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NGHIEN CUU SU DUNG ENZYME PHYTASE PE NANG CAO GIA TRI
DINH DUONG KHOANG TRONG SUA YEN MACH THANH TRUNG PASTEUR

Tran Thi Thay va Lé Thi Hong
Khoa Sinh hoc, Trircong Pai hoc Suw pham Ha Ngi

Tém tit. Sita yén mach 1a san pham giau dinh dudng, dugc cac nudc chau Au sir dung dé
boi bo stc khoe cho moi Itra tudi. Tuy nhién, ham lwong chét khang dinh dudng phytate
trong hat yén mach ciing kha cao (1 - 3% ham luong chit kho cua hat), phytate tao phtrc
chat kho tan véi cac ion kim loai thiét yéu trong sita yén mach, do vdy lam giam hiéu qua
hap thu khoang trong sita. Trong nghién cru nay, ching toi di lya chon dugc enzyme
phytase BacP (ham luong 401U/1) dé xir li sita yén mach sau khi thanh trung Pasteur dé giai
phéng 20-30% ham lugng phdt pho vo co tir phytate trong sita, 1am ting ham luong cac
khoang dé tiéu (Ca®": 27,0%; Fe**: 49,3%, Zn*": 63,3% va Mg”": 95,6%) so vdi sira khong
dugc xur 1i enzyme. Nghién ctru ndy gép phan chimg minh vai trod ctia enzyme phytase trong
viée xir Ii sira yén mach, 1am giam ham luong chat khang dinh dudng phytate, ting gia tri
dinh dudng khoang trong sira.

Tir khéa: hap thu khoang, phytase, phytate, phdt phat vo co, sita yén mach.

1. Mé dau

Yén mach va c4c san pham tir yén mach nhu: sita yén mach, chao yén mach, bot dinh
dudng yén mach 13 loai thuc pham giau dinh dudng c6 ham lugng chat xo hoa tan (8 - glucan)
cao; cac nguyén té khoang vi lugng (Ca, Mn, K, Na, Mg, P, Cu...) ddy da. Ngoai ra, c4c san
pham tir yén mach con chira céc axit béo (Omega-3, Omega-6,...) rat tét cho stc khoe, ting
cudng tri lyc; cac vitamin thiét yéu (B6, B12), cung cap choline va dic bigt 1a folate, rt can
thiét cho phu nit mang thai [1]. Stra yén mach cling khong chira sterol, yéu to gay méc bénh tim
mach. Nhiéu nghién ctu da chirng minh rang st dung cac san pham tr yén mach lam giam
luong cholesterol trong mau tir d6 lam giam nguy co mic cac bénh vé tim mach [2].

Tuy nhién, ham luong chat khang dinh dudng phytate (myo-inositol hexakisphosphate)
trong hat yén mach lai khé cao (1 - 3% ham luong chat kho cua hat) [3]. Chiing la nguon du trir
phdt phét cha yéu trong hat, chiém hon 80% tong sé phét pho cé trong hat [4]. _Phytate trong
thuc vat thuong & dang mudi cua axit phytic lién két chat ché véi cac nguyen t6 khoang nhu:
Ca, Mg, Fe va Zn,... [5, 6]; ngoal ra chung ciing lién két vé6i cac axit amin, va cac protein, lam
han ché qua trinh tleu hda va hap thu dinh dudng khoang va protein tir thie &n [3]. Do vay,
phytate dugc coi nhu mét yeu t6 khang dinh dudng trong thuc pham c6 ngudn gdc tir thuc vat.
Loai bo phytate trong sira yén mach la viéc 1am can thiét nham nang cao gié tri dinh dudng ciia
san pham nay.

Phytase 1a enzyme thuy phan dic hiéu ddi véi co chat phytate, duoc wng dung phd bién
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trong ché bién thirc an chan nudi va thyc pham dé loai bo chét khang dinh dudng phytate, ting
ham lugng phdt phat ciing nhu cac khoang chét dé tiéu trong thuc pham va thirc an chin nudi.
Loai bo phytate trong sita ¢au nanh bang céch bé sung truc tiép phytase tir laa mi da dwgc Anno
va cs tién hanh tir nhitng nim 1985 [7]. Nam 1990, Simell va cs di st dung Finase S, mot
phytase thuong pham tach chiét tir Aspergillus awamori, dé tao ra loai protein dau nanh khéng
chira phytate [8]. Nam 2006 Greiner va Konietzny da dé xuat viéc sir dung phytase hoic c4c vi
sinh vat sinh phytase (nAm men, vi khuan lactic) trong qua trinh lam banh mi, 1én men thuc
pham dé lam giam ham luong phytate trong thuc pham. B sung phytase trong qua trinh lam
banh mi khdng chi lam giam ham lwong phytate ma con giup giai phong canxi tir phuc chat IP; -Ca
can cho hoat dong cua a-amylase, do d6 gian tiép gip cai thién chat lugng banh my [9].

Nghién cau nay gép phan chang minh vai tro cua enzyme phytase trong viéc loai bo chat
khang dinh dudng phytate trong sira yen mach, gidp giai phong phdt phat vo co (Pyc) va cac
cation kim loai dé tiéu trong sira, gop phan nang cao gia tri dinh dudng khoang cho sita yén mach.

2. NOi dung nghién ciru
2.1. Vatliéu va phwong phap nghién ctru

2.1.1. Nguyén vat liéu

Enzyme phytase BacP, duoc san xuit tir chung Bacillus sp. MD2, do Bo mon Cong nghé
sinh hoc — Vi sinh, truong Dai hoc Sw pham Ha Noi cung cap; Enzyme phytase EcoP, c6 nguon
gdc tir Escherichia coli, do cong ty OptiPhos (JBS United, Indiana, M¥) san xuat.

Hat yén mach nguyén cam cua cong ty Johnny’s Selected Seeds (M¥), duoc sir dung dé san
Xuit sita yén mach trong phong thi nghiém.

Céc hoéa chat phan tich: Natri-phytate (Sigma, P3168), ammonium molypdate (Merck),
tricloroaxetic acid (TCA - Trung Quéc); dung dich chuan 1000 ppm Fe*, Mg**, Zn** va Ca**
(Scharlau, Tay Ban Nha); va cac hoa chat théng dung khac duoc mua cia Trung Quéc va Viét
Nam: CH;COOH, FeSO,.7H,0, CH;COONa, NaOH, HCI, Na,CO;, C,HsOH, NH,OH déu dat
d6 tinh sach & murc phan tich.

2.1.2. Phwong phap nghién ciru

* Ché bién siza yén mach

Hat yén mach (20 g) duoc ngam trong nudc khu ion ¢ 30 °C trong 5 gio. Sau do, bd sung
nudc khir ion & 80 °C vao cac mau nay cho dat thé tich 200 ml va nghlen bang may nghién dong
thé, loc qua vai bong loai bo cin thu duoc sita yén mach thd. Sira yén mach thé duoc thanh
tring Pasteur ¢ 90 - 95 °C trong 10 phuat, sau d6 dwoc 1am ngudi dén nhiét d6 phong va bao
guan ¢ 10 °C trong 7 - 10 ngay.

* Xdc dinh ham Iwong phytate trong si#a yén mach

Can cir vao dac tinh két tia manh cuaa phytate véi ion Fe**, nguoi ta cho mot luong du Fe®
VAo sira yén mach dé két tua toan bo phytate trong sita. Sau do, rira sach Fe** du trong két tia
Fe-phytate va xac dinh ham lwong sit c6 trong két tua. Tir ham luong sat c6 trong két tua voi
phytate, ta c6 thé tinh dugc ham lugng cua phytate trong sira theo nguyén tac: Mot phan tur
phytate lién két vi 4 phan tir sit va khbi lugng ciia phytate gap 2,98 lan khoi luong cua sat [10].
Sita yén mach dugc dung dé két taa phytate 1a sita duoc ché bién c6 dic 2 1an (200 g hat yén
mach cho 1 lit sira).

Mphytate trong sia = = 2,98 x mg trong két tua Fe- -phytate

Ham luong Fe® da két taa véi phytate duge xac dinh bang may phan tich quang phé hap thu

nguyén tir NOVAA 350 (Analytiklena, Duc), dua trén d6 thi chuan trong quan giira gié tri phd
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hip thu nguyén tir & budc séng 248,33 nm (Auszs) Va nong do Fe** trong dung dich chuan
(nong do: 0; 0,5; 1; 2; 3; 4 va 4,5 ppm pha bang dung dich dém 1% HNO3).
* Xdc dinh ham lrgng protein tong sé trong sia yén mach
Pha loang sira yén mach dén nong do thich hop va tién hanh phan @ng mau vei dung dich
Coomasie blue theo phuong phap Bradford [11] va do quang phd hap phu &nh sang & budc song
595nm. Tinh toan ham lugng protein theo phuong trinh dudng Chuan twong quan giita ham
lwong BSA (Bovin Serum Albumin- Albumin huyét thanh bd) c6 nong d6 chuan 0, 2,5; 5; 10;
15; 20; 25 va 30 pug/ml voi do hap phu quang ¢ budc song 595nm (Asgs) trén may do quang phé
(UV-VIS — 1240 Shimadzu, Nhat).
* Xdc dinh hogt tinh enzyme phytase [12]
Enzyme phytase BacP duoc pha trong dung dich dém 0,1 M Tris- HCI, pH = 7 ¢6 b6 sung 5
mM CaCl,; enzyme phytase EcoP dugc pha trong dung dich dém 0,1 M CH;COONa, pH = 5,5
chtra 1 mM CaCl,. Enzyme dugc pha lodng dén nng do thich hop va duoc phan ung vai dung
dich co chat (1,67 mM Natri-phytate) theo ty & 1:9 vé thé tich. Phan ting enzyme duoc dién ra
trong 10 phdt ¢ nhiét d6 55°C (ddi v&i EcoP) va 70°C (ddi véi BacP) va ding phan ung bang
cach bb sung 1 thé tich trong tng dung dich TCA 15% (Tri-chloro acetic acid). Sau d6 dich
phan tng duoc li tam, thu dich ndi va bo sung dung dich mau (chira 4 1an thé tich dung dich A
(1,5% amoniummolypdate (NH,)sMo;0,,) trong 5,5% H,SO,) va 1 lan thé tich dung dich B
(2,7% FeS0,.7H,0)) theo ty 18 1:1 vé thé tich va do d6 hip thu quang & budc séng 700nm.
Phan mg ddi chiing am (khdng chura enzyme) dugc tién hanh tuong tu nhung dung dich TCA
15% duogc bo sung trudc khi bo sung dung dich co chat. Ham luong phdt phat vo co (Pyc) dugc
giai phong tir phan tng enzyme dugc tinh toan dya vao do thi twong quan giira nong do Py,
chuan 0,05; 0,1; 0,15; 0,2; 0,25; 0,3; 0,35; 0,4; 0,5 va 0,6 mM cua dung dich NaH,PO, véi do
hap thu quang & budc song 700nm (Azg) trén may do quang phd (UV-VIS - 1240 Shimadzu,
Nhat). Mot don vi hoat tinh (IU) duoc quy dinh 1a luong enzyme dé giai phong 1 pmol P, trong
1 phat ¢ diéu kién thi nghiém [12].
* Xdc dinh dpng thai hogt dgng ciia enzyme phytase trén co chit natri-phytate
Enzyme BacP hoic EcoP dugc pha lodng dén ndng d6 thich hop bing dung dich dém, sau
d6, b6 sung 0,15 ml enzyme vao 30 ml dung dich co chat (10 mM natri-phytate) cho dat nong
d6 enzyme 20 - 40 1U/I. Thi nghiém duoc tién hanh trong bé 6n nhiét & 70 °C (d6i voi enzyme
phytase BacP) va bé 6n nhiét 55 °C (dbi v6i enzyme phytase EcoP). Mau dugc ldy ra tir phan
g tai cac thoi diém xéac dinh, duoc bo sung mot thé tich twong tmg dung dich 15% TCA dé
dimng phan tng, xtr Iif mau va tién hanh phan Gmg mau nhu thi nghiém xac dinh hoat tinh
phytase. Lugng P, tao ra duoc xac dinh dwa trén d6 thi chudn Py (néu trén).
* Xdc dinh dgng thai hoat dpng ciia enzyme phytase trén co chit siva yén mach
Tién hanh tuong ty nhu phuong phép xdc dinh dong thai enzyme trén co chit phytate
chuan nhung dung dich co chét chuin duoc thay bang sita yén mach thé (chua qua thanh tring
Pasteur).
* Xdc dinh ham lwong kim logi hoa tan dwoc gidai phong trong qud trinh xw i
sita yén mach bing enzyme phytase
Mau sita ding dé xac dinh ham lugng Fe®*, Mg?*, Ca®* dwoc xur i bang dung dich 2%
HNO;, con miu ding dé xac dinh Zn?* duge xtr |i bang dung dich 1% HCI theo ty 1¢ thé tich 1:1
dé n6ng d6 HNO3 hodc HCI cua dung dich sau cung trude khi di phan tich lan luot 1a 1% va 0,5
%. Tiép tuc li tm dich sita yen mach 8000 vong/phut trong 5 phut dé thu dich ndi, cac mau dich
n6i dugc loc lai mot 1an nita bang gidy loc trudc khi bao quan trong diéu kién - 20°C Xac dinh
ham luong cac kim loai c¢6 trong dung dich bang may phén tich quang phd héap thy nguyén tir
NOVAA 350 (Analytik Jena, Ptic) ¢ budc song twong tmg voi timg kim loai: do Zn®* & bude
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séng 213,86 nm, do Mg”* & budc song 285,51 nm, do Ca®* & bude ~song 422,7 nm, do Fe?* ¢
bude song 248,33 nm [13]. Ham luong kim loai trong céc mAu sira yén mach duoc xac dinh dira
vao d6 thi twong quan giira ndng d6 chuan cac ion kim loai (0 — 10ppm) voi do hap thu quang &
budc song tuong tng véi ting kim loai.

* Phadn tich cdc két qud thi nghi¢m
Cac thi nghiém déu duoc lap lai 3 lan, két qua thi nghi€ém dugc tinh gia tri trung binh +
d6 léch chuan.

2.2. Két qua va thao luin

2.2.1. Panh gia mdt s6 gia tri dinh dwéng chinh trong sira yén mach

* Ham lwo'ng phytate trong si#a yén mach

Ham luong sét trong két tua sit-phytate trong mau sira yén mach thu duoc 1a 632,322 ug/ml
twong ung véi 0,942 mg/ml phytate trong sira yén mach. Theo két qua ndy thi: lugng Py c6 thé
giai phong ra sau khi phan giai triét dé phytate trong sita 1a 8,5651 mM. Két qua nay twong dong
v6i bao céo cua Hidvégi va cs (2002), theo d6, ham lwong phytate ¢6 trong 100 g yén mach
khoang 0,90 - 1,42 g [14].

* Ham lwong protein trong si#a yén mach

Két qua xac dinh ham lwong protein béng phuong phap Bradford cho thay: trong 100 ml
sita yén mach c6 1,85 g protein. Theo bao cao cua B Nong nghi¢p Hoa Ki thi ham luong
protein c6 trong 100 g hat yen mach 1a 17 g [15]. Nhu vay, so v&i mot sé loai ngii coe thi ham
luong protein trong hat hat yén mach 1a cao hon (ham lwong protein trong lGa gao 1a 7,9 %, lGa
mi la 16,8 %, ng6 10,6 %, cao luong 12,7 %, k& 11,3% tinh theo ham luong chat kho) nhung lai
thap hon hin so véi hat dau nanh (37%) [16].
2.2.2. Lwa chon enzyme phytase dé phan giai phytate trong sira

Hai loai phytase chinh 13 phytase axit (EcoP) c6 ngudn gbc tir E. coli va phytase kiém
(BacP) c6 ngudn gdc tir Bacillus subtilis MD2 duoc danh gia trén co chét chuan (natri-phytate)
trong dung dich dém va co chit phytate trong sita yén mach.

Hoat tinh ctia ché pham enzyme BacP dugc xac dinh 1a: 263,5483 (IU/ml) va cua Che pham
enzyme EcoP 1a: 57,4549 (IU/ml). C4c dich enzyme phytase nay dwoc pha loing dén ndng do
thich hop bang dung dich dém trudce khi tién hanh cac thi nghiém.
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Hinh 1. Kha ndng xiic tac gidi phong P, ciia EcoP va BacP trén co chdt natri-phytate

Danh gia trén dung dich co chat chuan (10 mM natri-phytate) EcoP hoat dong tét & 55 °C
trong diéu kién axit (pH 5,5), x(c tac phan giai co chat natri-phytate rat hiéu qua, giai phong toi
92,14% lugng Py san co trong 10 mM natri-phytate sau 25 gio phan ng (Hinh 1). Trong khi
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d6, enzyme BacP hoat dong tét & 70 °C trong diéu kién trung tinh, hoi kiém (pH 7) [17], xuc tac
phan giai co chat natri-phytate chuan cham hon, chi giai phong dugc 64,33% lugng Py san c6
trong 10 mM natri-phytate sau 52 gio phan tng (Hinh 1). Két qua nay la hoan toan phu hop Vi
cac nghién cau vé co ché hoat dong cua phytase kiém va axit [18]. Theo do, phytase axit (EcoP)
hoat dong trong méi trudng axit, thuy phan phytate, giai phong 5 - 6 goc Py, tao ra san pham
cubi cuing 1a IP; hoac inositol; con phytase kiém (BacP) hoat dong trong méi trudng trung tinh,
hoi kiém, thity phan phytate va chi giai phdng 3 - 4 gbc P, tao ra san pham cudi cing Ia IPs, IP..

Doi voi co chét phytate trong sira yén mach, su x(c téc thiy phan phytate giai phong Py
cuia hai enzyme nay tuong ddi khac nhau vé thoi gian. Sau 5 gio phan &g ¢ 55 °C, EcoP xc tac
giai phong dugc lwong P, cuc dai, dat 83,88% luong P, tong sé cua phytate co trong sira yén
mach; trong khi enzyme BacP chi xUc t&c giai phong dugc lugng Py cuc dai la 39,29% tur
phytate c6 trong sita yén mach, & 70°C (Hinh 2). Mic du pH cua dich sita yén mach tho ciing &
diéu kién trung tinh nhung 16 rang 14 cac yéu t6 khac (ham luong tinh bot, khoang...) trong sita
yén mach di han ché hoat dong cua enzyme BacP.
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Hinh 2. Khd ndng xiic tdc gidgi phong Pvc ciia EcoP va BacP trén co chit siva yén mach

IPs va IPs duogc cho la c6 ai luc cao vai protein va cac cation kim loai nén lam giém kha
ndng hap thy cac nguyén to khoang va céc loai protein. IP; chua duoc béo céo cd gié tri gi trong
qua trinh chuyén hoa cac chat trong co thé nhung IP,, IP3 va IP, dugc bao cdo co vai trd nong
cot trong viéc truyén tin hiéu qua mang va huy dong ngudn canxi du trir trong té bao [3]. Cac
dan xuét IP,, IPs, IP, nay lai it c6 ai luc voi céc cation kim loai va céac protein nén khong ngan
can kha nang hap thu khoang va protein cua co thé ngudi va dong vat. Mot sb dong phan hinh
hoc cua IP; duoc st dung dé phong tranh viém khép, bénh hen, hoic lam thudc giam dau [19].
Ester cua inositol triphosphate duoc st dung 1am chit tc ché chdng lai sy 1ay nhidm céc bénh
do nhom retrovirus gay ra bao gom ca HIV [20]. Chinh vi vay dé loai bo tinh khang dinh dudng
clia phytate nhung van thu dugc ham luong 1P, IP5, 1P, cao nhét thi luong P, dugc giai phong
nén trong khoang 20% - 50% tong lugng phdt pho c6 trong phytate Vi nhiing If do vira dé cap o
trén ma ching t6i lya chon enzyme phytase BacP dé tién hanh cac thi nghiém tiép theo trén co
chat sira yén mach.

2.2.3. Lua chon nong d enzyme BacP dé xir i phytate trong sita yén mach & diéu kién bio quén
Tan dung thoi gian bao quan sira (tir khi xuat xuéng dén khi dén tay nguoi sirdung) 64 -10°C

cho hoat dong cua enzyme phytase phan giai phytate trong sira yén mach 1a mét céach thuc tiét
kiém thoi gian va chi phi cho quy trinh san xuat sita yén mach thanh tring. Trong cac thi
nghiém trudc day (két qua khdng cong b trong bai bao nay), ching téi da xac dinh dugc thoi
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gian bao quan sira yén mach & nhiét do mat (10°C) l1a 7 - 10 ngay, do vay cac thi nghiém xu li
phytase BacP trén co chat sita yen mach dugc tien hanh ¢ 10 °C trong 7 ngay.

Trén co chat sita yén mach, ¢ nhiét d bao quan (10 °C), kha néng phan giai phytate cua
BacP 1a twong dbi thap va glong nhau & cac nong do enzyme tir 43,9 dén 527,1 IU/I (Hinh 3).
Ket qua nay twong dong vai két qua & thi nghiém xac dinh kha nang phan giai phytate trong stra
yén mach & 70 °C vai thoi gian ngan hon (Hinh 2). Do vy, nong do enzyme phytase BacP 43,9
IU/l ¢6 thé dugc lva chon dé xu |i phytate trong qué trinh bao quan stra yen machboi cac li do
sau: (1) ham lugng P, dugc giai phong tr ngay thar 4 toi ngay tha 7 nam trong khoang 20 - 50%
tong luorng P, 6 thé giai phéng, twong ung voi luong dan Xuét c6 ich IP,, IP; va IP, tao ra
nhiéu nhat; (2) ham lwong enzyme phytase BacP sir dung it, tiét kiém chi phi cho enzyme.
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Hinh 3. Hoar dgng ciia phytase BacP (¢ Cac néong dg khdc nhau) trén co chit
sia yén mach bdo qudn ¢ nhiét @é 10C

2.2.4. Xir li phytate trong sira yén mach thd bing enzyme BacP trong quy trinh san xuit
sira thanh trung

Phytate trong sira yén mach thé ciing c6 thé duoc xir Ii trudc khi thanh tring sita hoic ngay
sau qua trinh thanh trang sita dé tan dung nhiét do cua giai doan thanh triing vi nhiét d6 thanh triing
sira thuong 12 90 - 95 °C va enzyme phytase BacP c6 thé hoat dong tét & nhiét do 70 - 75 °C [21].

Thir nghiém x Ii phytate trong sira yén mach bang enzyme phytase BacP (néng do 43,9 1U/l 6:
(1) nhiét do phong trong 30 phut trudce khi thanh trung; (2) 70 °C trong 10 phdt sau thanh trung;
(3) 70 °C trong 20 phut sau thanh tring va (4) bo sung enzyme 43,9 U/l ngay sau khi thanh
trung stta & 90°C cho thay su khac biét khong lon vé ham lwong Py glal phéng (nam trong
khoang 20 - 30 % tong luong P, 6 trong phytate cua sira yén mach), ké ca trong thoi glan bao
quan stra yen mach thanh trung (¢ 10 °C trong 7 ngay). Nhu vay, cac phuong an trén déu c6 thé
duoc lya chon dé xu Ii phytate trong sira yén mach thanh trung. Phuong an bd sung enzyme
ngay sau qua trinh thanh trung 1a phuong an kha thi nhat bai nhiét do cao ngay sau thoi gian
thanh tring s& lam giam thiéu téi da kha nang nhim khuan cho sira yén mach thanh pham.

Theo ddi qua trinh giai phong P, trong 40 - 60 phit & cac diéu kién nhiét do va nong do
enzyme BacP khac nhau trong cing thé tich 30ml sita yén mach thanh tring, ching téi nhan
thdy: (1) Khi bd sung enzyme va giit trong khoang nhiét d6 50 - 65°C trong 30 - 60 phut s& gay
ra hién tugng chin tinh bot va két lang dudi day binh, lam cho sira khong dong nhét, giam cam
quan cho sita yén mach; (2) Nong do enzyme 30 1U/I 1a qué thép dé dat duoc ham luong Py giai
phong nam trong khoang 20 - 30 % luong phét phat du trix trong phytate cua sita yén mach; (3)
Céc phuong 4n bd sung enzyme tir 40 - 45 TU/1 déu c6 thé duoc st dung khi xir Ii trén 40 phat &
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30°C va trén 20 phit ¢ truong hop xu Ii sita yén mach & 80°C cho ty giam xudng nhiét do
phong. Cac thi nghiém nay (Bang 1) déu cho ket qua dat yéu cau de ra veé ham lugng Py giai
phong (nam trong khoang 20 - 30 % lugng phot phat du trir trong phytate cua stta yeén mach).

Bing 1. Ti I¢ P, gidi phéng (%) so vdi lwpng P,. vén co ciia phytate trong sita yén mach
khi xir I sita yén mach thé bang enzyme BacP o cdc nong do, nhiét do va thoi gian khzic nhau

Nhiét @9 (°C) | Thoi gian Nong dd BacP (IU/)
(phat) 30 40 45

30 40 15,403 + 0,51 19,903 + 0,92 20,073 + 0,67
60 16,817 + 0,67 20,975 + 0,87 21,566 + 0,91
80°C giam 10 17,741 + 0,80 18,551 + 0,56 19,255 + 0,81
xut”jng nhiét 20 17,914 +0,73 20,805 + 0,89 20,974 + 1,15
do phong 30 18,232+ 0,41 21,087 + 1,03 21.172+0,93
40 18,579 + 0,56 21,989 + 0,99 21,595 + 1,21

Nham tiét kiém enzyme BacP, tiét kiém thoi gian va niang luong xi Ii sira yén mach, ching
t6i da lua chon phuong an bd 40 TU/1 BacP ngay sau khi ¢6 duoc sita yén mach thé thanh trang
dé nguoi téi 80 °C va tiép tuc dé nguoi dan tdi 30 °C trude khi dem bao quan sira & 10 °C trong
7 ngay.

2.2.5. Kha ning giai phong cac kim loai tw do trong sita yén mach dwoc xir li bing
enzyme phytase

Phytate c6 &i luc cao ddi vai sit, kdm, canxi, magie va nhiéu cation kim loai thiét yéu khac
trong céac loai hat ngii cic, 12 nguyén nhan dan dén hién twong giam kha nang hap thu khoang
chat trong duong tiéu hoa cia ngudi va dong vat nudi. Do vay, viéc loai bo phytate bang
enzyme BacP trong sira yén mach cd thé 1am giai phong cac ion kim loai thiét yéu nay ra khoi
phtic chit véi phytate, 1am ting ham lugng céc ion ndy hoa tan trong dich sira.

Song song Vvoi céc thi nghiém kiém tra ham luong Py giai phéng trong qua trinh xu Ii stra
yen mach biang enzyme BacP trong thoi gian 7 ngay bao quan stra, chung toi bé tri kiém chang
moi quan h¢ gitra viéc giai phong P, tir phytate trong sira yén mach (do xu Ii bing enzyme
phytase BacP) dén su giai phong cac cation kim loai Fe**, Zn®*, Mg® va Ca®* tir dang lién két
véi phytate sang dang cation tu do trong dung dich (Hinh 4).

Két qua cho thay, cing véi viéc giai phong P, 1am giam ham luong phytate trong sira yén
mach, ham lugng kim loai thiét yéu Fe**, Zn**, Mg®* va Ca*" trong sita ciing ting dang ké. Cu
thé 1a: Ham luong Fe** trong dich sira trugc khi xt I 1a 2,84 mg/l, ting 1én 3,45 mg/l sau khi xur
If v6i enzyme va tiép tuc ting 1én 4,24 mg/l sau 7 ngay bao quan & 10°C, nghia 14 ting 49,3% so
v6i dich sira truéce khi xir 1i voi enzyme BacP (Hinh 4A). Ham lugng Zn®" trong dich sita trudc
khi xur Ii enzyme BacP 1a 1,88 mg/I ting 18n 2,49 mg/l va tiép tuc ting dén 3,07 mg/l sau 7 ngay
bdo quan ¢ 10 °C (Hinh 4B), nghia la tdng 63,3% so voi dich sira trugc khi xu I V6i enzyme
Nhu vay, su giam ham lugng phytate trong dich sira yen mach da lam tang s giai phong Fe*"va
Zn** hoa tan trong dich sita, qua d6 tang ham luong sit va kém dé tiéu. Két qua nay tuong dong
Vi cac bao cao cua Marine L va cong su (1996), bao cdo da chung minh rang su giam phytate
trong khau phan an c6 chira hat yén mach nay mam lam ting kha ning hap thu kém &
nguoi va dong vat [22].

Ham lugng Mg®* (Hinh 4C) tang tir 121,01 mg/l trong sira yén mach chua xir 1i BacP 1én
187,69 mg/l sau khi xur |i bing enzyme phytase BacP, sau do, c6 xu hudng ting nhe va duy tri
6n dinh & muc 236,65 mg/l sau ngay thi 5 va 7 bao quan ¢ 10°C (ting 95,56% so véi dich sira
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truge khi xt 1i véi enzyme). Trai v6i cac ion kim loai trén, ham luong Ca®* trong sira yén mach
tang khong nhiéu (Hinh 4D): truéc khi dugc xir |i bang enzyme phytase 1a 12,25 mg/l, sau khi
xir |i sira bang enzyme BacP dat 15,56 mg/l (ting 27%) va hau nhu khong ting trong thoi gian
bao quan slra. So sanh ham lugng canxi trong sira sau khi dugc xur li v&i ham luong canxi thanh
phan dinh dudng cua sita yén mach “Organic Long Life Oat Milk” da dugc cong ty Pureharvest
cong bd thi ham luong canxi trong san pham sita da dugc xur Ii voi enzyme BacP cua chung toi
dat mtrc cao hon [23].
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Hinh 4. Ham lwong céc cation kim logi hoa tan trong si#a yén mach trwéc khi xie |,
ngay sau khi xa |i véi enzyme BacP va trong théi gian bdo qudn sita: (4) Ham lwong Fe*,
(B) Ham Iwong Zn**; (C) Ham lwong Mg va (D) Ham lwong Ca**

Nhin chung, ham luong Fe**, Zn**, Mg va Ca®* hoa tan trong sita yén mach ting chu yéu
trong giai doan xu I sita sau thanh trung, dong hanh véi sy giai phong P, do enzyme phytase
BacP thuy phan phytate trong sira. Trong thoi gian bao quan sira, ham lugng cac kim loai nay
ciing tang 1én dang ké (trir truong hop cua Ca*") nhung thuong on dinh, khong ting sau 3 ngay
bao quan & 10°C (Hinh 4). San pham sita yén mach duoc xur Ii bang enzyme phytase cho ham
lugng cac ion kim loai thiét yéu, ddc biét 1a canxi, sit, kém tu do cao s& 1a co s& dé tang kha
ning hap thu khoang chat ciia co thé, gop phan ngin ngira mot s6 bénh Ii vé& xuong, ring cho
nhitng nguoi sir dung céc san pham sita ndy.

3. Kétludn

BG sung enzyme BacP (nong d¢ 40 1U/1) vao sita yén mach sau khi thanh tring va dé ngudi
stra den 80 °C, roi tiep tuc dé ngudi sira den 30 °C trudc khi bao quan ¢ 10 °C da giap giai
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phong 20 - 30% ham luong phdt phat vo co tir phytate trong sita, dic biét 1am ting ham luong
céc khoang dé tiéu (Ca®*, Fe**, Zn**va Mg?") trong sira tir 27 dén 95,56% so Véi sita khong duoc
xir i enzyme. Nhu vay, bén canh viéc 1am giam ham luong chat khang dinh dudng phytate, viéc
sir dung phytase dé xt i sira ciing gop phan lam ting gia tri dinh dudng khoang trong sita yén mach.
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ABSTRACT

Study on application of phytase enzyme to improve dissolution
of minerals in pasteurized oat milk

Tran Thi Thuyand Le Thi Hong
Faculty of Biology, Hanoi National University of Education

Oat milk is a nutritious product which has been used as a nutritional supplement by
European people of all ages. However, the concentration of phytate, an anti-nutritional
compound, in oat seed is quite high (about 1 - 3% of seed dry weight). Phytate forms
undissolved complexes with many vital metal ions in oat milk causing a reduction in the
efficacy of mineral absorption. In this study, phytase enzyme BacP was chosen at the
concentration of 40 1U/I to degrade phytate in pasteurized oat milk, whereupon 20 - 30% of the
inorganic phosphate was released from phytate in oat milk, along with increases in the level of
dissolved mineral ions (Ca®*: 27.0%; Fe®*: 49.3%, Zn*": 63.3% and Mg*": 95.6%) compared to
untreated milk. This study proves the role of BacP in degrading phytate and improving the
nutrition of eupeptic minerals in oat milk.

Keywords: mineral absorption, inorganic phosphate, oat milk, phytase, phytate.

116


http://shop.coles.com.au/online/national/pureharvest-milk-long-life-oat-organic

	3-bai tex
	4-NQHoc1
	5-NQHoc2
	6-LMOanh
	7-PVHai
	8-LTHang
	9-NMHung
	10-NHYen
	11-NTChi
	12-NTDat
	13-TThuy
	14-DMLam
	15-PTBDao
	16-VQManh
	17-DNHung1
	18-DVKhac
	19-NTHien
	20-DNHung2
	21-VDChien
	22-NHo
	23-Mucluc



