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1. Md dau

Cay thanh long dugc trong phd bién d nudc ta ciing nhu cac nudc Péng Nam A
khac. Qaa thanh long c6 tac dung giai nhiét, 10i tiéu, nhuan trang [2). Phén #n duge
cua qua chia 82 — 83% nudc, gidu vitamin C va mét sd vitamin nhém B [6]. Cong bd
cua Perez 2005 [6] cho biét nhiéu bé phan cia cdy thanh long trong d6 ¢6 qua con c6 tac
dung lam lién vét thuong d ngudi bi tiéu dudng. Theo nhiéu tac gia, cac chit dc ché
proteinaz c6 thé c6 nhiéu trién vong sit dung lam thude chia nhiu bénh trong d6 c6 cac
bénh lién quan dén vét thuong ph4n mém. Tuy nhién chua cé cong bd nao vé cac chit
dc ché proteinaz cta loai qua qui gia nay. Phan 4n dudc cia qua bao gdm nhiéu hat rat
nho xen 1&n vdi thit qua, rat khé tach riéng, c6 18 vi vy chua c6 eac nghién citu phan
tich riéng vé hat thanh long. D& tim hiéu ky hon vé céc hoat ch&t clia qua thanh long,
ching t6i tién hanh tach riéng hat khéi thit qua va nghién ciu diéu tra so bd cac chit
uc ché proteinaz cua hat.

2. Nguyén liéu va Phuong phap

- Qua thanh long chin tach hat, hong khé & nhiét 49 binh thudng, bao quan trong
ta lanh, diing cho cic 1dn phan tich khac nhau.

- Xac dinh ham lugng chit khé tuyét d61 bing can Scaltex.

- Xac dinh protein theo phuong phap Bradford [1]

- Xac dinh hoat d6 proteinaz: bing phudng phap khuéch tén trén dia thach (diéu
tra sd bo) va phudng phap Anson cai tién [7] véi cd chat cazein.

- Xac dinh hoat d6 dc ché tripxin (TIA), kimotripxin (KIA) ciing thuc hién theo
hai phuong phap trén nhung enzim dugdc u véi dung dich nghién cfiu trong 10 phiit ¢
nhiét d6 phong trude khi xac dinh hoat dé nhu di mé ta trude diy [3).

Cdng trinh duoc hé tro vé kinh phi cia Chuong trinh NCCB, dé tai 621306.

Cha viét tét: DC: dich chiét; DCTL: dich chi&t hat thanh long; D1: dinh 1; D2: dinh 2; HDR: hoat 6 ridng; K. chét («c ché
kimotripxin; KIA: hoat 46 (c ché kimotripxin; LC: dich 16n ¢dl; PA: hoat 30 proteinaz; PAGE: dién di trén gel
poliacrylamit ; TL: thanh long; Ti: ch&t {c ché& tripxin; TIA: hoat 48 Uc ché tripxin; Rm: 40 di déng-
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- Dién di protein theo phudng phap Laemmli [4], gel 12,5%.

- Dién di &€ phat hién tryc ti€p proteinaz, cac chét dc ch& proteinaz: gel 12,6%
dong trang hgp vdi casein, ndng dd casein trong gel 0,1%, dién di khéng c6 SDS, khéng
c6 chat khd, mau khéng xit 1y nhidt.

3. Két qua va thao luan

Két qud phén tich sd b6 qud thanh long cho thdy

Trong lugng | Phdn 4n duge | Dich thu duge | Trong lugng hat Protein (mg)
qua (kg) (gam) (ml) (gam) 8-f] hat
1 670 470 10,8 328,3 3014

@ dich ép nhan duge tit phin thit qua (670g) da bd hat (viét tét 1a s-fj)

K&t qua trén cho thiy hat chi chiém khoang 1,6% trong lugng phdn an dugc cha
qua nhung protein cia hat dat khoang gin 92% protein cia s-fj. Ngoai ra, khi phén
tich dich ép thjt qua ciing khéng phat hién dugc proteinaz, hoat d9 c ché tripxin (TIA)
ciing nhu hoat dé dc ch€& kimotripxin (KIA). Vi viy, chang téi chi tién hanh nghién ciu
véi hat thanh long.

3.1. Ham lugng protein, hoat dd tc ché trypxin (TIA) va kimotripxin (KIA)
cua hat thanh long chiét bing cac dung dich dém khéac nhau

Dé hta chon dung dich chiét cac chat ic ché trypxin (TI), kimotripxin (KI), chiing
t6i da su dung 4 loai dung djch khac nhau dé chiét rit. K& qua trén bang 1 cho théy
khi st dung nuéc Mili Q hay dung dich axit axetic 0,006 M, TIA t8ng 83 ciing nhu KIA
tong 88 trong cac dich chiét nay déu cao hon khi sit dung céc dung dich khéc. Dung dich
dém Sorensen chiét nit dugc nhiéu protein nhat, nhung TIA, KIA déu thip hon so véi
dich chiét bing nudc hay béng axit axetic. Do d6, hoat d6 riéng cua djch chiét bing dém
Sorensen thap hdn khi st dung cac dung dich khéac. Vi vay, dé tinh sach TI hoac KI
cia hat thanh long c6 thé ding nudce Mili Q hoic dung dich a. axetic 0,005M.

Béng 1. So sénh céc logl dung dich khic nhau ding d& chist Tl va KI tir hat thanh long

| TIA KIA
g7T | Dung dich diing aé (Prolt:(i)r;) Hoat 44 téng HOR Hoat 80 téng HBR
chiét rat mg ot s8 (1U/100g miU/mg s6 (IU/100g | miU/mg
gam hat) hat) protein hat) protein
1 | Nuge Miti Q 2831 872.6 237.10 227.9 80,51
2 Eﬁ’g §°’e"s°" SM | 4290 6958 162,19 255.9 50,65
3 SQOZ'M":L" ;"5‘9‘" 2925 626,2 214,10 188,9 64,58
4 | Axit axetic 0,005M 3315 8726 202,48 238.9 72,05
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Theo ké&t qua nghién citu ciia chiing téi, ham Iugng chit khé ctia hat thanh long L:a
91% do d6, néu tinh ham ludng protein trén chit khé sé bing 3,1%.

3.2. So sanh phd dién di protein cha 4 loai dich chiét

Rm 4 3 2 1

Hinh 1. Ph3 dién di protein hat thanh long (TIL)
trong cac dung djch chidt khac nhau

Nude Mili Q

Dung dich 4&m Sorensen 1/15M pH 6,5
Dung dich dém Natri axetat 0,02M pH 4,5
Dung dich axit axetic 0,005M

(ghi chii ndy dung cho ca hinh 2 va 3)

oo MR [y

PA

g L]
Hinh 2. Ph3 dign di PA cda hat TL trong e sl i
4 dung djch chiét khac nhau ung dich ¢ dcnhau

Dé so sanh ti€p kha nang chiét rit protein cia cac dung dich trén, da tién hanh
dién di protein c6 trong 4 loai dung dich trén. K&t qua trén hinh 1 cho th&y phd dién di
protein cua cac dung dich tuong ty nhau.

3.3. So sanh phd dién di PA, TI, KI cta 4 loai dich chi&t

Su dung phudng phap dién di trén gel polyacril;almit 12,5% ddng trung hgp vdi cd
chit cazein 0,1% la phudng phap nhay, cho phép phat hién truc ti€p proteinaz, cac chit
c ché proteinaz ti dich chiét nguyén liéu ma khéng cdn phai tinh sach. Sau khi dién
di, git gel trong diéu kién thich hgp, d vi trf c6 proteinaz, casein trong gel sé bi phén
giai, gel khong bit miu khi nhuém véi Coomasie Blue, tao thanh nhiing bang sang trén
nén gel miu ddm. K&t qua trén hinh 2 cho thay tét ca 4 loai dich chiét déu c6 mot bang
séng, ching t3 hat thanh long c6 proteinaz.

Tap chi Khoa hoc DHQGHN, KHTN & CN. T00il, S6 1, 2007



Nghién ctru c4c chit dc ché tripxin (T1) ... 29

Pién di cac TI c6 trong dich chiét (hinh 3) da phat hién dugc 2 bang TI (bing mau
dam hon nén gel): bang chinh ¢6 dé di déng (Rm) = 0,97, bang nhé ¢6 Rm = 0,53. Diéu
nay ching té phan 1én cac TI cha hat thanh long c6 thé c6 tinh axit va c6 khéi lugng
phén ti thip. Két qua dién di song song vdi céc protein chuén (khéng trinh bay d day)
cho thdy bang TI/KI chinh ¢6 khéi lugng phén ti thap hon 14,4 kD.

Dién di KI cting nhan duge phd dién di tuong ty véi phd dién di TI.
Tu cac két qua trén, trong cac thi nghiém tiép theo ching tdi da st dung nude
Mili Q dé chiét rat TI va KI cta hat thanh long, vita don gian va ré tién.

3.4. Sic ky qua cot Sephadex G-25

Dé so bj tach timg phén céc protein cia dich chiét, da tién hanh sic k¥ qua cot
Sephadex G-25. Can bang cot va chiét rnit protein bang dung dich axit axetic 0,005M,
pH 4,5. Xac dinh protein trong cac phdn doan thu dugc bing phuong phap Bradford,
nhin duge 2 dinh protein (hinh 4), k¥ hiéu 1a D1 va D2 theo thd ty duge nit xuéng cot.
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Hinh 4. Sdc ky miu TL qua cdt Sephadex G-25

Kich thuSc clia cft: 1,2x55cm ; van 8¢ 17mil/h ; thé tich m&i phan doan 1ml
—+¢—protein: ODg,.., (xac dinh thdo Bradford)

D1 1a dinh chinh (bang 2), c6 thé tich rat la 38ml (tuong duong V, cia
ridonucleaz); V, cia D2 1a 54ml (trudc mudi 11ml). Nhu vay D2 c¢6 thé 1a cac
p:otein/polypeptit c6 khéi lugng phén tit th&p hon D1. K&t qua trén bang 2 cho thiy
T’A cua D1 gdp hon 3 14n TIA chia D2. Tuy nhién, tong TIA cta ca 2 dinh D1 va D2
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ciing chi bing 73,1% TIA cta dich 1én c6t, do dé hoat d6 riéng cia ca 2 dinh D1 va E)2
déu bi giam so vdi dich 1én c6t. Phai chang TI cia hat thanh long khong bén ? Hoat cd
e ch& kimotripxin lai khéng bi gidm va tap trung 6 D1: KIA cia D1 chiém dén 98%
KIA ctia dich 1én cdt, g&p khoang 10,8 14n KIA ctia D2; hoat 43 riéng cia dinh nay timg
1én gin 1,6 1in so vdi dich 1én cdt. Nhu vay, dé tinh sach KI tir hat thanh long chi céin
thu D1.

Dién di protein cia dinh 1 va dinh 2 cho thiy bang protein ¢6 Rm=0,97 chi€m ti
1& 16n (hinh 5). Dién di TI (hinh 6) chitng té bing protein vdi Rm = 0,97 ¢6 hoat tinh iie
ché tripxin. Dién di KI (hinh 7) dd phat hién dugec D1 va D2 déu cé bing KI véi
Rm = 0,97, ngoai bang nay, D2 cén c¢6 thém 1 biang KI nhé vdi Rm =0,53, giong vdi DC
1én cdt (cot 1, hinh 7).

Bing 2. Tém tit kat qua sic ky dich chiét hat thanh long qua cét Sephadex G-25

Prolein TIA KIA
mg | % miu % HER Sélan | miu % HBR S6 1an tinih
Mau miU/mg |tinh sach miU/mg sach
proteln protein
Dich chiét hat
TL a3 oo dac 81,60( 100 | 20592 | 100 252,35 1 3488 100 42,74 1
Sau qua cit
Sephadex
G25
Pinh 1 51,00 62,5| 11 494| 558 22537 0,893 3 425| 98,2 67,15 1,57
Pinh 2 30,30| 37,5 3577 17,3 116,89 0,.463| 316| 9,0 10,33 0,24

0,94
N
0,97
Hinh 5. Phé dién di protein ctia DCTL Hinh 6. Phé dign di TIA cla DCTL qua cét G25
qua cot G25 1.DCiéncdt; 2. D1;3.D2;
1.DCléncdt;2.01;3.82; 4. DC I&n cdt pha loang

4. DC lén cdt pha loang

Tap chi Khoa hoc DHOGHN, KHTN & CN, T XX, S6'1, 2007
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Rm

KIA
0,538

KIA :
(0,97)

Hinh 7. Phé dién di KIA cGa DCTL qua cdt G25 Hinh 8. B1 DCTL qua ¢t G25 (rc ché sinh
1.LC ; 2.1 ; 3.2 trudng cua Pseudomonas aeruginosa

K&t qua kiém tra hoat tinh khang khuén (hinh 8) cho thiy: ngoai hoat tinh c ch&
tripxin, kimotripxin, D1 cén ¢é tdc dung dc ché sinh trudng cia Pseudomonas
aeruginosa phan lap tif mu vét thuong bong cua bénh nhan.

4, Két luidn

- Ham lugng protein hoa tan clia hat thanh long vao khoang 3% chAt khé cua hat.

- Hat thanh long c6 proteinaz va céc chét dc ché& tripxin(TI), kimotripxin (KI). Dé
chiét rit TI, KI tit hat thanh long va tiép tuc tinh sach, nén ding dung dich axit axetic
0,005M ho#c nude MiliQ.

- Phé dién di TI, KI caa dich chiét tit hat thanh long kha giéng nhau vé s§ bang,
36 di dong ciing nhu ti 1& gida cac bang: c6 2 biang TI/KI, bang chinh c6 46 di dong
nhanh hon véi Rm = 0,97; bing phu c6 d$ di dong vao khoang 0,63.

- Séc k¥ qua c6t Sephadex G-25 nhan dugc 2 dinh protein (x4c dinh theo
Bradford), dinh 1 (D1) 1a dinh chinh, c6 TIA gép hon 3 1dn va KIA gdp khoang 10,6 14n
d dinh 2 (D2).

- D1 ¢én ¢6 hoat tinh ¢ ché sinh trudng ctia Pseudomonas aeruginosa phan lap tit
mu vét thuong bong cua bénh nhén.

Tar chi Khoa hoc DHQGHN. KHTN & CN, TXXIl, $6'1, 2 97
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STUDY ON TRYPSIN INHIBITOR (TI) AND CHYMOTRYPSIN

INHIBITOR (KI) FROM SEEDS OF BLUE DRAGON (HYLOCEREUS

UNDATUS (Haw.) Britton & Rose)

Hoang Thu Ha, Pham Thi Tran Chau

Center for Biotechnology, Vietnam National University, Hanoi

Blue dragon (or strawberry pear) plants have been widely planted in Viet Nam

and other countries of South East Asian region. Their fruit juice has been enjoyed as a

cool drink, Moreover, the wound healing properties of fruit pulp have also been found

recently. Hence, it is worthy to investigate biochemical components of this fruits. [n

this work, we focused on trypsin and chymotrypsin inhibitors of seeds separated frcm

edible portion of fruits.
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The obtained results indicated that soluble proteins content of the seeds was
around 3% of dry substances of seeds. By using several methods documented that H.
undatus seeds containing proteinase, trypsin inhibitors and chymotrypsin inhibitors,
which could be extracted by either Mili Q water, or acetic acid 0,005M, Sorensen buffer
pH 6.5, natri acetate buffer pH 4.5. The total and specific inhibitory activity in the first
two extract solutions were higher than those of the later ones. However, the
electrophoretic patterns of protein, PA, TI and KI from these 4 seed extracts were
rather similar: one PA band and two inhibitor bands on polyacrylamide gel
copolymerized with casein were detected. The mobility (Rm) of the major TI/KI band
was around 0.97 and that of the minor TI/KI was around 0.53.

By fractionating seed aqueous extract on Sephadex G-25 column, two protein
peaks were obtained, designated as D1 and D2. Both of them exhibited inhibitory
activity against trypsin (TLA) and chymotrypsin (KIA). Moreover, inhibitory activity
concentrated on peak 1: TIA and KIA of D1 were higher than those of D2 three- and
tenfold, respectively. It is interested that D1 also inhibited growth of Pseudomonas
aeruginosa isolated from pus of patient’s infected burn wound.

Tep chi Khoa hoc DHQGHN. KHTN & CN. T.XAaMN. $6'1. 2007



