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ABSTRACT

The digestive cell of the gastropoda is the digestive sinuses covered by the
epithelial layer, the epithelial layer that will form glandular cells and
capillary injection cells, the digestive process consists of extracellular and
intracellular digestion that occurs simultaneously mainly in the liver as the
main. The digestive system of the gastropoda is complete with a separate
mouth and anus, the mouth has radulas and the anus usually pours into the
sinuses, the digestive system consists of the mouth, esophagus, stomach and
hepatopancreatic liver. The gastropoda has enzyme protease, amylase,
cellulase, lipase, pepsin and trypsin that work to digest food, for animal-
eating snails the digestive enzyme cellulase is very low. Many rodents,
mutilating foods such as seaweed, algae and deposited organic humus,
others adapt to carnivorous behaviour. The nutritional characteristics of
many species of snails belong to the gastropoda class in which mainly the
group of sea snails changes with the stages of development. Meanwhile,
freshwater snail species have no change in nutritional characteristics from
the stage of snails to adult snails.

TOM TAT

Té bao tiéu héa ciia 16p Chin bung la xoang tiéu héa dwege bao trimm boi
16p biéu mé, 16p biéu mé sé tao thanh té bao tuyén v té bao tiém mao, qud
trinh tiéu héa bao gom tiéu héa ngoai bao va tiéu héa ngi bao xdy ra dong
thoi véi nhau chii yéu & gan la chinh. Cdu tao hé tiéu héa ciia 16p Chan
bung hoan chinh voi miéng va hdu mon riéng biét, miéng co cac ludi sieng
(radula) con hdu mén thuong dé vao xoang do, hé tiéu héa gom cé miéng,
thue quan, da day va gan tuy. Lép Chan bung co enzyme protease, amylase,
cellulase, lipase, pepsin va trypsin hoat dong dé tiéu hoa thirc an, doi voi
oc an dong vat hoat dong enzyme tiéu hoa cellulase rdt thdp. Nhiéu lodi
gdm, cdt xén cdc logi thirc dan nhw rong, tdo va cdc min ba hitu co ling
dong, mot 56 loai khdc thich nghi voi tdp tinh an thit. Pdc tinh dinh duong
cia nhiéu lodi éc thuée 16p Chdn bung trong do chu yéu la nhém oc bién
thay déi theo cdc giai doan phat trién. Trong khi do , cac loai o éc¢ nueée ngot
khéng c6 sw thay doi déic diém dinh dwdng tir giai doan éc con dén oc
trueong thanh.
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1. GIOI THIEU

Nganh dong vat thin mém la mét trong nhing
nganh rat da dang vé mit sinh hoc (Gosling, 2004),
¢6 sb Iuong loai 16n nhat véi 160.000 loai va dugc
chia 8 16p. Trong @6, 16p Chan bung (Gastropoda)
12 16p 16n nhit véi hon 40.000 loai b va ciing 13 16p
thich tng cao nhat véi méi truong sdng, co khoang
3.500 loai ¢ séng trén can va duéi nuéc (Richard
& Gary, 2003). Lop Chan bung (Gastropoda) co
chiéu huéng thich nghi da dang céac loai thie an
trong qua trinh dinh dudng de ton tai va phat trién.
Nhiéu loai chan bung gam, cit xén céac loai thirc dn
nhu rong, tao va cic mun bd hitu co ling dong
(Strong et al., 2008; Wendy & Hay, 2011) nhung
mot sb loai khéc lai thich nghi véi tap tinh an thit
(Thu va ctv., 2004; Harding, 2006; Thao va ctv.,
2009). bic tinh dinh dudng cua nhiéu loai é¢ thuge
I6p Chan bung trong d6 chii yéu 1a nhom Chén bung
bién thay ddi theo cac giai doan phat trién (Thu va
ctv., 2004; Woodcock & Benkendorff, 2008). Tuy
nhién, cac loai Chan bung nudc ngot khong c6 sy
thay d6i dac diém dinh dudng tir an tap thién vé thuc
vat sang an dong vat va thanh phan thac an it thay
ddi tir giai doan 6c con dén dc truong thanh
(Mendoza et al., 1999; Bernatis, 2014). Thanh phan
dinh dudng (ham lugng protein, lipid va calcium)
hay mui vi caa thire an va ché d6 an ciing di duoc
ching minh 1a ¢6 tac dong tich cuc vao qua trinh
sinh truéng va ty 1& sdng cua da sb cac loai thuoc
I6p Chan bung ching han nhu: Bao ngu Haliotis
midae (Britz, 1995); ¢ huong Babylonia formosae,
Babylonia areolata (Zhou et al.,, 2007a, b;
Chaitanawisuti et al., 2010;); 6c Dicathais orbita
(Nasution and Roberts 2004; Woodcock and
Benkendorff, 2008); ¢ buou vang Pomacea urceus,
Pomacea patula (Mendoza et al., 1999; Ramnarine,
2004). Muyc ti€u cta bai tong quan nay nham: (1) tim
hiéu dic diém hé tiéu hoa cua I6p Chan bung; (2)
tim hiéu cac loai enzyme va vai trd ciia enzyme
trong tiéu hoa thirc an cua l6p Chan bung va (3) tim
hiéu dic diém dinh dudng cua l6p Chan bung, tir d6
gop phan dinh huéng trong wong, nudi dong vat
tham mém Chan bung (Gastropoda).

2. PAC PIEM DINH DUONG CUA LGP
CHAN BUNG (GASTROPODA)
2.1. Pic diém hé tiéu héa cia I6p Chan bung
(Gastropoda)

Theo Thanh va Hoc (2001), phan I6n khéi noi
guan nam ¢ vong xoan dau tién ciia vo ¢ (Hinh 1).
Qua lép mang moéng c6 thé phan biét dugc mot s6
cac bo phan noi quan: d6 1a khéi gan - tuy mau vang
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xen lan mau xanh den. Pon than mau den phu mot
doan rudt. O con céi ¢ myén anbumin mau vang.
Bao tim ¢ go bén trai va dng dan sinh dyc duc (hoic
cai) 0 bén phai. Hé tiéu hoa trong thuy miéng c6
hanh miéng, gém c6 hai ring kitin ¢ hai bén, giira 1
ludi stng, tiép d6 1a thuc quan ndi hanh miéng véi
da day, thuc quan hep va dai. Da day nam trong khéi
gan - tuy. Sau da day Ia rudt udn khic nam xen ké
trong khi gan - tuy, roi do ra tryc trang chay vé phia
trude co thé. Cudi cing 1a hau moén nam bén phai
cira 40. O vung miéng c¢6 mot doi tuyén nudc bot
mau vang d6 vao thuc quan. Khéi gan - tuy chia lam
hai phan: phan tiéu héa mau vang pha do, phan bai
tiét mau den.
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Anus % /
A Digestive|
“\\\Gu /K " gland
il —t |
AN & |
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U Foot
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Hinh 1. CAu tao co thé ciia I6p Chéan bung
(Ponder et al., 2019)

Ghi cha: Mouth (miéng), Radula (Ludi sung),
Visceral mass (Khéi noi tang), Mantle (Mang 40),
Heart (Tim), Gonads (Tuyén Sinh duc), Coelom
(Thé khoang), Shell (V6), Anus (Hau mén), Gill
(Mang), Foot (Chén), Nerve cords (Day than kinh),
Intestine (Ruot), Stomach (Da day), Crop (diéu),
Digestive gland (Tuyén tiéu hoa).

Phan 16n cac loai trong 16p Chan bung in thyc
vat (Turbo sarmaticus, Nerita balteata, Haliotis
midae, Pila polita, Pomacea urceus, Pomacea
patula,...), mot s khac an thit (Dicathais orbita,
Babylonia areolata, Babylonia formosae,...) bang
cach bit con mdi, tiét men tiéu héa phén huy con
mdi rdi hut vao éng tiéu hoa, mot sé khac loc thirc
an trong nudc hay song ky sinh. Dac diém dang chu
¥ cua hé tiéu hoa chan bung 13 ¢6 nhidu ring & ludi
sung (t6i hang tram ngan rang), tiéu hda ngoai bao
1a chu yéu (mic di c¢6 khéi gan co thé tiéu hoa noi
bao), da day quay hudng trudc ra sau, tuyén nudc
bot c6 thé tiét cac chat hoa tan d4 voi hay chat doc
(6¢ cbi Conus). Da day ctia mot sé chan bung an loc
nhu gidng Lambris c6 tru gelatin tiét men tiéu hoa
bang cach bao mon dan, rugt sau co thé xuyén qua
tam that. Nguoc lai hé tiéu hoa cia mot s chan bung
ky sinh lai tiéu giam (Thuan & Son, 2004).
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2.1.1. Cdu tqo hé tiéu héa cualép Chéan bung

Lép Chan bung cé cau tao hé tiéu héa hoan chinh
V6i miéng va hau mon riéng biét, miéng c6 cac ludi
stmg (radula), con hau mén thuong dd vao xoang 4o.
Miéng dan vao thuc quan roi dén da day, lién két véi
da day 13 mot hay c6 thé 1a nhiéu tuyén tiéu hoa.
Chat dinh dudng duoc hap thu di vao hé tuin hoan
mau dé phan bd di khap co thé hay chira trong cac
tuyén tiéu hoa dé str dung sau. Céc chat thai khong
duoc tiéu hoa di qua rudt va ra ngoai qua hau moén
(Hinh 2). Hé tiéu hoa ctia I6p Chan bung c6 4 phan
co ban nhu sau:

Miéng: Day la phan dau cia 6ng tiéu hoa, trong
thily miéng c6 hanh miéng, gom c6 hai rang Kitin &
hai bén, gitta 1a lugi Stung, tuy theo lodi ma miéng
dugc ciu tao don gian hay phuc tap. Tuy nhién, ddi
V6i cac loai an loc (bt mdi thy dong) thi miéng co
c4u tao don gian, khong c6 xoang miéng, rang, tuyen
nudc bot, dbi vai cac loai bat moi cha dong thi phan
dau dng tiéu hoa phinh to hinh thanh xoang miéng,
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bén trong c6 chira phién ham, ludi simg, rang sung
va tuyén nuéce bot, & bao ngu co dén hai tuyén nude
bot m¢ ra xoang mleng noi c6 radula hlnh quat
(Campbell, 1965) va ¢ 6¢ buou Pila globosa, ¢ lac
Pila conlca va gidng ¢ buou vang Pomacea ciing
¢6 hai tuyén nuéc bot hién dién trén cac mit cua
khdi miéng (Ghesquiere, 2003; Saxena, 2007).
Phién ham do ting ngoai bi ciia xoang miéng hinh
thanh, véi chic ning 1a két hop voi ludi simg dé
nghién thirc an. Ludi simg duoc ¢b dinh trén mot go
co, ludi stmg c6 thé co vao trong tai (tai ludi stng),
trén ludi simg c6 nhiéu rang sing. Mdi hang ring
sung duoc chia lam ba loai 1a rdng gitra, rang bén va
rang mé, cac loai an thit thuong c6 rang sung to,
chéc nhung sb lugng ring simg it va nguoc lai cac
loai an thuc vat (hay an loc) c6 s luong rang nhiéu
nhung ring nhé. Ving miéng con c6 mot ddi tuyén
nuéc bot mau vang d6 vao thuc quan (Saxena,
2007).

esophogus
[,

radular teeth
'

radular sa/

radula

esophagus

radular teeth

radular sac

retractor mouth
muscle
& . buccal
odontophore protractor radula protractor Snail Feeding Anatomy :
muscle I muscle | cavity
esophogus food
/A

radula radula

retractor

protractor

odontophore
protractor
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Hinh 2. H¢ thong tiéu héa I6p Chan bung (Ghesquiere, 2003)

Ghi chii: Buccal cavity (khoang mi¢ng), Esophagus (thuc quan), Food source (nguép thite an), Food particles (hat thirc
an), Jaw (ham), Odontophore (co ndng dé), Odontophore protractor muscle (co duoi ndng do), Radula sac (tii ring),
Mouth (miéng), Radula protractor muscle (co dudi radula), Radula retractor muscle (co co rit radula)

Thuc quan: Thyc quan 1a mot phan cua éng tiéu
hoa nol miéng va cd hong xudng da day, d6i véi loai
bat moi chu dong thi thuc quan thuong dai va phinh
to (i cord). Nhirng loai an loc thuc quan ngén bén
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trong thanh thyc quan c¢6 nhiéu tiém mao 1am nhiém
vu van chuyén va chon loc thire an (chi chon loc theo
kich ¢& hat thirc an), vi du: 6¢ buou Pila globosa va
dc lac Pila conica thuc quan mé rong ra day thic an



Tap chi Khoa hoc Truong Pai hoc Cén Tho

xuéng da day nam & phia bén trai cua khdi noi tang
ngay dudi mang tim va c¢6 mau d6. i vai bao ngu
phan thyc quan c6 hai phan phu hai bén, ¢ phan dau
thuc quan nho sau d6 16n dan va tao thanh ving chira
dung thirc an c6 vach mong va c6 kha nang dan hoi
(Campbell, 1965).

Da day: Da day mau do, nam trong khéi gan -
tuy hinh tai, vach c6 nhiéu nép gap. Da day ciing c6
C4u tao khac nhau tity vao tap tinh in va loai thire an
cua loai. Nhitng loai @n loc da day c6 vach mong.
Nhiing loai bat moi chu dong da day co vach day,
mit trong da day c6 cac phién chitin hay da voi gitp
cho qué trinh nghién nét thic dn. McLean (1974)
cho ring da day bao ngu nho c6 mét tai cut dang
x0dn, tuyén tiéu hoa da thuy thong véi da day nho
cac ranh.

Gan tuy: Phan ndy c6 chirc nang tiét ra men dé
tiéu hoa thire an. Khdi gan tuy chia lam 2 phan: phan
tiéu hoa c6 mau vang do, phan bai tiét mau den nam
bao quanh da day (Son, 2008). Ruét tiép theo da
day, phan tryc trang thudng chay ngang qua xoang
bao tim, tity theo loai ma c6 thé c6 cac truong hop
sau: truc trang xuyén qua tam that; truc trang chay
qua mat dudi ciia tim that hoac truc trang di qua mat
lung cia tam that. Tan cung cua rudt 1a hau moén dd
ra xoang mang 4o (Son, 2008).

2.1.2. Té bao tiéu héa va hinh thirc tiéu héa cua

lop Chdn bung

a. Té bdo tiéu héa cua lép Chdn bung

Té bao tiéu hoa cua I6p Chan bung ciing twong
tw nhu ¢ cac loai thuéc lop Hai manh vé khac.
Xoang tiéu héa dugc bao trum bai 16p biéu mo, 16p
biéu md nay sé& tao thanh té bao tuyén va té bao tiém
mao (Thu, 2005). Vach dan hdi ctia ving diéu c6 mo
lién két va mo co kém phat trién. Bén trong da day
¢6 chira day dich nhay duoc tao thanh cac phién
nhdy c6 nhiém vu tap trung thirc an va cac thanh
phan tir tuyén tiéu hoa. Vung tiép giap gitra da day
va rudt cau tao b01 cac rdnh song song va cac thuy
nho. Phan nay tiép ndi Vi ranh rut noi c6 nhiéu
tiém mao va hai thuy nam & mat bung. Rudt duoc
bao phu boi cic mod lién két xen ké cac mach méau
noi c6 nhiéu té bao mau (Thu, 2005). Theo Saxena
(2007), tuyén tiéu hoa cua ¢ buou Pila globosa
¢6 chira ba loai té bao: (1) Té bao tiét: ¢6 tac dung
tiét ra cac enzyme tiéu hoa cellulose; (2) Té bao
resorptive: c6 tac dung tiéu hoa protein trong té bao;
(3) Té bao lime: c6 tac dung luu trit calcium va
phosphate.
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b. Hinh thirc tiéu héa cua lép Chdan bung

Twong tw nhu & cac loai dong vat than mém hai
manh vo, qua trinh tiéu hda ngoai bao va ndi bao xay
ra dong thoi véi nhau nhat 14 & gan. Tiéu héa ngoai
bao xay ra & viing chtra thire an, tiép theo 14 ¢ da day
va co thé xay ra ¢ rudt. Qué trinh chuyén héa giai
phong ra monosacharite, amino acid, alcochol va
acid béo. Qua trinh tiéu héa va hap thu ciing xay ra
& rudt. Enzyme tiéu hoa duoc tiét vao da day va qua
trinh tiéu hoa ngoai bao xay ra trong da day. Da sd
I6p Chéan bung c6 giai doan cudi ciing clia tiéu hoa
1a tiéu hoa ndi bao va xay ra bén trong tuyen tiéu
hoa. Chat dinh dudng duoc hap thu vao méau dé cung
cip cho co thé hodc du trir trong tuyén tiéu hoa.
Nhiing thirc n khong tiéu hoa duoc s& troi xudng
rugt va ra ngoai qua hau mon (Thu, 2005; Phu,
2006).

C. Qud trinh tiéu héa va hap thu thire an cua

l6p Chdn bung

Ring sing (radula) nim ¢ phan duéi xoang
miéng c6 nhiém vu Iy thirc an, sau d6 thire dn dwoc
x€é nho ranho ca rang bén (Campbell, 1965). Cac hat
thirc an duoc tron 1an véi nudc bot, luu lai ¢ ving
didu va sau d6 vao da day. Phan thirc an khong tiéu
hoa gan két véi nhau con phan tiéu hoa di vao cac
tuyén tiéu hoa, men tiéu hoa duoc tiét vao xoang cuia
céc tuyén nay. Qua trinh ndy xay ra sau 45 phut ké
tir khi thirc an di vao da day va dat dinh cao sau 6 -
13 gio ¢ diéu kién 13°C (Campbell, 1965). Nguyén
liéu khong tiéu hoa dugc trong da day dwoc day sang
phan rudt. Cac tiém mao gén véi cac thuy s& dao thai
cac mau thirc an 16n va dwa cac mau nho vao cac
ranh rudt. Tai d6, chiung dwoc van chuyén biang cac
tiém mao va dugc bao quanh bang dich nhiy tao
thanh cdc thé ban mong. Rudt chira cac thanh phan
gdm céc san pham tiéu hoa dang ban mong, cac mau
thirc dn nho chua dugc tiéu hoa va dich tiéu hoa.
Phan ¢ thé ran dugc thai ra ngoai lién tuc trong qua
trinh tiéu hoa. Phan dich tiéu héa chiu sy tac dong
cua hé tiém mao va rung dong cua vach co. Qua
trinh chuyén hoa thirc an ciing phu thudc vao nhiét
d¢ nhu ¢ cac loai hai manh vo (Thu, 2005).

2.1.3. Ddc diém luéi simg (radula) cua lop

Chdn bung

Ludi stmg (radula) thudng xuat hién ¢ nhiéu loai
thugc 16p Chan bung nhung tiéu giam & cac loai
thugc 16p Hai manh vo (Campbell, 1965; Isarankura
& Runham, 1968). Ludi sing duoc cu tao tir cac
chat simg va la mot bo phan cua xoang miéng.
Xoang miéng la co quan nam ¢ sau miéng, c6 ciu
tao phuc tap gom c6 co va day than kinh. Ludi sing
bao gébm nhiéu hang rang c6 cau tao 1a mot khdi kitin
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hay protein 14t thanh dudi cua thyc quan, mat trén
ludi simg c6 nhiéu day rang kitin nho ¢6 nhiém vu
cit, gam thirc an (Martin & Negrete, 2007; Saxena,
2007; Gayathri et al., 2016). Phan gdc cta ludi sing
¢6 céc té bao sinh ra phan ludi sing khi bi bao mon
do qua trinh tiéu hoa. Hoat dong cta ludi sung duoc
diéu khién bai cac chium co co va dudi, ludi simg co
thé tho ra ngoai cao va cudn thirc an 1a thuc vat vao
miéng (Foster, 1997; Venkatesan et al., 2016). Binh
ctia ring dwoc lam ciing chic boi oxit sit va day la
dic diém dic trung cia nhom dc, con ddi véi bao
ngu, c6 dac diém ludi simg dung dé cat thirc &n hay
dé gom thirc an (Campbell, 1965). 0 mot s6 loai 6¢
dic biét khac nhu ¢ cbi, ring duoc ciu tao dang
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kim, gai dé chich noc doc vao co thé con mdi. Sy
sap xép cua cac stmg trén ludi simg 1a dic diém quan
trong cua tirng loai (Hinh 3).

S6 lwong rang trén mdi hang 1a dic diém cua moi
loai va déy ciing 1a mot dic diém quan trong duoc
su dung trong phan loal 16p Chan bung. O mot sb
loai Oc 6 ludi sung rat dai va hep, mot sb khac lai
¢6 ludi sing nhiéu rang. Cac loai Chan bung c6 vo
da phan c6 7 rang trong mdi hang (Hickman et al.,
1997; Saxena, 2007). Mot s6 loai khac sé lugng rang
trén mdi hang giam di chi con 3 rang hay 1 doi rang
(¢ cbi).
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Hinh 3. Mt sb kiéu lwdi sirng (radula) ciia I6p Chan bung: (A) Oc Busycon carica, (B) Oc Murex
regius, (C) Oc Cypraea tigris, (D) Oc Elysia viridis, (E) Oc Scaphander lignarus, (F) Oc Pila virens, (G)
Oc Pila Globosa, (H) S. papulosa, (I va J) Oc bwou vang Pomacea canaliculata va Pomacea scalaris, (K)
Oc Pomella megastoma (Hickman et al., 1997; Martin & Negrete, 2007; Saxena, 2007; Gayathri et al.,

2016)
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Pa s6 cac loai thudc 16p Chén bung c6 hinh dang
va s6 luong rang khong gidng nhau, dic biét ngay
ca trong cung mot loai nhung ciing khac nhau vé
kich thuéc va vé sé lugng ring trong ham ching
han: Cong thic rang sing ciia bao ngu Haliotis
gianleadiscus (co-5-1-5-00). D6i voi 6¢  nhay
Strombus canarium c6 bay chiéc ring/hang va véi
coéng thuc 2-1-1-1-2 (Arularasan et al., 2011), dac
diém rang, s6 lwong va cong thirc ring cua loai 6¢
nhay ciing tuong tuy nhu 6c Pila globosa (Saxena,
2007), tuy nhién 6¢ mat tring Turbo sarmaticus 1a
loai an tap thién vé thuc vat nhung lai c6 cong thuc
rang oo-1-4-R-4-1-00 (Foster, 1997). Nghién citu
Paoulayan and Remigio (1993) cho rang cac loai ¢
buou nhu: Pila conica (Hinh 4-A), Pila vittata
(Hinh 4-B) va Pila quadrasi (Hinh 4-C) trong ham
ring co tlr 33 - 41 hang ring va moi hang ring cling
chi ¢ 7 chiéc rang (2-1-1-1-2).
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Theo nghién ctru Altena and Gittenberger (1981)
hay Venkatesan et al. (2016), mdi loai 6¢ c6 dac
diém ring riéng biét, ddi voi nhitng loai dc an thirc
an la dong vat sb luvong hang rang it va 16n, vi du:
¢ huong Babylonia areolata va Babylonia spirata
(Hinh 4-D va E) c¢6 khoang 40 hang ring va mdi
hang c6 7 chiéc rang (2-1-1-1-2), ¢ Tonna dolium
c6 cong thuc rang 3-D-2-R-2-D-3 (Hinh 4-F), loai
6c Rapana rapiformis cong thirc rang 2-1-R-1-2
(Hinh 4-G); con dbi véi nhitng loai ¢ an thirc an 1a
thuc vat s6 lwong rang nhiéu va nho, vi du nhu loai
Phalium glaucum véi cong thirc ring oo-5-R-5-c0
(Hinh 4-H) va loai Murex virgineus cong thirc rang
o0-1-R-1-00 (Hinh 4-J). Céc nghién ciru trudc day vé
rang & 16p Chéan bung (Isarankura & Runham, 1968)
ciling chi ra rang cang vé gia sb lugng rang giam dan
theo thoi gian.
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Hinh 4. Cong thirc ring mjt s6 loai 6c thudc I6p Chan bung: éc bwou Pila conica, Pila vittata va Pila
quadrasi (2-1-1-1-2, A-C), 6c hwong Babylonia areolata va Babylonia spirata (2-1-1-1-2, D va E), éc
Rapana rapiformis (3-D-2-R-2-D-3, F), Oc Tonna dolium (2-1-R-1-2, G), Oc Phalium glaucum oo-5-R-5-
o0, H) va Oc Murex virgineus (co- 1-R-1-0, J) (Altena & Gittenberger, 1981; Paoulayan &Remigio,
1993; Venkatesan et al., 2016)

Ghi chii: F- Formula (cng thirc rdng), R- Rachis (cudng ham rdng), L- Lateral (rdng bén), M - Marginal (ring mép).
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Tir ddc diém ludi sung (radula) cua l6p Chan
bung cho thay da s6 cac loai dc nudc ‘ngot c6 cong
thirc rang giong nhau (2-1-1-1-2), s6 luong hang
rang trong ham khac nhau tuy loai va ciing 1a nhom
¢ ¢6 dic diém dinh dudng thién vé thuc vat, khong
thay d6i thanh phan dinh dudng theo thoi gian phat
trién khac nhau. Trong khi do, mot s6 loai 6¢ bién
nhu ¢ huong, 6¢ Tonna dolium va ¢ Rapana
rapiformis c6 dic diém rang to va it, day 1a nhom ¢
an thién vé dong vat ¢ giai doan truong thanh.

Hau nhu tat ca cac loai dc nudc ngot thudc 16p
phu mang trudc déu c6 ludi sung (radula) loai
“Taenioglossan”, mdi hang chi c6 bay ring di qua.
Tuy nhién, da phan céc loai thudc ho Neritidae c6
lugi sung “Pidoglossan” chira 60 - 80 riang ngang
nhau. Mic di mét s6 loai thudc 16p phu mang trudc
(Prosobranch) c¢6 ham rang kha don gian
(Campeloma). Cac nghién ciru vé hoat dong cua
radular trong qué trinh n thirc an cua dc nudc ngot
cho thiy ¢ nhan biét thirc an (mdi), cit xé mdi va
dua thirc @n vao da day (Hickman & Morris, 1985;
Thomas et al., 1985).

2.2. Cac loai enzyme va vai tro ctia enzyme
trong tiéu hoa thirc dn cia lép Chéan
bung

Nhitng nghién ciru vé hoat dong cua enzyme &
d6ng vat than mém con rat han ché. McLean (1974)
da tim thay glucanase trong hé tiéu héa cua l6p Chéan
bung, enzyme ndy mang chu yéu 13 hoat tinh cua
amylase. Ching thuong tap trung nhidu ¢ ving diéu
(vung thyc quan phinh to va gidp véi da day) va
vung tuyen tiéu hoa. Glucose duogc tim thdy trong
ving tuyén thire an, hoat dong phan giai protein da
dugc phat hién ¢ tuyén nuéc bot noi ¢6 pH =7,7,
trong vung chaa thic an, da day va trong gan
(Thilaga, 2005). Hoat dong phan giai cua lipase
dugc tim thy trong ving chtra thuc an. Da s céc
loai thudc 16p Chén bung c6 tuyén nudc bot két hop
véi khoang miéng, tuy nhién cac loai thudc I6p phu
mang truéc (Prosobranchs) rét it tiét enzym tiéu hoa
trong nudc bot, nd thuong chi chira chit nhiy va doi
khi chi c6 enzyme phan giai protease (Fretter &
Graham, 1994). Co quan chinh chtra enzyme tiéu
hoa 1a cac tuyén thuc quan, dic biét ddi vaéi Léop
chan bung an co, tiét dich enzyme tiéu hoa co kha
ning phan giai carbohydrate cha yéu 1a enzyme
phén giai cellulase (Salvini-Plawen, 1988; Fretter &
Graham, 1994). Thirc an duoc dan vao da day, tron
v6i men tiéu hod tir tuyén thuc quan va enzyme dugc
tiét ra boi cac tuyén tidu hoa (Fretter & Graham
1994), sau d6 thuac an dugc ti€u hoa thong qua cac
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dng dan va dng cua tuyén tiéu hoa dé hap thu (Fretter
& Graham 1994).

Lop Chan bung co cac loai enzyme tiéu hoa nhu:
Protease, amylase, cellulase, lipase, pepsin va
trypsin hoat dong . dé tiéu hoa thirc an xuat hién &
mot So loai chu yeu cia I6p Chan bung nudc man
nhu: 6c huwong, 6¢ mat tring va bao ngu (Britz,
1995; Foster et al., 1999; Garcia-Carreno et al.,
2003; Kim va ctv., 2005; Garcia-Esquivel &
Felbeck, 2006; Zhou et al., 2007b) va dc nude ngot
nhu: dc buou Pila globosa, éc buou vang Pomacea
sp., Helix pomatia, Amnicola limosa, Biomphalaria
glabrata (Gilberton & Jones, 1972; Kesler & Tulou,
1980; Saxena, 2007). Thac an dugc dua vao miéng
tir bén ngoai, sau d6 qua mot thuc quan dai, gan két
trong dich nhay va di chuyén bang 16ng mao, ciing
gidng nhu trong duong tiéu héa cua I6p hai manh
v6, tuy nhién c6 dic diém khac véi 16p hai manh vo
& chd 1a 16p hai manh v6 tiéu hoa bat dau gan nhu
ngay lap tac sau khi thic an duogc tiéu thu, véi su
XUt hién ciia nudc bot tir cac tuyén d6 vao khoang
miéng véi thuc quan. Trong thoi gian nghién va boi
tron thic n c6 xudt hién amylase va protease
(Garcia-Esquivel & Felbeck, 2006; Zhou et al.,
2007b).

Céu tao da day & 16p Chan bung duoc thiét ké
bang nhitng nép gip, ranh va cac khu vuc sip xép
cla tiém mao, c6 mot 14 chan da day, véi muc dich
1a kiém soat su chuyén dong cua chat nhay va cac
enzym tiéu hoa (Reavell, 1980). Nghién cuu cua
Kesler & Tulou (1980) va Kesler (1983) trén mét s6
loai 6¢ nudc ngot cho thay co xuét hién caa cellulase
trong 6ng tiéu hoa, hoat dong cua cellulase thuong
dugc tim thay trong da day, tuyén tiéu hoa va duong
ruot. Mot s6 bang chang cho thiy rang cellulase
duoc san xuat noi sinh va da dwoc phat hién & mot
s6 loai ¢ song trong dat (Kesler & Tulou, 1980),
hoat dong cellulase c6 thé hitu ich khi dong vai tro
12 mot phuong phép gian tiép kich thich sy thém n
cua 6¢. Theo ghi nhan cua Saxena (2007), dc Pila
globosa ciing c6 cac dich tiét caa cac tuyén nude bot
¢6 chira chat nhay va cellulase tiéu héa tinh bot.
Chat nhay boi tron ludi simg, nham gitp trong viéc
van chuyén thirc an tot hon.

Oc nudéc ngot ciing c6 thé chu dong van chuyén
cac amino acid va duong ngay trén bé mat co thé
cua chung (Gilberton & Jones, 1972). Thomas et al.
(1984) phat hién giong Biomphalaria c6 thé chu
dong van chuyén cac chuol ngan acid cacboxylic dé
phan huy mé cua mot sb thuc vat kich thudc 1on
(macrophyte) vao mdi trudong bén trong co thé, cac
tac gia con cho rang dc c¢6 thé hap thu 1én dén 6%
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nhu cau ning luong cia nod tir acetate trong moi
truong acid. Ngoai ra, hoat dong hap thu glucose va
maltose da dugc ghi nhan & loai Biomphalaria
glabrata (Thomas et al., 1990).
2.3. Pic diém dinh duéng cia I6p Chén
bung

Lép Chan bung c6 chiéu hudng thich nghi da
dang trong qué trinh dinh dudng dé ton tai. Nhiéu
loai chan bung gam, cit xén cac loai thirc in nhu
rong, tao va cac mun bi hitu co ling dong (Foster,
1997; Tan & Clements, 2008; Strong et al., 2008;
Wendy & Hay, 2011) nhung mét sé loai khac lai
thich nghi véi tap tinh an thit (6c huong, ¢ vin
Rapana venosa va 6¢ Dicathais orbita), ching sir
dung cac loai thirc an nhu bot bién, san ho, sun, vem,
ngao, giun nhiéu to, trai, tom, muc, cua, oc, hén va
cac dong vat co xuong sdng khac (Thu va ctv., 2004;
Thu, 2005; Harding, 2006; Thao va ctv., 2009).
Chung st dung nhiéu hoat dong khac nhau dé an
mdi nhu duc 16 1am thing vo con mdi, hoa tan moi
bang cac dung dich dic trung hodc sir dung cac gai
¢6 noc ddc dé 1am té liét con mdi (Charonia tritonis,
Conus  geograhus, Conus textile, Conus
marmoreus). Mot s6 loai chan bung con c¢6 doi séng
ky sinh ngoai bao trén céc loai da gai hodac dong vat
than mém khéc. Ngoai ra, con mot s hinh thirc dinh
dudng khac nhu viéc str dung cac chat nhay & mot
s6 loai thudc 16p chan bung (Thu, 2005).

Dic tinh dinh dudng cua nhiéu loai 6¢ thudc 16p
Chan bung trong d6 chu yéu 1a nhom ¢ bién thay
dbi theo cac giai doan phat trién. Giai doan phat trién
trong tring, au trung dinh dudng bang noan hoang.
Hoat dong cua co quan tiéu hoa chi bét dau khi au
trung ¢ giai doan veliger (6¢ huong, b¢ nhay, bc mat
trang, 6¢ van, oc dia). Trong giai doan au trung
veliger (giai doan 4u trung séng tréi ndi), chung co
kha nang bat mbi va an loc cac loai thyc vat phu du
don bao c6 kich thudéc nho (Thu va ctv., 2004;
Harding, 2006; Thao & Ngén, 2011). Nhiéu nghién
ctru cho thay rang mot sb loai tao don bao co kich
thuéc nho nhu Isochrysis sp., Tetraselmis sp.,
Nanochloropsis sp., Chaetoceros sp. 1a thirc an thich
hop cho wong nuéi 4u trang verliger ciia dc huong
Babylonia areolata (Minh, 2004; Thu va ctv.,
2004), 6¢ van Rapana venosa (Harding, 2006), 6c
nhay Strombus canarium (Cob et al., 2009). Khi au
trung chuyén sang giai doan séng day, chung tro vé
tap tinh dinh dudng ddc trung cta loai nhu: ¢ an
thit dong vat dién hinh nhu & mot s6 loai 6¢ huong
Babylonia areolata, B. spirata, B. zeylanica, 6c
Volagalea cochlidium va 6¢ Dicathais orbita (Thu
va ctv., 2004; Woodcock & Benkendorff, 2008;
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Thao va ctv., 2009; Chaitanawisuti et al., 2011), ¢
an thyc vat va mun b hiru co nhu: 6¢ nhay Strombus
canarium, S. pugilis (Cob et al., 2008), ¢ mit tring
Turbo sarmaticus (Foster, 1997) va éc dia Nerita
balteata (Tan et al., 2008). Trong khi d0, cac loai 6¢
nuéc ngot khong cé sy thay déi dic diém dinh
dudng tir an tap thién vé thyuc vat sang an dong vat
va thanh phan thic an cua o6c thugc ho
Ampullariidae it thay doi tir giai doan dc con dén 6¢
trudng thanh (Bernatis, 2014).

Thanh phan dinh dudng cua thirc an, ché do an,
mui vi cua thire an da co tac dong tich cuc vao qua
trinh sinh treong cting nhu ty 18 song cua da sb cac
loi thugc 16p Chan bung chang han nhu: bao ngu
Haliotis midae (Britz, 1995), 6¢ huong Babylonia
areolata, B. formosae (Zhou et al., 2007a, 2007b;
Chaitanawisuti et al., 2010), éc Dicathais orbita
(Woodcock & Benkendorff, 2008), éc buou vang
Pomacea urceus, P. patula va P. bridgesi (Mendoza
et al., 1999; Ramnarine, 2004).

Nhu cau protein cia cac loai Chan bung an dong
vit thuong cao hon loai Chan bung an tap thién vé
thuc vat, mat khic, nhu cau protein con chiu anh
huong cua kich ¢d. Két qua nghién ctiu cia Britz
and Hecht (1997) cho thiy bao ngu Haliotis midae
& giai doan c6 kich thuéc nho (khdi luong 0,2 g va
chiéu cao 10,5 mm) nhu cau dam chi khoang 20 -
24% va tiang 1én 34 - 44% & giai doan kich thudc lon
(7,8 g va chiéu cao 36,3 mm), 6c huong giéng
Babylonia areolata doi hoi dén 35 - 45% dam dé
dam bao sinh truéng (Zhou et al., 2007a;
Chaitanawisuti et al., 2010; Chaitanawisuti et al.,
2011). Di véi mot s6 loai be nudc ngot, nhu cau
protein dudng nhu it bién dong giita cac loai, vi du
cua 6c Semisulcospira gottschei 1a 22% va cua ¢
buou vang (Pomacea bridgesii, Pomacea urceus)
nhu cau protein tir 20 - 25%. Trong khi d6 Diém va
ctv. (2018) nghién ctru trén dc buou ddng Pila polita
cho thay ¢ giai doan nho loai dc nay ¢6 nhu cau
protein 1a 28,82% dam bao cho sinh truong toi wu,
trong khi d6 & giai doan truong thanh nhu céu
protein c6 thé 22,12% (Binh & Thao, 2018).

Nhu cau vé ham lugng lipid ciing dwoc nghién
ctru trén mot sb loai thudc Lop Chan bung: Vi du
nhu bao ngu Haliotis midae ¢ giai doan cé kich
thudc nho (25 - 30 mm) 14 4% va ¢ giai doan c6 kich
thudc 16n (65 - 70 mm) 1a 7% (Green et al., 2011),
d6i véi bc huong giéng nhu cau lipid tir 7 - 10%
(Zhou et al., 2007b; Chaitanawisuti et al., 2011).
Do V6i calcium, nghién ctu cia Oluokun et al.
(2005) cho rang 6¢ Archachatina marginata c6 nhu
CAu cao Vé canxi (6-8%) dé sinh truong khdi luong,
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phat trién chiéu dai va str dung thic an tot hon.
Nguoc lai, bao ngu Haliotis midae khong doi hoi
mure do canxi cao, chi can 0,05% (Coote et al., 1996)
va ¢ huong Babylonia areolata mic do yéu cau
canxi chi 1a 1% (Chaitanawisuti et al., 2010). Oc
nudc ngot dac biét 1a loai dc buou dong Pila polita
doi hoi nhu cau canxi (7,4%) va éc Archachatina
marginata c6 nhu cau cao vé canxi (6-8%) cao hon
S0 véi mot s6 nhém Chéan bung song trong moi
truong nudc man 0,05 - 1%.

Calcium duoc xem 1a mot trong nhitng yéu té
quan trong c6 lién quan dén do cing, d6 kiém va pH,
cho nén cé anh huong rat I6n dén sy phan bd cua
nhiéu loai d6ng vat thdn mém chan bung nude ngot
(Briers, 2003), cac loai nay can canxi cho su ton tai
va phit trién (Amusan & Omidiji, 1988; Thompson
& Cheney, 1996). Nghién ciru cho thiy su ting
truong & oC gidng, dc truong thanh va kha nang sinh
san cua 6¢ me giam khi cac loai Chan bung nudc
ngot Physa gyrina, P. acuta, Lymnaea stagnalis
séng & nhitg ving c¢6 ham luong canxi < 5 mg/L
(Hunter & Lull 1977; Lodge et al., 1987; Hoverman
et al., 2011). Cac loai Chan bung nudc ngot c6 thé
hap thu canxi tir thirc &n hay tryc tiép tir ngudn nudc
(Mazuran et al., 1999; Oluokun et al., 2005; Badmos
et al., 2016). Vo 6c cung chic va day phu thudc rat
I16n vao ham lugng canxi (Marxen et al., 2003; Glass
& Darby, 2009), ngoai ra canxi con ¢6 chirc nang
nhu dung dich dém tham gia vao qu4 trinh trao dbi
chat va san xuét cac té bao (Ireland, 1991 va 1993),
thanh phan canxi chiém 30% tong khdi lwong co thé
dong vat than mém Chéan bung (Badmos et al.,
2016). Theo Greenaway (1971), su hap thu canxi &
nhimg mdi truong ¢6 ham lugng canxi cao s€ anh
hudng den can bang cac dudng chat trong huyet
tuong cua 6¢ Lymnaea stagnalis va véan chuyén thy
dong canxi co thé xay ra khi ham lwong canxi trén
20 mg/L, trong khi ham lugng canxi 15 mg/L trong
moi trudng thi é¢ Lymnaea stagnalis c6 thé hap thu
trén 50% canxi. Oluokun et al. (2005) cho rang ¢
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Archachatina marginata c6 nhu cau cao vé canxi (6
- 8%) dé sinh truong khdi lugng, phat trién chiéu dai
va sir dung thic an t6t hon. DI v6i bao ngur khong
doi hoi mue d6 canxi cao chi can 0,05% (Coote et
al., 1996). Nghién ciru trén 6c buou dong Pila
polita, Binh va ctv. (2017) phat hién thdy nhu cau
calcium cua loai dc nay & giai doan nho 1a 6,57%,
trong khi d6 ¢ giai doan truéng thanh ty & calcium
thich hop trong khau phan an 1a 4,51% (Binh &
Thao, 2019).

3. KET LUAN

Céc loai 6¢ thudc 16p Chan bung c6 hai qua trinh
tiéu hoa 1a ti€u hoa ngoai bao va tiéu hoéa ndi bao,
c4c qua trinh nay xay ra déng thoi véi nhau va chu
yéu ¢ gan.

Céu tao hé tiéu hoa cua I6p Chan bung hoan
chinh v&i miéng va hau mon riéng biét, miéng co
cac ludi sing (radula), con hau mén thuong dé vao
xoang 40. H¢ tiéu hoa dugc chia thanh 4 phén coban
do 1a (1) Miéng, (2) Thyuc quan, (3) Da day va (4)
Gan tuy.

Ludi sing (radula) cua dc nudc ngot cd cong
thire rang co ban gidng nhau (2-1-1-1-2), s6 lugng
hang rang trong ham khac nhau tuy loai va ciling 1a
nhém b¢ c¢6 dic diém dinh dudng thién vé thuc vat.
Trong khi d6, mot s6 loai ¢ bién c6 dic diém ring
to va it, day 1a nhom bc¢ an thién vé dong vat ¢ giai
doan trudng thanh.

Lop Chan bung c6 enzyme protease, amylase,
cellulase, lipase, pepsin va trypsin hoat dong dé tiéu
héa thic an, d6i véi oc an dong vat hoat dong
enzyme tiéu hoa cellulase rat thap.

Pic diém dinh dudng cua nhiéu loai ¢ thudc 16p
Chan bung trong d6 chu yéu la nhém ¢ bién thay
d6i theo cac giai doan phat trién. Tuy nhién, cac loai
dc nude ngot khong c6 su thay doi dic diém dinh
dudng tir giai doan ¢ con dén dc truong thanh.
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