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TOM TAT

K&m la nguyén t vi luong cén thiét dé duy tri chuc ning sinh 1y & nguoi va dong vat. K&m hitu co dugc

hép thu t6t hon, c6 hoat tinh sinh hoc cao va doc tinh thdp hon dang vo co. S. cerevisiae c6 kha nang tich Iy
kém hitu co va da dugc ing dung nhleu trong san xuét. Tuy nhién, hién chwa c6 nghién ciru nao tién hanh phan
tich cac dang lién két ctia kém trong nim men. Trong nghién ctru nay, hop chit k&m hitu co, vo co trong ndm
men dugc tich pha trén nhya D101 va dinh luong biang phé khéi phd plasma cam tng (ICP-MS). Céc hop chat
kém duoc chiét bing phuong phap nghién bi va tich phan doan trén nhya D101. Cac thong s6 ctia qua trinh
chiét va didu kién tach ciia hop chat k&m trén nhya D101 da duoc nghién ctu tbi wu hoa. Ngoai ra, viéc phén
tich cac dang hop chit kém ciing dugc thyc hién voi sic ky long hiéu néng cao ket ni phd kh01 phé cam (g
cao tan plasma (HPLC-ICP-MS). Két qua cho thdy, kém ton tai trong sinh khdi nim men cha yéu & dang hitu
co, dao dong trong khoang 51,56 - 88,17%. K&m hitu co tich liiy cao nhit trong sinh khéi chung S. cerevisiae
A112 dat gia trj 88,17%. O tét ca cac chung, dang kém lién két v6i polysacarit 16n hon dang kém lién két voi
protein. Nghién ciru nay cua ching tdi ¢6 ¥ nghia trong y hoc, viéc phén tich cdc dang ton tai ciia k&m trong

ndm men s& lam sang to co ché tac dung cua dich chiét nAm men giau kém.

Tir khéa: hop chdt kém, HPLC-ICP-MS, kém hitu co, ndm men kém, nhwa D101

MG PAU

Nguyén t6 vi luong k&m tir 1au di dugc biét dén
12 mot trong nhitng yéu t6 quan trong dbi voi co thé
con ngudi. K&m tham gia vao thanh phan cau tric té
bao, hé théng cac enzyme va dac biét 1a tac dong dén
hau hét cac qua trinh sinh hoc trong co thé (Bao et
al., 2007). Vi vay, cac co quan va hé co quan nhu hé
than kinh trung wong, da va niém mac, hé tiéu hoa,
tudn hoan rét nhay cam voi sy thiéu hut kém. Hién
nay tinh trang thiéu k&m & tré em 1a van d sirc khoe
cong dong dang dwoc quan tdm & nhiéu nude, dic
biét 1a cac nudc dang phat trién véi khoang 2 ti
ngudi bi thiéu kém (Sandstead, 2015). Chinh vi véy,
viée tim ra cac ngudn thyc pham chirc ning giau
kém bb sung vao ché do dinh dudng hang ngay 14 hét
strc can thiét.

Kém thuong duoc bé sung vao co thé duéi 2 dang
hitu co va vo co. O dang hitu co, kém duge gan két

v6i cac phan to hiru co nhu protein, vitamin, axit
amin, polisaccharit hay cac hgp chit hitu co khéc... O
dang v6 co, kém dugc gan két v6i cac thanh phan vO
co, phé bién nhét 13 mudi kdm sulphat, k€m nitorat,
kém oxit... DA co rat nhidu nghién ctru danh gi4, so
sanh kha ning hip thu va chuyén hoa giita 2 dang
kém v6 co va kém hitu co trén dong vat (Lu et al.,
2012; Sandstead, 2015; Bao et al., 2007). Cac nghién
clru di chi ra rang dong vét duoc bd sung kém & dang
hitu co c¢6 nong d6 kém huyét thanh va ham lugng
k&m du trlr trong xuong, thit, cdc co quan ndi tang cao
hon khi dugc bd sung kém & dang v co. Hon nira,
hop chét kém hiru co dugc danh gia 1a c6 hoat tinh
sinh hoc cao hon kém vo co (Brooks et al., 2018; Hill
et al., 2014; Stehlik-tomas ef al., 2004).

C6 rat nhiéu phuong phap dé tao ra cac hop chit
cua kém nhu: téng hop hoda hoc, chiét xuét tir tw nhién,
hodc bang con dwdng sinh héa... Tuy nhién, phuong
phép tong hop hoa hoc c6 han ché 1a d& sinh ra cac
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san phim phy, kho kiém soat anh huong t6i sirc khoe
con ngudi. Phuong phap chiét xuat hop chit kém tir t
nhién an toan hon nhung chi phi san xuét cao. Vi vay,
hién nay thé gioi dang tap trung nghién ctru s dung
nam men 14 d6i twong chuyén hoa ion kim loai (Zn,
Cr, Se...) tir moi truong thanh dang hop chat kim loai
hitu co va tich liiy trong ndm men.

O Viét Nam, huéng nghién ctru tao ndm men
gidu kém khd méi mé. Pong thoi, hién chua co
nghién ctru khoa hoc nao phan tich dang ton tai cia
kém trong té bio nim men. Chinh vi vy, viée thiét
1ap xay dung quy trinh phan tich dang kém ton tai
trong t& bao nam men 1a hét strc can thiét. Trong
nghién ctru nay, chung toi tap trung vao phat trién
phuong phap phan tich cac dang ton tai cuia cac hop
chit chira Zn trong té bao nim men. Cac dang Zn v
¢0, hitu co dugc tach phan doan trén cot sic ky chua
chat nhdi D101 macro va rira giai bang dung moi
thich hop. Ham lugng Zn trong cac phan doan nay
dugc xac dinh bang phuong phap phan tich ICP-MS
& didu kién t6i wu st dung dung dich ngoai chuan.
Bén canh d6, cac dang vo co va hitu co cua Zn con
dugc xac dinh truc tiép béng sdc ky trao ddi cation
sir dung detector khdi phd ké nguyén tir ngudn ion
hoa bing plasma cao tan cam tng (HPLC-ICP-MS).

VAT LIEU VA PHUONG PHAP

Hoa chat va ching vi sinh vat

Cao nam men, pepton duogc cung cap bdi hang
Himedia, An D9. ZnSQ, va cac hoa chit khac phan
tich khac duoc cung cip boi Meck, Ptrc. Cac chiing
ndm men S. cerevisiae mi sb CNTP 4007, CNTP
4017,CNTP 4059, CNTP 4080, CNTP 4087, CNTP
4130, CNTP 4131, CNTP 4157, CNTP 4158 dugc
cung cip boi Suu tip gidbng VSVCN-Vién Cong
nghiép Thyc phim. Cac ching ndm men phén lap tir
céc ngudn trong ty nhién gdm: CO8 tir com ruou 1én
men, A78 va S. cerevisiae A112 dugc phan lap tir
méu dit tai S6ng Cong, Thai Nguyén.

Quy trinh 1én men chuyén h6a tao nAm men kém

Céac ching ndm men dugc 1én men trong moi
truong 1én men c6 bd sung mudi kém ZnSO, & ndng
d6 1000 mg/L. Cac diéu kién cho qua trinh 1én men
duoc tién hanh trong may lic 150 vong/phut, & 28°C.
O thoi diém cudi qua trinh 1én men, bat hoat ndm
men bang phuong phap sdc nhiét, ly tm dich sau lén
men. Rura 3 1an sinh khdi nim men bang nude khir
ion dé loai bo moéi truong va mubi kém bam trén bé
mit té bao. Thu sinh khdi kho bang phuong phap sdy
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2 pha, dau tién sdy ¢ diéu kién 60°C trong 2 h, sau
d6 két thuc qua trinh sdy ¢ 105°C dén khdi lugng
khong dbi. Can sinh khéi nAm men dé xac dinh tdc
do phat trién ciia nAm men.

Phwong phap pha té bao thu hdi cac phin doan kém

Céc hop chat ctia k&m trong miu ndm men dugc
giai phong ra khoi té bao bang phwong phap pha té
bao nghién bi duge moé ta chi tiét trong nghién ctru

clia Ramper va dong tac gia (Liu et al., 2015;
Rampler et al., 2012) Can 50 mg mau nidm men
dong kho cho vao ong polypropylene (PP) dung tich
15 mL, thém 1,5 mL dung dich dém photphat, bi
thuy tinh da dugc rira sach béng axit HCI va nudc
cit. Thi nghiém duoc tién hanh trén hé thdng may
nghién bi ¢ tc d6 5000 vong/phit. Mau dugc li tim
5000 vong/phtt trong 10 phat va tich pha. Dich
trong thu duoc duoc loc qua mang loc 0,45 um va
phan tich bang HPLC-ICPMS.

Phan tich ham hrong Zn téng trong miu nim men

Ham lugng Zn tong sb dugc phan tich bing
phuong phap ICP-MS. Mau duogc v co hoa bing
cach: can 50 mg miu ndm men chuyén vao binh pha
mau, thém vao 2 mL HNOj; dic va ngdm qua dém,
thém 1 mL H,0, ddc va tién hanh pha miu bang 10
vi séng. Mau sau khi dé nguoi duoc dinh mirc thanh
10 mL, liy 1 mL pha lodng thanh 10 mL bing dung
dich HNO3 2% va do ndng d¢ Zn trong miu loing
nay bang phuong phap ICP-MS. Xay dyng duong
chudn dé tinh toan lugng k&m tong trong mau thi
nghiém. Phuong trinh dwong chuin cua Zn bing
phuong phap ICP-MS nhu sau: Y = 114*X-833; R
= 0,9999, trong d6 Y 1a cuong d6 cua *Zn", X 1a
néng do ctia Zn, don vi ng ml ™.

Tach cac phin doan v co va hitu co bing nhwa
D101 macro

Cac dang vO co va hitu co chia kém trong dich
chiét ndm men dugc phan tach su dung nhya D101
macro trén ¢t tach sdc ky (kich thudc 1,2 cm x 60 cm,
Sigma Aldrich). Dich chiét ndm men dugc didu chinh
pH 4 bang HCI 6 M sau d6 dugc chuyén 1én cot séc ky.
Dang k€m vo6 co dugc rira giai béng HNO; 1% trong
nude khir ion. Phan doan hitu co dugc rira giai bang
500 mL axeton nguyén chit (Sigma Aldrich). Phan
doan vb co dugc cbd can bé“mg cach suc khi N, ¢ nhiét
dd 40°C. Ham luong kém trong phan doan v6 co va
hitu co phan tich bang ICP-MS.

- Tach phan doan protein theo phuong phap cua
Karadijova va dong tac gia (2002): 25 mL cua phan
doan hitu co dugc chuyén vao ong falcon 50 mL va
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bdo hoa voi dung dich ammoni sunphat (Sigma
Aldrich, 5,4 g ammoni sunphat trong 10 mL). Dung
dich dwoc lic déu va dé qua dém tai 4°C. Két tua
hinh thanh dugc tach ra khoi dung dich bang li tim &
3000 x g trong 5 phut. Ham lugng k&m trong phan
doan protein dugc phén tich bang ICP-MS sau khi vo
co héa miu bang HNO; trong 10 vi séng (Karadijova
et al.,2002).

- Tach phan doan polysacarit dugc thyc hién
theo phwong phap cua Liu va dong tac gia (2015): 25
mL phan doan hitu co dugc chuyén vao binh nhya va
thém vao 100 mL etanol tuyét déi (Sigma Aldrich,
ndng do etanol cua dung dich cudi cing 1a 80%
(v/v)). Dung dich dugc gilt yén tai 4°C trong 24 h.
Két tia hinh thanh duoc tich ra khoi dung dich bing
li tdm 6 3000 x g trong 5 phut. Ham lugng k&m trong
phan doan polysacarit dugc phén tich bang ICP-MS
sau khi v6 co héa mau bang HNOj; trong 16 vi song
(Liu et al., 2015).

Tach cic dang lién két kém trong miu bing h¢
lién hgp HPLC-ICP-MS
Céc dang v6 co va hitu co trong miu dich chiét

nam men dugc phén tich trén hé lién hop sic ky long
hi¢u nang cao ghép nbi vOi quang phd nguyén tir
ngudn ion hoa plasma cao tin cam img (HPLC-ICP-
MS). Céac diéu kién phan tich k&m bang ICP-MS
duoc toi uu bang cach sir dung dung dich chudn kém
1000 pg/L (Merck). B§ on dinh cua may do dugc
kiém tra hang ngay bang dung dich chuén may va
dung dich kém chudn. Phdn mém MassHunter
(Agilent, My, version 6) dugc ding dé chuyén dbi
dir liéu va xir 1y sb liéu. Uu diém chinh cua detector
ICP-MS la tin hiéu phén tich khong phu thudc vao
dang ton tai cuia chét, chi phu thugc vao tong nong
do chét di vao plasma. Céc dang tdn tai cua chit
duogc xac dinh dya vao thoi gian luu trén ot tach sdc
ky so sanh v&i thoi gian luu cta chit chuin. Trong
nghién clru nay, dang vo co va hitu co cua kém dugc
tach bang cot trao d6i cation sir dung pha dong
NH,CH;COO véi néng d6 khac nhau trong qua trinh
tach sic ky (Karasinski et al., 2014; Ovca et al.,
2011). Ti 1€ kém vo6 co va hiru co dugc tinh dua theo
ti 1¢ dién tich pic cua dang chét tuong Ung trén sdc
ky dd HPLC-ICP-MS. Cac diéu kién phan tich k&m
duoc thé hién & Bang 1.

Bang 1. Cac diéu kién phan tich kém béng hé théng lién hop HPIC-ICP-MS.

Thiét bi Thong sé Gia tri
HPLC (Shimadzu LC 10A)
Cot tach Dionex lonPAC CS12A, L = 250 mm, d = 4,0 mm, dp= 8.5um

Nhiét d6 cét tach
Thanh phan pha dong

Nhiét do phong (25-27°C)
Kénh A: 25 mM NH,CH;COO, pH 5,0

Kénh B: 250 mM NH,CH3;COO, pH 5,0

Téc do pha dong

1,0 mL/ phdt, rira giai theo gradient

Thé tich mau 100 pL
ICP-MS (Perkin EImer ELAN 9000)

Khi plasma 16 L / phut

Khi phu tro 1,25 L / phat

Khi tao sol 0,8 L/ phut

Cong suét plasma 1250 W

B6 tao sol PFA

Budng phun Scott, double pass

lon do Zn" (m/z 66),

Thoi gian do 100 ms

Ché do do Peak hopping

Tilé Zn vb co/Zn hiru co

Ti 1& % dién tich pic trén sac do
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KET QUA VA THAO LUAN

Két qua phan tich ham lwgng kém hiru co' trong
sinh khoi nam men

Sau khi tién hanh sang loc cic ching ndm men
¢6 kha nang tich liy kém cao, 12 ching ndm men c6
kha nang tich k&m vdéi ham luong trén 5 mg/g sinh
khéi duoc lwa chon dé phén tich dinh lugng kém hiru
co va dang lién két cia kém trong sinh khéi ndm

Nguyén Thi Trang et al.

men. Cac miu ndm men dugc xu 1y theo phuong
phap nghién bi dugc mo ta chi tiét trong nghién ctru
clia Ramper va dong tac gia (Liu et al., 2015;
Rampler ef al., 2012). Dich nAm men sau khi pha té
bao dugc loc qua mang loc véi kich thude 16 0,45
pm. Dich lgc thu dugc bom 1én hé théng HPLC-ICP-
MS trong diéu kién t6i wu dwoc dwa ra & phan
phuong phéap. Két qua dwoc thé hién & Hinh 1 va
Bang 2.

Bang 2. Ham lwong kém hiru co tbn tai trong 12 chiing nAm men giau kém.

STT Chiing ném men Sinh khéi khé Hém Iu’?ng kém trong sinh  Ti Ié kém hiru co
(9/100 ml) khoi khé (mg/g) (%)
1 S. cerevisiae CNTP 4007 0,93 £ 0,08 7,50 + 0,21 80,43 +2,13
2 S. cerevisiae CNTP 4017 0,90 £+ 0,09 5,23 +0,22 51,56 + 1,53
3 S. cerevisiae CNTP 4059 0,89 £ 0,09 7,05+0,19 78,64 + 1,46
4 S. cerevisiae CNTP 4080 0,87 £ 0,08 7,65+0,12 85,86 + 1,24
5 S. cerevisiae CNTP 4087 0,94 £ 0,11 8,91 +0,21 86,86 + 1,51
6 S. cerevisiae CNTP 4130 0,87 £ 0,09 5,47 £ 0,19 78,92 +2,16
7 S. cerevisiae CNTP 4131 0,95+0,13 5,89+0,3 62,65 + 3,05
8 S. cerevisiae CNTP 4157 0,89 £ 0,09 7,19+£0,12 74,98 + 1,34
9 S. cerevisiae CNTP 4158 0,91 +0,09 6,35+ 0,19 71,12+1,12
10 S. cerevisiae A112 1,02 £ 0,07 10,95+ 0,13 88,17 £+ 1,27
11 Ccos8 0,83 £ 0,08 8,16 £ 0,18 86,05+ 1,13
12 A78 0,71 +0,09 6,43 £ 0,17 70,87 £ 2,16
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Hinh 1. S&c ky dd phan tich dang k&m trong sinh khéi nAm men A112

Két qua thuc nghiém & bang 2 cho théy, trong 12
mau sinh khdi ndm men dwoc nghién ctru, k&m lién
két voi cac phan doan hitu co tuong dbi cao. K&ém
trong mau dich chiét cua cac ching ndm men dugc
nghién ctru phan b chu yéu duéi dang lién két véi
hop chét hitu co, dao dong tir 51,56 t6i 88,17% so
voi lugng kém co trong dich chiét ctia cac mau duoc
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phan tich. Tuy nhién, & hau hét cac ching, ham
luong k&m lién két véi cac phan doan hitu co déu
cao hon 70%. Két qua nay da chimg minh kha ning
chuyén hoa ngudn kém vé co trong méi trudng nudi
cdy, thanh dang k&m lién két véi hop chit hitu co
tich liiy trong té bao ciia cac ching nim men. Pong
thoi, ¢6 su khac biét ro rét ve ti 1€ kém hitu co tich
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liily & cac chung nim men. K&m dang hitu co chiém
ti 18 cao nhit trong sinh khdi ching ndm men phéan
lap A112 dat gia tri 88,17% va thap nhit trén ching
S.cerevisiae CNTP 4017 véi gia tri 51,56%. biéu
nay c6 thé giai thich, do dic tinh ciia ching quyét
dinh t6i kha ning hap thu va chuyén hoa kém vé co
thanh kém hitu co tich lity trong t& bao. Roepcke va
ddng tac gia khi tién hanh t6i wu héa cac diéu kién
nudi cdy thu ndm men giau kém trén chung Pichia
guilliermondii LBP 063 két qua cho thy trén 91%
kém lién két v6i cac dang hop chét hiru co (Roepcke
et al., 2011). Trong nghién ctru nay, ti I¢ k&€m hitu co
cao nhat dat 88,17% trén chung S.cerevisiae Al112,
gié tri nay thip hon nghién ciru ciia Roepcke va dong
tac gid. Tuy nhién, ddy ciling la ching c6 kha nang
tich liy kém hitu co v6i ham luong cao trong sinh
khoi.

Két qua xic dinh mdt s6 dang kém ton tai trong
sinh khoi nam men

Trong qué trinh 1én men tao sinh khbi nAm men
giau k&m, k&m dugc bd sung & ndng d6 cao trong
mbi trudng nudi cay. Té bao ndm men hip thu kém
thong qua viéc hinh thanh cic hop chat protein,
polysacarit... lién két voi ké€m, hién tuong
metalloprotein cling nhu viéc khoang hoa va du trit
kém & khong bao. Trong nghién ciru nay, viéc tién
hanh phan tich thanh phan hop chét kém lién két voi
protein va polysacarit di dugc tién hanh thong qua
tach phan doan trén cft nhya macro D101, Kkét tua
polysacarit va protein theo phuong phép cta Liu va
ddng tac gia (2015), Karadjo va dong tac gia (2005),
két qua dugc thé hién & Bang 3.

Bang 3. Két qua xac dinh mot sb dang kém tén tai trong sinh khéi nAm men.

STT Ching ndm men Ti lé kém lién két v&i protein (%) Ti lé kém lién két v&i polysacarit (%)
1 S. cerevisiae CNTP 4007 9,70+ 0,19 12,16 £ 0,27
2 S. cerevisiae CNTP 4017 8,42 +0,17 11,18 £ 0,19
3 S. cerevisiae CNTP 4059 14,50 £ 0,21 19,21 £ 0,20
4 S. cerevisiae CNTP 4080 6,47 £ 0,09 16,61 + 0,50
5 S. cerevisiae CNTP 4087 15,40+ 0,18 20,52 + 0,81
6 S. cerevisiae CNTP 4130 11,01 £ 0,26 14,84 + 0,19
7 S. cerevisiae CNTP 4131 14,65+ 0,18 17,90 £ 0,23
8 S. cerevisiae CNTP 4157 9,12+0,23 11,86 £ 0,27
9 S. cerevisiae CNTP 4158 6,80 £ 0,85 12,40 £ 0,31
10 S. cerevisiae A112 15,86 + 0,25 28,25+ 0,16
11 CcOo8 12,86 + 0,25 18,25+ 0,19
12 A78 10,81 £ 0,11 15,01+ 0,18

Két qua phan tich dang k&m ton tai trong sinh
khdi nAm men cho thiy, ti 1¢ kém lién két véi protein
dao dong tir 6,47 dén 15,86% va ti 1& kém lién két
v6i polysacarit dao dong tir 11,18 dén 28,25% tuy
thuoc vao ching nim men. Pong thoi, & mdi ching
nam men, dang k&m lién két voi polysacarit 16n hon
dang k&m gin vé6i cac phan doan protein. Kém cé vai
trd rat quan trong trong qua trinh trao ddi chét cta co
thé. K&m lién két v&i hop chit hitu co c6 thé duoc
hap thy d& dang va tmg dung trong y hoc. Dang k&m
lién két v6i polysacarit di dwoc chimg minh ¢ tac
dung giai doc khi bi ngd doc kim loai nang (Sibikina
et al., 2009). Liu va dong tac gia (2015) khi tién
hanh phan tich dang k&m ton tai & loai nim
Flammulina velutipes cho ring dang kém lién két

trong loai nay chii yéu gin voi cic phan doan
polysacarit va cac phan doan protein. Hon nira, dang
kém lién két véi polysacarit l6n hon dang kém gan
véi cac phan doan protein & tat ca cac ching (Liu et
al., 2015). Chung ndm men S. cerevisiae A112 c6 ti
1¢ kém lién két véi hop chit hitu co cao nhit, dang
kém lién két véi protein va polysacarit tuong tng dat
15,86% va 28,25% cao nhét trong s6 cac chung. Day
s€ 1a cac ching tiém nang cho san xuat bt nam men
gidu k&m tng dung trong san xuit thyc phiam bo
sung nguyén tb vi lugng k&m cho con ngudi.

KET LUAN

Trong nghién ciru nay, phuong phap sdc ky long
hiéu ning ghép ndi voi detector khbi phd ké nguyén
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tr ngudn plasma cao tan cam tng da dugc gioi thidu
va nghién ciru dp dung thanh cong cho phan tich lién
két cia Zn trong mau nam men. Két qua phan tich
chi ra ring, trong mau nim men giau k&m, dang lién
két ctia Zn v6i cac hop chit hiru co 14 chi yéu. O hau
hét cac ching dugc nghién ctru dang kém lién két
v6i polysacarit 16n hon dang k&m lién két voi
protein. Trong nghién ctru tiép theo, ching toi tap
trung vao xac dinh khdi lwong phén tir ciia dang lién
két cua Zn véi hop chét hitu co dua trén séc ky loc
gel (SEC: Size exclusion chromatography) két hop
voi khdi phd ké _phan giai cao. Dong thoi, phéan tich
thém cac dang ton tai cia kém lién két voi cac phan
ttr nho khéc trong mau dich chiét nAm men.

Loi cdm on: Nhom tdc gia xin chdn thanh cam on
s hé tro vé kinh phi cua dé tai nghién cuu thudc
nhiém vy khoa hoc va cong nghé cdp quéc gia:

“Nghién citu cong nghé san xudt bot nam men gidu
kém hiru co’ lam nguyén liéu san xudt thwc pham
chirc nang”.
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DETERMINATION OF ZINC COMPOUNDS IN YEAST BIOMASS
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SUMMARY

Zinc is an essential trace element for many physiological function in human and animal. When bound to
organic substrate, zinc is more efficiently absorbed by organisms, has a high biological activity and a low
toxicity. The ability of S. cerevisiae to accumulate zinc can be used for production of a zinc-rich ingredient for
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functional food products. However, only a few investigations on the form of Zn in S. cerevisiae have been
reported. In this study, organic and inorganic compounds of zinc in yeast extract samples was separated on
D101 macro-resin and quantified by inductively coupled plasma mass spectrometry (ICP-MS). Inorganic and
organic compounds of zinc in yeast samples were extracted with photphate buffer by bead mills method and
fractionated on the D101 macro-resin. All critical parameters of extraction conditions as well as separation
conditions of zinc compounds on D101 macro-resin were investigated and optimized. In addition, speciation
analysis of zinc compounds also was performed with online high-performance ion chromatography in
combination with inductively coupled plasma mass spectrometry (HPIC-ICP-MS). Analyzed results indicated
that the content of the organic state of Zn was more than that of the inorganic state. Organic zinc was the most
abundance in yeast samples in the 51.56 — 88.17%. The highest organic zinc was found in S. cerevisiae A112
at 88.17%. In all of the samples, the organic zinc was found in the polysaccharide fraction was more than that
of protein fraction. Our research results are significant for medical and food applications. Speciation analysis
of trace element Zn is helpful to elucidate its pharmacological mechanism.

Keywords: D101 macro-resin, HPLC-ICP-MS, speciation analysis, yeast sample, zinc compounds
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