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L&i néi dau

TCVN 11940:2017 dwoc xay dung trén co s& tham khao AOAC 2007.05
Aristolochic acid | in botanicals and dietary supplements potentially
contaminated with aristolochic acid | — LC-UV with confirmation by LC/MS;

TCVN 11940:2017 do Ban ky thuat tiéu chudn quéc gia TCVN/TC/F6
Dinh dudmg va thic &n kiéng bign soan, Tong cuc Tiéu chuén Do ludng
Chét lvgng thadm dinh, B Khoa hoc va Cong nghé céng bd.



TIEU CHUAN QuUOC GIA TCVN 11940:2017

Thwe pham bd sung va nguyén liéu thwe vat — Xac dinh
axit aristolochic-1 — Phwong phap sac ki iéng véi detector UV
(LC-UV) va khang dinh bang séc ki léng phé khéi lweng

Foodstuffs dietary supplements and raw botanical materials — Determination of aristolochic acid | —
Liquid chromatographic method with UV detection (LC-UV) and confirmation by LC/MS

1 Pham vi ap dung

Tiéu chun nay quy dinh phuong phap xac dinh axit aristolochic-1 trong thyre pham bd sung va nguyén
ligu thyec vat bang sdc ky 10ng véi detector UV (LC-UV) va khang dinh bing séc ki 1dng-phd khéi lugng.

2 Nguyén tac

Axit aristolochic-1 durgc chiét bang axetonitril ra khoi cac nén mau khac nhau. Lwong axit aristolochic-1
duoc xac dinh bang phwong phap séc ky 16ng (LC) siv dung detector dé hap thu UV va khing dinh
bing séc ki 1dng-phd khéi heong (LC/MS).

3 Thubdc thir

Chi str dung thude thiz tinh khiét phan tich va nwdc da khir ion hodc nwéc ¢o chat lwong twong duong,
trir khi ¢6 quy dinh khac.

3.1 Axetonitril, loai ding cho HPLC,

CANH BAOQ: Axetonitril 1a dung mdi dé chdy; cén tranh xa ngudn nhiét hodc ngon l¥a va ¢é
théng gié phi hop.

3.2 Axit trifluoraxetic, co do tinh khiét 99,8 %.

CANH BAO: Axit trifluoroacetic 1a chit an mén, chét kich thich dang 16ng, c6 thé gay bong

néng.

3.3 Etanol, 100 % (th& tich), loai ding cho do ph&/HPLC.
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3.4 Metanol, loai dung cho HPLC,
3.5 Axit formic, 88 %.

3.6 Amoni axetat, loai dung cho HPLC.

CHU THICH Céc thube thir chét lreng tuong dwong cé thé duoc sir dung.

3.7 Chét chuan axit aristolochic-1, cling dworc goi [a axit aristolochic A, ¢ d6 tinh khiét = 94 %.
CANH BAO: Axit aristolochic-1 [a chét ddc, chat kich thich dang rén.

3.8 Thubc thir dung cho séc ky

3.8.1 Pha ddng A déi véi HPLC-UV, 0,1 % dung dich axit trifluoroaxetic (thé tich) trong nuwérc.
3.8.2 Pha dong B dbi véi HPLC-UV, 0,1 % dung dich axit trifluoroaxetic (thé tich) trong axetonitril.
3.8.3 Dung médi chiét, hon hop clia axetonitril — nwéc (thé tich 50 + 50).

3.8.4 Phaddng A cho sic ky léng khoi pho dau do 3 tie cwe, hén hop clia metanol 5 %, axit formic 0,1 %

va amoni axetat 10 mM trong nwée.

3.8.5 Pha ddng B cho séic ky long khéi phd ddu do 3 tir ciee, hdn hop cla axetonitril-metanol (1 + 1)
chira axit formic 0,1 % (thé tich) va amoni axetat 10 mM trong nuwée.

3.8.6 Pha ddng A cho séc ky Iong khéi phd bay ion, hdn hop clia axit formic 0,1 % (thé tich) va amoni
axetat 0,1 % (khdi lvong/thé tich) trong nurdc da khiy ion.

3.8.7 Pha dgng B cho séc ky 1dng khdi phd bay ion, hon hop clia axit formic 0,1 % (thé tich) va amoni
axetat 0,1 % (khéi leong/thé tich) trong metanol.

3.9 Chuin bi dung dich chuin
3.9.1 Dung dich chun géc, khoang 200 pg/ml

Dung cén (4.1) can khodng 0,002 g axit arstolochic-1 (3.7), chinh xac dén 0,00001 g va chuyén vao
binh dinh mirc dung tich 10 ml (4.12). Hoa tan axit aristolochic-1 (3.7) va pha lodng béng axetonitrif (3.1)
dén vach. Ndng d6 dung dich chun géc, Cq, bidu thi bing microgam trén mililit (ug/mt), tinh bang Céng
thire (1):
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G, =2 x10°xP (M
Va ‘

Trong do:
m 14 khéi lwong cla axit aristolochic-1, tinh béng gam (g}
v 14 dung tich binh dinh mde, tinh bang mililit (& day vo = 10 mi);
P 2 d tinh khidt cta axit aristolochic-1;
108 la hé sb chuy&n ddi tir gam sang microgam.

Pé khang dinh lai ndng d6 chudn, tiém dung dich chudn gbc da chudn bj vao hé théng HPLC (4.8) dé
thu duoc phan tinh khiét, sau 66 Iy 1 mi pha loang bang etanol (3.3) dén S mi va doc 89 hap thu trén
may quang phd (4.7) & buwdc song 390 nm. Ndng dd dung clia chat chuan, biéu thi bang microgam trén
mililit {pg/ml), dugc tinh bing Cong thire (2):

A 34129

X == x5x10°xf (2)
6500 1000

22

Trong do:
A; 1a do hap thu do duoc & burdc séng 390 nm;
6500 Ia hé sb tit phan tir (€) abi voi axit aristolochic-1 (ndng do tinh theo g.moll);
341,29 1a khéi lvgng mol cha axit aristolochic-1, tinh bang gam trén mol (g/mof);
f l1a dd tinh khiét cGa dung dich chudn gbc sau khi qua hé théng HPLC;
5 la do pha lodng (tir 1 mi thanh 5 mi).

Dung dich én dinh trong vong 30 ngay khi dwoc bdo quan tranh dnh sang va trong td lanh & nhiét dé
5°C +3°C.

LWU Y: Néng dé dugc khdng dinh lai trirGe khi pha cac chudn lam viéc.
3.9.2 Dung dich chuan lam viéc

Pha loang cac dung dich chuén & 6 mirc nbng @8 tir khoang 0,040 pg/ml dén 0,64 ug/mi trong hén hop
axetonitril — nude (50 + 50) theo Bang 1. Cac dung dich nay bén trong 14 ngay khi bao quan tranh &anh
sang va trong td lanh duy tri & nhiét 45 5°C £ 3 °C.
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Bang 1 - Chuén bi dung dich chuan Jam viéc

Chuin Nong d6 géc | Thé tich dung dich | Thé tich cudi cfm; | Néng do
pgfml gbe st dung ml ygfmi
ml
Duné dich chuan gbc lam viée 200 0,800 10 16,0

r 1 16,0 0,0625 25 0,0400
2 16,0 0,190 25 0,122

3 16,0 0,250 25 0,160

4 16,0 0,500 25 0,320

5 16,0 0,750 25 0,480

6 16,0 1,00 25 0,640

3.9.3 Panh gia sw phu hop ciia hé théng

Sau khi chudn bi cac dung dich chun géc va dung dich chuén [am viéc, higu nang coa hé théng HPLC (4.8)
duwoc xac dinh nhw sau: Tiém dung dich chuan lam viéc khodng 0,320 pg/ml it nhéat 5 ian fién tuc. DO
1éch chuan twong déi (RSD) clia dap tng & it nhat 5 1an tiém khéng quéa 2 %. Ngoai ra, tiém dung dich
chuén [am viéc khodng 0,0400 pg/ml it nhét 3 1an va tinh ty sé tin hiéu trén nhidu (S/N). Ty s tin hiéu
trén nhiéu phai > 10. Thoi gian lwu clia axit aristolochic-1 trong khoang 21 min + 3 min. Tée 86 dong

chay c6 thé dwoc didu chinh dé dat dwoc théi gian lku mong muén.

Céc diéu kién HPLC co thé can duoc thay dbi dé co dwoc hé thdng phu hop mong mudn.

4 Thiét bi, dung cu

St dung cac thiét b, dung cu phang thir nghiém théng thudng va cy thé nhw sau:
4.1 Can phan tich, ¢6 thé can chinh xac dén 0,00001 g.

4.2 May nghién loai nhd, loai ding d& nghién cafe hoac gia vi.

4.3 May lac.

4.4 Cot sic ki Idng hiéu ning cao (HPLC).

4.4.1 V&idau dé UV, vi du Zorbax SB-C18, 5 pm, kich thuéc 25 cm x duwdng kinh trong 3,0 mm.
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4.4.2 Véi dau do sic ki 1ong khéi phd bay ion, vi du Zorbax SB-C18, 5 um, kich thwéc 15 cm x
dwéng kinh trong 3,0 mm. '

4.43 V&i sac ki long khéi phd dau do 3 tie cwe, vi du Zorbax SB-C18, 5 ym, kich thwdc 5 cm x
dwéng Kinh trong 2.1 mm.

4.5 Sang, co 16 400 pm.

4.6 Hé théng sic ki 1dng khéi phd, béy ion hoac ba t& cuc

4.7 May quang phd tér ngoai-kha kién (UV-VIS), do d6 hap thu & budc séng 390 nm.
4.8 Hé théng HPLC, co trang bi detector t& ngoai kha kién (UV-VIS).

4.9 B loc xyranh, 13 mm véi mang loc PTFE c& 16 0,45 pm.

410 Hé théng di fiéu cho HPLC.

411 Hé thdng dir lidu cho sic ky 16ng phd khdi lvong.

4.42 Binh dinh mdrc, dung tich 10 ml.

CHU THICH Céc thiét bj trong duong o6 thé duge st dung. T4t ca cac dyng cy thiy tinh phai phi hop loai A,
5 Lay mau

M3u gl dén phong thtr nghiém phai dung 1a mau dai dién va khong bi hu hdng hoac thay ddi trong
sudt qua trinh bdo quan va van chuyén.

Viéc ldy mau khong quy Ginh trong tiéu chun nay. Néu khéng c6 tiéu chudn cu thé nao lién quan dén
san pham can phan tich thi cac bén ty thao thuan vé van dé nay.

6. Cach tién hanh

Cho vét fiéu nghién qua sang c& 16 400 pm (4.5), néu can va tron ky. Can khoang 2 g mau thlr cho vao
binh ¢6 nip day. Thém 100 ml dung mdi chiét (3.1). Léc téi thidu 30 min trén may lac (4.3) dat & ché do
{&c ¢d dinh. Pha loang dung dich thér v&i dung mdi chiét cho thich hop véi dwéng chudn, néu can.
Dung dich thr ¢6 thé dwoc bao quan lanh khéng qua 2 ngdy. Loc dung dich thir bang bé loc xyranh co
mang loc ¢& 18 0,45 um (4.9) rdi tién hanh phan tich HPLC va dinh leong. St dung céc thong s6 néu
trong Bang 2. Tiém tirng dung dich chuén lam viéc (3.9.2), mot bd & thoi diém bat ddu va mot b & thoi
diém két thic chay. Tiém dung dich chuin sau m&i 4 dung dich thir, bt d3u & mirc thép nhét, tiép dén
4 dung dich thér tiép theo, sau d6 [a dung dich chun cao nhét v.v... S& dung tat ca céc gia tri do duoc
clia dung dich chun dé dyng dudng chuén.
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Bang 2 — Théng s6 HPLC-UV

CotHPLC Zorbax SB-C18, 5 ym, dwdong kinh 3,0 mm x 25 cm, Agilent
Pha dong A 0,1% (thé tich) axit triflucroacetic — nuwoc
Pha dong B 0,1% (thé tich) axit triflucroacetic - axetonitril

Chwrong trinh tiém

_T;mc‘ri gian, min 1T % A - . % B Buwong gradient
i o | 80 ] 20 Khéng ap dung
25 30 - 70 e
- - — _...1 C e
31 80 20 1
40 80 20 Khdng ap dung
Detector detector hap thy UV (buée séng 390 nm)
Nhiét do cot, °C 40
Tée dd dang . Khodng 0.5 mlimin; tbc d6 dong phadi didu
chinh dwoc sao cho c6 thé thu dwoc thoi gian
luu mong mudn
Thé tich tiém, pl 25
Thoi gian tiém, min 40

b dudng gradient cho théy st chuyén d&i tuyén tinh.

7 Khang dinh bang sic ki iong khdi phd

Khi xac dinh bang LC-UV, axit aristolochic-1 xac dinh dwoc & ndng @6 > 2 pg/g, dwoc khang dinh bang
LC/MS/MS. Phé clia chét chudn dwoc siv dung & khang dinh sy cé mat cla axit aristolochic-1 so VGi
phd clia mdu & théi gian lwu trong te. Mi dién tich pic dwoc phat hién clia chudn hodc miu voi cac
ion con dwoc chia bang dién tich pic clia mét ion con véi dién tich pic ién nhit. Néu nhiéu mau va
chuan dugc tiém vao thi tinh trung binh tét ca cac ty 1& twong tng. D& khang dinh, ty 1& mau nén bing
+ 10 % ty 1& chuén trung binh (chénh Iéch sé hoc). Vi du, ty 1& trung binh clia chudn 13 50 %, thi ty &
mau 1a tir 40 % dén 60 %.

Céc diéu kién sac ki va ion hba duoc kiém soat dbi véi ba tie cuc néu trong Bang 3 va déi véi bay ion
néu trong Bang 4.

10
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Bang 3 — Cac didu kign sic ky déi véi sac ky 16ng khéi phé ba té cwe

Cot HPLC Zorbax SB-C18, 5 ym, dwirng kinh 2,1 mm x 50 mm, Agilent
Pha déng A Metanol 5,0 %, axit formic 0,1 %, va amoni axetat 10 mM trong nwéc da khir
ion
Pha dong B Axetonitril-metanol (1 + 1) chira axit formic 0,1 % (thé tich) va amoni axetat
10 mM trong nuwrérc 44 khir ion
Chwong trinh tiém
Théi gian, min A% B% Gradient
0 70 30 Khéng ép dung
13 30 70 12
15 0 100 1
16 70 30 1
20 70 30 Khéng 4p dung
Nhiét 46 cét, °C 40
Toc d5 dong, miimin 0.2
Thé tich tiém, pl 25

Bura miu

Phun dién tir dwwong (ES+)

Ché do

Dai khéi lwgng

Quét cac ion con dic treng,

dwell =0,25 s
Nhiét d6 ngudn, °C 150 |
Nhiét d6 héa hoi, °C 350
Téc d9 khi hoa hoi, ifh 600
Luu legng khi cone, Wh 60

Céc ion dwoc kidm soat trong

phép khing dinh khéi phd LC/MS

Hop chat

lon me (m/z) lon con (m/z)

Cone, V

Nang lwgng bén pha, eV

[axit aristolochic-1 + NHa]*

359,1 265, 281, 296

18

40, 40, 30

11
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Bang 4 - Cac diéu kién sac ky dbi véi sdc ky [8ng khoi phd bly ion

Zorbax SB-C18, dudng kinh 3 mm x 150 mm, Agilent

Cot HPLC
Pha dgng A axit formic 0,1 % (thé tich) va amoni axetat 0,1 % (khdi lwgngithé tich)
trong nwée da khiy ion
Pha déng B axit formic 0,1 % (thé tich) va amoni axetat 0,1 % (khdi lugngithd tich)
trong metanol
| Chwong trinh tiém
Théi gian, min % A %B gradient
0 80 20 Khong ap dung
20 0. 100 1t
21 80 20 1
25 80 20 Khong ap dung
Nhigt 85 cot, °C 40
Téc d§ dong, mLimin 0.5
Thé tich fiém, pL 30 ]
Dua_méu Béy ion
Ché ds
Scan déi ndng dd m/z 80 to 370
Dong phong dién, pA | 5
Nhiét d6 mao quén da gia 150
nhiét, °C
Nhiét d6 héa hoi, °C 450
Cai dat Ehi bay hoi 70
Cai dat khi b tro 20
| Cacion dwoc kiém soét trong phép khing dinh khéi phd bay ion
Hop chét lon me (m/z) lon D6 réng phan Néng lwgng va cham
_ tach (m/z) tuong déi, %
Axit aristolochic-1 358 298 2 30
Axit aristolochic-1 298,0 (tirion con | 251, 252, 2 35
X & trén) 268

12
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8 Tinh két qua

Durong chuan thu dwoc tir hdi quy tuyén tinh cla tat ca dién tich pic va nbng do cla chuén lam viéc.
Hé sb twong ddi (r) phai = 0,99500. X4c dinh ndng do axit aristolochic-1 clia mau da tiém t{r phan tich
hdi quy.

Ham lwong chét phan tich trong méu thir, X, dwoc tinh bang microgam trén gam (ug/g), theo Cong
thive (3):

_CxVxD
Tow

¥ (3)

Trong Gé:
C tandng db chat phan tich tir dudng hdi quy, tinh bang microgam trén mililit (pg/mi);
V I3 thé tich dung mdi chiét, tinh bang mililit (mi);
D 14 hé sd pha loang, néu c6;

W 1a khdi lvong mau thir, tinh bang gam (g).

9 Bao cao thlr nghiém

Bao cao thi» nghiém phai it nhat bao gdm cac thdng tin sau:

I

moi théng tin can thiét cho viéc nhan biét day dd vé mau;
- phwong phap l4y mau, néu biét;
— phwong phap thlr, vién dan tiéu chuan nay;

— moi diéu kién thao tac khéng quy dinh trong tiéu chudn nay hodc dwoc xem I3 tiy chon, cling véi
moi tinh hudng bat thudng c6 thé anh hwéng dén két qua;

~ két qua thir nghiém thu dwoc hodc néu kiém tra dd I3p lai, thi néu két qua cudi cing thu dugc.

13
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Phu luc A
(tham khao)

Két qua nghién ciru lién phong th nghiém déi véi axit aristolochic-1

Bang A.1 — Két qua nghién ciru lién phong thir nghiém déi véi axit aristolochic-1

Tén miu Trung S | RSD?P, | Sa° | RSDg? | S6PTN | Chisd S¢
binh, % % ngoai HorRat PTI
ralg g st

dur

Aristolochia manschuriensis, than 2610 44,9 1,72 222 8,51 2 1,7 8

Clematis armandii, than 694 lo0654| 942 |0,850| 12,3 1 10 9

Vién nén bd sung lidu cao, ré 12,8 208 | 1863 | 253 | 198 0 1,8 1C

Aristolochia spp. 20 pglg :

Aristolochia spp., & 1290 | 238 | 185 | 697 | 542 1,0 1C

Clemalis armandii, than, bd sung lidu 206 0,754 | 7,31 |0,875| 848 0 0.8 1C

thap Anistolochia spp. 10 pglg, ré

Stephania tetrandra, ré, bd sung lidu 10,0 118 | 11,8 | 1,82 | 182 0 16 1C

thap Aristolochia spp. 10 pglg, ré

Akebia Irifoliata, than, bd sung 783 |0518| 661 |0,807| 103 0 09 1C

it Aristolochia spp. 10 pglg, ré

Vién nén bd sung lidu thp 658 |0875| 133 |0875| 133 2 1,1 8

Aristolochia spp. 10 palg, ré

Stephania tetrandra, ré, bd sung lidu 16,7 0844 | 504 | 1,16 | 692 3 0.7 7

cao Aristolochia spp. 20 pglg, ré

Akebia trifoliata, than, bé sung flidu 150 10,780 | 525 | 205 | 13,7 0 13 1(

cao Aristolochia spp. 20 pglg. ré

Clematis armandii, than, bd sung lidu 20,5 0849 | 414 | 168 | 8,18 0 0.8 1(
| cao Aristolochia spp. 20 uglg, ré

Akebia trifoliata, than < 2,00 NAE NA NA NA 1 NA 9

Stephania tefrandra, ré < 2,00 NA NA NA NA 0 NA 1(

3 S 13 g8 léch chudn 13p lai.

© S la d 18ch chudn ti tap.
¢ RSDr d& léch chudn twong ddi tai lap.
¢ NA la khéng ap dung.

® RSDx & d§ 1éch chudn tvong déi 13p 1ai,

14



Thw muc tai liéu tham khao

[1] TCVN 7153 (ISO 1042), Dung cu thi nghiém béng thiy tinh — Binh dinh murc.
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