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ANH HUONG CUA MOT SO THONG SO CONG NGHE LEN
QUA TRINH SAN XUAT CHE PHAM PROBIOTIC GIAU
CAROTEN-PROTEIN TU PHE LIEU TOM SU DUNG
HON HOP Bacillus subtilis C10 va Lactobacillus fermentum TC10

Do Thi Bich Thay*, Lé Thi Thanh

Khoa Co khi — Cong nghé, Truong Dai hoc Nong Lam, Dai hoc Hué, 102 Phung Hung, Hué, Viét Nam

Tom tit. Trong cong trinh nay, ching t6i da nghién cttu xdc dinh mét sd thong s6 cong nghé
thich hgp dé€ thuy phan va 1én men phé liéu tdm (PLT) trong quy trinh san xuat ché€ phadm
probiotic giau carotenprotein tit PLT bang chung B. subtilis C10 va L. fermentum TC10. Két
qua cta cdéng trinh lam tién dé cho nghién cttu xt ly PLT két hop hai ch&€ pham vi sinh
nham tao ra ché pham probitic giau caroten-protein. Cac thong s& cong nghé thich hop ¢
xtt ly PLT trong quy trinh san xuét ch€ phdm probiotic giau carotenprotein tir PLT la ty 1é
phoi tron cta chung B. Subtilis C10 va L. fermentum TC10 vao PLT la (1:2). Nhiét d6 va thoi
gian 1én men ctia hén hop PLT twong ting 1a 35 °C va 24 gio.

Tw khoa: B. subtilis, L. fermentum, 1én men, phé liéu tom, probiotic

1  Datvan de

Viét Nam la mét nudc nong nghiép c6 nganh chdn nuéi phat trién va c6 déng gop rat 1on
vao sy phat trién kinh t€ cua dat nudce. Vi vay, van dé nang cao nang suat, chat lwong san pham
va cai thién moi truong chdn nudi rdt dugc quan tam ¢ Viét Nam hién nay. Viéc lam dung
khang sinh ctia nguoi chdn nu6i dang tro thanh van dé nan giai. Hé qua la luong ton du khang
sinh c6 trong thwe phdm khong chi anh hwong dén vat nudi ma con nguy hai dén stic khoe con

nguoi khi tiéu thu thuec phdm.

D€ han ché va tién tdi loai bo khéng sinh trong thiic dn chdn nudi, st dung probiotic 1a
mot trong nhitng giai phap thay thé khang sinh quan trong. Probiotic 1a nhitng vi khuan c6 ich
hodc ndm men khi dwa vao co thé mot liéu lwgng vira du s€ san sinh ra cac enzym tiéu hoa, cac
vitamin va cac chat c6 hoat tinh khang khudn, tao ra nhiing tac dong tich cwc d6i véi qua trinh
tiéu hoa, gitp hdp thu dudng chat t6t hon [13].

Cac loai Bacillus va Lactobacillus dwoc xem la mdt trong nhitng d6i twong giau tiém nang
dé san xudt probiotic. Do Bacillus khong chi ¢6 kha nang sinh bao tr d€ chdng chiu véi diéu

kién moi trueong bat 1oi [18, 24], ma con co thé sinh chat khang sinh, chat khang khuan kim ham
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vi sinh vat (VSV) gay bénh [24]. B. subtilis sinh ra rat nhiéu loai enzyme, ddc biét la o amylase va
protease kiém c6 gid tri cao; ngoai ra B. subtilis c6 kha nang sinh ra riboflavin (tién vitamin B2)
[1]. Lactobacillus dwoc biét dén la nhom vi khuan c6 chitc nang probiotic ¢d nhiéu tac ddng cd loi
cho sttc khoe con nguoi cling nhw dong vat. Kha nang sinh tong hop bacterioxin ctia vi khuan
lactic lam cho chung tic ché€ cac vi khudn gay bénh duong rudt [8]. L. fermentum la vi khuan cd
kha nang chong chiu trong dich da day, dich rudt non, khang cac vi sinh vat gay bénh, tang

cuong hé mién dich, téng kha ndng khang oxy héa [14-16].

Trong cong nghé ché bién thuy san xuat khau ctia Viét Nam, cong nghé ché bién tom tao
ra mot luong 16n phé thai ran bao gom dau tdm va voé tom, thuong chiém 50-70% nguyén liéu
ban dau. Phé liéu tom (PLT) la nguén cung cap protein, chitin va carotenoids [17]. Trong d6,
carotenoid duoc biét la mot chdt mau ty nhién an toan cho cac nganh cong nghé thuwc pham,
duoc pham va my pham. Gan day, nhiéu phuong phap da duoc st dung dé tach chiét va thu
nhén cac ché€ phdm dam giau carotenoid. Chung c6 thanh phéan chinh la protein va carotenoid &
dang phtic hgp caroten-protein va c6 nhiéu trong phé liéu giap xac (tdm hum, tdm st, tdm chi,
tom thé chan trang) va mot s§ phé liéu hai san khac. Viéc tach chiét chting khong chi thu nhan
duoc cac san phdm co gid tri gia ting ma con giam thiéu & nhiém mdi truong [4,12]. Vi vay,
nghién ctru thiiy phan va 1én men PLT bang phuong phap vi sinh vita thu hoi dwoc ham luong

caroten-protein vira tdch dwgc luong chitin dang ké [5].

Trong nghién cttu nay, chung t6i xac dinh mot s6 thong sd cong nghé thich hop dé thuy
phan PLT bang B. subtilis C10 va 1én men phé liéu nay bang L. fermentum TC10. Gia tri dinh
dudng cua cua san pham sau khi xtt ly duoc danh gia thong qua mat do t&€ bao song, kha nang
khang oxy hoéa, hoat 0 enzyme ngoai bao protease va ham lwong amino acid ti do thong qua
ham lwgng nito formol. Két qua cua céng trinh lam tién dé cho nghién cttu két hgp hai ché

phdm nay nhim nang cao gia tri st dung ctia PLT.

2 Nguyén liéu va phwong phap

21 Nguyén liéu

Phé'liéu tom duoc cung cap boi Cong ty C6 Phan Chan Nudi C.P. Viét Nam — Chi Nhanh
bong Lanh Thira Thién Hué. Yéu cau phé liéu phai twoi, khong ¢ mui la, khong bi bién do,
khong 1an tap chat. Phé liéu sau khi 14y cho ngay vao thung x8p cach nhiét chira nuéc da va van
chuyén ngay vé phong thi nghiém. Phé liéu trude khi st dung duoc rira sach, dé rao trong thoi
gian 5 phut. Trong treong hop chwa lam ngay thi rita sach, déng goéi va bao quan dong &
—20 °C.

Chung B. subtilis C10 va L. fermentum TC10 dwoc cung cap boi Phong thi nghiém vi sinh,
Khoa Co khi — Cong nghé, Truong dai hoc Nong Lam Hué, Dai hoc Hué.
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2.2 Phwong phap

Phan tich vi sinh vat va héa sinh

(1) Xdc dinh s6 té bao song trong sdn phdm bing phwong phdp dém khudn lac trén dia
thach:

* Xdc dinh s6' lwong té'bao séng doi véi vi khudn lactic:

Mau thi nghiém chtra t& bao VSV duoc dong héa va pha loang thap phan. 1 mL dich
pha loang thich hgp dwoc cho vao dia petri vo trung va tron voi moi treong MRS agar o
43 °C. Sau khi 16p méi treong tht nhat dong, 16p méi truong MRS agar tht hai duoc d6
l1én cho dén khi kin bé mat. S6 lwong t€ bao sdng dugc xac dinh béng ciach dém sd khuan
lac phat trién trén cac dia cé s8 lwong nam trong khoang 50-250 sau khi t & 37 °C trong
48 gid. Tong s6 vi khudn lactic trong 1 mL mau thit dwoc tinh theo cong thic (Phuong
phap Koch):

N=1 ¢
TV Ty + 01omy)-d

trong d6 N la tong s6 vi khuan sdng cé trong 1 mL mau tha (CFU/ mL); Y.C 1a tdng sd
khuan lac d8m dugc trén tat ca cac dia da chon; V 1a thé tich cdy trén mdi dia (mL); n1 la
s0 dia cua dam d¢ pha loang tht nhat duoc gitr lai; n2 1a s6 dia cia dam dd pha loang tha

hai duwoc gitr lai; d 1a hé s6 pha loang cua dam do pha loang thit nhat
* Xdc dinh s6 lwong té'bao song d6i véi vi khudn B. subtilis:

Mau thi nghiém chtta t& bao VSV dugc dong hoéa va pha loang thap phan. 0,1 mL
cia do pha loang thich hop dwoc dan déu trén dia thach cha mdi treong thach thit-

petone. S8 t€ bao s6ng duoc xac dinh nhu déi véi vi khuan lactic.
(2) Xdc dinh hoat dg protease bang phwong phdp Ason cdi tién

Hoén hop phan tng thuy phan gom dung dich enzyme va dung dich casein 2,0%, ty
1é 1:2 dwoc 1 & 30 °C, 10 phut; phan tng dwoc két thuc bang cach cho dung dich axit
tricloacetic (TCA) 5,0% theo ty 1& 5 thé tich dung dich axit cho 1 thé tich enzyme vao hon
hop phan ting; dich ndi thu dugc sau khi ly tam dugc sit dung dé€ thuc hién phan tng tao
mau voi thude th Folin 0,2N ¢é médt Na2COs 6% (ty 1é dich n6i: dung dich Na2COs: Folin
0,2 N = 1:4:1). Mau d6i chting duwgc thuc hién dong thoi bang cach cho dung dich
tricloacetic acid (TCA) vao enzyme trudce khi u véi co chat. B9 hdp thu anh sang (OD) ctua
dung dich mau thu duoc sau phan tng duoc do trén may quang pho ké ¢ budc séng 750
nm. Duwa vao d6 thi chuén tyrosine d€ tinh san phdm tao thanh twong tng dudi tac dung
cua enzyme. Mot don vi hoat do protease (HP) dwgc dinh nghia la lwong enzyme ma
trong mot phat ¢ 300 °C c6 kha ndang phéan giai protein tao thanh cac san phdm hoa tan

trong (TCA), cho phan ¢ng mau twong duwong véi 1,0 umol tyrosine [21].
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(3) Xdc dinh ham lwgng protein téng s6 bang phieong phdp Kjeldahl

Protein trong mau sau khi duoc vé co hda bdi H2SOs dam dic véi chat xtc tac 1a
hén hop K2SOs: CuSOs (10:1) tao thanh NHs. NHs tiép tuc tac dung véi H2SOs tao thanh
(NH4)2SO4. Dung kiém manh NaOH day NHs ttr (NH4)2SO4. NHs dugc hdp thu boi HsPOs
tao thanh (NH4)2B4O7 (amoni tetraborat). Dinh lugng mudi amoni tetraborat tao thanh
bf“ang dung dich H2S040,1N cho dén khi xuat hién mau héng nhat vdi chat chi thi tasiro
[10].

(4) Xdc dinh ham lwgng nito formol bang phwong phdp chudn d¢

Amino acid hoa tan trong nwéc ¢é tinh chdt mudi noi phéan tt, cdc nhém amino va
carboxyl trung hoa 1an nhau. Nhém —COO ctia amino acid bi can trd boi cac nhém amino
nén khong thé chuén dd truc ti€p duwgc. Trong fomandehyd, cdc nhém amino cuia amino
acid phan tng véi nhém andehyd cho metylen; két qua ctia phan tng la nhém amino mét
tinh chat co ban ctia nd; nguoc lai, nhoém cacboxyl trong amino acid ton tai dang tu do va
c6 thé chuan d6 duoc. Biéu nay cho phép dinh luong dwoc amino acid ¢6 trong dung dich

nghién ctru [3].
(5) Xdc dinh hoat tinh khing oxy héa bang phwong phdp DPPH

Vé nguyén tac, cdc chit khang oxy hoéa sé trung hoa gdc DPPH bang cach cho
hydro lam giam d¢ hdp thu ¢ budc séng cuc dai va mau ctia dung dich phan tng nhat
dén, chuyén titr mau tim sang mau vang nhat. Gia tri mat d6 quang OD cang thdp ching

t6 kha ning bat gdc tuw do DPPH cang cao.

Quy trinh thuc hién: Lay khoang 20uL dén 40 pL dich chiét tron v6i nude cat d€ dat
thé tich 12 30 mL. Sau d6 thém vao 1 mL dung dich DPPH 0,2 nM, lac déu va dé yén trong
boéng t6i 30 phut. Do d6 hap thu quang hoc 6 bude séng 517 nm [11].

B& tri thi nghiém dé€ nghién cttu ndi dung ctia dé tai

Thi nghi¢m 1 (TN1): Chudn bi mdi treong: can 100g PLT (da xay nho téi kich thudc
0,3-0,5 cm) va 5,2 g bot sin kho [6]. Méi treong dwoc hap tiét trung & nhiét d6 121 °C
trong 20 phut va d€ ngudi trudc khi bé sung 6% sinh khai B. subtilis C10 : L. fermentum
TC10 theo cac ty 1é (1:1, 1:2, 2:1) véi mat d6 sinh khoi ban dau la 106 CFU/mL. Tién hanh
1én men hon hop PLT trong tt 4m & nhiét d6 35 °C trong 48 gio. Sau 48 gio 1én men, hon
hop PLT duoc loc thu phan dich 1ong caroten-protein va loai bo ba phan chitin. Phan dich
long caroten-protein dugc dung dé€ xac dinh céc chi tiéu (méat do t€ bao sdng, kha ning
khang oxy hoa, hoat d¢ protease, ham lwong protein va nito formol). Sau khi xac dinh
dwoc cac chi tiéu cd chdt lwong tot nhat sé chon duwoc ty 1é thich hop dé€ nghién ctru nodi
dung tiép theo.
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Thi nghiém 2 (TN2): Sau khi xac dinh dugc ty 1€ VSV thich hop d€ bo sung vao PLT,
tién hanh khao sat nhiét d6 1én men PLT. Chudn bi méi truong nhu trén; sau khi hap va
dé€ ngudi, VSV duoc b sung theo ty 1é thich hop da duwoc khao sat & TN1. Tién hanh 1én
men PLT vdéi cac mitc nhiét do (30 °C, 35 °C, 40 °C) trong 48 gio. Sau thoi gian 1én men,
hon hop PLT duoc loc va thu phan dich 16ng caroten-protein va tién hanh phéan tich cac
chi tiéu mat do té€ bao song, kha ning khang oxy hda, hoat do protease, ham lwong

protein va nito formol d€ xdc dinh nhiét d6 thich hgp 1én men PLT.

Thi nghiém 3 (TN3): Sau khi xac dinh duwoc nhiét d¢ thich hgp dé€ 1én men PLT, tién
hanh khao séat thoi gian 1én men PLT. Chuén bi méi trudng nhu trén; sau khi hdp va dé€
ngudi, VSV duwoc bo sung theo ty 1é thich hgp da khao sat ¢ TN1 va 1én men & nhiét do
thich hop da khao sat & TN2 v6i cac muc thoi gian (24 gio, 48 gio, 72 gio). Sau thoi gian
1én men, hon hop PLT dwoc loc va thu phan dich 16ng caroten-protein. Phan dich léng
caroten-protein duwoc dung d€ xac dinh céc chi tiéu (mat do t&€ bao séng, kha nang khang
oxy hoa, hoat do protease, ham luwong protein va nito formol). Sau khi xac dinh dwoc cac
chi tiéu sé chon dugc thoi gian 1én men thich hop d€ dich caroten-protein ¢ chat lwong
tot nhat.

Xtr 1y 56 liéu

S6 liéu thi nghiém duoc xtr ly (ANOVA) b;‘“mg phan mém Minitab 17.

3 K&t qua va thao luan

31 Anh hudng caa ty 1é phdi tron B. subtilis C10 va L. fermentumTC10 vao PLT dén chat
luwgng cta ché phdm probiotic giau caroten-protein

Loi dung hé enzyme ngoai bao da dang cua vi khuan B. subtilis TC10 dé€ thuy phan
PLT gitp chuyén héa cdc chat khé tiéu (protein) thanh chat dé tiéu (axit amin). Bén canh
d6, B. subtilis va L. fermentum mang lai nhiéu loi ich cho vat chu boi vi chung c¢6 kha néng
chong lai cac vi khudn gay bénh [20], dong thoi, cac ching nay con lam tang kha nang
mién dich, kha nang khang khudn va giap vat nudi tang truong nhanh [25].

Anh hudng ctia ty 1& phéi tron B. subtilis C10 va L. fermentum TC10 vao PLT dén hoat do
enzyme protease, kha ning khang oxy hda, ham lwong protein va nito formol

Moi treong anh huong rat 1on dén kha nang sinh protease ctuia vi khuan, dich thuy
phan PLT chtta nhiéu dam (0,9%) [9], do vay c6 thé st dung PLT lam moéi treong dé€ vi
khudn 1én men. PLT duoc 1én men bing hai chung B.subtilis C10 va L.fermentum TC10
voi cdc ty 1é phdi tron la (1:1), (1:2), (2:1). Sau khi 1én men 6 35 °C trong 48 gio, hon hop
nay duoc xac dinh céc chi tiéu trong hdn hop PLT (Bang 1).
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Bang 1. Anh huong ctia ty 18 phdi tron B. subtilis C10 va L. fermentum TC10 vao PLT dén hoat d6 enzyme

protease, nang khang oxy hda, ham lwong protein va nito formol

Ty 1€ phéi tron B. subtilisC10 va L. fermentumTC10
Chi tiéu pC 1:1) 12) @:1)
Hoat d6 protease (UI/mL PLT) 5,6 40,118 46,8142 37,8070
Kha nang khang oxy hoa (%) 11,8350 26,908 40,579 23,864
HL protein khtt duwegc (%) 7,6314 55,052¢ 72,4212 62,000°
HL nito formol (g/L) 0,821¢ 1,080° 1,3112 1,101°

S6'ligu c6 cdc chir cdi a, b, ¢ biéu thi sw khdc nhau cd y nghia giita cdc gid tri trung binh theo hang véi p < 0,05

Khi cdy hai chung B. subtilis C10 va L. fermentum TC10 véi ty 1€ 1:2, hoat dd protease
va kha nang khang oxy hda dat duoc sau khi lén men ¢ 35 °C trong 24 gi¢ c6 gia tri cao
nhat (46,814 Ul/mL PLT va 40,579 %) so voi cac ty 1€ 1:1 (40,118 UIl/mL PLT va 26,908 %) va
ty 1& 2:1 (37,807 Ul/mL PLT va 23,864 %) va mau d6i chirng (DC) c6 gid tri thap nhat (5,6
Ul/mL PLT va 11,835 %) (Bang 1).

Theo nhu cac két qua da cong bd, ham luong protein c6 trong PLT dat gia tri cao
chiém khoang 54,4% [17, 26]. Vi vay, khi tién hanh nghién ctu cac ty 1é b6 sung VSV, ham
lwong protein va nito formol thu duoc déu dat gia tri cao. Cu thé, ¢ ty 1é 1:2, ham lugng
protein va nito formol dat gia tri cao nhat chiém 72,421 % va 1,311 g/L; ty 1é 1:1 chiém
55,052% va 1,080 g/L; ty 1é 2:1 chiém 62% va 1,101 g/L va mau DC c6 gia tri thap nhat
(7,631% va 0,821 g/L) (Bang 1). C6 thé khi bd sung mdt lwong VSV thich hgp vao méi
treong PLT thi san sinh ra cac enzyme ngoai bao, dac biét la enzyme protease dé€ thay phan
protein ctia PLT tao thanh cac peptid mach ngan; cac acid amin hoa tan vao dich 1én men.
Con acid lactic s€ phan tng véi CaCOs tao thanh lactatcanxi & dang khong hoa tan [22, 23].
Ngoai ra, acid lactic sinh ra cting c6 tdc dung lam mém protein, hoat hoa protein va thuac
day qua trinh thuy phén, tao diéu kién cho mét s6 protease hoat dong [2, 19]. Nguoc lai,
mau PC ¢6 gia tri thdp bdi vi trong mdi truong PLT khong cé VSV d€ sinh enzyme ngoai
bao protease thuy phan protein, vi vdy ham luong protein trong phan dich long dat gia tri
rat thap.

Anh huéng cta ty 1é phdi tron B. subtilis C10 va L. Fermentum TC10 vao PLT dén mat d¢ t&
bao séng caa ché phdm probiotic

Sau khi 1én men PLT trong 48 gio ¢ 35 °C, mat do t€ bao song cua hdn hop thu dugc
duoc xac dinh bang phuong phap dém khuan lac (phuong phap Koch). Két qua cho thay
hai chung B. subtilis C10 va L. fermentum TC10 phat trién tSt trong moi truong PLT phu hop
v6i két qua da cong bd cua D6 Thi Bich Thuay (2008) [7]. Mat dd t& bao sdng & ty 1é 1:2 dat
gid tri cao nhat (9,680 g CFU/mL) (Hinh 1).
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Mat dé té bao song (Ig CFU/g)

(1:1) (1:2) (2:1)

Ty 1é B. subtilis C10 va L. fermentum TC10

Hinh 1. Anh hudng cta ty 16 phoi tron B. subtilis C10 va L. fermentum TC10
vao PLT dén mat do t€ bao song cta ché phdm
S6'liéu cd cdc chik cdi a, b, ¢ biéu thi sy khic nhau cd y nghia gitta cdc gid tri trung binh véi p<0,05.

Cac két qua nghién cttu ¢ trén (Bang 1 va Hinh 1) cho thdy ¢ sy khdc nhau vé ty 1é
phoi tron cta hai chung vi khudn. Mat d6 t€ bao sdng, kha nang khang oxy hda, hoat do
enzyme ngoai bao protease, ham lugng protein va acid amin déu dat gia tri cao nhéat o ty
1é 1:2.

Qua cac két qua nghién ctu xw ly PLT cta hai chung B. subtilis C10 va L. fermentum
TC10, chung tdi da xac dinh dugc ty 1€ bd sung thich hop nhat cta hai chung B. subtilis
C10 va L. fermentum TC10 la 1:2. Sau khi xt ly PLT va chon ra ty 1é nudi cdy thich hop,
ching t6i tiép tuc khao sat nhiét d6 1én men cua hon hop PLT.

32  Anh hwong ctia nhiét d6 1én men PLT dén chat lugng ctia ché pham probiotic giau
caroten-protein
Nhiét do ctia mdi truong lén men PLT c6 anh hudng 16n dén hoat do enzyme
protease ciing nhu cac chi tiéu mat do té bao sdng, kha nang khang oxy hda, ham luong

protein va nito formol.

Anh huéng ctia nhiét d 1én men PLT dén hoat d6 enzyme protease, kha ning khang oxy
hoéa, ham lwgng protein va nito formol

Trong thi nghiém nay chung t6i khao sat anh huong cua nhiét d6 1én men PLT dén
chdt lugng cua ché pham probiotic giau caroten-protein. Cac gid tri vé hoat d¢ enzyme
protease, kha niang khang oxy hoéa, ham luong protein va nito formol ctia cdc mau thi

nghiém dwoc xac dinh (Bang 2).
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Bang 2. Anh huong ctia nhiét ¢6 1én men PLT dén hoat 46 enzyme protease, kha nang khéng oxy héa,
ham lwong protein va nito formol

Chi tiéu Nhiét do 1én men PLT
30 °C 35°C 40°C 45°C
Hoat d6 protease (UI/mL PLT) 46,6072 49,3922 32,859 30,488
Kha nang khang oxy hoéa (%) 49,8552 41,4492 16,956° 14,299
HL protein khtr dwoc (%) 71,736 72,578 66,0520 64,7360
Ham Iwong nito formol (g/L) 1,222ab 1,3252 1,096 1,036¢

S6'ligu cé cdc chir cdi a, b, ¢ biéu thi sw khdc nhau cd § nghia giita cdc gid tri trung binh theo hang véi p < 0,05.

Khi lén men PLT véi hai chung B. subtilis C10 va L. fermentum TC10, cac gia tri vé
hoat d6 enzyme cling nhu cac san phdm thuy phan sau khi 1én men giam ¢ nhiét d6 16n
hon 35 °C (Bang 2). Hoat do protease trong cac mau thi nghiém 1én men ¢ 35 °C (49,392
UI/mL PLT) cao hon so véi mau 1én men & 30 °C (46,607 Ul/mL PLT) va cé gia tri thdp
nhat ¢ 45 °C (30,488 UI/mL PLT). K&t qua nay phu hop véi DS Thi Bich Thuy va cs (2006)
[6] khi nghién cttu nudi cdy truc ti€p vi khuan B. subtilis d€ loai protein ra khoi phan vo
ctua PLT. Ham luwong protein va nito formol cé gia tri twong ttng véi hoat d6 ctia enzyme.
D&i véi cac mau 1én men ¢ 30 °C va 35 °C, ham lugng protein va nito formol déu dat gia
tri cao va gia tri cao nhéat la & 35 °C (72,578% va 1,325 g/L). Tuy nhién, kha nang khang
oxy hda cao nhat & mau 30 °C (49,855%) va giam dan khi ting nhiét 46 (Bang 2).

Anh huéng ctia nhiét 6 1én men PLT dén mat dé t&€ bao séng cta ché pham probiotic

PLT dwoc 1én men bang cac chting B. subtilis C10 va L. fermentum TC10 theo ty 1& 1:2 véi
cac muc nhiét do 30 °C, 35 °C, 40 °C, 45 °C. Mat do t€ bao sdng trong dich thuy phan sau khi lén
men 48 gid dugc xac dinh bang phuong phap dém khuan lac (Hinh 2). Két qua cho thay sau 48 gid
1én men s3 lugng t& bao ting dang ké. O 30 °C va 35 °C s8 luong t& bao sdng dat gia tri cao nhat
(9,678 1g CFU/mL va 9,690 1g CFU/mL) va khong c6 st sai khac thong ké (p<0,05).

9,75 4
9,7 -

9,65 -
96 - 9.5490
9,55 -
95
9,45 9.417¢
94 4
9,35 -
93 -
9,25
30 35 40 45

Nhiét do lén men(°C)

96782 9.692

Mat d6 &€ bao sdng (lg CFU/g)

Hinh 2. Anh hudng ctia nhiét d6 1én men PLT dén mat dd t& bao sdng ctia ché phdm probiotic
S6'liéu cé cdc chir cdi a, b, ¢ biéu thi sy khdc nhau cd y nghia giita cdc gid tri trung binh véi p < 0,05
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Twr két qua khao sét, chung toi chon nhiét dd 1én men PLT bf“ing B. subtilis C10 va L.
fermentum TC10 la 35 °C trong quy trinh x ly PLT. Két qua nay dwgc chon dé bd tri thi

nghiém tiép theo.

33  Anh huwéng cta thoi gian 1én men PLT dén chét lwgng ctia ché phdm probiotic giau
caroten-protein

b€ tién hanh nghién ctru thoi gian 1én men PLT, chung t6i 1én men PLT béng B.
subtilis C10 va L. fermentum TC10 theo ty 1é 1:2 ¢ 35 °C véi cac mitc thoi gian la 24 gio, 48
gio va 72 gio.

Anh hwéng cta thoi gian 1én men PLT dén hoat d6 enzyme protease, kha ning khang oxy
hoéa, ham lwgng protein va nito formol

Két qua xdc dinh hoat dd enzyme protease sinh ra trong moi truong PLT dat duoc
cao nhdt ¢ 24 gio (52,029 UI/mL PLT) va hoat dd enzyme protease cling dat gia tri cao & 48
gio (51,525 UI/mL PLT) va khong c6 sy sai khac théng ké (p<0,05). Tuy nhién, hoat do
enzyme protease giam & muc thoi gian 72 gio (42,459 UI/mL PLT). Két qua nghién ctru
nay phut hop véi D6 Thi Bich Thuy (2008) khi nghién ctru anh huong cta sy thay thé ham
lwgng protein boi phé'liéu tom trong moi treong nudi cdy 1én men sinh tong hop protease
ngoai bao tir B. Subtilis. Sy giam hoat d0 protease trong moi truong nudi cdy c6 thé€ dwoc
giai thich boi nhiéu ly do khac nhau: khi kéo dai thoi gian nudi cdy, do anh huodng cta
moi treong nhw pH thay do6i, thanh phan méi treong thay d6i do su hinh thanh cac hop
chdt méi ctia qua trinh trao d6i chét cua vi khudn, ham luwong cac chat dinh dudng giam...
lam cho t€ bao vi khuan suy thoai, enzyme bi bat hoat. Hon nita, d6i véi protease con xay
ra hién tuong enzyme ty thuy phan lam cho hoat d6 giam [7]. Céc chi tiéu khang oxy hda,
ham luwgng protein va nito formol déu giam qua titng muc thoi gian. Cu thé, 6 muc 24 gio
kha nang khang oxy hda, ham luwong protein va nito formol dat gia tri cao nhat (44,686%,
71,368% va 1,353g/L) va c6 gia tri thadp nhat 6 muic 72 gio (21,545%, 66,263% va 1,171 g/L)
(Bang 3). K&t qua nay phut hop véi cdng bd tredc day cia D6 Thi Bich Thuy va cs (2006)
[6] khi xac dinh thoi diém két thiic qud trinh loai bo protein tir PLT bang vi khuan B.
Subtilis.

Anh huéng cta thoi gian 1én men PLT dén mat do t&€ bao sdng ctia ché phdm probiotic

PLT dugc 1én men bang chung B. subtilis C10 va L. fermentum TC10 theo ty 1é thich
hop (1:2). Sau cac thoi gian (24 gio, 48 giod va 72 gio) nudi cdy ¢ 35 °C, mat do t€ bao séng
trong dich PLT dwoc xac dinh bang phuong phép phap dém khuéan lac. Két qua cho thdy
cac chung B. subtilis C10 va L. fermentum TC10 phat trién t6t trong moi treong PLT. Mat do
té bao sdng dat gid tri cao nhat ¢ 24 gio (9,702 g CFU/mL) (Hinh 3).
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Bang 3. Anh hudng cua thoi gian 1én men PLT dén hoat dd enzyme protease, kha ning khdng oxy héa,
ham lwong protein va nito formol

Chi tieu _ Thoi gian 1én r.r}en PLT _
24 gio 48 gio 72 gio
Hoat d6 protease (Ul/mL PLT) 52,0292 51,5252 42,4592
Kha nang khang oxy hoéa (%) 44,6862 43,4782 21,545
HL protein khtr dugc (%) 71,3682 68,526 66,2630
Ham luong nito formol (g/L) 1,3532 1,269 1,171b

S6'ligu cé cdc chir cdi a, b, ¢ biéu thi sw khdc nhau cd y nghia giita cdc gid tri trung binh theo hang véi p<0,05.
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9,67 -
9,665

9.688%

9.680°

Mat do t€ bao song (1g CFU/g)

24 48 72
Thoi gian 1én men (gid)

Hinh 3. Anh hudng ctia thoi gian 1én men PLT dén mat d6 t& bao sdng ctia ché pham probiotic
S6'lidu cd cdc chik cdi a, b, ¢ biéu thi sy khic nhau cd y nghia giita cdc gid tri trung binh véi p < 0,05

Céc két qua vé hoat dd enzyme protease, mat do t€ bao sdng, kha nang khang oxy hoa,
ham luong protein va nito formol theo thoi gian (Bang 3, Hinh 3) cho thay c6 sy twong dong vé
thoi gian gitra cac chi tiéu. Nhu vay, ching t6i da xac dinh duoc thoi gian thich hop dé€ 1én men
hén hop PLT la 24 gio.

4  Kétluan

Tt két qua nghién cttu trén, ching t6i da xac dinh duwgc moét sO thong s6 cong nghé dé
thity phan va 1én men PLT bang B.subtilis C10 va L. fermentum TC10 nhu sau:ty 1& phdi tron ctia
chung B.subtilis C10 va L. fermentum TC10 d€ 1én men PLT 1a 1:2; nhiét d6 1én men PLT la 35 °C;
thoi gian Ién men PLT la 24 gio.
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EFFECT OF SOME TECHNOLOGICAL PARAMETERS ON
PRODUCTION OF CAROTENE-PROTEIN-RICH PROBIOTIC
PREPARATIONS FROM SHRIMP BY-PRODUCT BY Bacillus

subtilis CI0ANDLactobacillus fermentum TC10

Do Thi Bich Thuy*, Le Thi Thanh

HU - University of Agriculture and Forestry, 102 Phung Hung, Hue, Vietnam

Abstract. In this study, some optimal technological parameters were identified for the hy-
drolysis and fermentation of shrimp by-product by B. subtilis C10 and L. fermentum TC10.
They are as follows: the ratio between B. subtilis C10 and L. fermentum TC10 inoculated in
the shrimp by-product wasl1:2; this mixture was incubated at 35 °C for 24 hours. The results
of this study could be applied to producing carotene-protein-rich probiotic preparations.

Keywords: B. subtilis, fermentation, L. fermentum, probiotic, shrimp by-product
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