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NGHIEN CUU SU DUNG ENZIM PAPAIN THO
TU NHUA PU DU DE THUY PHAN PROTEIN
TRONG BANH DAU PAU NANH

Duwong Thi Hirong Giang*, Nguyén Thi Xudn Dung* va Phan Thi Bich Tram?
ABSTRACT

The aim of this research is to study appropriate conditions for hydrolyzing proteins in
soybean meal by using crude enzim extract from papaya latex. The obtained protein
hydrolysate with high nutritional quality can be applied in husbandry. The results
showed that crude papain extract has strong activites towards soybean meal at optimum
conditions pH 7.0 and temperature55°C. There was almost no difference between the two
experiments with or without interaction of these two parameters. Yielding effect was
maximun at 11.8% coresponding with the ratio of enzim:substrate 0.75:100(w/w),
enzim specific activity 91.12TU/m and time course 24 hours . SDS-PAGE analysis
revealed that soybean meal contained proteins in a range from 14,4-80kDa. These
proteins were diminished during the course of hydrolysis, and after 24 hours the
remaining proteins of the hydrolysate, except amino acids, composed of fractions of
about 14.4-25.0 kDa.

Keywords: papain, soybean meal, protein hydolysate

Title: Studying on hydrolysis conditions of soybean meal proteins by using crude
enzim extract from papaya latex

TOM TAT

Pé tai nghién cuu sir dung enzim papain tho trich ly tryc tiép tir mii du dui d@é thiy phan
banh dau ddu nanh tao san pham co gid tri dinh dudng cao ing dung trong chan nuoi.
Két qua thi nghiém cho thdy diéu kién téi wu cho enzim papain trén co chat banh dau diu
nanh la nhiét @6 55°C va pH 7,0. Bé tri twong tac 2 nhdn té nhiét dg va pH ciing cho két
qua twong tw nhu riéng tirng nhdn to. Véi ti 1é enzim:co chat la 0,75:100 (w:w), hoat tinh
déic hiéu cia enzim la 91,12 TU/mg, thoi gian thiy phdn la 24 gio cho hiéu sudt thily
phadn cao nhat 11,8%. Dién di trén gel SDS-PAGE cho thdy thanh phdn protein trong
banh dau ddu nanh cé trong lwong phdn ti trong khodng tir 14,4-80 kDa.  Sau 24 gio
hdu hét cdc protein cé trong lwong phdn tir cao déu bi thiy phdn va thanh phan trong
dich thuy phdn nhdn dwoc ngoai axit amin la cac polypeptid co trong lwong phan tu tir
14,4-25,0 kDa.

Tir khéa: papain, banh dau dgu nanh, dich thiiy phén protein

1 PAT VAN PE

Mot trong cac enzim c6 ngudn goc thuc vat 1a papain duoc ly trich tir mu trai du
du va dugc tmg dung rong rii trong céng nghé ché bién thuc phim, trong cong
nghiép hoa chat, bao ché dugc pham ... Véi diéu kién khi hau ¢ Viét Nam thi ¢ dau
cling tréng duoc du du, ham lugng mu trong trai con xanh rat nhiéu, vi vay viéc
thu nhan papain rat dé dang, papain v6i hoat tinh cao c6 thé thuy phan protein

1 Vién Nghién ctru & Phat trién Cong ngh¢ Sinh hoc
2B06 mon Sinh 1y — Sinh Hoa, Khoa Nong Nghiép & Sin hoc ing dung
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thanh nhtng peptid ngan va axit amin nén day s& 1a ngudn enzim proteaz phong
pha va ré tlen Bén canh do, trén thi truong thie an gia suc, banh dau dau nanh
dang 13 ngudén dam rat duoc quan tam do c¢6 ham lugng protein cao khoang 41-
50%, nhung do trong thanh phan banh dau dau nanh ngoai protein con cé cac yéu
t6 khang dinh dudng nhu chét Gc ché hoat dong enzim trypsin, cac chat saponin
v.v..., lam anh huéng dén kha ning tiéu hoa cho gia suc nhat 1a cac dong vat non.
Vi vdy, nhim lam gia tang gia tri dinh dudng cua banh dau dau nanh véi ngudn
enzim papain san c6, ching t6i thuc hién dé tai:" Nghién ctru s dung enzim papain
tho tir nhya du du dé thuy phén protein trong banh dau dau nanh " véi muyc tiéu cua
dé tai : Khao sat cac yéu t6 anh huong 16n hoat tinh cua enzim papain trong qua
trinh thiy phan banh dau dau nanh dé xac dinh hiéu suét thity phéan t6i wu .

2 PHUONG TIEN VA PHUONG PHAP
2.1 Phuong tién thi nghiém

Thi nghiém dugc tién hanh tai phong Cong nghé Enzim, Vién Nghién Ciru va Phat
Trién Cong Ngh¢ Sinh Hoc truong Pai Hoc Can Tho.

2.1.1 Vat liéu thi nghiém

Banh dau dau nanh ly trich (An o) mua tai cac cira hang thirc an gia suc, nghién
min bang may nghién mau Retch (buc), trir ¢ -20° C. Trude khi thuy phéan bot

banh dau dau nanh duoc xuﬂ ly’so bd bang cqch them nudc voi ti 1€ 1:3; dun ndéng &
95 — 100°C trong 30 phut dé bat hoat cac chat e ché proteaz trong bot.

Mu du da duge thu nhan tir mot sé nha vuon ¢ Tra Vinh béng cach dung dao vach
tr 5- 7 ranh, chiéu sdu 1- 2 mm 1én bé mat doc trai du da, thu mu vao éng nhua,
trtr lanh. Sau do séy kho trong tu sﬁy & 55°C dén 4m d06 cta nhua kho dat < 8%,
nghién min, r6i trir mau & - 20°C.

2.1.2 B0 tri thi nghiém

Thi nghiém duogc bb tri theo thé thirc 1 hodc 2 nhan té hoan toan ngiu nhién, 1ap

lai 3 1an cho mdi nghiém thirc khao sat cac yéu td anh hudng cta enzim papain 1én

qua trinh thuy phan banh dau dau nanh bao g@)m pH, nhiét do, néng dd co chét va

thoi gian thuy phan. O mdi nghiém thirc ¢6 1 dbi ching (enzim bat hoat) va miu

c6 enzim duoc lap lai 3 1an, liy két qua trung binh.

~ TNI: Khao sat pH tbi uu ctia enzim papain tir 4-10

~ TN2: Khdo sat nhiét do tdi wu cua enzim papain & 8 mirc do: 4°C, 25°C, 35°C,
45°C, 55°C, 65°C, 75°C, 85°C.

~ TN3: Khdo sat twong tac giita nhiét do va pH 1én qua trinh thay phan voi tong
$6 nghiém thic 1a 9, nhan td nhiét do thuy phan c¢6 3 muc do0 25°C, 55°C, 8
5°C; nhan t6 pH ¢ 3 mirc 46 pH= 5; pH=7 va pH=9

— TN4: Khao sat tuong tac giita nong d co chat va thoi gian 1én qua trinh thiy
phan véi tong nghiém thirc 1a 20 v&i thoi gian thay phan 4 mic do: 1 gio, 12
gid, 24 giod, 36 gid va ndéng dd co chat c6 5 murc do: 1gam, 2 gam, 4 gam, 6
gam, 8 gam
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~ TNS5: Khéo sat anh hudng viéc bd sung enzim vao cac giai doan khac nhau 1én
hiéu suat thuy phan.

Chi ti€u danh gia hiéu qua dich thuy phan ¢ cac thi nghiém la x4c dinh ham lugng
dam amin sinh ra & mi nghiém thirc. Riéng thi nghiém cudi cung dé danh gia kha
ning thay phan véi cac diéu kién tdi vu da chon & céac thi nghiém trudc, ngoai chi
tiéu trén con kiém tra phan tram thu hdi vat chit khé va trong lugng phan tir cia
san pham thuy phan bang dién di trén gel SDS-PAGE.

2.2 Phwong phap phan tich

Khao sat ham luong dam tong sb trong nguyén liéu banh dau dau nanh ly trich
bang phuong phap Kjeldahl. Hoat tinh cta enzim papain tai thoi diém khao sat
bang phuong phap Kunitz cai tién, ham luong protein hoa tan bang phwong phap
Bradford (1976). Ham lugng dam amin bang phuong phap OPA (Nielsen, 2001).
Phan tram thu hoi vat chat kho dugc tinh 14 ti 18 % vat chat kho (%DM) cia dich
thity phan chia cho % vat chat kho cta dich thiy phan chua ly tim nhan 100. K¥
thuat dién di trén gel SDS-PAGE (Hames, P.D, 1998). Phuong phdp x4c dinh
trong lwong phén tir cta protein dua trén thang protein chuan cia Biorad, vé& duong
logM cua protein chuan (low range cua Bio Rad). Tl phuong trinh dudng chuin
ta c6 thé tinh dugc trong luong phan tir ciia san pham thuy phan.

2.3 Xir 1y thong ké

S liéu dugc xir Iy theo chuong trinh théng ké Statgraphics va va vé biéu do bang
phan mém Excel

3 KET QUA VA THAO LUAN
3.1 Thanh phan nguyén liéu

Ham luwong dam tong s chiém 7,4% tuong Ung voi ham lugng protein trong banh
dau dau nanh khoang 44,03%. Day la nguon nguyén liéu chira lwong dam kha cao,
két qua twong ddi phu hop vai cac két qua cua Kellems va Church (1998), nén cé
thé xem day 12 nguoén dam phong pht dé tién hanh thuy phan.

Ham luong protein cta dich chiét ma du da twong ddi cao (2,565mg/ml), do day
14 enzim thé nén con 1an nhirng protein tap khac. Tuy nhién hoat tinh ddc hiéu ctia
papain thd kha cao 233,71 TU/ml, twong ing véi hoat tinh dac hiéu riéng 1a 91,12
TU/mg protein, diéu ny cho thay enzim papain tho ly trich tryc tiép tir mii du du
rat manh.

3.2 Két qua khio sat cac yéu t6 anh hwéng 1én qua trinh thity phan protein
banh dau dau nanh véi papain

3.2.1 Két qud khdo sat pH t6i wu ciia enzim

Do phan tng thuy phan dién ra trong thoi gian kha dai (trén 24 gio) dé co duoc
hi¢u suat thity phan cao, nén viéc khio sat do bén nhiét hay d6 bén pH clia enzim
1a diéu can quan tAm. Cac két qua nhan duoc nhu sau:
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Bang 1: Ham lwgng dam amin sinh ra trong qua trinh thily phan va hiéu suit thiy phan &
cac pH khéc nhau

pH 4 5 6 7 8 9 10
Ham luqng dam amin (mgN/g) 5,83 4,23 9,80 1160 563 6,15 6,48
Hiéu suat thuy phan (N%) 7,882 5728 1324 1567° 7,60° 8,31% 8,75

(*) Cac gia tri trung binh co cung chir thi khong khdc biét co y nghia, mirc do y nghia 5%.

Tuy thudc vao ban chat ciia co chat ma pH tdi wru s& khac nhau. Chang han papain
phan tng véi casein & pH t6i wu 1a 7-7,5 véi albumin & pH téi vu 4,5-7,1 va voi
gelatin lai c¢6 pH t6i wu 5,2-6,4 (Nguyén Puc Luong, 2004). Két qua phan tich
thng ké cho thdy v6i co chat banh ddu dau nanh papain hoat dong manh trong
khoang pH 6-7, thé hién hoat tinh thuy phan manh nhéat & pH 7,0, twong (g véi
ham luong dam amin va hiéu sudt thuy phan nhan duogc 1a 11,60 mgN/g va 15,67
%N. Hoat tinh cia enzim thép 6cacpH 4,5, 8,9, 10. Nhu vay co thé xem pH tdi
thich cho hoat dong ctia papain trén co chat banh dau dau nanh 1a 7,0 twong tu
nhu trén casein.

3.2.2 Két qua khao sat nhiét do 161 wu cuia enzim

Vi ti 18 enzim : co chét, pH tdi thich da chon tir thi nghiém trén, trong thi nghiém
nay phan ung thay phan dugc tién hanh ¢ cac nhiét do khac nhau. Két qua nhan
duoc & Bang 2
Bang 2: Ham lwgng dam amin sinh ra va hiéu suit thiy phan & cac nhiét dd khac nhau
Nhiét do °C 4 25 35 45 55 65 75 85
Ham lugng dam 8,30 11,45 1430 1599 16,56 16,42 13,42 13,15
amin (mgN/qg)
Hiéu suat thuy 11,2 1548  19,33° 21,619 2238¢ 22,18Y 18,14° 17,77°
phan (N%)

(*) Cac gia tri trung binh c6 cung chit thi khong khdc biét co y nghia, mirc do y nghia 5%

Két qua thong ké cho thidy do bén nhiét ciia enzim papain kha rong trong khoang
45°C - 65°C, hiéu suat thuy phan cao va khac biét khong y nghia gitra cac nhiét do
nay. O cac nhiét do thap 4°C va 25°C enzim hoat dong yeu hon so véi ¢ 75°C va
85°C. Dibu nay cho thiy papain 14 enzim rat bén nhiét.

Duya theo s0 ligu trong bang 2 c6 thé chon nhiét d9 55°C 1a nhiét do t0i thich cho

hoat dong thuy phan cta papain trén protein banh dau dau nanh.

3.2.3 Két qud khdo sdt sy twong tac giita pH va nhiét do lén hi¢u sudt thiry phan
protein banh dau ddu nanh

Sau khi da khao sat riépg tung nhan tb pH va nhiét d9, va chon ra dugc pH=7 va

nhiét d6 55°C la cac dicu kién t61 uu cho phan Gng thuy phan Khao sat su twong

tac gitra hai nhan t6 nay cho két qua theo phuong trinh & hinh 1véi hé s6 tuong

quan R? = 99,0365% :
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Hinh 1 : D6 thi biéu dién anh huéng ciia nhiét dd va pH dén hiéu suit thiy phin

Két qua trén d thi hinh 1 cho thiy & nhiét 6 55°C va pH trong khoang tir 6 dén 7
cho hiéu suét thiy phan cao nhat. Két qua nay phu hop véi thi nghiém bo tri riéng
cho timg nhan t5. Nhu vay c6 thé khang dinh cac diéu kién pH 7,0 va nhiét do
55°C 1a diéu kién tdi thich cho hoat dong thuy phan cta enzim papain 1én protein
trong banh dau dau nanh. Theo phan tich thong ké thi hai nhan t6 nhiét d6 va pH
tuong tac & muc y nghia la 1%.

3.2.4 Két qua khdo sdt tiong tdc giita co chdt va thoi gian 1én qud trinh thiry phan

Theo dbi anh hudng ctia nong do co chat va thoi gian 1én phan tmg thiy phan dwoc
tién hanh ¢ cac gia tr1 pH va nhiét dg t61 vu chon ra tir cac thi nghiém trén. Keét
qua nhan dugc nhu sau :

Két qua & bang 3 cho thay cung 1 luong enzim néu ting co chat thi hoat tinh thiy
phan ting, diéu nay thé hién qua luong dam amin sinh ra ting (hinh 2), 6 3 ham
luong co chat thap: 1, 2 va 4 gam hoat tinh thity phan thap va hau nhu khong ting
ntra sau 12 gio, ¢ ham lugng co chat 6 gam, sau 12 gio dau phan tng thity phén
manh, lugng dam amin sinh ra nhiéu, sau d6 van con ting nhung khong cao lam.
O ham luong co chit 1a 8 gam. thi luong dam sinh ra trong 12 gio dau twong
duong véi 6 gam nhung sau d6 van tiép tuc ting. Diéu nay co thé 1a do khi ndng
d6 co chat tang thi toc do thiy phan cta enzim sé& ting va dat cuc dai sau 12 gio
khi enzim bao hoa co chit. Trong diéu kién thira co chat va thoi gian thiy phan
kéo dai cac enzim dugc giai phong sé& lai tiép tuc tham gia phan tng thiy phén, do
vay toc d thuy phan van tang.

Tuy nhién, theo tinh toan vé mat hiéu sudt, két qua trén hinh 3, thi khi taing ham
luong co chat, hi€u suat thuy phan lai gidm, do ta tinh hi€u suat dua trén lugng
dam amin sinh ra so véi tong lugng co chat st dung.

V& mit kinh té, dua trén két qua hié¢u sudt thiy phan ta cé thé chon diéu kién ti 1¢
nong dg co chat:enzim la 100:0,75 (w:w) dé€ ti€n hanh phan tng thuy phan.
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Bang 3: Anh huéng chit co chit va thoi gian 1én ham lwong dam amin sinh ra
va hiéu suat thiiy phan

Thoigian Co chat Ham lwong dam amin Hiéu suit thiy phan
(gi0) (¢)) (mgN) (N%)
1 1 1,632 2,212
2 4,392 2,972
4 12,40% 4,19°
6 12,84¢ 2,892
8 13,67¢ 2,312
12 1 7,10°¢ 9,599n
2 13,73° 9,289
4 21,52f 7,27%
6 25,989 5,85¢
8 26,079 4,40°
24 1 8,73 11,80’
2 13,57¢ 9,179
4 23,30 7,89¢f
6 30,19" 6,80%
8 35,77 6,04°
36 1 7,69¢ 10,40"
2 14,12¢ 9,549n
4 26,009 8,78fg
6 34,23 7,71%
8 42,71 7,220€

(*) Cdc gia tri trung binh co cung chir trong cung mét cot thi khong khdc biét co y nghia, mirc d¢ y nghia 5%
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Hinh 2: Biéu dd anh hwéng ciia ham hrgng co  Hinh 3: Biéu dd anh huwong ciia lwgng co chit va
chat va thoi gian thiy phan Ién ham thoi gian 1én hi¢u suat thiy phén
lwgng dam amin

3.2.5 Két qud khdo sat anh huéng viéc bé sung enzim vao cdc thoi diém khdc
nhau [én hiéu suat thuy phan

Theo mot s6 két qua nghién ciru (Whitaker John R. et al., 2003) thi hoat tinh ciia
enzim co thé giam dan theo thoi gian trong qua trinh thay phéan ¢ thé do su tir phan
giai enzim, hay enzim bi bién tinh va mét hoat tinh, sy giam pH hodc san pham sinh
ra cling co thé trc ché hoat dong ciia enzim. Vi vay thi nghiém duoc thuc hién véi
hai nghiém thtre: ddi chung cho enzim vao ciing mot liic va nghiém thuc chia luong
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enzim thanh ba phan bang nhau, bo sung vao ting giai doan 6 gid, 21 gio, 30 giv, va
theo doi qua trinh thiy phan dén 47 gio. Két qua nhan dugc nhu sau:
Bang 4: Anh huéng viéc bo sung enzim vao cac thoi diém khac nhau

Thoigian Ham lwong dam amin  Hiéu suét thily phan % thu hoi vét chat khd

(gi0) (mgN/g) (N%)

Poi chirng B0 sung DPoi chirng B0 sung Poi chirng  Bo sung
0 0,00 0,00 0,000 0,000 36,180 34,903
6 2,09 2,01 2,830 2,713 44,806 41,531
21 2,46 2,55 3,329 3,446 42,256 40,657
30 2,49 2,89 3,363 3,912 42,794 41,266
47 3,22 3,15 4,345 4,262 42,209 41,949

Két qua nhan dugc ¢ bang 4 cho thay khong co su khac biét giita viéc cho enzim
vao cung mot luc hay bd sung enzim vio tung thoi diém khac nhau trong qua trinh
thity phan. Hiéu suat thuy phén tinh theo phan trim thu hoi vat chat kho sau 6 gam
khong tang nira cho thay phan Gng thuy phan da két thuc, tuy nhién ham luong
dam amin van con ting tuy khong cao do cac peptid hoa tan van dugc tiép tuc thiry
phan thanh cac acid amin néu kéo dai thoi gian, nhung téng phan trim chat kho
hoa tan nhin chung 1a khong d6i.

T (e ) ) sy S

S | J 4 J % ; I et TR

97,4 kDa
56,2 kDa — S —
45,0 kDa - — H

31,0 kDa

ﬁm\*llg-4~l‘lnn

la 2a 3a 4a b5a 6a b 2b 3b 4b 5b 6b

Gié:ng 1: Protein chudn (Bio Rad) ; i

Giéng 2 : Dung dich protein banh dau dgu nanh chuwa thiy phan;

Giéng 3,4,5,6 : dich thuy phdn twong ung sau 6, 21, 30, 47 gio.

Hinh 4: Phé di¢n di sy anh huéng cia viéc b6 sung cung 1 hrgng enzim vao cac giai doan
khic nhau lén két qua chay dién di

Pho dién dién di cho ta thay cac protein trong bot du nanh ly trich c6 trong luong

phan tir trong khoang tir 14,4-70 kDa. Két qua dién di cling cho thiy sau 6 gio

phan ung thiy phan cling dién ra cham hon, ngoai bang protein c6 trong lugng

phan tir trén 22 kDa bi thuy phan hoan toan cac bing con lai sau 47gid van chua

duogc thiy phan triét dé. Trong thi nghiém ddi chimg sau 6 gid ta thay hau hét cac

biang protein c¢6 trong luong phan tir tir 31 kDa trd 1én déu bi thuy phan (giéng 3a).

Trong thi nghiém bo sung, ¢ giai doan dau do lwong enzim it hon chi 1/3 so véi

d6i chting nén mirc do thuy phan ciing thap hon, cac bang protein cao phan tir van
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con (giéng 3b). Viéc bd sung enzim sau 6 gio c¢6 tac dung twong duong so voi dbi
chung (giéng 4a va 4b). Sau 21gid cic bing protein ¢ trong luong phén tir cao
hon 22 kDa déu bi thiy phan cho cac polypeptid c6 trong lwong phan tir nhé hon
22 kDa, 20 kDa véi ham luong it ddn qua mau cia cic bing protein nhat dan trén
gel (giéng 5a, 6a), polypeptid co trong lwong phan tir nho nhét 1a 14,4 kDa chiém
ham luong cao nhét.

4 KET LUAN VA PE NGHI

Qua qué trinh khdo sat cic yéu to anh huéng 1én qua trinh thay phéan cia enzim
papain 1én co chat banh dau dau nanh chung t61 rut ra mdt s6 két luan nhu sau:

Papain thd hoat dong manh trén co chat banh dau dau nanh trich ly ¢ diéu kién t6i
uu la nhi¢t do 55°C va pH 7,0. Véi ti 1€ enzim:co chit 14 0,75: 100(w:w), hoat tinh
dic hiéu cta enzim 1a 91,12 TU/mg, thoi gian thuy phan 1a 24 gio cho hiéu suat
thiry phan cao nhat.

San pham thuy phan nhan duoc ngoai cac axit amin con c6 cac polypeptit ¢6 trong
luong phan tir tir 14,4-25,0 kDa. Dé thary phan triét d¢& hon cac polypeptit con lai
can khao séat thém céc diéu kién nhu xa Iy mau trong diéu kién acid hay kiém hay
b sung cac enzim exoproteaz.

C6 the két hop sir dung k¥ thuat dién di va sac ky dé theo ddi qua trinh thiy phéan
va nhan dién cac peptit cd khoi lugng phan ta thap.
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