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SU BIEN POI CAC CHAT UC CHE TRIPXIN (TI) G HAT GAC
TRONG QUA TRINH HINH THANH VA PHAT TRIEN CUA HAT

NGUYEN QUYNH UYEN, L& TRONG QUANG,
TRINH HONG THAI, PHAN THI HA, PHAM THI TRAN CHAU

Dai hoc Quéte gia Ha Noi

LE NGUYEN DONG, JEAN FRANCOIS, LAURENT CHICHE

Céc protein tc ché tripxin (TI) clia hat bf ¢6
nhiéu tinh chét dac biét nhw: khéi lugng phan tit
thdp (vdo khodng 3 kDa), rit bén véi nhigt, bén
véi axit, & dang ty nhién khé bj phan giai dudi
tdc dung cua céc proteinaz khdc nhau (trir
pepxin), vi vay cde TI nay dd duge nhiéu ngudi
' quan tam nghién cttu, Dén nay, dd c6 gdn 50 TI
| clia hat bf di dugc xdc dinh cdu trdc bac I. Do
c6 nhiéu tinh chét méi mé nén cdc TI clia hat bf
duge xép thanh mot ho mdi, ho thit 10 clia céc
protein tic ché proteinaz - xerin. Mot s6 cdc TI
ndy di dugc nghién ctru cu tric khong gian,
téng hop bing phuong phép hod hoc hodc bing
cdc bién phdp cong nghé sinh hec (CNSH), cii
bién phan tir dé tao ra cdc phan tir cé hoat tinh
sinh hoc mdi véi hiéu qua dng dyng cao hon.

Tuy nhién hdu hét cdc nghién citu TI & ho
bdu bf cling nhu cdc ho khdc déu tap trung vio
céic TI & hat chin sinh 1y, V1 vy, cho dén nay,
con {t biét vé qud trinh sinh téng hop, qué trinh
tfch lu§ TI & hat va con it ddn liéu thyc nghi¢m
vé vai trd clia chiing & thyc vat. Hiéu biét van dé
ndy khong chi ¢6 ¥ nghia khoa hec ma con c6 y
' nghia thyc tién dé nang cao hi¢u qua sir dung va
khai thdc cdc TI clia ho bdu bf.

Céc nghién citu clia chiing toi truc day &
Cucurbita pepo var.patisonnina (CPP) [9] la
cong trinh d4u tién nghién cttu cé h¢ théng cdc
TI & cde phdn Khdc nhau clia qua, & cdc giai
doan phit trién khéc nhau clia hat tir lic hinh
thanh dén khi ndy mém (8, 9] ciing nhu & hat
aloron clia ndi nhil hat [7]. Céc két qua thu duge
da déng gép din litu cho cdc vén dé d& neu.
Huéng nghién cttu trén cling di duge tiép tuc
mot phdn véi cdc hat clia cdc lodi khdc thude ho

Pai hoc Montpelier I

bdu bf khéc clia Viét Nam nhu muép déng [12],
muép huong, mudp An Do (14, 15).

Hat gdc tréng thugc loai gidu TI nhét trong
s@ cdc hat clia cdc loai ho bdu bf dd nghién city,
vl vay, bén canh céc nghién cttu khai théc st
dung cdc PPI clia hat gdc [10, 11], cong trinh
ndy gidi thiéu k&t qud nghién cttu TI trong qué
trinh phét tri€n clia hat géc nhim gép thém dén
liéu dé tim hiéu qud trinh sinh tdng hop TI & hat,
mot vén dé cdn {t duge chd ¥ nghién citu,

I, PHUONG PHAP NGHIEN CUU

1. Nguyén lléu

- Hat gtic non: tudi hat dugc tinh tir Iic hoa
nd, sau khi thu vé gitr & -20"C.

- Dich chiét (DC) hat: hat nghién mijn chiét
bing axit percloric 0,15 M, do thé tich déng thé,
ly tam 10000 vdng/phit, 18y djch trong, diéu
chinh dung djch dén pH = 7,0 bing dung dich
KOH 0,1 M, ly tam thu djch trong dé phan tich.
Qué trinh nghién hat vi chuén bj DC, 1§ tam
déu thyc hién & diéu ki¢n lanh.

- Céic hod chit c6 d¢ sach tinh khiét.
2. Phuong phép

Xdc dinh protein theo phuong phdp Lowry
(6], ding albumin huyét thanh bo lam chét
chudn. Hoat do ttc ché tripxin (TIA) duge xdc
dinh bing hiéu s6 hoat d¢ enzim trudc va sau
khi xir Iy enzim véi dung dich c6 chita chat ic
ché trong 10 phit. Hogt d¢ proteolitic dugc xdc
dinh theo phuong phdp Anson cdi ti¢n [13],
ding co chét cazein. Ham lugng chét iic ché
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duoc tinh bing don vj (IU): 11U 1a lugng chat itc
ché€ 1am gidm 50% hoat d¢ clia 2 mg tripxin.
Dién di protein theo phuong phdp Leammli [5],
dien di phdt hi¢n cdc bing TI trén gel
poliacrilamit (PAG) theo phuong phdp Hanspal
[2]. Dién di phét hién protein trén PAG c¢6 SDS
vi co chét cazein theo phuong phdp clia
Heussen va Dowdle [3].

Xdc dinh chét kho bing can thuy phén
Scaltec.

II. KET QUA VA THAO LUAN

1. Sur bién ddi chét kho, protein, TIA ciia hat
trong qud trinh phat trién

K&t qua nghién citu cho thdy, trong lugng
hat (cd vo ciing) dat cyc dai vao ngay thit 80-95

ngdy tudi, sau dé gidm dén do quéd trinh loai
nuéc khi hat chin, Ham lugng chat kho clia hat
vio 60 ngay tuéi (hinh 1), dat 80% trong lugng
hat va gitt & mitc 80-90% trong théng tiép theo,

sau dé gidm va gift & mitc 75-80% cho dén 150

ngay tudi.

Ham lugng protein tan trong axit cling bién
déi theo céch tuong ty véi sy bién déi chat kho,
it thay déi ké tir 90 ngay tudi (3/5 thdi gian phét
trién) cho dén 150 ngay tuéi.

Hoat d¢ c ché tripxin (TIA) clla DC hat
non rét thdp, c6 thé dinh lugng duge & hat 25
ngly tudi va tang len nhanh, dat cyc dai vao 70
ngdy tudis(khodng gdn gita thdi gian phat trién),
sau dé tuy c6 tang hodc gidm nhung déu & mic
théip hon hat 70 ngay tudi, dén ngy thit 140-145
méi ting 1en gdn bing hat 70 ngy tudi.
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Hinh 1. Sy bién déi ham lugng chat kho, protéin va TI clia hat géc trong qué trinh phat trién
1. Chat kho, 2. Protein, 3. TIA, 4. Hoat d0 riéng

—m— CKTD (%)
—s— Protein (mg P/g CKTD)

K&t qud trén mdi cho biét sy bién ddi vé
lugng, dé theo di sy bign ddi vé “bo” TI trong
qud trinh phét trién cla hat, ching toi d& sir
dung phuong phép dién di trén gel poliacrilamit
(PAGE). _

Sit dung phuong phdp PAGE c¢6 co chit
khoéng cé mercaptoetanol dé theo déi thanh phén
cdc TI trong DC hat cho thdy:

- & diéu kien khong c6 SDS, di¢n di theo
chiéu tlr (<) = (+) va tir (+) — (=), da phét hién
duge tir DC hat 60-150 ngay tudi déu c6 4 bang
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—x=—==HDR (m IU/mgP)
—0—TIA (IU/g CKTD)

TI chinh di chuyén vé phia catot va 3 bang khdc r
di chuyén vé anot, céic bang TI c¢6 tinh kiém

tang lén rd rét tir 80 ngdy tudi cho dén khi hat |
chin. & DC hat 25-55 ngdy, céc bang TI tach |
nhau khong 6. 4

- 3 diéu kién dién di c6 SDS (anh 1), tat ca
cdc miu déu c6 bang (hodc viing bang) TI chi
y&u véi Rm vao khodng 0,9 (1a TI ¢6 khéi lugng |
phén tir th&p nhat), ti€p dén 1 bang TI c6 Rm =1‘

0,45; bang TI 0,5 cling c6 & t4t cd cdc mlu|
nhung {t hon. Nhin chung, phé dié¢n di TI cla
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Anh 1. Phé dien di TI chia hat géc & cdc nghy tudi khdc nhau

Di¢n di trén PAG ¢6 ca chéft cazein 0,2%, 6 SDS, & diéu kién khong khir (khong cé mercaptoetanol)
(1) hyt gic tir 25-65 nghy twéi, (2) hat gdc tir 70-105 ngdy tudi; (3): hat gdlc tir 110-150 nghy tudi
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DC hat vho khodng 65 ngdy tudi cho dén khi
chin khé giéng nhau; & hat non hon, phé dién di
phitc tap hon, bao gém nhiéu biéng trong d6
déng luu ¥ 12 bang TI véi Rm = 0,67 c6 cudng
do6 bét miu gdn twong duong véi TI ¢6 Rm =
0,45. Viéc khong phét hién duge bang TI 0,67 &
nhiing hat gia, {t nhat cling chimg to ty 1¢ clia TI
ndty bi gidm so véi cdc TI khdc. Nhin chung, c6
thé thdy sy thay déi ty 1¢ gifta cdc TI trong qué
trinh phét trién cla hat géc xay ra rd rét vdo
khodng 65-75 ngay tudi, nghia 1 vao khodng
gita thoi ky phét trién clia hat, gidng nhu dd xdc
dinh dugc & cdc loai ho bdu bf khdc [12, 14, 15].
Tuy nhién chua phdt hién dugc sy chuyén hod
twong hé gifta cc TI nhu & hat CPP [9].

Tém lai, k&t qua trén cho thdy TI (hodc céc
'TI) phén tir th&p nhét véi Rm = 0,9 1a TI chil y&u
clia hat gc chfn dd xuét hién ngay & hat 25
ngdy tudi. Dién di protein (dnh 2) cling nhén
duge keét qua tuong ty, phét hi¢n duge céc bing
protein chil yéu véi cdc gid trj Rm tuong ting véi
cdc bang TI, nhung & viing bang protein c6 Rm
khoang 0,9, d& phét hién dugc 2-3 bang protein
sdt nhau. O hat non hon 75 ngay tudi, phé dién
di phitc tap hon, nhiéu bang protein & ving Mr
16m, ké c& hat 15 ngy tudi. Tuy nhién, & hat 15
ngdy tudi d& khong phét hién duge béng protein
ding v6i Rm khodng 0,9. Ti d6, c6 thé nghi ring
cdc TI phan tir thép (12 nhimg TI chii yéu & hat
gélc chin) xuéit hién & hat sau 15 ngdy tuéi.

2. Téch TI clia DC hat 25 ngay tudi va hat
chin

a) Sdc ky loc gel qua cét Sephadex G-75
Shc ky qua cot Sephadex G-75 DC hat gdc

25 ngay tudi, nhan duge 1dinh TIA tng v6i Ve
= 190 ml (hinh 2); d6i véi DC hat géc chin, thu

duoc 2 dinh TIA tdch nhau khong r8: dinh I c6 §1
Ve = 190 ml, dinh I c6 Ve = 202 ml. Tirdé, c6 f |
thé nghi ring & hat chin ty 1¢ cdc TI phan tir thap |

dd téng lén. Shc ky DC hat 60 ngly wéi clin
nhan dugc séc ky d6 gitng véi hat 25 ngly tu
(hinh khong trinh bay & day) (bang 1).

b) Thu dinh TIA

Tién hanh séc ky qua cot Mono S h¢ théng
FPLC. K&t qué trén hinh 3a, 3b cho thiy phé
protein clia 2 méu ndy c6 nhing sai khdc nhat
dinh: & hat 25 ngay tudi phén protein dugc rit
xuéng & néng do mudi 0,1 M c6 1 cum dinh
protein dugc rit xuéng sém hon céc dinh A va B
clia hat chin. Dya vao thdi gian lwu (retention
time: vi€t tAt 1a rt), & hat 25 ngay tudi khong c6
céc dinh tuong tng véi dinh A va dinh B clia
hat chin. ,

- Phén protein duge rdt xuéng & néng do
mudi 0,2 M clia 2 miu c6 céc dinh tuong tng vé
thdi gian luu nhu nhau (bang 2): cdc dinh C,, C,,
E, F clia hat chfn (hinh 3a) déu c6 hoat tinh it
ché tripxin, ¢6 thé twong tng theo thit ty véi cdc
dinh TIA ¢, ¢, ¢, f (hinh 3b) clia hat 25 ngay
tudi; dinh D tuong dng véi dinh TIA d. Sy sai
khéc chi y&u 1a ty 1é gifta céc dinh: & hat non
dinh f chi€m ty 18 16n hon ci chiém 57% t6ng
protein clia céc dinh trong khi & hat chin dinh
protein ndy chiém hon 15%. Nguoc lai, ¢ hat
chin dinh D va E chiém dén hon 68% t6ng
lugng protein chia cdc dinh, trong khi & hat 25
ngdy wéi ci 2 dinh ndy chi chiém gén 22%
(bang 2).

Bdng 1
Tém tét két qua sdc ky qua cot Sephadex G-75 7
Protein TIA HDR Do
Hat Miu IU/mg h
mg o U % | protein | *%

25 nghy DC 66,0 | 100 86,0 100 1,30 1,00
Woi | guohadex G-75 (dinh TIA) | 299 | 346| 645 | 75 | 215 1,65
LC 241,7 | 100 174,9 | 100 0,80 1,00

Hat chin R
Sephadex G-75 (dinh TIA) | 120,0 | 49,6 | 1588 90 1,32 1,65
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Anh 2. Phd dién di protein clia hat géc & cdc ngdy tudi khéc nhau
Dién di trén PAQ ¢6 DSC & diéu kign khong khir (khong cé mercaptoetanol)
(1) hut géic tir 15-55 ngdy tudi, (2) hat géic tir 60-85 nghy tuéi; (3): hat gc tir 90-115 nghy twél
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Hinh 2. She k¥ qua cot Sephadex G-75, kich thue cot: 2x94 cm, vét téc 32 mi/h,

phan doan 3 ml; thé tich mAu = 5 ml, d¢m axetat natri: 0,02 M pH =5
---x--- Protein ciia hat gic chin '
---0--- Protein ciia hat 25 nghy tuéi
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Hinh 3. Shc ky d6 qua cot Mono S, hé théng FPLC. D¢m natri axetat: 0,005 M,pH=3,6
a: hut gélc chin, b hyt géic 25 ngdy twéi, c: v& chéng 2 d6 thi a va b dé ti¢n so sénh
--- hat gfic chif e hat géic 25 ngy twéi




Céc TI clia céc dinh B, D, E, F cla hat chfn d& duge xéc djnh cdu tric bac I [4] duge mo ta
theo hinh sau:

5 10 ‘l 5 20 25 30 34
MCoTI-I  \SGSDGGVCPKILQRCRRDSDCPGACICRGN - GYCG
MCoTI-I  \SDSDGGVCPKILKKCRRDSDCPGACICRGN - GYCG/
MCoTI-I <ERACPRILKKCRRDSDCPGECICKEN - GYCG
Bdng 2
So sénh céc dinh TIA ciia hat géic chin va hat géc 25 ngay tudi
nhén duge sau khi sidc ky qua cdt Mono S
Hat chin Hat 25 ngy tudi
Néng do NaCl Thosi % tong s6 Dinh ting % téng s6
ciadung dich | pinh | gian luu dinhdugcrit |  véicde | Thoigian | dinh duge rit
g( hit) xufng dcling | dinhcta | luu (phit) | xudng & cling
P néng do mudi | hat chin néng d6 mudi
A o
0.1M B 33,5
C 9,5 3,19
(o 10,5 4,15 ¢ 10,00 4,11
G, 115 2,87 C; 12.n0 9,36
02M C, 13,5 5,75 Cs 14,00 6,36
D 16,5 34,18 d 16,50 6,36
E 20,5 34,18 20,00 15,35
F | 295 15,72 29,00 57,30

v ky hiéu 12 MCoTI-I (B), -II (E) va -III (F).
Céc nghién cttu cling d& xdc dinh dinh D Ia
isofom clia MCoTI-II, dinh F ngoadi MCoTI-III
cdn ¢ dang succimide clia MCoTI-II [4]. D6i
chi€u cdc dinh TIA cla hat non véi céc dinh
TIA cha hat chin, c6 thé nghi rdng & hat 25
ngdy tudi khong cé6 MCoTI-I hofc chi cé véi
lugng rét ft, lugng MCoTI-II cling {t hon
MCoTI-1IL. D€ khéng dinh diéu nay, cdn tiép tyc
nghién citu xdc djnh céu tric bc I clia cde TI &
cdc dinh ¢, d, e, f clia hat non. MCoTI-], -II, -III
c6 khéi luong phan tir twong mg 12 3480,7 ;
3453,0 v 3379,6. MCoTI-I va -II c6 céu tric
vong kiéu néi ddu dudi, bao gém 34 axit amin
trong dé cé 6 g&c Cys tao thanh 3 cdu -S-S-, tuy
nhién ching vin cé nhimg dic tfnh chung clia

cdc TI ho bdu bf, Cau tric vdng cliia MCoTI- I
va -II 1a 14n ddu tién duge phét hign & céc TI
thudc ho bdu bf. Hon nita, theo cdch djnh vj clia
cdc cfu dixunfua trong phén tir, 2 TI nay dugce
dé nghj 14 cdc thanh vién ddu tién clia mot ho
mdi thudc Knottin vdng [1].

IIL KET LUAN

Sit dung céic phuong phép dién di, séc k¥ loc
gel, séc ky trao déi ion ds nghién ctu céc T cla
hat gélc trong qué trinh hinh thanh va phdt trién
clia hat, d& di dén mot s& két ludn sau: '

1. Sy bi€n ddi ham lugng chét kho, protein
tan trong moi trudng axit clia hat tang 1&n tir 15
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ngy tudi dén khodng 60-65 ngdy tudi, sau dé
thay déi khong nhiéu, TIA (tfnh trén g chét kho)
cling tang nhanh tir hat 25 ngdy tudi cho dén
ngay thit 70 (52 IU/g CK), sau d6 c6 xu huéng
gidm, dén ngay thit 140 lai tang lén (49,2 IU/ g
CK)

2. Phé dién di TI cling nhu phé di¢n di
protein clia hat non hon 65 ngay tudi cé nhiéu
bang TI hon cdc hat gid; & hat tir 70 ngay tudi
tr di, s6 bing TI dugc phét hi¢n ft hon nhiéu so
v6i cdc hat non, Cdc TI phan tir thdp nhét va 12
TIdchﬁ yéu clia hat chin d& cé & hat 25 ngay
tudi.

3. Séc ky qua cot Mono S, h¢ théng FPLC
da tdch dugc tir hat 25 ngdy tudi cdc dinh TIA
twong tmg véi MCoTI-III clia cdc hat chin tuy
nhién khdc nhau ré rét vé ty 1&: & hat 25 ngdy
tudi, dinh twong Wng v6i MCoTI-III (vd 'dang
suceimide ctia MCoTI-II ctia hat chin) chi€ém wu
th, Ngodi ra, & hat 25 ngdy tudi, khong phat
hién dugc dinh nao twong tng véi MCoTI-I cla
hat chin.
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STUDY ON THE CHANGE OF TRYPSIN INHIBITORS (TI)
IN THE SEEDS OF MOMORDICA COCHINCHINENSIS DURING THEIR
FORMATION AND DEVELOPMENT

NGUYEN QUYNH UYEN et al.

SUMMARY

Using PAGE, column chromatography to study the qualitative and quantitative changes in TIs from l
developing seeds of Momordica cochinchinensis showed that:

1. The change in dry subtances and proteins increased from day 15 after the flowering (aff.) to day 65 aff.,

then slightly decreased.

TIA (per dry substances ) of the seeds also quickly increased from day 15 aff., to day 70 aff. (52 IU/g dry
substances), then changed to lower level but at day 140 aff., it reached to 49,2 IU/g dry substances.
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2. Electrophoretic patterns of Tls from the younger than 65 days aff. seeds showed much more bands
than those of the over 70 days aff. seeds. The major TIs of the lowest Mr in the mature seeds were also
discovered in the 25™ day seeds.

3. Using chromatography method on sephadex G-75 and Mono S column to fractionate TIs from the seeds
indicated that: in the 25" day seed extract there exist the TIA peaks named e, f corresponding to the
MCoTI_II and MCoTI_IIl of the mature seeds. However, in the young seeds, peak f was the major one while
in mature seeds MCoTI_III was the minor TI as compared with MCoTI_IIl. Moreover, no TIA peak
corresponded to MCoTI_I was found in young seeds.

Ngay nhdn bai: 17-8-2001
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