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NGHIEN CUU THU NHAN PROTEIN TU CAM GAO
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TOM TAT: Protein cam gao 14 loai protein thuc vét c6 gia tri dinh dudng vuot tréi do c6 kha ning
chéng ung thu va khong gdy di Gmg cho ngudi s dung. Vi v@y, cam gao duoc xem nhu mot
protein cao cp, co thé Umg dung trong nhiéu linh vuc nhu chéan nudi, thuc pham chire nang, thyc
phim dinh dudng, m§y phdm va y hoc. Protein nay van chua duoc thuong mai phd bién trén thi
truong, dic biét 1a & Viét Nam vi cac phuong phap tach chiét dang sir dung hién nay chua cho phép
thu dugc san pham ¢6 chat luong cao voi gia thanh phu hop. Viét Nam, mot trong s6 nude san xuat
laa gao 16n trén thé gidi, c6 ngudn nguyén liéu phu thai cam gao ddi dao cho muc dich tach chiét
protein. Bai bao nay trinh bay nghién ctru vé xdy dung quy trinh tach chiét protein cam gao tuong
dbi don gian, cho phép thu nhan dugce protein c6 ham luong tuong dbi cao. Két qua nghién ctru cho
thdy a-amylase (Ternamyl) & nong do 0,25%, pH 7,0, nhiét d6 90°C, thoi gian thiy phan 20 phut
c6 kha néng loai bo hi€u qua tinh bot tr nguyén liu. Quy trinh céng ngh¢ thu nhan protein tir cdm
gao xay dung duoc gdm 8 budc chinh: i) Dich cdm gao trong nudc cat (1:7) dugce khudy trong 30
phat; ii) Biéu chinh dich cam gao t&i pH 9,0 bang NaOH IN va tiép tuc khudy trong 4 gir & nhiét
d6 phong; iii) Piéu chinh dich cam gao vé pH 7,0 bang HCI 1N, b6 sung Termamyl 0,25% & 90°C
va tién hanh thuy phan trong 20 phut; iv) Ly tdm 4000 vong trong 20 phut dé thu dich trong; v) Tua
protein ¢ dich ly tim bang HCI IN tai pH 4,0; vi) Ly tdm thu cén tua ¢ 4000 vong trong 20 phut;
vii) Rira cin tua 2 1an bang nudc khir tring; viii) Sy kho mau & 50°C thu protein. Protein thu duoc
tr quy trinh nay c6 ham luong dat 41,77% va hiéu suat 1a 13,41%. Cac chi sb cong nghé ctia ché
pham bao gdm do tao bot dat 20%, do tao nhii twong dat 73,45, déu cao hon so véi protein dbi

chimg ctia Trung Qudc.

Tir khéa: Protein cam gao, thuc phdm b sung, xtr 1y kiém, thity phan enzyme.

MO DAU

Cam gao la mét san pham phu cia qua trinh
che bién gao, mot san phim phu nong nghiép
rat doi dao, gia thanh ré va c6 gia tri kinh té
thdp. Ty 1& cac thanh phin protein cAm gao la
37% tan trong nudc, 31% hoa tan trong mudi,
2% hoa tan trong con va 27% hoa tan trong chét
kiém [16]. Cac nghién ctu di ching minh
protein cam gao 1a loai protein thuc vat cé gia
tri dinh dudng cao va cé cac ing dung dac biét
trong trong thyc pham va dugc pham [5]. Dic
tinh quan trong nhat ciia protein cam gao la
khong giy di tmg va c6 hoat tinh chdng ung
thu, chong oxi héa [1, 3, 8, 10, 11]. Vi thé, nd
dugce xem 14 mot protein cao cp co ung dung
trong hang loat cac linh vyc nhu chian nuéi, thyc
phim chirc ning, thyc pham dinh dudng, my
pham lam dep va y hoc.

Mic du d3 c6 rat nhidu nghién ctru vé thu
nhin va st dung protein cam gao nhung dén
nay protein nay van chua duogc thuong mai rong

479

rai trén thi truong. Ly do chinh la vi phuong
phép tach chiét protein chua dugc tdi wu nén
chit luong chua cao va gia thanh chua hop 1y.
Viét Nam 1a nudc san xuit gao dimg thi hai
trén thé gidi (s6 liéu ndm 2014), c6 ngudn phu
thai nong nghiép cam gao ddi dao cho muc dich
tach chiét protein. Trong khi d6, van dé nghién
ctru thu nhan ngudn protein thyc vat nay chua
duoc quan tam nhiéu. O Viét Nam, san phém
protein cAm gao trén thyc té van dang phai nhap
ngoai. Vi vay, viéc xay dung dugc mdt quy
trinh tach chiét protein cam gao dat hiéu qua dé
thu nhan duoc san phém ¢6 d0 tinh sach cao, an
toan cho nguoi st dung voi gid thanh hop 1y 1a
rat can thiét.

Nghién cttu nay dugc thuc hién trén co sé
dat hang cua Cong ty trach nhiém hitu han
Poéng Duong nhiam muc dich dua ra dugc quy
trinh thu nhan protein tir cdm gao c6 hi€u qua,
c6 d¢ sach cao & quy md phong thi nghiém, dat
co so cho viée san xudt protein cam gao & quy
md 16n hon dé 1am thyc pham bo sung.
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VAT LIEU VA PHUONG PHAP NGHIEN CUU

Cam gao duogc thu mua tir cdc nha may va
co sO xay xat gao c6 uy tin cua céac tinh Ha Tay
(nay la Ha Noi), Thai Binh, Nam Pinh, Hoa
Binh, Thanh Hoa.

Enzyme cong nghiép a-amylase (Termamyl)
va xylanase (Ultraflo L) duwgc mua tir hang
Novozyme.

Cac hoa chit con lai déu dat do tinh khiét
danh cho phan tich.

Xac dinh cdc chi s6 dinh duéng cia cdm
gqo: cac chi tiéu do 4m, ham luong duong khi,
ham lugng glucid, lipid téng s6 duge thuc hién
theo phuong phap did mé ta trong tiéu chuin
TCVN 4594:1998. Ham lugng tap chit thd cua
cam gao duoc xac dinh bang cach sang nguyén
li€u qua ray cé kich thudc Iudi 0,1 x 0,1 mm.
Phan tap chét tho trén ray dugc thu lai va can
trong lugng. Sau do, tinh ti 1€ tap chét tho trén ti
1¢ nguyén liéu ban dau trudc khi ray.

Loai dau cém gao: Cam gao da duoc loai
chat béo béng n-hexane. Cam gao dugc hoa
trong dung mdi n-hexane theo ty 1€ 1:3 va
khuay tir v6i toc do 250 vong trong 30 phat. Ba
cam sau d6 duoc thu lai bang cach loc va dé bay
hoi n-hexane qua dém [12].

Xac dinh ham luong protein tong s6: Ham
lugng protein duge xac dinh bang phuong phap
Kjeldahl theo tiéu chuan AOAC, 1990.

Xac dinh do tao bot: Kha nang tao bot va do
6n dinh cia bot dwoc xac dinh béng phuong
phap cai tién cia Kato et al. [9]. Mau protein 1g
dugc hoa trong 100 ml nude cat dat nong do 1%
va diéu chinh pH dén cac gia tri tir 5,0-8,0 st
dung NaOH 1M hoic HCI IN. Hén hgp dich
sau do dugc siéu am trong 5 phtt. Kha nang tao
bot dugc xac dinh ngay sau 1 phit siéu am va
duoc tinh theo cong thire sau: Kha nang tao bot
= (Téng thé tich - Thé tich ban dau)/100.

Xac dinh do tao nhii tuong: Mtrc d0 nhil hoa
duoc danh gia theo phuong phap cua Pearce &
Kinsella (1978) [13]. Dung dich protein 1%
trong nudc dugc diéu chinh pH dén cac gia tri
tir 5,0-8,0. Sau d6, dau dau tuong duoc bd sung
vao va dugc lam dong nhét trong 1 phut bang
siéu 4m. Dich siéu am tai thoi diém 0 phut va 30
phiit 1an Iugt duoc bd sung thém SDS 0,1%, sau

do tron déu bﬁng vortex. Do hép thu cta nhii
tuong & budc song 500 nm dugc xac dinh s
dung may quang phd (DU730 UV/Vis
Spectrophotometer, Beckman Coulter, Miami,
FL, USA). P6 6n dinh cua nhii twong (ESI)
duoc tinh nhu sau:

| Agx T
ESI= }T
Trong d6, A, 1a d6 hip thu tai 0 phut; AA 1a

su thay d6i hdp thu tai 0 phut va 30 phut; T la
thoi gian siéu am.

KET QUA VA THAO LUAN

Xac dinh mot s6 chi s6 dinh dwéng cua cam
gao

Pé lya chon ngudn nguyén liéu thich hop
cho muc dich thu nhén protein, cac chi ti€u dinh
dudng chinh clia cic mau cam gao khic nhau di
duoc kiém tra bao gém: ty 1€ tap chét, do am,
ham lugng protein, lipid va glucid.

Két qua thu duoc & bang 1 cho thdy cam tir
Ha Tay (nay la Ha Noi) ¢c6 ham lugng protein
dat toi 12,7% trong khi ty 1& tap chat va do am
tuong d6i thip (16,4% va 10,9%) so Vi cac
mau nguyén li¢u khac. Vi thé, chiing t6i da chon
cam nay la ngudn nguyén lidu cho thu nhan
protein tir cam gao.

Nghién ciru loai bé tinh bot trong cam gao sir
dung enzyme a-amylase

Dé nang cao hiéu qua thu nhan protein ciing
nhu do sach ché phém thu duoc, viéc loai bé mot
sO tap chat trong nguyén liéu 14 rat can thiét. Co
thé thdy cam gao chita ham lugng glucid cao va
chi yéu 1a tinh bot. Vi muc dich st dung cong
ngh¢ enzyme than thién v6i moéi truong dé san
Xuét protein, ching to6i da tién hanh loai bo tinh
bot trong nguyén liéu sir dung ngudn enzyme a-
amylase cong nghiép. Cac nghién ctru trudc day
v6i cam gao da chi ra rang Termamyl (a-amylase
chiu nhiét) 1a enzyme thich hop nhat cho thuy
phan tinh bot trong cam gao [12], vi thé,
Termamyl (Novozyme) da dugc lua chon trong
nghién ctru nay. Dé t6i wu hoéa diéu kién thuy
phan cua Ternamyl nham loai bo hiéu qua lwong
tinh bot c6 trong cam gao, chiing toi da tién hanh
danh gia hoat tinh thiy phan cia enzyme trong
cac didu kién co cac thong s pH, nong do
enzyme, nhiét do va thoi gian thay doi.
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Bdng 1. Cac chi tiéu dinh dudng cua cac mau cam gao

Mau cAm Ty l¢ b6 am Protein Lipid Glucid tong so
tap chat tho (%) (%) (%) (%) (%)
Ha Tay 16,40 10,9 12,7 18,4 56,1
Nam Dinh 20,31 11,3 12,7 14,7 50,7
Hoa Binh 22,15 12,0 7,2 6,4 459
Thai Binh 16,10 12,8 10,9 11,0 55,7
Thanh Héa 20,75 12,8 10,9 11,0 55,7
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Hinh 1. Anh huéng clia nong do Termamyl dén
kha nang thuy phin cdm gao
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Hinh 3. Anh huong cua nhiét d6 dén kha ning
thily phan cam gao cia Termamyl

Anh huong cia nong dé Termamyl dén kha
nang thuy phdn tinh bot trong cam gao

Dich cam gao trong dém phosphate natri
100 mM, pH 7,0 (ty 1€ 1:7) duogc bd sung
Termamyl véi cac néng dd 0,05%; 0,1%;
0,15%; 0,2%; 0,25%; 0,3%; va 0,35%. Sau khi
u 6 90°C trong thoi gian 30 phut, ham lugng
duong khir (san phdm thuy phédn cia o-amylase)
dugc xac dinh dé danh gia hiéu qua thiry phan.
S6 liéu trinh bay trong hinh 1 cho thiy,
Termamyl & ndng d6 0,25% la thich hop dé thu
dugc ham luong duong khir cao nhat (dat 7,552
g/1). Khi tiép tuc tang ham luong Termamyl 1én
0,3 va 0,35% thi luong duong khtr bi giam di.
Do 1a do tac dung e ché nguoc khi lwong
enzyme qué cao so vdi co cht.

Anh huéng ciia pH dén kha nang thity phdn cam
gao cua Termamyl
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pH
Hinh 2. Anh hudng ctia pH dén kha nang thuy
phan cadm gao cua Termamyl
10

-

Hamluong dudng khur (g/1

0 16 20 3‘0 4‘0 50
Thoi gian (phut)

Hinh 4. Anh hudng cta thoi gian dén kha ning

thiy phan cam gao cua Ternamyl

Termamyl 0,1% dugc bd sung vao dich cam
thd trong dung dich dém photphate natri 100
mM, theo ty I¢ 1:7 (w/v) & cac gia tri pH 5,5;
6,0; 6,5; 7,0; 7,5 va 8,0. Phan ung thuy phan
dugc tién hanh ¢ 90°C trong thoi gian 30 phut.
Sau khi dung phan tng, ham luong dudong khu
(san pham thuy phan cia Termamyl) dugc xac
dinh. Két qua nghién ctru & hinh 2 cho thay,
ham luong duong khir dugc tao ra nhiéu nhat
khi thily phan & gia tri pH 7,0 (dat 3,69 g/),
chirng té day la pH thich hop cho thiy phan
cam gao cua Termamyl.

Anh hiong ciia nhiét g dén hoat tinh thity phén
cam gao cua Termamyl

Nhiét d6 c6 anh huong rat rd dén két qua
thily phan vi n6 lién quan dén nhiét do téi thich
cho hoat dong cua enzym. Dich cam gao trong
dém phosphate natri 100 mM, pH 7,0 duoc bd
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sung Termamyl véi ndng do 0,1% va u trong
thoi gian 30 phut & cac nhiét do thay ddi lan
luot 13 85; 90 va 100°C. S6 liéu vé ham luong
duong khtr sau phan tng dugc trinh bay ¢ hinh
3. Két qua thu dugc cho thdy nhiét do thiy phan
90°C thich hop cho hoat dong ctia enzym nay vi
ham lwgng duong khir thu dwge dat cao nhat
(dat 7,17 g/1). O nhitng nhiét d6 cao hon 90°C,
ham lugng duong khir nhanh chéng bi giam di
do enzym da bi mét dan hoat tinh.

Anh hwong cia thoi gian dén kha ndng thiy
phadn cam gao cua Ternamyl

Dich cam gao trong dém phosphate natri
100 mM, pH 7,0 dugc bd sung Ternamyl & ndng
d6 0,1% va tién hanh thuy phin & nhiét do
90°C. Thoi gian thuy phan duoc thay doi lan
luot 1a 5; 10; 15; 20; 25 va 30 phat. Ham luong
duong khur trong dich thuy phén duoc xdc dinh
& cac thoi diém trén. Két qua thu duogc ¢ hinh 4
cho thdy thoi gian thiy phan cAm gao thich hop
nhit cho Termamyl 1a 20 phat. Vi thoi gian
nay, ham lugng duong téng s6 thu duoc dat 7,5
g/l, cao hon dang ké so voi thoi diém 15 phat
nhung hiu nhu khong thay ddi & nhing thoi
diém sau 20 phut.

Nhu véy, didu kién thich hop nhét cho
Ternamyl thiy phén tinh bt trong cam gao la
pH 7,0, néng do enzymes 0,25%, nhiét do thuy
phan 90°C va thoi gian thiy phan 20 pht.

Xay dung quy trinh thu nhén protein tir cam
gao

Dya trén cac nghién ciu vé thu nhan
protein cam gao da cong b trudc day cia mot
sb tac gia [4, 6, 7, 14, 15], ching t6i da tién
hanh thu nhan protein st dung cac quy trinh
duoc cai tién theo tiéu chi don gian va hiéu qua
trong diéu kién san xudt tai Viét Nam. Muc dich
cudi cung 1a tim ra dugc mot quy trinh phii hop
nhit dé thu nhan ché phim protein cam gao ¢o
kha nang thuong mai. Cac quy trinh da tha
nghiém bao gom:

Quy trinh 1 gém 7 budc: i) Dich cam gao
trong nudc cat (1:7) dugc thuy phan véi
Termamyl 0,25% & 90°C trong 20 phat; ii) Ha
nhiét d6 dich thay phan vé 50°C, diéu chinh pH
9,0 v6i NaOH IN két hop khudy trong 4 gio
nhiét d6 phong; iii) Tién hanh ly tdm thu dich
trong & 4000 vong trong 20 phut; iv) Tua

protein & dich ly tam bang HC1 IN tai pH 4,0 v)
Ly tdm thu tia protein; vi) rira tia protein 2 lan
bang nudc; vii) Say khé ¢ 50°C thu protein.

Quy trinh 2 gém 8 budc sau: i) Dich cam
gao trong nudc cat (1:7) dwoc diéu chinh dén
pH 9.0 bang NaOH IN va khudy trong 4 gid &
nhiét do phong; ii) Ly tdm 4000 vong trong 20
phat dé thu dich trong; iii) Piéu chinh dich ly
tam vé pH 7,0 bang HCI IN; iv) B6 sung
Ternamyl 0,25% & diéu kién 90°C va tién hanh
thity phan trong 20 phut; v) Tia protein bang
HCI 1IN tai pH 4,0; vi) Ly tdm 4000 vong trong
20 phut dé thu tiia protein; vii) Rira ta protein 2
1an vé6i ethanol 30%; viii) Say kho & 50°C thu
protein.

Quy trinh 3A va 3B: Nhim muc dich tang
do tinh sach cua protein, ching t6i tién hanh
loai bé diu cam gao trudc khi thu nhén protein.
O quy trinh nay, chung t6i da st dung ca 2 mau
cam chua tach dau (cam tho, quy trinh 3A) va
cam tach diu (quy trinh 3B) dé thu nhan protein
va so sanh hiéu suét ctia 2 quy trinh nay. Quy
trinh thu nhan protein tir cim tach dau gdm 9
budc: i) Loai dau cam gao; ii) Dich cam gao
trong nude cat (1:7) dugc khudy trong 30 phut;
iii) Didu chinh dich cam gao t6i pH 9,0 bang
NaOH IN va tiép tuc khudy trong 4 gid & nhiét
d6 phong; iv) Diéu chinh dich cam gao vé pH
7,0 bang HCI 1IN, b6 sung Termamyl 0,25% &
90°C va tién hanh thily phan trong 2 phut; v) Ly
tam 4000 vong trong 20 phut dé thu dich trong;
vi) Tua protein & dich ly tim bang HCI IN tai
pH 4,0; vii) Ly tdm thu can tua ¢ 4000 vong
trong 20 phut; viii) Ruia can tua 2 lin bang
nudc; ix) Say kho miu ¢ 50°C thu protein.

Quy trinh 4 gom 9 bude sau: i) Dich cam
gao trong nude cat (1:7) duge khuay trong 30
phut; ii) Piéu chinh dich cam gao vé pH 7,0 sau
d6 bd sung 0,25% Ternamyl & 90°C va tién
hanh thiy phén trong 2 gid; iii) Ha nhiét 46 dich
thily phan xudng 50°C va bd sung thém 0,6%
xylanase (Ultraflow L), Novozymes (theo
hudng din ciia nha san xuat) dé thiy phan trong
20 phut; iv) Diéu chinh dich thuy phan téi pH
9,0 bang NaOH 1IN va khuay trong 2 gio ¢ nhiét
d6 phong; v) Ly tam thu dich trong 6 4000 vong
trong 20 phut; vi) Tua protein & dich ly tdm
bang HCI IN tai pH 4,0; vii) Ly tdm 4000 vong
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trong 20 phut thu tua.viii) Rura cin tua 2 lan
bang nudc; ix) Say khé mau ¢ 50°C thu protein.

Quy trinh 5 gdm 9 budc: i) Dich cim gao
trong nudc cat (1:7) duge khudy trong 30 phut; ii)
Diéu chmh dich cam gao toi pH 9,0 béng NaOH
0 4000 vong trong 20 phut dé thu d;ch trong; 1V)
Dich ly tim dugc khir tring & 121°C trong 30
phut; v) Diéu chinh dich khir tring vé pH 7,0 véi
HCI IN, b6 sung Ternamyl 0,25% & 90°C va tién
hanh thily phan trong 20 phut; vi) Tua protein &
dich ly tim bang HCI 1IN tai pH 4.0; vii) Ly tim &
4000 vong trong 20 phit dé thu tia protein; viii)
Rira tila protein 2 1an bang ethanol 30%; ix) Sy

khd mau & 50°C thu protein.

Quy trinh 6 gém 8 budc: i) Dich cam gao
trong nudc cat (1:7) duge khudy trong 30 phit;
ii) Pidu chinh dich cam gao t6i pH 9,0 bang
NaOH IN va khudy trong 4 gio & nhiét do
phong; iii) Diéu chinh dich cam gao vé pH 7,0,
bd sung Ternamyl 0,25% & 90°C va tién hanh
thiy phan trong 20 phit; iv) Ly tam dich thuy
phan 4000 vong trong 20 phut dé thu dich trong;
v) Tua protein ¢ dich ly tim bang HCI IN tai
pH 4,0; vi) Ly tam thu tda protein & 4000 vong
trong 20 phut; vii) Rira tia protein bang 2 lan
bang ethanol 30%; viii) Sdy khé miu & 50°C
thu protein.

Bdng 2. Ham luong va hiéu suit protein tir cic quy trinh thu nhdn protein

Quy trinh Mau cam S6 budc quy trinh Ham lugng (%) Hiéu sut (%)

1 Cam tho 07 26,46 12,9
2 Céam tho 08 30,60 14

3A Cam tho 08 41,77 13,41

3B Cam tich dau 09 46,77 9,20
4 Cam tho 09 32,87 14,62
5 Cam tho 09 40,57 10,97
6 Céam tho 08 14,60 8.20

@ Cam gao khéng tach dau hoa trong nudc cat (1:7 wiv)

!

@ Diéu chinh ti pH 9.0 bang NaOH 1N, khuay trong 4 gio

D r— ! . . ~ Chan nuéi
Dieu chinh vé pH 7.0 bang HCI 1N, bo sung Termamy! I
@ 0,25%, U & 90°C trong 20 phit. T
_____________ R ——

@ Bua dich trong sau ly tam vé pH 4.0 bang HCI 1N

'

@ Ly tam 4000 vong trong 20 phat thu tlia protein

|

@ Ly tam rlra tla bang nudc cat

@ Sy kho mau & 50°C thu protein

Hinh 6. San pham protein
thu nhan tr quy trinh 3A

Hinh 5. Quy trinh thu 3 A nhan protein tir cam gao

Ngoai ra, dé ap dung quy trinh vao san xudt con
phai cha y t6i thong s6 hiéu sudt thu hoi san
pham. S6 liéu thu duoc ¢ bang 2 cho thdy, ham

Ham luong protein cua cac ché phim thu
duoc tur cac quy trinh 1la mot thong sd6 quan
trong d¢ danh gia sy thanh cong ctia quy trinh.
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lugng protein thu nhin duogc tir quy trinh 3B véi
mau cam tach dau dat gia tri cao nhit 1a 46%,
g@)m 9 budc thuc hién, nhung chi dat hiéu sut
9,2%. Trong khi @6, quy trinh 3A v6i miu cam
thd, ham lugng protein dat 41,77%, nhung lai
cho hiéu suét cao hon (13,41%), chi sau 8 budc
thye hién. Cac quy trinh con lai déu c6 do sach
va hiéu suit kém hon quy trinh 3A. Nhu vay,
quy trinh 3A ¢6 nhiéu uu thé hon so véi cac quy
trinh da thir nghiém. Vi thé, quy trinh nay c6 thé
sit dung dé thu nhn protein & quy md 16n tir
cam gao. So dd quy trinh 3A va miu protein da
thu nhan dugc tir quy trinh nay duoc trinh bay &
hinh 5 va 6.
Panh gia cac chi s6 cong nghé cia protein
thu nhan dwoc

San pham protein thu dugc tir quy trinh 3A
dd dugc st dung dé kiém tra cac chi tiéu cong
nghé can thiét bao gém d6 tao nhil tuong va do
tao bot.
Do tao bot

Bdng 3. Kha niang tao bot cia protein thu nhan
tor quy trinh 3A

Mau protein Do tao bot (%)
Protein quy trinh 3A 20+ 1,2
Protein Trung qudc 0

Mot trong nhitng tinh chat ddc trung cua
protein la kha nang tao bot. Sy hinh thanh bot
lién quan dén su khuéch tan cua cac protein hoa
tan dén bé miat khong khi/nude. Cac phan tir
protein nghéo cAu tric bac 2, 3 sé tac dung mét
cach c¢6 hiéu qua nhu mot chit hoat dong bé
mat. Su hép thu cua protein 1én bot thyc hién
qua cac vung ki nudce [2, 9, 13].

DPé hé bot bén, mang tao thanh xung quanh
mdi bot khi phai day, c6 do dinh va dan héi.
Protein ¢6 hoat tinh tao bot tdt 1a protein long
tring tring, globin va hemoglobin, albumin
huyét thanh, casein, protein ddu nanh va mot sb
ché phdm cua protein thity phan. Kha ning tao
bot con phy thudc ham luegng cua protein.

Do tao bot cla ché phém protein thu dugc
dd duoc so sanh voi mau protein cAm gao
thwong mai cua Trung Qudc (Wilmar
International Ltd.). S6 liéu thu duoc & bang 3
cho thdy miu protein cdm gao ciia Trung Qudc
khong c6 kha ning tao bot. Trong khi d6, miu
protein ctia quy trinh 3A c6 kha nang tao bot 1a
20%.
D¢ tao nhii twong

Hé nhil twong 1a hé phan tan giira hai chat
long khong hoa tan vao nhau, mot chit long &
dang nhiing giot nho phan tan, con chit 1ong kia
& dang pha phan tan lién tuc [2]. Trong phin 16n
truong hop, duong kinh cia cac giot 16ng phan
tan khoang 0,1-50 um. Sy tao thanh cac giot
nhil twong xdy ra dong thdi voi viée hinh thanh
bé mit phan chia hai chit long khong tan vio
nhau (con goi 14 bé mit lién pha). Dién tich cia
bé mit phan chia nay ting theo ham s mi khi
duong kinh cac giot giam trong cuing mot khoi
lugng pha phan tan va cé thé dat dén 1m*/ml
nhli twong. Kha nang tao d6 nhil twong cua
protein quy trinh 3A va protein cAm gao cua
Trung Qudc duoc trinh bay & bang 4. S6 lidu &
bang 4 cho thiy protein cdm gao thu nhan tir
quy trinh 3A c6 kha ning tao nhii twong tét va
6n dinh hon so voi protein cim gao cta Trung
Quéc. Do 6n dinh nhil twong ESI dat 73,50 so
v6i 66,60 ctia Trung Qudc.

Badng 4. Kha nang tao nhii twong cla protein thu nhan tir quy trinh 3A

Mau Asgo (0 phiit) Asoo (30 phit) ESI
Protein quy trinh 3A 0,71 £ 0,07 0,42 +0,27 73,50 + 6,09
Protein Trung Quéc 0,65 +0,03 0,355+ 0,03 66,60 + 4,78

KET LUAN

Nghién ctru da dua ra dugc quy trinh thu
nhdn protein cam gao moi, phi hop voi didu
kién san xuét tai Viét Nam, c¢6 ham luong dat
41,77% va hiéu suat dat 13,41%. Protein thu

nhan duge c6 do tao bot dat 20%, do on dinh
nhii twong dat 73,50. Quy trinh nay can tiép tuc
dugc cai tién dé c6 thé thu nhén protein cam
gao co chat luong va hi¢u suét cao hon & quy
md san xuat. Ngoai ra, chat luong cua ché pham
protein thu duoc phai dugc danh gia ddy du vé
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cac

chi s6 an toan thyc phim dé c6 thé tmng

dung trong san xudt thyc phdm va thyc phim
chuc nang.
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PREPARATION OF PROTEIN ISOLATED FROM RICE BRAN
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SUMMARY

Rice bran protein, a plant protein, has been recognized as nutritionally superior to other proteins due to its
reported hypoallergenicity and anti-cancer activity. Therefore, it is considered as a promising protein resource
applicable in variety of fields such as functional food, cosmetics, livestock and medicine. However, up to
now, commercial rice bran protein is not widely available on the market, especially in Vietnam, because of a
lack of extraction methods currently in use. In particular, the available methods can not be used to obtain
protein isolates of high quality at affordable commercial price. Vietnam is one of the bigest rice export
countries in the world, that makes rice bran an abundant agricultural by-product and thus, a readily sufficient
source for protein extraction. This study aimed to establish a simple processing method for extraction of high
content of protein isolates from rice bran. The obtained results indicated that rice bran was effectively
hydrolysed in 20 minutes with o-amylase (Ternamyl) at concentration of 0.25%, pH 7.0 and 90°C. A
procedure of 8 steps for protein extraction was given: i) Suspend rice bran in water and stir for 30 minutes at
room temperature; ii) Adjust the suspension to pH 9.0 with NaOH 1IN and stir for 4 hours; iii) Adjust the
suspension to pH 7.0 with HCI IN, add 0.25% Ternamyl at 90°C and hydrolyse for 20 minutes; iv) Centrifuge
at 4000 rpm for 20 minutes to collect the supernatant; v) Precipitate protein isolates at pH 4.0 by adding HCI
IN; vi) Centrifuge at 4000 rpm for 20 minutes to collect protein isolates; vii) Wash protein isolates twice with
water; viii) Dry the isolates at 50°C. The content of protein isolates from this procedure was 41.77% and the
yield of processing was 13.41%. The technological indexes including foaming capacity and emulsion activity
were 20% and 73.50, respectively, which were higher compared to the same product from China.

Keywords: Alkaline treatment, enzyme hydrolysis, protein extraction, rice bran protein.
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