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THAM DINH PHUONG PHAP DINH LUQNG BANG
SAC KY LONG HIEU NANG CAO PE I’'NG DUNG
TRONG PANH GIA DO ON BINH CUA CAPSAICIN

Nguyén Birc Cwong'; Nguyén Chi Birc Anh?; D6 Thi Phwong Chi?
Nguyén Tién Pat*; Dao Minh Hanh?*; Bé Quyén?
Nguyén Thanh Binh? Nguyén Thach Tung?

TOM TAT

Muc tiéu: thdm dinh phwong phap dinh lwong capsaicin bang sac ky 1dng hiéu nang cao,
qua dé (ng dung trong nghién ctru danh gia dé 6n dinh cla capsaicin. Phuong phép: thdm dinh
céc chi tiéu khoang tuyén tinh, dd 1ap lai, dd dung ctia phwong phap séc ky 1dng hiéu nang cao.
Danh gia sw phan hly oxy héa ctia capsaicin trong dung dich hydroperoxid 3% c6 hay khong cé
cac chat chéng oxy hoa trong nhirtng khoang théi gian khac nhau bang phwong phéap sac ky
Idng hiéu nang cao da dwoc thAm dinh. Natri edetat, natri metabisulfit, D,L-methionin, natri
hydrosulfit, hydroxytoluen butylat dwoc si dung lam céac chat chdng oxy héa trong nghién ctwu.
Két qué: cac chi tieu khoang tuyén tinh, d6 I1&p lai, d6 dung ctia phwong phap sac ky 16ng hiéu
nang cao da dwoc thAm dinh. Capsaicin bi phan hiy manh trong dung dich hydroperoxid 3%.
Trong sb cac chéat chéng oxy hda dwoc thir nghiém, hydroxytoluen butylat 1a chat chéng oxy
héa hiéu qua nhét trong viéc bao vé capsaicin. Két lugn: da thdm dinh dwoc phwong phap dinh
lwong capsaicin béng séc ky 1dng hiéu ndng cao. Lua chon dwoc chét chdng oxy hoda cé tac
dung tt nhat trong bao vé dwoc chét 1a hydroxytoluen butylat.

* T khéa: Capsaicin; D6 dn dinh; Oxy héa; Hydroxytoluen butylat.

A High Performance Liquid Chromatography Quantification
Method of Capsaicin for Applying in Stability Assessment

Summary

Objectives: To validate methodology for the determination of capsaicin content by high
performance liquid chromatography and apply in stability assessment. Methods: High performance
liquid chromatography method was applied to validate linearity, repeatability, accuracy and to
evaluate the oxidative degradation of capsaicin in 3% hydroperoxide solution with/without
antioxidants after different periods. Sodium edetate, sodium metabisulfite, D,L-methionin,
sodium hydrosulfite, butylate hydroxytoluene were used as the antioxidants. Results: The linearity,
repeatability, accuracy were validated. Capsaicin was strongly degraded in 3% hydroperoxide solution.

1. Hoc vién Quéany
2. Trirong Pai hoc Duwoc Ha Noi
Ngwoi phan hai (Corresponding): Nguyén Thach Tung (nguyenthachtung@hup.edu.vn)
Ngay nhdn bai: 04/04/2019; Ngay phan bién danh gia bai bao: 08/05/2019
Ngay bai bao dwoc dang: 30/05/2019


mailto:nguyenthachtung@hup.edu.vn

TAP CHI Y - DUQC HQC QUAN SU SO 5-2019

Among the antioxidants, butylate hydroxytoluene proved to be the most effective antioxidant in
protection of capsaicin. Conclusions: High performance liquid chromatography method for
the determination of capsaicin content was validated. Butylate hydroxytoluene was selected as

the best antioxidant in protection of capsaicin.

* Keywords: Capsaicin; Stability; Oxidation; Butylate hydroxytoluene.

DAT VAN BE

Capsaicinoid la hén hop céac alcaloid
duwoc chiét tir qua Ot (Capsicum spp.).
Trong d6, capsaicin (CAP) la thanh phan
chinh ¢6 nhiéu tac dung sinh hoc, mét
trong nhirng tac dung do6 la gidm dau tai
chd nén dwoc s dung trong diéu tri mot
s6 chirng nhuw dau co, dau dau, dau sau
ph3u thuat [2, 6]. Gan day, v&i viéc phat
hién ra CAP 1a chét kich thich thu thé
transient receptor potential vanilloid 1
(TRPV1) da chirng minh CAP ngoai tac
dung gidm dau con c6 tac dung chéng
viém [6]. Bén canh do, CAP con duoc
chrng minh cé vai trd trong &c ché té bao
ung thw in vitro, tAc dung bao vé da day
[3, 6]. Tuy nhién, trong cAu tric ctia CAP
c6 chtra nhom chirc cé kha nang bi oxy
héa la nhom -OH phenol, hon nira trong
mach nhanh clta phan t& con c6 mot
nhoém amid dé bj tAn cdng bdi cac gbc tw
do, nén CAP kém én dinh. Do d9, viéc st
dung céac bién phap chéng oxy héa cho
CAP (ng dung trong bao ché ché pham
la can thiét [4]. Hién nay, c6 it nghién ctu
vé do 6n dinh cGia CAP. S. Alankar va CS
tién hanh nghién clru d6 6n dinh cla
CAP, dinh lwong bdng phwong phép
HPLC, nhwng chwa danh gia anh hwéng
clia cac chét chdng oxy héa dén dd 6n
dinh cia CAP [8]. Vi vay, nghién clru nay

dwoc tién hanh nham: Thdm dinh phuong
phdp dinh lwong CAP bdng HPLC dé
umg dung trong danh gia anh huéng cuda
cac chét chéng oxy héa dén dé én dinh
cta CAP.

NGUYEN VAT LIEU VA PHUONG
PHAP NGHIEN CcUU

1. Nguyén vat liéu va thiét bij.

Chuan thir cp CAP (Fluca, ham lwong
61,1% CAP, 16: LRAA2843), nonivamid
(ham lwgng 99,1%, 16: YO000670) (Sigma
Aldrich, Brc).

Céac dung méi, hoa chéat st dung trong
nghién clru dat tiéu chudn HPLC, tiéu
chuén phan tich dwgc Merck (Pirc) hodc
Sigma Aldrich (Btc) cung cép.

Hé théng HPLC (Agilent, M§) gébm bom
1260 Quat Pump VL, detector 1260 DAD VL;
bé phan 6n nhiét 1260 TCC; hé théng
tiém mau tha céng. Cot sac ky: InertSustain
Phenylhexyl silica gel (250 mm x 4,6 mm;
5 um).

2. Phwong phap nghién curu.

* Piéu kién s&c ky:

Capsaicinoid chiét tv Ot ngoai CAP |a
thanh phan c6 hoat tinh sinh hoc dang
quan tadm, con chira moét thanh phan cé
doc tinh l1a nonivamid. Cac phwong phap
séc ky théng thuwdng st dung cot séc ky C18
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déu khong c6 kha nang tach 2 pic CAP va
nonivamid [1], hon nira trong Dwoc dién
Viéet Nam chwa cé chuyén luan vé Ot.
Nhom nghién clru danh gia kha nang
tach 2 pic CAP va nonivamid véi diéu
kién sac ky nhw sau [5]: cot InerSustain
Phenylhexyl silica gel (25 cm x 6,4 mm X
5 (tm); detector DAD bw&c séng 225 nm.
Pha déng la axit phosphoric 0,1% - acetonitril
(60:40, viv). Téc dd dong 1,2 ml/phat.
Nhiét do c6t 30°C. Thé tich méu tiém
20 pl.

Chuén bj dung dich chira CAP néng
dd 0,10 mg/ml va nonivamid néng do
0,02 mg/ml. Quan sét séc ky dd dé& danh
gia kha nang tach clia 2 chéat.

- ThAm dinh phwong phap dinh luvong
CAP: theo hwéng dan clha ICH véi cac
tiéu chi vé khodng tuyén tinh, do 1ap lai,
do dung.

* Phwong phap danh gia anh huwéng
cla cac chét chéng oxy héa dén do én
dinh cua CAP:

- Panh gia &nh hwéng cla chéat oxy
hoa dén do én dinh cia CAP:

Chuan bj dung dich chudn CAP (A)
néng dd 1,0 mg/ml trong methanol.

Chuén bi dung dich th&r chira H,0, 3%
(B): phdi hop dung dich chuan & trén voi
dung dich H,0, 3% vao binh dinh murc.

- Panh gia anh huwéng cla cac chat
chdng oxy hoa dén d6 6n dinh cia CAP:

Chuén bi 5 méu dung dich thd: ban
dau tat cd mau dwoc phdi hop dung dich
chuén A véi dung dich H,0, 3%. Sau dé
thém vao mau M1 chét hiép déng chéng

oxy héba natri edetat (NaEDTA) 0,5%.
Mau M2, M3, M4 thém céac chat chéng
oxy héa ban chét than nwéc: natri
metabisulfit 0,5%, D,L-methionin 0,5%,
natri hydrosulfit 0,5%. M&u M5 thém chéat
chéng oxy héa ban chét than dau butylated
hydroxytoluen (BHT) 0,5%.

T4t ca dung dich thr dwoc dé& & nhiét
doé phong [7], tranh anh sang. Sau nhirng
khoang thoi gian thich hop: dbi véi dung
dich B 1a 0, 7, 14, 21, 28, 42 ngay, dbi voi
5 miu danh gia anh huwéng cua chat
chdng oxy hoa 1a 0, 14, 28, 42, 56 ngay:;
hat mau bd sung thé tich bang methanol
dé thu dwoc dung dich ther chtra 0,2 mg/ml
CAP, H,0, 0,6%, cac chat chéng oxy hoa
va hiép déng chéng oxy hoéa 0,1%. Dinh
lwong ham lwong dwoc chéat con lai trong
mau bang phuong phap HPLC.

* Xz ly s6 liéu va tinh toan két qua:
St dung phan mém Microsoft Excel
2013.

KET QUA NGHIEN CclrU VA
BAN LUAN

1. Két qua tham dinh phwong phap
dinh lwong CAP bang HPLC.

* Két qud cua phuong phép danh gia
kha néng tach 2 pic CAP va nonivamid:

Tién hanh chay sac ky véi diéu kién &
trén véi 2 mau: mau 1 1a dung dich chuén
CAP néng d6 0,10 mg/ml; mau 2 la dung
dich chira CAP ndng dd 0,10 mg/ml va
nonivamid néng d6 0,02 mg/ml, thu dwoc
hinh anh 2 séc ky d nhw sau:
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DAD1 A, Sig=225,4 Ref=0ff (CHI-CAPSAICIN'PH ENYL250319004.D)
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Hinh 2: S&c ky dé cla mau chira CAP va nonivamid.

Tw séc ky d6 clia mau 1 va mau 2, véi diéu kién s&c ky nhw trén CAP va nonivamid
tach ra khéi nhau. Do d6, c6 thé (rng dung diéu kién séc ky trén lam phuwong phap dinh

lwong CAP.
* Két qua thdm dinh phuong phép dinh long CAP bang HPLC:

Két qua danh gia cac chi tiéu khoang tuyén tinh, dé 1ap lai va do ding nhu sau:

- Khoang tuyén tinh:
Tién hanh tiém 1an lwot 5 mau dung dich chuan néng dd tir 50 - 250 ug/ml.
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Hinh 3: B thj biéu dién méi twong quan gitra dién tich pic va néng d6 CAP.

Két qua cho thay trong khoang ndng d6 tlr 50 - 250 pg/ml, dworng biéu dién mdi
twong quan gitra dién tich pic va néng dd CAP la mét dwong tuyén tinh cé phwong
trinh héi quy y = 11,875x + 42,74; hé sb twong quan R = 0,9997 > 0,995. Nhw vay,
trong khodng néng dd nay, dién tich pic phu thudc tuyén tinh vao néng dd CAP.

- D6 1ap lai: thdm dinh d6 1&p lai cha phwong phap trén & néng do 150 pg/ml. Tién hanh
tiém |1&p lai 6 mau v&i ndng dé nay.

Bang 1: D6 lap lai ctia phwong phap HPLC.

Thi tw 1 2 3 4 5 6 RSD

Dién tich pic (mAU.s) 1831,5 1842,1 1840,5 1843,1 1872,2 1847,7 0,75%

Két qua cho thdy RSD < 2% dap &rng dwoc yéu ciu cla phwong phap phan tich.
- D6 dung: thdm dinh do ding clia phuong phap trén & 3 ndng dd 50, 150, 250 pg/m,
moi néng dd tiém lap lai 3 1an.

Bang 2: B dung cua phwong phap HPLC.

Néng dé ban dau Néng doé phat hién Po ding
50 49,7 +0,7 99,4%
150 151,5+0,6 101,0%
250 247,8 0,4 99,1%

Phwong phap cé dd dung trong khoang tir 99,1 - 101,0%, dap (ng yéu cau cla
phuwong phap phan tich.

Sau khi tién hanh dinh lwgng CAP bang HPLC cho thdy dd tin cay cla phuong
phéap khi danh gia 3 chi tiéu khoang tuyén tinh, d6 13p lai va dd dang. Do do, c6 thé ap
dung phwong phap nay dé dinh lwong CAP trong cac méau thir.
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2. Két qua danh gia anh hwéng cta cac chat chdng oxy héa dén dé 6n dinh

cta CAP.

- Anh hwéng cta chéat oxy hoa dén d6 6n dinh cia CAP:
Sau khi dinh lwgng CAP con lai trong dung dich chra H,O, 3% theo thoi gian, két

gua nhw sau:

Bang 3: Ty Ié (%) CAP con lai theo thoi gian (n = 3).

Théi gian (ngay) 0 7

14 21 28 42

Ham lwong (%) 100 76,5+ 3,4

64,2+3,0 | 509+2,7 | 488+2,0 | 365%35

100 4

80 -

HA
HH

HH

40 -

O T T T

FH

Ham luwgng CAP con lai (%)

0 7 14 21

28 35 42 49 56

Thaigian (ngay)

Hinh 4: Phan tram CAP con lai trong dung dich H,0, 3% theo thoi gian.

Két qua cho thdy ham lwong CAP
trong dung dich H,O, 3% giam nhanh sau
moi khodng thoi gian dinh lwong. Sau 42
ngay, lwong CAP trong mau chi con
36,5%. Nhw vay, cé thé két luan CAP la
dwgc chat dé& bi oxy hoa khi dwa vao
dang bao ché, can bb sung thém céac chét
chdng oxy hoa thich hop.

Tbc d6 phan wng oxy héa thwong phu
thudc vao néng d6 tac nhan oxy héa trong
moi treéng, do vay, mubn két luan vé bac
ctia phan (rng oxy héa CAP b&i H,O, can
thém di liéu néng dd H,O, con lai trong
mai truwdng tai cac thoi diém.

Dwa vao cau trac phan ti dwoc chét
c6 thé giai thich nguyén nhan CAP bj oxy

10

héa la do trong phan t&r c6 chra nhom -
OH phenol dé bj oxy hoa, ngoai ra trong
mach nhanh cta phan t&¢ c6 chira moét
nhém amid, 1a noi dé bj cac gbc tw do tan
cbng [4].

- Anh hwéng cla céac loai chét chéng
oxy héa va hiép ddng chéng oxy hoa dén
do 6n dinh cia CAP:

Cac ta duwgc khao sat bao gébm natri
edetat (chat hiép dong chéng oxy hoa),
natri metabisulfit, D,L-methionin, natri
hydrosulfit (cac chét chdng oxy hoa than
nwdc), BHT (chét chéng oxy hoa than
dau). Khi st dung don doc cac chat nay
& néng d6 0,1%, chldng &nh hwéng dén
d6 &n dinh ctia CAP (bang 3 va hinh 5):
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Bang 3: Ty I& (%) CAP con lai theo thdi gian trong dung dich H,0O, chiva cac chat
chéng oxy hoa, hiép déng chéng oxy héa (n = 3).

Thei gian Ty |é (%) CAP con lai theo th&i gian
(ngay)
M1 M2 M3 M4 M5
0 100 100 100 100 100
14 81,1+3,5 67,5+6,3 77,337 59,6 = 3,6 93,3721
28 775+26 50,9+ 4,6 77,4+4,6 46,3+ 3,7 912+1,1
42 73,6 £3,4 38,743 77,9+4,0 37,627 91,5+0,5
56 72,8+4,0 25,8+4;3 76,2+ 3,9 30,2+5,1 91,4+1,6
— | —_—
S .
— 80 1 = 3 - T NaEDTA
= T T Y .
~ 70 - -
2 60 - f Natri metabisulfit
o T
< 507 b D,L-methionin
Y 40 - +
= 30 - L Natri hydrosulfit
g 2 ——BHT
= 10 -
O T T T T 1
0 14 28 42 56 70
Théi gian (ngay)

Hinh 5: Anh hwéng ctia chat chéng oxy hoa dén doé 6n dinh ctia CAP.

Nhw vay, khi dung don doc & nbéng do
0,1%, BHT c6 tac dung chéng oxy héa
bt nhat. Co6 thé giai thich: do cau tric
phéan t&¢ cida BHT cling c6 nhém -OH
phenol twong tw dwoc chat nén dé& bi
oxy hoa, BHT sé& thay thé dwoc chéat
tham gia vao qua trinh oxy hoa tét hon
cac chat chdéng oxy hoa con lai [4].
Trong khi d6, NaEDTA chi la chat hiép
ddng chéng oxy hoa nh& khéa ion kim

loai trong méi trwdng - tdc nhén xuc tac
cho qué trinh oxy héa. Mat khac, CAP
kém bén trong moéi trwong axit, kha bén
trong modi trwong kiém [8], do d6 natri
metabisulfit va natri hydrosulfit cé tinh
axit sé lam giam kha nang bao vé duwgc
chat, con D,L-methionin & axit amin c6
nhém amin hoi kiém nén du bao vé dwoc
chéat khéng bang BHT, nhung van tét hon
2 mudi chta lwu huynh con lai.

11
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KET LUAN

Nghién ctu da thdm dinh duoc
phwong phap dinh lwvong CAP dé& (ng
dung danh gia do 6n dinh cia dwoc chét.
P& ap dung phuwong phap thdm duoc dé
xac dinh ham lwong dwoc chat con lai
trong dung dich hydroperoxyd 3% co hay
khéng c6 cac chat chéng oxy hda, tir dé
lwa chon BHT la chét chéng oxy hda cé
tac dung tét nhat trong bao vé CAP.
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Nghién ctru nay dwoc tai tro bdi chuong
trinh “Nghién cu (ng dung va phat trién
céng nghé tién tién phuc vu bao vé va
cham séc sirc khde cong dong” trong dé
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