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TOM TAT

Nghién ctru nay dwoc thuc hién d& danh gia anh huwéng clia khd dau twong 1én men (KDTLM 1 va KDTLM 2)
trong thirc an dén mot s6 chi tiéu sinh li tiéu hoa va cau tric mo rudt clia ca chép. Bon khau phan dwoc phoi tron va
dwoc ki hiéu la BCD (khau phan bot ca), KDTD (khau phan khé dau twong), KDTLM1D (khau phan KBDTLM 1) va
KDTLM2D (khau pshan KDTLM2). Ca chép c6 khéi lwong co thé khodng 17 g/con dwgc bé tri ngau nhién vao 8 bé
(350 lit/b&) v&i mat dd 20 con/bé (13p lai 2 1&4n). Ca dwoc cho an thda man nhu ciu, 2 IAn/ngay trong 4 tuan. Két qua
cho thay, ca &n KD TD c6 ham lwgng cholesterol tdng s trong mau, hiéu qua tiét dich mat, hoat tinh enzyme tiéu héa
va ti |& tiéu hoa protein va lipid th&p hon so v&i ca an BCD (P <0,05). Ngwoc lai, cac chi tiéu nay twong dwong gitra
ca &n KDTLM1D, KBTLM2D va BCD. Chiéu dai nhung mao rudt va hinh thai mé rudt cia ca an KBDTLM1D va
KDTLM2D twong duwong so vé&i BCD va khac biét rd rét so véi ca an KBDTD. Két qua ciia nghién ctru nay chi ra rang,
Ién men kho dau twong (KD T) cai thién réyrétcéc chitiéu sinh litiéu hoa va cAu tric mo rudt clia ca chép, qua dé cé thé
giup tdng sinh trwdng va hiéu qua chuyén hoa thc an.

Tw khéa: Ca chép, khd dau twong, 1én men, mo ruét, sinh li tiéu hoa.

Effects of Dietary Fermented Soybean Meals on Some Digestive Physiological Indices
and Intestinal Morphology in Common Carp (Cyprinus carpio Linnaeus, 1758)

ABSTRACT

This study was conducted to evaluate the effects of two fermented soybean meals (KDTLM 1 and KDTLM 2) on
some digestive physiological indices and intestinal morphology of the common carp. Four diets were formulated and
denoted as BCD (fish meal diet), KBDTD (soybean meal diet), KDTLM1D (KBTLM 1 diet) and KDTLM2D (KDTLM 2
diet). Carp fingerlings (body weight 17g) were randomly arranged into 8 tanks (350 liters/tank) with a density of
20 fish/tank (duplication). Fish were fed ad libitum, twice a day for 4 weeks.Results showed thatfish fed KDTD had a
significantlylower total plasma cholesterol level, intestinal digestive enzyme activities, bile acid secretion and inferior
protein and lipid digestibilities than fish fed BCD (P <0.05). In constrast,these paramethers were similar among fish
fed KDTLM1D, KBDTLM2D and BCD. Intestinal villi length and morphology of fish fed KBTLM1D and KBTLM2D were
similar to those of fish fed BCD and these two fish groups were markedly better than fish fed KBDTD. The present
studyindicates thatKDT fermentation improved digestive physiological indices and intestinal morphology of common
carp and these improvements may promote growth performance and feed conversion ratio.

Keywords: Common carp, digestive physiology, fermentation, intestinal morphology, soybean meal.

y v N kha cao, ngudén cung dbi dao va gia thanh ré, vi
1. DAT VAN DE thé KDT dugc xem 1a nguyén liéu tiém ning dé

Kho dau tuong (KDT) la loai phu phdm con thay thé& cho bot ca (BC) trong thtic &n thuy san
lai sau khi hat dau tuong dugc tach chiét lipid (Olsen & Hasan, 2012). Tuy nhién, khi thay thé
dé san xudt dau &n. KDT ¢6 ham lugng protein BC bing KDT trong thtc #n, nhiéu loai ca thé
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hién stic sinh trudng va hiéu qua chuyén héa
thic &n kém, kém theo nhiéu thay d6i bat
thudng vé sinh li tiéu héa va cau tric md rudt
nhu: gidm tiét dich mat, gidm hoat tinh enzyme
tiéu héa, gidm chi s6 gan va tdi mat, gidm ti 1é
tiéu héa chat dinh dudng, gidm chiéu dai nhung
mao rudt, thay déi ciu truc 16p vi nhung mao va
xudt hién cac khong bao 16n trong biéu mé rudt
(Refstie & cs., 2005; Choi & cs., 2020; Nguyen &
cs., 2021a; b). Nhiéu nghién cttu da chi ra ring,
cac yéu t6 khang dinh dudng trong KDT la
nguyén nhan gy ra nhiing bat thuong néu trén &
dong vat thiy san (Storebakken & cs., 2000;
Romarheim & cs., 2008). Do d6, dé ting ti 1& thay
thé BC bang KDT trong thiic an thuy san, can
loai bd cac yéu t6 khang dinh dudng trong KDT.

Lén men bang vi sinh vat dugc xem la
phuong phap hiéu qua va c¢6 chi phi thap dé
loai bd cac yéu t6 khang dinh dudng trong
KDT. M6t s6 nghién ctu cho thay, qua trinh
lén men lam gidm cac yéu td tc ché trypsin va
oligosaccharides trong KDT (Refstie & cs.,
2005; Nguyen & cs., 2020). Cac protein dang
khang nguyén c6 thé bi phan giai thanh cac
peptide c6 kich thuéc nhé hon nhé qua trinh
lén men, do d6 cai thién kha ning tiéu hoa va
h4p thu dinh dudng ctia dong vat (Hong & cs.,
2004; Zhuo & cs., 2016). Ngoai ra, mot s6
nghién ctu ciing chi ra ring su cai thién sinh
trudéng, hiéu qua st dung thic &n, cac chi tiéu
sinh 1i tiéu héa va cau tric mé rudt 6 mot so
loai ca &an dong vat nhu ca cam soc (Nguyen &
cs., 2013), ca hoi Dai Tay Duong (Refstie & cs.,
2005), ca chim vay vang (Nguyen & cs., 2021a)
khi &an KDT 1én men so vé1 &n KDT. Tuy nhién,
hiéu qua cai thién gia tri dinh dudng cuia KDT
thong qua 1én men phu thudc vao ching vi sinh
vat st dung dé 1én men va diéu kién lén men
(Nguyen & cs., 2013; Choi & cs., 2020). Diéu
nay c6 nghia riang, khi st dung cac loai
KDTLM dugc tao ra bdi cac chuing vi sinh vat
khac nhau va diéu kién lén men khac nhau thi
su cai thién cac chi tiéu sinh li, sinh trudng va
hiéu qua chuyén héa thtc an & dong vat thay
san c6 thé khong gidng nhau.

Ca chép (Cyprinus carpio Linnaeus, 1758)

la mot trong nhiing loai ca dude nudi phd bién
trén thé giéi, trong d6 c6 Viét Nam. Ching cé
toc do sinh trudng kha nhanh, thich tng t6t véi
moi trudng séng va cé gia tri kinh t& cao (Cai &
cs., 2019). Mot s6 nghién ciu chi ra ring, khi
thiic 4n c6 ti 168 KDT cao thi sinh trudng, hiéu
qua chuyén héa thic &n va ti 1é tiéu héa chat
dinh dudng cta ca chép giam, kém theo cac
thay d6i bat thuong vé ciu trdc mo rudt (Kim
& cs., 1984; Uran & cs., 2008). Nghién ctiu nay
duge thuc hién nhdm tim hiéu va so sdnh anh
hudng cta hai loai KDTLM trong thtic &n dén
mot s6 chi tiéu sinh Ii tiéu héa va céu tric md
rudt cta loai ca dugc nudi phd bién va cé gia tri
kinh t& nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Kh6 dau tuong va kho dau tuong 1én men

KDT thuong mai (protein thé (CP) 49%) va
hai loai KDTLM (KDTLM 1 va KDTLM 2) dugc
st dung trong nghién ctiu nay. KDTLM 1 (CP
50%) dugc san xudt theo phuong phap dudc mod
ta béi Nguyén & cs. (2018). Quy trinh dudc té6m
tat nhu sau: KDT thuong mai duge thanh trung
d 121°C trong 30 phut. Sau khi lam mat, nguyén
liéu nay dugc diéu chinh pH = 6,5 bdi NaOH/HCl
roi dudge b8 sung vi khuan Bacillus sublitis B3
(10° [cful/m], cung cap bbi Vién Nghién cttu Nuéi
trong Thuy san II, Thanh phé H6 Chi Minh), sau
d6 nudi tinh & 37°C trong 72 gid. Sau khi lén
men, nguyén liéu KDTLM 1 dugc say kho ¢ 60°C
trong 15 gid, ro6i dudc nghién nhé (kich thuée
< 400pm) va giti 6 nhiét do -20°C cho dén khi st
dung. KDTLM 2 la sidn phidm thuong mai
(ESP500, CP 50%) dugc san xuat bdi Cong ty

Evershining Ingredient (Bangkhuntain,
Bangkok, Thai Lan) st dung vi khuén

Lactobacillus spp.

2.2. Khau phan thi nghiém

Bon khiu phéan thi nghiém dude phéi tron
ti cac nguyén liéu chinh 1a BC (CP 67%), KDT,
KDTLM 1, KDTLM 2 (Bang 1). Cac kh4u phan
duge ki hiéu nhu sau: BCD (kh&u phan BC, d8i
ching duong), KDTD (khdu phan KDT, doi
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ching am), KDTLM1D (khdu phan KDTLM 1)
va KDTLM2D (khdu phan KPTLM 2). Ti lé
thay thé& protein tit bdt ca bang protein ti
KDT/KDTLM trong cac khadu phan la khoang
75%. Do KDT/KDTLM thidu hut methionine,
lysine, threonine va taurine nén cac axit amin
thi€t yéu nay dugc bd sung vao khiu phan
KDTD, KDTLM1D va KDTLM2D, dam bao

ham lugng cua ching trong cac kh&u phan nay

khau phan thi nghiém déu dudc bd sung chéat
chi thi tiéu héa 1a chromium oxide (Cr,O,,
5 g/kg thic &n) dé xac dinh ti 1é tiéu hoéa chat
dinh dudng. Cac nguyén liéu dugc phéi tron
bing may tron thic &n trong 15 phit, sau do
nuée duge thém vao hdn hdp nguyén liéu dé tao
thanh dang bot nhuyén. Cudéi cung, thtic #n
duge ép vién A4m bing may ép dun trong phong
thi nghiém va dudc bao quan 6 -20°C cho té6i

tuong duong so véi khdu phan BCD. T4t ca cac  khi st dung.

Bang 1. Cong thitc va thanh phan dinh duéng clia cac loai thiic &n thi nghiém

Khau phan
Nguyén ligu (%)
BCD KDBTD KDTLM1D KDBTLM2D

Bot ca 40,0 10,0 10,0 10,0
Khé dau twong 0,0 41,0 0,0 0,0
Khoé dau tvong 1én men 1 0,0 0,0 40,5 0,0
Kho dau twong Ién men 2 0,0 0,0 0,0 40,5
Bot mi 26,0 26,0 26,0 26,0
Tinh bot 10,0 10,0 10,5 10,5
Cellulose 15,0 0,0 0,0 0,0
Dau c4 2,0 5,0 5,0 5,0
H6n hop vitamin va khoang 1,0 1,0 1,0 1,0
CaHPO, 1,0 1,0 1,0 1,0
Lysine 0,0 0,30 0,30 0,30
Methionine 0,0 0,40 0,40 0,40
Threonine 0,0 0,15 0,15 0,15
Taurine 0,0 0,15 0,15 0,15
Thanh phén dinh dung (g/100g vét chét kho)

Protein tho 33,4 33,3 33,4 33,5
Lipid tho 7,5 74 74 75
Khoéng 11,3 11,0 11,2 111

Ghi chi: Bot ca: Minh Tam Co. Ltd., Rach Gia, Kién Giang, Viét Nam; Khé dau tuong: Bresur S.A.,
Corrientes, Buenos Aires, Argentina; Khé dau tuong lén men 2: Evershining Ingredient Co., Ltd.,
Bangkhuntain, Thailand; Bot mi: Global retail JSC., Ba Dinh, Ha No¢i, Viét Nam; Tinh bot va cellulose:
Shanghai Richem International Co., Ltd., Shanghai, China; Diu ca: Pesquera pacific star S.A., Calle Ruta,
Puerto Montt, Chile; Hén hop vitamin va khoang: Hinter Biotechnology Group Co., Ltd., Zhuhai, Guangdong,
China. Hoén hgp vitamin va khoing c6 thanh phan nhu sau (IU hodc mg/kg mixture): thiamine HNO,, 1030;
riboflavin, 3070; pyridoxine HCI, 1390; cyanocobalamin, 8.1; vitamin C (L-ascorbate-2-monophosphate),
18100; vitamin A acetate, 485000; vitamin D3 (cholecalciferol), 172000; vitamin E (DL-a-tocopherol acetate,
7010; vitamin K3 (menadione sodium bisulfite), 1850; folic acid, 550; nicotinamide, 5200; D-calcium
pantothenate, 4250; D-biotin, 16.5; inositol, 15400; ZnSO, 2700; MnSO,, 1730; CuSO,, 1310; FeSO,, 6250;
CoSO,, 156; potassium iodide, 175; sodium selenate, 38.1.; Lysine, methionine, threonine, taurine:
TRInternational, Inc., Seattle, WA, USA.
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2.3. Ch€ d6 an va cham séc ca thi nghiém

Ca thi nghiém dugdc nuéi tai Khoa Sinh hoc,
Truong Dai hoc Su pham Ha No6i. Truée khi tién
hanh thi nghiém, c4 chép giong dugdc nudi trong
cac bé thi nghiém va cho &n kh&u phan BCD
trong 2 tudn. Sau d6, ca c6 khdi lugng co thé
trung binh 17 + 0,8 g/con dudc phan bd ngiu
nhién vao 8 bé nudi (350 lit/bé), véi mat do
20 con/bé (mdi khau phan duge lap lai 2 1an) va
ddm bdo dong déu vé khéi lugng co thé ca giita
cac bé nudi. Ca dude cho an théa man nhu ciu,
2 lan/ngay (9 gio sang va 16 gid chiéu) trong 4
tuan. Nong do oxy hoa tan trong nuéc va nhiét
d6 nuéc duge do hing ngay bing may do chat
lugng nuéc da chi tiéu HI9B194 (Hana
Instruments, Romania), 1an lugt dao dong ti 6,2
dén 7,5ppm va tu 24,7 dén 28,8°C.

2.4. LAy mau thi nghiém

Két thic thi nghiém, c4 dugc nhin déi 48 gio
truéc khi tién hanh thu mau. Nim c4 ngiu
nhién trong mi bé duge chon dé can va xac dinh
khéi luong co thé sau khi duge gy mé bing
2-phenoxyethanol (néng d6 400ppm). Sau do,
cac ca thé ca nay dugdc 18y mau ti tinh mach géc
dudi bing kim tiém va xi lanh dé phan tich
thanh phan huyét tuong. Tiép theo, c4 dudec ms
va miu tdi mat duge thu dé xac dinh chi 6 tui
mat trude khi dn (nhin d6i). Mot doan rudt sau
(dai khoang lcm), k€& ti€p hau mén ciing dudc
thu tit mdi ca thé dé phan tich c&u tric mé hoc.
Sau khi thu cdc mAu ké trén, s6 ca con lai 6 mbi
bé tiép tuc dudec cho an bing thic &n thi
nghiém, réi dude thu mAu phan dé phan tich ti
16 tiéu héa chat dinh dusng. P& thu mau phén,
mdbi bé dugc néi v6i mot khoang thu phan dua
theo mé ta cta Kaushik & cs. (2004). Mau phan
duge thu tu khoang thu phan cho d&n khi da
lugng mau st dung cho viéc phan tich ti 1é tiéu
héa protein va lipid (kéo dai 7 ngay lLién tuc).
Cubi cung, ci thi nghiém tiép tuc dudc cho #n
thiic an thi nghiém tuong tng. Tai thoi diém 4
i sau khi an, 6 ca trong mbi bé dude gy mé va
mdé dé thu mau tdi mat nhim xac dinh chi s6 tui
méat sau an. Cac c& thé ca nay ciing duge thu vat
chét tiéu héa & rudt trude dé phén tich hoat tinh

enzyme lipase va trypsin. Vat chat tiéu héa tu
3 ca/bé dugc gop lai @ dam bao da lugng mAau st
dung cho phén tich hoat tinh enzyme. Qua trinh
thu mau mau, tdi mat, vat chat tiéu héa, mé rudt
dudc mb ta chi tiét bdi Nguyen & cs. (2021b).

2.5. Phan tich mAu va tinh toan cac chi tiéu
thi nghiém

Huyét tuong dudc tach ti mau mau sau khi
ly tam & téc d6 15.000 vong/phit trong 10 phiit.
Ham lugng cholesterol, triglyceride, protein,
glucose trong huyét tuong dugc phén tich bang
may xét nghiém ty déng Architect C16000
(Abbott, Illinois, Hoa Ky) tai Bénh vién
Medlatec, Ha Néi. Thanh phan dinh dudng va
chat chi thi tiéu héa (Cr,0,) trong thtc &n va
trong phan dudc phén tich theo phuong phap
cia AOAC (2005). Sau khi dudc tach tit 6ng tiéu
héa, mau md rudt dudgec ngam trong dung dich
dém phosphate-formalin 10% (pH = 7,4). Sau
khi c¢6 dinh trong dung dich nay khoang 48 gig,
maiu mo rudt duge rita bing dung dich ethanol,
roi tiép tuc duge c¢6 dinh bang parafin. Mbi mau
rudt dude cit 3 14n bang may cit dé tao cac lat
cit c6 @0 day 5um. Sau d6, cac lat cit nay dudc
nhuém bing heamatoxylin va eosin (HE)
(Nguyen & cs., 2021b). Sau khi nhuém mau,
miu mé rudt duge quan sat trén kinh hién vi
(vat kinh 10 va 40) dé danh gia hinh thai mé
ruét va do d0 dai nhung mao rudt. D6 dai nhung
mao rudt ¢ mdi ca thé duge do tit hai phia d6i
dién nhau trén cung mét lat cit, sau d6 két qua
trung binh tu 3 lat cit dugc xac dinh. Cac dic
diém hinh thai mé rudt duge danh gia bao gém:
su xuat hién cac khong bao 16n, hinh dang va su
sép x&p nhan cla cac t& bao biéu mo, dic diém
16p mo lién k&t va 16p vi nhung mao. Enzyme
lipase va trypsin trong vat chit tiéu hoa da duge
dong khé dudc tach bang nudc cit lanh theo mé
ta bdi Nguyen & cs. (2013). Sau d6, hén hop dich
chiét va vat chat tiéu hoéa duge li tam & téc do
15.000 vong/phit trong 15 phit, roi dich chiét
chtta enzyme dugc tach riéng. Hoat tinh lipase
va trypsin dudc xac dinh tu dich chiét da dudc
pha lodng 10 14n theo mé ta béi Murashita & cs.
(2007) va dugc tinh theo don vi U/g vat chat tiéu
héa (vat chat kho).
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Bang 2. Thanh phan huyét tuong ctia ca thi nghiém

Thanh phan Khéu phan

huyét tuong BCD KDTD KDTLM1D KDTLM2D
Protein tdng sé 45+0,6 42407 46+04 43+0,8
Glucose 52,4 6,7 55,2 +7,1 51,5+6,3 56,8 £ 5,7
Cholesterol tdng s6 134,8°+ 12,5 100,5% + 10,7 125,6%° + 13,2 119,7%° + 14,2
Triglyceride 2126 +22,3 192,8 + 25,1 208,8 18,8 197,5 + 20,4

Ghi chi: S6'liéu trong bang duge trinh bay theo gia tri trung binh #+ sai s6 chuan (n = 10); Céc gid
tri trong cung mot hang vdi cac chit khdc nhau thi khac nhau c6 y nghia (P <0,05). Protein téng sé

duge tinh theo don vi g/dl; glucose, cholesterol téng sé; triglyceride dugc tinh theo don vi mg/dl.

Ti 1& tiéu héa va chi s6 tui mat dude tinh
theo cong thic sau:

Ti 1é tiéu hoa (%) = 100 x [100 - Cr,0, trong
khau phan (%)/Cr,0, trong phan (%) x chat dinh
dudng trong phan (%)/chat dinh dudng trong
kh&u phén (%)].

Chi s6 tdi mat (%) = 100 x khéi lugng tii
mat (g)/khéi lugng co thé (g).

2.6. Xt 1y s6 liéu

S6 litu dugc xt ly thong qua phan tich
phuong sai moét nhan t6 (one-way ANOVA).
Kiém dinh Tukey-Kramer dugc st dung dé
danh gia su khac biét thong ké gitia cac gia tri
trung binh vé cac chi tiéu thi nghiém cua ca an
cac khau phan khac nhau va mtc sai khéc c¢6 §
nghia dugc lya chon 1a 5%.

3. KET QUA VA THAO LUAN
3.1. Thanh phan huyét tuong

Két qua ¢ bang 2 cho thay, ca &n KDTD cb
ham lugng cholesterol tong s6 thap hon 16 rét so
v6i ca dn BCD (P <0,05). Trong khi d6, khong ¢6
su khac biét c6 § nghia théng ké vé chi tiéu nay
gitta ca dn khau phan c6 KDTLM va ca an BCD.
Ham lugng protein téng s6, glucose va
triglyceride tudng dudng gitta cac nhém ca thi
nghiém. Két qua nay tuong dong véi mot s6
nghién ctiu duge tién hanh trén cac loai ca khac
khi KDT dudc ghi nhan lam giam ham lugng
cholesterol t6ng s trong mau nhung khéng anh
hudng dén cac thanh phan khac cia huyét tuong.
Trong khi d6, KDTLM cai thién ham lugng
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cholesterol t6ng s6 trong mau so v6i KDT khong
lén men (Nguyen & cs., 2013; 2021a). Mot s6
nghién ctu chi ra ring, khang dinh dudng thudc
nhém hoa tan trong ethanol nhu saponins,
lectins va oligosaccharides trong KDT lam giam
tiéu héa va hap thu lipid ti thic #&n (Refstie &
cs., 2005; Nguyen & cs., 2021b). DPéng thdi,
protein dang khang nguyén (B-conglycinin,
glycinin) trong KDT lam giam tai hap thu muéi
mat t¥ rudt, qua d6 lam téng su dung
cholesterol dé téng hdp bu muéi mat va lam
giam ham lugng cholesterol trong mau (Sugano
& cs., 1990; Higaki & cs., 2006). Trong nghién
ctiu nay, viéc gidm/loai bd khang dinh dudng
trong KDT théng qua 1én men c¢é thé 1a nguyén
nhén cai thién ham lugng cholesterol trong mau
ghi nhan & c4 &n KDTLM1D va KDTLM2D.

3.2. Chi s6 tti mat va hoat tinh enzyme
tiéu hoa

Bang 3 cho thay, khéng c6 su khac nhau
dang ké vé chi s6 tui mat trude khi an gitia céc
nhém ca thi nghiém. Tuy nhién, chi s& tai mat
sau khi &n cta ca 6 nhém #n KDTD cao hon ro
rét so v6i nhom an BCD va KDTLM (P <0,05).
Két qua nay cho thdy KDT ngén can sy gidm
kh6i lugng tdi mat sau khi an. Vi khéi lugng tii
mat trudc khi 4n tuong duong gitia cac nhéom ca,
do d6 KDT da lam giam tiét dich mat ti tdi mat
vao rudt. Nguge lai, ca an cac khau phan c6
KDTLM c6 khéi lugng tti mat sau khi &n tuong
duong so véi ca an BCD. Diéu nay cho thay, su
tiét dich mat vao rudt non khoéng bi tc ché khi
an KDTLM, déng nghia véi viéc 1én men KDT
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cai thién hiéu qua tiét dich mat vao rudt cua
thi nghiém. Mot s6 nghién ciéiu cting chi ra
ring, KDT lam giam tiét dich mat vao rudt caa
ca (ting chi s6 tii mat sau khi #an) nhung khi
KDT dugdc 1én men, hiéu qua tiét dich mat da
dudc cai thién, dic biét trén nhém ca dn dong
vat (Nguyen & cs., 2013; 2021b; Murashita &
cs., 2018).

Ca dan KDTD c¢6 hoat tinh trypsin va
lipase thap hon rd rét so véi ca &4n BCD va su
khac nhau 1a c6 y nghia théng ké (P <0,05)
(Bang 3). Ngudc lai, hoat tinh 2 enzyme nay cua
ca an KDDTLM1D va KDTLM2D tucong ducng so
véica an BCD. Mot s6 nghién ctiu da chi ra ring,
KDT lam gidm tiét enzyme tiéu héa ti tuyén tuy,

qua d6 lam giam hoat tinh cia enzyme tiéu héa
trong rudt non ctua ca. Ddéng thoi, su thi€u hut
mudi mat trong 6ng tiéu héa giy ra bdi su tc
ché& ti&t dich mat khi ca an KDT ciing gép phan
lam giam hoat tinh cta lipase (Murashita & cs.,
2018; Nguyen & cs., 2021b). Trong nghién ctu
nay, ca an KDTD c6 hoat tinh enzyme tiéu hoéa
thap, déng thoi su tiét dich mat bi dc ché. Nguge
lai, ca an kh&u phan c¢6 KDTLM cai thién ré rét
cac chi tiéu nay. Diéu d6 chiing to, 1én men KDT
lam giam/loai b6 khang dinh dudng trong KDT
va diéu nay gidp cai thién cac chi tiéu sinh li
tiéu hoéa cta ca chép. K&t qua nay ciing chi ra
ring, KDTLM 1 cai thién hoat tinh enzyme tiéu
héa r6 rét hon KDTLM 2.

Bang 3. Chi s6 tui mat va hoat tinh enzyme tiéu héa cuia ca thi nghiém

— Khau phan
BCD KDBTD KBTLM1D KBTLM2D

Chi sé tai mat (% khéi lvong co thé)
Trwdce khi an 0,27 £ 0,01 0,23 £ 0,02 0,24 + 0,04 0,26 + 0,03
Sau khi an 0,06% £ 0,02 0,15+ 0,01 0,09% £ 0,02 0,08% + 0,01
Hoat tinh enzyme tiéu héa (U/g vat chét tiéu héa)
Trypsin 12,5°+0,9 7,67+ 1,1 11,7°+0,7 10,12 + 1,4
Lipase 44°+0,5 2,3%+0,2 3,8°+04 42°+0,2

Ghi chii: S6 liéu trong bang dugc trinh bay theo gia tri trung binh + sai s6 chuan (chi so tui
mat, n = 12; hoat tinh enzyme, n = 4). Cac gia tri trong cuing mdt hang vdi cac chit khac nhau

thi khac nhau co y nghia (P <0,05).
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BCD KbPTD KPTLMID KDBTLM2D
Khau phan

Ghi chii: S6 liéu trong hinh duge trinh bay theo gia tri trung binh + sai s6 chudn (n = 2). V6i méi chat dinh
dudng, cac cdt voi cac chit khac nhau thi khac nhau cé y nghia (P <0,05).

Hinh 1. Ti 1é tiéu héa protein va lipid ctia ca thi nghiém
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3.3. Ti 1& tiéu hoa protein va lipid

Hinh 1 cho thiy, ti 1é tiéu héa protein va
lipid ctia ca &n KDTD thdp hon dang ké so véi
ca an BCD (P <0,05). Trong khi d6, ti 1é tiéu hoa
dat cao hon § ca an KDTLM1D va KDTLM2D so
v61 ca dn KDTD va su sai khac 1la ¢6 y nghia
thong ké d61 véi ti 1& tiéu héa lipid (P <0,05). Ti
1é tiéu hoa chat dinh dudng thap dia dugc ghi
nhan ¢ ca cam soc (Nguyen & cs., 2013), ca hoi
Pai Tay Duong (Olli & cs., 1995) va ca hoi van
(Romarheim & cs., 2008) khi cac loai ca nay
duge nudi bang thic &n c6 chia KPT. Trong
nghién cttu nay, KDT ciing 1am giam tiéu héa va
hap thu chit dinh dudng ti thic #n, dic biét 1a
lipid. Nguge lai, c4 an kh&u phin c6 chua
KDTLM c6 ti 1¢ tiéu hoa chit dinh dudng, dién
hinh 14 lipid cao hon dang ké so véi ca an KDTD
va tuong duong so véi ca d&n BCD. Nhiing két
qua nay chi ra rang, 1én men KDT cai thién qua
trinh tiéu héa va hédp thu chit dinh dudng ti
thic &n, dic biét la lipid. C6 thé, viéc cai thién
hoat tinh enzyme tiéu héa va su tiét dich mat
sau khi &4n cta cid an kh&u phan c6 chita
KDTLM 1a nguyén nhan dan dén nhiing thay
déi tich cuc & cac nhém ca nay so v6i nhém ca an
KDTD. Su cai thién hiéu qua tiéu héa va hip
thu dinh dudng ti thic &n c6 thé déng gép tich
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Chiéu dai nhung mao rudt (um)

cuc vao su cai thién stc sinh trudng va hiéu qua
chuyén héa thiic an ctia co thé.

3.4. Cau tric moé rudt

Hinh 2 cho thay ca &n KDTD cé chiéu dai
nhung mao rudt thap hon rd rét so véi ca dn BCD
(P <0,05). Trong khi d6, ca an kh&u phan c6
chtia KDTLM c6 chiéu dai nhung mao rudt ting
lén dang ké so véi ca an KDTD va khong ghi
nhéan su sai khac c6 ¥ nghia théng ké gitia hai
nhém ca nay so véi ca an BCD. Dic biét, chiéu
dai nhung mao rudt ctia ca an KDTLM1D khac
biét c¢6 y nghia véi ca an KDTD (P <0,05). Hinh
3 cho thay, ca an BCD c6 16p md lién két, nhan
cua cac t&€ bao biéu mé va 1ép vi nhung mao sép
x6p dong déu, khong xuit hién cac khoang gian
bao 16n va khong xuit hién cac khong bao 16n
trong biéu mé ctia nhung mao rudt. Nguge lai, ca
an KDTD c6 16p mé lién két sip xép 16ng 180
(xuat hién cac khoang gian bao 16n), nhéan té& bao
biéu mé sip x€p 16n x6n va khéng rd nét, 16p vi
nhung mao xuat hién nhiing doan khong dong
déu (khong tao thanh dudng vién sic nét va rd
rang) va xudt hién nhiéu khéng bao 1én trong
biéu moé nhung mao rudt. Nhiing bién d6i bat
thuong quan sat thay 6 ca &n KDTD da dudc cai
thién kha rd rét & ca an khdu phan chua
KDTLM, d#c biét hinh thai mé rudt cua ca an
KDPTLM1D kha tuong déng véi ca dn BCD.

b

T

BCD

KPTD KbDTLMID KBTLM2D

Khau phan

Ghi chi: S6 liéu trong hinh dugc trinh bay dudi dang gié tri trung binh # sai s6 chudn (n = 10). Céc cit vdi céc

chi khac nhau thi khac nhau cé y nghia (P <0,05).

Hinh 2. Chiéu dai nhung mao rudt cia ca thi nghiém
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Nhiéu nghién ctéu chi ra ring, ca an khéu
phan giau KDT xuit hién hoi chiing giéng véi
viém rudt, véi cac nhung mao rudt bi gidm chiéu
dai, 16p biéu mé 16ng 1éo, vi nhung mao sép xép
khong d6ng déu va sic nét, xuit hién cac khong
bao 16n trong 16p biéu mé, qua d6 lam giam dién
tich bé mat hap thu va hiéu qua hap thu chat
dinh dudéng ¢ rudt. Bat thuong nay quan sat
thay 6 nhiéu loai c4 nhu ca héi, ca trap db va ca
chim vay vang (Refstie & cs., 2005; Murashita &
cs., 2018; Nguyen & cs., 2021b). Trong nghién
ctiu nay, cac biéu hién bat thusng dién hinh vé
cau tric mé rudt ciing duge quan sat thay 6 ca
chép an KDT va day c6 thé 1a mot trong nhiing
nguyén nhan lam ti 1& tiéu héa chat dinh dudng
d nhém ca nay. Ngudc lai, hinh thai m6 rudt
dudc cai thién rd rét 6 ca an KDTLMI1D va
KDTLM2D so véi ca an KDTD. Nhiéu nghién
ctiu cho thay, 1én men KDT gitip hinh thai mo
rudt trd lai binh thudng, tuong duong so véi ci dn
BC, thé hién & su tang chiéu dai vi nhung mao, su
sép x6p déng déu nhan t& bao biéu mo, vi nhung
mao va mo lién két va khong xuit hién/giam s6

N

KDPTLMID

lugng cac khong bao 16n (Wang & cs., 2019; Choi
& cs., 2020; He & cs., 2020).

Lén men bang vi sinh vat dugc xem la
phuong phap hiéu qua dé giam/loai bd cac yé&u td
khang dinh dudng va cai thién gia tri dinh dudng
cta KDT. Ngoai ra, cac chit chuyén héa thi cdp
dudc sinh ra trong qua trinh 1én men nhu cac
peptide khang khuén, polyketide va isoflavone
dude cho 1a c¢6 kha ning cai thién gia tri dinh
dudng cta KDT va c6 19i d61 véi stic khoe ctia con
ngudi va dong vat (Lee & cs., 2014). Do d6, su cai
thién céc chi tiéu sinh li tiéu héa va c4au tric mo
rudt & ca chép trong nghién ctu nay c6 thé 1a do
viéc gidm/loai bd cac yéu td khang dinh dudng va
cai thién gia tri dinh dudng cia KDT thong qua
qué trinh 1én men, d#t biét 1a KDTLM 1. K&t qua
ctia nghién ctiu nay ciing cho théy trién vong thay
thé BC bang KDTLM trong san xut thiic 4n cho
cé chép. Tuy nhién, dé khang dinh diéu nay, cn
thiét phai tié€n hanh nghién ctu dai ngay dé danh
gia anh hudng cia KDDTLM 1 va 2 dén sinh
trudng, hiéu qua st dung thic &4n, ti 1é nudi séng
va hé vi sinh vat dudng rudt cia ca thi nghiém.

KDTLM2D

Ghi chi: N: Nhan; MLK: M6 lién két; VN: Vi nhung mao; KBL: Khong bao Ién.

Hinh 3. Hinh thai mé rudt cta ca thi nghiém
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4. KET LUAN

KDT lam gidm ham Ilugng cholesterol
trong mau, Gc ché qua trinh tiét dich mat,
giam hoat tinh enzyme tiéu héa, giam ti 1é tiéu
héa chat dinh dudng, gidm chiéu dai nhung
mao rudt va lam xudt hién cac bat thuong
trong cau tric moé rudt cha ca chép. Lén men
KDT gitp cai thién cac chi tiéu sinh i tiéu héa
va cdu tric mé rudt. KDTLM 1 thé hién tac
dung cai thién ré rét hon KDTLM 2. Cac két
qua thu duge tit nghién ctu cho thiy, c6 thé
thay thé& BC bing KDTLM trong thtic &n cho ca
chép ma khéng lam xuat hién cac bat thuong
dién hinh gidng nhu ca an KDT, md ra trién
vong st dung KDTLM trong thtc &n dé thay
thé BC nhim ha gia thanh thtc 4n thiy san.
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