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Tém tit
@511 dau tiép tai’Viét Nam, nghién cuu chiét x’ud't va bdq ché thanh cong hé vi hat fibroin
tr to' tam co nguon goc Da Lat. Fibroin duogc chiét tir kén tam thong qua qua trinh khir logi
sericin va chiét nong voi hon hop muoi calcium. H¢ vi hat fibroin dugc diéu ché bang phuong
phap doi dung moi voi ethanol. San pham dwoc danh gia tinh chat, kich thuoc hat bang phwong
phap tan xg anh sang dong, tuwong tdc gita cdc nhom chirc bang phé FT-IR, kha nang gdy
kich iing bang phwong phap HET-CAM va dg bén bang phwong phap thay doi khoi heong. Keét
qud cho thay fibroin da dwoc chiet thanh cong tir kén to tam Da Lat voi hi¢u suat 25,06% va
hé vi hat fibroin dwa’g bao che thanh cén‘g voi kich thudc microns cung cdc tin hiéu FT-IR ddg
trung cua fibroin. Tat ca cac vdt liéu déu khong gay ra cdac hién twong kich wng, an toan doi
Vv6i da va niém mac. D bén hé vi hat fibroin trong méi truong duong tiéu hoa dat trén 99%.

Tom lai, cdc két qua nay la co sé cho cdc nghién ciru tiép theo vé vit liéu tw nhién ciing nhir
hé thong vi hat tu fibroin.
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Abstract

For the first time in Vietnam, researchers have successfully extracted and formulated a
fibroin microparticle system from silk cocoons originating from Da Lat. Fibroin was extracted
from raw Da Lat silkworm cocoons through a process of sericin removal and hot extraction
using a calcium salt mixture. The fibroin microparticles were prepared using desolvation
method with ethanol. Its properties and particle size were evaluated using dynamic light
scattering, while the interactions of functional groups were analyzed using FT-IR
spectroscopy. The irritation potential was assessed by the HET-CAM test, and particle
stability was analyzed by mass variation. The results demonstrated the successful extraction
of fibroin from silkworm cocoons with a yield of 25.06%. The formulated fibroin
microparticles exhibited micron-scale sizes and displayed characteristic FT-IR signals of
fibroin. All materials were non-irritating and safe for skin and mucous membranes. The fibroin
particles exhibited a stability of over 99% in the gastrointestinal environment. Accordingly,

these results provide a foundation for further research on natural materials and fibroin-based
microparticle systems.

Keywords: Da Lat, fibroin, HET-CAM, microparticles, silk.
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1. Pat van dé

Hé chat mang thudc hay con goi 1 hé dan truyén thude da va dang duoc nghién ciru va
mg dung rong rai trong linh vuc y sinh, dic biét 1a cac hé dan truyen c6 nguodn goc tir cac
polymer tu nhién nhu chitosan, fibroin, alginate, cellulose... Noi bat trong d6 co hé vi hat
fibroin, duoc bao ché tir fibroin to tém mot polymer tu nhién da duge Cuc quan 1y Thyuc pham
va Duogc pham Hoa Ky (US FDA) cép phép dung cho nguoi (Pham & Tiyaboonchai, 2020).
Fibroin la mét protein c6 déc tinh 1y hoa tiém nang nhu do ben co hoc va hoa hoc cao (céu
trac 6n dinh trong 6 thang dbi voi dang bot dong khd), do tan tt (tan trong nudc dén ndng do
10%), tinh ludng tinh (c6 ca dau wa nudc va ky nudc), kha nang twong thich sinh hoc cao, kha
ning phéan huy sinh hoc trong co thé ngudi tot (phan huy sau 14 ngay) va kha nang kiém soat
cao su phong thich céc hoat chat trong duong tiém va udng (Pham & Tiyaboonchai, 2020).
Dic biét, voi cu tric gap nép f dbi song song (anti-parallel A-sheet), fibroin vira ¢ tinh mém
déo, dan hoi, vira ¢ do clg va kha nang chdng lai mot sO tac nhan gay phan hiy héa hoc nhu
acid, base va cac chat oxy hoa, vira c¢6 kha ning tu ciu trac lai thanh cac vi hat/siéu vi hat ma
khong/it can tic nhan xic tac khac (Pham & cs., 2018). Vi nhimg wu diém d6, fibroin di va
dang duoc nghién ctru rong rii, nhat 1a cho cac tmg dung trong nganh my pham va dugc pham
(Ki & cs., 2009).

Tuy nhién, ddi voi cic ngudn nguyén lidu to tim/kén tim khac nhau thi thanh phan
fibroin trong d6 ciing khac nhau. Cu thé, thanh phan phan trim cac acid amin trong to tam
Viét Nam khéc véi to tam Thai Lan, diéu nay duoc phan tich cu thé trong nghién ciru cua
Nguyen va cong sy (2023) (Nguyen & cs., 2023). Sy khac nhau nay anh huong dén tinh chat
hé vi hat tao thanh nhu d6 két tinh, do bén, kha ning bam dinh ciing nhu kha nang tai nap hoat
chat. Bén canh do, & Viét Nam, to tam 1a mot nguyén lidu dic trung va c6 nguodn cung 6n dinh
va tu chi dugc. Dong thoi, to tim Viét Nam ciing co nhiéu ngudn cung cap nhu to Nam Dinh,
to Lam Bong, to ba Lat,... Chinh vi vay, dé cung cap thém cac nguon thong tin vé thanh phan,
tinh chat cua fibroin c6 ngudn gdc khac nhau vé dia diém nudi trong, lam co s¢ cho cac nghién
ctru img dung fibroin trong cac linh vuc khoa hoc cng nghé, nghién ctru vé viéc chiét xuat
fibroin va trng dung bao ché hé vi hat c6 kha ning tuong thich sinh hoc tir kén tdm thu hoach
tai Da Lat, Viét Nam, duoc thyuc hién.

2. Phwong phap ngién ciru
2.1. Dung cu va héa chit

Kén to tam tho duoc thu mua truc tiép tir cac ho dan nudi tam 1§y to trén dia ban thanh
phé Pa Lat, tinh Lim Pdng, Viét Nam. Sodium carbonate (Na;COs,>99,5%), ethanol (99,9%),
calcium nitrate tetrahydrate (Ca(NO3)2.4H>0, >99,0%), calcium chloride (CaCl,, >99,5%),
sodium chloride (NaCl, >99,5%), disodium hydrogen phosphate (Na;HPOs, >99,0%) va
potassium dihydrogen phosphate (KH>POa, >99,5%) dugc cung cap boi hoa chat Cemaco, Cén
Tho. Nudc cét sir dung trong céc thi nghiém la nuée cét 2 1an. Thiét bi sir dung gom co thiét
bi dong kho (FIRSTEK, BFD4.5/-50), bép tir gia nhiét, micropipet, binh dinh mirc, cdc thiy
tinh, binh tam giac, may do pH va mot s vat tu tiéu hao khac.

2.2. Chiét fibroin tir kén tim Pa Lat

Fibroin duoc chiét tir soi to da loai sericin bang phuong phap khir mudi (Pham & cs.,
2023a). 10 gram kén taim dugc dun ¢ 80 °C trong 1 gidr véi 200 mL dung dich Na,CO;3 0,5%.
Sau d6, soi to dugc rira sach voi nudc cat va 1am kho ¢ nhiét do phong. Soi to di loai sericin
dugc hoa tan trong hdn hop mudi véi ti 16 khdi luong soi to:CaCly:Ca(NOs),:EtOH:H,0 1a
5:30:5:20:45 dé tao thanh dung dich keo nhdt. Dung dich nay duoc loc thAm tach & nhiét do
phong trong 3-5 ngay. Cudi cling, dung dich duoc ly tdm loai cin, phan dich ndi thu dugc
chinh 1a fibroin.
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2.3. Bao ché hé vi hat fibroin

He¢ vi hat fibroin dugc bao ché bang phuong phap doi dung mo6i (Pham & cs., 2023b).
Pau tién, dung dich fibroin gdc dugc pha loang bang nudc cit dén nong do 1% (khoi
luqng/khm luong). HE vi hat dugc bao ché bang cach cho fibroin trao d6i dung moi véi EtOH.
Ban chat ctia qué trinh nay 1 bo sung tac nhan thay doi dung méi dan dén thay doi cau tric
protein din dén ngung tu hodc két tua protein. Theo do, 1 mL dung dich fibroin 1% dugc cho
vao 6ng ly tam, tiép tuc nho tir tir 5 mL EtOH vao dng ly tdm, hon hop duoc lic véi toe do
150 vong/phit trong 1 gid. Cudi cung, hdn hop duogc ly tim véi tde do 6000 vong/phit trong
15 phit, phan ling chinh 13 hé vi hat fibroin.

2.4. Panh gia tinh chét héa li ciia hé vi hat

Quang phd hong ngoai bién d6i Fourier (FT-IR) 1a mot k¥ thuat phan tich quang phd
hdng ngoai dua trén su hap thu ciia cic birc xa hdng ngoai & cac bude song khac nhau khi
tuong tac voi mau. Cac dao dong dic trung cia lién két hoa hoc trong phén tir fibroin hap thu
ning lugng hong ngoai & cac tin sb riéng biét, gitip xac dinh thanh phan va ciu tric cia mau.
Trong nghién ciru nay, mau dugc do bang cach tao vién nén véi KBr, ving quét tir 400-4000
cm’!, thiét bi phan tich 1a may FT-IR JASCO 4600.

Dbi véi hé vi hat, kich thude hat trung binh va su phan bé kich thude hat duge xac dinh
bang phwong phap tan xa anh sang dong, sir dung may phan tich MicroTrac S3500. HE vi hat
dugc tai phan b lai trong nudce va phép do duge thue hién ¢ 25 °C & mét goc ¢b dinh 1a 90°.

2.5. Panh gia kha ning giy kich img bang phwong phap HET-CAM

Dau tién, cac dung dich ddi chimg am (NaCl ndng d6 0,9%), dbi ching duong (sodium
lauryl sulfate néng do 1%), dung dich fibroin (1 mg/mL) va hé phan tan vi hat fibroin trong
NaCl 0,9% dugc chuan bi. Dé danh gia kha ning gy kich tng, cac tring vit da dugc thy tinh
(duge 0 ¢ 37 °C va do 4m tuong ddi 65% trong 8 ngay) duoc lwa chon. Sau dé, trimg duoc cat
bo vo va loai 16p mang bén trong délora 16p mang chorioallantoic (CAM, mang phéi ¢ giai
doan phat trién) co nhleu mach mau. Ké tiép, 0,2 mL cac mau déi chimg va miu thir dwoc cho
1én mang mot cach can than (khong dé rach mang). Sau cac khoang thoi gian 0 gidy, 30 gidy,
120 gidy, 300 gidy, hinh anh mang dugc ghi nhan bang may anh c6 d6 phan giai 12 MP, khau
d6 /1.6 va dugc danh gia kha ning gay kich g cia ché pham (néu kich émg thi cac mach
mau s& phong 18n, dé hon va/hoic xuat huyét) (Nguyen & cs., 2025).

2.6. Panh gia @ bén hé vi hat fibroin

Do bén cua hé vi hat fibroin duoc khao sat trong méi truong mé phong duong tiéu hoa.
Pau tién, dé mo phong pH da day (pH 1,2), méi truong acid manh dugc chuén bi 1a dung dich
HCI 0,12 M. Sau d6, 50 mg hé vi hat can khao sat do bén duoc thém vao 2 mL dung dich HCI
pH 1,2, 1 ¢ 37 °C trong 2 gio. Cubi cung, mau duoc ly tim lanh, loai bo phin dung dich, siy
& 60 °C dén khi khéi lwong khong doi.

Dbi voi méi trudng pH rudt non (pH 6,8), dung dich dém phosphate duoc chuin bi (8
gram NaCl, 2,38 gram Na,HPO, va 0,19 gram KH,PO, hoa tan trong 1000 mL nudc cat), chinh
pH dung dich bang NaOH 1 M hodc HCI 1 M dé dat pH 6,8. Sau d6, 50 mg mau hat can khao
sat dugc thém vao 2 mL dung dich trén, i & 37 °C trong 6 gid. Cudi cing, mau dugc ly tim
loai bo phan dich ndi va sdy ¢ 60 °C dén khi khdi lugng khong doi.

Do bén hat duge xac dinh béng % khdi lugng hat con lai sau qua trinh phan hiy trong
moi trudng mo phong duong ti€u hoa.

2.7. Panh gia d9 két tinh
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Do két tinh cua fibroin va hé vi hat duoc danh gia bang chi so két tinh (Crystallinity
index-CI), duoc tinh 1a phan sd/ti 18 két tinh cta vat lidu/cong thirc va dugc tinh bang cach
chia cudong d¢ tin hiéu két tinh cho téng cudong do tin hiéu két tinh va tin hiéu vo dinh hinh
(Nguyen & cs., 2023). Cuong do tin hidu ciia phd FT-IR duoc sir dung dé tinh toan CI cho cac
tin hi¢u amide I va amide II cua fibroin theo cong thure (1) va (2).

ClIiri = D1622/(Di622 + Disas) (1)
Cliri= Di1517/(Dis17 + Diseo) ()

Trong d6: Cliri, Di622, Disss lan luot 1a gia tri CI, méat do phﬁn tinh thé va mat dgf) phén
v0 dinh hinh cta tin hi¢u amide 1. Tuong tu, Cliri, Dis17, Diseo 1a gia tri CI, mat d6 phan tinh
thé va mat d¢ phan vo6 dinh hinh cua amide II.

3. Két qua va thao luan
3.1. Fibroin tir kén tam Pa Lat
3.1.1. Hiéu sudt chiét fibroin

Sau qua trinh loai sericin, tir 10 gram kén tam thu duoc 7,305 gram sgi to da loai sericin.
Diéu nay tuong tmg véi 2,695 gram sericin di duoc loai, két qua nay phu hop voi thanh phan
sericin c6 trong kén to tam (khoang 25% khdi lwong/khdi lwong) (Nguyen & cs., 2023). Sau
do6, 5 gram soi to da loai sericin dugc dung dé chiét fibroin, thu dugc 1,253+0,05 gram fibroin.
Hiéu suét chiét fibroin dat 25,06+0,86%. Fibroin dugc chiét thanh cong tur kén to tam Pa Lat
& dang dung dich (trong dung méi nudc) c6 thé bao quan & diéu kién 4 °C trong 2 tuan. Fibroin
dong kho dang bt (Hinh 1) dugc bdo quan ¢ nhiét do 4 °C trong 4 thang ma khong bi thay
ddi tinh chat va co thé tiép tuc duoc str dung.

Hinh 1. Bot fibroin dong khé

3.1.2. Cdu triic fibroin

Phd FT-IR cua fibroin (Hinh 2) cho thay vi tri 3288 cm™ 1a dao dong cuia lién két -OH.
Dinh phd ¢ 1656 cm™ 1a dao dong kéo gidn cua lién két C=0 ciia nhom chirc amide béc I, dinh
1543 cm™ 1a dac trung cho dao dong bién dang cua lién két N-H cua amide béc II. S6 song
1246 cm™ 1a dao dong kéo gidn cua lién két C-N ctia amide bac 111, c6 thé nhan théy co su hép
thu & cac dai 1543 cm™ va 1060 cm™, ¢6 lién quan dén cdu triic f-sheet. Dinh phd ~552 cm'!
1a dao dong bién dang ciia =CH (Pham & cs., 2023a). Céc lién két nay dic trung cho cau tric
fibroin, twong déng véi cac nghién ctru trude vé fibroin tir to tim (Nguyen & cs., 2023). Vi
thé, két qua FT-IR di chimg minh nghién ctru d3 chiét xuét thanh cong fibroin tir kén tim Da
Lat.
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Hinh 2. Pho FT-IR cia fibroin
3.1.3. Két qua gay kich iing ciia fibroin
DPéi chitng dwong Fibroin Déi chitng 4m
0 gidy
30 gidy
120 giay
300 giay

Hinh 3. Két qua thir nghiém HET-CAM ciia fibroin, ghi nhén bang may anh c6 dd
phéan giai 12 MP, khau d¢ /1.6

Két, qua thir nghiém HET-CAM (Hinh 3) cho thﬁy khi nho dbi chimg dwong 1én mang
CAM, xuat hién cac hién tuong nhu cac mach mau phong 1€n, d6 hon, gay v& mach mau, xuat
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huyet . B6i vi, ban chat sodium lauryl sulfate 1a chat hoat dong bé miat manh, c6 the phé vo
cau tric cua cac mang lipid va protein cua mang té bao ndi mo trong mach mau, gy ton thuong
té bao ndi mod, nén gay ra hién tuong phtt mach, pha v& mach mau, xuat huyet . (Nguyen &
cs., 2025). Dbi chung am dugc sir dung 1a dung dich NaCl 0,9% déng vai tro quan trong dé so
sanh va danh gia mirc d kich tmg cua cac mau thtr. Dung dich NaCl 0,9% la mot chat trung
tinh, khong géy kich ung trén mang CAM. Mang CAM van trong sudt va nguyén ven, khong
¢6 hién twong do, xuat huyét, dong mau, hodc phu né (Eichenbaum & cs., 2013). D6i v6i mau
fibroin, cac mach mau trén mang CAM van nguyén ven, khong bi v hodc xuat hién du hiéu
chay mau. Mang CAM c6 mau hdng nhat ty nhién, cic mach mau chinh va nhanh nh6 khong
bi bién dang hay ton thuong (Batista-Duharte & cs., 2016). Két qua thir nghiém HET-CAM
khong c6 kich (ng chirng minh fibroin an toan va phu hop voi cac ing dung tiép xuc truc tiép
v6i mo song.

3.2. Hé vi hat fibroin
3.2.1. Hiéu sudt bdo ché vi hat

Vi hat fibroin duoc bao ché theo ti 18 fibroin 1%:EtOH 1a 1:5 (thé tich/thé tich). Khdi
lugng fibroin ding dé tao hat 12 0,2 gram, sau khi qua trinh tao hat két thuc thu duoc 0,13 gram
hat (d3 dong kho dén khéi luong khong ddi). Hiéu suit tao hat cua fibroin dat 65%, diéu nay
chung to luong fibroin chua duge chuyén d6i cdu triic hoan toan thanh hat. Béi vi, trong
phuong phap d6i dung méi, véi sy co mat ciia EtOH, lién két hydro giira cac chudi fibroin
hinh thanh, tir d6 tao ra hat fibroin, lugng EtOH chua du hodc qué trinh dién ra qua nhanh c6
thé anh huong dén hiéu suét tao hat.

3.2.2. Kich thwdc vi hat fibroin

Kich thudc hat trung binh va sy phan bd kich thudc hat duoc xac dinh bang phuong
phéap tan xa anh sang dong st dung may phéan tich MicroTrac S3500 (Hinh 4). Kich thudc
trung binh cta hat fibroin 14 0,175 pm. D4 thi phan bd kich thudc cho thiy hat fibroin c6 kich
thudc kha dong déu, ving phan b kich thude tap trung khoang 0,1-0,3 pm.
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Hinh 4. P6 thi phin bd Kkich thuéc ciia hat fibroin
3.2.3. Cau triic hat fibroin

Pho FT-IR ciia hé vi hat fibroin (Hinh 5) twong dong véi fibroin vé céac tin hiéu dic
trung thude vé cac nhom amide I, I va IIL. Cuy thé, tai vi tri 3289 cm™ 1a dao dong cua lién két
-OH. Pinh phd 2976 cm™ 1a dao dong cua -NH. Dinh phd & 1634 cm™ 1a dao dong kéo gidn
ctia lién két C=0O cua amide béc I, dinh 1525 cm™ 1a dao dong kéo gidn cua lién két N-H va
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C-N déc trung cta amide bac Il (Thao & cs., 2024). Vi tri 1236 cm® 114 dao dong kéo gidn cua
lién két C-N va bién dang cua lién két N-H ctia nhom chirc amide bac III. Sy twong dong vé
cac lién két dic trung trén phd FT-IR cho thdy qua trinh bao ché hé vi hat khong 1am anh
huéng dén tinh chat fibroin ban dau.

200 3000 2000 1000 400
$6 song (em?)
Hinh 5. Phé FT-IR ciia h¢ vi hat fibroin
3.2.4. Két qua gay kich iing ciia hé vi hat fibroin

Déi chitng dwong Hat fibroin Déi chirng Am
0 gidy 8
30 giay O
120 giay ‘
300 gidy 0

Hinh 6. Két qua danh gia kich tng HET-CAM cia hat fibroin, ghi nhian biang may énh
c6 d¢ phan giai 12 MP, khau do /1.6
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Két qua danh gia kich ing mang cho thiy hat fibroin khong gy kich mg, mach mau
khong c6 su phu to, ndi do hoac xuat huyét so véi thoi diém 0 gidy va so v6i d6i chimg am
(Hinh 6). Két qua nay tuong ung voi fibroin nguyén liéu va phu hop vai tinh chat cua fibroin
1a tuong thich sinh hoc, cau triic on dinh, va sy than thién voi mo sinh hoc. Bén canh do, kich
thude vi hat nho gitp tang dién tich tiép xtc ma khong gay ap luc co hoc 1én mang CAM.
Diéu nay 1am giam kha ning gay t6n thuong. Vi thé, hat fibroin la mot vat liéu an toan, phu
hop v6i cic tmg dung lién quan dén tiép xuc tryc tiép véi mo séng hodc da. Su an toan va
khong kich tmg ctia hé vi hat fibroin trong thir nghiém HET-CAM cho thiy kha ning tmg dung
rong rai trong cac linh vue din truyén thude, my pham, tai tao mo.

3.2.5. B$ bén hat trong méi trwong mé phong dwong tiéu héa

Qua trinh thwr d6 bén trong moi truong moé phong duodng tiéu hoa giap kiém tra d6 bén
va d¢ on dinh cda vat li¢u khi van chuyen thuoc qua duong udng. Két qua thir nghiém (Bang
1) cho thay hé vi hat fibroin c¢6 d6 6n dinh tét trong dich vi da day (HCI, pH 1,2) va giit 6n
dinh trong méi trudng pH mé phong rudt non (dém phosphate, pH 6,8). Do bén hat trong ca
hai méi trudng déu trén 99%, hiéu suat phan hity rat nhé (~0,2%).

Bang 1. Két quéa dd bén va d két tinh cia vi hat fibroin (FNP) trong mdi truong HCI
(FNP/HCI) va dém phosphate (FNP/PBS)

MAiu Do bén (%)  Hiéu suit phin hity (%) Do két tinh
Clirt Cliri
Fibroin - - 0,51 0,50
FNP - - 0,50 0,48
FNP/HCI 99,797+0,005  0,203+0,005 0,49 0,47
FNP/PBS 99,793+0,005 0,207+0,005 0,50 0,48
100
——FNP/PBS
—— FNP/HCI
—FNP
95 -
90
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85 -
80
75 ' T L T Y T T T T T
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Hinh 7. Phd FT-IR ciia h¢ vi hat fibroin (FNP), hat FNP trong méi trueomg HCI
(FNP/HCI) va hat FNP trong méi trwong dém phosphate (FNP/PBS)
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Céu trac hat fibroin sau khi trai qua cdc méi trudng pH 1,2 va pH 6,8 dugc xac dinh
bang phd FT-IR (Hinh 7) cho thay cic mili ddc trung ciia fibroin duoc bao toan. Do két tinh
ctia hai dinh amide I va amide II c6 su thay d6i nhe. Hat fibroin c6 do két tinh thap hon fibroin
nguyén li¢u, dleu nay c6 thé trong qua trinh tao hat 1a syr chuyen dang fibroin tur Xo0én a sang
cau trac B gip nep da din ra khong hoan toan dé tra fibroin vé cau triic rin ban dau (hiéu suat
tao hat 65%). D6i véi hat fibroin trong pH 1,2 (FNP/HCI) do két tinh giam so v&i hat fibroin
ban d4u 1a do trong méi trudng acid co thé dién ra qua trinh proton héa cac nhom chirc amide,
lam bién ddi ciu tric. Trong moi truong dém phosphate, cau triic hat fibroin gan nhur khong
c6 sy thay ddi nao dang ké. Vi thé, két qua do bén hat va do két tinh cho thay hat fibroin co
kha ning bao vé hoat chit tot trong mdi truong cta hé tiéu hoa.

4. Két ludn

Nghién ctru di chiét xuat thanh cong fibroin tir kén tam Pa Lat v6i hiéu suat dat
25,06+0,86%. Fibroin dang dung dich co thé gitt 6n dinh trong 2 tuan & diéu kién 4 °C, dang
dong kho co thé én dinh trong 4 thang. H¢ vi hat fibroin c6 kich thudc 0,175 um, hi€u sut
bao ché hat dat 65% tinh trén khél lugng fibroin nguyén li¢u. Bot fibroin va vi hat fibroin
khong gay kich img mang té bao song khi danh gia bang phuong phap HET-CAM. Hat fibroin
6 d6 bén cao va 6n dinh trong méi truong duong tiéu hoa. Tom lai, cac két qua kha quan nay
cho thay tiém ning cao ctia to tim Pa Lat trong viéc chiét xuét fibroin va bao ché thanh cac
hé théng mang thudc hiéu qua.
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