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I. GIOI THIEU LUAN AN
1. Dit van dé

Nudc ta thude khu vuc nhiét déi giéo mua, ndong va am nén hé thuc vat rat phong phu
va da dang ca vé sb luong cling nhu chét lugng. Trong s6 10400 loai thuc vat bac cao da
duoc phat hién c6 khoang 564 loai 1a cac cay c6 dau. Chung c6 mdt vai trd quan trong trong
tai nguyén thuc vat nudc ta va cudc sdng cong dong, khong chi 1a nguyén licu thiét yéu cho
cong nghiép ché bién va xuit khadu ma nhiéu dau hat thuc vat con dugc st dung trong dan
gian nhu céc bai thube cd truyén dé diéu tri cac bénh viém nhiém, chéng 130 hoa va mot sb
can bénh hiém ngheo. Trong khi mdt s6 dau hat thyuc vat chi luc dd dugce nha nudc dau tu
ap dung nhitng cong nghé tién tién dé san xut thi nhitng nghién cru chuyén siu khoa hoc
va c6 hé thong vé lipit va cac axit béo tir thién nhién & nude ta gan nhu con bé ngo. Tir
nhttng ndm 1980 da c6 mét ) théng ké sb lidu cua hon 500 loai thue vat c6 dau, trong do
pho bién 14 51 loai. Tuy nhién cac sb liéu con chua dugc tép trung va do diéu kién vé may
moéc phan tich nén viéc nghién ctru thanh phan, ham lugng ciia cac tocopherol va axit béo c¢6
hoat tinh sinh hoc van chua dugc quan tim dén. Hién nay cac nghién ciru lién quan dén chat
béo ngay cang phat trién, lan rong vé ca dbi tuong va céac linh vure nghién ctru lién quan. Tai
My va Puc di xay dung co so dit liéu trén mang cho cac thanh phan dau tir nhitng loai hat
thuc vat khac nhau va cac ) liéu nay lién tuc dugc cdp nhat hang nam. Tuy nhién, cho dén
nay hau nhu chua c6 mét sd lidu nao vé thanh phﬁn dau cac hat thuc vat Viét Nam. Dé tai
“Nghién citu hod hoc va hoat tinh sinh hoc mét sé din xudt tocopherol va axit béo c6
nguén goc tiv thién nhién” nham goép phan bd sung vao co so dit liéu mang Quéc té vé
thanh phan dau hat thyc vat Viét Nam va dua ra cic thong tin 1y giai vé nhiing tic dung
chira bénh cta ching trong y hoc dan gian, dinh hudng stir dung chiing.

2. P6i twong nghién ciru va nhiém vu cia luin an.

Péi tuong nghién ctru: 28 loai thuc vat c6 hat & Viét Nam thudc 5 ho: Brassicaceae,
Cucurbitaceae, Sapindaceae, Rutaceae va Malvaceae.

Nhiém vu cua luan an :

- Xac dinh ham lugng va thanh phan lipit, axit béo va dan xuat tocopherol c6 trong
dau hat cta 28 loai thuc vat Viét Nam thudc 5 ho: Brassicaeae, Cucurbitaceae, Sapindaceae,
Rutaceae va Malvaceae. Phan tich, nhan dang va chiing minh mot sb axit béo co cau trac
dac biét.

- Khao sat mdi quan hé gitra cac axit béo va cac dan xuat tocopherol trong dau hat
thuc vat Viét Nam.

- Phan lap, tinh ché va xac dinh cdu truc axit béo co hoat tinh. Tao ché phém tir axit
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béo c6 hoat tinh; danh gia dg an toan va tham do mot sb tac dung sinh hoc ctua ché phérn do
trén dong vat thuc nghi€ém (in vivo).
3. Nhitng déng gép méi va y nghia thye tién cia luin 4n

3.1. Lan dau tién nghién ctru hé théng vé thanh phan, ham luong tocopherol va céac
axit béo trong 28 loai cdy co dau, thudc 5 ho thuc vat: ho Cai (Brasicaceae), Bi
(Cucurbitaceae), BO hon (Sapindaceae), Cam (Rutaceae) va ho Bong (Malvaceae). Cac axit
sterculic, malvalic, vernolic va axit coronanic 1an dau tién duoc tim théy ¢ hat cay dam but
gidm Hibiscus sabdraffi L. Viét Nam.

3.2. Lan dau tién str dung phuong phap phan tich thanh phan chinh (PCA) d¢ ching
minh duoc: mbi twong quan di truyén giita axit béo C18:3 véi y-tocopherol, axit C18:2 voi
a-tocopherol, cé thé khéng dinh hat thuc vat c6 ham lugng PUFA cao thi hoat tinh chéng
oxy hoda cia chiing sé cao hon cac dau hat khac. Va dau hat cua cac cay thudc bdn ho Cai,
Cam, Bi, B6 hon c6 nhiing axit béo dic trung 1a nhitng "fingerprinter” C22:1 (ho cai),
C16:0 va C18:3 (ho cam), C18:2 va C18:3 lién hop (ho bi), C18:1 (ho bd hon). Co thé sir
dung cac axit béo nhu cac yéu t6 hod hoc trong phan loai thuc vat (chemotaxonomy).

3.3. Tim dugc didu kién tdi wu cho phan tmg khir hoa axit a-linolenic C18:3(9,12,15)
thanh cac din chat thiét yéu. Lan dau tién khao sat hoat tinh chdng oxy hoa va cua dau hat
10 loai thuc vat thuoc chi Citrus.

3.4. Tao dugc ché pham OF27 tir mot sb axit béo da nbi doi thiét yéu thudc 2 ho n-6
(nhu GLA, ARA) va n-3 (nhu ALA,EPA, DHA), khdo sat d an toan va co6 tac dung lam
tang nang luong than kinh, ting sinh tong hop protein, ting cuong dap img mién dich, tc
ché dot bién va giam tan suit xuét hién khéi u trén da cta ché pham OF27. Két qua nay mo
ra trién vong ung dung ché pham OF27 nhu mét thyc pham chiic ning trong cudc sdng.

4. B6 cuc ciia luiin an

Luan 4n gém 149 trang véi 36 bang sd liéu, 28 hinh, véi 153 tai liéu tham khao va 55
trang phu luc. Bé cuc cta luan an gém: Mé dau (2 trang), Chuong 1: Téng quan tai liéu (37
trang), Chuong 2: Nguyén liu va phuong phap nghién cuou (9 trang), Chuong 3: Thuc
nghiém (19 trang), Chuong 4: Két qua va thao ludn (62 trang), Két luan 2 trang, Danh muc
céc cong trinh di cong bd lién quan dén luan an (1 trang), Tai liéu tham khao (17trang).

II. NOI DUNG CUA LUAN AN
MO PAU
Phan m¢& dau dé cap dén y nghia khoa hoc, tinh thuc tién, dbi tuong va muc dich

nghién ctru cua ludn an.



Chuong 1.TONG QUAN TAI LIEU
Phan nay téng hop céc tai liéu vé:

- Hoa hoc, hoat tinh sinh hoc va tmg dung ciia cac dan xuét tocopherol

- Khai niém va phan loai cac axit béo, hoat tinh sinh hoc ctia cac axit béo da ndi doéi
va tdc dong cua ching vao cac qua trinh bénh 1y.

- Oxy hoa sinh hoc va tac dong cua cac chit chdng oxy hoéa.

Chuong 2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. Nguyén li¢u

Nguyén liéu mau hat thyuc vat ctia 28 loai, dugc TS. Tran Ngoc Ninh, Vién Sinh Thai
Tai Nguyén giam dinh tén khoa hoc va luu gitr tiu ban tai Vién Hoa hoc cac Hop chét thién
nhién.

2.2. Phwong phap chiét xuit va phén tich lipid, tocopherol va axit béo

Theo tiéu chudn ISO, sir dung thiét bi phan tich sic ky long cao ap (HPLC) va séc ky
khi (GC).

2.3. Phwong phap phén 13p cac axit béo

Sur dung cac phuong phap sic ky 16p mong, sic ky cot thuong va cot pha ddo. Thiét
bi ghi phd 'H va "C-NMR: ciia may Bruker 500MHz AVANCE, chuan noi TMS, dung moi
CDCls.

2.4. Phuwong phap nhén dang cau triic cac axit béo

Pugc x4c dinh dua trén viéc phan tich cac s liéu phd khéi lugng, phd cong hudng tir
hat nhan 1 chiéu, 2 chiéu va so sanh véi cac két qua di dugc cong bd.

2.5. Phuwong phap sir dung thanh phin axit béo trong chemotaxonomy va khio sat moi
twong quan gitra chung vaéi tocopherol

Str dung phuong phap PCA (phan tich thanh phan chu yéu).
2.6. Phwong phap nghién ciru diéu Kién t6i wu cho phan tng khir héa néi déi ciia axit
C18:3 A9,12,15

Str dung mo hinh toan qui hoach thyc nghiém truc giao bac 2.
2.7. Cac phuwong phap nghién ciru hoat tinh sinh hoc

- Hoat tinh chdng oxy hoa in vitro trén hé DPPH.

- Phuong phép xac dinh doc tinh cép,ban cp va tac dung ciia ché pham OF27 ting
ning lyc tdm than kinh trén than kinh trung vong, dén qué trinh tong hop protein trén dong
vat, taing hé mién dich, 1am giam tan suat xuat hién khdi u trén da.

Céc thi nghiém duoc ly dugc thyc hién ¢ Hoc Vién Quan Y, theo quy dinh cua

WHO, B6 Y té vé hiéu luc va an toan thude trong nghién ctru thude y hoc cd truyén dan tdc.



Chwong 3. THUC NGHIEM
3.1. Khio sat ham lwgng diu béo va thanh phan tocopherol

Trinh bay cu thé phuong phap khao sat va céac s6 liéu khao sat ham lugng dau béo,
thanh phan va ham luong tocopherol.

3.2. Khao sit thanh phin- ham lwong céc axit béo trong dau hat thue vat

Trinh bay cu thé phuong phép va cac sb liéu khao sat thanh phan- ham luong cac axit
béo trong dau hat thuc vat.

3.3. Nhan dang mdt sb axit béo c¢6 ciu tric dic biét trong diu hat Hibiscus saldariffa L.

- Cac axit cyclopropenoic (CPEFA) duoc nhan dang sau khi dau béo hat Hibiscus
saldariffa L. & dang metyl este da phan tung v6i AgNOy/MeOH dem phan tich trén thiét bi
GC. Két qua thu dugc so sanh v6i chat chuan va phd GC cia CPEFA trude khi phan tmg
vo1 AgNO;/MeOH.

- Cac axit epoxy dugc nhan dang trén GC bang phan tmg methyl hoa trong mdi truong
HCI/MeOH. Két qua thu duoc so sanh vé6i chat chuan va phd GC cia cac methyl ester cac
axit béo oxy mach vong trude khi phan tmg vo1 HCl/MeOH.

3.4. Khio sat hoat tinh chdng oxy héa in vitro trong hé DPPH ciia cic diu hat thue vt
thudc chi Citrus.

Néu cu thé céach tién hanh va cac s6 liéu do duogc sau khi khao sat hoat tinh chéng

oxy hoa in vitro trong hé DPPH cuia cac dau hat thuc vat thudc chi Citrus (hinh 3.1).

Sample 3 quat hung yen 7
mg Extrakt at 1049
mil H2O/Methanol 4/6 20

delution series

N g DPPH
pl/measuring

absorption mg/batch /measuring Yo 50% Wert
batch batch
100 0,183 5,2450 35,1923 87,03 0,89
75 0,361 33,9338 69,4231 74,42
50 0,538 2,6225 103,4615 61,87
25 0,663 1,3113 127,5000 53,01
10 0,723 00,5245 139,0385 48,76

Antioxidant activity from quat hund yen

[—e—2% — — — Unear (% |

100,00 . s
v 8,1773x + 42,71

80.00 R? = 0,9892

60,00
<40,00

20,00 &

DPPH-reduction at %

0,00
0,0000 1,0000 2,0000 3,0000 4,0000 5,0000 6,0000
at mo/

Hinh 3.1: P6 thi biéu dién hoat tinh chéng oxy hod dich chiét methanol ciia mau dau quat ¢ cdc
nong dé khac nhau

3.5. Phan 1ap va nhin dang axit C18:3A9,12,15 tir dau hat Citrus japonica Thunb.
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Miéu td qua trinh phan lap axit C18:3A9,12,15 tir dau hat Citrus japonica Thunb.

theo so d trinh bay & hinh 3.2 va cac s6 liéu phé thuc nghiém.

Nguyén lidu hat quat
1 kg

ﬂ4— -Xay nho

-Chiét n-hexan
Lipit tong
- Metyl hoa 406g

- Phan tich trén GC >

s

Metyl este FA (338 g MFA)
(ham lugng 18:3(9,12,15): 7,32%

-B sung axeton
>
-Két tinh bing LiOH ﬂ
Thu dugc 219,21g PUFA
L (ham luvong C18:3(9,12,15): 18.39%
F————»
-HPLC (C18) ﬂ
—Gfaldlen MeOH/H,0: 96/4 Thu 2,6 C18:3 (9,12,15)
-Lay phéan doan 92%(GC)

Phén tich cdu tric
GC-MS, NRM

Hinh 3.2: So d6 phan ldp axit C18:3 A9,12,15 tir dau hat quat Citrus Japonica Thunb.

3.6. Phan wng khir hoa ndi déi ciia axit C18:3A9,12,15

Céch tién hanh va s6 liéu phan tng khir hoa ndi doi axit C18:3A9,12,15.
3.7. Phwong phap nghién citu ché pham OF27

Phan niy trinh bay cu thé cich tao ché pham OF27, nghién ctru d¢ an toan va tac
dung sinh hoc cta ché pham OF27 trén dong vét thyc nghiém (qua trinh sinh tong hop
protein, ting ning lyc tim than kinh, ting dap tmg mién dich, &rc ché sy hinh thanh khdi u)
Chuong 4. KET QUA VA THAO LUAN
4.1. Khao sat ham lwong dau béo va thanh phan tocopherol

Két qua phén tich cho thidy ham lugng dau béo trong cic hat ho Brassicaceae,
Cucurbitacaea va Rutaceae turong d6i ddng déu va kha cao, trung binh trén 35% trong khi &
ho Sapindaceae lai c6 sy khac nhau rd rét gitra cac loai: Litchi chinensis Sonn: 1.4%,
Dimocarpus longan Lour 4.9%, Aesculus sinensis Hort 18.3% va & ba loai con lai trén 30%.
Nhom chat hay duge sir dung nhu nhitng chit chdng oxy héa ty nhién d6 1a tocopheerol c¢6

mit trong trong 28 dau hat voi ham luwong tocols tong thay d6i trong khoang rong tir
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2,56mg/100g dén 936,1mg/100g va tén tai chi yéu dudi hai dang a-tocopherol, y-
tocopherol (bang 4.2). Him lwong tocols tong & cac loai thudc ho Spindaceae ciing co su
khéc biét kha 16n nhu & hat vai Litchi chinensis cao nhat: 936,1mg/100g, tiép theo 1a mic
ken Aesculus sinensis: 141,1mg/100g, nguoc lai trong hat chdm choém Nephelium
lappaceum chi ¢6 2.56mg/100g va trong hat mac rac Delavaya toxocarpa la: 3.4mg/100g.
Dang a-tocopherol chiém wu thé (90% so véi dang tocols tong) trong dau hat thudc chi
Citrus. Sy da dang va khéc biét vé ham lugng cac tocopherol va tocotrienol cé trong dau
béo giita cac mau hat thyc vat Viét nam thé hién & dau hat quyt Sai Gon Citrus nobilis var.
microcarpa Hassk va quyt Thai Lan Citrus nobinis var. chryoscarpa Lamk dang vy-
tocopherol khong xuit hién thay vao dé chu yéu 1a dang a-tocopherol va a-tocotrienol.
Dang y-tocopherol c6 mat ¢ cac loai thudc ho Brassicaceae nhiéu nhat (tr 24,0mg/100g dén
51,6mg/100g), cac ho con lai duéi 10mg/100g. Trong dau hat mudp ding Momordica
charantia ca hai dang a-tocopherol va y-tocopherol cung c6 mat véi ham lugng cao:
39,8mg/100g va 49,2mg/g. Ham lugng dau béo & hat vai L.chinensis thap nhung ham luong
tocols cao (276,8mg/100g) véi thanh phan kha phong phu: a-tocopherol: 34,5mg/100g; a-
tocotrienol: 21,3mg/100g; y-tocopherol: 8,8mg /100g va y-tocotrienol: 19,7mg/100g. Pac
biét dang d-tocotrienol chi théy trong dau hat vai véi ham luong 16n: 181,5mg/100g; dang
O-tocopherol & hat dua chudt leo Cucumis sativus: 91,3mg/100g.

4.2. Khao sit thanh phéan va ham lwong axit béo

Ngoai nhitng axit béo phd bién thudng gip nhu: axit béo no (axit palmitic C16:0, axit
stearic C18:0), axit béo khong no (axit oleic C18:1, axit linoneic C18:2), mot ) dang axit
béo bat thuong nhu: axit béo da ndi doi lien hop C18:3, axit cyclopropenoic, axit epoxy
dugc tim trong 5 loai (bang 4.2).

Da phat hién sy khac thuong trong thanh phﬁn 28 dau hat 1a sy c6 mit cua axit
arachidic (20:0) trong hat chdm chdm Nephelium lappaceum véi ham lugng 16n 33,24%,
con trong cac dau hat khac axit ndy c6 mit trong khoang tir 0,07 dén 9,65%, da phan duéi
1%. Ham luong axit palmitic trong khoang tir 2,0% (Brassica chinensis) dén 29,21%
(Citrus grandis), cao nhat trong chi Citrus. Axit stearic c6 mdt trung binh trén 20% trong
dau hat ho Cucubitaceae, trong khi ¢ bdn ho con lai 1a dudi 2%. Téng s6 axit béo khong no
cO gia tri cao trong hai ho Brassicaceae va Rutaceae trén 70%. Chi c6 6 loai hat trong ho
Brassicaceae moi ¢6 ham lugng tong sd axit béo no thap dudi 10%. Axit béo da ndi doi lién
hop C18:3(9¢,11t,13t) ¢6 luong 16n & dau hat muép dédng Momordica charantia (60,60%)
va dau hat géc Momordica conchinchinensis (58,61%) thudc ho Cucurbitaceae. Axit oleic

18:1 thap (3,72%-7,92%) trong hat mudp ding, gic, song & cac hat con lai c6 ham luong
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kha cao (16,36%-52,39%) ching hat trong hat bd hon (52,39%). Axit gadoleic C20:1 c¢6 mit
luong 16n & hat hai loai: hat mac rac (20,57%), hat bd hon (37,49%), ¢ sau loai thudgc ho
Brasicaceae c6 luong trung binh (8%) va ¢ hai muoi loai con lai chira ham lugng <1%.

Téng hop sb liéu phan tich thanh phﬁn axit béo cua 28 loai hat thuc vat Viét nam
cho biét ham lugng axit béo no cao tir 46,98-51,31% thudc vé cac hat: nhén, vai, chom
chdém. Mau hat ¢6 ham luong axit béo mot ndi doi chiém tir 73,93%-77,55% la cac hat mac
rac va bd hon. Cac mau hat géc, muop déng va 10 loai hat cua chi Citrus c6 ham lugng axit
béo da ndi d6i cao nhit t6i 65,61-77,89%, trong khi & cac mau hat khac chi khoang 3,19% -
21,13%. Viéc c6 mat céac axit béo khong no voi ham lugng cao da noi 1én gié tri hoat tinh
sinh hoc ciia diu nhén cac loai hat nay dac bi¢t 1a trong Y, dugc va cong nghiép thuc phém,
d6 chinh 1 cac axit béo da ndi d6i co hoat tinh sinh hoc va la gia tri dac dung cua dau béo
loai hat nay.
4.3.Ung dung axit béo trong chemotaxonomy
4.3.1. Si dung phwong phdp phén tich thanh phan chinh (PCA):

Trong phan loai thuc vat hoc nguoi ta thuong sur dung nhiéu d4u hiéu khac nhau nhu
hinh thai sinh li- sinh hoa, sinh thai tip tinh hoc va dia li hoc dé bo sung hd trg cho nhau. O
Viét Nam, viéc sir dung thanh phﬁn cac axit béo c6 mat trong dau hat thuc vat nhu cac yéu
td hoa hoc dé giup cho phan loai thuc vat (chemotaxonomy) hau nhu chua c6 tai liéu nao
dugc cong bd. Phuong phap phan tich thanh phan chinh (Principal component anlysis-PCA)
dé xur Iy hdi quy da bién trong d6 cac bién co quan hé tuyén tinh véi nhau trong cac thanh
phan chinh PC, (n- s6 thanh phan chinh duoc vin dung vao cic sb liéu thanh phan, ham
luong giita cac axit béo ctia 27 miu dau ciia 4 ho thuc vat (hinh 4.1). Trong d6 nhitng nhom

khac biét dugc phan bi¢t rd rang thong

Yéuto 1

qua cac ving phan bd trén ban PCA. Cac

i nhom tuong Ung voi cac sO thir tu cla

>°

mau trén bang 4.2 nhu nhém: (a) cac mau

i anamﬁ® ds 4) o Cucabicatead  1» 25 354, 5,6 (mau xanh duong), (b) cac
5 4 95 Th o -" vaw2 | miu 7, 8,9, 10,11 (mau xanh 14 cdy), (c)
‘ . 05 @ cac mau 12, 13, 14, 15, 16, 17 (mﬁu do),

Ho Sapindaceae<——— -

! (d) cac miu 18, 19, 20, 21, 22, 23, 24, 25,

15 Ho Rutaceae

26, 27 (mau den). Trén gian dd cac loai

thudc cung mot ho tap trung giat vé mot

phia, c6 sy phan bd khac nhau rd rang.
Hinh 4.1: Gidn dé PCA (PCI-PC2) véi s6 liéu ddau vao 10 thanh phan axit béo ciia

27 mau hat thyc vt.
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4.3.2. Cac axit béo co vai tro nhw fingerprinter

Ngay nay v6i sy phat trién khong nging cua khoa hoc va ky thuat, c6 rat nhiéu
phuong phap va cong cu dé nghién ctru céc thanh phén héa hoc c6 mat trong thao duoc, dé
danh gi4 va quan 1y chat lugng cta thao dugc. Tuy nhién trong thio dugc ton tai rat nhiéu
hop chat, nhiéu hop chét chi ton tai voi ham luong rat thap, doi khi khong bén, dang dong
phan, dé bi phan hity ngay duoc khi phan 1ap. Do d6 viéc st dung phuong phap phan lap
thong thuong rat gap nhiéu khé khan trong viéc danh gia va kiém soat thanh phan cia thio
dugc. Trong diéu kién d6 mot phuong phap dang dugc phat trién va tng dung dé phuong
phap sic ky fingerprinter, phuong phap nay két hop vdi cac phuong phap phén lap, xac dinh
cdu tric va hoat tinh dang dugc tng dung nhiéu trong viéc danh gia, kiém soat chat lwong
duogc lidu. Su ra doi cua phuong phap sic ky fingerprinter da gitp cho viée xac dinh dinh
tinh va dinh luong chat lugng cac thao duoc nhanh chéng va do chinh xac dang tin cdy.
Trong thao duoc ciing ton tai nhidu thanh phan, trong d6 c6 thanh phan rat dé bay hoi. Cac
thanh phan d& bay hoi nay c6 nhitng dic trung riéng biét ciia timg loai thio duoc, chinh
nhitng tinh riéng biét nay tao loi thé cho viéc xay dung sic ky fingerprinter ciia cac thao
dugc theo phuong phap sic ky khi. Mot vi du dién hinh cua viéc ap dung sic ky
fingerprinter trén hé sic ky khi 1a phan tich cac dang dau béo trén hé sic ky khi. Két qua
phan tich nay ciing cho ra mét dang thich hop séc ky fingerprinter, dang fingerprinter ndy c6
thé duoc su dung dé nhan dang thao duogc. Sic ky fingerprinter ddi v&i dau béo dua trén su
dich chuyén thoi gian luu cta cac peak trén cac siac dd va xac dinh véi sic d6 mau chat
chuan dé danh gia cac mau khac. Ngoai cic axit béo thong thuong trong dau hat thyc vat
con ¢6 mit mot s axit béo ¢ cau trac dic biét nhu C18:3, C20:1, C20:2, axit C20:3, C22: 2
d6 1a nhitng yéu t6 khac biét dic trung giira cac chi, ho, nganh. Két qua d3 chi ra sy khac
biét & 27 ddi tuong nghién cuou. Sy cd mat cua axit erucic 22:1(n-9) trong dau hat ho
Brassicaceae dugc chi ra nam trong khoang tir 35,69% (hat cai ci Raphanus sativus) toi
44,20% (hat cai ngot Brassica chinensis). R4t hiém khi axit erucic c6 mit véi ham lugng
16n trong ho khac, tham chi & mot sb loai khong c6 mat, vi vay axit ndy dugc coi nhu dic
diém nhan dang (fingerprinter) dé phan loai dwa trén thanh phan hoa hoc (chemotaxonomy)
clia cac loai thudc ho Brassicaceae. Co thé xem nhiing axit béo nay gilt vai trd nhu
fingerprint st dung trong chemotaxonomy(bang 4.1, hinh 4.2).

Bdng 4.1: Cac axit béo nhuw fingerprint trong ho Brasicaceae, Sapindcaceae, Cucurbitacea, Rutaceae

Fingerprint 16:0 18:1 18:2 18:3conj. | 18:3n-3 22:1
Spindaceae X

Cucurbitacea X X

Brassicaceae X
Rutaceae X X




[ Pho GC cua 5 loai ho Sapindaceae

| Pha GC cua 5 loai ho Cucurbitaceae |
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Hinh 4.2: Cdc axit béo nhw fingerprint trong ho Brasicaceae, Sapindcaceae, Cucurbitacea, Rutaceae

4.4. Quan hé giira axit béo va tocopherol

St dung phuong phap toan hoc dé phan tich dir liéu thanh phan so sanh cac FA 16:0,

16:1(n-7), 18:0, 18:1(n-9), 18:2(n-6), 18:3(n-3), 20:1(n-9), 22:1(n-9) va ham lugng cua cac
tocopherol-tocotrienol: a, B, v, 8 & 27 mau dau ctia bbdn ho thuc vat khac nhau (bang 4.2).

Bing 4.2: Thanh phan - ham lwong axit béo va tocopherol cud 4 ho hat dem phén tich PCA

T | Ten miu hat AXIT BEO TOCOPHEROL
16:0 ‘ 16:1 | 18:0 ‘ 18:1 ‘ 18:2 ‘ 18:3 | 20:1 ‘ 22:1 al | aTs ‘ pr | 7T ‘ ST ‘ 715 ‘ oT ‘ oT;
Ho Bracitaceae
1 Raphanus sativus 451|017 175 [ 170 | 13.9 | 87 |9.41 | 357 - - - 516 | - 03 |21 | -
2 Brassica campestris | 3.10 [ 0.25 | 077 | 622 | 16.7 | 108 |496 | 441 | 114 | 05 - 445 | - - 08 | -
3 Brassica sp. 256 | 022 097 |743 | 164 |11.0 |554 | 433 | 91 | 02 - ] 363 - - 07 | -
4 Brassica juncea 234 1020 | 097 | 777 [ 160 |11.8 [571 | 433 | 122 | 0.2 - 31.0 - - 0.5 -
Brassica chinensis 199 [0.16 | 122 | 181 | 11.7 | 713 |7.24 | 442 | 140 | 0.1 - |45 | - - 1.1 -
5
6 Brassica oleraceae 3.64 |0.15 | 0.74 16.6 119 | 816 |9.08 | 42.1 13.0 0.2 0.1 24.0 - - 0.8 -
Ho Cucubicateae
7 Luffa cylindrica 14 | 011 |718 [331 |429 [0.19 |0.09 | - 32.0 - 03 | 09 - - 02 | -
8 Momordica biaraotia | 210 | - |23 4904 007 [007 | - |398 | - |01 |492 | - |30 | - - -
72
9 Cucurbita pepo 17.7 | 0.06 | 7.98 | 155 | 56.2 | 0.23 |0.09 - 28.5 - - 12 |09 |05 [04 |-
10 Momordica 2.05 - 180 |7.92 [ 105 |0.24 |0.25 - 17.6 - 03 | 93 - - 02 | -
cochinchinensis
11 Cucumis sativus 13.6 | 0.11 | 104 | 18.0 |54.3 | 037 [0.07 175 | 73 | 04 | 04 - - 913 | -
Ho Sapindaceae
12 Delavaya toxocarpa 420 |0.05 | 212 [39.1 [272 |0.62 |375 | 091 0.2 29 - 0.1 0.2 - - -
13 Dimocarpus longan 121 {018 |804 |369 |840 [265 |190 | - 139 | 02 [ 02 | 92 - - 03 | -
14 Litchi chinensis 836 [0.09 |370 |238 |660 |431 [077 | - 345 | 925 | 64 | 105 - 127 | 121 |767-
5
15 Nephelium lappaceum | 4.12 | 0.34 | 516 | 362 | 299 [020 [824 | 1.06 | 0.7 | 0.7 - 0.4 - 04 |04 |-
16 Sapindus mukorossi 527 (022 | 139 |524 |835 | 1.37 [206 | 075 | 66 - - 20.8 - 30 |26 |-




10

17 Aesculus sinensis 126 | 266 | 158 |300 161 |233 026 | 035 |195 | 97 | - | 88 - le26 | - P36
Ho Rutaceae
18 Citrus nobilis var. 226 | 069 | 479 | 238 |42.50 | 437 | - - |16 139 | - - log
mir’;jnr’nrnn Hﬁ( 4
19 Citrus nobinis 21.0 | 072 | 512 | 229 |449 |[5.33 - - 24.57 | 037 0.17
var chrvoscarna Lamk
20 Citrus japonica Thunb. | 207 | 3.25 | 446 | 282 |33.9 [860 [003 | - |1895]| 0.13 1.84 0.16
21 Citrus grandis (L.) 277 | 070 | 362 |27.8 | 367 |421 | - - | 1458 ] 037 | 005 | 221 | 0.19 | 056
Qsh var oradis
22 | Citrus grandis (L.) Osbeck | 29.0 | 040 | 3.62 | 22.6 | 382 |4.88 [0.02 | - |2378| 0.24 1.29 0.30
23 Citrus grandis 299 | 049 |231 [236 [37.6 507 002 | - |1402] 011 0.66
24 Citrus nobilis Lour. var. | 375 | 055 | 481 | 209 |415 [3.70 |0.02 | - | 2684 033 0.55 034
nobinis
25 Citrus sinensis (L) Osb. | 263 | 0.85 | 482 | 227 |39.7 |4.43 003 | - |1873] 038 0.38 0.50
26 Citrus aurantifolia 225 | 084 [ 374 | 234 |436 |461 003 | - |2058 | 0.60 237 1.41
(Christm &
27 Citrus limonia Osb. | 23.0 | 0.81 | 4.08 |21.1 |434 |605 |0.02 | - |14.69 | 029 0.11 0.51
.
3 , A s
1= Bang phuong phép phéan tich

thanh phan chinh va thoai chuyén

tuyén tinh chi ra nhitng khéc biét

dang ké vé thanh phan céc axit béo
va tocopherol. PCA dugc van dung

nham tim ra moi twong quan gitra

LE B

z_=r_+ " + cac tocopherol va cac FA & cac dau
NS :; L e = e = * == thye vat khac nhau, méi quan hé
..:I:hfl- saats | -' hoa hoc va hoa sinh trong hat thuc
=

vat.
Hinh 4.3: Moi twong quan giita axit béo va tcopherol ciia 4 ho thiee vt Viét Nam

Két qua cho biét c6 mbi twong quan 4m tinh giita cac a-tocopherol va y —tocopherol;
mdi twong quan dwong tinh giita axit linolenic C18:2 v&i a -tocopherol, axit C18:3 va y —
tocopherol (hinh 4.3). Khi biét cac axit linoleic(18:2) va axit linolenic (18:3) c6 ham luong
cao trong dau béo thi c6 thé suy doan ham luong o-tocopherol va tocopherol y ciing s& c6
mat voi ham luong 16n trong dau béo do.

4.5. Nhan dang mot s axit béo c6 cAu tric dic biét trong diu hat Hibiscus sabdariffa L.

Cac CPEFA dugc nhan dang dudi dang metyl este sau khi tham gia phan ung véi
AgNO;/ MeOH két hop v6i phuong phap GC-MS. Két qua da xac dinh ham lugng malvalic
18:CE va sterculic 19:CE trong dau hat Hibiscus sabdariffa L. 1a 1,33g/100g va
1,29g/100g. Thanh phan axit epoxy dugc phan tich bang phan (mg md vong epoxy cua cac
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dan xut metyl este trong moi trudng axit két hop phuong phap GC-MS. Pi xac dinh duogc

ham luong céc axit vernolic va coronaric 1a 2,73g/100g .

12,13- Epoxy-9-Octadecenoic axit

H, 0 H
2 COOH

13 12
Vernolic axit (92,125,13R) My296 .4
9,10- Epoxy-12-Octadecenoic axit

H, P\ H
12 RN COOH

Coronaric axit (9R,10S8,122) My296 .4

4.6. Khio sat hoat tinh chdng oxy héa in vitro va thanh phan axit da ndi doi 18:3 ciia
diu hat thudc chi Citrus
4.6.1. Pdnh gia hoat tinh chéong oxy hod in vitro trong hé¢ DPPH ciia dich chiét metanol
tir hat cdc loai thugc chi Citrus
Panh gia thong qua gia tri hip thy anh sang cta dich chiét metanol tong cic mau hat.

Cac miu co gia tri: SC >50% duoc coi 1a c6 duong tinh dé tién hanh cac budc nghién ciru
tiép theo. SO liéu phan tich ¢ bang 4.3 cho thiy trong cac d6i tuong nghién ctu 4 miu co
hoat tinh chong oxy hoé & cac nong do khac nhau, dic biét mau s6 3 (quat Hung Yén Citrus
Jjaponica Thunb.) c6 gia tri SC% va axit C18:3A9,12,15 cao nhit (8,59%), vi vay day sé& 1a
d6i twong duoc tap trung nghién ctru siu trong giai doan tiép theo. Tiép d6 1a phan lap va
tinh ché axit C18:3A9,12,15 tir dau hat quat Citrus japonica Thunb.

Bing 4.3: Két qua thir hoat tinh chéng oxy hod ciia cdc dich chiét methanol chi Citrus trong hé DPPH

Nong Gia tri SC (%)

do we

ché toi | Miu Mau Miu | MAu | Mau | Miu | Miu | Mau | Miu | Miu
thicu | M1 M2 M3 M4 M5 M6 | M7 | M8 | M9 | M10
(mg/1)

100 | 58.89 | 56.91 | 87.03 | 45.78 | 60.81 | 46.21 | 44.58 | 33.66 | 24.59 | 43.02

75 49.68 | 46.85 | 74.42 | 40.04 | 55.78 | 39.48 | 35.93 | 26.51 | 22.47 | 36.00

50 3494 | 34.02 | 61.87 | 34.66 | 45.50 | 33.38 | 28.92 | 20.69 | 22.82 | 22.96

25 28.07 | 17.65 | 53.01 |27.92 | 33.03 | 20.69 | 21.40 | 13.89 | 21.55 | 20.84

10 22.89 | 6.09 | 48.76 | 2495 | 24.03 | 18.14 | 18.43 | 14.32 | 20.55 | 16.23

A A A A A A

Két | dwong | dwong | dwong | dm | dwong | dm am am am am

qua tinh tinh tinh tinh | tinh tinh | tinh | tinh | tinh | tinh

M1: Quyt Sai gon, M2: Quyt Thai Lan, M3: Quat Hung Yén, M4: Budi chua Ha ngi, M5: Budi da xanh, M6:
Buai diéen Ha ngi, M7: Cam Sai gon, M8: Cam Vinh, M9: Chanh Sai gon, M10: Chanh Vinh
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4.6.2. Phin lgp va xdc dinh ciu tricc axit C18: A9,12,15 tir hat quit Hung Yén Citrus
japonica Thunb.

Pé phan lap axit C18:3A9,12,15 da tién hanh thuc hién phan tng 1am giau PUFA tir
dich chiét lipid téng theo so @ & hinh 3.2. Dya vao két qua phan tich trén thiét bi GC da
chtng minh c6 sy thay di ham lugng céc axit béo sau phan tng lam gidu PUFA nhu sau:

* Ham lugng axit no giam: C16:0 tir 24.42% giam xubng con 5.01% va C18:0 tir
4.81% giam xudng 0.62%

* Ham lugng axit khong no tang lén: C16:1(n-7) tir 3.26% tang 1én 4.95%, C18:1 (n-
7) tr 17.82% tang 1én 21.39%, C18:1(n-9) tir 9.67% tang lén 11,26%, C18:2(n-6) tir 32.68%
1én 38.97%, riéng axit C18:3A9.12.15 tang tir 7.32% lén 18.39%.

4.6.3. Xac dinh céu tric ciia C18:3 A 9,12,15

Bang sic ky cot trén pha dao Rp18 ding hé dung méi rira giai: MeOH/ H,O (94:6) da
phéan lap dugc C18:3 A9,12,15 (MES1) .

Chat MES1 thu dugc & dang diu mau tring. Phé "H-NMR cua MESI xuét hién tin
hi¢u cua 6 duplet dac trung cho 6 proton olephine (-CH=) tai o 5,32; 5,34; 5,35; 5,36; 5,37
va 5,28ppm (hinh 4.4). Ngoai ra con tin hi€u cua mdt triplet tai 6 0,97ppm Ung véi nhém
CHj; dau mach, cac tin hi¢u con lai ing v6i cac proton cia nhom CH, trong vung tur 1,24
dén 2,82ppm.

MES1-CDC13-1H _%R

7.5 7.0 6.5 6.0 o als alo 3 ppm.

000

NH W

Hinh 4.4: Phé PH-NMR ciia axit C18:3A49,12,15

. 584

i

7.
om
2,462

Cac tin hiéu trén phd *C-NMR va DEPT (hinh 4.4) cho biét MES1 c6 téng sb 18
cacbon, gém 1 nhém metyl CH;, 10 nhom metylen CH,, 6 nhém metin CH= va 1 cacbon
bac 4 (C=0). D6 dich chuyén hoa hoc giira cac proton va nguyén tir cacbon tuong tng da
duoc quy két dua vao phé HSQC. Tin hi¢u cdng huong tai 6 179,73 ppm dac trung cho
nhom C=0 axit, tin hi€u cua 6 nhom metin (CH=) tai d¢ 131,96; 130,24; 128,29; 128,25;
127,77; va 127,13ppm, va tin hi¢u cua nhom CHj; dau mach tai & 14,24ppm. Cac tin hiéu
con lai ndm trong vung 20,54 dén 34,02ppm 1a ctia 10 nhém CH, mach thang. Piéu nay
hoan toan phu hop véi cac tin hiéu trén phd cong huong tir 'H-NMR va goi ¥ cho thay
MESI 1a mét axit béo khong no, mach thang c6 3 lién két d6i trong phan tir.



MES1-CDC13-C1l3CPDE&DEPT _gg_

DEPTS0

DEPT135

CH&CH3 llm

10 180 170 160 1s0 140 130 120 110 100 70 60 s0
ci13cPD

Hinh 4.5: Phi DEP ciia axit C18:3A9,12,15

Pé xac dinh vi tri cia cac lién két d6i trong phan tir MES1 chung t6i da dwa vao cac

tin hiéu cong hudng trén phd twong tic xa HMBC. Phé HMBC (hinh 4.6) cho thiy twong
tac cua proton H-18 (6 0,97ppm) v6i cacbon cia nhém CH, ¢ vi tri C-17 (6 20,54ppm), mat
khac C-17 ¢6 tuong tac véi proton & H-16 (8 5,38ppm), diéu nay khang dinh nhém CH; (¢
vi tri C-18) cach nhom CH= (¢ vi tri C-16) bdi mdt nhém metylen CH, (& vi tri C-17).
Ngoai ra, proton H-16 c6 tuong tac véi cacbon C-15 (& 127,13ppm), va proton H-15 co
tuong tac voi C-16 (6 131,96ppm) va cacbon C-14 (6 25,54ppm); H-14 (6 2,08ppm) tuong
tac voi C-13 (6 128,29ppm). Proton H-13 (6 5,36) lai twong tac C-12 (6 128,25ppm); H-12
(0 5,35ppm) lai twong tac véi cacbon C-11 (8 25,63ppm) va H-11 lai tuong tac véi cacbon
C-10 (6 127,77ppm), nguoc lai H-10 (6 5,34ppm) lai twong tac véi cacbon C-9, C-11 va C-
8. Nhu vay tir cac dir lidu trén phd HMBC d chi ra chit MSE1 ¢6 3 lién két doi tai C9-C10,
C12-C13, C15-16 va mdi ndi doi lai duge xen k& nhau bdi mot nhdm metylen (CH,). Trén
phé HMBC con cho thdy c6 tuong tic ciia cacbon C-1 (8 179,83ppm) voi proton H-2 (8
2,34ppm) va H-3 (& 1,63ppm), phan tich tiép cac sb liéu phd HMBC tuong tic xa di xéac

dinh duoc cac nhém CH, con lai dugce lién két v6i nhau tao thanh mach dai.

| N N L

J— ;
—
1 : |

P = — ;

— =
o = —_— T —_—

Hinh 4.6: Phé "HMBC ciia axit C18:3 A9,12,15

1
DENH-E£TIAD-ISEA

|
|

0'T §T 02 ST 0E€ S'€ 0F §v 0§ §'§
L !

Céc két qua phan tich trén cho thdy MES1 1a mot axit béo khong no, mach dai gébm

18 nguyén tir cac bon, ¢6 3 lién két d6i trong tir. Pidu ndy hoan toan phu hop vdi cac dit liéu
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trén phd khdi va cham electron EI-MS véi pic ion phan tir xuat hién tai [M]'= 278, tuong
ung voi cong thire phan tor C gH300,. Do vay MES1 dugc xac dinh 1a axit C18:3A9,12,15(a-
linolenic). Vi tri cic ndi d6i ciing duoc khang dinh qua phan tng khir hoa axit
C18:3A9,12,15 bang hydrazine .
4.6.4. Phan irng khir hod noi déi ciia axit axit C18:349,12,15 bang hydrazin
Chung t6i tién hanh phan tmg khir hoa n6i déi cta axit C18:3A9,12,15 v6i 2 muyc dich:

- Dung phuong phap héa hoc dé ching minh cdu tric cua axit C18:3(9,12,15), néu san
pham sau phan tng khtr hoa nbi d6i 1a C18:1(9), C18:1(12),C18:1(15) thi cdu truc cua chat
ban dau trudc khi phan tmg s& 1a C18:3(9,12,15).

- Lam 13 co ché sinh tong hop cac PUFA di tir axit C18:3A9,12,15 (a-linolenic), chuyén
héa nguoc lai thanh axit linoleic va cac dan chat thiét yéu trong co thé séng.

Diéu kién t6i wu cho phdn g ciia Hydrazin véi axit béo da noi déi cho hiéu sudt tao ra
san phcfm axit béo mét néi déi cao nhat: tic nhan oxy hoé dugc lya chon 1a dung dich H,0,
30% dé thuc hién phan tmg khir hoa ndi doi.

So dd tao san pham chung cho phan tmg Hydrazin véi axit béo ba ndi dbi

: Nguyén li¢u ,di?lu axit | San pham axitbéo : Sin pham axit béo : San pham
~ béobanoiddi : khong no 2 noi ddi : khong no mdt noi ddi . axit béo no
| 18:2 A9,12 ©  18:1A9 |
18:3 A9,12,15—> 18:2 A12,15=> 18:1AI2 — 180

18:2 A9,15 18: 1 Al5

Nhiét dg tién hanh phdn ing: dugc thuc hién ¢ 40°C, 50°C va 60°C, két qua ching
minh tai nhiét 6 60°C phan tng chuyén héa cho hiéu suét tdt nhét.

5 yéu t6 anh heong dén hiéu sudt khir hod néi ddi cia phan g gom: ndéng do axit,
néng do Hydrazin, néng do H,0O,, nhiét do va thoi gian tién hanh phan tng. Do khoi lugng
thi nghiém ddi v6i qui hoach thyc nghiém 16n hon 3 yéu td 1a rat 16n va ciing khong can
thiét phai nghién ctru hét ca ndm yéu td trén, vi vy hai yéu t6 ¢6 dinh gdm: ndng do6 H,0,
30% va nhiét @6 phan trng 60 °C dugc st dung trong qua trinh nghién ctru diéu kién tdi vu
ctia ba yéu t6 con lai.

* Xdy dung phwong trinh hoi quy mé ta phan vmg khir hod néi doi cua axit 18:3A4 9,12,15
bang Hydrazin
a. Ma tran thuc nghiém cua phan ung

Cac thi nghiém duoc bd tri dua theo ma tran thuc nghiém, két qua dugc trinh bay &

bang 4.4, trong d6 y (%) 13 hiéu suét thyc té ctia phan Gmg chuyén ho4 trén, tong cong c6 15

thi nghiém trong ma tran thyc nghiém bac 2
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Bang 4.4: Ma tran thuc nghiém cua phan ung

N Xo X1 X2 X3 X1X; | X1X3 XX3 X’12 X’zz X’32 y (%)
1 + - - - + + + 0,27 0,27 0,27 | 33,7
2 + + - - - - + 0,27 0,27 0,27 | 34,6
3 + - + - - + - 0,27 0,27 0,27 34
4 + + + - + - - 0,27 0,27 0,27 | 434
5 + - - + + - - 0,27 0,27 0,27 | 35,7
6 + + - + - + - 0,27 0,27 0,27 | 45,1
7 + - + + - - + 0,27 0,27 0,27 | 36,3
8 + + + + + + + 0,27 0,27 0,27 | 43,7
9 + 1,215 0 0 0 0 0 0,746 | -0,73 | -0,73 | 43,4
10 + | -1,215 0 0 0 0 0 0,746 | -0,73 | -0,73 | 36,6
11 + 0 1,215 0 0 0 0 -0,73 | 0,746 | -0,73 | 38,6
12 + 0 -1,215 0 0 0 0 -0,73 | 0,746 | -0,73 | 394
13 + 0 0 1,215 0 0 0 -0,73 | -0,73 | 0,746 | 44,9
14 + 0 0 -1,215 0 0 0 -0,73 | -0,73 | 0,746 | 41,7
15 + 0 0 0 0 0 0 -0,73 | -0,73 | -0,73 | 44,6

Trong do: x;, X», X3 la cac yéu t6 ma hoa trong phan ung, y 1a hi¢u suit thuc té cua
phan tmg thu duoc dua theo su b tri thi nghiém. O day da sir dung cac gia tri ¢ va d dugc
tinh sdn cho mé hinh ké hoach hoéa thuc nghiém bac 2 tam tryc giao véin =3: ¢ =0,73;d =
1,215.

b. Xdc dinh cdc hé sé ciia phwong trinh hoi quy
Céc hé s6 cta phuong trinh hdi quy ddi voi mo hinh quy hoach thyc nghiém bac 2 tam

truc giao dugc tinh toan theo céc cong thirc sau:

Bl N
2 Hin-¥u E Xin -X ju ¥u
_ u=1 . u=1
b; = _— R by = ~ R
2 , Xiu 2 ; (Xiu X ju )
u=1 =1
N
2 k3
> (xn — @),
b” — =1

N

> (L — @)’

=1

Sau khi str dung cac phan mém tin hoc dé tinh toan, cac hé sb ciia phwong trinh héi quy nhu

Sau:

b, b, b, b; b bis by; by by, b33
39,713 | 3,229 | 0,669 | 1,734 | 0,813 | 0,813 | -1,238 | -2,394 | -3,071 -0,161

c. Pdnh gid tinh ¢é nghia cia cdc hé sé cia phwong trinh hoi quy
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Bdn thi nghiém dugc thyc hién thém ¢ tdm dé xac dinh gia tri phuong sai téi sinh thi
nghiém. Hiéu suit cta cac thi nghiém nay lan luot 12 42,6; 41,6; 41,2 va 42,9, cac gid tri tyn,

duoc tinh nhu sau:

t, t t t3 t2 t3 3 th 6 t33
39,713 | 13,262 | 2,748 | 7,121 | 2,852 | 2,852 | 4,344 | 6,206 7,96 0,415
Tra bang cac gia tri hang s student, gia tri thang theo bang (mirc ¥ nghia p=0.05) Ia

3,18. So sanh cac gia tri tg,, V1 g1 tri tysn, théy duogc cac gia tri t,, t|,, t;3 va t33 nhod hon gia
tri tpang do d6 co thé két luan réng céc hé s6 by, bya, bys va by 1a cac hé sb khong c6 y nghia
va bi loai ra khoi phuwong trinh hoi quy va phwong trinh hdi quy sau khi da loai bo cac hé s6
khong c6 nghia nhu sau:

Y =43.704 + 3.229%x,+1.734%x; - 1.238%x,.x5 - 2.394%x,* - 3.071*x,> (1)
d. Panh gia sw phit hop ciia phwong trinh hoi quy.

Tinh gia tr1 Fy,, (gié tri F theo chuan Fisher) theo cac cong thirc dya trén cac tai liéu
tham khao [5], [125], thu dugc Fy;,,=6,16. Tra bang gia tri F voi £,=6, £,=3 cho gia tri Fya,e =
8,9. So sanh véi gia tri Fy, cho thdy Fip< Fiang, chimg to rang phuong trinh hdi quy mé ta
dang thuc nghiém.

Str dung phép bién doi Xj = ZJATZJO dé dua phuong trinh (1) vé dang bién thyc.

Y=6.966+0.256"‘ZI+O.295*ZZ+O.14”‘2390.0008*22*23-0.001>"le-0.0012*222 (2)

Z: ham lugng tac nhan oxy hod, dung dich H,O, 30%, tir 50 — 150 pmol.

Z,: ham lugng dung dich N,H,, ttr 50 — 150 umol.

Z: thoi gian phan tng tir 30 dén 90 phit.
4.6.4.3. Xdc dinh diéu kién téi wu cho phén itng khiv hod néi doi

Diéu kién tdi wu cta phan tng khir hoa ndi ddi cua axit béo khong no theo 1y thuyét

chinh 1a diéu kién dé c6 cuc dai ctia ham muc tiéu bién thyuc (2) trong ving quy hoach. Sau
khi tinh toan cuc dai cia phuong trinh hdi quy (2) bang thuat toan FLEXIPLEX (bang ngon
ngi 1ap trinh Pascal) cho gia tri Yy.x=46,31% tai Z; = 128,0 (umol); Z, = 92,9 (umol); va
Z; =90 (phat). Lam lai 3 thi nghiém tai ham lugng dung dich H,O, 30%: 128 umol; ham
luong NoH,: 93 pmol va thoi gian phan tng 1a 90 phit cho két qua sau:

STT 1 2 3 Trung binh
Hiéu suit (%) 45,9 46,5 46,1 46,17+0,25
Két qua trén chig minh viée sir dung mé hinh quy hoach hoa thuc nghiém bac 2 tim

tryc giao ddi voi nghiém ciru phan ung trén 14 hoan toan phu hop va chinh xac. Phuong
trinh hoi quy (1) cho thiy hai yéu t6 X1(ndng d6 H,0,) va X3 (thoi gian phan tng) anh

huong dwong 1én hiéu suit tao san pham axit béo mot ndi doi (b1,b3>0), trong d6 yéu td 1
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anh huong kha manh. Ngoai ra, hiéu suit ctia phan tng trén con chiu mét tac dong két hop
ctia 2 yéu t6: ham luong ctia hydrazin va thoi gian phan tng thé hién ¢ s6 hang x2x3. Su ¢
mit ctia 2 hé sd bl1 va b22 ching minh sy tdc dong manh cua hai yéu t6 bac 2 cua X1 (ham
luong tac nhan oxy héa) va X2 (ham luong hydrazin) 1én hiéu suit tao thanh san phim axit
béo mot ndi ddi nay.
4.7. Nghién ciru ing dung ché pham tir PUFA
4.7.1 Nghién ciru tao ché phim

Trén co s& két qua khao sat hoat tinh so bo ciia tit ca cic miu dau dang nguyén chét va
mot s6 dang cong thirc phdi hdn hop giita cac loai dau khac nhau ching t6i da tao ra ché
pham t6i wu OF27 ¢6 hoat tinh kha quan nhat d6 1a: ddu n-3 (tr m& c4 bién) + dau n-6 (tur
dau hat thuc vat) véi ti 1& thich hop n-6/n-3= 10/1.Ché pham OF27 dwoc nghién ctru toan
dién vé doc tinh C'Qip, doc tinh ban trudng dién va mot s6 tac dung dugc ly, cac thi nghiém
duoc tién hanh & Khoa Dugc, hoc vién Quany.
4.7.2. Nghién civu an toan ciia ché pham OF27
4.7.2.1. Két qua nghién ciru doc tinh cdp ciia OF27 theo dwong uong

Bing 4.5: Két qud nghién citu déc tinh cdp ciia OF27 theo dwong uong

K (g /ltlg ) m; n-m; = I-nllnl m; ( n-m; ) Z; m; - z;

1 2,40 0 - 0/12 - - -

2 4,80 1 11 11/11 11 7 7

3 9,60 4 8 4/8 32 5 20

4 14,40 6 6 6/6 36 3 18

5 19,20 8 4 8/4 32 1 8

6 24,00 - 0 - - - -
>=6 ~=19 x=111 x=353

Két qua bang trén cho théy gia tri LDso = 19,00 £ 2,01 g/kg thé trong cua chuot nhét
trang theo duong udng (16,99 toi 21,01).
4.7.2.2. Nghién civu djc tinh bdn trwong dién liéu thdp ciia ché phim OF27
a. Nghién ctru anh huong ciia OF27 theo duong ubng truong dién dbi véi trong lugng co
thé, gan, lach, than dong vat véi liéu 0,02 g/kg (bang 4.6).
Két qua & bang 4.6 cho thay chi s ting trong lugng so sanh theo cac nhom sau 5 tuan va
ty sd nay giita cac nhom tring, chimg, OF27 va thudc tham chiéu khac nhau khong c6 ¥

nghia théng ké (p > 0,05), chimg té ché pham OF27 nghién ciru khong lam anh huong dén
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trong luong co thé chudt nghién ciru. Pay 1a chi sé quan trong danh gia thudc mdi khi
nghién ciru truomg dién.

Bing 4.6: Chi s ting trong lwong trén cdc nhém trdng, nhém chirng, thudc nghién civu va

thuéc tham chiéu khi cho chudt nhdt trdang uong OF27 micc liéu 0,02 g/kg

Nhém , Chiing Thuoc n/c Thudc tham
N/C Tring |CMC2% | OF27 chiéu EBS,
Thoi gian N/C (0,1ml/10g) | 0,02 g/kg 0,5 g/kg
n 12 12 12 10
Tuan tht [ X 17,43 17,39 18,29 20,35
SD 4,11 5,15 1,12 1,70
n 12 12 12 10
Tuén tha 1T X 23,05 22,86 22,5 23,4
SD 3,90 2,82 3,23 2,00
n 12 12 12 10
Tuén thi 11T X 23,67 22,96 22,29 25,35
SD 1,90 2,20 2,00 3,20
n 12 12 12 10
Tuén thir IV X 24,05 23,45 22,33 26,60
SD 2,92 2,74 3,11 2,60
n 12 12 11
Tuan the V X 25,12 24,5 25,91 Khéng thu
SD 1,7 2,80 3,78
P12 >0,05
p P23 > 0,05
P34 > 0,05

b. Két qua nghién ciru trong luong co thé khi dung OF27 trudng dién theo dudng ubng trén

chudt nhét trang véi lidu 0,03 g/kg (bang 4.7).

So sanh gitta cac nhom ching, thudc OF27 va thudc tham chiéu vé cac chi tiéu trong
luong co thé, s khac nhau khong c6 ¥ nghia thng ké (p > 0,05).

Ché pham OF27 khong lam anh huong dén trong luong co thé ciing nhu trong lugng
c4c tang quan trong qué trinh chuyén hoa thudc va ciia qua trinh thai trir thude véi 2 mirc

lidu da str dung 1a 0,02 va 0,03 g/kg/24 gio.
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Bing 4.7: Trong luong co thé khi cho uong trwong dién OF27 liéu 0,03 g/kg

Nhom N/C Chirng dung méi Thir ché pham Tham chiéu
Thoi gia 2% (0,1 ml/10g ) OF27 0,03g/kg EBS1
TLCT 0,5 g/kg TLCT
n 12 12 10
Tuan tht X 17,83 16,00 20,35
SD 1,84 0,83 1,70
n R VR R v 10
Tuén thir 1T X 23,82 19,08 23,40
SD 154 | 172 2,00
Tuén thi 11 X 2800 | 2513 25,35
SD 2,54 3,66 2,00
N e -
Tuan thit IV X S 2621 ) 2567 26,60
SD 3,07 5,08 2,60
n 12 12
Tuan tht V X 32,23 27,92 Khéng thir
SD 2,14 4,79
>
p i P(1,2) > 0,05 ggf; ~ 8:82

c. Két qua nghién ciru trong luong co thé, gan, lach, than va ty sd giita trong lwong mdi tang

so voi trong lugng co thé khi dung murc 1idu 0,02 g/kg (bang 4.8).

Bing 4.8: Két qua nghién ciru vé trong liwong co thé, trong heong cdc tang & mikc liéu 0,02

g/kg/24 gio.
Cieamg | TLeT@ | TLang |Thtmeie]
x 24 1,84
Gan Chine SIi) 2,’8500 o:iz o7 ]
N 0 e I M
Lach | "™ sf) 224;;500 (1)2 0:66 ]
v [
24,50 2,67
o Wi si) 2,80 0,87 o _
(ne12) | Chépham | x 22,25 2,29
OF27 [ SD 323 0,61 1,12 >0,05
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Khi so sanh cac ty sb giira trong luong cua ba tang quan trong nhét trong qua trinh
chuyén héa va thai thude la: gan, lach, than tinh theo 10 gam trong lugng co thé cua chudt
nhat trang thi nghiém, ty 1& nay khong co su khac biét giita nhom ching va nhom thudce
nghién ctru (p chimg thir> 0,05). Nhu vay khi ding OF27 murc liéu 0,02 g/kg/24 gio, khong
anh huong dén trong lugng co thé ciing nhu trong lugng cic co quan gan, lach than.
d. Nghién ctru anh huong cua ché pham OF27 véi cac chi tiéu huyét hoc ciia dong vat thi
nghiém cho udng ban trudong dién.

Mot trong cac chi tiéu co ¥ nghia hang dau khi xem xét anh hudng ctia mot chat nghién
ctru trén co thé sinh vat 1a cac thong s6 vé phén tir hiru hinh trong mau. Vi thé ching t6i da
tién hanh so sanh sd lugng héng cau, bach cau, tiéu cau va dinh lugng hemoglobin trén
chudt nhit tring khi duoc udng dai ngdy ché pham OF27.Véi muc lidu di st dung két qua
cho thdy OF27 khong 1am anh hudng dén sb luong té bao méau ngoai vi, khong anh huong
dén chtrc ning tao mau cua dong vat thi nghiém (p > 0,05) (bang 4.9).

Bing 4.9: cdc théng s6 héa sinh cia dong vt khi cho udng truong dién ché pham OF27

Nhém N/C OF27 (n=12) Chirng CMC ( n= 12)
o Truwéc Sau Trwdéce thi Sau
Chi tieu N/C thi nghiém thi nghiém nghi¢m thi nghiém
So6 lwong X 5,12 5,36 4,35 3,96
Hong ciu SD 0,67 0,84 0,77 0,33
(x 10"%/L) P - <0,05 - <0,05
X 150,83 148,46 123,33 111,45
Hemoglobin
SD 21,58 24,01 23,49 8,68
(g/L)
P - >0,05 - >0,05
. X 3,10 3,15 3,20 3,13
Bach cau SD 0.64 0.45 0.25 0.26
( % 109/L ) ) ) ) )
P - >0,05 - >0,05
. X 478,00 492 81 430,66 454,00
Tiéu cau SD 56.53 68.40 58.40 75.67
( % 109/L ) ) ) ) )
P - >0,05 - >0,05

e. Nghién ctru anh huong ciia ché phdm OF27 dén cac thong s6 hoa sinh dong vat khi cho
ubng truong dién.
So sanh gitta cac nhom chung, thuéc OF27 va thudc tham chiéu vé cac chi tiéu trong

luong co thé, su khac nhau khong c6 ¥ nghia thng ké (p > 0,05).
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Ché pham OF27 khong 1am anh huong dén trong luong co thé ciing nhu trong lugng
cac tang quan trong qué trinh chuyén hoa thudc va ctia qué trinh thai trir thude voi 2 mire
lidu da st dung 13 0,02 va 0,03 g/kg/24 gio.
Bing 4.10: Anh huong cia ché pham OF27 dén cdc thong sé héa sinh ciia dong vdt khi cho

uong truong dien.

Nhém N/C Ché pham OF27 (n = 12) Chirng (n = 12)

Chi tieu N/C Trwoc TN Sau TN Truéec TN Sau TN
X 178,55 181,96 223,28 245,10

(SUGI/OLT; SD 12,35 17,34 50,23 41,70

P - >0,05 - >0,05

X 67,39 65,18 58,50 65,34

(bgf)LT ) SD 15,18 9,46 13,17 12,64

P - >(0,05 - >0,0,

o X 56,21 59,22 50,83 54,50

Creatinin SD 7,75 10,04 14,83 14,44

( pmol/L) P _ >0,05 - >0,05

Chtrc ning cua gan dugc danh gia qua chi tiéu enzym chuyén amin cho thdy OF27
chua gdy anh hudng bat loi cho chirc ning gan. Chirc ning cua thin dugc danh gia qua chi

tiéu dinh luong creatinin cho thdy OF27 khong gy doc cho than.

f. Nghién ctru anh huéng ciia OF27 dén cac thong s md bénh hoc khi dung trudng
dién.Vé cau trac vi the, cac tiéu ban gan, lach, than da dugc xtr 1y va cac chuyén gia giai
phiu bénh 1y két ludn OF27 khong lam anh huong dén hinh thai va chiic ning cic co quan
trong nhat clia qua trinh chuyén hoa va thai trir thuée nghién ctru.
4.7.3. Két qud nghién ciru higu liwe ciia ché phim OF27
4.7.3.1. Anh heong cua ché pham OF27 dén qud trinh sinh tong hop protein trén dong vit
thuc nghiem

Bing 4.11:Két qua nghién citu dnh huéng cia ché pham OF 27 dén luong protein &
huyét thanh déng vit thue nghiém (thé n=10)

Xuit phat diém | Sau 5 tuin dung ché phdm OF 27 | Mikc ting (%)
N 10 10
X 53,53 64,04 19,63
SD 5,05 2,44
P <0,05
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Ché pham OF27 1am ting su tong hop protein & dong vat, diéu nay rat c6 ¥ nghia dbi
v6i viée nghién ctru tac dung cua ché pham 18n trung wong than kinh.
4.7.3.2. Tac dung ciia OF27 liéu thap (0,02g/kg) cho uéng bdn trwong dién trén ndng lyc
tam than kinh cia dong vat thuc nghiém: lam cho nang lyc tam than kinh cua dong vat thuc

nghiém tang Ién rat ro rét.

Nhém Chiing (a) RES (b) RES+ OF27 (¢)
S6 nhém
- 6 6 6
X 8,42 1,75 5,33
SD 1,16 1,08 0,82
X 50,50 10,50 32,00
T2 43,75 2425 174,00
% 100% 20,78% 63,30%

4.7. 3.3. Tac dung OF27 lén diéu bién mién dich

a. Tac dung diéu bién mién dich ciia ché pham OF27 theo huéng dap tng mién dich té bao.
khi str dung ché pham OF27 tang kha ning ting sinh tuyén tic ¢6 lién quan chit ché dén tac dung kich
thich hé thong mién dich té bao lympho T & tuyén trc ctia dong vét non.
Bing 4.12: Tic dung diéu bién mién dich ciia ché pham OF27 theo hudng déap g mién
dich té bao

. A Chirng Chuan Thir mg/10g
Me lidu Nhom nghién ciru mg/10g mg/10g TLCT
TLCT TLCT
n 10 10 10
1. Mue lidu T x 14,87 6,72 9,50
(0,02g/kg TLCT) SD 1,04 0,42 0,37
p - <0,01 <0,05
n 10 10 10
2. Muc lidu I x 12,39 6,56 9,64
(0,03g/kg TLCT) SD 0,48 0,30 0,95
p - <0,01 <0,05
n 10 10 10
3. Mic liéu I11 x 13,37 6,52 8,80
(0,04g/kg TLCT) SD 0,52 0,54 1,25
P - <0,01 <0,05

b. Tac dung diéu bién mién dich cua ché phém OF27 theo huéng dap ing mién dich dich
thé. khi dung ché phdm OF27 truong dién dd cho két qua 2 loai khang thé mién dich
IgA(ImmunoglobulinA) va khang thé bao vé IgG (Immunoglobulin G) ting, ttrc 1a dap ung
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theo chiéu hudng kich thich. Riéng IgE (Immunoglobulin E) so sanh trudc va sau thi

nghi¢m sy khac bi¢t khong c6 ¥ nghia véi p > 0,05.

4.7.3.4. Tdc dung ciia ché pham OF27 trén mé hinh micronucleus test vrc ché kha ndang dot
bién (antimutagenicity)
Bing 4.13: Tac dung cia ché pham OF27 trén mé hinh micronucleus test irc ché khd ndng

dét bién (antimutagenicity)

hom nghién ciru , .
Chi tiéu : Chirng Thu
N 20 20
Gia tri MN- PCE/1000 PCE
x +SD 270,00 £+ 29,30 148,20 + 15,30
Ty 1€ % 100,00 54,81
P - <0,05

4.7.3.5. Tdc dung lam gidm tan sudt xudt hién khéi u trén da cia ché phdm
OF27 trén mé hinh thwe nghiém ding DMBA (gdy khéi u trén da):

Két qua nghién ctru mbi lién quan gitta hoat tinh chdng oxy hoa va tac dung giam tan
xuét xuit hién khdi u trén da cta ché phém OF27 trén md hinh thyc nghiém véi cac muce
lidu da dung c6 tac dung lam giam tan suat xuat hién khoi u trén chudt nhét trang cua ché
pham OF27 (n = 10 d6i v&i mdi nhom).

Nhu vay két qua nghién ctru tac dung duoc 1y doc tinh cdp va ban truong dién trén
dong vat thyc nghiém cho thay ché pham OF27 rét it doc theo dudong udng va hau nhu
khong anh huong 1én gan, lach, than ciing nhu chi s6 sinh hoa, huyét hoc cuia cac thé sdng.
Mit khac cac thi nghiém vé hiéu 1 yc cho thay ché pham OF27 1am ting ning luong tim
than kinh, ting sinh tong hop protein, ting cudng dap ing mién dich ca dang té bao va dich
thé. Piéu dang quan tam la ché pham OF27 c6 kha ning tc ché dot bién antimutagennicity
va giam tan suat xuat hién khdi u trén da. Nhu vy mo ra mot trién vong tng dung ché
pham OF27 nhu mét thyc pham chirc ning trong twong lai, ngoai ra phan nao cung cb thém
bang chimg 1am sang vé sy lién quan giira ti 1& n-3/n-6 axit béo ddi voi kha ning phong
ngira bénh tat ctia chung ddi vai co thé song.

KET LUAN

1. Hai tdm loai cdy & Viét Nam thudc 5 ho thuc vat: Brassicaceae (cai),
Cucurbitacaea (bi), Sapindaceae (bd hon), Rutaceae (cam), ho Malvaceae (bong) di duoc
nghién ctru hé théng vé ham lugng lipid, thanh phan tocopherol va axit béo trong hat. Cac

loai thudc ba ho: cai, bi, cam c6 ham lugng dau kha cao (trung binh 35%) va ham luong
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tocols tong dao dong trong khoang tir 2,56mg/100g dén 276,8mg/100g (chu yéu dudi hai
dang a-tocopherol, y-tocopherol). Hat vai Litchi chinensis Sonn c6 dau béo thip nhat (1,4%)
nhung ham luong tocols phong phu, tocopherol tong cao nhit (276,8mg/100g) va dang &-
tocotrienol (181,5mg/100g).

2. Pa phat hién sy c6 mat cia cac axit: axit malvalic (1,33g/100g), axit sterculic
(0,5g/100g), axit vernolic, axit coronanic 2,73g/100g trong hat cay dam but gidm Hibiscus
sabdraffi L. Viét Nam va ching minh duoc cdu trac hoa hoc ciia chung dwa vao phan tng
hoa hoc dic hiéu két hop phuong phap GC-MS.

3.ba khrfmg dinh duoc dau hat cua cac cay thudc bdn ho Cai, Cam, Bi, B4 hon ¢6
nhirng axit béo dac trung la nhiing ‘fingerprinter” C22:1 (ho cai), C16:0 va C18:3 (ho cam),
C18:2 va C18:3 lién hop (ho bi), C18:1 (ho bd hon) va c6 thé sir dung chung nhu ma khoa
phan loai héa hoc.

4. Bang phuong phap PCA va phan tich theo théng ké hoc xac dinh dugc mdi
tuong quan di truyén gifta axit béo C18:3 véi y-tocopherol (r = 0,51 P <0.05) va axit C18:2
v6i a-tocopherol (1=0,549, P <0.05) va co thé khrfmg dinh hat thyc vat c6 ham luong PUFA
cao thi hoat tinh chdng oxy hoa ciia chiing s& cao hon cac dau hat khéc.

5. Két qua khao sat hoat tinh chéng oxy hoa trén h¢ DPPH cua dau hat 10 loai thuc
vat thudc chi Citrus cho thdy bén mau: quat Hung Yén budi da xanh, quyt Sai gon , quyt
Thai Lan c6 hoat tinh chéng oxy hod tét nhét (c6 gia tri SC> 50% lan luot 1a: 87,03%,
60,81%, 58,89%, 56,91%).

6. Pa phan lap axit C18:34 9,12,15 tir dau hat quat Hung Yén Citrus japonica
Thunb. va nghién ctru diéu kién tdi wu cho phan tmg khir hoa ndi do6i C18:349,12,15 bang
hydrazine 1a: 128 pmol dung dich H,O, 30%, ham lugng N,H4: 93 pmol va thoi gian phan
ung 1a 90 phut.

7. P tao dugc ché pham OF27 tir mot s6 axit béo da ndi doi thiét yéu thude 2 ho
-6 (nhu GLA, ARA) va -3 (nhu ALA, EPA, DHA). Céc nghién ctru duoc 1i cho thdy ché
phém OF27 it doc theo duong uéng c6 gia tri LDsy = 19,00 + 2,01 g/kg thé trong, voi muc
lidu nghién ctru 20mg/kg ché pham dugc coi 14 an toan trén dong vat thuc nghiém. Ché
phim OF27 c6 kha ning lam tang nang luong than kinh, ting sinh téng hop protein, ting
cudng dap ing mién dich, e ché dot bién va giam tin suit xuat hién khéi u trén da. Két qua
nay mo ra trién vong tung dung ché phdm OF27 nhu mét thuc phdm chtc ning tng dung

trong cudc song.
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1. TOM TAT MO PAU

Tac gia: Poan Lan Phuong

Tén luin an: “Nghién ctru hoa hoc va hoat tinh sinh hoc mét sé dan xuét
tocopherol va axit béo c6 ngudn gdc tir thién nhién”.

Chuyén nganh: Hoa hoc cac hop chat thién nhién

M3 s6: 62.44.27.02

Tén co sé dao tao: Vién Hod hoc cac hop chét thién nhién

2. NOI DUNG
Muc dich va déi twong nghién civu ciia ludn dn:

- Nghién cut xac dinh ham luong va thanh phan lipit, axit béo va dan
XUt tocopherol c6 trong dau hat ctia 28 loai thyc vat Viét Nam bao gém 5
ho: Brassicaeae, Cucurbitaceae, Sapindaceae, Rutaceae va Malvaceae. Phan
tich nhan dang va chiing minh mot s6 axit béo o cau tric dic biét.

- Nghién ctru mdi quan hé giira thanh phan va ham luong céc axit béo
véi cac dan xuit tocopherol trong dau hat thuc vat Viét Nam.

- Phan 14p va tinh ché, xac dinh céu tric axit béo co hoat tinh sinh
hoc. Tao ché pham tir axit béo c6 hoat tinh, ddnh gia an toan va so bd thim
dit mot sb tac dung sinh hoc ctia ché pham nay trén dong vat thuc nghiém (in

Vivo).



Cac phwong phap nghién cvwu da swr dung:

- Phuong phép thu thap mau va xir ly mau hat thuc vat: Mau hat dugc

thu thap, xac dinh té€n khoa hoc va xur Iy theo céc tiéu chuin phan tich.

- Ham luong lipit tir mau hat duoc chiét tich va xdc dinh theo phuong

phép ISO/DIS 659:1988 [81].

- Thanh phan va ham luong tocopherol xac dinh theo phuong phap
1S0/9936:1997 [80] va phan tich trén thiét bi sac ki long cao ap HPLC.

- Thanh phan va ham luong axit béo xac dinh dudi dang metyl este trén
may sic ki khi v6i c6t mao quan chuyén dung theo phuong phap ISO/FDIS
5509:1998 .

- Phuong phap phan 1ap cac hop chét: Sic ky 16p mong va sic ky cot

pha dao chat hap phu Rp18.

- Phuong phap xac dinh cdu tric cua cac hop chat: Sac ki khi khéi phd,
phé cong hudng tir hat nhan mot chiéu va hai chiéu.

- Phuong phép thir hoat tinh chéng oxi hoa trén he DPPH.

- Phuong phéap nghién ctru doc tinh cip cta ché pham nghién ctru theo
Abrham W.B (1978) va Turner A. (1965), quy dinh cia WHO va B Y té.

- Phuong phap nghién ctru hiéu luc cia ché pham nghién ctru theo Irwin
Samuel (1967), Santos G.W va cong su (1968,1984), Lapis K. va cong su
(1980).

Cic két qud chinh ciia ludn dn:

1. La cong trinh dau tién ¢ Viét Nam nghién ciru hé théng vé thanh
phan, ham luong tocopherol va céc axit béo trong 28 loai cay c6 dau, thudc
5 ho thuc vat: ho Cai (Brasicaceae), Bau Bi (Cucurbitaceae), B6 hon
(Sapindaceae), Cam quit (Rutaceae) va ho Bong (Malvaceae).

2. Lan dau tién phat hién sy c6 mit cia cac axit sterculic, malvalic,

vernolic, va axit coronanic trong hat cdy dam but giam Viét Nam Hibiscus



sabdraffi Lin va da khao sat chirmg minh ciu tric cta ching dua vao phan
ung hda hoc dic hi¢u két hop cong cu GC-MS.

3. ba khéng dinh duoc dau hat cua cac cay thudc bon ho Cai, Cam
chanh, Bau Bi, B6 hon déu c6é nhiing axit béo dic trung riéng 13 nhing
‘fingerprinter” C22:1 (Ho cai), C18:2 va C18:3 (Ho Cam chanh), C18:2 va
C18:3 lién hop (ho Bau bi), C18:1 (ho Bb hon) va c6 thé sir dung chung nhu
ma khoéa phan loai hoa hoc.

4. Xac dinh duoc mdi twong quan gitta cac ham luong tocopherol —
chét chéng oxi héa dé bao vé axit béo voi céc ti 18 axit béo da ndi dbi — chat
dé bi oxi hoa (giita axit béo C18:3 v&i gama-tocopherol, axit C18:2 voéi
anpha-tocopherol). Bang phuong phap PCA va phén tich theo théng ké hoc
cho phép nhan ra 1 c¢6 méi twong quan di truyén gilta cac thanh phan
tocopherol véi cac thanh phan axit béo.

5.Trén co so sang loc hoat tinh chdng oxi hoa va khao sat thanh phan
axit béo va tocopherol cia 10 mau hat thudc chi Citrus cho thiy mau dau
quit Hung Yén c6 hoat tinh chdng oxi héa cao nhit va ham luong axit
anpha-linolenic 16n nhat. Pa chiét tach duoc lugng 16n axit anpha-linolenic
dung 1am nguyén liéu dé chuyén hoa thanh cic dan chét thiét yéu bang phan
tmg khir hoa, dung ma trin thyc nghiém va t6i vu hoa cac diéu kién khir hoa.

6. Pi tao dugc ché phém OF27 tir mot sb axit béo da ndi doi thiét yéu
thudc 2 ho n-6 (nhu ARA) va n-3 (nhu EPA, DHA). Céac nghién ctu dugc li
cho thdy ché pham OF27 it doc theo duong udng va co kha ning lam ting
ning lugng than kinh, tang sinh tong hop protein, ting cuong dap ing mién
dich, trc ché dot bién va giam tan sudt xuat hién khéi u trén da. Két qua nady

mo ra trién vong tmg dung ché pham OF27 nhu mot thuc phadm chic ning.



Y nghia khoa hoc va thwe tién ciia ludn dn:

Luan 4n da tién hanh nghién ctru tinh an toan va hiéu lyc cua
ché pham OF27, két qua nghién ctru cho thay ché pham OF27 dugc coi 1a an
toan trén dong vat thyc nghiém va c6 tac dung tang cong qud trinh téng hop
protein trén dong vat thuc nghiém kha nang lam tang nang luc dp tng phan
xa than kinh, Iam han ché su suy giam nang luc tam than so v6i nhom chiing

doc 42,52% va 53,42% so v6i nhom chiing

Ha Noi, ngay 19 thdang 8 nam 2009
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THONG TIN TOM TAT VE NHUNG KET LUAN MGI CUA LUAN AN

Teén dé tai: “Nghién ciru hod hoc va hoat tinh sinh hoc mét s6 dén xudt tocopherol va
axit béo c6 nguon goc tir thién nhién”
Ma so: 62.44.27.02
Chuyén nganh: Hoa hoc cac hop chat thién nhién.
Ho va tén NCS: Doan Lan Phuong
Ngudi huwéng dian khoa hoc: 1. PGS.TS Pham Quéc Long
2. TS. Bertrand Mathaus
Co sé dao tao: Vién Hod hoc céc hop chat thién nhién.

Nhiing két luan méi cta luan an:

3.1. La cong trinh dau tién ¢ Viét Nam nghién ctru hé théng vé thanh phan, ham
lwong tocopherol va cac axit béo trong 28 loai ciy co dau, thudc 5 ho thuc vat: ho Cai
(Brasicaceae), Bau Bi (Cucurbitaceae), B6 hon (Sapindaceae), Cam quit (Rutaceae) va ho
Bong (Malvaceae). Ba phat hién sy ¢ mat cia céc axit sterculic, malvalic, vernolic, va axit
coronanic trong hat cdy dam but gidm Hibiscus sabdraffi Lin Viét Nam va chiing minh
dugc mdi twong quan di truyén giira axit béo C18:3 vai y-tocopherol va axit C18:2 véi o-
tocopherol.

3.2. Xac dinh dau hat cta céac cay thudc bdn ho Cai, Cam chanh, Bau Bi, B4 hon déu
cO nhiing axit béo dac trung riéng la nhitng "fingerprint” C22:1 (Ho cai), C18:2 va C18:3
(Ho Cam chanh), C18:2 va C18:3 lién hop (ho Bau bi), C18:1 (ho B hon) va co thé st
dung chiing nhu ma khoda phan loai hoa hoc.

3.3. Tim duoc diéu kién tdi wu cho phan tmg khtr hoa axit a-linolenic thanh cac dan
chat thiét yéu va khao sat hoat tinh chéng oxy héa va thanh phan axit béo C18:3 ciia dau hat
10 loai thyuc vat thudc chi Citrus.

3.4. Tao dugc ché phérn OF27 tir mot sb axit béo da ndi doi thiét yéu thudc 2 ho n-6
(nhu ARA) va n-3 (nhu EPA, DHA), khao sat d§ an toan va c6 tac dung lam tang nang
lwong than kinh, ting sinh tong hop protein, ting cuong dap tmg mién dich, Gc ché dot bién
va giam tan suat xuat hién khdi u trén da ciia ché pham OF27. Két qua ndy mo ra trién vong
tmg dung ché pham OF27 nhu mét thyc pham chirc nang.
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