham luang polyphenol 

djch chi l t la oi t h i hign hogt tinh khu g lc tg do 
ABTS y l u han Trolox. 

Tong nang luc khCp eua djch ehil t la oi tang 
len cung vdi su tang cua nong dp djch chi^t 
(hinh 3B). Gia trj IC^ ,̂ eua djch chi l t la oi Id 5,08 
pg/ml. Trong khi dd, gia tr inay cua Trolox la 0.52 
pg/ml. Nhu vgy, tong nang luc khCp cua djch chilt 
la oi thap han Trolox. 

Hinh 3: Kha nang chong oxy hoa cua djch chiit la 6i (m) so vol Trolox (•) 
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B a n l u | i n 

Hdm lugng polyphenol trong Id oi phy thude 
vao trgng thai trudng thanh cua la oi. Theo do, 
la gid co mi>c do tich luy TPC cao nhit . D i l u ndy 
cung phu hgp vdi sg phdt tr i ln binh thudng cua 
thge vgt dd Id khi thge vat cang tn/d'ng thanh thi 
su tfch luy cac ch i t eang nhieu. Mgt khde, la oi 
gia thuang duge logi bd trong qua trinh cham 
sdc ciy oi. Vi vgy, dd se la mdt nguon doi dao. d l 
k i lm va re tiln de ed t h i khai thac cdc polyphenol. 
Cho d i n nay, chua cd cdng b l chinh thCre nao a 
Vidt Nam nghien CLPU v l anh hudng eua giai doan 
truang thanh eua Id oi d i n sg tich luy TPC. 

NhQ'ng nhan to quan trgng anh huang d i n 
d i lu kidn chi l t polyphenol dugc khao sdt bao 
gom: Nhigt dp, thdi gian, nong dd dung mdi va 
ti lg dung mdi/nguyen lidu. Ca b i n nhan to nay 
d i u anh hudng den ham lugng TPC thu dugc 
tLP Id oi. O i l u kidn chiet TPC tip la l i thfeh hgp 
dugc th i l t ldp d 80°C, ethanol 40% vd ti Id dung 
mdi/nguyen lieu 40/1 (ml/g). Tai d i lu kign nay, 
hdm lugng TPC dgt dugc 189,73 mg GAE/g chat 
khd. Mgt s6 tac g i i cung da cdng bo ham lugng 
polyphenol cua Id oi. Tae g i i Lgi Thj Nggc Ha '*' 
da bdo edo r i ng hdm lugng polyphenol cua Id 
oi thu duge a d i l u kign chi l t t i i uu la 147,69 
mg GEA/g chat khd. K i t qua nghien ci>u cua 
You Dong-Hyun va CS. '̂ "̂  chi ra rang ham lugng 
polyphenol trong la 6i {Psidium guajava) trong tgi 
Han Quoc la 128,48 mg GAE/g ch i t khd (ehilt 
bang ethanol, d' nhigt do phdng, trong 24 gid' va 
tl Id dung mdi/nguydn lidu Id 30/1, ml/g). K i t qui 
nghien cuu eua Nguyen Xudn Duy va CS '̂ ' cho 
thay ham lugng TPC eua la oi la 146,5 mg GAE/g 
ch i t khd. Nhu viy, cd t h i thay r ing la ol dugc 
ehi l t d' dieu kidn tdi uu da dLpgc th i l t lap cd ham 
luang polyphenol eao han nhi lu so vd'i cac k i t 
q u i duge cdng bo topae day. 

Marja va CS '"> khi nghidn ciru ham lugng 
polyphenol cCia 92 logi thge vgt an duge vd khdng 
an duge da cho th i y r i ng hdm lugng polyphenol 
eua Chung dao dgng khd rdng trong khoing tu 
0,2 d i n 155,3 mg GAE/g eh i t khd. Cung theo 
nhdm t^c g l l ndy, nhu'ng logi thge vat ed ham 
lugng polyphenol Idn han 20 mg GAE/g ch i t khd 
thi ed hogt tfnh ehing oxy hda mgnh. K i t qua 
nghidn cuu cDa chiing tdi cho th i y la oi dugc 
ehi l t if dieu ki^n thich hgp da dugc th i l t l^p ed 
ham iLpgng polyphenol cao han muc khuyin cao 

cua nhom tac gia " " g i n 9,5 I l n . Dieu nay cung 
eho phep dg doan r ing djch chi l t t u la oi cd hoat 
tinh chong oxy hda mgnh. 

Djch chi l t tu la l l cd hoat tinh chong oxy hda 
dugc danh gia thdng qua kha nang khi> gdc tg do 
ABTS va t ing nang lue khu. Mgt so tdc gia cung 
da bao cao v l hoat tfnh ehdng oxy hda cua djeh 
chi l t tir \i oi P^^'*). Khi so sanh vdi ehat chong 
oxy hda thuang mgi Trolox (tuang tg vitamin E, 
nhung hda tan dugc trong nudc), dich chi l t ti> la 
l i cd hogt tinh ehong oxy hda th ip han. O i lu nay 
CO t h i dLrgc ly g i l l la do Trolox la chat d dang tinh 
khiet trong khi do djch chi l t d' dang thd. Vi vay, d l 
ldm tang hogt tfnh chong oxy hda thi djeh chi l t can 
duge tinh sgch han nua. NhCrng nghidn cuu t i lp 
theo nen tgp trung vao vige tinh sgch djch chi l t ILP 
la oi d l cd t h i ung dyng nhu Id mgt chi t chdng 
oxy hda mgnh dCing trong thuc ph im. 

K e t l u a n 

Qua trinh chilt xu i t polyphenol tO la oi chju 
Snh budng Idn bdi eae yeu td nhu: Nhigt dp chilt, 
thdi gian chilt. n ing dp ethanol va tf lg dung mdi/ 
nguyen ligu. Nghien cuu da xae dinh dugc d i lu 
kign chilt thfeh hgp polyphenol tip la oi la: Dung 
mdi d i i l t ethanol 40%, nhigt dp 80°C, thdi gian 60 
phut, ti Id dung mdi/nguyen ligu 40/1 (ml/g). Tai dieu 
kidn chi l t nay, ham lugng polyphenol thu dugc Id 
189,73 mg GAE/g chat khd. Hogt tinh ching oxy 
hda (ICgp) cua djeh chief thu dugc d di lu kidn chi l t 
thich hgp dLpge ddnh gid dga vao kha nang khu 
g l c tg do ABTS vd tong nang lgc khi> lan lugt Id 
1,95 va 5,08 pg/mt. NhOng k i t qua dgt dLrgc trong 
nghien CLPU nay cho th iy tilm nang SLP dyng Id l i 
nhu mpt ngudn thu nhdn cde chi t chong oxy hda 
cd ngudn goc tu nhien. Cae nghien cuu f l ip ttieo 
nen tap tmng vao viec t i i uu hda <^eu kign chilt 
polyphenol cung nhu nhdn dang cac thanh phin 
di inh ddng vai trd nhu Id nhung ehat chong oxy 
hoa trong dich chilt thu duge tu Id oi. 

LOT cam o n : Tie gia xin chin thanh cam an 
Cdng ty TNHH Thiit bi Khoa hgc Thien An, TR 
Ho Chi Minh da hd tra m0t phin kinh phi di thyc 
hign nghien cuv niy. 
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Summary 
Eirt-halima-1(10), 13E.dien-15oic acid f i ; was isolated from the n-hexane extracts of tfte barks 

of Polyaithia simiarum. It's structure was confirmed by NfJIR and MS. Ttie obtained products sttomd 
significani cytotoxicity, mttt iC^ vaiues of 13,93-25,05 tig/mL against Lu-1 HepG2 LNCap, MCFT, 
SW626, SW480 cancer celt lines. 

Keywords: Polyalthia simiawm, -Benth. S, Hooft. fent-halima-1(10), 13E-dien-15-oic acid 

(y Viet Nam, chi Polyaithia c6 tSn la ctii QuSn 

Chi Polyalthia gom co 120 loai du-oc phan b6 dau {hp Na - Annonaceae) vol 28 loai phan lw 

rOng rai tai cac viing nhiet doi va can nhiet dm. chu yeu 6 cac ttnh mi^n Trung va mien Nam™. 
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