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MO BAU
1. Tinh cap thiét caa dé tai

Trong y hoc hién dai, cic carotenoid da dugc sir dung lam thude
nhu B — carotene, lutein, lycopene, zeaxanthin...; bén canh do cac
carotenoid con duogc dung lam my pham, bao vé da lam dep da nhu
1a lycopene...Ngoai ra, chiung con duoc dung rong rai dé 1am cac
phim mau thuc pham; hay trong nganh san xut thitc dn cho chin
nudi ga, nudi trong thity san nhu tom, ca hoi...Chiing khong phai 1a
mot thude dic tri nhung lai 13 ngudn bd sung dinh dudng rét tét cho
co thé, mang lai strc khoe va vé dep cho con ngudi. Gan day, thi phan
cac san pham thuc phdm chirc ning va thude chira carotenoid chiém
mot lwong khong nho trén thi truong dugc thé gisi. Bao céo cua
BCC, mot cong ty chuyén phan tich thong tin thi truong & My, vé thi
phan cac carotenoid trén toan thé giéi nam 2005 cho thay chung
chiém khoang 887 triéu d6 la My riéng trong nam 2004, du kién 1én
t6i mot ti do la My vao nim 2009, trong d6 B — carotene chiém thi
phan 16n nhét, v6i khoang 242 triéu d6 la My, tiép theo 1a lutein
khoang 139 tri€u d6 la My, asthaxanthin, canthaxanthin... Qua d9, ta
c6 thé thay rang nhu cu vé carotenoid dang tang trén thé gidi, va &
nudc ta ciing vy, nhu ciu nay dang ngay cang gia ting.

Hién nay, thi truong dugc nudc ta nhu ciu vé carotenoid cling
dang noéng dan 1én, tuy nhién hau hét cic san pham déu phai nhap
khau. O Viét Nam, gic da duoc biét dén nhu 1a mot ngudn B —
carotene ddi dao, nhung hién tai cac cong ty dugc pham trong nudc
moi chi dung lai ¢ chd thu mua gic tir ba con rdi thu cic san pham
dau gic, chira hdn hop cac carotene. Nhitng san pham carotene tinh
sach dua vao cac san pham thudc hay thuce pham chire néng déu nhap
khau tir cac nudc tién tlen c6 nguon gdc chu yéu 1a tir vi tao
Dunaliella salina hay ban tong hop...

De‘it nudc ta voi nhiéu loai thyc vat phong phu cua mién nhiét déi
1a nguon tai nguyén da dang phong phu de tim kiém thém céc loai
carotenoid mdi, lam nguyén li¢u dé san xuét cac carotenoid cung cap
cho nhu ciu sir dung lam thudc, thyuc phim chuc nang, my pham
pham mau, phu gia thirc an cua gia cam, ca tom... hay dé xuat khau

Tir d6, ching toi tién hanh dé tai “Nghién citu chiét xudt, tinh
ché va xdc dinh hoat tinh sinh hoc ciia mét vai carotenoid tir cdy co
Viét Nam diing dé san xudt thwe pham chirc ndang”.



Dé tai nay khong chi co y nghia khoa hoc ma con c6 ¥ nghia thuc tién
cho cong cude bao vé va nang cao sirc khoe cong dong.
2. Muc dich nghién ciru

- Chiét xut, tinh ché mét sd carotenoid c6 trong cay co Viét
Nam va x4c dinh ban chat hoa hoc cia mot sé carotenoid bang cac
phuong phap hién dai nhu sic ky ban mong, sic ky long hiéu nang
cao, khdi phd va cong huong tir. Qua d6 sang loc, dé tim cac thuc vt
c6 chira ham lugng cao B - carotene, lycopene va lutein.

- Nghién ctru hoat tinh chdng oxy hoa cua B - carotene,
lycopene, lutein, va san phdm thyc phidm chiic ning TPCN Ocpola
trong diéu kién in vitro qua cac chi s6 enzyme oxy hoa nhu catalase,
peroxidase, cytochrome b5, GOT, GPT, va 1én té bao gan chudt.
Nghién ctru kha ning gy doc 1én dong té bao ung thu biéu mé miéng
KB, ung thu tuyén tién liét LNCap, khao sat kha ning cam ung
caspase-3 1én dong té bao ung thu phdi LU-1, ung thu vii MCF-7,.
Nghién ctru anh huéng clia cac hoat chit carotenoid va TPCN Ocpola
trong diéu kién in vivo 1én chuot bi gay doc boi CCly,

Dua vao cac két qua vé nghién ctru hoa hoc va mot sb hoat
tinh sinh hoc cua mot so cac carotenoid c6 trong cdy c6 Viét Nam,
ludn 4n dé xudt mot sé kién nghi st dung ngudén cdy co giau
carotenoid ctia Viét Nam dé gép phan san xudt dugc pham, thuc
pham chirc ning.

3. Noi dung nghién ciru

e Thu thip cac thuc vat & Viét Nam, c6 chira cac carotenoid
nhu B - carotene, lycopene va lutein.

e Tach chiét, tinh sach cic hop chat carotenoid trén bang cac
phuong phap khac nhau.

e Xéc dinh ban chit hoa hoc céc carotenoid thu dugc tir cac két
qua trén bang cac phuong phap hién dai nhuw HPLC, ghi phd khdi,
phd cong hudng tir hat nhan.

e Nghién ctru hoat tinh sinh hoc cua chung Ién co thé sinh vat
qua mot s6 md hinh thuc nghiém dé kiém tra kha ning chéng oxy
hoa, phong chéng ung thu cta cac carotenoid trén.

4. Nhirng dong gop moi ctia ludn an

e Da c6 dong gop moi trong nghién cliru ham lugng B-carotene
trong 14 géc va cui vang thit gic, trudc ddy chi méi chu ¥ ¢én mang
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KIEN NGHI

Tir do, t61 xin dua ra mot s6 kién nghi nhu sau:

(1). Ung dung nguon cdy co giau carotenoid cua Viét Nam
dé g0p phan san xuét thude, duge pham, thue phidm chic ning, my
pham, phy gia thyc pham phuc vu cho céng cudc bao vé va nang
cao stc khoe cong dong.

(2). Tiép tuc nghién ctru kha ning trc ché cac té bao ung thu
khac theo phwong phép cytotoxic assay, nghién ciru kha ning tc ché
su phat trién cac khdi u trén mo hinh chudt, tho bi giy ung thu boi
cac tac nhan gdy ung thu thuc nghiém...ctia cac carotenoid ¢ nhiéu &
thuc vat nudec ta.
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KET LUAN
Tir nhitng két qua trén, t6i di dén mot s6 két luan nhu sau:
1. Két qua tach chiét va tinh sach carotenoid:

- ba thu thap va phan tich sang loc 128 mau thyc vt nham tim
kiém ngudn carotenoid (B-carotene, lycopene, lutein).

- Xac dinh dugc ham luong cua cac carotenoid trong 68 mau
thuc vat, trong 6 B-carotene c6 nhidu nhat trong gic, mang hat gic
(22 mg/100g), (cui thit 11,4 mg/100g) va dic biét 1a miu 1a gic
banh té (15 mg/100g) - mot phat hién rat méi, chira ham lugng cao
B-carotene va lycopene. Ham lugng lycopene c6 nhiéu nhét trong
thit qua ca chua (45 mg/100g), lutein cao nhit ¢ canh hoa ciic van
tho (714 mg/100g).

- Pi xay dung dugc quy trinh chiét xudt va tinh ché p-
carotene, lycopene, lutein tinh sach dap ung do tinh khiét, va da sb
lwong cho cac nghién ctru sinh hoc tiép theo.

2. Két qua thir hoat tinh sinh hoc cta cac ché ph’flm carotenoid va
thuc phdm chirc ning TPCN Ocpola.

- Céc ché pham tinh sach p-carotene, lutein, lycopene va TPCN
Ocpola c6 anh hudng 1én hoat d0 clia enzyme catalase, peroxidase
trong mau ngudi, lam giam hoat do enzyme khi ting ndng do cac
hoat chat tir thip dén cao.

- Céc ché phdm B-carotene, lutein, lycopene tinh sach va TPCN
Ocpola c6 kha ning bao vé té bao gan chudt khoi tac hai ciia H,O,.

- Hoat tinh cua catalase, peroxidase, GOT va GPT trong mau va gan
chudt & cac 16 udng hoat chit kém CCl, déu giam 15 rét so voi 16 chudt bi
gay doc boi CCly. O cac 16 chudt dugc udng thém cac carotenoid, ham
luong cytochrome b5 trong mau va gan ting 1€n so voi 16 chudt bi
gy doc CCl,.

- Cac ché phdm carotenoid tinh sach va thyc phdm chirc ning
TPCN Ocpola da thé hién doc tinh ddi véi hai dong té bao ung thu
biéu mo6 miéng KB va ung thu tuyén tién liét LNCap.

- Céc ché pham carotenoid tinh sach va thyc phdm chirc ning
TPCN Ocpola c6 kha nang cam ung voi enzyme caspase-3 trén hai
dong té bao ung thu phoi LU-1 va ung thu vii MCF-7.

3. Két qua tng dung: San pham thyc phim chic ning TPCN
Ocpola va Kingpharocula di duoc cip gidy phép dé san xuit va dua
ra thi truong.
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hat gac. Tir day c6 thé tan dung duoc ngudn nguyén liéu trong san
xudt cac san pham c6 chtra B-carotene.

e Phat hién ra kha nang cam Ung enzyme caspase-3, la mot
enzyme chia khoa dén dén qua trinh chét theo chuong trinh cia cac té
bao ung thu phdi va ung thu v, dua ra thém bang chimg vé kha ning
trc ché ung thu ctia cac carotenoid.

e Gop phan dua ra san phim Thyuc phdm chiic ning c6 tén la
Ocpola, va Kingpharocula véi thanh phan chinh 13 cao thu duoc tir
canh hoa cic van tho, 14 géc, bd sung dinh dudng cho mit, bao vé
mét, tang cuong thi luc, ting cuong hoat dong cta diém vang, lam
dep da...

5. B6 cuc ludn an

Luan 4n gom 98 trang, trong d6 c¢6 7 bang va 38 hinh.

Mo dau: 2 trang

Chuong 1. Tong quan tai liéu: 21 trang

Chuong 2. Nguyén li¢u va phuong phap nghién cuu: 22 trang

Chuong 3. Két qua va thao luan: 34 trang

Két luan va kién nghi: 2 trang

Céc cong trinh khoa hoc cua tac gia lién quan dén luan an (15
cong trinh) : 2 trang

Tai liéu tham khao: 15 trang, c6 22 tai li€u tiéng Viét, 102 tai liéu
tiéng Anh, 6 tai liéu trang web.

PHU LUC 1. Hinh anh sic ky ban mong cac mau nghién ciru

PHU LUC 2. Két qua sic ky ban mong cac carotenoid trong cac mau
nghién ctru

PHU LUC 3. Hinh anh sic ky hiéu ning cao cac mau nghién ctru
PHU LUC 4. Két qua sic ky 1ong hiéu ning cao cac mau nghién ctru
PHU LUC 5. Céc bang s6 liéu nghién ctru trong luén an

PHU LUC 6. Khbi phé céc carotenoid

PHU LUC 7. Phd cdng hudng tur hat nhan cac carotenoid

PHU LUC 8. Chirng nhan tiéu chuén san pham TPCN Ocpola

PHU LUC 9. Chitng nhén tiéu chuén san phdm Kingpharocula
Chwong 1. TONG QUAN TAI LIEU

1.1. TONG QUAN VE CAROTENOID

1.1.1. Carotenoid

1.1.1.1. Gioi thiéu chung

1.1.1.2. Céiu trisc héa hoc va phén logi cdc carotenoid



1.1.1.3. Tinh chit vt Iy

1.1.1.4. Tinh chit héa hoc

1.1.2. Vai tro cda cac carotenoid

1.1.2.1. Vai tro cua carotenoid trong thwc vt

1.1.2.2. Chikc ning ciia cdc carotenoid déi véi doi song dpng vit va
stec khoe con nguwoi

1.1.3. Mot s6 carotenoid dién hinh

1.1.3.1. Beta-carotene

1.1.3.2. Lycopene

1.1.3.3. Lutein

1.2. CAC NGHIEN CUU VE THUC PHAM CHUC NANG, DUQC
PHAM PHUC VU BOI SONG

1.2.1. Khai niém vé thwe phdm chirc ning

1.2.2. Vai trd ciia thue pham chirc ning trong cudc séng hién dai
Chwong 2 NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. NGUYEN LIEU

2.1.1. Nguyén liéu va déi twong

- Chung t6i da stir dung 128 mau thuc vat, thu thdp & Thanh phé Ha
Noi, duoc dinh loai boi PGS.TS Tran Ninh (Khoa Sinh hoc, Truong
DH KHTN).

- Mau ngudi, duoc cung cp boi Vién Huyét hoc va Truyén méau
Trung Uong.

- Chudt nhit tring dyc, dong Swiss, dugc cung cip boi Vién Vé sinh
Dich t& Trung Uong.

- Céc dong té bao ung thu biéu mé miéng KB, ung thu tuyén tién liét
LNCap, ung thu vi MCF-7, ung thu phdi LU-1, do GS. J. M. Pezzuto
(dai hoc Hawaii Hoa Ky cung cap).

2.1.2. Hoa chit va céc thiét bi thi nghiém

- Hoa chat: hoa chat c¢6 do tinh khiét cao, cua hing Sigma, Merck,
Fluka, Prolab, Trung Quéc... dam bao d¢ tin cdy cho cac thi nghiém.

- Thiét bj: may sic ky 16ng cao 4p HPLC 10Av ctia Shimazu, may
do quang phd Bionet, khdi phé MS-Engine-5989-HP, may cong
huong tir hat nhan 500MHz AVANCE VARIAN, mdy c6 quay, may
do pH, bom nhu dong, hé thdng cot sic ky, may lic, may siéu am,
can phan tich, td say...

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phuong phip chiét xuit va tinh ché cac carotenoid
- Sdy khé
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Bang 3.2. Thanh phén vién nang thyc phdm chirc ning Ocpola

Thanh phan Ham lugng cao Ham lugng carotenoid
Cao canh hoa cuc van tho 150 mgr 6mgr lutein
Cao thit qua mu6p déng chin 75mgr 0,04mgr B-carotene
Cao la gic 75mgr 0,1 mgr B-carotene

San pham duoc dua ra bai Phan vién Cong nghé mdi va Bao
v€é Moi truong, Trung tdm Khoa hoc K¥ thuat - Cong nghé Quan sy
(Vién KHCN Quan su) két hop v6i cac nghién ciru ctia Lién hiép
Khoa hoc San xuét — Cong ngh¢ mdi va Khoa Sinh hoc, Truong Dai
hoc KHTN, BPHQG HN, dudi su chu tri cta Thiéu Tudéng Pham Son
Duong. D¢ tai luan an nay thyc hién cic nghién ctru vé céc tac dung
sinh hoc cuia san phim TPCN, dua ra dé xut vé cac thanh phan cua
san pham.

3.3.2 Thyc phidm chirc ning Kingpharocula

San pham duoc trinh bay duéi dang vién nang mém, co
thanh phan gém 200mg lutein tir canh hoa cuc van tho va 5Smg
piperine tir hat hd tiéu. S& di chung t6i két hop voi piperine — mot
alkaloid tir hat hd tiéu bai vi nd lam tang su hap thu t6i vu lutein vao
co thé. Pay ciing 1a mot san pham bd sung dinh dudng, co tac dung
lam sang mét, dudng mit, ting cudng thi lyc, hd tro phong tranh
thoai héa diém vang, quang ga, gitip lam giam qué trinh 130 hoa va
lam dep da.

San phim dwoc cdp chung nhan tiéu chuén san phim theo
quyét dinh s6 1476/2010/YT-CNTC ciia B6 Y té ngay 10/02/2010,
kém theo cac chi tiéu chat lugng san pham cong bd. Day 1a mot san
pham cua Cong ty co phan dugc pham Kingphar Viét Nam, dugc san
xuat tai Cong ty cd phan Duogc — Vat tu y té Hai Duong dudi su cb
véan khoa hoc cta cac nha khoa hoc Lién hiép Khoa hoc san Xuét —
Cong nghé mdi va Khoa Sinh hoc, Truong Pai hoc KHTN, PHQG
HN.
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dung cua lutein tir canh hoa ctic van tho lic dua vao san phém bd
sung dinh dudng.

Ngoai ra, ching toi con phat trién thém mot san phim méi,
cling c6 thanh phén chu yéu 14 lutein tir canh hoa cuc van tho, két hop
v6i piperine tir hat hd tiéu, c6 tén 1a Kingpharocula. Dy ciing 13 mot
TPCN c6 tac dung bao vé mit, tang cuong thi lyc.

3.3.1 Thue pham chirc niing Ocpola

Hinh 3.13. San phdam TPCN Ocpola

Tir nhitng két qua kha quan vé kha ning chong oxy hoa cua lutein
cling nhu B-carotene, lycopene, chung t6i di két hop 3 thanh phan
cao tir canh hoa clic, cao qua mué6p déng chin va 1a gic tao nén mot
san pham thyc pham chirc ning véi muc dich dua ra mot san pham
¢6 tac dung bd sung dinh dudng cho mit, bao vé mit, ting cuong thi
luc, dac biét 1a tang cuong hoat dong cla diém vang.

San pham dugc trinh bay dudi dang vién nang bot tén la
OCPOLA, theo tiéu chudn co s¢ s6: 07/2006/HOPHARCO, c6 thanh
phan nhu bang 2.

Vién nang cing, c6 mau xanh 1a cdy ddm, bt vién nang mau
vang xam, dong trong lo nhya, 60 vién/lo. SDK: 559/2007/YT-
CNTC duge san xuat boi Cong ty ¢d phan Dugc — Trang thiét bi Y té
Hoa Binh.

San pham dat tiéu chuan v6i cac chi tiéu vi sinh vat, kim loai ning
va cac hoa chat khong mong muén nam trong gidi han cho phép.
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- Ngédm chiét:

Luong 10gr bot kho mau thyc vat duoc tron déu voi 100ml
dung moi ether diu hoa (acetone), ngdm trong binh kin, t6i mau, qua
dém (24-48h). Dung dich ngam duoc loc qua phéu c6 gidy loc dé thu
dich trong, dem c6 bang hé thdng c6 quay thu hdi dung méi dé thu
cao chiét.

- Séc ky ban mong:

Luong 0,1gr cao khd céac mau thuc vat dugce hoa tan lai véi
Iml hé dung méi sic ky ban mong (hé 1,2,3 nhu trén bang 2.2) rdi
dem ly tam & 4 C dé loai bo can khong tan, thu lai cao béng bdc hoi
cach thiy. Cao dugc hoa tan lai véi 1ml dung méi sic ky dé cham 1én
ban séc ky silicagel trang san.

- Sdc ky Iong hiéu ndng cao:

Pha ddng: acetonitrine:methanol:chloroform = 55:23:22
(v/vIv). Tbe @6 dong 0,85 ml/phut, thoi gian chay 20 phat, pH 2-8,
nhiét d6 30°C. Pha tinh: cot silical gep C18, trén may HPLC-10Av,
Shimazu.

- Sic ky cgt lpc gel:

Cot loc gel Pharmacia Biotech chiéu dai 40 cm, duong
kinh 1,5 cm. Pha tinh la hat silicagel (Merck) c6 kich thuéc
0,063 x 0,2 mm. Pha dong la hé dung mobi rira giai ether dau hoa :
acetone duoc pha theo ty 18 twong tmg 90:10. Nhiét do: 30 °C.

Cén 20 g silicagel ngam trong h¢ dung moi rira giai trong 24
gio, str dung dé nhdi cot.

Mau dua 1én cdt duoc chudn bi nhu sau: can 2 gr mau cao
thuc vat, hoa tan v6i 10 ml ether dau hoa : acetone (95/5, v/v), dé
lang, sau 1 gio loc bo can thu phan dich phia trén khoang 8 ml. Téc
dd dong chay cua bom nhu dong 1a 20 ml/gid, thu mdi phan doan 1a 2
ml cho dén khi cac chat trén cot duoc ddy ra hét. Cac phan doan duoc
do mat do quang phé véi cac budc song hap phu cyc dai twong Ung
voi tung chat Cac phén doan c6 cung do hap phu quang hoc giéng
nhau, giéng v6i chit chuan dwoc gop lai thu dugc dich chira
carotenoid tinh sach. Dung dich duoc dem bdc hoi cach thuy dé thu
carotenoid ¢ dang tinh khiét, kho, c6 mau dic trung.

- Ghi phé khéi cdc carotenoid:

- Ghi phé cpng hwong tir hat nhit 'H va C cdc carotenoid

2.2.2. Nghién ctru hoat tinh chdng oxy héa ciia cac carotenoid
tinh sach



- Xdc dinh dnh hwong cia ché phim dén hoat d¢ enzyme
peroxidase theo phwong phap E.C Xavran

- Xdc dinh dnh hwong ciia ché phim dén hoat @ enzyme catalase
theo phwong phdp Bach va Zubkova

- Xdc dinh chi sé GOT va GPT trén mdy phan tich chi s6 mdu tai
Bénh vién Medlatec.

- Dinh lwong ham lwong cytochrome b5 theo phwong phdp cua
Schenkman

- Thi nghigm chéng oxy hod ciia ché phim tinh sach Ién té bao gan
chugt

2.2.3. Nghién ciru hoat tinh sinh hgc cac carotenoid 1én cic dong
té bao ung thw in vitro

- Phuwong phdp thiv d¢ dic té bao lén cic dong té bio ung thuw
(Cytotoxic assay)

- Nghién ciru khd ning cam irng lén enzyme Caspase 3 ciia cdc
caroteoid trén dong té bao ung thuw phoi LUI va ung thw vic MCF7
2.2.4. Nghién ctru tac dung sinh hoc cia cac carotenoid 1én chuft
thuc nghiém theo phwong phap cia Favari

- Mé hinh nghién ciru:

Dong vat thi nghiém la chudt nhét duc dong Swiss, dugc can
ting con, danh diu, phan nhom ngau nhién trude khi lam thi nghiém.
Chung duogc chia thanh 10 nhém, mdi nhém c6 10 con, gom:

- Nhom 1: udng NaCl 0,9% x 2ml/kg thé trong chudt

- Nhom 2: udng CCl, x 2ml/kg thé trong chudt

- Nhém 3: udng CCly x 2ml/kg thé trong chudt kém theo B-carotene
tinh sach x 2,5g/kg thé trong chudt

- Nhom 4: udng CCl, x 2ml/kg thé trong chudt kém theo lutein tinh
sach x 2,5g/kg thé trong chudt

- Nhom 5: uéng CCl, x 2ml/kg thé trong chudt kém theo lycopene
tinh sach x 2,5g/kg thé trong chudt

- Nhém 6: udng CCly x 2ml/kg thé trong chudt kém theo TPCN
Ocpola x 2,5g/kg thé trong chudt

- Nhom 7: udng B-carotene tinh sach x 2,5g/kg thé trong chudt

- Nhém 8: udng lutein tinh sach x 2,5g/kg thé trong chudt

- Nhém 9: uéng lycopene tinh sach x 2,5g/kg thé trong chudt

- Nhom 10: udng TPCN Ocpola x 2,5g/kg thé trong chudt

- Cdc chi tiéu nghién cwu trén chupt:
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nay xay ra khong phai vi cac hoat chat bi giam hoat tinh cam tmg 1én
caspase-3, ma tai vi lic nay chung tac dong 1én qua trinh chét theo
chwong trinh ciia cac té bao ung thu nén ti 1¢ séng sot cac té bao giam
manh, do dé caspase-3 cling giam theo.

Trén dong té bao ung thu va, khi néng d0 sach beta-carotene,
lycopene, lutein va thyc pham chirc ning Ocpola & 6,25 pg/ml hoat
d6 caspase-3 O cac giéng lan luot 1a 52,3 (ng/100 pl), 42,9 (ng/100
ul), 72,9 (ng/100 ul), 53,5(ng/100 pl). Két qua nghién ciru cia chung
t6i cling cho thiy beta-carotene, lycopene, va lutein c6 kha néng hd
trg chtr ching khong hoan toan c6 thé 1a chat chita tri ung thur.

3.3. KET QUA UNG DUNG VAO THUC TE

Ngoai ngudn carotenoid tir nhitng thue phim, hoa qua nhu
két qua & phan 3.1, ngay nay cac chét bd sung dinh dudng con duoc
cac nha khoa hoc, duge si khuyén dung trong mét sb trudng hop bi
thiéu hut. Tir nhitng két qua kha quan vé kha ning chéng oxy hoéa cia
lutein cling nhu f-carotene, lycopene, ching t6i da két hop thanh
phan cao tir canh hoa cic va mét s6 thanh phan cao tir thit qua mudp
dang, 14 gic hay piperine tao nén mot s san pham thyc pham chirc
nang v6i muc dich dua ra mot san pham co6 tac dung bd sung dinh
dudng cho mét, bao vé mit dic biét 1a khoi tac hai cua tia UV anh
sang mat troi, tang cuong thi luc, dac biét 1a ting cuong hoat dong
cta diém vang. Pay 1a mot huéng di dang thu hut rit nhiéu quan tim
cta cac nha nghién ciru trén toan the gioi, dac bi¢t 1a ¢ Viét Nam,
mot dt nude dang phat trién v6i ngudn tai nguyén thién nhién phong
phu, doi dao.

Lutein da dugc cong nhan 1a mét hoat chit c6 kha nang bao
vé mét, ting cudng thi luc [Dwoc dién Hoa Ky (United States
Pharmacopoeia)], bdi viy chung t6i da tap trung vao lutein tir ngudn
canh hoa cuc van tho. Ban dau, chung t6i da két hop thanh phéan cua
cao canh hoa cuc van tho va cao thit mudp déng, cao la géc thanh san
phiam TPCN Ocpola. Bén canh nhiing nghién ctru vé tic dung sinh
hoc ctia cac hoat chét carotenoid, chung toi da tién hanh nghién ctu
mét sd hoat tinh sinh hoc 1én chudt va 1én té bao ung thu cua TPCN
Ocpola, nhu di trinh bay & phan két qua 3.2.2, 3.2.3. Hon nita. chiing
t6i con tién hanh nghién ctru hoat tinh chdng oxy hoéa téng s6 va doc
tinh cua san pham 1én chudt theo ding quy trinh tiéu chuan cia Bo Y
té ban hanh. Day 1a nhitng bang ching cu thé dé khing dinh lai tac
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Nhu vay, qua viéc tién hanh thi nghiém in vitro nay véi muc dich
nhiam khing dinh vé kha ning phong ngtra ung thu cua carotenoid (B-
carotene, lycopene va lutein), ciing v6i nhitng két qua thu dugc trén
day ching t6i c6 thé noi rang cac ché pham thu duoc tir ba dbi tuong
thuc vat nghién ctru thé hién tinh doc hay noi cach khac la thé hién
kha ning trc ché sy phat trién ctia cac dong té bao ung thu.
3.2.3.2. Két qud cim irng enzyme Caspase 3 ciia ciia f-carotene,
lycopene va lutein va Ocpola lén LU-1 va MCF-7
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Hinh 3.11. Cam {ng cua cac ché Hinh 3.12. Cam {mg cua cac ché
pham tinh sach va TPCN 1én dong  pham tinh sach va Ocpola 1én dong
té bao ung thu phoi té bao ung thu v

Tir nhitng két qua trén, ta c6 thé thdy rang ddi voi dong té bao ung
thu phéi khi nong d¢ cac ché pham tinh sach B-carotene, lycopene,
lutein va TPCN Ocpola & ndng d6 6,25 pug/ml, hoat do caspase-3 1a
29,93 (ng/100 pl) véi beta-carotene; 16,5 (ng/100 ul) voi lycopene;
14,05 (ng/100 pl) v6i lutein, va 33,25 (ng/100 pl) véi TPCN Ocpola,
(P<0,05), ¢ nong do nay, té bao ung thur séng s6t 100%, trong khi do,
curcumin 1a chat ddi chimg duong chi cam tng véi caspase-3 1én
34,88 (ng/100 ul). Do kha nang cam ung vdi caspase-3 tang khi cho
cac hoat chit vao, nén budc dau ta c6 thé két luan chiing c6 kha ning
kiém soat cac té bao ung thu, hay su phat trién cta khéi u. O ti 16 té
bao sdng 100% (khi ndng d6 cac hoat chat 1a 6,25 pg/ml) thi TPCN
Ocpola c6 hoat tinh t6t nhat so voi cac hoat chit con lai va manh hon
so voi chat d6i chimg dwong curcumin.

Con tai cac néng do cac ché phérn [-carotene, lutein, lycopene va
TPCN Ocpola tang dan tir 6,25 pg/ml 1én 12,5 pg/ml, 25 pg/ml va 50
png/ml thi két qua lai cho thay hoat do caspase-3 lai giam di. Nghich li
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Cho dong vat nhin an 24 gio trude khi 1y mau. Mau mau va
gan chudt dwoc x4c dinh cic chi s6 GOT (AST-aspartate
transaminase) va GPT (ALT-alanin transaminase). Nhiing enzyme
nay duoc coi 1a nhitng chi tiéu sinh hoc déng tin ciy vé su ton thuong
& té bao gan. Céc chi s6 nay duoc xac dinh tai Phong Sinh héa, Bénh
vién Medlatec. Chung t6i ciing dinh lugng cytochrome b5 trong mau
va gan chudt. Ngoai ra ching t6i con xac dinh chi s peroxidase va
catalase trong mau va gan chudt.

Chuwong 3. KET QUA VA THAO LUAN
3.1. KET QUA CHIET XUAT VA TINH SACH CAC
CAROTENOID
3.1.1. Chiét xuit cic carotenoid

Tir hon 200 mau thu thap duge, ching t6i da tién hanh st dung
nhiéu hé dung mdi khac nhau phi hop cho ting miu khac nhau nhu
n-hexane, ether dau, acetone, chloroform, ethylacetate, con... dé tach
chiét carotenoid, tir d6 chung t6i da tach chiét thanh cong dugc 128
mau dé thu cao tho tong sd va tién hanh sic ky ban mong. Két qua
khao sat véi 128 mau thuc vét bang sic ky ban mong bude dau cho
thdy su c6 mit cua cac chit carotenoid trong mau nghién ctru khi tién
hanh cung 3 chit chuén B-carotene, lutein va lycopene. Chiing toi thu
dugc 119 mau chira B-carotene, 113 mau chira lutein va 50 mau chaa
lycopene. Cac mau canh hoa, 1a cac loai cdy, rau chii yéu chira p-
carotene va lutein. Phd cac miu c6 chtra lycopene it hon, va tap trung
chi yéu 1a cac cii qua.

Tir két qua sic ky 1ong hiéu ning cao, chung t6i di xac dinh duoc
ham lugng B-carotene, lutein va lycopene trong 68 mau thyc vat.

Céac méu chira B-carotene 1 phd bién nhét, trong d6 ta c6 thé chu
¥ dén mot s6 miu c6 ham luong cao nhu mang hat gac chin (22
mg/100g), cui thit vang qua gac (11,4 mg/100g), 14 gic banh té (15
mg/100g), mang hat mudp déng chin (9,2 mg/100g), cui thit vang
qua mudp ding chin (4,8 mg/100g), 1a rau déu (6,9 mg/100g), qua
hdng chin (1,903 mg/100g), tiép dén 1a cac miu nhu rau ngot, thit du
du chin, cu khoai lang vang... Khong chi mang hat qua gac chin ma
phan cui thit vang va 14 gic ciing chira harn lugng cao carotene. Dac
biét, chung t6i da phat hién ra mot nguon [-carotene hoan toan mai,
d6 1a 14 gac banh té, vi ham lwong cao (15 mg/100g). Phat hién nay
c6 thé cho ta hudng t6i mot nguon nguyén lidu chira B-carotene méi,
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an toan va c6 gia thanh ré, bén canh mang hat géc chin va cui thit
vang qua géc chin.

Chung t6i nhan nhan thy lycopene tap trung chi yéu & cac loai
ci qua c6 mau do, nhu ca chua (45 mg/100g), qua hong trimg (6,7
mg/100g), du du chin (2 mg/100g), 14 gac (8,9 mg/100g). Tir trude
t6i nay, ca chua van 1a ngudn lycopene chinh phuc vu cho doi séng
con nguodi, ndé chia ham lugng cao (45 mg/100g), c6 hoat tinh sinh
hoc cao.

Dbi v6i lutein, ta ¢ thé thiy ring cic miu chira lutein ciing kha
phd bién trong thién nhién tuy nhién ham lugng lai khong cao nhu p-
carotene. Ham lugng lutein cao nhét 12 & mau canh hoa cuc van tho
(714 mg/100g), tiép dén 1a mau 14 tia to (1,45 mg/100g), rau dén tia
(1,36 mg/100g), thit qua bi d6 (1,37 mg/100g)... Cac maiu rau cé
mau xanh dam cling chtra lutein tuy nhién ham lugng khong cao,
khong nhiéu hon hin nhu cac mau trén.

3.1.2. Két qua tinh sach cac carotenoid

V6i két qua HPLC, thoi gian luu cta cic phan doan P-
carotene, lutein va lycopene tach khoi cot phu hop véi cac chét
chuin. LCMS va NMR ciing cho két qua vé mau sic, khdi lwong
phén tor, nhiét d6 nong chay hay cong thuc phu hop voi cac
carotenoid nghién ctru. Diéu nay ching to rang quy trinh tach chiét
va tinh sach cua chung t6i c6 hiéu qua tbt, thu dugc ché pham c6 do
tinh sach cao, dam bao d¢ tin cdy cho cac nghién ctru tiép theo.

Ché pham B-carotene tinh sach tir 14 géc c6 cong thirc phan tir 13
C4oHsg, (céu tao all trans- f-carotene). Qua phé MS va NMR ta c6
thé thay co pic m/z 538,0 [M + H'] chinh 14 khdi lwong phan tir ctia
B-carotene (537) cong véi 1 cua H'. Tir phé "H-NMR ta thay xut
hién 4 tin hiéu singlet dic trung tng véi 10 gbc methyl cong huong
tai 0 2,2; 1,98; 1,75; 1,05 va 2 tin hiéu doublet tai vi tri 6,635; 6,625
va mot sd tin hiéu multilet twong tng vé&i carbon bic cao. Tir phd
BC-NMR thdy xuét hién tin hiéu ciia 20 carbon, véi 11 pic twong ting
carbon bac cao tai ving truong thip va 9 pic ing voi 9 carbon bac
thap tai vang truong cao. Qua do co thé két luan dugc rang phan tir
c6 cAu tao d6i xtmg, sb lwong phan tir carbon trén phd bi giam '3, do
d6 phan tir s& c6 40 phan tar C. Qua phd DEPT 90&135, xut hién 7
pic, tng v6i 14 nhém =CH-, 5 pic tng v6i 10 gbe CH; va 3 pic ung
v6i 6 gbc CH,. Tir @0, ta co thé két luan rang ché pham B-carotene
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Hinh 3.9. Hinh anh quan sat tiéu ban diic cit té bao gan chudt & 10 16
thi nghiém
3.2.3. Hoat tinh ciia p-carotene, lycopene va lutein 1én cac dong té
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Hinh 3.10. N6ng do ché phém carotenoid va TPCN Ocpola tai gia tri ICs
ctia té bao ung thu KB va LNCap

Chung t6i tién hanh kiém tra kha ning gay doc 1én 2 dong té bao
ung thu biéu mé miéng va ung thu tuyén tién liét. Cac ché pham B-
carotene, lycopene va lutein déu thé hién ddc tinh trén hai dong té
bao, tuy nhién trén dong té bao ung thu KB thi chi s6 ICso 16n hon
chi s6 ICsy dbi v6i dong LNCap. Diéu nay co nghia 1a cac ché pham
carotenoid thé hién doc tinh trén dong té bao ung thu LNCap manh
hon dbi véi dong té bao ung thu KB.
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gan 0 16 7-10 kha twong dwong véi mAau gan 0 16 chudt df)i chung 1.
Qua day, ta c6 th¢ mdt 1an nira khang dinh rang, cac ché pham tinh

sach va thuc pham chirc ning c6 kha ne'mi bao vé lan
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tinh sach tir 14 gac co cong thirc phan tir 1 C4Hse, (ciu tao all trans-
[-carotene). Day 1a 1an dAu tién trén thé gidi, chung t6i cong bd cac
phd '"H-NMR, "C-NMR, DEPT 90&135 ciia B-carotene tir 1a gic,
bén canh B-carotene tir mang hat gic da dugc nghién ctru tir rat lau.
Twong tu, lycopene tinh sach tir thit qua ca chua c6 cong thirc cau
tao 1a C4oHss, (all-trans-lycopene). Va lutein tir canh hoa cuic van tho
c6 cong thirc 1a CyHs6O,, (trans-lutein).
Hiéu sudt tinh sach cdc carotenoid tir cdc méu nghién ciru

Tu 6,6 kg 1a géc banh té tuoi, chung t6i thu dugc 550 g bot kho,
10i thu dugc 61 g cao va 85 mg B-carotene. Hiéu suét tinh sach p-
carotene tir 14 gic 13 1,4.107 %.

Tur 10 kg ca chua tuoi, chung t6i thu dugc 600 g bot thit ca chua
kho, 71g cao va 26 mg lycopene tinh sach. Hi¢u suét tinh sach
lycopene tir ca chua 12 4,3 .10 %.

T 9,5 kg hoa cuc van tho tuoi, ching t6i da thu dugc 780 g bot
kho canh hoa ctc van tho, thu dugc 120,56 g cao thd chua lutein
ester va 4,96 g lutein tinh sach. Nhu vay, ching t6i thu dugc 630
mg/100g bot kho canh hoa cuc van tho. Hiéu suét lutein tir canh hoa
cuc van tho 1a 0,63 %.

So v6i két qua nghién ciru va tinh todn bang HPLC ring ham
lugng B-carotene trong la gic banh té 1a 15 mg; lycopene tir ca chua
1a 45mg; va lutein tir canh hoa cuc van tho 1a 714mg; ta thay rang két
qua tinh sach carotenoid bang quy trinh chung t6i dua ra dat hiéu suét
khoang 90%. Do d0, c6 thé két luan rang quy trinh thu mau, chiét
xuét va tinh sach carotenoid ciia chung t6i da cho két qua t6t, thu duoc cac
ché phém carotenoid tinh khiét v6i hiéu qué cao.

3.2. KET QUA THU HOAT TINH SINH HQC CUA CAC
CAROTENOID
3.2.1. Hoat tinh chéng oxy héa trong diéu kién in vitro
3.2.1.1. Hoat tinh chéng oxy héa ciia cdc carotenoid tinh sach lén
catalase

Dbi v6i ché pham B-carotene thu duogc tir 14 gic, ngay ¢ ndng do
2,5 mg% da lam giam hoat d¢ catalase gan mot nira, d6 1a 65%
(nhém mau A), 55,5% (nhém mau B), 53,5% (nhém mau AB).
57,5% (nhém méau O). Cho t&i néng do cudi 40 mg%, hoat do
catalase giam xudng thip nhat, 17,6% (nhém mau A), 15,1% (nhom
mau B), 15% (nhom méau AB), 15,5% (nhém méu O).
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Khi ting nong d6 ché pham lycopene tir 0 mg% dén 30 mg%, hoat
d6 catalase giam tir 100% xudng con 48,3% dbi voi nhom mau A,
33,3% ddi v6i nhém mau B, 43,1% d6i véi nhom mau AB va 41,8%
dbi voi nhom mau O. Anh huéng cua ché pham 1én catalase céac
nhom mau c6 sy khac nhau, hoat do catalase giam dan theo thir tu
B>0>AB>A.

D6i v6i lutein, tai ndng do kha thap (2 mg%) né da gay giam hoat
do catalase nhanh choéng, dén 10 mg% da lam giam hoat do catalase
t6i gin murc t6i thidu, 27,3% voi nhom mau A, 33,3% v6i nhom méau
B, 30% v6i nhém mau AB, 41,7% véi nhém mau O.
3.2.1.2. Hoat tinh chong oxy héa ciia cic ché phim tinh sach cdc
carotenoid lén peroxidase

Ché pham tinh sach B-carotene co gdy anh hudng t6i hoat do
peroxidase mau ngudi manh hon hin so véi cao 14 gic. Nong do p-
carotene 25 mg% gdy giam hoat d§ peroxidase con 70,7% (nhém
mau A), 67,5% (nhom mau B), 82,1% (nhom mau AB), 73,7%
(nhém mau O).

Anh hudng cuia ché phém tinh sach lycopene lén hoat do
peroxidase dugc thé hién qua sy giam hoat d cua enzyme tir 100%
xudng con 55,1% (nhom mau A), 51% (nhém méu B), 59,6% (nhém
mau AB), 45,8% (nhém mau O) khi ndng d6 lycopene ting dén 40
mg%. Sy giam hoat d6 didn ra manh khi ndng d6 lycopene & mirc tir
0 mg% dén 10 mg%, sau d6 dién tién chdm hon. Hiéu luc canh tranh
ctia lycopene 1én peroxidase ctia nhom mau O 1a 16n nhét, tiép theo 1a
nhém mau B, A, AB.

D6i voi ché pham tinh sach lutein thu dugc tir cao canh hoa clic
van tho ching t6i ciing nhdn thdy ching da giy giam manh hoat do
peroxidase ngay ¢ nong do kha thap. O 2 mg%, hoat do peroxidase
cia nhom mau A giam con 64,5%, nhom mau B giam con 52,7%,
nhom mau AB gidm con 54,8%, nhom mau O gidm con 55,3%. bén
noéng do 25 mg%, hoat do giam con 29,1% (nhom mau A), 21,4%
(nhém mau B), 25,4% (nhém mau AB), 20,7% (nhom mau O).
3.2.1.3 Kha nding chong oxy héa ciia cdc ché pham lén té bao gan
chugt in vitro
Bing 3.1. Khi niing chéng oxy héa Ién té bao gan chudt in vitro
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DMSO | 0,5360
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Hinh 3.7. Céc chi s6 GOT va GPT Hinh 3.8. Céc chi s6 GOT va GPT
mau chudt gan chuot
(L6 1: uéng NaCl 0,9%, 16 2: uong CCl,, 16 3: uéng CCl, + ché pham [
carotene, 16 4: udng cCl, + chéphdm lutein, 16 5: uong CCZ4 + chéphdm
lycopene, 16 6: uong CCl4 + hon hop che pham 6 7: udng ché phim ﬂ-
carotene, 16 8: ché pham lutein, 16 9: uéng ché pham lycopene, 16 10: uong
Ocpola)

Khi té bao gan bi pha huy s& gdy tang cao, nhanh hoat d¢ cua
GOT, GPT trong mau. O 16 chudt bi gay doc, chi s6 GOT va GPT
ting cao nhat, & cac 16 gdy doc dong thoi sir dung timg ché pham
carotenoid, hoat 46 GOT va GPT da giam di nhung van cao hon so
v6i 16 dbi chimg. Céc 16 gy doc dong thoi sir dung hdn hop ba ché
phém carotenoid hoat 40 GOT va GPT lai giam manh nhat. Didu nay
chung to viéc sir dung carotenoid da giup cho hoat 46 GOT va GPT
dan phuc hdi lai nhung rit cham va khong hoan toan on dinh.
Nguyén nhan c6 the do thoi gian str dung ché pham trong 10 ngay
con ngin hodc ndng d6 ché pham carotenoid bd sung chua du liéu
hodc do chinh ban chét cua cac enzyme GOT, GPT.

3.2.2.6. Quan sat ti¢u ban dic cit té bao gan chudt

O 16 chudt uéng CCL, té¢ bao gan bi ton thuong rat manh. Giira
cac té bao co khoang tréng rong hon nhing mau gan cua chudt d6i
chimg, didu nay ching t6, gan cua chung c6 su gin két yéu hon. Bén
canh do, ta théy xuat hién rat nhidu dai thyc bao c6 mat quanh cac
mach mau, con g?m d6 1a cac té bao da bi chét, nhan cua chung da bi
teo di, c6 kich thuéc bé hon han so v6i nhan nhitng t& bao gan bén
canh. Bén canh do, & cac 16 chudt tir 3 dén 6 1a cac 16 chuodt uéng
CCl, kém v&i cac ché pham carotenoid va thuc pham chirc ning cua
chung t6i thi su ton thuong ¢ gan nhe hon hin. Twong tu, cic miu
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Két qua tir hinh 3.5 cho ta khang dinh sy thay d6i trong gan khi bi
giy doc boi CCl, va két hop v6i ché pham carotenoid ciia chung toi,
b6i vi su thay doi giita cac 16 chudt twong ti nhu véi hoat dd enzyme
nay trong mau.
3.2.2.4 Enzyme cytochrome bS5 trong mdu va gan chugt

014 016

012

F012
0.1

0.08 -
0.06 -
Bl L 0.04
0.02

0+

Lé1 L62 L&3 Lé4 Los L6 6T 68 Lag L0
w Harm lroeng cytochrome ba trong mau chudt g
m Harm lrong cytochrorme bA tong oan chudt Qoo

Hinh 3.6. Ham lugng cytochrome b5 trong mau va gan chugt
(L6 1: uong NaCl 0,9%, 16 2: uéng CCl,, 16 3: uong CCl, + ché phim Bcarotene, 16
4: uong CCl; + ché pham lutein, 16 5: uéng CCl, + ché phim lycopene, 16 6: uong
CCl,+ hon hop ché pham, 16 7: uong ché phiam Bcarotene, 16 8: ché pham lutein, 16
9: uéng ché pham lycopene, 16 10: uéng Ocpola)

Chung ta c6 thé thidy ham lugng cytochrome b5 c6 sy thay ddi
dang ké giita cac 16 chudt nghién ciru. O 16 chudt ddi ching chi udng
dung dich mudi sinh 1y, ham lugng cytochrome b5 13 0,085 ug/ml &
méau va 0,089 pug/g & gan, nhung ¢ 16 chudt udng CCly, ham luong
nay chi con 0,04 pg/ml & mau va 0,037 pg/g ¢ gan. Céc 16 chudt co
uéng CCly, ham luong cytochrome b5 on dinh hon, tr& vé cac gia tri
0,09 pug/ml & mau va 0,1 pg/g & gan. Didu nay chung to, cac ché
pham tinh sach carotenoid va thuyc phdm chirc ning Ocpola cta
chung t6i c6 kha ning can bang luong cytochrome b5 & chudt udng
CCly.
3.2.2.5. Cic chi s6 GOT va GPT mdu va gan chugt
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Nbng do
pg/ml B-carotene | lutein | lycopene | Ocpola | Curcumin

| EDy,

37,5

100 0,8696 0,7623 | 0,8290 0,8219 | 0,8308 uM
50 0,7757 0,7321 | 0,8135 0,7569 | 0,8050 18,75
25 0,7252 0,7151 | 0,7869 0,6980 | 0,7719 9,375
12,5 0,7188 0,6847 | 0,7190 0,6831 | 0,7356 4,69
6,25 0,6734 0,6648 | 0,6551 0,6487 | 0,7239 2,35
3,1 0,6204 0,6283 | 0,6251 0,6027 | 0,6817 1,17

| % té bao song s6t
Nong do
pg/ml f -caroten | lutein | lycopene | Ocpola | Curcumin | DMSO
100 101,51 88,98 | 96,77 95,94 | 96,98 62,57
50 90,55 85,45 | 94,96 88,35 | 93,97
25 84,65 83,47 | 91,85 81,48 |90,10
12,5 83,91 79,93 | 83,92 79,73 | 85,86
6,25 78,61 77,60 | 76,46 75,72 | 84,49
3,1 72,41 73,34 | 72,96 70,36 | 79,57

Tir két qua bang 3.1, chung ta c6 thé thiy riang khi ting ndng do
cac ché pham B-carotene, lutein, lycopene va TPCN Ocpola tir
3,1pg/ml 1én t&i 100pg/ml thi kha nang bao vé t& bao khoi tac hai cua
H,0, ting, thé hién & chd % té bao gan nudi in vitro cang ting tir
khoang 70% 1én téi 100%. Khi cho H,O, vao dia cé té bao gan chudt
thi chiing chi séng s6t 62,57% va curcumin 1a mét chét co kha ning
chdng oxy hoa da duoc moi nguoi biét dén ciing chi co kha ning bao
vé cao nhit (96,98% té bao sdng sot) & ndng do6 100 pg/ml. Trong khi
d6, ché pham tinh sach B-carotene khi & nong d6 100 pg/ml thi 100%
té bao song s6t. Ching to, B-carotene ¢ kha nang bao vé té bao khoi
tac hai ciia H,O, . Tuong ty, cac ché pham lutein, lycopene ciing nhur
thyc pham chirc nang Ocpola ciing c6 kha ning bao vé té bao gan
chuot khoi tac hai caa H,O,.

3.2.2. Hoat tinh chong oxy ho ciia B-carotene, lycopene va lutein
trong diéu kién in vivo trén chudt

3.2.2.1. Sw thay déi trong lwong trung binh chudt trwde va sau thi
nghiém
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Hinh 3.1. Su thay d6i trong lwong trung binh chudt trudc va sau thi nghiém
(Lo I uong NaCl 0,9%, 16 2: uong CCl,, lé 3: uong CCL; + ché pham ﬂcarotene lo
4: uong CCl, + ché pham lutein, 16 5: uong CCl, + ché pham lycopene, 16 6 uong
CCZ4+ Ocpola, 16 7: uong ché pham B-carotene, 16 8: ché pham lutein, 16 9: uong ché
phém lycopene, 16 10: uong Ocpola)

Tir két qua tir hinh 3.1, ta ¢6 thé thay rang 16 chudt chi udng CCl,
trong lwong chudt giam rd rét, sirc song kém. Khi cho udng kém voi
cac ché pham carotenoid ctia chung t6i, chiing da c6 su phuc hdi nhe.
Con nhitng 16 chudt binh thudng va chudt uéng bd sung carotenoid
c6 sy phat trién binh thuong.
3.2.2.2 Hoat tinh ciia catalase trong mdu va chugdt
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Hinh 3.2. Su thay d6i hoat d6 Hinh 3.3. Su thay d6i hoat do
catalase mau chudt ¢ cac 16 thi catalase gan chudt & cac 16 thi
nghiém nghiém
(L6 1: uong NaCl 0,9%, 16 2: uong CCl,, 16 3: uong CCl, + ché pham [-carotene, 6
4: uong CCl, + ché phim lutein, 16 5: uong CCl, + ché phim lycopene, I6 6: uong
CCl,+ hon hop ché pham, 16 7: uong ché pham B-carotene, 16 8: ché phim lutein, 6
9: uéng ché pham lycopene, 16 10: uong Ocpola)
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Ta c6 thé thdy rang ¢ dng ddi chung, khong c6 mau méu, luong
KMnO;, st dung dé trung hoa H,0,, & d6, hoat do ctia catalase dugc
coi 14 100%. O 16 1, chudt chi udng mudi sinh li, hoat d¢ co ting nhe
s0 v6i 16 2. Lo 2 1a chudt udng CCly, O day hoat do catalase da ting
1én 600 14n, didu nay ching to cua chung bi ton thuong rat nhiu.
Con ddi véi cac 16 chudt tir 3 dén 6, chudt ngoai uéng CCly, con duogc
bd sung thém cac ché pham tinh sach beta-carotene, lycopene, lutein
va Ocpola; & day, hoat d¢ catalase c6 tang, nhung rd rang 1a nho hon
hoat d6 & 16 chi udng CCl, dang ké. Con ddi véi cac 16 chudt con lai
tir 7 d&én 10 1a cac 16 chudt chi udng ché pham tinh sach beta-
carotene, lycopene, lutein va Ocpola; hoat d§ clia enzyme catalase
xoay quanh gia tri 100%. Tir ddy, ta co thé thay rang khi gan bi ton
thuong bai CCly, cac ché phim carotenoid cia ching toi da co tc
dung bao vé&, hoat do cua catalase giam di dang ké. Didu nay khing
dinh viéc khi gan chudt bi tdn thuong boi CCly, cac ché phém
carotenoid ciia ching t6i dd c6 tac dung lam giam cac tac hai ton
thuong.

3.2.2.3 Hoat tinh ciia peroxidase trong mdu va gan chudt
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Hinh 3.4. Sy thay dbi hoat do peroxidase  Hinh 3.5. Sy thay d6i hoat d6 peroxidase

mau chudt & cac 16 thi nghi€ém gan chudt & cac 16 thi nghiém
(L6 1: uong NaCl 0,9%, 16 2: uong CCl,, 16 3: uong CCl, + ché phim B-carotene, 16
4: uong CCl; + ché pham lutein, 16 5: uong CCl, + ché phim lycopene, 16 6: uong
CCL, + hon hop ché pham, 16 7 uéng ché pham P-carotene, 16 8: ché phim lutein, 16
9: uong ché phim lycopene, 16 10: uong Ocpola)

O 16 2, chudt chi udng CCly, hoat do peroxidase ting lén rat
manh, hon 600%. Con & 16 chudt tir 3 dén 6, chung da giam dugc
xudng con xap xi 100%. Cac 16 chudt khong udng chat doc, ma chi
ubng ché pham carotenoid ctia chung t6i, hoat d6 peroxidase ciing
xoay quanh 100%.
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