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(57) Séang ché dé cap dén quy trinh chiét hdn hop polyphenol c6 tic dung chong oxy hoa
va bao vé gan tir qua Me rung (Phyllanthus emblica). Bang cach két hop hé dung méi
Tween 80 v6i nong do tir 5 dén 10% voi ky thuat chiét siéu am, quy trinh theo sang ché da
chiét duoc cac hon hop polyphenol cé tac dung chéng oxy hoa va bao vé gan. Sang ché
con dé cap dén hdn hop polyphenol co tac dung chong oxy hoa va bao v¢ gan tir qua Me
rimg. Quy trinh theo sang ché cho phép phat trién dugc duoc pham va thyc phim chirc
nang tu qua Me rung.
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Linh vue ky thuat dwoc dé cap

Sang ché thudc linh vuc cong nghé héa sinh va cac hop chét thién nhién, cu thé
13 d& cap dén quy trinh chiét hdn hop polyphenol tir qua Me rimg (Phyllanthus
emblica) va hdn hop thu duge tir quy trinh ndy ¢6 tic dung chéng oxy hoa va bao vé

gan d¢€ san xuat san pham chong oxy hoa va bao vé gan.
Tinh trang ky thuit ciia sing ché

Theo T4 chirc Y té thé gisi (WHO), trong sé cac 10 bénh nguy hidm nhét thi cac
bénh v& gan géy ty 18 tir vong cho con ngudi chi dimg thir 3 sau cac bénh vé tim mach
va ung thu. Didu nay rat nguy hiém vi gan 14 mét trong nhimng co quan quan trong nhit
déng vai trd séng con trong co thé con ngudi, 13 noi du trit ning luong, chuyén héa
cac chét, téng hop protein, ¢ dinh c4c hormon, thudc, cac doc chét, vi khuén, v/v.
Trong d6 viém gan 13 nguyén nhan hang diu giy xo gan, ung thu gan. Nudc ta hién co
khoéang 8 tri€u ngudi dang trong tinh trang viém gan man tinh, xo gan va ung thu gan.
Ngoai viém gan thi c6 mot cin bénh ciing gy ton thuong gan, d6 14 gan nhiém ma.
Khi lwong m& thira trong co thé tich tu lai & gan vugt qué giéi han binh thuong, dén
mdt ngudng nio d6 s& phat trién thanh viém gan, xo gan, ung thu gan néu khong duogc

ngan chén kip thoi.

Viéc tim kiém cac ngudn duge lidu thay thé tir ngudn thao dwgc da dugc quan
tim nghién ctu. PSi v6i qua Me rimg (Phyllanthus emblica L. hodc Emblica
officinalis) da c6 cong bd (Hiroyuki, K., Kenji, M., Yutaka, A., Taiji, O. Lipid
peroxidation inhibitor comprising one or more plant extract of Emblica officinalis
(Phyllanthus emblica), Terminalia chebula and Terminalia belerica (Terminalia
bellirica), JP 04069343 A). Trong tai li€u nay, cac tac gia da phat hién ra kha ning
chéng oxy hoa cia thanh phan dich chiét tir qua Me ring, tuy nhién, kha ning chéng
oxy hoa thap.

Qua Me rung dugc cho 1a ¢ cac tac dung thic ddy co thé hip thu canxi, ngin
chuft rtit trong ky kinh nguyét, chita tiéu dudng, ting cudng tiéu hoa va didu tri bénh
cao huyét ap (Gaire, B. P., Subedi, L. Phytochemistry, pharmacology and medicinal
properties of Phyllanth.us emblica Linn. Chin J Integr Med, 2014). Trong y hoc dan

toc, qua Me ring con dugc sir dung nhrr mét phwong thudc dé ha sét, hd trg didu trj rdi
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loan gan, khé tiéu, thiéu mau, cac van de tiet niéu, ho hap kho khan, loi ti€u, chong
nhiém trung, ting cudng hé mién dich, chong 130 hoa da, cai thién su thém &n dong

thoi gitp ting can lanh manh.

Trong cac cong bb da biét, phuong phap chiét cha yéu str dung cac hé dung moi
hexan, cloroform, etyl axetat, axeton, metanol, etanol bﬁng cach ngim, chiét hoi luu,
chiét soxhlet hodc chiét siéu t6i han. Tuy nhién, cac phuong phép chiét nay c6 nhuge
diém 1a ton nang luong, thoi gian chiét kéo dai va str dung dung moi doc hai @& chiét.
Heé sb thu hdi cac hoat chit khong cao, cdc phuong phép chiét nay thuong chiét va sir
dung tirng hoat chét riéng r& voi hé sb chiét thép, khé ap .dung dé phat trién thanh

nguon dugc liéu.

Céc tac gia da nghién clru va nhin thy ring, trong sé khoang 70 hop chit, cac
hoat chét cia cdy Me rimg tip trung chu yéu & cac thanh phéan polyphenol, cac thanh
phan nay khi chiét bang cac dung moi, vi du etyl axetat, axeton, metanol, etanol trong
thoi gian dai s& bi bién ddi tao nén cac hop chat chuyén héa khic, diéu nay khong
nhitng 4nh huéng dén hiéu suét chiét ma con tac dong 16n dén tac dung sinh hoc cla
hdn hop thu dugc. Ngoai ra, trong cac ﬁghién ctru trén cho thiy, trong thir nghiém céc

hoat chét tinh khiét, tac dung chdng oxy héa khong cao.

Trong nhitng nim gin diy, c6 mot sé cong bd lién quan dén tac dung cua céc
chét hoat dong bé mit, cu thé 13 4nh hudéng cia strc cing bé mit cia cac dung moi
chiét anh huong 16n dén tac dung sinh hoc ctia cac hop chét polyphenol tir dugc liéu.
Vi dy, trong Qué trinh nghién ctru chiét xuit tdng polyphenol tir lodi tdo & Iran, chét
hoat dong bé mit Brij35 dugc ching minh c6 hiéu suét chiét va ham luong téng
polyphenol cao c¢6 kha ning chdng oxy hoa tbt hon phuong phép chiét bing dung mdi
metanol théng thuong (Reza Hosseinzadeh, Plos one, 2013, 8, 1-7). Trong mot sb
cong bé cho thiy anh huéng ciia dung moi dbi v6i hoat tinh sinh hoc ciia polyphenol
tir tho d6, chanh, xo0ai. K&t qua cho thiy chét hoat dong bé mit Brij-58, Triton X-114
cho hiéu suét chiét cao hon hin cic dung méi thong thudng, va dic biét khong lam
mét hoat tinh sinh hoc ctia hoat chét dugc chiét. Tuy nhién, chua c6 nghién ciru cai

tién hé dung moi dé chiét nhom hop chat polyphenol tir qua Me ring.

Do d6, cn c6 phwong phéap chiét v6i hé dung mdi cai tién c6 kha nang chiét dic
hiéu céc polyphenol ciia qua Me rung c6 tdc dung sinh hoc 1a chdng oxy héa va bio vé
gan d& c6 thé phat trién thanh ngudn nguyén liéu phuc vu phat trién thyc phdm chirc

nang hodc dugc pham.
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Bian chit ky thuit cia sing ché

Sang ché nhim giai quyét cic vAn @ néu trén, cu thé 13 sing ché d& xuét quy
trinh chiét hdn hop polyphenol ¢6 tic dung chéng oxy hoa va bao vé€ gan tir qua Me
rimg (Phyllanthus emblica) va hdn hop polyphenol c6 tic dung chéng oxy héa va bao
vé gan thu duogc tir quy trinh nay.

Theo khia canh thir nhét, séng ché d& cap dén quy trinh chiét hdn hop polyphenol
c6 tac dung chéng oxy hoéa va bdo vé gan tir qua Me rimg, trong d6 quy trinh nay bao
gbm céc budc:

a) chudn bi nguyén lidu bing cach thu hai qua Me rimg (Phyllanthus emblica),
sau khi rira sach béng nudce cét, loai bd tap chét, sa"'ly kho & nhiét do nam trong khoang
tir 40 dén 60°C va nghidn qua thanh bot;

b) chiét bot qua Me ring bing cach bd sung bot thu duge & bude a) vao dung
méi Tween 80 ndng dd tir 5 dén 10% theo ty 16 1/30 (khdi lugng/thé tich) va tién hanh
chiét trong didu kién siéu am voi thoi gian siéu dm tir 20 dén 40 phit v6i nhiét do chiét
nam trong khoang tir 40 dén 60°C;

¢) thu dich chiét bang cach ly tim hdn hop chiét voi tdc d6 nim trong khoang tir

110.000-15.000 vong/phit trong 10 phut dé loai bé hoan toan phan cin thu dich chiét; va

d) thu hén hop polyphenol bang cach loai bd dung mdi trén thiét bi ly tAm cét
quay dén khdi lwong khong dbi thu dugc hdn hgp polyphenol chira bay hoat chit bao
gbm axit mucic gallat, axit mucic lactone gallat, galloylglucoza, axit gallic, axit mucic
dimetyl este gallat, axit mucic lacton etyl este gallat va quercetin ¢6 tac dung chéng

oxy hoa va bao v€ gan & dang bot mau nau.

Theo mot phwong an wu tién cla quy trinh theo sing ché, trong d6 nhiét do chiét
duoc thuc hién & 50°C v6i dung moi chiét 1a Tween 80 néng dd 10% trong diéu kién
siéu am.

Theo khia canh tht hai, sang ché d& cap dén hdn hop polyphenol c6 tac dung
chéng oxy héa va bao vé gan thu dugc tir quy trinh theo sang ché, trong @6 hdn hop
nay chia bay hoat chit bao gdm: axit mucic gallat, axit mucic lactone gallat,

galloylglucoza, axit gallic, axit mucic dimetyl este gallat, axit mucic lacton etyl este

gallat va quercetin.

Theo m6t phuong 4n wu tién, trong d6 ham lugng polyphenol 1a 321,60 mg/g hdn
hop khd.
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Hon hop polyphenol thu dugce tir quy trinh theo sang ché thich hop sir dung aé

san xuit dugc pham ho#ic thyc pham chirc nang dé chong oxy hoa va bao vé gan.
M0 ta van tat hinh vé

Hinh 1: Sic ky d6 hdn hop polyphenol thu dwgc sau khi phan tich bang séc ky
16ng hiéu ning cao ghép ndi khdi phd/khéi phd (HPLC/MS/MS) tai bude séng A = 254
nm.
M6 ta chi tiét sang ché

Sau day, sang ché dugc md ta mot cach chi tiét voi céc phuong an thuc hién va
c4c vi du minh hoa cu thé, tuy nhién cac phuong an thyc hién va cac vi du minh hoa cy
thé nay chi nhim lam rd ban chit cia sang ché chir khong nhiam han ché pham vi yéu

ciu bao ho ctia sdng cheé.

Cay Me rirrig c6 tén khoa hoc 13 Phyllanthus emblica L. thudc ho thdu déu
Euphorbiaceae., cdy Me rimg con c6 tén goi la Méc Kham, Chim rudt nii, Man rimg,
Du cam ti¥, Diéu cam, Xi la lién. Ciy Me ring moc nhidu & ving nhiét d6i (Dd Tt Loi.
Nhimng cdy thudc va vi thudc Viét Nam. NXB Y hoc, 2004, 695- 696). Qua Me rimg

dugc stir dung lam nguyén liéu theo sang ché 13 qua tuoi, dwgc thu hai khi qua chin.

Séang ché d& xuét quy trinh chiét hén hop polyphenol ¢6 tac dung chéng oxy héa
va bao vé gan tir qua Me riung (Phyllanthus emblica L.) va hdn hop polyphenol c6 tac

dung chéng oxy héa va bao vé gan thu dugc tir quy trinh nay.

Theo khia canh thir nhét, sang ché d& cap dén quy trinh chiét hdn hop polyphenol
¢6 tac dung chéng oxy hoa va bao vé gan tir qua Me rimg (Phyllanthus emblica L.),
trong d6 quy trinh nay bao gdm céc budc: a) chuén bi nguyén liéu; b) chiét bot qua Me

ring; ¢) thu dich chiét; va d) thu hdn hop polyphenol.

Trong budc chuén bi nguyén lidu, qua Me ring (Phyllanthus emblica L.), dugc
thu hai, sau khi rita sach béng nuée cét, loai bé tap chét, sdy khd & nhiét do nim trong
khoang tir 40 dén 60°C va nghién qua thanh bdt. Bot qua ¢6 mau vang, mui thom, vi
chua. Nhiét d6 sy qua Me rimg khong dugc vugt qua 60°C vi néu nhiét do qua cao,

céc hop chét polyphenol c6 trong qua s& bi phan huy.

Trong budc chiét bt qua Me rimg, qué trinh chiét nay duogc thuc hién véi hé

dung mo6i Tween 80. Theo sang ché, bang cach sir dung hé dung mdi Tween 80 voi
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néng d6 t6i wu, cac thanh phﬁn polyphenol thu dugc c6 hoat tinh sinh hoc. Méc du
viéc chiét nay c6 thé st dung cac hé dung moi nhu etyl axetat, etanol, metanol aé
chiét, tuy nhién, bat ngd 1a v6i hé dung méi, vi du etanol, mic du ty 18 chiét cac hop
chit polyphenol tong sb cao, nhung hoat tinh sinh hoc lai thap. Nguoc lai, voi hé dung
moi etyl axetat, hiu suét chiét cac hop chét polyphenol lai rat thp, chi dat 2,2%.

Theo d6, cac tac gia d3 nghién ctu vao phat hién ra rang, mot sd hop chét
polyphenol s& bi bién tinh nhanh néu qua trinh ngdm chiét kéo dai hodc st dung cac
dung moi c6 hé s6 phan cuc khac biét. Khi d6 lwgng polyphenol thu dugc s& gidm va
tang lugng cac hop chit khong mong mudn khac. Hay néi cach khac, vi du, v6i dung
mdi etanol 90°, lugng polyphenol thu dugc c6 th& 16n, nhung cac thanh phan cé hoat
tinh lai giam. Hay ndi cach khac, khi d6 qua trinh chiét 1 khong dic hiéu.

Céc tac gia bat ngd phat hién ra ring, bang céch cai tién hé dung moi chiét d6i
v6i bot qua Me ring, céc tac gia da thu dugc hdn hop polyphenol c6 hoat tinh chéng
oxy hoa va bao vé gan. Theo d6, cic tic gia thdy ring, dung moi t6i wu dé chiét cac
hop chét polyphenol c6 trong qua Me rirng 1a dung m6i Tween 80 ndéng dd tir 5 dén
10%. T6t hon 1a dung mdi Tween 80 ¢6 ndng d9, 6, 7, 8 hodic 9%.

Tween 80 con goi 1a Poly Sorbat 80 c6 tén danh phap IUPAC la polyoxyetylen
(20) monoleat sorbitan. Tween 80 12 mot dung dich tdng hop tan tdt trong nuéc va cac
dung méi hitu co, duge sit dung nhu mét phu gia gitp 4n dinh trang thai kem, sita, tao
nén mdt 16p lién két, pha phan tén gitp dn dinh, cung cb trang thai ciia san pham, giam
thiéu d¢ tan chay. Theo sang ché, Tween 80 dugc pha v6i nuéce ct tao dung dich c6

ndng do tir 5 dén 10% lam dung mbi chiét.

Theo do, bdt qua Me ring dugc b sung vao hé dung moi Tween c6 ndng do tir 5
dén 10% theo ty 1& 1/30 (khdi lwong/thé tich). Diéu kién chiét dugc thyc hién trong
didu kién chiét siéu am dé rat ngén qua trinh chiét va bao vé dugce cac thanh phé‘m hoat
tinh trong hdn hop chiét. Thoi gian chiét siéu 4m tir 20 dén 40 phut v6i nhiét @) chiét
nim trong khoang tir 40 dén 60°C. Nhiét do chiét khong dugc vuot qua 60°C vi néu
vugt qua nhiét d ndy, mot sb hoat chit s& bi phan hiy. Tét hon 1a nhiét do chiét la
50°C trong diéu kién chiét voi dung moi chiét 1a Tween 80 ndng d6 10% trong didu
kién chiét siéu am. Didu kién chiét siéu 4m dugc thyc hién trong thiét bi siéu 4m c6

cong suit 180-220 W, tan s 40-60 kHz.
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Trong buéc thu dich chiét, hdn hop chiét dugc ly tAm véi véi tbc d6 nam trong
khoang tir 10.000-15.000 vong/phut trong 10 phut dé loai boé hoan toan phan cin thu
dich chiét. Qu4 trinh ndy nhim tch phn b va thu phan dich chiét.

Trong budc thu hdn hop polyphenol, tién hanh loai b dung mbi chiét trén thiét
bi ly tam cit quay. Qua trinh nay nham loai bé dung mdi, nhung khong 1am bién tinh
thanh phé“m hoat chit thu duge. Qua trinh ¢6 nay dugc thuc hién dén khéi luong khong
déi thu duoc hdn hop polyphenol. Hén hop polyphenol nay & dang bt mau néu chira
bay hoat chit bao gbm axit mucic gallat co cdng thirc (1), axit mucic lactone gallat ¢
cbng thuc (2), galloylglucoza c6 cong thirc (3), axit gallic co cong thire (4), axit mucic
dimetyl este gallat c6 cong thic (5), axit mucic lacton etyl este gallat c6 cong thic (6)

va quercetin c6 cong thic (7).
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Theo khia canh thir hai, sang ché dé cip dén hdn hgp polyphenol c6 tic dung

chéng oxy héa va bao vé gan thu dugc tir quy trinh theo sang ché, trong @6 hdn hop
nay chira bay hoat chét bao gdm: axit mucic gallat c6 cong thirc (1), axit mucic lactone
gallat ¢6 cong thirc (2), galloylglucoza c6 cong thirc (3), axit gallic c¢6 cong thirc (4),
axit mucic dimetyl este gallat c6 cong thirc (5), axit mucic lacton etyl este gallat ¢

cdng thirc (6) va quercetin c6 cong thire (7) sau:
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Theo mdt phuong 4n wu tién, trong d6 ham lwong polyphenol 1a 321,60 mg/g hdn
hop khd.

Hon hop polyphenol thu dugc tir quy trinh theo sang ché thich hop sir dung dé
san xuit dugc phdm hodc thuc phim chirc ning dé chdng oxy hoa va bao vé gan. Céc
thir nghiém cho thay hén hop theo sang ché ¢6 tac dung chbng oxy héa va bao vé gan
do CCl, gay ra. Cac thr nghiém ciing da chirng t6 hdn hop theo sang ché c6 kha ning
chéng lai sy trc ché ting trudéng té bao HepG2 do CCl, gay ra

Theo mot phuong an uu tién, duoc phim hoic thuc phim chirc ning dé chéng
oxy hoa va bao vé€ gan co thé phéi tron hdn hgp polyphenol theo sdng ché véi cac loai
thao dugc va chit mang duoc dung. Céc chit mang nay khong chi gi¢i han & céc ta
duoc nhu nuéce, cac chit d6n nhu sucroza hoic tinh bot, cac chét két dinh nhu din xuét
xenluloza, chit pha lodng, chit giy r3, chit tang cudong hép thu hoic chit 1am ngot.
Dugc pham theo sang ché c6 thd duoc didu ché bang phuong phép thong thuong da
biét trong linh vyc duge, cé thé duoc phéi ché duéi dang bot, vién nén, vién nang,

phién, hat hodc ché phdm dang 1ong khac nhung khong chi giéi han & cac dang nay.
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Vi du thwe hién sang ché
Vi du 1: San xudt hdn hop polyphenol tir qua Me rirng (Phyllanthus emblicaL.).

Qua Me riung (Phyllanthus emblica L.) dugc thu hai, loai bo tap chét va rira sach
bing nuéc cét, siy kho & nhiét d 50°C, sau d6 qua dugc nghién thanh bot kich thude

1-2 mm.

Phin bét qua dugc chuyén vao thiét bj chiét siéu 4m (cong suét 180-220 W va tan
s6 40-60 kHz), dung moi Tween 80 nbng d6 10% dugc bd sung theo ty 1& nguyén
lidu/dung mdi 1a 1/30 (khéi lugng/thé tich). Thoi gian siéu 4m 30 phat, nhiét do chiét
50°C. Sau khi chiét siéu 4m, hdn hop dugc dem ly tAm & tdc d6 12,000 vong/phut trong
10 pht dé loai bd hoan toan phin cn. Qué trinh chiét siéu 4m dwgce thye hién 3 1an.

Tiép d6 dua dich chiét thu dugc sau khi li tim vao thiét bi cit quay dén khi khi
lwong khong di thu hdn hop polyphenol (HCTN-121).

San phém dugc thir hoat tinh va x4c dinh thanh phén. Két qua sdc ky dd sau khi
phan tich b::ing sic ky 16ng hiéu ning cao tai budc séng A = 254 nm dugc thé hién trén
Hinh 1. Thanh phin dwgc x4c dinh véi ham lugng polyphenol tbng 1a 321,60 mg/g hdn
hop khd va chira hai hop chit chinh c6 tén 12 axit gallic va quercetin. Két qua thanh
phén hdn hgp polyphenol duge thé hién trong bang 1.

Bang 1: Thanh phan cia hdn hgp polyphenol theo sang ché

Pic | Thoi gian luu| Hop chét xdc dinh | Cong thirc phan tir | Phé khéi (ESI)
(phut) (Khoi lwgng phén tor,|  [M-HJ
MW)

1 5,357 Axit mucic gallat C13H14012 [M-H] =361,2
2 5,800 (MW =362)

3 7,503 Axit mucic lactone C13H12014 [M-H] = 343,2
5 9,620 gallat (MW = 344)

4 8,132 Galloylglucoza C13H16010 [M-H] =331,2
(MW =332)

6 10,110 Axit gallic C,H¢Os [M=H] =169,2
MW =170)

7 10,736 Axit mucic dimetyl este Ci5H15012 [M-H] = 389,2
gallat (MW =390)

8 14,470 Axit mucic lacton etyl C5H16011 [M-H] =371,2

este gallat (MW =372) _

11 20,222 Quercetin Ci15H1007 [M-H] =301,2

MW =302)
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Vi du 2: Thir nghiém san xudt hon hop polyphenol khdc tir qud Me rieng (Phyllanthus
emblica L.).

Dé thir nghiém hiéu suét chiét va ham lugng hén hop polyphenol thu dugc tir cac
phuong phép chiét khac nhau. Tién hanh chiét v6i cac hé dung méi khac nhau. Phuong
phap chiét nhur trong Vi du 1. C4c hé dung mdi thir nghiém bao gdm: Tween 80, nudc,
etyl axetat, etanol 50°, etanol 70° va etanol 96°.

Két qua thu dugc cac hdn hop polyphenol twong tng bao gdm hdn hop chiét
bang Twéen 80 (HCTN-121), hdn hop chiét bang etyl axetat (HCTN-122), hdn hop
chiét bing nuéc (HCTN-123) hdn hop chiét bing etanol 50° (HCTN-124), hdn hop
chiét bang etanol 70" (HCTN-125) va hdn hop chiét bing etanol 96  (HCTN-126). Két

qua vé hiéu suét chiét dugc thé hién trén Bang 2.

Bang 2. Hiéu suét chiét polyphenol tir qua Me rimg béng cac hé dung moi thir nghiém

Hdn hop chiét Ky hiéu Hiéu sut chiét (%)
Tween 80 HCTN-121 31,2
Etyl axetat HCTN-122 2,2
Nude HCTN-123 23,4
Etanol 50’ HCTN-124 14,1
Etanol 70° HCTN-125 29,1
Etanol 96° HCTN-126 25,6

Két qua Bang 2 cho thiy 02 mAu nghién ctru HCTN-125 va HCTN-126 cho hiéu
suét chiét kha cao (29,1 va 25,6%). Mau HCTN-121 khi sir dung Tween 80 két hop
v6i siéu 4m cho hiéu suét chiét cao nhét, 1én t6i 31,2%. MAu HCTN-122 (chiét bing

dung mbi etyl axetat) cho hiéu suét chiét thip nhit (2,2%).

Mic du hai mu HCTN-125 va HCTN-126 cho hiéu suit chiét gin bang HCTN-
121, nhung kiém tra sic ky dd sau khi phan tich bing sic ky 16ng hiéu ning cao tai
buéc séng A = 254 nm cho thiy thanh phén ciia cic hdn hop chiét nay khac nhau, cu
thé thanh phén axit gallic va quercetin thip hon va xuét hién c4c pic khac. Do d6, cin
hiéu ring, qué trinh chiét bing etanol khong nhitng hiéu sut khong bing Tween 80
ma con dwa vao mot lugng cac thanh phin khong c6 tac dung sinh hoc do etanol 1a

mdt dung moi manh.
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Két qua x4c dinh ham lwong polyphenol téng bing phuong phép Folin-Ciocalteu
dugc thé hién trén Bang 3. Cu thé cac bude tién hanh nhu sau: 14y 0,5 mL dich chiét
hoic dung dich axit gallic chuin (c6 ndng do tir 0,05+3,0 mg/mL) thém vao 2,5 mL
Folin — Ciocalteu (10%, thé tich/thé tich), lic déu. Sau 4 phut, thém vao 2mL dung
dich Na,COj; bdo hoa, lic déu, 1 2 gid & nhiét do phong. Do hip thu ciia dung dich sau
phén ing dugc do & bude séng 760 nm. Axit gallic duoc sir dung nhu 14 chét chudn
tham khao va két qua duoc quy trong duong theo sé milligam axit gallic/l gam hén

hop chiét khd.

Béang 3. Ham lugng polyphenol tdng (TPC) ciia cac hdn hop chiét tir qua Me rimg

Hbn hop chiét Ky hiéu TPC
(mg GAE/g hon hop chiét)
Tween 80 HCTN-121 321,60
Etyl axetat HCTN-122 252,21
Nuédce HCTN-123 204,51
Etanol 50° HCTN-124 240,83
Etanol 70° HCTN-125 279,31
Etanol 96° HCTN-126 282,87

Trong cac hdn hop thir nghiém, HCTN-126 ¢6 ham lugng polyphenol téng kha
cao (282,87 mg GAE/g hdn hop chiét), HCTN-121 (Tween 80) c6 ham lwong
polyphenol téng cao nhét 1én t6i 321,60 mg GAE/g hdn hop chiét va HCTN-123 ¢6
ham lugng polyphenol tong thép nhét (204,51 mg GAE/g hén hop chiét). Nhu vay, st
dung Tween 80 dé chiét cho phép thu duge hdn hop polyphenol khong nhitng ¢6 hiéu
suét chiét cao ma con c6 ham luong polyphenol téng cao vuot trdi so voi cac dung moi
chiét thong thuong. Pidu nay cho thdy hidu qua vuot troi cia hdn hop thu duoc khi
chiét bang Tween 80 so v&i cac dung mdi théng dung khc.

Vi du 3: Xdc dinh hoat tinh chong oxy héa cia hén hop chiét tir qud Me rimg
(Phyllanthus emblica L.)

Pé xac dinh hoat tinh chéng oxy hoa cia cac hdn hop chiét tir qua Me rimg thu
dugc tir Vi du 2. Tién hanh thir nghiém theo phwong phép cia P. Yuvaraj va cdng su
(Yuvaraj P, Subramoniam A, Louis T, Madhavachandran V, Narasu ML. Attenuation

of expression of cytokines, oxidative stress and inflammation by hepatoprotective
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phenolic acids from Thespesia populnea Soland ex Correa stem bark. Annals of
Phytomedicine, 2013, 2, 47-56) ¢6 mdt s didu chinh cho phu hop.

+ MAu thtr dugc pha thanh dung dich me trong DMSO, sau d6 dugc pha lodng
v6i nudce cat khir ion thanh céac dai néng d6: 100; 50; 25; 12,5 va 6,25 pM;

+ Axit ascorbic (d6i ching) duogc pha lodng véi nuée cit khir ion thanh cac dai
ndng d9: 100, 50, 25; 12,5; 6,25 va 3,125 uM;

+ 1,1-Diphenyl-2-picrylhydrazyl (DPPH) pha véi metanol ndng do 0,25 pM;

Hut mAu nghién ctru d4 pha & cac ndng d6 vao bng thay tinh. B sung dung dich
DPPH d4 chudn bi & trén vao céc dng da c6 sin mAu nghién ctru (ti 16 1:1). Ong khong
¢6 mAu thtt chi ¢6 1mL nuée va 1 mL DPPH. Tién hanh G & nhiét do phong trong 30
phut rdi x4c dinh d hép thu ctia dung dich sau phan ng tai budc song 517 nm.

Vi miu nghién ctru va dung dich DPPH dugc dua vao 6ng theo ty 18 1:1, nén
ndng d6 mAu nghién ciru trong dng c6 DPPH sé& giam di mot nira con 50; 25; 12,5 va
6,25 uM. Ndng do axit ascorbic (VitC) trong dng ¢6 DPPH sé& giam di mot nira con 50,
25;12,5; 6,25 va 3,125 uM.

Ong c6 dung moi hoa maiu nghién ctru va dung dich DPPH dugc xem la a6i
chimg. Ong c6 sir dung axit ascorbic 12 chét d6i chimg tham khao.

Khé ning trung hoa gdc oxy hoa tu do (Scavenging Activities - SA) sinh ra tir
DPPH ciia mau thir dugc tinh theo cong thirc sau:

% SA = (ODg4i chimg — ODmiu thir) * 100/OD g4 chimg (%0)

OD géi chimg : PO hép thu tai giéng khong chira chat thi;

OD iz i : DO hép thu tai giéng chira chét thir.

Gia tri SCsy (Scavenging Concentration at 50% - néng do trung hoa dugc 50%
gbc tu do cia DPPH) s& dugc xac dinh nhd vao phin mém mdy tinh TableCurve2Dv4.

Bang 4. Hoat tinh chdng oxy hoa thong qua trung hoa gbc tr do bang DPPH ctia cac
hén hop chiét tir qua Me ring

Hdn hop chiét Ky hiéu SCso (ug/mL)
Tween 80 HCTN-121 4,05+ 0,22
Etyl axetat HCTN-122 4,45 £ 0,45
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Nué6e HCTN-123 6,01+ 0,70
Etanol 50 HCTN-124 5,16 +0,51
Etanol 70 HCTN-125 4,62 + 0,29
Etanol 96° HCTN-126 - 4,17+0,46
Axit ascorbic bC 9,34+ 0,72

Két qué thé thién trén Bang 4 cho thdy 06 mAu nghién ctru (HCTN-121, HCTN-
122, HCTN-123, HCTN-124, HCTN-125 HCTN-126) déu thé hién kha ning trung hoa
gbc tw do bing DPPH rét tét vai gia tri SCs trong khoang 4,05 - 6,01 pg/mL. Ca 6
mAu nghién ctru ddu c6 tac dung chéng oxy hoa manh hon so véi chit d6i chimg tham
khao (PC), axit ascorbic (9,34 pg/mL). Trong d6, HCTN-121 c6 tic dung chéng oxy
héa manh nhét véi SCsy = 4,05 pg/mL. HCTN-123 véi ham lugng polyphenol tbng
thip nhit (204,51 mg GAE/g hdn hop chiét) c6 tac dung chéng oxy hoa yéu nhit trong
cac miu thir nghiém (SCso = 6,01 pg/mL). Mic du HCTN-126 véi ham lugng
polyphenol téng cao nhét (321,60 mg GAE/g hdn hop chiét), nhung tac dung chéng
oxy hoa (SCsp = 4,14 pg/mL) kém hon HCTN-121. Piéu nay cho thdy ring, mic du
hiéu sudt chiét cao, nhung hi€u qua tac dung sinh hoc lai giam, didu nay minh chiing
cho the“iy tac dung chiét dac hi€u cac hoat chét c6 dic tinh chéng oxy hoa ctia dung moi

Tween 80 dugc sir dung theo sang ché.
Vi du 4: Xdc dinh khé ndng ke ché peroxy héa lipit mang té bao (thir nghiém MDA).

Pé x4c dinh kha ning trc ché peroxy hoa lipit, tién hanh theo theo phwong phap
cuia Jelili A Badmus va cong su (Jelili A Badmus, Temitope O. Adedosu, John O.
Fatoki, Victor A Adegbite, Oluwatosin A. Adarmoye and Oyeronke A Odunola. Lipid
peroxidation inhibition and antiradical activities of some leaf fractions of Mangifera
indica. Acta Poloniae Pharmaceutica Drug Research, 2011, 68, 23-29) co diéu chinh
phi hop véi véi diéu kién cta phong thi nghiém. Xac dinh kha ning trc ché peroxy
ho4 lipit ctia mau nghién ctru qua viéc xac dinh ham lwong malonyl dialdehyd (MDA),
1a san phdm clia qua trinh peroxy hoé lipit mang té bao. MDA c6 kha ning phan tmg
v6i axit thiobarbituric dé tao thanh phirc hop trimethin (c6 mau hdng) cé dinh hip thu

cuc dai & A =532 nm.

Tién hanh tach nfio chudt va nghién ddng thé trong dung dich dém phosphat (pH
=7,4) theo ti 18 1:10 & nhiét do 0-4 °C. Sau d6, 14y 1mL dich ddng thé va b sung 0,1
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mL mAu thir & cic ndng d6 va 0,8 mL dém phosphat bd sung 0,1mL hé Penton (FeSO,
0,1 mM : H,O, 15 mM theo ti 1& 1:1). Sau d6, hdn hop duge i & 37 °C trong 15 phut.

Sau khi 0, dirng phan tng bing 1 mL axit tricloacetic 10% va ly tdim & 12000
vong trong 5 phit. Thu phan dich trong va cho phan tng véi 1 mL axit thiobarbituric
0,8 % (theo ti 18 2:1). Hon hop tiép tuc duoc 0 & nhiét do 100 °C 15 phat.

Sau khi 1am lanh, tién hanh do & buéde song A = 532 nm, str dung trolox lam chét

@i chiéu tham khao.
Két qua dugc tinh theo cong thirc phin trim chéng oxy hoé (HTCO) sau:
HTCO (%) = [(OD¢ — OD1)/0Dc] x 100
OD : Mat d6 quang hoc ctia giéng chimg khong c6 mau thir;
ODy : M4t @6 quang hoc ciia mau thi;

Gia tri ICsq s& duogc xac dinh nho vao ph'?m mém may tinh TableCurve. Két qua

duge thé hién trén Bang 5.
Béng 5. Kha ning trc ché peroxy hoa lipit mang t& bao (thir nghiém MDA)

cua céc cao chiét tir qua Me ring.

Cao chiét Ky hiéu ICso (ug/mL)
Tween 80 HCTN-121 2,21+0,34
Etyl axetat HCTN-122 9,58 + 1,45
Nude HCTN-123 16,11+ 1,19
Etanol 50° HCTN-124 9,20 + 0,83
Etanol 70 HCTN-125 2,74 + 0,43
Etanol 96° HCTN-126 3,54 + 0,66
Trolox bC 7,82 +0,98

Két qua bang 5 cho thiy 06 miu nghién ctru (HCTN-121, HCTN-122, HCTN-
123, HCTN-124, HCTN-125 HCTN-126) déu c6 tac dung chdng oxy héa tt théng
qua e ché peroxy hoa lipit mang t& bao vé6i gié tri ICs, trong khoang 2,21 — 16,11
pg/mL. Trong d6 HCTN-121, HCTN-125 va HCTN-126 ¢6 tic dung chbng oxy hoa
manh véi gid tri ICsq lan lwot 12 2,21; 2,74 va 3,54 pg/mL. Ca 3 miu nay (HCTN-121,
HCTN-122 va HCTN-126) déu c6 tac dung chéng oxy héa manh hon so véi PC

-14-



27067

(Trolox, 7,82 pg/mL). HCTN-123 v6i ham lugng polyphenol tdng thép nhat (204,51
mg GAE/g cao chiét) c6 tac dung chdng oxy héa yéu nhéit théng qua trc ché peroxy
hoa lipit mang t& bao (ICsp = 16,11 pg/mL). HCTN-121 ¢6 tac dung chéng oxy hoéa
manh nhét thong qua tc ché peroxy hoéa lipit mang t& bao (ICso = 2,21 pg/mL) véi
ham lugng polyphenol tbng cao nhit (321,60 mg GAE/g hdn hop chiét). Piéu nay cho
thz"ly tac dung sinh hoc vugt trdi ciia hdn hop khi chiét bing Tween 80 theo sang ché so
v6i cc hdn hop duoc chiét bang cac hé dung moi khéc. '

Vi du 5: Xdc dinh khad ndng bdo vé gan ciua cdc hén hop polyphenol chiét tir qua Me
rung.

Dé thir nghiém kha ning bao vé gan thir nghiém dugc tién hanh trén dong té bao
HepG2. Dong t& bao nay dugc nudi cdy trong moi trudong nudi cdy DMEM véi thanh
phan bd sung bao gdbm 2 mM L-glutamin, 10 mM HEPES, va 1,0 mM natri pyruvat va
10% huyét thanh thai bdo — FBS (GIBCO) va nudi trong ti &m CO, & diéu kién 37°C,
5% CO,.

Té bao HepG2 dugc nudi trong dia 96 giéng véi ndng d6 té bao 3x10* té
bao/giéng va i 24 gid & ti 4m 37°C, 5% CO,. |

MAu thir nghiém dugc st dung 13 cdc miu hén hop chiét thu duge tr Vi dy 2
dugc dua vao cac giéng nudi cdy & cac ndng dd khic nhau véi sy c6 mit cua CCl4 40
mM. Sau d6 0 dia thém 2 gio.

Xac dinh kha ning sinh séng cta té bao duéi tac dong ciia CCly theo thir nghiém
MTT. Sau khi loai bé6 méi trudng nudi cdy, thém 50 uL MTT (Img/mL) vao mdi
giéng. U dia & nhiét d9 37 °C trong 4 gid. Mau formazal hinh thanh dugc hoa tan bang
DMSO. DPo gia tri OD & bude song 540 nm.

Hiéu qua bao vé té bao gan dugc xic dinh thong qua % phong nglra sy e ché

ting truong do CCly gdy ra theo cong thirc:
% HQ bao v& = (ODpjy tr+ccis — ODccia)/(ODmiy chimg — ODccia) X 100
OD i chimg 12 OD clia giéng té bao chi chita dung moi pha mau;
OD i mir+ccia 12 OD ctia giéng té bao chi chira hdn hgp mau thir va CCly;

ODccu 12 OD ciia giéng té bao chi chira CCly.
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M3i thir nghiém dugc 1ap lai 3 14n, két qua dugc thé hién trén Bang 6.

Béng 6. Hiéu qua bao vé té bao HepG2 boi cac mau thir nghiém

Nong do % té bao séng
(pg/mL) |HCTN-121 |HCTN-122 | HCTN-123 |HCTN-124 |HCTN-125 | HCTN-126
100 96,05 89,67 110,64 91,49 99,09 107,60
20 120,67 115,20 108,81 100,91 105,17 114,89
4 121,58 116,11 109,73 99,09 100,91 108,21
0,8 128,88 124,01 121,28 94,83 131,61 107,90

Qua bang 6 ching t6i nhén thdy & cac ndng dd nghién ctru khac nhau, cac miu
thir nghiém déu khong thé hién kha ning gay doc té bao HepG2. Vi vdy, cac ndng do
nay dugc chung t6i sir dung dé xéc dinh kha ning bao vé té bao gan dudi tic dong cua
CCl,. Nong do bao vé té bao sbng dugc thé hién bing gié tri PCsy (PC-Protective

concentration at 50%) va két qua thé hién qua bang 7.

Bang 7. Tac dung bao v¢ t€ bao gan clia cac mau thir nghiém khi c6 mit CCl,.

Néng % té bao sdng |
do HCTN|HCTN[HCTN
L4/HCTN-121 -1 TN- il '
(ng/mL)|CCL4s|HCTN 192 | 103 | 124 HCTN-125|/HCTN-126| Silymarin
100 61,55 |45,14 47,11 |46,66| 54,26 56,99 36,32
20 4271 |39,82(35,41(37,99| 43,16 41,79 31,76
4 35,56 |36,78 33,13 31,00 32,52 33,28 2827
0,8 34,95 [35,56]30,70(30,55| 29,33 31,46 27,36
0 (27,89
47,68 + 60,14+ | 56,56 +
PCs 224 >100 | >100 | >100 4,09 501 >100

Qua bang 7 ching t6i nhan thiy dudi tac dong ciia CCly, chi c6 27,89% té bao
HepG2 séng sot. Tuy nhién khi ¢6 mit clia cic mau thi, ti 18 té bao HepG?2 sbng ting
cao & nbng do 100 (pg/mL). Ba mau thir nghiém HCTN-121, HCTN-125 va HCTN-
126 c6 tac dung bao vé gan khi c6 mit CCly véi gid tri PCsy lan luot 12 47,68; 60,14 va
56,56 pg/mL. Trong d6, mdu HTNC-121 ¢6 tac dung bao vé té bao gan manh nhét
(PCso = 47,68 ng/mL) khi c6 mat CCly. Silymarin, chét @i chimg tham khao hiu nhu
khong c6 tac dung bao vé gan khi ¢c6 mit CCly (PCso > 100 pg/mL). Nhu vay, két qua
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tir bang trén cho thdy ba mau thir nghiém HCTN-121, HCTN-125 va HCTN-126 déu
thé hién kha ning chéng lai su Grc ché ting truéng té bao do CCl, gay ra. Mt khéc, céc
miu tr HCTN-122 dén HCTN-126 ¢6 ham luong polyphenol tdng tuong déi thap
(TPC = 204,51 — 282,78 mg GAE/g hdn hop chiét) va chiét bang céc dung méi doc hai
nhu etyl axetat va etanol nén lam gidm kha néng chéng lai su tc ché tang truong té

bao do CCly gy ra.

Nhu vdy, tir nhitng két qua trén cho thiy Tween-80 (mot chit hoat dong bé mit
duoc sir dung trong thuc phim va dugc phim) két hop v6i siéu am. cho phép chiét
duoc hdn hop polyphenol ¢6 hiéu suét cao, c6 tac dung chdng oxy héa va bao vé gan

vuot trdi tr qua Me rung.
Hi¢u qua dat dwgc cia sang ché

Quy trinh chiét cia séng ché cho phép san xuit hdn hop polyphenol c6 hoat tinh
sinh hoc, cu th8 13 ¢6 tac dung chéng oxy héa va bao vé gan tir quia Me rimg
(Phyllanthus emblica) véi hiéu qua chiét cao va tac dung sinh hoc vugt troi. Diéu nay
cho phép sir dung hdn hop polyphenol lam nguyén liéu ban dAu dé san xuét san pham

¢6 tac dung chong oxy hoéa va bao vé€ gan.

Hén hop polyphenol thu dugc tir quy trinh theo sang ché da dugc chimg minh c6
hoat tinh chéng oxy héa manh va bao vé gan tét. Bang cach sir dung dung moi chiét
Tween 80 két hop vé6i siéu 4m trong didu kién chiét t6i wu, quy trinh theo sang ché cho
phép thu duge hdn hop polyphenol bao gbm 7 hoat chét chinh. Quy trinh theo séng
ché m& ra kha ning thu duge hdn hop c6 kha ning phdi hop véi cac thao duge dé san

xuit duoc phdm hoic thue pham chirc ning c6 tac dung chng oxy hoa va bao vé gan.
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YEU CAU BAO HQ

1. Quy trinh chiét hdn hop polyphenol c6 tac dung chéng oxy héa va bao vé gan tlr qua

Me rimg, trong d6 quy trinh nay bao gbm céc budc:

a) chuén bj nguyén liéu bing cach thu hai qua Me rimg (Phyllanthus emblica L.), sau
khi rira sach béng nudce cét, loai bd tap chét, séy kho & nhiét dd nim trong khoang tir

40 dén 60°C va nghién qua thanh bot;

b) chiét bot qua Me rimg bang cach bd sung phin bot thu duge & bude a) vao dung
moi Tween 80 ndng dd tir 5 dén 10% theo ty 16 1/30 (khdi lrgng/thé tich) va tién hanh
chiét trong didu kién siéu 4m v&i thoi gian siéu 4m tir 20 d&n 40 phit v6i nhiét d6 chiét
ndm trong khoang tir 40 dén 60°C;

¢) thu dich chiét bang cach ly tAm hdn hop chiét véi tdc d6 nim trong khoang tir
10.000-15.000 vong/phit trong 10 phut d& loai bd hoan toan phan cin thu dich chiét;

va

d) thu hdn hop polyphenol bing cach loai bé dung méi trén thiét bi ly tdm cit quay
dén khéi lwong khong dbi thu duge hdn hop polyphenol chira bay hoat chét bao gbm:
axit mucic gallat c6 cong thirc (1), axit mucic lactone gallat c6 cong thuc (2),
galloylglucoza c6 cong thirc (3), axit gallic c6 cong thic (4), axit mucic dimetyl este
gallat c6 cong thire (5), axit mucic lacton etyl este gallat c6 cong thirc (6) va quercetin

c6 cong thic (7) sau:

COOH HOOC HO
HO OH O~__OH
OH o Hg&&/o o
HOOC_NoH o OH OH
Oy ° Ox© HO OH
HO OH OH
OH :
HO OH HO OH '
3) 4)
OH | : OH :
1) )
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HzCH,COOC
OH

HO OH
OH ;va

(6) (7)

cd tdc dung chong oxy hoda va bao vé gan & dang bot mau néu.
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