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Study on in vitro culture of Spodoptera litura cells
for bio-pesticide production by infected virus

Ha Thi Thu Thuy, Le Van Trinh, Nguyen Thi Nhu Quynh
Abstract
Embryonic cells from mature ovaries are maintained continuously in the nutrient medium. The success of Spodoptera
litura cell culture by 2.tp established embryonic tissue cells. In primary culture, at the twenty seven days of culture,
cell adhered on the surface of the culture vessel and the number was folded up to 20 times. In subculture, the
morphology of cells from embryo was rather stable at the 25" cultruring transfer. The new cells should be stored at
- 80°C for up to one month. After storing, the cells need to be recovered by culturing and appropriate medium for
culturing was Excell 420-14419C. In this medium, the density of cells was 18.84 x 10° cells/ml.
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NGHIEN CUU CAI TIEN HE THONG CHIA MAU CUA MAY SAC KY KHI
TRONG QUA TRINH PHAN TICH KHI NHA KINH (CH,, N,0, CO,)
NHAM HA THAP GIOI HAN PHAT HIEN VA GIOI HAN DINH LUGNG

Pham Thi Bu6i', Nguyén Phuong Linh’, Pham Thi Toan',
Nguyén Thi Thanh Huong', Tran Thi Thom', Nguyén Anh Va!

TOM TAT
Phuong phap phan tich sac ky khi la mét phuong phap phan tich hién dai da dugc Ging dung trong phén tich cac
khi nha kinh. Hién nay, Trung tdm Phén tich va Chuyén giao Cong nghé méi truong, Vién Mai trudsng Nong nghiép
da cai tién va ting dung phuong phép phan tich sac ky khi cho phén tich dong thoi ba khi nha kinh CH,, N,O va
CO,. Két qud xac dinh dugc gidi han phat hién cia CH,, N,O va CO, lan luot la 0,051 mg/L; 0,011 mg/L va 4,806
mg/L v6i d6 thu hoi ctia phép phan tich 1an lugt 14 98%, 101% va 98%. Phuong phap nay c6 thé ting dung dé€ phan
tich khi CH,, N,O, CO, trong khong khi, khi tit h¢ thong Biogas, khi tii bai rac va trong mét s6 nguon khi thai khac.

T khéa: Khi nha kinh, sic ky khi, khi Biogas

1. DAT VAN BE

Khi nha kinh la nhiing khi ¢6 kha ning hap thu
cac buic xa song dai (hong ngoai) dugc phan xa tu
bé mit trai dat khi dugc chiéu sing bang anh sang
mat troi, sau dé phan tan nhiét lai cho trai dat, gay
nén hiéu ung nha kinh. Céc khi nha kinh chi chiém
khoang 1% khi quyén, trong d6 CO, chiém 76%,
CH, chiém 16%, N,O chiém 6% t6ng lugng phat thai
khi nha kinh toan cdu; riéng trong co cdu phat thai
theo nganh, phat thai khi nha kinh tif néng nghiép
chiém khodng 26% (Anna Kijewska, Anna Bluszcz,
2016). Theo B¢ Tai nguyén va Moi truong (bao cdo
ndm 2014), dén ndm 2005, lugng khi nha kinh phat
thai trong linh vic nong nghiép la 80,58 triéu tan
CO, tuong duong, chiém 49,37% téng lugng khi nha
kinh phat thai ctia ca nuéc. Nong do khi nha kinh
tang lén gép phan gay nén hién tugng néng 1én toan

cdu, khién bing & hai cuc tan ra lam ting muc nudéc
bién, diéu nay gay ra la lut, han han anh hudng dén
khi hau, thoi tiét va cudc séng ctia con ngudi. Do
dé viéc phan tich cdc khi nha kinh c6 y nghia quan
trong, no6 giup do dém chinh xac lugng phat thai cna
cdc nguodn thai nhim tinh todn téng lugng phat thai
tt d6 c6 hudng cho cdc nghién ctiu nham gidm phét
thai khi nha kinh.

C6 rat nhiéu phuong phap phan tich CH,, N,O,
CO, da va dang dugc st dung. CO, c6 thé dugc phan
tich bang phuong phap hip thu héng ngoai, phuong
phép tao két tha véi dung dich bari hydroxit, phuong
phédp chuéin d, phuong phap thit 6ng dau do véi chi
thi hydrazin va tim tinh thé, phuong phép thu do
axit v6i chi thi metyl da cam... V6i phéan tich N,O,
c6 thé sti dung phuong phap so mau huynh quang,
phuong phap hong ngoai khong phan tan. Nhin

! Vién Moi truong Nong nghiép
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chung, cac phuong phéap phan tich ké trén thuong
phai hip thu khi qua dung dich hép thy, c6 thé dan
dén sai s6 dang ké.

Uu diém ctia phuong phép phan tich sic ky khi
dugc sti dung tai Trung tdm la chi st dung mét thiét
bi sdc ky trong cung mét thai gian c¢6 thé dinh lugng
truc tiép ca 3 loai khi v6i do chinh xdc cao (khong
can thong qua hép thu khi). Khi d4p dung cai tién
hé théng chia mau (chia loop) cho phép phan tich
gidi han phép hién (LOD) ctia CH,1a 0,051 mg/L;
N,01a20,011 mg/L; CO, 1a 4,806 mg/L tiong duong
theo thong ké gia tri LOD cta CH, gidam 101an; N,O
gidam 17 lan; CO, gidm 9 lan so vé6i phan tich khong
chia loop. Phuong phap nay cé thé ting dung dé
phén tich khi CH » N,0, CO, trong khong khi, khi
tu hé thong Biogas, khi tii bai rac va trong mot s6
nguon khi thai khac.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu, thiét bi

- Hé thong sic ky khi (GC-2014): Hé thong sacky
khi (GC-2014) dugc san xudt bdi Cong ty Shimazu,
Nhat Ban, dugc trang bi cac dau do (detector) dung
cho phan tich khi nha kinh, bao gom: P4u do dan
nhiét - Thermal Conductivity Detector (TCD) -
phan tich CO, Déu do Ion héa ngon lta - Flame
Ionization Detector (FID) - phan tich CH; Dau do
cong két dién ti - Electron Capture Detector (ECD)
- phén tich N, O.

- Binh khi chudn: St dung 3 binh khi chuén chia
hén hgp CH,, N,0O va CO, dé xay dung duong chudn
va kiém tra phuong phap.

Béng 1. Nong d¢ khi trong cdc binh khi chudn

Ky hiéu Néng d¢ (ppm)
STT .
binh CH, N,O Co,
1 Bl 1 17 101
2 B2 1010 170 10100
B3 5 1 500

- Khong khi xung quanh: Khong khi xung quanh
dugc nén vao cac binh vo kim loai, dung tich 2 L, da
dugc lam sach va hut chan khong, dung d€ xac dinh
cac gia tri st dung ctia phuong phap.

2.2. Phuong phap nghién ctiu

2.2.1. Khdo sdt hé théng GC-2014

Nghién ctiu Cataloge ctia thiét bi, hiéu dugc co
ché chia mau va cic by phén chia mau dé tit d6 cai
tién hé théng chia mau cho d6 chinh xdc cao hon.
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2.2.2. Cdi tién hé théng chia mau

Hé thdng chia méu (chia loop) trong thiét ké ctia
nha san xudt 1aloop 1 ¢é thé tich 1 mL chia mau cho
phan tich N.O, loop 2 c¢6 thé tich la 2 mL chia mau
cho phan tich CH, va CO,,.

Nhom nghién ctiu thiét ké thém cac 6ng vdi cac
thé tich thdp hon nhim gidm lugng méau di vao hé
thong tit d6 giam gidi han phat hién va giéi han dinh
lugng ctia phuong phép. Cac 6ng chia mau duge lam
bang 6ng inox chuyén dung khong gi.

- Cong thtc 1: St dung 6ng chia mau ctia nha
san xudt, loop 1 ¢6 thé tich 1 mL, loop 2 ¢6 thé tich
la2 mL.

- Cong thtic 2: loop 1 c6 thé tich 0,5 mL, loop 2
c6 thétichla 1 mL.

- Cong thiic 3: loop 1 ¢6 thétich 0,1 mL, loop 2 cé
thétich 1a 0,5 mL.

- Cong thiic 4: loop 1 ¢6 thé'tich 0,1 mL, loop 2 cé
thé tich 12 0,2 mL.

Dé dam bao cac thé tich mau dugc chia nhu yéu
cdu clia cac cong thic trén thi kich thudc cua 6ng
chia phai dugc thiét ké theo cong thtic sau:

V=3,14x(d/2)>xL

Trong dé, d la dudng kinh trong ctia loop, L la chiéu
dai loop.

Trong trudng hop cé 3 binh chudn cé néng do
khi khéc nhau. Trong d6, binh 3 c6 nong do CH, va
N,O thdp hon, dé viia xéc dinh dugc gidi han dudi
va d€ xay dung dugc dudng chudn thi ap dung cong
thtic 1, 2, 3 cho binh 1, cong thtic 1, 2 cho binh 2 va
cong thtc 1, 2, 3, 4 cho binh 3.

2.2.3. Xdc dinh dé tuyén tinh sau cdi tién chia loop

Xay dung duong chudn theo nong d6 ctia khi va
dién tich peak dugc ghi nhén trén may. Thuc hién
trong cung diéu kién khong c6 sy thay ddi vé ky
thuat vién, thoi gian... theo ding quy trinh.
2.2.4. Xdc dinh gi6i han phdt hién (LOD), gidi han
dinh lugng (LOQ), d¢ thu hoéi (H) ciia phuong phdp
sau cdi tién chia loop

Xéc dinh cac gid tri nay bang cach thuc hién thu
nghiém ldp lai 10 1an mét mau tht & ndng do thép.
Thuc hién trong cung diéu kién khong co6 su thay
d6i vé ky thuét vién, thoi gian... theo ding quy trinh.
X(ri-r)?

(n-1)

LOQ =10xSD

SD = LOD =3xSD

H (%) = (C/C,) x 100%
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2.2.5. Khdo sdt mdu khéong khi nén

Phén tich mau khong khi xung quanh dugc nén
vao céc binh vo kim loai, dung tich 2 L, da dugc lam
sach va hat chin khong. So sanh két qua thu dugc
v6i gid tri tham chiéu qudc t€ - Két qua quan trac
trong Chuong trinh Theo doi ndng d6 khi quyén
toan cau WMO (WMO, 2012).

2.3. Thoi gian va dia diém nghién ctu

- Thoi gian nghién ctiu: Tu thang 6/2017 dén
thang 8/2017.

- bia di€ém nghién ctu: Phong thi nghiém moi
truong, Trung tadm phan tich va chuyén giao cong

Hinh 1. Vi tri loop trén than may

3.2. Két qua cai tién hé thdng chia mau

Viéc thay thé cdc loop lam thay d6i thé tich khi
vao ct, dan dén sy thay d6i tin hiéu phan tich trén
thiét bi. Tién hanh phén tich kiém ching trén binh
chudn B3 thu dugc két qua nhu bang 2.

Bang 2. Két qua khao sat sy thay déi
két qua phan tich khi thay loop

. ; Dién tich Ty 1¢ giam caa
Co,ng thic peak (A) dién tich peak
sti dung
CH, N,0 CO, CH, N,O CO,

Cong thic1 49095 8893 3324
Cong thtic 2 | 24261 | 4623 1654 2 2
Cong thtic 3 | 12007 | 886 = 820 4 10 4
Cong thic4 4867 @ 888 | 335 | 10 10 10

Nhén xét: Khi st dung loop & cong thiic 2 tin
hi¢u di¢n tich peak ghi nhan khi phan tich N,O, CH,
va CO, gidm 2 lan. St dung loop & cong thic 3 tin

nghé moéi truong - Vién Moi trudng Nong nghiép.

I1. KET QUA VA THAO LUAN
3.1. Két qua khao sat hé thong GC-2014

Theo thiét ké cta thiét bi, dudng di ctia mau khi
trong hé théng GC-2014 (Shimadzu Corporation,
2014) nhu sau: mau khi ti c6ng bom qua 2 loop chia
mau t6i 7 ¢t tach va qua 3 detector d€ ghi nhan tin
hié¢u phan tich. Nhém nghién ctiu cai tién hé thong
& 2 loop chia mau. Hai loop chia mau gan bén hong
thiét bi la loop 1 va loop 2 c6 thé thdo rdi ra khoi
thiét bi ma khong gay sai khac dén hé GC-2014.

7

e I

Hinh 2. Cac loop thay thé

hiéu dién tich peak ghi nhén khi phan tich N,O gidm
10 lan, CH, va CO, gidm 4 lan. St dung loop & cong
thtic 4 tin hiéu dién tich peak ghi nhén khi phén tich
N,O, CH, va CO, giam 10 Ian Két luan ty 1¢ gidm thé
tich tuong duong véi ty 1¢ giam tin hiéu dién tich
peak, do vay viéc thay thé loop ddm bao phan tich
dugc nong do cac khi nho hon so véi thong thuong
va két qua phén tich van dam bao d¢ chinh xéc.
3.3. Xac dinh d0 tuyén tinh

Ung dung thay loop dugc st dung dé xay dung
duong chuén va xdc dinh khodng tuyén tinh cta phép
do. Trong diéu kién nha cung cép chi cung cdp dugc
binh chuén c6 ndng d¢ cao, viéc thay loop c6 tac dung
giam nong do khi chuén téi mic mong mudn. Thém
vao dé, thay vi t6n chi phi mua 6 binh chuén cho
6 diém chudn lam viéc (theo quy dinh ctia AOAC)
nhom nghién cttu chi cin st dung 3 binh chuén va
thay déi thé tich cac loop d€ dat dugc ndng do mong
mudn trong phép do. Két qua thé hién & bang 3.
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Bang 3. Nong do khi ting v6i céc binh chudn khi thay loop Viéc thay déi loop nhu trén lap dugc khoang
STT Binh = Cong thiic Nong do (ppm) tuyén tinh ctia phép do nhu bang 4.
hui . , o
chuan sif dung CH, N0 Co, Bang 4. Két qua phén tich xay dung khodng tuyén tinh
1 Cong thtc 1 1 17 101 T Néng dé ciia day chudn ( )
& 6ng do ctia day chuén (ppm
2 Bl  Céngthtic2 05 85 505 k;‘: o ci o Y s E l; e
3 Cong thtic3 = 0,25 1,7 | 25,25
4 B2 Congthticl 1010 170 10100 CH, 0,25 0,5 1,25 25 > >0
5 Congthtic2 = 505 85 5050 NO 01 05 1 L7 85 17
6 Cong thic 1 5 1 500 CO, 25,25 | 50,5 125 250 500 | 5050
7 Congthic2 | 2,5 0,5 250 N x , . X o . ,
B3 ?ng b ,C Heé s6 R? ctia duong tuyén tinh ctia ca 3 khi CH,,
8 Congthic3 125 01 125 N,O, CO, déu > 0,99, do dé c6 thé st dung dusng
9 Congthic4 = 05 | 0,1 >0 chuén cho céc phép phén tich dinh lugng.
Bang 5. Két qua x4y dung duong tuyén tinh
TT Khi Dai néng do Duong chudn D6 thi dudng chuin
(ppm)
. y=70691x - 84,484 ]
1 CO, 50 + 5050 R - 09999 =
o %900 | 5000 | 7300 | tobon  izboo  isboo | rea
. y=9858,8x - 369,14 | *]
2 CH, 0,25 + 505 R? = 0,9991 ii
1.59 -
° Toboo 20600 Sob00 20800 py
. y=9201,3x + 316,15 o]
3 N,0 01+17 R~ 0.9999 ]

3.4. Xac dinh giSi han phat hién, giéi han dinh  dung loop chia mau & cong thiic 4. Khi d6 thé tich

lugng, d¢ thu hoi ciia phuong phap vao hé thong gidm 10 14n va thu dugc két qua nhu
Két qua tht nghiém 10 14n binh khi B3 ¢6 nong  béang 6.

do CH, 1a 5 ppm, N,O la 1 ppm, CO, 1a 500 ppm st
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Bang 6. Két qua xdc dinh LOD, LOQ, H(%) c6 thay loop

N Két qua (ppm)
Thong s6
CH, N,O0 Co,
Két qua trung binh 0,490 0,101 48,77
LOD 0,051 0,011 4,806
LOQ 0,153 0,033 14,42
H (%) 98 101 98

So sanh két qua tht nghiém 10 l4n binh khi B3
c6 nong do CH, 1a 5 ppm, N, O la 1 ppm, CO, la 500
ppm ma khong st dung chia loop trong bang 7.

Bang 7. Két qua xac dinh LOD, LOQ, H(%)

khong thay loop
A Két qua (ppm)
Thong s6
CH, N,O co,

Két qua trung binh 4,886 1,058 466,63

LOD 0,485 0,191 45,47

LOQ 1,455 0,574 136,4

H (%) 98 105 98

Nhan xét: D¢ thu hoéi ctia ca hai cach phan tich
déu dat tli 98% dén 105% va dat theo quy dinh cua
AOAC (80 - 110%). Tuy nhién, khi ap dung chia
loop cho phép phan tich giéi han phap hién (LOD)
cta CH, la 0,051 mg/L; N,O la 0,011 mg/L; CO, la
4,806 mg/L tuong duong theo thong ké gia tri LOD
ctia CH, gidm 10 lan; N,O gidm 17 lan; CO, gidm 9
lan so v6i phén tich khong chia loop. Gidi han phap
hién gidam xudng c6 y nghia rat 16n trong viéc phan
tich cac mau c6 ndéng d6 nho, doi hoi tinh chinh
X4c cao.

3.5. Két qua phan tich khi trén mau khong khi
xung quanh

Két qua phén tich khong khi xung quanh trén

mady sic ky khi nhu bang 8.
Bang 8. Két qua phén tich khong khi xung quanh
Két qua (ppm
K¢ hiéu qua (ppm)
CH, N,0 CoO,
Trung binh 2,081 0,322 402
Do léch chudn SD 0,055 0,006 4,072
%RSD 2,65 1,73 1,01

Nhén xét: Danh gia phép phan tich thong qua chi
s6 %RSD ctia CH,, N,O va CO, la 2,65%, 1,73% va
1,01% déu nho hon %RSD t6i da chip nhin dugc la
11% (Vién Kiém nghiém an toan vé sinh thuc phim,
2010), nhu vay phuong phap phan tich nay c6 d¢ lap
lai t6t.

- So sanh két qua phén tich

Cac phan tich méi nhat tii két qua quan tric trong
Chuong trinh Theo doi néng d6 khi quyén toan cau
WMO (WMO, 2016) cho thdy néng d6 mol trung
binh ctia khi carbon dioxide (CO,), methane (CH,)
va nitrous oxide (N,O) trén toan cau déu dat ngudng
moi trong nam 2015 véi CO, ¢ muc 400 + 0,1 ppm,
CH, 6 mtic 1,845 + 0,002 ppm va N O ¢ mtc 0,328
+ 0,001 ppm.

Bang 9. Bang so sanh két qua phan tich

khong khi xung quanh

Co quan Két qua (ppm)

phan tich CH, N,O Co,
CEAT 2,081 0,322 402
WMO 1,845 0,328 400
Trung binh 1,963 0,325 401
SD 0,167 0,004 1,414
RSD (%) 8,5 1,3 0,4

Nhan xét: So sanh két qua phan tich ctia nhém
v6i két qua quan trac theo doi nong do khi quyén
toan cdu cia WMO ¢6 sy tuong dong do vay phuong
phéap phan tich nay cho két qua tin cay.

IV. KET LUAN

Nghién ctiu da cai tién dugc hé thong GC-2014
d€ t6i uu hoa phan tich khi nha kinh gom CH,, N,O
va CO, trén thiét bi sac ky khi. Nghién ctiu da xac
dinh dugc giéi han phat hién ctia khi nha kinh trong
phuong phdp phan tich nay nhu sau: CH, la 0,051
mg/L; NO la 0,011 mg/L; CO, la 4,806 mg/L véi
do tin cay cao. Nghién ctiu ciing xac dinh dugc do
thu héi ctia phép phan tich d6i véi CH,, N,Ova CO,
lan lugt 1a 98%, 101% va 98% (bang 6), déu dat yéu
cdu theo huéng dan ctia thdm dinh phuong phap
phén tich héa hoc & sinh hoc. Nhu vay, viéc cai tién
phuong phap phan tich nay da dat cac yéu cau vé su
pht hgp va d chinh xdc, c6 thé ting dung vao phan
tich thuc t€ va nghién ctiu chuyén sau vé sau.
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Improvement of dispensing system of gas chromatography equipment
in greenhouse gas analysis (CH,, N,0, CO,)
for lowering limit of detection (LoD) and limit of quantitation (LoQ)

Pham Thi Buoi, Nguyen Phuong Linh, Pham Thi Toan,
Nguyen Thi Thanh Huong, Tran Thi Thom, Nguyen Anh Vu
Abstract
Gas chromatography analysis is a modern analytical method that has been used in the analysis of greenhouse gases.
At present, the Center for Environmental Analysis and Technology Transfer, Institute of Agricultural Environment,
has used this method for simultaneous analysis of CH,, N,O and CO,. The results found that the limit of detection in
CH,, N,0 and CO, analysis was 0.051 mg/L, 0.011 mg/L and 4.806 mg/L, respectively, with the apparent recovery of
98%, 101% and 98%, respectively. This method can be used to analyze CH,, N,0, CO, in air, biogas, landfill gas and
in some other sources.
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NGHIEN CUU DAT TRONG MIA TINH TUYEN QUANG
Nguyén Toan Thang', Tran Thi Minh Thu',
Tran Minh Tién!, D6 Hong Thanh?

TOM TAT

bat trong mia ¢ Tuyén Quang gdm 2 nhém chinh: Fluvisols va Xanthic Ferralsols. Nghién ctiu nay da phén tich
cac tinh chét hoa hoc va vét Iy ctia dét tii 120 mau dat. Dt phu sa c6 ty 1é dit sét dao dong 12,9 - 15,8%, s6 mau c6
phan ting chua chiém 43,3%, ham lugng OC thép 71,7%, ham lugng dam ciing dat thdp, ham lugng ca lan téng s6
(61,7%) va dé tiéu (70%) déu dat & mic tu trung binh dén kha, Kali tdng s6 va dé tiéu déu & miic thip va trung binh,
dung tich hép thu (CEC) cling 6 muic tii thdp dén trung binh. D6i véi dit do vang, ty 1é sét dat cao hon dat phu sa
(31,4 - 35,0%), ddt chua (76,7%), ham lugng OC dat th4p. Ham lugng l4n ca tong s6 (65%) va dé tiéu (65%) déu &
muc thép va trung binh, dam dat muc trung binh, CEC ¢ mtc thép, ham lugng kali t6ng s6 va dé tiéu déu hau hét
cdc mau ¢ muc giau (trén 80%). Theo danh gid ctia TCVN 8409-2012 va FAO, dét trong mia & Tuyén Quang cé mot
s6 yéu t6 han ché nhu: pH, ham lugng sét, OC, d6 no bazo, CEC, Mg** va K* trén dét pht sa, d6i véi dat do vang la
pH, ham lugng sét, OC va CEC.

T khéa: Fluvisols, Xanthic Ferralsols, Tuyén Quang, dit mia, yéu t6 han ché

1. DAT VAN BE

Trong san xudt ndéng nghiép cua tinh Tuyén
Quang, cady mia dugc xac dinh la mot trong nhiing
cay hang hoa chu luc. Ndm 2015, Tuyén Quang c6
dién tich trong mia nguyén liéu la hon 11.700 ha,
trong do6 trén 80% dién tich dugc trong trén dat
Xanthic Ferralsols (ddt do vang), con lai tréng trén
dat Fluvisols (d4t phu sa). Véi khoang 29.000 hd

tham gia canh tac, tdp trung cht yéu & huyén Son
Duong véi dién tich hon 4.300 ha, nang suat binh
quan dat 60,7 tdn/ha, thap hon so véi tiém néng
ndng sudt 90 - 120 tdn/ha (Trung uong Hoi Nong
dan Viét Nam, 2016) ctia cac giong mia chi luc dang
trong tai tinh Tuyén Quang. Dat trong mia, cling
nhu dat trong khac, luon xudt hién céc yéu t6 han
ché d6 phi nhiéu dat anh hudng dén sinh trudng va

'Vién Thé nhudng Nong hda; 2S¢ Khoa hoc va Cong nghé Tuyén Quang
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