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TOM TAT

Muc tiéu: Tdng hop va phan tich cac di¥ liéu khoa hoc vé cay Thubc thuwong (Phaeanthus
vietnamensis Ban) tir dac diém thwe vat, tri thirc y hoc dan gian, héa thyc vat, tac dung dwoc ly
dén coéng nghé bao ché va mé hinh bao tén. Phwong phap: Thu thap, tdng hop cac cong bd
khoa hoc, luan an va bao cdo nhiém vu tr nam 1991 dén 2025 vé loai dwoc liéu dac hiru nay.
Két qua: P. vietnamensis la loai dic hiru cta Viét Nam, cé pham vi phan bd tw nhién twong déi
hep va da dwgc quan tdm vé bao tdn. Cac nghién ctru héa hoc da ghi nhan nhiéu nhém chét,
trong d6 ndi bat la alkaloid bisbenzylisoquinoline, sesquiterpen va lignan; mét sé hop chat mai
da dwoc phan lap va xac dinh cu trac tir loai nay. Cac nghién cru dwoc ly budc dau ghi nhan
hoat tinh khang khuan, (rc ché san sinh nitric oxide, gidm dau, chéng viém dwdng hd hap trén
mé hinh déng vat, bao vé niém mac da day va gay déc té bao trén mot sé dong té bao ung thw.
M6t sé nghién clru da buéc dau xay dwng quy trinh chiét xuat & quy moé pilot, bao ché vién nang
va phat trién mé hinh tréng thwc nghiém, tao co s& cho cac nghién ciru tiép theo vé tiéu chuan
héa nguyén liéu va phat trién san pham. Két luan: Thubc thwong la duoc liéu ddc hiru quy gia,
cac di¥ liéu toan dién thu dwoc 1a tién dé quan trong dé dwa duwoc liéu vao Dwoc dién Viét Nam
va phat trién san pham thwong mai.

Tir khéa: Thube thwong; Phaeanthus vietnamensis; alkaloid; hoat tinh sinh hoc; bao ton

ABSTRACT

Objective: This narrative review summarizes and discusses scientific data on Phaeanthus
vietnamensis Ban, encompassing its botanical characteristics, traditional medicine knowledge,
phytochemistry, pharmacological activities, pharmaceutical formulation, and conservation
strategies. Methods: Data were gathered, synthesized and analyzed from scientific publications,
dissertations, and research reports published between 1991 and 2025 concerning this
endangered endemic medicinal plant. Results: Phaeanthus vietnamensis is an endemic
Vietnamese species with a relatively restricted natural distribution and conservation concern.
Phytochemical investigations have identified several classes of constituents, particularly
bisbenzylisoquinoline alkaloids, sesquiterpenes, and lignans, and a number of compounds have
been newly reported from the species. Preliminary pharmacological studies have demonstrated
antibacterial activity, inhibition of nitric oxide production, analgesic effects, attenuation of airway
inflammation in experimental animals, gastroprotective effects, and cytotoxicity against selected
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cancer cell lines. Pilot-scale extraction, capsule formulation, and experimental cultivation have
also been investigated, providing a basis for further studies on raw-material standardization and
product development. Conclusion: Phaeanthus vietnamensis represents a high-value endemic
medicinal resource, providing a solid scientific foundation for its future entry into the Viethnamese
Pharmacopoeia and commercial development.
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conservation.
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I. DAT VAN DE phan lap dwoc hang chuc hop chat héa hoc
Viét Nam la mét trong nhirng trung tdm da (trong @6 co it nhét 07 hop chat moi); ching
dang sinh hoc dwoc liéu cla thé giéi. Trong sb m|r’1h hangxloat tac 'dung dl,wc I.yA hlen. fjal nhu
do, ho Na (Annonaceae) déng gép nhiéu loai cé kh?ng kh'uan da‘ kha.rig, khﬂang V|‘em, gl:amidau‘,
gia tri kinh t& va y té quan trong. Cay Thubc chong loét da day, giam viem duong ho hap va
thwong (Phaeanthus vietnamensis Ban), con g:’:?y dc_)c'te bao g?c ung thu’;Adong thc_):' buoe dal‘J
goi 1a Thudc moi, Da xa I4c, Thubc déu ca t6i wu hoa quy trinh bao ché dang vién nang va
doong, 14 mot trrong hop déic bist (Hinh 1), v& XY dwng mo hinh trong bao ton quy mo on tai
vi tri phan loai, chi Phaeanthus Hook. f. & ba Ni':mg.‘ L R .
Thomson trén thé gisi cé khoang 20 loai." Tai Méc du nguon dir lieu khoa hoc ve Thuoe

Viét Nam, Phaeanthus vietnamensis duwgc ghi
nhan Ian dau tién vao nam 1979 tai Duy Xuyén,
Quéng Nam va chinh thirc dwgc Nguyén Tién

thwong twong déi phong phu, cac cong b hién
van nam rai rac & nhiéu tap chi, luan an va bao

cao nhiém vu khoa hoc céng nghé khac nhau

Ban cong b I3 lodi méi, d&c hivu duy nhat caa  94@ Cac thoTky. Vivay, baitong quan nay nham

chi ndy tai Viét Nam vao nam 19942 Do vang 09 NOP cac ket qua nghién ctru hien co ve P

phan bé hep va tinh trang khai thac tw phat, loai vietnamensis, dong th&i xem xét nhirng két qua
nay da dwoc dwa vao Sach Do Viét Nam (2007)
véi cp phan hang VU - B2b,e+3b (Sap nguy
cép),® Sach Do Viét Nam (2024) véi cap phan
hang EN - A2cd (Nguy cép).*

Trong y hoc dan gian, Thudc thwong la vi

da dat dwoc, nhivng han ché cia bang chirng

hién tai va cac hwéng nghién ctru can tiép tuc

thudc quy dwoc ngudi dan ban dia va cac
lwong y truyén théng st dung hiéu qua dé diéu
tri dau mat dd, viem khép, Gout, bénh phu khoa
va sat khuan. Tl cong trinh dau tién nam 1991
dén nay, trai qua hon 30 nam nghién clru, cac
nha khoa hoc da dat dwoc nhiéu tién bd vwot

bac: xac 1ap b tiéu chuan vi hoc kiém nghiém;
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Il. PHWONG PHAP THU THAP VA TONG
HOP TAI LIEU

Bai viét dwoc thuc hién theo phwong phap
tbng quan twéng thuat nham téng hop céc
théng tin khoa hoc hién cé vé& Phaeanthus
vietnamensis Ban. Tai liéu duwoc thu thap tr cac
cong bd khoa hoc trong nwéc va quéc té, luan
an, bao cao nhiém vu khoa hoc céng nghé,
sach chuyén khao va tai liéu ky thuat lién quan.

Pham vi tai liéu chd yéu tlr nam 1991 dén
nam 2025. T&r khéa tim kiém chinh bao goém:
"Phaeanthus vietnamensis", "Thuébc thwong",
"Phaeanthus", "bisbenzylisoquinoline”,
"Phaevietnamine", "Vietnamine A", "khang
khudn Thubc thwong", "khang viém Thuéc
thwong", "béo tén Thubc thwong".

Tai liéu dwa vao bai tbng quan dap &ng cac
tiéu chi sau: (1) Cac nghién clru nguyén ban
coéng bd dac diém thwe vat, vi phau, dic diém
bot dworc liéu; (2) Cac cobng trinh phan Iap, xac
dinh cAu tric hoa hoc clia cac hop chét; (3) Cac
thtr nghiém dworc ly in vitro, in vivo va doc tinh
cé phuong phap, liéu lwong va két qua dinh
lwong ré rang; (4) Cac bao cao thtr nghiém téi
wu hoa chiét xuat, quy trinh bao ché pilot va mé
hinh nhan gibng/tréng bao tén thuc dia; (5) Cac
ghi nhan chinh théng vé y hoc dan gian va bai
thudc kinh nghiém cé nguén géc trich dan xac

thwc.

lll. NOI DUNG TONG QUAN
1. Dac diém thwc vat hoc

Dic diém hinh thai

Thudc thwong la loai cdy gb nhé hoac cay
bui, cao tr 2-10 m. Canh non mau nau, gan
nhw khong 16ng. La: La don moc cach, hinh
thudén hoac hinh magc, kich thwéc 9-16 x 3-6,5

cm. Diém dé&c trung dinh danh 14 hé gan bén tiy
9-11 d6i ndi rd& & mat dudi. Hoa: Hoa lwdng
tinh, moc xim 2 hoa. L4 bac dwdi cung dai 3-4
mm, rd rang dai hon cac la bac con lai (1-2,5
mm) — day |a chi tiét quan trong dé phan biét vai
cac loai khac cung chi. Canh hoa trong mau
vang khi non va chuyén sang trang khi gia. Qua
va hat: Qua hinh trai xoan hodc bau duc, khi
chin ¢c6 mau man chin. Hat don, hinh bau duc,
vo hat méng.

Pic diém vi hoc

Nguyén Trung Twdng (2019) da mo t& mot
sb dac diém vi hoc ctia Thubc thwong cé gia tri
tham khdo trong nhan dién va kiém nghiém
dwoc liéu.®

O'ré, 16p ban co hién twong bong tréc va udn
lwon; tia tdy gébm 2—4 hang té bao hinh chir nhat
da hoa gb. Thiét dién than c6 dang tron, mé day
gdm céac té bao hinh da giac hodc gan tron,
trong khi mé mém tly cé cac té bao sép xép
khéng déu.

O 14, biéu bi c6 mang cutin méng va cé léng
che ché da bao; b6 mach clia gan la dwoc bao
quanh b&i mé cirng hda gb. Bot 1a cd mau xanh
den va vi dang; khi soi kinh hién vi cé thé quan
sat cac manh mo giau, tinh thé calci oxalat hinh
khéi va cac hat tinh bot hinh cau cé rén hat phan
nhanh, kich thwéc khoang 30-50 um.®

Nhirng dac diém nay cé thé dwoc st dung
lam co s& ban dau cho viéc nhan dién dwoc
liéu. Tuy nhién, dé& xay dwng tiéu chuan kiém
nghiém hoan chinh, can két hop d&c diém hinh
thai, vi hoc v&i cac chi tieu héa hoc va cac
phwong phap xac thyc khac.

Sinh thai va phan bé

Cay moc rai rac dwdi tan rirng thwa am duwdi

300 m, phan bé tw nhién tap trung tai Thira
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Thién Hué (Pha Loc), Quang Nam (Pai Loc,
Duy Xuyén) va Ba Néng (v&i 26 diém phan bd
tai huyén Hoa Vang) (dia danh cii tai thoi diém
khao sat)6. Pham vi phan bd twong dbi hep 1a
mot trong nhirng yéu td can dwoc xem xét khi
danh gia nguy co suy gidm quan thé va xay
dwng chién lwoc bao ton loai.
2. Gia tri y hoc c6 truyén va tri thirc ban dia

Coéng dung tong quat

Thudc thwong cé vi dang, tinh han, co tac
dung hoat huyét, khang viém, tiéu doc va gidm
dau manh. C3 14, vé than va ré déu dwoc sl
dung lam thudc. Cac céng dung dwoc ghi nhan
bao gdm st dung trong mét sé trwérng hop dau
mat, viéem, dau xwong khép, gout, bénh phu
khoa va mot sé tinh trang nhiém khuan hoéc
viém nhiém.%7

Mét s6 bai thuéc kinh nghiém

Trong y hoc dan gian, Thudc thwong dwoc

cac lvong y va co sé y té tai Da Nang phéi ngi
hiéu qua trong nhiéu nghiém phwong.”

Dau mét dé & Sat khuan: Dung cao Thubc
thwong pha loang véi nwéc mudi sinh ly nhd
mat hodc ché thanh dung dich xit mii hong sat
khuéan.

Bénh xwong khép & Gout: Phbi hop Thubc
thwong véi Gang voi (ndu cao pha rwou); hodc
két hop v&i Chéc mau, La 16t, Day gém, Ké
huyét dang, Cau tich sic udng chira phong
thdp, dau méi lwng gbi; phdi hop Ray gai va
Glrng gi6 diéu tri Gout cap.

Bénh phu khoa va bénh ly khac: Dung ddc vi
sac ngam rra chira khi hw viém nhiém phu
khoa, ho&c phdi hgp CAu tich, Bac thau, Buém
bac; ham ubng chira thdng kinh, dau bung;
ddng thei tham gia lam vi thubc hd tro trong bai
thudc cai nghién ma tdy. Mot sé ché pham

minh hoa dwoc trinh bay tai Hinh 2.

Hinh 2. M6t s6 ché phdm Cao va dung dich Thudc xit mUiﬁhQng tr Thude thuwong

3. Thanh phan héa hoc

Nghién ciru vé thanh phan héa hoc cla
Thudc thwong da trai qua moét hanh trinh dai
hon 3 thap ky, chuyén tir viéc dinh tinh so bd
sang phan lap cac ciu tric phtc tap béng
phwong phap phd hién dai.

Nam 1990, mét bisbenzylisoquinoline

alkaloid méi da& duwoc bao cao tvr P.
vietnamensis, kém theo danh gia hoat tinh
khang khuan.® Nam 1991, nghién cru tiép theo
phan lap bay alkaloid tv 14 cla loai. Mét sb hop
chéat thudc nhom bisbenzylisoquinoline dwgc
ghi nhan trong cac nghién ctru nay. Cac nghién

ctu tiép theo da mé rong thanh phan héa hoc
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clia loai sang nhiéu nhém chét khac, bao gébm
lignan, sesquiterpen va cac hop chét phenolic.

Nghién clru cla Nguyén Trung Twong
(2019) da phan lap dwoc 15 hop chét tr cac bod
phan khac nhau cla cay, trong dé co
sesquiterpen, lignan, alkaloid va meroterpen.®
C6ng trinh nay ciing bao céo ba hop chat dwoc
xem la m&i ddi véi khoa hoc, gébm:

e (7S,8R,8'R)-3,5,3',5"-tetramethoxy-4,4',7-
trinydroxy-9,9'-epoxylignan (PV1).

¢ 8a-hydroxyoplop-11(12)-en-14-on (PV5).

¢ (1R,2S,4S)-2-E-cinnamoyloxy-4-acetyl-1-
methylcyclohexan-1-ol (PV12).

Nghién ctru ciia Dwong Ngoc Ta'° da phan
lap dwoc 12 hop chét sach (PV1-PV12) tir mau
la va ré, ghi nhan 04 hop chat méi 1a (-)-
Phaevietnamine B (PV1), (-)-Phaevietnamine C
(PV2), (PV3),
Vietnamine A (PV5).

Sy hién dién phong phu cta cac alkaloid

(+)-Phaevietnamine A

bisbenzylisoquinoline phu hgp véi xu hudng
hoa thyc vat thwdng gap trong ho Annonaceae,
ddng thoi co thé lién quan dén hoat tinh khang
khuan va khang viém da ghi nhan.

Ngoai ra, phan tich GC-MS tinh dau cho thay
(31,8%),
(20,2%) va a-phellandrene (13,8%) la nhirng

hop chéat cé ham lwong cao hon trong tinh dau

Limonene (2)-9-octadecamide

|4 ciia P. vietnamensis, trong khi vé cay chud yéu
chra (Z)-9-octadecamide (57,4%) va benzyl
benzoate (15,0%)."

4. Hoat tinh sinh hoc

Hoat tinh khang khuan manh

Cao chiét 14 Thubc thwong thé hién kha nang
tre ché vi sinh vat kha tot:

Tu cau vang (Staphylococcus aureus): Tai

néng dd 800 mg/ml, dwéng kinh vong khang

khuan dat 17,25 mm, trong khi khang sinh
Vancomycin chi dat 8,5 mm. MIC dat 62,5
mg/ml."2

Trwc khudn ma xanh (Pseudomonas
aeruginosa): Tai ndbng d6 800 mg/ml, dwdng
kinh vong khang khuan 13,25 mm, khang sinh
chirng la Meropenem dat 27,75mm.

Vi khuan da day (Helicobacter pylori): Cao
chiét va hop chat mai IPV12D2 (PV5) cé hiéu
lwe lam gidm 50% sw phat trién cGa 14 chiing
HP phan lap tir bénh nhan tai cac ndng do lan
lwot 1a 5 mg/ml va 2,4 mg/ml.1°

Hoat tinh khang viém va giam dau

Mot s6 hop chét phan lap tir P. vietnamensis
c6 kha nang (rc ché san sinh nitric oxide (NO)
trong cac md hinh té bao. Hop chéat Spathulenol
(PV6) thé hién hoat tinh manh nhét v&i gia tri
ICso 1& 15,7 uM, hiéu qua cao hon ca chat dbi
chirng L-NMMAS5 Mot sé hop chét
Phaevietnamine va Vietnamine A ciing cho thay
kha nang trc ché san sinh NO v&i cac gid tri ICso
khac nhau

Giam dau in vivo: Th&r nghiém trén mé hinh
gay dau quan bang acid acetic, cao chiét 14 &
liéu 175 mg/kg giup gidm sb con dau quén tir
28,7% dén 41,18% tuy thdi diém quan sat. Cac
nghién ctru nam 2019 ciling xac nhan tac dung
gidm dau trén t6 chirc viém twong dwong véi
Diclofenac liéu 15 mg/kg.®

Trén md hinh chudt hen gay béi OVA cho
thdy cao Thubc thuwong lam gidm dang ké tinh
trang viém dwong hd hap bang cach tre ché cac
té bao viém, gidm tiét qua mc chat nhay va
l&ng dong collagen, diéu chinh sy can bang cla
céac cytokine Th1 va Th2, lam gidm néng do IgE
khang OVA, 1gG1 khang OVA va histamine
trong huyét thanh, va do dé, khuyén khich hé
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théng chéng oxy héa Nrf2/HO-1 (rc ché con
dwong tin hieu MAPK. '

Hoat tinh gay doc té bao ung thw

Té bao gbc ung thw NTERA-2: Cac hop chét
(-)-Phaevietnamine C (PV2) va Vietnamine A
(PV5) cho thdy hoat tinh kha tét trén dong té
bao nay véi gia tri ICso lan lwot 1 53,91 pM va
60,03 uM. Riéng hop chét (+)-Phaevietnamine
A (PV3) dwoc ghi nhan 1a khéng thé hién hoat
tinh dbi véi dong NTERA-2 & ndng d6 thir
nghiém.°

Cac dong ung thw khac: Phan 16n céac
Phaevietnamine mé&i thé hién hoat tinh yéu
hodc chwa thé hién hoat tinh rd rét trén cac
dong A549, MCF-7 va HepG-2 & cac néng do
khao sat (gia tri /C50 thwong In hon 100 uM).™
Spathulenol c6 hoat tinh trén 3 dong té bao
Jurkat, HepG-2 va MCF-7.°

Tac dung bao vé da day

Cao chiét la Thubc thwong thé hién tac dung
chébng loét da day twong dwong Vé6i
Omeprazole trén md hinh thuc nghiém. O' md
hinh gay loét bang Aspirin, cao thubc giup giam
t&i 57% chi sb loét & liéu 7 g/kg trén chudt nhat
tréng."°

Panh gia doc tinh va an toan

Cac nghién ctru déc tinh hién duwoc thuc
hién trén déng vat:

Déc tinh cép: LDso ctia cao 14 1a 135,63 g/kg,
cao than canh cé LDsp>550g/kg.®

Déc tinh ban trwdng dién: dung liéu 2g va
4g/kg/ngay lién tuc trong 60 ngay trén chudt
cbng khong gay bat ky tén thwong md bénh
hoc nao & gan, lach, than hay thay ddi chire
nang sinh héa mau.®
5. Nghién ctru quy trinh chiét xuat va bao

ché thwc pham bao vé sirc khoée

T6i wu héa quy trinh chiét xuat

Nghién ctru thwc nghiém da khao sat cac
phuwong phap chiét khac nhau va lwa chon chiét
siéu am v&i ethanol 80%. Diéu kién dwoc bao
cao la 40°C trong 15 gio."°

O quy mo pilot, 20 kg 14 khé dwoc st dung
cho mdi mé va tién hanh chiét ba 1an vé&i ethanol
80%. Sau loc va c6 thu hdi dung méi, khoang
3,30 kg cao dac duwoc thu nhén. Ham Ilwong
alkaloid toan phan trong cao dwgc bao cao dao
dong 9,73-10,54%."°

Nghién ctru bao ché vién nang cirng
Thuéc Thwong

Mét sb cong thire vién nang cirng 560 mg da
duwoc khao sat. Trong bdn cong thire, CT4 dwoc
Iwa chon dwa trén cac dac tinh cong nghé, trong
dé chi sb6 nén Cl 1a 18,37 va thoi gian ra dwoc
bao céo la 27,22 phut.™

Nghién ciru ciing b&o céo san xuét thuc
nghiém 30.000 vién nang va kiém tra mét sb chi
tiéu an toan, trong dé6 ham lwgng chi va arsen
lan lwot nhé hon 0,150 ppm va 0,034 ppm.'°
6. Bao ton va phat trién ngudn nguyén liéu

Do pham vi phan bd han ché va tinh trang
ton P.

vietnamensis dwoc tién hanh song song véi

bdo ton dang quan tam, bdo

nghién cru va khai thac gia tri dwoc liéu.

Céac khao sat tai Hoa Vang da ghi nhan 26
diém phan bd tw nhién.® Bén canh bao ton tai
ch®, mot sd nghién ctru da trién khai nhan gidng
va trong thwc nghiém nham chi ddong ngudn
nguyén liéu va gidm ap lwc lén quan thé tw
nhién.'817

Mb hinh tréng thwc nghiém tai Bai Xép, Son
Tra, v&i khoang 20.000 cay dwgc bao cao co
kha n&ng sinh trwdng dudi diéu kién che sang

khoang 50%; sau ba nam, cay dat chiéu cao
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khoang 1-2 m va b&t dau cho thu hoach.'®"7

IV. BAN LUAN

Cac nghién ctru trong khoang hon ba thap
ky qua da trng budc mé rong hiéu biét vé P.
vietnamensis tir ddc diém thwc vat dén hoa hoc,
hoat tinh sinh hoc va phat trién nguyén liéu. Mot
trong nhirng diém dang chu y |a sy da dang vé
thanh phan héa hoc, dic biét 1a sw hién dién
cla cac alkaloid va moét sé hop chat méi dwoc
phan lap tl loai.

Céac nghién ciru dwoc ly ciling cung cap
nhiéu bang chirng ban d4u vé hoat tinh ctia cao
chiét va cac hop chét phan lap. Trong do, hoat
tinh rc ché san sinh NO, khang khuén, tac dung
trén md hinh viém dwéng hé hap va bao vé da
day la nhitng huwéng co thé tiép tuc dwoc
nghién ctru. Phan I&n div liéu hién tai dwoc tao
ra tir cac md hinh in vitro hoac déng vat, chwa
c6 cac bang chirng 1am sang trén nguoi.

V& phat trién san pham, quy trinh chiét pilot
va san xuét thwe nghiém 30.000 vién nang la
nhirng két qua cé gia tri. Tuy nhién, cac két qua
nay chwa phai bang chirng day du vé kha nang
thwong mai héa. Truwéc khi dwa san phdm ra thi
trwdng can cé div liéu vé tiéu chuan héa, do 6n
dinh, tinh ddng nhét gira cac 16, kiém soat tap
chét va cac yéu cau quan ly chat lwong twong
rng.

M6t van dé khac cé y nghia lau dai 1a mbi
quan hé gitra bao tén va phat trién nguyén liéu.
Viéc xay dwng vung tréng co thé giup gidm ap
Ilwc khai thac ty nhién, nhwng khong tw dong
ddng nghia vé&i bao tén da dang di truyén. Cac
nghién ctru tiép theo nén két hop diéu tra quan
thé tw nhién, xac dinh nguén vat liéu nhan giéng
va danh gia da dang di truyén dé bao dam viéc

phét trién vang nguyén liéu khéng lam thu hep

ngudn gen
V. KET LUAN

Phaeanthus vietnamensis Ban la loai cay
thudc dac hivu cha Viét Nam co gia tri dang chu
y vé mat thye vat, héa hoc, dwoc ly va bao ton.
Céc nghién ctru trong hon ba thap ky qua da
cung cap nhirng di¥ liéu twong ddi phong phu
vé dac diém nhan dang, thanh phan héa hoc,
mot s hoat tinh sinh hoc va kha nang phat trién
ngudn nguyén liéu.

D&c biét, viéc phan lap nhiéu alkaloid,
sesquiterpen va lignan, cung v&i sy ghi nhan
clia mot sb hop chat méi tir loai, cho thay P.
vietnamensis |1a déi twong cé gia tri déi voi
nghién ctu héa hoc cac sadn pham tw nhién.
Cac nghién ctu in vitro va in vivo ciing cho thay
nhiéu hwéng tiém nang, bao gébm khang khuan,
chdng viém, gidm dau, bdo vé da day va tac
dung trén mot sd& md hinh bénh ly. Twong tw,
cac két qua chiét xuat pilot, bao ché vién nang
va trong thwe nghiém 1a nhirng buéc tién quan
trong trong qua trinh thwong mai héa cay thubc
nay.

Trong thoi gian t&i, cAn wu tién nghién ctru
xac thwe va tiéu chuan héa dwoc liéu, xay dung
danh dau hoéa hoc phu hop, lam ré co ché va
méi lién hé gitra thanh phan héa hoc vé&i hoat
tinh sinh hoc, danh gia dwoc déng hoc va doc
tinh dai han, déng thdi nghién clru dd 6n dinh
va tinh nhéat quan ctia san phadm. Song song v&i
do, bao tén quan thé ty nhién va phat trién ving
nguyén liéu can dwoc thuc hién theo hwéng
bén virng va dua trén co s& khoa hoc vé sinh

thai va ngudn gen.
VI. KIEN NGHI

Nghién ctru tién 1am sang va lam sang: Tiép
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tuc danh gia cac tac dung coé trién vong trén
nhirng mé hinh phu hgp, sau d6 xem xét nghién
clru trén ngudi khi co du div liéu vé chat lwong
va an toan.

Tiéu chudn hoéa duoc liéu: Bd sung cac chi
tiéu dinh tinh, dinh lwong, dau van tay héa hoc,
do tinh khiét va cac chi tiéu kiém soat chét
lwong can thiét dé tirng buéc xay dwng co s&
dir liéu tiéu chuan héa cho Thubc thuong.

Phat trién san pham: Cac quy trinh chiét xuat
va bao ché & quy mé pilot can dwoc tiép tuc
danh gia vé tinh 6n dinh, kha nang l&p lai gitra
cac 16, chat lwong nguyén liéu va san pham
trwde khi xem xét phat trién & quy md san xuét.

Bao tén va phat trién nguén nguyén liéu: Duy
tri bao tdn quan thé tw nhién, ddng thoi nghién
ctru mé roéng vung tréng phu hop. Viéc phat
trién ving nguyén liéu nén gan véi danh gia da
dang di truyén va co ché quan ly ngudn gidng
nham b&o d&m tinh bén virng 1au dai ctia ngudn

duoc liéu.
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