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LOI MO PAU VA NHIEM VU LUAN AN

Ché duoc sir dung nhu mét loai dd udng va phuong thude trong y hoc phuong
d6ng tir hang ngan nam trudec Cong nguyén. Tuy nhién, viéc ddy manh cac nghién ciru
co ché va tim cach tmg dung cac hoat chit phenolic trong ché xanh vao y hoc hién dai
méi chi bit dau tir nira sau thé ky 20. Cho dén nay, vo1 hoat tinh chéng 0xy hda manh,
céc hop chit catechin trong ché xanh (chiém t6i 30 % ham luong kho) di duogc st dung
trong my pham va thuc pham chirc ning. Trong Y hoc, cac catechin dd dugc ap dung
trong diéu tri nhiéu loai bénh tim mach, viém va ung thu. Céac hoat chét nay dac biét
hiéu qua khi sir dung phéi hop voi céac bigt dugce xtr Iy cac bénh viém, di ing, tim mach
nhu alzheimer, béo phi, tiéu duong khéng phu thudc Insulin, parkinson, HIV-1, ung

thu da va mot s loai ung thu khac.

Nam 2006, Cuc Quan ly Dugc va Thuc phém Hoa Ky da cong nhan cao chiét
ché xanh, polyphenol ché xanh va cac catechin la céc loai Dugc pham va thyc pham
chtrc ning dugc phép str dung tai My [1]. Trong 14 ché xanh, thanh phan catechin chi
yéu Epigallocatechin gallat (EGCG, c6 ham lugng > 50 % trong tong catechin) ciing la
chét co hoat tinh manh nhét. Hién nay cic cong ty Duoc pham trén thé gii da tach
riéng EGCG, dang ky va thuong mai hoa thanh mot dugce chit ¢6 tac dung nhu tac
nhan don. Tai thi trudong Viét Nam, cling da xudt hién nhiéu san phém my phém, thuc
pham chirc ning va dugce pham chira polyphenol ché xanh va EGCG ngudn gbc nhap

khau tir Trung Qudc (Ngudn: Cuc Quan 1y Duge - Bo Y té 2008).

Tt nhitng nam 2000, cic co s& nghién ciru trong nude cling bat dau td chirc
trién khai nghién ctru cong nghé chiét xuat polyphenol tong s tir ché xanh va bat dau
nghién ctru phan 14p cac catechin ché xanh ciing nhu cac hop chit phenolic tir ngudn
khac huéng téi myc tiéu ing dung trong duge pham va hdéa my pham. Dién hinh c6 thé
ké dén Hoc vién Quén y, Vién Hoa hoc - Vién Han 1am Khoa hoc va Cong ngh¢ Viét

Nam, TRAPHACO, Mediplantex, Pai hoc Dugc Ha N1, Pai hoc Y Dugc Thanh phé)



HO Chi Minh. Nam 2002 - 2005 thuc hién dé tai nghién curu cfip co s0, Hoc vién Quan
y da phdi hop voi Vién Hoa hoc nghién ciru cong nghé chiét xuat polyphenol tong sd
tir ché xanh, phan 1ap mot s6 catechin va danh gia hoat tinh chdng 6xy héa cta cac san
pham nay [2, 3]. Cac nghién ctru ndy dé thu duoc nhitng thanh cong budc dau vé mit
nghién ctru co ban hoa hoc va hoat tinh sinh hoc cua céc catechin ché xanh, la tién dé

dé phat trién nghién ctru va trién khai cong nghé trong tuong lai.

Xuat phat tir cach tiép can néu trén, nham dap ung nhu cau cap thiét cho nganh
cong nghiép dugc pham 14 tim ra nhiing hoat chét tinh khiét c6 hoat tinh sinh hoc dé
bao ché ra cac loai dugc pham, chung toi da tién hanh dé tai “Nghién civu cong nghé
tich cdc catechin tiv ché xanh (Camellia sinensis L.), chuyén héa tao din xudit O-
acetyl catechin va khdo sdt hoat tinh don goc tw do ciia chiing”; day 1a huéng nghién

clru méi ¢ Viét Nam, rat co trién vong tng dung trong nganh céng nghiép duoc pham.
Nhiém vu nghién ctru déra trong luan an:
-TUr Che xanh (Camellia sinensis L.), diéu ché (chiét tach va ban tong hop)
duoc cac hoat chit dic hiru bao g@)m céc catechin va cac dan xuét axyl hoa;
- Phan tich danh gia cdu trac hoéa hoc va hoat tinh chéng oxy hoa cua mot sb

hoat chat duoc chon tir cac chat néu trén.



CHUONG 1 :TONG QUAN
1.1. VAI NET VE CHE XANH
1.1.1. Cay che - Camellia sinensis (L.) O.Kuntze.

Cay cheé, Camellia sinensis (L.) O.Kuntze. thudgc chi Ch¢ - Camellia, ho Che -
Theaceae, thuoc nganh Hat kin Angiospermatophyta, 16p Ngoc lan (hai 14 mam)
Magnoliopsida, phan 16p S6 Dilleniidae, b Ché Theales. Nam 1753, Carl Von
Linnaeus (Thuy Pién) x4c dinh ché c6 hai gidng: Thea bokea (ché den) va Thea viritis
(ché xanh) co nguén géc ¢ Van Nam, Trung Quéc sau d6 duge phd bién tai Viét Nam,

Nhat Ban, An D¢ va nhiéu nudc Chau A khéc [4-6].

Ché la loai cay xanh luu nién moc
thanh bui hodc cac cay nho, thong thuong
duoc xén tia dé thiap hon 2 mét khi duoc
trong dé lay la. L4 cua cheé dai tir 4-15 cm va
rong khoang 2-5 cm. Ché c6 ré cai dai. Hoa
ché mau tring 4nh vang, duong kinh tir 2,5-
4 cm v6i 7 - 8 canh hoa moc ¢ ké 1a, mui
thom nhiéu nhi. Qua 14 mét nang, thudng co

3 ngan nhung chi c6 mét hat do cac hat khac

Hinh 1.1: Bup ché xanh teo di.
Hang nam, san lugng ché trén thé gidi dat 2,5 tridu tan che, trong d6 80 % co

ngu@m géc tir Chau A, dic biét 1a Trung Quéc, An Do va Srilanka.

O nudc ta, ché dugc trong & 33 tinh (chu yéu ¢ Pha Tho, Tuyén Quang, Ha
Giang, Thai Nguyén, Quang Nam, Pa Ning, Lam Pdong, Pic Lic). Pén nam 2013,
tong dién tich trong ché ca nudc khoang 125.000 ha, san lugng hon 500.000 tan, véi
rat nhiéu loai ché thuong pham, trong d6 70 % xuat khau 1a ché den con lai 1 ché xanh

va céc loai san phim ché khac. Nam 2013, Viét Nam 1a nu6c xuét khau ché dimg tht 5


https://vi.wikipedia.org/wiki/M%C3%A9t
https://vi.wikipedia.org/wiki/L%C3%A1
https://vi.wikipedia.org/w/index.php?title=R%E1%BB%85_c%C3%A1i&action=edit&redlink=1
https://vi.wikipedia.org/wiki/%C4%90%C6%B0%E1%BB%9Dng_k%C3%ADnh
https://vi.wikipedia.org/wiki/Xentim%C3%A9t

thé gidi, xuat khau sang 110 thi truong khic nhau, kim ngach xuét khau ché dat trén
200 triéu d6 la My. Cac thi truong 10n nhét ctia ché xanh Viét Nam 1a Pakistan, Dai

Loan, Nga, Ba Lan, Trung Quéc, Hoa Ky [7-8].
1.1.2. Ché xanh trong thuc phadm va dwge phim
Do uong trong vin héa chiu A:

Ché 1a san pham ché bién tir bup (tdm), cudng va cac 14 non thu hai tir cdy che |

Vi nhirg phuong phap ché bién khac nhau, ngudi ta phan ra hai loai ché:

+ Ché xanh: Nudc pha xanh vang, vi dam diu, c6 huong thom tu nhién cua che .
Ché xanh duoc ché bién bang cach dem nguyén liéu ché diét men  (men c6 san trong

nguyén liéu che) roi vo, sau do dem say.

+ Ché den: Trong qua trinh ché bién khong diét men ngay ma c6 thém qua trinh
1én men dé tao ra nhirng bién doi sinh hoa can thiét lam cho san pham c6 mau sac :

huong vi dac biét. Mau nudc pha ché den c6 mau dé nau sang, vi diu, huong thom nhe.

Ngoai hai loai ché dugc tiéu thu chu yéu hién nay o trén , phu thudc vao céng
nghé ché bién, con co cac loai cheé khac nhu : ché d6 va ché vang .Ngoai ra, cac loai che
néu dem wdp huong thi nguoi ta goi la ché hwong , hodc néu san phdm cheé ¢ dang canh
roi thi goi 1a ché rdi, dang banh goi 1 ché banh, dang bot (nudc pha ché dem co dic roi

sdy kho) goi 1a che bot hay ché hoa tan [9].
Ung dung trong dwgc - thue pham:

Céc hiéu biét vé co ché tac dung sinh 1y ctia ché méi dugc bat dau nghién ciru
manh m& trong thé ky 20. Trudc day cac tic dung cua ché thuong dugc quy cho thanh
phan caffeine va vitamin C, bat dau tir khoang thap nién 1970, cac nghién ctru siu vé
hoa sinh va hop chét thién nhién da chimg minh nhitng tac dung vé mit duoc 1y va sinh
1y ctia nhom cac hop chat catechin trong ché. D c¢6 nhidu cong bd vé tac dung cia cac

polyphenol che¢ xanh dbi véi cac bénh ung thu, tim mach, tiét niéu, tiéu hoa,



Alzheimer, bénh Parkison, .v.v...; ngoai ra polyphenol ché¢ xanh con c6 tdc dung lam

giam su nhiém ddc do kim loai, do phong xa...[1, 10, 11].

Theo nghién ctru cia cidc nha khoa hoc ¢ trung tdim dinh dudng Unilever
(Vlaerdingen, Ha Lan), mot s6 bénh vién da dua ché vao danh sach nhitng thuc phim
co tinh nang bao v¢é stic khoé. Cac nha khoa hoc nhén théiy sau khi uéng déu din mdi
ngay 3 chén nude che, “khdi lwong” va pham vi hoat déng cua gde tu do 6xy hoa trong

huyét thanh ctia co thé da giam di 16 rét [12].

Ché xanh c6 tac dung giai khat, ting cudong chat dinh dudng va ngan ngira bénh
nhd vao cic chat co hoat tinh sinh hoc cao c6 trong 1a ché. N6 da tr¢ thanh nguyén liu
quan trong dé ché bién nhiéu loai thtc an, 46 udng khic nhau nhu cac loai banh kem
ché xanh, banh gatd che xanh, sandwich che xanh,...dugc tiéu thu manh ¢ Viét Nam,
Nhat Ban, Han Quéc, Anh, My, Uc. Trong d6, Nhat Ban 1a nudc co nhiéu loai d6 uéng
va thirc an duoc ché bién v6i ché xanh nhat [13, 14], mot s6 tng dung trong thuc pham
ctia ché pham Thea-flan (ché phim gidu catechin tir ché xanh) va polyphenol ché xanh

(bang 1.1).

Badng 1. 1: Ung dung ciia ché pham polyphenol ché xanh trong ché bién thwc phdm

Ham luong sir dung

Linh vucst dung | Cong dung ddi véi cac san pham Thea-flan | Polyphenol

-Dau an thong thuong (dau thyuc vat,
dau dau tuong, dau co, m& lon...);
- Thue pham chta dau (snack food, 0,01-0,5% | 0,002-0,2%

Chat bao quan | thyc phim ran, margarin...);

chdng 6xi hoa - Dau c6 chira cac axit béo bio hoa
01-1,0% | 0,2-0,3%
phén tir lugng 16n;

- Kéo dai thoi gian st dung cua céc
, . _ 0,01-0,5%
thyc pham ché bién tir hai san;




- Thyc pham khé nhu bot cé; 0,01-0,1 %

-Chong nhat mau cua cic chat mau

0,01-0,5% | 0,05-0,3%

tu nhién.
Kiém soat mam - Tat ca thyc pham thong thuong
0,1-05% | 0,05-0,3%
bénh
Khir mui - Thyc pham chong hoi miéng (banh

0,1-0,5% <0,2%
keo, keo cao su)

- D6 udng cho sirc khoe 0,1-0,3%

- Chong sau rang, viém loi (keo,

Thuc pham y té banh);

-Uc ché ting cholesterol (sit dung

trong hambogo, thit bam, xtc xich,
. ) 01-2%
thuc pham réan... cho ngudi &n

kiéng).

1.2. THANH PHAN HOAT CHAT CUA CHE XANH

Thanh phan héa hoc cta nguyén liéu ché bao gom tannin , caffeine, proteine, tinh
dau, men, sic td, pectin, vitamine, chat khoang, axit hitu co... trong d6 tannin, caffeine,
sdc t6, dau thom, pectin 1a nhitng thanh phan quan trong quyét dinh mau sac , huong vi
ctia san pham [4]. Tannin 13 tén chung dé chi hdn hop cac chit polyphenol ma catechin
1a thanh phan chu yéu. Trong qua trinh san xuat ché xanh, men polyphenol oxidase co
tac dung oxy hoa cac polyphenol di bi bat hoat bdi nhiét do nén toan bd ham luong
polyphenol trong ché xanh khong thay d6i so véi ham lugng polyphenol trong 14 che.
Céc hop chit phenol tir 1au di duoc xem nhu 1a mot trong cc théng s quan trong dau
tién hay con dugc coi 1a cac chat chi thi ctia cheé [15-18]. Chét chi thi quan trong nhat
trong ché den dung dé tiép can danh gia gia tri thi truong, cac gidng ché khac nhau [19,

20] va su khac biét chat luong ché theo mua [21-23] la theaflavin. Trong ché xanh




catechin va cac gallate cia chung, cac hop chat phenol tong s6 dugc xem la cac chi so

danh gia chat lugng [24, 25] va gia tri cta ché [26, 27]. Vi vay, phan tich cac hop chat

phenol cua che rat quan trong doi véi viée xac dinh va mo té tinh chat cua che.

1.2.1. So sanh chit lwgng nguyén liéu theo viing trong ché xanh & Thai Nguyén,
Phi Tho, Mgc Chau [73]

Nghién ctru da tién hanh lya chon va 14y mau (dot ché twoi 1 tom 3 14, hai vao

budi sang s6m) vao vu mua trong nam 2010 tai cac vung trong che ¢ mién Bac 1a Thai

Nguyén (TN), Phii Tho (PT), Moc Chau (MC). Tién hanh phan tich thanh phan co gidi

dot che 1 tom 3 14 ctia che xanh va ham lugng polyphenol trong che xanh dugc thu hai

& cac ving va cac vu khac nhau trong nam thu duoc két qua thé hién trong bang 1.2 va

bang 1.3.

Bdng 1. 2 : Thanh phén co hoc nguyén liéu 1 tém 3 ld

. . Tom La1 L4 2 La3 Cudng | Tong
Vung che

g | % | g | % | g % | g % g % | (9)

TN 22 | 469 | 45 | 96 | 11,0 (2345|152 [32,41| 14,0 | 29,85 | 46,9

PT 23 | 485 | 45 |955|11,4 (2407|150 | 31,6 | 142 | 29,9 | 475

MC 25 | 53 | 45 |955|11,5 (24,42 | 14,9 [ 31,63 | 13,7 | 29,09 | 47,1

Bang 1. 3 : Thanh phan polyphenol nguyén liéu ché theo ving va vu thu hdi

Chi tiéu Polyphenol (%)
Vu TN PT MC
Xuén 16,2 15,3 16,32
Ha 19,12 15,65 19,54
Thu 20,45 16,78 20,18
Dbong 18,1 15,2 17,85

Don vi: % tinh theo ham luwong kho




Tir két qua phan tich & bang 1.2 va bang 1.3 cho thdy, so sanh vé trong luong, ty
1€ cac thanh phén tuong trng cua dot che g@)m tom, la 1, 14 2, 14 3, cudng va trong luong
trung binh dot ché ctia nguyén liéu hai tir vuon ché dugc chim soc, dén hai theo quy
trinh an toan giira cic mau va ham luong polyphenol theo ché thu thap & Thai Nguyén,
Pht Tho va Mdc Chau va vu mua thu hai thy rang khong c6 sy chénh 1éch nhau dang
ké. Tuy nhién, qua diéu thiy ring, ché Mdc Chau va Thai Nguyén c6 d6 dong déu vé
mau sic, ty 1€ gia/banh té¢ va huong vuot tréi hon so vai ché Phu Tho [73]. Vi vay che

xanh Thai Nguyén da dugc lya chon dé lam ddi duong nghién ctru cho luén an.
1.2.2. C4c catechin ché xanh

Céc catechin va cac hop chat gallate ciia chung thuong dugce goi chung 1 cac
catechin ché xanh, chiém khoang 30 % trong lugng kho [28, 29]. Cac hop chét nay
thugc phan 16p flavan-3-ol hay con goi 1a flavanol trong 16p chit flavonoid. Céc chat
nay c6 bd khung C6-C3-C6 rat doc dao (hinh 1.2), duoc ciu thanh tir 3 vong phenol
duoc ki hiéu 1a A, B va C, khac nhau vé mirc d6 hydroxyl hoa [30]. Bo khung nay va
su dinh hudéng twong ddi cua cac thanh phan ciia phan tir quyét dinh céc hoat tinh sinh

hoc cua catechin va cac chat chuyén hoa cua chung.

R1 = “H, X
R1 = —“Ql!ﬁ
R, = -H; -OH

Hinh 1. 1: Céng thtc tong quat ctia Catechin
Trong cau triic cac catechin, khi sip xép theo ciu hinh tuyét d6i va cac nhom thé
¢ thé xuat hién t6i 24 catechin, tuy nhién dén nay mdéi ¢6 12 catechin [16, 17] duogc

phan 1ap va xac dinh cau trac tir ché xanh (hinh 1.3).
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Hinh 1. 2: M6t s6 cau trac catechin ché xanh dién hinh
Cac catechin da dugc phan lap la EC, C, EGC, va GC; catechin gallat gém co
ECG, CG, GCG, EGCG; hai catechin digallat la epicatechin digallat ECDG va
epigallocatechin digallat EGCDG ciing duoc goi chung 14 catechin gallat. Gan day (-)-
epicatechin-3-(3-O-methylgallate) va (-)-epigallocatechin-3-(3-O-methylgallate) mai
duogc tim théy trong thanh phﬁn tu nhién cda cheé. Ty 1€ % mol va ham lugng céac
Catechin nay trong trong cac loai cheé khac nhau va trong cac b phan khac cua ché

xanh dugc néu trong bang 1.4, bang 1.5, bang 1.6.

Bang 1. 4: Cac catechin da dwoc phan lap trong che xanh

Stt Tén Viéttit | Til¢ (% mol)
1 Catechin C 0,40

2 Epicatechin EC 1,30

3 Gallocatechin GC 2,00

4 Epigallocatechin EGC 12,00

5 Epicatechin gallate ECG 18,01

6 Epigallocatechin gallate EGCG 58,10




7 Catechin gallate CG
8 Gallo catechin gallate GCG
9 Epicatechin digallate ECDG
10 Epigallocatechin digallate EGCDG

Bdng 1. 5: Ham lwong cdc catechin chii yéu trong cdc loai ché khdc nhau

Che xanh Che den Che OoLong
EGCG 7.33 2.79 1.18
EGC 3.21 0.39 0.73
ECG 1.04 1.15 0.31
EC 141 0.74 0.35
Gallic Acid 0.07 0.25 0.12
Caffeine 3.83 4.74 2.91

Don vi: % tinh theo ham luwong kho

Bang 1. 6: Thanh phan catechin trong céc bé phdn ché xanh [16]

Catechin Latht 1 La thtr 2 La tht 3 La gia Cudng

EGC 122,10 152,27 206,27 232,36 222,08

GC 0 0 0 0 68,79

EC 45,53 47,84 45,16 45,16 65,65

EGCG 580,54 577,93 431,14 431,14 292,93

ECG 138,52 132,27 103,09 103,09 87,98

Téng lugng catechin 886,69 910,31 786,11 701,82 737,40

Pon vi: mg/g ché pham chiét bang ethyl acetate
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Tir két qua phan tich & bang 1.5 va bang 1.6 cho thdy ham lwong catechin trong
ché xanh 16n hon ché den, ché dlong va Epigallocatechin gallat (EGCG) 1a thanh phan
polyphenol chinh trong 14 ché, chiém ham lugng cao nhét khoang 10 - 50 % tong luong
catechin. Trong cic catechin ché xanh, EGCG 1a chit c6 kha ning chéng 6xy hoa,
chéng ung thu va c6 tinh dé khang cao nhat. Hoat tinh chong 6xy hoa cia EGCG cao
gap 100 1an so voi vitamin C va cao hon 25 lan so véi vitamin E. EGCG hd tro hiéu
qua trong cac thir nghiém 1am sang e ché cic tac nhan gy ung thu, diéu tri cac bénh
tim mach, phong ngira bénh xo vita dong mach do tac dung lam giam tich tu goc tu do
- ngan can sy Oxy hoda cua lipid trong méu, gidm LDL-cholesterol, tang HDL-
cholesterol. Do nhimg loi ich cia EGCG nén nguoi ta cho rang ché xanh ¢ thé giup

chdng 130 hoa md, kéo dai tudi tho ciia con ngudi [31, 32].
Tinh chit héa hoc chung ciia cdc catechin [32-36]:

Nhitng nghién ctru héa hoc va cau triic cho biét rang cac catechin va cac hop
chét gallate cia chung hip phu quang phd tir ngoai trong ving budc song tir 266 dén
280 nm. Trong dung mdi ethanol, budc séng hép phu cuc dai cua céc catechin lan luot
nhu sau: EC 280 nm, GCG 275 nm va 279.5 nm, ECG 279 -280 nm, EGC 271 nm,
EGCG 275 nm.

Catechin 1a chat khong mau, khi két tinh co dang hinh kim hoac hinh lang tru.
Chung c6 vi chat & muc do khac nhau, c6 hau ngot, riéng hai chat EGC va EGCG c¢6 vi
chat hoi ding khi & dang tu do va chuyén thanh vi chat diu khi ngung thanh cac

dicatechin.

Cac catechin dé tan trong nuéc nong, ancol, acetone, ethyl acetate, khdng tan
trong benzene va chloroform. Tinh tan tét trong nudc va trong ethyl acetate da dugc ap

dung rong rii trong cong nghiép san xut cac catechin tir hdn hop tannin ché xanh.

Céc chat catechin tao phan tng mau véi FeCl; va tuy thudc vao cic nhom

hydroxyl trong phan t&r ma cho mau xanh 14 cay hoac mau xanh da troi.
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Céc chat catechin c6 tinh khir manh nén d& dang bi 6xy hoa boi dung dich
KMnO, trong mdi truong axit va boi dung dich I, trong mdi trudng kiém, chiing c6 thé

ty 0xy hoa trong khong khi am.

Duéi tac dung ctia cac men peroxydase, hoac ¢ nhiét do cao, cac catechin bi 6xy
hoa va tiép dén cac san phim 6xy hoa thtr cap lai gay ra hang loat cac chuyén hoa hoa
hoc cua cac hoat chat ¢o trong 14 ché, gop phan tao ra mui thom dic trung cho céac loai
ché. Cudi cung, cic san pham 6xy hoa bi ngung tu thanh cac hop chat c6 mau vang

chuyén dan sang mau do dac trung cho mau nude che den.

1.2.3. Cac thanh phan khac [14]

Caffeine: Pay co6 thé coi 1a mot hoat chét chinh cta ché xanh [10]. Caffeine cd
tac dung tao cam giac hung phan, duoc sir dung rong rii trong duoc pham va nude giai
khét c6 gas .. Caffeine tan trong nudc ché nong tao nén huong thom , giam vi déng do
c6 kha ning tao mudi tannate véi cac thanh phan tannin bi 6xy hoa . Ham luong
caffeine bién d6i theo mua , cao nhét vao thang 7 (4 % ché kho). Caffeine thing hoa &
nhiét 6 100°C, do d6 khoang 10 % caffeine sé bi hao hut khi sao sdy , ché bién ché

xanh.
9 CH,
N
J A
N
0 T '
CHs
Caffein

1.3, 7-trimethyl-1H-purine-2,6(3H,7H)-dione

Nude: Chiém 75 - 80 % la ché tuoi, ham luong nudc giam dan tir 14 dén than .
Ngodi ra, ham lugng nudc con thay doi theo thoi diém thu hoach va thoi tiét lic thu
hoach. Khi ché bién, nudc 1a méi trudng va tham gia truc tiép vao nhiéu phan tng thiy
phan va 6xy hoa khir xay ra trong qua trinh ché bién . Khi ham lugng nudc trong

nguyén liéu che < 10 % thi cac loai men trong nguyén liéu ché bi trc ché hoat dong . Dé
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chuan hoa nguyén liéu cho qua trinh ché bién ting loai thanh phdm ché, ngudi ta
thuong cb ging tranh lam mat nudc va ap dung rat nhiéu bién phap han ché sy mat

nudc trong qud trinh thu hai, bao quan va van chuyén.

Céac enzyme: Cac enzyme trong ché xanh chu yéu thudc vé hai nhom: 1 - Thiy

phan: Amilase, protease; va 2 - Oxy hoa: peroxydase, polyphenol-oxydase.

Trong san xuat ché den, enzyme dong mét vai tro rat quan trong cho nhitng bién
d6i sinh hoa trong cac giai doan vo nat , 1lam héo, 1én men tir d6 tao ra hwong vi , mau
sdc dic biét cua che den . Cac men nay hoat dong manh & 40°C, nhiét d0 cao hon sé&
yéu dan va dén hon 70°C thi mat hoat tinh . Trong qua trinh 1én men ché bién ché den ,
cac enzyme oxydase va peroxydase tham gia vao qua trinh oxy hoa tannin tao ra cac

san pham c6 mau dé sam, mau stta hodc 16m dom hong.

Trong san xuat ché xanh , can thiét giir ham luwong tannin cao , tranh bi dxy hoa .
Vi thé, ngay tir giai doan dau tién ciia qua trinh ché bién che xanh , nguoi ta dung nhiét

do cao dé diét men trong nguyén li€u che.
Cdc sdc to. Nhu phan 16n 14 thuc vat bac cao, ché xanh rat giau cac sac to; vi du

- Chlorophyll: sic t6 chu yéu quyét dinh mau nudc pha cheé xanh thanh phdm
Tuy nhién lai lam giam di mau sic dic trung cua nude che den . Do d6, trong qua trinh
ché bién che den ¢ Trung Qudc , nguoi ta tach triét dé chlorophyll khoi nguyén liéu va
tan thu [am nguyén liéu duogc phém;

- Caroten va xantophyll : Cac sic té mau vang , khong tan trong nudc ch o b ché
c6 mau vang xin;

- Anthocyanidine khi bi 6xy hoa thi tan duoc trong nudc va n6 la sac t6 chu yéu
clia mau sic nude pha ché den (mau dong do), ham luong anthocyanidin thudng dugc
diéu chinh trong cong nghé 1én men san xuat ché den. Tuy vay, ndng do cao sic to nay

lam ché co vi rat dang va lam xau mau nudc pha che xanh .
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Cic tinh dau: Trong nguyén liéu ché c6 khoang 0,03 % tinh dau, thanh phan
chinh 1a céc aldehyd , c6 mui ché hing thom ngot . Nguyén liéu ché chira nhiéu dau

thom c6 nhiét do s6i cao s& lam ting chit lwong che thanh pham .

Pectin: Ham luong pectin trong nguyén liéu ché anh hudng rd rét dén qua trinh
ché bién va chat luong cheé thanh phdm . V4i mot lwong pectin thic h hop thi tao diéu
kién t6t cho 14 che d& dang xodn chit lai ; tuy nhién néu chtra qua nhiéu pectin sé lam
cho khéi nguyén liéu ché von cuc lai khi vo va sé gay kho khan khi sy ché ; pectin c6
tinh hit &m manh nén s& lam tin g d6 am trong qua trinh bao quan , lam giam chat
luong che. Mic dau vay, dé san xuat ché banh, pectin duoc thém vao dé tao do nhon va

két dinh dinh hinh banh ché dudi tic dung nhiét d6 cao.
1.3. HOAT TINH SINH HQC CUA EGCG VA CAC CATECHIN CHE XANH

Cheé xanh va cac catechin ché xanh 1a ¢ hoat tinh chéng oxy hoéa nén di duoc
thir nghiém va danh gia hiéu qua trong mot sé bénh lién quan dén cac loai oxygen phan
tmg (ROS-reactive oxygen spcecies), chang han nhu cac bénh ung thu, tim mach va
thoai hoa than kinh. Mot sd nghién ctru dich t& hoc cling nhu nghién ctru trén mé hinh
dong vat da chi ra rang ché xanh du kha ning bao vé chdng lai cac bénh ung thu khac
nhau nhu ung thu v, ung thu da, ung thu tuyén tién liét va va ung thu phdi [32, 33].
Ngoai kha ning phong va chéng cac bénh ung thu, ché xanh va EGCG da dugc ching
minh c6 hoat tinh chéng sinh thanh mach (anti-angiogenic) (ngan chin sy tao thanh
mach ctia cdc mach mau khdi u) [34, 35] va chdng giy dot bién (anti-mutagenic) [36-
37]. Ché xanh c6 kha niang lam giam cholesterol [38] va ngan chidn sy phat trién cia xo
vita dong mach [39]. Trong sé cac bénh 1y lién quan dén tudi va cac bénh thoai hoa
than kinh, ché xanh d dugc chimg minh c6 du kha ning bao vé co thé chong lai bénh
Parkinson, Bénh Alzheimer, va tai bién do thiéu mau cuc bd [40-41]. Ché xanh ciing
cho thiy tac dung chong bénh tiéu dudng trong cac mo hinh dong vat khang insulin
[42, 43] va thuc ddy tiéu hao ning luong [44]. Ngoai ra ché xanh con 1a chét khang
khuan [45], chéng HIV [46], chdng 130 hoa [47] va chdng viém [48].
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1.3.1. Co ché hoat dong [49]

Nhitng loi ich ché xanh c¢6 duoc chu yéu do hoat tinh chéng oxy hoa va hoat tinh
tiéu diét cac géc tu do cua cac catechin. Hoat tinh nay dugc tinh cho su hi¢n di¢n cua
cac nhom phenolic hydroxy trén vong B ¢ cac catechin (EC va ECG) (hinh 1.2) va trén
cac vong B-va D- ¢ cac gallocatechin (EGC va EGCG). Ba nhom hydroxy trén vong B
d3 duoc chimg minh 14 quan trong trong viéc cac catechin thé hién hoat tinh chéng oxy
hoa va tiéu diét cac gdc tu do. Kha ning bat giit cac kim loai ctia cac catechin c6 dong
g6p quan trong cho hoat tinh chong oxy hoa. Gan day nghién ctru cia Mandel d3 chi ra
rang su su roi loan chuyén hoa sét c6 thé 1a nguyén nhan bénh hoc quan trong nhit cia
bénh Parkinson vi vdy ma hoat tinh bét gilt kim loai cia EGCG la rat quan trong trong

viéc bao vé€ cac t€ bao than kinh chong lai can bénh thoai hoa.

Ngoai tac dung chdng oxy hoa, ché xanh con tac dong dén cac phan tir dich va té
bao dich tham gia vao con dudng truyén tin hiéu lién quan dén cac té bao chét va té
bao dugc ton tai hay con goi 1a hiéu Gmg cam tng giy chét t& bao duoc lap trinh
(apoptosis). Nhitng anh huong nay da duoc ching minh trong ca hai loai té bao than
kinh té bao va té bao bibu mo/ndi md khdi u [41, 49]. Tuy nhién, van chua rd licu
nhimng tac dung ndy dén cac diém cudi (12 cac phan tir) clia cac con dudng truyén tin 1a
cac hiéu ung ngugc dong (downstream events) clia sy can bang trong té bao giira cac
chét pro-oxidant/antioxidant hodc do tac dong truc tiép cia EGCG va céc catechin Ién
cac phan tir dich, doc 1ap véi hoat tinh chdng oxy hoa cua cac catechin. Hon nira, hau
hét cac co ché phan tir gia dinh hién nay déu dya trén nhitng nghién ctru vé noéng do

ciia EGCG in vitro - nong do nghién ctru ndy vuot rat xa nong do in vivo.

Céc catechin ché xanh biéu hién hoat tinh khang u nho kha ning kim him su
tang sinh cua cac té bao khdi u, Grc ché cac con duong & cip do phan tir tham gia vao
cac chu ky té bao, ngan chan qué trinh tao thanh mach, sy xam lan va su tang sinh do
cac hormon ting trudng diéu khién. Piéu tri bing EGCG cho thiy nhén td ting truong

G1 bi kim ham, enzym kinase phu thudc cyclin bi bat hoat, dong thoi cam ung tong
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hop céac chit e ché cua protein p21 va p27 & cac dong té bao ung thu vi va ung thu
tién liét tuyén. EGCG ciing wc ché yéu té phién ma kich hoat gen qua trung gian nhu
NF-kB va AP-1. Sy kim hdm qua trinh hoat hoa gen trung gian qua NF-xB va AP-1 la
hién tuong trung tAm giai thich cho hoat tinh chéng oxy hoa ctia cic catechin ché xanh
va anh hudng cua chung trén dén cac phan tr dich. NF-kB, trong dép tGng véi sy tiéu
diét cac gbc tu do, kich hoat phién ma cua nhiéu gen pro-inflammatory va anti-
apoptotic/survival. Hoat tinh tiéu di¢t cac géc tu do cua catechin ché xanh uc ché su
hoat héa NF-kB, din dén wc ché biéu hién pro-inflammatory va cic gen song sot.
Ngoai ra, EGCG tryc tiép {rc ché hoat tinh proteasome, dan dén sy tich Ity cac protein
Kim hdm NF-xB, IkB, va cic protein pro-apotosis nhur Bax. Co ché kim hdm su hoat
hoa c& gen trung gian qua NF-kB ciia EGCG ciing tuong tu nhu trc ché sy cam tng
nitric oxide syntase, 14 enzym trung gian cac hoat dong chéng viém. Ché xanh ciing trc
ché su hinh thanh mach va sy xam 1an cua cic khoi u nho kha nang bat hoat cac
metalloproteinaza va sy biéu hién céac thu thé cia yéu t6 ting truong ndi mé mach mau
va dan truyén tin hiéu & cac té bao ndi mo va cac té bao khdi u.

Trong té bao than kinh, cac catechin thé hién kha ning bao vé cac té bao nay &
ndng d6 thap hon nhiéu so v4i ndong do thé hién kha ning tiéu diét cac té bao ung thu
[41]. Nhiéu ngudi cho rang kha ning bao vé t& bao than kinh cia cac catechin 1a do
hoat tinh chdng oxy hoa va bit gitr kim loai, d3 c6 bang ching goi y ring catechins
cling anh hudng dén con dudng truyén tin hiéu té bao roi rac cua cac té bao than kinh
nhd d6 ma c6 kha ning bao vé té bao than kinh. EGCG ¢ ndéng do 1-10 uM da duoc
chting minh chéng lai su gay chét cac té bao than kinh cam tng boi p-amyloid va 6-
hydroxydopamine nho hoat hoa protein kinase C (PKC). PKC c6 vai tro quan trong
cho su ton tai ciia cac té bao than kinh, PKC mat hoat tinh s& dan dén mot loat cac hiéu
g than kinh nhu 13 sy tich lily amyloid-p va cac doc t6 than kinh khac. EGCG liéu
thip 1am giam su biéu hién cta cac gen proapoptotic nhuw BAX, BAD, caspaza, va p21

trong té bao than kinh nhd d6 ma biéu hién hoat tinh bao vé hé than kinh & cip do té
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bao. EGCG anh hudng dén qué trinh ché bién protein tién chit cia amyloid (APP)
thong qua nhiéu co ché. Pi c6 bang chimg cho thay ring EGCG ting cudng thuc day
ché bién APP thong con duong o-secretase non-amyloidogenic va duong nhu 1 kim

ham truc tiép con dudng B-secretase dan dén su tong hop cac soi p-amyloid.

R rang 14 anh hudng cia EGCG va céc catechin ché xanh 1én cap do té bao phu
thudc vao lidu luong va loai té bao va c¢6 vai tro nhiéu hon 14 chi biéu hién hoat tinh
chéng oxy va tiéu diét cac géc tu do. Bét ctr hiéu qua nao dugc khuéch dai in vivo déu
phu thudc vao liéu luong va duoc dong hoc cua ché xanh. Vi ché xanh dugc st dung
rong rai dé ting cuong stc khoe tw nhién, mbi lién hé gitra hoat tinh va lidu luong, loai
té bao khdi u, té bao than kinh chiu tic dong 1a hét strc can thiét. Cac nghién ctru tim
hiéu méi quan hé nay van dugc thuc hién. Tuy nhién, thuc té 1a ché xanh da duoc sir
dung trong nhiéu thé ky & chau A ma khéng c6 doc tinh, cing véi vo sb cac truyén
thuyét vé loi ich cua viéc udng tra cho thiy rang cac catechin ché xanh, dic biét 1a
EGCG c6 thé co s cho sy kham pha ra 1a mot 16p dugc chat méi. Ly tuong nhét, cac
hoat chat nhu vay can bat chudc tac dung bao vé ctia ché xanh ma dé co loi ich mong
mudn khong can phai thay d6i 161 séng (chang han phai udng nhiéu tich mot ngay).
1.3.2. Hoat tinh chdng 6xy hoa[11, 49]

Nhu da dé cap ¢ trén hoat tinh chong 6xy hoa duoc quy boi cac nhom hydroxy
phenyl trén vong C - trong ciu tric cac catechin khong galloyl (vi du EC va EGC) va
trén céc vong C - va vong D - trong céc este galloyl catechin (ECG va EGCG). Yéu t6
ciu truc 3,4,5-trihydroxyphenyl trén vong C - déng vai trd quan trong nhat trong hoat
tinh chong 6xy hoéa va don gbc tu do cua cic hop chét nay, cd thé sip xép hoat do
chéng 6xy hoa cua hop chit nay EGCG > ECG > EGC > EC. Rice-Evans di ching
minh hoat tinh don géc tu do cia EGCG manh hon han cac vitamin C va E [11, 49].

1.3.3. Hoat tinh diét khuén, khang viém, khang virus [45,46,48]

Thang 8/1996 gido su T. Shimamura tai truong dai hoc y khoa Showa (Nhat
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Ban) dd c6 cong trinh dién thuyét "vé tac dong diét khuan E-coli-157" tai hoi thao

chuyén dé diét khuan cua ché xanh.

Catechin, cac hop chit tao nén vi ding cua ché xanh c6 cong dung hiru hiéu
trong viéc tiéu diét hau hét nhirng loai vi khuan gy ngd doc thuc pham va giai trir luén

nhirng ddc td do vi khuan tiét ra, cu thé day la doc td veratoxin cta Ecoli -157.

Néu udng ché xanh trong va sau bira an s& phat huy duoc co ché chat catechin
tiéu diét té bao ngoai cua vi khuan. Trong cac thir nghiém nay ché xanh duoc ngam
trong nudc mudi dé tao ra hop chat pha loing nong dd 2,5 % - 5 % so Vi tra binh
thuong. Con khi ngdm véi nude néng céc catechin duoc giai phong nhiéu hon nén tac
dong diét khuan ciing duoc cai thién. Tuy nhién cac nha nghién ctru ciing khuyén céo
khong nén udng ché xanh trude nhiing bita an, nhét 13 tra nong. Piéu nay s& lam dich

vi tiét ra trong miéng, s€ khién ta khong c6 cam gidc ngon miéng.

Che xanh da duoc biét dén dé ngin ngira sau rang cho nhiéu thap ky. Tuy nhién,
gan ddy, EGCG di nhan duoc su ch y dang ké boi kha nang sy e ché 1ay nhiém HIV
va su nhiém chung khang da thudc Staphylococcus aureus [48]. EGCG e ché sy nhan
ban ctua HIV-1 bing cach trc ché enzyme sao chép nguoc HIV reverse transcriptase va
gay nhidu qua trinh bam cta vo virus. Gan ddy, Kawai cho thiy ring EGCG ngin chin
qua trinh bam cua cac virion HIV-1, gp120 va phan tir CD4 1én bé mat t& bao mién
dich T-help, do d6 ngin ngira budc khai du tién cta su 1ay nhiém HIV-1. Ngoai ra,
theo nghién ctu cia Chang va cac cong sy di ching t6 rang cac catechin
epigallocatehin, epicatechin gallat va epigallocatechin gallat dwgc chiét tir ché xanh -
Camellia sinensis L. - ¢ tac dung @c ché, gy mién nhiém véi vi rat HIV, ICs, cta
epigallocatechin 1a 7,8; cua epicatechin gallat 1a 0,32 va cuia epigallocatechin gallat la
0,63 mmol [46].

1.3.4. Mt sdnghién ctru irng dung céc catechin phong va tri ung thw [32,33]

Nhiing chit polyphenol ¢ trong ché xanh cé vai tro quan trong trong viéc phong
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chdng lai bénh ung thu. Hoat chat EGCG c6 tinh chét chéng oxy héa manh, ngin ngira

cac peroxidase kich hoat sy sao chép nhan ban & té bao ung thu.

Trong giai doan bat dau cia té bao ung thu, EGCG c6 kha ning (rc ché AP-1,
mot chit dan truyén khoi mao cho sy phat trién cua té bao ung thu da; thé hién kha
nang ngin chin protein kinase, enzyme kich hoat té bao trong giai doan phat trién cia
té bao ung thu da, thé hién kha ning ngin chin protein kinase, enzyme kich hoat trong
giai doan phat trién cua té bao ung thu, tc ché hoat dong cua telomerase, lam giam thoi

gian song cua té bao ung thu.

Khi qua trinh ung thu dién ra, EGCG c6 thé can thi¢p, uc ché hoat dong cua
urokinase, enzyme dong vai trd quan trong trong qua trinh phat trién va bién d6i cua té
bao ung thu, pha hiy cac dang bién doi dic thu cia té bao giy ra do adevirus hay ngin
chin qué trinh tong hop AND trong té bao ung thu hepatoma, leukemia va ung thu
phoi...

Tir nam 1997 - 2001, Vién nghién ctru ung thu quéc gia My da hoan tit cac
nghién ctru Phase I dugc tinh va dugc 1y cia EGCG va hién da budc vao giai doan cudi
thir nghiém lam sang Phase II cho loai dugc phém nay trén cac bénh ung thu, dic biét
d6i voi cac thé khéi u ran. Két qua thir nghiém 1am sang cho thiy dé dat dugc hiéu qua
diéu tri ngang véi lidu luong 20 mg amilorid/ngay, nguoi bénh chi can mot tach nho
ché chtra 150 mg epigallocatechin gallat va udng thém maot vai loai ché minh yéu thich

khoang 10 tach/ngay.

Ung thw da day: Mot sb nghién ctru duoc tién hanh & Nhat Ban va Trung Qudc
da cho thiy tac dung ciia ché xanh kim ham sy phat trién ctia ung thu da day [9], nhiing
ngudi udng nhiéu nhat cho két qua tot nhat. Inoue tién hanh nghién ctru trén 22.834
nguoi Nhat Ban thay rang uéng bay ly ché xanh mot ngay c6 lién quan véi viéc giam
31 % nguy co ung thu da day. Phu hop véi nhitng dit li€u trén, trong mot nghién ciou

ctia Shibata cho thdy 636 nguoi sdng trong mot ngdi lang udng hon muoi ly mot ngay
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giam nguy co tién ung thu man tinh teo viém da day. Hamajima thiy rang ubng it nht
1 dén 2 tach ché xanh mdi ngay gitp cai thién ham lugng pepsinogen huyét thanh cip

12 mot yéu t6 gdy ung thu da day.

Ung thw dgi trwe trang: Mot s6 nghién ctru thuc nghiém ¢ Nhat Ban va Trung
Quéc cho thay tiém ning chdng lai bénh ung thu dudng tiéu hoa cua tra dic biét ung
thu dai tryc trang. That tha vi, polyphenol trong ché xanh lam giam 50 % lugng

prostaglandin E2 duoc tong hop trong niém mac truc trang bon gio sau khi ubng.

Ung thw bang quang va than: Nghién ciru ciia Ohno va cac cong su dugc tién
hanh trén nhom 882 ngudi Nhat Ban cho thdy tac dung bao vé ctia ché xanh ddi véi
ung thu bang quang, dic biét 13 ¢ phu nit. Trong modt nghién ctru tiép theo ctia nhoém
nay, Wakai va cic cong su thay rang nhiing bénh nhan udng ché xanh c6 tudi tho dai
hon 5 nim so voi nhitng ngudi khong udng. Mot nghién ciru trén 4.000 ngudi My cho
thay uéng nhiéu hon hon 5 tach tra mot ngay co lién quan véi viéc giam 30 % nguy co

ung thu bang quang.

Ung thw tuyén tién ligt: In vitro, cac catechin ché xanh trc ché 5-a-Reductase 1a
enzyme x(ic tic cho qué trinh chuyén hoa testosterone thanh 5-dihydrotestosterone cho
thiy tiém ning tng dung cta ché xanh trong hd tro diéu trj ung thu tuyén tién liét. Jain
va cong sy v4i nghién ctru trén 1254 ngudi Canada gan day cho thay khi uéng 500 ml
nudc tra/ngay giup giam 30 % nguy co ung thu tuyén tién liét. Du rang két qua trén
dugc ghi nhan véi tra den nhung Paschka da ching minh rang EGCG catechin ché

xanh cam g apoptosis cac té bao ung thu tuyén tién liét.

Ung thw da: Nhitng nghién ciru trén ca mo hinh dong vat va trén ngudi cho thiy
polyphenol ¢6 tdc dung bao v¢ da ché)ng lai nhitng tac hai cua tia cuc tim va cac hoa
chat gay ung thu da. Katiyar tim thdy EGCG tc ché cac té bao bach ciu xdm nhép va
qua trinh sinh ra cac gdc oxy va nito ty do trong da ctia con ngudi do UVB cam ung.

Elmets tim thay catechin tra ma EGCG va ECG la cic tac nhan manh nhét @rc ché phan
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mg ban d6 va pha huy DNA do UVB giy ra. Udng ché den trudc hodc sau khi chiéu
xa UVB cling hi€u qua trong vi¢c lam gidm cam tng phototoxicity va viém trong da

clia con nguol.

Ung thw vii: Trong nhiéu thi nghiém khac nhau & nhiing con chuét bi khéi u &
va dugc cho udng ché xanh, so sanh véi nhitng con chudt twong tu cho udng nudce 1.
Két qua cho thiy nhirng con chudt cho udng ché xanh giam kich thuéc khéi u, con
nhing khdi u méi cham phat trién hon. Cac nha khoa hoc Nhat ban ¢ Vién nghién ciru
ung thu Saitama kham pha ra rang nhiing phu nit ¢6 théi quen uéng hon 5 tach che
xanh mdi ngay thuong it ¢ nguy co mic bénh hoic tai phat bénh ung thu vi va bénh
khéng di cin nhanh chong nhu nhitng d6i twong binh thudng khac. Dé dat duoc nhimng
loi ich sitc khoé ban chi can udng 3-4 tich mdi ngay va tot hon nira 1a khong nén pha

thém duong hay sira.
1.3.5. Bao vé tim mach [34, 35]

Céc bénh nhan tim mach néu udng ché xanh thudng xuyén sé& giam dugc mirc do
tor vong rt cao, theo nghién ctru cua Hi€p hoi tim mach tai My cho biét. Nhitng nha
nghién ciru di phat hién ra rang sau khi phat con dau tim, nhitng bénh nhan nghién ché
xanh c¢& ning c6 ti 1é tir vong it hon 44 % so v6i bénh nhan khong udng tra, con nhitng
bénh nhan udng ché xanh ¢ mirc d6 vira phai c6 ti 18 tir vong it hon 22 % so v6i nhiing

ngudi khong udng tra.

Cac catechin dugc xem la chia khoa cho tinh nang bao vé sic khoé cta ché
xanh. Hiéu qua bao vé tim mach cua catechin bit ngudn tir hoat tinh chdng oxy hoa cia
céc hop chat nay. Nho hoat tinh chdng oxy héa ma ché xanh c¢6 kha ning ngin ngira
cholesterol xdu LDL khong bi oxy hoa, chéng tu mau, chéng x0 cing dong mach.
EGCG & nong d6 10 mg/kg trc ché su phét trién cac mang xo vita trén mo hinh chudt
thiéu hut Apo E. Nhiing nghién ctru di cho thay loi ich ctia ché xanh bao vé hé tim

mach tuy nhién tuong tac giita ché xanh véi cac thude diéu tri tim mach c6 thé xay ra.
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Vi vay can tiép tuc nghién ctru va cin nhic nhiing loi ich thu dugc khi udng ché xanh
khi str dung & cac nudc phuong Tay, noi ma cac thudc diéu tri tim mach duoc st dung
rat phé bién. Véi nhitng bénh nhan tim mach, tdt nhat 1a sir dung cac ché phém che
xanh d3 loai bo cic hop chét cafein, theophylin, theobromin 13 nhitng chit kich thich
khong c6 1¢i cho tim mach. Qua lam dung ché xanh & cic bénh nhan tim mach s& dan
dén tinh trang mat ngu thudng xuyén, co thé moi mét, biéng an. Nhitng ngudi c6 tién
ching bénh vé tim mach c6 thé udng ché xanh déu dan hing ngay sau nhiing bita in,

luu y khong nén pha tra qué dam.
1.3.6. Chong béo phi [44]

Ché xanh c¢6 thé co tinh chét sinh nhiét khong do ham luong caffeine ciia né.
Trong mot thir nghiém 1am sang ngau nhién kiém soat cho viéc sir dung caffeine,
Dulloo thay rang mudi nguoi dan ong tré tudi khoe manh 24 gio sau khi udng mot ché
pham ché xanh c6 90 mg EGCG c¢6 chi phi nang luong (p < 0,01) tiang 1én va thuong
sd ho hap giam di (p < 0,001), nito tiét niéu khong bi anh hudng, nhung norepinephrine
tiét niéu bai tiét trong 24 gio ting 40 % (p < 0,05) trong qua trinh diéu tri. Nghién ctru
nay cho thay vai tro tiém ning cta ché xanh trong kiém soat trong luong co thé.

Mot sb nghién ctru ciia Kao va cong su cho thiy udng ché cé thé bao vé chdng
lai cac rdi loan lién quan dén béo phi nhu artherosclerosis, tiéu dudng va cao huyét ap.
Thi nghiém cho thiy EGCG tinh khiét (50-100 mg/kg) lam giam dang ké hodc ngin
ngira su gia ting trong luong co thé & chudt Zucker nac va béo phi. Vi su tac dong
vivo tinh khiét EGCG trén cac thdng sé khac cé lién quan, nhu tc ché qua trinh oxy
hoa lipid va diéu ché luong dudng, EGCG c6 thé 1a mot ing cir vién hitu ich cho viée
diéu tri bénh béo phi. Nhitng tiém ning sir dung cia EGCG van con duoc kham pha.
1.3.7. Mt s6 tac dung khac ciia EGCG va catechin ché xanh

& Cheé xanh va bénh tiéu dwong [42,43]

Khang insulin va khong dung nap glucose, cac tinh ning ctia bénh tiéu dudng
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typ 2 ciling duge coi 1a yéu t6 nguy co tim mach bénh va hoi chimg chuyén hoéa X ( loai
roi loan & cac xa hoi phuong Tay). Trong mdt nghién ctru nho & ngudi tinh nguyén,
Tsuneki phat hién ra rang udng ché xanh 1am tiang déng ké su dung nap glucose dudng
ubng ma khong anh hudng dén duong huyét co ban. Cho nhitng con chudt binh thudng
ubng ché xanh 1au dai lam ting do nhay cam insulin. Khi cho chudt an duong fructose,
chiét xuét ché xanh c6 kha ning ngin chin su phat trién khang insulin, ting dudng
huyét va khuyét tat trao doi chat. N6 da dugc chirmg minh in vitro rang nhiing tac dong
do ting nhay cam véi insulin va sy hap thu glucose cua té bao md va EGCG la

catechin quan trong nhét biéu hién nhiing hoat tinh nay.
+ Cheé xanh phong chong bénh viém khop

Theo mét thir nghiém tai M trén chudt cho thay nhiing con chudt udng ché
xanh it bi viém khép hon so v6i con chudt uéng nudc. Tuy nhién, khi gay nhiém viém
khép cho ca hai 16 thi nghiém thi con chudt udng ché xanh chi mic bénh so sai vao mot
thot gian kha 1au sau d6. C6 mot nhan xét tha vi cho ré“mg O cac quéc gia nhu An Do,
Trung Qudc, Nhat Ban nhitng noi xem tra 13 thitc uéng stc khoe hang ngay, thi bénh

viém khép giam han so v6i noi khéc trén thé gisi [48, 39].
+ Chong sdu ring

Céc ché pham ché xanh e ché cac vi khuan trong miéng nhu Escherichia coli,
Streptococcus salivarius va Streptococcus mutans. Polyphenol tra lam gidm kha ndng
tiét axit cua cac vi khuan siu rang S. mutans nho d6 ma giam luong cac mang bam do
vi khuan su ring tao ra. Polyphenol tra ciing tc ché hoat dong amylase trong nudc bot
lam giam 70 % luwong maltose dugc sinh ra nhd d6 lwgng mang bam do cac thuc pham

tinh bt c6 kha nang tao mang bam trén rang giam di [45].
* Chirc ning, nhan thirc [40-41]

Hindmarch da bao cao réng tiéu thy tra dai ngay dugc cai thién nhan thac va tam

Iy hiéu sut ciia nguoi 16n khoe manh trong mot cach twong tu nhu ca phé, nhung tra
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(c6 chira it caffeine) it c6 kha ning hon so véi ca phé dé pha v& chét luong gide ngi
vao ban dém. S¢ hiru hoat tinh chong oxy hoa va bat giir sat va kim loai chuyén tiép,
EGCG va cac catechin ché xanh hién dang 1a cac dich ngam tiém ning trong qué trinh

tim kiém cac loai thuoc di€u tri va ho tro di€u tri cac bénh thoai hoa té bao than kinh.

Bénh Parkinson: Stress 0xy hda la nguyén nhan chinh gdy ra bénh Parkinson.
Nhitng nghién ctru gan ddy cho biét su rdi loan trao ddi sit ¢ ndo tao ra cac thé Lewy
bénh 1y bdi su ngung tu a-synuclein do sit cam tng. Trén nhitng md hinh dong vat
Parkinson, cac neurotoxin 1-methyl-4-phenyl-1,2,3,4-tetrahydropyridine (MPTP) va 6-
hydroxydopamin (6-OHDA) cam tng gdy chét té bao dopamin va tich liy thé Lewy
dugc trung gian qua nhiéu co ché trong d6 co stress 6xy hoa. Nhiéu nghién ciru da
chting minh rang EGCG ngan ngira rat hiéu qua nhitng triéu ching bénh 1y d6 trén
nhitng mo6 hinh dong vat. Pugc sir dung & lidu 25 mg/kg, EGCG bdo vé cac neuron
dopamin & cic substantia nigra va bao toan nong d6 dopamin cta cac té bao striatal.
EGCG ngin chin su tich liy sit va a-synuclein ¢ chudt duoc xir Iy MPTP. Kha ning
bao vé cac té bao than kinh cia EGCG duogc quy cho hoat tinh bat gifr sat va cac kim

loai chuyén ti€p cua catechin nay.

Bénh Alzheimer: Mac du chua c6 nhitng chirng ¢ rd rang ching minh ché xanh
c6 kha nang 1am chdm qua trinh tién trién ctia bénh Alzheimer, nhung mot sd nghién
clru trén cac mo hinh dong vat va cac dong té bao nudi ciy da goi ¥ raing EGCG ciing
¢ anh huong dén nhiéu dich tiém ning ¢ lién quan dén su tién trién cta cin bénh nay.
Choi et al d4 chi ra rang nhd hoat tinh chéng oxy héa ma EGCG di bao vé dong té bao
than kinh c4 ngua dugc nudi cay chéng lai hoat tinh gy doc than kinh do a-amyloid
cam tng. Levites ciing nhan thiy EGCG da diéu khién qua trinh ché bién APP thanh
SAPP (APP hoa tan non-amyloid) bang cach hoat héa PKC vi vy ma ngin ngira sy
tong hop cac a-amyloid c6 hoat tinh gdy doc than kinh. EGCG va cac catechin ché
xanh khéac @c ché enzyme secretase BACE1 1a enzyme xuc tac cho qua trinh ché bién

sAPP thanh a-amyloid nén ciing dugc coi 1a cac chit trc ché hiép dong kim hdm qué
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trinh sinh tong hop a-amyloid. EGCG thé hién hoat tinh néu trén véi lidu udng

2mg/kg/ngay, thoi gian udng tir 7-14 ngay in vivo.

Trong khi cac két qua nghién ciru con chua thong nhat, ting cuong kién thirc vé
hoat tinh sinh hoc cua cac hop chit polyphenol trong tra s& khuyén khich nhiing diéu
tra 1am sang dé kham pha nhitng loi ich cua tra trong viéc thiic day sirc khoe va phong

ché)ng cac bénh man tinh, hd tro diéu tri cac bénh nhiém khuin va ung thu [49].
1.4. CAC NGHIEN CUU CONG NGHE HOA HQC CHIET, TACH VA PIEU
CHE CAC CATECHIN VA DAN XUAT
1.4.1. Cac k§y thuit cong nghé chiét catechin tir ché xanh

Hién nay cac phuong phap chiét xuit cac hop chat catechin tir ché xanh - hay
con goi 1a polyphenol ché xanh duoc ap dung rong rdi & Trung Qudc va trén thé gidi

[9, 50 - 59]. Phwong phép chiét c6 thé mo ta theo so d6 chung dudi day (hinh 1.4):

Nguyén lidu

l

Chiét néng +—— MNuwéc

l

Thiy phan a-— Axit

l

— Chiét phan b —{ Loai tap

l

Etyl axetat |—— Chiét phan bd
F l
L & cét, két tinh

l

POLYPHENOL

n-Hexan;
Diclometan

Hinh 1. 3: Quy trinh tom tit cong nghé chiét Polyphenol ché xanh trén thé giGi
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Dua trén tinh chat hoa hoc dic trung cia catechin 1a cic hop chat phan cuc, hay
gip trong ché xanh dudi dang cic glycosid dé tan trong nudc noéng va cac dung moi
hitu co c6 @0 phan cuc cao nhu ethanol, methanol, hoac hon hop cua chiung voi nude
nén ngudi ta thudng chon cic dung méi nay dé chiét cac catechin ¢ giai doan dau tién.
Két qua sang loc hoat tinh chdng 6xy hoa cua cac dich chiét ciing cho thay khi chiét
ché xanh bang cac dung méi phan cuc cho cic san phim c6 hoat tinh manh hon so voi
khi chiét béng cac dung moi c6 do phan cuc yéu nhu n-hexane, ete dau hoa, ether
ethylic, hay hon hop cua ether ethylic voi chloroform, aceton, ethyl acetate [59-61].
Mic dau vay, trong dich chiét ton tai mot lugng 16m cac hop chét khong mong mudn bi
chiét cling vdi catechin, thém vao d6 cac glycosid ciing bi thay phéan khi str dung dung

moi chiét 1a dung dich nuéc axit.

Céac dung moi phan cyuc yéu, lai ¢6 dic tinh wu viét hon khi tién hanh tinh ché
cac dich chiét ciia dung moi phan cuc. Phan 16n cac catechin c6 phan tir lugng thap va
cac aglycon déu bi hoa tan trong cac dung moi nay va hau hét cac hop chat nay déu co
tinh chéng 6xy hoa cao. Co thé tham khao mot sé vi du vé cac phuong phéap chiét

catechin tir ché xanh bang dung méi hiru co dudi day [56-59]:

Phuong phap ngam chiét cua Delaunay J.C. va cac cong su [59]: 100 g I4 cheé
dugc ngam chiét ¢ nhiét d6 phong bang 1 it Nudc/Acetone (3 : 2, v/v) trong 12 gid.
Dich chiét duoc c6 kiét trong chan khong ¢ 40°C. Chiét bing n-hexane dé loai tap chat,
cudi cung catechin dugc chiét bang ethyl acetate, ché pham dugc 1am dong kho thanh
bot min. San phém dugc phan tich xac dinh cac catechin va cafein bfing cac phuong

phap sic ky nhu sic ky 16ng cao ap két ndi khdi pho hodc sic ky dién di.

Céc tac gia Xuejun Pan, Guoguang Niu [56-59] da so sanh cac phuong phap
chiét catechin bang Soxhlet v6i cac ki thuat chiét két hop viba va két hop siéu am
(bang 1.7).
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Badng 1. 7: So sanh lwong catechin chiét tir ché xanh theo cdc ky thudtsir dung viba,
siéu am va Soxhlet [56].

K¥ thuat A B C D

MAE 30 4 77 10

UE 28 3,6 75 10

Soxhlet 28 3,6 72 9
Trong do:

A - % Catechin so voi nguyén liéu ban dau;
B - % caffeine so v4i nguyén liéu ban dau;
C - Ham lugng % Catechin trong dich chiét;
D - Ham luong % caffeine trong dich chiét.

MAE: Phuong phap chiét ¢6 hd tro viba. Dung méi Ethanol/nudc (1:1, v/v), ty
1€ dung méi/nguyén li¢u 1a 20/1. Thoi gian tadc dung cua viba trong 4 phut va ngadm tinh
90 phut ¢ 20°C.

UE: Phuong phap chiét ¢ hd tro siéu am. Dung méi Ethanol/nudce (1:1, v/v) ty
1¢ dung méi/nguyén liéu 1a 20/1. Thoi gian chiét 90 phat, nhiét d6 chiét 20 - 40°C.

Soxhlet: Chiét héi Iuu trén phéu Soxhlet trong 45 phut, nhiét do chiét 85°C.

Nhin chung, cac phuong phép néu trén déu cé vu diém cho hiéu sudt thu nhan
catechin cao, phu hgp véi cac nude phat trién co trinh do ky thuat va cong ngh¢ cao, tu
chu duoc cac dung moi va hoa chit co ban. Py ciing 1a cac yéu t6 ky thuat quan trong
dé c6 gia thanh san pham thap, dic biét c6 y nghia dbi véi cac qudc gia va ving lanh

thd khong co nguyén lidu ché phé loai.
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1.4.2. Sic ky 16ng hi¢u ning cao trong phén tich va phén tich catechin

Niam 1976, lan dau tién Hoefler va Coggon [65] d3 str dung sac ki 1ong hiéu
nang cao (HPLC) phan tich thanh phan trong ciia ché xanh va ché den. Hé thiét bi cua
Hoefler va Coggon st dung mot cot sic ki pha dao Bondapak®C18 (10 um) véi hé
dung moi rira giai isocratic. Sau d6 vao nam 1983 Robertson va Bendall [66] da cai
tién hé thiét bi nay bang cot sic ki Hypersil ODS 5 pm. Viéc thay thé pha tinh tir kich
thudce hat 16n (10 pm) sang loai pha tinh c6 kich thudc hat nhé hon (5 pm) s€ lam tdng
dién tich bé mit tiép xtic nho d6 ma luong mau hap phy Ién pha tinh ting Ién, hiéu qua
tach ciing dat t6i da. Nhém nghién ctru ndy ciing sit dung hé dung méi ra giai
isocratic. Mic du hé théng nay cho hiéu qua tach tot nhung kha ning tai sinh dinh

luong rat thap.

Cudi thap ky 80, hé théng HPLC di tré thanh mot cong cu phan tich tuyét voi dé
nghién ctru cac thanh phan héa hoc cta ché véi viéc bod sung dau do photodiode array
(PDA). Ké tir 46, HPLC d3 duoc st dung dé phén tich cic san pham trong cac hé théng
1én men in vitro dugc sir dung dé nghién ctiru héa hoc cua thearubigin. Tiép do, Bailey
va cong su [67] da rat thanh cong trong viéc tng dung hé HPLC dé phén tich hoa hoc
cac polyphenol ché xanh bj oxy hoa dugc thiét 1ap trong mot mo hinh 1én men héa hoc,
bao gdm céa cac san pham oxy hoa bdi enzym cia dich ché den. Ca hai m6 hinh trén
déu st dung hé HPLC véi dau do PDA va hé dung méi rira giai theo cach gradient.
Dan dan, hé HPLC dugc cai tién va trd thanh mot cong cu phan tich hiru hiéu, Gng
dung cho rat nhiéu loai mau khac nhau. Két qua 1a, h¢ théng HPLC dan dan dugce cai
thién va ing dung trong phan tich nhiéu hon san xuat, da dang va tuong thich. Do do,
su phan 14p cac chat duoc rira giai gin nhau va phan tach thearubigins di bi polyme

hoa d tré thanh hién thuc trong tién trinh nghién ctru héa hoc thearubigin.

Nho mét hé thiét bi phan tich HPLC dugc cai tién da c6 sdn ma mot loat cac séc
t6 moi hinh thanh tir viéc 6xy hda ECG d3 duogc phan l4p va xac dinh. Theaflavate A 1a

mot dan xudt benzotropolone dugc tao thanh tur sy bét cap cua mdt nhom este alloyl
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cua phan tt ECG vdéi vong B cia mdt phan tir khac da dugc phan 1ap tir ché den. Phan
lap Theaflavate A thanh cong dd cho thdy tinh phirc tap cta cac hop chat kiéu
theaflavin trong ché den dong thoi chi ra mot con dudng phan tmg bd sung cho qué
trinh hinh thanh thearubigin. Ngoai ra, hé thong phan tich HPLC nay di duoc sir dung
dé diéu khién su oxy hoa hoéa hoc polyphenol ché xanh 1a EGCG va ECG [68] théng
qua xac dinh cic polyphenol va cac hop chat oxy hoa twong tng [67] rat thanh cong.
Nhirng nghién ciru nay cho thay rang hé théng HPLC 1a mét cong cu hiru ich cho viée

phan tich cac chat flavonoid va polyphenol ché.
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CHUONG 2 : THUC NGHIEM
2.1. POI TUQNG NGHIEN CUU
a/ Ché xanh
L& cheé xanh - Camellia sinensis (L.) O.Kuntze dugc thu mua tir cac hd san xudt
kinh doanh che tai huyén Pai Tur, Thai Nguyén, che dugc thai nho dem séy 0 nhiét do
110°C trong 15 phut dé diét men, sau d6 sdy lai dong nhat hoa dén d6 4m trung binh 5 - 10
% sau d6 xay min dén kich thudc dudi rdy 1,5 mm rdi déng vao tai HDPE kin, hiit chan

khong, bao quan trong ti & nhiét do < 25°C.

Hinh 2. 1: Ché nguyén liéu

b/ Catechin tong sé tiv ché xanh:

Catechin tong sd dugc chiét tach tir ché xanh trong qua trinh thuc hién luan an,
c6 mau vang nhat, ham lugong téng cac hop chit phenolic dat > 90 % theo HPLC, duoc
bao quan trong lo thuy tinh kin mau nau, tranh 4nh sang, nhiét do bao quan < 25°C.
Ham luong EGCG trong catechin tong sb dat it nhat 50 %.

¢/ Céac catechin ché xanh:

Céc catechin ché xanh dugc phéan l4p tir catechin tong sb trong qua trinh thuc

hién luan &n, bao gom:
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(-)-epicatechin:

Tén viét tait EC; CAS: (2R, 3R)-2-(3,4-Dihydroxyphenyl)-3,4-dihydro-2H-1-
benzopyran-3,5,7-triol;

CTPT: C15sH1406

Phan tir luong: 290;

Dang tinh thé hinh kim mau vang sang;
Piém noéng chay: 173 - 177°C;

Tan t6t trong nudc nong, ethanol, methanol.

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

(-)-epigallocatechin:

Tén viét tit EGC; tén CAS: (2R,3R)-2-(3,4,5-trihydroxyphenyl)-3,4-dihydro-

2H-chromene-3,5,7-triol

CTPT: Cy5H1404

Phan tr lugng: 306;

Dang bot v6 dinh hinh mau tréng héng;

Tan t6t trong nuéc nong, ethanol, methanol.

epi-Gallocatechin
(2R,3R)-2-(3,4,5-trihydroxyphenyl)chroman-3,5,7-triol
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(-)-epigallocatechin-3-O-gallate:

Tén viét tit EGCG; CAS: 3,4,5-Trihydroxybenzoic acid, (2R,3R)-3,4-dihydro-
5,7-dihydroxy-2-(3,4,5-trihydroxyphenyl)-2H-1-benzopyran-3-yl ester;

CTPT: C22H18011
Phan tir luong: 458;
Dang bot tinh thé mau trang;

Diém néng chay: 214 - 218°C;

Tan t6t trong nuéc néng, ethanol, methanol.

epi-Gallocatechin gallate
(2R.3R)-5,7-dihydroxy-2-(3.4,5-trihydroxyphenyl )chroman-3-yl
3,4 5-trihydroxybenzoate

2.2. CAC PHUONG PHAP NGHIEN CcUU
2.2.1. Hoa chit, dung cu va thiét bi

Methanol, ethanol, ethyl acetate, n-hexane, sodium sunfate khan, sunfuric acid
dac, pyridine, silica gel Merck 60 (15 - 40 um), Sephadex LH 20, Diaion HP 20, .v.v...
Hoéa chéat dugce dung trong qua trinh thuc nghiém 1a nhitng hoa chat tinh khiét pA cia
cac hdng Merck, Sigma Aldrich, va hoa chit ky thuat cua Viét Nam, Trung Quéc va
Singapor.

Dung cuy thuly tinh: Thiét bi ¢6 quay chan khong Buechi R 210; Cot sic ky, hé
chung cit phan doan thu hdi va tinh ché dung méi, cdc thiy tinh, phéu loc hat
Buechner, pipet, ong dong, dng nghiém, binh cau, binh tam giic...

Céc thiét bi thir nghiém luong 16n: Hé thdng chiét Soxhlet Pilot 20 lit; Thiét b
6 quay chan khong Pilot 20 lit Heidolph Laborota LR 20; Hé thong sic ky 1ong cao ap
Pilot Labomatic HD 3000; Hé thong chiét phan bd hdi luu 16ng/1ong 80 lit; Hé thong

chiét 16ng/ran ngugc dong lién tuc 100 kg nguyén lidu/gid.
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2.2.2. Cac phwong phap chiét ché xanh
2.2.2.1. Phuwong phap chiét dun héi lru sir dung con

Pay 1a phuong phap chiét phan tich polyphenol ché xanh chung dugc ap dung &

Trung Qudc va trén thé gidi, phuong phap nay duoc tom tit nhu sau:

Ché vun dugc nghién nhé va chiét dun hoi luu trén hé thong chiét Soxhlet 20 lit
voi ethanol trong thoi gian thich hop. Dich chiét dugc lam ngudi, loc sach va co kiét

loai ethanol & ap suét thap thu cao che.

Tiép d6, cao ché duoc chiét phan bé loai tap it phan cuc (defat) bang n-hexane.

Phan dich nudc duge chiét phan bd véi ethyl acetate dé thu nhan cac Catechin.

Caffeine duogc tach loai khoi Polyphenol tong s6 bang cach dun héi luu véi
chloroform trong thoi gian thich hop. Bot cao chiét sau khi loai hét caffeine con lai

dugc goi 1a Catechin tong sb.
2.2.2.2. Phwong phap chiét ngwoe dong lién tuc dung nuéc 1am dung mdi

Trong hé thong chiét nguoc dong lién tuc, nguyén liéu bot ché wét qua banh
rang nghién ctia thiét bi duoc nghién min tao thanh bun nhao min. Sau d6 nguyén li¢u
va dung moi chiét duge dua vao hai dau nguoc nhau cua thiét bi chiét. Trong qué trinh
nay nguyén liéu chiét (thong thudng dudi trang thai bun min) duoc chuyén dong huéng
1én trén doc theo thiét bi chiét dang dng, & ddy nguyén liéu s& tiép xtc triét dé voi dung
moi chiét chuyén dong nguoc chiéu. Chét tan trong nguyén liéu ludn duogc tiép xtc véi
dich chiét c6 ndong @6 chat tan thip hon, d6 chénh ndng do cta hai pha ran long thuc
day qua trinh khuéch tan tir ran sang 1ong ludn xdy ra. Nguyén liéu dau dich chuyén
cang xa thi nong d6 chat chiét trong dich chiét cang ting. Sau khi ndng d6 nguyén liéu
trong dich va tbc do dich dat dwoc muc ti wu, qua trinh chiét co thé két thuc, dich
chiét ddm dic s& chay ra mot ddu cta binh chiét trong khi ba (gan nhu khéng con dung

moi) dugc thao ra & mdt dau bén kia.
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2.2.3. Cac phuong phap phan tach catechin

Céc catechin va EGCG dugc nghién ctru phan tach trén hé thdng sic ky long
cao 4p diéu ché ban cong nghiép v6i hé thong cot tach gdm cot Diaion HP 20 két ndi
truc tuyén véi cdt Sephadex LH 20 cia Trung tam Hoéa Dugc, Vién Hoa hoc cong
nghi¢p Viét Nam (hinh 2.2).

Hinh 2. 2: Hé thong Pilot Prep. HPLC va cot tach Sephadex ID 100 x L 800 mm
2.2.4. Phuwong phap acetyl héa catechin

Phan tmg acyl hoa 13 qua trinh thay thé nguyén ti H & nhom chirc -OH, -NH; ...
bang nhém R-CO- . Trong d6 khong nhitng can amine c6 tinh bazo dit manh ma con
doi hoi chat phan tmg phai co proton.

Phan tng acyl hoa bang anhydrit acetic duoc thyc hién theo co ché :

Anhydrit acetic c6 ban cht 12 mot acid va manh hon acid carboxylic, nén phan

g acyl hda manh hon carboxylic va phan tng 1 chiéu khong ti tao lai phenol
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2.2.5. Cac phwong phap phén tich sin phim
Sic ki I6p méng (SKLM)

Séc ky 16p mong dugc thuc hién trén 16p mong Silica gel v6i cac hé dung moi
Chloroform/Methanol/Axit citric 0,5 % - 3:2:0,2 (v/v);Chi thi bang UV/Vis 360 nm;
Thudc hién: Von’s (Ce/NH,/MoOy,).

Sdc ky long hiéu néing cao két néi phé khoi lwong

Céc san pham catechin phan 1ap tir ché xanh Viét Nam duoc phan tich dinh tinh
va dinh lugng bang sic ky 1ong hiéu ning cao két nbi khdi phé (HPLC-MS) trén hé
thiét bi LC/MSD-Trap-SL Agilen 1100, Vién Hoéa hoc, Vién han 1dm Khoa hoc va
Cong ngh¢ Viét Nam.

Pho céng hwéng tiv hat nhén

EGCG va céc san pham khéc tir ché xanh 1a EC, EGC, Caffeine va cic dan xuat
duoc khing dinh ciu triic bang phd cong hudng tir hat nhan 'H va *C NMR trén may
NMR Brucke AVAN 500 MHz ctia Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

2.2.6. Thiét ké nghién ctru ciia ludn 4n

Thyuc hién muyc ti€u cua luan an 1a nghién ctru cong ngh¢ tach cac catechin tur
ché xanh Viét Nam (Camellia sinensis L.), chuyén hoa tao dan xuat va budc dau khao
sat mot sd hoat tinh sinh hoc ciia mot sb san phém thu dugc; Ching t61 da xay dung
thiét ké nghién ctru ctia luan 4n va tién hanh cac budc nghién ctru thuc nghiém va ly

thuyét (hinh 2.3).
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NOI DUNG CHINH Nghién ciru chi tiét

~ ~
Ché xanh Viét Nam (Camellia sinensis L.) || -#—————— Lua chon nguyén liéu
>

-

1 Xay dwng va khao sat lyra chon
— | phuwong phap chiét
CHIET CATECHIN

Xac dinh diéu kién chiét xuat
Y
TACH SAC KY o Xac dinh diéu kién séc ky
Y

BAN TONG HQP CAC DAN XUAT |

S : '
CATECHIN CHE XANH Nghién ciru tbng hop acety

Y
KHAO SAT HOAT TiNH SINH HOC | =

Khao sat sy suy giam kha nang
chong dxy héa do thé nhém acetyl

Y
MUC DICH
Cong nghé Chiét/Tach cac Catechin Ché xanh

va Dan xuét catechin chéng 6 xy héa bén virng hon
& diéu kién bao quan théng thwong

0\

Hinh 2. 3: Thiét ké ndi dung nghién ctru

Cu thé cac budc nghién ctru thuc nghiém va 1y thuyét duoc thyc hién:

- Két hop cac phuong phap chiét sir dung nuéc va dung méi (ethanol, methanol,
chloroform, ...) nhu chiét Soxhlet, chiét 16ng/rin nguoc dong lién tuc va chiét phan bd
nhiam trich ly phan doan phenol (chtta cac catechin);

- Str dung céc phuong phap sic ky (sac ky 1ong hiéu nang cao, sic ky 1ong trung
ap, sic ky 16p mong, sic ky cot) dé phan tach va tinh ché cac catechin thu duoc;

- Sir dung phuong phap phan tich ciu triic bang cac loai phd (phd hong ngoai,
phd ttr ngoai, phd cong hudng tir hat nhan, phd khdi) dé xac dinh cdu trac héa hoc cua

céc catechin tinh khiét thu duoc;
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- Nghién ciru ban tong hop cac dan xuat acetyl ctia cac catechin nham tim kiém
cac dan xuat bén vitng hon & diéu kién bao quan thong thudng 1am chat bao quan

chong 6xy hoa;

- Tién hanh céc nghién ctru in vitro thir va danh gia hoat tinh chéng oxy hoa cia

cac catechin va dan xuat thu duoc.

2.3. THUC NGHIEM
2.3.1. Nghién ctru quy trinh chiét suit cac catechin tong sb tir ché xanh
2.3.1.1. Nghién citu quy trinh chiét suit cac catechin tong so tir ché xanh bing

ethanol

Tién hanh ldy 5 kg ché vun duoc nghién nho trén may nghién ly tam 3000
vong/phut sang 1,5 mm; sau d6 nap vao tai chiét dat trong bau chiét Soxhlet thé tich 20
lit (hinh 2.4). Pun chiét véi ethanol trong 16 gid & nhiét do hoi luu cua ethanol (75°C).
Téc d6 hdi luu dugc diéu chinh sao cho dich trong bau chiét rut xuéng binh dun

khoang 10 - 15 phut/luot.

Hinh 2. 4: Thiét bi chiét Soxhlet 20 lit
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Sau 16 gid hdi luvu & nhiét do trén, dich chiét duoc dé ngudi xudng nhiét do
phong, loc sach va ¢ kiét loai ethanol trén thiét bi cd quay chan khéng Pilot 20 lit
Heidolph LR 20 (hinh 2.5) ¢ nhiét 46 60°C, ap suat 200 mbar thu dwgc cao ché.

Er

Hinh 2. 5: Thiét bi ¢d quay chan khdng 20 lit Heidolph Laborota LR 20
Tiép 46, dua cao ché 1én thiét bi chiét phan b tuan hoan 80 lit (hinh 2.6) va tién
hanh chiét phan b6 bang hdn hop dung mdi n-hexane/nude (1 : 1; v/v), tach thu riéng
phén dich chiét nude va phén dich chiét n-hexane. Phan dich nuéc duoc chiét phan bd

v6i ethyl acetate 3 1an, gop dich ethyl acetate va cd kiét loai dung méi & ap suat giam

F

thu dugc Catechin tong s6 tho.

Hinh 2. 6: Chiét phan bd trén thiét bi chiét tuan hoan 80 lit
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Pun hdi luu Catechin tong sb thd véi chloroform theo ty 16 1: 10 - w/v trong 4
gid ¢ nhiét do hoi luu cua chloroform (61°C); loc hut chan khong thu riéng phan dich
chloroform (hinh 2.7). Phan b6t cao ché con lai trén phéu loc duge dem siy kho va

nghién min thu duoc Catechin tong sd.

Hinh 2. 7: Loc hiit chan khong thu catechin tong s6
Thanh phan va ham luong tuong ddi cia cac Catechin dugc phan tich bang

phuong phap HPLC-MS véi diéu kién phan tich:
+ Cot Sic ky Zorbax Eclipse XDB C18 (4,6 x 150 mm);
+ Detector DAD 254,4 nm;

+ Detector ESI-MS: quét tir 100 - 600 m/z ca hai ché do Ion dwong (Positive

mode) va am (negative mode);
+ Tde do dong 0,4 ml/phut;
+ Pha dong Methanol/H,0+0.5% formic acid rura gidi theo cach gradient.

2.3.1.2. Nghién ctru quy trinh chiét suat cac catechin tong sotir ché xanh bing
nuéce trén thiét bi chiét ngwoc dong lién tuc

Hé thdng chiét nguoc dong lién tuc ran/long (hinh 2.8); chiéu dai than ng chiét
3000 mm; chiéu dai than 6ng ép 1500 mm; nap liéu bang vit tai. Hé théng nhan nguyén

li¢u tur vit tai; kinh theo doi; ctra thai ba; duong nap dung moi; duong thao dich chiét.
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Hinh 2. 8: H¢ thong chiét 1ong/rdn nguoc dong lién tuc
M6 ta hé thong thiét bi(hinh 2.9):
May chiét nguoc dong lién tuc ché tao bang thép SSU 304 dang 6ng ID. 400 x
L. 5500 mm; Vit tai va ép kéo dai sudt doc truc 6ng chiét, Vit tai gém 2 doan vo1 budc
xoén bién ddi: Poan chiét dai 3 m budc xodn vit tai c6 do dai P khong ddi 340 mm;

Poan vit nén ép dai 2 m budc xoan c6 do dai bién doi ¥4 budce giam déu (P-10) mm;

1ses

e ¥
Sl

OE s

fe
A

Hinh 2. 9: Thiét ké may chiét 16ng/rdn nguoc dong lién tuc
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+ Niang luc san xuét: 200 ~ 300 lit/gio twvong dwong véi 0,3 ~ 0,5 tan/gio;
+ Nhiét do chiét nguyén liéu 25°C - 30°C;

+ Thoi gian nguyén liéu dimng trong may (thoi gian chiét): 95 ~ 120 phut;
+ Téc d6 quay cua truc chinh 0.3 ~ 1 vong/phdt;

+ Dicu kién hoat dong chiu dn mon va mai mon: hoat dong & diéu kién mang

tinh axit hodc dung méi hitu co;
+ Mat do dugc liéu trong may ~1,2 thn/m>;
+ Ham luong nudce trong ba 40 % - 50 %.

Tién hanh léy 100kg che vun dugc nghién nho dén dudi ray 1,5 mm sau d6 nap
vao thiét bi tron, khudy tron véi 500 lit nude ¢ pha 50 gam citric acid thanh khéi
nguyén liéu nhdo. Nguyén lidu nay duoc nap vao phéu nap ciia may chiét va tién hanh
chiét v6i téc d6 nap liéu ~ 125 kg/gid. Dung moi chiét (dung dich citric acid 0.05 )
dugc bom bang bom dinh lugng vao duong nap dung méi ciia may chiét véi toc do ~
150 lit/gio theo duong cap dich nguoc chiéu dich chuyén nguyén liéu. Tong cong sau 5
h hoan thanh viéc chiét 600 kg bot ché nhido. Ba chiét (d6 am tir 40 - 50 %) duoc vat
kho kiét bang may vat ly tim 1400 vong/phit rdi dem ép trén may ép thuy luc voi ap

suit 75 kg/cm2 thanh banh c6 d6 4m cudi cing con < 10 %.

Céc dich chiét, dich loc vat va dich ép dugc gop lai tong cong ~ 1000 lit roi bom
vao thiét bj phan Gmg hdi luu co khudy va gia nhiét. B sung chlohydric acid IN dén
pH ~ 2 - 3; gia nhiét dén 85°C va khudy lién tuc trong 4 gid & nhiét d6 nay. Sau khi
phan Gng két thac, dich chiét duoc lam ngudi Xuéng nhiét do phong, toan bd phﬁn dich

ché va ba dugc loc sach bang may loc ép thu lai dich thity phan.

Dich thay phan dugc dua vao hé thong chiét phan bd tudn hoanciung véi
chloroform theo ty 1& 2 : 1 vé thé tich (dich chiét/chloroform) va tién hanh chiét - bom

khudy tron bang bom ly tdm cao toc (200 lit/phut) - trong 15 phit, dé phan 16p tach thu
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riéng phﬁn dich nudc va ph?m dich chloroform. Sau cung, dich nudc duogc chiét lai 3
lan v6i ethyl acetate trén hé théng chiét phan bd tuan hoan. Dich chiét ethyl acetate
dugc gdp lai, lam khan béng Na,SO, khan r6i ¢ cit chan khong dé thu nhan “Catechin
té)ng $6” va thu hdi ethyl acetate. Phan dich chloroform duoc ¢b kiét & 50°C, 350 mbar
thu nhan cao diép luc mau xanh den t6i chira cha yéu caffeine va chlorophyll. Day la
nguyén liéu tho dé tach tinh ché caffeine va chlorophyll (san phdm phu cho nghién ctru
tiép theo). Qué trinh thu nhan catechin téng s6 tir dich thuy phan duogc thé hién nhu
trén hinh 2.10.

DICH THUY PHAN

Chiét véi CHCl,
\%

!

PHAN CHIET NUOC | | PHAN CHIET CHLOROFORM

v \’

Co loai CHCl; C6 loai CHCl;
DICH CHIET CATECHIN CAFFEINE THO

v

1. Lam khan bang H2S04
2. Co loai kiét ethylacetate

CATECHIN TONG SO | — Phan tich HPLC-MS

Hinh 2. 10: So d6 quy trinh thu nhén catechin tong s tir dich thity phan
Thanh phan va ham luong tuwong d6i cia cac Catechin dugc phan tich bing

phuong phap HPLC-MS véi diéu kién phan tich:
+ Cot Sic ky Zorbax Eclipse XDB C18 (4,6 x 150 mm);

+ Detector ESI-MS: quét tir 100 - 600 m/z ca hai ché d6 Ion duong (Positive
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mode) va am (negative mode);
+ Nhiét do cot 35°C;
+ Tbc do dong 0,4 ml/phut;
+ Pha dong Acetonitrin/H,0+1% formic acid rira gidi theo cach gradient.

2.3.2. Nghién ciru tach va tinh ché cac catechin va EGCG tir catechin tdng s ciia
che xanh
2.3.2.1. Nghién ciru lwa chon chét hip phu c6 thé tai sir dung 1am pha tinh tach
sic ky diéu ché EGCG tir catechin tong so ciia ché xanh

Catechin tong s6 giau thanh phan dugc nghién ctru lya chon cac diéu kién tach
sic ky nhu pha tinh va dung méi (pha dong) trén thiét bi sic ky trung ap diéu ché
MPLC ctia Trung tdm Hoa Dugc, Vién Hoa hoc cong nghiép Viét Nam (hinh 2.11).

Hinh 2. 11: Thiét bi tach sic ky diéu ché MPLC

Diéu kién thiét bi tach sic ky diéu ché MPLC:

Bom sic ky: MPLC Pump MD 80/100 Labomatic AG;
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Téc d6 dong 0 - ~30 ml/phut;

Ap lyc nén trung binh: 0,5 - 20 bar.

Hé thdng cot sic ky:
Sic ky pha dao: ID 50 x L 350 mm; Sephadex LH20
Séc ky pha thudng: ID 50 x L 450 mm; Silica gel 60 (Merck);

Séc ky pha ludng tinh: 1D 35 x L 230 mm:; Silica gel CN (Merck);
Séc ky trao d6i ion: ID 30 x L 400 mm; Diaion HP20SS;
Séc ky hap phu: ID 10 x L 50 mm; pha tinh AP 6.

Két qua khao sat s& dugc ap dung vao hé thong sic ky 1ong cao ap diéu ché Pilot
dé phan lap cac catechin ché xanh véi luong 16n du 1am nguyén liéu ban tong hop va

khao sat ciu tric, hoat tinh chong oxy hoa.

Hiéu suit tich EGCG tir catechin tong sb ctia ché xanh duoc xac dinh bang cong
thire:

m*100
% EGCG*M

Trong d6: m 1a khdi luong (g) EGCG tach duoc tir catechin tong s6

HY% =

M 14 khdi luong mau catechin tong sé

% EGCG la phan traim cuia EGCG trong catechin tong s6 dugc chiét
bang phuong phap chiét nguoc dong lién tuc va bang 50,62%

al Khdo sdt va ddnh gid hiéu qud tich EGCG tir catechin tong sé trén cét

silica gel bién tinh bing pha déng sdic ky
Nghién ciru xay dung diéu kién tach sic ky diéu ché MPLC:

+ Cot tach: ID 50 x L 450 mm; pha tinh Silica gel 60 (Merck) c¢& hat 15 - 40

um;
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+ Mau khdo sat: 5 g Catechin/10 ml methanol;
+ Téc d6 dong pha dong: 10 ml/phut;

+ Pha dong chay sac ky: Chloroform/Methanol/Axit citric 0,5 % rira giai theo
cach gradient tir 10 % - 100 % thé tich methanol.

+ Phat hién mau: Sic ky 16p mong silica gel;
Dung moi Chloroform/Methanol/Axit citric 0,5 % - 3:2:0,2 (v/v);
Thudc hién: Von’s (Ce/NH4/MoOy,).

b/ Khéo sdt va danh gid hiéu qud tich EGCG tir Catechin tong sé trén cét
silica gel pha luwong tinh RP/NP

Nghién ctru xay dung diéu kién tach sic ky diéu ché pha thuong MPLC trén pha

tinh cyanosilica gel nhu sau:

+ Cot tach: ID 35 x L 230 mm; pha tinh LichroPrep®CN Merck (40 - 63 pm);
+ Mau khdo sat: 2 g Catechin/2 ml methanol;

+ Téc d6 dong pha dong: 10 ml/phut;

+ Pha dong chay sac ky: Chloroform/Methanol rira giai theo cach gradient tir 10
% - 100 % thé tich methanol.

+ Phat hién mau: Sic ky 16p mong silica gel;
Dung maoi Chloroform/Methanol/Axit citric 0,5 % - 3:2:0,2 (V/V);
Thudc hién: Von’s (Ce/NH,/M0oO,).

c/ Khdo sdt va dinh gid hiéu qud tich EGCG tir Catechin tong so trén cét
Sephadex LH 20

Khao sat tach sic ky diéu ché EGCG trén cot sic ky nap Sephadex LH 20 theo

cac diéu kién sau day:
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+ Cot tach: ID 50 x L 350 mm;

+ Pha tinh: Sephadex LH 20 (40 - 63 pm);

+ Mau khdo sat: 2 g Catechin/1 ml Ethanol;

+ Téc d6 dong dung moi: 10 ml/phut;

+ Dung méi chay sic ky: Ethanol/Nuéc - 95 : 5 (V/v)

+ Phat hién mAu: Sic ky 16p mong silica gel;
Dung moi: Chloroform/Methanol/Axit citric 0,5 % - 3:2:0,2 (v/V);
Thudc hién: Von’s (Ce/NH,/MoO,).

d/ Khdo sdt va ddnh gid hi¢u qud tich EGCG tir catechin tong sé trén vit liéu
polyme xop c6 16 trong mang phan tir l6n

i/ Khdo sat hiéu qud tach EGCG trén cét sdc ky Diaion HP20 SS

Khao sat tach sic ky diéu ché EGCG trén cot sic ky Diaion HP20 SS theo cac

diéu kién sau day:

+ Cot tach: ID 30 x L 400 mm,;

+ Pha tinh: Mitsubishi Diaion HP20 SS (200 - 600 pum);

+ Mau khdo sat: 0,5 g Polyphenol/1 ml metanol;

+ Téc d6 dong pha dong: 5 ml/phit;

+ Dung mdi chay siac ky:  Metanol (A)/Nudc (B); trong dé:
- A: Gradient tir 10 % - 100 % thé tich;
- B: Gradient tir 90 % - 0 % thé tich.

+ Phat hién mau: Sic ky 16p mong silica gel;

Dung m6i Chloroform/Metanol/Axit citric 0,5 % - 3:2:0,2 (V/V);
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Thudc hién: Von’s (Ce/NH,/M0O,).
ii/ Khdo sat hiéu qua tach EGCG trén cét sdc ky nap Polymeric AP 6

Khéo sat so bd kha nang str dung polymer AP dé tach hoic tinh ché EGCG trén
cartridge AP 6 theo cac diéu kién sau day:

+ Cot tach: Catridge AP 6 ID 10 x L 50 mm;
+ Pha tinh: Polymerics GmBH AP 6 (45 - 100 pum);
+ Mau khdo sat: 0,1 g Polyphenol/0,5 ml metanol;
+ Téc d6 dong pha dong: 1,5 ml/phut;
+ Dung méi chay sic ky:  Metanol (A)/Nuéc (B); trong do:
- A: Gradient tlr 10 % - 100 % thé tich;
- B: Gradient tir 90 % - 0 % th¢ tich.
+ Phat hién mAu: Sic ky 16p mong silica gel;
Dung moi: Chloroform/Metanol/Axit citric 0,5 % - 3:2:0,2 (V/V);
Thudc hién: Von’s (Ce/NH,/MoO,).

2.3.2.2. Nghién ciru va thir nghiém quy trinh cong nghé¢ tach EGCG luwgng lom
trén hé thong sic ky léng MP/HPLC Pilot
al Khdo sdt va thir nghi¢m xdc dinh dnh hwéng ciia toc dp dong pha dong dén

qud trinh tich sic ky sin xuit EGCG

Trong sic ky diéu ché, tbc do dong pha dong 1a mot trong cac thong sé quan
trong anh hudng dén hiéu qua tach va tinh kinh té ctia qua trinh tach sic ky. Vi vay
khéo sat thong sd toc do dong tbi wu cho pha dong sic ky Chloroform/Metanol/Axit

citric 0,5 % trén cot tach silica gel. Cu thé:

+ Cot tach: ID100 x L520 mm; pha tinh Silica gel 60 (Merck) c¢& hat 15-40 pm;
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+ Mau khdo sat: 25 g Polyphenol/25 ml metanol;

+ Phat hién chét: Detector UV-Vis 290 nm;

+ Kiém tra san pham: Sac ky 16p mong silica gel;
Dung moi Chloroform/Metanol/Axit citric 0,5 % - 3:2:0,2 (V/V);
Thudc hién: Von’s (Ce/NH4/MoO,).

+ Pha dong chay sic ky:  Chloroform/Metanol/Axit citric 0,5 % rira giai theo
cach gradient tir 10 % - 100 % thé tich metanol;

+ Céc toc d6 dong pha dong di dugc thir nghiém: 15 ml/phit; 25 ml/phut; 45
ml/phdt va 60 ml/phat.

b/ Khdo sdt va thir nghiém xdc dinh dnh hwéng ciia ty Ié khéi lwong mdu dau

vao/tiét dién ¢t sic ky dén qud trinh tdch sic ky sin xuit EGCG

Trong k¥ thuat tach sic ky, ciing giéng nhu k¥ thut chung cat phan doan, sb dia
1y thuyét quan hé rat chat ché véi lwong mau nap vao cot va anh huong 16n dén hiéu
qua tach. Vi luong mau 16n doi hoi chiéu dai cot tach cling phai ting theo, tuy nhién
néu tang chiéu dai cot tach 1én qua cao, hiéu qua tach ciing s& khong ting do thoi gian
luu cua céc phan doan s€ bi kéo dai. Thém vao do, néu chiéu cao 16p mau dua vao cot
tach qua 16n, s& 1am giam sb dia 1y thuyét va gay ra hién twong chong chép pic sic ky.

Do @6, khi ¢d dinh chiéu dai cot tach, lugng miu dua vao trén mit cot tach
khong thé qué 16n va s& ty 1é thuan voi tiét dién cot tach. Chung toi d tién hanh khao
sat danh gia anh huong cia khoi luong mau dau vao dén qué trinh tach sic ky san xuat
EGCG dé xac dinh thong s6 toi uu S/ID - ty 18 Lugng “Catechin téng sé”Pudng kinh
cot tach. Diéu kién khao sat cu thé nhu sau:

+ Cot tach: ID 100 x L 520 mm; pha tinh Silica gel 60 (Merck) c¢& hat 15 - 40 pm;

+ Pha dong chay siac ky: Chloroform/Metanol/Axit citric 0,5 % rira giai theo cach
gradient tir 10 % - 100 % thé tich metanol;
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+ Tbc do dong pha dong: 45 ml/phit;

+ Phat hién chat: Detector UV-Vis 290 nm;

+ Kiém tra san pham: Sac ky 16p mong silica gel;
Dung moi Chloroform/Metanol/Axit citric 0,5 % - 3:2:0,2 (V/V);
Thudc hién: Von’s (Ce/NH,/MoOy,).

+ Luong mau dua 1én cot tach dé khao sat ing véi timg thir nghiém 1an luot 1a:
15 g Catechin tong s6/15 ml Metanol; 20 g/20 ml; 25 g/25 ml; 30 g/30 ml; 40
9/40 ml va 50 g/50 ml.

2.3.2.3. Nghién ciru phén tich cac catechin bing phwong phap HPLC trén cjt
sic ky phoi hop Diaion HP20 va Sephadex LH20

Céc catechin ché xanh dugc phan tach tir catechin tong sb trén hé thong sic ky long

cao ap diéu ché:
Thiét bi: Pilot Prep-HPLC HD-3000 Labomatic AG;
Detector: PDA 190 - 700 nm;
Téc d6 dong: 1,5 - 550 ml/phdit;
Ap luc t6i da: 600 bar.
Hé thong cot sic ky:  Sephadex LH 20 ID 100 x L 800 mm
Diaion HP20 SS ID 100 x L 500 mm

Dung mdi rira giai ancol/nuéc duge bom tir hé thdng bom sic ky 1ong cao ap
(Prep. HPLC) qua vong nap liéu vao hé thong cot tach Diaion HP 20 va Sephadex LH
20; 50 ml dung dich chira 25 g catechin tong sd trong ethanol dugc bom vao hé théng

bom mau va tién hanh phan tach.

biéu kién tach: UV 310 nm;
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Pha dong - Ethanol/Nudc - 95 : 5 (V/V);

Téc d6 dong: 60 ml/phut.

Detector

L.

Hé théng Bom HPLC

Thu phan doan sic ky

o
(eXeXe)

Hinh 2. 12: Hé thong séc ky 1ong cao ap diéu ché ban cong nghiép

va hé théng cot Diaion HP20 SS két ndi truc tuyén voi cot Sephadex LH20
Tir detector UV/Vis, tiy ting thoi diém trién khai:

+ Thoi diém phat hién co chét hép thu tir ngoai ¢ 310 nm: dung dich sdc ky
duoc dan vao hé théng thu phan doan sdc ky tu dong dé chia cat phan doan theo thé

tich va thoi gian Iuu thich hop, cu thé thé tich mdi phan doan sic ky 220 ml;

+ Thoi diém dung dich sic ky khong c6 tin hiéu UV 310 nm: dung dich sac ky

duoc dan vao binh chtra cua hé théng thu hoi dung mai.

Céc phan doan chura catechin déu duoc kiém tra lai so sanh véi chat chuan bang

sic ky 16p mong:
+ H¢ dung moi trién khai Chloroform/Methanol/Citric acid 0,5 % ty 1€ 3:2:0,2

+ Thudc hién: Von’s (Ce/NH,/M0O,).
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2.3.3. Ban tong hop din xuit O-acetyl ciia cac catechin ché xanh va danh gia mirc
dd suy giam hoat tinh don goc tw do
2.3.3.1. Ban tong hop cic din xuit acetyl ciia catechin dé danh gia mirc dd suy

giam hoat tinh

Céc catechin ché xanh EC; EGC va EGCG dugc acyl héa bang tac nhan

anhydrite acetic trong acetic acid bang va pyridine.

Dua 20 mMol (5,8g EC hodc 6,12g EGC hoac 9,16g EGCG) vao binh phan ting
c6 khudy tir, 1am lanh & nhiét do -4°C. Nho giot tir tir 25 ml axit axetic bang vio binh
phan tng va khudy cho dén khi hdn hop tré nén quanh va sét, tiép tuc nho giot tir tir
20ml hodc 25ml hoic 40 ml anhydrite acetic 1an luot vao hdn hop phan tng chira EC
hoidc EGC hodc EGCG, thém vao 1 - 2 giot pyridine; tiép tuc khudy trong nira gio. Pay
kin binh va dé tinh 24 gio trong ti lanh ¢ nhiét do -4°C. Sau khoang 8 gid bat dau 1ay
mau kiém tra tién trinh phan ung bang sic ky 16p méng v6i hé dung méi trién khai

CHCI; : CH30H (9:1; viv).

Hon hop san phadm phan tng duoc thém nudc vao dén 4 lan thé tich, st dung
NaHCOj; trung hoa hdn hop phan tmg vé trung tinh. Chiét 1y san pham acetyl hoa
bang chloroform 3 1an, mdi 1an 25 ml. Cac dich chiét duoc gop lai, Chiét rira dich
chloroform bang nudc cit cho dén khi trung tinh. Dich chiét dugc lam khan bang
Na,SO,4 khan, ¢6 loai ki€t dung méi & ap suét 350 mbar, nhiét do 50°C.

San pham phan tng duoc tach tinh ché bang sac ky cot nhanh trén cot silica gel
Merck 60 (co hat 15 - 40 um); ID. 10 x L. 200 mm, st dung khi nén véi ap luc tir 0,2
dén 0,3 bar dé day dung méi chay qua cot sic ky. Pha dong sic ky 1a CH;OH/CHCIs,
gradient tir 0 % dén 10 % methanol theo thé tich véi tbe do rira giai tir 1 - 1,5 ml/phut.

Céc phan doan chira chét catechin acetyl tiép tuc duoc tinh ché bang sac ky cot
nhanh véi hé dung mdéi EtOAc/n-hecxan 20% dén 50% EtOAc theo thé tich. Sau d6

cac phan doan chtra chét tinh khiét duoc o loai dung mdi & nhiét do 55°C, 4p suét 80
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mbar va dugc két tinh lai trong etyl acetat.

Céu tric cta cac dan xuét acetyl d3 duoc khing dinh bang phd cong hudng tir
hat nhan 1D va 2D NMR trén may Bruker AVANCE 500MHz tai Vién Hoa hoc, Vién
Khoa hoc va Cong nghé Viét Nam. Do chuyén dich hoa hoc (6 ppm) duoc xac dinh

theo ndi chuan Tetrametylsilan va tin hiéu dung méi do phd.

2.3.3.2. Panh gia mirc d9 suy giam hoat tinh don goc tw do DPPH ciia cic din
xuit O-acetyl so v6i cac catechin ché xanh

Céc dan xuat cua catechin duoc danh gia hoat tinh chdng oxi hoa bang phuong
phap danh gia kha ning quét gdc tu do DPPH tai Phong thir cac chét c6 hoat tinh sinh
hoc, Vién Hoéa hoc, Vién Khoa hoc va Cong nghé Viét Nam. 2,2- diphenyl-1-
picrylhydrazyl (DPPH) c6 kha ning tao ra cac gbc tu do bén trong dung dich MeOH.
Céc chét c¢6 kha nang 1am trung hoa hodc bao vay cac gde tu do s& 1am giam cuong do
hap thu 4nh séng cua cac gdc tu do DPPH. Hoat tinh chéng oxy héa dugc danh gia
thong qua gia tri hap thu 4nh sang ctia mau thi nghiém so véi mau ddi chimg khi do &
budc song 517 nm [8].

Theo d6, 10 pl mau pha trong DMSO duoc cho vao cac giéng ciia phién 96
giéng chira 190 ul dung dich 150 pM DPPH/Methanol. Sau 30 phut U trong t6i & nhiét
d6 phong, d6 hap thu cua cac dung dich phan tng dugc do trén may ELISA ¢ budc

s6ng 517 nm. Resveratrol dugc st dung lam dbi chimg duong.
Kha ning khtr gbc tw do DPPH dugc xéac dinh theo cong thire sau:
DPPH (%) = 100 x (ACT - ASP)/ACT
Trong d6:ACT: Mdt dg quang ciia mdu trang khéng chira chat;
ASP: Mat do quang cua mau ¢6 chira dich chiét.

Gid tri ICsq 12 ndng d6 cua dich chiét khir duge 50% gdc tu do DPPH ¢ diéu kién
xac dinh. Gia tri ICsg cang théip thi hoat tinh khr géc tw do DPPH cang cao.
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2.3.4. Nghién ctru quy trinh tich va tinh ché caffeine tir cao chiét ché xanh

Sau khi chiét ché xanh theo phuong phap “Chiét ngwoc dong lién tuc”, diép luc
va caffeine di duoc tach triét dé sang phén dich chiét chloroform. Do vay, s€ dugc tiép
tuc nghién ctru vé& coéng nghé tach, tinh ché caffeine dwa trén cic phan chiét thu nhan
duogc khi khao sat phuong phap “Chiét nguroe dong lién tuc”.

Caffeine dugc tinh ché bang phuong phép sir dung dung méi hitu co dé két tinh
lai nhiu 1an va két hop tdy mau bang than hoat tinh. Quy trinh tich va tinh ché
Caffeine tir dich chiét ché xanh sau khi thay phan véi chlohydric acid (dich thuy phan)

dugc mo ta nhu trén hinh 2.13. _ .
| DICH THUY PHAN |

l

Chiét v&i CHCI,

|
I l

| PHAN CHIET NUOC ] [ PHAN CHIET CHLOROFORM J
| l
Cé loai CHCI, Cé loai CHCI,
1
[bgCH CHIETVCATECHINil [ CAFFEINE THO ]

!

1. Chiét dun hédi lwu véi Ethylacetate; =——
2. Loc loai sach tap khéng tan;

3. bé két tinh & 4°C trong 8 - 12 gio;
4. Loc lay tinh thé.

1

|
THAN HOAT TINH ——{ TINH THE THO [ DICH LOQC
| |

1. Chiét dun hdi lwu véi Ethylacetate; Cé loai kiét Ethylacetate —

2. Loc loai sach than hoat tinh va tap;

3. Bé két tinh & 4°C trong 8 - 12 gid; l

4. Loc lay tinh thé. l CAO CHIET CHLOROPHYLLJ
|

.
[ CAFFEINE 98 %

Hinh 2. 13: Quy trinh cong nghé tach va tinh ché Caffeine

Dich thity phan dugc chiét voi chloroform, phan chiét nay sau khi loai kiét dung

moi chira chu yéu caffeine va mét lugng nho chlorophyll, tam dugc goi la caffeine tho.
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Caffeine tan tdt trong nudc, ethanol va cac dung moéi hitu co nhu chloroform,
dichloromethane. Trong phén chiét chira caffeine con c6 mot sb cic chat mau, chat sap,
va cac diép luc, do d6 néu dung cac dung méi gbe clo hoa tan tét s& dan dén viéc két
tinh 6 at trong dung dich qua bdo hoa, tinh thé thu duogc s& khong sach. Cac khao sat so

bd ctia chung t6i da cho thay ethylacetate 1a mot lwa chon tt dé két tinh cham caffeine.

Caffeine thd duoc hoa tan tdi da trong ethylacetate & nhiét do soi hdi luu, loc
néng loai sach tap khong tan roi dé két tinh & 4°C trong 8 - 12 gio. Loc thu lai tinh thé
thd, bo sung than hoat tinh va dun hoi luu trong ethylacetate trong 30 phut. Loc néng
nhanh thu lai dich loc, 1am lanh tir tir xudng dén 4°C rdi dé tinh cho két tinh trong 12

gio 16i loc thu tinh thé.
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CHUONG 3 : KET QUA VA THAO LUAN
3.1. NGHIEN CUU XAY DUNG QUY TRINH CHIET XUAT CATECHIN
TONG SO TU CHE XANH
3.1.1. Nghién ctru xiy dung quy trinh cong nghé chung chiét catechin tong sb tir

ché xanh

Xay dung phuong an cong nghé chiét Catechin ché xanh theo quy trinh chiét
ché xanh chung d3 dwoc 4p dung trén thé gi6i (hinh 3.1), cac catechin 14 cac hop chit

phan cuc yéu, dé tan trong nudc va dung moi hiru co phan cyc nhu ethanol, methanol:

+ Trong phuong 4n chiét bang ethanol: Nguyén lidu dugc chiét hoi luu bang
cthanol trén hé théng chiét Soxhlet, sau d6 dich chiét dugc co loai kiét dung moi ¢ ap
suat thap dé thu lai cao chiét con.

+ Trong phuong an chiét bang nudc: Nguyén liéu dugc dua 1én hé théng chiét
1ong/ran nguoc dong lién tuc dé chiét v4i dung dich citric acid (lwong axit st dung ~

0,05 % so v&i nguyén liéu) véi téc d6 chay nguoc dong dung moi/nguyén lidu dugc

di€u chinh thich hop.
( ——
CHE KHO WLUN
1 + Nuwéc (Cdng nghé chiét Idngiran
Chiét nguoec dang ligén tuc); i X
+ Ethanol {Cdng nghé chiét hdi
Iwu trén thiet bi Soxhlet).
'S
Thay phan - Axit
Dung méi hitu cor |—= Chiét phéan hdé —] Loai tap

> !
-

Ethyl acetate |— Chiét phén hb

f |

1 "< Ethyl acetate [+— Cd cét, kéttinh

|

CATECHIN TONG SO

Hinh 3. 1: Quy trinh chung chiét xuat catechin tong s tir ché xanh
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Cao chiét con hoic dich chiét nuée sau d6 s& duoc thity phan cac polyphenol
bang HCI 1 % rdi tach catechin tir 14 ché theo phuong phap chiét phan bd tudn hoan lan
luot v6i cac dung méi hiru co thich hop nhu n-hexane, chloroform va ethyl acetate dé

loai chlorophyll va caffeine trude, sau d6 chiét xut lay catechin.
3.1.2. Nghién ctru chiét catechin tong so biang ethanol theo phwong phap Soxhlet

Chiét ché xanh bing ethanol theo phuong phap Soxhlet thu dugc catechin tong
s6 sach c6 mau vang nhat (hinh 3.2), tong cong tir 5 kg ché nguyén liéu thu dugc 470 g
catechin tong so, dat hiéu suat 9,4 % day la ty 1é chap nhan dugc ddi véi phuong phap
chiét dun hdi luu, twong duong véi cac két qua nghién ciru trude ddy trén thé gidi [56,
59].
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Hinh 3. 2: San pham catechin tong s6
Thanh phan va ham luong tuong d6i cua cac catechin dd duoc phan tich bang

phuong phap HPLC-MS duoc mo ta trén sic ky d6 hinh 3.3.
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Hinh 3. 3: Sic ky d6 HPLC/MS phan tich catechin tong s6
Tir séc ki d6 hinh 3.3 thay rang Catechin tong s6 gdom 4 hop chat c6 ham luong
cao (EGCG, EC, EGC, ECG) va 1an mot sé hop chat c6 ham luong rat nho, tir d6 cO
ham luong tong cac hop chét catechin dat >90% theo HPLC trong d6 EGCG > 50% ,
dugc bao quan trong 1o thuy tinh kin mau nau, tranh anh sang, nhiét d6 bao quan nhd

hon 25°C. Ham lwong mét s catechin tong s6 dugc mé ta nhu trong bang 3.1.

Bdng 3. 1: Ham lwong mét s6 catechin trong catechin tong sé

Stt | Thoi gian luu (phit) MS Ham luong (%) 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
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3.1.3. Nghién ctru chiét ché xanh bang nwéc theo phwong phap nguwoc dong lién

tuc

Trong Gng dung cong nghé chiét nguoc dong lién tuc, dé thuc day hiéu qua
chiét, ting do chénh 1éch ndng dd, nguyén liéu va dich chiét trong thiét bi chiét chuyén
dong nguoc chiéu, lién tuc. Qua trinh khuyéch tan cua ngugc dong lién tuc va qua trinh
can bang luén dam bao gidi han can bang 1a 1én nhit. Do d6 hiéu suét thu dwgc twong
d6i cao va ndng do chiét tuong d6i dic, dong thoi hiéu suat tong twong dwong voi 3 ~ 5
khuyéch tan don, giai doan can bang va phéan ly, ning suét chiét cac thanh phan tan co

thé dat dén 90 %, nguyén Iy (hinh 3.4).
\‘ Naguyén héu C {50) =4% C(s) C(sl)=a%hi /

- -

5

- C =) * )
Dich chuét ¢ (s0)=B% C(51) =b% dung mi

Hinh 3. 4: So d6 nguyén 1y chiét 16ng rin ngugc dong lién tuc

Chiét nguoc dong lién tuc 13 mot dang cong nghé két hop chiét trang thai dong
(chiét lién tuc), chiét nguoc dong va ngam chiét. Trén co s giit lai nhitng vu diém cua
cac phuong phap truyén thong, phuong phap nay cung lic ¢ thé dat duge cac vu diém
ma cac phuong phap truyén théng khong thé dat duoc nhu: téc d6 chiét nhanh; thanh
phén tan duoc chiét mot cach kiét nhat; hiéu suat chiét cao, trén mot khdi luong don vi
nguyén lidu luong dung méi ding dé chiét tiéu hao it, nong do dich chiét thu dugc cao,
giam bot khau cat giam ap sau khi chiét; chiét trong trang thai dong va c6 thé tién hanh
& nhiét ¢ thuong nén thoi gian ngdm chiét ngan, cac thanh phan it bi phan huy nén tap

trong dich chiét twong dbi it.

Két qua va nhdn xét qud trinh chiét ché xanh bang nudc theo phwong phdp

nguoc dong lién tuc:

Khao sat va xay dung quy trinh chiét ché bang nudc trén hé thdng chiét 10ng/ran

nguoc dong lién tuc da giam dugc thoi gian chiét xuéng 4 gio cho mdi 100 kg nguyén
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liéu che kho, giam chi phi sir dung n-hexane va ethanol.

Tong cong tir 100 kg cheé kho nguyén lidu thu duoc 12,5 kg catechin tong sb, dat
hiéu suat chiét xdp xi 12,5 % Catechin tong s6 c6 mau vang nhat.

Két qua phan tich HPLC-MS thanh phan catechin ché xanh chiét theo phuong

phap nguoc dong lién tuc duwgc mo ta trén hinh 3.5.

PP2 VBA439 07-Oct-2013
22:51:10
PP2 S {Mn. 2x2): Sh {20,30.00 ) MS2ES-

106 SANLE Tic
6926
Area

41596014

L

4]
4.00 6.00 £.00 10.00 12 .00 14.00 16 00 18.00 20.00 22.00 24.00

Hinh 3. 5: Siac ky d6 HPLC-MS catechin tong s6 ché xanh chiét theo phuong phap
ngugc dong lién tuc
Tir sac ki do hinh 3.5 thiy rang Catechin tong s6 bao gom 4 hop chat ¢ ham
lugng cao (EGCG, EGC,EC, ECQG) va 13n mot sb hop chit c6 ham lugng rat nho, tir
d6 c6 ham luong tong cac hop chét catechin dat >90% theo HPLC trong d6 EGCG >
50% , caffeine <0,5%, bao quan trong lo thuy tinh kin mau nau tranh anh sang, nhiét
d6 bao quan nho hon 25°C. Ham lugng mét s6 catechin tong sd duge mo ta nhu trong

bang 3.2.
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Bdng 3. 2: Thank phan catechin tong sétheo phwong phdp ngirge dong lién tuc

Stt | Thoi gian luu (phut) MS Ham luong (%) Hop chét
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

Tir két qua chiét xuét catechin tir ché xanh theo hai phuong phap chiét 1 - Chiét
dun hoéi lwu véi ethanol VA 2 - Chiét Iong/rdn ngwoc dong lién tuc voi nwdc; thiy rang
ham luong % cua EGC chiét theo hai phwong phap chiét khac nhau nhiéu, chiét bang
ethanol theo phuong phap Soxhlet dat 13,12% trong khi d6 phuong phap chiét nguoc
dong lién tuc dat rit cao 29,24% . Vi chiét bang ethanol theo phwong phap Soxhlet
thuc hién ¢ nhiét d6 cao 78°C, ¢ diéu kién nay c6 kha nang EGC bi phan huy, ngoai ra
chiét bing ethanol céc tap chat chira chat béo va dau ciing bi kéo theo, mit khac trong
qua trinh tinh ché c6 budc chiét rira bang n-hexan ciing c6 thé EGC mat mat 1 phan.

Ham luong EGCG trong catechin tong sd chiét bang nudcdat 50,62 % thap hon
chiét bang ethanol dat 53,67 % khong dang ké, nhung hiéu suit chiét bang nudc dat
12,5 % cao hon han so véi phuong an chiét bﬁng ethanol chi dat 9,4 %, thém vao do,
trong qua trinh tinh ché c6 su hd tro thily phan cia axit citric & nhiét 46 thudng, loai bo
dugc budc chiét rira bang n-hexane, giam ton hao ethanol va chi phi chung cat ethanol
do sir dung nudc 1am dung mai chiét. Do vdy, xét vé mit trién khai cong nghé, phuong
an chiét nguoc dong bang nudc c6 wu thé hon han vé quy md, thoi gian va chi phi dung
moi, ngodi ra, viéc thu hoi phu pham caffeine va chlorophyll ciing d& dang hon do phan

chiét nay khong co mit cac tap chat béo va dau nhu khi chiét bang con.

Ldan ddu tién ¢ Viét Nam t6 chirc nghién ciru dp dung kj thudt chiét long/ran

nguoce dong lién tuc trong cong nghiép dé trién khai san xudt catechin tir ché xanh.
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3.2. NGHIEN CUU TACH VA TINH CHE CAC CATECHIN VA EGCG TU
CATECHIN TONG SO CUA CHE XANH
3.2.1. Nghién ciru lra chon chét hip phu cé thé tai sit dung Iam pha tinh tich sic

ky diéu ché EGCG tir catechin tong so ciia ché xanh

Két qua phan tich LC-MS cho thay catechin tong s6 cta ché xanh dugc chiét
bang phuong phap ngugc dong lién tuc c6 ham luong catechin dat tGi hon 97,94%,
trong d6 ham luong cua EGCG dat 50,62 %. Do do, da lya chon EGCG lam ddi tuong
chinh dé nghién ctru hidu qua tach sic ky trén cac loai pha tinh sic ky khac nhau véi
cac diéu kién trién khai sic ky khac nhau. Nhirng cot c6 duong kinh nho va 1lam voi
lugng nho chi mang tinh khdo sat so sanh quy mé phong thi nghi€ém con nhiing cot
duong kinh 16n dugc thyc hién véi luong phan tach 16n dé trién khai véi quy mo pilot
Qua d6 xay dung phuong phap cong nghé sic ky san xuat cac catechin tir ché xanh véi

hiéu qua cao.

3.2.1.1. Panh gia hiéu qua tich EGCG tir catechin tong so trén cdt silica gel bién
tinh bing pha dong sic ky

Phén tir lugng cta cac hop chat phenol thuong kha nho 300 - 1000 Dalton, thém
vao do ai lyc cua ching ddi véi silica gel trén cdt tach sdc ky rat manh. Do vay, khi
nghién ctru phan tach sic ky cac phenolic trén chat hap phuy silica gel, nguoi ta thudng
tim cach bién tinh silica gel dé giam hoat tinh cta pha tinh, tir d6 giam dugc thoi gian
phan tach va tiét kiém dung moi lam pha dong. Trong d6 mot phwong phap don gian
nhit 1a bién tinh tryc tiép pha tinh ngay trong qua trinh chay sic ky bang chinh dung
méi sic ky c¢6 pha thém mot s axit cacboxylic. Pdi véi cac catechin, thong thuong
nguoi ta hay pha axit formic hodc axit citric; trong truong hop tdch EGCG, axit citric
s& 1a lya chon tdi vu do chat nay la thuc phém va con dugc su dung lam chat 6n dinh

cho chinh cac san pham tir ché xanh [22].

Két qua tir 5 g catechin tong sd, da phan 1ap duoc 1,5 g chit EGCG tho.
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Tir 1,5 g EGCG thé nay duogc két tinh lai trong 0,5 ml dung dich axit citric 0,5
%, thu dugc 1,28 g EGCG 98 %.

m*100 _ 1,28*100

A A I4 . oh— —M = e
Hiéu suat tach dat: H% % EGCG* M 50,62% * 5,00

= 50,6 %.

3.2.1.2. Panh gia hiéu qua tich EGCG tir catechin tong so trén cot silica gel pha
lwong tinh RP/NP

Ngoai phuong phép bién tinh silica gel bing axit cacboxylic trong pha dong sic
ky, trong phong thi nghiém hodc & quy mé trién khai Pilot ¢c& nhé (Kilogram-LAB), c6
thé str dung cac loai silica gel da bién tinh sin bang cac nhoém thé gay trung tinh - vi du
cyanoisopropyl 1am pha tinh (cyanosilica gel - silica gel trung tinh) dé tach cac
catechin. Loai pha tinh nay c6 thé 4p dung chay sic ky theo ca hai loai hinh ria giai

pha thuong (NP) hodc pha dao (RP).

Két qua tir 2 g catechin tong sd, chung t6i da phan lap duoc 0,7 g EGCG tho;

két tinh lai thu dugc 0,6 g EGCG 98 %.
m*100 0,6 *100

Hiéu suat tach dat: H% = m = m

= 59,3 %.

Tuy nhién, phuong phap nay khi 4p dung dé tach Catechin ché xanh thuong gip
phai mot han ché: Cac catechin co kich thude phan tir nho, thém vao d6, mot bd phan
céc chat mau caroten va anthocyanin du trong Catechin téng s6 ché xanh bi hap phu
manh trong cyanoisopropyl silica gel. Do vay, luong dung mdi rira giai dé hoan nguyén
cot tach phai str dung twong dbi 16m so vai cot tach silica gel thong thuong.
3.2.1.3.Panh gia hiéu qua tach EGCG tir tong catechin trén cot Sephadex LH 20

Do tinh chét tan tt trong nudc va cic ancol cua cac catechin, phuong phap sic
ky phan bd dao pha ciing dugc ap dung dé tach diéu ché EGCG, trong d6 cac chat
mang pha tinh dugc st dung la dextran gel methylate (Sephadex LH20). Khi str dung

chat mang sephadex dugc hinh thanh theo ca hai co ché phan bd long/long va hap

phu/giai hap rdy phan tir molecular sieves.
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Két qua: Tir 0,5 g catechin tong s dd phan 1ap duoc 0,23 g EGCG > 90 %,
san pham sau khi ¢6 loai dung méi va két tinh lai thu duoc 0,21 g EGCG 98 %.

m*100  0,21*100
%EGCG*M  50,62%*0,50

Hiéu suét tach dat: H%= = 83,0 %.

3.2.1.4. Panh gia hiéu qua taich EGCG tir catechin tong so trén vat liéu polyme

x0p ¢6 18 trong mang phan tir 16n

Xuat phat tir cac két qua nghién ctru tach catechin trén cot sic ky ray phan tir
sephadex, di dugc bit dau tir nhitng nam 1980, va chinh thirc cong bd dang ky ban
quyén sang ché nam 2009 [31], hién nay cac cong ty san xuat hoa dugc da bat dau ap
dung cac loai vit liéu polyme hoat dong phan cuc c6 16 tréng 16n trén mang phén ti
(macroporous polar resin - von 1a cac chit mang trong sac ky trao doi ion) lam vat liéu

tach sic ky san xudt catechin, vi du: Amberlite®X AD-7; Diaion HP20 SS; .v.v...

Céc vat liéu resin trong sic ky trao ddi ion chu yéu 13 cac polystyren bién tinh,
¢6 16 trong trong mang ludi phan tir d 16n thich hop véi kich thudc phéan tir cac hoat
chat trong dugc phém, thém vao do, cac resin nay c6 kha nang hoat dong tinh di¢n va
tao lién két ion (sac ky trao do6i ion), co thé mé rong duoc kha ning tach cac hoat chit
trong duoc pham, von 1a cac chat kho tinh ché, thudng phai tich va lam sach theo
nhiéu budc bang nhiéu phuong phap khac nhau.

Luan an da tién hanh nghién ciru kha ning tach EGCG tir hdn hop Catechin tong
s6 ché xanh trén hai loai vat liéu: 1 - Nhya trao d6i ion ludng tinh Diaion HP 20 SS va
2 - Vat liéu polyme hap phu Polymeric AP 6.

al Pdnh gid hiéu qua tich EGCG trén cét sic ky Diaion HP20 SS

Diaion HP20 SS 1a nhuya polystyren bién tinh, c6 kha ning trao dbi, bat giir ion
v4i ca anion va cation (nhya trao ddi ion ludng tinh), do d6 dugc ap dung rong rai
trong dugc pham va cong nghé sinh hoc lam sic ky diéu ché tach loai cac mudi va ion

v6 co (desalting) khoi hdn hop san phim tho sau khi tong hop. Vit liéu ndy cling duoc
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stt dung lam pha tinh chay séc ky tinh ché cac glycosid va khang sinh tir rong bién.

Két qua: tir 0,5 g catechin tong s6 di phan 1ap duoc 0,15 g EGCG > 90 %, san

phém sau khi c6 loai dung moi va két tinh lai thu duoc 0,12 g EGCG 98 %.

m*100 012*100 47
%EGCG*M~  50,62%*050 "'
b/ Pdnh gi& hi¢u qud tach EGCG trén cét siic ky nap Polymeric AP 6

Hiéu suit tach dat: H%= 4%

Ttr nhitng nim 1990, cong ty Polymerics da phat trién loai nhira co-polymer trén
nén polystyren va polydivinylbenzen véi nhitng tinh chit twong ty mot sd loai resin
hién c6 trén thi truong, tuy nhién vat liéu nay c6 dic tinh hap phu cac hop chat hitu co
manh hon. Loai vét liéu méi nay di tim duoc Gmg dung trong y té 1am cot loc mau hd
tro cho thiét bi chay than nhan tao vd&i tén thuong mai Polymerics GmBH AP
(Adsorben Polymer). co-Polymer AP c6 tinh chit nghiéng nhiéu sang hudng hap
phu/giai hap, tinh trao d6i ion khong cao, tuy nhién cé thé ting cudong kha ning trao

d6i ion khi bién tinh v&i mot s6 nhom thé khac nhu acrylat hodc meta-acrylat.

Trong qué trinh nghién ciru phét trién tmg dung cta co-Polymer AP, cong ty
Polymerics GmBH ciing da khao sat tach catechin ché xanh trén vat liéu AP 6 va da

thu duoc mot sd két qua nhét dinh.

Nham muc dich thu thap thém thong s6 k§ thuat cho viéc lya chon mot loai hinh
sic ky diéu ché véi vat liéu pha tinh c6 thé thu hdi va tai st dung dé trién khai san xuat
EGCG, cung véi sy goi y tir cdng ty Polymerics, di khao sat dé danh gia lai hiéu qua
tach EGCG tur polyphenol che xanh trén cartridge AP 6.

Két qua: EGCG duogc rira giai ra & doan dung méi A 20 %; tir 0,1 g Catechin

téng s6 da phan lap dugc 0,03 g EGCG > 90 %.
m*100 0,03*100 593
%EGCG*M  50,62%*010°°"° ™

3.2.1.5. So sanh hiéu qua tach ciia cac phwong phap sic ky diéu ché tich EGCG

Hiéu suit tach dat: H% =

Ap dung cac phuong phép tach sic ky khic xa nhau vé ban chat co ché hinh
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thanh sic d6 dé nghién ctru tich EGCG tir hon hop catechin ché xanh, nhung cac sic

ky d6 cho két qua gan twong ty nhau.

EGCG sé 14 cdu tir cudi cung dugc rira giai ra khoi cot tach trong sé 3 catechin
chu yéu cua ché xanh (EC; EGC va EGCG), sic db sic ky 16p mong (TLC) dic trung
nhat cho cac két qua khao sat tach sic ky EGCG ( hinh 3.6).

Caffeine

EC
EGC

EGCG

— . A A - i s 3
Hinh 3. 6: TLC cé4c phan doan sic ky tach catechin tong sb

Hién tuong cac catechin dugc rira giai ra khoéi cot sdc ky theo mot thir tu giéng
nhau trén cac pha tinh sic ky khac nhau dugc giai thich do dic tinh bi hap phu manh
clia cac catechin trén bé mat pha tinh. Theo do6, cac catechin sé dugc rura giai theo thir
tu d6 phan cuc cta ting chat trong hdn hop dung méi. Pha dong sic ky duoc bién ddi
ting dan néng d6 metanol (gradient), cac catechin kém tan hon trong metanol s& duoc
giai hap ra trudc; Pén cac doan dung moi c6 nong dd metanol cao hon, cac catechin
tan t6t hon trong metanol s& dugc day ra sau. Riéng d6i véi sic ky pha dao, khong co
anh huong boi hiéu Gmg hap phu/giai hap, tht tu rira giai ciia cac catechin van khong
thay d6i - gidng nhu sac ky trao ddi ion va sac ky hap phu - Hién tugng nay c6 thé giai
thich duoc do sy c6 mit cla axit cacboxylic trong pha tinh (Nudc) va pha dong sic ky

(Metanol/nudc), cac catechin cé tinh axit thap hon s& dugc rira giai ra trude.

Ddnh gid hi¢u qud tich EGCG ciia cdc logi hinh sic ky:
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Két qua thong ké, tinh todn va danh gid hiéu qua tich EGCG cua cac loai pha

tinh sic ky dugc néu tom tat lai trong bang 3.3 dudi day:

Bdng 3. 3: Pdnh gid hiéu qua tach sac ky EGCG

Loai pha tinh sic ky Ty 1¢ S/ID Flicu suat) Hicu qu,é Dung moi
tich | tuyét doi

1. Pha thuong:
Silica gel 60 Merck (15-40 pm) 50/50 mm | 50,6 % | 5,840 |10ml MeOH
LichroPrep®CN (25-40 pum) 29/35mm | 593% | 3,926 | 2ml MeOH
2. Pha dao:

Sephadex LH 20 (40-63 pm) 0,59/50 mm| 83,0% | 0,830 1ml EtOH
3. Hap phu/giai hap:

Diaion HP20 SS (200 - 600 um) 0,59/30 mm| 47,4 % 0,915 1ml MeOH

Polymerics GmBH AP 6 (45 - 100 um)|0,1 g/10 mm| 59,3% | 0,687 |0,5ml MeOH

S/ID: Ty 1é lwong mau (g)/Puong kinh cét tach (mm)

Hiéu qua tuyét doi = Ty 1é S/ID x Hiéu sudt tach

Hi¢u qua tach cua vat liéu moi Polymerics GmBH AP 6 dat twong duong voi

Diaion HP20 SS va Amberlite®XAD-7 [34]. Tuy nhién vét liéu nay van dang trong qua

trinh thtr nghiém va phat trién thi truong, gia thanh van con cao ~ 10 1an so voi XAD-7

va ~ 5 1an so v&i Diaion HP20 SS.

Silica gel pha ludng tinh Si-gel CN c6 hiéu qua tach rat t6t, nhung gia qué cao

(2.400 USD/kg), bang ~ 20 lan so véi silica gel thong thuong va ~ 5 1an so vdi silica

gel RP-C18, do d6 loai vat lidu nay khong phai lya chon t6i wu dé trién khai tach san
xuat nguyén liéu hoa duoc cé gia tri khong 1on nhu EGCG (200 - 300 USD/kg 98 %).

Trong cong nghiép hdéa dugc & cac nudce tién tién, trong khung canh da dau tu

san sang cac hé thong li€én hoan, hoan thién va hién dai dé: 1 - Chung cat, c6 va tinh

66




ché san pham; 2 - Xir 1y, thu hoi va tinh ché dung méi dé sir dung lai; Lua chon tdi uu
lai 1a cac phuong phap st dung Diaion HP20 SS hoic Amberlite®XAD-7. Cac vit lidu
nhua trao d6i ion nay mic du c6 hiéu qua tach tuyét dbi thap, tuy vay cé gia thap (200 -
300 USD/kg), rat lau phai thay thé cot tach dé tai sinh (sau khoang 200 - 500 luot
tach). Dung méi st dung 1 isopropanol, metanol déu dé dang tinh ché mot bude bang
chung cét. San pham sic ky mic du kho cb cat (nhidu nudc) trong Pilot, nhung trong
cong nghiép van dé nay lai giai quyét dugc rat dé dang trén cac hé thong chung cit

chan khong hodc say chan khong quy mé 16n.

Két qua tinh théng ké trong bang 3.3 cho thiy Silica gel 60 Merck (15 - 40 um)
13 Iyra chon t6t nhat dé tach diéu ché EGCG trén quy mé trién khai Pilot ¢& nhé va vira
(< 100 Kilogram/nam). Tuy nhién, du c6 gia rat ré (150 USD/kg) nhung silica gel
thong thuong c6 han ché 1a nhanh phai thao d& cot sic ky dé tai sinh lai (sau khoang 20
- 50 lugt tach), s& hao hut mot phan nho, diéu nay vé lau dai anh hudng dén gia thanh
san pham. Xét trong diéu kién trién khai tach sic ky cong nghiép ¢ Viét Nam, thi day
chinh 13 mot cai tién moi c6 y nghia ung dung thuc té, gia thanh ha. Lan dau tién quy
trinh tach tinh ché EGCG bang phuong phéap sic ky cot trén silica gel pha thuong duoc
nghién ctru va tir d6 trién khai cong nghé pilot dat 100 lugt tach ma chwa mat hiéu luc.

Tu bang 3.3 cho théy du vao gia tr1 hiéu qua tuyétdéi thi lua chon tdi wu 13 st
dung Diaion HP20 SS két hop voi Sephadex LH 20. Luan 4n cung thanh cong trong
cOng nghé tach tinh ché cac catechin tir catechin tong s6 ap dung k¥ thuat sic ky long
hiéu nang cao HPLC str dung hé c6t tach lién hop Diaion HP20 SS va Sephadex LH 20
dat hiéu qua cao.
3.2.2. Nghién ctru va thir nghiém quy trinh cong nghé taich EGCG lugng 16n trén
hé théng sic ky 16ng MP/HPLC Pilot

Silica gel 60 Merck (15 - 40 pm) bién tinh bang pha dong sic ky 13 Iyra chon tdt
nhat cho tach sic ky dé thu nhan EGCG & quy mo Pilot ¢& vira va nho (< 100 kg/nidm),
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do d6 ching toi da nghién ciru khao sat xac dinh cac yéu td anh hudng dén qua trinh
tach Catechin tong s6 ché xanh trén cot sac ky MP/HPLC Silica gel 60 dé xay dung
quy trinh cong nghé san xuat EGCG.

3.2.2.1. Nghién ciru anh hwéng ciia toc do dong pha dong dén qua trinh tach sic

ky san xuiat EGCG
Két qua scc ky thir nghiém cho thdy:

Téc d6 dong 16n tir 60 ml/phit try 1én thi thoi gian tién hanh sic ky cho mdi
luot tach duoc rat gon xudng dudi 4 gid/ca, tuy nhién luong dung moi tiéu ton 16n va
cac pic sic ky bi kéo din rong, co hién tugng chong chép giita cac doan chira EGCG
v6i cac thanh phan khac; Toc d6 dong thap < 45 ml/phit hiéu qua tach cao hon, pic sic
ky sac nét hon, lwong dung mai tiéu ton it hon, nhung thoi gian thyc hién mot luot tach

lai qua dai, hon 7 gio/ca.

O téc d6 dong 45 ml/phut, hidu qua tach dat twong duong nhu cac trudng hop
tdc do thap, thoi gian mot luot tach sic ky 5 gid/ca. Nhu vay, toc d6 dong pha dong 45
ml/phut 13 pht hop nhét dé tién hanh tach hiéu qua EGCG trén cot sac ky Silica gel 60
ID 100 x L 520 mm.

3.2.2.2. Nghién ctru dnh hwéng ciia ty 1é khoi lwong miu diu vao dén qua trinh
tach sic ky san xuat EGCG

D3 tién hanh nghién ciru véi cac lugng mau 15 g, 30 g, 40 g, 50 g Catechin tong
s6, cOt tach c6 hién tuong bi qué tai & 40g va 50g, lugng EGCG tach ra bi 1an nhiéu EC
va EGC trén cot sic ky Silica gel 60 Merck kich thudc 100 x 520 mm.

Céc luot tach sic ky voi cac lugng mau tir 15 - 30 g Catechin tong sd; hiéu qua
tach dat rat tot, twong dwong vé6i két qua tach sic ky khao sat Iya chon loai hinh sic ky
va két qua khao sat Iya chon toc d6 dong pha dong. Tuy nhién, véi lwong miu qua
thap, van phai tiéu tbn mot lugng dung mai 16n, thém vao dé, thoi gian tach giam duge

cling khong dang ké.

68



Nhu vdy, 30 g Catechin téng sd 13 luong mau t6i wu dé tach sic ky didu ché
EGCG trén cot sac ky Silica gel 60 Merck kich thuéc 100 x 520 mm; twong tng véi ty
1& S/ID t6i vu 1 30 g/100 mm.

3.2.3. Nghién ciru phén tich cac catechin bang phwong phiap HPLC trén cdt sic
ky phéi hop Diaion HP20 va Sephadex LH20

Tir két qua nghién ctru hiéu qua tach sic ky EGCG trén cac loai pha tinh khéc
nhau, két hop voi tham khdo va cai tién cac phuong phap sic ky tach catechin trén thé
gidi; da xdy dung phuong phap cong nghé “Phdn Idp cdc catechin tir ché xanh bang
sdc ky 16ng hiéu nang cao sik dung cét sdc ky phoi hop Diaion HP20 SS va Sephadex
LH20 voi pha dong la hé dung moi ancol/nuoc”.

Diaion HP20 SS 1a loai resin dugc st dung lam chét mang ché tao vat liéu trao
ddi ion cationic hodc anionic; ban than resin nay co6 kha ndng trao ddi anion va cation.
Khi rira giai hdn hop catechin trong alcol/nudc qua cot sic ky nap chat mang nay, sé
gay ra sy khac biét vé 4i luc bi hip phu/giai hip phu cta catechin theo thtr tir kha ning
phén ly axit cac catechin trong dung méi [23, 24]. Tu d6 hiéu qua phan tach cac

catechin duoc nang cao khi hdn hop duoc rira giai qua cot tach loc gel Sephadex LH20.

Két qua nghién ciru phan tch cdc catechin bang phwong phdp HPLC trén cot
sdc ky phéi hop Diaion HP20 va Sephadex LH20

Cac phan doan sic ky phén tach tir catechin téng sd qua hé thong cot sic ky
Diaion HP20 SS/Sephadex LH20 di duoc kiém tra lai bang sic ky 16p mong silica gel,
dugc gop lai va danh s thtr tu theo thanh phan chinh. Sic ky @6 HPLC-UV cia qua
trinh tach cac catechin trén hé théng cot tach lién hop Diaion HP20 SS/Sephadex LH20
(hinh 3.7).
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Hinh 3. 7: Sic ky do tach catechin trén cot Diaion HP20 SS/Sephadex LH20

Tu sic ki d6 hinh 3.7 thu duoc 8 phan doan dugc md ta nhu so dd hinh 3.8. tiép

tuc khao sat 8 phan doan trén sic ki ban mong duoc sic ki ban mong hinh 3.9.
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“Catechin tong s6”
(259)

l

Cot séc ky Diaion HP20/Sephadex LH20

| | : ; | | | l

| ] ]| v \ Vi Vil vili
7651011 101,1=1270 12701380 1380—1453 14531664 1664—1817 18172792 279,2-300,0
phut phat phut phut phut phat phut phut

EC 80 % EGC80% | | EGCG75% | | EGCG 95 % Cac
(1,98 g) (2,29) (7.7 g) (8.0 g) anthocyanin
khac

Hinh 3. 8: So d6 phan tach catechin che xanh: EC; EGC; EGCG

| I mn N v Vi vl vl

Hinh 3. 9: Sic ky 16p mong (TLC) cac phan doan catechin
Két qua tir 25g Catechin tong s6 di thu dugc 8 phan doantrong d6 cac phan
doan III, V, VI va VII chita cac catechin chu yéu cta ché xanh. Cc phan doan chira
EC, EGC va EGCG duoc loai kiét dung méi ¢ nhiét d6 55°C, 4p sudt 80 mbar; cac chit
nay di dugc tinh ché bang cach két tinh lai trong dung méi thich hop.
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3.2.3.1. Danh gia phin doan III

Phan doan III bao gdm cac phan doan tir 127—138 phut, chira thanh phan chinh
epi-catechin (EC; Rs ~ 0,56) v6i ham luong dat > 80 % (LC/MS); két tinh lai trong
ethanol thu dwoc 1,98 g epi-catechin tinh thé hinh kim, mau tring; Phd ESI-MS m/z =
290,5 (M+) tuong mg v6i khdi lwong phan tir M=290 dvC; CTPT la CysH140g; diém
noéng chay t,.= 242°C.

Ph6 "H-NMR (hinh 3.10) xuét hién cac tin hiéu proton cta 1 vong thom doc lap
dang ABX tai 6,89 ppm (1H, d, 1 Hz, H-2"); 6,66 (1H, mbr, H-5") va 6,65 (1H, t, 3 Hz,
H-6"). Ngoai ra, phd "H-NMR con chi ra 2 proton methine vong thom tai 5,89 ppm
(1H, d, 2,5 Hz, H-6) va 5,72 (1H, d, 2,5 Hz, H-8). Tin hiéu ctia 2 proton methine mang
oxygen ciing xuat hién & 4,74 ppm (1H, brs, H-2) va 4,01 ppm (1H, mbr, H-3), day la
cac tin hiéu dic trung cho proton ton tai ¢ dang cis. Do twong tac véi proton H-3, 2 tin
hiéu proton methylene tai vi tri H-4 bi tach thanh duplet kép ¢ 2,49 ppm (H-4a) va 2,68
ppm (H-4b).

Phd *C-NMR (hinh 3.11) va DEPT ( hinh 3.12) xuét hién 15 tin hiéu carbon,
trong do6 c6 1 carbon methylene (28,2 ppm, C-4), 7 carbon methine va 7 carbon thom
bac 4. Trong s6 7 tin hiéu methine carbon, 5 tin hiéu trong khoang 94-117 ppm thudc
vé 5 carbon methine thom va 2 tin hiéu (8¢ 78,07 ppm va 64,95 ppm) thudc vé 2
carbon mang oxygen. Trong 7 tin hiéu carbon thom béc 4, ¢6 5 tin hiéu ¢ truong thap
trong khoang 144-157 ppm, chiing to cac tin hiéu nay phai thudc vé carbon mang

oxygen.

Tir cac két qua phan tich dit liéu pho ( bang 3.4), két hop véi phan tich pho
HSQC va HMBC, ta c¢6 thé du doan hop chat trong phin doan III thudc vé nhom chit
flavan. Két hop voi so sanh cic tai liéu tham khdo, c6 thé khang dinh, hop chat nay cé
ciu trac hoan toan phu hop véi cdu tric (2R,3R)-2-(3,4-dihydroxy-phenyl)chroman-
3,5,7-triol (EC).
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epi-Catechin
(2R,3R)-2-(3,4-dihydroxyphenyl)chroman-3,5,7-triol

Bang 3. 4: DJ chuyén dich héa hoc ciia epi-Catechin

Stt n (pPm) dc (ppm)
2 4,74 brs 78,07 d
3 4,01 mbr 64,95 d
. Ha: 2,49 m (overlap DMSO-dg) 28,19

Hb: 2,68 dd J = 4,5 Hz; 16 Hz
5 --- 156,52 s
6 589dJ=25Hz 95,13d
7 --- 156, 24 s
8 572dJ=25Hz 94,13 d
9 --- 155,77 s

10 --- 98,53 s
I’ --- 130,63 s
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=3 Hz 117,97 d

Dung mbi DMSO-d6; Néi chudn tetramethyl silan
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HA-EC-DMSO-C13CPD&DEPT

OH
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Hinh 3. 12: Pho DEPT ciia epi-Catechin

3.2.3.2. Danh gia phan doan V

Phan doan V bao gém cac phan doan tir 145,3—166,4 phut, thanh phﬁn chinh la
epi-gallocatechin (EGC; Rf ~ 0.4), ham luong dat 75 %; hop chat nay kho két tinh
trong ancol va nudc; di tinh ché lai trén cot sic ky nhanh silica gel (FC) thu duoc 2,2 g
EGC sach-tinh thé hinh kim mau tring nga; Pho ESI-MS m/z = 306,7(M+) tuong tng
v6i khéi luong phan tt M=306 dvC; CTPT Cy5H1407; diém nong chay t,.=276°C.

Phé *H-NMR (hinh 3.13) cho thdy hai tin hiéu proton cta 1 vong thom doc lap
tai 6,38 ppm (2H, brs, H-2", 6°). O trudng rat thap, tai 8,69 ppm (brs, ArOH-3’, 5°) va
7,92 ppm (ArOH-4") 1a c4c tin higu cia nhom hydroxyl gan véi vong thom. Ngoai ra,
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phé *H-NMR ciing chi ra 2 proton methine vong thom tai 5,88 ppm (1H, d, 2 Hz, H-6)
va 5,72 (1H, d, 2 Hz, H-8); 2 proton methine mang oxygen ¢ 4,66 ppm (1H, brs, H-2)
va 3,99 ppm (1H, d, 2 Hz, H-3) va 2 tin hiéu proton methylene ¢ 2,49 ppm (H-4a) va
2,68 ppm (H-4b).

Phé *C-NMR (hinh 3.14) va DEPT (hinh 3.15) ciing cho thdy 15 tin hiéu
carbon, trong d6 c¢6 1 carbon methylene (28,0 ppm, C-4), 6 carbon methine va 8 carbon
thom béc 4. Trong s6 6 tin hidu methine carbon, 4 tin hiéu trong khoang 94-106 ppm
thudc vé 4 carbon methine thom va 2 tin hiéu (8¢ 78,4 ppm va 65,3 ppm) thudc vé 2
carbon mang oxygen. Trong 8 tin hi¢u carbon thom béc 4, ¢6 6 tin hiéu ¢ truong thap
trong khoang 132-157 ppm, chimg to cic tin hidu nay phai thudc vé carbon mang

oxygen.

Tir d6 chuyén dich hoa hoc cua epi-Gallocatechin (bang 3.5) so sanh céc dir liéu
phé trén véi hop chat EC cho thay c¢6 su tuong dong, vi vay co thé du doan hop chét
trong phan doan V ciing thuéc nhom flavan. Két hop véi tu liéu phd tham khao, ¢ thé
khang dinh, hop chat ndy c6 cau trac hoan toan phu hop véi cau tric (2R,3R)-2-(3,4-
trihydroxy-phenyl)chroman-3,5,7-triol (EGC). Két qua phan tich phd cong hudng tir
hat nhan 1D va 2D NMR cho thdy cdu tric phu hop véi (2R,3R)-2-(3,4,5-
trinydroxyphenyl)chroman-3,5,7-triol (EGC).

epi-Gallocatechin
(2R, 3R)-2-(3,4,5-trihydroxyphenyl)chroman-3,5,7-triol
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Badng 3. 5: DY chuyén dich héa hoc ciia epi-Gallocatechin

Stt Jn (Ppm) dc (ppm)

2 4,66 brs 78,38 d

3 3,99dJ=2Hz 65,27 d

4 2,47ddJ=7Hz 16,5 Hz 28,04 t

2,67ddJ=5Hz, 16,5 Hz

5 9,11 brs (Ar-OH, C5) 156,44 s

6 588dJ=2Hz 95,41 d

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

8 572dJ=2Hz 94,44 d

9 --- 155,99 s

10 --- 98,95 s

1’ - - - 130,06 s
2’&6° 6,38 brs (2 H) 106,36 d (2 C)
3> & 5’ [8,69 brs (2 Ar-OH, C3* & C5’) 145,615 (2 C)

4’ 7,92 brs (Ar-OH, C4°) 132,395

Dung moi DMSO-d6; Ngi chudn tetramethyl silan

HA-EGC-DMSO-1H

............................

Hinh 3. 13: Ph6 'H-NMR cua epi-Galloatechin
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HA-EGC-DMSO-C13CPD
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Hinh 3. 14:Phé *C-NMR cua epi-Galloatechin
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Hinh 3. 15: Phé DEPT cua epi-Galloatechin

78



3.2.3.3. Danh gia phin doan VI va VII

Phan doan VI va VII gdm cac phan doan c6 thoi gian luu lan luot 13
166,4—181,1 phat va 181,1—279,1 phat c6 thanh phan cha yéu epi-gallocatechin
gallate (EGCG) véi ham luong 75 - 95 %:; tir cac phan doan ndy di tinh ché EGCG
bang cach két tinh lai trong dung dich axit citric 0,05 % sau d6 lam dong kho tao san
pham. Két qua da thu dugc 13,7 g EGCG: tinh thé hinh kim mau tring hong; Phd ESI-
MS m/z = 458,7 (M+) tuong tGng véi khéi luong phan tr M=458 dvC; CTPT Ia
C,,H15011; diém nong chay t,.=216°C.

Tur cac dit liéu phd *H-NMR (hinh 3.16), *C-NMR (hinh 3.17) va DEPT (hinh
3.18), ta c6 thé du doan hop chat chinh trong phan doan VI va VII ciing c6 bd khung

flavan.

Ph6 *H-NMR(hinh 3.16) cho thay tin hiéu cia 2 proton thom meta thudc vong A
tai 5,93 (1H, d, 2 Hz, H-6) va 5,83 ppm (1H, d, 2 Hz, H-8). Cac tin hi¢u proton thom
con lai tai 6,41 ppm (2H, brs, H-2°, 6°) va 6,81 ppm (2H, brs, H-2”, 6”) thudc vé cac
proton thom vong B va gdc galloy. Céc tin hiéu proton ctia nhom hydroxyl ciing xuét
hién tai truong rat thép tur 8,6-9,3 ppm. Hai tin hiéu proton methine dinh tu tai 4,95 va
5,37 ppm va 2 tin hiéu proton methylene tai 2,66 va 2,93 ppm (H-4a va H-4b) dac

trung cho cac proton thudc vong C.

Phé *C-NMR (hinh 3.17) va DEPT (hinh 3.18) cho thdy 22 tin hiéu carbon,
trong d6 c6 1 carbon methylene, 8 carbon methine va 13 carbon bac 4. O truong rat
thép c6 1 tin hi¢u carbon tai 165,3 ppm, day la tin hiéu dac trung cia nhom carbonyl
khong gan v6i vong thom. Ngodi ra, cac tin hiéu carbon ciing cho thay su hién dién ciia

gbc galloy, vong thom A, B va vong C cua khung flavan.

Tir phan tich dir liéu pho (bang 3.6) cling nhu so sanh voi cac phd cua hop chat
III, V va tu liéu tham khéo, c6 thé khang dinh hop chat trén c6 cau triic phu hop véi
(2R,3R)-2-(3,4,5-trihydroxyphenyl)chroman-3,5,7-triol (EGCG).
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epi-Gallocatechin gallate
(2R 3RS, 7 dihydraxy-243,4 SArhydroxyphenyl )chroman 341
3.4 S-tnihydroxybenzoate

Bdng 3. 6: DY chuyén dich héa hoc ciia epi-Gallocatechin gallate
Stt dn (ppm) dc (ppm)
2 4,95 brs 76,54 d
3 5,37 brs 68,06 d
4 Ha:266dJ=175Hz 25 78 t
Hb: 2,93 dd J=5Hz; 17,5 Hz
5 9,27 brs (Ar-OH, C5) 156,52 s
6 593dJ=2Hz 95,59 d
7 9,03 brs (Ar-OH, C7) 156,57 s
8 583dJ=25Hz 94,39 d
9 - - - 155,66 s
10 --- 97,45s
1’ --- 128,69 s
2>& 6> [6,41 brs (2 H) 105,56 d (2 C)
3’& 5 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
17 --- 119,37 s
2 & 67 6,81 brs (2 H) 108,74 d (2 C)
37 &5 (9,16 brs (2 Ar-OH, C3” &|145,435(2C)
4 8,86 brs (Ar-OH, C4”’) 138,59 s

Dung méi DMSO-d6; Noi chudn tetramethyl silan
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HA-EGCG-DMSO-1H
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Hinh 3. 16: Phé *H-NMR cua epi-Gallocatechin gallate
HA-EGCG-DMSO-C13CPD
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Hinh 3. 17: Phé *C-NMR cua epi-Gallocatechin gallate
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HA-EGCG-DMSO—-C13CPD&DEPT
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Hinh 3. 18:Pho DEPT cua epi-Gallocatechin gallate

Pay la lan dau tién, kj thudt sdc ky long cao dp sir dung hé théng cot tach sdc
ky Diaion HP20 két néi truc tuyén véi cét sdc ky loc gel Sephadex LH20 dwoc dp dung
va trién khai vao thir nghiém sdn xudt cong nghiép ¢ Viét Nam. Cong nghé méi da
chimg to hiéu qua phén tach tét EGCG va cac catechin ché xanh voi san pham thu
duogc co do sach cao > 95%. Phuong phéap c6 wu diém thoi gian phan tach sic ky ngan
v6i hiéu sudt tach cao, tiét kiém duogc thoi gian, dung moi va dic biét st dung duoc hé
dung mdi ethanol/nudc 1a dung moi thong dung, khong doc hai trong cong nghiép thuc

pham, hoan toan phu hop dé 4p dung vao san xuét trong cong nghiép [4].

Mic du cac catechin c6 ham luwong rat cao trong ché xanh, nhung viéc phan lap
riéng biét va tng dung cac hoat chat nay gip rit nhiéu khé khin do chung co cac ciu
tric gin giéng nhau va qua dé bi 6xy héa. Theo KM.Dzemukaze va cong sy dé dinh
lwong, phan 1ap va trién khai ap dung rong rai dugc catechin che xanh, quan trong nhét
la lam giam kha ndng bi oxi hda cta céc catechin do enzym, va tdc nhan moi truong

nhu anh sang, ham luong 6xy...[4], [10], [103].
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3.3. BAN TONG HQP DAN XUAT O-ACETYL CUA CAC CATECHIN CHE
XANH VA PANH GIA MUC PO SUY GIAM HOAT TINH DON GOC TU DO
3.3.1. Ban tong hop cac din xuit acetyl ciia catechin dé danh gia méc d suy giam

hoat tinh

Hoat tinh don cac géc tu do cta céac catechin ché xanh cao hon hin cac chét
chdng 6xi hoa vitamin C, vitamin E, resveratrol... [49]. Tuy nhién cac catechin nay rat
dé bi phan hiy béi nhiét d6 va anh sang, 1am cho kha ning tng dung cua chiing bi gidi

han rat nhicu.

Nhiing nghién ciru gan day cho thiy rang cac din xuét cia cac catechin c6 kha
nang tmg dung rong rii hon boi tinh bén cao hon. Tham chi mot sd dan xuét cua cac
catechin ché xanh xuat hién hoat tinh méi manh hon EGCG, chéng han nhu dan xuét
metyl cua catechin c¢6 hoat tinh chdng di tng cao hon [71], ddn xuit acetyl cua
catechin ¢ hoat tinh wrc ché protein manh hon [69, 70], dan xuét glycosyl cua catechin
kho bi 6xy hoa chuyén mau hon (anti-browning) [72]. Do d6, ngay cang nhiéu nghién
clru tap trung vao cai bién cac catechin nham ting do bén va kha ning ung dung cia
ching. Trong luan an thuc hi¢n acyl hoa cac chit EC, EGC va EGCG nham tao ra cac
dan xuét acetyl cua catechin, khao sat danh gia mtc do suy giam kha ning bi 6xy hoa

cua céac dan xuat nay.

Phan tng ban tong hop duogc thuc hién véi nhitng diéu kién phan tng don gian,
d& thuc hién. Hoa chat sir dung an toan, dé kiém. Khong str dung nhiing hoa chat doc
hai nhu pyridin [9], N,N- dimethyl amino pyridin [10]. Pay 1 wu diém Ién cia phan
tmg nay. Tir 46 khao sat danh gia mirc d6 suy gidm kha ning bi 6xy hoa cuia cic dan
Xuét nay.

Phan g acyl héa céc catechin di tir nguyén liéu dau 1a EC, EGC va EGCG
(san pham duoc tach, tinh ché trén cot sic ky) dugc acyl héa bang anhydrit acetic &

nhiét d6 0-5°C trong 24h. Theo so d6 phan tng sau:
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OH

Ac,0
0-5°C;24 h

OOCCH,4
EC acetate

OH

OH

EGC EGC acetate

0OCCH,

OOCCH,
Ac,0;
0-5°C;24h
EGCG E—— EGCG acetate

0O0CCH,

Hinh 3. 19:So d6 phan tng acyl héa cac catechin

Céc san pham cta phan g duogc tach va tinh ché trén sic ky cot nhanh:

+ Phan doan chita chat EC acetate dwgc rira giai ra véi pha dong sac ky la
CH3OH/CHCI; gradient tir 0% dén 5% metanol theo thé tich. Sau d6 phan doan chat
nay dugc tinh ché lai voi hé pha dong n-hecxan/EtOAC - 2 : 1 (v/v). Phan doan chta
EC acetate tinh khiét dugc ¢ loai dung mdi & nhiét do 55°C, ap suat 80 mbar va két
tinh lai trong dung moi EtOAc. Tinh thé EC acetate thu duoc hinh kim, mau trang,

+ Lam tuwong tu nhu qua trinh tinh ché phan doan chira chit acyl EC véi phan

doan chira chat acyl EGC thu duoc tinh thé acyl EGC hinh kim, mau trang.
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+ Phéan doan chtra chit EGCG acetate thu duoctinh thé EGCG acetate hinh kim,

mau hong nhat.

Céu tric cta cac dan xuét acetyl d3 duoc khing dinh bang phd cong huong tir
hat nhan 1D va 2D NMR trén may Bruker AVANCE 500MHz tai Vién Hoéa hoc, Vién
Khoa hoc va Cong nghé Viét Nam. Po chuyén dich hoa hoc (5 ppm) duge xac dinh

theo ndi chuan Tetrametylsilan va tin hiéu dung méi do pho.

So sanh dit liéu phd epi-catechin/epi-gallocatechin/epi-gallocatechin gallate véi
dir liéu pho epi-gallocatechin acetate/epi-gallocatechin gallate, O-octaacetyl, ta thiy co
su tuong dong, ngoai trir su bién mat cua cac tin hiéu proton ctia nhom hydroxyl va
thay vao d6 1a sy xuat hién cia cac proton methyl khong gan vong thom (tin hiéu dic
trung 8y 2,3 ppm va 8¢ 21 ppm) cung tin hiéu cua nhém carbonyl khong gin tryc tiép
v6i vong thom (tin hiéu dic trung 8¢ 166-170 ppm). Vi sy thay doi tin hiéu nhu trén
c6 thé duy doan viéc ban tong hop dan xuat acetyl cta cic catechin ché xanh epi-

catechin, epi-gallocatechin va epi-gallocatechin gallate da thanh cong.
3.3.1.1. Hop chit epi-Catechin acetate (I)

Hop chat I két tinh lai trong ethyl acetate, tinh thé hinh kim mau tring, diém
néng chay 142 - 144°C, phd ESI-MS m/z = 458,5 (M+) tuong ung véi khdi luong
phan tor M=458 @vC; CTPT la Cy3H»,04. Két qua phan tich phé cong huong tu hat
nhan 1D NMR (hinh 3.20, hinh 3.21, hinh 3.22, bang 3.7) va 2D NMR cho thiy cau
trdc hoan toan phu hop véi (2R,3R)-5,7-O-diacetyl-3',4'-O-diacetylepicatechin
(EC acetate).

H,CCO0

OOCCCH,

opi-Catechin acetate
(2R 3R).5 7-O-diacetyi-3' 4-O.diacetylepicatactin
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Bdng 3. 7: DJ chuyén dich héa hoc (3) ciia epi-Catechin acetate

Stt o (PPM) dc (ppm)

2 517dJ=5Hz 77,93 d

3 419m 63,35 d

4 Ha: 2,6 m 28,81t

Hb: 2.8 m

5 --- 149,98's

6 6,62dJ=25Hz 107,43 d

7 --- 149,07 s

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

9 --- 111,46 5

10 --- 79,195

I --- 137,91

2 741dJ1=2Hz 122,16 d

3 --- 141,59s

4 --- 141,36 5

5 7,28m 123,05d

6 737dJ=2Hz 125,16

C=0 (C5) --- 155,24 5
C=0 (C7) --- 168,36 5
C=0 (C3") --- 168,54 5
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;, (COO-C3") 2,29 br (3H) 20,49 q
CH, (COO-C#) 2,30 br (3H) 20,49 g

Dung méi CDCls; Noi chudn Tetramethylsilan
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Ha-Acyl-EC-DMSO-1H
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Hinh 3. 22: Phd DEPT cua EC acetate

3.3.1.2. Hop chat epi-Gallocatechin acetate (11)

Hop chat II két tinh lai trong ethyl acetate, tinh thé hinh kim mau tring, diém
néng chay 114 - 115°C, Pho ESI-MS m/z = 516,1 (M+) tuong ung véi khdi lugng phan
tt M=516 dvC; CTPT la C,sH,,0;,. Két qua phan tich phé cong huong tr hat nhan 1D
NMR (hinh 3.23, hinh 3.24, hinh 3.25, bang 3.8) va 2D NMR cho thay cau trac hoan
toan phu hop vai (2R,3R)-5,7-O-diacetyl-3',4',5'-O-triacetylepigallocatechin
(EGC acetate).

OOCCH,

epi-Gallocatechin acetate
(2R 3AR).5.7-O-diacetyl. 3’ 4' 5.0 tnacetylepsgallocatechin
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Bang 3. 8: PG chuyén dich héa hoc (5) ciia epi-Gallocatechin acetate

Stt Ju (Ppm) dc (ppm)

5.01s 77,79d

4,26 m 65,15 d

4 2,83 m 28,36 t

2,90 m

5 - 154,76 s

6 6,66 d J = 2,5 Hz 107,96 d

7 - 150,06 d

8 6,56 d J = 2,5 Hz 108,84 d

9 - 149,67 s

10 - 110,10's

1’ - 134,38 s
2 &6 7,25 br (2 H) 119,01 d (2 C)
&S 136,41 s (2 C)

4 - 143,51 s

C=0 (C5) - 166,92 s

C=0 (C7) - 168,46 s
C=0 (C3’ & C5°) - 167,92 5 (2C)

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

CH, (COO-C5) 2,27 5 (3H) 20,16 g

CH5 (COO-C7) 2,29 br (3H) 20,61 q
CHs (COO-C3’&C5") 2,29 br (6H) 20,74 q (2C)

CH5 (COO-C4°) 2,296 br (3H) 21,07 g

Dung mdi CDCl,; Néi chudn tetrmethyl silan
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Ha-Acyl-EGC-CDC13-1H
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Hinh 3. 23: Phd *H-NMR cua EGC acetate
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Hinh 3. 24: Phd *C-NMR cua EGC acetate
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Hinh 3. 25: Ph6 DEPT cua EGC acetate
3.3.1.3. Hop chit epi-Gallocatechin gallate, O-octaacetyl (111)

Hop chat IIT két tinh lai trong ethanol, tinh thé hinh kim mau tring nga, diém
néng chay 102 - 105°C, pho ESI-MS m/z = 795 [M+H]" tuong tng véi khoi lugng
phan tr M=794 dvC; CTPT la C3gHz4016. Két qua phén tich phd cong hudng tir hat
nhan 1D NMR ( hinh 3.26, hinh 3.27, hinh 3.28, bang 3.9) va 2D NMR cho thay céu
tric hoan toan phu hop vdi (2R,3R)-5,7-di-O-acetyl-3',4',5'-triacetyl-epigallocatechin-
3-0-(3",4",5"-O-triacetyl)gallate (C) (EGCG acetate)

OOCCH;,

ep/-Gallocatechin gallate, O-octaacety!
(2R AR5 T-di-O-acotyl-¥ 4' 5'-tnacatylepigaliocstechin-3-0(3" 4 5"-O-tnacetyl jgaiate
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Bang 3. 9: Do chuyén dich hoa hoc cua EGCG acetate

Stt on (ppm) dc (ppm)
2 5,06br 76.84d
3 5.43br 67,59 d
4 Ha: 2,76 d J = 17,5 Hz 25,99 t
Hb: 3,00 dd J = 3,5 Hz; 23,5

5 --- 156,39

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

1’ --- 128,22 s
2 &6 6,42 m (2 H) 105,55 d (2 C)
3&5 145,44 s (2 C)

4 --- 132,51 s

-COO- - - 165,19 s

1 --- 119,16 s
27 & 67 6,83 m (2 H) 108,72 d (2 C)
37 &5 145,43 5 (2 C)

4 --- 138,65 s

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) 165,19 s (2 C)

C=0 (C4”) --- 172,05 s

CH3COO (C4’ & C4”) 1,91 br * 20,79 *

CH,COO (Ar) 2,23-227m* 20,59 *

Dung mdi DMSO-dg; Ngi chudn Tetramethylsilan

* Tin hiéu ch(fng chdp
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Ha-Acyl-EGCG-DMSO-C13CPD&DEPT @
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Hinh 3. 28: Pho DEPT ctia EGCG acetate
3.3.2. Panh gia mirc d6 suy giam hoat tinh don goc tu do DPPH ciia cic din xuat

O-acetyl so v@i cac catechin che xanh

Céc catechin ché xanh va din xuat acyl dugc danh gia hoat tinh chéng oxi hoa
bang phuong phap danh gia kha nang quét gbc ty do DPPH tai Phong Hoéa sinh tng
dung, Vién Hoéa hoc, Vién Khoa hoc va Cong nghé Viét Nam.

Két qua thtr hoat tinh don goocsc tu do DPPH cua cac catechin va dan xuit O-

acetyl thu dugc nhu trén bang 3.10.
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Bang 3. 10: Két qua khdo sdt hoat tinh don goc tir do DPPH ciia céc Catechin va dan
xuat O-acetyl

o, ECso cta cac Catechin ECsp cua cac Catechin
STT Mau goc ,
g0c acetate
1 epi-Catechin 7,08 pg/ml 45,64 pg/ml
2 epi-Gallocatechin 4,60 pg/ml 52,99 pg/ml
3 |epi-Gallocatechin gallate 5,00 pg/ml 34,58 ug/ml
Déi chung duong
4 8,23 pg/ml 8,23 pg/ml
Resveratrol

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

Két qua thir hoat tinh chdng oxy héa cho thiy epi-catechin acetate c6 hoat tinh
giam 7.5 1an so voi chat goc EC, epi-gallocatechin acetate c6 hoat tinh giam 10 1an so
v6i chat gbc EGC; dan xuat EGCG acetate suy giam hoat tinh it nhat, bang ~ 7 1an so
vo1 EGCG nhung lai c6 hoat tinh manh nhét. Hoat tinh chéng oxy hoa cua céc din xuét
ndy tuy gidm nhung van kha cao vé&i gid tri EC50 tir 34,58 - 52,99 pg/ml. Tinh tan
trong nudc cua cac dan xuit nay gan nhu khong thay doi: epi-Catechin acetate van 1a
chat khé tan trong nuéc nhu EC, dan xuit EGC acetate va EGCG acetate déu tan t6t
trong nudc. Hoat tinh chong oxy hoa cia cac dan xuat ndy giam nhung lai lam ting do
bén cua dan xuit & diéu kién thuong, nho d6 ma kha ning tng dung cua cac dan xuat

nay tang lén.
Dy la nhitng két qua rat dang chu y:

+ Viéc cac catechin suy giam hoat tinh don gdc tu do sau khi cac nhém hydroxy
bi thay thé bai O-acetyl dd néu ra goi ¥ vé vai tro quan trong ctia cac nhoém hydroxy

trong moi lién quan gitta cau truc cua cac catechin voi hoat tinh chong 6xy hoa;
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+ Céc dan xuit acetyl khong thay doi nhidu vé tinh chat vat 1y, hoat tinh don gbc
tu do suy giam phan nao nhung van duy tri & mic cao do vdy ma s& mo ra duoc kha
ning ung dung rong rii hon do co tinh bén cao hon. Viéc nghién ctru sdu hon vé tng
dung hoat tinh ctia cac catechin ché xanh va cac dan Xuét trong duoc phém va thuc

pham di va dang duoc ching toi tiép tuc & mot cong trinh khac.

Pay la lan dau tién ¢ Viét Nam bdan tong hop va cong bé dir liéu phé NMR cdc
dan xudt O-acetyl ciia EC, EGC va EGCG. Pdy ciing la lan ddu tién ¢ Viét Nam thyc
hién cdc khdo sat doi chiéu hoat tinh don go”'c ti do cua cdc cac catechin ché xanh EC,

EGC va EGCG ciing véi cdc dan xudt acetate.

3.4. NGHIEN CUU QUY TRINHTHU NHAN CAFFEINE TU CAO CHIET
CHE XANH

Két qua phan tich Catechin tong sé thu nhan bang phuong phap chiét Soxhlet
cho thay sy c6 mat cua it nhat 12 hop chat c¢6 thoi gian luu khac nhau, nhung van xuat
hién mét luong nho caffeine (Rt - thdi gian luu khoang 12 phut; sic dd hinh 3.3).
Trong khi d6, khi chiét ché xanh theo phuong phap chiét nguoc dong lién tuc, diép luc
va caffeine da dugc tach triét dé sang phén dich chiét chloroform. Do vay da lya chon
trién khai cac nghién ctru tiép theo vé cong nghé tach, tinh ché caffeine va catechin dua
trén cac phan chiét nhan duoc khi khao sat phwong phap Chiét nguoc dong lién tuc.
3.4.1. Quy trinh tach va tinh ché Caffeine

Caffeine tir dich chiét ché xanh sau khi thuy phan véi chlohydric acid (dich thay
phan) duoc tinh ché bang phuong phap sir dung dung moéi hitu co dé két tinh lai nhiéu
lan va két hop tdy mau bang than hoat tinh.

Két qua nhan dugc cac dich loc ethyl acetate dugc gop lai, ¢6 loai kiét dung moi
thu nhan cao chiét mau xanh luc dam, phén chiét nay chira cac chlorophyll va carotene.

Tir phan tinh thé thd thu duoc Caffeine két tinh hinh kim, mau trang c6 ham luong
98% (hinh 3.29).
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Hinh 3. 29: Hinh anh két tinh caffeine

3.4.2. Xac dinh cAu triic héa hoc ciia caffeine biang phwong phap pho
Caffeine nhan dugc c6 dang két tinh hinh kim, mau tréng.

Ph6 ESI-MS xuét hién pic tai m/z = 195 [M+H]" twong ting véi khdi luong phan
tir 14 M=194 dvC; CTPT 1a CgH1oN,4O,; diém ndng chay t,.=238°C.

Phan tich bang sic ky 16p mong, caffeine cho vét chat c6 Ry ~ 0,9 phéat quang
mau hdéng dudi anh sang tir ngoai 360 nm (TLC véi hé dung méi trién khai
Chloroform/Methanol/Citric acid 0,5 % theo ty 1¢ thé tich 3:2:0,2).

Ph6 "H-NMR (hinh 3.30) cua hop chat caffeine thé hién 3 tin hiéu singlet H-10
& 3,88 ppm; H-12 & 3,19 ppm va H-14 & 3,39 ppm, két hop véi HSQC cho thiy 3
tuong tac gan giita C-10 (33,05 ppm) v6i H-10 (3,88 ppm); cta C-12 (27,40 ppm)véi
H-12 (3,19 ppm) va C-14 (29,30 ppm) véi H-14 (3,39 ppm). Két hop dir kién phd
DEPT 135 tai cac do dich chuyén C-10; C-12; C-14 khang dinh 3 tin hiéu singlet trén
phu hop véi 3 nhom CHs.

Trén phé 'H-NMR tin hiéu cua proton H-2 tai 7,97 ppm, két hop véi HSQC ta
thiy c6 su twong tac gan gitta C-2 (142,73 ppm) véi H-2 (7,97 ppm). Dua vao phd
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DEPT 90 ta thiy c6 tin hiéu CH tai d6 chuyén dich C-2 (142,73 ppm). Do vay tin hiéu

H-2 trén phd 'H cho ta 1 proton cua carbon olefinic.

Phé *C-NMR (hinh 3.31) va phé DEPT 135 & 90 (hinh 3.32) cua caffeine cho
tin hi¢u ctia 3 nhom CHj; tai C-10 (33,05 ppm); C-12 (27,40 ppm); C-14 (29,30 ppm)
va 3 cacbon sp? C-2 (142,73 ppm); C-4 (106,56 ppm) va C-9 (148,07 ppm). Trén phd
3C-NMR ta con thiy tin hiéu cua C-5 tai (154,50 ppm) va cia C-7 tai (151,01 ppm).
Hon nita v6i phd DEPT 135 va DEPT 90 khong thay xuat hién tin hi¢u dich chuyén
nao ctia CHs, CH, va CH tai 154,50 ppm va 151,01 ppm, hon nita d6 chuyén dich cia
cac carbon nay nam trong khoang tir 150 - 185 ppm nén c6 thé quy két day 1a 2 carbon

cua nhom amid (NC=0).

Phd 'H-NMR, *C-NMR va DEPT cua caffeine da phan lap dugc (hinh 3.30,
hinh3.31, hinh 3.32), ph6 1D va 2D NMR (phu lyc).

Ha-Caffeine-DMSO-1H

11 10 9 A 7 6 5 4 3 2 1 0 ppm

Hinh 3. 30: Phd *H-NMR cua Caffeine
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Badng 3. 11: B¢ dich chuyén héa hoc cia Caffeine

Stt Jn (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

Nhu vay tu cac dir kién MS, 1D NMR ( bang 3.11) va 2D NMR va céc tinh chét
vat 1y hoan toan phu hop véi cau tric hop chat 1,3,7-trimethyl-1H-purine-2,6(3H,7H)-
dione (caffeine) (hinh 3.33).

Hinh 3. 33: Cau trac hoa hoc cua Caffeine
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KET LUAN
Lu4n 4n dd nghién ctru cong nghé chiét/tach cac catechin chu yéu cia ché xanh
Viét Nam (Camellia sinensis) nhdm phuc vu cho céng nghiép duwoc phim va thuc

pham va da thu duoc nhing két qua sau:

1. Pa x4y dung duoc quy trinh cong nghé quy mé pilot chiét tachcatechin cheé
xanh bang dung moi nudc theo k¥ thuat chiét 1ong/rin nguoc dong lién tuc va so sanh
v6i quy trinh chiét ethanol theo phuong phap Soxhlet, két qua cho thdy: Ham luong
EGCG trong catechin tong sb chiét bang nudc dat 50,62 %, chiét bang ethanol dat
53,67 %; Nhung hiéu suét chiét bang nudc catechin tong sé dat 12,5 % so v6i 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 méi va tinh an toan sinh hoc.

Pay la lan dau tién ¢ Viét Nam da t6 chire da xdy dung dwoc quy trinh véi quy
mo pilot dp dung ky thudt chiét long/ran ngwoc dong lién tucdé phan Idp catechin tir
che xanh.

2. P nghién ctru hoan thién cong nghé phan 1ap va tinh ché caffeine voi ning
suat dat ~ 1 % so véi nguyén li¢u ché xanh. Caffeine thu duoc dat tiéu chuan duoc

dung USP 35 ctia Dugc dién My.

3. bi nghién ctru so sanh hiéu qua tach cua cac phuwong phap sic ky diéu ché
tach EGCG véi cac loai pha tinh sic ky khic nhau nhu pha thudng, pha dao, hap
phu/giai hap. Tir d6 st dung gia tri hidu qua tuyétdoidua trén cac yéu td vé ty Ié giita
lwong catechin t(fng sé/dwo"ng kinh cét téch nhéan véi hiéu sudt tach dé luya chon hé cot
tach riéng r& cac catechin EC, EGC, ECG, EGCG tir catechin tong s6.Pa xay dung
dugc quy trinh tachtinh ché cac catechin tir catechin tong s6 ciia ché xanh ap dung k¥
thuat sac ky long hiéu niang cao HPLC sir dung hé cot tach lién hgp Diaion HP20 SS va
Sephadex LH 20 véi hiéu suét tach dat trén 90 %, cac catechin c6 do sach > 95% déap
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mg chét luong trong dugc pham.

Pay la lan dau tién, ky thudt sdc ky long cao dp sie dung hé thong lién hop cot
tach sdc ky Diaion HP20 va cét sdc ky loc gel Sephadex LH20 dwoc dp dung va trién

khai vdo thir nghiém sdn xudt ban céng nghiép & Viét Nam.

4. Pa danh gia kha nang don géc tor do ECspctia cac catechin ché xanh EC,
EGC, EGCG tuong tng 1a 7,08; 4,60; 5,00 ug/ml. Két qua cho théy, cac nhom
hydroxy-aren trong cau triic catechin c6 vai trd quan trong trong hoat tinh chdng 6xy

hoa cua céc chat nay.

5. Pa nghién ciruban tong hop dugc cac dan xuat O-acetyl cia cic catechin EC,
EGC va EGCG khéng sir dung dung moéi pyridin. Pa dénh gia kha niang don gbc tu do
clia cac dan xuat acetate va so sanh véi catechin gdc, resveratrol. Cac dan xuat acetyl
c6 hoat tinh don gdc tir do suy gidm so v&i catechin goc nhung van duy tri & muc cao:
EC O-acetyl; ECG O-acetyl va EGCG O-acetyl co gia tri ECg tuong tng la 45,64
ng/ml; 52,99 pg/ml va 34,58 pg/ml. Su suy giam hoat tinh don gbc tu do ctia cic dan
xudt catechin O-acetyl lai 1am ting tinh bén va 6n dinh cia cac chat nay.

6. D3 4p dung cac phuong phap vat 1y hién dai HPLC/MS; 1D va 2D NMR dé
phan tich, xac dinh ciu tric va do tinh khiét cta cc catechin va dan xuit O-acetyl cua
EC, EGC va EGCG. Céc hop chat nay dd duoc khang dinh cdu trac phu hop, dat do
tinh khiét > 95 %.
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NHUNG PONG GOP MOI CUA LUAN AN
V& mit nghién ctru co ban, cac két qua nghién ctru cua ludn 4n s& gbp phan
thém vao nhitng hiéu biét va kién thiac vé mat hda hoc cua céc catechin tir ché xanh,
téng hop cac dan xuat, ddnh gia hoat tinh sinh hoc nham dap ng nhu cau cap thiét 1a
tim ra nhiéu loai thuéc méi v6i nhitng hoat tinh quy bau dé chita cic bénh thong
thuong ciing nhu cic bénh hiém nghéo. Két qua cta ludn an ciing nham tim ra va ap
dung cac k¥ thuit, cong nghé méi tién tién phan 1ap, tach tinh ché va chuyén hoa céc

catechin tir ché dat d6 tinh khiét cao dé phat trién cac san phém hoéa duoc.

Vé mit thuc tién, két qua nghién ctru cua ludn an la co sé khoa hoc dé xay dung
cac quy trinh phan 1ap, tach tinh ché catechin dic biét 13 EGCG & quy md ban cong
nghiép tao ra ngudn nguyén liéu dé tién hanh tong hop hodc ban tong hop ra céc hoat
chét hitu co thién nhién 1am dugc pham, dong gbp vao viée phat trién chung ciia nganh

cong nghiép hoa dugc Viét Nam.

1. Luan 4n di thanh cong trong viéc ap dung cong nghé tién tién chiét 1ong/ran
nguoc dong lién tuc st dung dung moi l1a nudc véi sy hd tro cta axit citric dé phan 1ap
catechin tir ché xanh (Camellia sinensis L.)& quy mo 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 luong > 90 %, trong d6 EGCG > 50 %. K¥ thuét nay
hoan toan phu hop dé ap dung vao san xuat cac hop chat hitu co héa duoc va thuc pham
chtrc ning. Pay 1a lan dau tién ¢ Viét Nam k¥ thuat chiét 1ong/rin nguoc dong lién tuc
phan 1ap catechin tir ché xanh dugc thuc hién & quy mo ban cong nghiép.

2. Pa xay dung dugc cong nghé tach tinh ché cac catechin tir catechin tong sd ap
dung k¥ thuat sic ky 16ng hiéu niang cao HPLC sir dung hé cot tach lién hop Diaion
HP20 SS két ndi truc tuyén véi cot sic ky loc gel Sephadex LH20 dat hiéu qua cao voi
thot gian phan tach sic ky ng'fm, hiéu suét tach dat ~ 80 %, céc catechin chu yéu EC,
EGC va EGCG c6 d6 sach > 95% dat dé tmg dung trong dugc pham. Lan dau tién & Viét

Nam k¥ thuat sic ky long hiéu niang cao st dung hé théng cot tach lién hop dugc ap dung
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va trién khai ban cong nghiép tach catechin.

3.Pi xay dung duoc quy trinh tich tinh ché EGCG bang phuong phép sic ky
cot trén silica gel pha thuong bang cach bién tinh truc tiép pha tinh nay ngay trong qué
trinh chay sic ky bang chinh dung moéi sic ky c6 pha thém axit citric, ddy 1a mot cai
tién c6 dong gop mdi vé mat cong nghé co y nghia ing dung thuc tétrién khai tach sic
ky cac catechin quy mé ban cong nghiép ¢ Viét Nam nhidm ha gi4 thanh. Lan dau tién
quy trinh tach tinh ché EGCG bang phuong phép sac ky cot trén silica gel pha thuong
dugc nghién ciru va tir d6 trién khai cong nghé pilot dat 100 luot tich ma chua mat

hiéu luc.

4. Pi ban tong hop duoc cac dan xuit O-acetyl cua cac catechin EC, EGC va
EGCG. Pi danh gia kha nang don gdc tu do cia cac catechin ché xanh va cac din xuat
acetate ddi chiéu voi Resveratrol. Cac dan xuét acetyl c6 hoat tinh don gbc tu do suy
giam so v&i catechin gdc nhung van duy tri & mitc cao: EC O-acetyl; ECG O-acetyl va
EGCG O-acetyl co gia tri ECsg twong tng la 45,64 pg/ml; 52,99 pg/ml va 34,58 ng/ml.
Sy suy giam hoat tinh don gbc tu do cta cic dan xuat catechin O-acetyl lai lam ting

tinh bén va 6n dinh cua cac chat nay.
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HA-EGC-DMSO-C13CPD
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HA-EGC-DMSO-HSQC
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Pho MS va NMR cua epi-gallocatechin gallate
(EGCG)
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HA-EGCG-DMSO-C13
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HA-EGCG-DMSO-HMBC
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Pho NMR cuia epi-Catechin acetate
(EC acetate)
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Ha-Acyl-EC-DMSO-C13CPD
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Ha-Acyl-EC-DMSO-COSYGP
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Ha-Acyl-EC-DMSO-HMBEC
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Pho NMR cuia epi-Gallocatechin acetate
(EGC acetate)
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Ha-Acyl-EGC-CDC13-C1l3CPD
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Ha-Acyl-EGC-CDC13-HSQC
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Ha-Acyl-EGC-CDC13-HMEC
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Pho NMR cuia epi-Gallocatechin gallate,
O-octaacetyl (EGCG acetate)
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Ha-Acyl-EGCG-DMSO-C13CPD
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AQ 1.0420883 sec
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Ha-Acyl-EGCG-DMSO-HMBC
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