Théng tin khoa hoc cong nghé

NGHIEN CUU QUY TRiINH BAO CHE KEM BOI TU CAPSAICIN
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1. PAT VAN PE

Hién nay, cic ché pham bao vé sirc khoe c6 ngudn gbc tu nhién ngay cang
dugc g dung rong rii trong cudc séng nhd tinh an toan va hiéu qua trong qua trinh
sir dung. Capsaicin 1a hgp chét tw nhién c6 ngudn gdc tir qua 6t, duge ching minh
c6 tac dung giam dau, chdng viém va duoc tmg dung trong hd tro diéu tri cac bénh
1y nhu: giam dau than kinh do bénh tiéu duong, dau co xuong man tinh va dau sau
ph?lu thuat... [1-3]. Pac biét véi co ché tac dung lén céac thu thé vaniloid dc hiéu
nhu TRPV1 (transient receptor potential channel, vanilloid sub-family member 1),
capsaicin ¢ hiéu qua tot trong hd tro diéu tri cac truong hop dau, viém khong dap
mg v6i thude giam dau truyén thong [4].

Viét Nam 1a qubc gia dtng thir 10 trén thé gi6i vé san lwong khai thac ot véi
hon 95 nghin tAn mdi nam. Trit lwong va sy da dang cac cac loai 6t & nude ta tao co
hoi rat 16n cho viéc nghién ciru va phat trién cac ché phim chira capsaicin. Tuy
nhién, cac nghién ciru vé tmg dung cic dugc chat ndy & nudc ta van con han ché.
Xuat phat tir ¢6, nhém nghién ctru thuc hién nhiém vu: “Xay dyng quy trinh bao ché
kem boi ngoai da chira capsaicin dé giam dau” v6i muyc tiéu bao ché thanh cong kem
boi ngoai da tir capsaicin va mot sb hoat chat bo sung khac nham nang cao hiéu qua
giam dau dong thoi khic phuc nhuoc diém cua cac loai kem boi chira capsaicin trén
thi truong, tan dung ngudn tai nguyén 6t phong pht ¢ Viét Nam.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu va héa chat

Déi twong nghién ctru 13 qua 6t chi thién (Capsicum firutescens L.) duoc thu
hai tai thoi diém chin d6 & vung Tién Lang, Hai Phong vao thang 9/2020. Qua &t
dugc lam sach, sy kho ¢ 60°C trong vong 3 ngiy, sau d6 nghién nhé va bao quan
trong ti chan khong ¢ nhi¢t d¢ phong.

Céc thiét bi s dung trong nghién ctru: Thiét bi chiét soxhlet (Trung Qudc),
thiét bi sic ky 1ong hiéu ning cao HPLC detector UV (Thermo Fisher, M¥), TLC 60
RP-18 F»54S (Sigma, M¥), ta sdy Memmert (Pirc), bé diéu nhiet DH WB000106
Daihan (DaiHan Scientific, Hin Qudc), may khuay tron Faithful SH-II-7C (Faithful,
Trung Qudc), can phan tich Ohaus 210g (Trung Qudc), may chiét kem A02
(Nahaso, Trung Qubc).

Hoa chat dung trong nghién ciru:

Hoa chit ding dé tach chiét, dinh luong capsaicin: Ethanol (Viét Nam),
capsaicin PHR 1450 (61,1%) (Sigma, M¥) dat tiéu chuan phan tich HPLC [5],
acetonitril (Sigma, M¥), methanol (Sigma, My), acid phosphoric (Sigma, M¥).
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Hoa chét ding trong bao ché: Histamin dihydrochlorid (Sigma, M), allantoin
(Sigma, M), vaselin (Trung Qudc), lanolin (Trung Qudc), cetyl alcohol (Trung Qudc),
stearyl alcohol (Trung Qudc), propylen glycol (Trung Qudc), natri benzoat (Trung
Quéc), tween 80 (Sigma, M), lavender oil (Viét Nam), glycerin (Sigma, M¥).

2.2. Phuwong phap nghién ciru
2.2.1. Phwong phdp chiét cao 6t

_ Nghién ctru nay sur dung hai phuong phap chiét: Chiét ngam bang dung méi va
chiét soxhlet nham danh gia ham lugng capsaicin [6].

Céch tién hanh:

Phuong phap chiét ngdm: Ngam bot 6t véi dung dich ethanol (96%) trong binh
kin véi ti 1& 1:10, khudy déu bang may khdy tir trong vong 15h. Dich chiét dugc loc
qua may loc hut chan khong va luu giit trong binh thuy tinh day kin. Sau dé tiép tuc
thém dung méi vao binh chira nguyén liéu va khudy trong vong 15h. Lip lai thi
nghiém dén khi dich chiét khéng con mau. Dich loc dugc ¢ quay chan khong cho
dén khi tao thanh cao dic va thu hdi lugng ethanol.

Phuong phap chiét soxhlet: Can 50g nguyén liéu cho vao binh chiét soxhlet,
sau d6 b6 sung dung mdi (ethanol 96%) sao cho lugng dung mdi thu duoc bang 2/3
thé tich binh cau thu hoi. Tién hanh chiét ¢ 80°C trong vong 8h. Thu héi dich chiét,
cat c0 loai bo dung méi thu dugce cao chict capsaicin.

Hiéu suét chiét tach cao 6t trong duogc liéu kho dugc tinh theo cong thiic:

704 = Mx100 1
) T m—(mxa%) (M
Trong do: m: khoi lugng dugc li¢u (g);
a: d6 am duoc lidu (%);
M: khéi lugng cao chiét (g).

2.2.2. Pinh lwong capsaicin bang sic ky long hiéu ning cao (HPLC)

Tién hanh dinh luong capsaicin trong 2 miu cao 6t bang phuong phép sic ky
long hi€¢u nang cao (HPLC) stt dung cot pha dao C18 (5 um; 4,6 mm x 250 mm), vai
chuong trinh gradient sir dung dung méi A (acid phosphoric 0,1%) va dung méi B
(acetonitril), budc song 222 nm, toc d6 dong 1 ml/phut, detector UV 230 nm, thé
tich tiém 20 ul [5].

Mau chuan: Céan chinh x4c 9,8 mg chat chuan capsaicin pha lodng véi
methanol trong binh dinh mac 20ml. Hat chinh xac 1 ml dung dich trén, pha loang
vira du thanh 20 ml v6i dung moi pha mau.

Mau thir: Can chinh xac 0,31g cao 6t da tron déu vao binh dinh muc 25 ml,
hoa tan va pha loang vira du bang dung méi pha mau. Hut chinh xac 3 ml dung dich
thu duoc, pha loang vira i thanh 25 ml v6i dung moi pha mau.

Ham lugng capsaicin dugc tinh theo cong thirc:
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HL =

H.Stmc.Dt

Sc.Dc.mt.(1-W)

2)

Trong d6: HL: Ham lugng capsaicin trong mau chuan (%);

Si, S dién tich pic capsaicin trong dung dich thir va chuan (mAu.s);

my, m,: khoi lugng capsaicin ciia mau thr va mau chuan (mg);

W: Ham am cua cao 6t.

2.2.3. Phwong phdp bao ché kem béi ngoai da

Thanh phéan cta kem boi duoc xdy dung so bd dua trén tinh chit vat 1y, hoa
hoc cua dugc chat va ta dugce, yéu cau vé chat luong kem, tai liéu tham khao vé ham
lugng, thanh phan ctia kem boi capsaicin [7-9] nhu sau:

Bang 1. Thanh phan cong thirc kem boi khao sat

STT Thanh phén Cong dung Ty 1€ (%)
1 |Cao 6t Chita hoat chét giam dau O’nggﬁzhgl’a})‘s’;‘z?n
2 |Histamin dihydrochlorid |Hoat chat giam dau 0,01%
3 |Vaselin T4 duogc nén Khao sat
4 |Lanolin T4 dugc nén Khao sat
5 | Glycerin Chat 1am mém Khao sat
6 |Lavender Oil Huong li¢u 1%
7 | Tween 80 Chét nhil hoa Khao st
8 | Cetyl alcohol Chét lam dic, chit nhii hoa Khao sat
9 | Allantoin Giam kich ung da Khao sat
10 |Propylen glycol Chat 6n dinh Khao sat
11 |Stearyl alcohol dcgljil;hr}f;? tdn, hoa tan pha Khao sat
12 | Ethanol Tang do hoa tan cua hoat chit Khao sat
13 | Natri benzoat Chat bao quan 1%
14 |Nudc cét vira du Chat nén Vira dit 100%

Khao sat ty 1¢ ham lugng cac ta dugc va cac yéu to ky thuat (thoi gian, nhiét

d6 nhil hoa) dé xay dung cong thirc va quy trinh bao ché kem duya trén cac chi tiéu:
Cam quan, do on dinh va do bén cia kem.

2.2.4. Phwong phdp ddanh chit liwong kem béi ngodi da

Tién hanh danh gia cic chi tiéu chat luong kem boi ngoai da theo quy dinh

trong TCVN I-1:2017 [11] va trong Duoc dién Viét Nam V [12].
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Panh gia cam quan: Mo ta trang thai, mau sac, mui vi, danh gia d6 dong nhat
cua kem boi.

bo dong déu khoi lu.'orng Theo phuong phap 4, Phulyc 11.3, TCVN I-1: 2017:
Phép thir d6 dong déu khdi lwong ap dung cho thudec mé.

Dinh lugng capsaicin bang phuong phap sic ky long hiéu ning cao (HPLC) [5].
o déng nhét: Puoc xéac dinh theo Phuy luc 1.12 trong TCVN I-1:2017

Do bén cua kem boi: Kem dugc danh gia dérbén (kha nang tach lop) dudi tac
dong cua co hoc bang phuong phap ly tam véi toc dd cao (6000 vong/phut trong
vong 5 phut).

Gi6i han nhiém khuan: Gi6i han nhiém khuan duogc x4c dinh theo phu luc 13.6
ctia TCVN I-1:2017: Thir gii han nhiém khuan.

Gid1 han kin} 1qai nang: Pinh lugng Pd va Hg theo TCVN 1(‘)912:20157 “Xé’c
dinh cac nguyén t6 vet - xac dinh asen, cadimi, thiy ngén va chi bang do ph6 khoi
lugng plasma cam ung cao tan (ICP - MS) sau khi phéan hiy bang ap luc” [13].

Phuong phap thtr kich tmg trén da tho: Xac dinh theo tiéu chuan ISO 10993-
10:2010 [14].

3. KET QUA NGHIEN CUU VA BAN LUAN
3.1. Chiét cao 6t tong sd

Phuong phép chiét soxhlet: Tir 1000 g b@t (’yt’ban dau c6 do ‘ém trung binh Ia
8,53% thu dwoc 346,72 gam cao dédc. Hiéu suat chiét tach cao 6t bang phuwong phap
chiét soxhlet 1a 37,9%.

Phuong phéap chiét ngdm: Tir 1000 g bot 6t ban dau c6 do ‘ém trung binh la
8,53% thu dugc 324,34 g cao ddc. Hiéu suat chiét tach cao 6t bang phwong phap
chiét ngam la 35,4%.

Nhu vay, phuong phap chiét soxhlet cho hiéu suét chiét cao 6t cao hon, thoi
gian thyc hién ngan hon (8h) so v6i phuong phap chiét ngdm va duoc st dung cho
cac nghién ctru tiép theo.

3.2. Dinh luwgng capsaicin trong cao 6t

Ham lugng capsaicin trong cac cao chiét dugc xac dinh bang phuong phap sic
ky long hi€u ning cao. Sac ky d6 cua dung dich chuan capsaicin va dung dich thu
trong cao &t dugc trinh bay ¢ hinh 1.

Séac ky do thu dugc cac pic rd rang, cac mau thir c6 dinh capsaicin voi thoi
gian luu 1a 15,9 phut twong duong thoi gian luu cia mau chuan capsaicin.

Két qua cho thiy, ham lugng capsaicin c6 trong mau cao 6t dugc chiét bang
phuong phap soxhlet (10,43 mg/g) cao hon so voi phuong phap chlet ngam (9,84
mg/g). Két qua thu dugc phu hop voi cic nghién ctu trude day vé dinh luong
capsaicin trong 6t [6, 10]. Cao 6t thu duoc bang phuong phap chiét soxhlet dugc sir
dung dé bao ché kem boi chira capsaicin.
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Hinh 1. Sic ky d6 cta ciac mau phan tich bang phuong phap HPLC

Trong dé: A-Mdu chucfnfapsaicin; B:Mc?u cao 6t chiét bang phirong phdp soxhlet;
C-Madu cao ot chiét bang phwong phdp ngdm.

Béang 2. Ham lugng capsaicin trong cao ot

Khéi Di¢n tich | Ham | Ham | HAm
A x Pha , X lwgng
TT Tén mau lwgng loding pic lwgng | am TB
o o
(mg) (mAU.s) | (%) (%) (mg/g)

1 | Chét chuan 9,8 400 | 3432903 | 61,1

Chiét soxhlet (L1) 312,1 208,3 | 309405,5 | 14,74
2 - 13,72 | 10,43
Chiét soxhlet (L2) 313,7 | 208,3 |310324,5 | 14,7

Chiét ngam (L1) 312,6 | 2083 | 292277 | 13,9
3 : 13,72 | 9,84
Chiét ngam (L2) 309,5 | 2083 | 289338 | 13,8
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3.3. Bao ché kem thudce
Thanh phan cong thirc bao ché kem boi duge khao sat dya trén 03 cong thirc
du kién (bang 3), stt dung cac chi ti€u vé thé chat, ¢ 6n dinh va d6 bén ciia kem deé
danh gia va lya chon cong thirc toi wu.

Bang 3. Thanh phan khao sat cong thirc bao ché kem

Thanh phin Cﬁ?g r;hll:lc) F1 Cﬁ?é ;hl;izc)FZ Cﬁ?g ;hFlgc) F3
Cao ot 7,19 % 7,19% 7,19 %
Vaselin 20% 15% 12%
Lanolin 5% 5% 3%
Cetyl alcohol 3% 3% 5%
Stearyl alcohol 10% 10% 10%
Lavender oil 1% 1% 1%
Glycerin 2% 2% 2%
glii}f;zrrn;é‘hlori . 0,01% 0,01% 0,01%
Allantoin 4% 4% 5%
Propylen glycol 7% 12% 12%
Tween 80 2% 2% 2%
Ethanol 2% 4% 4%
Natri benzoat 1% 1% 1%
Nuée cat vd 100% 100% 100%
Trang thai Sét, mau vang nhat Set, n;:rllllvéng Bin rér;,arrrll]a‘lu mau

CTF2

Hinh 3. Trang thai ctia 3 miu kem

CT F3
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C4 3 cong thuc trén déu thu duoc dang kem co thé chat dat yéu cau voi d6 min
cao, trong d6 cong thirc F3 tao ra trang thai tét hon so véi hai cong thirc con lai. Tuy
nhién, dé lya chon duoc cong thirc tdi wu, can danh gia do bén cua kem béng
phuong phép ly tim véi téc d6 6000 vong/phiit trong thoi gian 5 pht.

|

ftraGene
\

—_
—
—

—

CT F3 CT F2 CTFI
Hinh 4. Két qua ly tim cta 3 miu kem

Ttr hinh 4 cho thdy, mau kem CT F1 sau khi ly tim bi phan thanh hai 16p 1o
rét, mau kem CT F2 kem boi c¢6 d6 6n dinh tt hon nhung van c6 hién tuong phan
16p, mau kem CT F3 khong xuat hién su thay d6i vé thé chat ciing nhu sy phan 16p.
Nhu vy, CT F3 la cong thic pht hop, duge Iya chon dé xay dung quy trinh bao ché
kem boi. So dd quy trinh bao ché kem bdi v6i quy méd 50 tuyp/mé (khéi lugng mdi
tuyp 20 g) dugc thé hién & hinh 5.

3.4. Kiém tra chat lwong kem bdi

Ddnh gid cdam quan: Kem min, déng nhét, c6 mau vang cam ddc trung cia
cao ot.

Dé dong déu khoi lwong: DO chénh léch khéi luong cuia cc tuyp kem boi so
v6i khéi lugng chudn ban dau déu nam trong gidi han cho phép (<10%) duoc quy
dinh trong phu luc 11.3, DDVN V (bang 4).

Ham lwong capsaicin trong kem béi: Ham lugng capsaicin trung binh trong
cac tuyp kem dat 0,075%, dap ting duoc yéu cau bao ché (bang 5).
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Chuin bij pha diu
(Cao 6t, vaseline, cetyl
alcohol, stearyl alcohol,
lanolin)

Chuén bi pha nuéc
(Ethanol, histamin
dihydrochlorid, tween 80,
allantoin, propylen glycol,
natri bezoat, nudc cat)

Pun néng 65°C Pun néng 70°C

Phéi hep 2 pha
(Khuay 700 vong/phut, thoi
gian 5 phit ¢ 60°C)

) DPong nhit hoa
(Khuay 1500 vong/phut, thoi
gian 5-7 phut & 60°C)

Tinh du oai
huong

~ Lam ngudi
(Ket hop khuay 2500
vong/phut, thoi gian 20 phut)

Kiém tra chit

<— luong

Pong tuyp
(20g)

Hinh 5. Quy trinh bao ché kem boi
Bang 4. Do dong déu khdi lwong ciia cac tuyp kem boi

Tuypl | Tuyp2 | Tuyp3 | Tuyp4 | Tuyp5
Khéi lwong (gam) 18,56 19,02 19,11 19,22 18.97
% Chénh 1éch so voi
KL chuin (20g) 7,2 4,9 4,45 3.9 5,15
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Bang 5. Ham lugng capsaicin trong cac tuyp kem boi

] Khdi Pha Di¢n tich | Ham | Ham lwong
TT Tén mau lwgng lodng pic lwgng | trung binh
(mg) (lan) (mAU.s) (%) (mg/g)
1 | Chét chuan 10 500 343290,3 61,1
) Tuyp kem 01 300 208,3 15189 0,750 075
Tuyp kem 02 302 208,3 15219 0,749 ’

Dj dong nhit: Két qua 1am tiéu ban trén cac mau kem boi déu thu dugc mot
vet dong déu va khong quan sat thay cac ti€u phan trén ti€u ban (hinh 6).

Hinh 6. D ddng nhit cta cic mau kem boi

Dj bén: Khong bi tach 16p dudi ap luc co hoc khi ly tim & 6000 vong/phut
trong 5 phut.

Gidi han nhiém khudn va giéi han kim logi ning: Nam trong gii han cho
phép theo TCVN (bang 6).

Mirc dp kich wng da: Khong gay kich ung da (bang 6).
Bang 6. Két qua phan tich mau kem boi

TT Chi tiéu phan tich Két qua

1 Céam quan Dang kem sét, min va déng nhat

5 Ham luogng chi 0,147 mg/kg
Ham luong thiy ngan < 0,04 mg/kg
Téng s vi khuan hiéu khi 1,1 x 10 CFU/g
Téng s6 nam men, nam méc <1,0x10' CFU/g

3 | Staphylococcus aureus Khong phat hién
Candida albicans Khong phat hién
Pseudomonas aeruginosa Khong phat hién

4 | Kich tng da Khong gay kich ung
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4. KET LUAN

Pi xdy dung duogc phuong phap chiét cao 6t tong s6 chira capsaicin quy mo
phong thi nghiém: Phuong phap chiét soxhlet voi dung méi ethanol, thoi gian va
nhiét chiét twong tng 1a 8h va 80°C; ham luong capsaicin trong cao 6t 10,43 mg/g.
Xay dung dugc cong thirc bao ché (Cong thic F3, bang 3) ¢6 ham lugng capsaicin dat
0,075%, bd sung histamin dihydrochlorid (0,01%) va allatoin (5%).

Xay dung dugc quy trinh bao ché kem bdi quy moé phong thi nghiém (cong suit
50 tuyp/mé) va xac dinh cac chi ti€u chét luong cta san phﬁm v6i d6 bén va do on dinh
cao, mirc d6 nhidm khun nam trong giGi han cho phép va khong gay kich tmg da.
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