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THANH PHAN HOA HQC, GIA TRI DINH DUONG
VA TINH CHAT CHU'C NANG CUA PROTEIN CONCENTRATE
TU GAO TRANG VA GAO LUT PO

Phan Quynh Tram”

Tom tat

Muc tiéu cia nghién citu la xdc dinh thanh phan héa hoc, gia tri dinh dwéng va tinh
chdt chire ndng cua ché pham protein concentrate (PC) duroc chiét tach va thu héi tir gao trdng
va gao lit do. Két qua nghién cizu cho thdy thanh phan héa hoc cia PC tir gao lit dé (RPC) va
PC tir gao trang (WPC) c¢6 nét dac thu khac nhau. Bén canh dé, WPC va RPC chira day dii chc
axit amin thiét yéu véi ham lwong tuwong doi cao va ti 1 tiéu hda ciia WPC va RPC déu cao hon
so véi albumin trizng. WPC thé hién cac tinh chdt chire nang tot hon so véi RPC, dac biét 1a vé
kha nang hoa tan trong nuwéc va kha nang tao bot. Gia trj kha nang tao bot cua WPC la 280%
VA twong ti Véi gid tri khd néng tao bot cia albumin trieng. Piéu ndy cho thdy WPC ¢ thé duroc
sir dung dé thay thé cho albumin trizng trong cong thic thuc pham doi héi cao kha ndng tao bot.

Tir khoa: Protein concentrate, thanh phan héa hoc, gia tri dinh dwéng, tinh chat chic

ndng, gao trang, gao liit do.

1. Pit van dé

LGa gao 1a thuc phdm chinh cua
hon phan nira dan toc thé gidi va cung cap
hon 20% tong niang luong hip thu hang
ngay cta nhan loai. Riéng hon 2 ti nguoi
chau A, l0a gao cung cap tir 40 dén 80%
lwong calo va it nhit 1a 40% lugng protein.
Hién nay lia gao ngay cang trd nén phd
bién sau rong & chau My, Trung Pong va
nhat 1a chau Phi vi lta gao duoc xem nhu
thuc pham bo dudng lanh manh cho sic
khoé va thich hgp cho da dang hoa cac btra
an hang ngay.

So véi protein cua cac loai hat ngii
cdc khac, protein cua la gao cd gia tri sinh
hoc cao, ty 1& hap thu tir 96,5% dén 98% va
thanh phan axit amin tuong d6i can bang
(ham luong lysine chiém khoang khoang
3,5% tong sé protein). Mat khac, protein
gao khong gay di tng, khong chira gluten,
Vi vay viéc sir dung nd dé san xuat thuc
pham an kiéng va thuc pham chuc ning
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lam tang thém nang lyc canh tranh cua san
pham [1].

So Vi protein cua cac loai ngii coc
khac qué trinh tach protein gao ra khoi
nguyén liéu 1a twong dbi khé khan. Cac
thanh phan caa protein gao hau hét déu
khong tan trong phan Ién cac dung moi
ngoai trir dung dich kiém. Tuy nhién, kiém
c6 thé 1am thay doi khong thuan nghich cau
trdc ciing nhu gia tri dinh dudng va tinh
chat chirc nang cua protein [2].

Trén thé gigi di co nhiéu thi
nghiém, nghién ctru tap trung vao viéc phan
lap va thu hoi protein cua IGa gao [3, 4, 5].
Tuy nhién cac phuong phap nay it nhiéu
cling dan dén bién tinh protein, san luong
protein concentrate dwoc chiét xuat va tinh
chat chirc nang ciia N6 ciing khong cao.

Trong khi d6, ¢ Viét Nam chua co
nhiéu nghién ctru va tu liéu lién quan dén
viéc trich xuat protein tir lGa gao ma khéng
lam thay dbi dang ké dén cau trdic va gay
bién tinh protein. Vi vay, viéc tim kiém
nhitng phuong phap mdi, hiéu qua dé thu
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nhan va san xuét protein c6 gia tri dinh
dudng cao véi cac tinh chat chirc ning hitu
ich lubn la nhitng thach thac va mang lai
nhiéu htra hen 16n trong nganh céng nghiép
thuc pham.

Trong nhitng nghién ciru trude day
ching t6i da xay dung dugc quy trinh san
xuit PC tir gao tring va gao lat do sir dung
ché pham enzyme amylase va xylanase va
protease v6i hiéu suit cua qué trinh dat
khoang 74% so véi lugng protein trong
nguyén liéu [6, 7]. Nghién ctru nay nhu mét
phan tiép ndi cua cac két qua dat dugc
trugc ddy nham xac dinh thanh phan héa
hoc, gi4 tri dinh dudng va tinh chat chac
nang cua cac ché pham protein concentrate
tr gao tring va gao lut do, tir d6 co ké
hoach phét trién ciing nhu da dang hoa cac
san pham thyc pham tir protein gao.

2. Vit liéu va phwong phap nghién ciru
2.1. Vat liéu nghién cau

Nguyén liéu dé tach chiét va thuy
phan protein 1a bot gao tring tir gidng lua
hat dai nhan hiéu “Hai Yén” va bot gao lut
do nhén hiéu “Thai Duong”. Bot gao dung
cho cac lan phan tich duoc thu hoi sau khi
dua mau gao vao may nghién va loc qua
sang ray c6 duong kinh 200 mm va kich
thuéc 16 sang 163um. Trong khi phan tich
va xir i cac mau bot déu dugce 1am kho dén
do tuyét ddi.

Trong qua trinh trich ly, thay phan
va thu hoi protein sir dung céc chat sau:

- Hydrochloric acid,;

- Céc ché pham enzyme thuong mai
¢6 ngudn gc tir vi sinh (hang Novozymes):
Fungamyl 2500 SG (Endoamylase),
Shearzym 500 L, Protamex;

- Tricalcium citrate.

2.2. Phwong phap nghién ciru

2.2.1. Chudn bi mdu protein concentrate:
Quy trinh san xuat PC tir gao tring va gao
it @6 nhu dugc md ta boi Phan Quynh
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Tram va cong su (2012) bao gom ba giai
doan chinh sau [6]:

- Xt 1y so bo bot gao bang cac ché
pham enzyme c6 chira xylanase va amylase
va chiét xuat tiép theo trong dung dich
hydrochloric acid c6 ndng d6 0,01N;

- Két tua protein bang phuong phéap
diém dang dién két hop véi bd sung
tricalcium citrate c6 ndng do 10%;

- Thuy phan mot phan protein voi
cac diéu kién téi uu bang ché pham enzyme
protease.

San phiam dé xac dinh thanh phan
hoa hoc, gia tri dinh dudng va tinh chét
chic ning 1a cdc mau ché phiam PC da
duogc say khd dén do tuyét ddi bang phuong
phép sdy phun.

2.2.2. Xdac dinh thanh phdn héa hoc cua
protein concentrate

Do 4m cua PC duge xac dinh theo
TCVN 9706-2013. Ham luong protein tong
s6 dugc xac dinh bang phuong phap
Kjeldahl. Lipid tong s6 duogc xac dinh bang
phuong phap Soxhlet. Ham lugng tro dugc
xac dinh theo TCVN 5253-90. Ham luong
tinh bot va ham luong duong khir dugc
phén tich theo phuong phap Bertrand. Ham
lwong chéat xo duoc xac dinh theo TCVN
5714-1993. Ham luong cac nguyén t kim
loai duoc xac dinh bang phuwong phap phd
hap thu nguyén tir ding ngon hira.

2.2.3. Xdc dinh gié tri dinh dudéng cua
protein concentrate

Thanh phan axit amin dwoc phan
tich trén may sic ky nhan hiéu L-
8800 (Hitachi High-Technologies,

Tokyo, Nhat Ban) voi thiét bi trao doi
cation la sulfo copolymer cua styrene vai
divinylbenzene [8].

Kha nang tiéu hoéa cia PC duogc
danh gia bang phuong phap in vitro dya
trén kha nang thuy phén protein trong méi
truong md phong giéng nhu trong dudng
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da day-rudt nguoi [9].
2.2.4. Xac dinh tinh chdt chice nang cua
protein concentrate

Kha nang gitt nuéc cia PC duoc
xac dinh bang phwong phap moé ta boi
Rodriguez-Ambriz et al.[10]. Kha nang hoa
tan trong nudc, kha ning nhii hoa va su 6n
dinh cua nhii twong dugc xac dinh theo
phuong phap cta Klompong et al.[11]. Kha
ning giit dau duoc xac dinh bang phuong
phap mo ta boi Lin va Zayas [12]. Kha
ning tao bot va do bén cua bot duoc xac
dinh theo phuong phap cua Sze-Tao va
Sathe [13].
2.2.5. Phwrong phap phan tich va danh gia
két qua

Tat ca cac phép phan tich thanh
phan hda hoc, phan tich gi tri dinh dudng
va tinh chat chuc nang cua PC dugc thyc
hién trong 3 1an lap lai va két qua bao céo
la gia tri trung binh+d6 léch chuan. Sé liéu
dugc thu thap xu ly bang chwong trinh
Excel (Office 2003, Microsoft Corp., USA)
3. Két qua nghién ciru va thao luan
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3.1. Thanh phan héa hoc caa protein
concentrate

Céc thanh phan héa hoc cua hai ché
pham protein concentrate thu dwoc tir gao
tring va gao lut do duoc thé hién trong
bang 3.1. Két qua cho thiy rang ham lugng
protein cuia WPC dat téi 83-85% va cao
hon 5-6% so véi RPC, con ham luong tinh
bot trong WPC lai thap hon 45-55%. Trong
khi d6 luong chat béo, chat xo va cac nguyén
t6 tao tro cua hai ché pham gan nhu nhau.

Tuy nhién, ham lugng cac nguyén
t6 da lugng nhu natri, kali, magie trong
RPC thép hon so véi WPC, con canxi thi
lai cao hon gip 2,3 lan. Sy khac nhau vé
thanh phan hoa hoc gitra hai ché pham con
duoc thé hién qua ham luong céc nguyén tb
vi lugng. RPC so véi WPC chira luong sit,
ddng, k&m nhiéu hon, nhung lai chira it hon
mangan, molypden, crom va coban. Ngoai
ra, RPC va WPC con chira mot luong rét
nhé cac kim loai ning gdm chi va cadimi,
nhung ham lugng cua hai nguyén té nay
déu nam trong ngudng an toan.

Bdng 3.1. Thanh phan héa hoc cua protein concentrate

N /100 g san pham
Thanh phan - - - —
PC tir gao trang PC tir gao lut do
Do am 4-6 4-6
Protein 83-85 78-80
Tinh bt 8,6-10,6 13,7-15,7
Chat xo 0,3 03
Chét béo 03 03
Tro 1,30 1,25
Céc nguyén t6 kim loai: mg/kg san phdm
Kali 46,3 33,2
Canxi 7010 7504
Magie 350 190,1
Natri 107,0 98,2
Sit 5,40 9,20
DPong 457 4,70
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Mangan 2,66 2,43
Kém 359 34,2
Coban 0,020 0,010
Molypden 0,448 0,24
Crom 0,094 0,035
Chi 0,099 0,061
Cadimi 0,089 0,040

3.2. Gia tri dinh dwdng cua protein
concentrate
3.2.1. Thanh phan axit amin cua protein
concentrate

Thanh phan axit amin cia WPC va
RPC duoc liét ké trong bang 3.2. Két qua
cho thiy di phat hién dwoc 16 axit amin
trong mdi PC tir gao trang va gao lut do.
Thanh phan axit amin gitta WPC va RPC
hau nhu khong c6 sy khac biét dang ké va
dugc dac trung bai mot luong 16n glutamine,
arginine, asparagine, phenylalanine.

Két qua ciing chi ra ring WPC va
RPC chua day du cac axit amin thiét yéu

(lle, Leu, Lys, Met, Phe, Thr, Val, His) vai
tong ham luong chiém khoang 37% tong sb
axit amin nhan dién. Ti 1& ndy gan nhu
trong duong véi gia tri khuyén cado cua
FAO/WHO (1973) d6i véi mét protein
hoan hao, theo d6 khi ti 1¢ axit amin thiét
yéu chiém it nhat 36% thi dugc xem la mot
ti 18 can d6i. Piéu nay cho thay protein cua
WPC va RPC la protein hoan hao va c6 thé
la ngudn cung cip protein tét cho nhu cau
dinh dudng cia con nguoi.

Bdng 3.2. Thanh phan axit amin va chi sé axit amin thiét yéu cua protein concentrate

o Ham lugng (g/100g protein) Chi s6 axit amin thiét yéu (%)
Axitamin

RPC WPC RPC WPC
Isoleucine™ (lle) 3,2+0,01 3,4+0,01 80 85
Leucine* (Leu) 6,7+0,01 7,6£0,01 96 108
Lysine* (Lys) 2,9+0,01 3,2+0,01 53 58
Methlonlne* (Met) 2,0+0,01 1,9+0,01 106 (Met+Cys) 97 (Met+Cys)
Cystine (Cys) 1,7+0,01 1,5+0,01
Phenylalanine* 9,6+0,01 7,8+0,01 160 130
Threonine* 4,8+0,01 4,4+0,01 120 110
Valine* 5,540,01 5,5+0,01 110 110
Asparagine 9,5+0,01 9,5+0,01
Serine 5,5+0,01 5,5+0,01
Glutamine 18,6+0,01 19,6+0,01
Proline 6,2+0,00 6,7+0,00
Glycine 5,1+0,01 4,8+0,01
Alanine 6,0£0,00 6,4+0,00
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Histidine* 1,9+0,01

1,9+0,01

106 106

Arginine 11,0+0,01

10,6+0,01

(*): Axit amin thiét yéu
3.2.2. Kha nang tiéu hoa cua protein
concentrate

Kha ning tiéu hoa c6 y nghia rét
I6n trong viéc danh gia gia tri dinh dudng
cua protein va dugc xac dinh bang toc do
thuy phan ciing nhu luong san pham thu
dugc trong qué trinh thuy phan protein.

Kha nang tiéu hoéa cua WPC va
RPC trong nghién ctu nay dugc danh gia
va so sanh vagi kha nang tiéu hoa cua
albumin tring. Cac thi nghiém dugc thuc
hién in vitro véi cap ché pham enzyme
pepsin-pancreatin. Tir két qua thé hién ¢ do
thi hinh 3.1 cho thay rang, toc d6 phan giai
va ti lé tiéu hoa cua protein ¢ tt ca 3 mau
gia tang theo thoi gian thuy phéan. Trong

Tur hinh 3.1 ciing ¢6 thé nhan thay
rang, ti Ié tiéu héa caa WPC trong sudt qué
trinh phén giai dugi tac dung cua pepsin
cao hon 1,6-1,8 lan, dudi tac dung cua
pancreatin cao hon 1,3-1,4 1an so vai ti l¢
tiéu héa cua RPC. Qud trinh thuy phén
protein & ca WPC va RPC déu xay ra nhanh
hon so véi albumin tring. Sau 5 gio thay
phan duéi tdc dung cua cip ché pham
enzyme pepsin-pancreatin, ty 1¢ tiéu hoda
cua WPC gip 1,4 lan; cia RPC gap 1,1 lan
S0 va&i albumin trang.

Nhitng két qua thu duoc vé kha
ning tiéu hoa cua PC trong diéu kién in
vitro ¢6 thé duoc sir dung dé du doan murc
do tiéu hoa protein cua thuc phim co chta

giai doan dau tién dudi tac dung cua pepsin -~ WPC va RPC trong co thé.
thi su twong tac va tdn céng cua enzyme
VGi CAC mau protein nghién ciu déu xay ra
cham hon so va&i pancreatin.
o D0
) >e
£ -5 40 pepsin ' pancreatin
£ g 30
g o
= 2201
L g
o £ 10
=03 | | | |
60 100 140 200 240 300
Thoit gian thuy phan (min)
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Hinh 3.1. T/ I¢ tiéu hda cua protein concentrate in vitro
1- WPC, 2- RPC, 3-Albumin tring

3.3. Tinh chit chirc ning caa protein
concentrate

Tinh chat chic ning cuia protein
cling nhu tinh chat vat ly hay héa hoc cua
protein anh huong dén sudt cac qué trinh

chuan bi, ché bién, bao quan va tiéu thy
thuc pham. Vi vay, viéc tim hiéu va nghién
ctiu c4c tinh chat chirc nang cua protein la
v cling quan trong va can thiét ddi vai viéc
danh gia kha nang (ng dung cua né trong
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cdng nghiép thuc pham.

Qua két qua nghién ctu va cac sé
lieu & bang 3.3 c6 thé nhan thay rang gié tri
hau hét c4c tinh chét chirc ning cia WPC
déu cao hon RPC dic biét 1a kha ning tao
bot va do bén cua hé bot. Gia tri kha ning
gitr nudc, kha nang hoa tan trong nudc, kha
ning giir dau, kha ning nhii hoa va sy on

TRUONG DAl HOC PHU YEN

dinh cua nhii twong ciia WPC cao hon lan
luot la 18%, 21%, 20%, 11,6%, 11,6% so
véi RPC. Gia tri kha nang tao bot cia WPC
la 280% va cao hon gap 5 lan so véi RPC.
Gia tri do bén cua hé bot duoc tao ra tir
WPC la 83%, trong khi d6 bot tao ra tur
RPC hoan toan khéng bén va cé gia tri
bang 0.

Bdng 3.3. Tinh chdt chize ndng cua protein concentrate

Tinh chat chtrc ning WPC RPC
Kha nang hoa tan trong nudc (%) 42,5+1,00 35,0+1,00
Kha nang gitr nude (g H,O/g protein) 1,78+0,02 1,51+0,02
Kha ning giir dau (g dau /g protein) 1,32+0,02 1,10£0,02
Kha nang nhii hoa (%) 48+1,00 43+1,00
Su 6n dinh ctia nhii twong (%) 48+1,00 43+1,00
Kha nang tao bot (%) 280+2,00 55+2,00
Do bén ciia hé bot (%) 83+1,00 0

4. Két luan

Thanh phan héa hoc, gia tri dinh
dudng va tinh chat chire nang ciia ché pham
protein concentrate tir gao tring va gao lut
d6 da duoc xac dinh. Thanh phan hoa hoc
cua WPC cé nét dac thu khac so véi RPC.
WPC chra ham lugng protein, kali, natri,
magie, mangan, molypden, coban, crom
cao hon; nhung chira it hon canxi, sit,
ddng, kém so voi RPC. Bén canh d6, WPC
va RPC ciing chira ddy du céc axit amin
thiét yéu, chiém toi 37% tong sé céc axit
amin nhan dién. Ti I& nay cho thay su can
d6i vé thanh phan cac axit amin thiét yéu
trong ca WPC va RPC. Két qua danh gia
kha ning tiéu hoa ciia PC trong diéu kién in
vitro cho thay rang, ti 18 tiéu hoa cia WPC
trong sudt qua trinh thuy phan dudi tac
dung cua pepsin cao hon 1,6-1,8 lan, dudi

tac dung cua pancreatin cao hon 1,3-1,4 1an
S0 véi ti lé tiéu hoa cua RPC va ti I€ tiéu
hoa cia WPC va RPC déu cao hon so voi
albumin trizng. Ngoai ra, WPC con thé hién
tinh chat chuc nang tdt hon so véi RPC,
dic biét 1a vé kha nang hoa tan trong nudc,
kha nang tao bot va do bén cua hé bot. Kha
nang hoa tan trong nudc, kha nang tao bot
va do bén cua hé bot cua WPC c6 gia trj 1an
luot 1a 42,5%, 280% va 83%, trong do gia
tri kha ning tao bot cuia WPC gan nhu
twong dong voi gia tri kha ning tao bot cua
albumin tring. Didu nay cho thady WPC c¢6
tiém nang c6 thé thay thé cho albumin
triing trong cong thuc thuc pham doi hoi
cao kha nang tao bot nhu banh, keo,
cocktail, cac do an trang miéng va do udng
nang lugngd
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Abstract

Chemical composition, nutritional values and functional properties of protein concentrate
in white rice and red rice

In this study, the chemical composition, nutritional values and functional properties of
protein concentrate (PC) extracted from white rice and red rice were investigated. The study
results showed that the chemical composition of protein concentrate from red rice (RPC) and
protein concentrate from white rice (WPC) were significantly diferent. Besides, WPC and RPC
included fully essential amino acids with a high ratio and the digestibility of WPC and RPC
were higher than egg albumin. WPC represented better functional properties than RPC,
especially on solubility and foaming properties. WPC had high foaming capacity (280%) that
was similar of egg albumin. This showed that WPC can be used as a replacement for egg
albumin in food formulations requiring high foaming capacity.

Key words: Protein concentrate, chemial composition, nutritional value, functional
properties, white rice, red rice



