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Summary
Study on the processing measures of plant protein meal to enhance proportion

of rumen bypass protein
Two experiments was conducted estimate rumen bypass protein of plant protein meals (soybean
seed, soybean meal, peanut meal, coconut meal and cottonseed meal) at various levels of heat
treatment (temperature: 110, 125, 140 and 155°C and duration of heating: 30, 60, 90 and 120
minutes).
Experiment 1: measuring protein solubility of treatments using CNCPS model and protein
solibility in KOH. Fractions protein under CNCPS model analysed included non-protein
nitrogen, buffer soluble nitrogen, neutral detergent soluble/insoluble nitrogen and acid detergent
soluble/insoluble nitrogen. Combining results of protein practionation and protein solublility in
KOH, five treatments of each ingredients (4 best treatments and a non-treated one) were selected
and used for experiment 2. The results showed that the following treatments of each ingredients
were selected:
- Soybean meal: 125-60, 125-90, 125-120 and 140°C-30 minutes
- Peanut meal: 110-120, 125-30, 125-60 and 140°C-30 minutes
- Coconut meal: 110-60, 110-90, 110°C-120 and 125°C-30 minutes
- Cotton meal: 110-60, 125-30, 125-60 and 140°C-30 minutes
- Soy bean seed: 125-30, 125-60, 125-90 and 140°C-30 minutes
- Extruded soybean meal: cooled immediately and after 10, 20, 30 and 50 minutes
Experiment 2: an in sacco trial was conducted according to the method described by Orskov
(1985) on 2 cross-bred Red Sindhi cattles. Each ingredient consisted of 5 treatments, 2 times of
taking samples from rumen (12 and 24 hours incubation), 2 replications. The samples will be
washed, dried at 60°C and analysed dry matter and crude protein to estimate rumen-degradable
protein and rumen-undegradable protein. The results showed that the proportion of rumen-
undegradable protein was highest at 125°C-90 minutes for soybean meal, 125°C-60 minutes for
peanut meal; 110°C-90 minutes for coconut meal; 140°C-30 minutes for cottonseed meal; 125°C-
90 minutes for soybean seed and cooled after 50 minutes incubation for extruded soybean seed.

1. PAT VAN DE

Nhu ching ta biét, protein trong thirc an an vao trong da co6 s€ bi khu hé vi sinh vt 1én
men thanh cac axit amin va cudi cling thanh amoniac. NH; s& 1a ngudn nito chinh cho vi sinh vat
sir dung dé sinh tong hop protein vi sinh vat. Bay 14 nguén protein quan trong cung cap cho con
vat khi thuc an dugc chuyen xudng da mui khé va udt non. Ddi vai bo trudng thanh protein tur
sinh khéi vi sinh vat 0 thé cung cap du cho nhu ciu duy tri va mot phan nhu cau san xuét khi
thirc an dugc cung cap du niang lugng va nito. Tuy nhién, véi bd cao san chi ngudn protein vi
sinh vt khong thé cung cp di cho nhu cau cao ciia con vat ma ching ta phai cung cap thém
protein thuc trong khau phan. B sita cao san hoic bo thit dang sinh truéng nhanh yéu cau nhiéu
protein chat lwong cao tir khau phan hon 1a chi protein vi sinh vat tir da co (Leng, 1991). Véan dé
dat ra 1a lam sao tranh dugc sy 1én men cua vi sinh vat trong da co ddi vai cac protein thuc dé
cung Cép cho nhu ciu cao ctia bo sita cao san. Phan protein thirc an tranh dugc sy 1én men cua vi



sinh vat trong da co dé duoc tiéu hda trong da mui khé va rudt non va cung Cép axit amin cho con
vat goi 1a protein thoat qua (bypass protein).

Nhiéu bién phap lam tang ty 1¢ protein thoat qua ctia cc loai thirc dn da dwgc nghién ciu
nhu Xt 1y nhiét, hoa chét, tao 16p vo boc, sur dung chat béo, tannin... Trong d6 xur Iy nhiét 1a mot
trong nhirng bién phap 1am giam lugng protein thirc dn bi phan giai trong da co phd bién nhat
(Waltz and Stern, 1989, Schwab, 1995). Xir Iy nhiét lam tang ham lugng protein khéng hoa tan
va nhu vay lam tang protein thoat qua khoi sy 1n men trong da cé.

Nhiéu nghién ctu trén thé gioi da tlen hanh x4c dinh anh hudng cua xir ly nhiét dén lugng
protein thoat qua khoi da c6 va ning sudt va chat lugng sira. Theo Pereira va ctv (1998) xu 1y
nhiét hém bia khong lam thay d6i ham luong nito tong s6 nhung lam giam kha nang phén huy
nito' trong da co tir 76,5% xudng con 25,6% va nhu vay luong nito khong bi phan giai xuong ta
tran§ tang 1,2; 1,8; 2,4 va 3,2 lan tuong Umg cho cac murc xur 1y nhiét: SOOC 100°C, 135°C va
175°C ddng thoi khong co anh huong xau dén kha ning tiéu hoa nito & rudt non. Nghién ctru cua
Tagari va ctv (1986) cho thiy rang phan giai Oprotem tho in vitro giam tr 87% xuong 48% khi
tang nhiét d6 xir ly hat bong vai tur 140 1én 180°C trong 20 phut. Xir 1y nhiét vira phai dau nanh sé
lam giam t5c do phan giai protein trong da co va khoang 50% protein trong dau nanh dé khang sy
phan giai trong da c6 (Stallings, 2006). Nghién ctru cta Faldet va ctv (1991) cho thay xir Iy nhiét
& 120°C trong 3 gio da 1am ting ty 16 protein thoat qua khoi da co tir 28,6% 1én 67% & kho dau
dau nanh chiét ly va tir 28,4% 1én 61,8% ¢ déu nanh hat. Mustafa va ctv. (2003) két luan ring xir
ly nhiét bang hoi nuéc dudi ap sudt cao hat huéng duong s& 1am ting ham lwong protein khong
hoa tan trong dung méi trung tinh va lam giam (P<0,05) kha nang phan giai in sacco cua vat chat
kho va protein thd trong da co. Jones va ctv. (2001) ciing bao cao két qua twong tur khi xtr Iy nhiét
banh dau cai. Viéc str dung thirc an tinh chira protein thuc vat dugc bao vé (kho dau nanh va kho
dau cai qua xir 1y nhiét) lam ting c6 y nghia san lugng sita va ham luong protein sita (Allison va
Garnsworthy, 2002).

Mic du d8 duoc nghién ctiru nhiéu trén thé gidi, & nude ta van dé bypass protein cOn méi
mé va chua dugc nghién ctru nhiéu. Chi méi c6 nghién ciru trong luan 4n tién sy cua Vil Chi
Cuong vé xir Iy nhiét, formaldehyde va mau ngya d6i v6i kho dau dau nanh; nghién ctu trong
luan an thac sy cua HO6 Thanh Thiam vé xir Iy nhiét 14 khoai my. Tuy nhién cac nghién ctru nay
thién vé hoc thuat va chua dua dugc két qua ra ngoal san xuat.

Do vay, viéc tién hanh nghién ctru cac gidi phap lam tang ham luong protein thoat qua
(nhat la cho thuc an co nguon goc thyuc vat) c6 mot y nghia 1y luan va thuc tién cao & nuéde ta. Tir
c4c van dé trén ching toi tién hanh thuc hién dé tai ndy véi cac muc dich sau.

- Xac dinh dugc bién phap xir 1y tt nhat cic nguyén lidu protein thuc vat dé dat ty 1é
protein thoat qua cao cho chan nudi bo sira.
- Danh gia kha nang thoat qua cua protein trong da co (thi nghiém in sacco)
2. VAT LIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1 N§i dung 1: Nghién ctru xir Iy cac nguyén li¢u protein: dau nanh hat, kho dau dau nanh, kho
dau phong, kho dau bong vai va khd dau dira dé tang ty 1é thoat qua
2.1.1 M0 ta noi dung:

Xac dinh mirc xtr 1y nhiét (mirc nhiét 6 va thoi gian) thich hop dé ting ty 16 protein
bypass khoi da c6 dong thoi khong 1am anh huong dén kha nang tiéu hda cia ching ¢ da mi khé
Va rudt non phil hop vai timg loai nguyén liéu. Ddi tuong xir Iy bao gom kho dau dau nanh, khd
dau dira, kho dau phong, kho dau bong va ddu nanh hat. Sau khi xtr 1y & cac murc nhiét d6 va thoi
gian khéc nhau, tién hanh dédnh gia kha ning hoa tan cua protein bang cach phan tich céc tiéu
phan protein theo mé hinh CNCPS (Sniffen va ctv, 1992) va phan tich protein tan trong KOH.
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Xt Iy cac nguyén liéu & quy mo phong thi nghiém véi khoang 500 g/nguyén liéu/nghiém thirc xir
ly.
Thoi gian tién hanh xtr 1y va phan tich cac tiéu phan protein tir thang 8/2007 dén thang 4/2008.

Dia diém tai phong thi nghiém thirc an chan nubéi, Vién Khoa hoc ky thuat Nong nghiép
mién Nam. Riéng xir Iy ép dun dau nanh dwoc tién hanh tai nha may thic an gia sic Kim Tién,
Dong Nai.

2.1.2 Phwong phap nghién ciru

Tién hanh thi nghiém 2 yéu t6 (4x4) la nhiét do Va thoi gian xu Iy trén ting loai nguyén
liéu thirc dn protein khac nhau. Trén moi nguyén lidu, tién hanh xir Iy nhiét kho trong ti am c6
diéu chinh nhiét do va han ché tdi da viéc thoat hoi nudce trong qua trinh xu ly. Cac mirc nhiét do
xir Iy bao gdm 110, 125, 140, 155°C trong cac khoang thoi gian xi 1y khac nhau 1a 30, 60; 90 va
120 phdt. Tong cong 1a 16 nghiém thirc xir 1y cho mdi nguyén liéu.

Bén canh xu ly nhiét cac nguyén lidu thirc an protein bang ti 4m co dléu chinh nhiét do,
chding t6i con tién hanh xir Iy dau nanh bang phuong phap ¢p dun ¢ nhiét do 140°C voi thoi gian
lam nguoi khac nhau. Cac nghiém thirc xt Iy ¢ ddy bao gom: Lam ngudi ngay sau khi ép dun
theo quy trinh ép dun binh thudng; u ndng sau 5, 10, 15, 20, 30, 40, 50 va 60 phat mdi 1am ngudi.

Bang 1. Phan loai cic tiéu phan protein theo h¢ thong CNCPS

Tiéu phan Phan Viét Phan giai Dinh nghia
loai tat bang enzyme

Nito 1_<hong phai A NPN Kh0n9 hién Khong 4p dung duoc
protein hiru
Protein thuc - TN/TP - Két tua voi axit tri-cloro acetic

S BSN/ Tan trong dung dich dém nhung két
Protein hoa tan B BSP Nhanh tia (TP-IP)
Protein khdng hoa tan - IN/IP - Khong hoa tan trong dung dich dém
Protein hoa tan trong IN/IP- o lia ea N . .
dich tay trung tinh B, NDIN/  Biéndong EQ[?C zlﬁ ggﬁghl Téviggte: Eﬂl: hong tan
(ND) NDIP g dung dich tay trung

NDIN/

Protein khdng hoa tan Protein khdng tan trong dung dich tay

trong ND nhung hoa Bs NDIP- - Bién d(_ing den trung tinh nhung tan trong dich tay
tan trong dich tay axit ADIN/ cham axit

: ADIP
Khdng hoa tan trong C ADIP/  Khongtiéu Bao gom protein bi ton thuong do
dich tay axit ADIN hoa nhiét va nito két hgp vai lignin

Nguon: Licitra va ctv (1996)

Theo md hinh CNCPS, protein thd trong thirc dn dwoc chia thanh 5 tiéu phan sir dung 3
dung méi va mot tac nhan gy két tua protein. Chi tiét ciia phuong phap nay dugc mo ta boi
Licitra va ctv (1996) (Bang 1 va Hinh 1). Nam tiéu phén cua protein thd bao gém tiéu phin A
(NPN: nito khong phai protein, hoa tan trong hé dém phot phat-borat nhung khong két tua voi axit
tricloro acetic); tiéu phan B (protein thuc) bao gdm 3 tiéu phan 1a Bi1, B2 va B3 va tiéu phan C
(protein khdng hiru dung hoic bi bao boc béi cac thanh phan khac). Tiéu phan By 13 phan protein
thuc hoa tan trong dung dich dém phdt phat-borat va Ia phin phan giai nhanh chong trong da co.
Phan protein thyc khong hoa tan trong dung dich dém nhung hoa tan trong dich tay trung tinh
(tiéu phﬁn B2) bi phan giai trong da cé voi mot tbc do cham. Tiéu phﬁn Bs 1a phin protein thuc
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khong tan trong dich tay trung tinh nhung lai tan trong dich téiy axit, phan nay dugc biét 1a ¢6 toc
d6 phéan giai rat cham trong da co. Cac tiéu phan B, va B3 ¢ ¥ nghia trong viéc danh gié protein
thoét qua khoi da co, trong d6 tiéu phan Bs dugc xem la dai dién gan nhét cta protein thoat qua.
Trong hé thong danh gia CNCPS, mot ty 16 1on rat cua tiéu phan protein B; thoat khoi sy phan giai
trong da cd (Sniffen va ctv, 1992). ‘Trong khi do tiéu phan B, mot phan bi 18n men trong da co,
mot phan thoat qua nguyén ven xuong phan rudt phia dudi, ty 1¢ thoat qua phu thudc vao toc do
ctia dong thie an dich chuyén khoi da co.

Nito tong sd
. . |

Dung dich tay axit Dung dich téT trung tinh Dung dich dém phot phat-borat

I I I ' I
Hoatan Khong hoatan  Hoatan Khong hoatan Hoatan  Khéng hoa tan

A A A

Bl Bl Bl

B2 B2 B2

B3 B3 B3

C C C

Hinh 1. So d6 phan b céc tiéu phan protein
2.1.3 Cac chi tiéu theo doi
- Ham luong vat chat kho cua cac nguyén licu va nghi¢m thirc xtr 1y
- Ham luong nito tong sb ciia cac nguyén lidu
- Ham lugng nito khong phai protein/protein thyc cia cac nguyén liéu va cac nghiém thac xur
ly (NPN/TN)

- Ham luong nito hoa tan/khdng hoa tan trong dung dich dém phét phat-borat (BSN/IN)
- Ham luong nito hoa tan/khdng hoa tan trong dung dich tay trung tinh (NDSN/NDIN)
- Ham luong nito hoa tan/khdng hoa tan trong dung dich tay axit (ADSN/ADIN)
- Ham lugng nito tan trong KOH
2.1.4 Lua chon nghié¢m thirc cho thi nghiém in sacco

Theo hé thong danh gia CNCPS, tiéu phan nito khong tan trong dung dich tay trung tinh
nhung tan trong dung dich tay axit khong bi phan giai trong da co nhung c¢6 kha nang hoa tan tot
trong rudt non. Day 1a phan protein thoat qua c¢6 y nghia néu xtr 1y dé tang tiéu phan nito nay.
Tuy nhién, tiéu phan nito khong tan trong dung dich tay axit duoc xem Ia khong tan trong da co
va ciing khong hoa tan trong da mui khé va ruot non nén khdng cé y nghia vé mit dinh dudng
(Licitra va ctv., 1996). Do do, day 1a diém cha y khi chon nghlem thire xtr 1y, chi chon nhirng
nghiém thue c6 tiéu phan nito khong tan trong dung dich tay trung tinh nhung tan trong dung
dich tay axit cao dong thoi ciing c6 ty I¢ nito tan trong KOH cao Va ¢6 tiéu phan nito khong tan
trong dung dich tay axit thap.
2.2 Noi dung 2: Thir nghiém in sacco cac nghiém thirc xtr 1y duge chon dé xac dinh nghiém
thirc xtr I ¢6 ty 1é protein thoat qua tbi wu.



2.2.1 Déi twong thi nghiém, thoi gian, dia diém

Thi nghiém dugc tién hanh tai trai thue nghiém cua truong dai hoc Nong Lam TP. Ho Chi
Minh trén 2 bo lai Red Sindhi duge mé 16 do truong dién c6 trong lugng binh quén 350 kg/con.
Tha thi nghi¢ém duoc nhdt riéng 1é trong timg chudng va cho an khau phan riéng biét theo trong
lwong. Khau phan co ban 1a co sa, cho an ty do. Nudc udng dugc cung cip ddy du. Trong sudt
qué trinh thi nghiém bo vin khoe manh khong bi bénh. Thoi gian thi nghiém tir thang 6/2008 dén
thang 8/2008. CAc nghiém thirc xir 1y trién vong c6 cac thong s6 trong md hinh CNCPS kha quan
két hop véi ty 1é protein tan trong KOH cao (thé hién kha nang hoa tan trong rudt da mai khé va
rudt non cao) duoc chon dé tién hanh thi nghiém in sacco. Mdi nguyén liéu chon 5 nghiém thirc
bao gom mau nguyén liéu chua xir Iy va 4 nghiém thirc xtr 1y c¢6 ty 18 protein thoat qua cao (tiéu
phan B; va B cao) va kha ning hoa tan trong rudt tt dwa vao két qua phan tich. Riéng dau nanh
ép dun lwa chon 5 nghiém thirc, bao gdm: 1am ngudi nhanh, 1am nguéi sau 10, 20, 30 va 50 phit.
Céc nghiém thirc dugc chon dé thi nghiém in sacco dugce tinh bay ¢ Bang 2.

Bang 2. Cac nghiém thirc xir Iy dugc chon 1am thi nghiém in sacco

Nguyén liéu Nghiém thirc xir ly

Kho dau dau nanh Nguyén liéu 125-60 125-90 125-120 140-30
Kho dau dau phong  Nguyén liéu 110-120 125-30 125-60 140-30
Kho dau dira Nguyén li¢u 110-60 110-90 110-120 125-30
Kho dau bong Nguyén li¢u 110-60 125-30 125-60 140-30
Pau nanh hat Nguyén liéu 125-30 125-60 125-90 140-30

Pau nanh hat ép dun  Lamnguéi  Lamngudéi  Lamngudéi  Lamngudi  Lam ngudi
nhanh sau 10 phat  sau 20 phat  sau 30 phat  sau 50 phat

2.2.2 B6 tri thi nghi¢m
MG&i nguy@n liéu gdm 5 nghiém thic x 2 1an 1iy mau (sau 12 va 24 gio trong da c6) =

mau cho vao cling Ic trong da co 1 bd va ldy mau theo thoi diém. Tién hanh thyc hién dong thoi
trén hai bo khac nhau va xem nhu hai lan 1dp lai cua thi nghiém in sacco trén mdi nguyén liéu.
Giai doan thi nghiém la 40 ngay: 12 ngay dau cho an khau phan co ban dé 6n dinh vi sinh vat da
co, 28 ngay tlep theo tién hanh thi nghiém theo quy t trinh. Tong s6 mau d4 thuc hién 1a 240 miu,
trong d6 120 mau trang va 120 mau in sacco. S6 miu nay duoc chon tir 6 loai nguyén liéu (kho
dau dau nanh, kho dau phong, kho dau dira, kho dau bong, dau nanh hat xu ly nhiét va dau nanh
ép dun) mdi loai 4 nghlem thirc cho két qua tot nhat vé chi tiéu phan tich cac tiéu phan protein
trong phong thi nghiém va 1 nghiém thic 1a nguyén liéu chua qua xur 1y (d6i chimg). Cac miu
sau khi xtr Iy dugc phan tich vat chat kho va protein tho.

2.2.3 Phwong phap nghién ciru

Thi nghiém in sacco dugc thuc hién theo phuong phap mé ta béi Orskov (1985). Cén
khoang 5 g miu cho vao tai polyester 90 x 140 mm (tGi ndy c6 kich thuéce 16 tir 20-40 um, cho
phép vi sinh vét da c6 di vao tdi va gas ¢ trong tli c6 thé thoat ra ngoai nhung khong cho phép
nhitng hat thirc dn min c6 thé lot ra ngoai tdi). Trudc do tit ca cac mau déu da dugc xac dinh vat
chit kho tuyét di. Cot chit tui vao éng nhua déo bang day rdi cho vao 16 do da co. Sau 12 va 24
gio 1ay tui ra. TUi lay ra dugc ngdm trong nude lanh, sau d6 rira so rdi cho vao may giat giit sach
(ché d6 giat mém). Chat dinh dudng duoc tiéu hda béi vi sinh vét trong dich da co s& bi troi di
khl rira va giat ti, phan khong duogc tiéu hoa thi dwoc giir lai trong thi. Pem sdy tai ¢ nhiét do
60°C va cén cho dén khi trong lwong khong ddi.
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2.2.4 Cac chi tiéu theo doi
- Xéac dinh vat chat kh6 ctia mau d& dugc phan giai trong da co
- Xac dinh ty 1¢ phan giai protein trong da c6 sau 12 va 24 gio.

Xac dinh vat chit kho ciia mu da dwoc phan giai trong da co bang cong thirc sau:
Da—-Dsg
% phén giai VCK trong da c6 = ----------------- x 100
Da

Kha nang phan giai nito trong da co duoc tinh bang cong thirc sau:
(Na * Da—Ng * Dg * Da)

% nito phan giai trong da ¢4 =  ------=--=-mmmmmmmmm e x 100
Na* Da
Vit chat kho ciia mau khdng phan giai trong da cé bang cong thirc sau:
Ds
% khbng phan giai VCK trong da ¢6 = --------- x 100
Da

Ty 16 nito théat qua khoi da co dugce tinh bang cong thirc sau:

(Na * Da— Ng * Dg * Dp)
% nito thodt qua = 100 - -------=-=mmm e x 100

Na * Da
Ng * Dg * Da
= emmemmemeeeeeeeeeeeee- x 100

Na * Da
Trong do:
Na : % nito cOn lai cia mau tring
Ng : % nito cOn lai cia mau thi nghiém in sacco
Da : % vt chat kho con lai cia miu tring
Dg : % vat chit kho con lai cia miu thi nghiém in sacco

3. KET QUA VA THAO LUAN
3.1. No¢i dung 1
3.1.1 Két qua phan tich nito ciia cac loai nguyén li¢u
i. Két qud phan tich nito cia kho dau ddu nanh
Két qua phan tich cac tiéu phan protein cta cic nghiém thirc xur ly kho dau dau nanh

(Hinh 2) cho thay ty 1¢ nito khong hoa tan trong dung dich ty trung tinh (NDIN) trén nito tong
s tang theo chidu ting cua nhiét do va thoi gian xir ly (tu’ 17,6% & nguyén li¢u d¢én 88,5% & miic
xir Iy 155°C — 120 pht). Tuy nhién, tir mie xu Iy 140° C-30 phdt tré di ty 16 NDIN tang nhanh
chong va c6 su giam dot ngot ty 16 NDIN & mic 155°C — 30 phat S0 V61 mue xu ly trude do
(140O — 120 phut). Trong khi do, ty 1¢ nito tan trong KOH trén nito tong so c6 xu hudng gidm
dan theo chiéu ting ctia nhiét d6 va thoi gian xir 1y (tir 65% & nguyén liéu xudng con 4,7% & muc

0y 155°C — 30 phdt). Nguoc voi NDIN, ty 1€ nito tan trong KOH giam nhanh tor mic xu 1y
140 C - 30 phat tro di va co su tang dot ngdt ty 1€ nito tan trong KOH & mirc 1550C 30 phat so
V&1 muc xu ly trude do (14OOC 120 phat). Ty 1€ nito phi protein trén nito tong s6 giam nhe theo
chiéu tang nhiét d6 va thoi gian xir 1y trong khi ty 1¢ ADIN trén nito tong sb ting nhe theo chiéu
nay.



Két hop cac két qua phan tich trén ching t6i chon duoc cac nghiém thic xir 1y trién vong
dé thi nghiém kha niang phan giai protein trong da co in sacco. Két qua lya chon bao gom:
nguyén liéu (mirc 1), 125°C — 60 phit (mirc 7); 125°C — 90 phit (murc 8); 125°C — 120 phit (murc
9) va 140°C — 30 pht (mirc 10).

%/nito tong s6

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

—<&— [N —l— ADIN —A—KOH = X = NDIN =—X= NPN Nghiém thirc

Hinh 2. Két qua phan tich nito ctia cdc nghiém thirc xir 1y nhiét kho dau nanh (%/nito tong sd)

Ghi chd: Nghiém thitc: 1. nguyén ligu, 2. 110-30; 3. 110-60; 4. 110-90; 5. 110-120; 6. 125-30; 7. 125-60; 8. 125-90;
9. 125-120; 10. 140-30; 11. 140-60; 12. 140-90; 13. 140-120; 14. 155-30; 15. 155-60; 16. 155-90; 17. 155-120.

IN: nito khéng hoa tan trong dung dich dém; ADIN: nito khéng hoa tan trong dung dich tdy axit; KOH: nito hoa tan
trong dung dich KOH; NDIN: nito khéng hoa tan trong dung dich tdy trung tinh; NPN: nito phi protein

ii. Két qua phan tich nito ciia kho dau ddu phong

¢ 100 1
(=)
o
2 80 A
2
=
X 60 A
40 A
20 A
0 - 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
—6¢— [N —#— ADIN — &— KOH = =% = NDIN =X = NPN Nghiém thuc
Hinh 3. Két qua phan tich nito ctia cac nghiém thirc xir Iy nhiét kho dau phong (%/nito tong sd)

Két qua phan tich cac tiéu phan protein cta cac nghiém thie xu 1y kho dau dau phong
(Hlnh 3) cho thiy ty 1€ nito khong hoa tan trong dung dich tay trung tinh (NDIN) trén nito tong
s6 ciing tang theo chiéu ting cta nhiét do va thoi gian xtr 1y (tir 43,3% & nguyén liéu dén 91,5% ¢
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muc xt 1y 155°C — 120 pht). Ciing giéng nhu két qua cia khd dau nanh, tir mire xtr 1y 140°C —
30 phit tré di ty 1é NDIN tang nhanh chong va c6 sy giam dot ngot ty 18 NDIN ¢ muc 155°C —
30 phit so véi mie xtr 1y trude do (140°C — 120 phut). Trong khi @6, ty 1é nito tan trong KOH
trén nito tong s6 ¢6 Xu hudng giam dan theo chiéu ting cua nhiét do va thoi gian xir 1y (tir 63,8%
& mirc khong xir 1y xudng con 6% & muc xir Iy 155°C — 30 phit). Nguge véi NDIN, ty 16 nito tan
trong KOH giam nhanh tor mare xu ly 140°C — 30 pht tré di va c6 su tang dot ngot ty 1€ nito tan
trong KOH & mirc 155°C — 30 phit so Vi mirc xir Iy truée d6 (140°C — 120 pht). Ty 1¢ nito phi
protein trén nito tong s6 hau nhu khong thay do6i nhleu theo nhiét do va thoi gian xtr ly. Trong khi
do, ty 18 ADIN trén nito tong s6 tang theo timg nic nhiét do xir Iy (6 mirc 110°C tir 2,6-2,7%; &
mic 125°C tir 6,3-8,3%: & mitc 140°C tir 6,4-20,4% va & mirc 155°C tir 7,2-39%) va dic biét ting
nhanh sau mirc xir 1y 140°C - 30 pht.

Két hop cac két qua trén ching t6i chon duoc cac nghiém thic xur 1y trién vong dé thi
nghiém kha niang phan giai protein trong da c6 in sacco. Két qua lwa chon bao gom: nguyén liéu
(mte 1); 110°C — 120 phat (mire 5); 125°C — 30 phit (muc 6); 125°C — 60 phit (mirc 7) va 140°C
-30 phut (muc 10).

iii. Két qud phan tich protein cua kho dau dira

Két qua phén tich cac tiéu phan protein cua cac nghiém thirc xur ly khd dau dira (Hlnh 4)
cho thay ty 1¢ nito khong hoa tan trong dung dich tay trung tinh (NDIN) trén nito tong s ting
dan theo chiéu tang cta nhiét d6 va thoi gian xtr Iy. Ty 1¢ NDIN & mirc nhiét cao hon thuong cao
hon so v&i mire nhiét do thép hon. Tuy nhién, ty 1&¢ NDIN cua nghiém thirc xi Iy 30 phiit & muc
nhiét d6 cao hon thudng thap hon ty 1¢ NDIN cua nghiém thirc xtr ly 120 phat ¢ mae nhiét do
trudec do. Trong khi do, ty 1é nito tan trong KOH trén nito tong sd ¢ xu hudng giam dan theo
chiéu ting cua nhiét do va thoi gian xir ly. Ty 18 nito tan trong KOH giam nhanh tir mirc xtr 1y
125°C — 30 phit tré di. Ty 18 nito phi protein trén nito tong s ¢6 xu hudéng giam dan theo chléu
tang nhiét do va thoi gian xur 1y. Trong khi do, ty 1é ADIN trén nito tong sb ting theo tung nc
nhiét do xur 1y va dic biét ting nhanh sau mic xir ly 140°C — 30 phit, nhung c6 mot diém giam
manh tai muc xu ly & 155°C - 30 phat. Nhin chung anh huéng cia nhiét d6 xir Iy dén sy hoa tan
clia protein nhiéu hon so Véi thoi gian xir 1.
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—— IN —8— ADIN —A&— KOH - =% - NDIN — ¥ = NPN Nghiém thiic

% nito tdng sb

Hinh 4. Két qua phan tich nito ctia cac nghiém thirc xir Iy nhiét kho dau dira (%/nito tong s6)

Két hop cac két qua trén, ching tdi chon dwoc cac nghiém thic xir 1y trién vong dé thi
nghi¢m kha nang phan giai protein trong da co in sacco. Két qua lya chon bao gom: nguyén li¢u
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(mte 1); 110°C — 60 phit (mire 3); 110°C — 90 phut (mirc 4); 110°C — 120 phit (mirc 5) va 125°C
— 30 phat (muc 6).

iv. Két qua phan tich nito ciia khd dau béng
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Hinh 5. Két qua phan tich nito ctia cdc nghiém thire xtr 1y nhiét kho dau bong (%/nito tong s6)

Két qua phan tich cac tiéu phan protein ciia cac nghiém thire xur ly kho dau bong (Hinh 5)
cho thay ty 1& nito khong hoa tan trong dung dich tay trung tinh (NDIN) trén nlto tong sb tang
dan theo chiéu ting cuia nhiét d6 va thoi gian xir Iy (tir 17,5% & mac xir 1y 110°C-30 phat dén
85,3% & muc xur 1y 155°C-120 phat). Ty 16 NDIN ¢ murc nhiét cao hon thudng cao hon so véi
mic nhiét do thap hon. Trong khi do, ty 1¢ nito tan trong KOH trén nito téng sd co xu hudng
giam dan theo chiéu ting cua nhiét do va thoi gian xir 1y (tir 81,7% & mirc khong xir Iy xudng con
11,9% & mirc xtr ly 155°C-120 phdt). Ty 1& nito tan trong KOH giam nhanh tir sau mic xir 1y
1250C 60 phut tr¢ di, nhung c6 su tang dot bién & mue xir Iy 140°C — 30 pht. Ty 18 nito phi
protein trén nito téng sb ¢6 xu hudng giam dan theo chleu tang nhiét d6 va thoi gian xu ly. Trong
khi do, ty 1¢ ADIN trén nito tong s ting theo timg nic nhiét do xir Iy va dic biét ting nhanh sau
mire xr ly 155°C — 30 phit.

Két hop cac két qua phan tich, ching tdi chon duoc cac nghiém thuc xir 1y trlen vong dé thi
nghiém kha niang phan giai protein trong da c6 in sacco. Két qua lwa chon bao gom: nguyén liéu
(mure 1), 110°C - 60 phat (mue 3); 125°C — 30 phit (mie 6); 125°C — 60 phat (mie 7) va 140°C
— 30 phat (mic 10).

v. Két qud phdn tich nito cua ddu nanh hat

Két qua phan tich cac tiéu phan protein cia cac nghiém thire xu ly déu nanh hat (Hinh 6)
cho thay, ty 18 nito khong hoa tan trong dung dich tay trung tinh (NDIN) trén nito tong sb tiang
theo chiéu ting cua nhiét do va thoi gian xtr 1y. Cac thoi diém tang dot bién cua ty 1¢ NDIN 12 &
cac mic xir Iy 125°C — 30 phat (tir 20,1% & muc xir 1y trude d6 18n 42,1%) va 140°C — 90 phit
(tir 55,1% & mic xir 1y 140°C-60 phat 1én 70,8). Ty 16 NDIN & mic 155°C — 30 phit giam dot
ngot so voi cac mure xu 1y trude va sau do (47,8% so vdi 74,5 va 80%). Trong khi do, ty 1€ nito
tan trong KOH trén nito tong sd giam dan theo ting nic nhiét do voi cac thoi gian xu ly khac
nhau. Ty 1¢ nito tan trong KOH & cac mirc xir Iy thoi gian ngan (30 phut) & mic nhiét do cao hon
thudng cao hon murc xir 1y thoi gian dai (120 phat) cua mac nhiét do thip hon. Ty 1¢ nito phi
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protein trén nito tong so giam déan theo chiéu tang nhiét d¢ va thoi gian xir 1y. Trong khi do, ty 1¢
ADIN trén nito tong s6 lai tang theo chiéu ting cua nhiét do va thoi gian xur 1y va dic biét ting
nhanh sau mte xir 1y 155°C — 30 phit.

Két hop cac két qua phan tich trén, ching toi chon dwoc cac nghiém thirc xir 1y trién vong
dé thi nghiém kha ning phan giai protein trong da c6 in sacco. Két qua lwa chon bao gom:
nguyén liéu (mirc 1); 125°C — 30 phat (mic 6); 125°C — 60 phat (muc 7); 125°C — 90 phit (mirc
8) va 140°C — 30 pht (mirc 10).
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Hinh 6. Két qua phan tich nito ctia cdc nghiém thirc xtr Iy nhiét dau nanh (%/nito tong sd)

vi. Két qua phan tich nito ciia ddu nanh hat ép din

O
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60
50 ¢---
40
30 A
20
10 1--- -
0 T T T T T T T T 1
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% nito tdng sd

Hinh 7. Két qua phan tich nito ctia cdc nghiém thirc xir Iy ddu nanh ép din (%/nito tong sd)

Ghi chd: Nghiém thire: 1. 1am ngugi nhanh; 2. sau 5 phat; 3. sau 10 phat; 4. sau 15 phdt; 5. sau 20 phut; 6. sau 30;
7. sau 40 phdt; 8. sau 50 phdt; 9. sau 60 phut.
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Két qua phan tich cac tiéu phan protein cua cac nghiém thirc xir Iy dau nanh hat ép dun
(Hinh 7) cho théy hau nhu khéng c6 bién déng nhiéu V& ty 1¢ cta cac tiéu phan nito SO Véi nito
tong sb giita Cac nghlem thue xur ly 1a thoi gian lam nguo1 khac nhau. Ty 1€ nito khong hoa tan
trong dung dich tay trung tinh (NDIN) trén nito tong s6 ciing tang nhe theo thoi gian u (tir 10,9%
¢ mirc 1am ngudi binh thuong 18n 17,2% & mac xur 1y 1am ngudi sau 60 phut u). Trong khi do, ty
I nito tan trong KOH trén nito téng s6 giam khi thoi gian U qua 50 phut (tr 51,3% ¢ 50 phut
Xuong con 48,8% ¢ 60 phut). Ty 1€ nito phi protein trén nito téng s6 giam dan va ty 16 ADIN trén
nito tong s6 ¢6 tang nhung khong dang ké theo thoi gian u trude khi 1am nguoL

Dbi voi dau nanh hat ép dun chdng tdi chon cac nghiém thuc xtr 1y dé tién hanh thi nghiém
in sacco trén bd gém: 1am ngudi nhanh, sau 10 phat, sau 20 phat, sau 30 phat va sau 50 phat u
trude khi lam nguoi.

2 Noi dung 2: Két qua thi nghiém in sacco

Chlng ta thiy rang, ty 1& vat chat kho khong phéan giai cang cao thi ty 18 nito khong phan
giai cang cao va thoi gian u trong da c6 cang lau thi ty 18 vat chat kho khong phan giai cang thap
kéo theo ty 18 nito khong phan giai cang thap, diéu nay hoan toan phu hop véi quy luat. Ty ¢ nito
khong phan giai trong da c6 cang cao chung t6 ty 1€ nito thoat qua khoi da c6 dé xuong tiéu hoa ¢
da mui khé va rudt non cao. Khi xir 1y nhiét ¢4 c6 anh hudng tot dén kha nang phan giai vat chat
kho ciing nhu ham lugng nito phan giai trong da co6. N6 lam giam kha nang phan giai vat chat
kh6 va lam tang ham lugng nito khong phén giai, diéu nay né tao. diéu kién cho vat chét kho ciing
nhu nito thoat qua da co xuong tleu hdéa ¢ rudt non cung cap nguon axit amin co gia tri tur protein
khau phan cho bo, dic biét rat can thiét d6i voi bo cao san.

2.1 Ty 1é phan giai in sacco cia khé diu dau nanh
80 72 73
ol T
601 =TT By | B
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0 T T T
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Mie xir Iy

O VCK khong phan giai 12h O VCK khong phan giai 24h
B Nito khong phéan giai 12h B Nito khong phéan giai 24h

Hinh 8. Ty 1¢ VCK va Nito khong phéan giai trong da co sau 12 va 24 gio ciia kho dau déu nanh

Két qua ¢ Hinh 8 cho thay, khi xtr Iy nhiét d4 lam tang ty 1¢ vat chat kho khong phan giai
cta kho dau dau nanh Khi khong duoc xir 1y ty 1¢ khong phéan giai vat chat kho tai cc thoi diém
12 gio va 24 gio i mau trong da co twong ung 1a 60 va 41%. Trong khi d6 khi duoc xir 1y nhiét &
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céc mirc va thoi gian khac nhau d4 cho két qua vat chat kho khong phan giai cao hon han: tir 72 —
74% & thoi diém 12 gid 12 tir va tir 54 — 59% ¢ thoi diém 24 gio. O thoi diém 12 gio, mirc xt 1y
125°C trong thoi gian 120 phut c6 két qua cao nhat 74% vat chat kho khong phan giai. Nhung &
thoi diém 24 gio thi két qua ty 1¢ khéng phan giéi vat chat kho khong c6 sy sai khac nhau giira 3
mire xir 1y: 125°C — 90 phdt; 125°C — 120 phiit va 140°C — 30" (59%), thip nhat van la la nghi¢m
thirc khong xur 1y (41%) (Hinh 8). Tuong tu véi ty 1¢ vat chat kho khong phan giai, ty 1€ nito
khong phan giai ¢ nghiém thirc khong xr 1y cho két qua thap nhét & ca 2 thoi diém 12 va 24 gio.
Diéu nay c6 nghia 1 ty 1¢ protein thoat qua ciing thip nhat. O thoi diém 12 gio thi hau nhu khong
c6 sy khac biét giita cic nghiém thuc xir 1y, ty 1& nito khong phan giai dao dong khong nhiéu tir
50 — 52%. Nhung, ¢ thoi diém 24 gio thi ty 1& ndy c6 sy khac biét rd rét, cao nhat & nghiém thirc
125°C — 90 phtt (42%) va thdp nhit & nghiém thue 125°C — 60 phit (38%). Diéu nay c6 thé 1a do
trong khoang 12 gio thi sy 1én men phén giai nito trong da c6 chua manh nén ty 1€ phan giai chua
nhiéu do d6 chua gay ra su khac biét. Sau 24 gi thi d6 1a khoang thoi gian dai di dé qua trinh
len men phan giai nito tac dong gdy ra anh huong. Nhu vay nghiém thirc xu ly 125°C - 90 phut
cho két qua tot nhat vé phan giai vat chat kho (59%) va ty 1é nito khong phan giai (42%).

2.2 Ty 1é phan giai in sacco ciia khé diu phong
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Hinh 9. Ty 1¢ VCK va Nito khong phén giai trong da co sau 12 va 24 gio ciia kho dau phong

Két qua trinh bay ¢ Hinh 9 cho thiy ty 18 vét chat kho khong phan giai ctia kho dau phong
& thoi diém 12 gio cao nhit 13 68% & nghiém thirc 125°C — 30 phat va 110°C — 120 phdt, thip
nhat & nghiém thirc khong xir Iy (62%). O thoi diém 24 gid, mirc xur Iy 125°C — 60 phdt cho két
qua cao nhét co 60% vat chit kho khong bi phan giai, trong khi d6 cac nghiém thirc khac cho két
quéa phan giai vat chat kho thp hon tir 3-11%. Vi chi tiéu nito khéng phan giai ¢ thoi diém 12
gio, két qua thip nhét 42% & nghiém thirc khong xir 1y va cao nhit & nghiém thirc 125°C — 60
phat chi c6 44% nito bi 1én men phén giai ¢ da cd con lai 56% nito khong bi phan giai ma thoat
qua da co6. Nhung dén thoi diém 24 gio thi cling ¢ nghiém thirc ndy chi con 47% nito khong bi
phan giai ciing c6 nghia 1a d& c6 53% nito bi phan giai boi vi sinh vat da co, mic di két qua nay
van 1a cao nhat va két qua thdp nhat van 13 & nghiém thirc khong xir 1y (35% nito khong bi phan
giai). Cac nghiém thirc khac cho két qua cao hon nghiém thirc khong xtr 1y nhung van thip hon
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nghi¢m thirc 125°C — 60 pht. Tir cac két qud trén ta thiy nghiém thirc 125°C — 60 pht cho két
qua t6t nht.

2.3 Ty 1é phan giai in sacco cia kho diu dira
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Hinh 10. Ty 1& VCK va Nito khong phan gii trong da ¢6 sau 12 va 24 gio ctia kho dau dira

D6i voi kho dau dira (Hinh 10), ¢ thoi diém 12 gio, ty 18 vat chat kho khong phan giai
thdp nhit & nghiém thirc khong xir Iy (61%) sau d6 ting dan lan luot 14 67, 69, 73 va 75% tuong
g véi cac nghiém thirc 110°C — 60 phat, 110°C — 90 phat, 110°C — 120 phat va 125°C - 30
pht. Tuong tu vdi chi tiéu vat chit kho khong phan giai, chi tiéu nito khdng phan giai cling tang
dan, thap nhit & nghiém thire khong xur 1y (44%) va dat két qua cao nhéat & mirc xir Iy 125°C - 30
phit (54%). O thoi diém 24 gid két qua vat chat kho khong phan giai thap nhat 48% ¢ nghiém
thirc khong xir 1y va cao nhat 60% & nghiém thirc xir Iy & 110°C — 90 phat (Hinh 10). Ty 18 nito
khong phan giai thap nhat 1a 36% ¢ nghiém thic khong xir 1y, cao nhit 1a 45% ¢ nghiém thic xir
ly & 110°C — 90 phdt. Nhu vdy, nghiém thire 110°C — 90 phit cho két qua tét nhat vé chi tiéu ty 18
vat chit kho va nito khong phan giai.

2.4 Ty 18 phan giai in sacco ciia khé diu bong

Ty 1& vat chat kho khong phan giai ctia kho dau bong & nghiém thirc khong xir 1y c6 ty 18
phan giai thip nhat & ca hai thoi diém 12 va 24 gid, twong Gmg 12 60% va 39% (Hinh 11). Ty 1&
khéng phan giai cao nhat 70% va 60% & nghiém thirc xir 1y 140°C — 30 phit. O cac mirc xu ly
khéc (110°C - 60 phut, 125°C — 30 phtit va 125°C - 60 pht) cho két qua twong dwong nhau dao
dong trong khoang tur 65 dén 68% dbi voi thoi diém 12 gio va tir 56 — 58% dbi voi thoi diém 24
gio. Doi vai ty 1¢ nito khong phan giai ciing cho két qua twong tu nhu & vat chit kho khong phan
giai. Ty 1& nito khong phan giai cao nhit ¢ nghiém thic xir 1y 140°C - 30 phit ¢ ca 2 thoi diém
12 va 24 gio, sau 12 gio co 56% va sau 24 gio co6 42% nito khong bi phan giai, ty 1€ nito khong
phan giai thip nhat ¢ nghiém thic khong xur 1y (44% & 12 gio va 33% & 24 giod). Cac nghiém
thirc khac cho két qua chénh léch nhau khong déng ké. Diéu ndy cho thay gitra mirc nhiét thap
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nhung xu ly thoi gian lau hon va muc nhiét cao nhung xu ly ngin hon thi cho két qua twong
duong nhau ca vé ty 1¢ phan giai vat chat kho va ty 1€ nito khong phén giai. Nghiém thirc xtr ly &
140°C -30 phtt cho két qua phan giai in sacco la tt nhat.
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Hinh 11. Ty 1é VCK va Nito khong phén giai trong da c6 sau 12 va 24 gio ciia khd dau bong

2.5 Ty 1€ phan giai in sacco caa dau nanh hat
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Hinh 12. Ty I¢ VCK va Nito khong phan giai trong da co sau 12 va 24 gio cua dau nanh hat

Tuong tu v6i cac loai nguyén liéu khac, ty 16 vat chat kho khong phan giai caa ddu nanh
hat ciing c6 sy khac nhau giira cac nghiém thirc ¢ ca thoi diém 12 va 24 gio. O thoi diém 12 gio,
ty 18 vat chat kho khong phan giai ctia nghiém thirc khong xr 1y tha ap hon so véi cac nghiém thire
xir Iy tir 2 — 10% (57% so véi 59 — 67%), nghiém thirc xtr Iy 125°C — 90 phit cho két qua cao
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nhét 67% (Hinh 12). O thoi diém 24 gio, ty 16 vat chét kho khong phan giai & nghiém thirc khong
xu ly van cho két qua thip nhat (35%) va cao nhit van 1a & nghiém thirc125°C — 90 pht (47%).
Tir két qua trén dan dén ty 1¢ nito khong phan giai ciing c6 sy khac nhau gitra nghiém thire xur 1y
va khong xtr 1y, ¢ thoi diém 12 gid c6 39% nito khong bi phan giai ¢ nghiém thirc khong xir 1y,
nhung khi xtr Iy & mie 125°C — 90 pht cho két qua cao nhét (47%). CON & thoi diém 24 gio véi
nghiém thuc xtr 1y chi c6 26-32% nito khong bi phan giai. Két qua ndy phd hop véi két qua
nghien ctru cua Stallings (2006 ) nhung thap hon két qua nghién ctru cua Faldet va ctv (1991).
Diéu ndy c6 thé do thoi %1an xu 1y nhi¢t chua du 1au so véi nghién ciru cua Faldet, ong dé xu ly
nhiét dau nanh hat ¢ 120°C trong 3 gio. Tuy vay ¢ nghiém thirc 125°C - 90 phut van cho két qua
t6t nhét vé ty 18 vat chat kho khong phan giai va ty 1¢ nito khong phan giai ¢ ca 2 thoi diém.
2.6 Ty 1€ phan giai in sacco ciia ddu nanh ép dun
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Hinh 13: Ty 1¢ VCK va Nito khong phan giai trong da co6 sau 12 va 24 gio cta dau nanh ép dun

Ciing 1a dau nanh hat nhung khi xt ly bang ép dun d4 cho két qua vé ty 18 vat chit kho va
nito khong phan giai trong da ¢é cao hon hin so vdi xir Iy bang cach rang, siy. Néu sau khi ep
dun chung ta dem u lai (cho vao trong thiing kin hozc bao tai) trong nhirng khoang thoi gian nhat
dinh s& cho két qua tét hon nita (Hinh 13). O thoi diém 12 gid, néu sau khi ép dun duoc u lai tir
10-50 phat méi 1am ngudi thi c6 73 — 74% vat chit kho khong bi phan giai, trong khi d6 &
nghiém thirc khong u (1am ngudi nhanh) 12 65% va ¢ dau nanh xir 1y nhiét bang cach rang, siy
cho két qua thap hon (chi 59 — 67%). Piéu ndy c6 nghia ty 18 vat chat kho khong bi phan giai ¢
dau nanh ép dun cao hon. V& chi tiéu nito khong phan giai & dau nanh ép dun ciing cao hon so
v6i dau nanh rang, siy (62 — 69% so V6i 39 — 47%, sau 12 gio trong da cd). Ty 1& nito khong
phén giai ty 1& thuan vdi thoi gian u sau khi ép dun, thoi gian u cang lau thi ty 1¢ nito khong phan
giai trong da c6 cang cao. Cao nhat 1a 1 50° sau ép dun (72%). Tuong ty, & thoi diém 24 gio ty 16
vat chat kho khong phéan giai & dau nanh ép dun ciing cao hon so véi dau nanh rang, siy (50 -
58% s0 Véi 41 — 47%), cao nhat & nghiém thirc i 50 phut (58%). D6i vai chi tidu nito khong phan
giai & ddu nanh ép dun ciing cao hon d4u nanh rang, siy (37 — 47% so v&i 26 — 32%). Cao nhat
van ¢ nghiém thirc u trong thoi gian 50 phit (47%), va thap nhit & nghiém thirc khong 1 (37%).
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Vi.

Vii.

viil.

4. KET LUAN VA PE NGHI:

4 1 Két luén:
Xt 1y nhiét cac nguyén li¢u thirc an protein lam giam tinh hoa tan cta protein va tang kha
nang thoat qua cua protein khoi da cé.
Str dung phuong phap phan tich cac tiéu phin nito theo mé hinh CNCPS cho phép danh gia
kha ning thoat qua ciia protein khoi da co. Két hop véi va kha niang phan giai protein trong da
co in sacco, phan tich kha nang hoa tan cta protein trong KOH cho phép danh gia kha nang
hiru dung cua protein thoat qua.
Céc loai kho dau d4 kinh qua qua trinh xir Iy nhiét nén c6 ty 1¢ cac tiéu phan protein khong
hoa tan (B, Bz va C) cao va tiéu phan protein hoa tan (Bl) thip hon so v6i dau nanh hat chwa
xu ly. Cac loai kho dau ndi dia (kho dau phong, kho dau dira va khd dau bong) co ty 1€ cac
tiéu phan protein khong hoa tan (B,, B3 va C) cao va tiéu phan protein hoa tan (B;) thip hon
s0 v&i kho dau nhap (kho dau dau ‘nanh).
Két hop két qua phan tich cac tiéu phan protein theo mé hinh CNCPS va protein tan trong
KOH da chon dugc cac nghiém thic xur Iy ctia cac nguyén li¢u thirc an protein nhu sau:
- Kho diu dau nanh: 125°C-60 phat, 125°C-90 pht, 125°C-120 phat va 140°C-30 phuit.
- Kho diu phong: 110°C-120 phat, 125°C-30 phat, 125°C-60 phut va 140°C-30 phit.
- Khd dau dura: 110°C-60 phat, 110°C-90 phut, 110°C-120 phit va 125°C-30 phuit.
- Kho diu bong: 110°C-60 phat, 125°C-30 phut, 125°C-60 phut va 140°C-30 phuit.
- Pau nanh hat: 125°C-30 phat, 125°C-60 phut, 125°C-90 phut va 140°C-30 phit.
- Pau nanh hat ép dun & 140°C: 1am nguéi sau 10, 20, 30 va 50 phuit.
Két qua thi nghiém kha ning phan giai trong da c6 ciia bo (in sacco) cho thiy ¢ hau hét cac
nguyén li¢u thirc an protein ty 1€ nito khong phén giai trong da co cua cac nghi€ém thirc xur 1y
déu cao hon (tir 6-14 don vi phan tram, tinh theo ty 1¢ phan giai sau 24 gio trong da c6) S0 Voi
nguyén liéu chua xir ly. Ty 1& phan giai nito da c6 in sacco cua nguyén liéu va cac nghiém
thirc xtr 1y dugc chon cta dau nanh 1a thap nhat, tiép theo 1a khd dau dau nanh. Ty 1¢ phan
giai nito da co in sacco cua nguyén liéu va cac nghiém thirc xir ly dwoc chon cua cac loai kho
dau noi dia (kho dau phong, kho dau dira va khd diu bong) cao hon.
Dbi v6i dau nanh, xt 1y bang ép dun (két hop nhiét d6 va &p suat) cho két qua nito khong
phén giai trong da co sau 24 gio t6t hon so voi xir 1y nhiét thdng thuong (hon gap déi so voi
dau nanh chua xir 1y va gap 1,16 dén 1,47 lan so véi nghiém thire xir 1y nhiét tot nhat)
Két qua thi nghiém in sacco Cho thiy ty 1& nito khong phan giai trong da c6 t6t nhat & nghiém
thirc xtr 1y 125°C-90 phit ¢ kho dau dau nanh; 125°C-60 phat & khoé dau phong; 110°C-90
phit & kho dau dira; 140°C-30 phut & kho dau bong; 125°C-90 phit & dau nanh xu 1y sdy. Dbi
Vi ddu nanh ép dun két qua tét nhat khi dugc U tir 50 phat tré 1én trude khi 1am nguoi.

4.2 Dé nghi

Dé ¢ két qua thuyét phuc hon nita cin tiép tuc thi nghiém cac nghiém thirc d4 chon trong khau
phan cta bo sira.
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