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ABSTRACT

Studying on sour fermentation of dragon stem powder (Hylocerus undatus) by
Bacillus spp. in anaerobic conditions was conducted with main ingredients
including dragon stem powder combined powder of corn and rice bran flour.
Treatments with three ingredients mixed at different ratio, as well as effect of
time (1, 3, 5 and 7 days) and ratio of Bacillus spp. suspension solution (0, 3, 6
and 9%) with starter including 10" CFU/mL were conducted for evaluation of
a process of fermentation. The monitoring indicators are bacterial density, pH
value, volatile fatty acid content, soluble protein and ammonia content. The
results showed that three components including the ratio of stem dragon fruit
powder: corn flour: rice bran powder was 70%: 15%: 15% were fermented
sour by Bacillus spp. suspension solution with starter including 10" CFU/mL
in anaerobic conditions at 37°C for 3 days. The results were also illustrated
that the product of lactic fermentation included a bacterial density of 9.33log
CFUl/g, pH 4.7, the lactic acid content reaching 6.46 g/L, 204 mg/mL of
soluble protein and 0,483 g/kg of ammonia content.

TOM TAT

Nghién ciru 1én men chua bt than thanh long (Hylocerus undatus) ruét tring
bang Bacillus spp. trong diéu kién ky khi dwoc tién hanh véi thanh phan
nguyén liéu chinh la bot than thanh long két hop véi bét bap va bét cam. Céc
nghiém thirc véi thanh phan nguyén liéu dwoc phéi tron theo cdc ty 1é khdc
nhau; ciing nhw anh huong cua thoi gian (1, 3, 5, 7 ngay) va ty I¢ dung dich vi
khudn Bacillus spp. (0, 3, 6 va 9%) voi mdt 56 vi khudn ban dau ciia ché pham
la 10" CF U/mL dugc bo tri dé danh gid qud trinh lén men chua. Céc chi tiéu
theo déi la tong s6 vi khudn, pH, ham lwong lactic acid, protein hoa tan va
ham heong amoniac sinh ra. Hon hop nguyén liéu bét thanh long, bt bdp va
bét cam phoi tron theo 1y 16 70%:15%:15% dwoc bé sung 6% dung dich
Bacillus spp. dé lén men lactic acid trong 3 ngdy ¢ diéu kién ky khi va nhiét
do 37°C da tao tao ra san pha;m lén men chua voi cac gia tri dinh duong bao
gom 9,33 Log CFU/q vi khudn, pH 4,7, 6,46 g/L lactic acid, 204 mg/mL protein
hoa tan sinh ra va 0,483 g/kg ammonia sinh ra.

Trich dan: V& Vin Song Toan, Tao Viét Ha, Nguyén Thi Bao Tran, Nguyén Truong va Nguyén Huynh Khanh
Duy, 2020. St dung bot than thanh long (Hylocerus undatus) dé 1én men chua bang vi khuan
Bacillus spp. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(4B): 61-70.
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1 GIOI THIEU

Ché pham probiotic duoc biét 1a nhitng vi khuan
dudng rudt co loi, tao nén hang rao chéng lai nhitng
sinh vat gay bénh. Nhitng thuc phim 1én men nay
duoc sir dung hang ngay giup vat cha cai thién kha
nang tiéu héa thire an, ting cuong sic khoe, han ché
mot s6 bénh duong tiéu hoa tir d6 1am ting ning suét
va hiéu qua chan nuéi (Heller, 2001). L6p vi khuan
Bacilli ¢6 mat cha yéu trong cac ché pham vi sinh
probiotic vi ¢6 nhiing déc tinh ¢6 lgi nhu: lam sach
moi treong nho kha nédng sinh cac loai enzyme
protease, amylase, cellulase, lipase phan huy cac
hop chét hitu co, kiém soat sy phat trién qua mirc
Cua cac vi sinh vat gay bénh nhu Vibrio, gitr cho moi
trudng & trang thai can bang sinh th (Vi Duy
Giang, 2009).

Cay thanh long 1a mét trong nhiing cay an trai
quan trong hang dau cua Viét Nam. Dac biét dién
tich va san lugng ting manh & 3 tinh trong diém la
Binh Thuan, Long An, Tién Giang noi chiém dén
gan 95% san lugng thanh long ca nudce. Tuy nhién,
hién nay chua co nhiéu nghién ciru tan dung canh
thanh long thai bo dé tao thirc in cho gia stc. Trong
khi d6, phuong phap u chua dé ché bién thic in gia
stic, gop phan du trix thire an thoé xanh da dugc tién
hanh cach day hon 100 ndm. Ngay nay, thirc an bd
sung dang probiotic da tré nén pho bién nhu 1a thuc
an bd sung hang ngay. Thém vao do, doanh s6 gia
tri kinh té nam cua ché pham probiotic theo xu
hudng tang dan tir 3,7 triéu USD trong ndm 2016 va
du doan ting 1én 17,4 triéu USD (tang gap khoang
4,7 lan) trong nam 2027. Vi vdy, viéc tng dung cong
nghé vi sinh dé 1én men chua nhanh bt thanh long
dé 1am thtrc 3n bd sung cho bo can dwoc quan tim
nghién cuu.

2 VAT LIEU VA PHUONG PHAP

2.1 Viatligu

Thén thanh long (rudt tring) dugc thu & huyén
Tiéu Can, tinh Tra Vinh.

Bactozyme: Bot vi khuan bao gdm hai chung ci
khuan Bacillus subtilis va Lactobacillus do Cong ty
Cb phan San xuét Kinh doanh Vat tu va Thube Tha
y Vemedim san xuét. Hai chung vi khuan Bacillus
subtilis S20, Bacillus subtilis RC24 duogc luu trir tai
Vién Nghién ctru va Phat trién Congnghé Sinh hoc,
Trudng Pai hoc Can Tho.

2.2 Phuwong phap

2.2.1 Chuan bj nguyén liéu

Bot thanh long: than thanh long (rudt trang)
duoc cét lat khoang 0,5 - 1 cm cung véi bot bap va
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bt cam dugc siy ¢ 70°C trong thoi gian 4 gio, sau
d6 nghién min tao bot véi kich thude ray 0,75 mm.

Gibng vi khuan (vk) Bacillus subtilis c6 ngudn
gbe tir dich da ¢ bo va duge nudi cy trong moi
truong Ryckeboer et al. (2003) v6i co chat 1a bot
thanh long & nhiét 36 37°C trong 3 ngay.

2.2.2 Phuong phap thi nghiém

a. Phan tich phan tich

Bot thanh long, cam va bap lan luot duoc phan
tich thanh phan dinh dudng bao gdm ham legng vat
chit kho (VCK): bot mau nguyén liéu duoc siy kho
& nhiét do 70°C trong 2 ngay dén khdi luong khong
ddi (Horwitz, 2000). Pam tong (Kejdahl, 1883):
ham lwong dam tong x phan tram vat chat khé. Lipid
tong (Horwitz, 2000): ham lugng lipid tong x phan
tram vt chat kho.

Phuong phap dém séng: rat 10 pL dich vi khuan
da pha loang nho giot 1én dia moi trudng, dé kho, 0
nhiét d6 35°C trong 24 gio va dém khuan lac (Cao
Ngoc Diép va Nguyén Hitu Hiép, 2008). Mat s vi
khuan duoc tinh theo cong thic:
S6 khuén lac trung binh xPd pha lodng x1000

CFU/g (mL) = Thé tich giot m4u (5 hay 10 uL)

_ Phuong phép xéc dinh ham luong acid tong so:
hon hop 5 mL dung dich 1én men va 45 mL nudc cat
dugc dinh phan bang NaOH 0,1N den pH bang 8,2.
(Lé Thanh Mai va ctv., 2007). D6 acid toan phan
tinh theo cong thuc:

X = KXnXlOOO ( /L)
n: s6 mL NaOH 0,1N st dung, v: s6 mL mau, K:
hé so loai acid: lactic acid K = 0,0009.

Phuong phéap xac dinh ham Iwgng protein hoa
tan: dung duong chuin bovine serum albumin
(BSA) v6i diy nong do tir 0 dén 300 pg/mL. Mdi
100 uL BSA va dung dich 1én men dugc phan tng
véi 2 mL dung dich comassie brilliant blue G250 va
duoc do & budc song 595 nm (Bradford, 1976).

Phuong phap xac dinh ham lwgng NHs: Hon hop
1 mL mau, 50 mL nudc cat va 3 g MgO dugc dun
s0i. Luong NHs; sinh ra dugc hép thu vao binh tam
gi4c chira 30 mL dung dich thuéc thir acid boric, sau
d6 duoc dinh phan béng H,SO4 0,05N. Ham luong
ammoniac dugc tinh theo cong thuc:

Nito ammoniac (g/1)hay (g/kg) =
0,0007%(V-Vg)x1000 _ 0,7%(V=Vo)
m m

V: s6 mL H,S0, 0,05N chuan do mau, Vo: sb
mL H,SO, 0,05N chuin d6 mau thir khong, 0,0007:
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s6 gram nito twong tng véi 1 mL H,SO4 0,05N, m:
s6 mL méu (dbi véi miu nuée) hay sé gram mau
kho, 1000: hé s6 quy ddi tir mL sang lit hay tir gram
sang kg (Horwitz, 2000).

b. Khdo sdt 1y 1é bé sung bét cam va bét bdp
trong u chua bgt thanh long

Thi nghiém duoc b tri theo thé thirc hoan toan
ngau nhién, 3 1an lap lai, 7 nghiém thirc (NT), Trong
do, tir NT1 dén NT5 c6 bd sung lan luge cing mot
ty 1¢ vi khuan (c6 mat do khoang 107 CFU/mL)
nhung khac nhau vé ty 1& bot cam va bot bip,
nghiém thirc ddi chimg (BC) am chi co bot thanh
Bang 1: Thanh phan m&i nghiém thiic
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long, PC+ c6 bd sung bot vi khuan Bactozyme
(Bang 1).

Thanh phan dung dich dém dugc chudn bi theo
Ryckeboer et. al. (2003), i 6n nhiét & 37°C trong 15
phut truéc sir dung. Mdi don vi thi nghiém 1 10 g
co chat theo ty 1¢ duoc trinh bay trong Bang 1.
Chang dung dich vi khuan Bacillus spp. va
Bactozyme c6 mat s6 107 CFU/mL lan luot vao cac
nghiém thac tir NT1 dén NTS, DC+, riéng nghiém
thirc DC- khong ching vi khuan va 1én men ky khi
3 ngay trong diéu kién 37°C.

Nghiém thirc Bt thanh Bot cam Bét bap Dung dich vi Bactozyme
(NT) long (%) (%) (%) khuin (%) (%)
bC- 100 - - - -
bC+ 100 - - - 6
NT 1 70 - 30 6 -
NT 2 70 10 20 6 -
NT 3 70 15 15 6 -
NT 4 70 20 10 6 -
NT 5 70 30 - 6 -

€. Khdo sat anh hwong cua thoi gian va ty 1¢
bo sung vi khuan Bacillus spp. dén lén men chua
bét thanh long

Thi nghiém duoc bd tri theo thé thic thira s6 2
nhan t6 1a ty 1& thé tich dung dich vi khuan (0, 3, 6
va 9% dung dich vi khuan) va thoi gian 1én men (1,
3,5 va 7 ngay), 3 1an lap lai. Tong don vi thi nghiém
1a 48. Ty 1¢ thanh phan bot thanh long, bot cam va
bot bap dugc chon tir thi nghiém trudc.

d. Cdc chi tiéu theo doi
_ Céc chi tiéu theo ddi bao gom mat s6 vi sinh vat

bang phuong phap dém song, ham lugng acid béo
bay hoi, ham luong protein hoa tan va ham lugng
NH;

2.2.3  Phuong phdp xir Iy s6 liéu

‘Céc‘sé liéu s€ duogc tinh toan va luu trix bang
phan mém Microsoft Excel 2016. So liéu thi nghiém
s¢ dugc phan tich phuong sai mgt nhan to6 ANOVA

Bing 2: Thanh phin héa hoc nguyén liéu

(One Way Anova) va hai nhan t6 theo mé hinh myén
tinh téng quat (Proc GLM) cua phén mém Minitab
16. Su khac biét théng ké gifra trung binh cac
nghiém thic thi nghiém s& duoc kiém dinh bang
phuong phap Tukey vai mic ¥ nghia la 0,05.

3 KET QUA THAO LUAN

3.1.1 Thanh phan héa hoc nguyén liéu

Ham luwgng VCK cua bot thanh long, bot cam,
bot bip lan luot 13 94,5%, 13 89,0% va 89,6% (Bang
2). Két qua tuong tu voi nghién ctru ciia Danh M6
(2009) khao sat vé ham luong VCK trén bt cam la
87,9% (13,1% am d¢), thap hon nhiéu so véi két qua
nghién ctru cua Nguyén Hitu Van va ctv. (2015) 1a
98,3% (1,2% am d6). Ham lugng VCK cua bot bot
bip ciing twong tw Véi nghién ctru cia Truong La va
ctv. (2008), Nguyén Hitu Vin va ctv. (2015) va Vii
Duy Giang va ctv. (2008) lan luot 1a 87,2% (12,8%
4m do), 89,3% (10,7% am do) va 87,7% (12,3% 4m
do).

Nguyén liéu Am dd (%) VCK (%)  Protein tong (%) Lipid (%)
Bot thanh long 5,5+ 0,024 94,5 + 0,024 4,41 + 0,340 3,74 £ 0,156
Bot cam 11+0,411 89,0 + 0,411 2,63 0,282 10,06 + 0,398
Bot bép 10,4 + 0,070 89,6 + 0,070 3,09 + 0182 2,28 +0,103

* 84 ligu trong bang la gid tri cua 3 lan 1dp lai.

2). Pam téng sb cua bot cam (Bang 2) nhé hon so

Ham luong dam tong cua bot thanh long, bot ‘Dbam non so
véi nghién cttu cua Danh M6 (2009), Nguyén Thi

cam, bot bap lan luot 14 4,41%, 2,63%, 3,09% (Bang
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Hong Nhan (1999) va Nguyén Hitu Vin vd ctv.
(2015) véi két qua lan luot 12 9,2%, 9,9% va 8,7%.
DPam tong s6 cua bot bap (Bang 2) ciing nhé hon so
véi nghién ciru ciia Nguyén Hitu Van va ctv. (2015),
Truong La va ctv. (2008) va Vii Duy Giang va ctv.
(2008) 1an luot 1 7,2%, 8,2% va 9,1%.

Ham Iuong lipid tong sé cia bot thanh long, bot
cam va bot bap lan Iuot 1a 3,74%, 10,06%, 2,28%
(Bang 2). Nhu vay, bot cam c6 ham lugng lipid tong
cao nhat (10,06%). Ham luwong lipid tng va cao hon
két qua nghién cttu cia Danh M6 (2009), Nguyén
Hitu Vin va ctv. (2015) 12 2,4 va 9,7%.

Ngudn nito hitu co ¢ vai trd quan trong trong
viéc diéu hoa toc do6 tang trudng va ty 1é tong hop
acid cua vi khuan. Hujanen and Linko (1996) d4 cho
thdy bot trich nAm men (yeast extract) va nito cua
mot s6 loai ngil cde co anh hudng dén qua trinh san
sinh lactic acid cua vi khuan Lactobacillus casei.
Mot s6 nguodn nito khac nhu urea, dung dich trich
bap, mach nha ciing cho thiy gop phan gia ting san
lwong lactic acid o rét (Busairi, 2010). San pham
thity phan casein bang protease (Zhang et al., 2011)
cling da lam tang manh ham lwong lactic acid trong
qué trinh 1én men cua S. thermophilusand va L.
bulgaricus. Bip, dau nanh ciing 13 mét trong sb
nguon quan trong cung cap tinh b, protein va chat
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béo. Mawgoud et al. (2016) da cho thiy hai ngudn
dinh dudng nay dugc sir dung dé cung cap dudng
chat can thiét thay thé cho bot trich nam men trong
1én men lactic acid cua Lactobacillus bulgaricus Lb-
12 va gbép phan ting hiéu suat 1én 322%, dong thoi
tiét kiém thoi gian va nang luong khoang 27,7%.

Bén canh do, theo Sugihara and Line (1975),
lipid 13 thanh phan nhé cia nguyén liéu lta mi va
bot mi nhung ¢6 anh huong dén chét lwong banh mi.
Céc acid béo chua bao hoa cua bt mi thuong bi oxi
hoéa trong qua trinh bao quan va sinh ra nhtng hgp
chat c6 mui khi bi oxi hoa (Hansen and Schieberle,
2005), va nhitng hop chat mui nay giam rd rét trong
qua trinh 1én men bt chua (Czerny and Schieberle,
2002). Vermeulen et al. (2006a) di cho thiy hai
chang vi khuan L. sanfrancisco va L. reuteri da gop
phan lam giam nhiing hop chat c6 mui trong su6t
giai doan lén men chua.

3.2 Anh huwéng ty 1é bot cam va bt bap
trong lén men bt thanh long

Két qua phén tich thong ké anh hudng cua ty
16 bot cam va bot bap dén mat s6 vi khuan, pH cua
san pham 1én men, ham lwong acid lactic, protein
hoa tan, ammoniac cta san pham 1én men bot thanh
long dugc trinh bay trong Bang 3.

Biang 3: Anh huéng ty 1¢ bt cam va bt bip trong 1én men bt thanh long

Chi tiéu danh gia

Nghiém

thic Mat s6 vi khuan pH  Acid lactic  Protein hoa tan Ammoniac

(log CFU/g) (g/L) (mg/mL) (NH3) (9/Kg)
bC- 8,960,357  6,40+0,000°  0,84+0,104°¢ 366+16,52 0,599+0,075
bC+ 9,01+0,216  6,20+0,000° 1,08+0,00°¢ 338419 4% 0,589+0,039
NT1 9,12+0,304 5,0+0,350%  2,88+0,649% 230+29,8¢ 0,521+0,050
NT2 8,99+0,049  5,03+0,060® 3,00+0,209% 260+3,1°% 0,504+0,032
NT3 8,95£0,183  5,03£0,060*  3,15+0,238° 301£19,8 0,555+0,009
NT4 8,90£0,262 5,30£0,100®  2,79+0,27% 3533428 0,50240,012
NT5 9,010,212 5,70 +£0,170°  2,13+0,462° 395+12,72 0,589+0,029
CV (%) 2,71 2,79 15,8 6,7 7,43

*VK: bé sung 6% dung dich vi khudn Bacillus spp., BC-: déi chitng dm, khéng bé sung vi khudn, PC+: bé sung 6% bt
bactozyme. NTI dén NT5: phdn tram thanh long, bét cam, va bdp lan liot thay déi theo ty 1é nhu sau: 70:0:30,
70:10:20, 70:15:15, 70:20:10, va 70:30:0. Trong cimg mét cot, cdc gid tri theo sau béi mét chit cdi giong nhau thi khéc
bigt khong cé ¥ nghia thong ké ¢ mire P<0,05 theo phép thir Tukey

3.2.1 Madt sé vi khudn

Mat s6 vi khuan dugc thé hién dong thoi & Bang
3 da cho thdy dao dong trong khoang 8,90 dén 9,12
log CFU/g va khac biét khong co y nghia thong ké.
Sy hién dién cua cac thanh phan dinh dudng bao
gom vat chat kho, dam tong, lipid tong cua nguyén
ligu da cung cap nguon nang lugng cho qua trinh
phat trién, ting mat s6 cua vi khuan trong cdc
nghiém thirc. Nguon dinh dudng nito can thiét cho

qua trinh chuyen hoa thanh protein, enzyme cua te
bao vi khuan. Trong khi do, lipid 14 ngu6n cung cap
nang lugng cho té bao vi khuén dé tham gia vao qua
trinh chuyén hoa thanh céc acid béo bay hoi.

3.2.2 pH

Viéc bo sung cam va bip di din dén sy thay doi
gia tri pH cua san pham 1én men trong cac nghiém
thirc va khac biét c6 y nghia thong ké dugc thé hién
ddng thoi & Bang 3. Nghiém thic ddi chimg dm

64



Tap chi Khoa hoc Trirong Pai hoc Can Tho

(100% bot thanh long) va nghiém thirc BC+ (100-0-
0/Bactozyme) déu c6 mat s6 vi khuan cao (8,96 va
9,01 logCFU/g) va khac biét khong y nghia khong
¢6 ¥ nghia thong ké. Tuy nhién, gia tri pH van duy
tri cao (6,4 va 6,2) va khac biét co y nghia théng ké
S0 v&i nhom nghiém thac NT1 (70-0-30/vk), NT2
(70-10-20/vk), NT3 (70-15-15/vK) lan Iuot dich 1én
men c6 gia tri pH 14 5,0, 5,03 va 5,03 twong rng Vi
cac nghiém thirc c6 bo sung cam 0, 15 va 20% va bd
sung bap trong khoang 30, 20,15% va 6% thé tich
dung dich vi khuan Bacillus spp. c6 mat sé 107
CFU/mL. Mit khac, khi b6 sung ting ham lwong bot
cam 1én 20 va 30%, va giam bot biap 10 va 0% twong
ung vai nghiém thac NT4 (70-20-10/vk) va NT5
(70-30-0/vk), thi gia tri pH san pham 1én men ting
1én va lan luot 1 5,3 va 5,7. Nhu vay, bo sung 6%
thé tich dung dich Bacillus spp. da gop phan lam
giam pH trong cac nghiém thirc so véi nghiém thirc
bC- va bC+ (100-0-0/Bactozyme). Bén canh 3o, sy
diéu chinh ty 1& bo sung 0 - 15% bot cam va 30 -
15% bot bip ciing di cho thdy sw hiéu qua trong qua
trinh 1én men chua bot thanh long khi pH cua cac
nghiém thuc NT1 (70-0-30/vk), NT2 (70-10-20/vK),
va NT3 (70-15-15/vk) dugc duy tri trong khoang 5
dén 5,03.

3.2.3 Lactic acid

Gi4 tri pH anh huong nhiéu dén ham lwong acid
béo bay hoi trong san pham 1én men. Gia tri pH cang
thip thi ham luong acid cang cao. Bang 3 cho thiy
ham lugng acid béo bay hoi tang 1én tir 2,88 - 3,00
va 3,15 g/L khi bd sung 6% thé tich dung dich vi
khuan Bacillus spp. c6 mat s6 107 CFU/mL vao cac
nghiém thirc NT1 (70-0-30/vk), NT2 (70-10-20/vk),
va NT3 (70-15-15/vk) ddng thoi vai viéc bd sung
tang ham lugng bot cam tir O - 10 - 20%; giam ham
luong bot bap 30-20-15 va khac biét c6 y nghia
thong ké so vai nghiém thirc BC- (0,84 g/L) va
nghiém thire BC+ (1,08 g/L).

Bang 3 ciing ddng thoi cho thdy viéc diéu chinh
tang ham lugng bot cam 1én 20%, giam ham luong
bot bép con 10% (NT4) c¢6 khuynh huéng ting gia
tri pH 1€n 5,30 va giam ham lugng acid lactic con
2,79 g/L mac du ham lugng acid lactic giam cua
nghiém thirc nay khac biét khong c6 ¥ nghia thong
ké so v6i nhom nghiém thic NT1 (70-0-30/vK),
NT2 (70-10-20/vk), va NT3 (70-15-15/vk). Tuy
nhién, khi tiép tuc bo sung tang ty 1& cam 1én 30%
va giam ty 1¢ bot bip vé 0% thi ham lwong lactic
acid giam dén mirc 2,17 g/L va khac biét co ¥ nghia
thong ké so voi nhoém nghiém thirc NT1, NT2, va
NT3 trong d6 nghiém thixc NT3 (70-15-15/vk) c6 bd
sung 15% bot cam, 15% bot bap va 6% thé tich dung
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dich vi khuan Bacillus spp. dat ham lwong lactic acid
cao nhét 3,15 (g/L).

3.2.4 Protein hoa tan

Bang 3 ciing cho thay nghiém thire DC - (100-0-
0) chi ¢6 bot thanh long, khéng b sung vi khuan
Bacillus spp., khong bo sung bot cam va bot bap
nhung ham luong protein cao nhat (366 mg/mL),
mat s6 vi khuan cao dat 8,96 logCFU/g, tuy nhién
gia tri pH do duoc cua san pham 1én men cao (pH
6,4) va ham luong acid lactic rat thip (0,84 g/L).
Tuong tu, nghiém thirc BC + (100-0-0/Bactozyme)
cling thu dugc ham lugng protein hoa tan cao (338
mg/mL), mat s6 vi khuan cao dat 9,01 logCFU/g,
tuy nhién gia tri pH do dwoc cua san pham 1én men
cao (pH 6,2) va ham lugng acid lactic rat thap (1,08
g/L). Piéu nay cho thiy qua trinh 1én men chua
lactic ¢ ca hai nghiém thirc aoi ching am va dol
ching duong rat yéu mac du vi khuan van phat trién
vGi mat so6 cao.

Viéc bd sung thém 6% thé tich dung dich vi
khuan Bacillus spp. c6 mat s6 107 CFU/mL vao cac
nghiém thuc NT1 (70-0-30/vk), va NT2 (70-10-
20/vk), dong thoi véi viéc b sung tang ty 1¢ bot cam
tir 0 - 10%, giam ty ¢ bot bap 30 - 20% da cho thay
su sut giam vé ham lugng protein hoa tan trong dich
men lan luot 1a 230 va 260 mg/mL (Bang 3) kém
theo d6 1a su gia tang ham luong acid lactic 1én 2,88
va 3 g/L va khac biét co y nghia thong ké so véi
nghiém thtrc di chimg am va ddi chung duong. Bén
canh d6, pH dung dich 1én men giam Xuéng con 5
va 5,03 trong khi mat s6 vi khuan van dwoc duy tri
& mat sb cao 9,12 va 8,99 logCFU/g. Nhu vay, bén
canh viéc b sung ty 1& cam, bap vao nghiém thic
cung véi vi khuan Bacillus spp., qua trinh 1én men
chua lactic trong diéu kién ky khi da dién ra nhanh
chong trong 3 ngay ¢ 37°C.

Ham lwong protein tiép tuc tang 301, 353, 395
mg/mL (Bang 3) theo chiéu huéng diéu chinh ting
ty 1¢ bd sung bot cam tir 15-20-30 va giam ty 1¢ bot
bip 15-10-0 twong (ng cua cac nghiém thuc NT3
(70-15-15/vk), NT4 (70-20-10/vk), va NT5 (70-30-
0/vk). Nhu vay viéc bo sung tang ty 1& bot cam va
giam ty 1& bot bap da anh huong nhiéu dén qua trinh
lén men chua; tuy c6 tang ham lwong protein hoa
tan, nhung ham lugng acid lactic sinh ra giam tu
3,15 dén 2,13 g/L va kéo theo pH san phdm 1én men
tang lén tir 5,03 dén 5,70.

3.2.5 Ammoniac sinh ra

Ham lugng ammoniac trong san pham 1én men
cia cac nghiém thic (Bang 3) dao dong trong
khoang 504 dén 599 g/kg sau 3 ngay 1én men nhung
khac biét khong ¢ ¥ nghia thong ké. Ammoniac 1a
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ngudn dam quan trong dé té bao vi khuan c6 thé st
dung cho qua trinh chuyén hoa bén trong té bao va
cung cap ngudn dam cho qué trinh tiéu héa & dong
vat nhai lai. Detsch and Jorg (2003) cho thay
Bacillus subtilis c6 thé hap thu ammonia nho protein
van chuyén NrgA, protein mang NrgB c6 nhiém vu
dap tng cung cap nito cho té bao va dugc ma hoa
bai hé diéu hanh operon nrgAB cua Bacillus subtilis
khi méi truong thiéu hut glutamine.

Két qua phan tich anh huong cua ty 18 bot cam
va bot bap cho thiy & nghiém thie BC- mic du co
mat s6 vi khuan cao nhat nhung lam cho pH giam di
it nhat va ham luong acid lactic khong cao. O cac
nghiém thic con lai, nghiém thic NT3 (70-15-
15/vk) cho két qua 1én men t6t nhat véi mat sé vi
khuan dat 8,95 log CFU/g, voi gia tri pH dat 5,03,
ham lugng acid lactic dat 3,15 g/L, ham lugng
protein hoa tan 1a 301 mg/mL va ham lugng
ammonia sinh ra 14 0,555 g/Kg.

Theo két qua do, véi ty 1¢ bot thanh long, bot
cam va bot bip 1an luot 13 70%, 15% va 15%, ngudi
chin nuéi co thé thay thé dén 70% thirc an truyén
thdng cho bo (co, rom, ...) bang nguyén liéu than
thanh long. Két qua thay thé thirc an ciing cao hon
so véi nghién ctitu cua Oliver et al. (2004) khi két
hop nguon thirc an gdm 40% thirc an ngd u chua
khong bé sung vi khuan, 10% co linh ling va 50%
thire an hon hop khi nghién ctru trén bo sita Holstein.
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Theo Kunji et al. (1996), vi khuan lactic chi yéu
sir dung peptide dé dap wng nhu cau nito phirc tap
cua té bao. Két qua phan tich peptide va amino acid
trong bot mi xac dinh rang ching vi khuan L.
sanfranciscensis LTH 2581 c¢6 xu hudng sir dung
peptide cho qua trinh phat trién trong khdi bot chua
(Thiele et al., 2004) nho enzyme ndi bao peptidases
thiy phan cac phan tu protein. L. plantarum va L.
sanfranciscensis dugc phat hién c¢6 hé thdng van
chuyén oligo and dipeptides (Vermeulen et al.,
2005) vao bén trong té bao. Két qua phan tich su
diéu hoa hé thdéng hip thu peptide va enzyme
peptidases cua L. sanfranciscensis DSM20451 cho
thiy gen ma hoa hé thong hap thu peptide Opp and
DtpT dugc biéu hién sudt thoi gian phat trién trong
khéi bot chua (Vermeulen et al., 2005).

3.3 Anh huéng thoi gian va ty 1é vi khuin
dén 1én men bdt thanh long

3.3.1 Mt s6 vi khuan

Két qua phan tich anh huéng cua nhan to thoi
gian va ty 1€ vi khuan da cho thay mat sb vi khuan
kéca nghiém thie d6i chig (0% vk) khong b sung
vi khuan ciing nhu nghiém thirc con lai c6 bé sung
vi khuan 3, 6 va 9% déu dat mat sé khoang 10°
CFU/g sau 1 ngay 1én men va tiép tuc duy tri mat sb
vi khuén cao trong 5 ngay 1én men. Budc vao ngay
thir 7 ctia qua trinh 1én men, mat s6 vi khudn c6 giam
S0 Vi thoi diém 5 ngay nhung khac biét khong co ¥
nghia théng ké (Bang 4).

Bing 4: Anh hwéng cia thoi gian va ty 1é vi khuin dén téng s6 vi khuan trong san phim 1én men

Mat sb vi khuin (log CFU/g)

Nghiém thirc

1 ngay 3 ngay 5 ngay 7 ngay
0% vk 8,860,491 9,060,081 9,34+0,018 9,20+0,495
3% vk 8,98+0,110 9,12+0,507 9,15+0,287 8,81+0,175
6% vk 9,060,116 8,98+0,229 9,33+0,133 9,03+0,307
9% vk 9,224+0,155 9,26+0,157 9,06+0,571 8,97+0,094

*VK:vi khudn Bacillus spp.. Sé liéu trong bdng la gid tri trung binh cia 3 1dn lap lai. Cdc gid tri theo sau bei mgt cha
cdi giong nhau thi khdc biét khéng c6 ¥ nghia thong ké ¢ mirc P<0,05 theo phép thir Tukey. CV% = 3,29

3.3.2 Gid tri pH

Két qua phan tich anh huéng cia hai nhén t6 thoi
gian va ty 1é vi khuén di cho thdy gié tri pH do duoc
trong san pham 1én men ngay thir 1 cua nghiém thirc
¢6 bo sung 3, 6 va 9% dung dich vi khuan Bacillus
spp. ¢6 su giam nhe pH so véi nghiém thic ddi
chimg khéng b sung vi khuan nhung khac biét
khong c6 ¥ nghia thong ké. Tuy nhién, ké tir sau 3
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ngay 1én men, gia tri pH déu giam nhanh vé gia tri
khoang 4,7 & cac nghiém thirc ¢6 bd sung vi khuan
cling nhu nghiém thire khong bd sung vi khuan va
khac biét co ¥ nghia thong ké so véi gia tri pH ngay
thir 1 (pH 6,60) ciia nghiém thirc ddi ching khong
bé sung vi khuan (Bang 5). Theo McDonald (1995),
chét luong thirc an  chua tét khi pH nho hon 5, ham
lwong butyric acid thap va lactic acid.
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Biang 5: Anh hwéng caa thoi gian va ty 1€ vi khudn dén gia tri pH trong san phim 1én men

I , Gis tri pH

Nghiém thiic 1 ngay 3 ngay S ngay 7 ngay
0% vk 6,60+0,1°¢ 4,87+0,212 4,78 4,72
3% vk 6,63£0,01°¢ 4,77+0,06° 4,72 4,72
6% vk 6,3340,23° 4,70+0,12 4,72 4,72
9% vk 6.57+0,06" 4,70+0,02 472 4,72

VK: Vi khugn Bacillus spp.. sé liéu trong bdng la gid tri trung binh ciia 3 lan lgp lgi. Cdc gid tri theo sau bgi mét chiz
cdi giong nhau thi khdc biét khong cé y nghia thong ké ¢ mirc P<0,05 theo phép thir Tukey. CV% = 1,27.

3.3.3 Lactic acid

Két qua phan tich anh huéng cia hai nhan t6 thoi
gian va ty 1& vi khuan dén ham luong lactic acid sinh
ra di cho thay ham luong lactic acid sinh ra sau 1
ngdy 1én men cua cic nghiém thirc c6 bd sung vi
khuan co tang 1én so véi nghiém thirc ddi chung
nhung van chua cho thay khac biét c6 y nghia thong
ké. Tuy nhién, ham lugng lactic acid ctia cac nghiém
thirc ¢6 bo sung vi khuan ting 1én nhanh sau 3 ngay
1én men trong d6 nghiém thtc 70-15-15/6% vk va
70-15-15/9% vk c6 ham lugng acid lactic do dugc
cao lan luot 14 4,50; 4,68 va khac biét so vai nghiém
thirc d6i chiing tai thoi diém sau 1 va 3 ngay 1én men
(Bang 6).

Bang 6 ciing chi ra rang néu nghiém thirc c6 bo
sung 3% thé tich dung dich vi k‘huén Bacillus spp.,
thi ham lugng lactic acid tang dan trong cac ngay 3

(4,23 g/L), 5 (4,56 g/L), va dat cao nhit vao ngay
thir 7 (4,68 g/L) cta qué trinh 1én men ky khi. Néu
ty 1& vi khuan duoc bd sung ting 1én 6%, thi ham
lugng lactic acid nhanh chong dat 4,5 g/L sau 3 ngay
1én men va duy tri trong khoang 7 ngay (4,5 g/L) 1én
men va khac biét khong c6 ¥ nghia théng ké gitra 3
nghiém thirc nay. Tuy nhién, néu ty 1¢ vi khuan dugc
bd sung ting 1én 9%, thi chi sau 3 ngay 14 ham lugng
lactic acid ting 1én 4,68 g/L; Sau do, giam dan & thoi
diém 5 ngay (4,14 g/L) va 7 ngay (4,17 g/L).

Nhu vay, viéc bo sung 6% thé tich dung dich vi
khuan Bacillus spp. vao nghiém thic 1én men la
thich hop dam bao cho vi khuén tang nhanh mat s6
sau | ngay, 1én men nhanh trong 3 ngay va tiép tuc
duy tri mat sb ciing nhu san pham 1én men c¢6 ham
lugng lactic acid cao.

Bing 6: Anh hwéng cha thoi gian va ty 18 vi khudn dén ham lugng lactic acid sinh ra trong san pham

1én men

Ham luong lactic acid (g/L)

Nghiém thirc

1 ngay 3 ngay S ngay 7 ngay
0% vk 0,5140,05¢ 3,90+0,27¢ 4,14+0,18 4,62+0,10%
3% vk 0,5440,001 4,230,162 4,56+0,20% 4,68+0,182
6% vk 0,81+0,161 4,50+0,36% 4,230,092 4,50+0,18%
9% vk 0,66+0,05¢ 4.68+0,00? 4,14+0,000¢ 4,17+0,05

* VK: Vi khudn Bacillus spp.. S liéu trong bang la gid tri ciia 3 lan |ap lai. Céc gid tri theo sau bgi mét chir cdi giong
nhau thi khac biét khéng c6 y nghia thong ké & mire P<0,05 theo phép thir Tukey. CV% = 0,57.

3.3.4 Protein hoa tan

Két qua phan tich anh huong cua hai nhan t6 thoi
gian va ty 1¢ vi khuan dén ham lugng protein (Bang
7) cho thiay ham lugng protein sinh ra trong cac
nghiém thirc d6i chimg khong bo sung dung dich vi
khuan Bacillus spp. (70-15-15/0% vk) ciing nhu c6
b6 sung dung dich vi khuan Bacillus spp. (70-15-
15/3% VK - 1 ngay, 70-15-15/6% VK - 1 ngay, 70-15-
15/9% vk - 1 ngay) déu cao lan lugt 12 400, 374, 363,
352 mg/mL sau 1 ngay 1én men. Tuy ham luong
protein sinh ra trong cic nghiém thirc c6 bd sung vi
khuan Bacillus spp. thip hon so vé&i ddi ching,
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nhung khong c6 y nghia théng ké. Tuy nhién xu thé
nay thé hién rd ¢ cac thoi diém 1én men tiép theo bao
gdm 3, 5 va 7 ngay. Cac nghiém thirc c6 bd sung vi
khuan c6 sy sut giam nhanh chong tir ngay thir 3 dén
ngdy thtr 7; ham luong protein do duoc 1a thap nhat
trong khoang tir 137 dén 151 mg/mL va khéc biét co
¥ nghia thong ké so véi nghiém thire déi ching sau
1 ngay 1én men. Diéu nay da cho thay qué trinh lén
men dién ra manh sau 3 ngay 1én men di tao ra xu
hudng giam nhanh ham lugng protein sinh ra (Bang
7) song song Vé&i qua trinh giam pH san pham lén
men (Bang 5) dong thoi gop phan ting nhanh ham
lwong lactic acid sinh ra (Bang 6).
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Bang 7: Anh hwéng cia thoi gian va ty 18 vi khudn dén ham hreng protein sinh ra trong san phim lén men

Ham lwong protein sinh ra (mg/mL)

Nghiém thac

1 ngay 3 ngay 5 ngay 7 ngay
0% vk 400+14,12 236+36,9° 20313,25 164+6,9°
3% vk 374+35,9 210+15,2% 184-£7,9Pcde 151£8,3%
6% vk 363+14,32 188+31,65cde 1841, 8bcde 145+14,0°
9% vk 352+18,3¢2 204+1,8° 183+6,9°cde 137+12 4°

VK: Vi khuan Bacillus spp.. S li¢u trong bang la gid tri trung binh ciia 3 1an lap lai. Cdc gid tri theo sau boi mgt chi
cai giong nhau thi khdc biét khong co y nghia thong ké & mirc P<0,05 theo phép thir Tukey. CV% = 7,95

3.3.5 Ammonia

Su tuong tac cua thoi gian va ty Ié bo sung vi
khuan Bacillus spp. anh huéng dén ham lugng
ammonia sinh ra (Bang 8). Nghiém thirc dbi ching
khong bd sung vi khuan co ham luong ammonia
sinh ra cao ¢ thoi diém 1 ngay va duy tri trong cac
ngay 1én men tiép theo. Ham lwong ammonia sinh
ra cua cac nghiém thirc c6 bd sung vi khuan Bacillus
spp. ciing cao ngay tir ngay thtr 1 va phan Ién cac
nghiém thirc ¢6 su khac biét khong c6 ¥ nghia thong

ké so véi nghiém thirc d6i ching; ngoai trir nghiém
thirc c6 bo sung 6% thé tich dung dich vi khuan (6%
vk) trong ngay thtr 1 va 3. Theo Leejeerajumnean et
al. (2000), nong do mudi amon cling anh huong dén
su phat trién cua chung vi khuan Bacillus. Trong
truong hop nay, van chua thdy anh hudng rd vé tac
dong cua nong do mudi amon trong san pham 1én
men; Bi vi theo két qua Bang 4, vi khuan trong cac
nghiém thuc tir ngay 1én men thtr 1 d&én ngay thu 7
déu hién dién & trang thai mat s6 cao trong khoang
10° CFU/g san pham 1én men.

Béang 8: Anh hwéng cua thai gian va ty & vi khuin dén ham lweng ammoniac sinh ra trong san pham

1én men

Ham lwgng ammoniac (g/kg)

Nghiém thic

1 ngay 3 ngay 5 ngay 7 ngay
0% vk 0,532:+0,0292¢ 0,550+0,0412 0,531+0,0172¢ 0,547+0,010?
3% vk 0,542+0,014% 0,516+0,015%¢ 0,512+0,026%4 0,536+ 0,012
6% vk 0,469+0,0069 0,4840,021°cd 0,520+0,0182¢ 0,514+0,014%¢
9% vk 0,497+0,020%¢ 0,483+0,022¢¢ 0,478+0,005% 0,517+0,0082¢

VK: Vi khudn Bacillus spp.. S6 liéu trong bdng la gid tri trung binh ciia 3 lan |dp lgi. Cdc gid tri theo sau bgi mgt chiz
cdi giong nhau thi khac biét khéng c6 y nghia thong ké ¢ mire P<0,05 theo phép thir Tukey. CV% = 3,8

Hai nhan t6 thoi gian va ty 18 b6 sung vi khuén
vao binh 1én men c¢6 méi lién hé chat ch& véi nhau.
Qua phan tich mat sb vi khuan (Bang 4), gia tri pH
dung dich 1én men (Bang 5), ham lugng lactic acid
sinh ra (Bang 6), ham luong protein sinh ra (Bang
7) va ham lugng ammoniac sinh ra (Bang 8) cho
thdy nghiém thiic 6% vk va 9% vk sau 3 ngay lén
men déu dat mat sé cao 8,98 logCFU/g va 9,26
logCFU/g; pH san phim 1én men dat 4,70. Ham
lwong lactic acid sinh ra lan luot dat 4,50 va 4,68
g/L. Ham lugng protein hoda tan sinh ra 188 va 204
mg/mL. Ham luwong ammoniac sinh ra 0,484 va
0,483 g/kg. Nhitng két qua nay khéc biét co ¥ nghia
thdng ké so véi nghiém thirc ddi ching khong bd
sung vi khuan, nhung giita hai nghiém thirc thi khac
biét khong c6 y nghia théng ké. Vi vay, ty 18 bd sung
6% thé tich dung dich Bacillus spp. dwoc chon dé
1én men chua nhanh bét thanh long.

Két qua nay phu hop véi nghién ciru cia Phugng
Thi Huong va Vii Van Hanh (2018) khi nghién ctu
lya chon diéu kién 1én men cho sy sinh truéng chiing
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Bacillus subtilis BSVN15 véi két qua 1a khi ching
vi khuan vaéi ty 18 gidng 7% cho mat do té bao chung
B. subtilis BSVN15 cao nhit. Bén canh d6, mat do
té bao dat cao nhit sau 24 gid 1én men véi 18,37x10°
CFU/mL va giam dan khi kéo dai thoi gian 1én men
t61 4 ngay nhung khong co sy sai khac & muic y
nghia 0,05. Theo nghién cuu cua Danh M6 (2009),
ty 1¢ tiéu hoa chat hiru co in vitro tir cia 0 - 24 gio
khac biét khong c6 ¥ nghia thong ké trong khi thoi
gian u tir 48 - 72 gio khéac biét c6 ¥ nghia thong ké
& cac murc nhiét do u 37°C, 40°C va 43°C. Pidu nay
cho thiy thoi gian u tir 48 - 72 gio s& tao didu kién
cho vi khuan phan giai xo nhiéu hon.

4 KET LUAN

Bot than thanh long (Hylocerus undatus) rudt
trang c6 thé duoc sir dung lam nguyén lidu chinh

phdi tron cting vai bot cam va bot biap 1én men chua
lam thirc an bo sung vat nudi.
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Hai ching vi khuan Bacillus subtilis S20,
Bacillus subtilis RC24 di cho thdy c6 vai tro tich
cuc trong qué trinh 1én men chua nhanh khéi bot hdn
hop thanh long, cAm va bap trong 3 ngay & diéu kién
nhiét do 37°C.

LO1 CAM ON

Nhom téc gia chan thanh bay to 1ong biét on dén
Truong Pai hoc Can Tho da cap kinh phi va Vién
Nghién ctru va Phaét trién Cong nghé Sinh hoc da tao
diéu kién thuc hién nghién ctru, cac Phong, Ban di
hd tro tu van cac thi tuc lién quan, hai phan bién da
danh nhiéu thoi gian dé gop ¥ cho bai béo.
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