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Tom tit: Vitamin la nhing chat khong sinh nang lugng nhung khong the thiéu
dugc dbi v6i sy ton tai va phat trién cia co thé sdng. Tat ca cac qua trinh séng gén lién
VvGi sy trao d6i chat trong co thé c6 su tham gia tryc tiép cuia vitamin. Trong bai bao
nay, ching tdi da khao sat cac diéu kién tdi uu, xac dinh ham lugng vitamin D, bang
phuong phap sic ky long siéu hiéu ning (UHPLC). Gidi han phat hién (LOD) la
0,0064 ug/g, gio1 han dinh luong (LOQ) 1a 0,0195 pg/g. DO 1ap lai va do thu hoi tot
phu hop voi yéu cau dit ra cua AOAC. Quy trinh phén tich da duogc 4p dung dé xac
dinh ham lugng vitamin D, trong mot s6 loai ndm 16n & ving Bic Trung Bo véi do tin
cdy cao. Két qua phén tich thu dugc cho thiy ham luong vitamin D, trong c4c mau
nam tir 6,221-11,755 pg/g.

Tur khoa: Ganoderma lucidum; Daldinia concentrica; Ganoderma applanatum;
Ganoderma lobatum; sic ky 16ng siéu hiéu nang (UHPLC); vitamin D,.

1. Mé& dau

Vitamin D c0 vai tro quan trong trong sy phat trién, hoan thién, duy tri sy 6n dinh
cua xuong, rang, né tham gia vao diéu hoa chirc nang clia mot s gen, ngoai ra con tham
gia mot s6 chirc ning nhu: bai tiét cta insulin, hormon cén giap, h¢ mién dich, phat trién
hé sinh san, giam nguy co phat trién ung thu vu, dai trang va tuyén tién liét. Thiéu
vitamin D gay nén bénh co1 xuong ¢ tré em, lodng xuong va lam tang nguy co gy
xuong & ngudi cao tudi, thai phu c6 thé sinh con nhe cén, cung sy tang trudng chdm cua
tré chao doi du thang [1 2]. Nhom chat nay gdom tir D, dén D+, song quan trong nhat 1a
D3 (Cholecalciferol) va D, (ergocalciferol).

Nam la nguodn cung cap vitamin D, ty nhi€n. Ham lugng vitamin D, trong nam co
thé ting lén dang ké nhd chiéu xa tia cyuc tim, khi d6 ergocalciferol duge hinh thanh tur
ergosterol [3 - 6]. Cac phan tich gan day dugc tién hanh trén cac loai ndm duogc ldy mau
tir thi truong My cho thiy nong dd vitamin D, tr 0,03 den 63,2 mg/ IOOg (1,2-2525
1U/100 g) trong lugng tuoi, véi ham lugng cao nhat trong nam tiép xuc véi tia cye tim
trong qua trinh san xuat [8]. Ergosterol cing duoc tim thay trong ndm men va cac loai
nam khéc, do d6 vitamin D, da dugc san xuat cong nghiép bang cach chiéu xa tia cuc tim
ctia ndm men [8].

C6 nhiéu phuong phap phan tich vitamin D, tir trude t6i nay nhu phuong phéap
thir nghiém sinh hoc, phuong phép quang phd [2], phuong phap sic ky 1ong hiéu ning
cao (HPLC) [1]. Tuy nhién, cac tai liéu nghién ctru cho thdy UHPLC 1a mot diém méi
hién nay cho phén tich céac vitamin, n6 dugc thong qua nhu 1a phuong phap chinh thuec
nhd kha ning phat hién, tinh chon loc cao. Trong bai bao nay, ching toi trinh bay két qua
nghién ctru x4c dinh vitamin D; tir mot sé loai ndm 16n ¢ Viét Nam bang phuong phap
sac ky long siéu hiéu nang (UHPLC).
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2. Thiét bi, hoa chit va nguyén vat liéu
2.1. Thiét bi

Hé théng UHPLC Agilent 1290 Series véi ddu do DAD; Cot EC-C18 (100 x 2,1
mm, 2,7um), ctia hang Agilent; may quang phd UV - Vis 8453(Agllent) may cat quay
chan khong IKA RV10 digital; may siéu am Ultrasonic LC 60H; dén UV tong hop Extra
(225 uw/cm 7); may nghlen thue pham Vortex IKA-made in USA; can phan tich do chinh
xé4c 107 g; dau loc mau 0,22 pm cua Agilent.

2.2. Héa chit

T4t ca cac hoa chét st dung déu co do tinh khiét phan tich (PA): etanol 96°,
KOH, NaOH. Cac hoa chat: metanol, hexan, axetonitril, axit ascobic, dietyl ete thudc loai
tinh khiét phan tich dung cho HPLC (Merck); chit chudn vitamin D, (100mg) cua
Supelco (M9).

2.3. Nguyén vit liéu

Cac mau nam VNTW660 (Ganoderma lucidum), VNTW661 (Daldinia
concentrica), VNTW662 (Ganoderma applanatum ), VNTW650 (Ganoderma lobatum)
duogc thu hai & Khu bdo t6n thién nhién Pt Hudng, tinh Ngh¢ An vao thang 8/2015. Mau
khi 14y vé dugc rira sach, dé noi thoang mat hoic siy kho & 40 °C. MAu dugc dinh danh
boi PGS.TS Ngbd Anh, Khoa Sinh hoc, Truong Pai hoc Khoa hoc, Pai hoc Hué. Tiéu ban
duogc luu gitr tai Vién Cong nghé Hoa, Sinh va Mo6i truong, Truong Dai hoc Vinh.

3. Két qua nghién ctru va thiao luin
3.1. Khdo sdt cdc diéu kién t6i wu xdc dinh vitamin D,
3.1.1. Lwa chon budc song 16i uu

Khao sat pho hép thu UV-VIS cua dung dich vitamin D;. Sir dung cuvet thach
anh va quy trinh quet phd tu dong trong vung budc song tir 190 nm dén 400 nm. Két qua
cho thiy vitamin D, c6 dinh hap thu cyc dai ¢ budc song 265 nm. Cac nghién ciru tiép
theo s€ dugc do ¢ bude song 265 nm.
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Hinh 1: Phé hdp thu UV-VIS ciia vitamin D

3.1.2. Lwa chon ty ¢ pha dong

Khao sat hé pha dong MeOH:H,0 ¢ céc ty 1€ khac nhau 100/0; 90/10; 80/20;
70/30 va do sic ky voi nong do vitamin D, 10ppm véi ¢t Cys, chung t6i lya chon pha
dong 1a MeOH 100% vi tai d6 dién tich pic sic ky 16n nhat, tin hiéu manh va do lap lai
ctia phép do t6t nhat.
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3.1.3. Thoi gian chiéu xa

Ham Iugng vitamin D, trong 4 mau niAm chiéu xa & cac thoi gian khac nhau dugc

trinh bay ¢ Bang 1.

Bang 1: Két qua khao sat thoi gian chiéu xa

MAau ndm | VNTW660 | VNTW661 | VNTW662 | VNTW650
Thoi gian (ng/9) (ng/9) (rg/9) (rg/9)
Oh 3,385 5,856 4,553 1,594
3h 4,548 7,338 5,224 2,770
6h 2,157 3,494 3,101 2,250
12h 2,395 2,644 0,446 2,241

Tir két qua trén bang ta thiy ham lugng vitamin D; trong cAc mau nam ting 16n
nhat khi thoi gian chiéu xa 1a 3 gio. Vi vay ching t6i chon thai gian chiéu xa cho céc
mau nam phan tich 1a 3 gio.

3.1.4. Piéu kién cdc théng s6 toi wu cho qud trinh sdc ky

Tir cac két qua nghién cta trén, c6 thé tom tit cac thong sé t6i vu cho qua trinh
chay sic ky nhu sau:

e Cot C18 (100 x 2,1 mm; 2,7 um)

e Pha dong 100% MeOH

e Thé tich tiém mau: 5 pl

e Téc do dong: 0,3 ml/phat

e Budc song dau do DAD do ¢ 265 nm

« Nhiét do cot: 30°C.

3.2. Danh gida phwong phap phan tich

3.2.1 Xdy dung dwong chudn, xdc dinh LOD, LOQ

Trudce khi tién hanh phan tich v6i cac mau nim, tién hanh 1ap duong chuan cho
vitamin D3 c6 nong do tir 0,25 ppm - 100 ppm voi cac diéu kién t01 uu da khao sat & trén.
Két qua khao sat cho thay co su twong quan tuyén tinh giita ndng d va dién tich peak
twong ung.

Phuong trinh duong chuan cho phep xac dinh gidi han phat hién va giéi han dinh
luong vitamin D5 14n luot 14 0,0064 pg/g va 0,0195 pg/g.
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Hinh 2: Sdc ky do chuan vitamin D, nong dg 20 ppm
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Bang 2: Két qud khdo sdt khodng tuyén tinh, gidi han phdt hién, gidi han dinh lirong

Nong dd (ppm)| 0,25 | 0,5 5 10 20 100
Dién tich peak | 10,311 (52,197 | 261,186 | 513,050 | 1002,054 | 4762,750
Phuong trinh dudng chuan: Y =47.414X +27.521 R2=0.9999
LOD (ug/g):  0,0064 | LOQ (ug/g): 0,0195

3.2.2. Banh gia do lap lai va do thu hoi

Két qua danh gia do lap lai va do thu h(‘?)i‘ vitamin D; tai cac ndng d6 5; 10; 20 ppm
duoc trinh bay trong Bang 3 cho thay tai cac nong d6 khao sat, RSD% cua phuong phap
nam trong khoang 0,72 - 1,03; d thu h6i nam trong khoang 96,92 - 98,79%, phu hop voi
yéu cau cia AOAC. Dicu nay chirng t6 phuong phap c6 do 1ap lai cao va do thu hoi tot.

Bang 3: Két qud xdc dinh dé Idp lai va dé thu hoi vitamin D,

C (ng/ml) 5 10 20
RSD% 1,03 0,97 0,72
H% 96,92 98,14 98,79

3.3. Xdc dinh ham lwgng vitamin D; trong mdu nim

Céac mau nam duoc nghlén nho, dem chiéu xa bang dén UV tong hop Extra trong
vong 3 gio [3]. Can 5 - 10g mau nam + 4ml natri ascobat trong kiém, 50ml etanol, 4 - 5
g KOH. Cho vao binh cau va votex trong 30 phut. Cho vao may si€u am, gla nhiét (70°C)
va siéu am trong vong 30 phut. Mau sau khi xa phong hoa duoc lam ngudi ¢ nhiét do
phong, thém 50ml nudc cit dé ion va chiét 3 1an v6i 50ml hdn hop dietyl ete: hexan (1:3
vIV). Dich chiét dugc chiét lai bang dung dich KOH 3% pha trong etanol 5%, sau dé
dugc rira bang nudce dé ion dén khi trung tinh. Dich chiét dugc dem co quay chan khong
sau do tai hoa tan trong dung moi pha dong MeOH, phdi hop v6i siéu am dé qua trinh
hoa tan duoc triét dé. Dung dich thu dugc duge loc qua dau loc ¢ 0,22 pum sau d6 tién
hanh do l3p lai 3 1an trén hé thong UHPLC va l4y gia tri trung binh.
) Ham luong vitamin D trong cac mau thue pham duoc xac dinh vOi cac diéu kién
toi uu va theo phuong phap duong chuan da xay dung & muc 3.2.1. Cac két qua thu dugc
duogc trinh bay ¢ Bang 4 va Hinh 3.
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Hinh 3: Sdc ky do mdu nam YNTW660
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Bang 4: Ham luvong vitamin D, trong mot sO mau nam

MAiu nim Ham lwgng vitamin D, (ug/g)
1 VNTW660 (Ganoderma lucidum) 10,885
2 VNTWG661 (Daldinia concentrica ) 6,221
3 VNTW662 (Ganoderma applanatum ) 11,755
4 VNTWG650 (Ganoderma lobatum) 10,385

Két qua phén tich thu dugc cho thdy ham lwong vitamin D, trong cAC mau ndm tir
6,221-11,755 ng/g.

4. Két ludn

P xac dinh dugc diéu kién tdi wu xac dinh vitamin D, bang phwong phéap
UHPLC, cho gi¢i han phat hién (LOD) la 0,0064 ng/g, g101 han dinh lugng (LOQ) la
0,0195 pg/g. DO lap lai thip va do thu hoi tét phit hop voi yéu cau cia AOAC cho thay
phuong phap nay 1a cong cu hiru hiéu dé xac dinh vitamin D5. Két qua phan tich thu
dugc cho thiy ham lugng vitamin D, trong cac mau nam tr 6,221 - 11,755 pg/g, tu do
cho thay ham luong vitamin D, trong cac mau ndm 16n cao hon so v&i cac mau nudi cay
va nam an [3].
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SUMMARY

DETERMINATION OF VITAMIN D, FROM HIGHER FUNGI
IN VIETNAM BY ULTRA HIGH PERFORMANCE
LIQUID CHROMATOGRAPHY (UHPLC)

Vitamins are non-energy substances that are indispensable for the survival and
development of organisms. All living processes associated with metabolism in the body are
directly involved in the vitamin. In the present study, we determined optimal conditions to
determine vitamin D, content by ultra high performance liquid chromatography (UHPLC).
The limit of detection (LOD) is 0.0064 ng/g, limit of quantification (LOQ) is 0.0195 ug/g.
The precision and accuracy conforms to AOAC requirements. Thus, the method developed
complies with international guides for the determination of vitamin D, from higher fungi in
North Central Vietnam. The results of vitamin D2 function analysis found in mushroom
samples ranged from 6.221 - 11.755 ng/g.

Key words: North Central Vietnam; UHPLC; vitamin D..
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