Tap chi Khoa hoc Trwdrng Pai hoc Qudc té Hong Bang - S& 39 - 01/2026: 97-106

DOI: https://doi.org/10.59294/HIUJS2026013

Xay duwng quy trinh dinh lwong déng théi camphor,
menthol, eucalyptol trén ché& pham vién nang mém
bang GC-FID
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TOM TAT

Ddt vdn dé: Vién nang mém chira camphor, menthol va eucalyptol dwoc st dung réng réi trong diéu tri
bénh hé hdp. Tuy nhién, cdc phwong phdp dinh tinh va dinh lwong ddng thoi ba hoat chdt nay con han
ché. Muc tiéu nghién ctru: Xdy dwng, thdm dinh dwoc phuwong phdp dinh lwong ddng thoi camphor,
menthol va eucalyptol trong vién nang mém bdng sdc ky khi véi dau do ion héa ngon Iira (GC - FID). Béi
twong va phwrong phdp nghién ciru: Mau dworc khdo sat trén hé théng GC Agilent 6890N vdi déu do FID.
Cdcthéng sé'sdc ky dworc téiwunhdm dat swphén tdch ré rang va thoi gian hop ly. Két qud: Phuong phdp
cho thdy sw tdch dinh sdc ky ré rang vdi thoi gian lwu eucalyptol, camphor va menthol I6n luwot 16 8.78;
13.32va 14.35 phut. Téng thoi gian phdn tich khodng 20 phut. RSD cla thoi gian lwu va dién tich dinh séc
ky < 1.0. Buwdng chuén tuyén tinh vdi R? > 0.999. Gidi han phdt hién (LOD) lan lwot 1d 0.74 mg/g; 1.37
mg/g; 0.62 mg/g, gidi han dinh lwong (LOQ) 1d 2.5 mg/mg cho ba hoat chdt. 6 ding dat ty 1é thu h6i 95-
105%, dé chinh xdc Idp lgi va dé chinh xdc trung gian déu cé %RSD < 2%. Két ludn: Phuong phdp dé duwoc
dp dung thanh céng trén ché phdm vién nang mém lwu hanh, chi*ng minh tinh khé thiva dé tin cy trong
kiém nghiém chdt lwong.

Tirkhoa: camphor, dinh lvgng, eucalyptol, menthol

1. DAT VAN DE

Tinh dau d3 phat trién song hanh v&i nén vin
minh nhan loai, tr viéc sir dung cac loai cdy co
thom trong nghi |& ton gido & thoi 6 dai dén tng
dung réng rai trong cac nganh céng nghiép hién
dai nhu m§ pham, thuc pham va dwoc pham [1].
Trong dai dich COVID-19, tinh ddu cang dugc chu
ynh& dictinh khangvirus, khang khuan va khang
viém, gép phan hoé trg phong va diéu tri bénh
dudng hd hap. Cac ché pham chira tinh dau, dic
biét 1a vién nang mém cé thanh phan camphor,
menthol va eucalyptol, dwgc s&t dung phd bién
trong diéu tri cdm cum, nghet mi, viém xoang,
mang lai hiéu qua nhanh va tién lgi cho nguoi
dung. Tuy nhién, do dactinh dé bay hoi, nhay cam
v3i nhiét va anh sang, cac hoat chat nay cé thé
bién d&itrong qua trinh san xuatva bao quan, anh
huwdng dén chat lwgng va dé 6n dinh cda ché
pham. Vivay, viéc xay dwng va thdm dinh phuvong
phap phan tich cé d6 chinh xac, d6 1ap lai va tinh
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d3c hiéu cao dé kiém soat ham lwgng cac hoat
chat nay 13 hét sirc can thiét [2, 3]. Mot s nghién
clrutrénthégidida ¢ng dung phuwong phap sacky
khi (GC) trong phan tich cdc thanh phan tinh dau
[4, 5], tuy nhién da phan chi tp trung vao mot
hodc hai hgp chatriéng 1, chua cé phwong phéap
déng thoi dinh lwvgng camphor, menthol va
eucalyptol trong cung mét quy trinh. Do d¢, viéc
xay dwng mot phuong phap GC-FID cé kha nang
dinh lwvgng déng thoi cdc hoat chdt mot cach
nhanh chéng, chinh xac va cé thé dp dung trong
kiém nghiém thuong quy 1a hudng tié€p cdn mang
tinh thuctién cao. Dé tai “Xay dwng quy trinh dinh
lwong déng thdi camphor, menthol, eucalyptol
trong ch& pham vién nang mém bang GC-FID”
duogc thuc hién nham dap ¢ng yéu cau nay, gép
phan nang cao hiéu qua kiém nghiém, kiém soat
chat lwong va chuin héa quy trinh phan tich cac
chéphamtinhdau.
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2.D01 TUONG VA PHUO'NG PHAP NGHIEN CU'U
2.1.Chat chuan, héa chat, thiét bi

2.1.1. Chét chuén

Cdc chat chudn bao gdbm camphor (SKS:
C0220326.02, ham luwgng 96.5%), menthol (SKS:
C0221325, ham lugng 98.8%) va eucalyptol (SKS:
QT2540523, ham luvgng 99.5%), duwgc cung cap bdi
Vién Kiém nghiém Thuéc Trung wvong. Chat chuan
ndi la anisol (SKS: S6049852, ham lwong 100%,
ngudn goc: Merck).

2.1.2. Dung méi
Dung méi sit dung la n-hexan (97%, VWR
Chemicals, 16: 220331A003).

2.1.3. Thiétbi, dung cu

Phan tich dugc thyc hién trén hé théng GC Agilent
6890N trang bi dau do FID, cot mao quan DB-5 (30
m x 0.25 mm x 0.25 um, J&W Scientific). Khi mang
st dung 13 heli; thé tich tiém mau 2 pL; nhiét do
dautiém 200°C; nhiét dé dau do 200°C.

2.2.Dditwongva phuwong phap nghién ciru

2.2.1. Béi twong nghién ciru

Nghién clru dugc tién hanh trén hailoai mau: Mau
gia 1ap va mau placebo. C3 hai dwoc thiét ké dya
trén coéng thirc tham khdo cla cic ché pham
thwong mai vién nang xong EUCA - OPC va vién
nang mém EUGICA. M3u gia 1ap duoc chuan bi
theo céng thirc mé phong ché pham vién nang
mém chira tinh dau dang lwu hanh trén thj trudng,
v@i thanh phan 10 g gdm: Camphor 0.6 g; menthol
0.6 g; eucalyptol 0.6 g; tinh ddu tdn 0.5 g va dau dau
nanhvira dd 10 g. MAau placebo duwoc pha tuong ty
nhungkhéng chira cdc hoat chat chinh.

2.2.2. Phwo'ng phdp nghién ciru

Chudn bi méu

Dung dich chu4n ndi duwgc chuan bj bang cach hoa
tan 2 mL anisol trong 50 mL n-hexan, sau dé pha
lodng ti€p 2 mL dung dich nay thanh 50 mL bang n-
hexan. Dung dich chuan hdén hop géc (1 mg/mL)
duwoc pha tir hdn hgp camphor, menthol va
eucalyptol trong n-hexan, sau dé duwgc siéu am
trong 15 phut & nhiét d6 phong (khoang 25°C) vdi
tan s6 40 kHz va cong suat khodng 100 W dé hoa
tan hoan toan. Dung dich chun lam viéc (0.025
mg/mL) dwoc pha lodng tir dung dich goc bang n-
hexan, cé bd sung 2.5 mL dung dich chuan ndi
trong 100 mL dung dich. M3u thir dugc chuan bi
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bang cach can chinh xac 400 mg mau gia lap, thém
n-hexan dén 100 mL, siéu &m 15 phut & 25°C (40
kHz, 100 W) d€ hoa tan hoan toan, sau d6 loc qua
mang loc 0.45 pum trudc khi tiém vao hé thong.
Mau placebo va mau dung méi duwgcxi ly tuvong ty
nhung khéng thém dung dich chuan ndi.

Khéo sdt va lua chon diéu kién sdc ky

D& lya chon diéu kién t8i wu cho qud trinh phan
tich, cac thong sd sac ky dugc khao sat bao gom
lru lwong khi mang va chuong trinh nhiét d6 cot.
Khi mang st dung |a heli, v&i ba mic lwu lugng
duwoc khdo sat [an luwot 1a 0.5 mL/phat, 1.0
mL/phudtva 1.5 mL/phut. Chuwong trinh nhiét duoc
khao sat theo ba mirc nhiét dé ban dau (50°C, 60°C
va 70°C) két hop vdi ba téc d6 tang nhiét
(3°C/pht, 5°C/phut va 10°C/phut).

Xdy dwng quy trinh phén tich

Quy trinh phan tich duvoc xay dung dua trén cac
dieu kién sac ky toi wu da khao sat. M3u dung mai,
mau noi chuan, diy dung dich chuin va mau thir
dugc chuan bj theo quy trinh mé ta tai muc chuan
bi mau. Cac dung dich duoc tiém [an lwot vao hé
théng GC-FID dé xay dung duwdng chuan tuyén tinh
vaxac dinh ham lvgng hoat chat trong mau thi.

Thdm dinh phuwong phdp

Phuwong phap duoc tham dinh theo huéng dan
ICH Q2(R1) vé tinh phu hgp hé théng, tinh dac
hiéu, tuyén tinh, gidi han phat hién (LOD), gidi
han dinh lwvong (LOQ), d6 didng va d6 chinh xac.
Tinh phu hop hé théng duwogc danh gid bang 6 1an
tiém lién ti€p dung dich chuan hdn hgp cé ndng
d 0.025 mg/mL, tinh %RSD cua thoi gian luu va
ty s& dién tich dinh sdc ky, v&i yéu cau lan luvot 13
< 1% va < 2%. Tinh dic hiéu dwoc danh gia bang
cach so sanh thoi gian Iwu trong sac ky d6 cla
mau dung mdi, mau placebo, mau chuin va mau
thirgidl1ap. Phuwong phap dat yéu cau khicacdinh
anisol, camphor, menthol va eucalyptol trong
mau thir cé thoi gian lwu trung khép véi cac dinh
tuong ng trong dung dich chuan va mau dung
mdi, mau placebo khong xuat hién dinh tai cac vi
tri nay. Khodng tuyén tinh duoc thiép 1ap véi 6
murc ndng do trong khoang 0.001 - 0.05 mg/mL.
Dudong hoi quy gitta nong d6 hoat chat va ty |é
dap rng hoat chat/ndi chuan phaicé hé sé twong
quan (R?) >0.99. Gidi han phat hién (LOD) va gidi
han dinh luvgng (LOQ) duoc xac dinh theo
phuong phap théng ké dwa trén hudng dan cla
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ICH, st dung céng thirc: LOD = 3.30/S; LOQ =
100/S, trong d6, ola dd léch chuan cldatin hiéuva
S 13 d6 déc cua dudng héi quy tuyén tinh gilra
néng dd hoat chat va ty 1& dap (rng hoat chat/ndi
chuan. Pé kiém chirng gid tri LOD, 10 mau thir
riéng biét chira eucalyptol, camphor va menthol
& ndng dd twong &ng vai gid tri LOD udc tinh
duwoc chuan bi va phan tich bang phuong phap
sac ky. Phuong phdp duwoc xem la dat yéu cau khi
c6 it nhat 8 trong 10 mau cho tin hiéu phat hién
duoc cla ca ba hoat chat. Gia tri LOQ dwoc xac
dinh tuwong tu, dwa trén duwdng chuin tai vung
nong d6 gan gia tri LOQ udc tinh. 7 mau thir doc
lap duoc chuln bj tai ndng d6 LOQ, ti€én hanh
phan tich sac ky va tinh ham luvgng cac hoat chat
thu dugc. Bo léch chuan tuvong d6i (RSD, %) cla
ham luvgng eucalyptol, camphor va menthol tir 7
lan tiém phai nam trong gi¢i han chap nhan theo
tiéu chi thdm dinh phuong phap. Pd dung cla
phuong phap duwoc danh gia thong qua thi
nghiém thu hoi chuin tai ba mirc ndng dé: LOQ,
1.5 x LOQ va 2 x LOQ. O m&i mic ndng do, bay
mau th doc 1ap (mau placebo thém chuan)
dwoc chuan bi va phan tich bang phuong phap
sacky da thiétlap. Gia triphan trdm thu hdi dwoc
tinh todn cho tirng mau, va do thu hdi trung binh
cla cac hoat chat nam trong khodng 95 - 105%,
dap &ng tiéu chi chdp nhan vé dé dung theo
hudng dan ICH. DO chinh xac (repeatability)
dugc danh gia bang cach chuan bi sdu mau thi
doéclap chiracamphor, menthol va eucalyptol (ty

Response,
290000 CHUONG TRINH NHIET (1)

6 1:1:1) & nbng d6 0.024 mg/mL, tuwong ng 60
mg/g mau. Saumaudugcphantichbang phwong
phap sac ky d3 thiét 1ap, ghi nhan dién tich dinh
va tinh todn ham lwgng cla tirng hoat chat. Do
chinh xac trung gian (intermediate precision)
duoc xac dinh tuwong ty, do kiém nghiém vién
khac thuc hién trong cung diéu kién phan tich.
K&t qua dinh lwong cla sdu mau & ca hai kiém
nghiém vién cho gia tri do 1éch chudn tuong ddi
(RSD, %) £2.0%, dap (rng tiéu chi chdp nhan theo
huéngdanICH[6-8].

2.2.3. Phworng phap xir ly théng ké

Céc s6 lidu dugce xtr ly va tinh todn bang phan mém
Microsoft Excel. K&t qua duogc biéu thi dudi dang
gid tri trung binh + do léch chuén (SD), déng thoi
xdc dinh do léch chudn twong ddi (%RSD) dé danh
gia do chinh xac va do ldp lai clia phwong phap. Cac
két qua duoc xem |a chdp nhan duoc khi %RSD <
2.0%theo huéngdancialCHQ2(R1).

3. KETQUANGHIEN CU'U

3.1. K&t qua khao sat diéu kién sac ky

Xay dung chuong trinh nhiét dé véi buwdc dau tién
la thir nghiém chwong trinh nhiét dé tuyén tinh
don gian: Bat dau tir 50°C, két thic & 200°C (thoi
gian gilr 3 phuat) vai do tdng nhiét dd 5°C/phut. Két
qua sac ky cho thay dinh sic ky eucalyptol chua
tach hoan toan véi dinh sic ky phia trudc va dinh
sac ky menthol van con bi dinh chan (Thoi gian
phantich: 24 phut).
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Hinh 1. K&t qua sic ky cla chuong trinh nhiét (1)
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Tién hanh diéu chinh téc d6 dong (0.5 mL/phut va
1.5 mL/phut) nhung két qua tach van chua tét. O
tdc do dong 0.5 mL/phut dinh sic ky eucalyptol
van chua tich hoan toan khdi dinh sic ky lién
trude. O mirc tdc d6 dong 1.5 mL/phat dinh séc ky
eucalyptol van chua tach ra hoan toan.

Tién hanh thiét k& lai chu trinh nhiét (1) bang cach
gidm do tang nhiét do tir 5°C/phut xudng 3°C/phut.

Bang 1. Chuong trinh nhiét (2), (3), (4)

Két qua tang thoi gian phan tich nhung sy tach dinh
sac ky eucalyptol va menthol van chua duoc cai
thién. D& cai thién thoi gian phan tich va cai thién viéc
tach dinh sac ky sic ky tién hanh khao sat 2 mic nhiét
do6 bat dau 1a 60°C va 70°C. K&t qua cd cai thién thoi
gian phan tich nhung sy tach dinh sic ky eucalyptol
va dinh sic ky menthol vin chua tét. Sy diéu chinh
chuong trinh nhiét (1) dugc trinh bay & Bang 1.

. n Do tang nhiét do Nhiét do Thoi gian gilr
Chuwong trinh nhiét ) Lo o .
8 - (°C/phut) (C) (pht)
. I 50 0
Chuwong trinh nhiét 3 150 0
(2)
50 200 3
. . 60 0
Chu’dng(t;‘;nh nhiét 3 150 0
50 200 3
. N 70 0
Chwong trinh nhiét 3 150 0
(4)
50 200 3
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Hinh 2. (A) chwong trinh nhiét 2, (B) chuong trinh nhiét 3, (C) chuong trinh nhiét 4,
(D) chuwong trinh nhiét dugc chon
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Tién hanh chia nhd chuong trinh nhiét thanh
nhiéu doan nhiét dd dé caithién dé phan giai gitra
cac chat cling nhu thoi gian phan tich. Thay vi sir
dung chuong trinh nhiét: Bt dau & 70°C, két thuc
& 200°C, xay dwng chuwong trinh nhiét véi cdc méc
nhiét do 70°C, 90°C, 120°C, 200°C duoc tinh toan
tlr thoi gian rlra gidi cda anisol, camphor,
menthol, eucalyptol & chuong trinh nhiét tuyén
tinh don gian. @ m&i viing nhiét do, co thé thiét
lap cdc murc tang nhiét d6 khac nhau dé t6i wu

3.2. K&t qua tham dinh
3.2.1. Tinh phu hop hé théng
Bang 2. K&t qua cla tinh phu hgp hé théng

duwoc dd phan giai cling nhu thoi gian phén tich.
Chuong trinh nhiét cudi cung vira théa méan tach
hoan toan cac dinh sic ky hoat chat véi thoi gian
phan tich ly twdng (20 phut) véi cac thong sé:
Nhiét d6 bat dau & mirc 70°C, tang dén 90°C (gitr 3
phut) vai tdc d6 dong 3°C/phut, tiép tuc tang dén
120°C véi téc d6 dong 5°C/phuat va két thuc &
200°C (gitr 3 phut). Hinh 2 m6 ta két qua sac ky cla
chuong trinh nhiét (2), (3), (4) va chuong trinh
nhiétdwocchon.

Lan Trung RSD
tiém 1 2 3 > 6 binh (%)
E S |1,587,799 | 1,582,006 | 1,584,361 | 1,588,969 | 1,566,685 | 1,578,180 | 1,581,333 | 0.01

tr 8.828 8.828 8.830 8.830 8.831 8.830 8.83 0.01
c S |1,539,860| 1,532,769 | 1,532,686 | 1,535,422 | 1,515,936 | 1,525,073 | 1,530,291 | 0.01
tr 13.342 13.341 13.343 13.344 13.345 13.344 13.34 0.01
M S | 1,559,221 | 1,550,891 | 1,555,585 | 1,562,515 | 1,536,967 | 1,539,092 | 1,550,712 | 0.01
tr 14.385 14.384 14.387 14.387 14.388 14.387 14.39 0.01
A S | 2,278,841 | 2,275,307 | 2,280,398 | 2,285,627 | 2,266,505 | 2,273,964 | 2,276,774 | 0.003
tr 5.604 5.604 5.605 5.605 5.606 5.606 5.61 0.02

E/A 0.697 0.695 0.695 0.695 0.691 0.694 0.695 0.27
C/A 0.676 0.674 0.672 0.672 0.669 0.671 0.672 0.35
M/A 0.684 0.682 0.682 0.684 0.678 0.677 0.681 0.44

Ghi chu: C: Camphor; M: Menthol; E: Eucalyptol; A: Anisol; E/A: Ti sé dién tich dinh sdc ky eucalyptol/anisol;
C/A: Tisé dién tich dinh sdc ky camphor/anisol; M/A: Ti sé dién tich dinh sdc ky menthol/anisol; S: Dién tich

dinh sdcky; t,: Thoi gian lwu

Gia tri RSD (%) cla ti s6 dién tich dinh sac ky
eucalyptol/anisol, camphor/anisol, menthol/anisol
déu < 2%, va RSD (%) cua thoi gian lwu céc chat
chuan déu < 1%. Theo yéu cau cla tiéu chuin kiém
nghiém vién nang mém chra tinh dau (Dugc dién
Viét Nam V, Phu luc 6.2 va 5.10), céc chi tiéu nay
phai nam trong gidi han RSD < 2% dé& ddm bao do
|3p lai va d6 6n dinh ctia hé théng. K&t qua thu dwoc
dap (rng t6t tiéu chi nay, chirng td hé théng sac ky cé
dé phlu hop cao va thich hop dé tién hanh dinh
lwgng camphor, menthol va eucalyptol trong ché
pham vién nang mém.

3.2.2. Tinh ddc hiéu
K&t qua & Bang 3 cho thay cac dinh sic ky cua

eucalyptol, camphor va menthol dugctach biét ro
rang, khong xuat hién dinh nhiéu tai cac thoi gian
lvu twong &ng trong mau dung mdi va mau
placebo. Thoi gian lwu trung binh cla cac chat
chuén eucalyptol, camphor va menthol [an lwot 13
khoang 8.8; 13.3 va 14.4 phat, trong khi ndi chuan
anisol cé thoi gian lvu khoang 5.6 phut. Cac mau
chudn hdn hop va mau thir déu cho cac dinh sac ky
cé thoi gian luu tuwong &ng véi cac dinh cda chat
chuan, chirng td khdng cé su can nhiéu giita cac
hoat chat va ndi chuan. Sy trung khép vé thoi gian
lwu gitta mAu thir vd mau chuan cho thay phuong
phap cé tinh dac hiéu tét, bdo ddm kha ndng nhan
dang chinh xdc tirng hoat chat trong nén mau
phtctap.

Bang 3. Thoi gian lwu ghi nhan duoc trén cac sac ky do

Thi gian lwu trung binh

(phtit) Anisol

Eucalytol

Camphor

Menthol

Dung moi -
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Thor gian Iu'u’ trung binh Anisol Eucalytol Camphor Menthol
(phut)
Placebo - - - -
Chuan camphor - - 13.32 -
Chuan menthol - - - 14.35
Chuan eucalyptol - 8.8 - -
N&i chuan anisol 5.61 - - -
Chuan hén hop 5.61 8.83 13.34 14.39
Thir 5.60 8.82 13.33 14.38
3.2.3. Khodng tuyén tinh
Bang 4. K&t qua khao sat khodng tuyén tinh
Nong dé (mg/mL) 0.001 0.003 0.005 0.01 0.025 0.05
E 67,165 187,642 321,457 627,282 1,539,730 | 3,064,049
65,013 193,533 320,451 623,645 1,529,111 | 3,077,869
C 66,283 192,756 338,773 619,695 1,560,734 | 3,113,204
Dién tich 66,699 199,151 326,813 640,129 1,560,210 | 3,126,598
dinh sic ky M 60,150 190,341 329,467 645,799 1,585,424 | 3,141,669
64,614 195,713 316,003 644,387 1,583,604 | 3,193,340
2,316,725 2,291,671 2,307,073 | 2,243,815 | 2,218,098 | 2,214,628
A 2,298,857 2,281,172 2,319,551 | 2,231,354 | 2,206,735 | 2,221,156
E/A 0.029 0.082 0.139 0.280 0.694 1.384
o 0.028 0.085 0.138 0.279 0.693 1.386
THe dien 0.029 0.084 0.147 0.276 0.704 1.406
tich dinh C/A
sic ky 0.029 0.087 0.141 0.287 0.707 1.408
M/A 0.026 0.083 0.143 0.288 0.715 1.419
0.028 0.086 0.136 0.289 0.718 1.438
E/A 0.029 0.083 0.139 0.280 0.694 1.385
Trung binh C/A 0.029 0.086 0.144 0.282 0.705 1.407
M/A 0.027 0.084 0.140 0.288 0.716 1.428

phuong phap phan tich dat do tuyén tinh cao, dap
(rng yéu cau tham dinh phuong phép theo huéng
danICH Q2(R1).

Két qua cho thady cé méi twong quan tuyén tinh
chat ché gilra ndng dd va ti s6 dién tich pic (hoat
chat/ndi chuin) trong khodng néng dd khao sat,
v@igid triR?>0.99. Phwong trinh héi quy tuyén tinh
bi€u thi méi twong quan gitta néng d6 camphor,
menthol va eucalyptol véi ti s6 dién tich pic tuong
&ng nhu sau: Eucalyptol cé phuong trinh hoi quy y
=27.68xv3i R?=0.9999; camphor cé phuong trinh
y = 28.11x v&i R? = 0.9999; va menthol c6 phuong
trinh y = 28.61x v&i R? = 0.9999. Diéu nay chirng to

3.2.4. Gi¢i han phadt hién, gi¢i han dinh lwong
Gidi han phét hién ctia camphor, menthol, eucalyptol
[an lugt: 0.74 mg/g; 1.37 mg/g; 0.62 mg/g.

Gigi han dinh lwvgng cta camphor, menthol,
eucalyptolla2.5mg/g.

Bang 5. K&t qua phat hién LOD trén nén mau thir

Ma3u thir Eucalyptol Camphor Menthol Anisol
1 14,329 22,494 36,057 2,289,701
2 21,622 34,127 43,249 2,280,407
3 16,495 30,589 52,613 2,469,959
4 26,283 26,195 48,619 2,239,531
5 15,463 29,401 42,022 2,281,958
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Ma3u thir Eucalyptol Camphor Menthol Anisol
6 13,608 22,621 42,574 2,314,759
7 12,274 28,359 47,857 2,294,546
8 14,458 27,007 39,143 2,258,282
9 18,503 24,179 37,485 2,308,047
10 16,926 27,790 45,550 2,427,669

K&t qua & Bang 5 cho thay cac dinh sic ky cla
eucalyptol, camphor va menthol tai néng dé LOD
déu duoc phat hién rd rang, khdng cé nhiéu nén,

Bang 6. K&t qua séc ky 13p lai trén cdc mau thir c6 cac chat & ndng d6 LOQ

v3i ty 1é phat hién dat 100%. Diéu nay chirng to
phuong phap cé d6 nhay cao, dép &ng yéu cau
nhan biét cdc hoat chat & ndng do6 rat thap.

Ma Ham lwong (m

- C M A E/A Cc/A M/A ong (me/e)

tho E C M
59,490 | 67,367 | 60,766 | 2,369,582 0.025 0.028 0.026

1 231 | 249 | 2.24
59,074 | 66,528 | 59,898 | 2,358,963 0.025 0.028 0.025
54,606 | 65,145 | 55,006 | 2,330,218 0.023 0.028 0.024

2 2.32 | 2.46 | 2.11
62,929 | 65,036 | 56,880 | 2,339,881 0.027 0.028 0.024
62,657 | 65,786 | 56,463 | 2,389,408 0.026 0.028 0.024

3 2.37 | 2.50 | 2.26
60,353 | 69,782 | 66,176 | 2,383,430 0.025 0.029 0.028
53,897 | 62,097 | 62,852 | 2,319,356 0.023 0.027 0.027

4 2.31 | 2.43 | 2.26
62,578 | 65,755 | 56,343 | 2,327,499 0.207 0.028 0.024
65,530 | 75,461 | 70,722 | 2,509,564 0.026 0.030 0.028

5 2.43 | 2.60 | 2.49
67,046 | 73,305 | 71,608 | 2,498,255 0.027 0.029 0.029
54,697 | 63,433 | 50,588 | 2,340,279 0.023 0.027 0.022

6 2.23 | 245 | 2.14
57,980 | 66,517 | 63,100 | 2,331,222 0.025 0.029 0.027
62,416 | 74,154 | 65,980 | 2,411,864 0.026 0.031 0.027

7 2.34 | 2.65 | 2.35
59,830 | 70,796 | 63,120 | 2,414,473 0.025 0.029 0.026

Trung binh ham lwgng (mg/g) 2.33 | 2.51 | 2.27

RSD (%) 2.65 | 3.25 | 5.58

O mirc LOQ (Bang 6), 7 mau thir doc 1ap cho két qua
ham lwgng trung binh [an luwot 1a 2.33 mg/g
(eucalyptol), 2.51 mg/g (camphor) va 2.27 mg/g
(menthol), v&i do l1éch chuan twong d6i (RSD) Ian
lwot 14 2.65%, 3.25% va 5.58%. Cac gia tri RSD déu
nho hon 11%, chirng to do 13p lai tét va tinh chinh
xac chdp nhan duwoc cia phuong phap tai murc

3.2.5. b6 dung
Bang 7. K&t qua khao sat do dung

dinh lvgngthdp nhat.

Nhuw vay, cac gia tri LOD va LOQ xac dinh dugc phu
hop vdi tiéu chi chap nhan theo ICH, khang dinh
phuong phap phan tich bang GC-FID c6 do nhay va
dé chinh xac dat yéu cau dé dinh lvgng ddng thoi
eucalyptol, camphor va menthol trong nén mau.

Chat phan tich Lwong thém chuan (mg/10g)| Lwong tim lai (mg/10g) Do thu hoi

(tb £ SD, n = 7) (tb+SD,n=7) (%)
24.88 +0.617 23.31+0.617 95.90 - 97.57

Eucalyptol 37.70 £ 0.299 34.12 £0.705 97.30-97.45
50.29 + 0.287 48.65 £ 0.691 95.08 - 97.88
25.29 £+ 0.261 25.12 +0.816 96.32 -103.16

Camphor 37.82 £0.236 35.94 £ 0.707 95.26 - 97.86
50.62 +0.185 49.65 £ 0.861 95.44 - 100.46
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Chit phan tich Lwong thém chuan (mg/10g) Lwong tim lai (mg/10g) Do thu héi
(tb£SD,n=7) (tb£SD,n=7) (%)
25.02 £ 0.257 22.65+1.264 95.84 - 98.69
Menthol 38.02 £0.202 35.32+£0.795 96.43 - 96.50
50.31£0.182 51.74 £ 0.554 101.90-104.49

Két qua & Bang 7 cho thay tai ba mirc néng d6 LOQ,
1.5 x LOQ va 2 x LOQ, dd thu héi cha eucalyptol,
camphor va menthol d&éu nam trong khoang 95.08
- 104.49%. Cac gia tri thu hoi nay déu nam trong
gidi han cho phép 95 - 105%, phu hop véi tiéu chi
chap nhantheo huéng dan ICH Q2(R2).

D6 thu hodi 6n dinh & ca ba mirc ndng dd cho thay
phuong phap khéng bi anh hudng dang ké bdinén
mau, dong thdi chirng minh d6 chinh xac va do tin

3.2.6. b6 chinh xdc, dé chinh xdc trung gian

cy cao trong phép dinh lvgng ba hoat chat trong
ché& pham. Sy chénh léch nhd gilta lvgng thém
chuén va lugng tim lai (SD thap, n = 7) cling cho
thay phép thir cé d6 |3p lai t6t va khong xuat hién
sai s6 hé théng dang ké. Nhu vay, phuong phap
phantich dwoc danh gid dat yéu cauvé dé dung, cé
thé ap dung cho kiém nghiém dinh lvgong déng
th&i eucalyptol, camphor va menthol trong cac
mauthr.

Bang 8. K&t qua khao sat dé chinh xac, dd chinh xac trung gian

Kiém nghiém vién 1

1 2 3 4 5 6 Trung binh | RSD (%)
Ham Eucalyptol 55.73 | 56.17 | 56.04 | 56.47 | 56.44 | 57.01 56.31 0.78
lwong Camphor 56.30 | 56.75 | 56.77 | 57.00 | 57.01 | 57.64 56.91 0.77
(mg/g) Menthol 55.61 | 55.59 | 55.55 | 56.07 | 55.87 | 56.69 55.90 0.78
Kiém nghiém vién 2
Ham Eucalyptol 55.86 | 56.18 | 56.04 | 56.35 | 56.49 | 56.97 56.32 0.69
lwogng Camphor 56.47 | 56.59 | 56.97 | 56.89 | 57.37 | 57.40 55.55 0.67
(mg/g) Menthol 55.06 | 55.26 | 55.26 | 55.43 | 56.05 | 58.25 56.95 0.87

K&t qua trinh bay & Bang 8 cho thay gid tri RSD (%)
cla eucalyptol, camphor va menthol trong phép
thr d6 chinh xac (do kiém nghiém vién 1 thyc hién)
[an lvot 13 0.78%, 0.77% va 0.78%, déu nho hon
2.0%. C4c gia tri nay chirng minh rang phuong phéap
c6 d6 |ap lai tot trong cng diéu kién phan tich.

D3i vai dd chinh xac trung gian, cédc phép thir do
kiém nghiém vién 2 thuc hién cho gid tri RSD (%)
cla eucalyptol, camphor va menthol lan luot 13
0.69%, 0.67% va 0.87%, déu nam trong gidi han
chdp nhan (< 2.0%). Su twong déng gitta két qua
cta hai kiEm nghiém vién cho thdy phuong phép
6n dinh, dang tin cdy va it bi anh huwdng bai yéu té
thaotachodc nguodithuchién.

Nhu vay, phuong phdp phan tich dap tng tiéu chi
vé dd chinh xdc va dé chinh xac trung gian theo
huwdng dan ICH Q2(R2), cé thé ap dung trong kiém
nghiémthuong quy.

4.BAN LUAN
Trong sac ky khi, qua trinh rira giai cac chat phan tich
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chju anh hudng bdi nhiéu yéu td nhu nhiét df, t6c
dd khi mang, ndng do chat phan tich va dactinh cda
cot sac ky. Trong nghién cttu ndy, chwong trinh nhiét
va tdc dé khi mang duoc lya chon lam céc bién s6
t&i wu chinh vi chiing 3nh hudng dang ké dén hiéu
qua tach va hinh dang dinh sic ky. Viéc ting toc do
dong khi cé thé lam gidm thoi gian lvu nhung dong
thoi cling 1am gidm do6 phan giai gitta cac dinh sic
ky. Do d6, cac thdng s& nhu nhiét d6 ban dau, thoi
gian gitt, téc do tang nhiét va nhiét dé két thuc cha
chuong trinh nhiét da dugc diéu chinh hop ly, giup
can bang giita d6 phan gidi va thoi gian phan tich.

K&t qua cho thay hé théng sdc ky c6 dd 6n dinh cao,
vd&i gia tri RSD (%) cla ty s& dién tich dinh sdc ky sau
6 lan tiém nhd hon 0.5%. Dudng chuan tuyén tinh
dam bao do6 nhay va d6 tin cay cia phuong phap.
Viéc st dung anisol lam chun ndi gép phan gidm
thiéu sai s6 do thao tac va bién thién tin hiéu giira
céc [an tiém, giup tdng dd chinh xdc cla phép do.
D6 dung, do chinh xac 1ap lai va d6 chinh xac trung
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gian déu nam trong gidi han cho phép theo huéng
dan clia ICH Q2(R1), chirng td phuong phap dat d6
tin cdy cao khi dp dung trong kiém nghiém.

K&t qua nghién cru nay phu hop vdi cac cong trinh
trudc d6 vé dinh lwvong camphor, menthol va
eucalyptol bang GC-FID [9, 10], trong d6 gia tri RSD
clia ty s6 dién tich dinh sac ky va thoi gian lwu déu
nhd hon 2%, thé hién dé |13p lai va d6 6n dinh t6t
cla hé théng sic ky. So véi cac phuong phap d3
céng bé trudc day, phuong phap trong nghién clru
nay cho do phan gidi tot hon gitta cic dinh sic ky
camphor-menthol-eucalyptol, d8ng thoi rat ngan
téng thoi gian phan tich xuéng con khodng 20
phut, gép phan nang cao hiéu qua va tinh thuc tién
cGaquytrinh phantich.

Ngoai ra, viéc ap dung chuong trinh nhiét tuyén
tinh t8i wu cung véi chuan ndi anisol gitp cai thién
dang ké d6 chinh xac, giam bién thién tin hiéu va
tang do tin cay cha két qua dinh lwong. Phuwong
phap nay cé kha ndng &rng dung rdng rai trong kiém
nghiém vién nang mém chira tinh dau dang luu
hanh trén thi truong, cling nhu mé réng cho céac
dang ché& pham khac c6 thanh phan twong ty nhw
dauxoa, thudc hithodc siro thao duorc.

Nhitng két qua dat dwoc khdng chi khang dinh tinh
phu hgp cla phuong phap GC-FID trong phan tich
tinh ddu ma con cung cap co s& khoa hoc cho viéc
chuén hoa quy trinh kiém nghiém dinh lwong cac
hoat chat camphor, menthol va eucalyptol, tao tién
dé cho xay dung tiéu chuan co s& va phat trién cac
san pham duoctirtinh dau trong nudec.

5.KETLUAN

Nghién clru d3 xay dung va thdm dinh thanh cdng
phwong phap dinh lwvgng déng thdi camphor,
menthol va eucalyptol trong ché pham vién nang
mém bang sac ky khi - dau doion hda ngon Ira (GC-
FID). Phwong phdp dat cdc yéu cau thdm dinh theo
hudng dan ICH Q2(R1) v&i d6 chinh xac, do 13p lai
va do dac hiéu cao (RSD < 2%, dd hoi phuc trong
khodng98-102%).

Chuwong trinh nhiét tuyén tinh duwoc téi wu giup
tach hoan toan cac dinh sac ky hoat chat trong thoi
gian khodng 20 phuat, ddm bao tinh chon loc va dé
tin cdy cla két qua. Phuong phap ¢ thé dugc irng
dung trong kiém nghiém thudng quy cdc ché pham
vién nang mém chtra tinh dau, cling nhu ma rong
cho phan tich cac san phdm duwoc thdo cé thanh
phantuongtu.

Két qua nghién ciru gép phan cung cap co s& khoa
hoc cho viéc kiém sodat chat lwgng tinh dau trong
duoc pham, dong thoi hd tro xay dung tiéu chuan
co' s cho cdc ché pham cé chira camphor, menthol
va eucalyptoltrén thitruong.

LO1CAMON

Nhém tacgid xin tran trong cdm on Trung tam Kiém
nghiém Thuéc, My phdm, Thwc phdm TP.HCM va
Trwong Dai hoc Y khoa Pham Ngoc Thach d3 ho tro
Ve co' s@ vat chat, trang thiét bjva cdc diéu kién can
thiét cling nhu d3 cé nhitng déng gép quy bau
trong sudt qua trinh thyc hién nghién ctru va hoan
thién baibao nay.
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Simultaneous quantification of camphor, menthol
and eucalyptol in solf capsule preparations by GC-FID

Le Nguyen Ngoc Han, Ngo Thi Minh Tam, Bui Tung Hiep, Nguyen Thu Anh

ABSTRACT

Background: Soft capsule formulations containing camphor, menthol, and eucalyptol are widely used for
relieving common cold symptoms. However, simultaneous qualitative and quantitative methods for these
three active ingredients remain limited and inconsistent, posing challenges for quality control. Therefore,
establishing a reliable and accurate method is essential. Objectives: To develop and validate a gas
chromatography-flame ionization detection (GC-FID) method for the simultaneous quantification of
camphor, menthol, and eucalyptol in soft capsules. Material and methods: A simulated sample was used to
investigate chromatographic conditions on Agilent 6890N gas chromatography system equipped with an
FID detector. Analytical parameters were optimized to achieve clear separation, good stability, and
reasonable analysis time. Results: The method showed clear chromatographic peak separation with
retention times of 8.78, 13.32, and 14.35 minutes for eucalyptol, camphor, and menthol, respectively. The
total analysis time was approximately 20 minutes. The RSD values of retention time and peak area were
below 1.0%, meeting the system suitability criteria. The calibration curves were linear with correlation
coefficients (R?) > 0.999 within the tested concentration range. The limits of detection (LOD) for camphor,
menthol, and eucalyptol were 0.74 mg/g, 1.37 mg/qg, and 0.62 mg/g, respectively, while the limit of
quantification (LOQ) was 2.5 mg/q for all three compounds. Accuracy, expressed as recovery, ranged from
95% to 105%, and both repeatability and intermediate precision showed %RSD values below 2%.
Conclusion: The developed GC-FID method was successfully applied to commercial soft capsule
formulations, demonstrating its feasibility and reliability for routine quality control.
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