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Khoa hoc Y - Duoc n——

Tham dinh @9 chinh xac ciia by xét nghiém
tw pha dé dinh luwong fructose trong tinh dich
phuc vu chan doan vo sinh nam

Nguyén Thi Trang’, Tran Thi Hong Nhung, Bui Bich Mai, Tran Lé Giang
Truong Pai hoc Y Ha N¢i
Ngay nhan 13/8/2018; ngay chuyén phén bién 15/8/2018; ngay nhan phan bién 19/10/2018; ngay chap nhan ding 25/10/2018

Tém tit:

Fructose dwgc hinh thanh trong tii tinh dwdi tac dong ciia testosterone va duge tiét ra cing véi tinh tring qua ong
din tinh trong mdi lan xuét tinh nén fructose dwoc coi la chit sinh héa phan anh trung thuc chirc niing ciia cac thanh
phén nay Nf)ng do fructose trong tinh dich binh thwong kh;mg dinh vai tro cda cdc testosterone va chirc ning ciia
tui tinh, ong din tinh binh thwong, khong gap hién twong tic nghen Nghlen ciru nay dwoc thuwe hién trén 30 nam
gidi dén kham va lam xét nghiém tinh dich do tai Trung tdm Tw van di truyen, Bénh vién Pai hoc Y Ha N¢i. Bj kit
tu pha theo phtro’ng phap ROE cii tién da dwgce sir dung aé dinh lwgng nong do fructose trong tinh dich. Két qua
nghién cu'u cho thiy, ndng d dung dich TCA (Trichloroacetic acid - CCl ,COOH) t6i wu 13 10%; thanh phin phirc
hop mau gom 2,5 ml HCI 30% va 0,25 ml resorcinol 0,1%; d¢ lap lai: CV% 1,407% (<5%); do chum trung gian:

CV%=2,032% (<5%), dg dang: t_=0,906<t =2,262. Két qua, da thAm dinh thanh cong quy trinh dinh lwong fructose

trong tinh dich bang b xét nghlem tu pha che

Tir khéa: fructose tinh dich, phwong phap ROE cai tién, phwong phap so mau, vé sinh nam.

Chi s6 phén loai: 3.2

Pat van de

T nam 1946, Mann da phat hi¢n fructose trong tinh dich
dudi dang Methyl-Phenyl-Fructosazone [1]. Fructose dugc
hinh thanh trong tai tinh dudi tic dong cua testosterone va
duoc tiét ra cing vai tinh tring qua 6ng dan tinh trong mdi
lan xuat tinh.

Theo M. Rajalakhshmi va cs (1989), G.F. Gonzales
(2001), su gia tang mat do tinh trung thuong di kém voi su
giam nong do fructose trong tinh dich do tinh tring st dung
fructose 13 ngudn ning luong chu yéu [2, 3]. Tuy nhién,
ciing c6 nghién ciru chi ra ndng do fructose trong tinh dich
cua nhiing bénh nhan it tinh trung (oligozoospermia) va
khong c6 tinh trung (azoospermia) giam hon khi so sanh véi
nguoi nam binh thuong [4]. Nang luong tur fructose 1a co
so dinh dudng chu yéu cho tinh tring, dam bao su san sinh,
phat trién, tir d6 anh huong dén ty 1¢ séng va kha nang di
dong cua tinh trung. Hoat luc cua tinh trung lién quan chat
ch& dén néng do fructose trong tinh dich [5]. P§ di dong
clia tinh tring da dugc chimg minh ¢ mdi twong quan ty 18
nghich vé&i ndng d6 fructose [6]. Fructose dugc hinh thanh

‘Tac gia lién hé: Email: trangnguyen@hmu.edu.vn
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trong tai tinh va bai tiét qua cac 6ng dan tinh nén né duoc coi
1a chét sinh hoa phan anh trung thuc chirc ning ctia cac thanh
phéan nay [7]. Nong do fructose trong tinh dich binh thuong
khing dinh vai tro ciia testosterone va chirc ning cua tii
tinh, dng dan tinh binh thuong, khong gip hién tuong tic
nghén [8]. Theo WHO (2010) va M. Gavella (1981), nong
do fructose trong tinh dich thap 1a ddc trung cua tinh trang
tac nghén hé thdng dng dan tinh gip trong bt san dng dan
tinh, bat san tai tinh, thiéu hut androgen hay xuét tinh nguoc
dong [9, 10].

Ngoai ra, tuong quan gitra néng do fructose trong tinh
dich v6i hinh thai tinh tring ciing duoc nhiéu nghién ctru
quan tam. Schoenfeld va cong su (1979) nghién ctru vé mdi
tuong quan nghich gitra ndng do fructose va bat thuong &
dudi tinh tring tiép tuc chimg minh sy can thiét ciia fructose
nhu mot nguén nang luong cho sy van dong c6 hiéu qua cua
tinh trung [11]. Fructose ciing c6 mdi twong quan nghich
v6i bat thuong dau tinh tring, diéu nay cho thdy ring
fructose trong tinh dich con c6 churc nang duy tri hoat dong
clia acrosome va chromatin nhan [12]. Chinh vi vay, nhiéu
noi trén thé gidi da coi xét nghiém ndng do fructose 1a xét
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Verifying the accuracy of self-manufactured
test kit for determination
of fructose concentration in semen
for male infertility diagnosis

Thi Trang Nguyen®, Thi Hong Nhung Tran,
Bich Mai Bui, Le Giang Tran
Hanoi Medical University

Received 13 August 2018; accepted 25 October 2018
Abstract:

Fructose is formed in the seminal vesicle under the
action of testosterone and is secreted along with the
vas deferens during each ejaculation, so fructose
is considered a biochemical agent that faithfully
reflects the function of these components. Fructose
concentrations in normal semen confirm the role of
testosterone and the function of normal seminal vesicles,
without the phenomenon of obstruction. Materials and
methods: the semen samples were obtained from 30
male partners of infertile couples who had consultation
at Genetic Counseling Centrer of Hanoi Medical
University Hospital, and the semen samples were
analysed for the seminogram parameters. Fructose
concentration was assessed using self-manufactured test
kit (according to the improved ROE method). Results
showed that the optimal solution concentration of
TCA was 10%; composite color composition included
2.5 ml of HCI 30% and 0.25 ml of resorcinol 0.1%;
repeatability was CV%=1.407% (<5%); intermediate
precision was CV%=2.032% (<5%); correctness was
t, =0.906<t=2.262. In conclusion, the manufacturing
procedure of the test kit for determination of fructose
concentration in seminal fluid was successfully verified.

Keywords: improved ROE method, male infertility,
seminal fructose, Spectrophotometric method.

Classification number: 3.2
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nghiém co ban trong chan doan vo sinh nam.

O Viét Nam, xét nghiém nay duoc dua vao ung dung lan
dau tién tai Bénh vién Viét Dtrc ndm 2011 va tai Bénh vién
Dai hoc Y Ha Noi tir ndm 2013. Tir d6 dén nay, xét nghiém
nay ngay cang duoc phd bién & cic co so'y té, gop phan chan
doan nguyén nhan vo sinh nam hay xac dinh cac bat thuong
hé sinh san nam. Nhu cau sir dung b xét nghiém dé dinh
luong fructose trong tinh dich ngay cang nhiéu. Tuy nhién,
tai Viét Nam hién nay chua c6 don vi hay co s nao san Xuét
b xét nghiém nay. Do do, tit ca bo xét nghiém déu phai nhap
tir nu6c ngoai voi nhiéu chi phi trung gian lam ting gia thanh
cua xét nghiém 1én nhiéu 1an. Xuat phat tir tinh hinh thyc té
ndy, chung ti tién hanh nghién ctru véi muyc tidu: “Tham
dinh do chinh xac cua bd xét nghiém ty pha dé dinh luong
fructose trong tinh dich”.

Doi tugng va phucng phap nghién ciiu
Déi twong nghién ciru

Dbi twong nghién ctru 13 mau tinh dich cta nhitng bénh
nhan nam dén kham, tu van, lam xét nghiém tinh dich d6
tai Trung tdm Tu van di truyén va Phong kham Nam khoa -
Tiét niéu, Bénh vién Pai hoc Y Ha Noi tir thang 6/2017 dén
thang 3/2018.

Cong thirc tinh ¢& mau cho mot nghién ctru mo ta tinh

theo cong thure cia S.K. Luanga va Lemeshow [13]:
1-p
— 72

n=2;_, = »
trong do: 1-0/2=0,95; £€=0,10; p=95% (do chinh xac cua quy
trinh tham chiéu); n=sd lan thuc nghi¢ém can thuc hién, tinh
duogc bang 21, chung t6i 1dy sb tron 1a 30.

Tiéu chuén lwa chon doi twong nghién ciru: mau tinh
dich cta cac bénh nhan nam trong do tudi sinh san tir 18
dén 50 tudi, khong mic cac bénh cap tinh va dong ¥ tham
gia nghién ctru.

Tiéu chuan logi trir: nam gidi bi cac bénh ung thu bd
phan sinh duc; nam giéi bi nhiém HIV, giang mai, lau...;
nam gidi dang mic cac bénh cép tinh, bénh tam than; nguoi
khong dong y tham gia nghién cuu.

Quy trinh tién hanh xét nghiém dinh lwong fructose
trong tinh dich

Bao gom 5 budc sau:

+ Budc 1: tinh dich duoc ly tam ¢ 1.500 vong/phut trong
10 phut. Budc nay thuc hién nhdm ling té bao tinh tring
xudng dudi day va chi liy 16p tinh dich chira fructose & trén
de lam xét nghiém, vi 16p tinh trung khong sir dung trong



xét nghié¢m.

+ Budc 2: cho 100 pl dich ndi vao 400 ul TCA 10%, tron
déu, ly tim véi toc d6 3.000 vong/phut trong 10 phit. Budc
nay duogc sir dung dé loai bo dugc cac protein (sau ly tim
protein s€ dugc két tia, chi thu lai dich ndi chira fructose).

+ Bude 3: 1dy 100 pl dich ndi di loai bo phan protein
két tia bang TCA, cho vao 6ng nghiém khac c¢6 chta 2,5 ml
dung dich HC1 30% va 250 pl dung dich resorcinol 0,1%. U
o nhiét d6 80-85°C trong 5 phut.

+ Budc 4: dé ngudi va do mat do quang (OD) véi bude
song 530 nm, kich thudc curvet 1 cm. Vi ddi ching, thay
cho tinh dich 1a 100 pul TCA. Mau sdc dung dich thu duoc
khong thay doi trong vong 2-3 tiéng.

+ Budc 5: xac dinh ham lugng fructose vdi hé s6 da
dugc xay dung boi ham hiéu chuan.

C.  =E(OD)xC(h)/E(h)

fructose
trong d6: E(OD) 1a mat do quang hoc ctia fructose mau tinh
dich cta bénh nhan & budc song 530 nm; C(h) 1a ndng do
fructose chudn trong ham hiéu chuan; E(h) 1a mat d6 quang
hoc cua fructose chudn ¢ ham hiéu chuan; C(h)/E(h) 1a hé
s6 a xay dung duoc tir ham hiéu chuén.

Day 14 nghién ctru tiép ndi ciia nhom nghién ciru sau khi
da xac dinh dugc cac thanh phé”m hoa chit dé pha ché bo xét
nghiém gﬁ”)m: TCA 10%; dung dich HCI 15%; dung dich
resorcinol 0,1% trong ethanol 95° pha bdi 0,1 g resorcinol
trong 100 ml ethanol 95°; fructose chuan.

Pé hoan thién quy trinh pha ché bd xét nghiém, ching
toi tién hanh t6i wu néng d6 dung dich TCA, thoi gian tao
phtc hgp mau va sau dé dé xac dinh do chinh xac cua bd
xét nghiém ty pha, chung t6i tién hanh danh gia do chum,
d6 chinh xac va do dung.

Céc sb liéu dugc thu thap va xir Iy bing phan mém SPSS
16.0.

Nghién ctru tuan thii cac yéu cau va da duoc thong qua
Hoi dong dao dirc nghién ciru trong y hoc ciia Truong Dai
hoc Y Ha Noi.

Két qua
Luwa chon thé tich TCA bién tinh protein

Ching t6i st dung TCA 10% dé lam bién tinh protein
trong tinh dich, tién hanh thir nghiém 9 mau ndng do fructose
chuén véi cac thé tich TCA 1an luot 13 0, 100, 200, 300, 400,
500 pul thu dugc két qua nhu bang 1.
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Bang 1. Nong do fructose theo thé tich TCA.

Thé tich TCA (ul)

Nong do 0 100 200 300 400 500
fructose chuan (g/l)

0,0 0,45 040 032 012 0 0,09
0,5 0,36 072 068 054 05 0,46
1,0 1,34 122 L18 L4 1,03 093
1,5 1,70 1,64 1,61 1,56 1,52 155
2,0 2,67 265 250 242 198 213
25 2,66 259 252 251 25 2,45
3,0 3,21 289 319 31 305 290
35 3,71 362 359 344 35 345
4,0 425 414 41 405 399 394

Nhan xét: ndong do fructose v6i thé tich TCA 400 pl cho
két qua dung nhat, vi vay ching t6i lyra chon thé tich nay dé
lam bién tinh protein trong tinh dich.

Tao phirc hgp mau

Chung t6i sir dung chét chi thi mau 1a 250 pl resocinol
0,1% phan tng vai fructose trong tinh dich & moi truong
acid manh (2,5 ml HCI 30%) va u trong 5 phat & nhiét do
85°C dé tao phirc hop mau dé tuoi. Pam do phirc hop mau
ty 1¢ thuan v6i ndng do fructose trong tinh dich. Tién hanh
thir nghiém véi 9 mau néng d6 fructose chuan, do mat do
OD ¢ budc song 530 nm cua phirc hgp mau thu dugce ¢ cac
thoi diém sau 0, 1, 2, 3, 4, 5h chung t6i thu dugc két qua thé
hién trong bang 2.

Bang 2. Mat do OD cta phiic hgp mau do ¢ 530 nm theo thoi
gian.

Thoi gian
Néng do Oh 1h 2 3h 4h  5h
fruc}ose
chuan (g/l)
0,0 0,00 0,00 0,00 0,00 0,00 0,00
0,5 0,38 037 038 037 033 031
1,0 0,70 0,70 0,71 0,70 0,65 0,61
1,5 1,17 1,17 1,18 1,16 1,11 1,00
2,0 1,56 1,56 1,55 1,56 1,52 1,49
2,5 1,98 1,98 198 197 1,93 1,90
3,0 2,39 239 239 239 231 2,29
3,5 2,73 273 2,73 272 2,65 2,61
4,0 3,10 3,10 3,10 3,09 3,05 3,01

Nhén xét: phirc hgp mau c6 mat ¢ OD 6n dinh khi do
trong khoang tr 0-3h, do sau 3h mat d6 OD c6 xu hudng
giam s& dn dén 1am sai 1éch néng do fructose.
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Xdy dung ham higu chudn

Ham hiéu chuin dugc xdy dung véi ngudng ndng do
fructose chuén lan luot 12 0; 0,5; 1; 1,5; 2; 2,5: 3; 3,5; 4 g/l,
chung t6i do mat &6 OD twong tng v6i mdi ngudng ndng do
fructose chuén theo quy trinh xét nghiém dugc hoan thién
va dyng dugc dudng chuin nhu biéu dd 1.

45

Do chum trung gian (bang 4):

Bang 4. Két qua thir nghiém do chum trung gian.

Néng db fructose do dwoc do cac

Léan thir

Nong dd fructose

Kkiém nghiém vién (KNV) khac nhau

4

.

Wl

3,5
3

p

2,5 /
2, /

1,5
1, //
0,5

0 T T T T T T 1

0 0,5 1 1,5 2 2,5 3 3,5

@ Nong do
— Linear{Nong dd)

Nong db fructose

Biéu do 1. Puong chuin ndng do fructose theo OD & budc séng
530 nm.

Nhan xét: ham hiéu chuén xay dung dugc trong nghién
ctru nay 1a y=1,2797x véi r=0,99. Trong do, y 1a ndng do
fructose trong tinh dich, x 1a mat d6 OD do duogc, r 1a h¢ sb
hiéu chuan (sai s6 sau mdi lan do).

Xdc dinh d¢ chinh xdc ciia bp xét nghiém

D6 lap lai (bang 3):

Bang 3. Két qua thuc nghiém do lap lai.

chufin (mg/ml) (mg/ml)
KNV 1 KNV2  KNV3

1 2,5 2,55 2,45 2,39
2 2.5 2,55 2,48 2,43
3 2,5 2,51 2,58 2,52
4 2,5 2,57 2,65 2,60
5 2,5 2,50 2,56 2,54
6 2,5 2,50 2,56 2,52
7 2,5 2,52 2,59 2,52
8 2,5 2,52 2,59 2,52
9 2,5 2,52 2,50 2,54
10 2,5 2,55 2,52 2,51
SD 0,051

CV% 2,032

Nhan xét: véi két qua thu duogc tur bang 4, st dung cong
thirc tinh d6 chum, ching t6i thu duoc do Iéch chuan la
SD=0,051, tir d6 tinh dugc hé s6 bién thién 1a CV%=2,032%.
Heé s6 bién thién nay nam trong gidi han cho phép CV%<5%.

D¢ dung (bang 5):

Bang 5. Két qua thd nghiém dé diing.

Nong dd fructose

Nong dd fructose

Lan do . oD
- - chuan (mg/ml) do duge (mg/ml)
a Nong d¢ fructose A Nong d¢ fructose
Lan do s Do hap thu 1 2,5 1,622 2,55
chuan (mg/ml) do dugee (mmol/l)
2 2,5 1,625 2,55
1 2,5 1,665 2,46 3 2.5 1,699 2,51
2 2,5 1,682 2,49 4 25 1,735 2,47
3 2,5 1,670 247 5 2,5 1,689 2,50
4 2,5 1,683 2,49 6 2,5 1,686 2,50
5 2,5 1,637 2,42 7 2,5 1,701 2,52
6 2,5 1,632 2,42 8 2,5 1,705 2,52
7 25 1.607 238 9 2,5 1,704 2,52
3 2.5 1,642 243 10 2,5 1.721 2,45
9 2,5 1,651 2,44 Nhan xét: voi két qua nhu trén, chung t6i tinh dugc sai
10 25 1.654 245 so thir nghiém ttn=0,906. Bén canh do, thong qua tra bang
o " co sai so ly thuyét tc=2,262. Nhu vay, ttn<tc — dat dugc
’ tiéu chuan kiém nghiém.
CV% 1,407

Nhan xét: tir két qua & bang 3, chung téi tinh dwoc do
léch chuan SD=0,034 va h¢ s6 bién thién CV%=1,407. H¢
s0 bién thién ctia bo kit ty pha ché nam trong gii han cho
phép (CV%<5%).
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Ban luan

Quy trinh dinh lugng fructose trong tinh dich bing bo
x¢ét nghiém ty pha cé nhicu diém cai tién véi cac quy trinh
hién nay trén thé giéi.



Vé hoa chat cian chudn bi

Hoa chit can cho pha ché bo xét nghiém dinh lugng
fructose trong tinh dich theo phuong phap so mau bao gom:
TCA 10%; dung dich HCI 30%; dung dich resorcinol 0,1%
trong ethanol 95°% fructose chuén (Merck, Dtc dat chuén
PE).

Viéc chon hoa chat nhu trén 1a diém khac biét giita quy
trinh k¥ thuat nay tai Viét Nam so véi thé gidi. Trén thé gidi,
chi thi mau st dung dé tién hanh xét nghiém dinh lugng
fructose bang phuong phap so mau thudng dwoc sir dung
1a indol, day la loai chi thi mau dét va kho tim mua tai Viét
Nam. O day, ching t6i tién hanh pha dung dich resorcinol
0,1% bang resorcinol 0,1 g trong 100 ml ethanol 95°. Mat
khéc, trong qué trinh pha hod chét khong thé tranh khoi cac
sai s6. Tuy nhién, voi phuong phap dinh lugng fructose nay,
ham hiéu chuén dugc xay dung ddi voi cac hoa chit sau moi
lan pha. Khi sir dung hét mot trong cac hoa chat thi can xdy
dung lai ham hiéu chuén. Vi vay, viéc thiét ké bo xét nghiém
cho nhiéu mau, chia thanh hai phan riéng gdm phtic hop
chat tao mau va chi thi mau dé bao quan lau dai vira gitp
chung ta han ché céc sai s, vira gitp sir dung hoa chat mot
cach hiéu qua, tiét kiém.

Vé buéc tao phirc hop mau

Day 14 diém cai tién nhiéu nhat cta quy trinh nay vi chi
st dung HCI va resorcinol, so véi phuong phap phién ban
gbc ROE sir dung HCI, resorcinol va acid benzoic. Lugng
HCI trong phién ban gbc sir dung 6 ml, resorcinol 2 ml,
trong khi b xét nghiém nay chi str dyng 2,5 ml HCI va 0,25
ml resorcinol cho 1 1an dinh luong/1 bénh nhan. Trong khi
bd xét nghiém fructose test cua hang Fertilpro st dung chi
thi mau 1a indol doc, dat, kho tim & Viét Nam va c6 thém
thanh phan NaOH.

Vé xdy dung ham hiéu chudn

O budc xdy dung ham hiéu chuén, ching toi ciing cai
tién so voi phuong phap ROE. Khi ROE xay dung quy trinh
pha ché bo xét nghiém st dung ham hiéu chuén véi cac
nguong 0,1; 0,5 va 0,025 g/l. Theo WHO (2010), fructose
0 nguoi binh thuong >1,3 g/l. Tuy nhién theo cac nghién
ctru su dung phuong phap ROE sau nay thi fructose ¢ nguoi
binh thuong 1,3-4 g/l. Trong khi viéc xay dung ham hi¢u
chuan véi khoang cach cang nho thi cho do chinh xac cang
cao.

Giita cac lan pha hoa chat khac nhau, do yéu t6 chi
quan hodc khach quan, ¢6 thé c6 nhitng yéu t6 sai s6 khién
cho két qua gitra 2 16 c6 su khac biét. Trong bd kit nay,
dé han ché cac yéu t6 gdy nhifu dé, dam bao tinh 6n dinh
két qua gitra cic 16 hoa chit khac nhau, voi mdi 1an pha
hoa chat chung t6i thuc hién xay dung lai ham hiéu chuan.
Phuong trinh ham hiéu chuén 1a y=1,2797x, hé ) tuong
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quan r=0,99. Nhu véy khi tinh toan, két qua dinh luong khi
sir dung 16 hoa chat sau can nhan voi hé s6 1, dong nghia
v6i viée khong can thém hé s6. C6 thé thiy, giita cac 16 hoa
cht thir khac nhau khong c6 su khac biét dang ké vé két qua
kiém nghiém.

Do chinh xdc

Trong cac thtr nghiém, dac biét la tht nghiém dinh
luong, ¢ rat nhiéu yéu t6 sai s6 anh hudng téi thir nghiém,
dan t6i khong chinh xac trong két qua. Do d6, dé kiém soat
cac yéu to gy nhidu nay, can thiét sir dung khai niém do
chum. D6 chum mé ta két qua chi phu thudc vao yéu tb
sai 6 ngu nhién ma khong lién quan dén két qua thuc cua
mau. P chum cang thép thi do léch chuin hay hé s6 bién
thién cang lon, va nguogc lai, 6 chum cang lon thi hé s6 bién
thién cang nho. Do chum duogc tinh toan dya trén 3 thong
sb: do lap lai, @6 chum trung gian va do tai lap. Mdi thong
s6 duoc thiét ké thuc hién trong cac diéu kién khac nhau.
Trong khudn kh6 nghién ciru nay, ching toi chi tién hanh
thue nghiém tinh dugc d6 1ap lai va do chum trung gian. Do
khong c6 phong thi nghiém twong duong nén khong thé tién
hanh tinh toan dg tai lap.

Trong nghién ciru nay, bo kit tu pha ché cua chiing toi co
do 1ap lai voi hé s6 bién thién CV%=1,407%. Nhu viy, hé
s6 bién thién co gi tri khong vuot qua 5%, néi 1én quy trinh
¢6 d6 lap lai dat yéu cau cta phép phan tich.

Khi tinh toan d6 chum trung gian, chtiing t6i thu duoc hé
s6 bién thién 1a CV%=2,032%. H¢ sb bién thién nay ciing
c6 gia tri khong vuot qua 5%, ching td quy trinh da dat
dugc yéu cau cta phép phén tich.

Nhu vay, khi c6 tdc dong cua cac yéu to sai sO ngau
nhién, voi cung mdt mau, nong do do dugc trong cac dicu
kién khac nhau c6 sai so trong khoang chap nhan dugc.

Khdao sat dp dung

Do dung cua phuong phap cho thay mirc d6 gan nhau
gilita két qua thu dugc va gia tri thuc hodc gia tri duoc chép
nhén 1a dung (). Véi thuc nghiém kiém dinh do dung, két
qua chung t6i thu duoc la t =0,906. Pdng thoi khi tra bang,
gia tri t_thu duoc la 2,262. Nhu vay t <t, va diéu d6 dong
nghia vdi viée nong do fructose do duoc tur phuong phap
nay c6 két qua gidng v6i nong do thuc cia mau. Quy trinh
dat dugc d6 dung theo yéu cau cta phép phan tich.

Quy trinh dinh lugng fructose trong tinh dich bang bo
xét nghiém do chiing t6i nghién ciru c6 nhiéu diém cai tién
so v&i cac quy trinh hi¢n nay tren thé gioi. Hoa chit can cho
pha ché bo xét nghiém nay gdm:

Thanh phan dung dich bién tinh TCA t5i wu 1a 10%.
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Thanh phan phtrc hop mau 2,5 ml HC1 30% va 0,25 ml
resorcinol 0,1% cho 1 1an dinh luwong/1 bénh nhan va ti uu
trong khoang tr 0-3h.

Do lap lai: CV%=1,407% (<5%).
D9 chum trung gian: CV%=2,032% (<5%).
Do dung: t =0,906<t =2,262.
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Tém tit:

S6t rét 1a bénh nhiém trung giy ra béi cic loai ky sinh thudc chi Plasmodium. O Viét Nam, benh s0t rét chii yéu do
Plasmodmm Sfalciparum va Plasmodium vivax giy ra théng qua trung gian truyen bénh la mudi Anopheles Bénh sot
rét chu yeu Iuu hanh tai ving rirng, di nui, ven blen nwoc lg & Viét Nam, noi ma cac phwong phap chin dosn bénh
s6t rét khé duge tlep can. Trong liic vaccine cho s0t rét chwa dwgrc irng dung rong rii trong thue té 1am sang thi viéc
diéu tri bénh st rét phu thude chii yéu vao cac thude chdng sot rét, dic biét khi bénh dwge chin doin & giai doan
sém. Trong nghién ciru nay, ky thuit recombinase polymerase amplification (RPA) dwoc ap dung nhim phat trién
quy trinh xét nghiém phat hién dong thoi hai tic nhan chinh giy bénh sot rét 1a P. falciparum va P. vivax. Két qua
nghién ciru cho thiy: da thiét ké thanh cong cc cip moi dic hiéu dé nhin ban ADN cia P. falciparum va P. vivax
trong phan tng duplex RPA. Tiép dén, cic thong so ciia phan ng duplex RPA nhuw nhiét d9 phan tng va thé tich
phan tng duge toi wu hoa nhim giam chi phi, dat dwoc hiéu qua tot. Nghién ctru ciing xdy dung phén tng lai dwa
trén k¥ thuat lateral flow strip véi cac miu do dic hiéu cho P, falciparum va P. vivax nham giam thao tic va thoi gian
tién hanh ciing nhw ning cao d chinh xac trong viéc phat hién san phadm RPA tir P. falciparum va P. vivax. Quy trinh
duplex RPA dwoc ing dung dé thir nghiém trén 33 mau ADN dwoc tach chiét tir cic miu bénh phdm nghi nhiém ky
sinh tring sét rét va so sanh véi quy trinh monoplex real-time PCR. Két qua phat hién P. falciparum va P. vivax cia
2 quy trinh nay 13 twong déng. Quy trinh phat hi¢n P, falciparum va P. vivax dwgc xdy dung trong nghién ciru nay cé
kha niing dwoc phat trién thanh bd kit phat hién nhanh P, falciparum va P. vivax tng dung trong thuc té 1im sang.

Tir khéa: chan doan phan tir, nhan ban ding nhiét, Plasmodium, recombinase polymerase amplification, sOt rét.

Chi s6 phén logi: 3.3

ca méc bénh sot rét va ¢6 hon 6,3 tridu nguoi song trong ving cd
nguy co mic sot rét cao. Ngoai ra, trong nhiing ndm gan day, hi¢n
tugng ky sinh tring sot rét khang thudc ¢ cac ving s6t rét luu hanh
tai Viét Nam ngay cang pho bién v6i mirc do khang ngay cang
tang [4]. Do d6, mdi ngudi can phai thuc hién cac bién phap phong
tranh bénh sdt rét nham bao vé strc khoé ciia ban than, gia dinh,
gop phi?m lam gidm ganh nang cho xa hi.

SOt rét 1a bénh truyén nhidm do ky sinh tring thudc chi
Plasmodium gay ra [1]. Co hon 100 loai khac nhau cua chi
Plasmodium nhung chi ¢6 5 loai (P. falciparum, P. vivax, P.
malariae, P. ovale va P. Knowlesi) dugc biét 1a gy bénh & ngudi.
P, falciparum duoc tim thdy pho bién & ving nhiét d6i, can nhiét
d6i va dic biét 1a chau Phi. P vivax tap trung nhiéu va gdy bénh

cht yéu ¢ chau A, chau My La tinh va vai khu vuc ciia chau Phi
[2]. Theo bdo céo cita TS chire Y té thé gigi (WHO) dén nam 2013,
trén toan thé gi6i van con hon 198 triéu ca méc bénh st rét va nira
tridu ca tir vong [3]. Bénh sdt rét & Viét Nam chu yéu do 2 loai ky
sinh tring P. falciparum (khoang 55%) va P. vivax (khoang 45%)
gdy ra. Day la bénh luu hanh dia phuong, chu yéu & ving rimg,
ddi nui, ven bién nude lo; bénh xay ra quanh nam nhung chu yéu
vao mua mua. O Viét Nam, cho dén ndm 2015 van con hon 14.000
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C6 nhiéu phuong phap dé chan doan ky sinh tring sot rét nhu:
chan doan 1am sang, soi kinh hién vi, thir nghiém mién dich (test
nhanh), chan doan huyét thanh, kinh hién vi huynh quang va céc
ky thudt nhan ban acid nucleic nhw PCR va nhan ban dang nhiét.
Céc phuong phap nhu chin doan 14m sang, soi kinh hién vi, test
nhanh khong doi hoi nhiéu vé trang thiét bj nhung do nhay va do
dac hiéu khong cao. Cac k¥ thuat nhan ban acid nucleic nhu PCR
¢6 do nhay va do dac hiéu cao hon nhung doi hoi vé trang thiét
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Abstract:

Malaria is an infectious disease caused by Plasmodium
species. In Vietnam, this disease is mainly caused by
Plasmodium falciparum and Plasmodium vivax through the
malaria vector, the Anopheles mosquito. Malaria mainly
circulates throughout the year in forest, mountainous,
and coastal areas in Vietnam where diagnostic methods
for this disease are often not easily accessible. Vaccines for
malaria have been not available, but malaria medications
are effective against the disease especially when malaria is
diagnosed at the early stage. In this study, we developed
a molecular assay based on the recombinase polymerase
amplification (RPA) technique to detect P. falciparum
and P. vivax in clinical samples. We successfully designed
the specific primers to amplify the DNA of these two
Plasmodium species in the duplex RPA reaction. Reaction
temperature and reaction volume of the duplex RPA
reaction were studied to reduce the operating cost. We
also set up the hybridisation reaction with the specific
P. falciparum and P. vivax probes based on the lateral
flow strip technique to detect the RPA products. This
hybridisation technique reduced manipulation and timing
as well as improved the accuracy in the detection of P.
falciparum and P. vivax by RPA. Finally, we evaluated the
built molecular assay to detect P. falciparum and P. vivax
on 33 DNA samples collected from malaria patients in
comparison with the monoplex real-time PCR assay. The
results of the two assays were identical. The duplex RPA
assay could be developed into a quick test kit for the rapid
and accuracy detection of P. falciparum and P. vivax in the
treatment of malaria in Vietnam.

Keywords: isothermal duplication, malaria, molecular
diagnosis,  Plasmodium, recombinase polymerase
amplification.

Classification number: 3.3
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bi ciing nhu k¥ thuat vién co kinh nghiém. Do d6, viéc phét trién
mét phuong phap don gian hon nhung lai cho d¢ nhay va d6 dac
hiéu cao dé chan doan ky sinh tring sot rét 1a hét sic can thiét.
PRA 13 phuong phap nhan ban ADN ding nhiét ¢ nhiét do tir 37-

42°C va trong thoi gian khoang 5-20 phut. Recombinase, SSB va
polymerase 1a 3 protein dong vai trd quan trong trong phan (mg
RPA. Recombinase va SSB s¢ giup gan mdi va trinh ty ADN muc
tiéu. Sau d6, moi s& dugc kéo dai nhor polymerase. Day 1a mot ky
thuat khuéch dai acid nucleic nén cho do nhay va do dac hi¢u cao
nhu PCR. RPA ¢6 thé si dung cho xé4c dinh bénh va phat hién da
hinh nucleotide don & ung thw ctia ngudi va sinh vt bién doi gen
[5]. Ngoai ra, RPA ciing c6 thé dwgc tmg dung trong kiém tra vi
sinh trong mau nudc, thuc phém va trong linh vuc trf‘)ng trot, chan
nuéi. Do chi cAn hoat dong ¢ nhiét do thép nén RPA c6 kha nang
ung dung cao trong chan doan tai hién truong hodc cac diém chim
soc stre khoe. O Viét Nam, P Jfalciparum va P. vivax 1a hai ky sinh
trung sot rét gy bénh pho bién va v6i dic diém chin doan ky sinh
trung st rét cang som va chinh xac thi viéc diéu tri bénh sbt rét
cang hi¢u qud, chiing t6i thuc hién nghién cuu xay dung mot quy
trinh phat hién dong thoi P falciparum va P. vivax dua trén ky
thudt duplex RPA v6i mong mudn dong gop mot cong cu vao viée
kiém soét hiéu qua bénh sbt rét & Viét Nam.

Déi twgng va phuong phap

Vit liéu

Céc mau ADN tach chiét tr P falciparum va P. vivax dugc
nudi cdy nhan tao va cac mau ADN tich chiét tir cdc mau bénh
pham nghi nhiém ky sinh tring sot rét duoc cung cap boi Vién
Sot rét - Ky sinh trung - Con trang TP H6 Chi Minh. Cac mdi va
mau do dugc tong hop va cung cap boi Cong ty Integrated ADN
Technologies. Cac hoa chét thuc hién phan tmg RPA dugc cung
cap boi Cong ty TwistDX. Cac hoa chét cho phan tng lateral flow
strip duoc cung cap boi Cong ty Milenia Biotec. Cac hoa chat thuc
hién phan ung real-time PCR duoc cung cap boi Cong ty Bioline.

Céc hoa chit dién di trén gel agarose dugc cung cip boi Cong ty
Bioline va Cong ty TBR.

Thiet ke moi va mau do phdt hi¢n dic hiéu P. falciparum va
P. vivax

Vung gen 18S rRNA cta Plasmodium dugc lya chon dé thit ké
cac mdi va miu do dic hiéu cho P, falciparum va P vivax. Tat ca chc
trinh tu gen 18S rRNA cla P. falciparum va P. vivax (JQ627149.1,
JQ627149.1,1Q627149.1,1Q627149.1,JQ627149.1, JQ627149.1,
JQ627149.1, 1Q627149.1, JQ627149.1) duogc tai vé tir GenBank.
Sau do, cac ving gen nay dugc so hang bing phan mém Clustal
X dé tim ra cac doan bao ton. Trén cac doan bao ton nay, mot moi
nguoc chung va hai mdi xudi ddc hiéu cho P falciparum va P,
vivax dugc thiét ké sir dung phan mém Annhyb. Ngoai ra, mau
do dac hiéu cho P, falciparum va P. vivax ciing dugc thiét ké theo
cach tuong tw. Dic tinh ky thudt cua cac mdi va miu do dugce kiém
tra bang phan mém OligoAnalyzer. Tinh dic hiéu ly thuyét cia
cdc modi va mau do duoc khao sat véi phin mém Blast. Trinh ty
cac moi va mau do duge giri tong hop tai Cong ty Integrated ADN
Technologies.



Thiét lgp phin iing RPA va phdt hién sin pham RPA bing
ky thudt di¢n di

Phan (g RPA dugc thiét 1ap trong tube thé tich 0,2 ml bao
gdm céc thanh phan: 29,5 ul rehydration buffer; 2,5 ul magnesium
acetate, 2 ul mdi mdi (RPA.PlasR, RPA FalciF, RPA.VivaxF) co
néng d6 10 mM/mdi; 2,5 ul ADN ban mau; nudc cét vira du 50
ul. Phan img RPA dugc u ¢ 37°C trong 40 phut. Sau khi két thic
phén ng, cho 100 pl phenol pH 8 vao trong tube 0,2 ml. Vortex
va ly tim 11.000 vong/phut trong 2 phat. Thu dich nbi dé dién di
trén gel agarose.

Khao sat nhiét dp va thé tich phdn irng duplex RPA

Nhi¢t dj phan tmg: phan mg RPA duoc thiét 1ap nhu trén va
dugc u ¢ cac nhigt d9 25, 30 35, 40°C dé khéo sat khoang nhiét do
ma phan ung duplex RPA c¢6 kha nang dién ra.

Thé tich phan itng: phan tmg RPA duoc thiét 1ap vai day du cac
thanh phan nhu trén nhung voi céc thé tich phan tmg khac nhau,
bao gdm 10, 20, 30, 40, 50 pl dé khao sat thé tich phan tng nho
nhit van cho két qua phat hién P, falciparum va P, vivax.

Thiét ldp phdn teng RPA va phit hién sin pham RPA bing ky
thudt lateral flow strip

Phan tmg RPA dugc thiét 1ap trong tube thé tich 0,2 ml bao
gdm céc thanh phén 29,5 pl rehydration buffer; 2,5 ul magnesium
acetate, 2 yl mdi mdi (RPA PlasR, RPA.Falci-BIO, RPA.Vivax-
DIG) ¢6 nong d6 10 uM/mdi; 0,6 ul mau do RPA Plas-FAM co
nong do 10 uM; 2,5 ul ADN ban mau; nudc cat vira du 50 ul. Phan
{mg RPA dugc it & 37°C trong 40 phut. Sau khi két thuc phan tng,
str dung 2 pul san pham RPA phat hién bang lateral flow strip. 2 pl
san pham RPA cua P. falciparum va P. vivax dugc tron voi dung
dich PBST running buffer (b kit Milenia Genline Hybridetect-2
kit), sau d6 rat 10 ul cuia dung dich nay cho 1én vi tri nap mau cua
que glay Trén que glay chura 3 vi tri tuong Ung voi vach tin hi¢u
ching ndi, vach tin hiéu cho P. falciparum va vach tin hiéu cho
P vivax. Cubi cing, cho que gidy nay vao tube chira 200 pl dung
dich PBST running buffer méi va quan sat két qua hién mau cua
hat nano vang sau 2-5 phut ¢ ba vi tri cia chimg n6i, P. falciparum
va P, vivax.

Thiét Iip phdn iing real-time PCR

Phan (mg monoplex real-time PCR dugc thiét lap trong tube
0,2 ml bao gf”)m cac thanh phan: 10 pl SensiFastTM Probe Lo-
ROX Mix 2X; 1 ul mdi méi (Plas-R, Faci-F, Vivax-F) voi nong do
10 pM/mi; 0,25 pl m&i mdu do (Falei-P, Vivax-P) véi nong do 10
uM/mAu do; 2,5 pl ADN ban mau; nude cit vira da thé tich 20 pl.
Chuong trinh real-time PCR: 1 chu ky 3 phit ¢ 95°C; 40 chu ky
95°C trong 10 gidy va 60°C trong 50 gidy. Két qua real-time PCR
duoc phan tich sir dung phan mém ciia may ABI 7500.

Phuwong phap gidi trinh tw nucleotide Sanger

Céc san pham RPA tir P, falciparum va P. vivax dugc tinh
sach bang bo kit Expin PCR SV (GenAll). Sau do, cac san pham
nay duoc danh dau huynh quang bang phan img PCR vdi b kit
BigDye Terminator v3.1 Cycle sequencing (ThermoFisher). Tiép
dén, cac san phdm danh ddu huynh quang duoc phén tich trén may
giai trinh ty tu dong ABI 3500. Cdc trinh tw giai ma duge xu ly
bing phin mém Sequencing Analysis Software v5.4 with KB™
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Basecaller v1.4.1, sau d6 dugc phan tich va so sanh voi trinh tu

chuén trén GenBank bang phan mém BioEdit.

£ 2

Ket qua
Thieét ké cac moi va mau do dac hiéu cho P. falciparum va

P. vivax

Trinh ty cdc moi va mau do st dung trong nghién ctru nay duoc
trinh bay trong bang 1.

Bang 1. Trinh ty cac mdi va miu do dugc thiét k& trong nghién ciu.

STT Tén Trinh tw nucleotide Ghi chi
CCC AAG CTA CTC CTA TTA ATC GTA ACT TR
1 RPA PlasR AAG CCA Tu thiét ké. Moi nguoc chung
2 RO CGC TTT AAT ACG CTT CCT CTATTA TTA Tu thiét ké. Két hop v6i RPA.
. TGTTC PlasR tao san pham 246 bp
) GCAACG CTT CTA GCT TAA TCC ACA TAA Ty thiét ké. Két hop véi RPA.
8 RRAVIVaXE  opam PlasR tao sin pham 279 bp
FAM-TGC TWT AWC TGT TTG CTT TGA Tur thid k. Phit hién cée sin
4 RPA Plas-FAM  ACA CTC TAA (THF) TTA CTC AAA GTAACA
pham RPA béng phan (g lai
A-Block
. Biotin-CGC TTT AAT ACG CTT CCT CTATTA Ty thiét ké. Két hop véi RPA.
g RPA.Falei-BIO 7y 167 7¢ PlasR tao sin pham 246 bp
) Digoxigenin-GCA ACG CTT CTA GCT TAATCC  Tu thiét ké. Két hop voi RPA.
6 RPAVVGX-DIG s TaA CTG ATA C PlasR tao sin pham 279 bp
Céc mdi va mAu do sir dung
cho real-time PCR duoc
7 Plas-R AACCCAAAGACTTTGATTTCTCATAA LT
tham khao cong trinh cua
Rougemont va cong su (2004)
8 Falci-F CCGACTAGGTGTTGGATGAAAGTGTTAA
9 Vivax-F CCGACTAGGCTTTGGATGAAAGATTTTA
n T FAM-AGC AAT CTA AAA GTC ACC TC G AAA
e GAT GAC T-TAMRA
n — VIC-AGC AAT CTA AGA ATA AAC TC C GAA
vaxs GAG AAA ATT CT-TAMRA

Tét ca cac moi va mau do da thiét ké dugc kiém tra cac dic tinh
k¥ thudt bing cac phan mém thich hop nham dam bao ¢6 kha ning
hoat dong t6t trong phan tmg RPA va phan tng lai. Két qua kiém
tra cho thdy, cac moi va mau do dac hiéu cho P, falciparum va P
vivax d thiét ké dat yéu cau vé& mat 1y thuyét. Cac moi va mau do
ndy s& duoc sir dung cho céc thi nghiém tiép theo.

Xay dwng phdn trng RPA nham phat hién P. falciparum, P
vivax

Phan (g monoplex RPA duoc thiét 1ap cho P falciparum, P,
vivax véi cic moi RPA.PlasR, RPA FalciF, RPA.VivaxF dé khao
sat hoat dong thuc té cua cac mdi da thiét ké. Két qua dién di trén
gel agarose cuia cac phan tng monoplex RPA dugc trinh bay trong
hinh 1.

Hinh 1. K&t qua monoplex RPA
trén ADN ctia P. falciparum va

300 bp P. vivax. M: thang ADN 100 bp;
279 bp . A
246 bp 1, 2: monoplex RPA v6i cap moi
2008 PlasR-FalciF trén mau ching

am va ADN clia P, falciparum.
100 bp 3, 4: monoplex RPA véi cap mbi

PlasR-VivaxF tréen mau ching
am va ADN clia P, vivax.
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vivax. Céc két qua nhan ban bang RPA,

(A) 1 10 20 30 40 50 60 70 80 100 110 120 130 vy N 1 'd R h 2 k_ 2
JQ627149.1 TATAGTATTCARACACAGTAAATGCTTTARCTGTTTGCTTTGARCACTCTARTTTACTCARAGTARCARAATCCCCARRARAGCARRAGCARRRGTGGGGATTTTARARAGARTCTTTGTTATTTARAGA glal trlIlh t‘:I nuc eOtl € San p am) 1em
RPA_Falci TATAGTATTCARACACAGTAARAGCTTTARCTGTTTGCTTTGAACACTCTAATTTACTCARAGTAACARAATCCCCARAAR=-GCARRAGCARA=-GTGGGGARTTTTARARARATCCTTGGTTTTTTAAGA ~ 5 , N , X
Consensus  TATAGTATTCARACACAGTARASGCTTTARCTGTTTGCTTTGARCACTCTAATTTACTCARRGTARCARARTCCCCARAAR, GCARARGCARR , GTGGGGAAT TTaRAARARATCCTTGETaTTTaRAGA tra nhan ban chéo cua ciac moi RPA.
131 140143 M b 3 5 4 M
......... pa FalciF va RPA.VivaxF da chung minh
J0627149.1  ACATAATARTA , X hi Z k ? hie 7 .
RPA_Falci ARATARARATARA ]I'“
Consensus  AafTARaRATA, , Cac mOI t let e trong ng len C nay
hoat dong hiéu qua va déc hiéu cho P
. \ . 7. I3 A
B) 1 10 20 30 a0 50 60 70 80 90 100 110 120 130 falczparum va P vivax. V61 cac moi
J0627153.1 AGGACTTTCTTTGCTTCGGCTTGGARTCCCTTGTTACTTTGAGTARATTAGAGTGTTCARRGCARACAGATATAGCATTGCGCGTTTGAATACTACAGCATGGARTARCARARTTGAACARGTCAGARTT 1 1
RPA_Vivax AGGACTTTCTTTGCTTCGGCTTGGARGTCCTTGTTACTTTGAGTAAATTAGAGTGTTCARAGCAAACAGATATAGCATTGCGCGTTTGARTACTACAGCATGGARTARCAAAATTGARCARGTCAGAATT RPA'PlaSR3 RPA‘FalC1F3 RPA.VIV&XF,
Consensus AGGACTTTCTTTGCTTCGGCTTGGARgcCCTTGTTACTTTGAGTARATTAGAGTGTTCARAGCARACAGATATAGCATTGCGCGTTTGARTACTACAGCATGGARTARCARART TGARCARGTCAGAATT ’ A Iv4 A ” ’
chiung t6i thiét 1ap phan Ung duplex

131 140 150 160 170 18082

|
J0627153.1 TTGTTCTTTTTTCTTATTTTGGCTTAGTTACGATTARTAGGAGTAGCTTGGG
RPA_Vivax TTGTTCTTTTTTCTTATTTTGGCTTATTTACGATTARTAGGAGTAGCTTGGG
Consensus TTGTTCTTTTTTCTTATTTTGGCTTAgTTACGATTARTAGGAGTAGCTTGGG

Hinh 2. Két qua so sanh trinh ty nucleotide giiia cac san phim RPA lan luot ctia P. falciparum (A), P.

vivax (B) v6i cac trinh tu chuin trén GenBank.

Két qua ¢ hinh 1 cho thdy, cac phan mg monoplex RPA vdi
cac cap mdi dic hidu cho P falciparum, P. vivax da nhan ban hi¢u
qua ADN cta P, falciparum, P. vivax. Céc san pham RPA cua P,
falciparum, P. vivax ¢6 kich thuéc nhu dy kién lan luot 1a 246 va
279 bp khi so sanh véi thang ADN 100 bp. Dé chimg minh cac
san pham RPA tir cdc cdp moi 1a dic hiéu cho P. falciparum, P,
vivax, cic san pham nay duoc giai trinh ty nucleotide bang k¥
thudt Sanger va so sanh vdi cac trinh tu cla P. falciparum, P. vivax
trén ngan hang dir liéu GenBank. Két qua kiém tra tinh ddc higu
ctia san pham RPA dugc trinh bay trong hinh 2.

Két qua so sanh cho th?iy, trinh ty nucleotide cua cac san
phim RPA tir P. falciparum, P. vivax hoan toan tring khop véi
cac trinh tyr chuan trén GenBank 1a JQ627149.1 cho P, falciparum
va JQ627153.1 cho P vivax. Dé chimg minh cac moi da thiét ké
khong nhan ban chéo ADN cua P. falciparum va P. vivax, phan ing
RPA v6i 3 mdi RPA.PlasR, RPA.FalciF, RPA.VivaxF dugc thiét
lap trén ADN lan luot cta P, falciparum va P. vivax. Két qua kiém
tra kha ndng nhan ban chéo ctia mdi dugc trinh bay trong hinh 3.

Két qua & hinh 3 cho thy, phan img RPA vdi 3 mdi RPA.
PlasR, RPA.FalciF, RPA.VivaxF trén ADN cua P. falciparum chi
cho mot bang san phdm vai kich thude 246 bp khi so sanh vé6i
thang ADN 100 bp. Tuong ty, phan tmg RPA vi 3 mdi RPA.PlasR,
RPA FalciF, RPA.VivaxF trén ADN cua P. vivax chi cho mdt bang
san phdm véi kich thudc 279 bp. Nhu vy, mdi RPA.FalciF két
hop v&i moi RPA.PlasR chi nhan ban ADN P, falciparum v mdi
RPA.VivaxF két hop v6i mdi RPA.PlasR chi nhan ban ADN cua P

Hinh 3. Két qua kiém tra chéo
cia cac moi cho P. falciparum
va P. vivax. M: thang ADN 100
bp; 1, 2: phan Gng RPA véi 3

mdi RPA.PlasR, RPA.FalciF,
308 RPA.VivaxF trén ADN ctlia P
246bp falciparum va mau chiing am;
A 3, 4: phdn (ng RPA v6i 3 moi
RPA.PlasR, RPA.FalciF, RPA.
100 bp VivaxF trén ADN clia P, vivax
va mau chding am.
HOA HOC

ONG NGHE |6t Nam 60(12) 12.2018

RPA nhim phat hién dong thoi P
Salciparum va P. vivax trong cung mot
phan tmg. Két qua duplex PCR dugc
trinh bay ¢ hinh 4.

Hinh 4. Két qua duplex RPA nhim
phét hién dong thoi P. falciparum
va P. vivax. M: thang ADN 100
bp; 1: mau ching am phan dng
duplex RPA véi cac mbi RPA.

Wote PlasR, RPA.FalciF, RPA.VivaxF
2161p trén ban mau 1a nudc; 2: phén
200bp ting duplex RPA v&i cac mdi RPA.
PlasR, RPA.FalciF, RPA.VivaxF
trén ADN clia P. falciparum va P,
100 bp X
M T 2 Vivax.

Két qua 6 hinh 4 cho thy, phan tmg duplex RPA trén ADN cuia
P falciparum va P, vivax cho céc bing san phim muc tiéu 1a 246
va 279 bp khi so sanh véi thang ADN 100 bp trong khi mau chimg
am khong cho cac bang muc ti€u nay. Cac diéu kién cua phan tng
duplex RPA nay s& duoc khao st trong cc thi nghiém tiép theo
nham tim ra thong s tot nhat.

Khio sit cdc diéu ki¢n ciia phan iing duplex RPA phdt hién
dong thoi P. falciparum va P. vivax

Khao sat nhi¢t do phan wng: myc ti€u cta nghién ciru nay 1a
huong dén tmg dung phat hién P, falciparum va P. vivax tai cac
diém cham soc strc khoe ban ddu, noi thiéu thén cac trang thiét bi
so voi phong thi nghiém. Do d6, bén canh nhi¢t 4o phan trng RPA
theo khuyén céo 1a 37°C, chiing toi khao sat hiéu qua cta phan
tmg duplex RPA tai cic nhiét do khac nhau, bao gom 25, 30, 35,
40°C. Két qua khao sat nhiét d ciia phan tmg RPA dugc trinh bay
¢ hinh 5.

Hinh 5. Két qua khao sat nhiét
dd cha phan Gng duplex RPA. M:
thang ADN 100 bp; 1-4: phan
ting duplex RPA tai cac nhiét do
lan lugt 1a 25, 30, 35, 40°C.
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Két qua ¢ hinh 5 cho thay, phan tmg duplex RPA dién ra trong
khoang nhiét d6 rong tir 25-40°C, tuy nhién tin hiéu RPA t6t nhat
nam trong khoang tur 35-40°C. Vi thé, chung t6i chon nhiét 49 37°C
la nhiét d6 cho phan ung duplex RPA phat hién P. falciparum va P.
vivax. Nhiét do nay ciing thich hop dé tién hanh quy trinh duplex
RPA tai céc noi thiéu thon trang thiét bi.

Kho st thé tich phan g véi muc tiéu tiét kiém chi phi phat
hién P, falciparum va P, vivax bang RPA khi phuong phap nay
duogc tmg dung trong thuc té 1am sang, chiing toi khao sat cac thé
tich phan tmg khéc nhau di tir 50 pl (theo khuyén cdo cua bé kit
RPA) xuéng dén 10 ul, cu thé bao gém céc thé tich nhu sau: 10, 20,
30, 40, 50 pl. Két qua khéo sat thé tich phan tmg RPA duoc trinh
bay & hinh 6. Két qua khao sat thé tich phan tmg RPA cho thay,
khong ¢6 su chénh 1éch trong kha nang phat hién P. falciparum va
P, vivax bang phan tmg RPA vdi céc thé tich phan mng khac nhau.
Vi véy, thé tich phan (mg RPA c6 thé giam xudng dén 10 pl dé tiét
kiém chi phi phat hién P, falciparum va P, vivax.

300 bp
279 bp
246 bp

200 bp

100 bp

M 1 2 34 5

Hinh 6. Két qua khao sat thé tich phan tng RPA. M: thang ADN 100
bp; 1-5: thé tich phdn Gng RPA 1an lugt 1a 10, 20, 30, 40, 50 pl.

Phat hign sin phdm RPA bing kj thudt lateral flow strip

Khi dién di trén gel agarose cc san pham RPA tix P, falciparum
va P, vivax, cac bang ky sinh khic ngoai hai bang san phim muc
tiéu cua P, falciparum va P, vivax van xuat hién. Ching toi da khao
sat cac diéu kién ciia phan émg nhu nong d6 mdi, thoi gian phan
{mg, ndng d6 magnesium acetate (két qua khong trinh bay) nhung
van khong loai bo hoan toan cac bang ky sinh nay. Day 1a 1y do
chuing t6i xay dung phan tmg lai voi mau do dic hiéu la RPA.Plas-
FAM cho P. falciparum va P. vivax dua trén ky thuat lateral flow
strip nham phat hién chinh xéc P. falciparum va P. vivax. Trong
phan tmg duplex RPA cho lateral flow strip, chiing toi thay thé méi
RPA FalciF bang RPA Falci-BIO va moi RPA.VivaxF bang RPA.
Vivax-DIG. Ca hai moi thay thé c6 cac gbe chirc nang 1a Biotin
va Digoxigenin. Trén que giéy (strip) cua b kit Milenia Genline
Hybridetect-2 c6 sin khang thé bt gii Biotin va Digoxigenin tai
hai vi tri khac nhau tuong tmg cho san pham RPA ciia P, falciparum

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(12) 12.2018

Khoa hoc Y - Duoc n——

va P, vivax. Ngoai ra, trén que giéy con c6 mot vi tri tin hi¢u chimg
ndi cho qua trinh lai. San pham RPA duoc phat hién bing khang
thé ddc hiéu c6 gin hat nano vang cho gdc chirc ning FAM trén
miu do RPA Plas-FAM. Két qua lateral flow strip duoc trinh bay
& hinh 7. Két qua hinh 7 cho thy, phan img duplex RPA két hop
lateral flow strip cho tin hi¢u duong tinh véi san pham RPA tir
ADN P, falciparum, tot ADN P. vivax va tir ca hai loai ADN cua P,
falciparum va P. vivax tai cac vi tri d3 xéc dinh trude. Mau chimg
am chi co tin hi¢u chimg ndi cta phan Gng lai. Céc tin hi¢u lai trén
cac que gidy 1a rd rang va khong ¢6 céc tin hiéu ky sinh khac. Vi
vay, chiing t6i s€ su dung phuong phap lai lateral flow strip thay
cho dién di trén gel agarose cho quy trinh phat hién P. falciparum
va P, vivax bing k¥ thut RPA.

Control

Falci

1 2 3 4

Hinh 7. Két qua lai bing ky thuat lateral flow strip trén cac san phdm
RPA. 1: phén (ing lai v6i san pham RPA clia P. falciparum; 2: phan (ing
lai v&i sdn phdm RPA clia P vivax; 3: phan (ng lai v6i san phdm RPA
clia P, falciparum va P. vivax; 4: phan (ing lai vi san pham RPA tf mau
chiing am.

Ddnh gid quy trinh duplex RPA trén cdc mdu ADN nghi
nhiém P. falciparum va P. vivax

Chang t6i thu nhan 33 miu ADN tach chiét tir cac bénh nhan
nghi nhidm ky sinh thudc chi Plasmodium tir Vién Sot rét - Ky sinh
tring - Con tring TP H6 Chi Minh va thyc hién quy trinh duplex
RPA nham phét hién P, falciparum va P, vivax trong cac mau ADN
nay. Chung t6i ciing thyc hién quy trinh monoplex real-time PCR
véi cic mau do Taqman dac hiéu cho P. falciparum va P. vivax
nhim so sanh voi két qua phat hién bang quy trinh duplex RPA.
Cac mau do Tagman probe cho cc phan tmg monoplex real-time
PCR dugc tham khdo tir cong trinh clia Rougemont va cong su
nidm 2004. Két qua phét hién P, falciparum va P. vivax bang cé hai
quy trinh dwoc trinh bay dai dién trong hinh 8 va trinh bay day du
trong bang 2.
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Hinh 8. Két qua phat hién P. falciparum va P. vivax bing quy trinh
duplex RPA va real-time PCR. (A) duplex RPA; (B) real-time PCR vdi mdi
va mau do dac hiéu P. falciparum; (C) real-time PCR v6i mi va mau do
dac hiéu P, vivax.

Hinh 8 cho thay két qua phat hién P. falciparum va P. vivax
trén 9 mdu ADN nghi nhidm ky sinh thudc chi Plasmodium bing
quy trinh duplex RPA va real-time PCR. Quy trinh duplex RPA
phat hién P. falciparum & ci 9 mau ADN va phét hién P, vivax &
2 miu ADN (sb 5 va s6 8 trong hinh 8). Két qua phat hién bing
real-time PCR khang dinh két qua duplex RPA khi phét hién ca 9
mau ADN c6 nhiém P, falciparum va 2 mau ADN (s 5 va s6 8)
nhiém P, vivax.

Bang 2. Két qua phat hién P, falciparum va P. vivax bing duplex RPA
va real-time PCR.

Miu ADN MAu phat hign bing  MAau phat hi¢n bing
duplex RPA real-Real-time PCR
Nhiém P, falciparum 1,2,3,4,6,7,9, 10, 1,2,3,4,6,7,9, 10,

15, 16, 20, 21, 22

15, 16, 20, 21, 22

Nhiém P, vivax

13

13

Nhiém P, falciparum 5,8, 11,12, 14, 17, 5,8, 11,12, 14,17, 18,
va P, vivax 18,19, 23,24, 25,26, 19,23,24,25,26,27,
27, 28,29, 30, 31, 28,29, 30, 31, 32, 33
32,33
Mau am tinh
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Bang 2 cho théy, két qua phat hién P. falciparum va P, vivax 1a
trung hop gitta hai quy trinh duplex RPA va real-time PCR.

P falczparum va P, vivax 1a hai ky sinh tring gy bénh sot rét
chu yeu ¢ Viét Nam. Do déc thu bénh xuét hién chu yéu & ving
rimg, doi niii nén cong tac chan doan con gap nhicu kho khan. Viée
tim kiém mot k¥ thuat sinh hoc phan tir khong doi hoi nhiéu vé
trang thiét bi 14 can thiét cho chan doan ky sinh trung s6t rét. Trong
cac ky thudt sinh hoc phén tir dugc phat trién gan day, RPA 13 mot
k¥ thuat c6 kha ning tmg dung cao trong chin doan, ¢6 thé khuéch
dai & nhiét d phong, chi trong 10 phit va doc két qua chi trong 5
phut bang lateral flow strip. Day la mot trong nhimg phwong phap
c6 kha ning (mg dung rat tt cho chan doan, dic biét 1a chin doan
tai hién truong. Nghién ctru nay dugc thuc hién nham ung dung
k¥ thudt RPA trong viéc phat hién P. falciparum va P. Vivax, phuc
vu cho viéc diéu tri hi¢u quéa bénh st rét & Vi¢t Nam. Day ciing la
cong trinh nghién ctru dau tién & Viét Nam (g dung k¥ thuat RPA
trong chin doan.

RPA 12 mot k thuét cho phép nhan ban ADN ¢ nhiét do thap
va dang nhiét bang cach sir dung cic enzyme trong hé thong sira
sai va sao chép clia té bao sinh vat. O giai doan khoi dong nhan
ban ADN muc tiéu, cic mdi s& dugc enzyme recombinase (RecA)
gin vao tao thanh soi nucleoprotein. Soi nucleoprotein nay s& do
trén trinh ty ADN muc tiéu dé tim kiém céu tric twong dong. Khi
cdu tric twong dong duoc tim thy, soi nucleoprotein ndy s& xAm
lan ADN muc tiéu mach ddi va hinh thanh mt cdu triic D-loop.
bay 1a vi tri phan tach soi ADN mach d6i. Mach bo sung duogc
tach ra s& dugc 6n dinh boi protein SSB aé gilp han ché viéc mach
bd sung tu bat cdp lai voi mach muc tiéu. Trong khi do, sau khi
bét cap voi mach muyc tidu, cac SSB protein roi khoi trinh tu moi,
d1eu nay gitp cho enzyme polymerase gan vao dugc phuc hop
mdi - mach muc tiéu va tién hanh tong hop mach bd sung. Két
qué 1a c6 hai phan tr ADN ging hét phan tr ADN ban dau duogc
hinh thanh sau mot chu ky hoat dong cua RecA, protein SSB va
enzyme polymerase. Hai phan tir ADN nay tiép tuc lam co chét dé
hé protein RecA, protein SSB va enzyme polymerase tong hop cac
phan tir ADN méi 6 céc chu ky ké tiép [3, 6].

Cac mdi cho phan ing RPA nhu RPA.PlasR, RPA FalciF, RPA.
VivaxF duoc thiét ké dua vao nguyén tic cia ki thuat RPA nhu co
d6 dai tir 20-35 nucleotide, %GC nim trong khoang 30-70%, céc
cu tric thtr cap ¢ nang luong ty do nho hon -9 keal/mol, trinh
tw mdi ddc hiéu cho sinh vat muc tiéu [7, 8]. Luu y, mdi RPA.
Falci-BIO c6 trinh tw nucleotide tring hop véi moi RPA.FalciF
va tuong ty cho mdi RPA.Vivax-DIG véi mdi RPA.VivaxF. Diém
khac biét giita hai mdi RPA.FalciF va RPA.VivaxF v6i hai mdi
RPA Falci-BIO va RPA.Vivax-DIG la cac goc chirc ning Biotin
va Digixigenin, hai goc chire ning nay s& dugc sr dung trong phan
ung lai lateral flow strip. Tu'orng tw, mau do RPA.Plas-FAM ctng
duoc thiét ke ddc hiéu v6i P. falciparum va P. vivax va ¢4 céc cau
trac thu cap v0i nang lugng tu do nho hon -9 keal/mol. Céc cau
tric thir cap cua mot moi hay mau do c6 ning luong tw do nho
hon -9 keal/mol s& khong bén & nhiét do phan g va vi thé khong
can tr¢ moi hay mau do bat cip vao ADN muc tiéu trong phan
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ung nhan ban va phan ung lai [9]. Khi khao sat hoat dong thuc
té trong phan tmg RPA véi ADN tach chiét tir P, falciparum va P
vivax nudi cdy, cac mdi RPA.PlasR, RPA.FalciF, RPA.VivaxF di
cho céc san phdm nhan ban véi kich thude du kién 13 246 va 279
bp. Két qua giai trinh tuy nucleotide Sanger da xac nhén céc san
phim nhan ban tir cac moi RPA.PlasR, RPA FalciF, RPA.VivaxF
c6 ngudn gdc tir P. falciparum va P, vivax. Ngoai ra, két qua kiém
tra kha nang nhan ban chéo ciing cho thdy cac moi da thiét ké
la RPA.PlasR, RPA FalciF, RPA.VivaxF chi nhan ban chon loc P,
falciparum va P, vivax. Vi vy, cac mdi da thiét ké cho phan ng
RPA 12 hoan toan dac hi¢u cho P. falciparum va P. vivax va hoat
dong tot trong phan (g RPA trén thuc té.

Dé tiét kiém chi phi hoa cht ciing nhw giam thao tac, ching toi
da xay dung va khao sat mot sd diéu kién cua quy trinh duplex RPA
phat hién dong thoi P, falciparum va P. vivax. Két qua cho thdy co
khd ndng phét hién cung luc hai ky sinh thudc chi Plasmodium
béng phan ng RPA voéi 3 moi RPA.PlasR, RPA.FalciF, RPA.
VivaxF. Phan tmg duplex RPA ¢6 kha nang dién ra ¢ nhiét do tir
25 dén 40°C va thé tich phan tmg RPA c6 thé giam xudng con 10
ul. Cac thong s6 nay cho phép tién hanh phan tmg RPA ¢ nhimng
noi thiét thdn trang thiét b thi nghiém. Ngoai ra, ching toi ciing
khao sat phan tmg lai véi miu do dic hiéu dya trén k¥ thuat lateral
flow strip. Day 1a budc quan trong nhét cua quy trinh duplex RPA
dé duoc tng dung trong thuc t& 1m sang vi nd giam dugc thao
tac va thoi gian phat hién san pham RPA muc tiéu so véi k thuat
dién di trén gel agarose. Thoi gian tién hanh phan {mg lai chi dién
ra trong khoang 5 phit vdi thao tac nhing que gidy vao dung dich
lai va xem két qua truc tiép bang mét thuong. Dé so sanh, k§ thuat
dién di trén gel agarose phat hién cac san pham RPA cin hon 120
phut véi cac thao tac chuén bi ban gel, dién di san phém trén ban
gel, nhudm va giai nhuém ban gel, quan sat két qua trén ban dén
tir ngoai. Hon nita, phat hi¢n san phém RPA bé“mg k¥ thuat lateral
flow strip con tang tinh chinh xac vi st dung thém mot mau do dic
hiéu trong phan g lai. Mau do nay chi bat cip véi san pham RPA
muc tiéu va khong bt cip v0i cac san phim RPA ky sinh 6 trong
phan tmg RPA. Trén thyc té, thuong c6 su xuét hién cta cic san
pham RPA ky sinh bén canh san pham RPA muc tiéu khi dién di
san pham tir phan tmg RPA trén gel agarose mic du céc diéu kién
ctia phan img RPA nhu ndng do moi, thoi gian phan tmg da duoc
khao sat dé t6i wu. Tuy nhién, cac san phdm ky sinh nay di duoc
loai bo hodn toan trong phan g lai lateral flow strip voi cic mau
do dic hiéu. Nhu vdy, v6i qua trinh xay dung va khao sat da dé cap
¢ trén thi quy trinh duplex RPA trong nghién ctru nay c6 kha nang
dugc str dung dé phat hién P, falciparum va P, vivax ¢ nhiing diém
y té thiéu thon cac trang bi.

Cubi cung, quy trinh duplex RPA vira xdy dyng dwgc danh gia
trén cac mau ADN dugc tach chiét tir mau ctia nhimg bénh nhan
nghi nhiém ky sinh tring thudc chi Plasmodium & Viét Nam va
dugc thyc hién song song quy trinh monoplex real-time PCR véi
cling cac moi PlasR, FalciF, VivaxF va cic Tagman probe dic hidu
cho P, falciparum va P. vivax dugc trich tir cong trinh nghién ctru
ctia Rougemont va cong sy nam 2004 [10]. Két qua phat hién P
falciparum va P. vivax & cac miu ADN nghi nhiém ky sinh tring
thudc chi Plasmodium 1a trung khép gilra hai quy trinh duplex
RPA va monoplex real-time PCR. Vi nhimg két qua thu nhan
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duoc thi nghién ctru nay 1a tién dé tot dé tiép tuc phat trién quy
trinh duplex RPA thanh b¢ kit phat hién nhanh P. falciparum va P.
vivax phuc vu cho viéc di€u tri bénh sot rét trong thyc t€ [am sang.

Nghién ctru da xdy dung thanh cong quy trinh nham phat
hién P. falciparum va P. vivax dya trén k¥ thuat duplex RPA va
lateral flow strip. Cdc moi va mau do da thiét ké trong phan (g
duplex RPA hoan toan dic hiéu va nhan ban hiéu qua ADN cua P
falciparum va P. vivax. Phan tmg duplex RPA c6 kha ning dién ra
& day nhiét do tir 25-40°C va thé tich phan tmg c6 thé giam xudng
dén 10 pl. Cac san pham RPA tir P. falciparum va P, vivax dugc
phat hién bang ky thudt lateral flow strip voi miu do ddc hiéu, diu
nay lam giam thao tac va thoi gian tién hanh ciing nhu ning cao do
chinh x4c. Khi danh gi4 quy trinh duplex RPA trén 33 mau ADN
nghi nhiém ky sinh thudc chi Plasmodium, quy trinh duplex RPA
da cho két qua trong dong voi quy trinh monoplex real-time PCR.
két qua nghién ctru nay 1a tién dé tot dé phat trién thanh b kit phat
hién nhanh P. falciparum va P. vivax phuc vu cho viéc diéu tri bénh
sOt rét & Viét Nam.

LOI CAM ON

Nhom téc gia xin cam on Vién Sot rét - Ky sinh tring - Con
tring TP HO Chi Minh di cung cip cac miu ADN tach chiét tir
P falciparum va P. vivax nudi cdy va tir cac mau méau bénh nhan
nghi nhiém ky sinh thudc chi Plasmodium. Ching t6i ciing cam
on Cong ty TBR da tai trg cac hoa chét, vat liéu st dung trong
nghién clru.

TAI LIEU THAM KHAO

[1] N. Tangpukdee, C. Duangdee, P. Wilairatana, S. Krudsood (2009),
“Malaria diagnosis: a brief review”, The Korean Journal of Parasitology,
47(2), pp.93-102.

[2] J.H. Kattenberg, A. Erhart, M.H. Truong, E. Rovira-Vallbona, K.A.D.
Vu, THN. Nguyen, V.H. Nguyen, V.V. Nguyen, M. Bannister-Tyrrell, M.
Theisen, A. Bennet, A.A. Lover, T.D. Tran, X.X. Nguyen, A. Rosanas-Urgell
(2018), “Characterization of Plasmodium falciparum and Plasmodium vivax
recent exposure in an area of significantly decreased transmission intensity in
Central Vietnam”, Malaria Journal, 17(1), DOI: 10.1186/s12936-018-2326-1.

[3] World Health Organization (2015), World Malaria Report 2014.
[4] http://vnede.gov.vn/vi/danh-muc-benh-truyen-nhiem/1093/benh-sot-ret.

[5] R.K. Daher, G. Stewart, M. Boissinot, M.G. Bergeron (2016), “PRA
for diagnostic applications”, Clinical Chemistry, 62(7), pp.947-958.

[6] O. Piepenburg, C.H. Williams, D.L. Stemple, N.A. Armes (2006),
“ADN detection using recombination proteins”, PLOS Biology, 4(7), p.e204,
DOI:10.1371/journal.pbio.0040204.

[7] https://www.twistdx.co.uk/docs/default-source/twistamp-manuals/
twistamp-assay-design-manual-v2-4.pdf?sfvrsn=10.

[8] https://www.twistdx.co.uk/en/rpa/using-pcr-primers.

[9] https://www.idtADN.com/pages/support/faqs/how-do-i-use-the-
oligoanalyzer-tool-to-analyze-possible-hairpins-and-dimers-formed-by-my-oligo.

[10] M. Rougemont, M. Van Saanen, R. Sahli, H.P. Hinrikson, J. Bille, K.
Jaton (2004), “Detection of four Plasmodium species in blood from humans
by 18S rRNA gene subunit-based and species-specific real-time PCR assays”,
Journal of Clinical Microbiology, 42(12), pp.5636-5643.

13



s Khoa hoc Y - Duoc

Dac diém khang khang sinh va moi lien hé
ki€u gen cua cac chung Pseudomonas aeruginosa
phan lap tai Bénh vién Viét Durc
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Tom tit:

Pseudomonas aerugtnosa 12 mgt trong nhlrng tdc nhan hang dau gy nhiém trung bénh vién. Véi co ché khang da
dang nhu sw biéu hién qua mirc cia hé thong bom day, giam tinh thAm thiu mang ngoal (OM), hoac san sinh
B-lactamase phan hiy khing sinh nhém f-lactama, P. aerugmosa cé Xu humng khang lai nhiéu dong khang sinh, gay
nhiéu kho khin trong qua trinh diéu tri. Nghién c1ru nhim tim hiéu vé dac diém khang khang sinh va méi lién hé kiéu
gen cda cac ching P. aeruginosa phan lap tir caic miu bénh pham (nhw dich phe quan, dom, nuéc tiéu...) thu thap
tai Bénh vién Viét Dirc tir nam 2012 dén nim 2014. 70 chung P, aeruginosa dugc tién hanh thir nghiém MIC dé kiém
tra tinh nhay cidm véi khang sinh. Két qua cho thay, hau hét cac chiing da khang lai cac khang sinh véi mirc do va
ty 1€ cao: ceftazidime (85 7%), aztreonam (81,4%), imipenem (97,1%), amikacin (27, 1%), gentamlcm (87,1%) va
ciprofloxacin (87,2%). Bong th0'1, ky thuit dién di xung truong PFGE duwoc thyc hién dé danh gia m01 lién h¢ kiéu
gen cua cac ching vi khuin. Két qua chi ra cac chiing P. aeruginosa trong nghién ciru c¢6 sw da dang vé kiéu gen, dugc
chia thanh 11 nhém véi do twong dong >80%. Cac chiing trong cung mot nhém Kiéu gen phan 16m duwge phan lap tir
miu dich phé quén va & Khoa Hobi sirc.

Tir khéa: kiéu gen, MIC, P. aeruginosa, PFGE.
Chi 56 phdn logi: 3.3

khang sinh nhom B-lactam, nho vy vi khudn nay da khang
lai nhiéu dong khang sinh khac nhau va tro thanh mét trong
nhitng mam bénh co hoi gdy nhiém trung bénh vién [3, 4].
Tinh da khang ciia P aeruginosa da gay ra nhiéu kho khin
trong qua trinh diéu tri, lam tang ty I1¢ bénh tat, tang ty 1€ t&
vong va tang chi phi diéu tri. P4 c6 nhiu béo cdo trén thé
gidi cho thiy mirc do khang da khang sinh va gdy ra hau
quéa ning né do P aeruginosa [5, 6]. Tai Viét Nam, da cé
nhiéu nghién ciru vé P, aeruginosa, tuy nhién nhitng nghién
ciru nay chi dung lai & mic do danh gia kha nang khang
khang sinh [7, 8]. C6 thé ké dén nghién ctru cua Tada va
cong su trén 40 chung P. aeruginosa phan 1ap tai Bénh vién
Bach Mai cho thdy cac ching P. aeruginosa ST235 mang
gen IMP-26 c6 khd nang ly gidi manh khang sinh nhom
carbapenem [9]. Tuy nhién, nghién ciru nay khong duoc tién
hanh ¢ Viét Nam ma dugc thuc hién tai phong thi nghiém

- £ X
Dét van dé

Khéang sinh c6 vai trd quan trong trong viéc diéu trj cac
bénh nhiém khuan ning do vi khuan gy ra, tuy nhién, viéc
st dung qua muc va khong dung cach lam giam hi¢u qua
ctia khang sinh boi sy phat trién cua cac ching vi khuén
khang thudc c6 kha nang lay lan d& dang qua luc dia [1,
2]. Vi khuén khang khang sinh 1a mot trong nhiing van dé
nghiém trong nhit ma nhan loai dang phai d6i mat trong thé
ky XXI va dugc xdc dinh c6 vai tro trong tam trong cong
tac cham soc ste khoé toan cau vai chién luge danh gia tac
dong cua vi khuin khang khang sinh 1én cong dong giai
doan 2020-2025. Trén thé gidi ndi chung va ¢ Viét Nam noi
riéng da xudt hién nhidu chung vi khuan khang lai khang
sinh & mirc d6 nguy hiém va 1a cin nguyén gy ra nhiém
trung bénh vién nhu A. baumannii, E. coli, K. pneumonia va

P, aeruginosa. P. aeruginosa c6 co ché dé khang da dang nhu
su biéu hién qua muc ctia hé thong bom déy, giam tinh thim
thiu mang ngoai (OM), hodc san sinh p-lactamase phan hity

"Tac gia lién hé:Email: thh@nihe.org.vn
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& Nhat Ban. Do viy, can ¢ thém cac nghién ctru chuyén
sau veé ky thuat sinh hoc phan tu dé c6 thé phan loai va
danh gid nguon goc cling nhu kha nang lay lan gitta cac
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Abstract:

Pseudomonas aeruginosa is one of the leading causes
of nosocomial infections. P. aeruginosa widely resists to
antibiotic classes by many mechanisms, such as overex-
pression of efflux pump systems, low outer membrane
permeability (OM), or producing pB-lactamase to degrade
p-lactam antibiotics. Multi-drug resistant P. aeruginosa
strains cause many difficulties in the treatment of diseas-
es. This study aimed to investigate antibiotic resistance
characteristics and genotype correlation of P aerugi-
nosa isolated from clinical specimens (such as bronchi-
al fluids, sputum, urine, etc.) at Viet Duc Hospital from
2012 to 2014. Seventy strains were tested for antibiotic
susceptibility. PFGE was used to analyse the genotype
correlation. Results showed that P aeruginosa highly
resisted to antibiotics: ceftazidime (85.7%), aztreonam
(81.4%), imipenem (97.1%), amikacin (27.1%), gentami-
cin (87.1%) and ciprofloxacin (87.2%). The results also
showed P. aeruginosa had a variety of genotypes, divided
into 11 groups with the homology >80%. Most strains in
a same genotype group were isolated from bronchial fluid
specimens and at intensive care unit.

Keywords: genotype, MIC, P. aeruginosa, PFGE.
Classification number: 3.3
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chung vi khuan. Hién nay, dién di xung trudng (PFGE) la
ky thuat sinh hoc phén tir dwoc nhidu nha khoa hoc st dung
dé nghién ctru va danh gia sy lay tmyen clia cac vi khuan
gy bénh trong bénh vién va cong dong. Trong nghién ctru
nay, chung t6i sir dung ky thuat PFGE nhdm danh gia mi
lién hé vé kiéu gen cua cac ching P. aeruginosa phan 1ap tai
Bénh vién Viét Duc.

Phuong phap nghién ciu
Chiing vi khudn

Nghién ctu st dung 70 chung P. aeruginosa phan lap
duoc tai Bénh vién Viét Duc trong giai doan tir 2012-2014
duogc luu trir trong ngan hang chung tai Phong thi nghiém
khang sinh, Khoa Vi khuan, Vién Vé sinh Dich t& Trung
wong. Trudce khi tién hanh kiém tra tinh nhay cam khang
sinh bang phuong phap xac dinh ndng d6 khang sinh tdi
thiéu Gre ché vi khuan (MIC) va danh gia méi lién h¢ kiéu
gen g1ua céc ching vi khuan bang k¥ thuat PEGE, cac ching
vi khudn duoc nudi cdy trén moi tru’orng thach Mueller -
Hinton va sau d6 dugc dinh danh lai bang MALDI-TOF.
Viéc dinh danh lai cac chung vi khuéan dugc thuc hién tai
don vi nghién ctu 1am sang Pai hoc Oxford - Ha Néi.

Dia diém tién hanh nghién ciru

Nghién ctru dugce thyc hién tai Phong thi nghiém khang
sinh, Khoa Vi khuan, Vién V& sinh Dich t& Trung wong.

Ky thuat MIC

6 loai khang sinh khac nhau bao gdm ceftazidime
(CAZ), aztreonam (AZT), imipenem (IMP), amikacin (AK),
gentamlcm (GEN) va c1pr0ﬂ0xa01n (CIP) duoc su dung deé
xac dinh nong d¢ khang sinh t6i thiéu c6 kha nang trc ché vi
khuén bing phu’orng phép pha loang khang sinh trong thach
Mueller-Hinton. Két qua dién giai s& dya theo tiéu chuan
CLSI 2018 (Clinical Laboratory Standards Institute).

Ky thudt dién di xung truong (PFGE) [10]

Céc chiing vi khudn s& duogc nudi cay trén thach Mueller-
Hinton, & § 37°C qua dém, sau d6 hoa tan cac khuan lac riéng
r€ vao dung dich dém (EDTA)-saline buffer (75 mmol/l
NaCl va 25 mmol/l EDTA, pH 7,5). Tron déu huyén phu vi
khuan voi thach SeaKem Gold Agarose (Lonza) nong chay
theo ty 1€ 1:1 va hut cho vao khuoén tao plug. Cac plug sé
dugc chuyén sang éng fancol chira 5 ml dung dich dém ly
giai (6 mmol/I Tris-HCI (pH 7,6), 0,1 mol/l EDTA, 1 mol/l
NaCl, 0,5% Brij®58 (polyoxyethylene (20) cetyl ether,
Sigma), 0,4% sodium deoxycholate, 0,5% sodium lauryl
sarcosine va 1 mg/ml lysozyme) va i ¢ 37°C trong 24 gio.
Sau d6, dung dich dém ly giai s& dugc thay thé boi 5 ml
dung dich dém proteinase K (1% sodium lauryl sarcosine,
0,5 mol/l EDTA (pH 9) va 50 pg/ml proteinase K, Sigma),
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@ va lic nhe & 50°C trong khoang 20 gid. Loai bé dung
dich dém proteinase K, cac plug sau d6 s& dugc rira 2 lan
trong 6ng fancol chira 10 ml nude khir jon vo tring, mdi
lan 10-15 phat, & 50-55°C. Lap lai bude rira nay 4 lan véi
dung dich dém Tris-EDTA buffer (10 mmol/l Tris-HCI (pH
8) va 1 mmol/l EDTA). ADN toan phan ciia cac ching P
aeruginosa chira trong plug s& dugc cat bang enzyme gi6i han
Spel (Bio-Rad Laboratories) véi ndng dé 30U/miéng thach
va i ¢ 37°C trong vong 18-20 gio. Cac phan doan ADN dugc
phén tich bang hé thong dién di xung trudng trén gel agarose
Seakem-Gold 1%, CHEF-DR III (Biorad, Hercules, CA, My)
voi hiéu dién thé 6 V/em trong 20 gidr & nhiét d 14°C, thoi gian
mot xung tir 2 dén 40 gidy va goc dién truong 1a 120°. Sau dién
di, gel dugc nhuom dung dich ethidium bromide trong 45 phut,
rira bang nudc cét 2 1an x 30 phut va chup anh bang may chup
anh gel-doc. ADN toan phan ctia chung vi khuan S. branderup
H9812 duoc cit bang enzym Xbal va s& duoc sir dung lam thang
chuin dé phan tich.

Phén tich va xir ly 5o ligu

S6 liéu duoc quan 1y bang phan mém excel. Phan mém Bio-
Numeric version 6.6. dugc sir dung dé phan tich méi lién hé vé
kiéu gen cua cac chung P. aeruginosa phén 1ap tai Bénh vién
Viét Duc.
Két qua

Két qud thir nghiém mirc do nhay cdm khang sinh ciia
P. aeruginosa bcing phwong phap MIC
Bang 1. Mic do nhay cdm khang sinh clia P. aeruginosa doi véi
cac loai khang sinh.

Nong dd e ché tbi thiéu (MIC pg/ml)

(n=70)
Khéng sinh
Khdng hoan toan Khdng trung gian Nhay
. 57 (81,4%) 3 (43%) 10 (14,3%)
Coftazidime ) S pg/ml) (16 pgfml) (4-8 pg/ml)
31 (44,3%) 26 (37,1%) 13 (18,6%)
e (2->128 pgml) (16 pg/ml) (1-8 pg/ml)
. 68 (97,1%) ) 2(2,9%)
Imipenem (8->128 pg/ml) 0% (1-2 pg/ml)
- 18 (25,7%) 1 (14%) 51(72,9%)
iinlelbl] (64->256 pg/ml) (32 pg/ml) (2-16 pg/ml)
. 61 (87,1%) ) 9 (12,9%)
Gentamyein (16 S8 ugiml) 7 (1-4 pg/ml)

‘ o 59(84,3%) 2 (2,9%) 9 (12,8%)
N ) (2 ug/ml) (0,125-1 pg/mi)
TAP CHI
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Két qua MIC cho théy, ty 1& vi khuan khang lai timg
khéang sinh 1a kha cao: ceftazidime (85,7%) voi 57 chung
khang hoan toan, chiém 81,4% va 3 chung khang trung gian,
chiém 4,3%; aztreonam (81,4%) véi 31 chung khang hoan
toan, chiém 44,3% va 26 chung khang trung gian, chiém
37,1%; imipenem (97,1%) v6i 69 chung khang hoan toan
va khong c6 ching nao khang trung gian; amikacin (27,1%)
v6i 18 chung khang hoan toan, chiém 25,7% va 1 ching
khang trung gian, chiém 1,4%; gentamicin (87,1%) v&i 61
chung khang hoan toan va khong c6 chung nao khang trung
gian; ciprofloxacin (87,2%) véi 59 ching khang hoan toan,
chiém 84,3% va 2 chung khang trung gian, chiém 2,9%
(bang 1).

Chi c6 mot lugng nhd cac chung con nhay cam voi tung
loai khang sinh, riéng amikacin c6 ty I¢ chiing con nhay cam
kha cao (72,9%).

Két qud phén tich kiéu gen ciia cdc chiing P. aeruginosa
bang ky thudt PFGE

ADN cua 70 chung P, aeruginosa dugc cit bang enzyme
Spel, sau d6 chay dién di xung truong trong 20 gio. Két qua
duoc doc bang may Biodoc va dugc phan tich bang phan
mém BioNumerics version 6.6.11 (hinh 1).
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Hinh 1. Hinh 4nh dai dién cho kiéu gen PFGE ctia mét sé chiing
P. aeruginosa phan lap tai Bénh vién Viét Dic.

Két qua PFGE ctia 70 chiung P. aeruginosa c6 thé xac
dinh duogc 11 nhom kiéu gen véi do twong dong >80%, dugc
ky hiéu tir I dén XI (hinh 2).

Nhom I: gdbm 2 ching phéan lap & 2 khoa: Tiét nidu va
Hdi ste vao nam 2013; nhom II 13 nhom ¢6 su phan bd cac
chung 16n nhét véi 21 chung chu yéu phan lap tir dich phé
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quan & Khoa Hbi strc trong ca 3 nam tir 2012 dén 2014;
nhém 111 ¢6 4 chung duoc phan 1ap & Khoa Hi strc vao nam
2012; nhom IV ¢6 3 chung dugc phén 1ap cing & Khoa Hoi
suc trong ndm 2013; nhom V ¢o6 2 chung phan 1ap tir Khoa
HOoi stre trong 2 ndm 2012 va 2014; nhém VI ¢6 2 ching
duogc phén 1ap 6 2 khoa: Chén thuong va Hoi sirc trong niam
2012; nhém VII ¢6 3 chung duge phén 1ap & Khoa Hoi stre
vao nam 2012; nhom VIII ¢6 2 chung dugc phan lap & Khoa
Hoi stre trong nam 2012; nhom IX gom 3 ching dugc phan
1ap tir dich phé quan va dom & Khoa Hbi sirc vao nam 2012;
nhém X gdm 5 chung duoc phan 1ap & Khoa Phiu thuat than
kinh; nhom XI ¢6 2 chung duoc phan 1ap tir hai loai mau la
dich phé quan va dich vét mé trong nam 2014 ¢ Khoa Hoi
sirc. Ngoai cac chung c6 mbi lién hé chat ch& vé kiéu gen,
cac chung con lai ¢ kiéu gen PFGE hoan toan khac biét véi
cac chung trong 11 nhém néu trén.
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Hinh 2. Cay phan loai kiéu gen PFGE clia cac ching P
aeruginosa phan lap tai Bénh vién Viét Dic trong nghién ctu.
HS: hdi stic; HSSM: hoi stic sau m&; PTTK: phau thuat than kinh; TLM:
than loc mau; GM: gan mat; PTGM: phau thuat gan mat; PTCCB: phau
thuat cdp cdu bung; TN: tiét niéu; TM: tim mach; CT: chan thuong;
DTTN: diéu tri ty nguyén.
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Ban luan

Két qua nghién ctru cta ching t6i khi danh gia muc do
nhay cam cta P. aeruginosa trén mot ) khéang sinh dai dién
cho cic dong khang sinh khac nhau hién van dang duoc sir
dung trong viéc diéu tri tai bénh vién cho théy: tinh da khang
thudc ctua P aeruginosa va mirc do khang 1a kha cao. Kha
nang khang manh m& nay chinh 1a h¢ qua cua ap luc chon
loc do viéc sur dung khang sinh trong diéu tri. Pic biét, ty
1¢ khang khang sinh imipenem thudc nhom cacbarpenem
dat dén 97,1%, chi ¢6 2 chiing 1a con nhay. Diéu nay c6 thé
ly giai 1a do mot sb ching P. aeruginosa mang cac gen imp
khang imipenem. Mot phan nita 1a do vi khuan nay c6 thé
sO hitu co ché gy mat protein porinD ¢ mang ngoai lién
quan t¢i viée gidm tinh nhay cam véi khang sinh imipenem.
Tuy nhién, nghién citu ciing cho thdy con mét ty 18 16n cac
ching P. aeruginosa van nhay cam véi khang sinh amikacin
(72 9%), chiing to khang sinh ‘nay con tac dung trong viéc
diéu tri. Do vay, ¢6 thé khuyén céo khi diéu tri cho bénh
nhan bi nhidm tring khong nhat thiét phai sir dung céc
khang sinh c¢6 phd tac dung manh, gia dat dé tranh tao ap
luc cho vi khuan khéang lai khang sinh ma co thé Iya chon
cac khang sinh con nhay cam véi mirc chi phi thap hon va
phu hop hon.

Dua trén két qua nhay cam khéang sinh, mot cau hoi dugc
dit ra: cac chung biéu hién tinh nhay cam gidng nhau liéu co
kha ning c6 cung mot ngudn goc hay khong? Pé 1am sang
t6 didu nay, chung t6i tién hanh ky thuét dién di xung truong
PFGE dé phan tich sau hon vé kiéu gen ciia cac ching vi
khuan. Két qua cho thiy: phan 16n cac ching vi khudn
khong thude mot kiéu gen duy nhét (single clone) ma co sy
da dang vé kiéu gen. Két qua PFGE trong nghién ctru d xac
dinh dugc 11 nhém kicu gen do tuong dong >80%. Ching
toi cho rang, cac ching c6 sy tuong dong vé kleu gen trong
PFGE nhiéu kha nang co chung mot nguon goc bi sau vao
phan tich nhom kiéu gen cho thiy, cic ching P. aeruginosa
duoc phan l1ap chu yéu & Khoa Hdi stre. Vi du, & nhom I1 ¢6
21 chung thi c6 18 chung duoc phan 1ap & Khoa Hoi strc;
cac ching thudc cac nhom 111, 1V, V, VII, VIII, IX déu phan
bd & Khoa Hoi stc. Pic biét, trong cac ching phan bd &
Khoa Hoi siic, ¢6 3 cap tuong dong 100% vé kiéu gen 14 734
va 741 (2012); 1672 va 1674 (2014) & nhém 1I1; 802 va 803
(2012) & nhém IX. Qua d6 thé hién rang, Khoa Hbi sirc 1a
noi c6 ty 1€ lay lan cac chung cao, khong nhiing c¢6 kha nang
lﬁy lan gifra cac chung trén cac bénh nhan tai cing mot thoi
diém diéu tri (cung ndgm) ma cac chung gitta cac nam khac
nhau ciing ¢6 mbi quan hé mat thiét, dan dén gia thiét sy ton
tai va luu hanh cac ching P. aeruginosa gay bénh & khoa
nay qua cac nim. Bén canh d6, két qua ciing cho thdy co
su lién hé vé ching giita cac khoa khac nhau (¢ nhom I, hai
chung thudc 2 khoa Tiét niéu va Hoi strc; nhom 11 ¢o ching
1257 & Khoa Tim mach va 1675 & Khoa Hoéi sitc; nhém VI

1
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¢6 hai ching phan bd & 2 khoa Chan thuong va Hbi sirc).
Giai thich cho van dé nay, chung t6i cho rang, rit co thé cac
bénh nhan timg 6 tién st didu tri tai Khoa Hdi strc sau do
duoc dua vé diéu tri tai cac khoa khac, vi vay moi co sy lién
hé vé chiing giita cac bénh nhan & cac khoa khac nhau. Tuy
nhién, dé c6 thé dua ra két qua chinh xac can phai tién hanh
diéu tra su hon vao céc dic diém dich té hoc. Do vay, viéc
phan 1ap dugc cing mot loai vi khuan & nhitng bénh nhan
khac nhau, két hop v6i thong tin 14m sang ciing nhu lich st
diéu tri co thé gitp phat hién sy luu hanh ctia mdt vu dich,
tir d6 d¢ ra cac bién phap phong chong hiéu qua.

Nhiéu két qua phan tich kiéu gen cia P. aeruginosa
bing phuong phap PFGE trén thé giéi di chi ra rang,
P, aeruginosa c6 sy da dang 16n vé kiéu gen [10, 11]. Két qua
nghién ctru cta chiing t6i dwa ra két ludn twong ty. Su tuong
ddng vé kiéu gen gitra cac chung trong cing mot khoa va
& cac khoa khac nhau da cung cap thém nhirng bang chimg
cho gia thuyét cac ching nay c6 ciing ngudn gbc va lay lan
giita cic bénh nhan diéu tri tai cing 1 khoa va gitra cac khoa
v6i nhau thong qua cac yéu t6 con ngudi (can bo y té, ngudi
than) va yéu tb méi trudng (dung cu y té, méi truong trong
bénh vién). Trén co so nay, cac nha quan ly y té, dac biét 1a
nhing nguoi lam cong tac kiém soat nhidém khuén ciing nhur
bénh nhan can nghiém tac nhin nhén véan dé nay, dé tur do
nang cao y thic va dua ra cac bién phap can thi€p phu hop
nham kiém so4t cac ching vi khuin khang khang sinh. Tuy
nhién, dé 1am rd hon vé co ché khang khang sinh va su lan
truyén cua cac ching vi khuan khang thudc can co nghién
clru sau hon vé gen bang ky thuat MLST (Multi Locus
Sequence Typmg) va WGS (Whole Genome Sequence)
chung t6i s& tiép tuc d& cap trong cac nghién ciru tiép theo.

Céc ching P. aeruginosa c6 muc d§ khang cao voi
cac khang sinh: ceftazidime (85,7%), aztreonam (81,4%),
imipenem (97,1%), gentamicin (87,1%) va ciprofloxacin
(87,2%). Tuy nhién, van con mot ty 1¢ 16n cac chung nhay
v6i khdng sinh amikacin (72,9%).

Céc ching P, aeruginosa c6 sy da dang vé mit kiéu gen
va duge chia thanh 11 nhom véi d twong dong >80% cho
thdy mbi lién quan giita cic chung trong cting mot nhom, tir
d6 thé hién nguy co vé kha ning lay lan cua cac ching nay
trong cung mot khoa va gilrta cac khoa khac nhau tai cung
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thoi diém di€u tri (cung nam) va qua cac nam khac nhau tai
Bénh vién Viét Duc.

Nghién ctru nay sir dung kinh phi ctua d& tai cip nha
nuéec ma sé6 NHQT/SPPP/02.16. Chung t6i xin tran trong
cam on.
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Bao ché va danh gia dong hoc phong thich vién nén
metformin hydroclorid 750 mg phong thich kéo dai
v0i hé ta dwoc tao khung matrix than nuéc

Nguyén Hiru Vinh Trung, Nguyén Thién Hai, Pham Pinh Duy"
Bé mén Bao ché, Khoa Duorc, Truong Pai hoc Y duwoc TP Ho6 Chi Minh
Ngay nhan bai 27/8/2018; ngay chuyén phan bién 30/8/2018; ngay nhan phan bién 25/9/2018; ngay chip nhan dang 8/10/2018

Tém tit:

Muc tiéu ciia nghién ctru nay nhim bao ché vién nén metformin hydroclorid 750 mg phong thich kéo dai (PTKD)
v6i hé ta dwoc tao khung matrix than nuwéc cé d giai phong hoat chit (GPHC) twong dwong véi vién ddi chiéu
Glucophage XR 750 theo tiéu chuian USP 40 va xac dinh co ché GPHC. Vién ddi chiéu Glucophage XR 750 dwoc
Kkhio sat cic tinh chit 1y h6a nhw hinh thirc vién, khéi lwong trung binh, d ctrng, d6 mai mon, do 4m, dinh tinh, dinh
lwong va @9 GPHC dé 1am co sé cho viéc so sanh véi vién nghién ctru c¢6 ciing ham lwong. Vién nghién ciru dwoc bao
ché bing phwong phap xit hat wét véi sy thay ddi ty 1¢ va thanh phin ta dworc, sau d6 so sanh véi vién doi chiéu.
Phian mém DDSolver dwoc sir dung dé khio sat dong hoc phéng thich va co ché GPHC ciia vién.

Két qua cho thiy, vién nghién ciru ¢é cong thirc gdm 7,5% gom xanthan, 7,5% Acrypol 971p va 15% magié nhém
silicate 1am t4 dwgc tao khung, qua trinh GPHC tuwong du’o’ng v6i vién déi chiéu trong moi truo’ng pH 6,8 (f=71,16,
tién hanh twong ty Test 1 USP 40) khl dung gié quay véi toc dd 100 vong/phut. Vién nghlen ciru dong thoi ciing dat
cac Test 1, 3, 8, 10, 11 ciia USP 40 vé do hoa tan, c6 dong hoc phéng thich hoat chét tuin theo méd hinh dong hoc
Korsmeyer-Peppas (R>=0,98; AIC=39,59), phwong trinh % GPHC tich liiy, do d6 co ché GPHC chii dao la khuéch
tan va An mon. Vién nghién ciru metformin hydroclorid 750 mg da dwgc bao ché dat yéu ciu phong thich hoat chét
kéo dai twong dwong véi vién doi chiéu.

Tir khéa: metformin hydroclorid, phong thich kéo dai, ta dwoc tao khung than nwéc.

Chi s6 phén loai: 3.4

phu trén duong tiéu hoa va khoang 5-10% trong s6 6 quyét
dinh ngung diéu tri. Vi vay, vién nén metformin hydroclorid
(MH) phéng thich kéo dai (PTKD) dugc nghién ctru phat
trién nham mang lai két qua t6t hon, giup giam tac dung phu

Pat van de

Dai thao dudng (DTD) 1a bénh man tinh do su thiéu hyt
insulin, dan dén rdi loan chuyén hoa dudng. Hién nay thé
gidi c6 425 triéu nguodi mic DTD va dyu bao dén nim 2045 , Lo : ,
s& c6 629 tridu ngudi mic DTD, bao gdm ci ngudi duoc va tang hi€u qua dicu tri so vdi dang quy udc. Tuy nhién,
chan doan va khong dugc chan doan; khoang 50% ngudi
miéc khong duoc phét hién sém, cir 10 gidy c6 mot ngudi

MH d& tan trong nudc va lidu dung 16n nén viéc nghién ctru
cac dang PTKD gip nhiéu kho khan, do d6 trude ddy chua

chét do DTD, ctr 30 gidy c6 mot ngudi phai cit cut chi do  duoc chu trong [5-9].

bién chung cia DTD [1-3]. O Viét Nam, bénh DTD dang

A Xuit phat tir nhu cdu ning cao hiéu qua diéu tri va gop
¢6 xu huong tdng nhanh ¢ nguoi tré tudi, ty 1€ bénh DTD 1a

phan ting thém lya chon trong tri liéu DT, nghién ctru nay
thuc hién bao ché vién nén MH PTKD véi liéu dung 750 mg
c6 do giai phong hoat chat (GPHC) twong duong véi vién

5,4% va suy giam dung nap glucose 13,7% [4].

Metformin dugc khuyén cdo 1a lua chon dau tién trong

diéu tri BPTD type 2 voi trén 40 nam diéu tri 1am sang; ¢
kha ning ha duong huyét manh nhung it tac dung khong
mong mudn va chi phi twong ddi thap. Tuy nhién 25% bénh
nhan diéu tri v6i vién metformin quy uéc nhan thiy tac dung

" Tac gia lién hé: Email: duyphamdinh1981@gmail.com
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dbi chiéu Glucophage XR 750 do hing Merck Sante (Phép)
san xuét theo tiéu chuan USP 40. Vién sau d6 dwoc danh gia
dong hoc phong thich (PHPT) hoat chit, tir d6 xac dinh co
ché GPHC ctia vién.
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Abstract:

The present study aims to formulate metformin
hydrochloride 750 mg extended release tablets based on
the hydrophilic matrix which have the amount of drug
release equivalent to reference tablets Glucophage XR
750 according to the USP 40 standard and to determine
the mechanism of active ingredient release of the tablets.
The reference tablets Glucophage XR 750 were surveyed
on form of tablet, average weight, hardness, abrasion,
moisture content, identification, assay and dissolution
to set up a database for the standards of tablets having
the same amount of metformin hydrochloride. The test
tabletshaving variousrateand variousinactiveingredient
were prepared by wet granulation method, and then
compared with the reference tablets. DDSolver (an add-
in program) was used for surveying and comparing the
release kinetics and the mechanism of active ingredient
release. The results showed that the test tablets
containing 7.5% xanthan gum, 7.5% Acrypol 971p,
and 15% magnesium alluminium silicate had the active
ingredient release process equivalent to the reference
tablets in pH 6.8 buffer medium when using apparatus
1 at 100 rpm (f,=71.16, process similar to Test 1 USP
40). The test tablets also satisfied the USP 40 dissolution
Test 1, 3, 8, 10, and 11, had the active ingredient release
kinetics in accordance with the Korsmeyer-Peppas model
(R>=0.98; AIC=39.59). The release Kkinetics equation
was the cumulative percentage of drug release , so the
main mechanism of active ingredient release included
diffusion and erosion. Metformin hydrochloride 750 mg
extended release tablets that were prepared in this study
had the dissolution equivalent to the reference tablet
Glucophage XR 750 according to the USP 40 standard.

Keywords: extended release, hydrophilic matrix inactive
ingredient, metformin hydrochloride.

Classification number: 3.4
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Nguyén liéu va phuong phap nghién cliu
Nguyén liéu

MH dat tiéu chudn USP 37, Na Uy. Acrypol 940, 971p,
gom xanthan, magi€é nhom silicat, natri alginat, natri
carboxymethyl cellulose, hydroxypropyl cellulose dat ti€u
chuan USP 38, An Do. PVP K30 dat tiéu chuan USP 32,
Trung Qudc. Magié stearat ¢ ngudn gbc tir Singapore. Con
tuyét dbi va nude cét dat tiéu chuan DDVN IV, Viét Nam.

Phan mém ung dung trong nghién ciru 1a DDSolver
version 1.0 [10].

Phwong phap

Trén nhén cua vién d6i chiéu Glucophage XR 750 thir do
hoa tan theo Test 1.

Bdo ché vién nén MH 750 mg PTKD voi hé ta diroc tao
khung matrix than nudc: cac cong thie dugce khao sat voi sy
thay ddi ta dugc tao khung cung cac ty 1& phan trim tuong
ting dugc trinh bay trong bang 1, thianh phan gdm hoat chat,
ta dugc tao khung dang don 1€ hoac phéi hop, ta dugc tron
boéng, ta dugc dinh va dung maéi.

Bang 1. Thanh phan cac cong thic clia vién nghién ciu

cp Thamh TV 1¢ % khdi lugng

phan  C11 CT2 €T3 CT4 CTS CT6 CI7 CT8 CT9 CTIO
I MH 635 635 635 635 635 587 641 635 635 635
26X 30 15 36 51 75
3 A%0 30 15 91 82
4 A9TI 30 75
5 MAS 15 15 188 205 15
6 PVPKN 5 5 5 5 5 505 s
7 Mgseat 15 15 1S 15 15 08 09 1S 15 15
8§ HPC 9 12
9 NA 30
10 NaCMC 30
Il EOH70% Viadu
Tong 100

MH: metformin hydroclorid; GX: gdbm xanthan; A940: Acrypol 940;
A971: Acrypol 971P; NA: natri alginate; MAS: magié nhom silicat; HPC:
hydroxy propyl cellulose; NaCMC: natri carboxymethyl cellulose.

Quy trinh bao ché 1.000 vién nén nhu sau: can dong
nguyén liéu theo cong thurc; ray hoat chit va ta duoc tao
khung matrix qua rdy 0,2 mm, tron déu duoc hon hop bot
(1); pha ta duoc dinh bang cach dung cdn 70% hoa tan PVP
K30 hoac HPC tao dung dich ta dugc dinh, sau d6 cho ta
duogc dinh vao hdn hop bot (1), xat hat qua rdy 2 mm; siy
& nhiét 6 40 c6 thong gio dén d6 4m <3%; sira hat qua riy
1 mm; trén hoan tit véi ta duge tron bong; dap vién béng
may tam sai sir dung chay caplet kich thude 2,10x1,00 cm,
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do cung vién khoang 150-200 N.

Phwong phadp danh gia tinh chat 1y héa cia hat trude
khi ddp vién:

- Xac dinh d6 am cua hat: mat khéi lugng do 1am kho

khoang 1 g com khi sir dung can do do am bang hong ngoai
MB 45 - OHAUS.

- X4c dinh chi s6 Carr (C): cho mot lugng cém vao ong
dong 50 ml, nang 1én cich mit phiang 2 cm rdi tha theo
chiéu thing dtmg, thuc hién 50 1an, ghi nhén thé tich trudc
(Vt) va sau khi go (Vs), tinh ¢ =100 -
va lay két qua trung binh; C cang 16n kha niang chay cua hat
cang kém: C<15: tron chay tét, C trong khoang 16-20: tron
chay tuong ddi tdt, C trong khoang 21-25: ¢6 thé chay duoc,
C>26: tron chay kém.

Yt—Vs. tién hanh 3 lan

Phuwong phdp danh gid tinh chat Iy héa ciia vién nén:

- Do cung cua vién: xac dinh lyc gdy v tung vién trén
may thu do cing Erweka, lay gia tri trung binh 10 vién.

- PO mai mon cta vién: thdi bui va can 10 vién cho vao
may thir d0 mai mon Erweka voi tde do 25 vong/phtt trong
4 phut, thdi bui va can lai khdi lugng 10 vién, tinh phan trim
hao hut khéi luong do mai mon.

- P9 ddng déu khdi luong: can va so sanh khdi luong
tung vién trong 20 vién voi gia tri trung binh. Chénh 1éch
khéi lugng khong dugc qua 5% so voi khoi lugng trung
binh m.

- Pinh lugng: can 10 vién, nghién thanh bot min. Phan
tan mot lugng bt m¢ tuong tmg véi 1/10 vién trong 70 ml
dém phosphat 6,8, siéu am trong 10 phit. B6 sung dung
dich dém vira da 100 ml, sau d6 dé trong ngan mat ti lanh
24h 16i loc, loai bé 20 ml dich loc dau. Lay chinh xac 1 ml
dich lgc ¢ nhiét d6 phong, bd sung dung dich dém vua du
100 ml (dung dich thir). D6 hip thu A¢ cua dung dich dugc
do & bude song 232 nm. Tién hanh song song pha luong mc
MH chuén chinh xac khoang 75 mg; d6 hap thu Ac ctia dung
dich duoc do & bude song 232 nm. Tinh toan ham lugng ché
pham theo cong thuc:

100.At.mc.m

% ham llI(_)’I‘lg = m%

- Thir A0 hoa tan theo Test 1, 3, 8, 10, 11 USP 40; trudc
hét uu tién khao sat theo Test 1: st dung 1.000 ml dung
dich dém phosphat pH 6,8; gio quay 100 vong/phut, rut 10
ml miu tai cac thoi diém 1, 3, 10h, pha lodng bing dung
dich dém va dinh lugng ‘belmg phuong phap UV tai budc
song 232 nm véi tiéu chuan tuong tng 1a 22-42%, 49-69%,
>85%.

- banh gia d6 GPHC: tién hanh nhu the do hoa tan
nhung thoi diém lay mau la 1, 2, 3, 4, 6, 8, 10, 12h, dinh
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lwong va tinh phén trim tich liy GPHC. S6 liéu dugc xtr Iy
bé“mg ph?m mém DDSolver version 1.0. Cac md hinh dong
hoc duoc sir dung khao sat 1a bac khong, bac mdt, Higuchi,
Hixson-Crowell, Korsmeyer-Peppas; viéc danh gia mic do
pht hop dya trén gia tri R? cang 1on (R>>0,9) va gia tri AIC
cang nho la dat.

- banh gia tuong duong hoa tan cta vién nghién ctru va
vién doi chiéu dya trén cong thuc sau:

n

-0,5
1
fo = 50 * log [HE* (Rt-Tt)Zl %100

t=1

v6i n: s6 diém 1ay mau; R.: trung binh phan tram hoat chét
hoa tan tir thude d6i chleu tai thoi diém t; T, trung binh
phan trim hoat chit hoa tan tir thuoc thu tai thorl diém t; khi
gia tri £>50, hai thudc twong ty vé do hoa tan hay tuong
duong in vitro.

Keét qua va ban luan
Tinh chit Iy héa va dp GPHC ciia vién déi chiéu

Két qua khao sat vién dbi chiéu dugc trinh bay trong
bang 2.

Bang 2. Tinh chat ly héa clia vién doi chiéu.

Tinh chit khao sat Két qua

Tén biét dugc - Cong ty
Ngay san xuit - s6 16

Glucophage XR 750 - Merck Sante
27.10.15 - Y00969

Han dung 25.10.18

(S e Vie:n nén mau Atréng, hi'nh:caplet,’ mé} mat cé
chir Merck, mot mat c6 s6 750, ép vi PVC

KLTB (mg) (n=20) 1.095,94+13,65"

Do cting (N) (n=10) 173,80+15,85

Do mai mon (%) (n=3) 0,10+0,002

Do 4m (%) (n=3) 2,82+0,0005

Dinh tinh Ping

DBinh lugng (90-110%)  (n=3) Dat (100,070+0,942)

Do hoa tan (Test 1) (n=6) Dat

KLTB: khéi lugng trung binh; ©: £SD.

Két qua danh gia DHPT cia vién ddi chiéu dugc trinh
bay trong bang 3 va hinh 1.

Bang 3. PHPT cda vién déi chiéu.

Dong hoc AIC R Phuong trinh dong hoc

Béc khong 39,60 0,93 F(%)=4133+5,14xt

Bic mot 3,71 099 F(%) =100 x (1 - 2x)
Higuchi 39,64 0,98 F(%)= 6,46+ 27,64 x 1%
Hixson-Crowell 4522 0,95 F(%)=100x [1 - (1-0,07x1)°]
Korsmeyer-Peppas 37,62 0,98 F(%)=34,00x t"#
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Khi dir liéu GPHC dugc khao sat véi phuong trinh dong
hoc bac khong tur thoi diém 1h thu duoc gia tri R?1a 0,92,
AIC 12 50,79 va phuong trinh hdi quy y = 5,86 x t + 35,09%.
Dua vao gia tri F, cta phuong trinh hdi quy (nhé hon phan
tram GPHC tich liy dén thoi diém 2h, 16n hon phan tram
GPHC tich lity dén thoi diém 1h) ¢6 thé dwa ra nhan dinh
qué trinh phéng thich gdm 2 pha 1 pha phéng thich nhanh
va phong thich c¢6 kiém soat, trong d6 pha phéong thich
nhanh dién ra truge 2h dau. Vi vay, dir liéu GPHC tiép tuc
duogc khao sat véi mé hinh dong hoc bac khong véi phan
dit liéu tinh tir e 2h trg di dé c6 phuong trinh phit hop véi
pha phong thich cé kiém soat. Két qua thu duoc gia tri R?
12 0,93, AIC 1a 39,60 va phuong trinh hdi quy thu dugc y
= 5,14 x t + 41,33%. Nhu vay, khi tinh toan trén phan dir
liéu thu duoc tir pha phong thich c6 kiém soat da thu dugc
phuong trinh c6 murc tuong thich cao hon, dem lai kha nang
dy doan t6t hon véi gia tri R?16n hon va gia tri AIC nhoé hon
dang ké. Tuy nhién, dit liéu nay can tiép tuc khao sat véi cac
mo hinh dong hoc khac dé c6 nhan dinh day du va chinh xac
hon vé sy giai phong hoat chit.
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§ 60
<
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< 40
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e 20
§ ——Glu tién lwong  ——Glu thyc t&
P
0
0 3 6 9 12
Thoi gian (h)

Hinh 1. D6 thi GPHC ctia vién déi chiéu.

Khi di liéu GPHC dugc khéo sat véi phuong trinh dong
hoc bac mot thu duoc gia tri R?1a 0,99 va AIC 1a 33,71. Nhu
véy khi tinh toan trén phan dit liéu thu dugc tir pha phong
thich ¢6 kiém soat da thu dugc phuong trinh dong hoc bac
mot c6 murc tuong thich cao hon phuong trinh dong hoc bac
khong ¢ trén do gia tri R? 16n hon va gia tri AIC nho hon.
Tuong ty, dit liéu GPHC tiép tuc dugc khao sat véi phuong
trinh dong hoc Higuchi thu dugc gia tri R? 1a 0,98 va AIC 1a
39,64, v6i dong hoc Hixson-Crowell thu dwoc gia tri R? 1a
0,95 va AIC la 45,22, véi dong hoc Korsmeyer-Peppas thu
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dugc gia tri R? 12 0,98 va AIC 1a 37,62. Tir két qua phan tich
dong hoc pha phong thich co kiém soat cho thiy, phuong
trinh dong hoc bac mot c6 muic tuong thich cao hon cac méd
hinh dong hoc khac. Nhu vay, két qua thir voi 5 mo hinh
dong hoc cho thiy mé hinh dong hoc bac mot 1a phi hop
nhit (R=0,99), dong hoc Korsmeyer-Peppas ciing c6 muc
phu hgp kha cao (R*=0,98), va phuong trinh dong hoc bac
mot thu duogc 1a: phan trim phong thich tich lily theo thoi
gian F = 100x(1-¢*27%%. Tir d6 c¢6 thé suy doan co ché
GPHC la truong no va khuéch tan, khong bi bao mon.

Vién nén MH 750 mg PTKD dwoc bao ché véi hé ti
duwoc tao khung matrix than nwoc

Két qua khao sat cac cong thuc didu ché vién nén MH
750 mg PTKD duoc trinh bay trong bang 4 va hinh 2 cho
thdy CT2, CT3, CT5 c¢6 d6 GPHC khéng dat tiéu chudn
USP 40; CT2, CT5 c6 ty 1¢ hoat chat phong thich trong 1h
dau 16n hon 45%, CT3 c6 ty 1& hoat chat phong thich trong
3h dau 16n hon 69%. CT1 va CT4 xat hat d& dang, cém xdp
toi déu, trong khi CT6 va CT7 kho xat hat, cdm dinh cting.
Ca 4 CT nay déu c6 tinh chiu nén tdt, tinh tron chay tét, do
4m hoi cao, séy kho ha thép d6 4m; khi dap vién, vién dat
do déng déu vé khéi luong va d mai mon cao. H¢ ta dugc
dugc sir dung khong kiém soat sy phong thich hoat chat nhu
vién dbi chiéu. CT4 va CT1 hoat chat phong thich nhanh lan
luot sau 4h 1a 80% va 7h >90%, trong khi CT6 gidi phong
cham hon sau 12h c6 khoang 84% hoat chat phong thich.
CT7 kiém soat kha ning phong thich hoat chat tot hon &
nhitng gio dau (1-5h) va c6 hé sb twong dong f, 1a 64,52,
tuy nhién cong thtc kho xat hat ¢dm, dinh cimg va hao hut
nhiéu nén dugc cai thién thém bé’lng cach diéu chinh ty I¢ va
thay ta duoc dinh voi PVP K30 (CTS).

CTS8 x4t hat dé dang, ¢dm hinh ciu déu, c6 tinh chiu nén
tuong dbi tét, tinh tron chay kha tdt, 40 Am thép, séy nhanh,
dap vién dep déu, dd mai mon kha thap. Tuy gia tri £,=71,16
cao hon nhung sy GPHC van c6 khac biét so véi vién dbi
chiéu. Giai doan d4u van c6 sy phong thich cao hon so voi
vién dbi chiéu, sau do 1a giai doan phéong thich c6 kiém soat
va lugng hoat chat giai phong trong 12h xap xi vién doi
chiéu. CT9 cho thiy xat hat d& dang, da cai thién 13 rét, cdm
hinh cdu toi déu, co tinh chiu nén tdt, tinh tron chay tdt, do
am cao, dap vién bé mit bj ddm mau x4u cua natri alginat,
d6 mai mon cao, gia tri f, nhé hon 50, trong khi CT10 ciing
x4t hat dé dang, com rat xép, ¢6 tinh chiu nén tdt, tinh tron
chay tuong ddi tt, d6 Am cao, dap vién mau tréng dep, do
mai mon thap. Hé ta duoc duoc sir dung trong cong thirc co
thé kiém soat sy phong thich nhu vién ddi chiéu.
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Bang 4. Két qua kho st cong thic vién nén MH 750 mg PTKD. Tuong tu vién d6i chiéu, do hoa tan cua cac vién khao

sat dugc danh gia theo cac phuong trinh dong hoc, két qua

o i 2 9§ ¢ § 6 7 8 9 U cho thay CT1 va CT4 tuan theo dong hoc bac mot voi gia

B Clp K6 R K Bin Cm tri R? rat cao lan lugt 1 0,99 va 0,99 ¢6 thé suy doan co ché
Tinh chat vién khao sat 5 xdt xat Tot  xét 5 Tot . £ , , X \ X , \ 5 ~

Wy gy MO . mxp phong thich hoat chat 1a khuéch tan va truong no khong

- 501 1 mon s on B bao mon. CT 2, 3 va 5 tudn theo dong hoc bac khong véi

gia tri R? lan luot 1a 0,97, 0,93 va 0,94 c6 thé suy doan

KLTB (mg) (2=20 12109 12096 12167 12181 12165 13063 11926 12195 12060 12079 X . , £ Lo s
(o) @720 co che phong thich hoat chat 1a khuéch tén 1a chinh. CT 6,
D9 cimg (N) (a=10) 6 BL 1 1m18 1% 18%6 18%6 164 16 8 va 10 tuan theo dong hoc Korsmeyer-Peppas voi gia tri
Mai mdn (%) (0=3) 18 031 032 08 03 013 055 06 18 166 R?1a 0,98 va CT 7 cho gia tri R? 1a 0,97, c6 thé suy doan
Poin(h) () G819 39 25 9 2@ 20 19 34 i co ché phong thlch hoat chat la khuéch tan qua khung xop
khong truong nd két hop bao mon. CT9 tuan theo dong hoc
HLTB (%) (=) 10045 10038 10013 10028 10097 10115 100,15 10106 10129 10198 . e et o D2 . Z
Hixson-Crowell vdi gid tri R* 1a 0,99 ¢6 theé suy doan co ché

£ W B BN SH BE B 6L L6 68T 60 phong thich hoat chat 1a bao mon két hgp khuéch tan.

AIC 3184 1448 2289 3200 1845 3505 3991 3900 3524 3939 z e N s R O

Bic khong Két qua thu véi 5 mo hinh dong hoc cho thay mo hinh

BB By OUE 0F Ge 6 0D G dong hoc Korsmeyer-Peppas 1a phu hop nhat véi CT8 ¢6

AIC 3028 4708 4674 M80 B3 5002 471 B9 3BT 387 phuong trinh 1a: phan tram phoéng thich tich Ifly theo thoi

Bic mgt . _ 0,380 A A PO . . N
R0 084 090 099 0% 084 09 09 0% 097 gian F = 38,84xt"*%, dong hoc bac mét cling c6 mirc phu
AC 4155 S0 SIS0 S036 T 48 4206 095 Al hg? dang’ quan tam vol phuqr}g 'Frmh dong hoc la: o%?iné fram

Higuchi phong thich tich lity theo thoi gian F = 100x(1-e°")%.

R 094 082 08 09 082 097 0% 0% 092 09

Danh gia cac cong thirc dya trén gia tri f, thi CT8 la t6t
o Conl 8 W D5 MW 9T B0 B8 S A (71,16), ké tiép 1 CT7 (64,52) 1di dén CT10 (61,09);
R 0% 05 LB OOW 08 0% O 0% 07 X danh gia theo twong dong mo hinh dong hoc ddi véi 3 CT
AC M 4636 4930 4822 4681 461 BR HH LR N nay thi CT7 (twong thich nhit mo hinh dong hoc Korsmeyer-
R 09 088 090 0% 088 098 097 098 0% 08 Peppas, ké dén 1a dong hoc bac mot voi g1a tri R? 140,93)
khac nhiéu voi vién d6i chiéu phu hop nhét v6i mé hinh
déng hoc bac mot (R*1a 0,99), CT8 va CT10 twong ty nhau
phtt hop nhét v6i mé hinh dong hoc Korsmeyer-Peppas véi
gia tri R? xép xi nhau 1an lugt 12 0,98, 0,98; bén canh d6 md
hinh dong hoc bac mot cling kha phu hop voi CTS, CT10,

Korsmeyer-Peppas

Bic dgng hoc n 03 020 03 037 02 037 03 03 03 036

KLTB: khéi lugng trung binh; HLTB: ham Iugng trung binh.

100 gia tri R? xép xi nhau lan lugt 12 0,97, 0,97. Tiép tuc so sanh
T CT8 va CT10 vdi vién doi chiéu dya trén do thi hoa tan theo
%0 . thuc nghiém va tién lugng dya trén mo hinh dong hoc thu
2 duoc ¢ do thi trong hinh 3 cho thay vé mat thyc nghiém va
5 o tién lwong thi CT8 va vién doi chicu co6 do thi hoa tan giong
% nhau hon. Tu cac so sanh cho thay CTS8 c6 day du can cu
£ duoc lua chon.
o 40
2
,E‘?zo —~CTl —=CT2 —~CT3 —CT4 —+CTS 100
ES +CT6 CT7 CT8 -—CT9 —CT10
0 80
0 3 6 9 12 >
Thaoi gian (h) =]
<
< 60
Hinh 2. D thi GPHC ctia CT1-CT10. S
: , = / —Glu tién lon +Glu thye té
Két qua 6 GPHC cua CT8 va CT10, hinh 3, cho thdy g‘“’ * e :
gia tri phan traim phong thich tich lily tai cac thoi diém déu S . ‘ ——CTI0 thyc té ——CT10 tién luong
16n hon so véi vién déi chiéu nhung khong qué nhiéu; d& = ——CT8 thye té ——CT8 tién lugng
cai thién cong thirc trén co thé ting luong ta dugc tao khung = 0
nham kiém soat sy phong thich t6t hon ngay tir dau, tuy 0 3 Thoi ei (g) 9 12
n Z. A - n - , , A - 01 glan
nhién khoi lugng vién tang gay tang kich thudc vién, tang
gia thanh san pham. Hinh 3. So sanh d thi GPHC giiia cac CT tiém nang.
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Tiép tuc khao sat do hoa tan cua CT8 theo Test 1, 3, 8,
10, 11 ctia USP 40 duoc tom tit trong bang 5 cho két qua do
hoa tan theo cac thoi diém 1, 2, 3, 6, 10h lan luot 1a 33,17,
49,54, 61,07, 79,11, 93,12% dat yéu cAu cta cac Test nay.

Bang 5. Mgt s phuong phép thd do hoa tan theo USP 40.

Thoi (%) Hoat chét phong thich (n=6)

Test  Moi truomg Thiét bi

diém (h) CT8 Tiéu chudn USP 40
1 BT 04
1va3 3 61,07 4969
1.000 ml dung 10 93,12 >85
dich dém phosphat 1 33,17 20-40
g pH 68 2 4950 3555
6 01 7595
Gio quay 100 10 %312 85
1000mldumg  VOUSPRE BIT 9545
10 dichdém phosphat 3 61,07 5070
0,05M pH 6,8 10 BIZ s
1,000 m! dung | BT 2545
11 dich dém phosphat 3 61,07 50-70
pH 68 10 93,12 >80
Két luan

CT8 cua vién nén MH 750 mg PTKD dugc bao ché voi
hé ta dugc tao khung matrix than nudc c6 do¢ GPHC dat
tiéu chuan USP 40 - Test 1, 3, 8, 10, 11, tuong duong vdi
vién ddi chiéu Glucophage XR. Trong d6 hé ta dugc st
dung 7,5% gbém xanthan, 7,5% Acrypol 971p va 15% magié
nhom silicate tao khung cho gia tri f, cao nhét, tuan theo mod
hinh déng hoc Korsmeyer-Peppas (R>=0,98; AIC=39,59),
phuong trinh %GPHC tich lily F = 38,84xt%3%, co ché chii
dao 1a khuéch tan va an mon, trong khi vién ddi chiéu tuan
theo dong hoc bac mot co6 co ché GPHC 1a truong no va
khuéch tan qua mang gel tao thanh. Mot s cong thirc chi
khac nhau nho vé ty 1¢ ciing din dén PHPT khéc nhau do
anh hudng cia timg thanh phan tao nén sy khéc biét vé co
che.
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Piéu ché SMEDDS chita cao di€p c4 toan phan
va khao sat tac dong khang viem cap tinh cua hé

Ngé Tién Thinh, Vii Anh, Trin Lé Tuyét Chau’
Khoa Duoc, Truong Dai hoc Y duwoc TP Hé Chi Minh

Ngay nhén bai 3/8/2018; ngay chuyén phan bién 6/8/2018; ngay nhan phan bién 11/9/2018; ngay chap nhéan dang 14/9/2018

Tém tit:

H¢ thong chuyén giao thudc dang vi tw nhii (self-microemulsifying drug delivery system, SMEDDS) thuong goi 1a hé
vi t nhii chira cao diép ca (DC) toan phin (SMEDDS-DC) dwgc diéu ché nhim cai thién do 6n dinh cia quercitrin
- mdt thanh phin c6 hoat tinh trong cao DC, ddng thoi hoat tinh khing viém cip ciia h¢ SMEDDS-DC di duge
danh gia trén mé hinh giy viém bing carrageenan. Thanh phin cia SMEDDS-DC gom cao DC toan phin (20%,
kI/kl), ddu mé (20%, kU/Kl), tween 80 (52%, KI/kl), glycerol (8%, klI/kl). H¢ c6 kich thwéce tiéu phan trung binh
khoing 184,9+1,72 nm (PdI 0,343+0,004) va thé zéta trung binh khoang -32,77+1,21 mV. Tac dong khang viém cip
ciia hé trén mo hinh giy viém bang carrageenan cho thay h¢ SMEDDS-DC thé hién tac dong diéu tri viém cip tinh
6 liéu 430 mg/kg va 860 mg/kg tir 1 gio sau khi cho chudt udng thude.

Tir khéa: diép ca, quercitrin, SMEDDS, tac dong khang viém cip tinh.

Chi s6 phén loai: 3.4

Pat van de

Tu lau, DC da dugc st dung rong rai nhu mdt loai rau
gia vi gitip kich thich ti€u hoa, tang thém mui vi moén an,
tao cam giac ngon miéng. Theo Pong y, DC c6 vi cay, tinh
hoi lanh, giup thanh nhiét giai doc cho co thé, loi tiéu, sat
trang. Chinh vi vy, trong cac tai liéu y hoc cd truyén ciing
da luu lai nhiéu tac dung quy tir DC. Tuy nhién, khong phai
ai cling co thé an duoc loai rau nay vi ban than DC c6 vi hoi
tanh va dang, dong thoi viéc sir dung dai ngay trong didu
tri cac bénh man tinh theo cac don thudc bé’lng kinh nghiém
dan gian v6i khoang 20,0 g cao khd mdi ngay qua that kho
khan [1]. Hon nita, flavonoid c¢6 tinh than nude s€ kho qua
dugc mang phospholipid kép, nén hip thu kém khi dung
qua duong udng. Quercitrin trong cao DC kém 6n dinh, d&
bi phan huy bdi pH va cac tac nhan tai duong tiéu hoa nén
lam giam kha ning diéu tri cua thudc dang quy wéc chia
cao DC [2].

Vi sy phat trién cua cong ngh¢ dugc phém, mot sb
hé théng phan phdi thudc méi da ra doi, trong d6 co hé
SMEDDS. Thanh phan chinh cia h¢ SMEDDS la cac ta
duoc lipid, cac chét dién hoat va d(‘A)ng dién hoat. Khi phan
tan vao nuoc, dudi tic dong ctia nhu dong da day cod thé tao
ra hé vi nhil twong D/N ¢6 kich thuée tiéu phan nho dudi
250 nm, dién tich bé mat 16n nén tang kha nang hoa tan va
thAm qua mang cua hoat chét [3, 4]. Tu d6, hé¢ SMEDDS-
DC di duoc diéu ché nhim muc dich giup cai thién tinh kém

“Tac gia lién hé: Email: tuyetchau@gmail.com
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bén cua quercitrin - mdt flavonoid chinh trong dugc liéu DC
va khao sat tac dong khang viém cap tinh cta hé.

Doi tuong va phuong phap nghién ciiu
Nguyén liéu

Céc nguyén liéu st dung trong nghién ctru gom cao DC
cua Cong ty. Ch phan san xudt va thuong mai Hong Bang
dat tiéu chuan co so; quercitrin cta Vién Cong nghé hoa
hoc TP H6 Chi Minh; Plurol®Oleique CC 497, Peceol™,
Labrafil®1944 CS, Capryol 90, Labrasol®, Gelucire®50/13,
Gelucire®44/14 cua Gattefossé (Phap); tween 80 ciia Merck
(Puc); dau meé cua Meizan (Viét Nam); PEG 400 cia
HIMEDIA (An D) va glycerol cta Sigma-Aldrich (My).
Céac dung moi acid hydrocloric, acid formic, methanol,
acetonitril duoc cung cap boi Merck (D).

Carrageenan 1% (Sigma-Aldrich, My) pha trong dung
dich nuéc mudi sinh 1y, dung dich chéng tham Ornano
imbidente (Ugo Basile, Y) pha 1 ml v6i 250 mg NaCl trong
500 ml nudc cét, thude ddi ching diclofenac ham luong 50
mg (vién nén bao phim Voltaren, Novartis, s§ 16 KA833,
han su dung 01/08/2019).

Chudt nhét tréng duc, chung Swiss albino, 6-7 tuan tudi,
khoang 25,0 g, cung cp bai Vién Vaccin va sinh pham Nha
Trang. Su dung chudt khoe manh, khong co biéu hién bat
thuong, dugc nudi 6n dinh trong méi truong thi nghiém 5
ngay. Chudt duge nudi trong 16ng kich thudc 25x35x15 cm,
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containing Houttuynia cordata
(Thunb.) extract
and examination of the acute
anti-inflammatory effects

Tien Thinh Ngo, Anh Vu, Le Tuyet Chau Tran"

Faculty of Pharmacy, Universiry of Medicine and Pharmacy,
Ho Chi Minh City

Received 3 August 2018; accepted 14 September 2018
Abstract:

SMEDDS containing Houttuynia cordata (Thunb.)
extract (SMEDDS-HCE) was prepared to improve
the stability of quercitrin and examine the acute anti-
inflammatory effects by the carrageenan model on mice.
The chosen SMEDDS-HCE formulation contained
Houttuynia cordata (Thunb.) extract (20%, w/w), tween
80 (52%, w/w), glycerol (8%, w/w), and sesame oil
(20%, w/w). The SMEDDS-HCE was dark brown and
homogenous. The average particle size was 184.9+1.72
nm, Pdl was 0.343£0.004, and the average zeta
potential value was -32.77+1.21 mV. The results on the
examination of the acute anti-inflammatory properties
of SMEDDS-HCE using the carrageenan model showed
that SMEDDS-DC exhibited acute anti-inflammatory
effects at doses of 430 mg/kg or 860 mg/kg after 1 hour
of the administration of SMEDDS-HCE.

Keywords:  acute  anti-inflammatory  properties,
Houttuynia cordata (Thunb.), quercitrin, SMEDDS.

Classification number: 3.4

cung cip thirc an va nude udng day du.
Phwong phap nghién ciru

Phicong phép dinh leong quercitrin trong cao DC bang
HPLC: d) tan ctua quercitrin trong cac td dugc dugc xac
dinh bang phuong phap sic ky 1ong hiéu ning cao (HPLC).
Hé théng HPLC Hewlett Packard 1050, c¢ot Lichrosorb RP18
(150%4,60 mm; 5 um), detector PDA, budc soéng phat hién ¢
254 nm, téc d6 dong 1 ml/phit, thé tich tiém mau 20 pl, pha
dong gdm acetonitril : acid formic 0,1% theo chwong trinh
(bang 1).

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(12)12.2018

Bang 1. Chuang trinh dung méi pha dong theo gradient nong do.

Thoi gian (phut)  Acid formic 0,1% (%) Acetonitrile (%)
0 85,3 14,7

5 85,3 14,7

15 70 30

22 70 30

25 0 100

30 0 100

Khao sat kha nang phdn tan cua cao DC trong cdc td
dige bang phwong phdp cam quan va dé tan cia quercitrin/
DC trong cdc td dwoc bang phwong phdp HPLC: kha ning
phan tan cta cao DC toan phan duoc khao sat trong cac ta
dugc Plurol® Oleique CC 497, Peceol™, Labrafil®1944 CS,
Capryol 90, Labrasol®, PEG400, glycerol, tweeen 80.

Tién hanh khao sat kha ning phan tan: can chinh xéac
khoang mdt luong ta dugc 16ng néu trén. Thém vao ta dugc
ting luong xac dinh cao DC, khudy déu bang may khudy tir
v6i toe do 500 vong/phut ¢ nhiét do phong dén qua bio hoa.
Quan sat va danh gia cam quan mau thu duoc dé so bo lua
chon ta dugc cho phuong phép dinh lwong. Yéu cau: cao
DC toan phan phén tan déu trong cac ta dugc khao sat dé
tao hé c6 thé chat min.

Dua trén két qua khao sat bang phuong phap cam quan,
lwa chon cac ta dugc ¢6 kha nang phan tan t6t cao DC, tién
hanh xac dinh d¢ tan cua quercitrin trong cac ta dugc dugc
lwa chon biang phwong phap HPLC.

Tién hanh khao sat do tan: can chinh xéc khoang mot
luong ta dugc long. Thém vao ta duogc ting luwong xac dinh
cao DC, khudy déu bang may khudy tir véi toc do 500 vong/
phut ¢ nhiét 6 30£2°C dén qué bdo hoa. Tiép tuc khudy déu
trong 4 gid, ly tim dich véi tbe do 10.000 vong/phut trong 15
phut, tién hanh dinh lugng quercitrin trong 16p dich phia trén
bang phuong phap HPLC.

Piéu ché hé SMEDDS-DC: dua vao két qua khao sat
dd tan cua quercitrin bang phuwong phap HPLC, lya chon
cac ta dugc thich hop dé xay dung cong thirc gid mang
SMEDDS thong qua gian do ba pha. Sau d6, tién hanh tai
20% cao DC toan phan vao cac cong thirc gia mang dugc
lya chon (SMEDDS-DC). Cac cong thitc SMEDDS-DC sé&
dugc danh gia cac chi tiéu: cam quan, kich thudc tiéu phan
va thé zéta.

Yéu cau: SMEDDS-DC tao thanh phai dong nhat, khong
tach lop va khong ling cin. Kich thude trung binh tiéu phan
phai nam trong khoang 50-200 nm, PdI<0,4.

Quy trinh diéu ché SMEDDS-DC (quy mé phong thi
nghiém 100 g/miu): can 52,0 g tween 80 va 8 g glycerol
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khudy tron tao hdn hgp dong nhat bang may khuay tir vai toc
d6 300 vong/phut ¢ 40+£2°C trong 5 phut. Sau do, phan tan tu
tir 20,0 g cao DC vao hdn hop trén bang may khudy tir vi toc
d6 300 vong/phiit & 40£2°C trong 10 phut. Phdi hop tir tir pha
dau vao pha than nudc bang may khudy tir voi toc do 500
vong/phut & 40+2°C trong 10 phut dé tao hé SMEDDS-DC.
bé ngudi dén nhiét do phong, dong chai, dan nhan.

Khao sat tac dong khang viém cap tinh ciia hé SMEDDS-
DC: gay phu chan chudt bang carrageenan theo Winter va
cong su (1962). Carrageenan 1a polysaccharid ciu tao tir cac
polymer cua B-(1,3)-D-galactose va B-(1,4)-3,6-hydro-D-
galactose. Do 1a hop chat cao phan tir nén khi vao trong co
thé, carrageenan tré thanh khang nguyén théng qua co ché
mién dich khang nguyén - khang thé. Mirc do viém tdi da &
trong thoi gian 3-5 gid. Mau c6 tac dung khang viém s& lam
giam murc do phu chan chudt. Carrageenan giy viém cip
theo 2 pha: pha 1 giai phong histamin va serotonin; pha 2
giai phong bradykinin, protease, prostaglandin va lysosom.

Thuc hién: tinh toan liéu thu nghiém trén chudt dbi véi
hé phan tan, du kién dung trén ngudi 1a 2 g/ngay va 4 g/
ngay, tuong duong 2.000 va 4.000 mg/57,5 kg/ngay (vi
nguoi 1on co6 trong lugng khoang 55-60 kg, tinh trung binh
khoang 57,5 kg) = 34,8 va 69,6 mg/kg/ngay. Quy ddi sang
lidu trén chudt nhat = lidu & nguoi x 12,3, twong duong
khoang 430 va 860 mg/kg.

Chuén bi dung dich chdng tham: sir dung nudc cit, cho
mubi KC1 va dung dich chéng tham vao nude ct (theo ty 1&
0,3-0,4 g KCl cho 0,7 lit nudc cat).

Do thé tich chan chudt binh thuong (V) trén may
Plethysmometer: nhung chan phai cta chudt vao dung dich
chéng thim dén khuyu chan, nhan giir ban dap dé c6 dinh,
ghi nhan thé tich.

Chuéan bi dung dich gdy viém: ngdm carrageenan 1%
trong nudc mudi sinh 1y NaCl 0,9% trude 2 gid cho truong
nd hoan toan.

Chuot duge gy viém bang cach tiém dudi da vao gan
ban chéan phai sau 0,025 ml dung dich carrageenan 1%. Tién
hanh do thé tich chan chudt sau khi tiém 3 gio (V). Do
chénh 1€ch gitta 2 lan do trudc va sau khi gdy viém dugc
xem la d§ phu va tinh theo cong thirc:

DV, (%) =[(V,- V,,)/ V] x 100 (1)

Trong do, DV, 1a d6 phu ban chan chudt, tinh theo %; V
la the tich chan chut tai thoi diém sau khi gy viém, bat dau
diéu trj (ml); V., 1a thé tich chan chudt tai thoi diém trudc
khi gay viém (ml).

Nhirng chuét do phu sau khi gdy viém 3 gio (DV,) tu
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50% tro 1én duge chia thanh 4 16 theo do phu, mdi 16 10
chudt duc, dam bao khong ¢6 su khac biét co y nghia thong
ké gifra céc 106:

L6 chimg bénh: udng nude ct.

L6 dbi chung: udng diclofenac (vién nén bao phim
Voltaren 50 mg) liéu 10 mg/kg.

L6 thir 1: ubng hé SMEDDS-DC lidu 430 mg/kg.
L6 thir 2: udng hé SMEDDS-DC liéu 860 mg/kg.

Chuodt duoc cho uéng nude cét, diclofenac hodc mau thir
1 14n ngay sau khi phan 16 v&i thé tich 10 ml/kg. Do thé tich
chan chudt sau khi cho uéng 1, 3,5, 18 va 24 gio, tinh muc
d6 phu ban chan chudt & cac thoi diém theo cong thirc (1).

Xt Iy két qua va phan tich thong ké: két qua duoc trinh
bay & dang gla tri trung binh = SEM (standard error of mean
- sai s6 chuén cua sb trung blnh) Su khac biét gilra cac 16
duogc phén tich bang phép kiém Kruskal-Wallis va Mann-
Whitney véi phan mém SPSS 22.0. Sy khac biét c6 y nghia
thong ké khi p<0,05.

Két qua va ban luan

Xay dwng va thim dinh quy trinh dinh luwong quercitrin
trong cao DC toan phan bting phwong phap HPLC

Quy trinh dinh lugng quercitrin trong cao DC toan phan
bé“mg phuong phap HPLC dat yéu cdu vé tham dinh tinh
tuong thich hé théng (RSD<2%), d6 dic higu (t, cta dinh
quercitrin trong mau cao DC 1a 14,979 phut, tuvong duong
voi t, cia dinh quercitrin trong mau chudn 1a 15,008 phit &
budc song 254 nm). Phuong phap cling dat yéu cau vé tinh
tuyén tinh (1>=0,9999) trong khoang nong do trung binh tir
20 dén 200 pg/ml, d6 lap lai (RSD=1,28%) va d¢ dung (ty
1¢ hdi phuc trung binh 13 99,83%, RSD=0,380%). Sac ky do
dinh lugng quercitrin bang phuong phap HPLC dugc thé
hién trén hinh 1.

v 33 min SMEDDS-DC
— Sickydd minplacsho thémezo

T —————m———— e ||—__«.._.___ — e R

prj— P\Jm\_...r'u _______ _f\_.)\.__J —

—_———

Hinh 1. Sic ky db dinh lugng quercitrin bing phuong phap
HPLC.
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Khao sadt kha nang phan tan cia cao DC va dj tan cia
quercitrin trong cdc td duwoc

Thi nghiém duoc tién hanh ¢ hai diéu kién nhiét do
la 30+£2°C va 40£2°C. D¢ tan cua quercitrin trong cac ta
dugc ¢ nhiét do 30+£2°C va 40+2°C khac biét khong co ¥
nghia thong ké (p>0,05). Theo phuong phap cam quan, cao
DC phan tan t6t trong ddu mé nhung lai khong tim dugc
quercitrin bang phuong phap HPLC. Vi quercitrin 1a mot
glycosid cua quercetin ¢ cau tric khung co ban 1a favonol
(=favon 3-ol), trong phan tu c6 nhiéu nhom -OH ty do lam
cho quercitrin ¢6 tinh phan cyuc cao. Tuy nhién, trong nguyén
liéu ta sir dung 1a cao DC toan phan nén thanh phan gdm
nhiéu nhom chit trong d6 c¢6 nhitng chat than dau, nhiing
chat nay nay s& hoa tan/phan tan tét vao cac lipid. Bing
phuong phap dinh lugng, quercitrin/cao DC tan tdt trong
tween 80 va glycerol. Vi vay, lya chon hé¢ diu me - tween
80 - glycerol dé tién hanh xay dung gian d6 ba pha cho cong
thure gid mang SMEDDS.

Xdy dung gidn do pha

Gian d6 pha: ddu mé 1a pha dau, tween 80 1a chit dién
hoat va glycerol la chat dong dién hoat. Banh gia cac diém
cua gian d6 ba pha dya theo céc ti€u chuan:

Cam quan: gia mang phai dong nhat, khong tach 16p,
trong hay trong mo.

Kha ning nhii hoa: tai cac diém cua gian do pha, tién
hanh pha lodng 100 lan trong nudc & 37+2°C véi toc do
khudy 70-100 vong/phit. Nhii twong hinh thanh nhanh,
trong sudt hodc trong md anh xanh (<2 phut).

Céc cong thirc dugc theo ddi trong vong 24 gid vé cam
quan va kha ning tu nhii hoa. Két qua xay dung gian do
pha duoc trinh bay & hinh 2 véi phan duoc t6 mau den hinh
thanh tir ty 1& thanh phan cua cac cong thire dat yéu cau vé
cam quan va kha nang nhii hoa.

TWEEN 80

10 20 30 40 50 60 70 80 80
TWEEN &0

Hinh 2. Gian dé pha clia hé dau meé - tween 80 - glycerol.
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Tir gian dd ba pha da xay dung, thiét lap dugc cic cong
thirc gia mang SMEDDS nam trong ving tao vi nhii twong
(viing mau den trong hinh 2), sau d6 tién hanh do kich thudc
va phan bd kich ¢ tiéu phan, thé zéta cta cac cong thirc gia
mang. Cac cong thirc dat yéu cau khi c6 kich thudc tiéu phan
trung binh nho hon 200 nm, kiéu phan bd kich thudc tiéu
phan 1 dinh va PdI<0,4. Vi cac yéu cau dé ra, chung t6i d
lya chon dugc 4 cong thuc gia mang phu hop dé tién hanh
diéu ché¢ SMEDDS-DC.

Piéu ché SMEDDS-DC

Cao DC toan ph?m duogc tai vao 1 g hé vi ty nhii vdi ty
1€ 20% hinh thanh h¢ SMEDDS-DC, danh gia kha nang tai
ctia cac hé gia mang. Tiép theo, SMEDDS-DC dugc danh
gia cac chi tiéu: cam quan, kich thudc va phan b kich c&
tiéu phan, thé zéta va kha niang nhii hoa sau khi bao ché va
sau 24 gid bao quan & diéu kién 30+2 °C, 46 4m 75+5%.

Két qua cho thay, trong 4 cong thic SMEDDS-DC c6
3 cong thirc gom MTG4 (30% dau meé - 60% tween 80
- 10% glycerol), MTG5 (25% dau mé - 65% tween 80
- 10% glycerol), MTG6 (25% dau mé - 60% tween 80 -
15% glycerol) dat yéu cau vé cam quan 1a hé¢ dong nhat,
phan tan déu, thé chit min, khong lang cin. Cac cong thirc
SMEDDS-DC duogc lya chon s€ pha loang 100 lan véi nudce
cit & 37+£2°C véi toc do khudy 70-100 vong/phat. Panh gia
kha nang nhii hoa dya vao thoi gian nhii hoa va cam quan
cua h¢ vi nhil tuong tao thanh, Kkét qua dugc trinh bay trong
bang 2.

H¢ vi nhii tuong tao thanh sau khi nhii hoa thi cong thiic
MTG6 bi duc mo, cac tiéu phén bi két tu 1am hé khong on
dinh. Cong thice MTG4, MTGS sau khi nhil hoa tao cac vi
nhil twong trong mo, mau vang nhat va cé hién tuong tan xa
anh sang xdy ra. Vi vay, lya chon 2 cong thirc MTG4 (30%
dau me - 60% tween 80 - 10% glycerol) va MTG5 (25%
dau me - 65% tween 80 - 10% glycerol) dé do kich thudc
tiéu phan va thé zéta. Két qua duoc trinh bay trong bang 2.

Bang 2. K&t qua khao sat thoi gian ty nhii héa, kich thudc tiéu
phan trung binh va th& zéta mot so cong thic (n = 3).

Cin Thoigian  Vinhi Kich thue Thé zita

th&cg twnhihéa  twonghinh Nhinxét trung binh tieu PdI (mY)
(gidy) thanh phéan (nm)

MTG4 84721 Trongmo  Dat 2133534 022020036 -28,70+1,07

MIGS 53,321 Trongmo  Dat 184.92¢1,72  0,34340,004  -32,57+0.45

MIG6 77,7425  Duemo  Khongdat

Kich thuéc trung binh tiéu phan cua cong thirc MTG4
nam ngoai khoang 20-200 nm. Céng thic MTG5 dat yéu
cau vé kich thudc tiéu phan, PdI va thé zéta. Do d6, cong
thirc MTGS5 (25% dau mé - 65% tween 80 - 10% glycerol)
duoc lua chon.
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Khao sat tac dong khdang viém cd'p tinh ciia hé
SMEDDS-DC

Su thay doi d6 phil ban chan chudt theo thoi gian gitta
cac 16 chugt duoc trinh bay ¢ bang 3.

Bang 3. Su thay ddi do phui chan chudt theo thoi gian giiia cac 16.

Lé thirnghigm P phil trung binh + SEM (%)

(l'l=10) A Vﬂh A Vlh A V}h A V5h A Vl&h A V24h

o 9132 9560 6743 5705 6085 44389
Ching bénh

453 £651 559 678 905  £349

Diclofenac 10 9046 4862 32,03 2412 2533 2276
mgkg £6,09 #4907 #3317 #3377 #4147 £,01"
SMEDDS-DC 89,69 4948 41,03 42,03 49,69 3733
430mghkg 653 638" 572" 608 634%  £505
SMEDDS-DC 9047 4507 3651 2592 3051 3428
860mgkg 684  £524™ 2350 4,67 £5937C 43 64¢
“p<0,01 va ""p<0,001: so véi |6 chiing bénh & cung thai diém; *p<0,05

va *p<0,01: so véi 16 diclofenac & ciing thai diém; ®p<0,05: so vdi 16
SMEDDS-DC 430 mg/kg & cung thai diém.

L6 dbi ching diclofenac lidu 10 mg/kg lam giam do phu
ban chan chudt so voi 16 chung bénh. Su khac biét co y
nghia thong ké bat dau tir 1 gio sau khi cho udng thude diéu
tri (p<0,01).

So véi 16 chimg bénh, SMEDDS-DC liéu 430 mg/kg
thé hién tac dung khang viém lam giam d6 phu ban chan
chudt & tat ca thoi diém khao sat; su khac biét c6 y nghia
thong ké sau khi cho uéng mau thir 1 va 3 gid (p<0,01).
O 16 cho ubng SMEDDS-DC liéu 860 mg/kg, do phu thap
hon 16 ching bénh tir 10 dén 50%; su khac biét co y nghia
thong ké & cac thoi diém khao sat (p<0,01), trir 24 gid sau
khi udng mau thir.

Tac dong khang viém céap cua lidu 860 mg/kg thé hién
t6t hon va kéo dai hon so vai liéu 430 mg/kg; khong khac
biét c6 ¥ nghia thong ké so véi thude dbi chimng diclofenac
10 mg/kg tir trong khoang thoi gian 1 gid dén 18 gio sau khi
cho chuot ubng.

Ban ludn

Nhom hoat chat chinh trong DC 1a flavonoid - mét nhom
hoat chat kém bén nén tuy c6 tac dung trong thu nghiém in
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vitro nhung tac dong kém trong in vivo. Pa phan duoc liéu
duoc st dung dudi dang thube thang hodc cac dang thude
quy udc nén khong phat huy duoc hiéu qua diéu tri trong
lam sang.

Tur do, viéc nghién ctru img dung hé¢ SMEDDS da dugc
tién hanh gitp tang tinh 6n dinh cua quercitrin trong cao DC
nodiriéng va co thé duogc ap dung cho cac cao chiét duoc liéu
khéc. H¢ SMEDDS-DC du kién dugc phat trién thanh dang
bao ché vién nang mém véi lidu sir dung 1a 2-4 vién/ngay.
Diéu nay gitp cho viée st dung thude c6 ngudn gde ty nhién
d& dang hon so v6i viée str dung dang bao ché quy uéc. Bén
canh d6, h¢ SMEDDS-DC dugc tao ra tir cac ta duogc phé
bién trén thi truong nén viéc phat trién san phdm c6 tinh
kinh té cao ciing nhu viéc sir dung san pham s& khong l1a
ganh ndng cho nguodi bénh.

Ngoai ra, SMEDDS-DC thé hién tac dong diéu tri viém
& liéu 430 va 860 mg/kg tir 1 gio sau khi cho chudt ubng.
Tac dong nay cua lidu 860 mg/kg thé hién tét hon va kéo
dai hon so véi lidu 430 mg/kg; khac biét khong co y nghia
thong ké so véi thudc dbi ching diclofenac 10 mg/kg tir
trong khoang thoi gian 1 gio dén 18 gid sau khi cho chudt
uong.

Két luan

Hé SMEDDS-DC di dugc diéu ché thanh cong bing
cach str dung céc ta dugc phd thong bang k¥ thuat co hoc.
Két qua khao sat tac dong khang viém cip cho thiy, hoat
tinh duogc ly rat kha quan trong diéu tri. Diéu nay cho théy
tiém nang ung dung cua hé nham ning cao gia trj clia cac
loai thudc ¢6 ngudn gde tw nhién trong tuong lai.
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Phén loai 2 chiing vi nam phan lap tai Vién 69
va xac dinh kha ning phan gidi mét s6 co chat
sinh hgc cua chiang

Phiing Cong Thuéng’, Nguyén Vin Bic, Nguyén Cao Vii
Vién 69
Ngay nhan bai 11/10/2018; ngay chuyén phan bién 16/10/2018; ngay nhan phan bién 23/11/2018; ngy chip nhan dang 27/11/2018

Tom tit:

Muc tiéu ciia dé tai Ia nghién ctru dinh danh 2 chiing vi nim bang phuwong phép hinh thai va gidi trinh tw gen doan
ITS rDNA, dong thoi xac dinh kha niing phan gidi cac co chit collagen, gelatin, cellulo ciia chiing. Cac phwong phap
thure hién bao gém: nghién ctru thwe nghiém, mé ta, so sanh cac dir liéu thu thap dwoc véi dir liéu khoa phén loai va
dir liéu genbank. Nghién ciru dwge tién hanh trén 2 ching vi nAm phén 1ap dwogc ¢ Vién 69. Két qua cho thiy, chiing
PTPL-032 thudc vé loai Aspergillus versicolor va chiing PTPL-207 thudc vé loai Aspergillus sydowi. Pay 1a 2 loai vi
nim cing nhém (Aspergillus versicolor group), chiing ¢é cac dic diém hinh thai kha giong nhau va gin giii nhau vé
mit di truyén. Chiing vi nAm PTPL-032 c¢6 kha ning phén hiiy co chét collagen va gelatin, chiing PTPL-207 ¢ kha
ning phan hity 3 co chit collagen, gelatin, cellulo.

Tir khoa: cellulo, collagen, gelatin, hinh thai, ITS, vi nim.

Chi s6 phén loai: 3.5

Nghién ctru vé& vi nam, truéc hét cin phan loai (dinh
danh) cac ching thu thap dugc. Pinh danh vi ném hién nay
¢6 nhiéu phuong phap, trong d6 hinh thai 1a phuong phép
truyén thong, co ban va tdi nay van la phuong phap chinh
dé phan loai vi nAm & céc labo trong va ngoai nudc. Phuong
phap nay dua vao cac dic diém hinh thai dai thé, vi thé, siéu
vi thé va can clr vao cac khoa phan loai dé dinh danh tén chi,
loai vi ndm. Phuong phap sinh hoc phén tir dwa vao cac k¥
thuat PCR, giai trinh tu gen... dé dinh danh vi nim. Trong
giai trinh tu gen rDNA, mét s6 cap mdi (ITS1, ITS2, NL1,
NLA4...) thuong dugc st dung dé ¢o duoc trinh tu gen dich
cho phan tich, dinh danh loai. Hién nay, viéc Kkét hop nhiéu
phuong phap trong dinh danh xac dinh loai vi ndm dang 1a
hudng phat trién manh mé& nham c6 duge két qua chan doan
chinh xac va nhanh chong [1, 2].

Vi ndm 14 cac vi sinh vét c6 thanh phan loai phong phu
va da dang, c6 kha nang san sinh hé cac enzyme protease,
lipase, cellulase... giup chung ton tai, phat trién trén nhiéu
loai co chét, séng duoc & nhiéu diéu kién moi truong khéc
nghiét [3]. Vién 69 c6 mot ) phong thi nghiém co diéu kién
kho lanh (nhiét d6 16°C, d6 am 70%) dé bao quan tiéu ban

"Tac gia lién hé: Email: phungcongthuong@gmail.com
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sinh hoc. Céac thanh phan trong cac tiéu ban sinh hoc bao
quan & Vién chinh 14 cic co chét sinh hoc gitip cho cac vi
nadm phat trién, c6 thé gay hu hong cac tiéu ban. Khao sat
hé vi nAm & céc phong thi nghiém nay da thu dwoc nhiéu
chung vi ndm, trong d6 cac loai thudc chi Aspergillus chiém
ty 1€ cao.

Tir nhitng 1y do trén, ching toi tién hanh noi dung
nghién ctru véi muyc tidu dinh danh 2 ching vi nAm DTDL-
207 va DTPL-032 thudc chi Aspergillus thu thap dugc bang
phuong phap hinh thai két hop véi giai trinh ty gen va xéac
dinh kha nang phan giai mot s co chit sinh hoc cua cac loai
vi nim nay.

Doi tuong va phuong phap nghién ciiu

Déi twong nghién ciru

Hai chung vi ndim DTPL-207 va DTPL-032 phan lap
duoc tai Vién 69.

Phuwong phap nghién ciru

Phuwong phdp phan logi vi ndm dwa vao hinh thdi:

Tién hanh nuéi cay chung vi ndm thuan khiét, xdc dinh
dic diém hinh thai khuan lac trén méi truong Czapek Dox
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Abstract:

The study aims at the identification of two fungal strains
by the morphological method and the sequencing of the
ITS rDNA region, and the determination of their ability
to dissolve collagen, gelatin, and cellulose. Methods:
Experimental study, description, and comparison of
the collected data with the key classification data and
database of GenBank. The study was conducted with two
strains of fungi at the Institute 69. Results showed that
the strain DTDL-032 belonged to Aspergillus versicolor
and DTDL-207 belonged to Aspergillus sydowi. These
are two species of the Aspergillus versicolor group, which
are quite homogenous in morphological and genetic
characteristics. DTDL-032 is capable of decomposing
collagen and gelatin substrates; the strain DTDL-207 is
capable of decomposing collagen, gelatin, and cellulose.

Keywords: cellulose, IST,

morphology.
Classification number: 3.5

collagen, fungi, gelatin,

Agar (CZA) [4]. Lam ti€u ban, soi trén kmh hién vi quang
hoc. Xéc dinh cac diac diém vi thé cia soi ndm va co quan
sinh san theo céc tiéu chi trong hé thong phan loai [4 51
Lam ti€u ban, quan sat dac diém V1 nam tren kmh hién Vl
dién tor quét (SEM): chudn bi mau, vi ndm, ¢ dinh mau
bang Osmic, ma phii mau bang vang. Soi mau trén kinh
hién vi dién tir quét JSM-5410LV cua hang JEOL. Quan
sat, chup anh cac dac diém siéu vi thé, nhét 1a dic diém cua
bao tir va co quan sinh san [6]. Xéac dinh vi tri ching nim
trong hé thdng phén loai: cin ctr vao cac khoa phan loai Chi
Aspergillus cuia Raper, Fennell (1965) [7]; khoa phan loai
cua Katsuhiko Ando “Identification of fungi Imperfecti”, 2002,
NITE [5]. Ttr cac ddc diém hinh thal khuan lac, vi the siéu
vi thé, x4c dinh va phan loai, viét tén cac chung ndm theo
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dung danh phap qudc té.
Phirong phdp phan logi vi ndm diea vao cdc trinh t gen:

Nudi cay ching nim thuan khiét trong méi truong Malt
Broth: dit trong t nui cdy lic, toc do 180 vong/phit/25°C
trong 3-5 ngay. Thu sinh khéi bang gidy loc. Tach chiét
DNA téng 50 bé“mg kit tach chiét cua hang GeneAll, Han
Quéc. Kiém tra néng do, do sach cua DNA téng sb béng
may do quang (Nano photometer, IMPLEN). Diéu chinh
ndng d6 DNA tbng s6 dé dat khoang 50 dén 150 ng/pl.

Thyc hién phan tng PCR nhan gen vi nim voi
cip modi ITS1 va ITS4. Trinh ty cua mdi ITSI:
5"-TCCGTAGGTGAACCTGCGGG-3" (mdi xudi), ITS4:
5’-TCCTCCGCTTATTGATATGC-3 (mdi ngugc). Chu
trinh nhiét: 94°C/1°; (94°C/30”- 56°/30”- 68°C/45”) x 35
chu ky; 68°C/7".

Tinh sach san pham DNA vi nam sau PCR bang kit tinh
sach cua hang GeneAll, Han Quéc. Kiém tra néng do, do
tinh sach DNA biang may do quang. Piéu chinh ndng do
DNA tong s6, dat khoang 20 ng/ul d&én 30 ng/ul.

Giai trinh tu gen truc tiép s dung modi ITS1 trén hé
théng ABI 3130. Phan tich trinh tu gen, xdy dyng cay phat
sinh ching loai st dung phén mém Bioedit, DNASTAR,
cong cu Blast va cac dir liéu trén genbank [1, 2, 8].

Phuwong phdp xdc dinh kha ning sinh tong hop va hoat
tinh cdc enzyme vi nam:

Xac dinh hoat tinh cac enzyme collagenase, gelatinase,
cellulase theo phuong phap thach dia: méi trudng co chat
collagen 0,1% (nutrient agar 20 g, collagen 1 g), co chat
gelatin 0,4% (nutrient agar 20 g, gelatin 4 g), co chat cellulo
1% (CZA 48 g, carboxymethyl cellulose-CMC 10 g). M6i
truong co chit pha trong 1000 ml nudc cét, hip vo trang &
121°C/15 phut, dé ngudi khoang 45°C, phan phdi vao cac
dia petri. Cay cac chung vi nam lén dia méi truong thanh 3
diém, dit trong ti 4m & 25°C trong 5 ngdy. Dung thude thir
HgCl, dd lang trén bé mit dia thach c6 co chét collagen hodc
gelatin, thuoc thi KI voi dia thach c6 CMC. Do ban kinh
khuan lac va ban kinh vong phan giai (vong trong subt xung
quanh khuan lac), xac dinh hé s6 phéan giai co chat (I) theo
cong thie: I =R /R 2. Trong do: R, 1a ban kinh vong phan
giai, R 1a ban kinh khuan lac. H¢ s phan giai I cang 16n thi
hoat tinh enzyme cang cao [4].

Két qua nghién ciiu
Két qud phén logi chiing vi ndm DPTPL-032

Phan logi ching DTPL-032 bang phwong phdp hinh
thai: hinh anh khuan lac va céc hinh anh vi thé, siéu vi thé
cua chung duogc trinh bay ¢ hinh 1.
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Hinh 1. Ching PTPL-032. (A-B) Khuin lac va mit trai khudn lac
(CZA), nudi cay 10 ngay, 25°C; (C-D) Co quan sinh bao t va bao
ti tran X 1000; (E) Co quan sinh bao t& trAn (SEM) X 3500; (F)
Bao ti tran (SEM) X 10000.

Mo ta chung:

DPic diém khuan lac: khuan lac trén méi truong CZA
phat trién kha cham, dat 2,5-3 cm trong 10 ngay ¢ nhiét do
phong, phan ving, c6 khia dong tim téa ra xung quanh. Mt
khuén lac dang nhung, min, luc dau c6 mau tréng nhat, sau
chuyén sang mau vang, vang cam téi luc vang; giot tiét it,
khong mau dén vang nhat; mit trai mau vang dén vang da
cam hoac do tia.

Dic diém vi thé, siéu vi thé: cudng sinh bao tir da sb
ngin (200-300 mm), nhung c6 thé dai téi 500-700 mm,
duong kinh 5-10 mm, nhén, khong mau dén nau nhat. Bong
hinh clavat dén gan céu, kich thuéc (KT) 13-18 mm. Thé
binh 2 t?\ng; cuéng thé binh KT 5,5-8,0 mm x 3,0 mm; thé
binh KT 5,0-7,5 mm x 2,0-2,5 mm. Bao tir hinh cAu, hau hét
KT 2,5-3,0 mm, c6 thé dén 3,5 mm, gai rap.

Két lugn tén loai: Aspergillus versicolor (Vuill.)
Tiraboschi [7].

Phdn logi chung DTDL-032 dua vao trinh tw gen ITS
rDNA:

Giai trinh ty gen véi moi ITSI, ¢6 trinh tu sau stra 15i bﬁng
phan mém Bioedit nhu sau:
>032 ITS ITSI:

CCACCTCCCACCCGTGACTACCTAACACTGTTGCTTCGGCGGGGAGCCCTCTCGGGGGCGE
GCCGCCGGGGACTACTGAACTTCATGCCTGAGAGTGATGCAGTCTGAGTCTGAATATAAA
ATCAGTCAAAACTTTCAACAATGGATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGA
ACTGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAGTCTTTGAACGCACAT
TGCGCCCCCTGGCATTCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCATCAAGCCC
GGCTTGTGTGTTGGGTCGTCGTCCCCCCCGGGGGACGGGCCCGAAAGGCAGCGGCGGCAC
CGTGTCCGGTCCTCGAGCGTATGGGGCTTTGTCACCCGCTCGATTTAGGGCCGGCCGGGCG
CCAGCCGACGTCCAACCATTTTTCTTCAGGTTGACCTCGGATCAGGTAGGGATACCCGCTG
AACTTAAGCATATCAATAAGCCGGAGGAA

Sau khi Blast (Blast/NCBI) thu dugc két qua tuong
déng v6i céac trinh ty dir 1i€u trén genbank thé hién tom tat
o bang 1.
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Bang 1. K&t qua tém tat Blast search trinh tu gen 032_ITS_ITS1.

TT Ky hiéuchiing  Tén loai trén genbank dTgnl; (t};’";“g
1 MK027304.1 Aspergillus versicolor 100

2 LC105689.1 Aspergillus versicolor 100

3 NR 135443.1 Aspergillus austroafricanus 99

4 KF986424.1 Aspergillus carneus 99

5 LN898677.1 Aspergillus amoenus 99

6 NR_135361.1 Aspergillus tabacinus 99

7 NR 135353.1 Aspergillus protuberus 99

8  KP689176.1 S;“ﬁ%:;“g’es 69

9 NR_077157.1 Penicillium sclerotiorum 72

Tu trinh ty nghién ctiu va cac trinh ty tham khao thu
duogc, chiing t61 da xay dung cdy phan loai va tinh do tuong
dong di truyén bang phan mém DNASTAR, két qua thu

duoc ¢ hinh 2 va hinh 3.
197 KFOBEA24.1
KTH9567.1
1%21 NR 135351

1400 \R 135361.1
4421 | NB9BBT7.1
629[[ 0321TS TSt

MKO27304.1
] NR 077157.1
KPB89176.1

100.0

167

T T T T T T T 1
14 12 10 8 6 4 2 0

Nucleotide Substitutions (x100)
Bootstrap Trials = 1000, seed = 111

Hinh 2. Cay phan loai trinh tu gen 032_ITS_ITS1 véi céac trinh
tu tham khao trén genbank.

(= o =)

Percent Identity -

E:_: Pair Distances of Untitled ClustalW (Slow/Accurate, IUB)

2 [3[4[s5[6[7]8]0

1 8 |09.8 008 902 (098 [878 740 1 032_IT8_IT81

2 998 (998 998 998 880 750 2 MK027304 1

3 [0z ]o 100.0[100.0[100.0/100.0[ 878 [75.1 | 3 KF986424 1
B 14 (o202 100.0[100.0[100.0/ 88.0 [ 752 | 4 LNBOgET71
|5 [02]02]00 100.0[100.0[88.0 [752| 5 NR_135361.1
£ 16 (02020000 6 KT119567 1

7 |02 |02 0000 7 NR_135353.1

8 [133]13.1[133 [131 8 NR_077157.1

9 [306 (305|304 [203 9 KPEBY176.1

1 2[3]4]5]s d

1 3
|

Hinh 3. Tuong dong di truyén trinh ty gen 032_ITS_ITS1 véi cac
trinh tu tham khdo trén genbank.

Qua bang 1 va phén tich cay phan loai & hinh 2 cho thiy,
chiing nghién ctru c6 quan hé gan giii nhat v&i Asp. versicolor:
Hinh 3 cho thiy trinh tw gen 032 _ITS_ITSI twong dong trinh
tw 100% véi 5 loai thudce chi Aspergillus, khac biét 10 rang voi
hai ching thudc chi Penicillium va Cladosporium. Nhu vy,
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qua phan tich trinh tur gen voi moi ITS1, ching PTPL-032 ¢6
quan hé gan giii nhat v6i loai Asp. versicolor. Két qua nay la
phut hop va bd sung cho phan loai dwa vao cac dic diém
hinh thai.

Két qud phén logi chiing vi ndm DTPL-207

Phén logi ching PTPL-207 bang phwong phdp hinh
thai: hinh dnh khuén lac va cdc hinh anh vi thé, siéu vi thé
cua chung duogc trinh bay ¢ hinh 4.

| a2 V|
A

% U
fay

"y

3 0
Hinh 4. Ching DTPL-207. (A-B) Khuan lac va mat trai khuan lac
(CZA), nuoi cdy 10 ngay, 25°C; (C) Co quan sinh bao t& va bao
tl tran X1000; (D) Dau sinh bao t& nhd X1000, (E) Co quan sinh
bao tl trAn (SEM) X3500; (F) PAu sinh bao t& nhd (SEM) X3500.

M6 ta ching:

Dic diém khuan lac: khuan lac trén moi trudng CZA dat
3-3,5 cm trong 14 ngay ¢ nhiét d6 phong, c6 khia phan vung
déng tam. Mat khuén lac dang len, xép nhe, tao thanh cac
dam bao tir vung trung tdm, c6 mau luc nhat, sau chuyén
sang mau luc xam; giot tiét thuong nhidu, mau vang rom
dén d6 cam; mit trai mau do6 san ho dén do sam.

Dic diém vi thé, sidu vi thé: cudng sinh bao tir dai khoang
500 mm, duong kinh 5-8 mm, thanh day, nhan, khong mau;
bong hinh gan cau, KT 15-20 mm. Thé binh 2 tang, bao phu
hau khip bé mit bong; cudng thé binh thuong KT 6,0-7,0
mm x 2,0-3,0 mm; thé binh KT 7,0-9,5 mm x 2,0-2,5 mm.
Bao tr hinh gén cau dén cau, hau hét KT 2,5-3,0 mm, c6 thé
dén 3,5 mm, gai rap. Co cac déu sinh bao ttr nho duge sinh
ra tir cac soi nim khi sinh, ¢c6 KT nho (dang Penicillium -
hinh 4D, F), c6 thé ¢6 bong hoic khong.

Két ludn tén lodi: Aspergillus sydowi (Bain. and Sart.)
Thom and Church [7].

Phan logi chung DTPL-207 dwa vao trinh tw gen ITS
rDNA:

Giai trinh tu gen voi moi ITSI, ¢6 trinh tu sau sira 161 béng
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phan mém Bioedit nhu sau:

>207 ITS_ITSI:

CCAACCTCCCACCCGTGAATACCTAACACTGTTGCTTCGG
CGGGGAACCCCCTCGGGGGCGAGCCGCCGGGGACTACTGA
ACTTCATGCCTGAGAGTGATGCAGTCTGAGTCTGAATATAAA
ATCAGTCAAAACTTTCAACAATGGATCTCTTGGTTCCGGCAT
CGATGAAGAACGCAGCGAACTGCGATAAGTAATGTGAATTGC
AGAATTCAGTGAATCATCGAGTCTTTGAACGCACATTGCGCCC
CCTGGCATTCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGC
CCATCAAGCCCGGCTTGTGTGTTGGGTCGTCGTCCCCCCCGGG
GGACGGGCCCGAAAGGCAGCGGCGGCACCGTGTCCGGTCCTCG
AGCGTATGGGGCTTTGTCACCCGCTCGACTAGGGCCGGCCGGG
CGCCAGCCGACGTCTCCAACCATTTTTCTTCAGGTTGACCTCGGA
TCAGGTAGGGATACCCGCTGAACTTAAGCATATCAATAAGCCGGA

Két qua Blast thu dugc ty 1¢ trong dong véi céc trinh tu
di li¢u trén genbank dugc thé hién tom tat ¢ bang 2.

Bang 2. K&t qua tém tat Blast search trinh tu gen 207_ITS_ITS1.

TT Ky hiéu chiing Tén loai trén genbank ggnls ::;’U)ng
1 LC105687.1 Aspergillus versicolor 100

2 LC105684.1 Aspergillus versicolor 100

3 MH712250.1 Aspergillus sydowi 99

4 LC105694.1 Aspergillus versicolor 99

5 KP942951.1 Aspergillus sydowi 100

6 KF313094.1 Aspergillus sydowi 100

7 KP117277.1 Aspergillus nidulan 99

8 KP689176.1 fzi“fo?,f’o‘lﬁffiﬁes 87

9 NR 077157.1 Penicillium sclerotiorum 73

Tu trinh ty nghién ctu va céac trinh ty tham khao thu
duoc, ching to1 da xay dung cay phan loai va tinh d6 tuong
ddng di truyén bang phan mém DNASTAR, két qua thu
duoc ¢ hinh 5 va hinh 6.

293 207 TS ITS1
2301 | 1056041
182 | cyopepa 1

LC105687.1
8441 s
3251 Kpi17277 1
4&41 KFo42951.1

KF313004.1
NR 0771571
KPR 176.1

100.0

16 14 12 10 8 6 4 2 0

Nucleotide Substitutions (x100)
Bootstrap Trials = 1000, seed = 111

Hinh 5. Cay phan loai trinh tu gen 032_ITS_ITS1 véi cac trinh tu
tham khao trén genbank phan tich bing phan mém DNASTAR
V7.0.
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Hinh 6. Tuong dong di truyén trinh ty gen 207_ITS_ITS1 véi
cac trinh ty tham khao trén genbank phan tich bing phan mém
DNASTAR V7.0.

Két qua xdc dinh kha nang sinh tong hop va hoat tinh
mot so enzyme

Xéc dinh kha ning sinh tong hop va hoat tinh mét sb
enzyme ctia 2 chung vi nAm thong qua xac dinh hé s6 phan
giai co chit (I). Két qua gia tri hé s I thé hién ¢ bang 3;
minh hoa kha ning sinh téng hop va hoat tinh collagenase
¢ hinh 7.

Bang 3. Kha nang sinh tong hgp va hoat tinh mot s& enzyme ctia
2 chling nam.

Hé s6 phan gidi co chit (I) trung binh (n=6)
TT

Tén chiing

Gelatin Collagen Cellulo
1 DTDBL-032 6,7+0,5 11,4+0,9 0,0
2 DTDbL-207 5,0£0,9 4,6+0,3 3,6£0,2

Hinh 7. Céc ching vi nAm phan hiy co chat. (A) Chiing DTDL-
032 phan gidi collagen; (B) Chiing DTDL-207 phan giai collagen;
(C) Chiing BTPL-032 phan giai gelatin; (D) Ching BTBL-207
phan gidi gelatin; (E) Chiing BTDL-032 khong phan giai cellulo;
(F) Chiing BTDL-207 phan giai cellulo.

Hai chung vi nim DTDPL-032 va DTPL-207 khi nuéi
chy trén moi truong CZA & nhiét do 25°C trong 10 ngay,
thdy téc do phat trién khudn lac ctua chung DPTPL-032 (3
cm) kém hon PTPL-207 (3,5 cm) khong dang ké. Hinh
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thai khuén lac giira hai ching trong vong 3 ngay dau kha
gidng nhau; sau 10 ngay c6 sy khac nhau nhiéu hon, ching
DTPL-207 c6 mau luc sim hon, mit trai c6 mau do tia rd
hon, giot tiét to va thim mau hon. Quan sat dic diém vi thé,
siéu vi thé thdy co quan sinh bao tir va bao tir trin cta hai
chung ¢6 KT va hinh dang gidng nhau. Diém khac biét 1a
chung DTPL-207 c6 xuét hién thém co quan sinh bao tir
dang nho tir cac soi nam khi sinh (hinh 4D, F). Cac dau sinh
bao tir nay c6 dic diém 1a KT nho hon co quan sinh bao tir
binh thuong, co6 thé co bong hodc khong; chung dugc sinh
ra tir cac soi nim khi sinh va ton tai song song cung cic co
quan sinh bao tir binh thudng (co du cudng, bong, cudng
thé binh va thé binh). Cac dic diém nay c6 thé quan sat
thdy trén ca kinh hién vi quang hoc va kinh hién vi dién tur
quét. Pay la nhitng dic diém khac nhau giup phan biét giita
Asp. sydowi (chung DTDL-207) va Asp. vesicolor (chung
DTPL-032). Hai loai nay déu thudc Aspergillus vesicolor
group trong chi Aspergillus [5, 7, 8].

Ching DTDL-032 trong phan loai bang giai trinh ty gen
cho thdy co do twong ddng 100% véi cac ching thude loai
Asp. vesicolor khi blast. Khi phan tich cdy phan loai thdy
chung nay ¢6 quan hé gin giii nhit v6i Asp. vesicolor, ¢6 do
turong dong di truyén 100% v&i 5 trinh ty tham khao trong
do6 co Asp. vesicolor. Ching PTDPL-207 trong phan loai
bang giai trinh tur gen cho thay c6 d6 tuong dong 100% véi
cac chung thudc loai Asp. vesicolor va ca Asp. sydowi khi
blast. Khi phan tich ciy phan loai thiy ching nay c6 quan hé
gan giii nhét vé&i Asp. vesicolor, ¢o do twong dong di truyén
100% véi 5 trinh ty tham khao, trong d6 c6 ca Asp. vesicolor
va Asp. sydowi. Nhu vay, phan loai bang trinh tu gen doan
ITS v6i cap moi ITS1-ITS4 chua thé phan loai xac dinh
chung BPTDPL-207 thude vé loai nao. Z. Jurjevic va cong su
(2012) khi phan biét 9 loai thudc nhom Asp. vesicolor ngoai
trinh tu gen vang ITS, phai dung t6i nhiéu ving khac thudc
rDNA hoac céc gen chtic nang nhu camodulin, B-tubulin...
[8]. Trong phén loai vi ndm hién nay, phuong phap hinh
thai van 1a phuong phap chinh dé phan loai. Cac phuong
phép khéac nhu sinh hoa, sinh hoc phan ti... gitp dinh loai
b sung, lam 1o thém cho phuong phap hinh thai, bd sung,
1am 13 cac mdi quan hé tién hoa cua cac loai vi nim [1, 8].
Nhu vay, két hop 2 phuong phap phan loai, Vién 69 xéc
dinh ching DTPL-032 thudc vé loai Asp. vesicolor, chung
DTPL-207 thudc vé lodi Asp. sydowi.

Hai chiing vi nim phan lap duogc tai Vién 69 thudc cac
loai vi ndm wa kho, khong bit budc phai song trong diéu
kién d6 am kho (<85%), c6 thé thich nghi phat trién ¢ diéu
kién d6 4m khong khi cao hon [7]. Khi nghién ctru dic diém
sinh téng hop va hoat tinh 3 enzyme, thay ca 2 chung déu c6
kha nang phan giai collagen va gelatin, chung DTDL-032
khéng c6 kha nang phan giai cellulo. Day 14 hai loai vi ndm
c¢6 thé gdy hu hong céc tiéu ban dang bao quan & Vién 69.
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Viée nghlen ctru kha nang phan huy cac co chat sinh hoc
ctia vi ndm dugc nhiéu tac gia quan tam do c6 ¥ nghia trong
nhiéu nganh, nhiéu linh vyc doi song, cong nghi¢p, thuong
mai, khoa hoc nhu da giay, ché bién, bao quan luong thyc
thuc phém, bao ton bao tang... [3].

Keét luan

Nghién ciru vé hai chung vi ndm phén lap duoc ¢ Vién
69, ching t6i rat ra nhitng két luén sau:

1. Hai chung vi nam thudc vé chi Aspergillus, chung
DTDL-032 thude vé loai Asp. vesicolor, chuing PTDL-207
thudc vé loai Asp. sydowi.

Két qua phén loai loai vi nam dya vao hinh thai vi nam
c6 y nghia quyet dinh, phan loai bang giai trinh tw doan gen
ITS rDNA chi gitip b6 sung, 1am rd phén loai cho 1 trong 2
chung nghién ctru.

2. Ching vi ndm DPTPL-032 ¢6 kha ning phan hiy 2 co
chat (collagen va gelatin), ching PTPL-207 c6 kha ning
phan hily 3 co chit (collagen, gelatin, cellulo).

LO1 CAM ON

Nhom thuc hién dé tai xin tran trong cam on cac Thu
truong, dong nghiép ¢ Vién 69, Bo Tu 1énh Bao vé Ling
Chu tich H6 Chi Minh di tao diéu kién va cing phdi hop
thuc hién nghién cuu. Noi dung nghién ciru nay thude
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dé tai nghién ciru khoa hoc doc lap cap qudc gia ma sd
DTDLCN.31/15, thyc hién trong giai doan 2015-2018.
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Pham Minh Duy?®, Bui Thi Thanh Phwong'

Wién Ung dung Cong nghé, B6 Khoa hoc va Cong nghé
’Vién Khoa hoc Nong nghiép Viét Nam
$Truong THPT chuyén Khoa hoc Tu nhién, Pai hoc Quoc gia Ha Noi

Ngay nhan bai 1/10/2018; ngay chuyén phan bién 3/10/2018; ngay nhén phan bién 31/10/2018; ngay chp nhan dang 5/11/2018

Tom tit:

Lan Hoang thao Nghé tim (Dendrobium loddigesii Rolfe) 13 loai lan rirng dep, ¢6 gia tri y hoc va kinh té cao. Két qua
nghién ciru nudi trong lan Nghé tim & giai doan vuon wom cho thiy, thoi vu thich hop dwa cay con in vitro ra vuon
wom 13 vu Thu, hdn hop réu + da bot (t§ 18 50:50) dwoc xac dinh 1a gia thé phit hop nhit cho sinh truéng ciia ciy con
trong vuon wom, sau 12 tudn nudi trong, ty 1é song dat 94%, chiéu cao cdy dat 7,8 cm, 7,2 li/cay va 3,9 ré méi/cy.
Phun ché phim dinh dwong B1 Thai Lan dinh ky 1 tuin/lin véi liéu lwrgng 2 ml/1 ¢6 tac dung 1am cho ciy mép, cao,
ra nhiéu 14, nhiéu ré (chiéu cao ciy dat 9,1 cm, 7,93 li/ciy va 4,6 ré méi/cay) sau 12 tudn nudi trong.

Tir khéa: ciy thude, dinh duéng, Hoang thao Nghé tAm, vuon wom.

Chi s6 phén loai: 4.1

- £ X
Dét van dé

Lan Hoang thao Nghé tam (Dendrobium loddigesii
Rolfe) thudc chi Hoang thdo (Dendrobium) 1a loai lan rung
dep va c6 huong thom, dugc thi truong trong nudc cling
nhu qudc té ra chudng nén co gia tri kinh té cao. Ngoai gia
tri lam canh, loai lan Nghé tam con co6 gia tri duoc liéu rat
16n; toan b cay dugc st dung dé 1am thudc chita bénh ung
thu da day va ung thu phdi, chdng déng mau [1]; ngin ngira
té bao ung thu tuyén giap, ung thu tuyén tién liét, ung thu
thuc quan, ung thu tuyén tuy, diéu tri bénh tiéu duong [2];
¢6 tac dung lam tring da [3].

Do c6 gia tri lon nén loai lan riing Nghé tdm ¢ Viét Nam
dang bi khai thac mot cach qua mirc, c6 nguy co can kiét
trong tu nhién [4].

Hién nay, trén thé gidi da c6 mot sé cong trinh nghién
ctru vé nhan gidng in vitro lan Nghé tdm dugc cong bd
nhu Lu Wenyun, et al. (2004) [5], Bai, et al. (2004) [6], Lu
Zhou, et al. (2015) [7] nhung chua d& cap dén viéc nudi
trong & giai doan vuon wom. Py chinh 14 1y do chung toi
tién hanh nghién ctru nay nham bao tén va phat trién ngudn
gen quy, gop phan thuc diy phat trién kinh té - xi hoi va
bao vé rung.

"Tac gia lién hé: Email: orchidnlai@gmail.com
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Vat liéu va phuong phap nghién ciiu
Vit liéu, dia diém nghién ciru
Vat liéu nghién cuu: cac cay lan Nghé tam in vitro cé

chiéu cao 5-6 cm, ¢ 4-6 14 va 3-5 ré, dugc dung lam nguén
vat liéu cho cac thi nghiém.

Pia diém nghién ciru: Trung tdm Sinh hoc Thuc nghiém
- Vién Ung dung Cong nghé - B6 Khoa hoc va Cong nghé.

Diéu kién nuéi trong

Nha ludi c6 mai che mua va che ludi den, d che sang
>70%, ¢6 nhiét do 25+2°C, d6 am khong khi 70-80%, tudi
phun swong déu 2 lan/ngay.

Phuong phap nghién ciru

Céc cay in vitro sau khi nuéi cay trong phong thi nghiém
dat chiéu cao 5-6 cm, c6 4-6 14 va 3-5 r&, dé binh cay ra
ngoai vudn wom 7 ngay. Cay con duoc rira hét thach, rai déu
trén khay sach dé trong 4 gio, khir tring cay trong dung dich
3 g/l carbendazim trong 5 phut roi trong vao khay hay chau
dat nung véi kich thude chau 8x12 cm.

B6 tri thi nghiém:

a) Anh huong cua thoi vy ra ngdi dén ty 1€ song va kha
nang sinh trudng cia cdy in vitro ¢ giai doan vudn vom:
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Abstract:

Dendrobium loddigesii Rolfe is one of beautiful wild
orchids of Vietnam with highly economical and
medicinal values. In the recent years, the studies on the
cultivation technologies of Dendrobium loddigesii Rolfe
at the nursery stage have been implemented. Results
conducted from these studies showed that, the suitable
planting time was in the Autumn, and the mixture of
Sphagnum moss and pumice stone (50:50 ratio) was
regarded as the best cultivation media proven by high
planlet survival (94%) and healthy planlets (7.8 cm high
with 7.2 leaves/plantlet and 3.9 new roots/plantlet) at 12
weeks after planting. And also, the nutrient substance
coded B1-Thailand at the concentration of 2 ml/l
sprayed weekly made plantlets much healthier, which
is indicated by the plantlet’s high and thick stems with
more newly formed leaves and roots (9.1 cm high, 7.93
leaves and 4.6 new roots per a plantlet at 12 weeks after
planting).

Keywords: Dendrobium loddigesii Rolfe, medicinal plant,
nursery, nutrient.

Classification number: 4.1
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Thi nghiém gdm 4 cong thirc (CT): CT1: vu Xuén (trdong
18/02/2017); CT2: vu Hé (trong 18/05/2017); CT3: vu Thu
(trong 18/08/2016); CT4: vu Pong (trong 18/11/2016).

Gia thé tréng la réu va phun Growmore (30:10:10), lidu
luong phun 1 g/1, phun 7 ngay/lan, phun sau trong 1 thang,
luong 0,5 lit dung dich cho 1 m%5 chau.

b) Anh huéng cua gia thé dén kha ning sinh truéng cta
cdy in vitro ¢ giai doan vudon wom:

Thi nghiém gdm 4 CT: CT1: réu; CT2: xo dira; CT3: réu
+ da bot (50:50); CT4: réu + xo dura (70:30).

Phun Growmore (30:10:10), liéu luong phun 1 g/1, phun
7 ngay/lan, phun sau trong 1 thang, luong 0,5 lit dung dich
cho 1 m%5 chiu.

¢) Anh hudng ciia mot s loai ché phdm dinh dudng dén
kha nang sinh truong cia cdy in vitro & giai doan vudn wom:

Thi nghiém gdm 4 CT: CT1: dbi ching (phun nuéc 13);
CT2: phun Pau trau 502 (30:12:10); CT3: phun Bl Thai
Lan; CT4: phun Growmore (30:10:10).

Ché pham dinh dudng dugc phun dinh ky 7 ngay/lan,
Pau trau 502 va Growmore (30:10:10) phun lidu luong 1
g/, B1 Thai Lan phun 2 ml/l, lugng 0,5 1it dung dich cho 1
m?5 chau.

Theo doi, danh gid theo cdc chi tiéu: do dém céc chi tiéu
sinh trudng, phat trién cua 30 cay/CT thi nghiém. Panh gia
thi nghiém sau 3 thang va s6 liéu dugc theo ddi 30 ngay/lan.
Chi tiéu theo ddi: ty 18 sdng (%), chiéu cao cdy (cm), sb 1a
(12) va s6 r& méi (ré).

Phurong phdp xir Iy s6 liéu: phuong phéap thong ké bang
phan mém IRRISTAT 5.0 va phan mém Excel 2007.

Két qua nghién ciiu va thae luan

Anh hwong ciia thoi vu ra cdy dén ty l¢ sé'ng va kha
nang sinh truong cia cdy in vitro o giai doan vuwon wom

Viée xé4c dinh duoc thoi vu phu hop dé dua cay in vitro
ra vuon wom cé y nghia quan trong, anh hudng truc tiép
dén ty 1¢ sdng ciing nhu kha ning sinh truong cia cay ¢ giai
doan vuon wvom. Trong thi nghiém nay, dé tai di st dung cac
cy in vitro ¢6 chiéu cao 5-6 cm, 4-6 14 va 3-5 r&, duoc trong
trén gia thé réu & cac thoi vu khac nhau. Két qua ¢ bang 1
cho thay: trong 4 thoi vu trong, cay con trong vu Thu co ty
1¢ sdng cao nhat dat 78%, cdy sinh truéng manh nhét (chiéu
cao 7,15 cm véi 6,3 14, 3,5 1é).
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Bang 1. Anh huéng clia thoi vu ra cay dén ty Ié song va kha
nang sinh truéng cta cay in vitro giai doan vudn uom (sau 12
tuan trong).

Thi vu ;l;i)lé song (Cclrnriju cao cay (Sltg)lzi (Sréé)ré méi
Vu Thu (18/8/2016) 78,00 7,15 6,30 3,50

Vu bong (18/11/2016) 62,00 5,60 5,60 2,20

Vu Xuan (18/02/2017) 72,0 6,42 5,80 2,73

Vu He (18/5/2017) 76,00 6,86 6,03 33

Cr% 4,8 3,7 4.4

LSD 0,15 0,24 0,24

05

Cay con ra ngdi vao vu Hé c6 ty 1& sdng va cac chi tiéu
sinh trudng ciing twong dbi cao, ty 1& song 76%, chiéu cao
6,86 cm, sb 14 6,03, s6 ré 3,3. Ra ngdi vao vu Pong, ty 1&
song ctia cdy con thip nhat (62%). Bén canh dé, cac chi tiéu
sinh trudng khac nhu chidu cao cdy, sb 14 cua ciy con & vu
bong ciling kém hon so véi vu Thu va vy Hé. Nguyén nhan
6 thé do vu Pong do am cao, cay co hién tugng théi 14 va
ré. Nhu vy, thoi vu ra cdy thich hop cho lan Nghé tam la
vu Thu.

Anh hwéng ciia gid thé dén kha néing sinh truéng ciia
cdy in vitro ¢ giai doan vwon wom

Trong giai doan vuon wom, cac loai ciy trong khac
nhau doi hoi cac loai gia thé voi cac tinh chat vat 1y va
hoa hoc ciing khac nhau. Nhin chung, gia thé t6t 1a gia thé
¢6 kha nang giir am va thoat nudc t6t, c6 kha ning cung
cap dinh dudng cho cdy con trong giai doan dau dé thich
g dan voi méi truong séng tu nhién. Cay lan Hoang thao
(Dendrobium) sau nudi ciy md yéu cdu d6 4m cao nhung
khong bi ung, nhiét d6 moi trudng khong qua cao, gia thé
sach va c6 kha ning cung cép day di dinh dudng cho cay
con trong vuon wom. Dé xac dinh gia thé phu hop, dé tai
tién hanh thi nghiém ra cdy vao vu Thu va trong trén 4 loai
gia thé khac nhau, két qua duogc trinh bay & bang 2.

Bang 2. Anh huéng clia gia thé dén kha nang sinh trudng clia cay

C6 thé nhan thiy: gia thé khac nhau cho ty 18 séng va
sinh trudng clia cay con in vitro khac nhau. Trén gia thé réu,
xo dira, cac chi tiéu ty 18 séng, chidu cao cay, sb 14, s ré
ctia cdy con déu nam ¢ muc thap. Diéu nay 1a do réu ¢ kha
nang giit nude cao, lam giam do thong thoang ciia gia thé va
gia tang mirc do nhiém nim bénh, gy ra hién tugng théi ra.
Con gi4 thé xo dira lai thoat nudc nhanh nén ciy dé bi mat
nudce, cay yéu 1a nhd mau xanh nhat.

Gia thé hon hop khic phuc duoc nhuge diém cia gia thé
don 18, tao diéu kién thich hop cho viéc thoat nudce, gitt do
am va ho hip, nhimg yéu t6 can thiét cho sinh truéng cia
cay lan con (Xiao va Zhang, 2013) [8]. Trong thi nghiém
nay, hdn hop réu + xo dira (70:30) dem lai két qua twong
dbi tot, ty 1& séng ciia cay con cao (86%), cdy sinh truong
khoe (cao 7,5 cm; 6,55 14/cay, 3,6 ré méi). Hon hop réu + da
bot (50:50) duoc coi 1a gia thé phu hop nhét, thé hién ¢ ty
1¢ séng cua cdy con cao nhat (94%), kha nang sinh truong
cling tot nhét (chiéu cao cdy 7,8 cm vdi 3,9 ré méi va 7,2
la/cay). Véi gia thé nay, sy phdi hop ctia hai gia thé réu +
da bot (50:50) di bd sung uu diém cho nhau, tao diéu kién
cung cip day du dinh dudng cho cdy con, c6 kha ning gii
va thoat nudc tdt, cdy clmg cap, 1a xanh bong, ré& khoe.

Nhu vy, gia thé réu + da bot (50:50) 1a gia thé thich hop
nhat dé chuyén cay in vitro ctia loai lan Nghé tim ra vuon
uom.

Anh hwéng ciia mét sé logi ché phim dinh dwéng dén
kha nang sinh truwong cua cdy in vitro ¢ giai doan vuon
wom

Két qua nghién ctru anh huong ctia mot s6 loai ché pham
dinh dudng khac nhau dén kha ning sinh truong ciia cdy in
vitro giai doan vuon wom duogc trinh bay ¢ bang 3.

Bang 3. Anh hudng ctia mot s& loai ch& phdm dinh dudng khac
nhau dén kha nang sinh trudng cla cay in vitro § giai doan vuon
uom (sau 12 tuan trong).

in vitro & giai doan vuon uom (sau 12 tuan trong). oy nEm Gl RO Rent s
: (cm) (1a) (ré) thai cay
I T I¢ song Chibucaocdy SOIa S0 ré moi N Cay nho, thp va la
Git th ’ ’ % 8 !
id the %) (em) ) td Nude 12 (B/C) 6,00 5,19 1,93 i xanh nhat
Réu (sphagnum moss) 78 7,16 631 343 BI Thai Lan 910 703 460 Cay mip, khoe va
’ ’ ’ 14 mau xanh bong
Xo dira 70 5,80 548 230
Growmore My Cay khoe va la xanh
Réu (sphagnum moss) + da 30:10:10 8,30 748 410 dam
bot (30:50) 94 7,80 720 390 ( ) 4
2 Déu trdu 502 Cay binh thuong va
Réu (sphagnum moss) + xo 730 6,62 3,40 . Y g
diva (70:30) & 7,50 635 3,60 (30:12:10) et
Cr% 47 40 4l &z 48 R
LSD,; 04 048 037 LSD,, 0,23 033 029
TAP CHI
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Két qua thu duoc sau 12 tuan theo ddi cho thay, ciy con
& CT dbi chimg c6 céac chi tiéu sinh truong thap hon so voi
cac CT dugc phun dinh dudng, chiéu cao ciy chi dat 6 cm
v6i 5,79 14, 1,93 r& méi va cay co6 14 nho, mau xanh nhat.

CT phun dinh dudng Dau trau 502 cho ciy sinh trudng
va phat trién & muc trung binh, chiéu cao cay chi dat 7,3 cm,
6,62 14, 3,4 ré moi.

O CT phun dinh dudng Growmore (30:10:10), ciy sinh
truong va phat trién kha tét, thé hién & cac chi tiéu nhu:
chiéu cao cay 8,3 cm; s6 14 7,48 14; s6 r& m&i 4,1 18, cay con
tuong dbi khoe va 1 xanh dam.

Trong s6 cac ché pham dinh dudng phun bo sung, Bl
Théi Lan c6 tac dong tot nhat dén sinh truong va phat trién
clia cdy con, cdy co chiéu cao vuot hon han (9,1 cm), trong
lac cac chi tiéu s6 14, s6 r& méi twong duwong hodc cao hon
chut it so véi CT phun Growmore (7,93 14 va 4,6 ré moi),
cAy map, bo 14 va ré phat trién rat tot. Nhu vay, o giai doan
vuon wom phun ché pham dinh dudng B1 Thai Lan, phun
dinh ky 1 tuan/lan véi liéu lwong 2 ml/1 cho cay sinh trudng
t6t nhat, 14 xanh khoe va bo ré map va dai.

£ ~
Két luan

Tur cac két qua nhan duoc, chung toi rit ra két luan: thoi
vu thich hop dua cay con in vitro ra vuon wom la vu Thu;
gia thé hdn hop réu + dé bot (50:50) cho ty 1& cay sdng cao
nhit (94%). Pong thoi, bo sung ché pham B1 Thai Lan dinh
ky 1 tuan/lan véi lidu luong 2 ml/l ¢6 tac dung lam cho cay
map, cao, ra nhiéu r&, nhiéu 14 (4,60 1€, 7,93 14, cdy cao 9,10
cm).

IS -" e m RN < )
Hinh 1. Cay lan Nghé tam (Dendrobium loddigesii Rolfe) & giai
doan vudn uom. (A) Cay lan Nghé tam trdng trén gia thé réu +
da bot (50:50); (B) Cay lan Nghé tam phun B1 Thai Lan véi liéu

lugng 2 ml/l.
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Anh hwéng ciia diéu kién bio quan lanh
bing cong nghé Hyokan dén chat lwong qué cam
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Tom tit:

Nghién ciru anh hwéng ciia diéu kién bao quan lanh bing cong nghé Hyokan dén chit lwong va giam tén thit sau
thu hoach ciia qua cam dwoe tién hanh trén thye nghiém bio quan cam Valencia 2 tai phong thi nghiém thudc Vién
Nghién ciru va Phat trién Ving. Qua cam dwgc thu hoach véi dd chin vo6 qua 80%. Sau khi so' ché dwoc bao quan
bang hai cong thire (CT): (1) Pdi chirng (PC) dwge bao quan bang ti lanh Sanky nhiét do 2-4°C; (2) Bio quén lanh
bﬁlng cong nghé Hyokan o nhiét d¢ 2°C, dién thé 3.500 V. Qua 4 thang, qua cam dwgc bdo quan bz‘mg ti lanh thwong
co sw suy giam chit lwgng nhanh, dic biét 1a sw suy giam Kkhdi lwgng va chit lwgng cam quan. Qua cam dugc bio
quan bang cong nghé Hyokan han ché hao hut Kkhdi lwgng, giir dwgc d tlro'l, hlr(rng vi, mau sic vo qua va chit lwgng
dinh dudng tot. Vi vay, cong nghé Hyokan dwgc coi 1a cong nghé méi day trién vong trong viéc bao quan lau dai

qua cam.

Tir khéa: bao quan lanh, cong nghé Hyokan, qua cam, Valencia 2.

Chi s6 phén loai: 4.1

Dat van de

Cam, quyt, chanh, budi l1a cay an qua c6 mui chu lyc ctia
nudc ta, c6 lich sir phat trién 1au doi va duoc trong trén khip
céc vung sinh thai ctia ca nude. Trong nhidu thap ky qua,
qua c6 mui ludn 1a mét trong nhitng mat hang xuat khau chu
luc va nhu cau tiéu thu trong nude ciing rat 1on. Cay c6 mii
la loai cay c6 gia tri dinh dudng cao, thit qua c6 chia ham
luong carbonhydrat, protein va chat béo thay ddi tir 4,60-
8,50; 5,80-7,90 va 2,50-9,50 g, cac acid htiu co tir 0,4-1,2%
va trong d6 c6 nhiéu acid c6 hoat tinh sinh hoc cao ctng véi
céc chit khoang va dau thom [1].

Qué cam c6 thoi gian thu hoach rt ngén (35-40 ngay),
dé bi hu hong boi thoi tiét nong trong vu thu hoach, da tao
ra ap luc tiéu thu rat 16m, ddc biét vao dinh vu. Vi vay, viéc
bao quan 14 rat can thiét nhim giam thiéu nhiing thiét hai do
suy giam chat lugng cho ngudi néng dan. C6 nhiéu phuong
phéap bao quan cam dugc ap dung, nhu bao quan ¢ nhiét do
thap, xir Iy hoa chat, phuong phap diéu chinh khi quyén ton
trit. Trong cac phuong phap trén, phuong phép diéu chinh
khi quyén két hop nhiét d6 thap cho thdy nhiéu wu diém,
nhu giam su ton thit khéi lugng, tri hodn qua trinh chin va
giam dugc ton thuorng lanh [2]. Tuy nhién, cac phuong phép
nay chwa du diéu kién dé dam bao an toan vé chat luong cta

"Tac gia lién hé: Email: tthang311@yahoo.com
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qué trong sudt thoi gian bao quan.

Nghién ctru cua Marcilla va cdng su [3] cho théy, diéu
kién nhiét do bao quan c6 anh huong 16n dén huong vi cta
cam Valencia, nhiét d6 cang thip thi thoi gian bao quan
cang dai (2 thang ddi v6i bao quan 5°C, 1 thang dbi voi
bao quan ¢ 15, 20, 25°C), déng thoi cam dugc bao quan
& nhiét do cang cao thi su thay d6i huong vi cang nhiéu.
Theo nghién ctru ctia Nguyén Minh Thiy va Nguyén Thi
My Tuyén [4], sau 30 ngay ton trir thi cam mat bao quan &
nhiét d6 phong (28-30°C) bi hong nhiéu, trong khi bao quan
& nhiét d6 thip (10°C) thi sau 50 ngay chit lugng cam quan
van con duy tri tét.

Cong nghé Hyokan 1a mgt cong nghé bao quan mai cua
Nhat Ban, cai dat dién ap cao v6i cuong do dong dién thap
dé 1am cham qua trinh oxy héa, ngin chin su phat trién cta
vi sinh vat. Cong ngh¢ nay vua duy tri dugc do tuoi cua san
pham, vira ngin ngira nudc dong bang ngay ca khi ¢ nhiét
d6 dong lanh va bao quan trong thoi gian dai. Cong nghé
Hyokan co thé dugc st dung nhu mét container cai tién,
thuan tién cho qué trinh van chuyén san pham trong thoi
gian dai ma van duy tri duoc do twoi, ngon ctia san phdm

[5].

Trong nghién ctru niy, ching t6i tién hanh danh gia anh
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Abstract:

A study on the effects of cold storage conditions applying
the Hyokan technology on the quality and postharvest
losses of oranges was conducted for the preservation
of Valencia 2 oranges at the laboratory of Institute of
Regional Research and Development. Oranges were
harvested with 80% fruit ripening. After preliminary
processing, they were preserved by two formulations:
(1) the control preserved by Sanky refrigerator at
temperature 2-4°C; (2) the studied ones preserved
cold by the Hyokan technology at 2°C and 3,500 V.
After 4 months of the storage, oranges preserved by
the refrigerator often had a deterioration in quality,
especially in terms of weight loss and sensory quality.
Oranges preserved with the Hyokan technology reduced
the weight loss, keeped freshness, flavour, peel colour
and good nutritional quality. Therefore, the Hyokan
technology has been considered a promising new
technology in the long-term preservation of oranges.

Keywords: cold storage, Hyokan technology, orange,
Valencia 2.

Classification number: 4.1
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hudng cia cong nghé Hyokan dén chit lvong cua qua cam
trong qua trinh bdo quan ¢ diéu kién nhiét do thap két hop
voi dién truong.

Poi tuong va phuong phap nghién ciiu
Déi twong nghién civu

Pbi tuong nghién ctiru 1a gibng cam V2 (Valencia 2),
dugc thu hoach ¢ do chin 80% dién tich vé qua chuyén sang
mau vang. Qua cam thi nghiém dugc lya chon dam bao tinh
dong deu vé do chin, hinh dang, kich thudc va loai bo nhiing
qua sau bénh.

Phwong phap nghién ciru

B6 tri thi nghiém:

Thi nghiém dugc bd tri v6i 2 CT nhu sau:

+ CT BC: qua cam dugc boc trong mang HDPE va bao
quan bang tu lanh thuong, nhiét d¢ 2-4°C.

+ CT bao quan bang cong nghé Hyokan: qua cam duoc
boc trong mang HDPE va bao quan bang ti lanh Hyokan c6
nhiét do 2°C, dién ap 3.500 V.

Thoi gian phan tich chét luong qua cam dugc tién hanh
dinh ky 1 thang/lan, thuc hi¢n bao quan sau 4 thang, phan
tich cac chi tiéu nhu su thay d6i mau sac, hao hut khoi lugng,
d6 cung, ham lugng chat kho hoa tan, ham Iugng acid tong
0, ham lugng vitamin C va danh gia chat lugng cam quan.

Ta lanh: lam lanh
bang khi lanh

Khai quat ciu tao

Loai tu lanh thuong
Hyokan: thém vao
trudng tinh dién

Hinh 1. Hinh anh G lanh Hyokan.

Phwong phap phdn tich cac chi tiéu:

- Xac dinh chi s6 mau sic (L, a) bing may do mau sic
cam tay NR3000. Do tai 3 vi tri khac nhau trén qua cam, gia
tri mau sic duoc danh gia theo hé thong CIE (L, a).

- Xac dinh ty 1& hao hut khdi lugng bang phuong phap
can, su dung can phan tich c6 do chinh xac cao. Ty 1¢ hao

M
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hut khéi luong duoc tinh theo CT:

M, -M
X=——"2.100 (%)
M,

trong d6: X (%): hao hut khdi lugng tw nhién & mdi 1an phan
tich; M, (g): khéi luong qua truée khi bao quan; M, (g):
khdi luong qua & cac lan phén tich.

- Ham lugng chit kho tong sé dugc xac dinh bang chiét
quang ké dién tur.

- Ham lugng acid téng s6 chuan d6 v&i NaOH 0,1N.

- Xac dinh ham luong vitamin C biang phuong phap
chuan d6 voi thude thir 2,6-dichlorophenol indophenol.

- Panh gia chit luong cam quan dya vao phuong phap
cho diém theo TCVN 575-2004.

Phirong phdp xir 1y s6 liéu:

S6 liéu dugc xur 1y thong ké bang phan mém Irristat 5.0
va phan mém Microsoft Excel 2007.
Két qua nghién ciiu va thao luan

Anh hwéng cia diéu kién bdo qudin bing cong nghé
Hyokan dén mau sic qud cam

Mau séc 1a mot trong nhiing chi tiéu quan trong lién quan
chat lugng ciing nhu gié tri cia san pham. Két qua danh gia
mau sdc ciia qua cam tir hai CT Hyokan va DC sau 4 thang
bdo quan vé cac chi s0 L, a dugc thé hién ¢ bang 1.

Bang 1. Mau sic clia qua cam trong diéu kién bao quan bing
cong nghé Hyokan.

Chi tiéu CT Thiang0 Thangl Thiang2  Thing3  Théng4
bC 48,40 47,43 46,700 45,98 45,07°
Chisd L HYOKAN 48,40 48,207 47,53 47,17 46,70
LSD (0,05) 1,23 1,09 1,14 0,93
bC 25,43 26,22 26,53 26,66° 26,92°
Chisda HYOKAN 2543 2545 25,56 25,67 25,95
LSD (0,05) 0,72 0,89 0,87 0,91

Trong cung mot cot, cac CT co chi s6 mi khac nhau thi khac nhau co y
nghia & mdc do tin cay 95%.

S liéu trong bang 1 cho thiy, sau 4 thang bao quan, gia
tri L va a clia qua cam bao quan bang cong nghé Hyokan
va di€u kién tu lanh thuong c6 su khac biét ro rét 6 mic y
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nghia 0=0,05. CT BC bao quan bang ti lanh thuong c6 chi
s6 L giam nhanh tir 48,40 xudng 45,07; chi s6 a ting 1én tir
25,43 dén 26,92.

Qua cam bao quan bang cong nghé Hyokan sau 4 thang
bdo quan duy tri mau sic tot cac chi s6 mau sic van gitt
nguyén nhu qua cam tuoi (chi s6 L ¢ giam nhung rat chdm
tir 48,40 xudng 46,70; chi s6 a thay ddi cham tir 25,43 1én
25,95).

Sy tang 1én vé chi sd a, giam chi s6 L 1a do trong qua
trinh bao quan, mau qua c6 xu huéng chuyén tir vang xanh
sang vang dam. CT Hyokan thay d6i cham hon do c6 sy tac
dong cua dién truong lam céac phan tu bén trong qua dao
dong lién tuc va khong lién két v6i nhau, 1am han ché cac
qué trinh ho hap ciing nhu cic trao d6i chét bén trong qua.
Diéu nay da chung minh cong nghé Hyokan c6 tac dung duy
tri mau sic qua tot hon bao quan trong tu lanh thuong.

Anh huong cua diéu kién bdo quan bdng cong nghé
Hyokan dén do cirng qud cam

Sau thu hoach, sy pha v& cAu trac bén trong dan dén
giam d6 cung cua qua cam s€ lam giam di gia tri thuong mai
clia qua cam. Vi vy, cung véi viée theo ddi mau sic qua,
chung t6i da tién hanh xac dinh d¢ cing qua cam, két qua
dugc thé hién & bang 2.

Bang 2. P9 cting clia qua cam (kg/cm?) trong diéu kién bao quan
bing cong nghé Hyokan va CT DC.

CT Thing0 Thingl Thing2 Thing3  Théng4
bC 7,23 7,10 6,99 6,88° 6,77°
HYOKAN 7,23 7,18 7,13 7,08 7,03
LSD (0,05) 0,09 0,11 0,14 0,13

Trong cting mot cot, cac CT c¢d chi s6 ma khac nhau thi khac nhau co y
nghia & mdc do tin cay 95%.

S6 liéu tir bang 2 cho thiy, ¢ hai CT, d¢ ctimg déu giam
xudng sau 4 thang bao quan. Do cting qua cam & CT Hyokan
giam it hon & CT BC, chi giam tir 7,23 kg/cm? xudng 7,03
kg/em?. O CT BC, d¢ clng ciia qua cam giam nhanh hon
tur 7,23 kg/cm? giam con 6,77 kg/cm?. Sy khac nhau giira
hai CT bdo quan la c6 y nghia ¢ d tin cdy 95%. Nguyén
nhan 14 do trong qua trinh bao quan, cac hop chét cao phan
tir tham gia cdu trac thanh t& bao bi phan giai nhu sy thuy
phan protopectin thanh pectin hoa tan, da lam cho rudt qua
tré nén mém hon, bén canh yéu td thily phan ndi tai cua
protopectin thi vi sinh vat gdy théi hong qua ciing gop phan
pha v& cau trac qua. Viéc két hop xir 1y bang nhiét do va
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dién truong trong cong nghé Hyokan c6 tac dung tc ché sy
phat trién cta vi sinh vat t6t hon, han ché qué trinh ho hap
va trao d6i chat, do d6 cdu trac qua duge duy tri. Thém vao
d6, qué trinh nay con c6 tac dung phan phéi lai tuyén tinh
dau trén v6 qua va 1am nhirng vét ran trén biéu bi khép lai,
ddng thoi e ché hoat dong cua enzyme lién quan dén qua
trinh 1am mém qua, gitp qua cam giit duoc trang thai tuoi
sau 4 thang bao quan.

Anh huong cua diéu kién bdo qudn b(ing cong nghé
Hyokan dén sw hao hut khéi lwong ciia qud cam

Trong qué trinh bao quan thudng co su tén that khoi
luong tu nhién, gidm gid tri dinh dudng va gia tri thuong
pham cua qua. Két qua danh gia su hao hut khdi luong qua
duoc thé hién & bang 3.

Bang 3. Su hao huyt khdi lugng clia qua cam (%) trong diéu kién
bao quan bing cong nghé Hyokan va CT PC.

CT Thiang0  Thing1l  Théng2  Thang3 Thang 4
bC 0 1,31 3,42° 5,49° 8,2
HYOKAN 0 0,56 1,48 2,21 2,8
LSD (0,05) 0,19 0,23 0,32 0,35

Trong cung mot cot, cac CT co6 chi s6 mi khac nhau thi khac nhau ¢6 y
nghta § méc do tin cay 95%.

Tir s6 liéu bang 3 cho thdy, & mdi CT, sy hao hut khoi
luong ting dan theo thoi gian bao quan va c6 su bién doi
khéc nhau. O CT DC, hao hyt khdi lugng xay ra nhanh hon
sau 4 thang bao quan (8,2%), & CT Hyokan co su thay ddi
it hon (2,8%).

Trong qué trinh bao quéan, sy ton that khdi lwong qua
thuong ting do qué bi suy thoai, chat nén bi tiéu hao nhiéu
hon. Béng thoi ¢ giai doan nay, hé keo cua té bao bi ldo hoa
cing lam giam tinh hao nudc nén téc d¢ bay hoi nudc ting
lén dang ké 6 CT BC so v6i CT bao quan bang cong nghé
Hyokan. Két qua nay ciing twong tu trong nghién ctru cta
Hamedani va cong su [6].

Anh hwéng ciia diéu kién bdo qudn bang cong nghé
Hyokan dén ham lwgng TSS, acid tozng s6, vitamin C ciia
quad cam

Chét luong cia qua 1a mot yéu té hang déu dé danh gia
gid tri clia san pham dwoc ngudi tiéu dung chip nhan. Két
quéa danh gia ham luong chat kho hoa tan (TSS), ham lugng
acid tong sd, ham luong vitamin C cta 2 CT bao quan dugc
thé hién & bang 4.
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Bang 4. Ham lugng TSS, acid tdng so, vitamin C clia qud cam
trong diéu kién bdo quan bing cong nghé Hyokan va CT DC.

Chi tiéu CT Thing0  Thingl Thing2 Thing3  Thing4
BC 12,52 291°  133% 1357 1392
;’g‘;‘ ligmg  LyOKAN 1252 1287 13000 13,120 1329°
LSD (0,05) 0,08 0,09 0,12 0,14
BC 121 1,12 1,04 0,98 0,89
Ham lugng
acidting  HYOKAN 121 117 1,13 1,09° 1,05°
s6 (TA)
LSD (0,05) 0,05 0,06 0,07 0,07
pC 32,84 2908 2558 1877 1075
Hamluong o an 32,84 G 2906 2819 2437
vitamin C
LSD (0,05) 1,37 1,18 143 0,66

Trong cing mét cot, cac CT ¢6 chi s6 ma khac nhau thi khac nhau c6 y
nghia & mdc do tin cay 95%.

Ham lugng TSS cua cac CT thi nghiém c6 xu hudng
tang Ién, ty 1¢ thuan véi su hao hut khéi luong trong qua. CT
bC tang 11% so voi ban dau; CT bao quan béng cong nghé
Hyokan ting cham hon, ting 6% so v6i ban dau. Hai CT ¢
su khac nhau dang ké & muc ¥ nghia 0=0,05 & thoi diém 2,
3, 4 thang bao quan.

Sau 4 thang bao quan, ham lugng TA cua hai CT ¢6 xu
hudng giam dan, CT PC ham luong acid giam nhanh hon,
giam 26%. CT Hyokan c6 sy gidm nhe, chi giam 13%. Sy
khac nhau ctia hai CT 14 c6 y nghia tai cac thoi diém 2, 3, 4
thang bao quan.

Su gia ting TSS va giam TA ddng thoi ¢ ca CT dan dén
tang chi s6 (TSS/TA) tang tir 10,35 1én 15,64 d6i véi CT DC
va 10,35 dén 12,66 dbi véi CT Hyokan. Tang ty 1& TSS/TA
trong thoi gian luu trir d3 dugc quan sat thiy twong tir trong
cam do Tarocco [7], cam Hamlin va Valencia [3, 8] va trong
budi [9]. Ty 18 TSS/TA cao thudng duoc coi 1a chi s6 chat
luong dbi v6i qua cam, nhung sy gia ting ty 18 nay trong
qua trinh bao quan ciing c¢6 thé kém theo su thay doi ctia mui
vi do sy hinh thanh ethanol trong qua [10].

Tuong ty, s6 liéu & bang 4 cho thiy ham lugng vitamin
C cua hai CT déu giam, CT DC giam kha nhanh, tir 32,84
mg% xudng 10,75 mg% (giam 67% so v6i ban dau), CT
bao quan bang cong nghé Hyokan c6 ham luong vitamin
C giam cham hon, tr 32,84 mg% xuéng 24,37 mg% (giam
26% so v&i ban dau). Cac bao céo khac nhau di chi ra rang,
ham luong vitamin C trong qua thudc ho cam quyt bi mat
di trong qua trinh bdo quan ¢ cac nhi¢t d khac nhau. Trong
truong hop nay, sy phan hity cta vitamin C trong qua c6 thé
duoc giai thich do sy twong tic v6i anthocyanin ¢ nong do
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cao trong qua da lam giam di ham lugng nay [11].

Anh hwong ciia diéu ki¢n bio quéin bang cong nghé
Hyokan dén chit lwong cam quan qud cam

Két qua danh gia cam quan qua cam dugc bao quan theo
CT BC va bao quan bang cong nghé Hyokan sau 4 thang
duoc thé hién & bang 5.

Bang 5. Chat lugng cam quan qua cam sau 4 thang trong diéu
kién bdo quan bang cong nghé Hyokan va CT DC.

T I-I:nh thl‘r.c Trgng théi Mii Vi Bllem trung binh Xép Joai
bénngodi  bén trong ' ¢6 trong lrgng :

Cam tuoi 4,8+0,1 4,840,1 4940,1 48401 19295 Tot

bC 3,640,1 3,940,1 400,  40£0,1 15515 Kha

HYOKAN 4,60, 4640,1 48+0,1  47+0,1 1871 Tét

Hysotng 085 095 12

lugng

S6 lidu tir bang 5 cho thdy, & CT bao quan bang cong
ngh¢ Hyokan, trang thai, hwong vi, mau sic qua cam tot
hon, dat diém danh gi t6t, biéu hién & vo van c6 mau vang
tuoi, bén trong mong nudc, mui thom, vi ngot mat. OCT
DC bio quan bang ti lanh thuong c6 chat lwong cam quan
giam dang ké, va chi dat diém s6 & muc kha. Do d6, viéc
bao quan cam bang cong nghé Hyokan cho thdy hiéu qua t6t
sau thoi gian 4 thang bao quan.

Két luan

Bio quan qua cam Valencia 2 bang cong nghé Hyokan,
mot cong nghé bao quan bang dién trudng cua Nhat Ban
& nhiét do 2°C, dién ap 3.500 V cho chat lwong qua cam
t6t hon so voi bao quan trong ti lanh thuong & nhiét do
2-4°C. Qua cam dugc bao quan bang cong nghé Hyokan sau
4 thang van giit dugc mau sic vo qua, do cing qua giam
cham, han ché dugc cac bién d6i hoa 1y nhu hao hut khéi
luong it hon (chi 2,8%), ham lugng TSS tang cham (6%),
ham luong acid giam nhe (13%), ham lugng vitamin C gidm
cham (26%), dic biét chat lwong cam quan van duy tri &
mirc d9 tét.
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Cong nghé Hyokan 1a mot cong nghé méi c6 thé dung
dé kéo dai thoi gian bao quan, duy tri chét luong qua nham
lam tang gia tri va kha nang ti€u thu trong nudc cling nhu
xudt khau ra thi truong thé gisi.
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Anh huéng ciia mot 50 yéu to méi truong
dén qua trinh nhan giong Spirulina platensis nwoc lo
phuc vu san xuat sinh khoi tai tinh Thanh Hoa

Tran Bio Tram", Nguyén Thi Hién', Phan Xuén Binh Minh', Nguyén Thi Thanh Mai', Truwong Thi Chién’,
Pham Hwong Son?
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Tém tit:

Két qua khao sat mot so yéu t6 anh hwéng dén qua trinh nhan giong ¢ hé théng nudi kin 6 suc khi phuc vu san xuit
cuia hai chiing Spirulina platensis thu thiap tai Thanh Héa (TH) va Binh Thuin (BT2) da cho thfiy, ca hai chiing déu
sinh truéng tét trong méi trwong nwée lo voi pH cao (10 véi chiing TH va 9,5 v6i ching BT2). Nhiét @ thich hop
trong diéu ki¢n phong nhin giéng khoang 30°C cho ci 2 chiing thi nghi¢ém. Véi chu ky chiéu sang:tdi 1a 12:12 giv
thi cwong d9 anh sang thich hop cho chiing TH va BT2 1a 4.000 va 3.000 lux, sinh khoi cuc dai 6 ngay nudi thir 8 véi

méit dj quin thé (OD_) twong img dat 1,42 va 1,33.

Tir khéa: nhan giéng, nwéc lg, sinh khdi, Spirulina, Thanh Héa.

Chi s6 phén loai: 4.5

Pat van de

Spirulina (Arthrospira) 14 vi khuan lam dang soi da bao,
¢6 thé sdng ¢ nhitng méi truong khic nghiét ma khong thich
hop cho céac loai vi tao khac, tao thanh quan thé trong cac
hd nudce ngot, nudc lg va mot s6 moi truong nudc man,
cha yéu 1a ¢ cac hd nude mudi kiém [1]. Mic du da dugc
sir dung tir rat 1au nhung chi dén nhitng nam 70 cia thé ky
trude ngudi ta mai tap trung dau tu nudi trong Spirulina trén
quy md 16n ciing nhu nghién ctru vé thanh phan dinh dudng
va tng dung cta nd. Nghién ciru thanh phan hoa hoc cho
thdy, tao Spirulina c6 chira téi 55-70% protein, giau axit béo
(trong d6 chu yéu 1a axit y-linolenic), vitamin va khoang vi
luong [2, 3] . Chinh vi vy, tir 1au Spirulina da duge sir dung
dé b6 sung cho co thé nhiéu chit dinh dudng can thiét, giup
cai thién tinh trang suy dinh dudng va diéu tri bénh béo phi,
tang cuong strc khoé, ting strc dé khang cho co thé, chong
stress va chdng 130 hoa. Hién nay, cic san pham tir Spirulina
da duoc st dung & nhiéu nudce trén thé gidi, va dugce cac to
chte qubc t& nhu FAO, WHO cong nhén 14 thuc phim bd
dudng va khuyén dung.

Trong san xuét sinh khdi Spirulina, gidng 13 yéu té dau
tién duoc cac nha san xuét lya chon khi tién hanh nudi tréng.
Bén canh d6, viéc xac dinh cac diéu kién thich hop dé nuéi
Spirulina luon dugc cic nha san xuat uru tién quan tim, trong
d6 quan trong nhat 14 cac yéu té vé dinh dudng, nhiét do va

‘Tac gia lién hé: Email: trantram_74@yahoo.com
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anh sang [4]. O Viét Nam, viéc nudi Spirulina bang nude
lo hay nu6c bién da duoc trién khai tai Cong ty CP Long
Phu, bude dau mang lai ngudn thu cho doanh nghiép va tao
sinh ké cho nguoi dan trén dia ban xa Quang Thai, huyén
Quang Xuong (Thanh Héa). Chinh vi vay, viéc nghlen cuu
hra chon giong cting nhu cac dleu kién nhan nudi giong so
cép ban dau phuc vu cho san xuét sinh khdi Spirulina nuée
1o s& mo ra mot hudng phat trién nong nghiép bén viing cho
cac ving ven bién Viét Nam.

Doi tuong va phuong phap

Hinh 1. Khu thuc nghiém nhan giong Spirulina tai Cong ty CP
Long Phu.
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Effect of some factors on the
cultivation of Spirulina platensis
in brackish water for biomass
production in Thanh Hoa province
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Abstract:

The result of investigating some factors affecting the
cultivation of two Spirulina platensis strains collected in
Thanh Hoa (TH) and Binh Thuan (BT2) provinces in
the close system form with aeration showed that both
the strains could grow well in brackish water with high
pH values (10 for TH and 9.5 for BT2). The suitable
temperature in the laboratory condition was about 30°C
for both the strains. With the light:dark cycle of 12:12
h, the appropriate light intensity was 4,000 lux for those
in TH and 3,000 lux for those in BT2, and the maximum
biomass expressed by the optical density at wavelength
of 560 nm reached 1.42 and 1.33 for the two strains in
the 8™ day, respectively.

Keywords: biomass, brackish water, cultivation,

Spirulina, Thanh Hoa.
Classification number: 4.5
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Déi twong nghién cuu

Gidng Spirulina platensis dugc thu thap tai Thanh Hoa
va Binh Thuan (ky hi¢u lan lugt 1a TH va BT2). Nghién ctu
duoc thuc hién tai Cong ty CP Long Phu - xa Quang Thai,
huyén Quang Xuong (Thanh Hoa).

Hién tai, Cong ty CP Long Phu dang tién hanh nuoi
thucmg mai Spirulina v6i ngudn nude bién pha loang 5%0,
dé thuan loi cho viée trién khai img dung cac ngudn gidng
moi thu thap trong san xuat tai Cong ty, nhom nghién cuu
cling da str dung nudc bién pha lodng t6i d6 man 5%o , moi
truong dinh dudng bo sung 1a Zarrouk cai tién.

Bé tri thi nghi¢m

Tao S. platensis dugc nhan nudi trong hé thong chai
nhya 1,5 I (dang kin) ¢6 suc khi véi mat do giéng ban dau
c6 mat do quang (Optical Density - OD) dugc do ¢ budc
song 560 nm (0D, ) 12 0,2. Vi mdi yéu 6 anh huong toi
qué trinh sinh truéng va phat trién cua tao, chung t6i b tri
cac cong thire thi nghiém khac nhau, bao gom:

+ Anh huéng cia nhiét do: dugc bd tri 5 cong thirc véi
dai nhiét do 1a 15, 20, 25, 30, 35°C (+1°C).

+ Anh huong ctia pH: dugce bé tri 5 cong thirc véi dai pH
1a8§,8,5,9,9,5, 10.

+ Anh huéng cta cudng do chiéu sang: sir dung dén
huynh quang 4nh sang trang chiéu sang 4 cong thic voi
cuong do anh sang l1a 2.000, 3.000, 4.000 va 5.000 lux.

+ Anh huéng cua thoi gian chiéu sang: dugc bd tri véi 3
cong thirc ¢6 chu ky chiéu sang trong ngay: 8, 10, 12h.

Phuwong phdp thu thip va xir Iy so liéu

+ Danh giad sinh truong cua tao S. platensis dugc xac
dinh dya vao mat d quang hép thu ¢ budc song 560 nm.
Theo dbi téc do sinh truong cua dich nudi cay 1 ngay/lan
lién tuc trong 10 ngay. Mdi nghiém thirc duoc thyuc hién véi
3 1an lap lai.

+ Xu ly s6 liéu: mau thi nghiém dugc phan tich lap lai 3
lan va iy két qua trung binh (trung binh + SD). Qua trinh
xtr ly s0 liéu dugce thuc hién trén phan mém Excel 2007.

Két qua va thao luan
Anh hwéng ciia nhiét dp

Nhiét d¢ anh hudng dén qua trinh sinh truéng cua tao
thong qua tic dong dén qua trinh trao d6i chéat dién ra
trong té bao va n6 1a mot trong nhitng yéu té chinh dicu
khién su phét trién cta Spirulina. Két qua nghién ctru cho
thay, nhiét do c6 anh huong rd nét dén sinh truong cia ca
2 chung TH va BT2: ¢ khoang nhiét d§ 15-20°C, tdo sinh
truong va phat trién cham hodc chét (6 ngudong 15°C).
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Trong khoang 25-35°C tao sinh trudng t6t va sinh khoi cuc
dai déu dat 6 ngay nudi thur 7-8 (hinh 2).

14 —15°C

20°C =#=25°C =¢=30°C =#=35°C

1 2 3 4 5 6 7 8 9 10
Thoi gian (ngay)

7] —t=15°C 20°C =A=25°C =¢=30°C =%=35°C

1 2 3 4 5 6 7 8 9 10
Thoi gian (ngay)

Hinh 2. Anh huéng nhiét do nuéi cay dén sinh truéng S. platensis.

Tuy nhién, & ngudng 30°C dudng cong sinh trudng cua
ca 2 chung TH va BT2 déu vuot troi hon so véi & mire 25 va
35°C, dat cyc dai ¢ ngay nu6i thir 8 (OD,,, lan luot dat 1,29
va 1,20). Két qua thu duoc trong nghién ctru cting tuong
ddng voi két qua cong bd ciia Hu (2004) cho thiy tao c6 thé
séng 0 dai nhi¢t do tir 20-40°C [5], hay Danesi va cong su
(2001) ciing xac dinh duoc nhiét d6 ti wu cho ting truong
cua Spirulina 1a 30°C [6].

Két qua thu dugc cho thay, & nhiét do thap, hoat tinh
quang hop cua tao thip, dan dén sinh truong va phat trién
cham, khi nhiét d6 ting, cudng d6 quang hop ting din dén
sinh trudng cda tao ting. Tuy nhién, khi nhiét d¢ tang 1én
qué nhiét do t6i thich ciia tao s& lam giam hoat tinh quang
hop va dan dén ngimg han quang hop [7]. Mot nghién ciru
khéc cta Vonshak va cong su (1982) cho thay, khi nhiét do
cao tao sir dung nhiéu ning lwong du trit nhu cacbohydrate
dé ting hoat dong ho hap trong chu ky téi dan dén lam giam
trong lugng cua té bao [8].

Anh hwong ciia pH

Vi chi Spirulina khi pH qua cao hay qua thap s& 1am trc
ché qua trinh diéu hoa ap suat tham thau, quang hop va trao
d6i chat cua tao [9]. Tuy nhién, gia tri pH tdi wu cho ting
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truong cua tao phu thudc vao nhiéu yéu té nhu gidng, didu
kién nhan nuodi. Chinh vi vay, trong nghién ctru ching t6i
tién hanh xac dinh pH thich hop cho tung chung tdo trong
diéu kién nhan nudi tai Céng ty CP Long Phu, tinh Thanh
Hoa (hinh 3).

=4=pH-8
1,6
14
1,2

1
08
0,6
04
02

2 3 4 5 6 717 8 9 10
Thoi gian (ngay)

PH -85 ==pH -9 =%=pH -9,5 =¥=pH - 10

OD560

4 =#=pH-8 == pH -85 =he=pH -9 ==pH - 9,5 =¥=pH - 10

0 T T T T T T T T 1

12 3 4 5 6 7 8 9 10
Thoi gian (ngay)

Hinh 3. Anh huéng ctia pH méi trudng dén sinh trudng S. platensis.

Két qua trén hinh 3 cho thiy, ciing giéng véi cac loai
thudc chi Spirulina néi chung, ca 2 ching tdo thuc nghiém
déu co thé sinh trudng va phat trién ¢ pH 8-10. Tuy nhién,
v6i ching TH, & ngudng pH 10 tio phat trién tét hon
so voi khoang pH 8-9,5, va mat do quan thé dat cuc dai
(OD,,=1,33 ¢ ngay nu6i thu 8). V6i chung BT2, tao phat
trién tot nhat & pH 9,5, tiép d6 1a pH 9 va thoi gian dat sinh
khdi cuc dai & pH 9,5 (OD,=1,27 ¢ ngay nudi thi 8).

Két qua nay ciing pht hop véi cac cong bd trude day,
nhu nghién clru cua Belkin va cong su (1971) da xac dinh
pH t6i uu cho sinh trudng cua S. platensis nudi trong moi
truong Zarrouk (voi ngudn N bo sung 1a NaNO, 29,4 mM)
tir 9-9,5 [10], hay vé6i ching S. platensis (An D) nudi trong
moi truong Zarrouk ¢4 ham lugng NaHCO, 18 g/l, 0 médn
1%o cho sinh truong tot nhat & pH 9 [10]. Trong khi & do
man cao 15-25%o, chung S. platensis cua Truong Pai hoc
Nha Trang cho két qua sinh truéng tot hon ¢ pH 9-9,5, hay
nhu chang Spirulina sp. (Trudng Pai hoc Can Tho) thi pH

a1
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9 1a diéu kién tot nhat cho su phat trién sinh khoi cling nhu
tich lity chlorophyll va carotenoid cua loai tdo nay... [11,
12].

Anh hwong ciia cwong dp chiéu sing

Ciing nhu céc co thé c6 kha niang quang hop noéi chung,
anh séang 1a ngudn ning luong chinh cho qua trinh san xuét
sinh khdi vi tio. Trong d6, cudng do anh sang 1 yéu t6 c6
anh huong truc tiép dén cuong do quang hop, nhét 13 trong
diéu kién mat do tao dat cao [13].

18 1 —0=2.000 lux 3.000 lux ==4.000 lux ===5.000 lux
14
1,2
o
08
© 106
S
0,4
0,2 )
0 —
12 3 4 5 6 7 8 9 10
TH Thoi gian (ngay)
14 1 #2000 lux 3.000 lux ==4.000 lux ==5.000 lux
12 —y
1
08
8 0,6
04
0,2 )
0 T T T T T T T T ]

1 2 3 4 1 8 9 10

56
BT2 Thit gian (ngiy)

Hinh 4. Anh huéng ctia cuong do chiéu sang dén sinh truéng S.
platensis.

Két qua nghién ctru cho thdy, véi chung TH, & cudng
d6 anh sang 4.000 lux, tao sinh trudong va phét trién tot
nhit, mat do quan thé dat cao nhit & ngay nudi thu 8
(OD,,,=1,40), con ¢ ngudng cuong do anh sang 2.000 lux
tao sinh truong va phat trién kém hon. Véi ching BT2, tao
sinh truong t6t nhat & cuong do sang 3.000 lux (dat cao
nhat & ngay nudi thir 8 véi OD, =1,29), tiép d6 1a ¢ cuong
do chiéu sang 4.000 lux, 5.000 lux, con ¢ cuong do 2.000
lux sinh trudng ciia tio phat trién cham nhét (hinh 4). Diéu
nay co thé giai thich 1a do, v&i cuong d6 anh sang thap
(2.000 lux) trc ché sinh truéng cia tao va trd thanh yéu
t6 giGi han, trong khi cuong d anh sang cao (5.000 lux)
va ¢ giai doan ban dau mat do tao con thép, thi anh sang
qua manh s& gy t6n thuong tao, anh huong dén cac sic to
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quang hop nhu chlorophyll, phycocyanin, va bit dau xuét
hién hién twong trc ché quang hop c6 thé 1am tao chét hodc
lam giam nang suat [14].

Anh hwong ciia thoi gian chiéu sang

Bén canh cudng do chiéu sang, thoi gian chiéu séng
ciing anh hudng rat 16n dén qua trinh quang hop. Chinh vi
vay, viéc nghién ciru chu ky chiéu sang thich hop cho nudi
Spirulina ciing 1a dir 1iéu quan trong khi ing dung trong san
xudt & didu kién ngoai troi phai phu thudc hoan toan vao
thoi gian chiéu sang tu nhién.
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Hinh 5. Anh huéng ciia thoi gian chiéu sang dén sinh trudng S.
platensis.

Hinh 5 biéu dién téc do sinh truong cta 2 chung TH
va BT2 & cac chu ky chiéu sang khac nhau. Di voi ca 2
chung TH va BT2, thoi gian chiéu sang 8h/ngdy tao phat
trién chdm hon hin so véi chu ky chiéu sang:tbi 1a 10:14
dén 12:12 gi0, mat do quﬁn thé dat cuc dai & ngay nudi thu 8
v6i chu ky chiéu sang:t6i 1a 10:14 va 12:12 gio, 0D, tuong
ung dat 1,40 va 1,42 (ching TH) va 1,33 (ching BT2). Nhu
vay, ¢ thé thay, khi rat ngin thoi gian chiéu sang da anh
huéng dén qua trinh quang hop ciia tao, ddn dén sinh truong
clia tao bi giam sut. Thoi gian chiéu sing cang dai thi ning
sudt tao Spirulina cang cao, niang suat tao dat cao nhat khi
chiéu sang lién tyc [15].
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Keét luan

Trong diéu kién phong nudi tai Céng ty CP Long Pha
(Quang Xuong, tinh Thanh Hoa), két qua thir nghiém cho
thdy ca 2 ching S. platensis TH va BT2 déu c6 thé sir dung
cho nhan gidng tio nude lg phuc vu san xuét sinh khdi. Dicu
kién nhan giéng thich hop voi ching TH 1a: nhiét do nubi
cdy 30°C, pH moéi truong 10, cuong d6 anh sang 4.000 lux,
chu ky chiéu sang:t6i 1a12:12 gid cho sinh khdi dat cyc dai
0 ngay nudi thr 8 (OD,=1,42). V6i ching BT2 nhigt do
nuoi cay thich hgp 30°C, pH méi truong 9,5, cuong do anh
sang 3.000 lux va thoi gian chiéu sang:tdi 1a 12:12 gio cho
sinh khéi cao nhit & ngay nuéi thtr 8 (0D, =1,33).
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Tom tit:

Trong nghién ciru nay, cic tic gia tién hanh nhén giéng in vitro cdy Saim cau théng qua phwong phap nudi ciy dinh
sinh truéng, két qua cho thiy trén méi truong MS + 30 g/1 sucrose + 5,5 g/1 agar + 200 ml/l nwée dira + 1 g/l than
hoat tinh + 1,5 mg/l TDZ + 0,5 mg/l IBA + 1,0 mg/1 AgNO, + 50 mg/l tao Spirulina 1a thlch hop nhit cho nhan nhanh
chdi in vitro, véi s6 chdi 20,8 chdi/mau va 5,2 1i/ciy, sau 6 tudn nudi ciy. Ty 1¢ chdi ra ré cao nhit, chit lwgng b ré
tot nhat trong méi troweong MS + 30 g/1 sucrose + 5,5 g/1 agar + 200 ml/l nwée dira + 1 g/l than hoat tinh + 0,5 mg/l
IBA. Hon hgp dit mun + vun xo dira (ty 1¢ 70:30) dwoc xac dinh 1a gia thé phut hop nhit cho sinh truéng ciia cdy con
trong vudn wom, sau 10 tudn nudi trong, ty 1¢ sdng dat 98%, chiéu cao cdy dat 16,6 cm, 6,9 la/ciy va 6,3 ré mai/cay.

Tir khéa: cay thudc, dinh sinh trudng, gia thé, SAm cau, s6 choi.

Chi s6 phén loai: 4.6

- 4 by
Dt van dé

Sam cau (Curculigo orchioides Gaertn.) thugc ho Sam cau
(Hypoxidaceae) 1a cay thudc quy dwoc sir dung phd bién trong
y hoc b truyén An Do, Pakistan, Trung Quéc va Viét Nam.
Sam cau co tac dung chita bénh vang da, hen suyén, lam thudc
bd, ngin ngira lodng xuong, tri d4i thao dudng [1], chong ung
thu [2]..., chita bénh huyét tring [3]; chita v6 sinh, nam gidi
tinh lanh, liét duong, té thép, dau lung, vién than man tinh,
viém khdp, suy nhuge co thé loét da day ta trang, tiéu chay,
huyét ap cao.. - [4]. Do nhu cau sir dung dugc liéu tang manh
trong thoi gian gan ddy nén cdy Sam cau bi khai thac 6 at, dan
dén nguon nguyén liéu dang trd nén can kiét. Mat khac, ving
phéan bd ciia Sam cau bi khai thac triét dé khién loai cay nay roi
vao tinh trang gan nhu mat dan trong ty nhién, dugc dwa vao
Sach Do Viét Nam [5] va Danh luc d6 cta IUCN [6]. V1 vay,
viée tién hanh nghién ciru nhan gidng Sam cau, san xuét cay
glong dé tao ra nguon dugc liéu phuc vu cho linh vuc y hoc va
my phdm 13 van dé rt can thiét.

Cho dén nay, cac nghién ctru vé nudi cay Sam cau chu yeu
tir mé 14, nuéi cdy tir dinh sinh truong van con rat han ché.
Trong bai bao ndy, chung t6i trinh bay két qua nghién ctru
nhan nhanh Sdm cau bing phuorng phap nu01 cay tu dinh sinh
trudng, nhdm gop phan bao ton va phat trién loai duoc lidu quy
cua Viét Nam.

"Tac gia lién hé: Email: orchidnlai@gmail.com
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Vat liéu va phuong phap nghién ciiu
Vit ligu, dia diém nghién ciru

Vit liéu nghién ciru: nguyén ligu ding trong nhan gidng
1a cay Sam cau dugc thu thip & Son La, mau dugc rira sach
bang nudc xa phong, sau do khir tring bing dung dich NaOCl
2% trong 15 phut va rira lai nhiéu 1dn bang nudc cit vo tring.
Mau dugc cit ldy dinh sinh truong va cdy trén moi trudng MS
(Murashige & Skoog, 1962) bd sung 30 g/l sucrose, 5,5 g/l
agar, 200 ml/l nudc dura, 1 g/l than hoat tinh, 1,5 mg/l TDZ, pH
5,5. Nhirng chdi non tai sinh tir cac dinh sinh truong duoc ding
lam nguén vat li¢u cho cac thi nghiém.

Bia diém va thoi gian nghién ciru: Phong nudi cdy mo cua
Trung tam Sinh hoc Thuc nghiém, Vién Ung dung Cong nghé,
B& KH&CN. Thoi gian nghién ctru: 01/2017-8/2018.

Diéu kién nudi cdy: thoi gian chiéu sang 10 gio/ngay, cuong
do anh sang 2.500 lux, nhiét d§ 25+2°C va do am khong khi
70-80%. Trong cay trong nha ludi ¢ mai che mua va che ludi
den, do che sang >70%, tu6i phun swong déu 2 1an/ngay.

Phuwong phap nghién ciru

Phuwong phdp nhdn nhanh choi: é khao sat kha nang nhan
nhanh choi, cac choi non tai sinh tir cac dinh sinh truong dugc
cay trén moi truong co ban MS + 30 g/1 sucrose + 5,5 g/1 agar
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Abstract:

In this study, authors propagated Curculigo
orchioides Gaertn plants using the apical meristem
culture method. The results indicated that: the most
appropriate medium for multiplication of shoots was the
MS medium supplemented with 30 g/1 sucrose + 5.5 g/1
agar + 200 ml/l coconut water + 1 g/l activated charcoal
+ 1.5 mg/l TDZ + 0.5 mg/l IBA + 1.0 mg/l AgNO, + 50
mg/l Spirulina algae, with the results of 20.8 shoots/
explant and 5.2 leaves/plantlet after 6 weeks of culture.
Root formation of shoots carried out on the MS medium
supplemented with 30 g/1 sucrose + 5.5 g/1 agar + 200
ml/l coconut water + 1 g/l activated charcoal + 0.5 mg/1
IBA gave the best result. In nursery, a mixture of humus
+ coconut fiber powder (70:30 ratio) was regarded as the
best subtrate due to the high survival rate of plantlets
(98%) and healthy plantlets (16.60 cm high with 6.9
leaves and 6.3 new roots/a plantlet) at 10 weeks after
planting.

Keywords: apical meristem, Curculigo orchioides Gaertn.,
medicinal plant, shoot number, substrate.

Classification number: 4.6
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+200 ml/l nuéc dira + 1 g/l than hoat tinh + 1,5 mg/l TDZ, b6
sung IBA (0-2,0 mg/1); 0,5 mg/l IBA + phloroglucinol (PG)
(0-2 mg/1); 0,5 mg/l IBA + AgNO, (0-2 mg/l); 0,5 mg/l IBA +
1,0 mg/l AgNO, + tdo Spirulina (0-100 mg/1).

Phurong phap nghién curu tao cdy in vitro hoan chinh: céc
chdi Sam cau in vitro ¢6 2-3 14, chdi chua c6 ré, choi khoe
manh duoc tich ra va cdy sang moi truong ra ré c6 bd sung IBA
O cac nf)ng do 0; 0,5; 1,0; 1,5; 2 mg/l, 30 g/1 sucrose, 5,5 g/1
agar, 200 ml/l nu6c dira, 1 g/l than hoat tinh, pH 5,5 dé khao sat
kha ning hinh thanh ré.

Phuwong phdp dwa cdy in vitro ra vuon wom: cac cay in
vitro sau khi nudi ciy trong phong thi nghiém dat chiéu cao 6-7
cm, ¢ 3-4 1a va 5-7 ré dé binh cAy ra ngoai vuon wom 5 ngay.
Cay con dugc rura hét thach, rai déu trén khay sach dé trong 1
gio, 101 trong vao chau nhua kich thude 12x18 cm trén cac gia
thé: vun xo dira, d4t mun, ba duoc liéu (cay Atiso), dAt man +
vun xo dira (70:30), dé khao sat kha ning sinh truong cua cay
in vitro & giai doan vuon wom. Céc thi nghiém dugc bd tri theo
kiéu khdi ngau nhién day dii v6i 3 1an nhéc lai.

Theo déi, danh gid cdc chi tiéu: mdi cong thirc thi nghiém
cdy 30 mau, sau 6 tudn nudi cdy tién hanh thu thap sb liéu, chi
tiéu theo doi la s0 chf)i/mau chiéu cao chéi (cm), Chiéu cao cay
(cm) s6 14 (14), s6 ré (re) chiéu da1 re (cm). Ty 1€ song (%),
chiéu cao cdy (cm), so 1a (1a) va s6 1& méi (r8) duoc danh gia
sau 10 tudn nudi trong.

Phwang phap xir Iy 50 ligu: 50 liéu dugc xir 1y theo phuong
phép thong ké bing phin mém IRRISTAT 5.0 va phin mém
Excel 2007.

Két qua nghién ciiu va thao luan

Nghién ciru nhin nhanh chéi

Anh hwong cia 16 hop (TDZ + IBA) dén kha néng nhin
nhanh choi cdy Sam cau:

Bang 1. Anh huéng ctia t6 hgp (TDZ + IBA) dén kha ning nhan
nhanh chéi Sam cau (sau 6 tuan nudi cay).

Chit diéu tiét

::,l,l;/lt)mmg (Sc‘;lg'i‘)‘" (Sl‘af)la/ ehOL oy it hrgmg chdi

TDZ IBA

1,5 0,0 4,9¢ 2,6° Chdi nho, 14 bé

1,5 0,25 6,10 2,9° Chbi nho, 14 xanh

15 0,50 8,0 3,9° Chdi binh thudng, 14 xanh
1,5 0,75 6,3 gls: Chbi nho, 14 xanh

1,5 1,0 5,60 2,7 Choi nho, 14 mau vang nhat
LSD, 041 0,43

CV% 36 46

Ghi chd: nén moi trudng MS + 30 g/1 sucrose + 5,5 g/1 agar + 200 ml/| nudc
dia + 1 g/l than hoat tinh + 1,5 mg/l TDZ. Trong cung mot cot, cac cong
thic co chi s6 ma khac nhau thi khac nhau c6 y nghta & méc do tin cay 95%.
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Trong nhan gidng in vitro, nhiéu loai cy trong chi phtt hop
v6i cac chét thude nhom cytokinin, nhung c6 nhiéu loai khi
két hop cac chét didu hoa sinh truong giita nhom cytokinin
va auxin thi ndng cao hiéu qué trong nhéan giéng. Dé tim hiéu
anh huong ciia Auxin dén qua trinh nhan nhanh chdi c6 su
twong tac véi TDZ, d& tai tién hanh bd sung IBA véi cac
ndng d6 khac nhau vao méi truong MS + 30 g/1 sucrose +
5,5 g/1 agar + 200 ml/l nuéc dira + 1 g/ than hoat tinh. Két
quéa duoc trinh bay ¢ bang 1 cho thiy, sy két hop giita TDZ
va IBA c6 anh hudng tich cuc 1én qua trinh hinh thanh choi
va sinh trudng cta chdi cdy. IBA ¢ ndng d6 0,5 mg/l két hop
voi 1,5 mg/l TDZ 1a tot nhét, vai sé chdi 1a 8 chdi/mau va 3,9
1a/cay, chdi cdy xanh va sinh truong tt. Diéu nay cho thiy,
khi tang ndng do IBA két hop vai 1,5 mg/l TDZ di kich thich
sy hinh thanh chdi cdy va sinh truong ciia chdi cay, qua ddy
cling cho thay, su két hop ciia TDZ va IBA c6 sy twong tac
nang cao hiéu qua trong nhan giéng in vitro cdy Sam cau. Khi
tang nong d6 IBA 1én 1 mg/l s6 chdi va sb 1a giam déan, tham
chi nhiitng chdi tao ra nho, thap va khong dong déu, ¢6 thé do
IBA & ndng do cao s& gdy tc ché sy tai sinh ctia mau.

Anh hweéng cia phloroglucinol (PG) dén kha nang nhdn
nhanh chéi Sam cau: theo Kim, et al. (2007) [7] khi bd sung
PG vao mdi truong nudi cdy di giam ty 16 miu héa ndu va
tang s6 luong chdi. Pé ngin ngira hodc giam ty 1& mau tiét
phenol va ting sd lugng chdi, chung t6i tién hanh bd sung PG
vao méi truong nudi cdy MS + 30 g/1 sucrose + 5,5 g/1 agar

Két qua ¢ bang 2 cho thay, PG ¢6 tac dung tot d6i véi qua
trinh hinh thanh chdi va sinh truong ciia chdi cdy. B6 sung
PG & ndng 1 mg/l cho s6 chdi, chidu cao chdi, s6 1a/chdi dat
cao hon ca vai 13,1 chdi va 4,5 14, trong khi ddi chimg moi
truong khong bd sung PG chi dat 7,9 chdi va 3,93 14. Khi
tang nong do 1én qua 1 mg/I PG nhén thay sb chdi, chiéu cao
cua chdi giam xudng theo chiéu ting cua PG. Piéu nay ¢
thé do ndng do PG cao quéa da gy tc ché dén kha nang nhan
nhanh chdi Sam cau. Cu thé, & nong d6 2,0 mg/l ty 1& hinh
thanh chdi giam xudng chi dat 8,2 chdi va 3,4 14, chét luong
chdi kém, chdi manh.

Anh huong ciia AgNO, dén kha nang nhdan nhanh choi
Sam cau: cac ion bac dudi dang nitrate (AgNO,) c6 anh
hudng truc tiép hodc gian tip dén qua trinh phat sinh co
quan sinh phdi, ra ré in vitro, cim ung ra hoa, ra hoa sém,
kiém soat hién tuong rung 14 thong qua viéc tic ché hoat dong
cua ethylene va han ché mau tiét phenol [8]. Trong nghién
cliu nay, dé tai da bd sung AgNO, ¢ cac néng do (0,5; 1,0;
1,5; 2,0 mg/l) vao moi trudong nudi cay MS + 30 g/1 sucrose
+ 5,5 g/1 agar + 200 ml/l nudc dua + 1 g/l than hoat tinh +
1,5 mg/l TDZ + 0,5 mg/l IBA. S liéu & bang 3 cho thiy, bd
sung AgNO, da khic phuc van dé tiét phenol va ting s6 luong
choi, ngan ngtra hodc giam ty 1¢ mau hoa nau.

Bang 3. Anh hudng ctia AgNO, dén kha nang nhan nhanh chéi Sam
cau (sau 6 tuan nudi cdy).

Nong d)AgNO, ~ Sbchdi S 14/chdi

+200 ml/l nude dira+ 1 g/l than hoat tinh + 1,5 mg/l TDZ +  0n) ©hd) () Chit lrgng chdi
0,5 mg/l IBA va b6 sung PG ¢ nong do (0-2 mg/l), két qua -
o b At s A B ol
du oc t tinh b éy & ban g 2 0,0 (b/C) 7.8 3,90 Choi binh thuong, 14 mau xanh
0.5 1510 46° Chdi to, 4 mau xanh
Bang 2. A\nh hudng cta phloroglucinol (PG) dén kha nang nhan 1,0 17,8 4.9 Chdi xanh dim, khée manh
nhanh choi Sam cau (sau 6 tuan nudi cay). N
1,5 12,0¢ 4,1° Choi to, 14 mau xanh
Nong do PG S6 chdi S 14/chdi . R 2,0 1,7 3,6% Chdi yéu va ¢6 hién tuong mong nuée
(mg/l) : (chdi) (14) Chat lugng choi
LSD, 051 04
0,0 (b/C) 7,94 3,93° Chdi binh thudng, 14 xanh CV% 21 5,0
05 10,8° 42® Chdi binh thuong, 14 xanh Ghi cht: nén moi tridng MS + 30 g/1 sucrose + 5,5 g/1 agar + 200 ml/I nudc
’ . ) duia + 1 g/l than hoat tinh + 1,5 mg/l TDZ + 0,5 mg/l IBA. Trong cling mdt
e e A Ewitin, Heriy cdt, cac cong thic co chi s6 ma khac nhau thi khic nhau c6 y nghia & mic
s 10,1¢ 3,9° Chbi binh thuéng, 14 xanh do tin cay 95%.
2,0 8,2¢ 3,4 Chdi nho, 14 mau xanh nhat Mf)‘l tl"l{é’l’lg khf)ng bé)‘ sung 1Ag1\1()3 thi mﬂ;lu chi tai sinh
7,8 choi/mau va 3,9 1a/choi, khi moéi truong bo sung 0,5 mg/l
LSD, 0,48 0,34 - ST X: A X. X N
s ’ ’ AgNO, thi mau tai sinh choi tang 1én 15,1 choi/mau va 4,6
CV% 2,6 47 13/chdi. Khi tang nong do AgNO, 1én 1 mg/l thi mau tai sinh

Ghi cha: nén moi tridng MS + 30 g/1 sucrose + 5,5 g/1 agar + 200 ml/I nudc
dia + 1 g/l than hoat tinh + 1,5 mg/l TDZ + 0,5 mg/l IBA. Trong cling mot
cOt, cac cong thic co chi s ma khac nhau thi khac nhau c6 y nghia & mdc
do tin cay 95%.
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dat cao nhat voi 17,8 chdi/mau va 4,9 1a/chdi. Tuy nhién, khi
tiép tuc tang cao nong do AgNO, Ién 1,5 mg/l thi s6 chdi/mau
va s0 1a/choi c6 xu huong giam dan, choi cay yéu va co hién
twong mong nudc. Diéu nay cho thiy, AgNO, ¢ nong do cao
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thi wrc ché su tai sinh chdi ciia mau. Nhu vdy, & nong do 1 mg/l
AgNOBE thich h(}p cho viéc tai sinh choi cling nhu sinh trudng
phat trién cua choi.

Anh hwéng ciia tao Spirulina dén kha ning nhdn nhanh
choi Sam cau:

Khoa hoc Néng nghiép n——

Nghién ciru tgo cdy in vitro hoan chinh (nghién ciru
anh hwong ciia IBA dén khd nding tao ré va sinh truéng
ciia choi Sém cau in vitro)

Bang 5. Anh huéng ciia IBA dén kh ning tao ré va sinh trudng ctia
chéi Sam cau in vitro (6 tudn nudi cay).

Bang 4. Anh huéng cia tao Spirulina dén kha ning nhan nhanh A Chiducao 4, .« Chitu
A cn 2 N Nong dg IBA A So 14 So ré . x A .
choi Sam cau (sau 6 tuan nudi cay). (mgl) clia cdy (1) @ daire  Chatlugng ré
(cm) (cm)
Ham hrong S&chdi  Sb la/chdi . . 0(D/IC) 7,5¢ 6,3¢ 41 2,7 Ré ngin
tao Spirulina hoi 14 Chat luwgng choi . .
(mg/) (choi) (13) Ré khée, tring,
0,5 1,8 7,28 10,3° 5,10 mép va déu, nhiéu
0 17,6¢ 4,8 Chdi xanh dam, khoe manh long hiit
50 208" 520 Choi map, cing cip va 14 | 9.6 700 82 43 Re 1<h0?, 1% trang v
xanh bong nhicu 16ng hit
100 18,9° 4,9% Chbi xanh dam, khoe 15 18 65 7 34 Biu ¢ trang vé deu,
nhi¢u l6ng hut
150 14,04 4,5¢ Chdi xanh nhat, 14 nhd o
2 6,24 5,0¢ 5,6° 2,8¢ Re€ ngan, manh
200 10,7¢ 4,14 Choi 6 hién tugng héa LSD 033 061 065 025
vang, 1a nho 0,05
0,
LSDo,os 0.6 0,39 CV% 21 53 5,0 37
Ghi cha: nén moi trudng MS + 30 g/1 sucrose + 5,5 g/1 agar + 200 ml/I nutc
CV% 2,1 4,6

Ghi cha: nén moi trudng MS + 30 g/1 sucrose + 5,5 g/1 agar + 200 ml/| nudgc
dtia + 1 g/l than hoat tinh + 1,5 mg/l TDZ + 0,5 mg/l IBA + 1,0 mg/l AgNO,.
Trong ciing mot cot, cac cong thic co chi s6 mi khac nhau thi khac nhau co
y nghia ¢ mic do tin cay 95%.

Két qua & bang 4 cho théy, tao Spirulina c6 tic dung tot
d6i v6i qua trinh hinh thanh va sinh trudng cua chdi. Cac
néng do tao Spirulina khac nhau, sy hinh thanh va sinh
truong chdi ciy ciing khac nhau, bot tao Spirulina & ndong do
50 mg/l bo sung vao moi truong MS + 30 g/1 sucrose + 5,5
g/1 agar + 200 ml/I nuée dira + 1 g/l than hoat tinh + 1,5 mg/1
TDZ + 0,5 mg/l IBA + 1,0 mg/l AgNO, cho két qua tét nhat,
v6i s6 chdi/mau 1a 20,8, s6 14/chdi 1a 5,2. Diéu nay c6 thé do
trong bot tao Spirulina c6 chita cac nhom chét can thiét cho
su sinh trudng va phat trién cua cdy nhu cac vitamin, cac
amino acid, cac chat khoang da luong, vi luong [9]. Két qua
nay ciing pht hop véi nghién ctru ctia Nguyén Thi Cuc va cs
(2014) [10] khi bd sung bot tao Spirulina & ndng d6 50 mg/1
c6 tac dong hiéu qua dén ty 1é sdng cuia chdi va sy hinh thanh
s6 chdi cua lan Hai (Paphiopedilum delenatii). Tuy nhién,
khi ting ndng do tao Spirulina tir 100-200 mg/1 thi sy hinh
thanh chdi va sinh truéng cua chdi cay c6 xu hudng giam
dan, tham chi con thap hon so véi d6i chimg. Nhu vay, ndng
d6 tao Spirulina 50 mg/1 14 thich hop nhat cho giai doan nhan
nhanh chdi in vitro Sim cau.
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dira + 1 g/l than hoat tinh. Trong cting mot cot, cac cong thic ¢o chi sd ma
khac nhau thi khac nhau c6 y nghia & méc do tin cay 95%.

Két qua & bang 5 cho thdy, trén moi truong khong bd
sung IBA r& van hinh thanh. Diéu nay chung t6 auxin ndi
sinh dwoc hinh thanh & chdi va di chuyén xudng duéi gbc dé
cam tng tao ré. Tai ndng do 0,5 mg/l IBA bd sung vao moi
truong MS + 30 g/1 sucrose + 5,5 g/1 agar + 200 ml/l nude
dura + 1 g/l than hoat tinh, sau 6 tuan nudi céy cay dat cac chi
tiéu sinh trudong tt nhat, chidu cao cay dat 11,8 cm, s6 14 dat
7,2 1a/cay, s6 ré dat 10,3 ré/cay, chiéu dai ré dat 5,1 cm; chit
luong 18 rét tot, r& khoe, tring, map déu va nhiéu 1ong hit,
thuan 191 cho su phat trién cua chdi va ré & giai doan vuon
wom. Tiép tuc ting nong do IBA tir 1-2 mg/l, ¢6 su tc ché
kéo dai r& va giam sb lugng ré tao thanh. Két qua nay ciing
phu hop véi nghién clru cua Zuraida, et al. 2014) [11] khi su
dung IBA & ndng d6 0,5 mg/l cho qua trinh ra r& in vitro loai
Melicope lunuankenda.

Nghién cuu ky thudt dwa cdy in vitro ra vuon wom
(nghién ciru dnh hwéng ciia gid thé trong déi véi sinh
truwong va phat trién ciia cdy Sadm cau in vitro ¢ giai doan
vwon wom)

Kha nang thich nghi va sinh truong cua ciy Sam cau cdy
md chuyén ra ngoai vuon wom sau 10 tudn nudi trong trén gia
thé vun xo dira, ddt mun, bi dugc liéu, d4t min + vun xo dira
(70:30) duoc thé hién ¢ bang 6.
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Bang 6. Anh hudng clia gia thé trong khac nhau dén sy sinh truéng
phét trién cla cdy Sam cau in vitro § giai doan vudn uom (sau 10
tuan).

Cong thire "l;y I Chiéu cao cdy b 14 So‘re ot £ ;

o oo song o xuathiégn  Chat lwgng cly
gid thé %) (cm) (13) (tf)
Vun xo dira 86 10,8¢ 5,5¢ 4,5 Cay coi coc, 1a nho
Pt min %5 13 62 59 Cay khée, i to

mau xanh

Ba dugc ligu 90 11,68° 59¢ 40 Cay khoe, la xanh
Mun + vun xo . . . Cay khoe, map, 1a
dira (70:30) & e 2 e to xanh dim
LSD, s 0,42 051 036
CV% 17 44 37

Trong cling mot cdt, cac cong thic co chi s6 mi khac nhau thi khac nhau
c6 y nghia & mdc do tin cay 95%.

Két qua cho thay, ty 18 song ciia cy trong & cac loai gia thé
déu dat cao tir 86-98%, trén gia thé dit mun phéi trdn voi vun
xo dira (70:30) cdy sdng va sinh truong t6t nhit, voi ty 16 séng
dat (98%), chiéu cao cay 16,6 cm, s6 14 6,9, s6 r& m&i xuat hién
6,3 12, 1a do dat mun phéi trdn voi vun xo dura (70:30) c6 do
thong thoang va giit 4m thich hop cho sinh truéng ciia cay con
trong giai doan dau & vuon wom. Trén gia thé dat mun, chiéu
cao cdy, so 14 va s6 r& mai xuét hién kha cao, tuong tng (13,5
cm, 6,2 14; 5,9 ré), diéu nay cho théy d4t man giau chat khoang
va xOp thoang phi hop cho cdy cdy mo sinh truong. Con gia thé
vun xo dira va ba duogc liéu, tuy ty 1¢ séng dat kha cao nhung
chiéu cao cay, s6 14, s ré ciia cdy con déu thap, c6 thé do bi
dugc lidu co kha nang giir nudc cao, dé gy théi ré. Con vun xo
dira lai thoat nu6c nhanh, nén cdy dé héo.

Nhu vay, gi4 thé dat mun phéi tron voi vun xo dira (70:30)
thich hgp chuyén cdy con Sam cau ra giai doan vuon wom.

- Mbi truong MS bd sung 30 g/1 sucrose + 5,5 g/1 agar +
200 ml/I nudce dura + 1 g/l than hoat tinh + 1,5 mg/l TDZ + 0,5
mg/l IBA + 1,0 mg/l AgNO, + 50 mg/l tao Spirulina 1a thich
hop nhat cho kha nang nhan nhanh in vitro cdy Sam cau, voi so
chdi/miu 14 20,8, s6 1a/chdi 13 5,2 sau 6 tudn nudi cay.

- Mbi truong MS bd sung 30 g/1 sucrose + 5,5 g/1 agar +
200 ml/l nude dua + 1 g/l than hoat tinh + 0,5 mg/l IBA thich
hop nhét cho sy hinh thanh r& in vitro ciia cdy Sam cau, chidu
cao cay dat 11,8 cm, s6 14 dat 7,2 la/cay, $6 1é dat 10,3 ré/céy,
chiéu dai r& dat 5,1 cm sau 6 tudn nudi céy.

- Hon hop dat mun + vun xo dira (ty 1& 70:30) duoc xac
dinh 14 gia thé pht hop nhat cho sinh truong cta ciy con trong
vuon wom vai ty 18 song dat (98%), chiéu cao cdy 16,6 cm, sb
14 6,9, s r& mdi xudt hién 6,3 ré sau 10 tudn nudi trf”)ng.
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Hinh 1. Nhan gidng in vitro ciy Sam cau (C. orchioides Gaertn.).
(A) Cay Sam cau (C. orchioides Gaertn); (B) Chdi ndy mam tii dinh
sinh trudng; (C) Nhan nhanh chdi; (D) Tao cay in vitro hoan chinh;
(E) Cay Sam cau @ vudon vuom.

LO1 CAM ON

Chiing t6i chan thanh cam on Vién Ung dung Cong nghé,
B0 Khoa hoc va Cong nghé da cap kinh phi dé chung t6i thuc
hién va hoan thanh nghién ctru nay.
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Nghién ctru ché bién nuéc uong 1én men
lactic tr cu khoai lang tim Nhat Ban
(giong Murasakimasari)

Hoang Thi L¢é Hang’, Nguyén Thi Thu Hurong
Vién Nghién citu Rau qua

Ngay nhén bai 1/11/2018; ngay gt phan bién 5/11/2018; ngay nhan phan bién 3/12/2018; ngay chp nhan ding 6/12/2018

Tom tit:

Muc tiéu ciia nghién ciru nay nhiam dwa ra quy trinh cong nghé ché bién sin phim nuéc uong 1én men lactic. Nghién
ciru wng dung cdng nghé sinh hoc trong quy trinh ché bién dé ting hiéu suit va chét lwong san phim, diam bao 6n
dinh tdi da ham lwong cac chét dinh dudng ciia nguyén li¢u (dic biét 12 hop chit anthocyanin) tao ra san phim cé
chit lwgng tét, dam bio an toan thwe phim, phi hop thi hiéu ngudi tiéu dung. Trén co sé khao sat cac cong doan
chinh trong quy trinh ché bién, bao gom: rng dung enzyme trong khi dich héa, dwong héa va khao sat diéu kién 1én
men thdng qua danh gia cac chi tiéu vat 1y, héa sinh va cim quan ciia sin phim, két qua nghién ciru di xic dinh
dwgc cac thong sd ki thuit cong doan thity phén tinh bgt khoai lang bang enzyme glucoamylase 0,15% ¢ nhiét d§
60°C, thoi gian 1,5 gio' va 1én men bing vi khuin Lactobacillus bulgaricus véi ty 18 tiép gidng 3% (twong img mat d
vi khuén lactic 1a 10° CFU/ml) trong diéu kién nhiét do 41+1°C, thoi gian 1én men la 6 gio. Tir d6, xay dung dugc so

dd quy trinh cong nghé ché bién nwéc udng 1én men lactic tir ci khoai lang tim.

Tir khéa: anthocyanin, khoai lang tim, nwéc udng 1én men, quy trinh ché bién.

Chi s6 phén loai: 4.6

Khoai lang tim giéng Murasakimasari 1 loai nong sdn hién
dang duoc trong nhiéu tai Pong bang song Cuu Long, day la
gidng khoai vuot trdi vé ning suat chit luong va thoi vu thu
hoach cting nhu hiéu qua kinh té mang lai cho ngudi dan dia
phuong. Ngoai gid tri cung cap nang lugng véi nhiéu loai vita-
min A, B, C, E va c4c chat khoang K, Ca, Mg, Fe, Se.. ., gidu
chét xo thuc pham thi khoai lang tim con ¢6 nhimg uu diém
vuot trdi do chira mot ham lugng cao cac hgp chat co hoat tinh
sinh hoc, bao gdm cac hop chét anthocyanin carotenoid, phenol
- 14 céc chat chdng oxy hoa c6 tac dung ngin chin sy phat trién
cua té bao ung thu, chdng l3o hoa [1].

Cong nghé ché bién cac san pham tir cii khoai lang néi
chung va ct khoai lang tim noi riéng chua dugc quan tdm ding
muc. Hién nay, ngoai muc dich an tuoi, cu khoai lang mai chi
dugc ché bién chi yéu dudi dang khoai lang sy, chién... Tuy
nhién quy mé con nho 1¢, ngudi dan chi yéu sdy bing than ci,
chién bang diu m& da qua st dung nén khong dam béo an toan
thuc pham. Didu d6 da dat ra mot vén dé véi cong tac nghién
ctru 14 can dua ra va hoan thién quy trinh ché bién mot sO san
pham tir ¢t khoai lang tim, trong d6 c6 san pham nude udng 1én
men lactic, tao ra cac san pham ¢6 gi4 trj cao phuc vu nhu cau
trong nude va hudng toi xuat khau, da dang hoa cc san phim

"Tac gia lién hé: Email: hoangthilehang@yahoo.com
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thyc pham tir khoai lang tim, gop phan giai quyét dau ra, tao
cong an viéc lam cho nguoi lao dong, kich thich nganh trong
trot phat trién.

Vat ligu va phuony phap nghién ciiu
Vit ligu, dia diém nghién ciru

Vit liéu nghién ciru: khoai lang tim Nhat Ban (giéng
Murasakimasari) duoc tréng tai huyén Binh Tan, tinh Vinh
Long, thu hoach & d6 gia 4,5 thang (ké tir luc trong). Nguyén
liéu khac: ché pham enzyme Glucoamylase 300L, Hing Novo
Nodisk - Pan Mach; vi khuin Lactobacillus bulgaricus,
Lactobacillus platarum, Lactobacillus acidophillus c6 mat do
10" CFU/ml 1a ché phim thuong mai duoc san xuét boi Cong
ty CHR-Hansen, Dan Mach.

Thiét bi va dia diém nghién ciru: cac thiét bi dung cho
nghién ctu (n6i hap thanh trung, 1én men...) tai B0 mén Bao
quan che bien - Vién Nghién ctru Rau qua.

Phwong phap nghién ciru

Phuwong phap cong nghé: nghién ctru ndy tap trung vao hai
cong doan trong quy trinh ché bién san pham 14 thiry phan va
1én men, cac thi nghiém duoc thyc hién nhu sau:

Nghién ctru xac dinh cc théng sd cong nghé trong qua
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Abstract:

This study aims at developing a technology for
processing lacto-fermented drinks. The study applied
biotechnologies in the processing to enhance production
efficiency and quality, stabilising and optimising the
nutrition of materials (especially anthocyanins) so
that the outputs had good quality, ensured food safety
and also appealed to consumers. The main stages
in the processing, including the experiment with
enzyme hydrolysis of purple sweet potato starch and
fermentation conditions, were tested by measuring
physical, biochemical and sensory indicators of the
products. The study identified appropriate technical
specifications for the hydrolysis of purple sweet potato
starch with glucoamylase enzyme 0.15% at 60°C and
for 1.5 hours. Fermentation conditions: addition of
Lactobacillus bulgaricus 3%, at 41+1°C and for 6 hours.
As the results, a technical flow chart for processing
lacto-fermented drinks from purple sweet potatoes was
developed.

Keywords: anthocyanin, fermented drinks, processing,
purple sweet potato.

Classification number: 4.6

trinh thay phan dich tinh bot khoai lang tim bing enzyme
glucoamylase: khoai lang tim sau khi so ché, dinh hinh dugc
dwoc hip chin & nhiét o 100°C trong thdi gian 15 phit va
nghién nhuyén véi nude theo ty 18 khoai lang/nudc 1a 1/4.
Sau do, tién hanh thuy phan bang cich bo sung enzyme
glucoamylase ¢ cac ché do khao sat véi néng d6 0,05; 0,1;
0,15; 0,2% va thoi gian tir 0-3 gio, budc nhay 0,5 gio. Trén co
s& xac dinh mot sb chi tiéu chat luong cua dich thu dugc, xac
dinh diéu kién xr Iy enzyme thich hop.

Nghién ctru lya chon chung vi khuan lactic phu hop cho
qua trinh 1én men lactic dich khoai lang tim: dich khoai lang
tim sau khi thity phan dugc phdi ché phu gia, ndng do co chat
dat 16°Bx rodi thanh trung ¢ nhiét do 85°C trong thoi gian 15
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phut. Sau d6 lam ngudi va tién hanh khao sit kha ning lén
men cua cac ché pham vi khuan Lactobacillus plantarum, ché
pham vi khuan Lactobacillus bulgaricus v ché phim vi khuan
Lactobacillus acidophilus & cing mot diéu kién. Két thuc qua
trinh 1én men, phan tich cac chi tiéu chét luong san pham dé lya
chon chung vi khuén thich hop nhat.

Nghién ctru xac dinh cac diéu kién 1én men lactic thich hop
cho dich khoai lang tim: sau khi lya chon dugc chung vi khuan
thich hgp. Qua trinh 1én men dugc tién hanh khao st voi cac
yéu t6 nhu sau: ty 1¢ tiép giéng: 1, 2, 3, 4, 5% (so vdi dich
1én men); nhi¢t do [én men: 37+1, 4111 45+1°C; thoi gian lén
men: tir 0-10 gio. Trén co so xac dinh chat luong cua san pham
sau thoi gian 1én men dé dwa ra diéu kién 1én men thich hop
nhat.

Phwong phdp phan tich hda Iy: xac dinh ham luong chitkho
hoa tan tong sb theo TCVN 5533:1991. Xac dinh ham lugng
axit theo TCVN 6509: 2013 (ISO/TS 11869: 2012). Xéc dinh
ham lugng anthocyanin theo phuwong phap pH vi sai (AOAC
2005.02). Xac dinh ham lugng duong khir theo phuong phap
DNS. Mirc do thily phan (DE) xac dinh bang ty 1& % luong
duong khir trén téng lwong tinh bot ban dau. Xac dinh do nhét
bang may do d6 nhot DV-I+ Viscometer. Xac dinh pH bang
may do pH meter cim tay theo TCVN 6492:1999.

Phuwong phdp vi sinh vit: kiém tra tong s6 vi khuan hiéu khi
theo TCVN 4884:2005.

Phwong phdp cam quan: danh gia chit lugng cam quan
theo phuong phap cho diém Hendonic thang diém 1-9 [2].

Phwong phap toan hoc: ‘sé ligu duge xu ly bé“lng phén mém
Microsoft Excel va phan mém SAS 9.0.
Két qua nghién ciiu va thao luan

Cdc thong 5o cong nghé trong qud trinh thiy phin tinh
bot khoai lang tim bang enzyme glucoamylase

i Nong do enzyme glucoamylase: dich khoai lang tim dugc

bd sung enzyme glucoamylase vdi cac nong do khac nhau. Keét
qua xac dinh mot so chi tiéﬂu chat lugng chinh cua dich thu dugc
sau qua trinh thuly phan thé hién trong bang 1.
Bang 1. Anh huéng ctia nong do enzyme glucoamylase dén chat
lugng dich khoai lang tim sau khi thiy phan.

Nong do N Hamlwgng  Hamlwong  Ham lugng Mike do
D§ nhét 5 5 5 o o

enzyme (CP) duong khir ~ TSS anthocyanin  thiy phin

(%) (%) (‘Bx) (mg/100g)  (DE)

0,05 38,42 6,3¢ 6,4 791° 52,50¢

0,1 32,540 8,7° 9,1° 8,50° 72,500

0,15 25,50 11,01# 12,2° 9,88 91,75

0,20 24,66 11,03 12,3 9,92 91,92

Ghi ch: cac gia tri trong cting mot cot ¢ chf sd ma khac nhau thi khac nhau
& mc y nghia 0=0,05.



Két qua cho thay, sau khi thity phan, ham lugng chat kho hoa
tan tong sb (TSS), anthocyanin va mirc do thuy phan (DE) ting
ty 1& thuan véi ndng do enzyme, nhung khi ting nong do enzyme
trén 0,15% thi murc do ting khong dang ké, két qua céc gia tri nay
& ndng do 0,15 va 0,20% khong c¢6 sy khac biét. Dicu nay duoc
giai thich 1a do khi ting nong do enzyme thi s phan tir enzyme
trén mot don vi dién tich tang 1én, do d6 chiing s€ xuc tac phan cét
duogc nhiéu lién két glucosit [3], thiy phan tinh bt thanh duong,
pha v& cdu trac té bao, giai phong cac chit bén trong, tir d6 1am
tang lugng chit kho hoa tan. Khi ham lugng duong ting khién
cho gia tri DE tang, chi tiéu nay thé hién 15 nhét ¢ hiéu suét cua
qué trinh thay phén, dat 91,75% khi nong d6 enzyme 1a 0,15%.
Tuy nhién, khi ting lugng enzyme trén 0,15% thi higu suét thiy
phan 13 91,92% - gan nhu khong ting thém, diéu nay chimg t6 véi
lugng enzyme 0,15% la c6 thé du dé xiic tac, phan giai hét toan bo
co chit trong dich khoai lang tim. Su bién thién vé d¢ nhét ciing
dién ra tuong tu nhung theo chiéu huéng nguoc lai, khi ndng do
enzyme cang tang thi do nhdt cang giam, tuong tmg vai su thuy
phan tinh bot cang nhiéu.

Tur nhing nhén xét trén, chung t6i chon ndng do enzyme
glucoamylase 0,15% 1a thich hop nhat dé tién hanh qua trinh thuy
phan dich khoai lang tim.

- Thoi gian xu: Iy enzyme glucoamylase: két qua phan tich mot
s0 chi tiéu chat lugng cua dich khoai lang tim sau qué trinh thiy
phén ¢ cac khoang thoi gian khac nhau dugc trinh bay ¢ bang 2
va 3.

Bang 2. Anh huéng clia thdi gian xir Iy enzyme glucoamylase dén
chat lugng dich khoai lang tim sau khi thiy phan.

Thoi gian N Hamlwgng Hamlwong  Ham lugng Mike do
- Do nhét 5 5 5 o ona
xir Iy (éP) dwong khi  TSS anthocyanin thiy phan
(gid) (%) (‘Bx) (mg/100g)  (DE)
0,5 36,42 6,5 6,9 7,98 54,17
1,0 30,540 9,2 9,6° 8,75 76,67
1,5 25,76° 11,04 12,3 9,93 91,93°
2,0 25,07¢ 11,05 12,4 9,98 92,01
25 24,88 11,07¢ 12,4 9,82 92,24
3,0 24,43 11,06* 12,4 9,76* 92,36

Ghi cha: cac gia tri trong ciing mot cot c6 chi s6 ma khac nhau thi khac
nhau & mdc y nghia a=0,05.

Bang 3. Anh huéng ctia thoi gian xii Iy enzyme glucoamylase dén
chat lugng cam quan dich khoai lang tim sau khi thiy phan.

Chi tiéu
Trang thai Mau sic Huwong thom

Thoi gian (gio)

0,5 Phanlépnhe  Tim hong dic trung Thom dic trung
1,0 Phanlépnhe  Tim hdng dic trung Thom dic trung
1,5 Phanlépnhe  Tim hdng dic trung Thom dic trung
2,0 Phan l6p Tim héng dic trung Thom déc trung
2,5 Léng cin Tim héng dic trung Thom déc trung
3,0 Léng can Tim nhat Thom déc trung
TAP CHI
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Bang 2 cho thiy, chi tiéu TSS, DE (mirc d6 thity phén tinh
bot thanh duong) va anthocyanin co su bién thién ty 1¢ thuan
voi thoi gian xir 1y. Mirc do tang cta chi sé DE tuong tmg véi
mtre d6 tang cua gid tri ham luong duong khir tao ra trong dich
do sy thuy phén ngdy cang nhiéu céc phan tir tinh bot. Pong
thoi diéu nay lam cho d¢ nhét cua dich giam déan theo thoi
gian xur 1. Céc chi tiéu déu c6 sy bién dbi manh trong khoang
thoi gian xu ly tir 0,5-1,5 gio, khi thoi gian tang lén sy bién
d6i cham lai va gan nhu khong déang ke Piéu nay 1a do thoi
gian cang dai cang lam ting kha ning tlep xtic cta co chit va
enzyme, nhung sau d6 do lwong co chit khong con nhiéu nén
san pham thiy phan tang khong dang ké.

V& chét lugng cam quan: ket qua bang 3 cho thy thoi gian
xir Iy anh huong dén mau sic va trang thai dich khoai lang.
Khi thoi gian xtr 1y kéo dai, mau sac san pham co chidu huéng
$am mau hon, mau tim nhat din. Sy bién mau cua dich mot
phan do ham lugng anthocyanin giam, nhung phan 16n 1a do
qua trinh oxy hoa thanh phan polyphenol boi cac hé enzyme
polyphenoloxidase c6 trong dich. Cling twong ty, trang thai cua
dich thu dugc phén 16p nhe khi thoi gian xir Iy ngén (0,5-1,5
gi0) va bi phan 16p rd rét khi tang thoi gian trén 2 gio. Tur do,
chiing t6i chon thoi gian thiy phan thich hop 1a 1,5 gio dé ché
bién san phim nude udng 1én men lactic.

Lua chon chiing vi khudn lactic Phu hop cho qud trinh lén
men dich khoai lang tim

Két qua phan tich chat lugng ciia dich khoai lang tim sau
thoi gian 1én men dugc trinh bay ¢ bang 4.

Bang 4. Anh huéng ctia cac chiing vi khuin lactic khac nhau téi chi
tiéu cdm quan cda dich khoai lang tim.

Chitiéu Diém Thoi gian
. Chu tric, mau sc Mui Vi chip 1én men

Uity ' ohin (g
vi khuan : g

Dich khong déng nhat, chia
Lactobacillus 2 lop: lyop tren tfong méu 1‘1m Thom Chua gt 78 8
plantarum nhat, 0p dudi lang can mau nhe

tim ddm.

Dich khong dong nhit, chia 3
La?tobafllltzs lfrp: lqp trin cing tr(?ng,‘malf Khong Chua gt 75 10
acidophilus tim; 10p gitta cgn nho mau ndu ~ thom

tim nhat, 10p cn mau tim dam,
Ractobacilhispyp ihoe ol iy i Thom AT g 8
bulgaricus hai hoa

Qua két qua thu dugc, ching t6i nhan thiy: tit ca cic ching
vi khuan khao sat déu c6 kha nang 1én men rat tot, tuy nhién
thoi gian dat dén gié tri pH theo yéu cau (4,1-4,2) ¢6 khac nhau
gitta cac chung. Chung Lactobacillus acidophilus 1én men
trong thoi gian dai nhat 1a 10 gid, hai ching con lai 1én men
trong thoi gian 8 gio.

Két qua danh gia cam quan cho thay, cic mau st dung chiing
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vi khuan Lactobacillus plantarum va Lactobacillus acidophilus
bi phéan 16p, san pham c6 vi chua git. P6i voi mau st dung
chung vi khuén Lactobacillus bulgaricus cho vi tot, dich dong
nhat, diém chap nhan san phdm cao nhat trong 3 chung khao
sat. Do vay, chung vi khudn Lactobacillus bulgaricus dugc lya
chon sir dung trong qua trinh san xuat nudc udng 1én men lactic
tu khoai lang tim.

Cic diéu ki¢n lén men lactic thich hop cho dich khoai
lang tim

Ty I¢ tiép giong thich hop: két qua xac dinh chat lugng cua
dich khoai lang tim sau thoi gian 1én men vai cac ty 1€ tiép
giong khac nhau dugc trinh bay ¢ bang 5.
Bang 5. Anh huéng ciia ty Ié tiép giong dén chat lugng san pham
l1én men.

Ty 1 Mat do vi Ham leong Ham leong

B % 5 . TSS , i
tiép giong khuin lactic anthocyanin (Bx) axit lactic pH
(%) (CFU/ml) (mg/100 ml) (%)

1,0 4,8.10% 5,65 14,4 0,098¢ 4,76*
2,0 9,6.10% 5,04 14,0° 0,112¢ 457
3,0 1,4.10* 5,63 13,6° 0,125 4,18
4,0 1,9.10* 5,65 13,1 0,130° 4,12¢
5,0 24.10% 5,66* 12,7° 0,139* 3,78¢

Ghi cht: cac gia tri trong ciing mot cot o chi s ma khac nhau thi khac nhau
& muc y nghia a=0,05.

Két qua cho thiy, s6 luong vi khudn L. bulgaricus c6 trong
dich 1én men ¢ cac cong thire thi nghiém déu tang ty 18 thudn voi
ty 18 tiép giéng. Nguoc lai voi su ting sinh khéi cua vi khuan
thi ham lugng chat kho hoa tan tong s6 c¢6 trong dich 1én men
lai giam dan va cac mau c6 ty 16 tiép gidng cang cao thi mirc do
suy giam cang nhiéu. Piéu nay 1a do vi khuén L. bulgaricus st
dung ngudn cacbon lam nguyén liéu cho qua trinh 1én men, do
dokhity I tiép giong cang cao thi toc d6 1én men cang 16m, tirc
1a nhu cau sir dung ngudn cacbon cang nhiéu.

Dong thoi véi sy tang sinh khdi vi khudn, ham lugng axit
hitu co trong dich 1én men ciing tang dan & tat ca cac cong thirc
thi nghiém (day chinh 1 san pham cta qua trinh 1én men). Vi
khuan lactic str dung dudng dé chuyén hoa thanh axit lactic, do
vay ham luong axit lactic tao thanh tang theo nong do vi khudn
[4] (tir 0,098 dén 0,139%). Sau 8 gio 1én men, ham luong axit
lactic tong 50 trong nude khoai lang tim khi tlep giong voi ty
1€ 3% 1a 0,125%, 4% 1a 0,130% va khong co6 su khac nhau 16n
gilra hai cong thuc nay. Nguoc lai, gia tri pH cta dich 1én men
& cac cong thire déu giam tuong Gmg v6i sy ting 1én cua ham
lugng axit lactic. Sau 8 gio 1én men, gia tri pH cua dich véi ty
1¢ tiép gidng 3 va 4% (twong dwong voi mat o vi khuan ban
dAu 13 10°CFU/ml) lan luot 13 4,18 va 4,12, khong ¢6 su khac
biét ¢6 ¥ nghia thong ké.
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Bang 6. Anh huing clia ty I tiép giong dén chat lugng cam quan san
pham lén men.

;l;;;)le tiep giong Trang thai Huong thom Vi Mau sic :lrl:ll:l ¢
1,0 8,8 8,1 7,1 8,6 82
2,0 8,7 8,3 72 8,7 82
3,0 8,7 8,5 8,5 8,7 8,6
4,0 8,7 8,3 8,2 8,5 8.4
50 8,7 N 7,0 7.9 78

Két qua danh gid cam quan cho thay, qua trinh 1én men
tac dong nhiéu nhat dén vi, hwong thom va mau sic cua san
pham (bang 6). Nudc khoai lang tim 1én men véi ty 18 tiép giong
3% dat diém cam quan trung binh cao nhét sau 8 gio 1én men
(diém 8,6). Tir d6, chung toi lya chon ty 1¢ tiép giéng vi khuan
L. bulgaricus phu hgp cho qua trinh 1én men dich khoai lang
tim 1a 3% dé dam bao s6 luong vi khuan L. bulgaricus trong
nude khoai lang tim 1én men lactic dat trén 10 CFU/ml sau
1én men.

Nhiét @3 1én men: két qua phan tich chat luong ctia cic mau
sau thoi gian 1én men ¢ céc nhi€t do khac nhau trong thoi gian 8
gi0 dugc trinh bay ¢ bang 7.

Bang 7. Anh huéng ctia nhiét do Ién men dén chat lugng san pham
1én men.

Nhiét do Mat dg vi Ham hrong Ham lwong

A 2 9 . TSS ,

1én men khuan lactic anthocyanin (Bx) axit pH
(°C) (CFU/ml) (mg/100 ml) TS (%)

3741 4,7.10% 5,05 14,5¢ 0,117 4,53
4141 14.10% 5,04 13,70 0,126* 421°
45+1 7,5.10% 5,60° 13,9° 0,115 4,39°

Ghi ch: cac gié tri trong cting mot cot co chi s6 ma khac nhau thi khac nhau &
muc y nghta a=0,05.

Bang 8. Anh hudng ciia nhiét do lén men dén chat lugng cam
quan san phim lén men.

Nhiét do

lén men Tr?.ng Huong Vi erlau T‘rung
o thai thom : sac binh
§9)

37+1 8,6 8,5 8,2 8,5 8,5

41+1 8,5 8,6 8,7 8,6 8,6

45+1 8,6 8,5 6,7 8,4 8,1

Két qua cho théy, vé mat do vi khuan, mau duoc 1én men &
nhiét do 41+1°C c6 mat do vi khuan cao nhét va co su khac biét
rd 1ét 50 v6i hai mau dugc 1én men ¢ nhiét do 45+1°C va 37+1°C
(bang 7) Ngugce lai, vé gia tri pH va ham lugng chét kho hoa tan
tong s6 dat thap nhat & ché do nhiét do 41+1°C. V& gia tri cam
quan, mau duoc 1én men ¢ nhiét do 411°C cho két qua danh gia
cam quan cao nhat (bang 8). biéu nay la do ¢ cac nhiét do lén
men khéc nhau thi vi khuén lactic phét trién véi toc do khac nhau,
dong thoi qua trinh 1én men sinh axit lactic ciing khac nhau, &
nhiét d6 41=1°C ching vi khuén L. bulgaricus phat trién manh



nhét, phan giai co chit va tao ra ham lugng axit lactic cao nhét,
lugng axit tao ra anh huong tryc tiép dén d6 chua ngot hai hoa
cta san pham. Khi ¢ nhiét d6 thap, vi khuan lactic phat trién
cham hon hodc khi nhiét do cao gy tc ché su phat trién cua
né. Vi véy, nhiét do thich hop cho san phim nuéc udng 1én men
lactic tr dich khoai lang tim Nhat Ban duoc chon la 41£1°C.

Thoi gian lén men thich hop: két qua phan tich chat luong
ctia cac mau sau cac khoang thoi gian 1én men khac nhau dugc
trinh bay ¢ bang 9 va 10.

Bang 9. Anh huéng ctia thoi gian Ién men dén chat lugng san
pham.

Thoigian ~ Matdj vi Ham lwgng Ham lwgng

A 3 q ; TSS .

1én men khuén lactic  anthocyanin (By) axit TS pH
(gio) (CFU/ml) (mg/100 ml) (%)

0,0 7,1.10% 5,88 16,0 0,021° 6,08
2,0 9,3.10™ 5,83%® 14,8 0,096 5,03°
4,0 2,6.10% 5,760 14,3¢ 0,109 4,75
6,0 1,1.10® 5,68 13,6° 0,123 4,28¢
8,0 1,4.10® 5,05 13,5¢ 0,125° 4,20¢
10,0 1,8.10% 5,60 13,3¢ 0,139 3,03

Ghi cha: cac gia tri trong ciing mot cot c6 chi s6 ma khac nhau thi khac
nhau ¢ mdc y nghia a=0,05.

Bang 10. Anh huéng ciia thoi gian lén men dén chat lugng cam
quan ctia san pham.

Thoi gian 1én men Trang Huong Vi Mém Trung
(gio) thai thom : sac binh
0,0 8,6 7,5 6,7 8,1 7,7
2,0 8,6 7,6 6,9 8,2 7,8
4,0 8,7 8,1 7,1 8,6 8,1
6,0 8,7 8,5 8,9 8,7 8,7
8,0 8,6 8,5 8,7 8,6 8,6
10,0 7.8 7,7 7,0 7,9 7,6

Két qua bang 9 va 10 cho thay, vi khuan L. bulgaricus trong
dich 1én men ting sinh khéi theo thoi gian. S6 lwong vi khudn
L. bulgaricus tang 1én rat nhanh trong 6 gio déu 1én men, sau
d6 ¢6 xu hudng tang cham lai. S6 lwong vi khuédn L. bulgaricus
dat 1,1x10° CFU/ml sau 6 gio va ting 1én chdm hon sau 8 va
10 gio 1én men. Nguoc lai, thoi gian 1én men cang dai thi do
pH, ham Iugng TSS cang giam va tao ra vi chua gét kho chiu,
anh huong t6i chit luong cam quan cua san pham. Ham luong
anthocyanin tuy c6 giam dan do tic dong cta anh sang va oxy
[5], nhung mirc d6 giam khong nhidu. Cac mau ¢ thoi gian 1én
men tir 6-8 gid ¢6 trang thai dong nhat, huong vi tot nhét va
cho diém cam quan cao nhét. Khi kéo dai thoi gian 1én men (10
gi0) thi trang thai san pham bi thay doi (c6 sy tach 16p), mui vi
khong hai hoa va cho diém cam quan kém hon. Nhu vy, mau
¢6 thoi gian 1én men trong 6 gid c6 diém cam quan dugc danh
gia la cao nhét, huong vi hai hoa, dat mat do té bao vi khuan
lactic trén 10° CFU/ml. Vi vay, ching t6i lya chon thoi gian
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nay cho qua trinh 1én men.

Két thuc qué trinh 1én men, san pham c6 thé dugc bd sung
thém chét gia huong, dong hoa, dong chai va bao quan trong
diéu kién lanh nhiét do 4-6°C. Su bién ddi sé luong té bao vi
khuan séng trong dich 1én men 1a yéu t6 quan trong nhét trong
thoi gian bao quan san pham. Sy séng ctia vi khuan lactic phu
thudc vao sy c6 mat cua oxy trong san phém, chat lugng cua
bao bi bao quan, thoi gian 1én men va nhiét do ton trir, déng
thoi con phu thudc vao cac chat e ché nhu ham luong axit
dugc tao ra trong thoi gian bao quan [6]. S6 luong vi khuan
theo ddi sau 30 ngay bao quan van dam bao dat yéu cau vai s6
lugng trén 108 CFU/ml.

Tong hop cac két qua trén, chiing t6i dé xuit quy trinh cong
ngh¢ ché bién san pham nudc uong 1én men lactic tir khoai lang
tim nhu hinh 1.

Khoai lang tim tuoi

| So ché |

|

| Lam chin (100°C/15 phit) |

'

Xay
Ty 1¢ khoai lang/nudc: 1/4

'

| Thay phan (60°C/1,5 gic)

|

| Phéi tron

|

| Thanh tring (85°C, 15 pht) |

!

|<_ Enzyme glucoamylase 0,15%

Puong, bot sira, sodium
citrate, pectin

Lactobacillus bulgaricus

| Lén men (41+1°C/6gi0) |<— %)
I e ST
| Péng héa (170 Pa) |

| DPong chai, ghép nip |

!

| Bio quan (4-6°C) |

!

Hinh 1. So do quy trinh cong nghé ché& bién nudc udng lén men
lactic tir khoai lang tim.

Thuyét minh quy trinh:

> Yeu cau nguyén liéu: ci khoai lang tim phai dat chuan
chat luong (gi tri dinh dudng, gia tri cam quan) cho muc dich
ché bién. Khoai thuong duoc thu hoach ¢ do gia 4,5 thang (ké
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tir thoi gian bat dau trong). Ham luong tinh bot, duong dat toi
da tuong tng 24,34 va 5,05%.

» So ché: khoai lang tim duqc lya chon, loai bé nhiing cu
bi hu h(’)ng,‘ phan dap nat..., réi‘tién hanh rtra sach, got vo, thai
14t theo chiéu ngang cu v6i chiéu day khoang 40 mm.

> Lam chin: khoai lang tim twoi duoc tién hanh lam chin
bang phuong phap hip ¢ nhiét d6 100°C trong thoi gian 15
phut. Yéu cau cac 1at khoai sau khi 1am chin it bi gay nat, c6 do
chin déng déu va c6 mau tim thim.

» Xay: sau khi 1am chin, nguyén liéu dugc nghién nho, sau
do6 bot khoai lang tim dugc phoi tron voi nude theo ty 1€ khoai
lang/nudc: 1/4.

» Thiiy phan: myc dich dé thily phan tinh bot tao ra fiufyng
glucose. St dung ché phdm enzyme glucoamylase v6i nong do
0,15% va tien hanh ¢ nhiét 4o 60°C trong 1,5 gio.

» Phoi trén: véi muc dich tao cho san phém ¢6 huong vi
hap dén va tao diéu kién cho qua trinh 1én men. Tién hanh bo
sung cac chat diéu vi va phu gia nhu sau: bot sita 3%, sodium
citrate 0,15%, huong sita 0,07%, pectin 0,05% va duong cho
to1 khi ham lugng chét kho hoa tan téng s6 cua dich dat 16°Bx.

» Thanh trung: muc dich tiéu diét vi sinh vat bi nhiém tap
trong qua trinh ché bién, tranh cac hu hong khong mong mubn.
Dich sau khi phéi trén dwoc gia nhiét dén 85°C va giit trong
15 phitt. Sau d6 dwgc 1am ngudi dén nhiét do 1én men 41£1°C.

» Lén men: muc dich cta qua trinh 1én men 1a tao diéu kién
cho céc vi khuan c6 ich phat trién, san sinh axit lactic [am tang
gia tri dinh dudng va tang gia tri cdm quan.

» Cdy giong: ché phim vi khuén lactic Lactobacillus
bulgaricus thuan khiét voi ty 1€ 3%. Tién hanh 1én men ¢ nhiét
d9 41£1°C trong thoi gian 6 gio.

» Pong héa: san pham dugc dong hoa & 4p suit 170 Pa
nham gop phan 6n dinh trang thai cho san pham.

» Pong bao bi: san pham duoc dong trong bao bi PC 100
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ml hoac chai HDPE 100 ml va dan kin.

> San phdm: d6 udng 1én men lactic tir khoai lang tim Nhat
Ban dugc bao quan ¢ nhi¢t do 4-6°C véi thoi han st dung 30
ngay.

Két luan

Qua trinh nghién ctru dd xac dinh dugc thong sb cong
nghé cac cong doan chinh 1a thuy phan tinh bdt khoai lang
béng enzyme glucoamylase 0,15% & nhiét do 60°C, thoi gian
1,5 gio va 1én men bang vi khuan Lactobacillus bulgaricus
voi ty 18 tiép gidng 3% (twong mg mat do vi khuan lactic 1a
10° CFU/ml) trong diéu kién nhiét d6 41+1°C, thoi gian 1én
men 14 6 gio cho nude udng 1én men lactic dat chat luong yéu
cau. Tur do, thiét 1ap dugc so dd quy trinh cong nghé ché bién
nude ubng 1én men lactic tir khoai lang tim dat chi tiéu chat
luong, ddm bao an toan thyc phém.
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70 Pham Véan Minh, Vi Thi Duyén Trang Danh gia hi¢u qua van dong tri liéu két hop vatly tri li¢u trong diéu trj bénh nhan viém khap vai thé don thudn. | 5 1

71 | Neuydn Kim Thach, Liéu M§ Dong.. g-igl};egnt Egu tao h¢ phan phoi thuoe hudng dich chu dong chitosan-mixen-paclitaxel-aptamer mg dung dicu 5 5

72 | Nguyén Ciru Khoa, Nguyén Dai Hai Nghién ciru tong hop thude generic letrozole quy md 100 g/mé dat tiéu chudn duoc dién USP38. 5 12




Phan tich vi hoc va thanh phﬁn hoa hoc cua lan mt 14 Nervilia aragoana Gaudich - h lan Orchidaceae thu

73 Tran Thi Ngoc Mai, Tran Cong Luan hi & Kon Tum. 5 17
|| R g e A i Phuong p~h‘apkdo cic dac th quang hoc cta mau y sinh hoc bang h¢ thong phan cuc anh sang trong chan doan 5 ”
va theo doi bénh tiéu duong.
75 T8 Thj Ty n, Trinh Th Hidn,.. N'ghien cuuAmot $0 dac dlgm clia Vi khuan lao ¢ bénh nhan lao phoi mdi va lao phoi tai tri duge chi dinh dieu 7 |
tri bang thuoc chong lao hang mét.
76| Nguyén ThijMei Hiong, Neuyen PhamiAnh Hoz A‘p dur}g phuong phiip sinh hoc phan tir trong phat hién som nguoi mac bénh Wilson chura co tri¢u ching lam 7 6
sang va mang gen b¢nh.
X s X e T Khio sét su thay doi tn s6 tim va huyég ap sau nhi ap huyét Tam tai trai va phai trén nguoi binh thuong khi
1| W N L, {hec i mghiorn iy ol o/l (6 Tadh, O
78 | Triéu Tién Sang, Tran Anh Ditc... Nghién ctru xdy dyng quy trinh danh gia muc do dut gay ADN tinh tring. 7 17
79 | D4 Thi Thanh Trung, Pham Thi Vui... Dénh gia kha ning trc ché vi khuén Helicobacter pylori ciia mot s6 dich chiét thao duoc Viét Nam, 7 23
| e e ey ?,I,gvh;,:g clru kha nang trc che 5 dong te bao ung thu ¢ nguoi cua cao dich chiét re chum ngay trong dicu kién 7 2
81 || NgoManh Tién, Neuyén Thj Vin Anh. PJhat h;1¢r_1 V(?ot' bien gen BTK trén céc bénh nhan chan doan bénh khong gammaglobulin méu lién ket nhiem 9 |
sac the gioi tinh X (XLA).
) Thicu Tion Senz Ve Hone D I;Iglﬁlen clu xay dung quy trinh chan doan vi khuan gay nhiem khuan am dao bang phuong phap Multiplex 9 5
83 Tran Lé Tuyét Chau, Pham Bao Ngoc... Diéu ché hé vi ty nhil dé cai thién tinh kém bén cta schaftosid trong cao kim tién thio toan ph?m. 9 10
84 | Nong Thi Anh Thu, Nguyén Trong Thong... Téc dung chéng viém cép va man tinh ctia cao chiét tir phan trén mét dét cdy Miii méc. 9 15
85 | Ton Nit Thi Nhu Quynh, Truong Thi Dep... Pa dang ngudn tai nguyén ciy thude & Khu bao ton thién nhién Son Tra, TP Da Ning, 9 20
%6 Nguyén Thi Trang, Trn Thi H 5ng Nhung,.. TPa{n dinh d¢ chinh xac cua bo xét nghiém tu pha d€ dinh luong fructose trong tinh dich phuc vu chan doan 1 |
v0 sinh nam.
M| N s B G G T Xay du_ng quy trinh phat hlen_ dong thoi Plasmodium falciparum va Plasmodium vivax dua trén ky thuat 1 7
recombinase polymerase amplification.
88 S e DT U D?c dlg{n kl}éng lfhang sinh va moi lién h¢ kiéu gen cua cac chung Pseudomonas aeruginosa phan lap tai 1 14
Bénh vién Viét Dirc.
800 ey n Hiva 7af Trung) NeuyeniTien il BAao,che va danh gia dong‘hoc Phong thich vién nén metformin hydroclorid 750 mg phong thich kéo dai voi 1 19
h¢ ta duge tao khung matrix than nudc.
90 | Ngb Tién Thinh, Vii Anh... Diéu ché SMEDDS chira cao diép c toan phan va khao st tac dong khang viém cdp tinh cta hé. 12 |25
91 Phing Céng Thiéng, Neuybn Vi Béc. lc’}lllgggloal 2 chung vi nam phan 1ap tai Vién 69 va xac dinh kha ndng phan giai mot so co chat sinh hoc ctia 1 30
Khoa hoc néng nghiép
92 | Pham Thi My Phuong, Bodn Vin Té... Nghlep el ar}h hEIUnAg cuia ham luqng .cadllml va chi trong dat den kha nang sinh truong va hap thu céc kim ) 0
loai nay ctia cdy co man trau (Eleusine indica L.).
93 | Nguyén Khanh Van, Quin Xuin Hitu... Tao phoi bo nhan ban khong 6 zona pellucida. 2 36
94 | Pham Ngoc Thach, Nguyén Thi Lan... Su I hanh va dic tinh di truyén cta virus cim gia cim A/HSNG tai mot s6 tinh bién gidi phia Bic Viét Nam. | 2 43
95 | Nguyén Quang Duong Nguyén, Nguyén Phu Hoa Nghién ciru anh huong cia ty 18 N/P va do min dén su phat trién cua vi khudn lam (cyanobacteria). 2 49
96 | Duong Thi Nguyén, Trinh Xuan Hoat P?at h1~¢n v gidm dinh nhanh vi khuan Xanthomonas axonopodis pv. manihotis gay bénh vi khuan tan lyi san ) 53
bang k¥ thuat PCR.
97 | Duong Xuan Tu, Pham Thién Thanh... Ung dung chi thi phén ti trong chon tao gidng la thom khang bénh bac 14 cho céc tinh phia Bic. 2 59
98 | Pham Thi Thu, Lé Van Ve... Cong nghé nhan gidng dich thé, img dung trong nudi trdng nim so vang (Pleurotus citrinopileatus). 5 27
99 | Nguyén Thi Thanh Mai, Chu Ditc Ha... Phén 14p, tuyén chon vi Khudn phan giai ln, kali kho tan tir dét trong c phé tai khu vure Tay Nguyén. 5 34
100 | BodnPham Nage Nga, Ha Thi Neoe ik E(i}:llen clru anh huong cua cac chung vi khuan ni sinh dén cay cao su - Hevea brasiliensis giai doan vuon 5 39
101 | Trinh Héng Som, 118 Van Sing Hé s0 di truyen va gid tri giong wée tnth vé talzg khoi lugng, do day md lung, d6 day co than va ty 1¢ nac cua 5 5
lon duc Landrace co nguon goc tir Phap va My.
B LA S o pcom Khao sdt hién trang ky thuét nudi va sy tich [ily carbon hiru co, nitrogen va phosphorus trong ao nu6i tom the
102 | Nguyen Thi Bich Véan, Nguyén Phi Hoa ol fréng thim carth til i Bac Liga, 5 49
103 | Trén Thi Triéu Ha, L4 Thi Thu Hang.. Nghién ctru kha nang nhn nhanh va tao céy hoan chinh ctia chdi Vanilla (Vanilla planifolia Andr) in vitro. | 5 56
104 | Nguyn Thi L, Pham Eivong Son... NAghlf:n ciru nl}an‘ giong lan Hoang thao Ngh¢ tam (Dendrobium loddigesii Rolfe) bang phuong phap nudi 5 60
cay lat mong te bao.
105 | NguynThiBich Van, V6 Céng Think iginglr; 6cnu’gu su thich tmg cta 4 giong/dong lia (Oryza sativa L.) trong dicu kién kho han nhan tao giai doan 7 )
105 || T T s Nt Ty s o é&;&ltg;mng cua chitosan chiéu xa ket hop nam Trichoderma to1 bénh chet héo Phytophthora spp. trén cay 7 38
- Ao oo Dénh gi4 kha ning cung cdp lan ciia dat 4p dung phuong phép khuéch tan qua mang trén mot sb ving dat
107 | Vi Van Long, Nguyén Hoang Kim Nuong... canh tic lfa tai DBSCL. 7 42
108 | Truong Thi My Hanh, Nguyén Thi Nguyén... Nghién ciru kha nang digt mot s6 loai vi khudn va ndm cta 14 he (4llium tuberosum). 7 48
109 | Bii Anh Tuén, Nguyén Dirc Hiéu... Phin tich da dang di truyén hé gen ty thé va ngudn gdc tién hoa ciia siu gidng lon ban dia Viét Nam. 7 53




110 | Vuong Huy Minh, Ngo Thi Thuy Linh... Chon tao cac dong ngd khang bénh méc hdng bing chi thi phan tir SSR. 7 60
11| Trin itc Trung, Ta Hong Linh.. g?r\l/t:g; zllrrrllh khéng bénh dao on ctia mot s6 mAu giong lta nhap noi tir Vién Nghién ctru laa Quéc té (IRRI) 9 55
112 | Nguyén Quy Khiém, Nguyén Ngoc Dung... Kha ning san xudt cta vit Star 53 ong ba nhap noi. 9 31
113 || CiThlThier T, Vi Thi Near... éér;hg}:il;é;lfac;;tziﬁécjﬁ Silﬁg:&) t.>?1 nghé sau tach chiét curcumin trong khau phn toi strc san xuét thit va d 9 36
114 | LéDinh Kha, Nguyén Thi Thanh Huong... Mot s6 gibng Tram tra gidu Terpinen-4-ol ¢ trién vong trén mot s6 1ap dia tai mién Béc Viét Nam. 9 42
115 | Truong Thi My Hanh, Pham Thi Yén... Hién trang nhiém ky sinh tring & ¢4 chim viy vang (Trachinotus spp) nuoi 1ong tai Hai Phong. 9 48
116 | Hoang Thi M§ Huong, Trdn Thi Kim Nhung... Hién trang nui tom hum 1ong bé tap trung va chat lugng moi truong nude tai vinh Xuan i, tinh Phu Yén. | 9 53
117 | LuuHan Ly, L& Thi Thu Hién... Nghién ciru chuyén gen ma hoa mannitol 1-phosphate dehydrogenase (mtID) vao cdy ngd. 9 59
118 | Nguyén Thi Lai, Vi Manh Hai... Nghién ciru nuoi trong lan Hoang thao Nghé tim (Dendrobium loddigesii Rolfe) & giai doan vuron wom. 12 36
119 | Doan Thi Bfc, L& Tat Khwrong... Anh hudng cta diéu kién bao quan lanh bing cong nghé Hyokan dén chit lwong qua cam. 12 40
120 | Trin Béo Trim, Neuyén Thi Eitn... ?ﬁi glrxlgn];gh zllletlallnt(l)rtl }TOT iil; }:(1-1 I(I')l;ii truong dén qua trinh nhan giong Spirulina platensis nudc lg phuc vu san 1 45
121 | Nguyén Thi Lai, Pham Huong Son... Nghién ciru nhan giong in vitro cy Sam cau (Curculigo orchioides Gaertn.) tir nuéi cdy dinh sinh truong, 12 50
122 | Hoéang Thi L¢ Hang, Nguyén Thi Thu Huong Nghién ciru ché bién nuée udng 1én men lactic tir ¢t khoai lang tim Nhat Ban (giong Murasakimasari). 12 55
Khoa hoc xa hoi va nhan van

123 | Trdn Van Cong, Nguyén Thi Hoai Phuong Méi quan hg gitra chat lwgng tinh ban va bat nat tryc tuyén ¢ hoc sinh trung hoc phé thong trén dia ban HaNoi. | 4 1
124 | To Ngoc Hung, Nguyén Dt Trung Phén tich cac yéu t6 tac dong dén quy mo vay von cita hg gia dinh khu vuc nong thon moi. 4 6
125 | D Thi Nang, Nguyén Thi Hong Sur tham gia lién két cia ho nong dan trong chudi gia tri nho Ninh Thuén. 4 13
126 | Nguyén Thi Minh Hoa, Nguyén Pha Bao Dénh gi4 tic dong cia BDKH dén ton thwong sinh ké nguoi dan TP Ho Chi Minh. 4 19
127 | Dao Ngoc Bau Phan tich kinh & hoc phép luat d6i v6i hanh vi ky thi gi4 va dé xuat hoan thién Luét Canh tranh 2004, 4 23
128 | Nguyén Manh Diing V& hoat dong quan 1y bién dao ctia nha nude quan chu Viét Nam. 4 29
129 | Nguyén Khic St Nhimg thanh tiru ndi bat trong hop tac nghién ciru khao cd hoc Viét - Nga. 4 33
130 | L¢ Huong Thay Sur twong téc thé loai trong truyén ngén Viét Nam duong dai. 4 40
131 | LE Thoi Tan Van dung thé tan vin bt ky vao kién tao dién mao thé loai tidu thuyét Nho lam ngogi si. 4 46
132 | Vil Tudn Anh, Trin Van Bich 13;[‘6; ;?yp?;(?n\/%étth;z Itrlll.u'orng mai hoa va chuyén giao san phim KH&CN cia cac truong dai hoc trén thé gioi 4 51
133 | Bach Tan Sinh gl};iygﬁlo frlleg il;)}rlleg ‘%{g ngglﬁlzle)dm moi cia Viét Nam: Nghién ciu truong hop cia cdc vién nghién ciuva |, 56
134 Nguyén Thi Diéu Chi Téc dong cia chu triic von no t6i hiéu qua tai chinh: Nghién ctru dién hinh céc doanh nghiép dich vu Viét Nam. | 11 1
136 | Pham Tién Manh. Trkn Thi Phrong Tho... ;z’:; (Erclﬁ zﬁzgglﬁ (I:fntl}(‘;)nﬁ (t)ll'(l: ;(1) tl\;[x::r,ﬁll(?Hngl;zg .dén bién dong gia ¢d phiéu ctia cac cong ty niém yét trén So 1" 10
137 | Trin Van Bién Nhing vin dé khc biét trong giao két hop dong dién tir. 11 16
138 | Bui Thi Minh Ha, Lé Thi Hoa Sen... Phuong phap danh gi4 tinh d& bi ton throng vé sinh k& cia nong ho do bién dbi khi hu. 11 )
139 | Trin Thi Tuyé f ;i}:éfﬁrclén chi sb nhay cam han kinh té - xd hoi trong dnh gi4 tinh d& bi ton thuong do han han tai tinh Ninh m 2
140 | Nguyén Trong Nhan Cho néi ving Dong bang song Ciru Long dudi goc nhin sinh thai nhan vin. 11 34
141 | Nguyén Vin Anh, Kiéu Binh Son Hé thong dén miéu nha Tran tai Dong Tridu, Quang Ninh. 11 38
142 | L& Viét Lién Nghién ciru v& mdi quan hé giita nong thon va thanh thi thong qua viée tai tao khong gian thiéng. 11 42
143 | Nguyén Thi Thanh Thay Vai nhan xét vé cc cude van dong vin hoa - xa hoi & Viét Nam trong qua trinh “Cén dai hoa”. 11 47
144 | Binh Minh Hing Mot cach hiéu vé chu nghia siéu thyc trong tho hién dai. 11 54
14 (N T T T ?gaﬁfl :pu;,l% zﬁr\l/ i%ltlf;rg Iiuhiécnhniz;l’r.l véi khai théc di san ton gido, tin ngudng trong boi canh Céch mang cong 1" 58




QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUii dang trén Tap chi phai 1a bai viét nguyén thuy (chua dudc cong bd trude do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac co quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét & cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.

PHAN LOAI LINH VUC KHOA HOC

AAAAAAAAA
CP®NDO W=

2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién ta, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cua khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hdi
. Théng tin dai chiing va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dtic va tén gido

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van




TAP CHi KHOA HOC VA CONG NGHE VIET NAM
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Thim dinh d chinh xic ciia bd xét nghiém ty pha dé dinh lwgng
fructose trong tinh dich phuc vu chin do4n vo sinh nam.
Nguyén Thi Trang, Trin Thi Hong Nhung, Bui Bich Mai, Trin L& Giang

Xay dung quy trinh phat hién ddng thoi Plasmodium falciparum va
Plasmodium vivax dwa trén ky thuit recombinase polymerase
amplification.

Nguyén Ngoc Bao Huy, Quan Quéc Ping, Nguyén Hoang Chuong

Pic diém khing khang sinh va mbi lién h¢ kiéu gen ciia cac ching
Pseudomonas aeruginosa phan lap tai Bénh vién Viét Dirc.

Vii Thi Thu Hién, Pham Duy Thai, Trin Thi Van Phuong, Ngé Thi Hong
Hanh, Bui Thi Viét Ha, Trin Huy Hoang

Bao ché va danh gii dong hoc phéng thich vién nén metformin
hydroclorid 750 mg phong thich kéo dai véi hé ti dwoc tao khung
matrix thian nwéc.

Nguyén Hiru Vinh Trung, Nguyén Thién Hai, Pham Dinh Duy

Diéu ché SMEDDS chira cao diép ci toan phin va khio sit tac dong
Khang viém cip tinh ciia hé.
Ngé Tién Thinh, Vii Anh, Tran Lé Tuyét Chau

Phén loai 2 chiing vi nim phén 1ap tai Vién 69 va xic dinh khi niing
phan gii mot sé co chit sinh hoc ciia chiing.
Phing Céng Thuéng, Nguyén Vin Béc, Nguyén Cao Vii

Nghién ctru nudi trdng lan Hoang thio Nghé tim (Dendrobium
loddigesii Rolfe) & giai doan vudm wom.

Nguyén Thi Lai, Vii Manh Hai, Pham Huong Son, Pham Minh Duy, Bui
Thi Thanh Phuong

Anh hwéng ciia didu kién bio quan lanh bing cong nghé Hyokan dén
chét hrgng qua cam.

Poan Thi Béc, Lé Tit Khuong, Kouichi Omura, L& Thi Minh Hing, Pao
Vin Minh, Ta Thu Hing

Anh hwéng cia mot sé yéu t6 méi trwomg dén qua trinh nhén gibng
Spirulina platensis nwée lg phuc vu san xuét sinh khéi tai tinh Thanh
Hoa.

Tran Bao Tram, Nguyén Thi Hién, Phan Xu4n Binh Minh, Nguyén Thi
Thanh Mai, Truong Thi Chién, Pham Huong Son

Nghién ciru nhin giéng in vitro ciy Sam cau (Curculigo orchioides
Gaertn.) tir nudi cdy dinh sinh truéng.

Nguyén Thi Lai, Pham Hwong Son, Bui Thi Thanh Phwong, Pham Minh
Duy, B3 Thi Thom, Nguyén Thi Binh, Nguy&n ich Tan

Nghién ciru ché bién nwéc udng 1én men lactic tir ci khoai lang tim
Nhit Ban (gibng Murasakimasari).

Hoang Thi L& Hing, Nguy&n Thi Thu Huong
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Verifying the accuracy of self-manufactured test kit for
determination of fructose concentration in semen for male infertility
diagnosis.

Thi Trang Nguyen, Thi Hong Nhung Tran, Bich Mai Bui, Le Giang Tran

Constructing a molecular assay based on the recombinase
polymerase amplification technique for simultaneous detection of
Plasmodium falciparum and Plasmodium vivax.

Ngoc Bao Huy Nguyen, Quoc Dang Quan, Hoang Chuong Nguyen

Antibiotic resistance characteristics and genotype correlation of
Pseudomonas aeruginosa isolated at Viet Duc Hospital.

Thi Thu Hien Vu, Duy Thai Pham, Thi Van Phuong Tran, Thi Hong
Hanh Ngo, Thi Viet Ha Bui, Huy Hoang Tran

Formulating and evaluating the release kinetics of metformin
hydrochloride 750 mg extended release tablet prepared by
hydrophilic matrix.

Huu Vinh Trung Nguyen, Thien Hai Nguyen, Dinh Duy Pham

Preparation of SMEDDS containing Houttuynia cordata (Thunb.)
extract and examination of the acute anti-inflammatory effects.
Tien Thinh Ngo, Anh Vu, Le Tuyet Chau Tran

Classification of two fungal strains isolated at the Institute 69 and
determining their ability to dissolve some biological substrates.
Cong Thuong Phung, Van Bac Nguyen, Cao Vu Nguyen

A study on cultivation of Dendrobium loddigesii Rolfe at the nursery
stage.

Thi Lai Nguyen, Manh Hai Vu, Huong Son Pham, Minh Duy Pham,
Thanh Phuong Thi Bui

Effects of cold storage conditions applying the Hyokan technology
on the quality of oranges.

Thi Bac Doan, Tat Khuong Le, Kouichi Omura, Thi Minh Hang Le, Van
Minh Dao, Thu Hang Ta

Effect of some factors on the cultivation of Spirulina platensis in
brackish water for biomass production in Thanh Hoa province.
Bao Tram Tran, Thi Hien Nguyen, Xuan Binh Minh Phan, Thi Thanh
Mai Nguyen, Thi Chien Truong, Huong Son Pham

Study on in vitro propagation of Curculigo orchioides Gaertn.
through apical meristem culture.

Thi Lai Nguyen, Huong Son Pham, Thi Thanh Phuong Bui, Minh Duy
Pham, Thi Thom Do, Thi Binh Nguyen, Ich Tan Nguyen

Study on processing lacto-fermented drinks from Japanese purple
sweet potatoes (Murasakimasari).
Thi Le Hang Hoang, Thi Thu Huong Nguyen

Tap chi dién ti (E-journal): vistum; h.ujstun
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