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Tom tat.

Viét Nam 1a quc gia noi tiéng vé san xudt nong nghiép va6i khdi lugng khong 16 phé phim nong nghiép
thai ra hang nam. Néu cac phé pham n6ng nghiép khong duge xur Iy ding cach va kip thoi s¢ gay hai cho
mdi truong va ste khoe con nguoi. Mot didu dic biét Ia trong cac phé nong nghiép nhu vo tru, ba mia, cui
bép c6 rat nhiéu silic, ¢6 the dung cac phé pham nay dé nghién ctru qui trinh tong hop nén vét liéu nanosilica.
Nanosilica 13 vat lidu c¢6 tam tng dung rong rai trong nhiéu linh vuc nhu 1am chat dan truyen thudc, my
pham, phu gia vét liéu xay dung, chét xtr Iy moi truong. Nghién ciru sau day da tan dung phé pham néng
nghi€p ba mia tao ra vét liéu nanosilica, sau do diéu ché nanosilica collagen dung trong thanh phan cia my
pham. Két qua chup anh SEM cho thay hat nanosilica c6 dang hinh cau, c¢6 kich thuéc trung binh khoang
25 dén 30 nm. Nanosilica collagen, san pham cuia qua trinh bién tinh ciing c6 dang hinh cau va c6 kich
thudc trung binh 16n hon mot chut khoang 30 dén 40 nm. Duya vao két qua phan tich dudng cong dang nhiét
hap phu-giai hap N2 (BET) cho théy vt liéu nanosilica ¢ cau triac xdp, c6 kha ning tham hut t6t co thé
dung trong my pham giup cho bé mat san pham khé rio min mang, ting cudng kha nang hap phu dudng
chat vao trong my pham va giai hap tét khi thoa 1én bé mat da.

Tw khéa. Nanosilica, collagen, nanosilica collagen, bd mia, EHGP (hexylglycerin va phenoxyethanol).

1 GIOI THIEU

Khi doi sdng ngay cang phat trién, con nguoi luén huéng dén nhiing tidu chuan cao hon vé sirc khoe va sic
dep. Yéu ciu dit ra cho cac san phdm chim soc ca nhén 13 chat luong t6t, than thién voi méi truong va gia
ca phu hop. Da 1a mot hang rao chéc chin gdbm ba lop, viéc ung dung céng nghé nano trong my pham gitp
lam tang tinh tham thau du'orng chat qua da, tang tinh 6n dinh cho my pham tang hiéu qua cham soc da [1].
Nanosilica duoc biét den 1a vat liéu c6 nhiéu tmg dung trong my pham Nanosilica ¢0 kich thude tir 1-
100nm véi cdu triic xOp on dinh, hoat dong nhur chat hip phuy, chat chéng von cuc. Nho vao dic tinh trén
ma nanosilica dugc ding trong my pham dé 6n dinh két cau, ting hiéu qua va han sir dung cho my pham.
Tinh an toan cho san phém van 1 vin dé duge cac nha khoa hoc wu tién hang dau. Theo s liéu khao sat tir
liy ban khoa hoc vé an toan sirc khoe nguoi tiéu dung (SCCS) thi hién nay chwa c6 cong bd nio vé sy nguy
hai cua nanosilica vo dinh hinh. Nanosilica vo dinh hinh dugc xem 13 van an toan d6i véi stte khoe con
ngudi nén duge dung nhidu trong my phdm va dugc pham, chi c6 nanosilica dang tinh thé phat ra tir cac
cong trinh x4y dung méi giy bénh bui phdi [2, 3].

Dua vao gian d6 nhidu xa tia X (XRD) chung ta c6 thé phan biét dugc nanosilica vo dinh hinh va nanosilica
tinh thé. Vi gian dd nhifu xa tia X cho thiy peak c6 do rong twrong dbi dang goc ti & 20 khoang 22° ching
minh d6 13 san pham nanosilica vo dinh hinh. Vi nanosilica ciu trac tinh thé s& cho cac peak sic nhon [4].
Trudc kia, nanosilica duoc tong hop tir tetraethyl orthosilicate (TEOS) thong qua qui trinh Sol-Gel [5, 6].
Theo bang dir liéu an toan cta nhitng nha cung cp hoa chat hang diu nhu Sigma-Aldrich, Thermo Fisher,
Chemos thi tetraethyl orthosilicate 1a chat 1ong dé& bay hoi, dé chay, gay kich tng da, mat, giy ton thuong
gan, than va h¢ thong ho hip nghiém trong néu 1§ tiép xac hay hit phai. Han ché sir dung tetraethyl
orthosilicate trong cic qua trinh téng hop 1a can thiét. Viéc tan dung silic c6 trong sinh khdi ba mia thay
cho tetraethy! orthosilicate trong viéc tong hop nanosilica gitp giam hoa chét gay hai cho sic khoe va méi
truo‘ng, giup cho ndng nghi¢p va cong nghlep phat trién bén viing,

V6i cau triic collagen thity phan don gian nhat chuyén ding cho my phim van 16n nén kho thdm thau vao
lan da, viéc tao ra nanosilica collagen s€ tang hi¢u qua stir dung collagen trong my pham.

Qua trinh tao ra san pham nanosilica tir sinh kh6i bd mia va diéu ché nanosilica collagen dung trong my
pham dugc mé ta van tit theo hinh 1.
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Hinh 1: Hinh anh minh hoa qua trinh tong hop nanosilica tir phé phim nong nghiép ba mia va img dung nanosilica
trong my pham

2 PHUONG PHAP NGHIEN CUU
2.1  Nguyén vit liéu

Hydrochlorlc acid (HCl 37%, China), sodium hydr0x1de (NaOH, >96%, Xilong). Ba mia c6 ng116n gde
tr mia trong 0 vung dong bang séng Ctru Long. Tét ca cac hoa chit ding trong my phdm nhu dau hanh
nhéan, dau qua bo, diu cam gao, bo shea, sap nhi hoa mém muot, cetyl alcohol, dimethicone, EHGP
(hexylglycerin & phenoxyethanol) déu dugc mua tai GreenLab (mdt cong ty chuyén cung cip nguyén liu
ding cho my phim chat lwong s6 1 tai Viét Nam).

2.2 Thiét bi

May quang phd FTIR Bruker Equinox 55 (Bruker, Ettlingen, Ptic) dugc sir dung dé ghi lai phd FTIR
ctia cac mau. Kinh hién vi dién tir quét (HITACHI Regulus 8100) duoc sir dung dé quan sat hinh thai cua
mau. Dién tich bé mat va kich thudc 15 xép cua nanosilica dugc phén tich béng NOVA 4200e (thiét bi
Quantachrome). Kich thudc va ciu tric cia nanosilica duge danh gia bang XRD (PAN Empyrean). Lo
nung L6 nung Thermo Scientific.

2.3 Tong hop nanosilica tir tro bd mia

Ba mia duogc lam sach béng nudc sau do dugce phoi kho ty nhién va dugc xtr Iy nhiét trong 16 nung &
500°C trong 10 gid. Sau khi xtr Ii nhiét, san phim thu duoc 14 tro bd mia c6 mau tring xam.

Ké dén 3g tro ba mia s& dugc hoa tan bang dung dich NaOH c6 ndng d6 3N va duoc khudy trén bé
khuay tir (nhiét d6 1a 100°C) trong thoi gian 2 gid. San pham sau khi hoa tan s& dugc loc qua gidy loc thu
duogc dung dich sodium silicate c6 mau vang trong.

Dung dich sodium silicate tiép tuc duoc trung hoa bang dung dich HCI c6 ndng d6 2,5N va duoc khudy
trén bé khuay tir. O giai doan trung hoa pH cta dung dich dugc diéu chinh trong khoang (pH 6,5 — 7) dén
khi xuét hién két tua thi dimg khudy.

Hdn hop sau khi trung hoa duoc cho vao dng nghiém ¢ nip va ly tim véi toc do 4400 (vong/phut) trong
18 phut dé tach phan ran. Tiép theo, rira sach cht ran bang nudc cat nhidu lan (mdi 1an 5 mL), thir nudc
rira sau khi ly tim bang dung dich AgNOs dén khi khong thiy két tua, dam bao khong con du lugng CI-.
Ké dén rira lai cht rin hai lan bang ethanol (mdi lan 5 mL). Sau cliing, dong sau chit ran sau loc rira trong
12 gio va dong kho trong 20 gid dé thu san pham nanosilica. Qui trinh tong hop nanosilica tir bd mia dugc
mo ta ¢ hinh 2.
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Hinh 2: M6 ta chi tiét qua trinh tong hop nanosilica tir phé phdm nong nghiép ba mia

2.4 Piéu ché nanosilica collagen
Quy trinh diéu ché nanosilica collagen dugc thuc hién twong tu qui trinh tong hop nanosilica tir ba mia.

Tuy nhién, & giai doan trung hoa (budc 5) cho 0,4 gram collagen thity phan vao hon hop va qua trinh nay
dugc khudy trong 48 gid. Sau d6 ly tam dé tach nanosilica collagen, rira sach bang nudc cét rdi dong sau

trong 12 gio va dong kho trong 20 gio dé thu san pham nanosilica collagen.

2.5 Ung dung nanosilica collagen vao didu ché my phaAm kem duwdng da

Chuén bi dung dich A va B theo don cong nghé & bang 1:

Bang 1: Pon cong nghé diéu ché kem dudng da nanosilica collagen

Dung dich Nguyén liéu Luong dung (%) Vai tro
Dau hanh nhan 2 Lam mém va dudng 4m da.
s Cung cip nhiéu vitamin va
Dau qua bo 2 acid béo cho da.
A Lam sang da, cai thién do dan
Dau cam gao 2 A
A hoi cho da. i
Dudng am va lam mém da,
Bo shea > phuc hdi 1€ bao da.
Cetyl alcohol 2 Chat 1am day.
Polysorbate 60 1,6 Chét nhii hoa.
Nuéec cat 2 1an 78,9 -
Tao 16p mang bao vé da, gitr
Dimethicone tan nudc 5 cho d6 am Cl;la da khong bi
mat di.
B Nanosilica collagen 1 Dutng oy chorgg ldo hoa,
chong nang
EHGP 0,5 Chét bao quan.
Huong nha dam Vai giot Tao mui dé chiu.
Acid citric - Hiéu chinh pH

Dun hai becher chira dung dich A va B trong ciing nhiét ¢ cho dén khi nguyén lidu trong 2 becher tan hoan toan.
D6 hon hop B vao A khudy nhe nhang cho dén khi dong nhat.
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3 KET QUA VA BANLUAN
3.1 Két qua quang pho hdong ngoai bién ddi Fourier
Qua két qua quang phd hong ngoai bién ddi Fourier & hinh 3 cho thiy:
O hinh 3 (a) nanosilica c6 dai hap thu trong khoang 3410 cm™ boi dao dong kéo gidn ctia nhom OH. Pinh
manh va rong & 1067 cm™ 1a sir hién dién cua Si-O-Si bt d6i ximg. Cac dinh ¢ 953 va 793 cm™ tuong tmg
v6i dao dong cua Si-O-Si ddi ximg [7, 8].
Khi nanosilica hap thu collagen, két qua do FTIR hinh 3 (b) cho thay xuat hién rd peak manh hon ¢ 1651
cm* dic trung ctia amide I va amide 11 & 1540 ecm™ [9].
Hinh 3 (c) 1a phd hdng ngoai cua collagen, khoang song 3400 va 3300 cm cho thiy dic trung lién két
hydro ctia nhom N-H véi nhom carbonyl ciia chudi peptide. Dai hap thu 1700-1600 cm* tir pho cho thay
lién két N-H ciia amin bac 1 trong céu trac collagen. Pdi voi amin bac 2 n6 dich chuyén vé phia thap hon
mdt chit khoang tir 1580-1490 cm™ [9].
Két qua quang phd hong ngoai bién doi Fourier cho thay da téng hop thanh céng vat lidu nanosilica.
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Hinh 3: Két qua phan tich phd hdng ngoai bién d6i FTIR cua (a) nanosilica, (b) nanosilica collagen, (c) collagen

3.2 Két qua khao sat kich thuéc hat va hinh thai hgc

Nho vio két qua chup SEM (kinh hién vi dién tir quét) ta c6 thé xac dinh dugc kich thudc va hinh thai hoc
ctia hat nanosilica va nanosilica sau khi bién tinh boi collagen (hinh 4). Hat nanosilica c6 dang hinh cau, c¢6
kich thu6c trung binh khoang 25 dén 30 nm. Sau khi bién tinh, nanosilica collagen tao thanh ciing c6 dang
hinh cau va c6 kich thudc trung binh 16n hon mét chut khoang 30 dén 40 nm. Duya trén tai liéu cho thdy anh
huong cia kich thude hat nano s€ tac dong dén dong hoc phan bd trén co thé dong vat, hat c6 kich thude
khoang 20 nm sé& thai trir qua than nhanh hon hat ¢6 kich thude 100 nm [10, 11]. Vay hat nanosilica collagen
tao thanh da dat yéu cau vé kich thudc an toan, c6 thé mang dudng chat dén té bao da va dao thai nhanh
chéng ra khoi co thé sau khi hoan thanh nhiém vy giai phong dudng chit 1én da ma khong anh hudng dén
stc khoe nguoi dung.
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Hinh 4: Anh SEM va két qua khao sat kich thudc hat ciia nanosilica (a, b) va nanosilica collagen (c, d)

3.3 Két qua gidn dd nhifu xa tia X

Duya vao két qua gian dd nhiéu xa tia X (XRD) cho thay sy xuat hién ctia mét peak duy nhat, dic trung cia
vat liéu Si0 voi cuong d9 cao rd nét tai vi tri 260 khoang 22 °. Két qua nay chung minh da tao dugc vét liu
nanosilica tinh khiét tir tro ba mia. Trén gian d6 con cho thiy cac peak c6 d6 rong twong dbi dang goc tu,
chimg t6 san pham c6 ciu triac v dinh hinh [12, 13]. Vi nhing nanosilica c6 cau triic vo dinh hinh s& an
toan khi st dung trong m¥y pham [14, 15].
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Hinh 5: Két qua do nhiéu xa tia X ctia nanosilica
3.4  Két qua phan tich dwong cong ding nhiét hap phu-giﬁi hip (BET)
Buong cong dang nhiét hap phu-giai hap (BET) 1y hmh 6 chira rang vat liéu nanosilica tao thanh c6 cu
trac xOp. Phan tich dién tich bé mat va cau triic 16 xdp cho thiy cac két qua sau:

- Dién tich bé mit theo duong dang nhiét Langmuir: 111,057 m2/g
- Dién tich bé mat hap phu 1a 99,081 m?/g, thé tich 156 xdp 1a 0,137 cc/g voi dudng kinh 9,987 A.
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- Dién tich bé mat giai hip 1a 79,405 m?/g, v6i thé tich 16 1a 0,131 cc/g va dudng kinh 11,554 A,
Qua ket qua hap phu va giai hap, cho thay vat liéu nanosilica tao thanh c6 thé hap thuy t6t (dong goi dudng
chat collagen) va du kha nang giai phong dudng chat ding muc tiéu tang hiéu qua cho my pham [16].
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Hinh 6: Puong dang nhiét hap phu va giai hap N2 ciia nanosilica

35  Két qua do d) Am da

Khao sat d6 4m da khi dung my pham kem dudng da chira nanosilica collagen so véi cac loai san phim
khac dugc thuc hién vao thang 12 tai thanh phé Ho Chi Minh.

Khi sir dung mot loai kem dudng da collagen binh thuong thi ¢ am trén da la 41% (hinh 7a). Va sau
khi ding san phim kem dudng da c6 thanh phan nanosilica collagen da diéu ché & trén thi d6 4m da ting
1én dang ké 49% (hinh 7b), san phdm kem dudng nanosilica collagen cho hiéu qua cip 4m kha t6t gan gidng
v6i mot san pham nano collagen ciia mét thwong hiéu my pham néi tiéng trén thé gisi (hinh 7¢). Vay sau
qua trinh kiém tra cho thdy san phdm kem dudng da c6 thanh phan nanosilica collagen c6 kha ning cip 4m
dat hiéu qua t6t, than thién v6i moi truong, gia ca phai ching pht hop v6i phan 16n nguoi tidu dung.

Hinh 7: Két qua do d6 am da

3.6 Két qua kiém tra vi sinh

Két qua kiém tra vi sinh cia kem dudng da chira nanosilica collagen vé téng s6 nAm meo, nim mdc duoc thuc
hién tai “Trung tdm K§ thuat tiéu chudn do ludng chéit lwong 3-QUATEST 3 vo&i ma sd phiéu KT3-
01231AVS3/2” theo tiéu chuin ISO 16212:2017 cho thiy nhé hon 10CFU/g vy khong c6 lac khudn moc
trén dia, san pham an toan vé diéu kién vi sinh.

29



TONG HOP NANOSILICA TU PHE PHAM NONG NGHIEP BA MiA ...

4 KETLUAN

Nanonosilica 1a vat liéu co tam ung dung rong réi trong nhiéu linh vyc. Qua nghién ctru nay, vat lidu
nanosilica da dugc tong hop thanh cong tur phé pham nong nghiép ba mia va dugc tng dung 1am nguyén
liu giup phat huy hiéu qua cua my pham. Hat nanosilica tao thanh c6 dang hinh cau déu, co duong kinh tur
25 dén 30 nm véi cdu trac vo dinh hinh tuong d6i an toan khi sir dung trong my pham va duoc pham Qua
ket qua phan tich duong cong dang nhiét hap phu-giai hap N2 (BET) thdy rang nanosilica c6 ciu trac x6p
on dinh, kha nang hap phu va giai hap tuong dong nén co thé dung trong my pham giup dong goi dudng
chat collagen va giai hap tron ven dudng chat 1én bé mit da sau khi sir dung.

Viéc tan dung cac phé pham nong nghiép tao ra nhung vat liéu c6 gia tri thyc tién, gop phan giam 6 nhiém
mdi trudng, giam rac thai phat sinh, tan dung tai ché phii hop vai tiéu chi phat trién bén viing 12.5 cua t6
chte Lién hop quéc.

LOI CAM ON
T6i xin gui 161 chan thanh cam on dén Khoa Ky thuat Héa hoc, truong Dai hoc Cong nghiép Thanh phé H)
Chi Minh da gitp d6 cho mugn thi€t bi trong sudt qua trinh nghién ctu.
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SYNTHESIS OF NANOSILICA FROM AGRICULTURAL WASTE SUGAR BAGASS
AND PREPARATION OF NANOSILICA COLLAGEN FOR COSMETIC

VO UYEN VY
Faculty of Chemical Engineering, Industrial University of Ho Chi Minh City
Corresponding author: vouyenvy@iuh.edu.vn
Abstract.
Vietnam is a nation renowned for its agricultural production, which generates a vast quantity of agricultural
waste annually. Improper and untimely management of these agricultural byproducts can lead to
detrimental effects on the environment and public health. Notably, agricultural wastes such as rice husks,
sugarcane bagasse, and corncobs are rich in silica, presenting an opportunity to utilize these materials for
the synthesis of nanosilica. Nanosilica is a versatile material with extensive applications in diverse fields,
including drug delivery, cosmetics, construction material additives, and environmental remediation. This
research focuses on using sugarcane bagasse, an agricultural waste, for the production of nanosilica, and
then prepares nanosilica collagen used in cosmetic ingredients. Scanning Electron Microscopy (SEM)
results reveal that the synthesized nanosilica particles are spherical with an average size ranging from
approximately 25 to 30 nm. Collagen-modified nanosilica, the product of the modification process, also
exhibits a spherical morphology with a slightly larger average size, approximately 30 to 40 nm. Analysis
of N, adsorption-desorption isotherms (BET) indicates that the nanosilica material possesses a stable porous
structure and exhibits good absorption capacity, rendering it suitable for cosmetic applications by
promoting a dry and smooth product texture, enhancing the adsorption of active ingredients within the
cosmetic formulation, and facilitating efficient release upon application to the skin.
Keywords. Nanosilica, collagen, nanosilica collagen, sugarcane bagasse, EHGP (hexylglycerin and
phenoxyethanol).
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