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Summary

A GC-MS method for determination of allylpyrocatechol 3,4-diacetate (4-APCD) in syrup
containing essential oil of Piper betle L. leaves was developed: Column — ZB-624 (30 m x 0.32 mm
ID, film thickness 0.18 um); carrier gas: helium for chromatography; flow rate: 1.24 mL/min; split
ratio: 15:1; injection port temperature: 250 °C; column temperature: 60 °C (4 min)— 2 °C/min to
80 °C (2 min)— 10 °C/min to 120 °C— 20 °C/min to 240 °C (14 min); injection volume: 1 uL. MS
condition: ionisation type: electron impact ionisation (70 eV); interface temperature: 250 °C; ion
source temperature: 200 °C; acquisition mode: SCAN and SIM; quantitative ion: target ions: m/z 150
(4-APCD) and m/z 164 (isoeugenol); reference ions: m/z 192 (4-APCD) and m/z 103 (isoeugenol).
The 4-APCD standard and the analyzed samples were dissolved in acetone for quantification using
internal standard solution of isoeugenol in acetone. The method was validated following the ICH
guidelines: The linearity was good at the range of 20.7 — 103.7 ug-mL™" (r > 0.999); RSD of intra-and
inter-day precision variations < 1.0 %,; mean recovery was (101.22 + 0.563)% (RSD = 0.68 %). For
quantitative purpose, the method was specific and applicable to quality control of product containing
essential oil of betel leaf.
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dé khtr khudn, nAm va dac biét bat hoat virus
trong bénh tay chadn miéng & tré em do

batvan dé
Tl xa xwa, trau (Piper betle) c6 vai tré quan

trong trong cudc sdng vat chéat va tinh than cla
ngwdi Viét ching ta khéng chi vi “Miéng trau 1a
dau cau chuyén” ma con la dwdi anh sang cla
khoa hoc, tac dung khang khuén, khang ném,
khang viém, khang oxy héa, chira lanh vét
thwong cda tinh dau |4 triu cling da dwoc biét.
Cac tac dung duoc ly trén la do sy hién dién
clia cac hop chéat phenol, thanh phan chinh
trong tinh dau Ia trdu ™. Thanh phan chinh cla
tinh dau la trAu bao gébm: Chavibetol, chavibetol
acetat, 4-allylpyrocatechol diacetat (4-APCD) A,
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Enterovirus 71 cuta tinh dau. Bai bao nay cong
bd quy trinh phan tich xac dinh 4-APCD trong
sird chira tinh dau chuan héa la trdu (Extractum
Folium Piper betle) bang ky thuat GC-MS, ky
thuat diu tay trong phan tich tinh dau, cho muc
dich kiém tra chat lwong san pham.
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Hinh 1. Céng thirc c4u tao
cua allylpyrocatechol 3,4-diacetat
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Nguyén liéu va phwong phap

Mau nghién ctru

Siro thudc 14 trdu do coéng ty GEA-NUS
san xuét.

Ché pham: Cho 1 chai 90 ml: Tinh dau 14
trau: 0,27 g; t& dwoc (chat dién hoat, duwdng
trdng, natri benzoat, caramen, nwéc tinh khiét)
vira dd 90 ml.

Thiét bj, thudc thir va chat chuan

Can phan tich, dung cu thuay tinh

Pa dwoc hiéu chuan theo GLP va ISO/IEC
17025: 2005 va cac dung cu théng thudng khac.

Mdy sac ky khi khéi phé GCMS-QP
Shimadzu 2010

Bo chich méu ty dong AOC-20i, phan mém
xt ly di¥ kién LabSolutions GCMSSolution phién
ban 2.5.

Chat chuan

Allylpyrocatechol ~ 3,4-diacetat, s&  16:
BCBNO0625V, ham lwgng: 96,9 % C43H1404;
nguén gbc: Sigma-Aldrich.

Isoeugenol, s6 16: BCBR8059V, ham lwong:
98,9 % C1oH1202; ngudn gbc: Sigma-Aldrich.

Héa chat: Aceton (dung trong phwong phap

sac ky).
Phwong phap nghién ctru .
Chuan bi dung dich chuan va

dung dich ther

Dung dich chuén géc: Can chinh xac khoang
5 mg chuén allylpyrocatechol 3,4-diacetat vao
méi binh dinh mirc 25 ml. Dinh mdc dén thé tich
bang aceton.

Dung dich ndi chuéan: Can chinh xac khoang
50 mg chuén isoeugenol vao binh dinh muic
50 ml. Binh mirc dén thé tich bang aceton.

Dung djch chuén lam viéc: Theo bang sau:

] Thétich  Thé tich Binh
Nong dé6  dung (Zich dung d_icz:h dinh
(ug/ml) chuan néi chuan mire (ml)
goc (ml) (ml)
20 1 2 10
40 2 2 10
60 3 2 10
80 4 2 10
100 5 2 10

M3u thé: Hat chinh xac 5 ml mau thd cho
vao binh l&dng gan, thém 20 ml aceton, lac déu
trong vong 10 phut, gan |4y dich aceton vao
binh dinh mirc 100 ml, tién hanh twong ty thém
2 1an niva. Hat chinh xac 20 ml dung dich noi
chuan thém vao binh dinh mirc chira mau th,
bd sung aceton dén thé tich. Lic déu,

chuyé&n 10 ml dung dich trén vao éng ly tam, tién
hanh ly tam 4000 vong trong 10 phut, 14y Iép
dich trong, loc qua mang loc 0,2 pm.

Diéu kién van hanh GC

Cot séc ky: ZB-624 (30 m x 0,32 mm ID x dd
day I&p film 0,18 pum).

Khi mang: Heli dung cho sac ky vé&i tbc do
dong 1,24 ml/phut.

Nhiét d6 budng tiém: 250 °C, ty |& chia dong
15:1.

Nhiét do cét: Gilr &@ 60 °C trong 4 phut, tang
dén 80 °C voi tbc dd gia nhiét 2 °C/phat; gitv &
trong 2 phut; tiép tuc ting dén 120 °C véi téc do
gia nhiét 10 °C/phut; tiép tuc tang dén 240 °C
v&i tbc do gia nhiét 20 °C/phut, gitr & nhiét nay
trong 14 phut.

Diéu kién van hanh MS

+ Kiéu ion: Ban pha dién t&r (70 eV).

Nhiét do giao dién: 250 °C.
Nhiét d6 ngudn ion héa: 200 °C.
Kiéu thu d liéu: SCAN va SIM.
Cacion dinh lwvong:

— lon dich: m/z 150 (Allylpyrocatechol
3,4-diacetat) va m/z 164 (Isoeugenol).

— lon xac nhan: m/z 192 (Allylpyrocatechol
3,4-diacetat) va m/z 103 (Isoeugenol).

— Thé tich tiém mau: 1 l.

Tién hanh

Tiém l1an lwot dung dich thr va cac dung dich
chuan lam viéc vao may GC-MS va ghi séc ky
dé. Pinh tinh bang cach so sanh thoi gian lwu va
cac manh ion cla dung dich thér va dung dich
dbi chiéu & kiéu thu div lieu SCAN.

Vé db thj twong quan gitra ty 1& cudng dod
manh m/z 150 cua allylpyrocatechol 3,4-diacetat
va manh m/z 164 cla isoeugenol c6 dugc tw
sac ky dd cla cac dung dich chuan lam viéc
trong kiéu thu d liéu SIM.

Dwa vao dwdng chudn trén va ty 1é cwdng
dd manh m/z 150 cla allylpyrocatechol
3,4-diacetat va manh m/z 164 cla isoeugenol
c6 dwoc tir sic ky d6 cta dung dich thir trong
kiéu thu di liéu SIM, tinh néng d6 C (ug/ml)
cua allylpyrocatechol 3,4-diacetat trong dung
dich thi.

Ham Ilwong X (mg /100 ml) cla
allylpyrocatechol 3,4-diacetat trong san pham
dweorc tinh theo céng thure sau:

X (mg/100 ml) = C x 2.

Tham dinh phwong phdp phéan tich

Tham dinh phwong phap phan tich véi cac
chi tiéu: Tinh dac hiéu, tinh tuyén tinh, do chinh
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xac, do dung theo hwong dan cua ICH B,

Két qua va ban luan

Khao sat tinh phu hop cua hé thong
sac ky

Tién hanh séc ky 6 1an dung dich chuan lam
viéc 60 ug/ml, ghi lai séc ky d6. Thong sb vé séc
ky nhw hé sé dbi xirng (A), s dia ly thuyét (N),

do phan giai (Rs) va thong sb vé d6 chum cua
két qua dinh tinh, dinh lwong thé hién & % RSD
déi véi: Ty 1 thoi gian lwu va dién tich gitra pic
4-APCD va isoeugenol trén 6 lan tiém dwoc
trinh bay trong bang 1.

Bang 1. The tinh phu hop cda hé théng séc ky (n = 6)

Thai gian Iwu pic

Thai gian Iwu pic

Ty Ié thoi gian Iwu gidra pic

STT 4-APCD (phut) isoeugenol (phut) 4-APCD va isoeugenol
1 30,871 28,175 1,0957
2 30,872 28,174 1,0958
3 30,871 28,174 1,0957
4 30,867 28,172 1,0957
5 30,872 28,174 1,0958
6 30,871 28,174 1,0957
Trung binh 1,0957
RSD (%) 0,01 (< 1,0 %)
Dién tich L . Ty Ié dién tich gitra
STT pic 4-APCD Dign tich pic isoeugenol pic 4¥AI.=’CD' va isogugenol
1 43296 86530 0,5004
2 43696 88566 0,4934
3 44072 89894 0,4903
4 43548 88504 0,4920
5 43458 88508 0,4910
6 43311 88120 0,4915
Trung binh 0,4931
RSD (%) 0,75 (< 2,0 %)
STT S6 dia ly thuyét Hé sé déi xirng PO phén giéi gitra pic
4-APCD Isoeugenol 4-APCD Isoeugenol 4-APCD va isoeugenol
1 1345850 2459712 1,037 1,062 30,326
2 1433823 2408010 1,006 1,083 30,788
3 1449625 2323927 1,023 1,068 30,646
4 1347688 2376202 1,043 1,092 30,114
5 1411292 2409935 1,011 1,067 30,652
6 1439290 2428932 1,019 1,080 30,862
Trung binh 09<10<20 09<11<20 30,6 (> 1,5)
Tinh dic hiéu phd khdi lwong clia dung dich 4-APCD chuan.

Tiém vao hé théng GC-MS dung dich chuén,
dung dich thr, dung méi. Trén sac ky dé dung
dich tht, thoi gian lwu cla pic 4-APCD twong
&ng vo&i thdi gian lwu cla pic chinh trén séc ky
dd dung dich thtr. Dung dich mau placebo khéng
xuét hién pic tai vi tri pic 4-APCD trong sé&c ky
dd dung dich chuadn. Phé khéi lwgng cua
4-APCD (Scan mode) trong mau thir cho thay
manh ion phan t& tai m/z 234, manh ion tai m/z
192, manh ion co ban tai m/z 150 twong tw

Tinh tuyén tinh

Tién hanh trén 5 mirc néng do. Xay dwng dd
thi twong quan gitra néng d6 cac dung dich
chuén allylpyrocatechol 3,4-diacetat va ty Ié dién
tich gitra pic cla allylpyrocatechol 3,4-diacetat
va pic isoeugenol thu dwoc trén cac séc ky do
(dwdng chuan) bang phwong phap binh phwong
t6i thiéu (hinh 2). Hé sb twong quan r, phwong
trinh Y = ax + b va hé sb chan dwoc ghi trong
bang 2.
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Bang 2. Két qua khao sét tinh tuyén tinh

Néng dé (ug/ml) 20,7 41,5 62,2 82,9 103,7
Ty 1é dién tich pic trung binh 0,1725  0,3449 05425  0,7165  0,8661
Phwong trinh héi quy 0,00848x + 0,001044

Hé sé twong quan 0,9989 (> 0,998)

Hé sé chin 0,19 % (< 2,0 %)

Ty |é dién tich pic
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Hinh 2. D6 thj twong quan gilra ndng do céc dung dich allylpyrocatechol 3,4-diacetat chuén
va ty Ié dién tich giira pic cta allylpyrocatechol 3,4-diacetat va pic isoeugenol

Do chinh xac Bang 3. Két quéa khao sat do Iap lai cta phuong
DPanh gia dwa vao do I3p lai trong ngay, kiém phap dinh lwong allylpyrocatechol 3,4-diacetat
nghiém vién (KNV) 1 chudn bi mau dé dinh
lwong 6 1an theo quy trinh phan tich. KNV 2 tién STT
hanh twong tv nhwng khac ngay. B chinh xac

Thé tich Ty Ié dién Ham lvong
méu thir (ml)  tich pic  (mg/100 ml)

trung gian cGa phwong phap la RSD% két qua ! S 0,5249 122,54
dinh luong ciia 2 KNV. 2 > 0,5251 122,60
: ; 3 5 0,5308 123,93
4 5 0,5284 123,37
5 5 0,5322 124,25
6 5 0,5312 124,02
Trung binh 123,45

RSD% (n = 6) 0,60 (2,0 %)

Bang 4. Két qua khdo sat do Iap lai va dé chinh xac trung gian
cta phwong phap dinh lwong allylpyrocatechol 3,4-diacetat

KNV 1 Ham Iwoing (mg/100 ml)

. _ Két qua kiém nghiém Trung binh RSD% (n=12)
Ngay 1 (n =6) 123,45 + 0,78

KNV 2 123,49 + 0,36 0,46 (< 2,0 %)
Ngay 2 (n = 6) 123,52 £ 0,40
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D6 dung Bang 5. Két qua khdo sat dé dung
Can moét lwong chuén allylpyrocatechol 3,4- Ty Ié RSD
diacetat cho vao mau thtr dé& khi chuan bi mau phuc hoi (%) (n=3) (%)

Mdrc néng dé

theo quy trinh phan tich thi thu dwoc cac dung 80 % 101,73 0,20
dich c6 ndng dd nam trong khoang 80 %, 100 % 100 % 100,02 0,14
va 140 % so v&i ndéng d6 dinh lwong. O mébi 740%{ 100,00 0,13
mic ndng do thwc hién 3 Ian. Tinh Iugng Trung binh 1 55 4 053 0,68

(n=9)

Ty 1& phuc hdi & cac mirc néng dd déu nam
trong khoang 98 % - 102 % v&i RSD% khéng
qua 1,0 % (< 2,0 %). Két qua thdm dinh cac
thong sbé cho thay dat tiéu chudn chap nhan

allylpyrocatechol 3,4-diacetat tim thay dwa vao
phwong trinh hdi quy xac dinh & muc tinh tuyén
tinh. Tinh ty 1& phuc hdi 1a phan tram lwong tim
thay trén lwong chuén thém.
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Hinh 3. S&c ky dé6 cda dung dich m4u placebo (1), thir (2)
va chuén (3) chuén bj theo phuong phap dé xuat
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Két luan

Phwong phap d& nghi dé dinh Iwong
allylpyrocatechol 3,4-diacetat trong sird chira
tinh dau Piper betle bang séc ky khi ghép khéi
phd dwoc thdm dinh theo hwéng dan cda ICH
cho thdy don gidn, dic hiéu, va dat d6 dung,
chinh xac va tin cay phu hop v&i phong thi
nghiém dwoc trang bi may GC-MS véi cau hinh
co ban. Phuong phap nay co thé trng dung vira
dinh tinh, vira dinh Iwgng allylpyrocatechol 3,4-
diacetat trong ché pham tir 14 trdu cho muc dich
kiém tra chat lwong.
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