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NGHIEN CUU ENZIM, CHAT UC CHE TRIPXIN
NHAM NANG CAO CHAT LUONG BOT
DINH DUONG CHO TRE EM

I. MO DAU

Nghién ciru enzim va céc chit &c ché enzim khéng chi ¢é6 ¥ nghia vé m¥t 1y thuyét nhu tim
1idu lién quan gitra cfu tric chirc ning cda phin ti, co ché ditu hda cdc qué trinh sdng v.v.. [6,
7, 8, 10] ma con c6 y nghia lén trong thie t€, vi du ning cao chit lrong bét dinh dwing.

Bot dinh dwéng (BDD) ding cho tré &n thém nhim ddp tmg nhu ciu phat trién cda tré va
ap cho tré lam quen dan véi thic &n cda nguei 1on [12]. DO dé, ngodi yéu ciu chung nhu phdi
1 ning lwong, dd chit, bdo dim ti 1é cin d8i gifra cac chit dinh dwdng, BDD cdn phdi min , dé
iéu héa, khéng chira (hodc cé rit {t) cdc chit khing dinh duréng, cdc protein wc ché tripxin v.v..

Céac nguyén litu thudng dung dé phdi ché BDD & nuée ta 12 bdt ngu cde, bdt cic loai dau
15, thit, trirng v.v.. Céc loai dau dd, dic biét 12 3 twong c6 ham hrong cdc chit e ché tripxin
thd cao. Theo mét s8 tdc gil (3], cdc chat nay c6 tiac dung kim ham sinh trwéng, &nh hwédng lén
1€n qua trinh tiéu héa protein, vi tripxin 1d enzim c6 vai trd chia khéa trong qué trinh nay. Mit
chic, cdc polime phin td 1&6n nhw tinh bét, protein md co ddng vit (actin, miozin v.v...) ¢é dic
rwng ciu tric khic véi cac chit trong sira, vi viy chiing 1a nhirng chit ”la” d&i vé&i hé tiéu héa
sda tré. Tuy nhién khi bi thiy phan d&€n mét giéi han x4c dinh ndo dé, ching sé mat dan nhirng
1ic trung cdu tric ban diu.

Vi viy, sit dung enzim dé thiy phin cic polime vi loai bd tic dung cda cdc chdt &rc ché
ripxin sé cdi ti€n va nang cao chit lwong BDD. Sit dung enzim lam ting hi¢u qui sit dung, tin
lung dwoc triét dé cac chas dinh dwdng trong khiau phin in. Ngoai ra, st dung enzim cdn cho
>hép khai théc cdc ngudn nguyén liéu gidu protein khéc chwa dwoe tin dung d€ bd sung vao khiu
ohan An.

Trong bii ndy gidi thiéu mét 88 két qui nghién civu sinh héa, s dung enzim laim co s& dé
1ing cao chat lwong BDD.
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II. NGUYEN LIEU VA PHUONG PHAP |

Sephadex - G - 75 cda hang Parmacia Fine chemicals (Thuy dién). Tripxin tuy tang bo ¢
Vién sinh héa DHTH Ba Lan sdn xuit. Ché phim PROZIMA do chiing t5i san xuit (dé tai 52
03 10, chd tri Pham Thi Trin Chau).

Céc héa chit khac deu c6 dd sach cho phan tich.

D& xanh nidy mam: d6 xanh x4t sach, ngam 1 gi¢r, lam giira 2 16p 14 ciic tan, cai que tre chd
hing ngdy twéi nwée 3 lin, mdi lin tir 30 dén 60 phiit sau d6 loai bd nwée thira. & cac thyi did
x4c dinh 1dy mau phén tich . D€ tién so sdnh, céc két qua dugc tinh trén 100 hat (hodc cAy mim
sau d6 tinh tl 1é phan trim so véi hat trwée khi ngim nude.

Xdc dinh nito tdng sé theo phwong phap Kjebdahl. Ham lwong protein thé dwoc tinh tir nit
tong 8 nhin véi hé s8 6,25, X4c dinh protein tan trong nwéc theo phwong phap Lowry {5]. X;
dinh peptit bing cdch diing axit tricloaxetic (TCA) dé loai bd protein, peptit hda tan trong TC
duge xic dinh theo cwérng 4 miu véi thude thir Folin - Ciocalteau. Xac dinh hoat dé proteolit
bdng phwong phip Anson cdi ti€n [15]. Mot don vi hoat déng 1a lwong enzim ¢é khi ning phi
gidi protein tao thanh cic sdn pham hoa tan trong TCA cho phin #ng miu vé&i thude thir Folin
Ciocalteau twrong img véi 1 micromol tirozin trong 1 phit & diéu kién chuin.

Xdc dinh hoat d§ amilolitic theo phwong phdp Wolhgemuth, 1 don vi la lwong enzim it nh
ma sau 30 phit & 300C khi ¢é ion clo ¢é the phan gidi 1 mg tinh bot dén cdc sdn pham khéong t:
mau véi iot [11].

Xdéc dinh hoat d6 e ché tripxin (TIA) bing cach ¥ tripxin véi chat (e ché trude rdi méi ol
téc dung véi co chit. Mot don vi (IU) 1A lrong chdt e ch€ 1am gidm 50% hoat dd cida 2 n
tripxin,

Sdc ki gna cot Sephadex G-75: ¢ét ¢6 kich thwée 1,5 x 90 cm, thu mdi phan doan 3 ml, t:
dd chdy 20ml/gi&r. Dich nit 1a dung dich dém Sorensen pH 7,0.

Dién di trén gel poliacrilamit phit hién trwc tiép bing Tl theo phuong phip di mo ta tru¢
diy [6].

III. KET QUA

1. Két qud xir Iy thit bo, bét dau xanh bing ché pham PROZIMA

Trong s8 cdc ché phim proteinaza ching t5i di sdn xuit (trong khuén khd d8 tii nha nu¢
52D03-10), ché ph&m PROZIMA c6 chira bromelin (proteinaza tach tir dot dira) hoat déng man
& pH trung tinh, nhiét dé 50-600C [9] cé tinh d¥c hidu rdng, thich hop cho viéc s& dung trong s?
xuat BDD.

Dé danh gid tic dung cla enzim lén protein c6 trong nguyén liéu, ching t3i da ti€n hanh x:
dinh protein tan trong nwéc va so sanh ti 1é gitra cic dang sdn pham ¢é khai lwong phin ti th?
va khéi lrong phan tir 1ém bing phwong phdp sic ky qua cot Sephadex G-75.

Sw bi€n d6i him lwong protein tan trong nwéc cda thit bd va bdt dau sau khi xit ly v
PROZIMA.

Qua bang 1 ta thiy ro sau khi xi ly thit hodc bat dau xanh bing "PROZIMA” lwong prote
tan trong nudc ting lén ro rét: 1,73 lin d6i véi bot diu xanh va 3,43 lan véi thit bo.

Hién twong nay c6 thé gidi thich 13 do enzim da phin giii cic protein vén khéng tan tror
nw ¢ thinh dang phin td thip hon dén mirc cé thé tan trong nwée.
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Bdng 1. Ham lrong protein tan trong nuéc
& cdc mau trwde va sau khi xiF 1§ véi enzim

,. mg protein % so véi trwde
Mau — g A
100g khi thdy phan
Thit bs 31,2 100
Thit bod sau thdy phan 107,2 3436
Bot ddu xanh 62,8 100
Bét dau xanh sau thiy phin 108,8 173,2

Tuy nhién két qui trén chwa néi lén dwoc ham lrong polipeptit phan ti thip va polipeptit
shan tir lén trong miu nghién ciru. D& tim hiéu vin dé nay ching téi di ti€n hanh sic ki qua cot
Sephadex G-75 két qui sic ky dwgc biéu dién trén hinh 1 va 2.
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SG thir tw cdc phin doan
Hinh 1. Sic ky d3 qua cdt Sephadex G-75 cic miu thit. Cét c¢é kich thwéc 90 X 1,5 cm, thu mdi

phian doan 3 ml, téc dd chdy 18-20 ml/gi®. Dich rit: dém photphat M/15 pH 7,0. Cdc miu d2u ldy 5g
fua dén thé tich 20ml, loc 1én cét 2,5 ml.

e » Thit sau khi thdy phan
.. o Thit trwéce khi thdy phan
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Khi sic ky qua Sephadex céc chat phan ti thdp dwgc rit xudng sau. Trén sic ky do c4d
polipeptit dwoc rit xudng ¢ét phin bd & 2 dinh chinh: dinh I & cic phan doan trwée 15. dinh |
& cdc phian doan sau 20. Phin duoc rit xudng dinh I ¢é6 khéi lwong phin ti (Mr) lén hon cad

polipeptit dwgc rit xuéng & dinh 1. pPRoTEN
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S6 thi tw cac phan doan
Hinh 2. Sic ky d5 qua cdt Sephadex G-75 protein & cdc miu dau xanh
Diéu kién gidng ¢ hinh 1
diu xanh thdy phan a

diu xanh chwa thdy phdn .- __ :
Trén cA 2 hinh 1, 2 va bing 2 ta déu thiy sau khi xi¢ ly vé&i enzim ti 18 dinh 1I/dinh I tin
Ién. Hon nira protein & mdi dinh cda miu xi¥ Iy v&i enzim ting 1én rd rét so véi cée dinh twon

tng & miu chwa xit Iy (bing 3).

Bdng 2. Ti 1€ protein gira dinh 1 so v&i dinh |
nhin dwoc trén mdi hinh (1 va 2)

Miu Protein dinh I so véi dinh 1 (%)
Thit bo 78
Thit bd xit ly enzim 190
Bot dau xanh 40
184

Bot diu xanh xi& ly enzim
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Bdng 8. Ti 1é protein giira cic dinh twong img
cda mau di xir Iy vé&i mau chira xi 1y,
(% so véi mau chwa xy ly)
% 80 véi mau chua xy 1y)

Miu Dinh | pinh 11
Thit bd 4,6 I1.2
Dau xanh 1,6 7.5

Tuy nhién ti 16 ndy & dinh 1I luén cao hon & dinh L.

2. Ham lwong céc chat ire ché tripxin (TL) trong mét sé nguyén liéu thuong
ung dé phéi ché BDD.

Két qud phan tich trén bing 4 cho thiy hoat do (rc ché tripxin (TIA) cda d twong 1a 16n
hit, gdp khoAng 1,5 lin TIA & d6 xanh, d& den, gip 9 lin lac nhan twoi va 32 Iin khoai lang
ro.

Bdng 4. Hoat dd irc ché tripxin (TIA)

clla mét 86 ndng sdn

(1U/100g)
D& twong 130
D& den 88
D& xanh 81
Lac nhan '’ 14
Khoai lang tuoi * _ 4

Ghi chd * - Tinh trén trong lwong twei, con d8i véi céce loai
hat khic tinh trén trong lwgng khd khong khi.

Trong hat A6 twong ¢6 2 loai chit trc ché proteinaza khic nhau: chat e ché Kunitz (chi &c
hé tripxin va chit irc ch€ Bowman-Birk (BBI) wrc ché cd tripxin va kimotripxin [3, 1, 2, 4] vi bén
&i nhiét va axit. Vi vdy khi s dung diu twong 1am thwe phdm nhiéu tdc gid da diing nhiét d6
ao dé 1am bit hoat cdc chidt &e chd ndy. Tuy nhién, két qui x& ly phu thude nhidu vao ditu kién
A phwong phdp xw ly 1a vin d@ cdn it dwoc ndi dén trong céc tai liéu. Vi viy ching téi da thim
b mét 88 ditu kién va phuong phédp xi Iy nhiét khic nhau. Trong 5 cdch da thi nghiém cé 1&
dch 1 (cho vao nurée dun dén sdi va gilr & nhidt dé ndy 5 phiit) va 4 (rang, ch hgp hon cA (hinh
) O nhirng digu kién ndy TIA chi edu it hon 5% TIA ban dau (hinh 3a), véi lwong nay theo
‘hurella va ¢ong swr (3 sé khdng con tdc dung kim ham sinh trudng va lam tdng kich thuéc tuy.
¥ nhimg difu kién da néu trén, protein tan trong nwéc bi giim 40% (hinh 3b), ¢6 1&é mét phin
o nhiét d6 cao da lam hi€n tinh protein vi mdt phin bi thdy phin dwéi tdc dung proteinaza cé
rong hat do d6 ham luvng paptit ting (hinh 3c).
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Hinh 8. Sy bién a3 TIA(a), protein (b) va peptit (c) & hat d3 tweng (tinh trén 100 hat) trong qu
trinh xi 1y (% so v&i ban dau).

T3 Hatkns
: Sau khi ngim 1 dém
Hat sau khi ngdm:
E= cho vao nwéc dun dén sdi va giir 86i 5 phiit
Y rang 10 phiit
{mm rang 20 phit
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Theni gian ké tir khi bdt diu ngim (ngay)
Hinh 4. Suw bién d&i hoat d§ amilaza (a), TIA (b), protein vi peptit (¢) & hat d& xanh wrong g
trinh niy mim.
(Tinh theo % so vé&i hat khd trwéce khi ngim).

3. Sw bién ddi mét sé chi tiéu sinh héa cla hat do xanh trong qua trinh nd
=
mam.

K&t qua trén hinh 4b cho thiy dén ngay thir 5 ké tir khi bit diu ngam hat (chitu dai than
ré mim khodng 4,5cm), hoat dd e ché tripxin (TIA) da bi gihm manh, chi con 20% TIA & h
kho. Dung phuwong phép dién di trén gel poliaorilamit chira edestin & pH 8,3 theo chieu tir (-) di
(+) cho thdy dich chi€t hat d6 xanh khé ¢6 chira 4 bing TI véi cdc gid tri Rf 13 0,37, 0,60; 0,
va 0,85. Trong qud trinh ndy mim bing TI-0,37 gidm manh, tir ngay thir 5 tréd di chi ¢é thé ph
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1ién dwoce 2 bing T1-0,60 va TI-0,70. Vio ngay thi 5 ham lwong protein tan trong nwée van con
1én 70% va ham lwong peptit (hinh 4c) da tXng 1én g7p 3 lin.

Hoat dé amilaza ciing dat cwe dai vao ngiy thiv 5 (kinh 4a) & thdi diém nay lwong amilaza
Ata 100 cdy gid (31,5 g) dd dé phan gidi 12,8 gam tinh bat trong 30 phit dén cdc shn pham khong
‘ho miu véi iot. Nhur viy, vdo thai diem nay gia 46 xanh [a pgudn amilaza khd tot. K&t qud nay
ing hd cho sing kién cda Vién dinh dudng bd sung gida do xanh khi khudy bét cho tréd em. Ching
61 cing da xac dinh hoat dé cida lipaza va proteinaza, két qua cho thiy hoat d8 cia 2 enzim nay
tha thip. Hoat d6 proteinaza dat cwe dai vao nghy thi 3 nhirmg hoat d6 cda 100 ciy gid van chwa
lwoc 0,5 dom vi. Nhar vdy gid d6 xanh khéng phéi la ngudbn proteinaza.

§. Str dung ky thudt enzim trong sdn xuit “Bot dinh duwdng cao ¢idp” cho tré em.

Tir cic két qud nghién cdu co ban trén diy, ching téi di sd dung ché pham PROZIMA trong
idn xuit cic bot protein thdy phan, sdn xudt “Bét dinh dwérng cao cdp” [12]. Két qud cic dot
idn xudt thit nghiém tai nha mdy bot dinh dwémg tré em UNICEP HA Nam Ninh cho thdy tinh
¢hi thi cda qui trinh, sdn pham dwoc thi trudmg chip uhin. VE tidu chuin chit hrong (Bdng 5),
:6 ham hrong protein cao hon cong thirc cia Benanh 1986 (13 cong thirc dwoc diing nhidu & céc
wée dang phét tién, % protein 1a 12,7) va ning lwong twong dwong. Ham lwong cic chit tc
‘hé tripxin chi cor dang vét.

Bdng 5. Tiéu chuin chi tiéu chit lwong
“Bot dinh dwémg cao cip”(g/100g)

Nito Ning luong

Céng thire bot Nuée il Protein Lipit Xacarit (Kcal/ 100g)
Cong thie 1 8,6-9,0 0,7 154 2,3 67,5 361,8
Cong thie 2'  8,6-9,0 0,7 17,6 4,4 59,5 373,0

Ghi chi: * trong ¢dng thirc 2 hét bdt gao, thém bot diu twong.
Céng thire 1 khong ¢é dau tuwong.

Str dung “bét protein thiy phan” (do chiing 181 sin xuit) trong khau phin in di€u tri tré suy
dinh dirdng cho thiy két qu t&t, cdi thién tinh trang thiéu mdu, nhanh chéng gidm rdi loan tiéu
héa.

1. KET LUAN

1. St dung ch& phim proteinaza "PROZIMA” cdi bién v6 rét dic tinh kich thwdc phin ti
protein cda thit, d6 xanh. Sinh pham protein bd sung vio khau phan diéu tri tré suy dinh dwdng
cho két qud t3t. Qui trinh st dung PROZIMA dé sin xuit sinh pham protein, “B&t dinh dwong

“ n A v A ' A . Ay ' v ’
cao cap” ¢é thé trién khai sdn xuit & qui mé Ién tai nha may.

2. Gid d6 xanh 13 ngudn amilaza t6t nhung khong phdi 1A ngudn proteinaza; Nén chon gid c6
chitu dai khodng 4,5 cm 1a lic hoat dé amilaza dat cwe dai va TI chl con rit it.

3. D€ lam bat hoat TI & hat dd twong cin ngam 1 dém sau d6 dun s6i 5 phit ho¥c rang 20
phiut.
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Pham Thi Tran Chau et al.

INVESTIGATION OF ENZYMES, TRYPSIN INHIBITORS
FOR IMPROVING QUALITY OF NUTRITIOUS FLOUR
FEEDING INFANTS

The aim of this work was study on processing trypsin inhibitor - free and hydrolysed protein - ricl
products for children.

Different methods such as column chromatography, polyacrylamide gel electrophoresis etc were em
ployed in the research. It was found that:

- Trypsin inhibitors in soya-bean were almost inactivated after soaking the sceds overnight then boilin,
5 min, or roasting for 20 min.

- During germination of mung bean sceds, at the 5t _ day after imbibition, the amylolitic activit;
was highest while the TIA was at rather low level. However, the lipolytic and proteolytic activity showe:
only a minute values.

- The percentage ratio of water soluble and small size polypeptides in beef and mung bean flou
treated with PROZIMA (proteineses produced by the authors) were remarkedly increased.

Moreover, the chemical components of the "Béat dinh duémng cao cip” (high quality nutritions flour)
the positive effects on improving the health of malnourished children supplemented by the diet fortifie
with the hydrolysed beef were also mentioned.

Khoa Sink - DHTH Ha Nov
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