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SUMMARY

RESEARCH TO DETERMINE THE AMOUNT OF VITAMINS B1 AND B6 IN
LARGE FUNGUS FROM NORTH CENTRAL REGION OF VIETNAM
BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC)

Measured parameters and optimum conditions to determine the content of vitamins BI and B6

were researched including wavelength, flow rate and mobile phase. The linear range was
from 0.5-5.0 ppm with Bl and was from 1.0- 5.0ppm with B6.The amount of vitamin Bl and

B6 in large fungus has been determined by HPLC using the calibration curve. The detection
limits for Bl and B6 obtained were 0.069ppm and 0.13ppm; the quantification limits for Bl

and B6 were 0.232 ppm and 0.42 ppm, respectively. The relative standard deviations for the

determination of three levels of concentration of the standard solution were less than 1%,

whereas the relative standard deviations for the determination of sample were less than
2.5%.The recovery of vitamins Bl and B6 was 82.3% and 83.3%, respectively.

1. MO PAU

NAm 16n duge chiara  nhiéu chi, ho, loai,
loai khac nhau trong dé co nhiéu loai c6 thé
st dung lam duogc liéu nhu nam linh chi,
nim thuong hoang, nim 15, nam den... bac
biét, nAm linh chi 13 loai thudc quy c6 tac
dung bao v€ gan, giai doc, tiéu dom, loi
tiéu, bd da day; nim thuong hoang cé thé

ngan nglra cdc bénh nhu rdi loan chirc
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ning, xudt hién tiéu chay va ung thu, tc
ché kim hdm sy phat trién khéi u. Thanh
phén hoa hoc va dugce tinh ctia mdi loai
nidm 16n khic nhau 1 khac nhau va ciing
phu thudc vao vi tri dia ly, khi hau cta noi
nim sinh trudng. Ngoai nhirng hop chét c6
hoat tinh sinh hoc cao nhu cac polisacarit,
tritecpenoit thi trong cac loai nim 16n noi

chung, con cé cac thanh phan cé gia tri



dinh dudng khac nhu céc vitamin, axit
amin, lipit[1]. Cho dén nay, nghién ciru cac
loai ndm 16n & vang Béc Trung bd chi yéu
la diéu tra da dang sinh hoc, ma chua
nghién clru vé mat hoa hoc, hoat tinh sinh
hoc va cac thanh phin dinh dudng. Trong
cac cong bd trude ddy, chung téi di tién
hanh phéan tich, danh gia ham lugng cac
nguyén té vi lugng, trong cong trinh ndy,
chiing t6i tién hanh phan tich, danh gia ham
lugng cac vitamin Bl (thiamin) va B6
(pyridoxan va cac dang ctia nd) trong cac
loai ndm 16n nhim gbép phan xac dinh, danh
gi4 thanh phin dinh dudng cua cac loai
nim 16n & vang Béc Trung B noi riéng va
Viét Nam no6i chung.

2. THUC NGHIEM

2.1. Thiét bj va dung cu

Hé thiét bi sic ky Alliance, bom 2690,
detector huynh quang 2475 (Hang Waters,
M3), cot C18 (250 4,6 mm, 5 um LD); ndi
cach thiy 06 chd (hdng Memmer); thiét b
loc dung mdi (hang Gast - My); may rung
situ am (hang Elma - Dtc); may li tdm
5702R, tbc do tdi da 3000 vong/phut (hing
Eppendorf - M§); may nghién mau Retsch
GM 200 (Ptrc), may lic vontex Velp (Y).
Can phan tich c¢6 @6 chinh xac dén 0,0001
cua Mettler Toledo (Puc), gidy loc dung
moi 47mm; 0,45um. Cac dung cu nhu: binh
dinh mtc 10ml, 100ml, 250ml; cbc c6 mo
100ml, 250ml; giéy loc whatman.

2.2. Héa chat

Céc hoa chit: métanol, iso butanol, axit
glyocylic, axit axétic, axit 1-heptansulfunic,
CH;COONa.3H,0, HCl d, K;Fe(CN),
NaOH, Fe(SO,).7H,0, NaBH,, HiPO, déu

thudc loai tinh khiét phan tich stir dung cho
HPLC.

Chat chuin Bl (thiamine hydrochloride,
hing Sigma - M¥) ¢6 d6 tinh khiét cao hon
99%; chat chuan B6
dihydrochlorua, hiang Sigma - M¥) c6 do
tinh khiét cao hon 98%.

2.3. Chuén bi miu nim phan tich

(pyridoxamin

Mau nidm 16n sau khi thu hai v&, dem rua
sach, phoi kho tu nhién, sau do6 bao quan
trong tui nilon. Ky hiéu thr ty MN 201-
MN 211, tén khoa hoc cac mau nim tuong
tmg duoc ghi trong bang 3.1. Dung dao cit
phin mii nAm thanh ting miéng (khéng Iy
phin cubng nim) c& 3-5cm. Liy mdi miu
khoang 30g, nghién min va trén sao cho
mau d(‘Sng nhat. Lam lanh so b dé tranh
mau tiép xtc v6i nhiét do cao trong thoi
gian dai va dua di phan tich ngay .

2.3.1 Xur Iy mdu nam xdc dinh vitamin Bl
Can 2 gam mau thir cho vao binh nén 250
ml, thém khoang 100ml dung dich HCI IN
sao cho pH = 1. Thiy phan miu trong ndi
cach thuy lh ké tr luc nudc sbi. Sau khi
thiy phan xong, dé ngudi, chinh pH dén
khoang 3,75 - 4,75 bang dung dich
CH;COONa 2,5N. Chuyén toan bd dung
dich nay vao binh dinh mirc 250ml va dinh
mic vua du téi vach béng nude cat. Loc
qua gidy loc. Hut 1 ml dung dich loc vao
binh dinh mac 10ml, thém vao mdi binh
dinh mtc 3 ml dung dich NaOH 15% trong
KsFe (CN)g 1% da pha & trén. Lac trén may
lic 1 phut, thém isobutanol dén vach dinh
muc va lic 30 gidy. D& yén trong bong toi
20 phut dé tach 16p. Tach chiét dung dich
trong dé bom vao HPLC[2]
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2.3.2. Xur Iy mau nam xdac dinh vitamin B6
Chung t6i d tién hanh xtr Iy cac mAu nim
16n xac dinh vitamin B6 theo 2 quy trinh:
Quy trinh 1: Theo TCVN 9513: 2012 [3].
Can 5 g mau ddng nhat cho vao binh nén
150ml, thém 50ml HCI 0,1M (pH=1) lam
noéng trong thiét bi ap luc 30 phut & 120°C,
sau d6 lam ngudi téi nhiét d6 phong,
chuyén sang binh dinh mirc 100ml va pha
lodng bang nudc dén vach, loc va ly tim
50ml dung dich miu di xir 1y bang axit,
chuyén 16p ndi phia trén sang chai thuy tinh
day kin, duoc dung dich chiét mau .

Quy trinh 2: V&i cac ky hiéu 3 dang ton tai
c6 thé chuyén hoa cho nhau cia B6 1a
PN(Pyridoxine); PL(Pyridoxal);
PM(Pyridoxamine). Nguyén tic qua trinh
xtr Iy cac miu nidm nhu sau: Bude 1: PM
thuc hién phan tng véi axit glyoxylic tao
PL, Budc 2: PL bi khir quay tr¢ lai PN
bang NaBH, trong dung dich axit yéu.

Can 5 gam mau dd dugc dong hoa cho vao
binh nén 50ml. Thém 2ml dung dich
natriaxetat 0,625M; 2,5ml axit glyoxylic
1M va 0,8ml sét (IT) sulfate 10g/l. Lic qua
dém trén may lic ngang (it nhat 12h) &
37°C. Bé ngudi, chuyén vao binh dinh murc
50ml va dinh mtrc dén vach béng nude cat,
loc qua giéy loc. Dich loc sau khi loc, thém
tiép 4,5ml dung dich NaBH, 0,1M va 0.5
ml axit acetic tinh khiét. Lic nhe 30 gidy.
Sau khi sui hét bot, loc qua mang loc
0,45um, bom vao HPLC [4].

2.4. Phwong phap phan tich

Ham lugng vitamin Bl va B6 trong céc
mau ndm 16n d3 duoc chung t6i nghién ciru

xac dinh bang phuong phap sic ky long
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hi¢u nang cao (HPLC), detector huynh
quang. Nhirng diéu kién va thong sb can
thiét cho phép ghi do HPLC t6i wu, khoang
ndéng do tuyén tinh va dudng chuin xéc
dinh ham lugng B1 va B6 da dugc nghién
ciru, xac lap va xay dung . Panh gia
phuong phap di dwoc tién hanh théng qua
tinh toan giéi han phat hién (LOD), gidi
han dinh luong (LOQ), d6 lap lai cia phép
ghi do va hiéu suét thu hoi.

3. KET QUA VA THAO LUAN
3.1.Nghién ctru cac diéu kién phan tich
tdi wu

3.1.1. Nghién cutu lyva chon budc song kich
thich va phat xa

Thuc hién cac phép do s dung detector
huynh quang, cin lwa chon cac budc song
kich thich t8i vu dé cac chét phén tich phat
ra bic xa huynh quang téi uu twong ung.
Bing cach thay d6i cac budc song kich
thich va phat xa ctia phép do vitamin Bl,
B6 chung t6i da lua chon dugc budc song
kich thich A = 365nm, budc séng phat xa
huynh quang A, = 435nm déi v6i Blva
budc song kich thich Ay = 290nm, budc
song phat xa huynh quang A, = 395nm voi
vitamin B6.

3.1.2. Nghién ciru lva chon pha dong va ty
lé pha dong

Cac phép nghién ctru duogc thuc hién voi
dung dich chuin vitamin Bl, B6 déu c6
n6ng d6 2ppm, cot séc ky lua chon la cét
Cl18. Béng cach lva chon mot $6 hé dung
moi ¢d d6 phan cuc tuong duong voi dung
moéi métanol (métanol, métanol: KH,PO,,
métanol: acetonitrin, métanol: H;PO4+ axit

1- heptane sulfonic), thay ddi ty 1& pha



dong va do sic ky. Lua chon pha dong va
ty 1¢ pha dong t6i wu khi tai d6 thu nhan
duogc dién tich pic sdc 1y 1on nhét va do lap
lai cua cac phép do t6t nhit. Chung toi da
lya chon pha dong dé xac dinh vitamin Bl
la métanol; vitamin B6 la hé métanol:
H;PO,4 0,01M trong axit 1- heptane sulfonic
0,05% (w/v) pH=2,5 theo ty 1¢ 26:74.

3.1.3. Nghién ciru lira chon toc dé dong
Cac phép nghién ctru dugc thuc hién trén
dung dich chuén vitamin B1, B6 n(‘Sng do
2ppm. Thay ddi téc do dong tir 0.8-
1,3ml/phit ddi v6i ca 2 phép phan tich Bl,
B6. Tbc dd dong t6i wu duge lua chon déu
1a 1,0ml/phut vi tai d6 dién tich pic sic ky
16n nhit va do lip cac phép do t6t nhit.

3.2. Nghién ciru khodng tuyén tinh va
xdy duwng dwong chuén xic dinh vitamin
B1, B6
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Hinh 3.1.Puong chudn xdc dinh vitamin Bl

3.3. Xac dinh ham lwgng B1, B6 trong
cac miu nim 16n

Ham luong Bl va B6 trong cac miu ndm

dugc xac dinh véi cac diéu kién nhu ghi ¢

Tién hanh pha ddy dung dich chuin
vitamin B1 ¢6 ndng d¢ 0,2-6,5 ppm tir dung
dich chuén géc thiamin clorua hydroclorua
100 ppm trong HC1 IN va day dung dich
chuén vitamin B6 c6 ndng do 0,2-6,5ppm
tr dung dich chuin géc B6 500 ppm
pyidoxamin dihidroclorua trong nuéc cit,
tién hanh ghi do sic dd cac dung dich
chuin vira pha. Ké qua nghién ctru thu
dugc cho thiy khoang ndng do tuyén tinh
dat dugc cho phép do HPLC vdéi vitamin
B1 1a tir 0,5-5 ppm va vitamin B6 la tir 1,0-
5,0 ppm. Trong khoang tuyén tinh thu duoc
chiing t6i tién hanh x4y dung dudng chuin
thé hién sy phu thudc dién tich pic sic ky
vao n6ng d0 cua vitamin B1, B6 nhu ¢ hinh
3.1;3.2

6000000 +
4000000 A
2000000 -+ =977121x + 113434
R? =0.9997
0
0.0 2.0 4.0 6.0

Hinh 3.2. Puong chudn xdc dinh Vitamin B6

muc 3.1, theo phuong phap dudng chuin
trinh bay ¢ muc 3.2. Ham lugng B1 va B6
1 gia tri trung binh cong cua 3 lan thi
nghiém song song va dugc ghi lai & bang
3.1 va hinh 3.3
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Bdng 3.1. Ham lwong vitamin B1, B6 trong cdc mau nam thiee

Ham Ham Iugng TB cuia
lrong TB vitamin B6 (mg/kg)
Ky hiéu ) NI clia Theo | Theo
STT x Tén khoa hoc cia nam 16n . quy trinh quy
mau vitamin oy s ,
Bl xu ly trinh xur
mau 1 1y mau
(mg/kg) )
1 MN201 | Hexagonia apiaria (Nam 13) 3,4954 KPH KPH
2 | MN202 | Ganodema applanatum (linh chi) 2,5355 KPH KPH
3 MN203 | Ganoderma lucidum (linh chi) 3,3234 KPH KPH
4 | MN204 | Ganoderma philippii (linh chi) 2,9103 KPH KPH
5 MN205 | Phellinusmelanodermus (thugng hoang) | 0,9194 KPH KPH
6 | MN206 | Ganoderma triangulatum (linh chi) 1,7056 KPH KPH
7 | MN207 | Nigrofomes melanporus (ndm den) 1,4382 KPH KPH
8 MN209 | Ganoderma fulvellum (linh chi) 2,8457 KPH KPH
9 | MN210 | Phellinus setulosus (thugng hoang) 0,8144 KPH KPH
10 | MN211 | Ganoderma lobatum (linh chi) 1,2553 KPH KPH
1 ) .
ol ) \\ = ‘;-" :
% o ‘f \\ g 00 =2
Lo / \ § won)
TM‘L f/ \\\ 2001
00t)— »*‘L“Z ¥77 [l S — 1
0] Tw TE (TR T2 T o0 T Tt 020 ) 100 15 0
Sae 30 chuin :’::mln B1 Siic d6 ma'uM::: 204
woe /g\
/D
0 00— [ \\\— o —

Sdc do chuan Vitamin B6

T T T T T T
08 100 120 140 150 160 200
Meutes

Sac do miu MN 211

Hinh 3.3. Sac ky do cua mot so mau chuan va mdau nam lon

Két qua phan tich thu dwgc cho thiy trong
khi ham luong B1 trong tat ca 10 mau nim
1on déu 16n, dao dong tir 0,8144 dén
3,4954 mg/kg thi ham lugng B6 trong 10
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mau nidm 16n déu nim dudi ngudng phat
hién ctia phuong phap.

3.4. Panh gia phwong phap phén tich
3.4.1.Gioi han phat hién (LOD) va gioi han
dinh lugng (LOD)



Cin ctr vao két qua xay dung dudng chuin
xac dinh vitamin Bl ¢6 d6 léch chuin
Sy,;=31468 va phuong trinh dudng chuin
cua vitamin B1 1a Y = AX+B = 1,355.10°%
+ 145612

Tinh toan LOD, LOQ cua vitamin B1 theo
quy tic 3o thu dugc: LODg; = (3Syi)/A =
0,069ppm; LOQg; = (10Sy,)/A = 0,232ppm
Cin ctr vao két qua xay dung dudng chuin
xéc dinh vitamin B6 c6 d6 1éch chuin Sy,=
41114 va phuong trinh duong chudn cua
vitamin B6 1a Y = AX+B = 977121x +
113434.

Tinh toan LOD, LOQ cua vitamin B6 theo
quy tic 30 nhu vitamin Bl dwogc cac gié tri
LODge= 0,13ppm, LOQgs= 0,42ppm.
3.4.2. Do lap lai cua phép ghi do trén cac
dung dich chudn B1,B6

Phép danh gia duoc tién hanh ¢ 3 gia tri
ndéng d6 dau, nim giita va cubi khoang
tuyén tinh, tién hanh do lap lai 5 14n tai mdi
gia tri n6ng d6. Bo lap lai thé hién qua do
léch chuin tuong ddi Sy, Két qua phan tich
va tinh toan duoc thé hién & bang 3.2.

Bdng 3.2.Két qua tinh todn dg 1dp lai cia phép ghi do trén dung dich chudn vitamin B1, B6

Vitamin B1 B6

Nong d6 chuan bi (ppm) 1,000 3,000 5,000 1,000 3,000 5,000
Nong d6 TB phat hién 1,0066 3,0252 5,0142 1,0096 3,0088 | 5,0128
Seaes 0,533 0,923 0,168 0,648 0,223 0,244

Dua vao gia tri d6 1éch chuén tuong dbi rat nho, chirng t6 cac phép do trén c6 do lap lai tbt.

3.4.3. D¢ lap lai trén cac mau nam Iém
Liy 3 mau ndm song song 202-1, 202-2,
202-3, tién hanh phan tich nhu muc 3.3, xac

dinh vitamin B1, B6, két qua duoc thé hién
0 bang 3.3.

Bdng 3.3 Két qua phan tich d3 ldp lai trén cdc mau thir song song

Mau 201-1 | 2012 | 201-3 | Trungbinh | Su%
Vitamin B1(mg/kg) 2,567 | 2,548 2,491 2,535 2,2091
Vitamin B6 (mg/kg) KPH | KPH KPH KPH

Tir gid tri phan tich, tinh toan thé hién &
bang 3.3 cho thiy phép phan tich HPLC
xac dinh vitamin B1, B6 ¢6 d6 lap lai cao vi
gia tri Sy % bé.

3.4.4.Hiéu sudt thu hoi

Dé danh gia do6 ding cua phuong phap
phan tich, chiing t6i tién hanh thuwc nghiém
va tinh toan hiéu suét thu hdi qua viéc phan

tich mau th 1a mau nam MN201 va mau

ndm c6 thém chuin mot luong chinh xac
Bl hay B6. Tién hanh phan tich bing
HPLC 2 loai mau trén theo quy trinh phan
tich nhu muc 3.3. Két qua phan tich va tinh
toan cho thiy:

Ham luong Bl trong mau thir 1a 2,5355
mg/kg, thém chuin 1a 2,5205mg/kg, ham
luong phin tich dugc biang HPLC la

329




4,6812mg/kg, hiéu sudt thu hdéi H = 92,59
% Vo1 Sy = 0,691 %.

Ham lugng B6 trong mau thu Ia
0,000mg/kg, thém chudn 1a 2,8358mg/kg,
ham lwong phén tich duoc bang HPLC 1a
2,3622mg/kg, hiéu suat thu hdi H = 83,3%
voi Sy = 1,112 %.

Tur két qua tinh toan hiéu sudt thu hodi va
theo AOAC, véi nguong ham luong ppm,
hiéu sudt thu hoi tir 80-120%, nhan thiy
rang phép phan tich HPLC véi vitamin B1,
B6 c6 hiéu suit thu hdi thoa man véi do
léch chudn twong dbi thap, nén phép phan
tich c6 do dung tét.

4. KET LUAN

ba nghién ctru lua chon duogc cac diéu kién
phan tich t6i vu cho phép ghi do HPLC dé
xac dinh vitamin B1, B6 nhu cac budc song
kich thich va phat xa, toc do6 dong, pha
dong, ty 1& pha dong. D3 tién hanh nghién
ctru khoang tuyén tinh va xdy dung duong
chudn xac dinh vitamin B1, B6. Pi tién
hanh xtr 1y 10 miu ndm 16n va xac dinh
ham luong vitamin Blva B6 trong cac mau
nim bang phuong phiap HPLC. Pi tién
hanh danh gia phuong phap phan tich qua
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thuc nghiém va tinh todn d6 lap lai, gioi
han phat hién, giéi han dinh luong, hiéu
sudt thu hoi. Két qua tinh toan cho thiy do
lap lai tdt (d6 1éch chuén tuong ddi déu bé
hon 0,25%), gi6i han phat hién va giéi han
dinh lwong thip (ngudng ppm), hiéu suét
thu hoi cao (déu 16n hon 80%).
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