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PHU LUC 10
10.22 PINH LUQGNG VITAMIN D

Céac quy trinh sic ky long sau day duqc ap dung cho dijnh
lrong vitamin D nhu la mgt thanh phin dugc chit, mét
thanh phan trong thuc pham b sung, hofic mdt thanh phﬁn
trong cac dang thudc.

Trong qua trinh dinh lu‘ong, vitamin D, phai bao v¢ cac
dung dich hodic din xuét tir dung dich thir, dung djch chudn
tranh khong khi va anh sang b.in;, y cach sir dyng khi tro va
thuy tinh mau.

Trong cic quy trinh dudi ddy, su dung vitamin D
(colecalcnferol hodc ergocalciferol) 1am chuan phai phu
hop voi dang hoa hoc did néu trong cong thirc bio ché cua

san pham.

Quy trinh 1
Quy trinh 1 bao gbm qua trinh chun bj miu khéng cin
diéu chinh pH sirdung dlmethyl sulfoxid dé hoa tan cac ta
dugc trong mau; sau do chiét long - long bang hexan va sir
dung sic ky pha thuan véi cot nhdi pha tinh aminopropyl-
silan. St dung quy trinh 1 dé x4c dinh vitamin D la thanh
phén don 1€ hoidc két hop v6i cac vitamin va khodng chit
khéc trong cong thire bao ché.
Trir khi ¢6 chi din khéc trong chuyén luén riéng, dung dich
chuan, dung dich thir va dung dich pht hop hé théng duge
chudn bj nhu sau:
Pha déng: n-hexan - isopropanol (99 : 1).
Dung dich chudn: Dung dich chira 2 pg/ml colecalciferol
chuén hoic ergocalmferol chuén trong n-hexan ( 17).
Dung dich phit hop hé thong: Pun nong mot thé tich dung
dich chuén & 60 °C trong 1 h dé déng phan héa mét phan
vitamin D (colecalciferol hodc ergocalciferol) thanh tién
chit trong img cua no.
Dung dich thir véi vién nén: Nghién min it nhét 20 vién.
Liy mot lucmg bot vién, khong qua 7,5 g, tuong duong
véi it nhat 0,1 mg vitamin D ¢ dang colecalciferol hodc
ergocalciferol, vao éng ly tdm c6 nip xody bing polytef.
Thém khoang 2 ml dtmethyl sulfoxid (TT) va khoang 3 ml
n-hexan (TT) trén mdi gram bot, lic 45 min trén may lic
trong céch thuy ¢ 60 °C (chuy: thiét lap may lic phai dam
bao cac ong duorc tron déu va manh dé dat @ thu héi chinh
xac). Ly tam & téc d 3000 r/min trong 10 min va ding
pipet chuyén 16p hexan vao binh dinh mirc. Thém 3 ml
n-hexan (TT) trén mbi gram bot vao 16p dimethyl sulfoxid,
lic k¥ trong 5 min va dung pipet chuyén 16p hexan vao
cung mot binh dinh mic. Lap lai qua trinh chiét néy 3
lin nira. Pha loang dich chiét trong binh dinh mirc bang
n- hexan (TT) dén vach. Pha lodng dung djch thu duorc néu
can, bang n-hexan (TT) dé thu dugc dung djch c6 nong dd
colecalciferol hoac ergocalciferol 1 2 pg/ml.
Dung djch thir voi nang: Chuyén toan b thubc trong it
nhat 20 nang vao binh chira thich hgp, trén déu va can. Lay
mot lugng thude trong nang, khong qua 7,5 g, tuong dwong
véi it nhat 0,1 mg vitamin D & dang colecalciferol hodc
ergocalciferol, vao 6ng ly tim c6 nip xody bing polytef
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(Chi y: v&i nang gelatin clmg, cit vo nang, chuyén vé va
thudc bén trong vao dung cy thich hgp va nghlén thanh
khdi ddng nhat. Liy mot phan lugng ddng nhat, twong
duong vai it nhét 0,1 mg vitamin D & dang colecalciferol
hogc ergocalciferol, vao éng ly tim c6 nip xody bing
polytef). Tién hanh tiép nhu md ta & Dung djch thie véi
vién nén tu ”Them khoang 2 ml dimethyl sulfoxid (TT) ....”
Diéu kién sdc ky:

Cot kich thude (15 cm = 4,6 mm) dugc nhoi pha finh
aminopropyl-silan (NH;) (3 pum).

Detector quang phd tir ngoai dat & budc song 265 nm.

Tbec 4§ dong: 1 ml/min.

Thé tich tiém: 100 pl.

Cdch tién hanh:

Kiém tra tinh phil hgp cua hé théng: Trén sac ky dé ciia
dung dich phu hgp hé thong, d6 phan giai giira pic & dang
vitamin D va pic tlen chat twong trng cua né khong nho
hon 10. Dé léch chuan tuong dbi cua dién tich pic vitamin
D thu dugc tir 6 lan tiém lap lai dung dich chuan khéng
16m hon 3,0 %.

Tinh ham lugng coiecalciferol (C;7Hyu0O)  hoac
ergocalciferol (Cy3HyO) trong mau thir dua vao di¢n tich
pic thu dugc trén sac ky db cua dung dich chuan, dung
dich thir va ham lugng C,7Hs,O hodc ngH“O trong
colecalciferol chuin hodc ergocalciferol chuén va nhin
vGi 1,09 14 hé s6 hiéu chinh dé tinh lugng tién vitamin D
trung binh cé trong dung dich thir.

Quy trinh 2

Quy trinh 2 sir dung natri bicarbonat la chat chong
oxy hoéa (cé sinh khi), lecithin la chat dién hoat, ding
dimethyl sulfoxid va tiép theo 12 dung dich ac:d sulfuric
trong methanol lam méi tmcmg phén tan rnau va dung
2,2,4-trimethylpentan dé chiét vitamin D khoi nén mau. Sir
dung sac ky pha thuan vai cot nhdi pha tinh polyvinylalcol
(L24). Quy trinh nay cling phu hgp dé xac dinh vu;amm A
va E ¢6 trong cong thirc (cén diéu chinh lugng mau thir va
bude séng phat hién).

Trir khi ¢6 chi d4n khac trong chuyén luan riéng, dung dich
chuén, dung dich thir va dung dich pht hgp hé théng dugc
chuén bi nhur sau:

Pha dong: n-hexan - tert-butanol (98,75 : 1,25).

Dung djch acid sulfuric 3 N trong methanol: Thém rit cin
than 9 ml acid sulfuric (TT) vao 80 ml methanol (TT) trong
binh dinh muc 100 ml. Dé ngudi va thém methanol (TT)
dén vach.

Dung dijch natri ascorbat-pyrogallol: Chuyén 10 g narri
ascorbat (TT) va 5 g pyrogallol (TT) vao binh dinh mirc
100 ml, thém mwde dé hoa tan. Thém 1,7 ml acid sulfuric
(TT) va pha lodng dén vach bang nudoc.

Dung dich lecithin: Dung dich chira S mg/ml lecithin (TT)
trong 2,2,4-trimethylpentan (TT).

Dung dich chudn: Dung djch chira 1 pg/ml colecalciferol
chuin hodc ergocalciferol chuin trong 2,2 4-trimethyl-
pentan (TT).
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Dung djch phit hop hé théng: Pun néng mét thé tich dung
dich chuan ¢ 60 °C trong 1 h dé ddng phan héa mot phan
vitamin D (colecalciferol hoic ergocalciferol) thanh tién
chat twong tmg cua né.

Dung dich thir véi vién nén: Nghién min it nhét 20 vién nén.
Lay mot lugng bot vién twong dwong véi it nhat 0,1 mg
vitamin D. Thém 0,5 g natri bicarbonat (TT), 1,5 ml dung
dich lecithin va 12,5 ml 2,2 4- -trimethylpentan (TT) va
tron déu trén méy lic xoay. Thém 6 ml dung dich natri
ascorbal-pymgallol lac cham, va dé khi thodt ra. Tiép tuc
lic cho dén khi ngimng sinh khi, sau d6 lic thém 12 min.
Thém 6 ml drme(hyl Su/fOJl‘ld (TT), tron trén may lic xody
dé tao thanh hén djch va lic trong 12 min. Thém 6 ml dung
dich acid sulfuric 3 N trong methanol, trén trén may lic
xody dé tao thanh hdn dich va lic trong 12 min. Thém
12,5ml 2,2,4- rnmethy!peman (TT), tron trén may lic xody
dé tao thanh hdn dich va lic trong 10 min. Ly tam trong
10 min dé pha v& nhi trong va lam trong phén dich phia
trén. Néu can, pha lodng chinh xac mét thé tich phan dich
trong phla trén v0'1 2,2,4-trimethylpentan (TD dé thu duge
nong d6 gin voi ndng dé cua dung dich chuén.

Dung dich thi v6i nang: Can it nhat 20 nang. Dung ludi
dao séc, can thn m& nang ma khong lam mét vé va chuyén
toan bo lrong thudc bén trong vao coc cé mé 100 ml. Rira
sach phan vé bing ether va lam khé vo nang bing ludng
khong khi khé. Can vo nang réng va tinh khdi lwgng cia
toan b lugng thuc bén trong nang. Ly mét lrong thube
trong nang tuong dwong vdi it nhat 0,1 mg vitamin D ghi
trén nhan dudi dang colecalciferol hodc ergocalciferol.
Tién hanh tiép nhu mé ta & Dung dich thir véi vién nén tix
“Thém 0,5 g natri bicarbonat (TT)....”

Diéu kién séc ky:

Cot kich thwde (25 em x 4,6 mm) duge nhdi pha tinh
polyvinylalcol (L24) (5 pm).

Detector quang phd tir ngoai dat & budc song 265 nm.
Téc d6 dong: 1 ml/min.

Thé tich tiém: 40 pl.

Cdch tién hanh: _
Kiém tra tinh phi hop cta hé thong: Trén sic ky do cia
dung dich phil hgp hé thdng, d6 phén giéi gitra pic & dang
vitamin D va pic tién chat twong (mg cua né khong nho
hon 4,0. D6 léch chudn tuong dbi cia dién tich pic vitamin
D thu dugc tir 6 lin tiém lap lai dung dich chuén khong
16m hon 3,0 %.

Tinh ham lugng colecalcifeml (C,;H44O) hodc ergo-
calciferol (Cy5HasO) trong méu thir dwa vao dién tich pic
thu dugc trén sic ky dd cua dung djch chudn, dung dich
thir va ham lugng C,;H,440 trong colecalciferol chudn hoic
ham lugng C,4H4,0 trong ergocalciferol chuén,

Quy trinh 3
Quy trinh 3 phil hgp véi méu thir c6 ta dugce tan hogc phén
huy trong moi truomg kiém. Quy trinh ndy bao gbm qué
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trinh xa phong héa dung dich thir, sau do chiét long - long
bing hexan va lam sach bing chiét pha rin (SPE) dung
hdn hgp methylen clorid - isopropanol (99,8 : 0,2) dé rira
giai. Dung dich chuén va dung dich thir dugc tién hanh cac
budc twrong tw nhau dé b lugng hao hut trong qua trinh xir
ly miu. Dich nra giai sau 6 mang di bay hoi va hoa tan
cin thu dugce trong acetonitril trrge khi tiém mau. Ding
sic ky pha dao dé tach chét cin phan tich.

Trir khi ¢6 chi dan khac trong chuyén ludn riéng, dung dich
chuén, dung dich thir va thude thir duge chuén bi nhur sau:
Pha dong: Acetonitril - methanol (91 : 9).

Acid acetic lodng: Pha loing 1 thé tich acid acetic bing
(TT) thanh 10 thé tich bing muoc.

Dung djch phenolphtalein: Dung dich chira 10 mg/ml
phenolphialein (TT) trong ethanol 96 % (TT).

Dung dich kali hydroxyd: Hoa tan can thin 14 g kali
hydroxyd (TT) trong hdn hop gdm 31 ml ethanol (TT) va
5 ml pude. Ding dung dich trong ngay.

Dung méi chiét: Methylen clorid - isopropanol (99,8 : 0,2).
Cot chiét: Cot nhdi silica véi ty 1€ khdi lugng chit hip phy
trén thé tich ct 1a 500 mg/2,8 ml hodc twong duong. Chi
y: dé can béng cot, ddu tién rira cdt bang 4,0 ml hén hop
methylen clorid - isopropanol (4 : 1) truéc, sau d6 nira tiép
bﬁng 5,0 ml dung méi chiét, khong dé cot kho.

Dung dich chuédn géc: Dung dich chira 0,2 mg/ml
colecalciferol chudn hodc ergocalciferol chuin trong
ethanol (TT). Ding trong vong 4 tuan sau khi pha, bao
quén trong ti da.

Dung dich chuén: Pha lodng mét thé tich dung dich chudr
gbe bﬁng ethanol (TT) dé thu duoc ndng do colecalcifero
chuin hoic ergocalciferol chudn 1a 5 pg/ml (ding dung
dich thu dwoc trong ngay). Chuyén 2,0 ml dung dich thu
dugc vao binh nén dung tich 125 ml c6 nat mai.

Thém 15,0 ml nuwde va 15,0 ml dung dich kali hydroxyd,
ddy nut va lic 30 min trong cich thiy ¢ 60 °C. Dé nguéi vé
nhiét d¢ phong va chuyén lugng chira trong binh nén sang
binh chiét dung tich 250 ml. Thém 15,0 ml mede vao binh
non, day nut, lic manh va chuyén toan bd lugng nudc nay
vao binh chiét. Trang binh nén bing 60 ml n-hexan (TT)
va chuyén dich trang vao binh chiét. Dy nit binh chiét,
lic manh trong 90 s va dé yén trong 15 min dén khi cac
16p tach ra va rat bo lép nuée. Thém 15,0 ml mede vao lop
hexan trong binh chiét, ddy nit va lic manh. Dé yén trong
10 min dén khi cac 16p tach ra va rit bo 16p nude. Thém
l glot dung dich phenolphtalein va 15,0 ml nwéc vao binh
chiét. Thém ting giot acid acetic lodng, vira thém vira lic
déu cho dén khi 16p nude thanh trung tinh. Dé yén trong
10 min dén khi céc I6p tich ra va rt bo l6p nude. Loc
I&p hexan qua natri sulfat khan (TT) vao binh ciu 100 ml
(ding mjt miéng bdng nhé hd trg). Trang phéu va natri
sulfat khan bing vai mililit n-hexan (TT), va thu djch ria
vio ciing binh céu. Lim bay hoi hexan trong binh céu trén
thiét bj ¢6 cét quay & 50 °C dén khé. Thém ngay 2,0 ml
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dung moi chiét dé hoa tan cin. C huyul dung djch ndy san&,
el chiét pha rin mdi duge cin bing xong Trang binh chu
bing 1,0 ml dung moi chiét va chuyén vao cot. Rira p gidi
ot bang 2,0 ml dung mdi chiét, va logi bo phun nay. Tiép
tuc rira gidi ¢t bang 7,0 ml dung mai chiét va thu dich
rira gidai vao mot binh thich hop. Dit binh vao bé nude dm
duge duy tri ¢ 42 °C va 1am bay hoi dung méi bing dong
khi nitrogen. Thém ngay 2,0 ml acetonitril (TT) dé hoa ciin
va sir dung dung djch thu duge dé tiém sic ky.

Dung djch thir cho vién nén: Nghién min it nhit 20
vién. Ly mdt lugng bot vién trong duong vai 10 g
colecalciferol hofic ergocalciferol vao binh nén dung tich
125 ml ¢6 nit mai. Tién hanh tiép nhu mé (4 & Dung djch
chudn tr “Thém 15,0 ml medie va 15,0 ml dung dich kali
hydroxyd...”.

Dung dich thir cho nang: Can it nhét 20 nang. Ding ludi
dao sic, cin thin mé nang ma khong 1am mét vo va chuyén
10dn bo lugng thude bén trong vio cbe c6 mo 100 ml.
Rira sach phin vo bing ether va lam khd vo bing ludng
khong khi khé. Can vo nang rdng va tinh khéi lugng cua
toan bg lugng thude bén trong nang. Liy mot lugng thude
trong nang tuong duong véi 10 pg ergocalciferol hoiic
colecalciferol vao binh nén dung tich 125 ml c6 nit mai.
Tién hanh tiép nhu mé ta & Dung dich chuan tir “Thém
15,0 ml nwde va 15,0 ml dung dich kali hydroxyd...”.
Diéu kién sdc ky:
Cot kich thude (25 cm x 4,6 mm) dugce nhoi pha inh C
(5 pm).
Nhiét d§ cot: 27 °C.

Detector quang phé tir ngoai dit & buge séng 265 nm.
Téc do dong: 0,7 ml/min.
Thé tich tiém: 15 pl.

Cdch tién hanh:

Kiém tra tinh phit hop ctia hé thong: D I¢ch chuan tuong
dbi cua dién tich pic chinh thu dugc tir 6 lan tiém lip lai
dung dich chuin khong 16n hon 4,0 %.
Tinh ham lugng colecalmferol (CyH440) hodic ergo-
calciferol (C23H44O) trong mau thir dya vao dién tich pic
thu duoc trén sic ky db cta dung dich chuén, dun;, dich
thir va ham lugng Cy7H4,0 trong colecalciferol chuan hofic
ham lugng C,3H,,0 trong ergocalciferol chuén,

Quy trinh 4

Quy trinh 4 4p dyng cho cac dang bao ché 1ong. Quy trinh
nay bao gém chiét long - Iéng bing hexan, sau d6 bay
hoi hexan va hoan nguyén phén con lai trong hén hop
letrahydrofuran acetonitril (1 : 1). Ding sic ky pha déo
dé tach chat cin phan tich.

Trir khi ¢6 chi din khac trong chuyén luan riéng, dung d]Cl‘l
chuén, dung dijch thir va dung méi pha lodng dugc chuén
bi nhu sau:

Pha djng: Methanol - acetonitril - n-hexan (46,5 : 46,5 : 7,0).
Dung méi pha loang: Tetrahydrofuran - acetonitril (1 : 1).
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Dung djch chudgn: Dung dich chira 5 pg/ml colecalciferol
chuin hogc ergocalciferol chudn trong dung moi pha I()an
Dung dich thir: Chuyén mgt thé tich chinh xéc mau thu
trong duong vai 50 pg colecalciferol hodc ergocalciferol
vao binh chiét dung tich 500 ml chira san 10 ml nude va
20 ml ethanol (TT). Thém 150 ml ether ddu hoa (50 ° C
dén 70 °C) (IT) day kin va lic trong I min. Thém ln,p
150 ml ether déu héa (50 °C dén 70 °C) (TT), day kin, lic
va dé yén cho tach lop. Loai bo 1op nude. Rut dich chiét
ether dau hoa va 1am khan qua natri sulfat khan (TT) vao
binh ciu dung tich 500 ml. Lam bay hoi ether dau hoa
tr ong binh cAu trén thiét bi cat quay trén cach thuy & 65 °C
dén kho. Thém ngay 10,0 ml dung méi pha lodng, lic Xo0dy
dé hoa tan (,Qin va loc.

Diéu kién séic ky:

Sir dung 2 cGt kich thude (25 cm > 4,6 mm) dugc nhoi pha
tinh C (5 um) mic noi tlcp

Nhiét do cot: 40 °C.

Detector quang phd tir ngoai dat ¢ budce séng 265 nm.
Tée do dong: 1,5 ml/min.

Thé tich tiém: 20 pl.

Cdich ticn hanh:

Kiém tra tinh pht hop cua hé thong: Do 1éch chuan tuong
ddi cua dién tich pic chinh thu dugc tir 6 lan tiém lap lai
dung dich chuén khong 16n hon 5,0 %.

Tinh ham luong colecalciferol (Cp7HyO) hodc ergo-
calciferol (Cy3H440) trong mau thir dua vao dién tich pic
thu duge trén sic ky do cua dung dich chuan, dung dich
thir va ham lugng C,;H,,0 trong colecalciferol chuan hoic
ham lugng CaRlI;MO trong ergomluferol Lhuan va nhdn
voi 1,09 1a hé s6 hiéu chinh dé tinh lugng tién vitamin D
trung binh c6 trong dung dich thur.

Quy trinh 5
Quy trinh 5 bao gdbm qua trinh hoa tan vitamin D trong
toluen va tu,m sic ky. Quy trinh nay ap dung cho san pham
¢6 nén miu don gian, vi du nhu vitamin nguyén chit va
cic nguyén li¢u, khong can xa phong hoa va tan trong
toluen. Duing séc ky pha thuan dé tach chét can phan tich.
Trir khi ¢6 chi dan khéc trong chuyén luan riéng, dung dich
chuin, dung dich thir va dung dich phut hgp hé thong duge
chuéin bi nhu sau:
Hexan di khir mede: Chudn bi cot sic ky kich thudc
8 cm x 60 cm, nhdi 500 g silic ding cho sac ky kich thude
tr 50 pm dén 250 pm, duge hoat héa bang cich sy kho o
150 °C trong 4 h. Cho 500 ml hexan (TT) di qua ¢t sic ky
va thu djch rira giai vao binh thuy tinh ¢6 nat mai.
Pha digng: Pha lodng 3 thé tich pentanol (TT) thanh 1000
thé tich bing hexan da khie nuedc.
Dung dich phit hop hé théng: Dung dich chira 250 mg
vitamin D kiém tra tinh phi hgp hé théng (hon hop cua
colecalciferol va rrans-colecalciferol trong diu lac) trong
10 ml hén hop toluen - pha dgng (1 : 1). Dun héi luu dung
dich nay ¢ 90 °C trong 45 min va dé ngudi (Chu y: Dung
dich nay chira colecalciferol, pre-colecalciferol va rrans-
colecalciferol.
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Véi cde dung dich gde dudi ddy, ding dung cu thiy tinh
tranh dnh sdng, hda tan khéng dun néng va chudn bi cdc
dung djch trong ngay).

Dung dich chudn gée: Dung dich chira 0,6 mg/ml
colecalciferol chudn hotic ergocalciferol chuin trong
toluen (TT).

Dung djch chudn: Pha loding dung djch chuéin géc biing pha
d@ns dé thu duge dung dich chira 120 pg/ml colecalciferol
chuéin hogic ergocalciferol chudn.

Dungdjch thirgoc: Dungdichchita 0,6 mg/ml colecalciferol
hojc ergocalciferol trong toluen (TT).

Dung dich thir: Pha loding dung dich thu gdc bing pha
dong d¢ thu dugc dung dich chira 120 ug/ml colecalciferol
holic ergocalciferol.

Diéu kién séc kyp:

Cot kich thude (25 cm x 4,6 mm) dwgc nhdi pha tinh A
(5 pm).

Nhiét dd cdt: 40 °C.

Detector quang pho tir ngoai diit & budc soéng 254 nm.
Téc 46 dong: Diéu_ chinh dé dap g yéu cAu kiém tra tinh
phu hep cua hé thong.

The tich tiém: 5 - 10 pl.

Cach tién hanh:

Kiém tra tinh phu hop cua hé théng: Trén sic ky dd dung
dich phu hgp hé thong, thdi gian luu twong ddi so véi
colecalciferol cia pre-colecalciferol khoang 0,4 va cua
trans-colecalciferol khoang 0,5; d6 phan giai giira pic pre-
colecalciferol va pic frans-colecalciferol khong nhé hon
1,0; 49 1éch chuin twong ddi cua dién tich pic colecalciferol
thu duge tir 6 l4n tiém lap lai khéng 16n hon 2,0 %.

Tinh ham lugng colecalciferol (C,;H,0) hodc ergo-
calciferol (C,3H,440) trong mau thir dya vao dién tich pic
thu dugc trén sic ky dd cua dung dich chudn, dung dich
thir va ham lugng C,7H,,O trong colecalciferol chuan hoic
ham lugng Cy3H,4O trong ergocalciferol chuén.

Quy trinh 6

Quy trinh 6 bao gbm qua trinh hoa tan méu trong pha déng
va tiém sic ky. Quy trinh nay 4p dung cho colecalciferol
va ergocalciferol di dugc hoa tan trong dau t}'n,rc vit,
polysorbate 80 hodc propylen glycol - 1a nhimg chat khong
gdy tuong tac dén tién chét twong (mg cua vitamin D vi vay
khong anh huéng dén dinh lugng. Sir dung sac ky pha thugn
v6i ct nhdi pha tinh A va yéu ciu phit hop hé théng 1a phai
tach duge dang frans ra khoi tién chat cua vitamin D.

Trir khi ¢6 chi dan khac trong chuyén luan riéng, dung dich
chuén, dung djch thir dugc chuan bj nhu sau:

Pha djng: Hexan - pentanol (997 : 3). .

Dung dich chuan goc: Hoa tan colecalciferol chuan hodc
ergocalciferol chuan trong tofuen (TT), va pha lodng bang
pha déng dé thu dugc dung dich c6 nong d6 50 pg/ml
(ding dung djch trong ngay). o
Dung djch chudn A: Pha loang dung dich chuén goc bang
pha dong dé thu dugc dung djch c6 ndng d§ 5 pg/ml. Bdo
quan dung dich & nhiét 4§ khéng qua 0 °C.
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Dung djch chudn B: Chuyén 5,0 ml dung dich chuén géc vao
binh cdu c6 I4p sinh han héi luu. Loai bo khong khi bang khi
nitrogen va dun hdi luru 1 h trong cach thiy dudi dong khi
nitrogen dé thu dugc dung djch chira colecalciferol va pre-
colecalciferol (hodc pre-ergocalciferol va ergocalciferol).
Dé ngudi, ding pha dong chuyén dan dung dich tir binh
cAu vao binh dinh mirc 50 ml va thém pha dong dén vach.
Dung djch thir; Pha lodng mot thé tich chinh xdc miu
thir biing pha dong dé thu dugc dung dich chia 5 pg/ml
colecalciferol (hoéc ergocalciferol).
Diéu kién sdc ky:
Cot kich thuée (25 cm x 4,6 mm) duge nhoi pha tinh A
(5 pm). )
Detector quang pho tir ngoai dt & budc song 254 nm.
Thc do dong: 1 - 2 ml/min.
Thé tich tiém: 10 - 20 pl.
Cach tién hanh:
Kiém tra tinh phii hgp cua hé théng: Trén sic ky db
cua dung dich chuin B, thoi gian luu twong dbi so véi
colecalciferol cua pre-colecalciferol khoang 0,4 (thoi gian
lwru twong dbi so vai ergocalciferol clia pre-ergocalciferol
khoang 0,8); do phédn giai giira pic pre-colecalciferol va
pic colecalciferol khong nho hon 1,0 (hodc d6 phéan giai
gilra pic pre-ergocalciferol va pic ergocalciferol khéng
nhd hon 1,0); do léch chun tuong dbi cua dién tich pic
colecalciferol (hodc ergocalciferol) thu dugc tir 6 lan tiém
Iap lai khéng 16n hon 2,0 %.
Tinh hé sb dép tmg cua colecalciferol hodc ergocalciferol
(F¢) theo congthirc sau:

Fe= Cyfrs
Cy: ndng d cia colecalciferol chuan hodc ergocalciferol
chuén trong dung dich chudn A (ug/ml);
rs: dién tich pic colecalciferol hodc ergocalciferol trén sac
ky dé cta dung dich chuin A.
Tinh hé sb dap (mg cua pre-colecalciferol hodc pre-
ergocalciferol (F),.):

Tinh nf‘)ng d9, C's (pug/ml), cua colecalciferol hodc
ergocalciferol trong dung dich chuén B theo cong thirc sau:
Cs=Fegxri

F: hé sé déap (mg cua colecalciferol hodc ergocalciferol;
r's. dién tich pic colecalciferol hodc ergocalciferol trén sic
ky d cuia dung dich chuan B.
Tinh ndng d3, C'pre (pg/ml) clia pre-colecalciferol hodc
pre-ergocalciferol theo cong thirc sau:

Ctpre = CS - C'S
Cy: n6ng dd colecalciferol chuén hoac ergocalciferol chuén
trong dung dich chuan A (pg/ml);
C's: ndng d% colecalciferol hodc ergocalciferol trong dung
dich chuén B (pg/ml).
Tinh hé s6 dap (mg cia pre-colecalciferol hodc pre-
ergocalciferol (£,,.) theo cong thirc sau:

Fup= Coutty
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Clov nongddcua pre-colecalciferol hodc pre-ergocalciferol
(pg/ml)

rp.dign tich pic pre- -colecalciferol hodc pre-ergocalciferol
trén sic Ky dd cua dung dich chuin B.

Tinh ham lugng phan tram colecalcnelol (C57H440) hodc
ergocalciferol (C1sH4s0) trong mau thir theo cong thire sau:

Ham luong phan trdm = {[(Fc X r¢) + (Fpn X 1)V Cy} ¥ 100
F hé sd dap (mg cua colecalciferol hodc ergocalciferol;

< dién tich pic cta colecalciferol hodc ergocalciferol trén
séc ky do cua dung dich thir;
Fon: hé s6 dap tmg cua pre-colecalciferol hodc pre-
ergocalciferol;
r... dién tich pic cta pre-colecalciferol hodgc pre-
ergocalmfero] trén sic ky d6 cua dung dich thi;
C,: nong do theo ly thuyet cua colecalciferol hoac
ergocalciferol trong dung dich thir (ng/ml).

Quy trinh 7
1Juy trinh 7 bao gom qua trinh xa phong héa mau thi, sau

d6 chiét long - long bang hdn hop ether - ether dau hoa,
lam bay hoi ether - ether diu hoa va hoa tan can trong hdn
hop toluen - pha d‘ong (1 : 4). Quy trinh nay ap dung cho
dung dich trong diu va vién nang chira dung dich vitamin
D trong dau (ddu ndy khong co tic dong dén tién chit
tuong Ung cua vitamin D vi v@y khong anh huong dén
dinh lugng). Su dung sac ky pha thudn v6i ¢ot nhdi pha
tinh A va yéu cau phu hop hé théng la phai tich duoc dang
trans ra khoi tién chat cua vitamin D.

Trir khi ¢6 chi dan khac trong chuyén luan riéng, dung dich
chuén, dung dich thir va thube thir dugc chuan bi nhu sau:
Hexan da khir nuwée: Chuan bi cot sac ky kich thudc
8 cm * 60 cm, nhdi 500 g silic dung cho sic ky leh thudc
tir 50 pm dén 250 pm, duoc hoat héa bing cich siy kho &
150 °C trong 4 h. Cho 500 ml hexan (TT) di qua cot sic ky
v thu dich rira giai vao binh thuy tinh c6 nit mai.

Pha déng: Pha loang 3 thé tich pentanol (TT) thanh 1000
thé tich bang hexan da ki nucc(TT).

Dung dich butyl hydroxytoluen: Dung dich chira 10 mg/ml
butyl hydroxytoluen (TT) trong hexan ding cho sdic ky (TT).
Dung dich kali hydroxyd trong nuéc: Dung dich chira 1 g/ml
kali hydroxyd (TT) trong neée méi dun soi (sir dung dung
dich trong ngay).
Dung dich kali hydroxyd trong ethanol: Hoa tan 3 g kali
hydroxyd (TT) trong 50 ml nuéc méi dun s6i. Thém 10 ml
ethanol 96 % (TT) va pha lodng thanh 100 ml bang nudéc
m&i dun sbi (sir dung dung dich trong ngay).

Dung dich natri ascorbat: Dung dich chira 175 mg/ml acid
ascorbic (TT) trong dung dich natri hydroxyd 1 M (TT) (sit
dung dung dich trong ngay).

Dung djch natri sulfid: Hoa tan 12 g natri sulfid (TT) trong
20 ml meée va pha loang thanh 100 ml bang glycerin (TT).
Dung dijch chuan goc: Dung dich chira 0,5 mg/ml ergo-
calciferol chuan hoac colecalciferol chun trong toluen
(TT) (sir dung dung djch trong ngay).
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Dung dich chudn A: Pha lodng dung dich chuin goc bang
pha dong dé thu duogc dung dich co nong d06 20 pg/ml (Bao
quan dung dich ¢ nhi¢t do khong qua 0 °C).
Dung djch (huan B: Chuyén 4 ml dung dich chuin géc
vao binh cau c6 lip sinh han héi luu va thém 2 hoac 3
tinh thé butyl hydroxytoluen (TT). Loai bo khong khi béng
khi nitrogen va dun hoi luu trong cach thuy & 90 °C trong
45 min dudi dnh sang diu va khi nitrogen dé thu dugc dung
dich chira vitamin D va tién chat cua vitamin D. Dé nguoi,
diing pha dong chuyén dan dung dich tir binh cau vao binh
dinh muc 100 ml va thém pha dong dén vach.
Dung dich phit hop hé thong: Can chinh xac 100 mg
vitamin D kiém tra tinh pht hop hé théng (hon hop cuia
colecalciferol va frans-colecalciferol trong diu lac) vao
binh dinh mc 10 ml. Thém hén hcrp toluen - pha dong
(1 : 4) dén vach va tron déu. Pun héi luu mét phian dung
dich nay & 90 °C trong 45 min va dé ngudi.
Dung dich thi: Ly it nhat 10 nang, thém hén hop gém
10 ml dung dlch natri ascorbat va 2 giot dung dich natri
sufid va dun hdi luu trén cach thuy trong 10 min. Sau
do nghlen nat bt ky chat rdn nao con lai bang diia thuy
tinh va tiép tuc dun trong 5 min. pé ngudi va thém 25 ml
ethanol 96 % (TT) vél~ 3 ml dung dich kali hydroxyd trong
nude. Pun hoi luu hon hop trén cach thiy trong 30 min.
Lam ngudi nhanh dudi voi nudce chay va chuyén hén hop
da xa phong hoa sang binh chiét hinh nén. Trang binh Xa
phong héa 2 lan, mdi lan v6i 15 ml nwdr, sau d6 trang txep
bang 10 ml ethanol 96 % (TT) va cudi clng 12 2 lin, méi
lan v&i 50 ml ether (TT) (Str dung ether trong vong 24 h
sau khi mé& nap). Chuyén toan bd dich trang binh vao binh
chiét va lic manh trong 30 s, dé yén cho dén khi ca hai lép
trong (bmh chiét 1).
Chuyen pha nudc sang binh chiét thir hai (binh chiét 2),
thém hdn hop gom 10 ml ethanol 96 % (TT) va 50 ml
ether dau hoa (50 °C dén 70 °C) (TT) va lac manh. Dé
yén cho tach l6p, chuyen pha nudc sang binh chiét méi
(binh chiét 3) va chuyen pha ether dAu hoa sang binh chiét
1. Trang binh chiét 2 hai 1dn, mdi 14n v6i 10 ml ether ddu
hoa (50 °C dén 70 °C) (TT) va chuyen toan bd dich trang
ether ddu hoa nay vao binh chiét 1. Lic pha nuéc trong
binh chiét 3 v&i 50 ml ether dau héa (50 °C dén 70 °C)
(TT) va chuyen pha ether dau hoa vao binh chiét 1.
Rira phan dich chiét ether - ether dau hoa trong binh chiét
I ba lin, mdi 1dn bing cach lic manh véi 50 ml dung dich
kali hydroxyd trong ethanol va sau do rira tiép véi 50 ml
miede bang cach Jic manh cho dén khi nudce rira cudi cing
trung tinh voi phenolptalein.
Dé loai hét nhitng giot nudc con lai trong dich chiét ether -
ether dau hoa, thém 2 dai gray loc dai 9 cm vao binh chiét
1 va lic. Chuyen dich chiét ether - ether dau hoa da nra
sach vao binh cau, trang binh chiét 1 va gidy bang ether
dau héa (50 °C dén 70 °C) (TT). Chuyen dich trang ether
diu hoa, vao cung binh cau, thém 100 pl dung dich butyl
hydroxytoluen va tron déu. Co6 quay trong chén khong
trong noi cich thiy ¢ nhiét d§ khong qua 40 °C dén kho.
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Lam ngudi binh ciu dusi voi nuéc chay va dua nitrogen
vao dé phuc hoi dp suat. Ngay 1ap tirc, hoa tan cén trong
mot thé tich chinh xac hdn hop toluen - pha dong (1 :4) dé
thu duge néng do vitamin D khoang 25 pg/ml.
Diéu kién sac ky:
Cot kich thuée (25 em x 4,6 mm) duge nhéi pha tinh A
(5 pm).
Detector quang phd tir ngoai dit & budc séng 254 nm.
Toc d§ dong: 1 - 2 ml/min.
Thé tich tiém: 10 - 20 pl.
Cach tién hanh:
Tién hanh sac ky dung dich phi hgp hé théng, dung dich
chuan A, B va dung dich thr.
Kiém tra tinh pht hop cua hé théng: Trén sic ky dé cua
dung dich phu hop h¢ thong, thai gian Iuu twong dbi so
vdi colecalciferol ctia pre-colecalciferol khoang 0.4 va
cua frans-colecalciferol khoang 0,5; do phan giai gitra
pic pre-colecalciferol va pic trans-colecalciferol khéng
nhé hon 1,0; dd léch chuin tuong dbi cta dién tich pic
colecalciferol khéng I6m hon 2,0 %.
Tinh hé s dap Urng cua colecalciferol hodc ergocalciferol
(Fp) theo cdngthirc sau:
Fp=Cyrg

Cs: nf)ng do cua colecalciferol chuén hoic ergocalciferol
chuan trong dung dich chuén A (ug/ml);
rs: dién tich pic colecalciferol hodc ergocalciferol trén sac
ky 6 cua dung dich chuén A.
Tinh hé sb dap Umg cua pre-colecalciferol hodc pre-
ergocalpiferol Fore):
Tinh noéng d6 cua colecalciferol hodc ergocalciferol, C’s
(ng/ml), trong dung dich chuén B theo cong thirc sau:

Cs=Fpxrs
Fp: hé sb dap (g ctia colecalciferol hoic ergocalciferol.
r's: dién tich pic colecalciferol hodc ergocalciferol trén sic
ky d6 cta dung djch chuin B.
Tinh ndng d§ cua pre-colecalciferol hodic pre-
ergocalciferol, C’,,, (ng/ml), theo congthirc sau:

Clore =C5—C's

Cs: ndng dd colecalciferol chun hodc ergocalciferol chuan
trong dung dich chuén A (pg/ml);
C's: ndng dd colecalciferol hodc ergocalciferol trong dung
dich chudn B (pg/ml).
Tinh hé sé dap ung cua pre-colecalciferol hodc pre-
ergocalciferol (F),,.) theo congthirc sau:

Fop= C'pn/rﬂ
€ néng do cua pre-colecalciferol hofic pre-ergo-
calciferol (pg/ml); ;
r,: dién tich pic pre-colecalciferol hodc pre-ergocalciferol
trén sic ky d ctia dung dich chuéan B.
Tinh ham lugng phén tram colecalciferol (C27H44O) hodc
ergocalciferol (C,3H440) trong mau thir theo cong thirc sau:

Ham lugng phin tram = {[(Fp * r¢) + (Fp * Fpn)//Cut 100
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Fp: hé sb dap tmg cua colecalciferol hodc ergocalciferol;
e dién tich pic cua colecalciferol hodc ergocalciferol trén
sic ky db cua dung djch thir;

F,.: hé sb dap tmg cia pre-colecalciferol hodc pre-
ergocalciferol;

Fae: dign tich pic cua pre-colecalciferol hodc pre-
ergocalciferol trén sic ky dd cua dung djch thr;

Cy: ndng do theo ly thuyét cua colecalciferol hosc
ergocalciferol trong dung dich thir (ug/ml).

Quy trinh 8

Quy trinh 8 phu hgp dé xéac dinh colecalciferol trong diu
hodc chat nén béo. Quy trinh nay bao gbm hai hé théng sic
ky, mot dé 1am sach mau va mot dé dinh lugng vitamin D.
Céac dung dich chudn, dung dich chuén néi va dung dich
thir duge xa phong hoa, sau d6 chiét long - 16ng véi hdn
hop ether - hexan (1 : 1). Lam bay hoi dich chiét va hoan
nguyén trong dung dich butyl hydroxytoluen.

Trir khi c6 chi din khéc trong chuyén ludn riéng, dung djch
chuén, dung dich thr, dung dich chuin néi va thuée thir
duge chuén bj nhu sau:

Hexan déa ke nuoc: Chudn bj cot sic ky kich thuéc
8 cm % 60 cm, nhdi 500 g silic ding cho sic ky kich thuéc
tir 50 pm dén 250 pm, dugc hoat hoa bing cach siy kho &
150 °C trong 4 h. Cho 500 ml hexan (TT) di qua ct sic ky
va thu dich rira giai vao binh thuy tinh ¢ nit mai.

Dung dich A: Pentanol - hexan da khwr nieée (3 : 997).
Dung dich B: Acetonitril - nwdc - acid phosphoric
(96 :3,8:0,2).

Dung dich butyl hydroxytoluen: Dung dich chira 10 mg/ml
butyl hydroxytoluen (TT) trong hexan ding cho sdic ky
{TT).

Dung dich kali hydroxyd trong nudc: Hoa tan 800 g kali
hydroxyd (TT) trong 1000 ml nwde méi dun s6i (sir dung
dung dich trong ngay).

Dung dich kali hydroxyd trong ethanol: Hoa tan 3 g kali
hydroxyd (TT) trong 50 ml nwde md&i dun s6i. Thém 10 ml
ethanol 96 % (TT) va pha loang thanh 100 ml bing nue
mdi dun sdi (str dyng dung dich trong ngay).

Dung dich acid ascorbic: Dung dich chira 100 mg/ml acid
ascorbic (TT) trong nuwoc (sir dyng dung djch trong ngay).
Dung dich chudn ngi: Dung dich chira 5 pg/ml
ergocalciferol chuén trong ethanol 96 % (TT).

Dung dich chudn géc: Dung dich chia § pg/ml
colecalciferol chuén trong ethanol 96 % (TT).

Dung djch chudn: Chuyén 2,0 ml dung djch chuin gbc va
2,0 ml dung dich chuan ni vao binh cau. Tién hanh tiép
nhu moé ta & Dung dich thir (1) tr “Thém 5 ml dung dich
acid ascorbic,...”.

Dung dich thir (1): Léy 4,00 g dau thir vao binh ciu. Thém
5 ml dung dich acid ascorbic, 100 ml ethanol 96 % (TT)
va 10 ml dung djch kali hydroxyd trong nuéc va tron déu.
Pun hdi lwu hdn hep trén cach thay trong 30 min. Thém
100 ml dung dich natri clorid (TT) 10 mg/ml. Lam ngudi
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nhanh dudi voi nude chday va chuyén hdn hep da xa phéng
hoéa vao binh chiét 500 ml, trang binh xa phong hoa bmlg
75 ml dung dich natri clorid (TT) 10 mg/ml, sau d6 trang
tiép bing 150 ml hdn hop ether - hexan (1 : 1). GOp tht
ca dich trang vao binh chiét ¢ trén, lic manh binh chiét
trong 30 s v dé yen cho dén khi ca hai 16p lrong subt. Bé
I6p dudi. Rira phén djch chiét ether - hexan bing cich lic
manh vai 50 ml dung dich kali hydroxyd trong ethanol,
sau d6 nra tiép 3 lAn, mdi lan voi 50 ml dung djch natri
clorid (TT) 10 mg,/ml

Loc lép d1ch chiét ether - hexan qua 5 g nam sulfat khan
(TT) trén gidy loc nhanh vao binh ciu cat quay 250 ml.
Rira bd loc bing 10 ml hén h(rp ether - hexan (1 : 1) va
g6p dich rra vao cing binh ciu. Lam bay hoi dung méi &
ap sudt giam & nhi¢t d§ khong qua 30 °C va bom diy khi
nitrogen vao binh khi qué trinh bay hoi két thic hodic [am
bay hoi dung mdi dudi dong khi mtrogen thoi nhe & nhiét
d6 khong qua 30 °C. Hoa tan cin thu dugce trong 1,5 ml
dung dich butyl hydroxytoluen (chi y: C6 thé can lam 4m
nhe trong bé siéu am dé hoa tan cén, phan 1ém cin tring 12
cholesterol).

Dung dich thir (2): Lay 4,00 g dau thir va 2,0 ml dung dich
chuan ndi vao binh cau. Tién hanh tiép nhir mé ta & Dung
dich thir (1) tir “Thém 5 ml dung dich acid ascorbic,...”.
Tién hanh lam sach céc dung djich chuén, dung dich thir (1)
va (2), sir dung hé théng sic ky thir nhat nhu sau:

Cot kich thude (25 cm x 4,6 mm) dugc nhdi pha tinh la
nhém nitril lién két véi silica (CN) (5 pm).

Detector quang phé tir ngoai dit & budc song 265 nm.
Tée do dong: 1,1 ml/min.

Thé tich tiém: 350 pl.

Pha dong: Dung dich A.

Thu riéng phéan dich rira giai thu dugc tir truée va sau
2 min so vdi thoi gian lwu cia colecalciferol vao mét bng
thuy tinh c6 chira | ml dung dlCh butyl hydroxytoluen va
day kin. Lam bay hoi ting ong dudi dong khi nitrogen
& nhiét do6 khéng qua 30 °C. Hoa tan cin trong 1,5 ml
acetonitril (TT).

Cac dung dich thu dugc sau khi lam sach lan lugt 13 dung
dich chuén sau lam sach, dung dich thir (1) sau lé.m sach va
dung dich thir (2) sau lam sach dugc sir dyng dé tiém vao
hé théng sic ky thir hai nhu sau:

Cét kich thudce (15 cm x 4,6 mm) dugc nhdi pha tinh C
(5 pm). )

Detector quang phd tir ngoai dit & bude séng 265 nm.
Téc do dong: 1,0 ml/min.

Thé tich tiém: 200 pl.

Pha d¢ng: Dung dich B.

Cdch tién hanh:

Kiém tra tinh pht hgp cua hé théng: Trén séc ky db cua
dung dich chuén sau lam sach, 46 phan giai gilra pic
colecalciferol va pic ergocalciferol khong nhd hon 1,4; d¢
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I¢ch chudn trong d6i cua dién tich pic colecalciferol thy
duge tr 6 lin tiém 13p lai khong 1ém hon 2,0 %.
Tinh ham lugng vitamin D (ug/g) trong méu thir theo cong
thirc sau:
Ham lrgng vitamin D (pug/g) = (R/Rs) x (C¢/Cy)
Rg: Ty 1§ gitra di¢n tich pic colecalmferol va dién tich pic
chudin ndi trong dung dich chudn sau lam sach;
Cy: ndng dd colecalciferol chuin trong dung dich chudn
sau lam sach (pg/ml);
Cy: nong do diu trong dung dich thir (2) sau lam sach
(g/ml);
Ry Ty 1§ gitra dién tich pic colecalciferol va dign tich pic
chudn néi trong dung dich thir (2) sau lam sach, dugc tinh
nhu sau:
Ry=r /v — (ris *rud/ru)]

r,.: dién tich pic cua colecalciferol trén séc ky dé ciia dung
dich thir (2) sau lam sach;

12 dién tich pic cta chét chudn ni trén sic ky dé cia
dung dich thir (2) sau lam sach;

ri dién tich pic cua chét chudn ndi trén sic ky db cua
dung dich thir (1) sau lam sach;

r,: dién tich pic cia colecalciferol trén sic ky db cua dung
dlch thir (1) sau 1am sach.
(Néu r,; =0 do khéng c6 pic tai vi tri chét chudn noi trén sic
ky d6 cua dung dich thir (1) sau lam sach, thi Ry = r, /)



