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L&i néi dau

TCVN 11938:2017 dugc xay dung trén ¢o s¢& tham khao ACAC 2007.03
Campesterol, stigmasterol, and beta-sitosterol in saw palmetto raw
materials and dietary supplements. Gas chromatographic method,

TCVN 11938:2017 do Ban ky thuat tiéu chudn quéc gia TCVNITC/FE
Dinh duwong va thie dn kiéng bién soan, Téng cuc Tiéu chuédn Do lwdng
Chét lwong tham dinh, Bo Khoa hoc va Cong nghé cong bd.
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Thwe pham bb sung va nguyén liéu thwe vat —
Xac dinh campesterol, stigmasterol va beta-sitosterol -
>hwong phap sac ki khi

“oodstuffs dietary supplements and raw botanical materials —
Jetermination of campesterol, stigmasterol, and beta-sitosterol —

5as chromatographic method

1 Pham vi ap dung

Tiéu chudn nay quy dinh phwong phap sac ki khi dé xac dinh campesterol, stigmasterol va beta-

sitosterol trong thure pham bd sung va nguyén liéu cé chira cg (saw palmetto).

2 Nguyén tic

Mau ther dwgc xa phong hoa & nhiét 36 cao voi dung dich kali hydroxit (KOH) trong etanol. Cac phan
khéng xa phong héa co chiva cac phytosterol (campesterol, stigmasterol va beta-sitosterol) dwoc chiét
bang toluen. Phytosterol dirgre dén xuét hoa tao thanh cac trimetylsilyl (TMS) ete va sau do dugc dinh
lvong bang sic ki khi (GC) véi detector ion héa ngon Itva hydro (FID).

3 Thubc thiv va vat liéu thi

Chi st dung thuéc thir tinh khiét phan tich va nwéc da khiy ion hodc nuwdc cb chét lugng twong dwong,
trir khi co quy dinh khac.

3.1 Dimetylformamid (DMF), dung dé do quang phd.

3.2 Hexametyldisilan (HMDS), loai ding d& tao dan xuét.
3.3 Dung dich kali hydroxit (KOH)

3.3.1 Dung djch kali hydroxit, 50 % (khdi hrong)

Hoa tan 500 g kali hydroxit dang vién trong 500 g nwéec.
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3.3.2 Dung dich kali hydroxit, 1 M

Hba tan 56 g kali hydroxit trong khodng 800 ml nwéc ngudi dung trong binh dinh mire 1 fit va pha lodng
dén vach.

3.3.3 Dung dich kali hydroxit, 0,5 M

Pha loang mdt phan dung dich kali hydroxit 1 M (3.3.2) v&i mét phén nuéc.
3.4 Trimetylclorosilan (TMCS).

3.5 Toluen, loai dung cho HPLC,

CANH BAO: Toluen la chét gdy mé & nong dé cao.
3.6 Natri sulfat, khan.

3.7 Bdng thay tinh, dang sei thiy tinh, 8 pm,

3.8 Axeton, logi diing cho HPLC.

3.9 Etanol, 95 %.

3.10 n-Heptan.

3.11 Chét chuan dbi chirng

3.11.1 Dung dich ndi chuin 5a-cholestan.

3.11.2 Campesterol, co dd tinh khiét > 95 %.

3.11.3 Stigmasterol, co do tinh khiét > 95 %.

3.11.4 Beta-sitosterol, cd dd tinh khiét > 95 %.
3.12 Chuén bj chéit chun

3.12,1 Dung dich ndi chuin 5a-cholestan

Can khoang 0,0100 g 5a-cholestan {3.11.1) cho vao binh dinh mirc dung tich 100 ml (4.18) va pha
lodng dén vach bing n-heptan (3.10) d& tao dung dich c6 ndng dd 0,100 mg/ml. Khi khéng si¥ dung,
bao quan dung dich & nhigt G phong, tranh anh sang va chudn bi méi néu cén.
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3.12.2 Chét chuan hiéu chuin séc ki khi

2an lvgng chinh xac campesterol, stigmasterol va beta-sitosterol, chinh xéac dén 0,1 mg, cho vao binh
finh mere dung tich 100 ml (4.18) sao cho ndng d6 clia tirng loai khoang 0,200 mg/ml. Pha loang dén
rach bing dimetylformamid (3.1) va tron bing cach dao chiéu binh nhidu Ian. Sau d6 pha loéng tiép
shat chudn dé thu dwoc 5 dung dich chét chudn trong dai ndng dd tir 0,00250 mg/ml dén 0,200 mg/ml
hu néu trong Bang 1. Khi khong s dung, bdo quan dung dich & nhiét dd phong, tranh anh sang. Chét
shudn n dinh it nhat 1 nam.

Béng 1 — Chat chuan hiéu chuan

S6 chuan | Thé tich trung gian | Thé tich“cuéi Néng dé

mi mi mag/ml

1 Khong st dyung 50 0,200

2 25 . 50 0,100

3 25 50 0,0500

4 10 50 0,0100

5 25 50 0,00500

6 25 ) 50 0,00250

4 Thiét bj, dung cu
Str dung cac thiét bi, dung cu phong thir nghiém théng thudng va cu thé nhu sau:

4.1 Ong ly tam, thiy tinh Pyrex sé 13, dung tich 15 ml, da silan héa. Dung thubc thi silin hoa c6 ban
s&n dé silan hoa dng. Thuc hién theo hwdng dan clia nha sén xuét vé qué trinh silan héa. Trudc moi
tan tai st dung, can lam sach éng bang nwéc, etanol, hexan, axeton va lam khé & 100 °C trong ta sdy.

4.2 Nip ong ly tdm bang chit déo.
4.3 H@ théng sic ki khi, voi detector ion hoa ngon Iva hydro.

4.4 Cdt mao quan, kich thuwdc 25 m x 0,32 mm x d6 day 0,17 gm, mang film silicon metyl-phenyl 5 %
lién két ngang hodc cao su silicon metyl héa.

4.5 Ong dan mau (inlet) da kh hoat héa nhdi bong thay tinh.
4.6 Lo cdt c6 dit chwong trinh nhiét

4.7 May cd quay.
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4.8 May khudy tir c6 gia nhiét, co thé kidm soat dwoc nhiét d6 va didu chinh duoc tée do.
4.8 WMicropipet, dung tich 100 pl va 200 pl.

4.10 May tron Vortex.

4.11 Can phan tich, co thé can chinh xac dén 0,0001 g.

4.12 May ly tam, c6 thé tao duoc lyc ly tm khodng 3300 g.
4.13 Binh cu day phing, c6 thé dun sdi, dung tich 125 ml.
4.14 Binh non, c6 ndp day, dung tich 125 ml, 250 m!, 300 ml.
4.15 Pipet,

4.16 Phéu chiét, dung tich 500 ml.

417 Lo tiém.

418 Binh dinh mirc, dung tich 100 ml.

4.19 Dia thiy tinh.

4.20 Bo sinh han.

421 Phéu thiy tinh.

5 Lay mau

Mau gl dén phong thir nghiém phai dung 1a mau dai dién va khang bi hw hdng hodc thay dbi trong
sudt qu4 trinh bdo quan va van chuyén,

Viéc lay méu khéng quy dinh trong tiéu chudn nay. Néu khdng cé tiéu chuan cu thé nao lién quan dén

san phdm céan phan tich thi cac bén tw thao thusn vé van dé nay.

6 Cach tién hanh
6.1 Chuén bj mau th

Dung can (4.11), can lwong mAu da ddng nhét thich hop tir 2,00 g dén 3,00 g, chinh x4c dén 0,01 g,
cho vao binh nén dung tich 250ml hodc 300 ml (4.14). DAt thanh khudy tir vdo binh va thém 40 ml
etanol 95 % (3.9) va 8 ml dung dich kali hydroxit 50 % (3.3.1).
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D4t binh trén may khudy tr ¢6 gia nhiét (4.8) véi mat b sinh han (4.20) kém theo, bat may khudy t cé
gia nhiét va cho chay hdi lwu trong 80 min + 10 min. B& dam bao xa phdng héa hoan toan, thinh thodng
kidm tra phan mau thi? va phén tan cac cyc nho bing dia thuy tinh (4.19) hodc béng cach thém dung
dich kali hydroxit vao phan mau thir khi khudy.

Sau khi chay hdi lwu, ngirng gia nhiét va thém 60 ml etanol 95 % (3.9) qua phia trén cta bd sinh han
trong khi van khudy dung dich.

CANH BAO: Thém mét cich cin than dé tranh ban cdn tir binh ngung.

Khudy lién tuc va sau khoang 15 min thi [y binh ra khéi bd sinh han, day ndp va lam ngudi dung dich
3én nhiét dd phong. Dung dich thir 6n dinh dén 1 tudn néu day kin.

6.2 Chiét

Thém 100 ml toluen (3.5) (V) vao phan méu thir 43 xa phang héa (6.1) trong khi van khudy bing may
khudy tr (4.8). Rot dung dich vao phéu chiét dung tich 500 ml (4.16) khang trang rira. Thém 110 mi
dung dich kali hydroxit 1 M (3.3.2) va lic ky trang it nhét 20 s. Dé cho tach 16p va gan bd I6p nwée phia
dudi. Thém 40 ml dung dich kali hydroxit 0,5 M (3.3.3) vao phéu chiét, ddo chiu phéu va khudy nhe it
nhét 10 s. Gan bd Iép nudc phia dudi.

Dung 40 mi nwoe @& rira Iép toluen bing cach xoay nhe phéu chiét. Dé cho cac |&p phén tach va gan
b6 pha nudc. Lap lai thao tac riva nwéc it nhét 3 1an, lic ky mbi lan rira. Néu xuét hign qua trinh nha
héa thi thém mét lvgng nho etanol 95 % (3.9), khudy lugng chira trong phéu, dé cho tach 16p va tiép
tuc riva bang nwéc. Sau 1an rira cudi cing, 1&p toluen phai trong hoan toan.

CHU THICH Muzc @6 l4c 14 rdt quan trong, cin dam bdo lc k¥ va nhe nhw quy dinh néu trén,

R6t lop toluen & phia trén phéu chiét vao phéu thiy tinh (4.21) da ndt béng thay tinh (3.7) va khodng
20 g natri sulfat khan (3.6) vao binh nén dung tich 125 ml (4.14) ¢ chira khoang 2 g natri sulfat. Bay
nép binh va khudy lrong chia trong binh. D& hén hop yén it nhat 15 min. Dung dich thi co thé gity
< 24 h néu dbng kin.

Dang pipet (4.15) iy 25 mi dich chiét (Vz) cho vao binh ciu day phang dung tich 125 ml (4.13), dun séi binh
va dé bay hoi @én khé trong may c6 quay (4.7) & 55 °C + 3 °C. Thém khodng 3 ml axeton (3.8) va lam
bay hoi Gén khd mdt I&n nira. Hoa tan lwong cén trong 3,0 mi (Vs) dimetylformamid (3.1). Néng 66 cubi
cling clia campesterol, stigmasterol va beta-sitosterol trong dimetylformamid phai ndm trong dai dung
dich chun 1am viéc. Néu ndng do phan mau thi» ndm ngoai dwérng chuan khi dinh fugng bing sic ki
khi thi thay ddi fweng dich chiét toluen (V2) dugc bay hoi hodc thé tich dimetylformamid (Vs) dwoc st
dung @& hoa tan c&n hodc ¢a hai, sao cho ndng dé cudi ciing clia campesterol, stigmasterol va beta-
sitosterol trong DMF ndm trong dai ndng G chudn. Néu phan mau thir chi*a it hodc khong chira
campesterol, stigmasterol hoac beta-sitosterol thi 14y 75 ml dich chiét toluen dé 1am khé va hoa tan lai
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trong 2 ml dimetylformamid 1& dG d& phat hién campesterol, stigmasterol hodc beta-sitosterol & néng do
1,00 mg/100 g trong 1 g mau ther.

6.3 Tao din xuit

Ding pipet (4.15) 14y 1,0 ml dung dich chudn lam viéc (3.12.2) va dich chiét (6.2) cho vao cac ng ly tam
dung tich 15 ml (4.1) riéng biét. Thém vao méi éng 0,2 mi hexametyldisilan (3.2) va 0,1 ml
trimetylchlorosilan (3.4). Day nép éng va lac ky 30 s trong may tron Vortex (4.10). D& yén dung dich
15 min & nhiét dé phéng. Thém vao méi ng 1,0 mi dung dich néi chuan Sa-cholestan (3.12.1) va 10 mi
nudc, Day nap éng, 1ac ky 30 s va ly tam khodng 2 min. Chuyén madt phan I&p heptan (phia trén) vao lo
tiém (4.17), c&n dam bdo khéng ¢6 1&p nuére dugce chuyén vao. Chét chudn va dung dich thlr da tao
dan xuét phai dugc phén tich trong vong 24 h.

6.4 Phép xac dinh

Cac diéu kién sic ki: phan tich cac chun va mau theo cac didu kién thiét bi:
- ¢ot: cot mao quan (4.4).
- detector: ion héa ngon Itra hydro.

~  nhiét 39: nhiét 36 c6t 190 °C, gitr 2 min; tdng 20 °C/min dén 230 °C, gi* 3 min; tang 40 °C/min
dén 255 °C, giv 25 min; nhiét 46 tiém mau: 250 °C; nhiét d§ detector: 300 °C.

- tbe dd dong: khi mang: 2 ml/min; dwong xa khi chia dong: khoang 15 ml/min heli, théi khi heli
3 mi/min (ty s6 chia dong phai dat khoang 7);

khi b tro heli: 20 mi/min;

|

— hydro: 35 ml/min;

khdng khi: 280 mimin.

thé tich tiém: 1 pl

Tiém it nhat mot day chét chudn hiéu chuin GC (3.12.2) khi bit ddu chay va khi két thic chay. Phai
chay mét dung dich chét chun sau mbi mau dé tranh kha nang chét phan tich bi vwot tin hiéu. Tich
phén cac pic mau va pic chudn can dugc thire hién chinh xac theo cling mét cach, ot nhét 1a ha cac
pic t6i dwdng nén, khi cb pic chét phan tich bi vrot qua. Dung dich thir pha lodng ¢6 ndng dd cao can
dugc pha lodng dé ndm trong dai chat chuin.

10
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6.5 Dwng dwong chuan

Dwng dwong chudn tiy ty 1& ctia dién tich ch4t chudn va dién tich cla chat ndi chuan theo tirng mirc
ndng 5. Duong chuln dwoc dung riéng cho tirng chét phan tich, tuong (eng véi phuong trinh hdi quy
tuyén tinh cda dwdng chun:

y=nmx+b (1)
Trong dé:
y la dién tich pic twong déi (ty sé cla dién tich chat phan tich/dién tich chét néi chuan);
m & dg déc cliz dwong hdi quy tuyén tinh thu dugc t dwdng chudn;
x 13 ndng 68 cda chat phan tich tim dweec, tinh bang miligam trén mililit (mg/mt);

b 14 giao diém gitra dudng tuyén tinh v&i truc y.
8 1
CHU THICH: Cé thé sl dyng hé sb (— ) dé thu dirge phurong trinh dwding tuyén tinh chép nhén dwec & ndng 69 chét chudn
X
thdp hon.
7 Tinh va biéu thi két qua

Ham lwong tirng thanh phan phytosterol trong phan mau thi, X, tinh bang miligam trén 100 g phan
méu thir, theo Cdng thire (2):

V. x V.
=Cx-1—2 %100 2
X XMXVZXO (2)

Trong dé:

Wi 1a khdi lwong phan mau thir, tinh bing gam (g);

Vi 14 thé tich toluen dwoc st dung trong qua trinh chiét, tinh bang mililit (ml);

V2 13 phan chét chiét dwoc sy kho, tinh bang mililit (ml);

Vs la thd tich cia DMF dwoc st dung dé hoa tan cén, tinh bang mililit (ml).

C la ndng 46 chét phan tich xac dinh dugc theo 6.4, tinh bing miligam trén mililit (mg/mf).
8 Bao cao thir nghiém

B4o céo thir nghiém phai it nhat bao gom cac thong tin sau:

"
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moi thong tin cén thiét cho viéc nhan biét ddy 4G vé mau;
— phuong phap lay méu, néu biét;
- phuong phép thy, vién dan tiéu chudn nay;

— moi diéu kién thao tac khong quy dinh trong tiéu chuan nay hodc duec xem 14 tly chon, cling voi
moi tinh huéng bét thudng ¢ thé anh hudng dén két qua;

— két qua thir nghiém thu dwoc hodic néu kiém tra dd I3p lai, thi ndu két qua cudi cliing thu dugc.

12



Phu luc A
(tham khao)

Két qua nghién clru lién phong thir nghiém

TCVN 11938:2017

Bang A.1 — Két qua nghién clru lién phong thir nghiém déi véi campesterol, stigmasterol va

beta-sitosterol trong thwe phiam bo sung

Tén miu thir Kétqui | S, |RSD?®, | Sk |RSDs?%,| sé |chisé| D6 | sé
of b of d H &
trf.mg Yo Yo pho:‘lg HorRat thu pho‘ng
binh, thir hoi, %| the
mg/100 g nghiém nghiém
ngoai fé tham gia
Campesterol

Cao tlr qua co (Serenoa 58,8 6,21 10,6 6,21 10,6 1 1,72 NA® 9
repens) sdy khé va chiét
bing CO2
Chét chiét thdo dugc 279 | 484 | 173 | 630 | 226 0 329 | 998 10
Idng: Cao tir qua co
(Serenca repens) sy khd
va chiét béing CO;
Bot qua co 45 % 321 5,01 15,6 5,01 15,6 2 2,33 NA 8
Dich chiét tr qua co két 46,3 2,38 5,14 4,55 9,83 2 1,55 NA 8
hop vé&i ré cy thm ma
Vién nén hén hop qua co 131 7,63 5,82 15,4 11.8 0 2,16 NA 10
va pygeum lycopen
Bot qua co 5,16 0411 795 | 0670 13,0 1 147 NA 9
Qua co khéng ¢6 cbn 1,12 0,110 975 (0,187 | 166 1 1,50 NA 9
Prostasan™ Prostata 58,4 402 | 6,89 520 8,91 0 1,45 NA 10
Capiutos
Dich chiét thao mac 1,95 0,23¢{ 11,8 | 0,327 16,7 0 1,63 NA 10
ProstActive® Once Daily 57,6 4,08 7,08 531 9,21 0 1,50 NA 10
Cao thdo méc da chuén 51,8 | 295 | 570 | 468 | 9,03 1 1,45 NA 9
héa Pygeum va qua ¢o
Cao qua co NIST 52.3 2.06 3.83 417 7.97 2 128 NA 8
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Bang A.1 (tiép theo)

Tén miu thi Kétqua | S,* |RSD® | Se® |RSDe% | S6 | Chisé | Do sé
of b of d H
trung o % phéng HorRat Ehu phor\g
binh, thi héi, %| thir
mg/100 g nghiém nghiém
ngoai 1é tham gia
Stigmasterol
Cao tir qua co (Serenoa 32,8 627 | 191 | 627 | 191 0 286 | NA 9
repens) s8y khd va chiét
béng CO2
Chét chiét thio dugc 167 | 1,70 | 102 | 291 | 175 1 2,36 | 111 9
I6ng: Cao tir qua co
(Serenoa repens) séy kho
va chiét bing CO2
Bot qua co 45 % 172 369 | 215 | 459 | 267 1 362 | NA 9
Dich chiét tir qua co két 150 | 1,88 | 126 | 3,14 | 210 2 279 | NA 8
hop voi ré cay thm ma
Vién nén hén hop qua co 120 575 | 481 | 12,0 ] 10,1 0 1,83 | NA 10
va pygeum lycopen
B6t qua ¢ 380 |0206| 541 [0687| 18,1 1 1,95 | NA 9
Qua co khong c6 cbn <1,00 | NA | NA 0 0 2 NA | NA 8
Prostasan™ Prostata 314 | 29 ] 923 | 3,01 | 958 0 1,42 | NA 10
Capiutos
Dich chiét thdo moc 156 |0,164 | 11,9 |0,229| 14,8 2 1,39 | NA 8
ProstActive® Once Daily 31,3 | 1,12 | 35 | 2,88 | 9,18 1 1,36 | NA 9
Cao thao méc da chuan 379 | 151 | 399 | 525 | 13,8 1 211 | NA 9
hoa Pygeum va qua co
Cao qué co NIST 249 | 566 | 22,7 | 585 | 235 2 337 | NA 8
Beta-Sitosterol
Cao tir qua co (Serenoa 192 238 | 124 | 238 | 124 0 2,42 | NA 10
repens) say khé va chiét
bing CO
ang CO2 _}
Chét chiét thao dwoc 97,7 | 116 | 11,9 | 128 | 131 1 2,31 111 9
I5ng: Cao tir qua co
(Serenoa repens) say kho
va chiét bing CO;
Bot qua co 45 % 109 14,5 13,3 1686 15,3 1 2,73 NA 9
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Bang A.1 (két thic)
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Tén mau tho Kétqua | S° | RSDY, | Sr° | RSDg% | Sé Chisé | Do So
¢/ b aos d - A
trung Yo Yo phoéng HorRat Ehu phortg
binh, thir hoi, %| thi
mg/100 g nghiém nghiém
ngoai lé tham gia
Dich chiét tlr qua co két 175 12,2 | 7,00 | 122 | 7,00 2 1,35 NA 8
hop voiré cay tim ma
Vigén nén hén hop qua co 352 13,0 | 3,70 | 20,1 5,72 2 1,22 NA 8
va pygeum lycopen
Bot qua co 28,5 2,30 | 8,10 | 550 19,3 1 282 NA 9
Qua co khéng c6 cén 2,49 1,09 | 439 | 1,09 | 439 1 4,45 NA 9
Prostasan™ Prostata 181 954 | 527 | 954 527 2 1,02 NA 8
Capiutos
Dich chiét thao méc 8,03 1,03 | 128 | 1,15 | 144 0 1,74 NA 10
ProstActive® Once Daily 170 132 7.77 17,8 10,5 0 2,01 NA 10
Cao thao mdc da chudn 430 206 | 479 | 227 5,28 2 1,16 NA 8
hba Pygeum va qua co
Cao qua co NIST 168 797 | 473 | 225 13,4 1 2,56 NA 9

* S D6 lech chudn I3p lai

b RSD, D6 léch chudn twong ddi lap lai
¢ Sr D8 léch chudn téi lap

4 RSDr D& l&ch chudn twong ddi tai l4p

¢ NA khéng ap dung
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