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KHAO SAT CAC YEU TO ANH HUONG DPEN PHAN UNG THUY PHAN
BOT BANH DAU PAU PHONG NHAM THU DICH PROTEIN THUY PHAN
BANG SU KET HQP GIUA NHIET VA XUC TAC HCI
AN INVESTIGATION INTO FACTORS AFFECTING HYDROLYSIS REACTIONS OF
PEANUT MEAL POWDER TO PRODUCE PROTEIN HYDROLYSATE SOLUTION
WITH A COMBINATION OF HEAT AND HCI AS A CATALYST
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Toém tat - Protein thdy phan cé rat nhidu &ng dung trong céng
nghiép thuc phdm. Phwong phap két hop gilra nhiét va xuc tac HCI
dwoc s dung trong nghién cvu nay dé thdy phan bot banh dau
dau phoéng nham thu dich protein thdy phan. Bét banh dau dau
phdng la nguyén liéu giau protein d& san xuét protein thiy phan khi
protein chiém ti 1& phan tram cao 51,84 + 0,66%. Diéu kién phan
tng thay phan tot nhét twong (rng v6i tirng yéu t6 anh hudng gdm
nhiét d6 phan trng 160°C; ti Ié thé tich xtc tac HCl:co' chét 35:1
(v:iw); néng dé xuc tac HCI 0,1 M va théi gian phan (rng 60 phut.
Hiéu suét thiy phan va hiéu suét thu nhan protein dat gia tri cyc
dai 68,00 + 1,18% va 80,58 + 2,87% & dieu kién phan rng thay
phan tét nhat. Mét lwgng nhd acid amin dwoc tim thay trong san
pham thd. Nghién ctru ndy d& nang cao gia tri kinh té ctia banh dau
dau phéng.

T khéa - protein thily phan; bot banh dau dau phong; sw két hop
gilra nhiét va xuc tac HCI; hiéu suat thay phan; hiéu suat thu nhan
protein.

1. Dit vén aé

Protein dong vai tro quan trong d6i voi su phat trién ciia
con ngudi, cac ngudn thue phdm giau protein dang duoc
con nguoi khai thac va st dung nhu: thit, tring, sira, ...; tuy
nhién, protein c6 ngudn gbc dong vat s& lam ting luong
cholesterol va chit béo trong mau, mot trong nhirng nguyén
nhan chinh gay ra cac bénh lién quan dén tim mach [1].
Theo théng ké cia WHO, cac bénh lién quan dén tim mach
gdy ra cai chét ctia 17,3 tridu ngudi mdi nam [2] va con sb
nay dugc du doan s¢€ tiép tuc tang dén 23,3 triéu ngudi vao
nam 2030. Cac nd luc toan cau dang duogc tién hanh nham
ngan chan cac bénh lién quan dén tim mach [3]. Bén canh
viéc tim ra céc biét duge diéu tri cdc bénh tim mach, con
ngudi dang c6 xu huéng chuyén sang khai thac va sir dung
protein co nguén géc thuc vat. Protein cua cac hat c6 dau
c6 thé thay thé protein c6 ngudn gbc dong vat vi n c6 cc
tinh chit, chure néng tuong tu nhu: tao bot, tao gel, .... Pau
phong 13 ngudn cung cap protein quan trong thir ba va dap
ung 11% nhu cau tiéu thu protein trén toan thé gidi [4].
Protein thu nhan tu dau phong da dugc st dung dé lam giau
protein cta lta mi, yén mach, ngd [5].

Banh diu d4u phong 1a phy pham ctia cong nghiép khai
thac dau dau phong va rat giau protein [6]. Cac giai phap
su dung hién nay chua tuwong xtng véi gia tri dinh dudng
ctia banh dau dau phong khi banh diu dau phong dugc st
dung 1am phan bon, thirc dn chin nudi hodc gia thé trong
nam. Phan 16n cac nghién ctru trude sir dung enzyme 1a xtc
tac dé thuy phan banh dau dau phong nham thu dich protein
thity phan. Tuy nhién, enzyme mang tinh dic hi¢u nén can
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in this research to hydrolyze peanut meal powder to generate protein
hydrolysate solution. Peanut meal powder was a protein-rich material,
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sir dung t6 hop nhiéu loai enzyme dé nang cao hiéu sut
thiy phan va hidu suat thu nhan protein, gi4 thanh cia
enzyme cao; do do, kha nang ung dung véi quy mo san
xuit 16n con han ché, diéu kién phan tng thity phan can
phai dugc kiém soat chit ch& nham tranh su bién tinh cua
enzyme, .... HCI dugc st dung la chit hd tro k¥ thuat cho
céc qud trinh san xuat thuc pham, c6 cudng lyc xuc tac 16n,
gi4 thanh thip hon so vdi enzyme, ... nén tinh kinh té cao
hon khi ap dung & quy mé san xudt 16n. Tuy nhién, xic tic
v co noi chung va xic tac HCI noi riéng yéu cau thiét bi
phan tmg phai chiu dugc dn mon, hinh thanh nhidu san
phim phy, 6 nhim ngudn nude thai, ...

Theo khéo sat ctia nhom tac gia, thiy phan bot banh dau
dau phong bang sy két hop gitra nhiét va xac tac HCI nham
thu dich protein thily phan chua dugc tién hanh trén thé
giéi va Viét Nam. Nghién ctru ndy duogc tién hanh nhim
khai thac nhitng vu diém cta su két hop giita nhiét va xdc
tac HCI dé thuy phan bot banh dau dau phong va dé thu
dich protein thuly phan, nhim khéc phuc nhirng nhuoc diém
ctia cac nghién ciru da dugc tién hanh, nang cao gié trj kinh
té clia banh dau dau phong.

2. Nguyén li¢u va phwong phap nghién ciru
2.1. Nguyén li¢u

‘Banh df‘?lu déu phong dugc thu mua trén dia ban thanh
pho Pa Nang va duogc nghién nho bang may nghién gia
dung (National Mixer Grinder, MX-119N, Nhat Ban).
Sang phan loai véi duong kiqh 16 sang 0,25 mm dugc su
dung dé phan loai bdt banh dau dau phong. Bot banh dau
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dau phong co kich thude 0,25 mm dugce bao quan trong lo
kin cho qua trinh nghién ctru.
2.2. Phdn irng thiiy phdan bot banh diu diu phong

Phan Umg thuy phén banh dau dau phong dugc thuc hién
trong binh phan Gng kin bang sir (60 mL). Bot banh dau
dau phong (1 g) dugc hoa tron deu véi dung dich xtic tac
HCI. Nhiét d6 cua phan tmg thuy phan dugc duy tri trong
16 say (101-2, Ketong, Trung Qudc). San pham thu duoc
sau phan trng thily phan duoc lam ngudi dén nhiét do phong
va loc qua gidy loc (Whatman No.1). Dich loc dugc bao
quan 6 4°C cho cac phan tich tiép theo. Chat ran con sot lai
trén gidy loc duge say dén khoi lugng khong d6i ¢ nhiét do
100°C de xac dinh hiéu suat thuy phan.
2.3. Khado sdt dnh hudng ciia cic yéu té dén phan trng
thiiy phédn bot banh dau dau phong

Céc yéu t6 anh huong va diéu kién phan ung thity phan
dugc lya chon trong nghién ctru nay dua trén nghién ctru
cua Bui Viét Cuong va cong su [7].
2.3.1. Khdo sat anh huong cua nhiét dé phdn irng

Phan tng thuy phan bot banh dau déu phong dugce thuce
hién & ti 1¢ the tich xtic tac HCl:co chat 1a 20:1 (v:w); nong
d6 xuc tac HCI 1a 0,1 M; thoi gian phan Gng 1a 20 phit va
nhiét do phan ng trong khoang 40 - 200°C (khoang cach
giita 2 1an khéo sat 1a 20°C).
2.3.2. Khao sét dnh huwong ciia ti 16 thé tich xiic tdc HC:co chdt

_ Nhiét d6 phén tmg 12 nhiét d 6t nht tir khao sét 2.3.1;

nong do xitc tic HC11a 0,1 M; thoi gian phan img 1a 20 phut
dl{qc st dung de thuy phén'b(f)t banh dﬁ}l dau phong véi ti 1€
the tich xuc tac HCl:co chat tir 20:1 dén 50:1 (v:w), chénh
1&ch thé tich xtc tac HCI gitra hai diém khao sat 5 mL.
2.3.3. Khado sdt anh huong ciia nong dg xiic tac HCI

Khao sat anh huong cua n?)ng d6 xuc tac HC1 ddi véi
phan tmg thuy phan bt banh dau dau phong dugce thyc hién
0 nhiét d phan tng va ti 1€ thé tich xtc tac HCl:co chat
dugc chon tur khao sat 2.3.1 va 2.3.2, thoi gian phan ng la
20 phuit va nong d6 xuc tac HCl lan luot 14 0,01; 0,05; 0,10;
0,15; 0,20; 0,25; 0,30; va 0,35 M.
2.3.4. Khdo sat anh hwong cua thoi gian phan iing

Diéu kién tot ﬂnhét cua cac yéu td énh hudng (nhiét do
phan tng, ti 1€ the tich xuc tac HCl:co chat va nong d¢ xtic
tac HCI1) duoc chon tir khao sat 2.3.1, 23.2va2.3.3 cung voi
thoi gian phan tmg trong khoang 10 dén 60 phut (chénh léch
thoi gian phan Umg gitra hai diém khao sat 10 phit) dugc su
dung dé khao sat anh hudng cua thoi gian phan ung.
2.4. Phwong phdp phén tich
2.4.1. Xéc dinh thanh phan héa hoc ciia bét banh déau ddu phong

Thanh phan hoa hoc ciia bot banh dau déu phong
(protein, lipid, tro tong va am) dugc xac dinh theo phuong
phap chuin ciia Cong dong phan tich (AOAC) [8].

2.4.2. Xdc dinh hiéu sudt thiy phén
Hiéu suit thay phan duoc x4c dinh theo cong thirc:

H, = (Ml Mr) x 100% )

Trong d6, M; 14 lugng chét kho c6 trong bot banh dau
dau phong (g), M, 1a luong chat ran con lai sau phan Gng

thity phan (g) va Hy, 14 hiéu suét thiy phan (%).
2.4.3. Xac dinh hiéu suat thu nhan protein

Protein ¢6 trong san pham thé thu dwgc sau phan tmg
thuy phan dugc xdc dinh bang phuong phap Bradford [9].
Hiéu suat thu nhan protein dugc tinh theo cong thuc,

Mpm—Mpc
Hy, = (W) X 100% 2)

Trong d6, Mpnm la lugng protein c6 trong bot banh dau
déu phong (g), My 1a luong protein c6 trong san pham tho
thu dugc sau phan tng thtly phan (g) va H,, 1a hiéu suat thu
nhan protein (%).

2.4.4. Xac dinh hiéu sudt thu nhén acid amin

Luong acid amin c6 trong san phan thd cho phép danh
gia cuong d6 cua phan tng thuy phan. Acid amin cta san
pham thé duoc xac dinh bang phuong phap dong duoc xay
dung boi C. P. Pope va M. F. Stevens [10]. Hi¢u suat thu
nhén acid amin dugc tinh theo cong thurc,

Hyy = M““ x 100% (3)

Trong do6, M., la luc_mg acid amin co trong san pham
thd thu duoc sau phan Gng thuy phan (g), Mpm la lugng
prqtein ¢6 trong bot banh dau dau phong (g) va Hy, 1a hiéu
suat thu nhan acid amin (%).

2.4.5. Xéc dinh ¢ hdp thu cia san pham thé

- bo hap thy ciia san pham thd v&i mirc do pha lodng 200
lan duoc xac dinh ¢ bude song 284 nm phan anh cuong do
ctia phan tng caramel, Maillard va cac san pham trung gian
cua phan tng caramel va Maillard. Tham s6 nay s& cung
cap thém thong tin cho qua trinh thiy phan bot banh dau
dau phong nham thu dich protein thiy phan.
2.4.6. Xac dinh sy khac biét co y nghia cua hiéu sudt thu
nhdn protein

Su khac biét pé y nghia cua hi¢u suét thu nhan protein
duoc xdc dinh bang phan tich phuong sai ANOVA - One
way [11] v6i phan mém Minitab 16.

3. Két qua nghién ciru va thio luan
3.1. Thanh phén héa hoc ciia bjt banh diu diu phong
Chét kho chiém ti 1 rit cao trong thanh phan hoa hoc cia
b6t banh dau ddu phong (97,93 + 0,31%) va am (2,07 +
0,31%) c6 phan tram rat nho so voi chit kho. Thanh phan hoa
hoc cuia bot banh dau dau phong duoc thé hién & Bang 1.
Protein va carbohydrate 13 hai thanh phan chinh trong chét
khé cua bot banh dau dau phong véi phﬁn tram lan luot 1a
51,84 £ 0,66% va 38,14 + 0,62%. Cac thanh phﬁn con lai
(tro tong, lipid, va 4m) chiém ti 1¢ rat thap.
Bang 1. Thanh phin héa hoc ciia bét banh dau dau phéng

Thanh phin Phén trim (%)
Protein 51,84 + 0,66
Carbohydrate 38,14 +£ 0,62
Tro tdng 5,60 0,11
Lipid 2,35 £0,06
Am 2,07 0,31

Két qua phan tich bot banh diu dau phong trong nghién
cuu nay tuong ty véi nghién ciru ctia Batal va cong su [6],
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Kain va cong su [12]. Protein chiém ti 1& phﬁn tram cao
nhét trong chat khé cua bot banh dau dau phong; do do, bot
banh dau d4u phong 1 nguyén liéu thich hop dé thuy phan
thu nhan dich protein thuy phan.

3.2. Anh hwéng ciia nhiét dp phan ting dén phin g
thity phin bjt banh ddu dgu phjng

Nhin chung, nhiét d6 phan tng c6 anh huéng dang ké
dén phan tmg thuy phan bot banh dau dau phong. Hiéu suat
thuy phan, hi¢u sudt thu nhan protein, hiéu suat thu nhan
acid amin va d¢ hip thu ciia san phdm thé ting cing voi
nhiét d6 phan tmg. Két qua thi nghiém duogc thé hién &
Hinh 1 va Hinh 2.
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Hinh 1. Anh heong ciia nhiét do phan img dén hiéu sudt
thuy phdn va hiéu suat thu nhdn protein

Hiéu suat thily phan tang déu trong khoang nhiét do tir
40°C dén 160°C va dat gia tri cuc dai 66,30 + 2,70% tai
nhiét d¢ phan tng 160°C. Tuy nhién, hi¢u suit thu nhan
protein dao dong & muic 24,37 + 1,47% khi nhiét d phan
g tang tir 40°C dén 120°C, vi nhiét d6 phan tng thap
khong c¢6 kha ning cat dit cic lién két clia protein véi cac
thanh phan khac cua bot banh diu ddu phong dé ting hiéu
suét thu nhan protein. Khi nhiét d6 phan tng ting tir 120°C
dén 180°C, hiéu suét thu nhan protein tang va dat gia tri
cuc dai 44,86 £ 1,72% tai nhiét 6 phan tng 180°C. Hiéu
suét thuy phan va hiéu suit thu nhan protein giam, sau d6
¢6 thé do protein bi bién tinh dong tu hodc bi thiy phan
thanh acid amin ¢ nhiét d6 phan tng cao.
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Hinh 2. Anh huong ciia nhiét dg phan g dén hiéu sudt
thu nhdn acid amin va d¢ hap thu cua san pham thé
D4 thi Hinh 2 cho thdy hiéu suét thu nhan acid amin va
d6 hép thy cua san pham thé & bude song 284 nm tang khi
nhiét ¢ phan g tang tir 40°C dén 200°C vi phan tng
thuy phén protein thanh acid amin, phan ung caramel va
phan tng Maillard xay ra manh liét 6 nhiét do phan ung

cao [13]. Hiéu suit thu nhan acid amin va do h?ip thu cua
san phdm tho ¢ budc song 284 nm dat gia tri cuc dai véi
gia tri 1an lugt 0,05 £ 0,005% va 0,86 + 0,02 ABS & nhiét
d6 phan ung 200°C. Nhiét d6 phan tng cao da dan dén san
pham thd c6 lugng acid amin va san pham phy ctia phan
ung caramel va phan tng Maillard 16n.

Phan tich sy khéac biét co ¥ nghia cho hi¢u suét thu nhan
protein cho thdy, & nhiét do phan tmg 160°C va 180°C ¢6
hiéu suit thu nhan protein cao nhit va khac biét hoan toan
s0 vOi cac nhi¢t do phan tng khac. Nhiét dd phan ung
160°C duogc lua chon cho cac khao sat tiép theo.

3.3. Anh hwéng ciia ti 1¢ thé tich xiic tic HCI:co chit dén
phdn teng thiiy phin bjt banh dau diu phéng

Ti 16 thé tich xtic tac HCl:co chat dugc khao sat trong
nghién ctru ndy nham xac dinh diéu kién tot nhat cho phan
{mg thily phan bot banh dau dau phong nhim thu dich
protein thiy phan. Két qua hiéu suat thuy phan, higu suat
thu nhén protein, hi¢u sudt thu nhén acid amin va do hép
thu cta san phém thdé duoc thé hién ¢ Hinh 3 va Hinh 4.
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Hinh 4. Anh hiéng ciia i ¢ thé tich xiic tdc HCl:co chdt dén
hiéu sudt thu nhdn acid amin va dé hdp thu cua san phcfm tho
Ti 1¢ thé tich xtic tic HCl:co chat ¢6 anh huong dén
hiéu sudt thity phan va hiéu suét thu nhan protein. Khi ting
ti 1¢ thé tich xtic tac HCl:co chat tir 20:1 dén 40: 1, hi¢u suét
thu nhén protein tang nhe dén gia tri cuc dai 56,46 £4,10%,
sau do6 hiéu suét thu nhan protein gidm déu khi ti 1é thé tich
xuc tac HCl:co chit ting, vi protein bién tinh dong tu hoic
bi thuy phan thanh acid amin v&i thé tich xtic tac HCI 16n.
Trong khi d6, higu suét thay phan ting déu khi ti 1¢ thé tich
xtic tac HCl:co chat tang tir 20:1 dén 25:1 (v:w), sau d6
hiéu suét thily phan ting nhe cting vdi ti 1¢ thé tich xtc tac
HCl:co chat ting dén gia tri 50:1 (v:w). Hiéu suét thiy
phan dat gié tri 1on nhét 88,77 + 0,00% tai ti 1& thé tich xtic
tac HCl:co chat 1a 50:1 (w:v).
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Hiéu suit thu nhén acid amin va do he“ip thu cta san
pham thé chiu anh hudng nghich ciia ti 1¢ thé tich xuc tac
HCl:co chét do acid amin tham gia vao phan tng Maillard,
cac san pham trung gian ciia phan tmg caramel va Maillard
hap thu & budc song 284 nm bi phan huy cung véi luong
xuc tac HCI cao [13] Gia tri cuc tiéu cta hiéu suét thu nhan
acid amin va d6 hap thu ciia san pham tho lan luot 13 0,023
+ 0,00% va 0,297 + 0,012 ABS tai ti 1& thé tich xtic tac
HCl:co chat 1a 50:1 (v:w). Luong xtc tac HCI 16n dan dén
luong acid amin va cac san pham trung gian cua phan tng
caramel va Maillard c6 trong san phim tho giam.

Vi ti 18 thé tich xuc tac HCl:co chat 1a 35:1 (v:w) ¢6
hiéu suit thu nhan protein cao nhat va co6 su khac biét hoan
toan so v&i higu suit thu nhan protein ¢ céc ti 18 thé tich
xuc tac HCl:co chat khac. Vi vay, ti 1¢ thé tich xtic tc
HCl:co chét tdt nhét duoc lua chon cho cac khao sat tiép
theo 1a 35:1 (v:w).

3.4. Anh hwong ciia nong dp xic tic HCI dén phan iing
thity phin bjt banh diu dgu phong

Nong d6 xtic tic HCI c6 anh huong déang ké dén phan
ung thiy phan bot banh diu dau phong so voi nhiét d phan
g va ti 1¢ thé tich xuc tac HCl:co chat. Hinh 5 va Hinh 6
thé hién su bién ddi cta hiéu suat thuy phan, hiéu suit thu
nhan protein, hi¢u suit thu nhan acid amin va do hz‘ip thu
ctia san pham tho khi ting ndng d6 xtc tac HCI.
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Hinh 6. Anh huéng ciia nong dg xiic tac HCI d‘é’n‘) hiéu sudt
thu nhdn acid min va dé hap thu cua san pham tho

Hiéu sudt thily phan ting manh va dat gia tri cuc dai
70,73 + 1,18% khi ndng do xuc tac HCI tang tir 0,01 M dén
0,1 M va dao dong xung quanh gia tri 66,37 + 2,53% khi
ndng dd xuc tac tiép tuc tang tir 0,1 M dén 0,35 M. Hiéu sut
thu nhan protein cling dat gia tri cyc dai (56,10 + 2,26%) tai
néng d6 xuc tac HCI 0,1 M. Tuy nhién, hi¢u sut thu nhan
protein & nong d6 xuc tac HC1 16n hon 0,1 M giam manh do
protein bi bién tinh dong tu hodc bi thity phan thanh acid

amin, didu nay tuong ung vdi hiéu suat thu nhan acid amin
tang déu & cac ndng do xuc tac HCI cao (Hinh 6).

Hiéu suét thu nhan acid amin ting tuyén tinh voi ndng
d6 xtic tac HCI va dat gia tri 1on nhat 0,041 + 0,004% tai
nong d6 xtic tac HC1 0,35 M. P9 hip thy cta san pham tho
tang dot bién va dat gia tri cuc dai 0,498 + 0,053 ABS tai
ndng d6 xuc tac HC1 0,1 M va sau d6 giam nhe boi vi cac
san phdm trung gian hap thu budc séng 284 nm cua phan
{mg caramel va Maillard bi phan hity & nong d6 xic tac
HCI cao. Nong d6 xtic tic HCI cao dan dén san phdm tho
¢6 lugng acid amin 16n hon so véi ndng do xic tac HCI
thap. Hiéu sudt thu nhan protein khong c6 sy khéc biét khi
nong d6 xtic tic HC1 ¢ cac mic 0,1 M, 0,15 M va 0, 2 M;
va ¢6 su khac biét hoan toan véi hiéu suat thu nhan protein
& cac ndng do xuc tac HCI khac. Nong do xiic tic HCI
0,1 M duoc lya chon cho khao sat anh huong cta thoi gian
phan g dén phan tmg thiy phan bot banh dau dau phong.
3.5. Anh hwéng ciia thoi gian phén ieng dén phan g
thity phin bjt banh ddu dgu phjng

Hiéu suét thu nhan protein, hiéu suét thu nhan acid amin
va do héip thu cta san phém tho chiu anh hudng thuan cta
thoi gian phan tng. Tuy nhién, hiéu suat thuy phan dao
dong & gia tri 70,16 + 1,65% khi thoi gian phan Gng tang
tir 10 phat dén 60 phut. Sy thay doi cua hiéu suat thu nhan
protein, hiéu suét thu nhén acid amin va do hép thu cua san
pham thé dugc thé hién ¢ Hinh 7 va Hinh 8.
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Hinh 7. Anh hiong ciia thoi gian phan ing dén hiéu sudt
thiy phdn va hiéu suat thu nhdn protein
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Hinh 8. Anh huéng ciia thoi gian phan img dén hiéu sudt
thu nhdn acid min va dé hap thu cua san pham tho

Hiéu suit thu nhan protein ting nhe khi thoi gian phan
{mg tang tir 10 phut dén 40 phut, ting dot bién va dat gia
tri cyc dai 80,58 + 2,87% vdi thoi gian phan ing 60 pht.
Khi tang thoi gian phan ing da tang kha nang thuy phan
cac lién két clia protein véi cac thanh phan khac ciia bot
banh dau dau phong hodc lién két peptide ciia protein
khong tan dong thoi giai phong protein tan da dan dén hidu
suat thu nhan protein tang.
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Mot lugng nhd acid amin dugc phat hién trong san
phém thd véi gia tri cuc dai cua hiéu suit thu nhdn acid
amin 1a 0,089 £ 0,006% ¢ thoi gian phan ung 60 phut. Do
hap thy ctia san phim thd & budc song 284 nm ting cling
v6i thoi gian phan tng va dat gia tri 1on nhat 0,450 +
0,040 ABS vdi thoi gian phan Gmg 60 phut vi ndng do cac
san pham trung gian ctia phan ung caramel va phan mg
Maillard ti 1€ thuan véi thoi gian phan tng [13]. Vay, luong
acid amin va san pham trung gian ctia phan (mg caramel va
Maillard tang cung voi thoi gian phan Gng.

Phan tich sy khéc biét c6 y nghia ddi v6i hiéu suit thu
nhan protein cho thiy ¢ thoi gian phan tmg 60 phut ¢6 hidu
suit thu nhan protein cao nhat va c6 su khac biét hoan toan
so v6i hiéu suat thu nhan protein & cac thdi gian phan tmg
khac. Vi vay, thoi gian phan tng 60 phut dugc lya chon 1a
thoi gian t6i wu cho phan tmg thity phan bot banh dau dau
phong nhim thu dich protein thuy phan bang su két hop
giita nhiét va xtc tic HCI. Hiéu suét thu nhan protein 16n
nhét trong nghién ctru nay (80,58 + 2,87%) c6 thé so sanh
v6i nghién ctiu cua Gayol va cong su (86,22%) [14],
Nguyén Thi Hién (87,7%) [15].

4. Két luan

Két qua phan tich thanh phan hoa hoc ciia bot banh dau
dau phong cho thiy nguyén liéu trong nghién ctru nay rat
giau protein (51,84 £ 0,66%) va thich hop dé san xuét dich
protein thity phan. Diéu kién phan tng thiy phan bot banh
dau dau phong tét nhat twong tmg véi timg yéu t6 anh
hudng duge xac dinh vdi nhiét d6 phan tng 160°C; ti 1¢ thé
tich xuc tac HCl:co chat 1 35:1 (v:w); ndng d6 xuc tac HCI
0,1 M va thoi gian phan tmg 60 phut. Véi diéu kién phan
{ig thiy phén tot nhét, hi¢u suat thiy phan va hiéu sut thu
nhén protein dat gi4 tri 16n nhat 1an lugt 1a 68,00  1,18%
va 80,58 + 2,87%. San pham tho can duoc trung hoa bang
NaOH va qud trinh tinh ché protein bang mudi (NH4)2SO04
can duoc tién hanh nham thu protein tinh sach dé ing dung
trong thuc pham.
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