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I. TONG QUAN VE NGHIEN CUU VA UNG DUNG CAC HOAT CHAT
TU THAO DUQC TRONG SAN XUAT THUC PHAM CHUC NANG, MY
PHAM BANG CONG NGHE NANO TREN THE GIG1 VA TAI VIET NAM

1. Nghién ciru va @ng dung cic hoat chit tir thiao dwoc trong san xuat thuc
pham chirc niing, my pham bang cong nghé nano trén thé giéi va tai Viét Nam.
Tir hon 4000 nam trude, con ngudi di biét sir dung cac san pham tir thién

nhién dé ung dung trong nhiéu linh vuc, bao gém ca viéc tng dung thao dugc trong
diéu tri bénh va cham soc stc khoe con nguoi. Trén nén phat trién caa y hoc, ngay
thao duoc dugc wng dung ngay cang nhiéu vao thuc pham chiic niang va my pham tao
ra nhiéu san pham da dang nham phuc vu nhu cau ngay cang cao cia con ngudi vé
suc khoe va tham my.

1.1. Thi truwong thao dwoc Thé giéi

Nam 2014, Thi truong thao duoc Thé gisi cd tong gié tri vao khoang 63,05 ti
d6 la My va uéc dat khoang 100 ti 6 la My dén nam 2024. Pong gop chinh trong
cac san pham tir thao dugc la cac hoat chat trich ly, chiém 27,1 ti d6 la vao nam 2016
va du kién sé ting dén 44,6 ti 46 la dén nam 2024. Nhitng san pham khac ciing chiém

ti trong 16n bao gom thuéc va vién nang, hoic cac bot thao duoc.

Don vi tinh: Ti dé la My
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Biéu dé 1. Thong ké vé thi trwong thdo dwec thé gidi tir nam 2014 dén 2024.



Thi truong thao duoc 14 thi truong tiém ning va ngdy cang phat trién, cung cap
ngudn nguyén liéu cho rat nhiéu nganh va linh vuc khac nhau. Va du kién dong gop

ctia cac san pham nay c6 thé 1én dén 500 ti d6 la vao nam 2050.
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Biéu do 2. Dur béo thi trwong thdo dwec Thé gidi dén niam 2050.

Thao méc dugc trong, khai thac va ung dung ¢ nhiéu noi khac nhau trén Thé
gidi nhu Trung Qudc, Ai Cap, Chau Phi, Chau M, An D4,... Phan khic thi truong
I6n nhat vé thao moc va huong liu géom c6 Bac My (M$), Chau Au (Puc), Chau A
(Trung Quéc, An Do) véi cac nén y hoc co truyén noi tiéng tir 1au doi. Ngoai ra
Trung va Nam My, Trung Pong va Chau Phi ciing 1 nhiing thi truong lén va day
tiém nang.

Hién trén thé gisi, nhitng hoat chét tir duoc liéu da va dang dem lai doanh thu
hang chuc ty USD méi nim nhu taxon chita ung thu tir thong do; acid shikimic chira
cm tir hoi; vinblastin va vincristin chira ung thu tir dira can...

Cu thé nhiéu hoat chat quy trich ly tir cac cay khac nhau dugc ung dung dé diéu
tri hosc hd trg diéu tri nhiéu bénh khéc nhau. Hoa gidy, ho dau Dalbergia lanceolaria,
hong xuan, ho thudc phién/ anh tdc, gimg gid, v.v... chia nhiéu hoat chat gilp giam
dau (Hinh 1).



Hoa gidy Ho dau Hong xudn
Bougainvillea Dalbergia lanceolaria Toona ciliate,

£

Ho thuéc phién Ho anh tUc Girng gié
Chelidonium maijus Glaucium grandiflorum  Ingiber zerumbet

Hinh 1. Thao dwgc wng dung trong giam dau.

Céc hoat chat chdng viém cd thé dugc trich ly tir ca nghé, co thi ho clc, cam

thao, van huong, ngai cru hoic kim ngan, nhan déng (Hinh 2).

Cu nghé Co thi ho Cuc Ngai clru
Curcuma longa Achillea millefolium Artemisia vulgaris

s\i

Cam thao Van huvong Kim ng@n, nhan dén
Glycyrrhiza uralensis Rutagraveolens Lonicera japonica

Hinh 2. Thdo dwec ieng dung trong chéng viém.



Cac thao moc nhu chi quang 16ng, cay chua nguat, bach hoa xa, duwong quy, dién

hd sach, hodc dam duong hodc, v.v... chtra nhiéu hoat chat tét hd tro diéu tri ung thu.

Chi quang 16ng Cday chua ngut Bach hoa xa
Alangium lamarcikii Embelia ribes Plumbago zeylanic«
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Puong quy Dién hd séch Dam duwong hodc

Radix angelicae Rhizoma corydalis, Herba epimedii

S T

Hinh 3. Thdo dwoc ing dung trong diéu tri ung th.

Trong thuc té, cac thao duoc cb nhitng hoat chét c6 hoat tinh manh, kha ning
chbng oxy hoa cao déu c6 nhiéu ung dung khac nhau. Chang han cu nghé, tréi gac, ...
c6 thé hd tro diéu tri ung thu hodc chdng 140 hod. Toi, ky tir, nhan sdm, hanh dao, cay
da hay cac loai sam An D6 1a nhiing thao duoc thudng duoc sir dung trong chbng 150
hoa (Hinh 4). Pay ciing 13 nhiing thao duoc tim thay trong rat nhiéu bai thuéc khac
nhau, va ca trong my pham.



TOi Ky tt Nhan s&m
Allium sativum Lycium barbarum Panax ginseng

Hanh ddo/ hanh nhdn  Cay da Sam An Do
Prunus amygdalus Withania somnifera

Hinh 4. Thdo dwgc irng dung trong chéng l&o hoa.

Trinh nit Chau Au, Sam Siberi, Bach tat 18, cdy ba bénh, mam xdi, tam ma,
v.v... duoc sur dung rat nhiéu noi trén Thé gigi dé hd trg ting kha ning sinh san
(Hinh 5).

MBoi trudng nhidu doc hai hodc thie dn nhiém ban, &p luc cdng viéc lam anh
huong khéng nho va lam giam kha nang sinh san cta con nguoi. Chinh vi vay ngay
cang c6 nhiéu thao duoc quy duoc khai thac va ung dung dé tao ra cac thuc pham
chtrc ning khac nhau, hd trg cai thién kha nang sinh 1y, chét lwong tinh tring va kha
nang thu thai.



Trinh ntr ch&u Au S&m Siberi Bach tat lé
Vitex agnus castus Eleutherococcus Tribulus terestris

Mam xdi TAm ma
Urtica dioica

Hinh 5. Thdo dwgc giiip ting khd néng sinh sdn.

1.2. Pic diém ciia Thao dwoge va ing dung thio dwoe tai Viét Nam.

Nam 2016, Viét Nam da ghi nhan duogc trén 5000 loai thuc vat duoc st dung
lam thuéc (Cuc Quan 1y Y dwoc Cb truyén — BYT). Trong d6, gan 200 loai c6 tiém
nang khai thac va phat trién trong dé dap ung nhu cau sir dung trong nude va hudng
tgi xuat khau (nhu qué, hoi, hoe, nghé, actiso, sa nhan, kim tién thao, dinh ling, thao
qua hay nhitng duoc liéu quy: sam Ngoc Linh, tam that, ca mai, ba kich, chau thu,
ngan dang, diép ha chau, ray gai,...)

Nhu cau st dung duoc liéu rat 16n; trong d6, khéi bénh vién y hoc ¢ truyén
cdng 1ap sir dung khoang 300 loai duoc liéu khac nhau ¢ mirc khoang 3.000 tan mdi
nam.. Tinh dén thang 12/2016, c6 226 co sé san xuat khoang 300 loai thube duoc
lidu, 1440 co s& san xuat thuc pham chirc nang st dung 20000 tin mdi nam.

Ving nguyén liéu: vang Dong bang séng Hong (Ha Noi), ving trung du phia
Bic (Tam Pao), ving nli cao phia Bic (Lao Cai), viing Bac Trung B (Thanh Hoéa),
ving Tay Nguyén (Pa Lat), ving Duyén hai Nam Trung Bo (Phu Yén) va vung
DPoéng Nam Bo (Thanh phé H6 Chi Minh).

Viét Nam trai dai 1648 km duong chim bay c6 khi hau nhiét d&i dac trung. Tuy

nhién, Viétn Nam véi nhiéu loai dia hinh khac nhau nhu nai cao, déng bing, cao



nguyén va dam pha ven bién, tai nguyén sinh vat phong phu va da dang hé sinh thai.
Pay sé& 1a diéu kién thuan loi cho nén y hoc co truyén phat trién cho dén ngay nay,
cling véi cac nén y hoc co truyén khac trén Thé gidi. Chu treong ctia Chinh phu theo
Quyét dinh s6 43/2007/QD-TTg 1a dugc liéu va thudc y hoc ¢o truyén chiém 30 %
vao nam 2015 trong cac loai thude diéu tri, va du kién s& dat 40 % vao nam 2020.
Trong nhiéu thao duoc quy tai Viét Nam c6 thé phat trién thanh ving nguyén
liéu 16n va tao ra nhiéu san pham khéc nhau, B Y té da chon ra 54 loai s& duoc wu
tién phat trién trong giai doan téi (theo Quyét dinh 206/QB-BYT ngay 22.01.2015
cua Bo Y Té). Céc thao dugc quen thude nhu Diép ha chau, Kim tién thao, DJ trong,
Dura can, Binh vdi, Thanh hao hoa vang, trinh nir hoang cung, v.v... dugc dua vao
nhiéu loai thuc pham chirc nang cho thi truong trong nudc va xuat khau (bang 1).

Bdng 1. Thdo dwgc dwoc wu tién phdt trién tai Vigt Nam.

Actisd Pang sam Gac ich mau Rdu méo

Ba kich Dav vdn fréng Gido ¢o lam Kim tién thao §a, Trdm, Qué

Bac ha Dia lién Girng, Nghé Md de Sa nhan

Bach chi Diép ha chdu Ha tha & Méc hwong $am Ngoc linh

Bach truat Dinh lang Hoa hoe Xuyén tém lién Sinh dia

Binh véi D6 trong Hodi son Nguwu tat Tam that

Bup giam Déc hoat Hodn ngoc Nhav, Y d7 Thanh hao hoa vang
Cét cdnh Dira can Hodng bé 0 dav Trach ta

CUc hoa vang Dwong cam cuc Hwong nhu frang Tuc doan Xuyén khung

Dai hoi Bwong quy Huyén sém Rau dang bién Trinh ni¥ hoding cung

Chuong trinh trong diém Qudc gia vé hoa duoc dén nim 2020 cho chung ta
thong tin tong quat vé cac thao duogc, cac tinh chat duoc trich ly va céc tng dung
tiém ning cho san xuit va thuong mai hod (Bang 2). Theo d6, ngoai phat trién cac
thao duoc quen thuoc dé phong chéng sét rét nhu Thanh hao hoa vang (hoat chat
Artemisinin), cac hoat chat méi duoc chi trong nghién ctru dé hd tro trong diéu trj
ung thu nhu viblastin, vincristin, catharanthin trong cdy diura can, mangifein tur cdy dé

bau, sterol cua cdy dau tuong, cic carotenoids cua gac/ clc van tho,... Hoat chat



glycoside trong muép dang dugc khai thac dé hd trg chéng tiéu duong, hoic L-
rotudin/ L-rotudin sulfat ciia ct binh véi gidp cai thién giac ngu/ chdng bénh gut.
Bdng 2. Thédo diwgc wu tién phat trién tai Viét Nam dén néin 2020.
Mo Tnhchit __Ungdmg
Thanh hao hoa vang Artemisinin Phong, chong, chira tri sot rét

Dira can vinblastin, Ha tro, diéu tri ung thu
Catharanthus roseus L. vincristin, vindolin
catharanthin

D4 bau Mangifein Ha tro, diéu tri ung thu
Pau twong Sterol Diéu frj bénh ndi tiét
Gac, cuc van tho Carotenoids Chéng l&o hod, ung thu
Muép dang Glycosid Tiéu dudng

CU binh voi L-rotundin, L- Mat nga, gut

rotundin sulfat

2. Cong nghé nano img dung trong bao ché thuc pham chirc ning va my pham.

2.1 Co6ng nghé bao ché thao dugc

Trong thao dugc, thanh phan hoat chat 1a yéu té quan trong quyét dinh chat
luong va gié tri cia mot loai thao dugc. Céc thao dugc cd thé duoc khai thac tir phan
than, 14, vo cay, hoa, qua, hat va ca ré dé trich ly hoat chat can thiét trong mdi bo
phan. Va dé dam bao tdi uu hoa chat luong va so lugng hoat chat trich Iy trong san
pham thi lua chon phuong phéap bao ché phu hop cho ting loai thao duoc.

Hién nay, cac cdng nghé bao ché thao duoc chi yéu duoc tng dung trong san
Xuat thyc pham chtic nang, my pham, cé thé ké dén:

= Cong nghé phdi tron truyén thong: Pay 13 mot phuong phéap tha cong va lau
doi nhét trong viéc bao ché thao duoc, phuong phap cha yéu st dung co hoc dé
nghién, tach, loc, chiét cac hoat chat va phéi tron v4i chat mang hodc td dugc khac
(b6 sung thém hoat tinh khac cho san pham ma khong 1am anh hudng hay bién tinh
hoat tinh chinh ctia thao moc). Phuong phap nay dé thuc hién, dau tu it ton kém, va
mg dung nhiéu trong san xuat bao ché thudc dong y, Nam y, thuéc Tay y, my pham.

Dang san pham: dang cao, vién nang mém, nang cung.
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Nhuoc diém: c4c hoat chat trong san pham dé bj bién tinh, ham lwgng hoat chat
khong cao, mot s hoat chat khé hap thu khi dung nap vao trong co thé nguoi. Mic
du, qua thoi gian qué trinh bao ché dugc cai tién dé loai bo cac tap chat khong can
thiét, c6 hai trong duoc liéu, hodc dé diéu hoa lai cac tinh ning cta vi thubc, nhung
hiéu qua thu dugc van thap hoic cham, hoic ciing c6 thé ¢d nhitng tac dung ngugc
ngoai mong muén.

= Cong nghé Vi nang: day 1a phuong phap str dung vat 1y va hoa 1y dé bao ché
nguyén li¢u, sau khi nguyén liéu duogc nghién nho dang hat, s¢ duogc phéi tron voi
mdt hop chat polymer gilip tao 40 boc cho timg hat nhé tinh chét thao duge. Lp a0
boc s€ bao v¢ hoat chat khong bi tdc dong cuia moi truong bén ngoai, lam ting kha
nang hap thu cho ngudi st dung ca vé chat va s6 lugng.

Nhuoc diém: kich thudce hat con 16n, khé hap thy, ham luong hoat chit trong
san pham chua cao, dic biét 16p mang boc polymer 1a mdt trong nhitng thanh phan
thirc dn cia mot s6 vi khuan nén san pham c6 thé bi xdm nhap va dn mon 16p vo boc
gy anh huong dén chat luong san pham.

= Cong nghé nano: dy 1a mot phuong phép tién tién nhat trong giai doan hién
nay.va dugc ung dung dé diéu ché cac hat c6 kich thudc dudi 100 nm. O kich thude
nay, khi vao co thé, né s& duoc hap thu mét cach toi da, nha tir tir vao trong mau gitp
lam tang hiéu qua ctia cac loai hoat chat nay. Cac hoat chat s& dugc dua vé nhiéu hé
nano khac nhau phuc vu cho muc dich str dung san phém.

2.2 Cong nghé nano trong bao ché thao dwoc

CAu trdc caa mot sé hé nano thudng dugc st dung trong thuc pham chic ning
va my pham, trén c&c nén protein, chat béo hoic cachbon hydrat. Hé nano kich thudc
nho ¢6 thé duoc bao ché & dang cac micells hoic nhil twong nano, hodc duoc bao boi
cac cyclodextrin. D4i véi kich thude trén 100 nm, cac hoat chat ¢ thé duoc bao ché
trong cac cau tric protein hydrocolloids, nhil trong hodc nhil twong c6 cau tric, hoic
duoc bao bai cac tinh bot, alginate thanh cac hat/ vi nang.

11
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Hinh 6. Cong nghé nano s#ng dung trong thuc pham chic ndang va my pham.

Pé tong hop hat nano néi chung va hat nano trong y duoc ndi riéng géom cé hai
phuong phap bottom-up (tir dudi 18n) va top-down (tir trén xudng). Trong ky thuat
bottom-up, ching ta thudng bit dau tir cac phan tir trong dung dich, ching két tu lai
thanh céc phan tir ¢ cau triic hodc vo dinh hinh. Trong duoc, nguoi ta thuong hoa
tan céac thudc trong dung méi sau d6 thém “d6i dung moi” (anti-solvent) vao va cac
phan tir bat dau két tu. Bé thu dugc hat ¢ kich thudc nano véi hinh dang ciu tric
mong muén, ching ta c6 thé diéu chinh cac diéu kién Iy hod va xdc tac trong qua
trinh phat trién cdu tric va tranh tao ra cac phan tr co kich thuée 16n ¢& pm.

C6 rat nhiéu k¥ thuat bottom-up khac nhau nhu k¥ thuat ling dong dung trong
truong lén c6 diéu khién (high- gravity controlled precipitation technology), ky thuat
siéu am két tinh (sonocrystallization), k¥ thuat lang dong dong chét long bi giam gi
(confined impinging liquid jet precipitation) va k¥ thuat tron rung nhiéu khe (multi-
inlet vortex mixing).

Mot phuong phéap thudng dugc sir dung dé tao hé nano 13 nhil twong dau-trong-
nuéc bao gdm giot dau phan tan trong nudc co chira mot tu 1ap rap co cau trdc nano
bén trong. Thanh phan chinh cua hé gdom c6 mot pha dau chira cac yéu td than dau
nao d6 can dwa vé dang nano, mot pha nudc va mot chat hoat dong ludng tinh hoac

c6 thé duoc goi 1a phu gia than dau/md.

12



Cong nghé top-down thuong bat dau tir cac tinh thé hoic phan tir ¢o kich thudc
c& um tro 1én va lam giam kich thude dén ¢& nano bang cach nghién chang han.
Nghién khé6 (nhw nghién phun jet milling) khong du dé cé thé thu dugce kich thude
nano, do d6 trong da sb truong hop nguoi ta st dung nghién uét. Nghién uét nghia 1a
cac hoat chét hoac thudc duoc phan tan trong dung dich chat hoat dong bé mat hozc
chét 6n dinh tao thanh mot huyén phu micro (microsuspension) va sau do dwa vao
may nghién.

Mot quy trinh nghién uét st dung bi dugc phat trién bai Liversigde va cac cong
su goi 1a Céng nghé NanoCrystal (Liversidge and Cundy 1995). Hau hét cac san
pham trén thi trudng trong nhitng nam trude 2010 duoc san xuat tir cong nghé nay.
Huyén phu dugc dua vao binh nghién cd chua cac bi ¢ kich thudc khoang 0,2 dén
0,6 mm. Nhitng vién bi chuyén dong bai bo phan tron va céc tinh thé dugc nghién

gira c4c vién vi chuyén dong tao nén hé phan tan nano.

Mamopoly e Tz ation

wam acmuldon
Frepanstion method s Toe
nanotechnelogy in herbal

f? g anal nn s centical E:>
Electrospinning applications
Q Salvent
Mamofilier emulsion &
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Hat
@

Hinh 7. Phwong phép diéu ché nano trong thdo dwec, thuc phdm chec ndng va mj pham.

v, salvent &
s Tactant = oo
surd ot

Self

Trong cac phuong phap nano dé bao ché thao duoc va thuc pham chic nang, my
pham, phuong phap don gian nhat 1a hdn hop dau, dung méi va chat hoat dong bé
mat. Cac phuong phap tuong tu ciing c6 thé tao hé nano nhu nano nhil tuong, huyén
phu, dung méi va nhil trong ¢6 quay. Pong hod néng hoic dong hoa ap suat cao, vi
nang, siéu am, say phun, .... tao cac hé nano bang cac ky thuat thuong duoc st dung
dé san xuat quy md I6n. Ngoai ra, mot sé ky thuat phac tap hon ¢ thé duoc tng

dung dé tao hé nano nhu ling dong, nghién quay, quay dién, tao soi nano, v.v...

13



Céc phuong phap diéu ché nano déu cd nhitng vu va nhuge diém nhat dinh, va
duoc lua chon tuy theo quy mé san xuat, kha ning dau tu, hoic theo cau trdc va tinh
chat mong muén cua hé. Cu thé Bang 3 thé hién cac wu nhuoc diém chinh cua céc
phuong phéap ché tao hat nano co ban. Pay la nhimg phuong phap c6 thé st dung dé
diéu ché thuc pham chire ning va dugc pham.

Cong nghé nano trong thao duoc thudng dugc tng dung cho cac hé truyén dan
thudc, tang sinh kha dung, hiéu tmg dich, ting kha ning bao vé, cho hat mang nano,
bao vé/ dan céc hoat chat chong ung thu, chéng oxi hod, chng sot rét, chong viém
hoac khang khuan.

Péi véi thuc pham chirc niang, cong nghé nano wang dung cho cac hé truyén dan
thuc pham, vat liéu lién két, cho hé can ting sinh kha dung ddi véi cac hoat chat kho
hap thu, hoic hé gitp ting d6 bén hoat chat/ vitamin/ gia vi/ hwong thom. Ngoai ra
cdng nghé nano co thé ung dung dé tao ra cac thiét bi an toan, cam bién chuan doan
thanh phan thuc pham,....

Uu diém cua nano thao duoc

+ Tranh doc hai/ tac dung khdng mong mudn,

+ Tang cudng do 6n dinh, do bén,

+ Cai thién hoat tinh sinh hoc/ sinh kha dung,

+ Bao vé thubc khdng bi thoai bién hoa hoc va vat Iy.

Bing 3. Uu va nhwoc diém ciia cong nghé bao ché nano so véi dang céng nghé bao ché truyén thong.

Tinh dac hiéu

Lidu lwong

Hiéu qua

Tdc dung phu

Hoat chéat di qua cac
vi tri khéng tac déong
trirdc khi dén vi tri can
tac dong

Can cung céap lidu
lwong ban dau kha
cao,

Khéng diéu chinh
duoc kha nang

Néng dé hoat chét tai
vi tri can tac déng kha
thap

Kh&ng thé tradnh duoc
tdc dung phu cda
hoat chat tai cac vi tri
khéng tdac dong
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Van chuyén hoat chat
mot cdach hudng dich
hon dén cdac vi tri can
tac dong

Cé thé didu chinh
duoc lidu lvong va
théi gian phong thich
hoat chat.

Néng dé hoat chét tai
vi tri can tac déng
duoc téi wu.

Han ché téi da.



Bdng 4. Mgt sé san pham tiéu biéu i#ng dung cong nghé nano trén Thé gidi

San pham

Thanh phan chinh

Céng dung

Dang

Hat mang lipid ran
Curcuminoids

Curcuminoids

Chéng ung thu va oxy
hoa

Nhu tuong micro

Nano axit Glycyrhizic

Axit Glycyrhizic

Chéng viém/ tang
huyét ap

Co quay, siéu am

Nano cuscuta

Flavonoids va lignans

Bao vé gan, chng oxi
hoa

Huyén phl nano

chinensis

Hat nano taxel Taxel Chéng ung thu Co d“trﬂr%;“gﬁi nhu
Vi nang Artemisinin Artemisinin Chéng ung thu Tu hop/ tu 13p rép
Vi nang Camptothecin Camptothecin Chéng ung thu Tham tach
Hat nano Berberin Berberin Chédng ung thu Dang dac ion

[Ansari, 2012, NCBI].

2.3 Mt s6 san pham nano thao dwge dwgc san xuat

thanh cong tai Viét Nam hién nay.

Uu Diém:

- Hap thu mot céch ti da,

Gon nhe hon,

Phong thich cham vao trong méu,
Lam tang hiéu qua cua cac loai hoat chit,
Tang hiéu qua cao hon,

Bao quan duoc liéu tét hon.
Dot pha mai vai hiéu qua hon han va giam tac dung pht

| -
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v

\
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= Mot s6 san pham tiéu biéu

- Nano curcumin caa TT NCTK Khu CNC chuyén giao cho VIOTEK (san pham
Nacu Vital) ngay 13/11/2015.

- Nano curcumin cua Vién KHVN chuyén giao chong cong ty Dugc my pham
CVI ngay 11/12/2014.

- Nano lycopene cia TT NCTK Khu CNC phéi hop trong san pham vién udng
chdng niang cuing Cty Geneworld ngay 25/7/2017.

- Ung dung cdng nghé nano bao ché thao duoc caa Vién Khoa hoc Viét Nam
chuyén giao cho céng ty Duoc liéu Phuong Poéng, Cty CNC Hoang Chau, Cty
Duoc pham Nanogold ngay 18/7/2017.

- Nacurgo cua cong ty Nowtech bang vét thuong dang it tao mang sinh hoc

Polyesteramide, ¢tng dung tinh chat tra xanh Camellia va Nano Curcumin.

3. Gi6i thiéu hoat chit lycopene, irng dung ciia nanolycopene va nanocurcumin

3.1 Trai gac va lycopene

Cay gac c6 tén khoa hoc 1a Momordica cochinensis (Lour) Spreng, 1a mét trong
s6 khoang 96 giéng 750 loai cta ho bau bi (Cucurbitaceae) dugc trong chu yéu &
ving nhiét di am. Riéng o Viét Nam cd khoang 30 loai pho bién nhat 1a bau bi,
muép, dua leo, dua hau, khd qua,...

C6 hai loai dugc trong cha yéu 1a trai gac nép (qua hoi tron, hat nho thua gai,
khi chin chuyén sang mau d6 cam rat dep, bén trong com vang tuoi, mang bao boc
hat c6 mau d6 tuoi rat dam va day thd) va trai gac té qua dai hon, nhiéu gai hon, trai
nhé hoic trung binh vo day twong dbi co it hat, gai nhon, cay sai qua hon. Trai chin
bo ra bén trong com c6 mau vang va mang bao hat thudng c6 mau d6 nhat hoic mau
hong khong dugc do tuwoi nhu gic nép, nén chon gidng gac nép dé co tréi to nhiéu thit

bao quanh va chat luong ciing tot hon.
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Bdng 5. Thanh phén dinh dwéng cia qud géc

Thanh phan Ham luong
Nang luong (Kcal) 125.0
Nudc (Q) 77.0
Protein () 2.1
Lipid (g) 7.9
Glucid (g) 10.5
Tro () 0.7
Ca (mg) 56.0
P (mg) 6.4

Trong qua gac phan duogc khai thac va tng dung nhiéu nhat 12 nhan hat gac va
mang d6 bao quanh hat gac. Mot s6 thanh phan cau tao chinh trong nhan hat gac

duoc thé hién trong Bang 6, trong d6

Bdng 6. Thanh phan cdu tgo chinh nhan hat gédc

Thanh phan Ty 18 (%)
Nudc 6.0
Chét vo co 2.9
Lipid 55.3
Protid 16.6
Puong tong 2.9
Tanin 1.8
Cellulose 2.8
Céc chat khac 11.7

Nhan hat gac chita mot ham luong lipid ddng ké. Do vdy, ngudi ta cling c6 thé
khai thac dau ép tir hat gac.

Trai gic duoc biét dén nhu mot trai cay dén tir thién duong vi nd chta ham
lugng céc carotenoid rat cao, dac biét 1a lycopene, cao nhét trong tat ca céc loai cay
trén thé gisi (Hinh 8). Trich ly lycopene va cac carotenoid trong trai gac ciing 1a mot
huéng tng dung thu hit nhiéu quan tam.

Lycopene 1a mot chat ran & diéu kién binh thuong thi khong tan trong nudc,
metanol va ethanol nhung tan duoc trong cac dung moi hitu co nhu CS2, CHCI3,
THF, ether, C6H14, va mét sb cac loai dau thuc vat khac. Khi tan trong cac dung méi
thi lycopene ton tai & dang phan ti. Va qua trinh hap thu lycopene tir trude dén nay
van chu yéu 12 lycopene tan trong dau. Tuy nhién viéc hap thu thém ca dau doi khi
gay ndng, kho tng dung trong nhiéu san pham vi dau khong than nudc. Lycopene noi

riéng va céc carotenoid khac néi chung sau khi trich ly s& dugc dwa vé dang nano
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phan tan trong nudc. O dang nay carotenoid ¢ kha ning dugc wng dung trong nhiéu
hon va d& hap thu qua co thé do d6 c6 hoat tinh sinh hoc cao hon.

La mot tetraterpen, cong thac phan tir C40H56, ¢6 11 ndi ddi lién hop, lycopene
c6 mau d6 tham va co hoat tinh chéng oxy hoa cuc manh. Mat sé tinh chat hoé ly
khac cua lycopene nhu khdi lwgng phan tir 536,89. Lycopene 14 mot loai carotenoid

nhung khong phai 1a mot tién vitamin A nhu b-carotene.
. o e S - S e =N - =N e S =
Lycopene
Mdecular Weight = 536.89
Exact Mass =536
Mdecular Formula = C40HS6
Mdecular Composition=C 8949% H 1051%
- Thanh phén chinh: Carotenoids, ., .
vitamin E, Phenolic acids,
flavonoid acids, Poly-saturated

and unsaturated fatty acid,

Bdng 6. Ham lwgng cac carotenoids trong tréi gac tei Vigt Nam va Thai Lan.

Trong Iwong Ti & mang hat Lycopen B -caroten
qua (g) gac (%) (mg/100 g (mg/100 g
twori) twori)
Viét 710 18 38-373 8 -84
Nam
Thai Lan 438 21 70-116 26

[Bhumsaidon, 2014]
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3.2. Cong dung cua lycopen

Lycopene 1a mot hoat chit c6 tinh chéng oxy hoa cuc manh. Chinh vi vay né c6
kha ning 1am giam déng ké cac gbc ty do trong co thé, chdng viém, khang khuan,
chbng 140 ho4, hd tro chong ung thu, v.v...

Mot s6 cdng dung chinh cua lycopene tng dung trong cac trudng hop: Giam dai
thao dudng, giam hen suyén, ngira rung téc, ting cuong sinh ly, ting chat luong tinh
dich, giam ung thu budng trimg, ung thu v{, ung thu tién liét tuyén, giam lodng
xuong, bao vé da, chong 140 hoa, diéu tri bénh tim mach.

3.3. Nanolycopen va nanocurcumin

Lycopene va curcumin 1 hai hop chat hitu co rat it tan/ khong tan trong nuéc do
d6 hoat tinh sinh hoc rat thap va khé hap thu. Chinh vi vay, hai hop chit nay duoc
dua vé dang hdn dich nano trong nuéc (Agqueous nanosuspensions) 1a khac phuc tinh
tan kém cta mot sé hoat chat than dau va do d6 1a van dé phan phéi thudc hoic hoat
chat trong co thé.

Cong nghé nano c6 thé gilp cai thién nhitng diéu nay vi n6 c6 kha ning lam
tang tbc d6 bdo hod, toc d6 phan ra va do két dinh véi cac bé mat hoac véi cac mang
té bao (Muller, Gohla, and Keck 2011). Hoat tinh sinh hoc dugc ting cuong khi dién
tich bé mat ting 1én nhiéu lan, van téc khuyéch tan va do tan dugc cai thién dang ké.
Bén canh d6, do hap thu cac hoat chét ciing ting 1én dan dén gradient (6 chénh léch)
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nong do giira cac kem dudng nano va da ciing ting 1én, lam ting 6 khuéch tan va
tham vao da. D4i véi dang tiém, cac cdng thic hdn dich nano trong nudc cé thé thay
thé cac dung méi hoic chat hoat dong bé mat dung dé hoa tan cac hoat chat nhung co
tac dung phu khéng tét.

Nano lycopene 1am ting pham vi ¢ng dung tinh chat lycopene trong gac nhu
téng hop cac vién nang thuc pham chire nang chong nang, chng 130 hod, hd tro diéu
tri ung thu, hoac cac dung dich, serum dudng da, hoac (rng dung trong cac loai nudc
uéng bd sung khoang chat, sita, v.v,...

Vai trd cua nano lycopene trong my pham: Lycopene c6 kha nang khang khuan
va khang viém. Ngoai ra, & dang nhil twong nano, né c6 thém nhiéu vu diém hon
nhitng san pham khac véi cung tac dong. Thuc vay, khi bdi 1&n véi da, nd giai phong
nhanh c4c hoat chat do kha ning tiép xuc tot va bam dinh chat véi da dé cé kha nang
chira tri t6t voi kha nang di ung thap, chiu nudc tét va ting d6 nhdt, cho phép diéu
chinh nong d6 can thiét trong cac hop chat hoat tinh sinh hoc. Nano lycopene phan
tan trong nudc ¢ thé duoc ng dung 1am nuéc udng chirc nang bo sung cac vitamin
hoac khoang chat, hd tro diéu tri ung thu, 130 hoa, ting strc dé khang. Trong my
pham, hén dich nay c6 thé duoc sir dung dé day tryc tiép cac hoat chat chéng ldo0 hoa,
chéng tia UV qua da va do d6 tang cuong duoc kha ning va hiéu qua tac dung, giam
thoi gian diéu tri rat nhiéu lan.

Tai Trung tdm Nghién ctu Trién khai Khu Coéng nghé cao Quan 9, lycopene
duoc trich ly tir trai gac (mang hat gac) sau d6 dwa vé dang nano phén tan trong nudc
Véi kich thudc hat dudi 200 nm. Bot nano lycopene thu duoc bang cach déng co hoac
c quay hon dich nano lycopene, va cé kha ning phan tan tré lai trong nudc (Hinh 9).

Curcumin, tuwong tu nhu vay, sau khi dwoc trich ly tir ct nghé thi phén tan trong
nuéc dé duoc hdn dich nano nong do khoang 10 %. Hon dich sau d6 c6 thé duoc cd

quay hoic say lanh dé thu bt nano lycopene (Hinh 10).
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60 - 96 % lycopene 1-10 % lycopene ' 1 :"I:O % chvopene

Hinh 9. Lycopene trich ly (trdi), nano lycopene phén tin trong nuwéc (giira) va bgt nano lycopene (phai).

Hinh 10. Curcumin trich ly tie ci nghg, nano curcumin trong nwéc va san pham Nacurvital, bgt nanolycopene.
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Diam. (nm) % Intensity Width (nm)

Z-Average (d.nm): 2152 Peak 1: 147.9 100.0 13.68
Pdi: 0.287 Peak 2: 0.000 0.0 0.000
Intercept: 0.925 Peak 3: 0,000 0.0 0.000

Result quality : Refer to quality report

Size Distribution by Intensity
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Hinh 11. Tinh chat hoé Iy ciia nano lycopene.
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Hinh 11 14 cac két qua vé hinh dang va kich thudc hat, két qua do hinh thai hat
bang kinh hién vi dién tir quét (SEM) va truyén qua (TEM). Céc hat nano lycopene
phan tan tét trong nuéc véi kich thudce tap trung quanh gia tri 150 nm, chi s phan tan
0,287 cho thay hé 6n dinh. Hinh anh hat qua kinh hién vi dién tir cho thay hat tron,
kich thudc hinh dang dong déu va c& dudi 200 nm.

Ham lugng lycopene trong cac san pham duoc xac dinh biang phé hong ngoai —
kha kién UV-Vis hoic sic ky long hiéu ning cao HPLC nhu hinh v&. Lycopene trich
ly c6 ham Iugng tir 60 — 95 %, lycopene trong nudc c6 ham luong 1 — 10 %, va
lycopene ran c6 ham lwong tir 1 — 10 %.

Uu diém ciaia cong nghé nano

Khéng én dinh, dé tan kém
trong nwéc, dé bi oxi hod, hoat
tinh sinh hoc/ sinh kha dung thap,
khé phéi trén, vi khé dung, v.v...

- Caij thién do bén trwéc cdc tac
nhé&n anh sang, nhiét dé, oxi,
PH,

- Tang tuéi tho, it bay hoi/ thang
hoa,

- Tan té6t hon trong nwéc, dé van -
chuyén va lwu tree.

- Pidu khién dwoc qud trinh
phéng thich hoat chat nhe vaio
cdc chat/ cau ric bao vé
khdc nhau

Hinh 12. Uu diém ciia cdng nghé nano/ nano lycopene so vdi cong nghé truyén théng.

Hinh 12 khai quat nhitng vu diém cua cong nghé nano tng dung cho céc hoat
chat nhay cam/ d& bi oxy hoa, nhu lycopene. Bén phai, hai chai thuy tinh chira lan
luot lycopene, nudc, bi va chat hoat dong bé mat trudc va sau khi nghién. Ching ta
c6 thé thay lycopene phan tan tot trong dung dich sau khi nghién, trong khi d6, tinh
thé lycopene tach ra thanh mot 16p noi 18n trén va kho phdi tron, khong bén.
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4. Phwong thirc chdng ning ndi sinh va nghién ciru vé vién udng chdng ning
trén thé giéi va tai Viét Nam.
4.1 Phwong thirc chong ning trong nganh da thim my hién nay

M6t hinh thie chdng ning xuat hién da 1au trén thi trudng Da Tham My va cac
san pham dugc bay ban rat nhiéu tai cac siéu thi, showroom,...d6 1a chdng nang dang
thoa va tac dong theo hudng vat Iy hay hoa hoc dé bao vé Da.

= Choéng ning vt ly: Dya vao co ché vat 1y dé sir dung nhitng thanh phan hoa
duogc tao duoc su phan quang véi anh nang gitp han ché sy tic dong ctia anh niang
1én Da, gidm su ton thuong cho Da.

Co ché: Cac chat thudong hay dugc sir dung Kém Oxit (ZnO) va Titan Oxit
(TiO2). Cac chat nay sé& tao thanh mot hang rao bao vé cac lam cho tia UV khi chiéu
vao s€ bi phan xa nguoc lai hoan toan theo mot huong khac..

Uu va nhuoc diém: San pham it gay kich tng da, d& bao quan, Kém oxit c6 kha
nang khang viém, gitp lam diu da myn. Nhung nhuoc diém cua cac san pham nay ma
thi truong gap phai 1a : d6 chéng nang thuong thap (10-15) do kho khin trong bao
ché, san pham gay nhon rit, kho chiu trén da khi st dung.

= Chong ning héa hoc: Pé khic phuc nhitng khuyét diém trén ctia dong san
pham chdng nang vat 1y, trén thi truong c6 nhitng san pham theo co ché hoa hoc dang
hép thu gitip da bao vé trude ning va khong gdy nhon rit kho chiu trén da.

Co ché: Céc chat thuong sir dung & benzophenone, oxybenzone va avobenzone.
Khi tia UV chiéu 1&én bé mat da cac chat chdng nang hoa hoc s& hap thu ning luong
dé thyc hién phan ang hoa hoc chuyén thanh mot chat khac.

Uu va nhuge diém: san pham c6 chi sé6 SPF cao, tuy nhién tac dung thudng
ngan, thoa lai nhiéu l1an, kha niang gy kich tng, di tng da cao, diéu kién bao quan
san pham khat khe : phai bao quan ¢ noi mat, tranh tiép x(c truc tiép véi anh nang
mat troi boi tia UV s& chuyén hoat chat chdng nang thanh chat chuyén héa khdng con
tac dung.

= Chéng ning ndi sinh: 13 phuong thirc chdng nang bao vé da hiru hiéu hon va
khic phuc duge cac nhuoc diém cua 02 phuong phap trén. Phuong thie chdng ning
nay tuy méi tai VN nhung trén TG d c6 rat lau. Phuong thirc chong nang ndi sinh 1a
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phuong thirc chéng ning vira an toan vira 1am dep & khoe Da tir bén trong. Do vdy,
day 1a sy lua chon nhiéu nhét trén thi trudng Da Tham MY hién nay.

Co ché: kha niang oxy héa manh, tiéu diét duoc cac goc tu do va chéng tang sinh
melanin gay sam da anh ning, chéng tac dong cua géc tu do, chdng oxy héa gilp da
tré khoe.

Uu diém va nhuoc diém: Bao vé co thé va gilp da giam tac dong caa anh nang
mot cach toan dién, d& bao quan san pham, phuong thirc sir dung don gian. gia thanh
cao, quy trinh san xuat san pham phuc tap hon so véi cac phuong thirc khéc.

Pién hinh cho huéng chong nang noi sinh hién nay la san pham vién udng
chéng nang, day 1a mot san pham chbng nang noi sinh théng dung trén thé gisi, riéng
tai Viét Nam san pham nay con kha méi mé

4.2 Nghién ctru vé vién udng chong ning trén thé giéi va tai Viét Nam

Hién nay nhiéu cong ty trén thé gidi nhu DSM, Hoffmann-La Roche Ltd, BASF,
General Nutrition Center, Lycored, Jamieson, NBTY, Kagome, Bayer AG and
Shaanxi Huike Botanical Development Co. Ltd tham gia cung cap lycopen cho thi
truong toan cau. Theo Co quan FDA Hoa Ky, lycopene va nano lycopen duoc phép
st dung trong thuc pham va lam dep nhu vién nang udng chéng ning. Bang 7 téng
guan mot s6 san pham c6 lycopene va san pham vién ubng chong nang c6 mit tai thi
truong Viét Nam hién nay. Pa sb c4c san pham déu tir cac nudc ngodi. CAc san pham
chtra lycopene thi chu yéu trich ly tir ca chua hoic tong hop, con san pham vién nang
ctring chong nang thi cha yéu chira polypodium leucotomos trich ly tir cay duong xi.

Thi trudng nhom carotenoids trén toan cau danh cho cac san pham suc khoe,
thuyc pham tir thién nhién rat 1on tri gia 1,4 ti USD trong nam 2014 va c6 tc do ting
truong 3%/nam. Bio cdo nghién cau thi truong nam 2011 cho thay gia tri thuong mai

cua lycopen c6 thé dat 84 triéu USD niam 2018 tir mic 66 triéu USD niam 2010.
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Bdng 7. Mgt sé sdn pham vién nang udng chang ning va sdn phdm tir lycopene ¢ mit tai thi trwrong Viét Nam.

Tén san pham Dang bao chée Thanh phin Gi4 san phﬁm
GOLDEN LYPRES | Vién nang cirng Nanolycopen va 30 vién/hop:
Resveratrol

16.500.000 VND/hgp

Carlson® Tomato-| Vién nang mém | Lycopen dau tir ca chua | Lo /60 vién 12,5 USD
Free Lycopen - 15

mg 15mg/vién

GNC Lycopen 30| Vién nang mém | Lycopen dau tir ca chua | 30mg/vién hop 30 vién,

MG . 24,99 USD
30mg/vién

Sunsafe Rx ™ Vién nang ctimg | Polydium Leucotomos |30 vién/lp:900.000 VND
leaf extract, green tea
extract, omega 3 — fatty

acid
Heliocare Vién nang cung | Polydium Leucotomos |30 vién/lp, 1.210.000
VIND
Primo whitening | Vién nang mém | Polypolium Leucotomos, |60  vién/lo:  960.000
essence vitamin C - Ascorbic VND
Acid.

Hién nay tai Viét Nam van chua c6 san pham vién ubng chong ning san xut
trong nudc. Ngoai ra trén thé gidi viéc tng dung bot nanolycopen dé 1am vién udng
chéng nang 1a mot xu hudng mai, két hop nhiéu hoat chat chong oxi hoa cao voi
nhau dé mang dén mot san pham thao duoc c6 kha ning chdng nang nai sinh.

San pham BioSuncare phét trién bsi nhdm nghién cau cdng nghé Nano tng
dung trong Thyuc pham chirc nang caa Trung tdm Nghién cau Trién khai Khu Cong
nghé cao Cong ty Geneworld duogc két hop tir cac thanh phan thao moc chéng nang
hiéu qua cao nhu polypodium leucotomos trich ly tir dwong xi, lycopene va curcumin
trich ly tir qua gac va cu nghé va dua vé dang nano phan tan tét trong nuéc. Bén canh
d6 san pham duoc bod sung cac hoat chat chéng oxy hoa4 manh nhu vitamin C va

vitamin E.

Thanh phan chinh:

- Polypodium leucotomos
- Nano lycopene

- Nano Curcumin

- Vitamin C

- Vitamin E
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Cong dung:
- Chéng ning noi sinh
- H3 tro chéng oxy hoa

- H3 tro chéng 130 hoé

Hinh 13. Vién uéng chéng nang BioSuncare.

Pau tién trong 3 thanh phan tir thao dugc ¢ trén, duong xi duge danh gia 1a bac
thay ctia cac hoat chat chdng nang tu nhién bai hau hét cac nghién ctu vé loai thao
duoc nay déu nhan thay hang loat cong dung bao vé da, chéng lai tia cuc tim, bao vé
da khoi btrc xa mat troi, tranh dugc ton hai cho da nhu chay nang.

a. Dwong xi

Duong xi & hoat chat chdng nang noi sinh ki diéu nhat. Thuc vay, khi tac dung
chéng nang ky diéu ctia Duong xi duoc cong b, rat nhiéu san pham kem chéng nang
ra doi duoc quang cdo c6 chta loai thao duoc nay. Nhung c6 it nhat 3 cdng trinh
nghién cau vé tac dung chdng nang ciia Duong xi déu chi ra rang hiéu qua hon ca 1a
b sung san pham chuaa chiét xuat cay Duong xi bang duong uéng. Va sudt 40 nam
qua, hang trim nghién ctru 1am sang di cho thay chiét xuat cay. Duong xi mang lai
hiéu qua dang kinh ngac bao vé 1an da ching ta chong lai tac hai tir mat troi chi khi
chung dugc bao ché dudi dang udng, dugc dua vao rudt dé hap thu tir bén trong. Boi
vay day duoc vi nhu chat chdng nang ndi sinh hoan hao nhat cho téi thoi diém nay.
z4 than ré, than va 14 Duong xi déu cd cong dung trong y hoc. Bac biét 14 Duong xi
chta rat nhiéu chat polyphenols — mot hoat chat giau ca tinh chéng oxy héa va chéng
viém, c6 kha nang ky diéu trong viéc ngan chin tén thuong ma da gip phai khi tiép
xUc voi &nh ndng mat troi trong thoi gian va cudong d6 manh. + Viéc tim ra hoat chat
chéng nang ky diéu nhat la chiét xuat cdy Duong xi, déng thoi tét nhat 1a b6 sung
thong qua an udng, di cho ra doi cach chong ning toan than dang vién ubng, thay vi

nhitng cach chdng ning thong thuong 1a bdi kem hoac sita chéng ning. Piéu nay
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khong chi cung cip giai phap dot pha, tién loi cho nhitng ai mudn bao vé lan da toan
than caa minh khoi Téc hai caa &nh ning ma con chéng 140 hoa cho da hoan hao, an
toan va hiéu qua lau dai.

b. Lycopen va tac dung chéng ning

Duéi anh huong cua tia UVA, phan ta riboflavine, riboflavin flavin
mononucleotide (FMN) and flavin adenine dinucleotide (FAD) trong té vao hap phu
ning luong va chuyén 1én trang thai kich thich. Cac chat nay chuyén ning lugng cho
oxy dé tré vé trang thai binh thuong, 1am oxi tré thanh phan tir don & dang nghich tu.
Chinh vi vay chung rat dé phan ang voi DNA, lipid va cac phan tir khéng no cua té
bao va gay bénh.

Co ché chdng oxi hoa cua lycopene va céc carotenoid khac gom: Vo hoat oxi
don v a vo hoat cac goc tu do

Trong tat ca cac chat chdng oxi hoa trong tu nhién, cac carotenoid c6 kha nang
vO hoat oxi don manh nhat (khoang 1000 phan tir). Ngoai ra carotenoid con ¢ kha
nang v6 hoat cac goc ty do bang cach két hop véi ching.

c. Curcumin va tac dung chdng ning

Curcumin trong ca nghé vang ciing duoc xem 1a mot than dugc boi kha niang
chéng oxy hod manh, tiéu diét duoc cac gbc tu do va cac men giy ung thu trong té
bao. Cho t6i nam 2008, nhiéu thir nghiém 1am sang & ngudi da duoc tién hanh va cho
thay tac dung tot cia curcumin ddi Vi qua trinh diéu tri bénh viém tuy, ung thu tuy,
hoi chizng loan san tuy, ung thu rudt két, bénh vay nén, bénh Alzheimer,... Curcumin
c6 thé khang viém nho kha nang ngan chan tong hop sinh hoc cua eicosanoit.

Nho kha ning tiéu diét cac gbc tu do, curcumin cé thé han ché anh huéng cua
tia UV, ngan ngura 1ao hoa va oxy hoa.

Nhu vay, ching ta c6 thé thay ba thanh phan chinh caa vién uéng chéng nang 1a
polypodium leucotomos, lycopene va curcumin déu duoc trich ly tir cac loai cay, qua
ty nhién trong nhiéu tai Viét Nam. Cac hoat chat déu c6 hoat tinh chdng oxy hoa
manh va hiéu qua cao trong chong ning tir bén trong. Ngoai ra vién uéng co bo sung

vitamin C va E ciing c6 hoat tinh chdng oxy hoa cao.

28



So sanh vai cac san pham chdng ning, hau hét & dang kem bdi bén ngoai va déu
tir c4c hoat chit tong hop, thi vién chdng niang BioSuncare c6 thanh phan tir thao
duoc ty nhién, c6 tac dung tir bén trong, khdng gay céc tac dung phu déi véi da nhu
khi bbi kem. Ngoai ra so véi cac vién udng chi chta leucotomos, thi vién udng
BioSuncare cd thé hd tro tét hon trong viéc quét goc tu do sinh ra do tia UV va chdng

140 hoa da.

PHAN TiCH XU HUONG NGHIEN CUU VA UNG DUNG CONG NGHE
NANO BAO CHE THAO DUQC TRONG THUC PHAM CHUC NANG
TREN CO SO SO LIEU SANG CHE QUOC TE
1. Tinh hinh ndp don ding ky siang ché vé nghién ciru va ung dung cong
nghé nano bao ché thae dwoc trong thwc pham chire ning
Theo co so dit lieu sang ché qudc té DerWent Innovation, tinh dén thang
10/2017 c6 1284 don sang ché vé nghién ciru va tng dung lién quan dén cong nghé
nano bao ché thao duogc trong thuc pham chtc nang. Hai Quédc gia c6 don ding ky
sang ché som nhat: Nam Phi (ndm 1974) va My (nam 1978).

Ty 18 %
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Biéu db 3: Tinh hinh ngp don séng ché vé nghién ciru va iing dung cong nghé nano bao ché thde duet trong
thuc phdm chiee ning theo thoi gian
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= Giai doan tir 1974 dén 2000, tong s6 luong ndp don 1a 52 sang ché. Trong do,
giai doan dau tir ndm 1974 dén 1990 chi c6 04 sang ché, sé luong don dang ky it va
khong lién tuc. Giai doan tir nam 1991 dén nam 2000, s6 luong sang ché dang ky bét
dau dugc quan tAm va nghién ctru nhiéu hon, téng sb lugng dat 48 don ding ky sang
ché, trung binh c6 khoang 5 don sang ché trong mdi nam. S6 luong don ding ky tap
trung nhiéu & cac qudc gia: My, Nhat, Phap, Puc, Canada, Hungari, Ty Ban Nha.
Pay duoc xem 1a giai doan nghién ctru bude dau, dua ra mot hudng di méi va lam
tién dé cho sy phét trién sau nay cua céng nghé nano bao ché thao duoc dung trong
thuc pham chtic nang.

= Giai doan tir 2001 dén thang 10/2017, véi tong s luong 1232 don diang ky
sang ché, tang 23,6 1an so véi giai doan tir 1974 dén 2010. Trung binh c6 77 don sang
ché trong 01 nam. S6 luong don ding ky ting déu qua thoi gian, dic biét ting manh
tir nam 2013 dén 2016, s6 luong cao nhit 13 122 sang ché nim 2016. T4p trung nhiéu
O cac quéc gia: Han Quéc, MY, Nhat, Trung Quéc, Uc, Puc, Canada,.... Co thé néi,
day la giai doan cong nghé nano bao ché thao dugc trong thuc pham chirc ning dugc
quan tdm va nghién ctru nhiéu, va day cling 1a giai doan c6 nhiéu qudc gia khu vuc
Chau A bat dau quan tAm va c6 nhiéu nghién ctru vé cong nghé nay, tiéu biéu 1a Han

Quéc, Trung Quéc, An b0, Nga, Pai Loan,...

/'/ 1232
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//—/
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1000
s00 -
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600 v~ -~
400 v A
- 52
200 7
0 /'/ / ,//
Giai doan tlr 1974 dén Giai doan tir 2001 dén
2000 thang 10/2017

Biéu dé 4: Tinh hinh cong bé sang ché vé nghién cizu va iing dung cong nghé nano bao ché thde dirpt trong
thuc pham chike ning tie ndm 1974 dén thang 10/2017.
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S6 luong don dang ky sang ché ting nhanh va lién tuc trong nhung nim gan
day, chtng to nghién ciu va tng dung céng nghé nano bao ché thao duoc trong thuc
pham chirc nang dang duoc quan tam va tré thanh xu huéng méi trén thé gidi.

2. Tinh hinh ndp don ding ky sing ché vé nghién ciru va ing dung cic cong
nghé nano bao ché thao dwoc trong thue pham chirc niing tai cac quoc gia

Hién nay, cac sang ché vé nghién ctu cdng nghé nano bao ché thao dugc trong
thuc pham chice ning duoc nop don dang ky tai 31 qudc gia va 2 té chac WO, EP.
Trong d6, cac qudc gia My, Han Quéc, Nhat, Trung Quédc, Uc 14 05 québc gia dan dau
vé s6 luong ndp don dang ky sang ché. Cac qudc gia khéc so hitu ty & nop don giao
dong tir 0,46 dén 1,75%.

179 172 159
180 7 [
160 ] MS}
o | Vs ® Han Quéc
120 '/— 99 % :
g ® Nhat Ban
100
s = B Trung Quéc
* 1A 3 m Uc
w1 il u Diec
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Canada
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Biéu do 5: Céc quéc gia c6 sé lwpng don ding ky sing ché nhiéu nhﬁ'tvvé nghién cizu va iing dung cong nghé
nano trong bao ché thde dugc trong thut pham chizc nang
Trong d6, 05 qudc gia dan dau céng bd sang ché vé nghién ctu va tng dung
cdng nghé nano:
= My : 179 sang ché (chiém ty 1& 16.26%)
= Han Qudc : 172 sang ché (chiém ty 1& 15.62%)
Nhat Ban  : 159 sang ché (chiém ty 1& 14.44%)
Trung Qubc : 99 sang ché (chiém ty 18 8.99%)

= Uc : 57 séang ché (chiém ty 1& 5.18%)
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T nam 1974 dén thang 10/2017, québc gia dan dau vé sé luong don ding ky
sang ché cho cdng nghé céng nghé nano bao ché thao dugc trong thuc pham chic
nang 1a My, véi s6 lugng 179 sang ché , chiém 16,26% tong lugng don dang ky. My
cling 1a mot trong 02 qudc gia c6 don ding ky sang ché duoc cong bd som vao nam
1978. Tuy nhién dén nam 1997, My méi bat dau c6 thém 01 don dang ky sang ché
tiép theo cho cdng nghé nano bao ché thao duoc trong thuc pham chic ning nay. Tur
thoi diém d6 tro di, sé lwong don ding ky sang ché mai bat dau ting lién tuc va lubn
dung trong nhom 02 dén 05 qudc gia dan dau thé gisi vé sé luong don dang ky. Giai
doan phat trién noi bat cua quéc gia nay 1a tir nam 2003 dén nam 2006, My lién tuc
dung dau thé giéi vé sé lugng don diang ky cao nhat. Tinh dén thoi diém thang
10/2017, My dang tam thoi dan dau vé sé luong ndp don véi 19 sang ché.

= Han Qudc 1a qubc gia s¢ hitu sé6 don dang ky nhiéu nhat khu vuc Chau A va
xép thtr 2 trén thé gidi. Tong sé lugng 172 don dang ky, chiém 15,62% tong luong
don ding ky va c6 don diang ky dau tién vao nam 1999 va tir nam 2003 trd di Han
Quéc ludn nam trong nhdm 5 qubc gia co s6 lugng don dang ky sang ché cao nhat
thé gii. Tir ndm 2015 dén nam 2016 13 giai doan phat trién nhat ctia Han Qudc va da
vuon 1én dan dau vé s6 luong don diang ky sang ché nhiéu nhat thé gidi cho nghién
ctru va ting dung cong ngh¢ nay.

= Nhat Ban 1a qudc gia Chau A dau tién c6 don ding ky sang ché sém nhét vao
nam 1991 va 1a 01 trong 03 quéc gia dau tién c6 don dang ky sém nhat trén thé giéi.
Tong sé luong don diang ky sang ché 159 don, chiém ty 18 14.44% trén tong don ding
ky. T nam 1997 tro di, Nhat méi bat dau tiép tuc c6 sang ché dang ky vé hudng
nghién ctru nay, s6 luong don ding ky ting truong déu va thudng xuyén nam trong
nhém 05 qudc gia c6 sb luong don dang ky cao nhat thé gidi. Giai doan tir ndm 2013
dén 2014, Nhat vuon 1én ding dau thé gidi vé s6 luong don ding ky sang ché. S6
luong don dang ky cao nhat 1 nam 2014 véi 23 séang ché.

= Trung Qudc c6 don ding ky sang ché dau tién vao nim 1999, nhung dén nam
2005 méi tiép tuc co6 don sang ché tiép theo vé cong nghé nay. Tir nam 2007 trg di,
s6 luong don ding ky ting déu va thudng xuyén nim trong nhém 5 quéc gia c6 sb
luong don dang ky nhiéu nhat thé gidi. Pén giai doan 2015 dén thang 10/2017, s6
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lugng don dang ky ting nhanh va vuon 1én xép hang thr 02 trén thé giéi tinh dén thoi
diém hién tai (thang 10/2017) vai 18 sang ché.

Qua céc s lieu trén, co thé thay viéc nghién ctu va tng dung cdng nghé nano
bao ché trong thuc pham chirc nang dang 13 huéng nghién ctu dugc quan tam tai cac
qudc gia My, Han Quédc, Nhat Ban, Trung Quéc, Uc, Puc,... Va trong nhitng nim
gan day, nhiéu quéc gia thuoc khu vie Chau A cling da bat dau quan tdm va nghién
ctru V& van dé nay.

3. Tinh hinh ndp don ding ky sing ché vé nghién ciru va vmg dung cong
nghé nano bao ché thao dwoc trong thwe phim chirc ning theo cic hwéng

nghién ciru

ODwoc pham va ché
pham hé tro diéu tri

® Thic phdm va do
udng

= My phdm

m Khac

Biéu db 6: Cdc hwéng nghién ciru va iing dung cong nghé nano bao ché thde duwet trong theec pham chike néing
trén co sé sdng ché quac té

Trén co so s lidu sang ché tiép can duoc, s6 lugng cac sang ché cong b vé
nghién ciu va ung dung cdng nghé cong nghé nano bao ché thao duoc trong thuc
pham chirc ning tap trung chu yéu vao cac huéng nghién cau chinh sau:

= Duoc pham va ché pham hd tro diéu tri : chiém 53% tong don diang ky.

= Thuc pham va d6 udng: chiém 29% trong tong don dang ky.

= M§ pham: chiém 12% trong tong don dang ky.

Trong d6, huéng nghién ctu va tng dung céng nghé nano bao ché thao dugc

trong duoc pham va ché pham hd trg diéu tri chiém ty 1¢é don diang ky séng ché cao
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nhat va tap trung nhiéu tai cac quéc gia: My, Han Quéc, Nhat, Trung Quéc, Uc,... va
02 t6 chitc WO va EP. Diéu nay cho thdy huéng nghién ciu vé cdng nghé nano bao
ché thao dugc trong duoc pham va ché pham hd trg diéu tri dang duoc quan tam va
tap trung nhiéu tai 05 qudc gia trén.

4. Mot s6 don vi din dau soé lwong cong bd sang ché vé nghién ciru va ing

dung cong nghé nano bao ché thio dwgc trong thue pham chirc niing.

CEUTICAPTY LT | -
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24
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21
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10 20 30 40 50 60 70

o

Biéu do 7: 10 don vi dén ddu sé lwong sang ché ding ky vé nghién citu va iing dung cdng nghé nano bao ché
thédo duwoc trong thuc phdm chikc ndng

Theo co s& dit liéu DerWent Innovation, day 1a 10 don vi dan dau vé s& hitu sb
luong dang ky sang ché nhiéu nhat va tap trung chu yéu tai cac quoc gia My, Nhat,
Trung Quéc, Han Quéc, Uc, Canada... Trong d6, lugng don nop vao cac qudc gia
thuoc khu vuc Chau A khé nhiéu, chiém khoang 60% céc qudc gia nop don dang ky,
tiép theo 1a khu vuc Chau My, Chau Au va Chau Uc.



Bdng 8: 10 don vi ddn dau sé lwong sang ché ding ky vé nghién cru va g dung cong nghé nano bao ché
thédo durgc trong thuc phdm chie ning theo quéc gia

Nam nop don

STT Pon vi ding ky sang Quoc gia c6 don ding Ky sang ché
ché dau tién
MY (ndm ndp don dang ky dau tién: 2009),
Trung Quoc (2009), Canada (2006), Uc
1 | ICEUTICAPTYLTD 2006 (2017), An Do (2007), Pai Loan (2008) ,
Brazil (2008), New Zealand (2010), Viét
Nam (2012), Y (2017),
M§ (2008), Puc (2001), Uc (2001), Tay
2 | HENKEL KGAA 2001 Ban Nha (2005),
My (2011), Nhat (2013), Trung Qudc
3 | NANOBIOMATTERS 2007 (2009), Uc (2011), Canada (2007), Mexico
SL
(2008)
M§ (2006), Han Quéc (2006), Uc (1999),
Nhat (1999), Cong Hoa Séc (1999), Brazil
4 | VESIFACT AG 1999 (2000), Tay Ban Nha (2000), Singapore
(2000), bai Loan (2005), Malaysia (2007)
M§ (2011), Han Quoc (2014), Canada
5 GR INTELLECTUAL 2012 (2012), Trung Qudc (2014), An Do
RESERVE LLC (2014), Singapore (2013), Uc (2013), Dt
(2006), Israel (2017), bai Loan (2005)
My (2008), Canada (2007), Han Quoc
s | SANOFI AVENTIS US 2007 (2008), Nhat (2014), Uc (2007), Trung
LLC Quéc (2008), Nauy (2007), An Do (2008),
New Zealand (2011), Brazil (2010)
NANODEL X O
7 | TECHNOLOGIES 2006 (Tzrgg%ng’c(é%%Q)’ Canada (2007), An 40
GMBH > e
M§ (2011), Nhat Ban (2011), Hungari
g | AN PHARMAINT 2001 (2001), Canada (2003), Uc (2003), Tay
Ban Nha (2011),
Uc (1999), Nhat (1999), Trung Qudc
(1999), Cong Hoa Séec (1999), bai Loan
9 | CIBASCHOLDING AG 1999 (2005), Singapore (2000), Btrc (2006), My
(2011), Malaysia (2007), Brazil (2014)
10 | LIQUIDIA 2009 Trung Qudc (2010), My (2011), An Do

TECHNOLOGIES INC

(2011), Nhat (2014)
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5. Gi6i thiéu mdt sé sang ché tiéu biéu trén thé giéi va dé tai nghién ciu
KH&CN tai Viét Nam
= Sang ché vé nghién ctru hat nano c6 thanh phan nguodn géc tw nhién sir

dung lam vat li¢u co ban

Tac gia: Trevor Payne, Felix Meiser, Almar Postma, Cammarano Raffaele,

Frank Caruso, James Williams, Paul Mccormick, Aaron Dodd
Pon vi so hitu: Iceutica Pty Ltd.,
S6 ¢ong bd: JP2016106123A, nam cong bd: 06/2016, qudc gia: Nhat

Sang ché lién quan dén nghién ctu hat nano va thanh phan vi cau truc
nanocomposite c6 thanh phan ngudn gbc tu nhién trong bao ché duoc pham va cac
ché pham lién quan. Sang ché con dé cap dén mot sé phuong phap nghién cau thanh
phan nano cho cac ché pham tong hop & thé ran.

= Sang ché vé phwong phap diéu ché cac hop chéat hoat tinh sinh hoc
dang nano

Tac gia: Raffaele Cammarano Felix Meiser Almar Postma Frank Caruso

Pon vi s& hiru: Iceutica Pty Ltd.,

S6 ¢ong bo: US8808751B2, nam cong bo: 08/2014, qudc gia: My

Sang ché lién quan dén cac phuong phap san xuat thanh phan hoat tinh sinh hoc
c6 dang hat nano trong hop chat sinh hoc, bao gom cac budc: 1am khd hop chét hoat
tinh sinh hoc dang rin, sau d6 nghién hop chat trong mot may nghién va qua bo phan
xay Xat, trong khoang thoi gian thich hop da dé phan tan thanh phan hoat tinh sinh
hoc trong hop chat hanh cac hat nano. Phuong phap nay c6 thé ap dung cho nhiéu
thanh phan hoat tinh sinh hoc khéc nhau.

= P& tai nghién ctru diéu ché nanolycopene tir trai gic huéng dén vng dung
lam m§ pham

Cha nhiém dé tai (CNDT): TS. Nguyén Thi Lé Thuay, nim nghiém thu: 2016
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Co quan chu tri (CQCT): Trung tdm Nghién ctu Trién khai - Khu Céng nghé
cao TP.HCM

Noi dung nghién cau: Nghién ciru phuong phap trich 1y lycopene trong trai
gac, do tinh khiét dat 60-95% va chuyén doi lycopene tinh thé da trich ly vé dang

nano phan tan trong nudc véi ndng dd 1 — 10% va kich thugc 200nm.

Pé tai dugc nghiém thu, chuyén giao cong nghé va thuong mai hda san pham
vién chdng nang Bio suncare — thuc pham chirc ning bao vé sic khoe.
= P& tai nghién ciru quy trinh bao ché phitc hé Nano FGC dung trong

phong ngira va hd tro niang cao hiéu qua céc liéu phap diéu tri ung buéu
CNDT: TS. Ha Phuong Thu , nam nghiém thu: 2016
CQCT: Vién khoa hoc Vit liéu — Vién Han lam Khoa hoc Viét Nam

Noi dung nghién cttu: Nghién ciu nano hoa Curcumin (ngh¢) thong qua viéc st
dung hai loai chat c6 ngudn goc thién nhién Ia Fucoidan (rong/tao bién nau) va
Saponin Notoginseng (tam that), gitp ting do bén cua hé nano, kiém soat tét qua
trinh giai phong hoat chét, gitp hap thu toi da curcumin. Hé dan thu dugc c6 kich
thugc rat nho, dugi 100nm, on dinh trong thoi gian dai. Két qua nghién cau thanh
cong, duoc chuyén giao cong nghé va thuong mai héa san pham CumarGold Kare
ding trong du phong tai phat va nang cao thé trang cho bénh nhan ung budu

= P& tai nghién ciru hé phén tian nano ciia hop chit curcuminoid.
CNDT: PGS TS. Lé Thi Hong Nhan, nim nghiém thu: 2015
CQCT: Truong bai hoc Bach khoa TP. HCM

Noi dung nghién ctu: Phuong phap tao dich nano curcuminoid dang huyén phi
tu do va dang nhii (sb lidu quy trinh diéu ché, cong thic thanh phan va tinh chat cac
hé san pham). Khao sat cac yéu t6 anh huong do bén cua hé nano cucuminoid va
tham do ung dung hé phan tan nano curcuminoid trong my pham, thuc pham.

Két luan

- Tinh d&n thang 10/2017, ¢ 1.284 don ding ky sang ché vé nghién ctu va

tring dung céng nghé nano bao ché thao dugc trong thuc pham chic ning, duge ding
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ky tai 31 qudc gia va 02 t6 chizc WO va EP. Trong d6, My 1a quéc gia c6 sé luong
nop don ding ky sang ché cao nhat thé gidi, tiép theo 1a cac nudc: Han Québc, Nhat
Ban, Trung Quéc,Uc, Purc, Canada,. ..

- Trong 04 nam gan day (tir 2013 dén thang 2016), s6 luong ndp don sang ché
tang nhanh, cho thay van dé nay hién dang 1a xu hudng trén thé gigi.

- Trong 03 hudng nghién ctu va ang dung, hudng nghién ctru va ung dung
cdng nghé nay trong duoc pham va ché pham hd tro diéu trj chiém ty 1& don ding ky
sang ché nhiéu nhat, diéu nay chuang to huéng nghién ctu nay dang 13 xu hudng

nghién cau va dang duoc quan tam nhiéu nhat.

Phan III: Gi6i thiéu nghién ctru vién udng chdng ning Biosuncare tai Trung tam
Nghién ciru Trién khai - Khu Cong nghé cao TP.HCM.
1. Vai tro ciia thue pham chirc niing

Thuc pham chac niang hay thuc pham bao vé stc khoe (Health Supplement,
Food Supplement, Dietary Supplement) 1a san pham duoc ché bién duéi dang vién
nang, vién hoan, vién nén, cao, cém, bot, long va cac dang ché bién khac c6 chira mot
hoac hdn hop cua cac chét sau day:

» Vitamin, khoang chét, axit amin, axit béo, enzym, probiotic va chit co hoat
tinh sinh hoc khac;

= Hoat chit sinh hoc ¢6 nguén géc tu nhién tr dong vat, chét khoang va nguén
géc thuc vat ¢ cac dang nhu chiét xuat, phan 1ap, c¢6 dac va chuyén hoa.

Thue phdm chirc ning c6 vai trd bd sung cac chat dinh dudng cho co thé khi
khau phan an hang ngay cta con ngudi khong dap tmg day du dudng chat.

Pé sir dung va kiém soat tbt vai trd cta thyc pham chirc nang, theo Thong tu s6
43/2014/TT-BYT ngay 24 thang 11 nim 2014 cta Bo truong Bo Y té) hudng dan va
khuyén nghi nhu cau dinh dudng ciia khoang chat, vi chat va vitamin t6i (ru cho co

thé nguoi theo ting gidi tinh va nhém tudi nhu sau:
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PHU LUC SO 01
BANG NHU CAU DINH DUONG KHUYEN NGHI

CHO NGUOI VIET NAM
(Ban hanh kém theo Théong tur sé 43/2014/TT-BYT ngay 24 théng 11 nam 2014 cua
Bé trueng Bo Y té)

1. Nhu cau cac khoang chét va vi chat

Nhom tudi, giéi Ca Mg P Selen *
(Calcium) ((Magnesium)(Phosphorus)| (ug/ngay)
(mg/ngay) | (mg/ngay) | (mg/ngay)

Tre em
< 6 thang 300 36 90 6
6-11 thang 400 54 275 10
Tré nho
1-3 tuoi 500 65 460 17
4-6 tuoi 600 76 500 22
7-9 tuoi 700 100 500 21

Nam v; thanh nién

10-12 tudi 155
13-15 tudi 1.000 225 1.250 32
16-18 tudi 260

Nam truong thanh

19-49 tudi 700
205 700 34

50-60 tuoi 1.000
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>60 tuoi 33

Nz vi thanh nién

10-12 tudi (chua c6 kinh

nguyét) 160
10-12 tuol 1.000 1.250 26
13-15 tudi 220
16-18 tudi 240

Nz trurong thanh

19-49 tuéi 700
26
50-60 tudi 205 200
1.000
> 60 tudi -
Phu niz mang thai
3 thang dau 26
3 thang gitra 1.000 205 700 28
3 thang cudi 30
Ba me cho con bu (trong
L . . 1. 2 7
suot cd thoi ky cho bu) 000 50 00
6 thang dau 35
6 thang sau 49

* Nhu cau dinh dudng khuyén nghi tinh tir gia tri nhu cau trung binh +2 SD.
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2. Nhu cau i6t, sit va kém

Nhom tudi 16t |Sat (mg/ngay) theogia  Kém (mg/ngay)
(ng/ngay)| trisinh h‘(.)C khau
phan
5% | 10%° | 15%° Hfip’ Hap | Hip
thu totthu vira) thu
kém
Tre em
0-6 thang 90 0,93 1,1° | 2,8° | 6,5
6-11 thang 90 186 | 124 | 93 [0,8-25° 4,1® | 8,3°
Tré nho

1-3 tudi 90 116 | 77 | 58 | 24 | 41 | 84
4-6 tudi 90 126 | 84 | 63 | 31 | 51 | 103
7-9 tudi 90 178 | 11,9 | 89 | 33 | 56 | 11,3

Nam v; thanh nién
10-14 tudi 120 | 29,2 | 195 | 146 | 57 | 9,7 | 19,2
15-18 tudi 150 | 376 | 251 | 188 | 57 | 97 | 192

Nz vi thanh nién
10-14 tudi 120 | 280 | 18,7 | 140 | 46 | 78 | 155
15-18 tudi 150 | 654 | 43,6 | 327 | 46 | 78 | 155

Nguweoi truong thanh
Nam>19tu6i | 150 | 27,4 | 183 | 13,7 | 42 | 7,0 | 140
Nit > 19 tudi 150 | 588 | 39,2 | 294 | 30 | 49 | 98
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Trung nién > 50 tuoi

Nam 3,0 4,9 9,8
Nit 226 | 151 | 11,3 | 3,0 4,9 9,8
Phy niz c6 thai 200 |+30,0%|+20,0%| +15,0*

Phu niz cho con 200
bl

! Khau phan c6 gia tri sinh hoc sat thap (khoang 5% sét duoc hap thu): ché do an
don diéu, lugng thit, ca <30g/ngay hoac lugng vitamin C <25 mg/ngay.

? Khau phan c6 gia tri sinh hoc sat trung binh (khoang 10% sit dwoc hap thu):
khau phan c6 lugng thit, cé tir 30g - 90g/ngay hozc vitamin C tir 25 mg - 75 mg/ngay.

3 Khau phan c6 gi4 tri sinh hoc sit cao (khoang 15% séat duoc hap thu): khau
phan c6 lugng thit, ca tir > 90g/ngay hoic vitamin C tir > 75 mg/ngay.

* Phy nir c6 thai dugc khuyén nghi bé sung vién st trong suét thai ky. Phu nit
thicu méu can dung liéu bo sung cao hon.

> Tré bu sita me

® Tré an sita nhan tao

" Tré an sita nhan tao c6 nhiéu phytat va protein ngudn thuc vat
8 Khéng &p dung cho tré bl sita me don thuan

8 Hap thu tét: gi4 tri sinh hoc k&m tét = 50% (khau phan cé nhiéu protein dong
vat hoac cd); hap thu vira: gia tri sinh hoc kém trung binh = 30% (khau phan c6 vira
phai protein dong vat hoac c&; ty so phytat-kém phan tir 1a 5:15). Hap thu kém: gia tri
sinh hoc kém thap =15% (khau phan it hoic khong c6 protein dong vat hoic ca).

3. Nhu céau céc vitamin/mét ngay

Nhom tudi, giéi | A | D | E | K | C |[By|B,| Bs| Bs | By | By

c d b f

mcg® | meg®| mg® [mcg |mg° | mg | mg | mg | mg |mcg' | mcg

NE®

Tre em

< 6 thang 3715 | 5 3 6 | 25|02/03| 2 |01] 80 | 0,3
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6-11 thang 400 | 5 4 | 9 [30/03/04| 4 |03] 80|04
1-3 tudi 400 | 5 5 | 13 /30/05|05| 6 | 05160 | 0,9
4-6 tudi 450 | 5 6 |19 |30/06|06| 8 |06 |200] 1,2
7-9 tudi 500 | 5 7 |24 135/09|09| 12| 1 |300] 1,8
Nam vi thanh nién
10-12 tudi 10 | 34
13-15 tudi 600 | 5 | 12 | 50 | 65 12|13 | 16 | 1,3 |400 | 2,4
16-18 tudi 13 | 58
Nam truong thanh
19-50 tudi 10 59 1,3
51-60 tudi 600 | 10 | 12 70 112113 16 400 | 2,4
1,7
>60 tudi 15
Nz vi thanh nién
10-12 tudi 11 | 35
13-15 tudi 600 | 5 | 12 | 49 |65 |1,1| 1 | 16 | 1,2 |400 | 2,4
16-18 tudi 12 | 50
Nz truong thanh
19-50 tudi 10 51 1,2 1,3
500 70
51-60 tudi 10 | 12 1,111 14 400 | 2,4
1,5
>60 tudi 600 | 15 70 |11
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Phu ni¢ mang thai | 800 | 5 12 | 51 |80 14|14 | 18 |19 | 600 | 2,6

Bamechoconbi |80 | 5 | 18 | 51 |95 (15|16| 17 | 2 |500 | 2,8

® Vitamin A c6 thé su dung cac hé sé chuyén doi sau:

01mcg vitamin A hodc retinol = 01 duong lugng retinol (RE)

01 don vi quéc té (IU) twong duwong véi 0,3 meg vitamin A

01 mcg B-caroten = 0,167 mcg vitamin A

01 mcg céac caroten khac = 0,084 mcg vitamin A

® Chua tinh lugng hao hut do‘ché bién, nau nuéng do Vitamin C d& bi phé& huy
bai quéa trinh 6xy hda, anh sang, kiém va nhiét do.

® Vitamin D c6 thé su dung cac hé sé chuyén dbi sau:

01 don vi qubc té (IU) tuong dwong véi 0,03 mecg vitamin D3 hoic 01 mcg
vitamin D3 = 40 don vi qudc té

9 Hé s chuyén ddi ra U (theo IOM-FNB 2000) nhu sau: 01 mg o-tocopherol =
1 1U; 01 mg B-tocopherol = 0,5 IU; 01 mg y-tocopherol = 0,1 IU; 0,1 mg o-
tocopherol = 0,02 U,

® Niacin hodc duong luong Niacin
" Acid folic c6 thé st dung cac hé s6 chuyén dbi sau:

01 acid folic = 1 folate x 1,7 hodac 01 gam duong Iuong acid folic = 01 gam
folate trong thuc pham + (1,7 x s6 gam acid folic tong hop).

Ghi chi: Bang trén s& duoc cap nhat theo quy dinh hién hanh cua Bo Y té.
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PHU LUC SO 02

NGUONG DUNG NAP TOI PA
(Ban hanh kém theo Théong twr sé 43/2014/TT-BYT ngay 24 théng 11 nam 2014 cua
Bé trueng B4 Y té)

1. Vitamin

Nhém|Vita|Vitam|Vitam|Vitam|Vitam|Vitam|Riboflav|Niaci|Vitam| Aci |Vitam|Pantothe [Bioti
tudi [min| inC | inD | inE | inK |inB1 in n |inB6| d |[inB12] nic n
A | (mg/ | (ug/ | (Mgl | (ug/ | (Mg/ | (mg/ |(mg/| (mg/ |Foli| (ug/ | (Mgl |(ug/
(ug/|ngay) \ngay) | ngay) | ngay) |ngay)| ngay) |ngay|ngay)| ¢ |ngay)| nhgay) [ngay

ngay ) (no/ )
) nga
y)
Tre em

0-6 [600| KC | 25 | KC | KC | KC KC |KC| KC |KC| KC KC |KC
thang

6-12 |600| KC | 38 | KC | KC | KC KC |KC| KC |KC| KC KC |KC
thang

Tré nho

1-3 |600| 400 63 200 KC KC KC 10 30 |300| KC KC KC
tudi

4-8 1900| 650 75 300 KC KC KC 15 40 (400| KC KC KC
tudi

Thiéu nién 9-13 tudi

Trai [1.70/1.200| 100 | 600 | KC | KC KC 20 | 60 |600| KC KC KC
0

Gai [1.70{1.200| 100 | 600 | KC | KC KC 20 | 60 |600| KC KC KC
0

\/j thanh nién 14-18 tugi

Trai [2.80{1.800| 100 | 800 | KC | KC KC | 30 | 80 |800] KC KC KC
0
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Gai [2.80/1.800| 100 | 800 | KC | KC KC 30 | 80 |800| KC KC KC
0
Nguoi l6n > 19 tudi
Nam |3.00(2.000| 100 |[1.000| KC | KC KC 35 | 100 |1.00] KC KC KC
0 0
N&r (3.00/2.000| 100 |1.000| KC | KC KC 35 | 100 |1.00] KC KC KC
0 0
Ngueoi gia > 51 tudi
Nam |3.00(/2.000| 100 [1.000| KC | KC KC 35 | 100 |1.00] KC KC KC
0 0
N&r (3.00{2.000| 100 |1.000| KC | KC KC 35 | 100 |1.00] KC KC KC
0 0
Phu niy3.00{ 2.000 | 100 |1.000| KC | KC KC 35 | 100 |1.00] KC KC KC
co thai| 0 0
PN 3.00{2.000| 100 |1.000| KC | KC KC 35 | 100 |1.00] KC KC KC
cho 0 0
con bu
2. Khoang chat
Nhom |Ase|Bor|Cro| Pong |Fluori| 16t | Sat |Magié MangaMolyb| Niken | Selen | Kém
tuéi [ n |on | m |(uging| de |(ug/ng|(mg/ng|(mg/ng| n den |(mg/ng|(ug/ng|(mg/ng
(mg/ ay) |(mg/ng| ay) | ay) | ay) [(mg/ng|(ug/ng| ay) | ay) | ay)
nga ay) ay) | ay)
y)
Tre em
0-6 |[KC|KC|KC| KC 0,7 KC 40 KC KC KC KC 45 4
thang
6-12 |[KC|KC |[KC| KC 0,9 KC 40 KC KC KC KC 60 5
thang
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Tré nho

1-3 |[KC| 3 |[KC|1.000| 1,3 200 40 65 2 300 0,2 90 7
tudi

4-8 [KC| 6 |[KC|3.000| 2,2 300 40 110 3 600 0,3 150 12
tudi

Thiéu nién 9-13 tudi

Trai |[KC| 11 |[KC|5.000 | 10 600 40 350 9 1.100 | 0,6 | 280 23

Gai |KC| 11 |[KC|5.000| 10 600 40 350 9 1.100 | 0,6 | 280 23

\/j thanh nién 14-18 tugi

Trai |KC| 17 |[KC|8.000 | 10 900 45 350 11 | 1700 | 1,0 | 400 34

Gai |[KC| 17 |[KC|8.000| 10 900 45 350 11 | 1700 | 1,0 | 400 34

Ngueoi lom > 19 tuoi

Nam |[KC| 20 |[KC|10.000f 10 |1.100| 45 350 11 |2.000| 1,0 | 400 | 40

Ni&r |[KC| 20 [KC|(10.000{ 10 |1.100| 45 350 11 |2.000| 1,0 | 400 | 40

Nguwoi gia > 51 tudi

Nam |[KC| 20 |[KC|10.000f 10 |1.100| 45 350 11 |2.000| 1,0 | 400 | 40

N& |KC| 20 |[KC|10.000f 10 |1100| 45 350 11 | 2000 | 1,0 | 400 40

Phu na{KC| 20 [KC|10.000{ 10 |1.100| 45 350 11 | 2.000| 1,0 400 40
c6 thai

PN KC| 20 |[KC|[10.000f 10 |1.100| 45 350 11 |2.000| 1,0 400 40
cho
con bu

Ngudng dung nap tbi da 1a lidu lugng toi da mot loai vi chat co thé c6 thé hap
thu ma khong gay doc hoac ton hai cho suc khoe

KC: khéng du co sé dit liéu dé xac dinh liéu dung nap t6i da
Ghi chi: Bang trén s& duoc cap nhat theo quy dinh hién hanh cua Bo Y té.
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2. Co ché hoat dong ciia thue pham chirc niing — vién chong niing Biosuncare.
2.1 Tac dong caa UV lén da nguwoi
Phan tng cua da khi tiép xdc véi anh ning: da nguoi sau khi tiép xtc voi tia UV
s& c6 phan ¢ng chay ning va cac phan tng mién dich. Lép sung, 16p biéu bi va ha bi
day 1én, mach mau ¢ da bj ton thuong. Sy tich tu sic té melanin trong da ting lén -
mot phan ng quan trong bao vé da khoi tac hai caa UV trong nhitng lan tiép xuc tiép
theo.

Cé4c phan tng nay ciing lién quan chit ché toi qua trinh ung thu da. Mic du té
bao co cac co ché ty stra chira cac ton thuong trong DNA, tao ra hé thong phong vé
véi cac chat chéng dxy héa nhiam chéng lai tc hai cua cac goc ty do bing cach l1am
giam hoic trung hoa chung, nhung khong phai tat ca cac ton thuong déu duoc sua
chira.

Do d6, viéc chu dong hd trg hé théng mién dich cua co thé dé phong, chdng,

ngin nglra va giam tac hai cua tia UV 1én co thé Ia rat can thiét.
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2.2 Co ché va tac dung cia thwe pham chic ning — vién chéng ning
Biosuncare 7
Trung tdm Nghién cau trién khai, Khu cdong nghé cao TPHCM va céng ty

TNHH Thé Gidi Gen phdi hop nghién ciu va phat trién san pham: thuc pham chic
nang — vién chéng nang Bio Suncare.

San pham Bio Suncare chira hdn hop cac chat chéng oxy hda manh, bao gém:
vi nang vitamin E, vitamin C va dic biét 1a nano lycopen chiét xuat tir gac, nano
curcumin chiét xuat tr nghé, polypodium leucotomos chiét xuét tir cay duwong xi,
ascorbic acid, Microencapsulated tocopherol. San pham c6 tac dung chdng 6xy héa,
khang viém, chong lai khdi u va bao vé da khoi ton thuong do tia UV, 1am cham qué
trinh phat trién cua cac gdc tu do, Pha huy va 1am ding phan @ng sinh ra cac gbc tu
dodo UV.

Co ché hoat dong ciia san pham Biosuncare:

Salivary Glands
Parotid
Submandibular
Sublingual

Pharynx
Tongue
Esophagus

Liver Pancreas

Gallbladder_ Stomach
y Pancreatic duct

Duodenum

Common |
bile duct %

Colon
Transverse colon
Ascending colon —

. |
Descending colon lleum

(small intestine)
Cecum

Appendix

Trung tam Nghién cau trién khai, Khu céng nghé cao TP.HCM nghién ciru va
dua phuong thtc bao ché bang cdng nghé nano két hop microencapsulated dé dam
bao viéc hoat chat san pham khéng bi bién tinh véi méi truong bén ngoai, tang toc do
hap thu caa san pham khi sir dung, nang cao ham luwong hoat chat trong san pham,
kiéu dang vién udng nho gon.
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Biosuncare sau khi duoc sir dung qua dudng udng, s& nhanh chéng tan ra trong
moi trudng acid da day trong khoang 5 gidy, phong thich cac thanh phan chinh cua
san pham, nhu hoat chat thao dugc nanolycopen va nanocurcumin, vitamin E,.... hap
thu nhanh tai rudt non, tiép theo di vao hé tuan hoan chung va tién téi cac goc tu do.

O rudt non, cac chat dinh dudng nay xuyén tham tir héc rudt vao mau va hé bach
huyét qua Iop té bao niém mac rudt. Chinh nho sy hap thu ¢ rudt non ma co thé nhan
duogc cac chét dinh dudng can thiét cho hoat dong séng caa minh.

Tt niém mac rudt non, cac chit duoc hap thu theo hai duong. Tha nhat 1a duong
tinh mach ctra: Cé4c chat nuéc, acid amin, monosaccarid, 30% glycerol va acid béo
mach ngan sau khi dugc hap thu sé di vao mao mach & nhung mao. C4c mao mach
nay gom lai thanh céc tiéu tinh mach rdi tap trung lai theo tinh mach cira di vé gan. O
gan, cac chat qua qua trinh chuyén hoa phuc tap sé theo tinh mach trén do vao tinh
mach chu dudi.

Thir hai 1a duong bach mach: Khoang 70% cac san pham thuy phan lipid va cac
vitamin tan trong dau sau khi duoc hap thu qua té bao niém mac ruot sé di vao mao
bach mach & nhung mao, rdi gom vé cac hach bach huyét & thanh rudt, sau do6 do6 vé
bé bach huyét - Pecquet. Tir day, ching di theo 6ng nguc, d6 vao tinh mach dudi don
trai vao tuan hoan chung.

Khi co tac dong cép tinh cua bic xa tia UV 18n da, hé théng mién dich co thé sé
hoat dong va huy dong cac hop chat chéng oxy hoa da dugc hap thu dé bao vé da.

Vira qua, trung tdm Nghién cau trién khai, Khu cong nghé cao TPHCM di nop
don sang ché cho san pham vién chong nang qua dudng udng trén va nhan quyét dinh
vé viéc chap nhan don hop Ié vao thang 07 nim 2017. Hién nay, trung tdm dang trong
giai doan chuyén giao cdng nghé nay cho céng ty TNHH Thé Gidi gen va Céng ty
TNHH Mediworld dé tiép tuc thuc hién trién khai thwong mai hoa san pham ra thi

treong.
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