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LOI GIGI THIEU

Tl xa xuta, con ngudi da biét sir dung mét s& cay cd dé lam thuc pham va dé
lam thudc diéu tri bénh tat va cac vét thuong. Theo dong lich st @ hinh thanh cac
nén y dugc hoc c8 tfruyén ndi tiéng & La Ma, Ai Cap, Trung Qudc, An D8, chau Au,
Bac My, My Latinh, ...

Tir ché chi biét khai thac cac cay ¢ hoang dai dé sir dung, dan dan con nguai
da biél trong trot nhiéu loai cay luong thuc, thuc pham va cac cay cé ding lam
thuéc, my pham.

Dau thé ky XIX, sau khi Friedrich Serturner chiét xuat dugc morphin tif nhua
qua thudc phién vao nam 1805 thi cac nha khoa hoc ma chl y&u 1a cac nha hoa
hoc va sinh hoc da tap trung nghién ciu cac hgp chéat thign nhién c¢b hoat tinh sinh
hoc tir cay c6 va d6 la tién dé cho su ra dai cla nganh Hoa hoc thuc vat —
Phytoctiemistry.

Cac nha hoa thuc vat da chiét xuat va xac dinh dudc nhiéu hop chat cé hoat
tinh sinh hoc cao tif cAy ¢6 nhu quinin trong vé cdy canh kina d€ diéu tri sot rét,
cafein tUr 1a ché, hat ca phé cé tac dung kich thich hé théng than kinh trung uong.
Vitamin C tir qua chanh, cam ¢é tac dung phong va diéu tri bénh chay mau dudi da
cho cac thuy thd di bién 1au ngay. Ngoai ra can phat hién duge nhiéu hap chat cé
hoat tinh trir sAu pha hoai cay trong nhu nicotin tir cay thudc 14, pyrethrin tif hoa
clc trif sau, rotenon tir cay duéc ca.

Trong nhitng nam giita thé ky XX, khi nganh Hoa hoc hitu ca phat trién va dat
dudc nhiéu thanh tufu ruc rd trong viéc phat minh cac sulfamit, aspirin, paracetamol,
veronal, gardenal,... va tdng hop toan phan dugc nhiéu nhém thudc hoa hoc mai,
c6 hiéu qua diéu tri cao thi chl yéu cac nhém thudc quan trong Ja cac thude téng
hop hoa hoc toan phéan tir cac nguyén liéu co ban cd trong than da, dau mo,...

Nhung sau do cac nha khoa hoc da phat hién ra réng nhiéu thudc tdng hap
hoa hoc toan phan cé céu trilc hoa hoc xa la, ngoai lai vdi cau tric hoa hoc cla
cac hap chat thién nhién nén da sinh ra nhiéu tac dung phu déc hai cho ca thé con
ngudi ma chil yéu la gay quai thai, ung thu va cac tai bién nguy hiém khac nhu di
(mg, diéc, rung téc,...

Vi vay, nhiéu nha khoa hoc da quay lai nghién clu cac hgp chat thién nhién, vi
cac chat nay cé san trong thién nhién, cb ngudn gée thién nhién, it gay cac phan
(ng ddc hai, dac biét 1a khong gay tac dung xau Ién hé thdng gen clia ngudi sif
dung, khdng gdy cac dst bién gen. Cac hop chat thién nhién khéng chi duge
nghién clu tr cac cay cd, ma con 18y tir dong vat, vi sinh vat va duge goi chung la
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thanh nganh Hoa hitu cd sinh hoc —Bioorganic Chemistry.

NhG nhimg phat minh méi clia cac nha khoa hoc, nganh Hoa hoc cac hop
chat thién nhién da cung cdp cho con ngudi nhiéu ioai thudc quy gia cé tac dung
phong va diéu tri nhiéu bénh tat nguy hiém nhu cac chat khang sinh diéu tri cac
bénh nhiém khudn nguy hiém, cac corticostercid chéng viém, chéng dj tng. cac
hormon steroid sinh duc chéng lao hoa, tang sinh Iuc, kéo dai tudi tho, cac thudc
diéu tri ung thu nhu vincaleucoblastin, vincaleucocristin tir la dira can, taxol tu
théng do6, camptothecin tir cay Camptotheca acuminate. Nhiéu nha khoa hoc
nghién clu trong linh vuc cac chat alcaloid, vitamin, steroid, prostaglandin, hormon
peptid,... da duoc nhan giai Nobel.

Cac hop chét thién nhién c6 hoat tinh sinh hoc khéng nhing dudc sir dung
rong rai frong y hoc ma con dugce ding phé bién trong chan nudi, tréng trot, thi y
va my pham.

Déc biét trong 20 nam trd lai day, cac hop chat thién nhién con dugc sif dung
rong rai va c6 hiéu qua trong san xuét cac thue phdm chic nang (functional food), bd
sung dinh dudng (dietary supplements) hay thuc pham thudc (neutraceuticals) 1a cac
san pham nang cao sinh Iuc, nang cao sitc khod cho con ngudi, chdng oxy hoa,
chdng lao hoa, tang cuang mién dich, phong va hé trg didu tri bénh tat, nang cao tudi
tho nhu cac carotenoid, cac flavonoid, cac vitamin, cac acid amin, cac enzym.

Ciing can chu y rang, trong khoa hoc da kham pha va si¥ dung duge nhiéu
hdp chat thién nhién c6 hoat tinh sinh hoc quy gia tir cay cd, dong vat va vi sinh
vat, nhung thé gidi sinh vat rat phong phu va da dang va cén nhiéu loai sinh vat
chua duoc nghién clru khai thac, dac biét 1a cac sinh vat bién, nhat 1a cac sinh vat
& bién sau.

Tap sach nay sé trinh bay cac hop chét thién nhién c¢é hoat tinh sinh hoc dang
duoc st dung lam thude, my pham, thue pham chifc nang cho ngudi, cac san pham
dung cho ndng nghiép, cac chat nay duoc phan loai theo cdu tao hoa hoc thanh
cac nhom chinh sau:

Chuong 1. Cac chét alcaloid

Chuong 2. Cac chat terpenoid

Chuong 3. Cac chat steroid

Chuong 4. Cac chat flavonoid

Chuong 5. Cac chét vitamin

Chuong 6. Cac chat khang sinh

Chuong 7. Céac acid béo chua no va cac prostaglandin
Chuang B. Cac hormon

Chuong 9. Cac chéat khac

Ha N6i 2011,
TS. PHAN QUOC KINH
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Chuong CAC ALCALOID

GIOI THIEU CHUNG

Cac alcaloid la cac hgp chat hitu co trong thue vat ¢é chiia mot
hay nhiéu nguyén tit nitd trong phin ti va chiing ¢6 tinh kiém. Da
chiét xudl va xac dinh ciu tao hoa hoc ctia khoiang 10.000 chat
alealoid khae nhau trong cay co. Mot it alcaloid con dude xac dinh tia
mot 6 dong vat nhu kién, céc hay nadm cua, lod mach.

Nhiéu alcaloid 12 nhitng chit ¢6 déc tinh rAt cao nhu aconitin
trong & dAu, strychnin trong hat ma tién, gelsemin trong la ngén,
solanin trong mam khoai tiy va nhiéu trudng hgp ngd déc dan dén ti
vong do dilng nham cac chat nay.

— Pé phan loai cac alcaloid ngudi ta dua vao vi tri cia N trong
phén tit cua alcaloid:

+ Cac alcaloid ¢6 N 6 mach nhanh, khéng ¢6 N 6 trong nhan nhu
capsaicin trong qua ét, ephedrin trong ma hoang.

+ Cac alcaloid ¢6 N trong nhan di vong nhu nicotin trong thuée
l4. morphin trong thudc phién.

Tuy theo ban chat etua cac vong chfa nité ma nguoi ta chia ra cic
nhém alcaloid di vong khic nhau nhu sau:

* Cac alcaloid 1a dAn xuit cua vong pyridin hay piperidin nhu
nicotin trong thuée 14, arccolin trong hat cau, lobelin trong cay

Lobelia infalata.
m O
= N
N H

Pyridin Piperidin
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oc, cocain a coca.
HyC—N

Tropan
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Cac alcaloid 1a dan xuit caa quinolin nhu quinin, quinidin
trong vo cay canh kina.

m @
= N
N ==
Quinolin tsoquinolin
* Cac alealoid 1a dan xudt ctia isoquinolin nhu L-tetrahydropalmatin
trong cu binh v6i, berberin trong hoang lién gai, morphin trong nhua
thuée phién, emetin trong ré Ipeca, nuciferin trong la sen, tubocurarin

trong cay Chondodendron tomentosum.

* Cac alcaloid la dan xuat cua indol nhu strychnin trong hat ma
tién: reserpin trong re ba gac; vinblastin, vincristin trong la dita can.

e

Indol

* Cac alcaloid la dan xuét cua purin nhu cafein, theobromin trong ché.

o

Purin

Va cac alealoid cocac di vong khac nhu a—-dichroin (1a thuong son)
c6 nhan quinazolin, solanidin (trong mam khoai tdy) c6 nhén steroid,
aconitin_(trong 6 dau) c6 nhéin cau triic terpenoid,...

— ("an cu vao s6 hoa tri cua nild, ngudi ta con chia ra cac nhém
alcaloid khac nhau:

+ Céac alcaloid ¢6 nito hoa tri ba hau hét 1a cac alcaloid nam trong
nhém nay. Vi du: ephedrin trong ma hoang.
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Ephedrin
L—tetrahydropalmatin trong cu binh véi.

L- tetrahydropaimatin

chat nay c6 mau vang dam.

+ Cac alcaloid ¢6 nito hoa tri 5. Cé hai nhém nho, cac alcaloid bac
4 nhu palmatin trong hoang dang, berberin trong hoang lién gai. Cac

Palmatin clorua
Cac N—oxyt alcaloid nhu genoscopolamin

—N=0

o)

OH

Y
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Genoscopolamin
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. 1. Duéi tac dung cua nudc oxy gia cung c¢6thé chuyén alcaloi
Tai lighh Chi SR Rkl sy St ARSI v
Khi chuyén sang genoalcaloid thi déc tinh cla alcaloid sé& giam di
nhiéu lan nhung van giit dude cac hoat tinh diéu tri cia ching.

1.4. LY HOA TINH CUA CAC ALCALOID

Da phan cac alcaloid & dudi dang thé rin va khéng c6 mau. Cac
alcaloid chi ¢6 cac nguyén td C, H, N thi thudng & thé 1éng nhu
nicotin. Pai bd phan cac alealoid ¢6 ca ciac nguyén t6 C, H, N, O trong
phén tit va thuong & thé ran, khéng tan trong nudc, tan trong cac
dung mét hiiu co. Ching thudng ¢é6 mau tring hay khéng ¢é6 mau.
Chung ¢6 thé tao mubdi véi cac acid vé cd va hiiu ¢g, cac muéi nay tan
trong nuéc nhung khéng tan trong cic dung moéi hitu co. Ngudi ta
thudng sit dung cac dac tinh nay dé chiét xuat va tach riéng cac
alcaloid tur duge liéu.,

Trong khi d6 cac alcaloid ¢é nitd hoa tri 5 (amin bac 4) thi thuong
¢6 mau vang cam hay vang do. Ban than cac alcaloid nay tan duge
trong nudc va khoéng tan trong cac dung médi hitu cd. Cac mudi cua
chiing ciing tan dudc trong nude va trong cac dung dich coén loang.

1.2. CAC PHUGNG PHAP BIEU CHE CAC ALCALOID

Chi ¢é vai chuc alcaloid dude si dung rong rai trong y hoc va
noéng nghiép nhu nicotin, anabasin, atropin, hyoscyamin, scopolamin,
quinin, quinidin, [~tetrahydro—palmatin, berberin, morphin, codein,
papaverin, emetin, tubocurarin, strychnin, vincamin, vinblastin,
vincristin, yohimbin, cafein, theobromin, theophylin, ephedrin, colchicin,...

Cac quy trinh diéu ché cac alcaloid dya vao cac dac diém hoa ly
cua tung alcaloid riépng biét. Vi du: véi alcaloid nicotin thi dung
phuong phap béc hai cung hoi nuée. Cu thé:tan nhé sgi thude 14 sau
kh1 dia siy khé, kiém hoa bing ammoniac hay Na,CO, hoic dung
dich NaOH lodang dé chuyén cAc muéi alcaloid trong cAy thanh dang
base rdi cat kéo bang hoi nude. Thudng dung cac dung dich acid @é
chuyén nicotin 16ng thanh cac mudi dé phan lap riéng va tinh ché.

Véi cac alcaloid bac 3 dang ran thi sit dung ciac phuong phap sau:

— Chiét cac alcaloid dudi dang mudi bang cac dung dich acid loang.

Tai1 Iseu chia se mien phi tai: wWw.SinhHoc.edu.vn



Tai he’ﬁg‘ehﬁ% Séa‘n'ﬁgg‘:gtgi %1‘-‘“ WWﬂSﬁTﬁﬁ‘i@tﬂf@ﬁu vn

acetic loang hay dung c1 lIfuric loing, c6 thé dun néng dé
chiét thi sé dat dude hiéu suit cao hon.

Cac dung dich chiét c6 chita cac alcaloid dudi dang muéi dude boe
hoi duéi ap suit giam thanh cao dac. Sau d6 kiém hoa dé chuyén cac
alcaloid thanh dang base va diing dung méi hitu cd dé chiét cac
alcaloid nay. Bac hai cac dung méi sé duge hén hop cac alealoid.

— Chiét xudt cac alcaloid dudi dang cac base bing cac dung maéi
hiu co.

Tan nho nguyén liéu, lam 4m va trén véi Na,CO, hay NaOH dé
chuyén cac alcaloid thanh dang base. Sau dé chiét bang dung méi
hitu co thich hgp hofic bing phuong phap cit héi luu hay béing
phudng phap ngadm kiét. Thuong st dung cic dung méi hiu cd nhu
xang nhe. benzen, chlorofoc, dichloromethan dé chiét.

Sau khi nhan dude dich chiét thi béc hoi bét dung méi duéi ap
sufit giam roi hoa dich chiét da 6 dac véi cac dung dich acid lodng.
Nhu vay cac alcaloid sé chuyén sang cac dang muéi tan duge trong
dung dich. Kiém hoa dung dich acid nay dé chuyén cac alcaloid sang
dang base. Cac alcaloid sé két tua, cé thé loc 1ay riéng hay cé thé
dung cac dung méi hitu o thich hgp dé chiét xuit ching.

Sau khi cat thu hoéi dung méi thi sé nhan dude hén hdp cac
alcaloid thé.

— Ciing c6 thé dung cén ethylic dé chiét xuat thing cac alcaloid
duéi dang mudi 8 trong cdy co. Sau d6 bée hoi con thanh cao dac réi
kiém hod dé chuyén cic alcaloid dang mudi thanh cac alcaloid base
va tiép tuc chiét xuat nhuw.d cac phéan trén.

Ham lugng cac alcaloid trong ciy ¢é ¢6 thé cé tit vai phan tram
(c6 khi trén 20%) cho dén vai phan van hay phan mudi van. Vi du:
trong la dita can cé chita mét phin van vinblastin va mét phAn mudi
van vincristin 12 nhiing alcaloid c6 tac dung diéu tri ung thu mau.
Trong diuia can ¢6 khoang 150 alcaloid khac nhau nén viéc tach riéng
va tinh ché cac alcaloid 1a rat khé khan va phuc tap.

Pé tach riéng cac alcaloid thi chl yéu si dung cac phuong phap
két tinh khac nhau bang cac dung méi khac nhau trong cac diéu kién
pH khéac nhau. Ciing ¢ thé sii dung phuong phap sic ky cot hay
phuong phap trao déi ion.
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