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TOm tat

Sita ddu nanh la thizc uéng quen thugc. Viéc nang cao ty 1é amino acid trong siza
ddu nanh sé gidp gia tang hiéu qud hdp thu protein. Nghién ciu tdp trung vao viée danh
gid ham hrong amino acid trong mét sé loai sita ddu nanh; hiéu qua thiy phan protein
trong sira khi su- dung bromelin th. Tur do, khao st anh huong cua thoi gian va nhiér do
dén kha nang thity phan cia enzyme. Két qua thi nghiém cho thdy, ty 16 bé sung bromelin
¢ mitc 0,04U/mL siza cho hiéu qud thiy phan protein cao nhdt. Két qua cac thi nghiém
sang loc va téi wu héa danh hwong cua nhiée do va thoi gian thiy phan bang phirong phdp
ddp 1ng bé mat (response surface methodology, RSM) dé cho thdy bromelin thiy phan
protein sifa ddu nanh tét nhat ¢ 60°C trong 276 phat, ham leong amino acid dat 1,20 +
0,04mg tyrosine equivalent (TE)/mL sira.

Tar khoa: bromelin, phirong phdp déap iing bé mat, sita ddu nanh thiy phan
Abstract

STUDY ON USING THE CRUDE BROMELIN FROM PEEL OF PINEAPPLE
TO INCREASE THE AMINO ACID IN SOYA MILK

Increasing the ratio of amino acid in soya milk, a popular drink, will help improve
the protein absorbtion of digestive system. The study focus on assessing the content of
amino acid in some kinds of soya milk; the protein hydrolytic yield of crude bromelin.
On that basis, the optimal time and temperature of the bromelin activity will be
surveyed. The results indicated the bromelin activity of 0.04U/mL soya milk showed the
best hydrolytic yield. Screening suitable parameters and optimizing the effects of
temperature and hydrolytic time by the response surface methodology (RSM) showed
the highest yield of hydrolysing soya milk protein was recored at 60°C for 276 minutes.
The amino acid content of the hydrolysed soya milk gots 1.20 £ 0.04mg tyrosine
equivalent (TE)/mL soya milk.
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1. it van dé

bau nanh (Glycine max L.) thuoc ho Bau (Fabaceae), la loai hat cé gia tri dinh
dudng va kinh té cao. Day 1a mot trong nhitng nguon protein thuc vat dimg dau thé gioi
vé sb luong va chat lwong. Ham luong protein caa dau nanh trong khoang 36-56% trong
lwong khd. Protein trong dau nanh chira hau hét céc acid amin thiét yéu. Cac nghién ciu
khoa hoc da cho thy hat ddu nanh cé nhiéu tac dung tbt cho stic khoe nhu: hd tro phong
chéng lodng xwong, giam cac triéu chitng cua phu nit nhu tién man kinh, cai thién céc
véan dé tiéu hoa cua bénh nhan..., dic biét 12 giam nguy co cho bénh tim mach. Bén canh
do6, hoat chét isoflavones trong dau nanh giap co thé chdng su hinh thanh géc tu do; hoat
chat saponin gop phan lam giam cholesterol trong mau. Hat dau nanh cé thé duogc ché
bién thanh bot dau nanh, dau phy, tao phd, nudc trong, dau dau nanh va pho bién nhat 1a
stta dau nanh. Vai nguén dinh dudng doi dao, sita ¢au nanh 1a mot mén in bd dudng cho
co thé Véi cac tac dung chinh nhu: gitip trai tim khoe manh hon, 1am cham qué trinh 130
hoéa, ngin ngira lodng xuong, bd sung lugng protein can thiét (Cynthia va cs., 2018). Tuy
nhién, dam trong sira dau nanh ton tai cha yéu & dang protein. Diéu nay phan nao di han
ché viéc hap thu cua co thé.

Viéc bo sung protease vao sira dau nanh & mot thoi diém nhat dinh c6 thé gidp thay
phan mét phan protein, hinh thanh cac peptid va cac amino acid tu do, gip thuan loi hon
trong viéc hap thu cia co thé. Str dung cac protease thuc vét nhu bromelin khong chi gip
nang cao ham lwong amino acid trong sira ¢au nanh va con co thé mang lai nhitng huong vi
méi la tir ngudn protein trong cac loai trai cdy duoc sir dung. Nhitng nghién ciru khoa hoc
lién quan dén sira ddu nanh trude day tap trung vao viéc hoan thién quy trinh san xuat sira
va cac loi ich siac khoe ma stra dau nanh mang lai cho nguoi st dung. Viéc st dung giai
phap enzyme dé nang cao ham luong amino acid trong sita dau nanh hién van chua c6 cong
b ndo. Trong nghién ctiu ndy, kha ning thity phan protein trong sita dau nanh ctia bromelin
thd ly trich tir vo dira dugc danh gia; anh huong cua nhiét do va thoi gian thay phan dén ham
lwong amino acid trong sira dau nanh tiép tuc dugc khao sat, tir 46 t6i uu hoa thong sd nhiét
d6 va thoi gian thuy phan dé thu duoc sita co ham lugng amino acid cao nhat.

2. Vat liéu va phuwong phap nghién ciru
2.1. Vit ligu

Enzyme bromelin thd: dugc thu tir dich ép 16p vo trai dia chin, trong tai huyén
Chau Thanh, tinh Tién Giang.

Cac san pham sita dau nanh bao gom Fami Canxi, Nuti, Soya dugc mua tai cac cira
hang tién loi trén dia ban thanh phé Thuan An, tinh Binh Duong.

2.2. Phwong phap nghién ciru
Phurong phdp chuan bj sita ddu nanh
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Rira sach 200g d4u nanh rdi ngdm véi nudc sach trong 8 gio. Trdn qua nudc sdi
trong 10 pht rdi & ngudi; dong 750mL nudc cho vao dau nanh rdi xay nhuyén; thém
250mL nudc vao rdi xay lai 1an hai; ndu s6i dich di xay nhuyén trong khoang 15 phut;
thu duoc sita dau nanh, dé nguodi va dong vao chai.

Phuong phdp thu nhan enzyme bromelin thd

Phan vé trai dira duoc rira sach, dé rao nudc; xay nhuyén va ép lay phan dich; loc
qua vai loc ri tiép tuc ly thm & tc do 5000 vong/phut trong thoi gian 5 phut dé thu nhan
dich. Enzyme bromein thé duoc thu nhan bang cach thém 80mL ethanol tuyét ddi vao
20mL dich dira, giir & 5°C trong 60 phut; ly tdm thu nhan két taa protein va hoa tan lai
vao 5mL nudc cit (Nguyén Phi Tho, 2018).

Xac dinh ham lwong amino acid trong dich thuiy phan

Ham lugng amino acid trong dung dich dugc xac dinh theo phuong phap Lowry
(1951) véi mot s thay doi. Dich thay phan duoc loai bo cac phan lo ling bang cach ly
tam vai tbe d6 5000 vong/phat trong thoi gian 10 phat. Dich sau ly tam tiép tuc duoc loai
bo protein bang cach bd sung dung dich Trichloroacetic acid (TCA) 10% véi ty 18 1:4 roi
loc qua gidy loc. Thém 2mL dung dich C vao 0,4mL dung dich acid amin, lic déu roi dé
yén trong 5 phut; bo sung 0,2mL dung dich thudc thir Folin di pha loang vai ty 1 1:4 roi
lic déu trong 5 phut; thém nudc cat cho du 5mL rdi do mat do quang & bude séng 750nm.
Tyrosine véi cac nong do khac nhau duoc st dung dé xay dyung dudng chuan. Ham luong
amino acid trong dung dich duogc thé hién thong qua dwong lugng tyrosine (tyrosine
equivalent - TE).

X ly thong ké

Céc thi nghiém dugc thuc hién Iap lai 3 Ian. Phan tich ANOVA bang phan mém
Stargraphic Centurion 15. Thi nghiém t5i uu héa duoc thuc hién bang phan mém Modde 5.0.

2.3. B4 tri thi nghiém

Padnh gid ham lwong amino acid trong mét sé loai sita ddu nanh

Ham lwong amino acid tu do trong sita dau nanh 1a mét yéu té cho thay chat lwong
cta san pham, giap co thé hap thu hiéu qua ngudn dam. Céc san pham sita dau nanh
thwong mai va sira dau nanh thir nghiém duoc loai bo protein bang cach két tua voi TCA.
Dich loc duoc kiém tra ham lwong amino acid theo phwong phap Lowry véi chat chuan
1a tyrosine. Cac nghiém thuc duoc 13p lai 3 lan.

Hiéu qua thuy phan protein trong siza dgu nanh cua bromelin tho

Cung véi viéc lua chon loai protease thuc vat phu hop, liéu luong cia mdi loai
enzyme st dung ciing c6 anh huéng nhiéu dén hiéu qua thuy phan. Sita dau nanh thu
nghiém duoc bd sung enzyme bromelin thd véi cac mic 0,02; 0,03; 0,04 va 0,05U/mL
sira. Sau 2 gio thiy phan & nhiét do 45°C, loai bo protein bang cach két tua véi dung dich
TCA. Xac dinh ham lugng amino acid trong dich ly tam theo phuong phap Lowry. Cac
nghiém thurc dugc lap lai 3 1an.
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Anh héng cua nhiér do thiy phan

Enzyme bromelin thd duoc bd sung vao sita dau nanh véi ham lugng 0,04U/mL sita.
Nhiét do thiy phan trong cac nghiém thirc duoc gitr & cac moc: 40°C; 45°C; 50°C; 55°C va
60°C. Sau 2 gio thuy phan, loai bo protein va xac dinh ham Iwgng amino acid trong dich ly
tdm sita dau nanh theo phuwong phap Lowry. Cac nghiém thie duoc 13p lai 3 1an.

Anh huwrong cua thoi gian thay phan

Enzyme bromelin thé duoc bd sung vao sita dau nanh véi ham luong 0,04U/mL
stra. Thay phan ¢ nhiét d6 50°C. Sau cac khoang thoi gian 2 gio, 4 gio, 6 gid, 8 gio va 10
gio, loai bo protein va xac dinh ham lugng amino acid trong dich ly tdm theo phuong
phap Lowry. Cac nghiém thirc dugc lap lai 3 lan.

Toi wu héa thoi gian va nhiét do thity phan protein trong siza ddu nanh bang enzyme
papain thod

Thi nghiém duoc thuc hién theo phuong phap truc giao hai yéu té theo mé hinh
CCF-design. Phan mém Modde 5.0 duoc st dung dé thiét ké va xua 1y s6 liéu thuc nghiém.
Ky hiéu céc bién sé, gia tri ma hoa va noi dung cac nghiém thirc duoc thé hién trong bang
1 va bang 2.

Bdng 1. Ky hiéu céc bién s va gia tri ma hoa

Bién sb Ky hiéu Ky hiéu gia tri m4 hoa
-1 0 1
Thoi gian thay phan (phat) X1 120 240 360
Nhiét do thay phan (°C) X2 50 55 60

Bdng 2. Thiét ké thi nghiém toi weu dnh hweng cua nhiét dg va thoi gian thiy phan

Nghiém thic - Cac bién - Thei gian thay phan (phat) et d‘gog‘)uy phan
N1 1 1 120 50
N2 1 1 360 50
N3 1 1 120 60
N4 1 1 360 60
N5 1 0 120 55
NG 1 0 360 55
N7 0 1 240 50
N8 0 1 240 60
NO 0 0 240 55
N 10 0 0 240 55
N 11 0 0 240 55

Mo hinh phuong trinh hdi quy da thic bac 2 dugc lya chon dé mo ta anh huong cua
c4c nhan t6 lya chon dén duong luong tyrosine (mg/mL):
Y = ap + aiX1 + axXz + a1oXa Xz + a1Xa? + aznXo?
Véi: X1, X2 1a cac bién doc 1ap; ao 1a hé s6 phuong trinh hoi quy; as2 1a hé sé tuong
tac; a11, az2 12 hé s6 bac 2; Y 1a duong lugng tyrosine
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3. Két qua va thao luan
3.1. Ddnh gid ham lirong amino acid trong mgt sé logi sita dgu nanh

Loai bo protein ¢ trong cac san pham sita dau nanh thuong mai va sira dau nanh
thir nghiém biang céach két taa véi dung dich TCA 10%. Dich loc dugc kiém tra ham luong
amino acid theo phuong phap Lowry. Két qua thi nghiém dugc thé hién trong hinh 1.
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Hinh 1. Ham lirong amino acid tu do trong mét sé san pham siza dau nanh.

Cac ky tu trén cac cot biéu thi mirc d6 sai khac ¢ do tin cay 95% (P<0,05).

Céc san pham sira dau nanh kiém tra déu ¢ chtra amino acid ty do. Cac san pham
thuong mai c¢6 ham lugng amino acid tuy do dao dong trong khoang 0,35-0,49mg/mL,
tuong duong vai 20,9-32,6% so0 Véi tong sé protein. Sira dau nanh thir nghiém c6 ham
luong amino acid dat 0,55 + 0,03mg/mL, tuong dwong vai 30,1% so véi tong sb protein.
Su khéc biét nay c6 thé do ty Ié dau nanh sir dung hoic cac cong thac phéi tron khac nhau
gitta san pham ty niu va cac san pham thuong mai.

3.2. Hiéu qua thazy phan protein trong si¢a d@u nanh caa bromelin tho

Cung vai papain, enzyme bromelin thé ly trich tir dich ép trai dira ciing dugc danh
gié hiéu qua thuy phan protein c6 trong sira dau nanh véi cac hoat dong tuong ty. Sau 2 gio
thuy phén & nhiét do 45°C, ham lugng amino acid trong dung dich sau khi loai bo protein
duoc xac dinh theo phuong phap Lowry. Két qua thi nghiém duoc thé hién trong hinh 2.
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Hinh 2. Anh hwéng cia hoat dg bromelin dén kha néng thity phan protein trong sita ddu
nanh. Céc ky tu khac nhau trén cac cgt biéu thi mite dé sai khac ¢ dé tin cdy 95% (P<0,05).
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Khéac véi papain, hoat do enzyme bromelin trong khoang khao sat c6 anh huong nhiéu
toi kha nang thuy phan protein dau nanh. Ham luong amino acid ty do trong sira tang tir
0,68 dén 0,95mg TE/mL khi hoat d6 bromelin bé sung tang tir 0,02 dén 0,04U/mL. Viéc
gia ting hoat d6 bromelin bé sung 18n mirc 0,05U/mL sita khong dem lai hiéu qua khac biét
so vai khi b6 sung & mic 0,02 va 0,03U/mL. Nhitng nghién ciu vé dong hoc ciia enzyme
n6i chung déu cho thiy kha ning thity phan chi gia ting khi hoat 6 enzyme duoc sir dung
trong mot gidi han nhat dinh. Kha ning xuc tac ctia papain ciing thay d6i nhiéu khi thuy
phan protein tir cac ngudn nguyén liéu khac nhau. Bromelin thu nhan tir choi dira thay phan
protein ca trong quy trinh lam nudc mam cho thay mac bd sung tdi wu vao khoang
0,16U/mL dich thuy phan (Tran Céng Hoa, 2010). Trong nghién ctru ndy, muc bd sung
0,04U/mL bromelin duoc st dung dé tién hanh cac khao sét tiép theo.

3.3. Anh hwéng cia nhiét dg thiy phan protein

Enzyme bromelin thé dugc bd sung vao sita dau nanh voi ham lugng 0,04U/mL
sira. Nhiét do thiry phan duoc khao sat tir 40°C dén 60°C, véi mdi nghiém thic cach nhau
5°C. Thoi gian thay phan giir ¢ dinh trong 2 gio. Ham luong acid amin trong sita dau
nanh sau khi thay phan duoc thé hién trong hinh 4.
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Hinh 3. Anh furong cia nhiét dé dén su thaiy phan protein trong siza dau nanh cia bromelin.
Cac ky tir khac nhau trén cac cot biéu thi mize dé sai khac ¢ dg tin cdy 95% (P<0,05).

Nhiét do c6 anh huong dang ké dén kha niang thuy phan protein dau nanh cua
bromelin. Ham lugng amino acid tu do trong sira tang dan khi nhiét do thily phan ting tir
40 dén 50°C. O cac nhiét do thay phan 55°C va 60°C, kha ning thuy phan cua bromelin
chua bi anh hudng nhung hiéu qua thu nhan amino acid khéng khac biét so véi khi thay
phan ¢ 50°C. Trén c4c ngudn co chat khac nhau, nhiét ¢ pht hop nhét cho hoat dong xtc
tac caa bromelin nhin chung khdng cé nhiéu su khéc biét. Trén ngudn protein tir ca tra,
bromelin thuy phan tét nhat ¢ nhiét ¢6 55°C (Nguyén Coéng Ha va cs., 2015). Ddi véi
protein tir ca tap, khoang nhiét &6 phu hop nhét cho kha ning thity phan duoc ghi nhan
tir 55-60°C (D6 Trung Sy va cs., 2013).

3.4. Anh hwong cia thoi gian thiy phan protein

Thoi gian thuy phan duoc khao sat & cac muc 2 gio, 4 gio, 6 gio, 8 gio va 10 gio.
Enzyme bromelin thd dwgc bd sung vao sira ¢au nanh véi ham luong 0,04 U/mL sira.
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Thuy phén ¢ nhiét d6 50°C. Ham lugng amino acid trong dich ly tdm sira dau nanh dugc
thé hién trong hinh 5.
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Hinh 4. Kha nang thiy phén protein trong siza dgu nanh cua bromelin sau cac khodng thoi
gian. CAc ky tir khac nhau trén cac cét biéu thi mize dg sai khac ¢ dg tin cdy 95% (P<0,05).

Trong khoang thoi gian khao sat, ham lwong amino acid trong sita ting dan tir 0 dén
4 gio thuy phén, dat 1,21 + 0,02mg TE/mL. Thoi gian thuy phan kéo dai khong dem lai
su khac biét vé ham lugng amino acid ¢ d6 tin cdy 95%. Viéc duy tri hoat dong & nhiét
d6 cao trong thoi gian kéo dai co thé tac dong phan nao dén do bén caa bromelin. Nghién
ctru cua Biang Minh Hién va cs. (2018) khi sir dung bromelin dé thay phan protein trong
mau ca tra ciing cho thay thoi gian tét nhat 1a 4 gio. D4i voi ngudn protein tir ¢a tra, thoi
gian thuy phan tét nhat cia bromelin chi sau 2 gio (Nguyén Cong Ha va cs., 2015). Tuy
nhién, trén ngudn protein tir ca tap, thoi gian thity phan kéo dai 1én dén 48 gio (Pd Trung
S¥ va cs., 2013). Diéu nay cho thay thoi gian thiy phan phu hop cia bromelin thay doi
rat nhiéu theo thanh phan co chat.

3.5. Toi wu héa thoi gian va nhiée dé thiy phan protein trong siza dau nanh bang
enzyme bromelin tho

Nham tim hiéu tac dong dong thoi cua thoi gian thuy phan trong khoang 120-360
phut va nhiét do trong khoang 50-60 °C, thi nghiém da xay dung cac nghiém thuc theo
nhu mé ta trong bang 1 va bang 2. Céc két qua thu dugc theo quy hoach thuc nghiém bac
2 duoc trinh bay trong bang 3.
Bdng 3. Anh huwéng cuia cac bién dén ham heong amino acid trong siza ddu nanh thiy phan

Amino acid Coeff. SC Std. Err. P Conf. int (£)
content
Constant 1,07947 0,0317506 4,13987 e-007  0,0816177
X1 0,0750001 0,0252679 0,0312219 0,0645932
X2 0,0300001 0,0252679 0,288442 0,0645932
X1*X1 -0,138684 0,0388864 0,016105 0,0999609
X2*X2 0,0463157 0,0388864 0,287087 0,0999609
X1*X2 -0,00249999 0,0309467 0,938748 0,0795511
N=11 Q*= -0,133 Cond. no. = 3,0822

DF =5 R?=0,821 Y-miss =0

R? Adj. = 0,643 RSD = 0,0619

Conf. lev. = 0,95
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Anh huéng cua mdi bién sb trong md hinh héi quy duoc thé hién & bang 3 véi mic
¥ nghia 95%. Két qua cho thay thai gian thuy phan cé anh huong dang ké dén ham luong
amino acid thu duoc. Trong khi d6, nhiét do thiry phan tai cac mbc khao sét lai khdng tac
dong dén ham muc tiéu. Két qua xt ly s6 liéu cho thay tinh hdi quy cua phuong trinh dat
y&u cau véi R? = 0,821 (>0,8). Dua trén két qua xu ly sb liéu, cac tham sb khong co y
nghia (P>0,05) duoc loai bo, phuong trinh hdi quy thu duoc nhu sau:

Y =1,07947 + 0,0750001X; - 0,138684X1?

Trong d6, Y 1la ham lugng amino acid (mg/L); X1 la thoi gian thay phan (°C); X2 la
nhiét do thay phan (phat).

‘ AN

‘\\\\\

Hinh 5. Bé mat ddp 1ng thé hién anh hwong cua nhiét dg
va thoi gian ly trich dén ham heong amino acid

Hiéu qua thu nhan amino acid cao nhat duoc xac dinh théng qua téi wu bang phan
mém Modde 5.0. O thoi gian thay phan 276 phat, nhiét ¢o thay phan 60°C, ham luong
amino acid dat 1,17mg/mL. Tién hanh kiém tra thyc nghiém véi cac thong sé chiét tdi wu
cho thay dich chiét c6 ham lwong amino acid tu do theo duong luong tyrosine dat 1,20 +
0,04mg/mL sira. So véi sita dau nanh truyén thong, viéc xir Iy véi bromelin gitip ting
ham lwong amino acid tu do 1&n 2,04 1an. Ngoai ra, cac chat khang dudng c6 ban chit la
protein c6 thé s& bi thuy phan qua hoat dong cia bromelin, gép phan nang cao kha ning
hap thu chat ¢dam va cac chat dinh dudng khac cho ngudi sir dung.

4. Két luan

Ham lugng amino acid trong sita cao nhat khi bo sung bromelin vai ty I 0,04U/mL
sira. Két qua cac thi nghiém sang loc va téi wu hoa anh huéng cua nhiét d6 va thoi gian
thity phan da cho thay bromelin thity phan protein sita dau nanh tét nhat & 60°C trong 276
phut, ham luong amino acid dat 1,20 + 0,04mg TE/mL sira.
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Loi cam on: TAc gid xin géi loi cam on dén truong dai hoc Thi Dau Mgt da hé tro
mét so trang thiét bj dé thuec hién nghién cizu ndy; xin cam on sir hé trortrong qué
trinh thi nghiém cia cac ban sinh vién nganh Coéng nghé Thuc phdm, bao gom:
Pham Hong Nhuw va Lé Yén Ngoc.
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