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TOM TAT

Cho dén nay nguwoi ta thwong xac dinh chat lwong gao thom chi yéu bang phwong phap cdm quan truyén
thdng. Phwong phap nay nhanh nhwng khong chinh xac vi hoan toan phu thudc vao danh gia chi quan khiru giac
clia con nguwoi. D& goép phan tich cuc khac phuc tinh trang do, chung t6i da nghién ctru trién khai cac phwong phap
SDE-GCFID, SDE-GCMS. Trong quy trinh phan tich nay, trwdc hét tién hanh phan tich dinh lwgng 2-AP trong 14 dra
d& so sanh v&i ham lwgng 2-AP trong gao thom. Bang phuong phap nay, tir ndm 2005, 2-AP va mét s cdu tl thom
khac trong IGa gao 1an dAu tién da dwoc xac dinh tai Phong thi nghiém Hoa Ly, Trung tam phan tich thi nghiém Hoa
Sinh, Trwéng Dai hoc Néng Lam Thanh phd H& Chi Minh. Dén nam 2010, 2-AP trong 3 loai la dira gia, non, banh té
da dwoc chiét xuat va phan tich dinh lwgng bang SDE-GCFID va GCMS. Trén co s& dd, 2-AP trong 14 dira da dwoc
st dung nhw 1a chét chudn dé phan tich dinh lwgng 2-AP trong gao thom. Trong cong trinh nay, gi¢i han phat hién
(LOD) va gi¢i han dinh lwvong (LOQ) cda phwong phap ciing da dwgc xac dinh.

T khoa: SDE-GCFID, SDE-GCMS, gi¢i han phat hién (LOD) va gi&i han dinh lwgng (LOQ), 1a dira.

Research on Extraction and Utilization of 2-AP from Pandanus’ Leaf as a Standard
for Identification and Quantification of 2-AP in Aromatic Rice

ABSTRACT

So far fragrance of rice has mainly been determined by the traditional sensory method. This evaluation is fast
but does not define precisely because it depends entirely on subjective assessment of the evaluator’s olfaction. To
overcome this shortcoming, the modern physico-chemical methods, SDE-GCFID and SDE-GCMS were employed. In
these analytical processes, quantitative analysis of 2-AP content in pandan’s leaf was performed to serve as basis for
comparison with that in aromatic rice. By these methods, since 2005, 2-AP and some other aromatic compounds in
aromatic rice have been identified and quantified in the Physicochemical Laboratory, Center for Biological and
Chemical analysis and experiment, University of Agriculture and Forestry Ho Chi Minh City. In this laboratory from
2010, the content of 2 -AP in the old, mature and young leaves of Pandanus were accurately quantified and used as
a standard for quantification of 2-AP in fragrant rice using SDE (or SPME) extraction method combined with GC-FID
and GC-MS. The limit of detection (LOD) and limit of quantification (LOQ) of the method were also determined.

Keywords: Fragrant rice, SDE-GCFID, SDE-GCMS, the limit of detection (LOD), the limit of quantification (LOQ),
Pandanus amaryllifolius leaves.

la gao thom. Gao thom c6 nhiéu giéng khac
nhau, trong cdu ti cé vai trd quyét dinh tao ra
Ngay nay, doi séng cua nguoi dan Viét Nam mui thom ctua gao thom 14 2 - Acetyl - 1 -

1. MO PAU

ngay cang dudc nang cao va nhu ciu &n udng pyrroline (2-AP). Theo cac nghién ctu trude
ciing thay d6i dang ké. Luong thuc chinh 1a gao day, diéu ma ching ta it nghi dén 14 2-AP lai
va hau nhu c6é mit trong moi biia 4n trong gia duge tim thdy véi néng do rat cao trong la dia
dinh. Néi riéng vé gao c6 rat nhiéu loai khac (Pandanus amaryllifolius). La diia dudc st dung

nhau nhung dude ngudi dan ua chudng nhit van trong ché bién thuc phdm c6 thé 1a 14 tuci hoac
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khd, va dugc thuong mai héa trong cic ctia hang
thuc phdm dong lanh tai cac quéc gia Chau A. o]
Viét Nam, ti xa xua 14 da thuong duge st dung
lic ndu com va ché& bén nhiéu moén #n va dé udng
khéac. Huong thom dic trung cua 14 dda dudge tao
ra bdi hgp chat thom 2 - Acetyl - 1 - Pyrroline
ciing chinh 12 mui thom chi yéu trong gao thom
(Phan Phuoc Hién & cs., 2009, 2011).

T co s6 dé ching t6i dd nghién ciu chiét
xuét va stt 2-AP trong 14 dda lam chat chuén dé
phan tich dinh tinh va dinh lugng 2-AP trong
cac loai gao thom.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

- La dtia duge thu tai 4p Tan Qui, xa Dong
Hoa, huyén Di An, tinh Binh Dudng

- Gao thom: st dung giong Nanh Chén 1 va
nanh Chén 3 ctia Ba Ria Viing Tau do Vién Khoa
hoc k§ thuat néng nghiép mién Nam cung cap.

2.2. Héa chat dung cu

e Dicloromethan (Merck - Ditc), collidine
(2,4,6 - trimethyl pyridine) (Alrich), nudc
cdt, nuéc khi ion, chat chéng tao bot
(MgSO, 10%), NaCl (Trung Quéc), Na,SO,
(Trung Qudc).

e KOH (Merck), nudc cat.

e May béc vé lda Philips, Rego design No.
170851

e Thiét bi gia nhiét Jakie, JK - 579 (M)

e May lam lanh Fisher model 10201, serial
G52434 (My)

e May khudy tu gia nhiét Bibby, serial 10449
My)

e May sic khi khéi phd 6890 N, serial
G1530N (My)

e BinhthdiN,

2.3. Phuong phap chiét xuit va phan tich

2.3.1. Phuong phap chiét xuat SDE
(Simultaneous Distillation Extraction)

So @6 thiét bi trich ly 2-AP trong la dia
bing phuong phap SDE:

MaAu 14 dia dugde phan thanh 3 loai gia, non
va banh té, rta sach bing nudc may, dé kho.
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Sau d6 cit nho thanh thanh ting doan khoang
lem réi dem can 20g mbi loai. Hoa tan muéi
NaCl vao 350ml nuéc khii ion, réi dun cho dén
khi thay xu4t hién cadc hat muéi két tinh. Lic
nay ludng nudéc mudi con khoidng 300ml. Lay
20g 14 dtia cho vao 250ml dung dich nudc muéi
nay di xay nhuyén, cho toan bd vao binh cau,
thém 10ml MgSO, 10% dé chéng tao bot. Chat
no6i chuén st dung trong phucng phap nay la
2ml collidine 2 pg/ml.

D61 v6i mau lda, sau khi loai bo tap chat (vo
trau, cat, sdi..), dugc dua vao may béc vo trau
(Phillips, Rego design No. 170851), cidn 45g gao
da béc vo. Cho toan bd vao binh cAu cung véi
chat chéng tao bot nhu trén réi tién hanh cac
budc tiép theo nhu d6i véi 1a dia.

Tién hanh trich bang SDE (Isolation and
Concentration of Aroma Compounds, Deborah
Roberts and Hugues Brevard, Current Protocols
in Food Analytical G1.2.1 - G1.2.9) (Phan Phudc
Hién & cs., 2009, 2010, 2011) (Hinh 1).

Déi v6i dung méi chiét xuat: Dung pipet cho
moét lugng dung méi Dichloromethane vao C dén
mép vira chay tran qua E. Cho nuéc cat vao C
dén mép chay tran qua 6ng D (Hinh 1)

Vi Dichloromethane khéng hoa tan trong
nuée va c6 ty trong ning hon nudc nén tach 16p va
nam ¢ dudi day caa C. Ta dun binh cAu chtta dung
moi B trude cho hoi dung méi bao hoa 6 6ng ngung
tu C, sau d6 bat dau dun binh cAu A dén nhiét do
s6i. T binh cau A, hai nudc bay 1én kéo theo cac
cdu ti bay hai cia gao thom, cting lic véi hoi dung
moi bay 1én sé trich cac cau ti c6 d6 phan cuc phu
hop, duéi tac dung nhiét d6 thap cta thiét bi lam
lanh, phtic hoi dung méi - cau ti bay hoi va hoi
nuéc sé ngung tu xudng va tach 16p tai day C. Thoi
gian trich li tiy thudc vao tiing loai mau dic biét
d61 véi cac mau cé chia chat béo, thdi gian nay
thuong it hon 1 gic.

Sau khi tdt ngudn nhiét, dé ngudi khoang
10 phit, thu héi ca phan dung méi 6 B. Con
phan dung méi va nudc 6 C cho vao binh chiét,
cho thém 5ml Dichloromethane. Lic manh,
chiét va thu phan dung méi, lam khan béng
Na,SO,. Dung méi thu héi dude théi bang khi N,
cho dén khi thé tich gidm xudng khoang 1ml.
L&y 0,1ml dung moi pha loang trong binh dinh
mtc 5ml. Bom 1ul Collidine vao may GC - MS.



Nghién ctru quy trinh ky thuat chiét xuat va s dung 2-acetyl-1-pyrroline (2-AP)
trong |4 dtva 1am chat chuan dé phan tich 2-AP trong gao thom

Nwéce lanh vao

Nwée dm ra =
H :
\|
I

i
i

N7

“ N
Nwéce & trén r|\ Dicloromethane & dudi

e

La dira xay nhuyén
10ml MgSO4
2ml Collidine 2 ug/ml
Nhiét dd so6i trong 1,30 gi&

2ml Dicloromethane
Nhiét d6 65°C

Hinh 1. Dung cu trich ly SDE

2.3.2 Phan tich dich chiét thu duoc bang
GCFID va GC-MS

Diéu kién phan tich trén thiét bi sic ky
khéi phéd HP 6890 N (G1530N) - Agilent
Technologies (My¥):

Giti 6 diéu kién 220°C trong 5 phiit.

Thdi gian téng cong: 38 phut 30 gidy
2.3.3. Céng thic xac dinh ham luong 2-AP
trong la dita va mau gao

’ i Déi véi phuong phap SDE
Inlet: bom mau 6 ché& dd khong chia dong

Cot: ZB - bms 30 m x 0,25 mm x 0,25 pm
Nhiét do 1o6: 40°C

Ham lugng 2-AP dugc xac dinh theo cong thic:

A d

DAau do MS: 250°C

Chuong trinh nhiét sic ki:

Gitt 8 didu kién d&ng nhiét 40°C trong 5 phut
Ting nhiét @6 3°C/phiit trong 25 phit dén 115°C
Tang nhiét d6 30°C/phut dén 220°C

[2-APlgs(t g/kg)= RE 1

A: dién tich peak cua 2-AP
RF: Response factor: hé s6 phan héi
d: s6'1an pha lodng

m: khoi lugng mau dem phan tich (kg)

749



3. KET QUA VA THAO LUAN

3.1.Xac dinh peak cua collidine trén GC

Ap dung phuong phap phan tich 2-AP cua
Phan Phuéc Hién (2009, 2010), ching téi da st
dung chat ngoai chuén 1a collidine vi collidine c6
tinh chat vat 1y héa hoc tuong ty nhu 2-AP c¢6
nghia 14 ching c6 hé s6 phan hdi gin bing
nhau. Theo phuong phap nay, collidine dugc pha
lodng 6 néng do 10 ppm. Bom 1 pl vao may GC

Abundance
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ta c6 sic ky d6 6 hinh 2.

Dua vao sic ky do ta xac dinh dudc thoi
gian luu cta colldine 14 16,627 phit.
3.2. Pinh tinh 2-AP trong la d&a bang
phuong phap SDE két hgp véi GC - MS

Sau khi tién hanh trich ly mau la déa bang
phuong phap SDE, dich trich ly duge xt ly va
phan tich cac hgp chat bay hai c6 trong d6 trén
thiét bi GC -MS ta dudc séic ky d6 & hinh 3.
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Hinh 2. Sic ky d6 phan tich chuin collidine 10 ppm
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Hinh 3. Sic ky do6 phan tich cac hgp chit bay hoi cé trong mAu la dita non
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Nghién ctru quy trinh ky thuat chiét xuat va s dung 2-acetyl-1-pyrroline (2-AP)
trong |4 dtva 1am chat chuan dé phan tich 2-AP trong gao thom

Theo phuong phap nay, 2- AP dugc nhan biét
nhu sau: dua vao két qua nghién ciiu cia Bergman
(2000), Casey va cs. (2000), hop chat 2-AP s& xuat
hién trude peak cta chuén collidine tit 2 - 3 phut;
va dic biét theo két qua ctia 3 nhém nghién ctu: (1)
Uraiwan Tanchotikul va cs (1991), (2) Sugunya
Wongponchai va cs. (2003), (3) Varaporn va Sarath
(1993) thi hop chat 2-AP khi dugc phan tich qua
budng MS sé bi bin pha thanh cac manh chinh

Hit 1 : 2-Acetyl-1-pyrroline

¢6 khéi lugng 43, 68, 83, 111. Kiém tra két qua
nghién c@tu nay, ching t6i di phan tich mau
nghién cttu trén thiét bi GCMS, thu vién phé
NIST cua thiét bi cho thay peak cé thdi gian luu
Rt 13,052 phit chinh 1a cdu ti 2-AP vi ti peak
clia cdu ti nay sau khi qua budng MS da bi ban
pha thanh bén manh c6 khéi lugng lan lugt 1a
43,68, 83, va 111 dung theo cac nghién ciu trén
(Hinh 4).

CBHONO; MF: 803; RMF: 890; Prob 64.3%; CAS: 85213-22-5; Lib: mainlib; ID: 5466.

100 43
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(mainlib) 2-Acetyl-1-pyrroline

Hinh 4. Phé MS cua hgp chAit tai thoi gian luu 13.052 trong 14 da non chinh 1a 2-AP
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Hinh 5. Sac ki d6 phan tich hgp chat bay hoi cé trong mau la dita banh té
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Hinh 6. Sic ki d6 phan tich hgp chat bay hoi cé trong mau la dia gia

Nhu vay, biang phuong nay hop chat 2-AP
da dugc xac dinh tai Rt = 13,052 phut, xuit hién
truée peak cta collidine 3,57 phut cling rat phu
hop vé6i nghién ctiu cia Bergman (2000), Casey
va cs. (2000).

Tu két qua nay, cac mau la dda va gao
thom khac da duge phén tich dinh tinh va dinh
lugng (Hinh 6)

3.3. Pinh lugng 2-AP
2-AP dugc dinh lugng dua vao hé s6 phan
héi tuong duong cia né d6i véi chit chuin
collidine.
Hé s6 phan hoi cua 2-AP ta tinh theo chat
ngoai chuén collidine dudc tinh theo cong thiic sau:

L g Cich peak
Fohdl bugttg

Heé s6 phan héi RF =
Dién tich peak ctia collidine: 14009069 pA*s
Khéi lugng collidine bom vao may: 0,01ug
Suy ra hé s6 phan hoi caa collidine

14009069 _

RF= 001 1400906900 (pA*s/ug)
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Doi véi 14 dia non, dién tich peak 2-AP 1a
58157862 pA*s
Tu d6, suy ra khéi lugng 2-AP trong 14 dia

non da dudc bom vao may la:

Dign tich peak 581 57Vaa=
m= RF = THOoD oG

=0,041514 pg

Suy ra, ham lugng 2-AP trong 14 dta non
(ng/g):

0,041514 = 1000
2o

=2,07572 ppb

(khoi lugng mau 14 dda dua vao trich ly 1a 20g)
Tuong ty: Ham lugng 2-AP trong la daa

banh té (ng/g):

20672313 - 1000
14000050 = 2o

=0,737818 ppb
Ham lugng 2-AP trong la daa gia (ng/g):

FL7FEILS » L1000
14009069 + 2a

=1,134134 ppb



Nghién ctru quy trinh ky thuat chiét xuat va s dung 2-acetyl-1-pyrroline (2-AP)
trong |4 dtva 1am chat chuan dé phan tich 2-AP trong gao thom

Bang 1. Ham lugng 2-AP (ng/kg) trong 3 loai 1a dwa gia, banh té va non

La dwa Dién tich peak (pA*s) Ham lwong 2-AP (ng/kg)
La dtra non 58157862 2,07572
La dtra banh té 20672313 737,818
La dira gia 31776315 1,134134

3.4.Xac dinh LOD va LOQ

3.4.1. Phuong phap 1: Duva trén su uédc
luong bing thi giac

Dung dich chiét 14 banh té dudc pha loang 5
lan, 10 lan, 50 1an, 80 lan lan ludc dudc phan

tich va ghi nhan dudc cac két qui tuong tng
trén séc ky do. Dua vao sic ky d6 cia mau pha
loang 50 lan, ta xac dinh dudc bing thi giac
néng do 2-AP la 5,87 ng/kg, c6 nghia 1a 2-AP
phat hién tin cay dugc. Néu pha lodng 80 lan thi
bing thi giac khong phat hién duge.
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Hinh 7. Sic ky d6 trén GC cia mau la dita banh té pha loang 50 1an

3.4.2. Phuong phap 2: Duva trén Signal to
Noise (tin hiéu trén nhiéu nén)

Xac dinh ti 1& S/N bang cach so sanh tin
hiéu do dugc tit mau v6i ham luong thap chat
phan tich v6i mau trang va thiét lap néng do
thap nhat ma tai dé chit phan tich c6 thé phat
hién tin cay dudc. Théng thudng ty 1& S/N = 3
dugc st dung dé tinh toan giéi han phét hién.

Dua vao sic ky d6 (Hinh 8) cia miu pha
loang 50 14n, ta tinh dugc ti1é S/N:

2900
S/N= @00 =4,83333>=3

Ta chap nhan ty 1& nay vi hinh dang peak
cua 2-AP & néng d6 thap cé hién tugng dodn
chan peak. Néu ha thap nong d6 hon niia sé rat
khé xac dinh peak ctia hgp chat 2-AP.

3.4.3. Phuong phap 3: Dua trén dé léch
chuén cua tin hiéu va hé sé géc

Pé xac dinh d6 léch chudn va hé s8 goc, dau
tién ta dung do thi hiéu chinh goém it nhat 3 diém
c6 dién tich peak va néng d6 tuong ting. Sau khi
pha lodng 5 1an, 10 lan, 50 lan, tién hanh phan
tich trén GC va xac dinh dudc cac dién tich peak
tuong ting véi cac sic ky do (Bang 2).
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Hinh 8. Sic ky d6 trén GC ctia mau la dita banh té pha loang 50 1an (phéng to)

Tuong tu, theo cong thiic cia Butery & cs. Bang 3. Nong do 2-AP (ng/kg)
(1986) & trén, ta tinh dugc nong d6 2-AP trong cua cac mau da pha loang

cdc mau da pha loang (Bang 3).

L4 dera banh té Dign tich peak  Nong do 2-AP

Bang 2. Dién tich peak 2-AP ctia mau dugc (pA's) (ng/kg)
pha lodang 5 1an, 10 1an, 50 1an Khéng pha loang 20672313 737,8198
Pha lodng 5 I3 1737 291,7321
L& dra banh té Dién tich peak (pA*s) aloang 5 an 8173790 91,73
- . Pha lodng 10 1&n 1563679 55,80953
Khéng pha loang 20672313 )
5 N Pha lodng 50 1&n 164385 5,867092
Pha loang 5 lan 8173790
Pha lodng 10 1an 1563679
Pha logng 50 lan 164385
e y = 4E-05x - 9E-14
600 R2=1
=)
< 400
=)
£ 200
O I I I
0 10000000 20000000 30000000
diéntich

Hinh 9. D6 thi hiéu chinh dya vao dién tich va néng do 2-AP
ctia mau banh té dugc pha loang 5, 10, 50 1an
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Nghién ctru quy trinh ky thuat chiét xuat va s dung 2-acetyl-1-pyrroline (2-AP)
trong |4 dtva 1am chat chuan dé phan tich 2-AP trong gao thom

D6 thi duge xem nhu dudng chudn khao sat
dua trén cidc mau c6 noéng do chat phan tich
khac nhau, gia tri y-intercept cia duong tuyén
tinh c6 thé st dung nhu d6 léch chuén.

Cong thic tinh LOD va LOQ cho phuong
phap nay:

LOD = 3,3* @ /S

LOQ=10* /S
Vé6io = 6 léch chuén cta tin hiéu
S = hé s6 ctia dudng hiéu chinh

Dua vao duong hiéu chinh va phuong trinh
ta c6 thé xac dinh ngay hé s6 cta duong hiéu
chinh S =4%107%.

D& tinh do léch chuén, ta c6 thé st dung
phuong phap hoi qui trén phan mém MS Excel.
C6 2 cach tinh va déu cho két qua tuong tu.

Cach tht nhat, dung tinh ning héi qui
(Regression) c6 san trong MS Excel. Ta chi cin
1am theo cac buéc (wizard) véi bang thong ké sau:

T d6 xac dinh duge d6 léch chudn ¢ =
4,78%10°

Cach tha hai, dung ham Steyx (known_y’s,
known_x’s) v6i known_y’s 1a cot gia tri cua y
tuong tng véi cot dién tich peak, known_x’s 1a

cOt gia tri ctia x tuong tng véi cot nong do 2-AP.
Va két qua do léch chudn o = 4,76456%107°.
Nhu vay, ta c6 thé tinh duge LOD va LOQ
theo phuong phap nay la:
4,76456 = 10-2

LOD =3,3"" 4x 10-% = 3,93 ng/kg
4,76456 x 10-3
LOQ=10,0x 4x10-8  =11,911388 ng/kg

3.5. Khao sat ham luong 2-AP trong 2 miu
gao Nanh Chon 1va 3

Viéc chuén bi mau gao ciing giéng nhu 1a dia.
Sau khi chuén bi miu, bom vao may séc ky khi.
Déi véi mau Nanh chén 1 (50 g) thi peak caa 2-AP
xuat hién dang vét, con déi véi mau Nanh chén 3
(45 g) thi ham lugng 2-AP nhiéu hon:

Dua vao sic ky do, ta xac dinh dugc dién
tich peak ctia 2-AP trong miu gao nanh chén 3
1a 263182 pA*s

Ta st dung d6 thi hiéu chinh trén (hinh 10)
nhu 14 dudng chuén cua hgp chit 2-AP véi cac
dién tich va néng d6 tuong ting dé xac dinh ham
lugng 2-AP trong gao. Nhu vay, d6i chiéu dién
tich peak 2-AP ctia miu gao 1én dudng chuén ta
c6 néng do 2 -AP trong mau gao nanh chén 3
tuong tng la:

[2-APann chin 3
10,52728 ng/kg

= 4*10°%263182 - 6*10"* =

Bang 4. Bang phan tich héi qui d6 thi hiéu chinh (MS Excel)

SUMMARY OUTPUT
Regression Statistics
Multiple R 1
R Square 1
Adjusted R Square 1
Standard Error 4.76E-05
Observations 4
ANOVA
df SS MS F Significance F
Regression 1 334939.1348 334939.1 1.47E+14 6.82E-15
Residual 2 4.57094E-09 2.29E-09
Total 3 334939.1348
Coefficients Standard Error t Stat P-value Lower 95%
Intercept -4.3E-05 3.28512E-05 -1.31241 0.319767 -0.00018
X Variable 1 3.57E-05 2.94826E-12 12105850 6.82E-15 3.57E-05
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Hinh 10. Sic ky d6 phan tich cac hgp chit thom trong miu gao nanh chén 3

Bang 5. Ham lugng 2-AP dugc khao sat
trong 2 mau gao nanh chon 1 va 3

Méau gao Ham lwong 2-AP (ng/ke)
Nanh chén 1 Dang vét
Nanh chon 3 10,52728

4. KET LUAN

Vé phan tich dinh tinh 2-AP trong la da
Thoi gian luu Rt ctia hgp chat 2-AP dudge
xac dinh bang phuong phap SDE két hgp
GCFID va GC - MS tai diéu kién phong thi
nghiém la 13,052 phut.
Hé s6 phan hoéi cua 2-AP theo chat ngoai
chuén collidine 14 1400906900 pA*s/ug.

Vé phan tich dinh lugng 2-AP trong la dia
va gao thom

- Ham lugng 2-AP trong 14 dda thom & Di
An, Binh Duong c6 ham lugng thap cu thé 1a 3
loai 14 déa non, banh té, gia lan lugt la
2,0757218; 0,7378189; 1,134134 ppb. Nhu vay,
lugng 2-AP hién dién nhiéu nhat trong la dia
non, k& dén 1a 14 dda gia va it nhat 1a 14 daa
banh té.
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- Ham lugng 2-AP trong mau gao nanh
choén 3 1a 10,52728 ng/kg va mau nanh chon 1
rat it.

Xac dinh LOD va LOQ

Doi véi phuong phap phan tich bing SDE
két hop GC st dung 2-AP trong 14 dida lam chat
chudn, LOD va LOQ dudc x4c dinh bing 3
phudng phap nhu sau:

e LOD LOQ
Phuwong phap tinh
g phap (ng/kg)  (nglkg)
Dua trén sy wéc lwong bang thi giac 5,87 -
Dwa trén tin hiéu trén nhiéu nén 4,833 -
Dwa trén dé léch chuan cuda tin hiéu 3.93 11,91

va hé sb goc

Trén day chi 1a nhiing két qua budc dau
tng dung phuong phap SDE-GCFID va GCMS
dé chiét xu4t va st dung 2-AP trong 14 dia nhu
1a ch&t chudn dé phan tich dinh tinh va dinh
lugng 2-AP cting nhu céac hgp chit thom khac
trong gao thom. Do vay rat cdn dugc khuyén
khich tiép tuc nghién ctu x4dy dung thanh
phuong phap tiéu chuén ap dung réng rai trong
viéc phan tich danh gia chat lugng lda gao 6
nudc ta.



Nghién ctru quy trinh ky thuat chiét xuat va s dung 2-acetyl-1-pyrroline (2-AP)
trong |4 dtva 1am chat chuan dé phan tich 2-AP trong gao thom

TAI LIEU THAM KHAO

Casey C. Crimm, Christine Bergman, Janis T.
Delgado and Rolfe Bryant (2001). Screening
for 2 - Acetyl - 1 - Pyrroline in the
Headspace of Rice Using SPME/GC - MS, J.
Agric. Food Chem., 2001, 49(1), tr 245 - 249.

David Armbruster, Margaret D.Tillman (1994).
Limit of detection (LOD)/ Limit of
quantitation (LOQ): Comparison of the
Empirical and of the statistical Methods
Exemplified with GCMS Assay fo Abuse
grugs, Clinical, Chemistry. Vol 4/ No 7 pp:
1233-1238 (1994) Laboratory Management
and Utilization.

Phan Phuoc Hien (2010). Méthodes d’analyse
des arémes du riz, Agricultural publishing
Vietnam, 26

House international

references.

Phan Phuéc Hién, Truong Thi Bich Liéu, Huynh
Vinh Khang, D5 Khéic Thinh (2009). Phan
tich so sanh ham lugng mui thom 2-AP
trong 1la dita (Pandanus amarillifolius) véi

gao tham bang SPME-GC/GCMS va DES-
GC/GCMS. Tap chi Khoa hoc K¥ thuat Néng
Lam Lam nghiép s6 02/2009, tr 6 - 13.

Phan Phuoc Hien, Truong Thi Bich Lieu, Nguyen
Thi Thu Huong, Huynh Vinh Khang (2009).
Analysis and comparison of 2 - Acetyl - 1-
pyrroline content in Pandanus leaf with
aromatic rice by SPME and SDE coupling with
GC and GCMS. The Analytica Conference
2009, Organized by Vietnam Analytical Science
Society (VASS), tr 149 - 156.

Paramita Bhattachrjee, Amol Kshirsagar and
Rekha S. Singhal (2004).
carbon dioxide extraction of 2 - acetyl - 1 -

Supercritical

pyrroline from Pandanus amaryllifolius
Roxb, Food Chemistry, 91 (2), June 2005, tr
255 - 259,

T. Yoshihashi (2002). Quantitative Analysis on
2 - Acetyl - 1 - pyrroline of an Aromatic Rice
by Stabe Isotope Dilution Method and
Model Studies on its Formation during
Cooking, Jounal of Food Science, 67 (2),
March 2002, tr 619 - 622.

757



