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1. Y nghia ciia luan an

Ché duoc sir dung nhu mot loai do udng va phuong thude trong y hoc phuong dong
tir hang ngan nam trudc CONG nguyén. Tuy nhién, viéc diy manh cac nghién ctu co ché
va tim cach &ng dung cac hoat chit phenolic trong ché xanh vao y hoc hién dai méi chi
bat dau tir ntra sau thé ky 20. Cho dén nay, véi hoat tinh chdng 6xy héa manh, cac hop
chat catechin trong ché xanh (chiém t&i 30 % ham luong kho) da duogc sir dung trong my
pham va thuc pham chirc ning. Trong Y hoc, cac catechin d duoc ap dung trong diéu tri
nhiéu loai bénh tim mach, viém va ung thu. Cac hoat chat nay dic biét hiéu qua khi s
dung phdi hop vai cac biét dugce xir Iy cac bénh viém, di tng, tim mach nhu alzheimer,
béo phi, tiéu dudng khong phu thudc Insulin, parkinson, HIV-1, ung thu da va mét s6 loai

ung thu khéc.

Nam 2006, Cyc Quan 1y Duogc va Thuc pham Hoa Ky da cong nhan cao chiét ché
xanh, polyphenol ché xanh va céc catechin la cac loai Dugc pham va thuc pham chuc
nang duoc phép sir dung tai My. Trong |4 ché xanh, thanh phan catechin cha yéu
Epigallocatechin gallat (EGCG, c6 ham luong > 50 % trong tong catechin) ciing 1a chat
c6 hoat tinh manh nhat. Hién nay céc cong ty Dugc pham trén thé gidi da tach riéng
EGCG, ding ky va thuong mai hda thanh mot duoc chit c6 tac dung nhu tic nhan don.
Tai thi truong Viét Nam, ciing da xuét hién nhiéu san pham my pham, thuyc pham chuc
nang va duoc pham chira polyphenol ché xanh va EGCG ngudn géc nhap khau tir Trung

Quéc.

Tu nhitng nam 2000, cac co s& nghién ctu trong nude nhu Hoc vién Quan y, Vién
Hoa hoc - Vién Han 1dm Khoa hoc va Céng nghé Viét Nam, TRAPHACO, Mediplantex,
Pai hoc Dugc Ha Noi, Pai hoc Y Dugc Thanh phé H6 Chi Minh ciing da bat dau trién
khai chiét xuit polyphenol tong sé tir ché xanh va bat dau nghién ctu phan lap céc
catechin ché xanh ciing nhu cac hop chét phenolic tir nguén khac hudng téi muc tiéu (ng
dung trong duoc pham va hdéa my pham. Cac nghién ctru nay da thu dugc nhiing thanh
cong bude dau vé mat nghién ciru co ban hda hoc va hoat tinh sinh hoc cua céc catechin

ché xanh, Ia tién dé dé phat trién nghién ctru va trién khai céng nghé trong tuong lai.



Muc dich cua luan an nay la “Nghién cizu cdng nghé tach cac catechin tar che
xanh (Camellia sinensis L.), chuyén hoéa tgo ddn xudt O-acetyl catechin va khdo sat
hogt tinh den géc tw do ciza ching”; day 1a hudng nghién ctu méi ¢ Viét Nam, rat co

trién vong (rng dung trong nganh cong nghiép dugc pham.
2. Pbi twgng va nhiém vu cia luan an

Péi twong nghién ctu cua luan an 1a Ché xanh (Camellia sinensis (L.) O.Kuntze.),
hé thdng cong nghé chiét xuat catechin ché xanh va céac catechin duoc chiét xuat tir ché

xanh.
Nhiém vu chinh caa lugn an:

- Tir Ché xanh (Camellia sinensis L.), diéu ché (chiét tach va béan tong hop) duoc céac

hoat chat dac hitu bao gom cac catechin va cac dan xuat acyl hoa;

- Phan tich d4nh gia cau tric hda hoc va hoat tinh sinh hoc caa mot sé hoat chat chon

loc tir cac chat néu trén.
3. Nhitng dong gop moi caa luan an

1. Luan an d3 thanh cong trong viéc 4p dung cong nghé tién tién chiét long/ran
nguoc dong lién tuc sir dung dung maéi 1a nudc véi su hd tro cua axit citric dé phan lap
catechin tir ché xanh (Camellia sinensis L.) & quy md pilot 100kg ché xanh / mé. Céng
nghé chiét cho hiéu qua cao, hiéu suat chiét dat 12,5 %. Catechin tong s6 chira chu yéu
EC, EGCG, EGC, ECG dat ham lugng > 90 %, trong d6 EGCG > 50 %. K§¥ thuat nay
hoan toan phi hop dé ap dung vao san xuat cac hop chat hiru co héa duoc va thyc pham
chtic nang. Pay la 1an dau tién ¢ Viét Nam k¥ thuat chiét long/ran nguoc dong lién tuc

phan lap catechin tir ché xanh dugc thuc hién & quy mé ban cong nghiép.

2. Pi xdy dung dugc cdng nghé tach tinh ché cac catechin tir catechin tong sé ap
dung k§ thuat sic ky long hiéu nang cao HPLC st dung hé cot tach lién hop Diaion HP20
SS két ndi truc tuyén véi cot sac ky loc gel Sephadex LH20 dat hiéu qua cao véi thoi
gian phan tach sac ky ngan, hiéu suat tach dat ~ 80 %, cac catechin chu yéu EC, EGC va
EGCG c6 do sach > 95% dat dé tng dung trong dugc pham. Lan dau tién ¢ Viét Nam k§
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thuat sac ky long hiéu ning cao st dung hé thong cot tach lién hop dugc &p dung va trién

khai ban cdng nghiép tach catechin.

3. P xdy dung dugc quy trinh tach tinh ché EGCG bang phuong phap sic ky cot
trén silica gel pha thuong bang cach bién tinh truc tiép pha tinh nay ngay trong qua trinh
chay sic ky bang chinh dung méi sic ky c6 pha thém axit citric, day 1a mot cai tién co
dong gop méi vé mat cong nghé co ¥ nghia ung dung thyc té trién khai tach sac ky céc
catechin quy mé ban cdng nghiép ¢ Viét Nam nham ha gia thanh. Lan dau tién quy trinh
tach tinh ché EGCG biang phuong phép sic ky cot trén silica gel pha thuong duoc nghién

ctru va tir d6 trién khai cong nghé pilot dat 100 luot tich ma chwa mat hiéu lyc.

4. P ban téng hop duoc cac dan xuat O-acetyl cua cac catechin EC, EGC va
EGCG. Pi danh gia kha nang don goc tu do ciia cac catechin ché xanh va cac dan xuat
acetate d6i chiéu véi Resveratrol. Cac dan xuét acetyl co hoat tinh don gdc tu do suy
giam so vai catechin gdc nhung van duy tri & muc cao: EC O-acetyl; ECG O-acetyl va
EGCG O-acetyl c6 gia tri ECso tvong tng 1a 45,64 pg/ml; 52,99 pg/ml va 34,58 pg/mil.
Sy suy giam hoat tinh don gdc tu do cua céc dan xuét catechin O-acetyl lai 1am ting tinh
bén va on dinh caa cac chat nay.

4. B6 cuc cua luan an

Luan &n gom 163 trang véi 18 bang sé liéu va 50 hinh anh, so d6. Két cau cua luan
an gdm: M¢ dau (2 trang); Tong quan tai liéu (27 trang); Thuc nghiém (25 trang); Két
qua & Thao luan (46 trang); Két luan (2 trang); Pong gdp méi (2 trang); Tai liéu tham
khao (8 trang, dan 76 tai liéu); Danh muc cac cong trinh da cong bd cua tac gia. Ngoai ra
con c6 phan phu luc néu anh chi tiét phd NMR cua cac hoat chat da dugc nghién ctu
trong luan an.
I1. NOI DUNG LUAN AN

MO PAU
Phan mo dau dé cap dén y nghia khoa hoc, tinh thuc tién, myc tiéu va nhiém vy

nghién cutru cua luan an.



CHUONG 1: TONG QUAN

Phan nay tdng hop cac nghién ctru trong nuéc va qudc té vé cac van dé:

+ Tong quan vé Ché xanh, thanh phan héa hoc tng dung cua cac san pham cheé;

+ Thanh phan Catechin, hoat tinh sinh hoc va cac nghién cau tng dung trong my
pham, duogc thuc pham cua EGCG va cac tng dung trong my pham, duoc thuc pham caa
EGCG va céc catechin che xanh;

+ Tong quan vé cac nghién cau cdng nghé chiét tach va diéu ché cac catechin va
dan xuat.

CHUONG 2: THUC NGHIEM
2.1. Poi twong nghién ciu
A/ Che xanh:

L& ché xanh - Camellia sinensis (L.) O.Kuntze. duoc thu mua tir c4c ho san xuat
kinh doanh ché tai huyén Pai Tur, Thai Nguyén, ché dugc thai nho dem sdy & nhiét do
110°C trong 15 phut dé diét men, sau d6 say lai dong nhat hoa dén d¢6 am trung binh 5 -
10 %; xay min dén kich thude duéi ray 1,5 mm; dong vao tii HDPE kin, hat chan khong,
bao quan trong ti ¢ nhiét do < 25°C.

B/ Catechin tong sé tir ché xanh:

Catechin tong sé dugc chiét tach tir ché xanh trong qué trinh thyuc hién luan &n, mau
vang nhat, ham luong tong phenolic dat > 90 % theo HPLC. Ham luong EGCG trong
catechin téng s6 dat it nhat 50 %.

C/ Cac catechin che xanh:

Céc catechin ché xanh dugc phan 1ap tir catechin tong sb trong qué trinh thyc hién

luan an, bao gdom: (-)-epicatechin; (-)-epigallocatechin; (-)-epigallocatechin-3-O-gallate.
2.2. Phuwong phap nghién ciru

2.2.1. Hoa chat, dung cu va thiét bi



Muc nay di dé cap & chuong 2, phan 2.2.1 trang 32 cua luan an. Néu cac hoa chat

co ban va thiét bi thi nghiém, trién khai da str dung trong qua trinh nghién ctu.
2.2.2. Cac phwong phap chiét ché xanh
2.2.2.1. Phwong phdp chiét dun héi lwu sir dung con

Pay la phuong phap chiét phan tich polyphenol ché xanh chung duoc ap dung &

Trung Quéc va trén thé gisi, tdm tat nhu sau:

Bot Che duoc chiét dun hdi luu trén hé théng chiét Soxhlet 20 lit véi ethanol trong
thoi gian thich hop. Dich chiét duoc 1am ngudi, loc sach va c6 kiét loai ethanol ¢ ap sut

thap thu cao che.

Tiép d6, cao ché dugc chiét phan bd loai tap it phan cuc (defat) bang n-hexane.
Phan dich nudc duoc chiét phan bb véi ethyl acetate dé thu nhan cac Catechin. Caffeine
duoc tach loai khoi Polyphenol tong sé bang cach dun hoi luu véi chloroform theo thoi
gian va ty lé thich hop. Bot cao chiét sau khi loai hét caffeine con lai dugc goi la

Catechin tong sb.
2.2.2.2. Phwong phdp chiét ngwoc dong lién tuc ding nwéc 1am dung moi

Trong hé thong chiét ngugc dong lién tuc, nguyén lidu bot ché uét qua banh ring
nghién cua thiét bi duoc nghién min tao thanh bin nhdo min. Sau dé nguyén liéu va dung
moi chiét dugc dua vao hai dau nguwoc nhau cua thiét bi chiét. Trong qua trinh nay
nguyén liéu chiét (thong thuong dudi trang thai ban min) duoc chuyén dong hudng 1én
trén doc theo thiét bj chiét dang dng, & ddy nguyén liéu sé tiép xUc triét dé véi dung moi
chiét chuyén dong nguoc chiéu. Chat tan trong nguyén liéu luén duoc tiép xdc véi dich
chiét c6 néng do chit tan thap hon, 46 chénh ndng d6 cua hai pha ran long thuc diy qué
trinh khuéch tan tir ran sang long ludn xay ra. Nguyén liéu dau dich chuyén cang xa thi
nong do chat chiét trong dich chiét cang tang. Sau khi ndng do nguyén lidu trong dich va
téc do dich dat duoc muc t6i wu, qua trinh chiét co thé két thic, dich chiét dam dac s&
chay ra mot dau cua 6ng chiét trong khi ba (gan nhu khong con dung méi) duoc thao ra ¢

mot dau bén kia.



2.2.3. Cac phuwong phap phan tach catechin

Céc catechin va EGCG duoc nghién ciru va téi wu hoéa cong nghé phan tach trén hé
thdng sic ky long cao ap diéu ché ban cong nghiép véi hé thong cot tach gdm cot Diaion
HP 20 két ndi truc tuyén véi cot Sephadex LH 20 cua Trung tim Hoa Duoc, Vién Hoa
hoc cong nghiép Viét Nam.

2.2.4. Phuong phap acyl hoa catechin

Phan wng acyl hoéa 1a qué trinh thay thé nguyén ter H ¢ nhém chac -OH, -NH,
...bang nhém R-CO- . Trong d6 khong nhitng can amine c6 tinh bazo di manh ma con
doi hoi chat phan tng phai co proton.

Phan ¢ng acyl héa bang anhydrit acetic thuc hién theo co ché :
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Anhydrit acetic ¢ ban chat 1a mét acid va manh hon acid carcoxylic, nén phan

g acyl héa manh hon carboxylic va phan ing mot chiéu khéng tai tao lai phenol.
2.2.5. Cac phwong phap phén tich san pham
Sdc ki lép méng (SKLM):

Sic ky 16p mong duoc thyc hién trén 16p mong Silica gen vai cac hé dung mai thich
hop. Chi thi bang UV/Vis 360 nm va thudc hién Von’s.

Sdc ky léng higu ning cao két néi phé khéi lweng:

Céc san pham catechin phan 1ap tir ché xanh Viét Nam duoc phan tich dinh tinh va
dinh lwong bang sic ky 1ong hiéu ning cao két néi khdi phd (HPLC-MS) trén hé thiét bi
LC/MSD-Trap-SL Agilen 1100, Vién Hoéa hoc, Vién han 1am Khoa hoc va Céng nghé
Viét Nam.



Phé céng hwéng tir hat nhan:

EGCG cac san pham khéc tir ché xanh 14 EC, EGC, Caffeine va cac dan xuat duoc
khing dinh ciu tric bang phd cong huéng tir hat nhan *H va *C NMR trén may NMR
Brucke AVAN 500 MHz cua Vién Hoéa hoc, Vién Han Iam Khoa hoc va Cong nghé Viét

Nam.
2.2.6. Thiét ké nghién ciru caa luan an

Thuc hién muc tiéu nghién cau cong nghé tach cac catechin tir ché xanh Viét Nam
(Camellia sinensis L.), chuyén hoa tao dan xuat va buéc dau khao sat mot s hoat tinh

sinh hoc caa mot s6 san pham. P xay dung thiét ké nghién ciu cu thé 1a:

- Két hop cac phuong phéap chiét sir dung nuéc va dung méi (ethanol, methanol,
chloroform, ...) nhu chiét Soxhlet, chiét long/ran ngugc dong lién tuc va chiét phan bd

nham trich ly phan doan phenol (chira cac catechin);

- St dung cac phuong phap sic ky (sic ky long hiéu ning cao, sic ky long trung ap,

sac ky 16p mong, sac Ky cot) dé phan tach va tinh ché céac catechin thu duoc;

- Sir dung phuong phap phan tich cau trdc bang céac loai phd (phd hong ngoai, phd
tr ngoai, pho cong huong tir hat nhan, pho khéi) dé xac dinh cau tric héa hoc céc
catechin tinh khiét thu duoc;

- Nghién cau ban tong hop cac din xuat acetyl caa cac catechin nham tim kiém céc
dan xuat bén vimg hon & diéu kién bao quan thdng thuong lam chat bao quan chéng 6xy
hoa;

- Tién hanh cé&c nghién cau in vitro thir va danh gia hoat tinh chéng 6xy hoa cua cac

catechin va dan xuét thu duoc.



NQI DUNG CHINH Nghién ctru chi tiét
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Ché xanh Viét Nam (Camellia sinensis L.) <—| Lua chon nguyén liéu
N >,
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MUC DiCH

[ Céng nghé ChiétiTach cac Catechin Ché xanh ]
V. n

Khao sat sy suy giam kha nang
chong 6xy hda do thé nhom acetyl

a Dan xuét catechin chéng & xy héa bén virng ho
& diéu kién bao quan théng thuwong

2.3. Thwc nghiém

Muc nay da dé cap ¢ Chuong 2, tir trang 30 dén trang 54. M@ ta chi tiét cac thuc
nghiém trong quéa trinh thuc hién luan &n nham khao sat cac diéu kién chiét xuit, phan
tach catechin ché xanh, ban tong hop céc catechin va khao sét hoat tinh sinh hoc cua céc

chung.

CHUONG 3: KET QUA VA THAO LUAN
3.1. Nghién citu xay dwng quy trinh chiét xuit catechin téng sé tir ché xanh
3.1.1. Nghién cru quy trinh cdng nghé chung chiét catechin téng sé tir ché xanh

Xay dung va khao sat cic phuwong 4n cong nghé chiét Catechin ché xanh theo quy

trinh chiét ché xanh chung da duoc &p dung trén thé gidi.



Theo quy trinh nay, cac catechin 1a cac hop chat phan cuc yéu, dé tan trong nudc va

cac dung moi hiru co phan cuc nhu ethanol, methanol:

+Trong phuong an chiét bang ethanol: Nguyén liéu duoc chiét hoi luu bang ethanol
trén hé thdng chiét Soxhlet, sau d6 dich chiét duoc ¢ loai kiét dung méi & ap suat thap
dé thu lai Cao chiét con;

+Trong phuong an chiét bang nudc: Nguyén liéu duge dua 1én hé thdng chiét
long/rin nguoc dong lién tuc dé chiét véi dung dich citric acid (lwong axit s dung ~ 0,05
% so véi nguyén liéu) vai toe do chay nguoc dong dung méi/nguyén liéu duoc diéu chinh

thich hop.
[

CHE KHO VUN

1 + Nwic (Cong nghé chiét Iéng/ran
Chiét ngwoc ding lién tuc);

+ Ethanol {Céng nghé chiét hoi
lwu trén thiét hji Soxhlet).

Thiy phin = =— Axit

1

Dung méi hibu co |—= Chiét phan b6 —=  Loai tap
\
s o )
Ethyl acetate |—= Chiét phén bd
1
I '< Ethyl acetate [+— Ci cét, két tinh
. CATECHIN TONG SO

Cao chiét con hozc dich chiét nudce sau d6 s& duoc thuy phan cac polyphenol bang
HCI 1 % rdi tach catechin tir 1 ché theo phwong phap chiét phan b6 tuan hoan lan luot
véi cac dung moi hiru co thich hop nhu n-hexane, chloroform va ethyl acetate dé loai

chlorophyll va caffeine trudc, sau d6 chiét xuat lay catechin.
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3.1.2. Nghién cteu chiét catechin téng sé6 bing ethanol theo phwong phap Soxhlet
Chiét ché xanh bing ethanol theo phuong phap Soxhlet thu dwoc Catechin tong sb
sach c6 mau vang nhat, tong cong tir 5 kg ché nguyén liéu thu duoc 470 g catechin téng
sb, day 1a ty 1& chap nhan dugc dbi v6i phuong phap chiét dun hdi luu, trong duong voi
cac két qua nghién ctu trude day trén thé gisi.
Thanh phan va ham lugng twong di ciia cac Catechin di dugc phan tich bang
phuong phap HPLC/MS.

Ham lrong mét sé catechin trong catechin tong so chiét bang ethanol

Stt Thoi gian luwu (phut) MS Ham hrong (%) | Hop chat
1 9,874 458 53,67 EGCG
2 10,309 290 16,86 EC
3 10,683 306 13,12 EGC
4 11,735 442 16,24 ECG

3.1.3. Nghién ctru chiét ché xanh biang nwéc theo phwong phap ngwoc dong lién tuc
Khao sat va xay dung quy trinh chiét ché bang nuéc trén hé thdng chiét long/ran
nguoc dong lién tuc da giam duogc thoi gian chiét xuéng 4 gio cho mdi 100 kg nguyén
licu ché khd, giam chi phi sir dung n-hexane va ethanol. Cy thé:
Tong cong tir 100 kg ché khd nguyén ligu thu duoc 12,5 kg catechin tong so, dat
hiéu suat chiét xap xi 12,5 %.
Thanh phan va ham luong tuong dbi cua cac Catechin di dugc phan tich bang phuong
phap HPLC/MS.
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Thanh phan catechin tong sé chiét theo phirong phdp nguroc dong lién tuc

Stt Thoi gian lwu (phut) MS Ham lwong (%) Hop chat
1 9.18 290 15.46 EC
2 11.8 458 50.62 EGCG
3 21.19 306 29.24 EGC
4 24.02 442 2.62 ECG

Nhu vay, xét vé mit trién khai céng nghé, phuong an chiét nguoc dong bang nudc
c¢6 wu thé hon han vé thoi gian va chi phi dung mai, va viéc thu hoi phu pham caffeine va
chlorophyll ciing d& dang hon do phan chiét nay khong c6 mat cac tap chat béo va dau

nhu khi chiét bang con.

3.2. Nghién citu tach va tinh ché cac catechin va EGCG tir catechin tong sé ciia ché

xanh

3.2.1. Nghién citu lwa chon chat hap phu c6 thé tai sir dung lam pha tinh tich sic ky

diéu ché EGCG tir Catechin tong sé cia ché xanh

Ap dung cac phuong phap tach sic ky khac xa nhau vé ban chat co ché hinh thanh
sic d6 dé nghién ciru tach EGCG tir hdn hop catechin ché xanh. Cu thé: 1 - cét Silica gel
bién tinh bang pha déng sac ky; 2 - Silica gel pha lwéng tinh RP/NP; 3 - Sephadex LH
20; 4 - Vat liéu polyme xap ¢6 16 tréng mang phan tiz lén Diaion HP 20 SS.

Céc sic ky @6 cho két qua gan tuong tu nhau, EGCG s& la ciu tir cudi cung dugc
ria giai ra khoi cot tach trong sé 3 catechin chii yéu cua ché xanh (EC; EGC va EGCG),
Hinh dudi ddy néu mot sic do sic ky 16p mong (TLC) dic trung nhat cho cac két qua
khao sat tach sac ky EGCG.

12



Hién twong cac catechin duoc rira giai ra khoi cot sac ky theo mét tht t gidng nhau
trén cac pha tinh sic ky khac nhau duoc giai thich do dic tinh bi hap phu manh cua céc
catechin trén bé mat pha tinh. Theo d0, cac catechin s& dwoc ria giai theo tha t d6 tan

cua tirng chat trong hdn hop dung méi.

Tir két qua nghién ctu hiéu qua tach siac ky EGCG trén cac loai pha tinh khac nhau,
két hop vai tham khao va cai tién cac phuong phap sac ky tach catechin trén thé gioi;
chung t6i d3 xay dung phuong phap cong nghé “Phan 14p cac catechin tir ché xanh bang
sac ky long hiéu nang cao st dung cot sic ky phéi hop Diaion HP20 SS va Sephadex
LH20 véi pha dong la hé dung méi ancol/nuée”.

3.2.2. Nghién cwu va thir nghiém quy trinh cdng nghé tach EGCG lwgng Ién trén hé
théng sic ki léng MP/HPLC Pilot

Silica gel 60 Merck (15 - 40 pm) bién tinh bang pha dong sic ky la lya chon tét
nhét cho tach sac ky dé thu nhan EGCG ¢ quy md Pilot ¢& vira va nho (< 100 kg/nam),
do d6 di nghién ctru khao sat xac dinh cac yéu té anh hudng dén qua trinh tach catechin
téng sé ché xanh trén cot sic ky MP/HPLC Silica gel 60 dé xay dung quy trinh céng
nghé san xuat EGCG.

3.2.3. Nghién ctru phan tach cac catechin bing phwong phap HPLC trén cot sic ky
phéi hop Diaion HP20 va Sephadex LH20

Diaion HP20 SS 14 loai resin dugc sir dung 1am chat mang ché tao vat liéu trao doi
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ion cationic hoac anionic; ban than resin nay c6 kha nang trao doi anion va cation. Khi
rira giai hdn hop catechin trong ancol/nudc qua cot sic ky nap chat mang nay, s& gay ra
su khéc biét vé ai luc bi hip phu/giai hap phu cta cac catechin theo tht ty kha ning phan
ly axit cua cac catechin trong dung méi. Tt d6, hiéu qua phén tach cac catechin sé dugc

nang cao khi hdn hop dugc tiép tuc rira giai qua cot tach loc gel Sephadex LH20.

146 Mhibrng B M C

Két qua tir 259 catechin tong s da thu dugc 8 phan doantrong d6 phan doan Ill, V,
VI va VII chira cac catechin chu yéu cua ché xanh. Cac phan doan chira EC, EGC va
EGCG duoc loai kiét dung moi ¢ nhiét do 55°C, ap suat 80 mbar; cac chat nay da duoc

tinh ché bang cach két tinh lai trong dung mai thich hop.

“Catechin tong s6”
(25 9)

|

Cot sac ky Diaion HP20/Sephadex LH20

l
1 1 1 ; l : 1 :

| Il ]} v \" Vi Vil Vil
76,5—+101,1 101,1—127,0 127,0-138,0 138,0—-1453 14531664 1664—181,7 181,7—279,2 279,2—300,0
phut phut phut phut phut phut phut phut

EC 80 % EGC80% | | EGCG75% | | EGCG 95 % Céac
(1,98 g) (2,2 9) (7.7 g) (8.0 g) anthocyanin
khac

So do phéan tach catechin che xanh: EC; EGC; EGCG
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3.2.3.1. Danh gid phdn doan 111

Phan doan 11l bao gom cac phan doan tir 127—138 phat, chtza thanh phan chinh
epi-catechin (EC; Rf ~ 0,56) véi ham lugng dat > 80 % (LC/MS); két tinh lai trong
ethanol thu duoc 1,98 g epi-catechin - tinh thé hinh kim, mau tring; Phd ESI-MS m/z =
290,5 twong tng Vi KLPT M=290 dvC; CTPT C;5H1404; diém nong chay: 242°C.

epi-Catechin
(2R.3R)-2+(3,4-dihydroxyphenyl)chroman-3,5,7-triol

Do chuyén dich hoa hoc cua epi-Catechin

Stt on (ppm) dc (ppm)
2 4,74 brs 78,07 d
3 4,01 mbr 64,95 d

Ha: 2,49 m (overlap DMSO-ds)
4 28,19t
Hb: 2,68 dd J = 4,5 Hz; 16 Hz

5 --- 156,52 s
6 589dJ=25Hz 95,13 d
7 --- 156, 24 s
8 572dJ=25Hz 94,13d
9 --- 155,77 s
10 --- 98,53 s
I --- 130,63 s
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2’ 6,89dJ=1Hz 114,90 d
3’ --- 144,44 s
4 --- 144,51 s
5 6,66 mbr 114,78 d
6’ 6,65tJ=3Hz 117,97 d

3.2.3.2. Danh gid phdn doan V
Phan doan V bao gém cac phin doan tir 145,3—166,4 phut, thanh phan chinh 1a
epi-gallocatechin (EGC; Rf ~ 0,4), ham luong dat 75 %; hop chat nay kho két tinh trong

Dung mdi DMSO-d6; Ngi chudn tetramethyl silan

ancol va nudc; tinh ché lai trén cot sic ky nhanh silica gel (FC) thu duoc 2,2 g EGC sach
- tinh thé hinh kim mau trang nga; Pho ESI-MS m/z = 306,7 twong (ng véi KLPT M=306
dvC; C15sH1407; diém néng chay: 276°C.

epi-Gallocatechin
(2R, 3R)-2-(3 4 5-trihydroxyphenyl)chroman-3,5,7-triol

D¢ chuyén dich hda hoc cua epi-Gallocatechin

Stt on (ppm) oc (ppm)
2 4,66 brs 78,38d
3 3,99dJ=2Hz 65,27 d
2,47ddJ=7Hz 16,5 Hz

4 28,04 t
2,67ddJ=5Hz 16,5 Hz

5 9,11 brs (Ar-OH, C5) 156,44 s
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6 588dJ=2Hz 95,41d

7 8,92 brs (Ar-OH, C5) 156,77 d

8 572dJ=2Hz 94,44 d

9 --- 155,99 s

10 --- 98,95s

1 --- 130,06 s
&6 6,38 brs (2 H) 106,36 d (2 C)
3’&5 | 8,69brs (2 Ar-OH, C3” & C57) 145,61 s (2 C)

4’ 7,92 brs (Ar-OH, C4°) 132,395

Dung mdi DMSO-d6; Ngi chudn tetramethyl silan

3.2.3.3. Danh gid phin dogn V1 va Vil
Phéan doan VI va VII gom cac phan doan c6 thoi gian luu 1an luot 13 166,4—181,1

phut va 181,1—279.1 phit c6 thanh phan chu yéu epi-gallocatechin gallate (EGCG) Voi
ham luong 75 - 95 %; tir d6 da tinh ché EGCG da thu dugc 13,7 g EGCG: tinh thé hinh
kim mau trang héng, Pho ESI-MS m/z = 458,7 twong tng voi KLPT M=458 dvC;
C,oH15011; diém néng chay: 216°C.

epl-Gallocatechin gallate
(2R, 3R)-5,7-dihydroxy-2-(3,4,5-ribydroxyphenylchroman-3-y
3.4 5-trihydroxybenzoale
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D¢ chuyeén dich hoa hoc cua epi-Gallocatechin gallate

Stt on (ppm) dc (ppm)
2 4,95 brs 76,54d
3 5,37 brs 68,06 d
Ha:2,66dJ=175Hz
4 25,78 t
Hb: 2,93 dd J =5 Hz; 17,5 Hz
5 9,27 brs (Ar-OH, C5) 156,52 s
6 593dJ=2Hz 95,59d
7 9,03 brs (Ar-OH, C7) 156,57 s
8 583dJ=25Hz 94,39d
9 --- 155,66 s
10 --- 97,45 s
I --- 128,69 s
2’ &6’ 6,41 brs (2 H) 105,56 d (2 C)
3 &S 8,68 brs (2 Ar-OH, C3’ & C5°) 145,67 s (2 C)
4 7,98 brs (Ar-OH, C4”) 132,41 s
-COO- --- 165,26 s
1” --- 119,37 s
27 &6 6,81 brs (2 H) 108,74 d (2 C)
37 & 57 9,16 brs (2 Ar-OH, C3>> & C5’) 145,435 (2 C)
4> 8,86 brs (Ar-OH, C4°) 138,59 s

Dung m6i DMSO-d6; Ngi chudn tetramethyl silan
Pay 1a 1an dau tién, ky thuat sic ky long cao &p si dung hé thdng cot tach sic ky

Diaion HP20 két ndi truc tuyén vai cot sic ky loc gel Sephadex LH20 duoc 4p dung va
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trién khai vao thtr nghiém san xuat céng nghiép ¢ Viét Nam. Céng nghé méi da ching to
hiéu qua phan tach tt EGCG va céc catechin ché xanh véi san pham thu duogc c6 d6 sach
cao > 95%. Phuong phap c6 wu diém thoi gian phan tach sic ky ngin véi hiéu sut tach
cao, tiét kiém duoc thoi gian, dung méi va dic biét st dung duwoc hé dung moi
ethanol/nudce 1a dung mdi théng dung, khong doc hai trong cdng nghiép thuc pham, hoan
toan phu hop dé 4p dung vao san xuat trong céng nghiép.
3.3. Ban tong hop dan xuit o- acetyl ciia cac catechin ché xanh va danh gia mirc dd
suy giam hoat tinh don géc tw do
3.3.1. Ban tong hop céac din xuit acetyl ciia cac catechin ché xanh dé danh gia mirc
d9 suy giam hoat tinh

Hoat tinh don céc gdc tu do cua cac catechin ché xanh cao hon hin cac chat chong
6xi hoa vitamin C, vitamin E, resveratrol.... Nhung cac catechin nay dé bi phan huay boi
nhiét d6 va anh sang, 1am kha nang tng dung bi gisi han rat nhiéu.

Nghién ctu ban tong hop cac dan xuat O-acetyl cua epi-catechin (EC), epi-
gallocatechin (EGC) va epi-gallocatechin gallate (EGCG) st dung acetic anhydride véi
cac diéu kién phan g don gian, dé thyc hién. Tir d6 khao sat danh gia mtrc do suy giam
kha niang bi 6xy hda cua cac dan xuat nay.
3.3.1.1. Hep chat epi-Catechin acetate (1)

Hop chat | két tinh trong ethyl acetate, tinh thé hinh kim mau trang, t, 142 -
144°C,ESI-MS m/z = 458,5 tuong tng véi KLPT M=458 dvC; CagHpO10. Két qua phan

tich phd cong huong tir hat nhan 1D va 2D NMR cho thay cau tric hoan toan phi hop
véi (2R,3R)-5,7-O-diacetyl-3',4'-O-diacetylepicatechin (EC acetate).

OO0CCH,

Y oH

OOCCH;

epi-Catechin acetate
(2R 3R)-5,7-0O-diacetyl-3' 4-O-diacetylepicatechin
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D¢ chuyeén dich hoa hoc (9) ciia epi-Catechin acetate

Stt dn (Ppm) dc (ppm)

2 517dJ=5Hz 77,93 d

3 4,19 m 63,35d

Ha: 2,6 m
4 28,81t
Hb: 2.8 m

5 --- 149,98 s

6 6,62dJ=2,5Hz 107,43 d

7 --- 149,07 s

8 6,57dJ=25Hz 108,43 d

9 --- 111,46 s

10 --- 79,19 s

1 --- 137,91s

2 7,41dJ=2Hz 122,16 d

3’ --- 141,59 s

4 --- 141,36 s

5’ 7,28 m 123,05d

6’ 7,37dJ=2Hz 125,16 d

C=0 (C5) --- 155,24 s
C=0 (C7) --- 168,36 s
C=0 (C3) --- 168,54 s
C=0 (C4) --- 169,05 s
CH; (COO-C5) 2,24 br (3H) 20,34 q
CH; (COO-C7) 2,28 br (3H) 20,38 q
CH; (CO0-C3) 2,29 br (3H) 20,49 q
CH; (CO0O-C4) 2,30 br (3H) 20,49 q

Dung méi CDCls; Ngi chudn Tetramethylsilan

3.3.1.2. Hop chat epi-Gallocatechin acetate (11)

Hop chat 11 két tinh trong ethyl acetate, tinh thé hinh kim mau tring, t.. 114 - 115°C;
ESI-MS m/z = 516,1 tuong tng véi KLPT M=516 dvC;C,5H,401,. Két qua phan tich pho
cong huong tir hat nhan cho cau tric hoan toan phu hop véi (2R,3R)-5,7-O-diacetyl-
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3',4'5'-O-triacetylepigallocatechin (EGC acetate).
OOCCH,

4 OOCCH,
Fy

OOCCH;

3 oH

COCCH,

epiGallocatechin acetate
(2R AR5 7-O.diacetyl ¥ 4' 5'.O-triacetylepgallocatechn

B¢ chuyeén dich hoa hoc (9) cua epi-Gallocatechin acetate

Stt on (PPm) dc (ppm)

2 5.01s 77,79d

3 4,26 m 65,15d

2,83 m
4 28,36t
2,90 m

5 --- 154,76 s

6 6,66dJ=25Hz 107,96 d

7 --- 150,06 d

8 6,56dJ=25Hz 108,84 d

9 --- 149,67 s

10 --- 110,10s

I’ --- 134,38 s
2’&6° 7,25 br (2 H) 119,01d (2 C)
3&5 136,415 (2 C)

4 --- 143,51 s

C=0 (C5) --- 166,92 s

C=0 (C7) --- 168,46 s
C=0 (C3’ & C5’) --- 167,92 s (2C)

C=0 (C4) --- 168,91 s

CH; (COO-C5) 2,27 s (3H) 20,16 q

CH,; (COO-C7) 2,29 br (3H) 20,61 q
CH; (COO-C3’&C5%) 2,29 br (6H) 20,74 q (2C)

CH; (CO0O-C4) 2,296 br (3H) 21,07 q

Dung méi CDCls; Ngi chudn tetrmethyl silan
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3.3.1.3. Hop chat epi-Gallocatechin gallate, O-octaacetyl (111)

Hop chit 111 két tinh trong ethanol, tinh thé hinh kim mau tring nga, t,. 102 - 105°C,
ESI-MS m/z = 795[M+H]" tng véi M=794 dvC C3gH3401. Két qua phan tich phd cong
huong tir hat nhan cho ciu tric hoan toan pha hop véi (2R,3R)-5,7-di-O-acetyl-3',4',5'-

triacetyl-epigallocatechin-3-O-(3",4",5"-O-triacetyl)-gallate (EGCG acetate).

2RIR)S5T-3.0.0celpt- ¥ 4'S5

OOCCH,

QOCCH,;

‘

H,CCOO
QOCCH

OOCCH,

HyCCOO™ *

OOCCH,

opi-Gallocatechin gallate, O-octaacetyl

friscetylapigaliocatachin. 3-0.(3° 4" 5.0 tnacatyligalinto

P¢ chuyeén dich hoa hoc ciia EGCG acetate

Stt o (ppm) dc (ppm)

2 5,06 br 76.84 d

3 5.43 br 67,59 d

4 Ha: 2,76 dJ=17,5Hz 25,99 t

Hb: 3,00 dd J = 3,5 Hz; 23,5 Hz

5 --- 156,39 s

6 6,20 m 100,82 d

7 --- 155,39 s

8 6,20 m 101,06 d

9 --- 149,52 s

10 --- 104,27 s

I’ --- 128,22 s
2°&6° 6,42 m (2 H) 105,55d (2 C)
3&5 145,44 s (2 C)

4 --- 132,51s
-COO0- --- 165,19 s

1” --- 119,16 s

22



27 &6 6,83 m (2 H) 108,72 d (2 C)
37 &5 145,43 s (2 C)
4 .- 138,65
C=0 (C5) .- 168,57 s
C=0 (C7) .- 169,05 s
C=0 (C3’ & C5") .- 169,05 s (2 C)
C=0 (C4") .- 172,05's
C=0 (C3” & C5”) 165,195 (2 C)
C=0 (C4”) . 172,05 s
CH3COO (C4* & C4*”) 1,91 br * 20,7 q *
CH5COO (Ar) 223-227m* 20,5 q *

Dung moi DMSO-dg; Noi chuan Tetramethylsilan

* Tin hiéu chong chdap
3.3.2. Panh gia mirc d6 suy giam hoat tinh don géc tw do DPPH ciia c4c dan xuit O-
acetyl so vei cac catechin ché xanh
Hoat tinh chéng oxi hda bang phuwong phap danh gia kha ning quét gbc tu do DPPH
tai Phong Héa sinh tng dung, Vién Hda hoc, Vién Khoa hoc va Cong nghé Viét Nam.
Két qud khao sat hogt tinh don géc tir do DPPH

ciia cac Catechin va dan xuat O-acetyl

L, ECs, cua cac ECs, ciila cac
Stt Mau goc S, ]
Catechin goc Catechin acetate
1 epi-Catechin 7,08 pg/ml 45,64 pg/ml
2 epi-Gallocatechin 4,60 pg/mi 52,99 pg/ml
3 epi-Gallocatechin gallate 5,00 pg/ml 34,58 pg/ml
4 | Béi chimg duwong Resveratrol 8,23 ug/ml 8,23 pg/ml

ECso: Nong do (ug/ml) chat thir trung hoa dwoc 50 % goc tw do DPPH



Két qua thur hoat tinh chéng oxy hda thay epi-catechin acetate c6 hoat tinh giam 7,5

lan so vai chit gbc EC, epi-gallocatechin acetate c6 hoat tinh giam 10 lan so véi chét goc
EGC; dan xuit EGCG acetate suy giam hoat tinh it nhat, bang ~ 7 lan so véi EGCG

nhung lai ¢ hoat tinh manh nhat. Hoat tinh chéng oxy héa cua cac dan xuat nay tuy giam

nhung van kha cao véi gia tri ECso tir 34,58 - 52,99 pg/ml. Tinh tan trong nudc cia dan

Xuat nay gan nhu khong thay ddi: epi-Catechin acetate van la chat kho tan trong nuéc

nhu EC, dan xuat EGC acetate va EGCG acetate déu tan tt trong nudc.

3.4. Nghién ciru quy trinh thu nhan caffeine tir ché xanh

Caffeine két tinh hinh kim, mau trang; ESI-MS m/z = 195 [M+H]" tuong {ing
M=194 dvC; CTPT CgH1oN4O;; t: 238°C. Phan tich bang SKLM c6 R¢ ~ 0,9 phat quang

mau hong dudi anh sang tir ngoai 360 nm (TLC - Hé dung mdi trien khai

Chloroform/Methanol/Citric acid 0,5 % theo ty I¢ thé tich 3:2:0,2).

Do dich chuyén héa hoc cua Caffeine

Stt on (Ppm) dc (ppm)
2 7,97 s (1H) 142,73 d
4 106,56 s
5 154,50 s
7 --- 151,01 s
9 148,07 s
10 3,86 brs (3H) 33,05 q
12 3,19 brs (3H) 27,40 q
14 3,39 brs (3H) 29,30 q
01:.\%1/ \ﬂ/igl\z
ol
|
CHy

CAu tric hoa hoc cua caffeine
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KET LUAN

Luan an d3 nghién ctu cdng nghé chiét/tach céac catechin chu yéu cua ché xanh
Viét Nam (Camellia sinensis L.) nham phuc vu cho c6ng nghiép duogc pham va thuc
pham va di thu dugc nhiing két qua sau:

1. Pa xay dung duoc quy trinh cong nghé quy mé pilot chiét tach catechin ché
xanh bing dung méi nudc theo ki thuat chiét long/rin nguoc dong lién tuc va so sanh
véi quy trinh chiét ethanol theo phuong phap Soxhlet, két qua cho thiy: Ham luong
EGCG trong catechin tong sé chiét bang nudc dat 50,62 %, chiét bang ethanol dat 53,67
%; Nhung hiéu suat chiét bang nudc catechin tong sb dat 12,5 % so vai nguyén liéu ché
cao hon han so v&i phuong an chiét bang ethanol chi dat 9,4 %. Phuong an chiét nguoc
dong lién tuc bang nudc con thé hién wu thé hon han vé quy mé, thoi gian, chi phi dung
moi va tinh an toan sinh hoc.

Pay la lan dau tién ¢ Viét Nam da té chire da xdy dwng dwroc quy trinh véi quy md
pilot &p dung kj thugt chiét long/rdn ngwoc dong lién tuc dé phan ldp catechin tir ché
xanh.

2. Pa nghién ctru hoan thién cong nghé phan lap va tinh ché caffeine voi nang suat
dat ~ 1 % so véi nguyén liéu ché xanh. Caffeine thu duoc dat tiéu chuan dugc dung USP
35 ctia Duoc dién My.

3. Pa nghién ciru so sanh hidu qua tach cia cac phuong phép sic ky diéu ché tach
EGCG véi cac loai pha tinh sic ky khac nhau nhu pha thuong, pha dao, hap phu/giai hap.
Tir d6 st dung gia tri hiéu qud tuyérdoi dua trén cac yéu té vé ty Ié giita lwong catechin
téng so/dwong Kinh cét tach nhan véi hidu sudt tach dé lya chon hé cot tach riéng ré cac
catechin EC, EGC, ECG, EGCG tur catechin tong sb. Pa xay dung dugc quy trinh tach
tinh ché céc catechin tir catechin tong sé cua ché xanh &p dung k¥ thuat sac ky long hiéu
nang cao HPLC str dung hé cét tach lién hop Diaion HP20 SS va Sephadex LH 20 vai
hiéu suat tach dat trén 90 %, cac catechin co d6 sach > 95% dap @ng chit luong trong
dugc pham.

Pay la lan dau tién, ky thugt sdc ky long cao ap sit dung hé thong lién hep cét tach
sdc ky Diaion HP20 va cét sdc ky loc gel Sephadex LH20 dwoc 4p dung va trién khai vao
thez nghiém san xudt ban cong nghiép ¢ Viét Nam.
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4. D3 danh gia kha ning don géc tu do ECs, cua céc catechin ché xanh EC, EGC,
EGCG tuong tng 1a 7,08; 4,60; 5,00 ug/ml. Két qua cho thdy, cac nhdm hydroxy-aren
trong cau tric catechin co vai trd quan trong trong hoat tinh chdng 6xy héa cua cac chat
nay.

5. P nghién ciru ban tong hop duoc cac dan xuat O-acetyl cua céac catechin EC,
EGC va EGCG khong str dung dung méi pyridin. P4 danh gia kha niang don géc tu do
ctia cac dan xuat acetate va so sanh véi catechin goc, resveratrol. Cac dan xuit acetyl c6
hoat tinh don gdc tu do suy giam so vai catechin géc nhung van duy tri & mac cao: EC
O-acetyl; ECG O-acetyl va EGCG O-acetyl c6 gia tri ECsq tuong tng la 45,64 pg/ml;
52,99 pg/ml va 34,58 pg/ml. Su suy giam hoat tinh don gbc ty do cua cac dan xuat
catechin O-acetyl lai 1am ting tinh bén va 6n dinh ca cac chat nay.

6. DPa ap dung cac phuong phap vat Iy hién dai HPLC/MS; 1D va 2D NMR dé
phan tich, xac dinh cau trac va do tinh khiét cua cac catechin va dan xuat O-acetyl cua
EC, EGC va EGCG. Céc hop chat nay da dugc khang dinh cau tric phd hop, dat do tinh
khiét > 95 %.
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