Tap chi phan tich Héa, Ly va Sinh hoc - Tép 26, Sé 3B/2021

PHAN TiCH PONG THOI CAC HQOP CHAT AUXIN VA GIBBERELLIN
TRONG RAU XANH

Pén toa soan 18-02-2021

Nguyen Quang Trung, Le Van Nhan
Center for Research and Technology Transfer — Vietham Academy of Science and Technology

SUMMARY

PROCESS OF SIMULTANEOUS ANALYSIS OF AUXIN
AND GIBBERELLIN IN VEGETABLES

In this study, auxin and gibberellin compounds in vegetables were simultaneous analyzed using HPLC-
ESI-MS?. The method shows good linearity for all compounds including IAA, IBA, ICA, IPA, GAs, GA,,
and GA; with R? > 0.996. The method detection limit (MDL) and method quantification limit (MQL)
were 2,1-32,6 ng.g* and 6,9-108,6 ng.g*, respectively. In addition, the matrix effect ranged from 85-
118% whereas the overal recovery was dropped into the range of 90,58-102,56%, and RSD was in
0,44-15,25%. The data indicated that the innovation method was simple, accurate, and efficient for the
analysis of auxin and gibberellin in vegetable tissues. It could be further studied to develop and apply
this method in analyzing plant growth regulators in fruits and agricultural products.
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1. MO PAU

Chit kich thich sinh truéng thuc vat dwoc xem
la mot trong nhitng giai phép tét trong néng
nghiép dé thic ddy nhanh qua trinh ting truéng
cua cdy. Trong ty nhién, cac chat kich thich
sinh truong thuc vat con duoc goi la cac
hoocmon sinh truéng thuc vat, 1a nhiing chat
duoc sinh ra trong cdy. Bang con dudng hoa
hoc nhan tao, nhiéu hop chat khéc nhau, co
hoat tinh twong tu vé6i cac chat kich thich sinh
truong thuc vat tu nhién dugc tong hop nhan
tao va dung dé diéu chinh qua trinh sinh truong,
phét trién cua cdy nhim ting ning suat va
pham chét cua cay trong.

Viéc sir dung cac chat kich thich sinh truong
thuc vat trong san xuit néng nghiép ciing dién
ra kha ph6 bién ¢ Viét Nam, tuy nhién, rat it
cong trinh cong bé nghién ctru vé phuong phap
phan tich va danh gia du luong cua cac chat
nay trong cac san pham ndng nghiép, dic biét
1a rau xanh. Mt khéc, c6 nhiéu loai thudc kich
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thich sinh truéng thuc vat khéng ¢ nhdan mac
va ngudn gbc xuit xi vin duoc ndng dan
truyén tai nhau sa dung do hiéu qua nhanh
chéng va vuot troi cua ching mang lai cho cay
trong. Pay 1a mot trong nhitng nguyén nhan
tiém an c6 thé gay nén tinh trang ngd doc thuc
pham va 6 nhiém moi truong lién quan dén du
lwong cua cac hda chit sir dung trong san xuit
ndng nghiép. Do d6, viéc nghién curu va xay
dung quy trinh phan tich céc chét kich thich
sinh trudng thuc vat dong vai tro quan trong
trong viéc danh gia du lugng va thuc trang sir
dung ching trong san xuat ndng nghiép.

Tuy nhién, trong tu nhién ham luong cic chat
kich thich sinh truong thuc vat c6 nong do rat
thip (10° d&én 10 M), do d6, viéc phat trién
mot phuong phap phéan tich dinh lwgng cac
chat nay la mot thach thirc 16n dbi vai cac nha
khoa hoc (Maren va Sergi, 2011; Izumi et al.,
2009). Bén canh d6, cac chét kich thich sinh
truong c6 tinh chat hda hoc va cau tric da dang,



khién cho viéc dinh lugng dong thoi trg nén
khé khan (Yu et al., 2012). Mot sb phuong
phdp phéan tich cac phytohormone da dugc
nghién ciru nhu: bioassay, xét nghiém mién
dich, sic ky khi khéi phd (GC-MS)... Tuy
nhién, han ché cua cac phwong phap nay la
viéc chuan bi miu phuc tap, trong khi d6 do
dic hiéu va do lap lai thap, va nhiéu chit bj
phan huy ¢ nhiét d6 cao (GC)... do do, nén
lam giéi han pham vi ang dung cda ching
trong phan tich cac chat kich thich sinh truéng
thuc vat (Weiler, 1984; Sandberg et al., 1987.;
Meyer et al., 2003; Del va Blanch, 2007).

Thiét bi HPLC c6 hiéu qua thip d6i véi viéc
dinh lwong cac hoocmon thuc vat & ham lugng
nano, nguyén nhan c6 thé do qua trinh tinh ché
mau phic tap (Pan et al., 2010; Qingfeng et al.,
2014). Sy két hop cua HPLC véi dau do khdi
phd gilp cai thién d6 nhay va do chon loc,
cling nhu cho phép xac dinh va dinh lugng
ddng thoi nhidu hop chét trong mét thi nghiém
(Ljung va cong su, 2004; Qingfeng et al., 2014;
Matias et al., 2015). Tuy nhién, tiy vao diéu
kién cua cac phong thi nghiém ma cé thé s
dung cac dau do khdi phd khac nhau nhu: dau
do ba tir cuc (TQ), bay ion, ta cuc thoi gian
bay (Q-TOF) va Orbitrap.

Trong nghién citu ndy, chdng tdi thuc hién xay
dung va phat trién phuong phap phéan tich dong
thoi cac hop chét auxin va gibberellin trong rau
sir dung thiét bi sic ky long ghép ndi voi dau
do khdi phé bay ion.

2. THI NGHIEM

2.1. Héa chat thi nghiém

Céc chét chuan c6 do tinh khiét > 98% gom:
IAA, IBA, ICA, IPA, GAs, GA4, GA7 dugc
mua tr cong ty OIChemim Ltd., Cong hoa
Czech. MeOH va ACN (> 99,80%), dugc mua
cua Merck, Duc. Foocmic acid, FA va HCI
65% cua Merck, bDBuc. Dung mdi
dichloromethane, 1-propanol va 2-propanol
mua cua Sigma-Aldrich (Singapore).

2.2. Piéu kién phan tich HPLC

« Thiét bi Ultimate 3000 UPLC (Thermo
Fisher Scientific, Germany),

* Cot sic ky Hypersll GOLD aQ: 150 x 2.1
mm, 3 pm.
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e Pha dong: DI (Chua 0,1% FA) va MeOH
(chira 0,1% FA)
* Téc do dong: 0,1 mL/min
 Nhiét d6 cot tach: 40°C.
e Gradient: 15 phat vai ty & dung mébi
methanol bién di tir 30-90%.
2.3. Piéu kién khdi phd
Str dung thiét bi phan tich khbi phé LCQ Fleet
MS (Thermo Fisher Scientific, Germany) vaéi
ngudn ion hoa dién hoa (ESI).
Bom truc tiép dung dung dich chuan 1 ng.pL!
cua cac chit phan tich vao detector MS sir
dung kim bom Hamilton (500 pL, Hoa Ky) &
téc do dong 5 uL.min-1.
Diéu kién phan tich khdi phé: duoc trinh bay &
Bang 1.

Bang 1. Piéu kién phan tich khai pho

T Thing sb Ponvi Gii tri tdi v
1 Nhiétdéngudn °C 100
2 Téc dd déngkhi mang Liphit 25
3 Técd6 déngkhi bd oo Liphiit 5
4 Técds domgkhi quétbudngion héa Liphit 0
5 Diénthé nguén phun

-Ton am KV -3.0
- Ion duong kv 3.6
6  Nhiétdd éng mao quin °C 200
7 Dién thé éngmao quin
- Ton 4m v 31
- Ion duong v
§  Dién thé thiu kinh hoi tu:
-Ion im v -125
- Ion duong v 70

Phin mém Xcallibur (Version 2.2, Thermo
Fisher Scientific) dugc s dung dé xu ly dir
liéu.

[ Bude 1: Béng ciing mau frong nite lang ]

!

Budc 2: Nghifn nhé vi cin 300 mg
miu vao éngly tam Teflon 15 mL

Thém 3m1 l
2-propanolH:0/HCI

Léc30 phat, &4°C Siér

Budc 3: Lac mau va chiét siéu am -
&m 5 phitt

!

[ Buéc 4: Ly tam mbu va hiit dich lop trén ]4— 4000 vongphit™,  45C
Lic30 phat, ¢ 1°C
Situ &m 5 pha

]—u[ Dich trong suét]

[ Buéc 7- Hit | mL dung dich lop dusi ]

Je—

Thém 6mL 4.1
dichlosom ethane

[ Budc 5: Lac mau va chiét siéu am

]

a[ Budc 6: Ly tam m3u

4000 vongphur
FaeC

Cécanbingnite,
haa tan trongMeOH

[ Budc 8: Phan tich trén HPLC-EST-MS? ]

Hinh 1. Quy trinh xz ly va phan tich céc chat
auxin va gibberellin trong rau



2.4. Xay dung dwong chuin va xac minh
phwong phap

Xay dung duong chuan gom cac diém cé ndng
do: 1, 5, 10, 20, 50, 100, 200, 500, 1,000 va
2,000 ng.mL.

Xac dinh cac gia tri giGi han phat hién va gidi
han dinh lugng cua phuong phap phan tich
theo cong thac: MDL = 3 x S/N va MQL = 10
x SIN [EMA, 2012].

Anh huéng cua nén mau:

ME (%) = Swr/Sc x 100

Trong d6: Swr va Swc lan luot 14 dién tich pic
ctia chat can phan tich trong mau tring thém
chuan sau chiét va trong mau chuan dung méi.

Xac dinh d6 thu hdi ctia phuong phap ¢ 3 mirc
thém chuan khac nhau gém: 10 ng.mL (mirc
thip), 100 ng.mL* (mac trung binh) va 1.000
ng.mL* (mirc cao). Cong thuc tinh:

R (%) = Stc/Sc x 100%
Trong d6: Stc va Sc lan Iuot 1a dién tich pic
cia chat can phan tich trong miu thém
chuan/chiét va mau chiét/thém chuan.
3. KET QUA VA THAO LUAN
3.1. Két qua phan tich cac chat auxin va
gibberellin
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Hinh 2. Sdc ky do cua céc chat kich thich sinh trwéng auxin va gibberellin

Céc chét kich thich sinh truéng thuc vat thudc
nhom auxin (IAA, IBA, ICA, IPA) va nhom
gibberellin (GAs, GA4, va GA7) dugc phén tich
theo ché d6 ion hoa am. Trong do, IAA rua
giai dau tién tai 3,07 pht, tiép do 1a GAs tai
4,62 phiit. Nam hop chat kich thich sinh truéng
con lai bao gdm ICA, IPA, IBA, GA; va GA,
duoc xac dinh lan luot theo thu tu ¢ cac thoi
gian luu khac nhau, gém: 4,96 phat; 5,38 phut;
5,72 phut; 6,13 phut va 6,31 pht.

3.2. Pwong chuin, giéi han phat hién (MDL)
va giéi han dinh lugng (MQL)
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Céc gia tri duong chuan, MDL, MQL cua céc
hop chat auxin va gibberellin dwgc trinh bay &
Bang 2. Hé s tuong quan (R?) cao nhét thu
duoc 1a 0,9997 khi phan tich 2 hop chat kich
thich sinh truong IAA va GAs, tiép theo la
0,9993 khi phan tich hop chat GAs. Céc hop
chat auxin c6 gi4 tri R? nam trong khoang
0,9985-0,9997 va gié tri thap nhat thu dugc ¢
hop chat GA; (R? = 0,9961). Nhin chung, cac
hé sé tuong quan cua cac hop chét kich thich
sinh truéng déu cao hon gia tri 0.99 va do do
dugc coi 1a chip nhan duoc.



Bang 2. Puong chuan, MDL va MQL cua céc
chat phan tich

MDL MQL

Chat  DPwong chuan  R? mgg) (190"
IAA y=0,19x+1,99 0,9997 32,6 108,6
IBA y=246x+ 20,60 0,9987 3,2 10,8
ICA y=445x+12766 0,9985 2,1 6,9
IPA y=044x-139 0,9992 14,3 47,6
GAz y=146x+14,33 0,9997 52 17,2
GAs y=444x+14425 0,9993 4,1 13,8
GA; y=2,12x + 95,66 0,9961 4,3 10,8

Céac hop chat kich thich sinh trueéng thuc vat
khac nhau c6 gia tri MDL va MQL khac nhau.
Bang 2 cho thay, MDL thap nhat dugc phét
hién & hop chat ICA (2,1 ng.g?), tiép dén la
IBA (3,2 ng.g?), sau d6 la cic hop chat
gibberellin (4,1 -5,3 ng.g™), IPA (14,3 ng.g™),
va cao nhit 1a IAA (32,6 ng.gh). Gié tri MQL
tuong (ng cua cac chat phan tich dao dong
trong khoang tir 6,9-108,6 (ng.gl). Két qua
nghién ciru nay phan anh duoc tinh phu hop
clia phuong phap phan tich nay trong vén dé
dinh tinh va dinh lugng céc hop chat kich thich
sinh trudng trong mau rau.

3.3. Anh hwéng cia nén maiu

Hiéu ttng nén mau la yéu té quan trong hang
dau anh huong dén do 1ap lai cuia phuong phap
phan tich sic ky long ghép ndi véi khdi phé.
Hiéu tng nén miu duoc danh gia théng qua
viéc so sanh dién tich pic cua cac chit kich
thich sinh truéng thuc vat trong cac mau trang
thém chuan sau chiét vai dién tich pic cua chat
phan tich trong dung mdi & cliing ndng do nhat
dinh. Mot s6 nghién ctru trude day da chi ra
rang, gia tri ME = 100% co nghia 1a khong c6
s anh huéng cua nén mau dén hé théng phan
tich khéi pho; con gia tri ME cao hon hoic
thdp hon 100% twong ng vai hiéu tng ting
cuong hozc e ché sy ion hda. Khoang gié tri
ME dao dong tir 80-120% dugc xem la khoang
chip nhan dwoc va nén miu c6 anh huong
khong dang ké dén két qua phan tich va nguoc
lai, cac gia tri ME nam ngoai khoang gigi han
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nay biéu thi sy anh hwong cua hiéu ng nén
mau dén két qua phan tich trén thiét bi phan
tich MS (Bao cdo, 2014; Kowalczyk, va G.
Sandberg, 2001).

Sy anh huong cia nén mau rau cai xanh dén
tin hiéu cua céc chat kich thich sinh truong
thuc vat dugc biéu thi ¢ Hinh 2. Gia tri ME cao
nhat 1a 118% duogc phat hién ¢ hop chit I1AA
va thap nhit 12 85% & hop chat ICA. Pic biét,
céc hop chét thuoc nhém gibberellin c6 gia tri
ME > 100%, trong d6, ME cua GA; la 115%,
GA4 1a 107% va GA; la 102%. Gia tri ME cua
hai hop chat con lai 1a IBA va IPA lan luot la
97% va 90%. Piéu nay cho thay rang, nén miu
anh huong khong déang ké dén két qua phan
tich cac chat phan tich trong cac mau rau cai

AU (%)

I

g clia nén m

Higu (n;

IAA IBA ICA IPA GA3 GA4 GA7
Chat kich thich sinh treomg thye vat

3.3. Higu suat thu hdi caa qué trinh tach
chiét

C6 sy khac nhau vé hiéu suat thu hdi trung
binh giita cac ndng d6 khac nhau cua mdi hop
chat kich thich sinh trueang thyuc vat va giita cac
hop chat c6 cung ndng d6 danh gia. Hiéu sut
thu hoi trung binh cua cic chat dao dong tir
86,09 -103,73%. Trong d6, & mac ndng do
thap, cac chat c6 nong do thay doi tir 68,42%
dén 119,47%, d6i voi mac nong do trung binh
la 90,86-101,87% va mic néng do cao la
92,58-102,56%. Gi4 tri RSD cua cac chat nam
trong khoang 0,44-15,25%. Theo
SANTE/11813/2017, hiéu suit thu hoi trung
binh nam trong pham vi 70 dén 120%, voi
RSD < 20% duoc xem la chip nhan dugc va
dam bao yéu cau cta phuong phap phan tich.
Két qua nghién ciru nay cho thay quy trinh tach
chiét nghién ctru phd hop vai viéc phan tich
cac hop chat auxin va gibberellin trong céc
Mau rau.



4. KET LUAN

Quy trinh phan tich ddng thoi cac hop chat
auxin va gibberellin trong mau rau xanh dugc
xay dung c6 hé s R? > 0,996, gidi han phat
hién nam trong khoang 2,1-32,6 ng.g?, gioi
han dinh luong 6,9-108,6 ng.g™*. Hiéu tng cua
nén mau nam trong khoang 85-118%, hiéu suit
thu hdi cua phuong phap dat 90,58-102,56%,
RSD 0,44-15,25%. Két qua nay cho thiy, quy

trinh nghién ciu dap tng yéu cau cia mot
phuong phap phén tich, 1 co s¢ dé nghién cau
va phat trién phuong phap phan tich cac chat
kich thich sinh truéng thuc vat trong rau xanh,
tréi cay va cac san pham ndng nghiép khac.
Cam on:

Nghién ciru nay dwoc hé tro thuc hién boi cac
nhiém vu khoa hoc cong nghé c6 ma sé:
TDNDTP.01/19-21 va QTHUO01.01/20-21.

Bang 2. Bé lap lai va dé thu hoi cia cac hop chat auxin va gibberellin

Hop chat Nong do pha

D§ l3p lai

Do thu hoi* (%) Do thu hoi TB (%)*

(ng.mL™) (RSD, %)
10 8,00 104,17
1AA 100 10,79 107,69 103,73 £ 4,20
1000 4,60 99,33
10 6,19 92,31
IBA 100 10,71 90,86 93,32 £ 3,10
1000 3,74 96,80
10 2,99 85,71
ICA 100 0,61 96,68 92,49 + 5,92
1000 3,13 95,07
10 15,25 68,42
IPA 100 3,72 93,84 86,09 £ 15,34
1000 0,48 96,02
10 11,07 119,47
GA3 100 5,52 101,87 104,50 +£ 13,42
1000 3,68 92,58
10 1,92 105,35
GA4 100 1,42 96,90 101,60 + 4,31
1000 0,63 102,56
10 4,54 108,60
GA; 100 0,44 97,14 102,35 + 5,80
1000 1,13 101,31

(*) Biéu thi gia tri trung binh = d6 léch chuan, n = 6
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