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SUMARY

DETERMINATION OF VITAMIN D, IN MUSHROOMS BY HIGH-
PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) AND
ENRICHMENT OF VITAMIN D, IN MUSHROOMS

An analytical procedure based on the use of high-performance liquid chromatography
was applied for the determination of vitamin D, in mushrooms. The detection limit
was 0,027ppm and quantification limit was 0,083ppm. The recovery of vitamin D, was
87%. The method is applicable for establishing data for some mushrooms. White
BeechMushrooms (Hypsizygus tessellatus), king trumpet mushroom (Pleurotus
eryngii), Enokitake (Flammulina velutipes) were irradiated with pulsed ultraviolet UV
light. Irradiation of each side of the mushroomsfor 6h, was found to be the optimum
period of irradiation in this conversion.The highest vitamin D, content (43,5ug/100g
mushroom) was observed in king trumpet mushroom irradiated with pulsed ultraviolet
UV lightat 6h.

Keywords: mushrooms, vitamin D,, ergocalciferol, pulsed ultraviolet UV light, food
analysis.

1. MO PAU

Vitamin D c¢6 vai trd quan trong trong
doi séng con ngudi. Thiéu vitamin D
gay nén bénh coi xuong ¢ tré em, loang
xuong va lam tang nguy co gay xuong
& ngudi cao tudi. Vitamin D 13 vitamin
tan trong chit béo ma con ngudi tao ra
trong da khi tiép xtc véi tia cuc tim (A
= 290-315nm) hodc dugc bd sung qua

con dudng in udng. Nhém vitamin D
gdm tir D, dén D5, song quan trong nhat
la Ds (cholecalferol) va D,
(ergocalciferol). Cac nghién ctru cho
thiy ngoai cac ngudn tir dong vat nhu
trang, stra, thit, ca .v.v.. nam cling la
mdt ngudn cung cap vitamin D quan
trong [4].

Diéu dic bi¢t 1a sy hinh thanh vitamin



D & nam dién ra trong 4nh sang mait
troi. Do d6 cac nghién ciru cho thiy
ham lugng vitamin D trong nim tu
nhién cao. RO rang sy gia tdng ham
luong vitamin D trong nim sau khi thu
hoach néu phoi dudi anh ning mat troi
hodc chiéu dén tir ngoai s& 1a nhitng co
s khoa hoc dinh hudng dé nang cao
ham luong vitamin D trong san xuat va
ché bién cc san pham tir ndm, khi ma
viéc nudi trong dién ra trong diéu kién
nudi nghiém ngat it anh sang, va vi¢c
sdy san pham thuong duoc thuc hién
trong 10 sdy.

C6 nhiéu phuong phap phan tich
vitamin D nhu tht nghiém sinh hoc,
quang phd[3], xét nghiém mién dich [8]
va sdc ky long hiéu ning cao (HPLC)
[1,2]. Trong cac phuwong phap ké trén,
do c6 do nhdy va tinh chon loc cao, nén
HPLC hi¢n la phuong phap thong dung
nhit trong nghién ctru phan tich vitamin
D. Chinh vi vay chiing t6i da tién hanh
nghién ctru xac dinh ham lugng vitamin
Dotrong mot s6 loai nAm nudi trong thu
mua trén dia ban thanh phé Vinh, Ngh¢
An bang phu’ong phap sic ky 16ng hiéu
ning cao, dau do UV va budc diu
nghién ctru lam giau vitamin D, trong
nam duéi tac dung cua anh mat troi va
dudi tac dung cua den tur ngoai UVB.

2. THUC NGHIEM

2.1 Thiét bi va dung cu

Hé théng HPLC Agilent 1100 Series
v6i dau do UV; cot tach phan tich
Hypersil AA-ODS 2.1mm, may quang
phé UV — Vis 8453(Agilent); may cat
quay chan khong: IKA® RV10 digital;
may si€u am Ultrasonic LC 60H; Dén
UVB Exo —Terra 200; may nghién thuc
phim, may Vortex IKA- made in USA;
can phan tich do chinh xac +0,01mg;
dau loc mau 0,45um cta Agilent. Céc
dung cu nhu:binh dinh muc 5Sml; 10ml;
100ml. Pipet Iml; 2ml; Sml; 10ml;

pipet tu dong dinh muaclOul, 100ul,
1000ul; binh day tron 250ml, 500ml va
cac dung cu thay tinh khac.

2.2. Hoa chit

Cic hoéa chat: metanol, hexan, axit
ascobic thudc loai tinh khiét phan tich
ding cho HPLC (Merck); etanol 96°,
KOH, NaOH; dietyl ete tinh khiét PA
(Trung Quéc); chat chuin vitamin D,
100mg cua Supelco (MY).

2.3. Chuén bi miu phan tich

5 mau ndm nudi trong bao gdm thuy
tién trang (Hypsizygus tessellatus),
dong c6 (Lentinula edodes), dui ga
(Pleurotus eryngii), nAim so (Pleurotus
ostreatus) va moc nhi (Auricularia
auricula-judae) dugc thu mua trén dia
ban thanh phd Vinh. Péi véi cac miu
nam thay tién tring, dui ga va dong cod
dem phoi ning va chiéu xa sau khi rira
sach, chia ra nhiéu phﬁn khac nhau va
dem phoi dudi anh ning mit troi hodc
dem chiéu trong phong tbi bang dén tur
ngoai UVB Exo —Terra trong thoi gian
2h, 6h, 24h va 48h. Tt ca cdc miu sau
d6 duogc bao quan trong tu dong trudce
khi dem phan tich.

Hon hop gom 5 g miu di dugc nghién
nho ddng nhit, 4ml natri ascobat (17,5g
ascorbic + 100 ml NaOH 1M), 50ml
etanol, 4g¢ KOH. Cho vao binh cau va
tron déu bang may vortex trong 30 phit,
chuyén vao may siéu 4m, gia nhiét
(70°C) va siéu am trong vong 30 phut.
Mau sau khi xa phong hoa duoc lam
ngudi ¢ nhiét do phong, thém 50ml
nude cat dé ion va chiét 3 1an véi 50ml
hén hop dietyl ete : hexan(1:3 v/v).
Dich chiét thu duoc chiét lai bing KOH
3% pha trong etanol 5% sau do rua
bang nudc dé ion dén trung tinh. Dich
chiét dem vao c6 quay chan khong sau
do6 tai hoa tan trong dung méi pha dong
CH;OH, phéi hop voi siéu am dé qua
trinh hoa tan duoc triét dé. Dung dich



thu dugc loc qua dau loc c& 45um sau
do6 dem phan tich [4].

2.4. Phwong phap phéan tich

Ham lugng vitamin D, dugc xdc dinh
bang phuong phap sic ky long hiéu
nang cao voi dau do UV. Cac diéu kién
t6i wu cta phép ghi do HPLC, khoang
ndéng d6 1am viéc va dudng chuan xac
dinh ham lugng vitamin D, dugc
nghién curu, xac 1ap va xay dung. Vige
danh gia phuong phap dugc tién hanh
qua tinh toan gioi1 han phat hi¢n (LOD),
gi61 han dinh luong (LOQ) do lap lai
cua pheép do va hiéu suat thu hoi.

3. KET QUA VA THAO LUAN

3.1 Khao sat cac diéu kién phan tich
t6i wu trén HPLC

3.1.1. Lwa chon buéc song toi uu

Khao sat phd hap thu UV-Vis cua
dung dich vitamin D, & nong d6 10
ppm. St dung cuvet thach anh va quy
trinh quét phd ty dong trong ving
budc séong tir 190 nm - 400 nm. Két
qua nghién ctru thu dugc cho thiy
vitamin D, ¢6 d6 hip thu quang cuc
dai & budc séng Amax 265 nm. Cac
nghién ctru tiép theo s& duwoc ghi do
trén may HPLC sir dung dau do UV &
budc song Amax = 265nm.

3.1.2. Lwa chon ty I¢ pha dong

Khao sat h¢ pha dong MeOH: H,O &
cac ty 1€ khac nhau 100/0; 95/5;
90/10; 70/30 va ghi do sic phd dd
dung dich vitamin D, ndng d6 10 ppm
v6i cot Hypersil AA-ODS 2.1mm, tdc
do6 dong gitt ¢ dinh 0,5ml/phut. Tur
nhirng két qua thu dugc chung toi lra
chon pha dong 1a CH3;0H 100% vi tai
d6 dién tich pic sic d6 1a 16n nhat va
d6 lap lai tot nhat.

3.1.3.Lwa chon téc dé dong va thé tich
bom

Nhirng két qua nghién ctru lua chon tdc
d6 dong va thé tich bom véi cot sic ky

& nhiét d6 30°C cho thay khi téc do
dong toi wu 1a 0,5 ml/phut thi thé tich
bom 10ul 13 t6t nhat.

3.2. Xay dung phwong trinh dwong
chuin

Tién hanh pha diy dung dich chuin c6
néng d6 0.4 — 50 ppm tir dung dich
chudn gbc vitamin D,1000ppm. Tién
hanh ghi sic d6 vé&i didu kién da khao
sat cua cac dung dich chuin vira pha.
Két qua nghién ctru thu dugc cho thiy
trong khoang ndng do trén co su phu
thudc tuyén tinh gitra néng d6 va dién
tich pic (hinh 1) ¢ thoi gian luu t, =
2,634.
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Hinh 1. Sdc do xép chong lén nhau ciia
vitamin D6 cdc néng do khac nhau.
Trong khoang phu thudc tuyén tinh
chung t6i da tién hanh xay dung dudng
chudn thé hién su phu thudc dién tich
pic sic d0 vao ndng do vitamin D,

phuong trinh duong chuan thu duoc:

Y = 77,31.C + 2,75; R?* = 0,9997.
Trong d6: Y 1a dién tich pic; C: ndng
do vitamin D,

3.3. Danh gia phuwong phap phan tich
3.3.1. D¢ lap lai cua phép do trén dung
dich chuin

DPé danh gia do lap lai chung toi thuc
hién ghi do 1ap lai lién tuc 6 lan véi mot
néng do chit chuan 20 ppm. Do léch
chuin va do 1éch chuén tuong ddi theo
ndng d6 ctia mau la SD = 0,05 va RSD
=0,25%. Két qua thu duoc cho thay cac
phép ghi do c6 do lap lai tét.



3.3.2. Xac dinh gioi han phadt hién
(LOD), gioi han dinh luwong(LOQ) cua
phwong phap

Céc gia tr1 LOD va LOQ duogc xac dinh
dira theo phuong trinh duong chuan 1a
LOD = 0,027ppm va LOQ = 0,083ppm.
Két qua nghién ctru thu dugc cho thiy
phuong phap HPLC nghién ciu xay
dung duogc c6 do nhay dat yéu cau dé
xac dinh chinh xac ham lugng vitamin
D, trong nam.

3.3.3. Xdc dinh hiéu sudt thu hoi

Hiéu suét thu hdi duoc xac dinh bang
cach tién hanh phan tich trén miu ndm
thiy tién tring va mau c6 nap thém mot
luong chit chuan chinh xac. Tién hanh
phan tich mau theo quy trinh phan tich
nhu trong muc 2.3. Két qua thu duoc
trong cac mau c6 do thu hoi trung binh
1a 87 % (ndm trong giéi han cho phép
cua phuong phap).

Bang 1. Két qua xdc dinh hiéu xudt thu
hoi vitamin D2
trong mau nam thuy tién trang

nam khac nhau dao dong kha lon tir 2-
14 ng/100g nam (bang 2)

Bang 2. Ham luwong vitamin D; trong

mot sO mdau nam

Ham lugng | Ham lugng
TT M nim vitamin D, | vitamin D,
(ng/100g (IU/ 100g
nam) nam)
1 | Nam so 8,5 340
o | Namdong 24 9
cd
3 | Nam Pui ga 13,4 536
4 | Nam Thuy 6 240
tién trang
5 | Moc nhi 7 280

Theé tich | K¢ét 1
. . \ Két n n
vitamin qua \ Hiéu | Hiéu
X qua A A
D, mau miu suat | suat
TT | 4ppm | khong thém thu | trung
thér}l thér}l chuén hoi | binh
chuan | chuan (ppm) (%) | (%)
(ml) | (ppm)
1 1,00 ml 0,79 83,8
2 | 1,00 ml 0.12 0,82 87,5 1
3 1,00 ml 0,84 90,0 ’

3.4. Xac dinh ham lwgng vitamin D,
trong mdt s6 miu nim

3.4.1.Ham luwgng vitamin D, trong mot
s0 méu nim

Cac mau nam sau khi duoc xir Iy dem
di phan tich xdc dinh ham luong
vitamin D, trén may HPLC vdi cac diéu
kién t6i vu nhu d3 nghién ctru va tinh
toan theo phuong phap dudng chuan.
Két qua phan tich thu duoc cho thiy
ham lugng vitamin D, trong cac loai

3.4.2.Khdao sat kha ndang lam ting
vitamin D; trong ndm bdng dén ti
ngoai UVB.

Tién hanh phan tich khao sat 3 mdu
nam (déng cd, dui ga va thay tién tring)
sau khi duoc chiéu bang dén tir ngoai
UVB Exo —Terra trong thoi gian khac
nhau, két qua cho thiy co su gia ting
ham luong vitamin D, trong nim sau
khi chiéu bang dén UVB Exo —Terra,
cao nhat tuwong tmg voi thoi gian chiéu
den UVB Ia 6h. Su gia tang nay duoc
giai thich béi qua trinh téng hop
vitamin D, trong ndm tir estogerol (co
ham luong déng ké trong ndm) dudi tac
dung cua tia UV (cha yéu 1a nho tia
UVB). Tuy nhién khi phoi bang anh
sang mat troi thi ham lugng it hon so
v6i chiéu bang dén tir ngoai (so sanh
v6i miu nam thay tién tring) (bang
3).Dong thoi thoi gian qua dai thi ham
luong c6 giam di, diéu nay c6 thé giai
thich 12 c6 sy phan hiay ham luong
vitamin D theo thoi gian.Két qua phan
tich cho thiy c6 thé gia ting ham luong
vitamin D, trong nidm sau thu hoach
bang chiéu tia tir ngoai thich hop, tir 6
gop phan tang gia tri dinh dudng cia
san pham.



Bang 3. Ham lwong vitamin D, trong
mot s6 mau nam chiéu tia UV

Ham luong theo thoi gian
chiéu den UVB

TT Mau nam (ug / 100g ném)

Oh 2h 6h | 24h

| | Nam dong 24| 5 | 25 | 26
(¢10)

o | Nam Thuy g 145 | 20
tién trang

3 | Namduiga | 13,4 | 155 | 43,5 | 40

Ham luong theo thoi gian

phoi nang
(ug / 100g nam)
2h | 6h | 24h
Nam Thiy 9,5 | 11,5 ] 10
4 N
tién trang
4. KET LUAN

- Pa nghién ctru xay dung phuong phap
sic ky long hiéu ning cao, detector UV
xac dinh vitamin D, trong nAm. Phuong
phap nghién ctru xay dung duoc c6 do
nhdy, do chinh xac cao va do lap lai tdt.
Ham luong vitamin D trong 5 mau ndm
dao dong tir 2-14 pg/100g nAm.

- Dénghién ctru chiéu tia tir ngoai budc
dau cho thay co sy ham luong vitamin
D, trong nam nudi trong. Két qua cho
thay ham luong vitamin D, tang 1én 1d
rét sau khi chiéu tia UV (dao dong tir 2-
40,5 ng/100g nam).
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