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ABSTRACT

Effects of water pH on blood physiological parameters and color
change of Asian bumblebee catfish (Pseudomystus siamensis) (4 - 6
g/fish) were carried out in laboratory condition. The experiment was
set up in 8 weeks at different pH water levels (pH = 3, 4, 5, 6, 7,
8, 9, 10, 11). The results have shown that the cumulative mortality
ratio of Asian bumblebee catfish at the end of 24 h challenge was
100% at pH = 11, 70.83% at pH = 10, and 62.5% at pH = 3. No
mortality of fish was observed at pH = 4, 5, 6, 7, 8, 9 after 24 h of
the challenge. The lowest and highest pH threshold that killed 50%
of fish after 24 h of the challenge were 3.04 and 9.95, respectively.
After 24 h of the challenge, total number of red and white blood cells
of fish increased at pH = 3, 9, 10, and get the highest level at pH =
3 (1.87 x 10° cells/mm® v 1.59 x 10° cells/mm3, respectively. At
the end of the challenge, highest number of red and white blood cells
were observed at pH = 8 (2 £ 0.23 x 10° cells/mm? v& 1.27 £ 0.26 x
10° cells/mm?, respectively). Fish were in bright and beautiful color
when cultured in high pH water levels.
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TOM TAT

Nghién cttu 4nh huéng ctia pH nuéc lén sinh Iy mau vd mau sic
clia ca chét bong (Pseudomystus siamensis) v6i trong lugng tir 4 - 6
g/con dugc tién hanh trong didu kién thyc nghiem. Thi nghieém dugc
thuc hién trong 8 tuan véi cac gia tri pH khac nhau (pH = 3, 4, 5, 6,
7,8, 9, 10, 11). K& qua thi nghiém cho thiy, ty l& chét tich liy cta
c& chét bong sau 24 gid cao nhat tai pH = 11 (100%), ké dén 1a pH
= 10 (70,83%) va pH = 3 (62,5%). O cac gia tripH =4,5,6,7,8,9
khong c6 hién tugng ca chét sau 24 gis. Ngudng pH thip nhat va cao
nhat gay chét 50% ca chét bong trong 24 gid 1a 3,04 va 9,95. Sau 24
gio tiép xtc, sd lugng hdng cau va bach cau tdng ciia ca tang cao tai
nghiém thic pH = 3, 9 va 10, dat cao nhat tai nghiém thitc pH = 3
(1,87 x 10° tb/mm?® v& 1,59 x 10° tb/mm?). Sau 8 tuan nuoi thi sb
lugng hong cau va bach cau téng tang cao nhat tai pH = 8 (2 & 0,23
x 10°% tb/mm?® va 1,27 4+ 0,26 x 10° tb/mm?). Trong moi truong pH

cang cao thi mau sic ca cang sang.

*Tac gia lién hé

V6 Van Tuin
Email: vovantuan@hcmuaf.edu.vn

1. bat Van bé

C4 chét bong (Pseudomystus siamensis) 1a mot
loai ca trong ho Bagridae. Loai nay thuong phan
b & luu vige cac song Mekong v Chao Phraya, va
ban déo Théi Lan. O Viet Nam, ca phan b6 chit
yéu & Dong Bing Song Citu Long va duge khai
thac dé lam thuc phdm. Nhitng nim gan day, ca
chét bong dugde khai thac phuc vu cho thi trusng
c4 canh nhd nhitng nét dac biét, méi la vé ngoai
hinh va kha ning thich nghi cao véi nhidu diéu
kién moi truong khac nhau. C4 chdt bong c6 tén
trong danh séch c& canh xuét khau véi tén tiéng
anh 13 Bumble bee catfish (Ng, 2012). Do cé chot
bong dugc khai thac chii yéu tit méi trudng tu
nhién nén s6 lugng khong du dé dap ting nhu cau
tieu thu cfia ngudn ca nay. Hién nay, c6 rat it
nghién cttu vé ca chdt bong, ngoai nhitng nghién
cttu vé phan loai va dic diém sinh hoc (Vo & ctv.,
2017) thi chua c6 nghién citu nao cu thé vé dnh

huéng ctia moi trudng nude, dic biét 1a chi tiéu
pH lén c4 chét bong.

pH nuéc 14 moét trong nhing chi tiéu quan
trong déi v6i doi sbng clia dong vat thuy san.
MGai loai c4 sé thich tng v6i mot ngudng pH phu
hgp. Theo Nguyen (2012) sy bién dong pH nuée
sé lam thay ddi s6 luong hong cau clia méau ca.
C4 song trong moi trudng pH thap thi s6 lugng
hong cau trong mau cao hon & moi trusng pH
cao. S6 lugng hong cau, bach cau con bién dong
theo trang thai sinh 1y ctia ca ciing nhu sy bién
dong clia cdc yéu t6 moi truong (Do & Nguyen,
2010; Dang & Nguyen, 2013). Bén canh do, su
bién dong ciia pH nuéc con tac dong rat 16n dén
ting trudng va ty 16 séng ctia dong vat thuy san
(Alabaster & Lloyd, 1980). Véi nhiing 1y do trén,
chiing t6i tién hanh nghién ctu nhim xic dinh
ngudng chiu dung pH ciia ca chdt bong, ciing nhu
kha nang anh hudéng ctia pH nudc lén sy thay doi
sinh 1§ mau vA mau sic clia ca chdt bong.
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2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Thdi gian va dia diém nghién citu

Nghién cttu dugc thyc hién tu thang 2 nim
2017 dén thang 8 nam 2017 tai Trai thuc nghiém
va Phong thi nghiém Khoa Thuy San, Truong Dai
hoc Nong Lam TP.HCM.

2.2. Pbi tuong nghién citu

C4 chot bong (Pseudomystus siamensis) duge
mua ti trai ca gidng khu vigc TP.HCM va Tay
Ninh. Sau dé, ca dugc chuyén vé Trai thitc nghiem
Khoa Thuy san truong Dai hoc Nong Lam. C&
duge nudi dudng trong bé xi ming 2 m3. Trong
qué trinh nuoi, c4 duge suc khi lién tuc va duge
cho an béang trun chi trong hai tuan nham gitp
cho ca quen véi diéu kien moi trudng bé nuoi
truée khi tién hanh thi nghiem. C4 dung cho bd
tri thi nghiém c6 kich ¢ dong déu, khoé manh
va trong lugng trung binh 5 — 6 g/con.

2.3. Anh hudng ciia pH nuéc lén ty 18 chét tich
luy ctia ca chbt béng

Thi nghiem dudc bd tri trong cac bé kinh 40 x
40 x 30 cm chta 30 lit nude va duge ngan thanh
3 ngan bing nhau, mdi ngin chiia 10 it nude va
dugce b trf 8 ca/ngin véi trong lugng trung binh
tit 4 — 6 g/con, suc khi lién tuc va dugc lap lai 3
lan (Hinh 1).

St dung dung dich HCl 0,IN (ho#ic NaOH
0,1N) (Xilong Scientific Co., Ltd, China) dé gidm
(hoac tang) pH. pH tai méi bé kinh sé duge hiéu
chinh vé cac gia tri pH = 3; 4; 5; . . . va 11 duya
vao nghién citu clia Zahangir & ctv. (2015). Sau
khi hiéu chinh pH vé cdc gia tri trén thi tién hanh
tha c& vao bé kinh. Theo déi cac hoat dong cla
c4 va ghi nhan sb6 c chét & cac thoi diém 3; 6;
9; 12; 15; 18; 21; 24 git sau bd tri va vét sd ca
chét ra dé tranh &nh hudéng dén c4 thé séng khac.
Qua d6 x4c dinh ngudng pH thap va cao gay chét
50% cé sau 24 gio dya theo phuong phép probit
analysis.

2.4. Anh hudng ctia pH nudc lén sinh ly mau
va mau sic ciia ca chdt béng

Thi nghiém dugc thyc hién trong 8 tudn véi 8
nghiém thitc 6 cac gid tri pH khac nhau (pH =
3; 4; 5; ... 10). Mdi nghiém thic bd tri 50 ca véi
trong lugng trung binh khodng 4 — 6 g/con vao

trong bé kinh (60 cm x 45 cm x 50 cm) chita 50
lit nuGe. Mai bé b tri mot cay nang nhiét, 3 éng
nuéc PVC (phi 16 dai 15 cm) va duge suc khi
lien tuc. Nuge duge thay méi ngay (khoang 20 -
30% lugng nude trong bé). Lugng nude bod sung
dugce diéu chinh vé cdc gia tri pH tuong tng cho
ting nghiém thic trude khi cip. Thiic an cho ca
13 tring chi séng duge mua tir tiém c& canh tai
chg Tha Dac, TP.HCM, cho ca an ty do.

Cac thong s6 moi trudng duge ghi nhan trong
sudt qua trinh thi nghiem. Gia tri pH dugc kiém
tra 2 lan/ngay (7 gio sang va 17 gio chiéu) bing
médy HP 3040 (Trans Instruments, Singapore).
pH & mdi bé sé dugce hiéu chinh bing HC1 0,1N
(hodc NaOH 0,1N) nhim dam bao dat gia tri pH
nhu thiét ké cia nghiém thitc. Nhigt do nude va
oxy hoa tan duge do 2 lan/ngay (7 gio sdng va
17 gio chiéu) bang may HANNA Hi 9146 (Ru-
mani). NHz duge xdc dinh dya vho bang ty lé
% NH;/TAN theo nhiet do va pH (Boyd, 1990).
TAN phan tich bang phuong phap Indolphenol
Blue (APHA & ctv., 1995). NO; xac dinh béang
phuong phap phuong phép Diazonium (APHA &
ctv., 1995). Chi tieu NO; va NHj duge do dinh
ky 1 tudn/lan.

Phuong phép lay mau ci: mau ca dudce lay dua
theo phuong phap ctia Houston (1990). Ca dugc
gay meé véi Ethylen glycol monophenyl ether (100
ppm), sau d6 dung kim tiém da trang chat khang
déng lay mau & dong mach cubng dudi ciia ca cho
vao dung cu chita mau da chudn bi sn dé dem
phan tich chi tieu hdng cau va bach cau.

Dinh loai té bao mau: qui trinh thiyc hién tieu
ban, nhuom va dinh loai té bao duge thuc hien
theo phuong phap ctia Houston (1990), Chinabut
& ctv. (1991) va Stefani & ctv. (2010). Ca sé duge
thu ngiu nhién, & méi thoi diém sé thu 1 con
tuong tng véi 1 gia tri pH va duge lip lai 3 lan.

S6 luong hong cau: st dung budng dém
Neubauer va Pipette hong cau (Red pipette). Hit
méu ca dén vach 0,5 clia pipette hdng cau, sau dé
hiit dung dich pha loang dén vach 101 (mau duge
pha loang 200 1an). Xoay pipette theo hinh s6 8
trong 2 phit nhim gitp t& bao hong cau phan bd
déu. Loai bé 2 - 3 giot dung dich pha lodng & dau
pipette. Dat 1 lamelle 1én budng dém hong cau roi
dat dau pipette cham nhe vado canh ctia lamelle
(tranh bot khi trong viing budng dém ciing nhu
tranh lamelle bi doi 1én khdi canh budng dém).
Dé yén 2 - 3 phiit cho hong cau ling xuéng. Dém
s6 luong hong cau dusi kinh hién vi quang hoc
(40X). Dau tién xem & vat kinh 10X dé dinh vi 5
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pH 3 pH 4

pH 5

pH 6 pH 7

pH B pH 9

pH 10 pH 11

Hinh 1. So dé bd tri thi nghiém.

ving dém (6 vudng nhé mau do), sau d6 dua vio
giita thi truong rdi chuyén sang vat kinh 40X dé
dém (Blaxhall & Daisley, 1973). S6 lugng hong
cau dugce tinh theo cong thitc:

S6 lugng hong cau (TB/mm?) = A x 5 x 10
x 200 = 10.000A.

A: s6 hong cau dém dudgc.

S6 luong bach cau: mau mau duge phét trén
lame dé kho ty nhién. Sau dé, ho nhe qua
ngon ltta deén con. Cé dinh méu trong dung dich
methanol 100% trong 3 - 5 phit. Tiép theo, miu
sé dugc ngam trong dung dich Giemsa trong 20
- 30 phut. Rita 2 1an bing dung dich dém (moi
lan 1 phat). Dém s6 lugng bach cau dudi kinh
hién vi quang hoc (100X) (Chinabut & ctv., 1991;
Hrubec & ctv., 2000).

Bach cau tong (tb/mm?) = (s6 bach cau x mat
do hong cau trén budong dém)/sd hong cau trén
mau.

Ty lé ting loai bach cau (%) =
loai bach cau x 100)/200.

Ham lugng glucose: ham lugng glucose trong
méu ca duge do bang may do dudng huyét On-
Call Advanced dudc san xuét béi tap doan ACON
Laboratories Inc USA dya trén cong nghé cdm
bién sinh hoc, que thit sit dung men GDH-PQQ.
Gia tri duge thé hién bing don vi mmol/L (Ste-
fani & ctv., 2010).

Mau sic ca: Mau sic ca dudge xéc dinh vao cubdi
thi nghiém bang phuong phap st dung may do
mau CR-400 cta hing Konica Minolta, do tryc
tiép trén c4 tai vi tri soc gifta than (soc nay
thudng 16n hon soc vit ngang cudn dudi va ngang
dau) dé dam béo tiét dien tiép xtc véi dau do clia
may. Sau d6, mau sic ca sé dudc chuyén dbi dua
vao mo hinh CIE L*a*b* (L*: do tuong phén,
a*: kénh mau trén truc mau xanh 14 cay téi mau
dd, b*: kenh mau trén truc mau xanh duong t6i
vang).

(s lugng mdi

2.5. Phuong phap xit 1y sb liéu

Tét ca s6 lisu duge phan tich ANOVA mot yéu
t6 (One-way ANOVA) va phép thit DUNCAN
bing phan mém SPSS 16.0 v6i miic ¥ nghia «
— 0,05.

3. Két Qua va Thao Luan

3.1. Anh huéng ciia pH nudc lén ty 1& chét tich
luy ctia ca chét béng

Trong subt thoi gian thi nghieém, cic yéu t6 moi
truong nude tuong déi 6n dinh va it bién dong do
hé théng thi nghiem dugc kiém soat chat ché.
Nhiét do trung binh gitta cac nghiém thiic dao
dong tit 27,9 + 0,16°C dén 29,6 + 0,23°C, dao
dong nhiét do giita sang va chiéu & cac nghiém
thitc khong qua 1°C (Bang 1). Ham lugng oxy
vao budi sang 1a 5,6 £ 0,15 mg/L va vao budi
chiéu 1a 6,4 &+ 0,28 mg/L. Theo Boyd (1998) thi
khoang nhiét do thich hgp cho sy phat trién cia
céc loai c& nhiet d6i 1a tir 26 — 32°C va ham luong
oxy hoa tan trong ao thich hgp cho dong vat
thily sdn n6i chung 1a trén 5mg/L. Ham lugng
nitrite (NO; ) trong thi nghiém dao dong tur 0,16
+ 0,01 mg/L dén 0,27 + 0,02 mg/L. Theo Truong
(2006), ham lugng NO; trong nuoi thily san tot
nhat ndm trong khodng tit 0 — 0,5 mg/L. Ham
lugng NHj3 & cac nghiém thic néi chung la rat
thap, & cac nghiém thic pH = 3, 4, 5, 6 thi ham
lugng NH3 gan nhu khong c6 (khong phat hién)
nhung NH3 ting dan tir 0,06 + 0,01 mg/L (pH =
7) dén 0,18 + 0,01 mg/L (pH = 8). Theo Boyd
(1990), ham lugng NH3 gay doc ddi véi thity sinh
vat 1a tt 0,6 — 2,0 ppm. Nhin chung, cac chi tiéu
moi trudng trong sudt quéa trinh thi nghiém tuong
déi 6n dinh va ndm trong giéi han thich hgp cho
st sinh trudng va phat trién binh thudng ciia ca.
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3.2. Kha nang chiu dung pH nuéc ciia ca chét
boéng

Kha ning chiu dyng sy bién déi pH nudc cia
cé chét bong duge thé hien qua Hinh 2. Két qua
nghién cttu cho thiy, khi gia tri pH trong bé thi
nghiém ting 1én 11 thi ca c6 cac triéu ching nhu
boi nhanh, lién tuc boi lén miit nudce; co thé méat
can bing; da, mang va toan than ca dugc bao phi
béi rat nhiéu chit nhay; mit ca bi duc; co thé bi
lon nguge va chét trong vong 3 gio sau khi tiép
xtc. Hién tuong nay c6 thé 1a do sy thay ddi dot
ngot gia tri pH 1am ting qua trinh tiét chat nhay.
Chat nhay bam trén bé mit mang lam ngan can
qué trinh trao déi khi gitta mau va nude, dan dén
cé kho ho hap va chét. O gid tri pH = 10, lic dau
cé ctng boi nhanh sau dé gidm hoat dong boi, ca
16 d3, mit ca duc, ndm im sat mit ddy, mot s ca
troi theo dong nuée do suc khi tao ra, ca bat dau
chét dan dén 50% sau 21 gio bd tri va 70,8% sau
24 giv. O cac gia tri pH = 4, 5, 6, 7, 8, 9 khong
¢6 hién tuong ca chét sau 24 gis thi nghiém. Tuy
nhién, § gia tri pH = 8, 9 lac bat dau thi nghiem
thi ¢4 boi nhanh, cang vé sau ca chuyén dong
cang it, nim im sat mat ddy, da tai nhat. O gia
tri pH = 3, ca tiét chit nhay (nhung it hon so
véi gia tri pH = 11), lac dau ca boi nhanh, sau
d6 gidm dan hoat dong v ndm im bat dong sat
mit day, mét ca duc dan, trén da ca c6 dau hieu
bi 16 loét va ca chét dan dén 54,2% sau 21 gid va
62,5% sau 24 gio.

100

§ a | =4=pH 3
S 0l =SB=pH 4
B =d=pH 5
o ] ==pH 6
g 60 ,/ =4=pH 7
= 50 A
3 P =o—pH §
2 pHO
w ;328 1 pH 10
v J H 11
10 ’

0 g t——8——8— Thoi gian (git)

0 3 6 9 12 15 18 21 24
Hinh 2. Ty lé chét tich luj ctia ca chét bong trong
24 giv.

Tit két qua ty lé chét clia ca chdt bong & cac
gia tri pH khac nhau trong 24 gid, qua phan tich
probit cho thiy ngudng pH thap va cao gay chét
50% ca chdét bong trong 24 gio 13 3,04 va 9,95.
Két qua thi nghiém cho thiy, c4 chét bong c6 kha
nang chiu dyng dudc sy bién dong ctia pH trong
pham vi rong vA nghiéng vé moi trudng acid.

So v6i cac loai dong vat thuy sinh khac thi
ca chdt bong c6 kha nang chiu dyng pH thap
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tuong doi t6t hon. Zaniboni-Filho & ctv. (2002)
nhan thay giéi han chiu dyng gia tri pH thap ctia
ca Prochildus lineatus 1a khodng 3,6 — 3,7. Theo
Nguyen (2004) thi gidi han chiu dung pH thap
clia ca chép 1 3,5 — 4,6. D6i v6i ca ngya van thi
gigi han chiu dyng pH thap la 3,9 (Zahangir &
ctv., 2015), c4 thac lic com 1a 3,5 — 4,5 (La, 2012).
Theo Boyd (1998), ¢ méi truong pH = 9 — 11 thi
sinh trudng va sinh sén ctia ca gidm, pH =4 -5
cé sé khong sinh san. Gia tri pH = 4 va pH = 11
duge xem 1a diém chét acid va bazo.

3.3. Anh huéng ctia pH nuéc lén mot sbé chi
tiéu sinh Iy mau ciia ca chbt bong

3.3.1. Bién dong sb lugng hong cau

Sy bién dong sb lugng hdng cau clia ca qua cac
dgt thu mau thé hien qua Bang 2.

S6 lugng hong cau cia ca trude khi bé tri thi
nghiém & tat cd cac nghiém thic dao dong trung
binh 1a 1,21 x 10° tb/mm3. S6 lugng hong cau
clia ca khac biet khong dang ké qua cac dot lay
méu, dao dong tit 0,79 x 10 dén 3,13 x 10°
tb/mm3. Tir két qui nay, ching t6i nhan thay
ring, sy bién dong s6 lugng hdng cau clia ci chdt
bong ciing phit hdp véi két qua nghién citu clia
Glomski & Pica (2006) (Do & Nguyen, 2010) khi
theo déi sy bién dong s6 lugng hong cau & ca nude
ngot (1 - 3,5 x 105 tb/mm?).

Sau 6 gig, s6 lugng hong cau dat cao nhat tai
nghiém thitc pH = 8 (1,77 x 10° tb/mm?), khac
biét ¢6 ¥ nghia théng ké so véi cAc nghiém thitc
pH =5,9va 10 (P < 0,05). Cuang tai pH =5, 9
va 10, s6 lugng hong cau c6 gidm so véi thai diém
trude khi bb tri thi nghiem. Tai thoi diém 1 ngay
sau thi nghiém, mat dé hong cau ting nhanh tai
cac nghiém thic pH = 3, 9 va 10, dat cao nhat
tai nghiem thic pH = 3 (1,87 x 10° tb/mm?),
khéac biet ¢6 ¥ nghia thong ke (P < 0,05) so v6i
cac nghiém thic pH = 4, 5, 6, 7 va 8, khong khac
biét so v4i nghiém thitc pH = 9 va 10. Su gia ting
vé s lugng hong cau ctia ca c6 thé do hoat dong
hé hap gip khé khan dan dén tinh trang thiéu
oxy nén ca phai dap tng bang cach ting s6 lugng
hong cau dé duy tri hoat dong ho hap nham cung
cip oxy cho co thé.

Qua dgt thu miu lan thit 3, s6 lugng hong cau
3 hau hét cic nghiém thic déu gidm, thip nhat
tai pH = 10 (0,96 x 105 tb/mm?). Tuy nhién,
qua phan tich thdng ké thi khong c6 sy khac biét
so v6i cac nghiém thic con lai (P < 0,05). Qua

Au (10° tb/mm?®)*

ac dgt thu m

ong cau qua cC

Bang 2. S5 lugng h

<

8 tuan

<

6 tuan

4 tuan

1 tuan 2 tuan

3 ngay

1 ngay
1,87 £ 0,50°

6 gio
1,39 £ 0,37°¢

NT

1,64 + 0,652
1,36 + 0,432

2,28 + 1,30°P
3,13 + 1,93P

1,76 + 0,512P
2,05 + 0,93P

1,18 £ 0,54®
1,00 £ 0,392

1,31 £ 0,122
1,26 + 0,19*

1,04 + 0,172
1,06 £ 0,162

1,23 + 0,602P
1,10 + 0,462P

1,55 £ 0,20¢
1,1 £ 0,112P

3
4
5

pH
pH
pH

S &
< —
C\]BI\ANP
oo o
HHH "
010 O
0 Q<
— —
Q
[
T 0y
N ®
oS g
HH 4
W D o
@ﬁﬁ‘\[\
— o~ T
2 5 Q2
< <
i)
© o
QR
oo
HHH
o X
-]
—
o « 2
~ 0 %
—Lﬁic\]r
SS S
HHy "
D © =
©<m
P'HH
S &
<t — ™
AN —
oo o
HHH "
10 O I~
Ax N
— o
< S & «
@f\—i@‘—(
AEonFn
S go oo
HH-HHH
<+ B w0 < ©
-
N
Q
8 s 9 2 8
Rl SRR
25227
S SO
HAHH 4 H
<+ o o
©
SN - =4
— o= T
25803
o ®
N9k R
oo
HHHAHH
I~
RIEI=S3
— = —

6
7

pH
pH
pH=8
pH
pH

9

10
1Cac gia tri thé hien tren bang 1a s6 trung binh + do lech chudn (n
test, P < 0,05).

t cot c6 chit cai khac nhau thi sy khac bigt ¢6 ¥ nghia théng ké (Duncan

én cung mo

3). ¥°Cac gia tri tr
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cac dgt thu mau lan thi 4, 5, 6, 7 va 8 s6 luong
hdng cau c6 ting hodic gidm nhe nhung khac biét

khong c6 § ngk/ﬁa théng l\{é gifr\a céc/nghiém thiic ?gg % T E
(P < 0,05). S6 lugng hong cau bién dong theo S |l : % ﬁ 7 % : % 5 &
trang thai sinh 1y ctia c4, theo gidi tinh, theo tudi il B O w e
P 5 P P3 P P N 2=
ciing nhu sy bien dong ctia cac yéu to mdi trudng & @
=
(Do & Nguyen, 2010). TEESSERESS| | B
pElH SN o=@ al s
3.3.2. Bién dong sb lugng bach cau S HHHHHHH Bl =
\_—/g»\‘C)\.C)\S\‘C)“O“O“OOQ/ g
B R _ = N = =N “% =
S6 lugng bach cau tai cac nghiém thiic qua cac é? FHEPHRB%E T <8
~ 2 0
dot thu miu dugc thé hién qua Bang 3. = S
S6 lugng bach cu & ca trude khi b trf th HREABATEZ|-| B
nghiém 1 0,40 x 10° tbh/mm?. Qua cac dgt lay e[ HHHHFHHHRElS
mau, sd luong bach cau ciia ci & cac nghiém thiic R vt v 1
. N 5 iz 3 3 gloh == e »; S
dao dong tr 0,41 x 10° dén 2,36 x 10° tb/mm®. = R e R s -
S6 lugng bach cau téng & cac nghiem thic ting H g
N z % = < % . X DT S oo o o =}
dar,l qua} cac/ dot lay Ir,lau, t.zing cao nhat tai tuan % g 355 q; Sk 22
tht 4 va tha 6 sau thi nghiém. Sl ¥ Ie & w
. e 322 P = N < < o | H H H- H- H- H H = /’:
Tai thoi diem lay mau sau 6 gic va sau 1 ngay oo ococseo 'l <
thi s6 lugng bach cau tai nghiem thic pH = 3 la 5" o Z L E [T &
cao nhét v khac biét ¢6 § nghia thong ke (P < T EETR g% g
0,05) so v6i cac nghiém thic con lai. L 2,
. ) ) R b Lol o =
O nghiém thitc pH = 4, s6 lugng bach cau ting ¥ Jagie |
cao nhat tai tuan thit 6 (1,84 x 10° tb/mm?), va = I TR TR o
khac biét c6 ¥ nghia théng ké so véi cac lan lay T SooLo (&
mau tai thoi diém 6 gio, 1 ngay, 3 ngay, 1 tuan, g =] ccn; 5@ = %
2 tuan va 8 tuan. Tuong tiy, tai pH = 5, s6 lugng g < <
bach cau tang cao nhat tai tuan thi 6 (2,36 x 10° : roooo
th/mm?), v& khac biét c6 ¥ nghia thong ke (P < g b I N
0,05) so v6i cac dgt 1ay mau con lai. Tai pH =6, gl v RHHHHK .|
s6 lugng bach cau tiang cao nhit tai tuan thi 4 E’ S3 228 g
(1,43 x 10° tb/mm?), khac biét ¢6 ¥ nghia théng 2 B QR Q
ke (P < 0,05) so véi cac dgt 1ay mau con lai. Con o
. P N < P . <3 —_ O = = e
tai pH = 7, s0 lugng bach cau tang cao nhat tai = oo e o o
tuan thit 8 (1,18 x 10% tb/mm3), tuy nhién khac & i I-T i : ﬁ -~
bigt kh(:)ng co y\nghia thér}g ke /(P > 0,05) so véi & b coocoo ' §>,
thoi diem 4 tuan va 6 tuan. SO lugng bach cau c @ o o %o o
tai pH = 8 tang cao nhit & tudn thit 6 (1,34 x 5 poEomowow
105 tb/mm?) nhung khac biét khong c6 ¥ nghia o e e o
théng ke (P > 0,05) so v6i thai diém 2 tuan, 4 o = S PR
tuan va 8 tuan. Tai pH = 9 v& 10, tdng bach cau =l HHHHH |
tang nhanh sau 1 ngay b6 tri thi nghiém, sau do & oo |E
.o . S 322 N o’ W o & O
gidm manh tai thoi diem sau 3 ngay. z R A
Bach cau c6 lién quan dén qua trinh diéu hoa & -
x . .. 2 . N [ — —
chttc nang mién dich, khi sinh vat song trong moi E ) “5 o VOC; E
trudng chiu 4nh hudng clia mam bénh hay céc E : e : N *®
yéu to stress thi co thé phan tng lai bing céch =" coo gﬁo ' é»
gia tang s6 luong bach cau dé dap tng véi stress g EHECwR
(Dang & Nguyen, 2013). Su gia tang s6 lugng 5 FEE i

bach cau c6 thé tuong quan véi sy gia tang san
xudt khang nguyén giip ca séng sét va phuc hoi
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khi bi nhiém doc (Joshi, 2002). Tuy nhién, néu
khong thich nghi duge véi diéu kién sébng méi,
nhan to gay stress kéo dai sé lam suy giam hé
théng mién dich dan dén giam s lugng bach cau.

Sy c6 mit clia cac loai t&é bao bach cau cé ¥
nghia v6 cling quan trong trong qué trinh dap
tng mién dich ciia co thé. O mot sb loai ca c6
thé thiéu 1 hogic 2 loai té bao bach cau (chii yéu
12 bach cau wa acid va bach cau wa base). Qua
phan tich cac chi tiéu sinh Iy mau, chiung toi ghi
nhan dugc tit cd cac loai té bao bach cau & ca
chét bong. Mic du c6 sy bién dong qua cac dgt
thu miu, tuy nhién két qua phan tich théng ké
khong thay sut khac biét vé i 1é cac loai bach cau
gitta cac nghiém thiic.

3.4. Anh huéng ctia pH nuéc 1én mau sic ctaa
céa chbt bong

Mau sic ca chét bong dude xac dinh sau 8 tuan
nudi tai cdc nghiém thiic ¢6 gia tri pH khac nhau
béng phuong phap st dung may do mau CR-400,
do tryc tiép trén ca tai vi tri soc gitta than cla
ca. Két qua so mau sau 8 tuan nuoi duge thé hien
qua Bang 4 va Hinh 3.

Két qua thi nghiém cho thiy gia tri L* ting
dan tit nghiém thic pH = 4 dén pH = 8 vi dat
gi4 tri cao nhét tai nghiem thitc pH = 8 (41,67).
Két qua phan tich théng ké cho thay c6 sy khac
biét c6 § nghia (P < 0,05) so v6i ciac nghiém thic
khac, tuy nhién khong khac biét so v6i nghiém
thitc pH = 7.

Gia tri a* gidm tit nghiém thitc c6 pH = 4 dén
pH = 8. Gia tri a* thip nhit tai nghiem thic pH
= 6 (-1,72) va khac biét c6 § nghia thong ke so
v6i nghiém thitc pH = 4 (P < 0,05). Gia tri a*
cao nhat tai nghiém thic pH = 4 (-0,57), khac
biét c6 ¥ nghia théng ké so v6i cic nghiém thiic
pH = 6, 7, 8. Diéu d6 chiing t6 khi pH cang cao
(moi truong kiém) thi gia tri chi tieu a* nghieng
vé truc mau xanh 4.

Gia tri b* tang dan tit nghiém thic pH = 4 dén
pH = 8. Tat ca cac gia tri tai cdc nghiém thic
déu khac biet ¢6 ¥ nghia thong ke (P < 0,05). T
két qua trén c6 thé nhan thay pH cang cao (moi
truong kiém) thi chi tieu b* c6 gia tri nghiéng vé
truc mau vang.

Két qua so mau cho thiy gia tri ciia cac chi tieu
L*a*b* tai cac nghiém thiic khac biét c¢6 ¥ nghia
théng ké. Tuy nhién, danh gia cim quan bang
mét thudng chi nhan thay dudc sy khac nhau tai
cac nghiem thic ¢ 2 can pH thap (moi truong

Hinh 3. Mau sic ca chét bong & cac gia tri pH khac
nhau.

acid) va cao (modi trudng base) ma & d6 ca khong
thé séng duge. Mat khac, tai cac gia tri pH thap
thi toan than ca thudng chi ¢6 1 mau, den hoadc
nau den, cic soc trén than c4 thuong khong thay
hoic thay rat nhat. Tai gid tri pH cao, céc soc
trén than c4 dugce thé hien kha ré rang, quan sat
thay cic soc mau vang trén than ci va ré nhat
la tai cac vay, c6 1é tai cac vi tri nay it bi anh
hudng phan co thit clia ¢4 nén duéi phan chiéu
clia anh sang trong moi trudng nude ta thay tai
cac vay ca anh lén mau vang. Tuy nhién, tai gia
tri pH = 10 va 11, ca khong thich nghi dugce vé6i
moi trudng nén chét hoan toan trude khi két thiic
thi nghiém.
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Bang 4. Chi tieu mau sic L*, a* va b* clia ca chdt bong'

Nghiém thic L* a* b*
pH=4 23,18 + 1,40*  -0,57 + 0,34> 2,27 4+ 0,41*
pH=5 33,05 £3 75>  -1,20 + 0,49%> 3,89 + 0,11
pH=6 37,64 + 3,27¢  -1,72 + 0,63* 4,53 + 0,53¢
pH=7 40,06 + 1,324 -1,35 £ 1,03* 5,54 & 0,434
pH=8 41,67 + 1,000 -1,52 £ 0,40* 6,42 £ 0,86°

LCac gia tri thé hien trén bang la s trung binh + do léch chudn (n = 3). ®°Céc
gia tri trén ciing mot cot cé chit cai khac nhau thi sy khac biét c¢6 ¥ nghia théng

ké (Duncan test, P < 0,05).

4. Két Luan

Gi4 tri pH thap nhat va cao nhat gay chét 50%
c4 chét bong trong 24 gig 1a 3,04 va 9,95.

Sau 24 gid thi nghiém, mat d6 hong cau va
bach ciu ting nhanh tai cac nghiem thic pH =
3, 9 va 10, dat cao nhit tai nghiém thic pH = 3
(1,87 x 10° tb/mm?® va 1,59 x 10° th/mm?), va
khéc bigt ¢6 ¥ nghia théng ke (P < 0,05) so v6i
cac nghiém thitc pH = 4, 5, 6, 7 v& 8. Sau 8 tuan
nudi thi sé lugng hong cau va bach cau tong ting
cao nhét tai nghiém thitc pH = 8. Ty l¢ séng cla
c4d & nghiém thic pH = 6 dat cao nhat sau khi
két thtic thi nghiém. Trong méi trudng pH cang
cao thi mau sic ca cang sang va nghiéng vé truc
vang.
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