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TS. Christian Mestres

Muc dich: phan tich mui thom trong céc loai lta thom, dé xuat cac giéng lua
thom chét luong cao déng thoi khao sat mot vai dic diém hoéa sinh cua cac loai lua
thom.

Pé tai duoc tién hanh trong 4 thang, tir thang 4 dén thang 8 nam 2006.

Phuong phap thi nghiém:

v" Phan tich ham lugng protein theo phwong phap Kjeldahl ctia 17 mau gao véi
2 lan lap lai.

v Phan tich do bén thé gel theo phuong phap ctia Khush va CS. (1979) cua 15
mau gao véi 2 1an lap lai.

v/ Phan tich mui thom trong gao thom bing phwong phap SPME — GC cua 53
mau gao thom véi 2 lan 1ap lai.

Céc két qua thu duoc:

v/ Ham luong protein ciia cac miu gao khdo sat bién thién tir 5,509% dén
8,478%. Trong d6 cao nhat 1a gao Taroari Basmati (8,478%) va thap nhét 13
gao Thai Lan (5,509%). Cac loai gao thom ¢ Viét Nam nhu Tém Xoan,
ST8, dong 313 (Jasmine 85), dong 122 (VD20), dong 231 (OM3536),
NTDPIII ¢6 ham lugng protein kha cao.

v' D0 bén thé gel cua cac mau gao khao sat bién thién tir 65 mm dén 96 mm.
Trong d6, gao Khao Dawk Mali 105 (Tién Giang) c6 do bén thé gel cao nhat
(96 mm) va thap nhét 1a gao STWS05 — 231 (65 mm).

v' Thoi gian luu trung binh cta chuan collidine dugce xac dinh bang phuong
phap SPME — GC 14 13,815 phut va ctia hop chat thom 2AP 1a 10,163 phit.

v' Gao Giano 96/6 (Y) c6 noéng do 2AP cao nhit (3865,50 pg/kg) va Viet Nam
(Phép) c6 ndéng do 2AP thip nhét (70,53 pg/kg). Trong cac loai gao thom
duge trdong ¢ Viét Nam, dong 122 (VD20) c6 ndng do 2AP cao nhit
(1047,41 pg/kg) va dong 112 (Jasmine 85) c6 ndéng d6 2AP thip nhit
(135,37 pg/kg).
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PHAN 1
LOI MO DAU

1.1. PAT VAN BE

Lua 13 cay luong thuc chinh cho nhiéu nguoi va dong thoi laa gao cling tham gia
vao cac hoat dong kinh té quan trong nhat trén thé gigi. Chau A 1a noi san xuit 90%
tong san luong va ciing 14 noi tiéu thy lia gao nhiéu nhat. Khoang 85% san luong gao,
72% laa mi va 19% ngd duge con ngudi tiéu thu truc tiép (IRRI, 2002). Lia gao cung
cap 21% nang luong va 15% protein cho loai ngudi (Eggum, 1989).

Tir 1989 trd lai ddy, Viét Nam tré thanh mot trong nhitng nudc xuat khau gao hang
dau trén thé giéi. Nam 2001 cic nudc xuit khau gao chinh (tinh theo triéu tin) bao
gom: Thai Lan (6,4), Viét Nam (4,0), Trung Quéc (3,0), My (2,8) (USDA, 2001).
14 ndm qua, cay lta dic biét 1a d PBSCL da dong gop cho dat nude gan 8 ty USD tri
gia xuat khau va di gop phan to 16n cho cong cudc ddi méi ¢ Viét Nam. Tuy san xuat
v6i s6 luong nhiéu nhung chét luong va gia gao xuat khau cua Viét Nam thuong thip
hon so véi mot sd nuée nhu Thai Lan, My, Uc, dic biét co sy chénh 1éch 16n & loai
gao dac san va gao cao cép. Nam 2002, Thai Lan xuét khau 7,245 triéu tin gao trong
d6 gao thom (KPML) chiém 20,27% va tdm thom chiém 10%, nhu vy luong gao
thom va tam thom chiém trén 30% tong lwong gao va gia tri xuat khau gao cua Thai
Lan (Hi€p hoi Luong thyc Viét Nam, 2003).

Trong s6 céc chung loai chinh, gao thom dugc sy cha y cua nhiéu nguoi tiu dung,
dic biét ¢ cac nudc ving vinh Pecsic va mot s6 nudc Pong Nam A. Tai ddy, loai gao
nay c6 gia cao hon 2 — 3 1an so voi loai gao thuong. Cac giéng laa thom Basmati 370
ciia An Do, Khao Dawk Mali 105 ctia Thai Lan, Jasmine 85 cia M¥ 1a nhiing giong
laa gao quen thudc trén thi truong thé gidi. Viét Nam c6 cac gidng laa Tam Thom, Dy
Thom & Béc b, Nang Huong, Nang Thom Cho Pao & Nam bo di duoc san xuat tir
lau doi va dugc nhidu ngudi wa chudng. Cac loai gao thom dic san ngdy cang dugc
nhiéu nguoi tiéu thu hon va da dugc mot sb cong ty luong thyc Long An, An Giang,

Tién Giang, Hai Duong kinh doanh dat 1gi nhuén cao so voi loai gao thuong.



Hié¢n nay, hau hét cac giéng da bi 1an tap nhiéu, chat lugng com gao, dac biét la do
thom déo va ning suat bi giam. Thuong hi¢u gao dac san cia nudc ta trén thi truong
quéc té chua co, ddy ciing 13 tré ngai 10n trén con duong ning cao strc canh tranh cia
lua gao Viét Nam.

Céc két qua nghién ctru vé mo ta ban chat cia cac hop chét thom ciing nhu so sanh
chét lwong mui thom cua cac giéng lua thom ¢ Viét Nam hién nay hau nhu khong cé.
Vi vay, viéc nghién ctru ban chét cac hop chit thom, so sanh chét lugng mui thom cua
mot sO giéng lta thom sé& hitu ich cho cac nha tao giong trong viéc phat trién cac gidng
laa thom méi ciing nhu thiét 14p nén nhitng ngudn dic trung cho cac gidng lta thom
chtng minh duogc chat lugng cao 14 cong viée rat ¢o ¥ nghia thiét thuc.

Véi nhitng 1y do di ké trén, dugc su phan cong cua bo mon Cong Nghé Sinh Hoc,
du6i sy huéng din cta TS. Phan Phudc Hién (NLU), TS. Fréderic Gay va TS.
Christian Mestres (CIRAD), ching t61 thuc hién dé tai “Khao sat mot vai dic diém hoa
sinh va phan tich chit lwong mui thom ctua mét s6 giéng lta thom & PBSCL bang
phuong phap SPME — GC”.

1.2. MUC DICH VA YEU CAU
1.2.1. Muc dich
Xay dung phuong phap toi uu dé phan tich mui thom trong céc loai laa thom,
dé xuat cac gidng lta thom chat luong cao dong thoi khao sat mot vai dic diém hoa
sinh cua céc loai lia thom nhu: Nang Thom Cho Pao, Khao Dawk Mali 105, Jasmine
85, Tam Xoan, cac dong ST, OM3536, VD20 thu thap tir vu mua kho (2005 — 2006)
tién hanh boi CIRAD (Phép), S& nong nghiép va phat trién nong thon Soc Trang.

1.2.2. Yéu cau

e Khao sat mot vai tinh chat hoa sinh (phan tich protein, d6 bén thé gel) ciia mot
s6 loai gao thom.
e Thuc hién quy trinh phan tich cac hop chit bay hoi co trong mot sd loai gao

thom bang k¥ thuat SPME — GC.



PHAN 2
TONG QUAN TAI LIEU

2.1. GIOI THIEU VE CAY LUA
2.1.1. Phan loai

Lua thudc: Nganh Thuc vat ¢é hoa: Angiospermae
L&p mot 14 mam: Monocotyledones
B6 Hoa thao ¢6 hoa : Poales (Graminales)
Ho Hoa théo: Poaceae (Gramineae)

Ho phu Hoa thao wa nudc: Pryzoideae

Chi Lua: Oryza
Loai Liia trong: Oryza sativa
Loai phu:

= Subsp: Japonica: Loai phu Nhat Ban
= Subsp: Indica: Loai phu An Do

Lua O.sativa ¢ 2n = 24 nhiém sac thé, thudng dugc phan biét 1am 3 nhom:

— Lua Indica: thuong tréng & khi hau nhiét doi va can nhiét d4i, c6 than cao, dé
do nga, nhiéu chdi, 14 it xanh, cong va khang dugc nhiéu sau bénh nhiét d¢i. Hat gao
dai hodc trung binh, c¢6 nhiéu tinh bot. Ning suit kém hon lta Japonica.

— Lua Japonica: thuong duoc trong ¢ nhitng ving on d6i hodc nhimg noi c6 do
cao trén 1000 m (trén mat bién), co than ngén, chéng do nga, 1a xanh dam, thfmg ding,
it choi, hat gao thuong tron, ngén hodc trung binh, déo khi nau vi it chat tinh bot. Lia
Japonica c6 nang suit cao.

— Lua Javanica (bulu) hay laa Japonica nhiét d6i duoc trong & Indonexia, c6 dic
tinh & giira hai loai lta Japonica va Indica. Hinh thitrc gan gidng nhu laa Japonica, co
14 rong v6i nhidu 16ng va it chdi. Than cimg, chac va it cam quang. Hat la thuong c6
duodi (Trﬁn Vian Dat, 2002).

Tuy nhién, gan ddy, voi nghién ctru bang isozyme loci, ngudi ta c¢6 thé phan
biét O.sativa lam 6 nhom ro rang hon: Nhom I (Indica), I1, II1, IV, V va VI (Japonica).

Nhung cac nhom II va III gan giéng v6i nhom I (Indica) va nhom IV va V gan gidng



nhém VI (Japonica) (Glaszmann, 1987). Pa sb cac gidng lia thom nhu Basmati 370,
Khao Dawk Mali 105 va laa rdy (hay laa nuong) thién vé nhom VI
2.1.2. Ngudn goc va phan bd

Cay lua duogc canh tac tir vi tuyén 40° phia nam ban ciu dén vi tuyén 53° cua
bic ban cau, va dugc tréng tir mat dat thép hon mat nude bién cho dén do cao 2000 m
trén mit bién. Trén thé gidi c6 20 loai lta hoang va 2 loai canh tac. CAy laa hién duoc
canh tac dai tra dé cung cip luong thuc cho con ngudi trén thé gidi 1a Oryza sativa L.
& chau A, c6 ning suit cao va dugc ua chudng. Loai lia Oryza glaberrima Steud.
dugc canh tac it hon & Tay chau Phi, c6 ning suit va chi sé thu hoach thip hon
O.sativa.

Theo Tran Vian Pat (2002), cudc nghién
clru trén dat gach bang trdu trong cac thanh phd
danh tiéng d6 nat & An Do va trong ving song
Ctu Long nhu Myanma, Théai Lan, Lao,
Campuchia va Viét Nam phat hién rang cay lia
trong & Pong Duong do phat trién theo 2 nga: tir
Lao theo song Ciru Long di xudng phuwong nam

c6 dic tinh cdy lua Japonica nhiét doi, mot nga

khac tr An Do qua vinh Bengal dén bo bién

Oryza sativa L.

bong Duong, véi dac tinh cta cay laa Indica. Hinh 2.1 Oryza sativa L.
Vi vy, Viét Nam v6i khi hau nhiét déi nam trong vung da dang sinh thai cua thao
moc gom ca ciy lta Indica va Japonica nhiét di.
2.1.3. bic diém hat lua
Co cau hat lta 1a qua dinh nhé gdm co:
> Vo tru gom trau trén va trau dudi.
> Cam gdm biéu bi, qua bi va chung bi (nucellus). Mau sic hat gao do 16p
chung bi.
> Phoi nhii gdm c6 16p aleuron va phdi nhil tich ty tinh bot.
> Mam ciy gdm cé phoi (mam) 13, phoi & va try phoi giita & phan dudi cta

hat.



Hat Iua 1a noan sao thu tinh da chin, ¢c6 hai may trau nho trén va dudi, hai vé
trau trén va dudi, cudng trau ¢ phan dudi cua hat va dudi ¢ chét hat (ngan hodc dai).

Mot hat la c6 trong luong tir 12 — 44 mg & 0% am do.

— Pericam
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Hinh 2.2 CAu tric hat lia (www.riceweb.org/Plant.htm)
Theo IRRI (2002), hat gao dugc phan loai theo chiéu dai cta hat gao nhu sau:
rat dai: > 7,50 mm, dai: 6,61 — 7,50 mm, trung binh: 5,51 — 6,60 mm, va ngin: < 5,50
mm. Su xép hang gao theo ti 18 bé dai — dbi véi — bé rong nhu sau: hat dai: > 3,1, hat
trung binh: 2,1 — 3,0, va hat ngén: <2,0.
2.2. GIOI THIEU VE CAC GIONG LUA THOM
2.2.1. Lua thom trén thé giéi

% Lua thom & An P va Pakistan: giong lta Basmati 370

Gidng lua thom Basmati 370 dd c6 thuong hiéu trén thi truong quéc té tir lau,
gidng nay dugc san xuat ¢ phia bac va tay bac tiéu luc dia An Do, cha yéu & cac bang
Punjab, Haryana, tdy Utar Pradesh va mot phan Himachal Pradesh, Jammu va

Kashmir, Delhi va Rajasthan. Hién nay An D¢ san xuat khoang 0,6 — 0,7 triéu tdn gao



Basmati trén dién tich khoang 0,7 — 0,8 triéu ha v6i ning sut binh quan 0,85 tin/ha
(Kumar va CS., 1996).

O Pakistan, tong dién tich trdng 1aa 13 2,1 triéu ha, trong d6 1,1 triéu ha & Punjab
(thudc Pakistan), noi lta Basmati chiém 80% dién tich. Tong san luong lta khoang 3
triéu tan, trong d6 70% dé su dung trong nudc, 30% dé xuit khau, nam 1995 Pakistan
xuit khau 452.300 tan gao Basmati.

Gao Basmati c6 nhitng dic tinh thom dam, hat dai trén 6,5 mm, hat com n¢ theo
chiéu dai, do no thuong gip doi chiéu dai hat gao, com mém xdp (Juliano, 1972).
Basmati c¢6 than cao, yéu va dé d6, phan ng voi anh sang ngdy ngin va rat d& nhiém
véi tat ca cac loai sdu bénh. Hat gao Basmati dai c6 vét bac bung, do d6 dé gy khi xay
xat, dan dén ty 1é gao nguyén thap. Tiém ning ning suit ciia Basmati chi dat 1,5 — 2,0
tan/ha, binh quan toan ving dat khoang duéi 1 tin/ha. Mui thom ctia Basmati ¢6 ¢ moi
giai doan phat trién va c6 & tat ca cac co quan trén mit dat ciia cdy lta. Mic du An Do
c¢6 nhiéu gidng lua thom, nhung vé chét luong van thua kém so véi gidng Basmati 370,
trong qua trinh san xuat 1au doi di c6 nhiéu dong Basmati dugc chon loc, hoac lai tao
tir ngudén Basmati 370.

% Liia thom Thai Lan: giong lia Khao Dawk Mali (KPML)

KBPML dugc chon loc tai trai thi nghiém lua Kok Samrong thudc tinh Lop Buri.
Nim 1955 dong thuan t6t nhat KDM 4 — 2 — 105 duge xac dinh va ldy tén Khao Dawk
Mali 105 (P& Khéc Thinh, 2003).

KPML 105 1a gidng phan Gng anh sang ngay ngén, tai Thai Lan gidng gieo ciy
trong thang 6 — 7, trd bong tir 20 — 25 thang 10, chin vao cubdi thang 11. Chiéu cao 140
— 150 cm, dé nhanh 8 — 10 nhanh/khém, than mém yéu, 14 hep c6 mau xanh nhat. Hat
c6 mau vang rom, dang hat thon dai, mo hat hoi cong. Hat trong, c6 kich thuéc phoi
nho. Chiéu dai hat gao 1at trung binh 14 7,5 mm. Ham lugng amylose hoi thap, com
hoi dinh va c6 mui thom vura.

KPML 105 1a gidng c6 kha nang thich nghi rong véi cac dicu kién moi trudng
khac nhau. Giéng thich nghi nhat & dia hinh cao, twong ddi khang han, khang trung
binh véi midn, phén va khang trung binh véi tuyén tring ré. Tuy vy giéng nhiém
nhiéu loai sau bénh nhu chay 14, chay bia 14, dém van, rﬁy nau, rﬁy xanh, sau duc than
va mudi 14 hanh. Ning suit binh quan dat 1,7 tin/ha, nhung tiém ning ning suat kha

cao, co thé dat 4,5 — 5,0 tin/ha Do Khic Thinh, 2003).



% Gidng lua thom & My

— Gibng Dellrose c6 hat dai, thdp ciy, ngin ngay c6 pham chit gao tét, ty 1é xay
xat cao, kha ning cho vu tai sinh ning suat kha cao. Dellrose c6 mui thom dédm va co
kich thudc hat dai trén 7 mm. Gidng bi nhiém bénh chay 14, d5m van, soc trong, nhung
khang d6 nga tt.

— Gibng Jasmine 85 tén gbc 1a IR841 — 85. Piac diém ndi bat cua gidng 1a gao
thom, com mém, ngin ngdy than thip. Gidng khang chay 14 va bénh kho van, nhiém
nhe sau duc than. Tai My, giéng dat niang suat cao nhung lai co ty 1¢ gao nguyén thap.
Jasmine 85 ¢ dic tinh mién trang 1au, do d6 rat dé bi 1an tap néu trong gidng khéc trén
cung mot rudng.
< Mot s gidng lta thom khac trén thé giéi

Trung tdm Quy Gen Lua Qudc té tai IRRI ton trit hon 180 giéng lta thom trén
thé gid1 tir cac nude Nhat Ban, Han Quéc, Trung Quéc, Lao, Campuchia, Vi¢t Nam,
Philippine, Indonesia, Thai Lan, Bangladesh, Afganistan, Nepal, An D9, Srilanca,
Iran, Haiti, My...

Theo Vién Han Lam Khoa hoc Néng nghiép Trung Quéc (1986), trong hang
nghin giéng lua ciia Trung Qudc co 3 giong lta thom ndi tiéng nhat: Xiang — Mi tir
tinh Hoa Nam (tdy nam TQ), Xiang — Geng Mi & ving SuZhou, tinh Jang An (mién
Trung TQ), giéng Shansi xang Dao tir thanh phd Hang Zhong, tinh Shan Shi (tdy bac
TQ). Trong bd suu tap gidng cua IRRI, cac giéng lta véi tir “Xiang” nghia 13 “thom*
d3 dugc thu thap & cac tinh Zhezang, Thuong Hai (ving ven bién TQ), Nam Kinh
(trung tAm mién Pong). C6 nhiéu gidng lua thom tir Pai Loan ciing duoc thu thap va
ton trit tai IRRI.

Indonesia c6 gidng laa thom Pandan Wangi chi phat trién t6t va c6 chat luong
cao & xa Warung Kondang, huyén Ciangjur, tinh Jawn Barat thuoc dao Java (Nguyén
Xuan Hién, 1986). Azucena la giong lta thom ndi tiéng ciia Philippine, day la giéng
thudc loai hinh Japonica, dugc tré)ng nhiéu trén céac vung lta can cua Philippine. Hai
giong lta thom khac cua Philippine cling dugc phd bién ¢ nuéc nay la Malagkit

Sungsong va Milarosa.



2.2.2. Mt s6 giong lua thom Viét Nam
% Liia thom diic sian Bic bd
— Nhom lua Tam

Nhom nay gom nhiéu gidng laa mua chinh vy, nhung c¢6 mot s6 gidng lta mudn
nhu Tam Xoan, Tam Pen, Tdm Po. Trong nhitng nam 60 tro vé trude, lta Tam chiém
dién tich kh4 16n, nhit 1 c4c tinh Trung du va dong bang Bic bd. Laa Tam thudng
dugc trong trén chan rudng c6 nhidu mau, nhung ciing c6 nhiing gidng thich hop trén
ruong xau hon. Nam 1964, laa Tam chiém 22% dién tich canh tac laa & Bic bo (Bui
Huy Pép, 1999). Bang phuong phap phén tich isozyme, phan tich khoang cach di
truyén, cac giéng Tam thom Viét Nam lan dau tién duoc xac dinh thuéc nhom
Japonica (P4 Khic Thinh, 2003).

Céc gidng laa Tam phan 16n 1a nhitng gidng hat nho dai, chiéu dai cua hat lua
thay doi tir 7,6 mm dén 8,5 mm va chiéu rong cua hat tir 1,7 mm dén 2,7 mm. Ty 1€
chiéu dai/rong 12 3. Pic biét, Tam Xoan c6 hat rat dai, co ty 1é dai/rong dén 4,5. Lua
Tam thudng c6 hat mau vang sim, nhung ciing c¢6 gidng mau vang rom.

Trong céc giéng lta Tam, quy nhat 13 gibng Tam Xoan va Tam Thom. Cac loai
lua Tam thuong cé hat mau vang tuoi, thoi gian sinh trudng trén dudi 150 ngay, day l1a
gidng mua chinh vu. Tam Xoan 1a gidng mia mudn c6 TGST 155 — 165 ngay, hat c6
mau vang sam va dai. Tam Thom va Tam Xoan c¢6 pham chat cao nhat trong cac gidng
lta mua cia déng bang Bic bo: hat nho, gao trong, déu hat, com mém déo, c6 mui
thom dam. Hai giéng nay kho tréng, vi chiing do1 héi rudong tdt, hat dai kho rung, dién
tich gieo trong 2 giéng nay trude ddy twong doi han hep (Bui Huy Pap, 1999).

— Nhom lua Du

Lua Dy thuong 1a nhitng giong chinh vu hodc hoi sém, thoi gian sinh truéng
130 — 138 ngay. Gidng thudong duoc cdy & chin rudng c6 nhiéu mau, lia Dy khac hin
lta Tam & mau séc tai 14, be 14 va mo hat.

Lta Dy ¢6 hat dai 7,9 — 8,5 mm, chiéu rong cua hat tr 2,4 — 2,8 mm. Ty 1€ gitra
chiéu dai va chiéu rong 1a 3. Mau sic cta hat ciing thay dbi tir vang rom dén vang sam.
Gao Du ciing 1a loai gao quy, dugc nhiéu nguoi va chuong. Nhung so voi Tam Thom
thi hat gao Du thd hon, kém trong, hat c6 nhiéu nhya, khé niu hon va com it thom

hon.



+¢ Lta thom dac san Nam bd
Theo Nguyén Xuan Hién (1986), can ctr vao dac tinh thuc vat hoc giéng lua
thom mua & DPBSCL c6 thé chia thanh 2 nhém: nhém Nang Thom va nhém Tau
Huong.
— Nhém Nang Thom (nhém gidng gdc dia phuong)

Bao gdm céc gidng lta Nang Thom va hau hét cac gidng Nang Huong chiém
dién tich kha 16n ¢ nhiing ving trong lia thom. Nhom gidng nay c6 mui thom nhe dén
thom dam, hat dai mau vang rom nhat hay vang rom sam. Nhom giéng Nang Thom
duoc nhiéu nguoi ua thich, gidng dugc trong nhiéu & Long An, TP. H6 Chi Minh, Tién
Giang va mién Pong Nam bd.

— Nhém Tau Huong (ngudn goc nhap ndi hodc tap giao giita gidng nhap noi va
gidng dia phuong)

Nhom giéng nay bao gdm giébng Tau Huong va mot sb gidng co tén goi 1a
“Nang Huong“ chiém khoang 20% lta thom & PBSCL. Pic diém chinh 1a hat hoi bau
¢d soc ¢ vo hat, mui thom nhe dén dam. Noi san xuat giéng nay nhiéu 1a Bén Tre
(Nguyén Xuéan Hién, 1986).

% Nhom giéng ngan ngay

Trong vai nim gan day mot sd gidng lta thom ngin ngay duoc nhp ndi tir mot
s6 nudc nhu Jasmine 85 (M¥), VD20 (Pai Loan), VNN97 — 6 (Trung Quéc), MTL250
(IRRI), ST3 (chon tir VD20). N6i chung cac gidng nay c6 ning suit cao hon giéng dia
phuong va c6 thé gieo cdy nhiéu vu trong niam, cic giong mdi nay lam phong pha
thém ngudn gen ciy lua & PBSCL, gbp phan dép ung nhu cau ciia san xuat va cho
xuét khau.

Néi chung, cac gidng laa thom mién Bic ¢6 uu diém mui thom dam hon, hat
trong, tuy vay c6 kich thudc hat nho; trong khi cac giéng laa thom mién Nam cé hat
dai va 16n hon nhung hat bi duc giira, nhiéu noi nguoi ta goi 1a “hat lyu®, dac diém nay
dugc wa chudng tai thi truong ndi dia, nhung chua dugc danh gid ding muc ¢ thi
truong quoc té. Hau nhu tat ca cac gidng dic san dia phuong déu bi 13n tap (13n co gidi
va 14n sinh hoc) véi ty 1¢ khé cao, thong thuong 1 4 — 12%, dic biét co gidng 1an trén
20%. Hé s bién dong (CV) cac dic diém nong hoc kha 16n, vi du dbi véi gidng Nang
Huong c¢6 CV cua ty 18 1ép = 57,8%, nang suat c6 CV = 22,9% (DS Khic Thinh va
cong su, 1995).



2.3. Mot s6 nghién ciru va khai niém co ban vé pham chat lia gao

Theo Juliano (1985) chat lugng gao dn dugc danh gia theo 4 nhém chi tiéu sau:

Hinh thirc bén ngoai cua hat gao: dang hat, mau sdc, do trong, do bong.
- Chét luong xay xat: ty 1& gao tring, gao nguyén, ty 1& tim.
- Chat lugng com: ham lugng amylose, nhiét do hoa ho, do bén thé gel, d§ no
com.
- Chét luong dinh dudng: ham lugng protein, ham lwong lipid, dudng.
% Ham lwgng protein
C6 su bién dong 16n vé thanh phan protein giita cac gidng lta. Ham luong
protein cua tong s6 17.587 gidng trong bd suu tap ciia vién laa IRRI voi ham luong tir
4,3% dén 18,2%, binh quan 1a 9,5%. Ham luong protein trung binh cia gao lGt nhém
laa Japonica cao hon Indica véi tri s6 twong duong 13 11,1% va 9,8%.

Gomez va De Datta (1975) cho biét vai 964 thi nghiém d6i voi giéng IRS, trong
trén nhiéu diéu kién khac nhau & Philippine, trong nim 1968 va 1972, ham luong
protein ctia gao lut thay doi tir 4,8% dén 12,1% véi hé sb bién dong CV = 13,0%.
Gidng lta trong thi nghiém khac 1a BPI c¢6 ham luong protein gao 1ut thay doi 9 — 15%
khi trong trong cing mot thang va mot nam. Nhu vay c6 su tic dong rat 16n ciia moi
truong dén sy hinh thanh va tich lily protein cta lua gao.

Ham luong protein ciia gao c6 xu hudng thap khi birc xa anh sang manh xay ra
O giai doan phat trién cua hat. Vi vay trong diéu kién nhiét di, ham luong protein
trong hat thuong thap hon trong mua kho va cao hon trong mua mua (Gomez va De
Datta, 1975). Nhiét do trong thoi gian chin ciing anh huéng dén ham luong protein
trong hat, nhung thay d6i tuy theo nhém gidng. Nhém Japonica ting ham luong
protein khi nhiét d6 trung binh ting, nhung nhom Indica lai khéng c6 su thay doi.

K thuat canh tac ciing cé nhirng anh huéng 16n dén ham lugng protein cta
gao. Ham luong protein cao khi trong thua hon va c6 day du dam cho cay lta. Khi
cung cap thém dam, thuong lam ting ham lugng protein trong hat va ting ham lugng
protein cao nhat khi bon dam & giai doan trd bong (P4 Khéc Thinh, 2003).

Nhiéu tac gia cho rang c6 sy twong quan nghich giita ham luwong protein va
nang suét hat (Ericksson, 1968). Déi v6i hau hét cac gidng lta néu ning suit hat ting

cao thi ham lugng protein c6 xu thé giam.



< Do bén thé gel

Tinh bot chiém ty 1€ trén 80% hat gao va dugc hinh thanh do hai dai phéan tu
amylose (mach thing) va amylosepectin (mach phan nhanh). Ham luwong amylose
duge xem 13 thanh phin quan trong nhit khi danh gid phim chat com, do n6 quyét
dinh d6 mém com (Juliano va CS., 1972). Ham lugng amylose cang thép thi com cang
mém, déo. Hau hét cac gidng lua Japonica déu c6 ham luong amylose thap.

Ham luong amylose thuong giam khi nhiét do trung binh tdng nhung mtrc do
phan ung tuy thudc giéng thudc loai Japonica hay Indica va phu thudc vao mirc do di
truyén cua gidng (Resurreceion va CS., 1977). Sy bién dong ciia ham luong amylose
gilta cac cdy it hon 2% nhung sy khéc nhau gitta cdc bong trong mdt cay lai cao
3 —7 % (P4 Khac Thinh, 2003).

Viéc danh gia do bén thé gel ctia gao gitp xac dinh chinh xac hon ham lugng
amylose. P9 bén thé gel dang cting ching t6 ham lugng amylose cao va do bén thé gel

dang mém chimg t6 ham lugng amylose tir thap dén trung binh (Rani, 2005).

Bang 2.1 Phan loai chiéu dai thé gel

Phan loai Chiéu dai (mm)
Clng 27 —-35
Kha cling 36 —40
Trung binh 41 -60
Mém 61— 100

Nguodn: IRRI, 2002.
2.4. Mot s6 két qua nghién ciru vé héa sinh chit thom cia lia gao
2.4.1. Céc hop chit bay hoi trong gao thom

Nghién ctru dau tién vé gao thom da duogc thyc hién béi Yajima va cac cong su
(1979). Ho d3 xac dinh duoc 114 thanh phan co trong gao thom, trong d6 c6 21 acid,
14 ester cua cac acid béo, 15 alcohol, 18 aldehyde, 17 ketone, 18 hydrocarbon va mot
vai hop chat vong khac nhu pyridine va furan. Khi so sanh gao thong thudng voi gao
thom, Yajima da rat ra nhan dinh trong gao thong thuong ham lugng 4-vinylphenol,
1-hexanol va 1-hexanal cao hon trong gao thom, nhung lai c6 ham lugng indole it hon

trong gao thom.



Bullard va Holguin (1977) dd nghién hat gao va dun & 50°C trong 4 gid, sau d6
nhirng thanh phén bay hoi dugc thu thap. Ho da xac dinh dugc 70 chit va do duoc 30
chét khic.

Tsuzuki va CS. (1981) va Buttery va CS. (1983b) da phan tich nhiing thanh
phan bay hoi ¢6 trong com nau tir gao thom. Két qua 1a ho da nhan biét dugc hon 114
chat.

Buttery va CS. (1988) da xac dinh dugc nhiing thanh phan chinh trong mui
thom cua gao thom hat dai California la 2-acetyl-1-pyrroline, (E,E)-2,4-decandienal,
nonanal, hexanal, (E)-2-nonenal, octanal, decanal, 4-vinyl-guaiacol va 4-vinylphenol.

Widjaja va CS. (1996) di tién hanh so sanh nhitng chat bay hoi ¢ trong gao
thong thuong va gao thom. Ho da xac dinh dugc 70 chat va mo ta mui thom hau hét
nhimg chat d6. Nhitng chét bay hoi chinh trong gao thom 1 cac alkanal, alk-2-enal,
alka(E)-2,4-dienal, 2-pentylfuran, 2-acetyl-1-pyrroline va 2-phenylethanol. Nhiing
gidng gao thong thuong chira nhiéu n-hexanal, (E)-2-heptanal, nonanal, (E)-2-octenal,
2-pentylfuran, 4-vinylguaiacol va 4-vinylphenol hon so véi gao thom.

2.4.2. Hop chat thom 2-acetyl-1-pyrroline (2AP)

Buttery va CS. (1983a) da nghién ciru 7 giéng lta thom. Trong sd cac thanh
phan x4c dinh bang phuong phéap sic ky khi, hop chat 2AP di tim thdy va c6 mui
trong tu nhu mui thom cia com. Ngudng mui thom cua chat ndy trong nudc 1a
0,1 pg.L ! va mui thom tich liy twong ty nhu loai ngd nd (pop — corn).

Hussain va CS. (1987) thuc hién so sanh mui thom giira lta thom (Basmati) va
lua khong thom. Xac dinh hop chat thom trén co so tinh ving dinh cia sac ky, noi thé
hién c6 nhidu pentadencan-2-one, haxanol va 2-pentylfurane & lda Basmati.
Chat 2AP khong tim thiy. Tuy vay hau hét cic nghién ctru thyc hién sau 1983 (Buttery
va CS., 1983b; Paule va Power, 1989; Lin va CS., 1990; Tanchotkul va Hseih, 1991)
déu chi 14 vai trd quan trong ctia hop chét nay, trong gao cha ham luong cta né thay
d6i tir 0,006 ppm dén 0,09 ppm.

Trong thi nghi€ém phan tich cua Trung tam Nghién clru vung ctia Bo Nong
nghiép Hoa Ky va IRRI (1982) ciing cho két qua vé ham lugng chat 2AP ctia 8 gidng
laa thom va 2 gibéng lta khong thom. Ham luong chat thom 2AP ciia Khao Dawk Mali
105 va Basmati 370 12 0,07 va 0,06 ppm theo tht tu, giéng d6i chimg Calrose 14 0,006

ppm.
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Thanh phﬁn hoa sinh lién quan dén su hinh thanh mui vi, nhung sy hinh thanh
mui vi ctia cdy phu thudc vao nhiéu yéu té: di truyén, méi trudng, dinh dudng va diéu
kién cét gitt (P6 Khic Thinh, 2003). Vi vay phan biét mui giita lua thom va khong
thom khong chi dwa hoan toan vao thanh phan hoa sinh (axit béo, amino axit, duong
hozc chit mau trong mdi giéng). Mili ctia nguoi cd thé phét hién duoc nong do cua
chat thom 2AP ¢ nong d6 0,007 ppm. Do dé, danh gia bang cam quan, trong diéu kién
nhat dinh va véi nhitng nguoi c6 khitu giac binh thuong, két qua co thé tin cay duoc.

Lorieux, Petrov va CS. (1996) da phan tich mu gao ctia 2 gidng lua Azucena
(thom) va gidng IR 64 (khong thom), phan tich dinh luong ctia 15 hop chat chinh lién
quan dén 2 giéng trén. Khong tim thay chat 2AP ¢ IR64 trong khi d6 giéng lua thom
Azucena c6 ham lugng cao. Trong s6 89 hop chat phan tich, xir 1y théng ké cho thiy
céc chat sau c6 su khac biét giita gidéng Ita thom va khong thom: pentanol,
2AP, benzaldehyde, octanol, pentadecan-2-one, 6,10,14-imethylpentadecan-2-one
va hexanol.

Hién nay c6 hai quan diém vé thanh phan chat thom cua laa gao. Quan diém
thi nhat cho rang chit thom dugc tao ra tir cac hop chat aldehyde (-CHO) va keton
(C=0) va tir cac hop chat v6i luu huynh (Ayano va Tsuzuki, 1976). Quan diém thi 2
cho rang chit thom lua gao do vong pyrrol kiém soat tinh thom ctia chat 2AP

(Buttery va CS., 1983a).



2.5. GIOI THIEU VE SAC KY KHi (GAS CHROMATOGRAPHY)
2.5.1. Lich sir phat trién sic ky

Nam 1903, nha bac hoc Nga Txvet da dung cot nhom oxit tach thanh cong céc
picmen cta 14 cdy xanh thanh cac ving mau riéng biét. Ong di giai thich hién tuong
bang ai luc hip phu khac nhau cua sic t6 va dat tén phuong phéap nay 1a phwong phap
sdc ky (nghia 13 ghi mau) vi da tach dugc nhirng chét c6 mau.

Néam 1931, sau khi Vinterstin va Lederer dung phuong phap cua Txvet tach
carotin tho thanh o- va B-carotin va nhan thay gia tri ciia phuong phéap vé phuong dién
diéu ché, phuong phép sic ky méi bat dau duoc cha y dung mirc va phat trién nhanh
chong.

Nam 1952, Martin cong bd cong trinh dau tién vé sic ky khi dua trén sy phan
bb ctia chat giita pha tinh 1a chét 1ong va pha dong 1a chat khi. Chi trong vong vai ba
chuc nam, sic ky khi da dat duogc nhiéu thanh tuu tuy€t voi va hién nay la mot trong
nhimng phuong phap hiéu nghiém nhat vé phan tich hdn hop cac chat, dic biét cac chat
hiru co.

2.5.2. Nguyén tic cia sic ky khi

Nguyén tic cta sic ky khi 12 mdi cau phan trong gao thom s& bi hap phu trén
pha tinh cta cgt phan tich khac nhau nén co6 thoi gian luu khac nhau. Trén co s khac
nhau vé thoi gian luu ndy ma nguoi ta co thé dinh tinh va dinh lugng ciu tir cAn nghién
cuu.

Hai bd phan quan trong nhét cua thiét bi sic ky khi 1a hé théng cOt tach va
detector. Nho ¢6 khi mang, mau tir buéng bay hoi duoc dan vao cot tach ndm trong
buéng diéu nhiét. Qua trinh sic ky xay ra ¢ day, sau khi cac cAu tir roi bo cot tach tai
cac thoi diém khac nhau cac ciu tir 1an luot di vao detector, tai d6 chung dugc chuyén
thanh tin hiéu dién, tin hiéu nay dugc khuéch dai va xur 1y trén hé théng may tinh thanh
cac peak khac nhau vé ca chiéu cao va dién tich.

Trén sic ky dd thu dugce ta ¢6 cac tin hiéu ung voi cac cAu tir dugce tach goi la
peak. Thoi gian luu ciia peak 1a dai lwong dic trung cho chét can tach (dinh tinh) con
dién tich peak 1a thuéc do dinh luong cho timg chét trong hdn hop nghién ctru (Pham
Hung Viét, 2005).
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Hinh 2.4 So d6 thiét bi sic ky khi detector ion héa ngon lira FID (Phan Phudc
Hién, 2005).
2.5.3. Thiét bi sac ky khi
2.5.3.1. B phan bom méu (injector)
Mau c¢6 thé duoc dua vao cot theo cac hinh thirc:

- Gian tiép va chia dong.

~ Gian tiép va khong chia dong.

- Truec tiép.

< Bom mau c6 chia dong (split)

Phuong phap bom méu theo cach chia dong cho dén nay van duoc st dung
nhiéu nhat. Mau dugc bom vao mdy theo thé thirc thong thudng nhu dbi voi sic ky khi
ot nhoi, nhung sau d6 bi chia nhanh sao cho chi ¢c6 mot phan nho ciia lugng mau ban
dau di vao co6t mao quan. Ty 1¢ chia dong thong dung nhit nim trong khoang tir 1:50
cho toi 1:500.

Nhuoc diém duy nhét ciia bd phan bom mau kiéu nay 1a sy “phan biét d6i xur”
d6i v4i cac cau tir c6 do bay hoi khac nhau ciia mau rat khac nhau. N6 1am cho thanh
phan ctia phan mau di vao cot tach khac so v6i thanh phan cia miu ban dau.

< Bom mau khong chia dong (splitless)

Trong k§y thuat nay, khoang 2 pl dung dich mau pha lodng dugc bom vio budng
bay hoi mau. Nhiét d6 ctia budng bay hoi mau duoc dit rat thap (twong duong nhiét do
phong). Sau mot thoi gian nhat dinh thi mé bo chia dong (splitter). Va sau khi peak

dung méi xuat hién, mai bat ddu md chuong trinh nhiét d6. K§ thuat bom miu nay



1am cho peak dung méi nho di rat nhiéu so véi binh thudng va do vy cac peak ra ngay
sau peak dung moi s& khong bi xen phii mat.

Diéu can luu tim duy nhat trong k§y thuat nay 1a thoi gian luu lai ciia mAu trong
budng bay hoi mau kha 16m, c6 thé dan dén kha nang hip phu.

2.5.3.2. Cot tach (column)

Hién nay ¢ Viét Nam, cot nhdi théng thuong van 1a loai cot sic ky phd bién
nhat. Trong khi d0, da sé cac phong thi nghiém, ké ca trong k¥ nghé, ¢ nhiéu nuéc
khoa hoc tién tién, hau nhu d3 bo han cot nhdéi ma chi con sir dung c6t mao quan.

Cot nhdi théng thudng: loai cot nay thuong cé duong kinh trong tir 3 — 6 mm.
DPéi v6i muc dich diéu ché thi sir dung cac cot tach c6 duong kinh trong lén hon,
thuong toi 12 mm, dugc nhoi day bang mot loai chat mang c6 phu trén bé mat mot 16p
mong pha long twong tmg c6 khéi luong tir 0,1% — 25% khdi luong so v6i chat mang.

Co0t mao quan: 1a loai cdt taich véi duong kinh nho hon 1 mm va thanh trong
ctia cOt duge thm pha tinh. Nho cAu tric dic biét nay cua cdt mao quan, khi mang sé
dua mau di qua cot tach rat dai (do vay ning suét tach rat cao) ma khong gap tro khang
gi 16n (vé do chénh léch ap sudt), cac cau tir s& tuong tac voi pha tinh bam trén thanh
cOt va duogc pha tinh “luu gitt” lai voi mirc d§ khac nhau.

C6 hai loai cot mao quan chu yéu:

— Co6t mao quan phim méng (WCOT — wall coated open tubular column) thudong
c6 duong kinh trong khoang 0,2 dén 0,5 mm. Thanh trong cua loai cot nay duoc tam
tryc tiép (ma khong can thong qua mot 16p chat hap phu xdp) boi mot 16p phim pha
tinh méng.

— C0t mao quan 16p mong (PLOT — porous layer open tubular column) con co
thém mot 16p mong chat hap phu (d6ng vai trd nhu chat mang) giita thanh trong cua
cOt tach va 16p phim cua pha tinh.

2.5.3.3. Detecto

Detecto c6 nhiém vu chuyén hoa mot dai luong khong dién (trong truong hop
nay 1a néng do ciia cac chat duogc tach khoi cot sac ky) thanh dai lwong dién. Ngay
nay, da c6 gan 30 loai detecto khac nhau. Trong d6, 3 loai detecto phd bién nhét 1a:
detecto dan nhiét (TCD), detecto ion héa ngon ltra (FID) va detecto cong két dién tir
(ECD).



Detecto FID 1a mét trong nhitng detecto c6 d6 nhay cao. Nguyén tic lam viéc
ctia n6 dua trén su bién ddi d6 dan dién cua ngon ltra hydro dét trong mot dién truong
khi c6 chét hitu co can tach chuyén qua. Nho nhiét d6 cao cua ngon lira hydro, cac
chat hitu co tir cot tach di vao detecto bi bé gay mach, bi ion héa nho c6 oxy cua
khong khi dé tao thanh céc ion trai ddu twong tng. Co ché tao thanh ion trong truong
hop benzen nhu sau:

Ce¢Hs = 6CH
6CH + 30, = 6CHO" + 6e

Cac 1on tao thanh duoc chuyén vé céac ban dién cuc trai ddu nam & hai phia cua
ngon lira (thé hiéu gitra hai ban dién cyc nay khoang 250 — 300 V). Dong ion d6 duoc
giam ap trén mot dién tro 6 tri sb rat cao (10° — 10™ Q) va do giam hiéu dién thé nay
dugc khuéch dai va ghi lai trén may tu ghi.

2.5.4. Sic ky khi ghép khdi phé (GC/MS)

Sac ky khéi phd 1a mot loai sic ky dic biét, vi sau khi ra khoi cot sic ky, cac
cdu phan dugc 1an lugt cho vao budng MS dé thuc hién viéc ghi pho cia timg ciu
phan. Nho mot phan mém, cac phd MS ndy duoc so sanh voi cac phd MS chuin chira
trong thu vién cua may tinh. Do do dé tang do chinh xac cho sy do tim va so sanh, thu
vién phd khdi luong can phai co nhiéu phd chuan. D6 tuong hop giita phd MS cua céac
cAu phan va phd miu c6 tinh twong ddi tuy thudéc phadn mém phu trach viée so sanh,
thuong thi d6 tuong hop cang 16n thi xac suat dinh danh cang cao. Kinh nghiém vé
thanh phan héa hoc va kién thirc vé phd khdi lugng quyét dinh rat 16n d6 chinh xac
ctia két qua dinh danh. Dau do phé khéi lugng c6 d6 nhay cao, khoang 10° - 107 g, do
d6 c6 thé xac dinh duoc nhitng cau phan c¢6 ham luong thip ma cic phuong phap khac
khong thé thyc hién duoc. Sac ky khdi phd cé kha niang dinh danh cao, kha nang do
tim nhanh, lvgng mau sir dung it (Pham Hung Viét, 2005).

2.6. Phuwong phap vi chiét pha rin (SPME — Solid Phase Micro Extraction)
Phuong phap vi chiét xuat trén pha ran (SPME) dugc phat minh boi Pawliszyn va
cong sy nam 1989, dya trén co ché hép phu cua céc chit hiru co can phan tich tr pha
nuéc hodc pha khi lén so¢i silica dwgc phu cac chat hap phu thich hop nhu
polydimethylsiloxane (PDMS), PDMS/DVB (divinylbenzene), polyacrylate,... Cac
hop chat bam trén soi silica s& duoc giai hap truc tiép vao budng hoa hoi cua thiét bi

sac ky khi.



2.6.1. Dung cu sir dung cho ky thuat SPME
Soi chiét dung trong k¥ thuat vi chiét pha ran 13 mot doan soi silica bién tinh
ngin va mong (dai khoang 1 cm, dudng kinh ngoai ¢& 0,11 mm), dugc bao pha bén
ngoai béi moét 16p polyme. Soi chiét nay kha 6n dinh & nhiét dd cao va c6 ciu tao hoa
hoc twong ty nhu phia bén trong cta cot mao quan silica bién tinh st dung trong
phuong phap sic ky khi. Soi chiét dugc gin v6i mot can kim loai, tit ca duoc dit trong
1 6ng kim loai bao vé. Pé thuan tién khi str dung, toan bd hé soi chiét va cac bd phan

phu trg duoc bé tri theo kiéu 6ng xyranh.
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Hinh 2.6 Dung cu thyuc hién k¥ thuat vi chiét pha ran (Gyorgy Vas, 2004).

2.6.2. Cac budce thue hién trong ky thuiat SPME
K§ thuat chiét SPME gom 2 budc:
- Phén bd chit phan tich gitta miu va pha tinh cua soi chiét.
- Chat phan tich da lam giau dugc giai hap tir pha tinh ctia sgi chiét va chuyén
vao thiét bi phan tich.
Pé thuc hién qué trinh chiét, miu nudc chtra chit hitu co hodc miu ran chira
chat hitu co dé bay hoi can phan tich duoc dit trong lo, dong kin bang nit co septum.

Khi 14y mau, dng kim loai bao vé chira soi chiét SPME dam xuyén qua septum, sau do



pittong s¢& déy soi chiét 16 ra khoi 6ng kim loai bao vé. Soi chiét duoc nhing vao mau
long (DI — direct immersion) hay ndm trong khoang khong gian hoi phia trén pha miu
(HS — headspace). Chat phan tich duoc chiét tir miu vao pha tinh cua soi chiét. Sau
mot thoi gian hap phu di dinh, soi chiét duge kéo vao trong long 6ng bao vé, rdi rat ra
khoi lo dung miu. Sau d6 dng bao vé chira soi chiét duge dua vao bd phan bom miu
cua sic ky khi, pittong lai day soi chiét ra khoi 6ng bao vé. Luc ndy, soi chiét tiép xtic
vO1 moi truong nhiét do cao trong by phan bom mau cia GC, cic chat phan tich da

lam giau duoc giai hap nhiét va chuyén vao cot sac ky khi.
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Hinh 2.7 Céc k¥ thuat chiét SPME
(a) Nhiing tryc tiép (DI — SPME)
(b) Khoang khong gian (HS — SPME)
2.6.3. Ung dung SPME trong phan tich 2AP

Theo Casey C. Grimm va cong su (2000), lrong 2AP thu duoc sé ting gip doi
khi ting nhiét do tr 60°C 1én 85°C. Nguoc lai, ham luwong chit chudn 2,4,6-
trimethylpyridine sé& giam khi nhiét d6 ting. Khong c6 su khac biét dang ké vé ham
lwong 2AP khi chiét xuat mau & 80°C va 85°C; do d6, 80°C dugc xem la diém nhiét do
thich hgp cho qua trinh chiét xuét.

Theo Casey C. Grimm va cong su (2000), khoang thoi gian tir 10 — 15 phut da
dé thu nhan hau hét cac chat bay hoi, trong khi nhiing thanh phan it bay hoi hon nhu



acid hiru co hay ester phai ton hang gid méi c6 thé thu nhan duoc. Sau khi so sanh
luong 2AP thu dwoc sau khoang thoi gian hap phu 1a 10, 15, 20 phut, ho d3 rat ra nhan
dinh thoi gian chiét xuat mau phu hop nhat 1a 15 phut .

Két qua nghién ctru cho thy, viéc thém nudc vao miu gao s& gitp ting ham
luong 2AP thu nhan dugc, dong thoi giam dwoc yéu cdu phai nghién miu, gép phan
don gian hoa qua trinh chuin bi miu. Lugng nude cat téi wu st dung cho qua trinh
chiét xuat 1a 200 pl.

Pé xé4c dinh luong 2AP hap thu, dién tich peak dugc chuyén thanh khéi luong
bang cach dung dudng chuan dya trén chuan 2AP pha lodng trong CHCls. Ham luong
2AP trung binh thu dugc trong miu gao Jasmine khoidng 2,2 ng trong 0,75 g gao,
tuong duong véi 2,9 ppb. Phuong phap SPME phu hop cho viéc so sanh mdi tuong
quan vé nong do 2AP giita cac miu gao khac nhau. Nhin chung, trong tit ca cac
truong hop, phuong phap SPME c6 thé phan biét giita gao thom va gao thong thudng.
Céu tir 2AP chi chiém 1 luong nho trong tong sb cac chét bay hoi, nhung luong nay du

dé chiém uu thé trong thanh phan chat thom c6 trong com gao.



PHAN 3

VAT LIEU VA PHUONG PHAP NGHIEN CUU

v’ Dia diém lay mau:

3.1. THOI GIAN VA DPIA PIEM TIEN HANH
v' Thoi gian: tir 4/2006 — 8/2006.

- Piém nghién ctru lta gao ctia SO ndng nghiép va phét trién nong thon

Soc Trang.

~ Céc diém nghién ciru lta gao caa CIRAD ¢ Viét Nam (Long An, Nam

Dinh), An D9, Y va cac siéu thi & Phap.

v Pia diém tién hanh thi nghiém: Trung tdm Phan tich Thi nghiém Hoa Sinh

truong Pai hoc Nong Lam TP. Ho Chi Minh.
3.2. VAT LIEU, HOA CHAT VA THIET BI

v’ Vat liéu: cac loai lta thom trong phd bién & Viét Nam (PBSCL, Nam Pinh), An

D9, Y va cac loai gao thom ban ¢ cac siéu thi cua Phap.

Bang 3.1 Bang thong ké cac mau lua va gao thu thap duoc

Chung loai mau Noi lay mau S6 luong
Jasmine 85 Soc Trang 8
VD20 Soc Trang 9
OM3536 Séc Trang 9
Nang Thom Chg Dao Long An 4
Tam Xoan Nam Dinh 9
Khao Dawk Mali 105 Tién Giang 1
Cac dong ST Soc Trang 8
Taroari Basmati An Do 1
Giano 96/6 Y 1
Basmati Phap 1
Viet Nam Phap 1
Jasmine Phap 1




v Hoéa chit st dung: Methanol (Merck — Pire), Ethanol (Merck — Pirc), Acetone
(Merck — buc), 2,4,6-Trimethylpyridine (Sigma — My va Aldrich — Puc),
K,SO,, CuSQy4, H,SO,, Parafin, HsBOs;, NaOH, KOH, Thymol blue (Trung

Quée).

v'Dung cu va thiét bi:

Can dién tod BP 210S — Sartorius AG Gottingen (Duc).

Bon siéu 4m Power sonic 510 — Hwashin Technology Co. (Han Quéc).
May sic ky khi HP 6890 N (G1540N) — Agilent Technologies (M).
May sic ky khéi phd HP 6890 N (G1530N) — Agilent Technologies
(My).

Kim SPME (Supelco™ SPME fiber holder) — Bellefonte, PA (M¥).
Micropippete (Nichipet — Japan).

Tu mat (Darling - Viét Nam).

Tu lanh (Hitachi — Japan).

Ta siy (Memmert — Pic).

Ca tir, lo (Agilent — M¥), nip lo (Interchim — France), kém bam nép
(Supelco — My).

May béc vo trau, khoa Co Khi Cong Nghé truong Pai hoc Nong Lam.
May nhiét tr (Ikamag — Duc).

May phan tich dam (Gerhardt — Buc).

May vortex (Puc).

3.3. NOI DUNG NGHIEN CUU

> Phan tich ham luong protein tho (theo phuong phap Kjeldahl) va do bén thé gel

(theo phuong phép cuia Khush va CS., 1979) c6 trong gao thom.

> Chiét xuat cac hop chat bay hoi cé trong gao thom bang phuong phap SPME.

> Dinh tinh va dinh lugng cic hop chit bay hoi quan trong trong gao thom két hop
GC va GC — MS.



3.4. PHUONG PHAP NGHIEN CUU

3.4.1. Phan tich mét vai dic diém hoa sinh cua gao thom

34.1.1.

Ham lugng protein theo phuong phap Kjeldahl

Mau gao

A

Loai b6 tap, cho miu vaoe céc tii gidy va sy khd miu &
80°C cho dén khi trong hrgng khong dbi

A 4

Vo co héa mau: can 0,3 — 0,5 g mau cho vao ong v6 co hoa
mau

A

Thém vao 5 g hén hop xic tiac K,SO,va CuSO, (10:1)

A 4

Dung pippete huit 15 ml H,SOg44 (d = 1,84) cho vao 6ng \ i)
co héa mau + 5 gigt parafin

A 4

Lap cac ong vo co héa mau cé chira mau, xtic tac va H,SO,
vao by dot va chay theo qui trinh v6 co héa mau

A 4

Budc 1: 30°C — 80°C trong 15 phit

Buéc 2: 80°C — 120°C trong 10 phut

Budc 3: 120°C — 250°C trong 10 phut

Budc 4: 250°C — 400°C trong 2 gior
Thoi gian lam mat: 15 phut

A 4

Tiat by dot miu va tién hanh chung cit miu: lip 6ng vé co
h6a mau vao by chung cat va lap binh hing chira 20 ml
H3BO3; 4% + 3 giot hon hop chi thi mau

l




l

Khéi dong may cét, bo sung thém 50 ml nwéce cit 2 1an
va 80 ml NaOH 32%, khi NH; da dworc cit hoan toan, ha
binh hitng xudng, ding tia nwéc cit nhé trang sach axit
dinh du 6ng 1am lanh

A 4

Tat may va clluzxm do dé xac dinh lwong amonitetraborat
tao thanh bang dung dich HCI 0,25N cho dén khi xuat
hién mau hong nhat

A 4

Tinh két qua:
Protein tong (%) = (Vuc (M) * 6,25 * 0,35) / Piju

So d6 3.1 Phan tich ham luong protein theo phwong phap Kjeldahl.

Hinh 3.1 Hé théng may phan tich dam.



3.4.1.2. Do bén thé gel theo phuong phap ciia Khush va CS. (1979)

Luru trit miu trong tit mat trong 2
ngay

A

y

LAy 10 hat nguyén va nghién nat
thanh bt

A

y

Cho 100 mg bt

vao ong nghiém

A

y

Cho 0,2 ml ethanol 95?/0 chira
0,025% thymol blue vao ong nghiém

chira

mau

A

y

Cho tiép 2 ml dung dich KOH 0,2N
vao ong nghiém chira mau

A

y

Tron déu miu biang may Vortex
trong 5 phut

A

y

Pun miu trong bd

n nuéc sbi (100°C)

trong 8 phut.

A

y

Piit miu ¢ nhiét do phong trong 5
phut

A

y

Lam lanh miu trong bon nuwéc da
trong 20 phut

A

y

Pat mau nam ngang trén giay do va

tién hanh do

(dom vi mm)

So db 3.2 Phan tich d6 bén thé gel theo phuong phap ctua Khush va CS. (1979).




3.4.2. Chiét xuat hop chit bay hoi trong gao thom bang phuong phap SPME

Can 1,5 + 0,1g gao (hodc laa d3 boc vo trau) cho vao lo 10 ml, thém 200 pl
nudc khir ion va ca tur vao lo, day nép. Cho vao b gilr nhiét cua may nhiét tr da duogc
thiét 1ap & nhiét d6 80°C, 250 vong/phit trong 5 phut. Day 14 giai doan 0 dé cac chit
bay hoi trong gao va phan khong khi c6 trong lo dat dugc pha can bang trude khi tién
hanh chiét xuit. Sau 5 phut, ghim kim SPME vao lo bi va dé fiber tiép xtic véi moi
truong trong lo. Pay chinh 13 giai doan chiét xuat cac chét bay hoi c6 trong gao. Giai
doan hép phu nay kéo dai trong 15 phut & 80°C. Trong giai doan nay céac chit bay hoi
trong gao s& duoc hip phu vao fiber. Sau khi két thiic giai doan chiét xuit, bom kim

SPME vao may GC dé bit ddu giai doan phén tich cac cau tir bay hoi c6 trong gao.

Can 1,5 g gao va cho vao
lo

v

Thém vao lg 200 pl H,O
va ca tur

v

Dat vao b giir nhiét cia
may nhiét tir

v

U & 80°C trong 5 phut

v

Ghim kim vao lg trong
15 phat ¢ 80°C

v

Riit kim va bom mau
vao may GC

Hinh 3.2 Hé théng may nhiét tur.

So db 3.3 Phuong phap SPME.



3.4.3. Xac dinh cac hop chat bay hoi quan trong c6 trong gao thom
Céc hop chét bay hoi ¢6 trong gao thom duoc xac dinh thanh phan trén GC/MS.
Chuong trinh nhiét va cac thong s6 thuc nghi¢m duogc diéu chinh trén GC, céc thong
sd nay duoc téi uvu hoa va ap dung trén GC/MS.
Sau day la cac diéu kién thuc nghiém trén GC va GC/MS.
3.4.3.1. Trén sic ky khi (GC)
- Nhiét d 15: 40°C
- Pau do FID: 250°C
- Dong Hj,: 30 ml/phat
N,: 30 ml/phut
Khong khi: 300 ml/phut

- Bom mau khong chia dong Hinh 3.3 My sfc ky khi
(splitless).
- Cot Model No: Agilent 19091J — 113 HP — 5 5% Phenyl Methyl Siloxane 30 m x 320
pm X 0, 50 pm.
- Chuong trinh nhiét: nhiét d6 déu 40°C, tang 3°C/phiit cho dén khi dat 115°C, ting
30°C/1 phit cho dén khi dat 220°C, giit & 220°C trong 5 phat. Thoi gian tdng cong: 38
phut 30 giay.

3.4.3.2. Trén sic ky khdi phd (GC/MS)
- Nhiét d 15: 40°C
- Pau do MS: 250°C
- Cot Agilent 19091J-413 HP-5 0, 25 mm X
30mx0, 25 um.
- Bom mau khong chia dong (splitless).
- Chuong trinh nhiét: nhiét do dau 40°C,
ting 3°C/phut cho dén khi dat 115°C, ting ~ Hinh 3.4 My siic ky khi ghép khoi
30°C/1 phut cho dén khi dat 220°C, gilr O 220°C trong 5 phut. Thoi gian téng cong: 38

phut 30 gidy.
3.4.3.3. Xac dinh hé sb phan hoi (Response factor — RF)
Hop chit 2AP t6n tai ¢ ndng do rat thap, khong bén va kho téng hop nén khong

duge san xuit va ban trén thi truong. Néu mudn st dung hop chit 2AP dé xac dinh



dudng chuan thi phai tu tong hop. Do diéu kién phong thi nghiém chua da dé tong hop
tai chd hop chat 2AP nén ching ti da str dung collidine nhu mét hdn hop ngoai chuan
thay thé.

Tién trinh pha chudn collidine trong x4c dinh RF gdm céc budc sau:

— Pha dung dich chinh: hat 25 mg collidine cho vao binh dinh mtc 50 ml,
sau d6 thém methanol cho du 50 ml.

— Pha dung dich pha loang: hut 1 ml tor dung dich chinh da pha cho vao
binh dinh mutrc 50 ml, sau d6 thém methanol vao cho du 50 ml (néng do
0,01 mg/ml).

Luu ¥ cach pha dung dich pha lodng trong xac dinh chuan collidine khac voi
cach pha trong xac dinh RF (chi hut 100 pl tr dung dich chinh, sau d6 thém nudc khir
ion vao cho du 50 ml binh dinh mirc — néng do 0,001 mg/ml).

Xéc dinh hé s6 phan hoi theo cong thirc: (Ringuet J., 2005)

] . Dién tich peak
H¢ so phan hoi theo collidine (pA/pg) =

[dd collidine] * thé tich bom

Dé gia ting sy chinh xac ctia hé s6 phan hoi, tién hanh xac dinh hé s6 phan hoi
theo 2AP trong mau gao thom chuan Giano: (Ringuet J., 2005)

, . Dién tich peak 2AP
H¢ so phan hoi theo [2AP] =

Khdi lwong gao * [2AP]

3.4.3.4. Dinh lugng 2-acetyl-1-pyrroline
Xac dinh ham lugng 2AP thu dugc khi chiét xuat bang phuong phap SPME
(Ringuet J., 2005; Phan Phudc Hién, 2005).

Dién tich peak x 1000
[2AP] spive (ng/kg) =

Khdi lwong gao (g) x hé s6 phan hoi

Xéc dinh nong d6 2AP trong gao
[2AP] trong gao (ng/kg) = [2AP] spme x 0,003 (Bergman va CS., 2000).
3.4.4. Phuong phap xur ly thong ké

Céc s6 lidu dugc xtr Iy théng ké bang Excel.



PHAN 4
KET QUA VA THAO LUAN

4.1. Thiét 1ap phuong phap SPME — GC
4.1.1. Xéc dinh chuén 2.4,6-trimethylpyridine (collidine)
Pha va chay mau collidine (ndng d6 0,001 mg/ml) theo phuong phap SPME —
GC. Tién hanh chay mau 3 lan, két qua dat duoc ( xem Bang 4.1):

FIDT A, (31MAROG\TEST0003.D)
PA |

180
|

160 -

- 13.878

120

100 - [

01— e L R e e

8 10 12 St ) 16 e 20 2 24 min

Hinh 4.1 Sic ky d6 GC phan tich thanh phan hoa h(;c ctia chuén collidine

(ndéng d6 0,001 mg/ml).

Bang 4.1 Thoi gian luu, dién tich va chidu cao ctia chuan collidine

(ndéng d6 0,001 mg/ml)

. Thot gian luu Dién tich Chiéu cao
Lan chay )
(phut) (PA*s) (PA)
1 13,811 357,6 36
2 13,803 321,890 271,772

3 13,878 316,361 38,893



Trung binh 13,830 331,950 34,222

% Nhin xét: Dya vao sO liéu Bang 4.1, thoi gian luu trung binh cua chuin
collidine 1a 13,830 phut. Tuy nhién, c6 su khac nhau gilta thoi gian luu cua chuan
collidine nay (13,830 phit) so voi thoi gian luu ctia chuan collidine (cung nong do
0,001 mg/ml) tai Phap (21,280 phut) (Phan Phuéc Hién, 2005).

Nhim gia ting d0 tin cdy vé sy xudt hién cta peak chuan collidine tai phut
13,830, chung t6i tang néng do chuin collidine 1an luot 1a 0,002 mg/ml; 0,003 mg/ml;
0,004 mg/ml; 0,005 mg/ml; 0,006 mg/ml. Tién hanh chay 3 lan & mdi ndng do.

Bang 4.2 Thoi gian luu, dién tich, chiéu cao trung binh qua 3 1an chay &

mo1 nong do

Thoi gian luu

Nong d6 (mg/ml) (phit) Dién tich (pA*s)  Chiéu cao (pA)
0,002 13,832 490,467 49,514
0,003 13,824 545,521 63,412
0,004 13,811 654,932 74,165
0,005 13,796 724,596 89,665
0,006 13,798 862,111 93,311

0,007

= 0,00008x - 0,0019
0,006 y= oo
R7=09815 _

E
> 0,005
£ 0,004 4{/,,5’//'
% 0,003
2 0,002 /
S 0,001 *>
0 : : :
20 40 60 80 100

Chiéu cao (pA)

Biéu d6 4.1 Méi tuong quan gitra chiéu cao va nong do cua chuan collidine.



— 8’882 y = 0,00001x - 0,0025

E - R7=0,9841

S 0,005 ’

< 0,004

$ 0,003

(o))

0,002 74
c y
2 0,001 /
0 T T T
200 400 600 800 1000

Dién tich (pA*s)

Biéu d6 4.2 Mdi tuong quan giita dién tich va nong do ciia chuan collidine.
< Nhan xét: SO liéu Bang 4.2, Biéu d6 4.1 va 4.2 cho thdy mbi twong quan chit
ché gitta dién tich, chiéu cao vdi nong do ciia chuan collidine. Do d6, chiing toi xéac
dinh thoi gian luu trung binh ctia chuan collidine 14 13,815 phut.
Thoi gian luu ciia cing mot hop chat ¢ cing nong d6 khac nhau c6 thé do cac
nguyén nhan sau:
= Do tinh sach cua cot.
= Chiéu dai ctia cot.
= Po tinh sach cua khi (N, Hy khong khi).
= Céc thong s6 ciia chuong trinh nhiét trén may GC.
Duya vao nhiing nguyén nhan trén, chung toi c6 thé giai thich phan nao su khéc
nhau vé thoi gian luu cta chuan collidine:
= Chiéu dai cua cot may GC caa Phap 1a 60 m; trong khi cua Viét Nam la
30 m.
= Po tinh sach vé khi & Phap 1a 99,9999% (Fréderic Gay, personal
communication); trong khi & Viét Nam 1a 99 %.
» Vé do tinh sach cta cot cling nhu cua cic dung cu, thiét bi dung trong
SPME — GC chuing t6i tién hanh kiém tra sy nhiém (Phu luc A).
4.1.2. Xac dinh cac hop chét bay hoi chinh cé trong gao thom
Vi sy khac biét vé thoi gian luu gitta mau chay & Phap va ¢ Viét Nam do cac
nguyén nhan da giai thich muc 4.1.1, chiing t6i tién hanh chay 2 mau gao dic trung 1a
Thai Lan va Basmati trén may GC — MS bang phuong phap SPME nhim xéc dinh thoi
gian Iuu 3 hop chét bay hoi (hexanal, 2AP, nonanal) dé so sanh véi thoi gian luu cia 3

hop chat nay (xem Bang 4.3).



Abundance TIC: THAI1.D
4f16

1800000 3265

: 17

32.09
1400000

1247
1200000

1000000 m41
\

18.45 21.42

1358

| ‘ 48 2774 i “‘u

778 68 fo2alioes 2 -@ \ [ e
82%g 1083 ",: 418 '” ; M‘ !
“ W Mll“*n mlh i uﬂh I nl'*ﬁh“ 73&1'”"1‘1"1%“% R || ‘

T T T
[Time--> 2460 4.00 6.00 1000 1200 1400 1600 1800 2000 2200 24.00 26.00 28.00 30.00 32.|00 3400 36.00

37.37
/\

Hinh 4.2 Sic ky d6 GC — MS (toan bo) phan tich cac hop chat bay hoi co trong
mau gao Thai Lan.
Duya vao két qua Hinh 4.2, tién hanh x4c dinh thoi gian luu 3 hop chat trén bang
thu vién c6 trong may GC — MS.

4.16 13.89 C:\Database\NISTS8.L

Hexanal 110562 000066-25-1
Hexanal 10785 000066-25-1
Hexanal 110561 000066-25-1

4.70 0.57 C:\Database\NISTS98.L

Hexanal 10785 000066-25-1
Hexanal 110562 000066-25-1
Hexanal 110561 000066-25~-1

4.84 0.75 C:\Database\NISTSS8.L

Hexanal 10785 000066-25-1
Hexanal 110561 000066-25-1
Hexanal 110563 000066-25-1

Hinh 4.3 Két qua mAu gao Thai Lan trong thu vién may GC — MS nham xac dinh

hexanal.




18.24 0.71 C:\Database\NISTS8.L

Undecane 112281 001120-21-4
Undecane 112280 001120-21-4
Undecane 112395 001120-21-4

18.45 2.19 C:\Database\NISTS8.L

Nonanal 112143 000124-19-6
Nonanal 112144 000124-19-6
Nonanal 108709 000124-19-6

18.74 0.54 C:\Database\NISTSB.L

Benzene, 1,2,3,5-tetramethyl- 120821 000527-53~7
Benzene, 1,2,3,4-tetramethyl- 120809 000488-23-3
Benzene, 1,2,3,5~tetramethyl- 120820 000527-53-7

Hinh 4.4 Két qua mAu gao Thai Lan trong thu vién mdy GC — MS nham xéc dinh

nonanal.

< Nhan xét: Dya vao cac két qua Hinh 4.3 va Hinh 4.4, thoi gian luu cta hexanal
1a 4,16 phut (d9 tuwong hop 91); thoi gian luu cia nonanal 1a 18,45 (46 tuong hop 86).
Tuy nhién, khong xac dinh dugc 2AP vi 2AP da bi phan thanh mot s6 manh ion phan
tu (trinh bay trang 34).

Bang 4.3 Thoi gian luu va dién tich cia 3 hop chat hexanal, 2AP, nonanal c6 trong

dong gao thom 267/05 (Phan Phuéc Hién, 2005).

, Thoi gian luu Dién tich
STT Hop chat
(phut) (mV*phut)
1 Hexanal 10,43 1,5113e+000
2 2AP 16,98 9,9615e-002
3 Nonanal 27,50 3,5474e-001

% Nhan xét: Dua vao sé liéu Béang 4.3, c¢6 su khac nhau ro rét gitra thoi gian luu
ctia hexanal va nonanal trong mau gao phan tich tai Phap va Viét Nam (hexanal: 10,43
phut so véi 4,16 phut; nonanal: 27,50 phut so voi 18,45 phuat). Nhu vay, do sai 1éch vé
thoi gian luu gitra mot chit phan tich tai Phap va tai Viét Nam tir 6 — 10 phit (nguyén

nhan da duogc giai thich & muc 4.1.1).



Dua vao nguyén tic hoat dong ciia may GC — MS, mot hop chét s& dugc

chuyén thanh trang thai hoi sau d6 chuyén thanh nhitng manh ion phén tir. Do do,

chung t6i tién hanh kiém tra nhiing manh ion phan t&r nay tr phat the 7 dén

phut tht 11 (do thoi gian luu cia 2AP 14 16,98 — xem Bang 4.3) nhim xac dinh cac

manh ion phan tir cia 2AP.

Theo Bergman va CS. (2000), hop chat 2AP ¢4 manh ion phan tir tai m/z 111

va v6i su mat di HCN sé tao ra manh ion tai m/z 83.

Theo Yoshihashi va CS. (2001), manh ion phan tir tai m/z 111 13 hop chat 2AP.

Theo Buttery va CS. (1982), hop chat 2AP ton tai vi sy hién dién ctia manh

ion phan tir tai m/z 111 va cac manh ion phan tir khac tai m/z 43, 55, 67, 69.
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Hinh 4.5 Cac manh ion phan tir tai phtit 9,255 ctia mau gao thom Théi Lan.

Abundance

1000

O

j)

AMI JUJ ;}QH HJL ,,,,, ',&JLI, Y

Scan 1379 (9.255 min): BAS3.D

Il 219

267 ‘
e e I -

100120140160150200220240260280300320350360380400420440450480500520

Hinh 4.6 C4ac manh ion phan tir tai phtit 9,255 ctia mau gao thom Basmati.




% Nhan xét: Dya vao cac két qua Hinh 4.5 va Hinh 4.6, su xuét hién cua cac manh
ion phan tr tai m/z 43, 55, 83, 111 ching t6 thoi gian luu cia 2AP 1a 9,22.

Vi cac két qua ghi nhan duoc dwa vao GC — MS, chiing t6i tién hanh chay 2

mau gao Thai Lan va Basmati trén mdy GC dau do FID bang phuong phap

SPME — GC nham xéc dinh thoi gian luu ctia hexanal, 2AP va nonanal.
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Hinh 4.7 Séc ky d6 GC phan tich cac hop chit bay hoi c6 trong mau gao Thai Lan.
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Hinh 4.8 Sic ky GC phan tich cac hop chit bay hoi c6 trong miu gao Basmati.



Theo két qua nghién ctru cua C. J. Bergman (2000), Casey C. Grimm va CS.
(2000), hop chit thom 2AP s& xuat hién trudc peak cta chuan collidine tir 2 — 3 phut.
Theo két qua x4c dinh ¢ phan 4.1.1, peak cua chuén collidine xuat hién & thoi gian luu
13,815 phut.

Nhu vay, co thé nhan dinh peak cua hop chit thom 2AP s& xuét hién trong
khoang thoi gian tir 10 dén 11 phat. So sanh két qua sic ky do cta cac hop chat trén
may GC va GC/MS, chung t6i xac dinh dugc thoi gian luu trung binh cta hop chat
2AP trén may GC 1a 10,163 phut (xem Bang 4.4).

Bang 4.4 Thoi gian luu (phit) ciia hexanal, 2AP, nonanal cé trong mau gao Thai Lan

va Basmati chay trén GC va GC — MS.

Maugao .
. Thai Lan Basmati
Hop chat
GC GC -MS GC GC -MS
Hexanal 4,930 4,16 4,924 4,16
2AP 10,139 9,22 10,187 9,24
Nonanal 19,603 18,45 19,635 18,44

4.1.3. Xac dinh hé s6 phan hoi (Response factor — RP) clia 2AP
4.1.3.1. Theo ndng d6 chuan collidine

Bang 4.5 Hé s6 phan hi ctia chat chuan collidine khi bom véi thé tich 1,2 ul

Dung dich collidine Dién tich peak ) .
. H¢ s6 phan hoi (pA/pg)
(nong do 0,01 mg/ml) (pA*s)
1 40.47 3268
2 42.69 3447
3 60.39 4765
4 74.01 5840
5 86.27 6808
6 89.95 7099
7 118.30 9336

Trung binh 6000




% Nhéan xét: Dya vao sb liéu Bang 4.5, hé s6 phan hoi trung binh cua hop chét
2AP theo ndng d6 chuén collidine 1a 6000 pA/ug. Trong qua trinh xac dinh hé sé phan
hdi theo chuan collidine, d6i khi c6 hién twong xuit hién peak do6i. Do d6 dé gia ting
do tin cay cua hé ) phan hdi cua hop chit 2AP, chung t61 tién hanh xac dinh hé sb
phan hoi theo ndng d6 2AP trong gao thom Giano.

4.1.3.2. Theo ndng d6 2AP trong gao thom Giano
Gao thom Giano dugc chon nhu 13 mdt mau tham khao nham xac dinh hé sb
phan hoi ctia 2AP vi theo két qua nghién ctru cia Ringuet J. (2005) tai CIRAD, nong
do 2AP trong gao thom Giano 1a 10 pg/kg.
Tién hanh phan tich ham lugng 2AP chiét xuit tir 1,5 g gao Giano theo
phuong phap SPME — GC.
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Hinh 4.9 Sic ky d6 GC phan tich cac hgp chat bay hoi c6 trong gao thom Giano.

< Nhan xét: Dua vao sic ky d6 GC (Hinh 4.9), hop chat 2AP xuét hién tai peak

c6 thoi gian luu 14 10,062 va c6 dién tich khoang 80 pA*s. Do d6, hé sé phan hdi theo
ndéng do 2AP cia gao thom Giano 13 5300 pA/pg.

Ttr 2 hé s6 phan héi thu duoc, chung t6i xac dinh hé sb phan hoi trung binh caa

hop chét 2AP 13 5650 pA/pg.



4.2. Phan tich mét vai dic diém hoa sinh cua gao thom
4.2.1. Phan tich ham lugng protein
Tién hanh phén tich 17 loai gao khac nhau véi 2 1an 13p lai, két qua ham luong
protein trung binh cua 2 1an lip lai (xem Béng 4.6)

Bang 4.6 Ham lugng protein trung binh ctia 2 1an 1ap lai

Loai gao Ham lugng protein (%)
Thai Lan 5,509
Taroari Basmati 8,478
Basmati 8,161
Giano 96/6 7,068
STWSO05 — 213 5,958
STWS05 - 313 7,234
STWS05 - 311 6,929
STWS05 - 132 5,549
STWS05 — 231 7,089
STWSO05 — 133 6,482
STWS05 - 123 6,983
STWSO05 - 122 7,163
TX06-T1 7,354
TX06 - T8 7,676
ST8 7,386
NTDPIII 6,620
Khao Dawk Mali 105 TG 7,320

Bang 4.7 Két qua phan tich théng ké ham lugng protein trong gao

. Ham lugng protein
Loai gao CV (%)
trung binh (%)
Gao trong nudc 6,903 8,782

Gao nudc ngoai 7,304 18,352




% Nhén xét: Két qua Bang 4.7 cho thiy khong c6 su khac biét theo phuong dién
théng ké (p>0,05) vé ham lugng protein giita cac loai gao trong nudc va gao nudc
ngoai. Trong cac loai gao khao sat, gao Thai Lan dugc ban trong cac siéu thi & Phap co
ham luong protein thdp nhét (5,509%); gao Taroari Basmati c¢6 ham luong protein cao
nhét (8,478%); cac loai gao noi tiéng & Viét Nam nhu Tam Xoan, ST8 va mot sb dong
gao Jasmine 85 (313), VD20 (122), OM3536 (231) c6 ham lugng protein cao hon loai
gao thom nbi tiéng cua Y 13 Giano 96/6; NTPPIII ¢6 ham luong protein (6,620%) cao
hon so véi két qua nghién ctru cac dong laa NTCD trién vong caa TS. 6 Khic Thinh
(6,290%).

4.2.2. Phan tich d¢ bén thé gel
Tién hanh phén tich 15 loai gao khac nhau véi 2 1an lap lai, két qua trung binh
ctia 2 lan lap lai (xem Bang 4.8)

Bang 4.8 Chiéu dai thé gel trung binh ciia 2 1an lap lai

Loai gao Chiéu dai thé gel (mm)
Thai Lan 70
Taroari Basmati 71
NTDPIII 75
Khao Dawk Mali 105 TG 96
ST8 82
ST3 Nga nam 77
TX06-T1 85
TX06-T8 95
STWSO05 - 231 65
STWSO05 - 133 69
STWS05 — 132 70
STWSO05 - 313 68
STWSO05 - 311 72
STWS05 - 123 85
STWSO05 - 122 72

¢ Nhan xét: Dua vao so0 liéu Bang 4.8, tat ca cac loai gao trén déu thudc loai co6

d6 bén thé gel mém (soft) do nam trong khoang 61 — 100 mm. Nhu vay, ca 15 loai gao



thom trén déu c6 tinh chat mém, d& nhai — d6 13 mot trong nhirng dac tinh duoc ua
thich. Bén canh d6, d6 bén thé gel mém ching to ham luong amylose ciia 15 loai gao

trén & muc trung binh dén thap (Rani, 2005).
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Hinh 4.10 Két qua phan tich d6 bén thé gel.

4.3. So sanh ndng do 2AP trong cac mau gao thom khéo sat

Muc dich cua viéc so sanh néng dd 2AP trong céac mau gao thom khéo sat nham tim
ra duoc nhitng dong gao thom chét luong cao hon hin so véi cac dong cung loai trén
co s& nong do 2AP.

4.3.1. So sanh ndng d6 2AP giita cac miu gao thom STWS05

Tién hanh so sanh 3 loai gao: Jasmine 85, VD20 va OM3536 (tong cong 26
mau). Két qua cho thiy loai gao VD20 c6 nong d6 2AP trung binh cao nhét, trong khi
loai gao OM3536 c6 ndng d6 2AP thip nhit (Bang 4.9).
Béng 4.9 Nong d6 2AP trung binh ctia 3 loai gao thom

Loai gao [2AP] (theo Bergman va CS., 2000) (ng/kg)

Jasmine 85 546,28

VD20 616,40

OM3536 434,67




Tién hanh so sanh timg dong gao trong mdi loai gao thom nhidm xé4c dinh ra
dong gao thom c6 ndéng d6 2AP trung binh qua 2 lan chay cao nhéat va thip nhét
(xem Bang 4.10).

Bang 4.10 Nong do 2AP cua tirng dong gao Jasmine 85, VD20, OM3536

Loai gao Dong gao [2AP] (theo Bergman va CS., 2000) (ng/kg)

111 614,88

112 135,37

113 327,28

Jasmine 85 21 494,30
213 825,15

311 586,40

312 350,33

313 1036,54

121 537,53

122 1047,41

123 645,82

221 591,41

VD20 222 496,38
223 764,30

321 611,09

322 513,27

323 340,42

131 283,59

132 637,62

133 406,06

231 836,18

OM3536 232 252,85
233 480,39

331 431,03

332 354,90

333 229,39




< Nhan xét: Dya vao s liéu Bang 4.10, chung t6i ¢6 nhitng nhéan xét sau:

— O loai gao Jasmine 85, dong gao 313 c6 [2AP] cao nhét (1036,54 pg/kg) va
dong gao 112 c6 [2AP] thap nhat (135,37 ng/kg).

— O loai gao VD20, dong gao 122 ¢ [2AP] cao nhat (1047.41 pg/kg) va dong
gao 323 c6 [2AP] thip nhit (340,42 pg/kg).

— O loai gao OM3536, dong gao 231 c6 [2AP] cao nhit (836,18 pg/kg) va
dong gao 333 c6 [2AP] thap nhat (229,39 ng/kg).

4.3.2. So sanh ndng do 2AP giita cdc mau gao thom Tam Xoan

Bang 4.11 Nong do 2AP cua ting dong gao Tam Xoan

Loai gao Dong gao  [2AP] (theo Bergman va CS., 2000) (ng/kg)

TX06 - T3 589,20
TX06 - T5 637,30
TX06—-T8 1026,89
TX06 - T7 723,61
Tam Xoan TX06-T1 937,03
TX06-T9 721,41
TX06 - T6 617,70
TX06 -T2 675,29
TX06 - T4 640,91

% Nhan xét: Dya vao sb liéu Béang 4.11, dong gao TX06 — T8 c6 [2AP] cao nhét
(1026,89 pg/kg); dong gao TX06 — T3 c6 [2AP] thap nhat (589,20 pg/kg).



4.3.3. So sanh nong do 2AP giita cac mau gao thom ST
Bang 4.12 Nong d6 2AP cua ting dong gao ST

Loai gao Dong gao [2AP] (theo Bergman va CS., 2000) (ng/kg)
ST8 407,21
ST3 Nga Nam 378,98
ST10 432,51
ST7 449,43
ST
ST5 358,67
ST6 302,19
ST3 Cho Cii 547,47
ST9 697,27

< Nhan xét: Dya vao sé liéu Bang 4.12, dong gao ST9 c6 [2AP] cao nhit
(697,27 pg/kg); dong gao ST6 cd [2AP] thap nhat (302,19 pg/kg).
4.3.4. So sanh ndng do 2AP giita cac mau gao thom NTDP
Bang 4.13 Nong do 2AP cua ting dong gao NTDP

Loai gao Dong gao [2AP] (theo Bergman va CS., 2000) (ng/kg)

I 413,05

Il 216,25
NTDP

A\ 279,12

I 689,46




< Nhan xét: Dya vao sd liéu Bang 4.13, dong gao NTDPI c6 [2AP] cao nhat
(689,46 pg/kg); dong gao NTPPIII c6 [2AP] thip nhat (216,25 pg/kg).
4.3.5. So sanh nong do 2AP giita cac mau gao thom nudc ngoai

Bang 4.14 Nong do 2AP cua ting loai gao thom nudc ngoai

Loai gao [2AP] (theo Bergman va CS., 2000) (ng/kg)
Taroari Basmati 1873,41

Thai Lan 515,10

Basmati 489,55

Viet Nam 70,53

Giano 96/6 3865,50

< Nhan xét: Dua vao sb liéu Bang 4.14, gao Giano 96/6 c6 [2AP] cao nhit
(3865,50 pg/kg); gao Viet Nam c6 [2AP] thap nhat (70,53 pg/kg).

Nhu vay, trong tat ca cac loai gao thom khao sat, Giano 96/6 c6 n@)ng do 2AP
cao nhat (3865,50 pg/kg) va Viet Nam c6 nong do 2AP thap nhét (70,53 pg/kg). Trong
cac loai gao thom duoc trong & Viét Nam , dong 122 (VD20) ¢6 nong d6 2AP cao nhat
(1047,41 pg/kg) va dong 112 (Jasmine 85) c¢6 ndng do 2AP thap nhat (135,37 pg/kg).



PHAN 5
KET LUAN VA PE NGHI

5.1. Két luan

5.1.1. Mot vai diic diém héa sinh ciia mét s loai gao thom

— Ham lugng protein cua cac mau gao khdo sat bién thién tir 5,509% dén 8,478%.
Trong d6 cao nhit 13 gao Taroari Basmati (8,478%) va thap nhét 13 gao Thai Lan
(5,509%). Khong c6 su khac biét theo phuong dién thong ké vé ham luong protein
gifra cac loai gao trong nudc va gao nudc ngoai. Cac loai gao thom ¢ Viét Nam nhu
Tam Xoan, ST8, dong 313 (Jasmine 85), dong 122 (VD20), dong 231 (OM3536),
NTDPIII c6 ham lugng protein kha cao.

— Do bén thé gel cta cac mau gao khao sat bién thién tir 65 mm dén 96 mm. Nhu
vy, chung nam trong khoang 61 — 100 mm, thudc loai gao c6 do bén thé gel mém
(soft). Trong d6, gao Khao Dawk Mali 105 (Tién Giang) c6 do bén thé gel cao nhat
(96 mm) va thap nhat 1a gao STWS05 — 231 (65 mm).

5.1.2. Phan tich ham lwong hop chat thom 2AP

— Thoi gian luu trung binh cta chuan collidine dugc xac dinh bang phuong phap
SPME — GC 1a 13,815 phut.

— Thoi gian luu trung binh cta hop chit thom 2AP trong cac loai gao thom duoc
xéc dinh bang phuong phap SPME — GC 14 10,163 phiit.

— So sanh ndng d6 hop chat thom 2AP c6 trong 53 mau gao thom khao sat duoc
léy ¢ Vi¢t Nam, Phap, Y, An D6 nham phan loai cac loai gao thom co chat lugng khac
nhau, dé xuit cic loai gao thom c6 ndng d6 2AP cao dé nhan gidng va phat trién. Két
qua gao Giano 96/6 (Y) c6 ndng d6 2AP cao nhat (3865,50 pg/kg) va Viet Nam (Phap)
c6 néng do6 2AP thap nhat (70,53 pg/kg). Trong cac loai gao thom duoc trong & Viét
Nam, dong 122 (VD20) c6 néng dd 2AP cao nhat (1047,41 pg/kg) va dong 112
(Jasmine 85) c6 ndng dd 2AP thap nhat (135,37 nug/kg).

5.2. DPé nghi
— Thir nghiém qui trinh phan tich d6i v6i cac bo phan khac cia cay lta (14 la,

than 1aa) nham xac dinh ngudn gbc sinh tong hop hop chat thom 2AP trong cay lua.



— Thir nghiém phén tich ndng d6 2AP c6 trong 14 dira (Pandanus amaryllifolius)
nham so sanh voi ndng d6 2AP ¢6 trong gao thom.

— Tién hanh bao quan mau ¢ cac diéu kién khac nhau nham danh gia tim quan
trong ctia viéc bao quan mau trong phan tich gao thom.

— Thir nghiém viéc tong hop chuan 2AP nham danh gia khach quan va chinh xéac
hon trong viéc phan tich gao thom.

— Tiép tuc xdy dung va thyc hién phuong phap SDE (Simultaneous steam
Distillation and solvent Extraction) dé so sanh v6i phuong phap SPME.

— Tiép tuc khao sat cac dic diém hoa sinh quan trong khac nhu: ham luong
amylose, nhiét do hoa hd dé co duoc danh gia tdt hon vé cac loai gao thom.

— Qua so sanh cac miu gao thom, chung t6i dé xuit cac loai gao thom nhu:
Giano, Taroari Basmati, Jasmine 85 (dong 313, dong 311), VD20 (dong 122),
OM3536 (dong 231, dong 133), Tam Xoan (dong T8, T1) do c6 ndng do 2AP vuot

trén 800 pg/kg va ham lugng protein cao.
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PHU LUC

Phu luc A. KIEM SOAT SU NHIEM

A.1. Kiém tra coOt
Tién hanh kiém tra cot bang cach chay may GC khong mau, khong kim SPME

theo chuong trinh nhiét da thiét lap.
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Hinh A.1 Sic ky dd GC kiém tra sy nhiém chi c6 cot

< Nhan xét: Sac ky d6 GC (Hinh A.1) cho thay khong c6 su nhiém trén cot. Cot
hoan toan sach, ddm bao su chinh xac trong phan tich mau.
A.2. Kiém tra kim SPME
Tién hanh kiém tra kim SPME (chu yéu 14 fiber) bang cach bom kim khong

mAu va chay theo chuong trinh nhiét da thiét 1ap.
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Hinh A.2 Sic ky d6 GC kiém tra sy nhiém chi c6 kim SPME

% Nhan xét: Sic ky d6 GC (Hinh A.2) cho thiy khong c6 su nhidm trén kim
SPME (chu yéu 12 fiber). Kim sach, bao dam su chinh xac trong phan tich mau.
A.3. Kiém tra kim SPME + lo sach + septum
Tién hanh kiém tra két hop kim SPME, lo sach (chua sir dung) va septum méi.
Ap dung phuong phap SPME — GC chay theo chuong trinh nhiét da thiét 1ap.

~ FID1 A, (11APROB\RICE0003.D)

‘ PA |
i 90 -|
80 l
70
| 2 it e
1 60 o~ § B 3 5
| 'I: o s g‘l g‘
| w ¥ s
| ; B 1S IL S eas ety T PR e e
| 50 -
| I
I
40
E
30 1
G S SERSEaE Y, . 1% o RN 20 Y o » 25 min

Hinh A.3 Sic ky d6 GC kiém tra sy nhiém két hop kim SPME + lo sach + septum



% Nhén xét: Sic ky dd6 GC (Hinh A.3) cho thdy kim va lo sach, cac peak nhiéu
xudt hién khong dang ké, bao dam sy chinh xac trong phan tich mau.
A.4. Kiém tra kim SPME + lo da su dung
Lo sau khi sir dung duogc lam sach theo quy trinh sau: rira véi ethanol trong
5 phat, rira tiép voi acetone trong 5 phit, cudi cting lam kho trong ti siy & 150°C trong
2 gio.

Tién hanh kiém tra két hop kim SPME va lo d3 duoc 1am sach & trén bang
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Hinh A.4 Sic ky dd GC kiém tra sy nhiém két hop kim SPME + lo d sir dung

< Nhan xét: Sac ky d6 GC (Hinh A.4) cho thdy kim va lo sach, cic peak nhiéu
xudt hién khong dang ké, bao dam su chinh xéac trong phan tich mau.
A.5. Kiém tra lo sach + nudc khir ion
Nudc duge ldy tir may ct nudce hai 1an sau d6 tiép tuc cho vao may tao nudc
khtr ion. Bom 200 pl nudc khir ion vao lg sach, ap dung phuong phap SPME — GC
chay theo chuong trinh nhiét da thiét 1ap.
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Hinh A.5 Sic ky d6 GC kiém tra sy nhiém két hop lo sach + nudc khir ion

% Nhan xét: Sic ky dd GC (Hinh A.5) cho thiy lo va nudc khtr ion sach, cac peak
nhiéu xut hién khong dang ké, bao dam su chinh xac trong phan tich mau.

Phu luc B. XAC PINH COLLIDINE VA 2AP
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Hinh B.1 Séc ky dd GC phan tich thanh phén héa hoc cua chuan collidine thuc hién tai
CIRAD (Phap) (Phan Phudc Hién, 2005).
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Hinh B.2 Sic ky d¢6 GC phan tich thanh phan hoa hoc cia miu gao 267/05 thyc hién
tai CIRAD (Phap) (Phan Phuéc Hién, 2005).
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Hinh B.3 Cac manh ion phan tir xac dinh du hién dién ctia 2AP
(Bergman va CS., 2000)
Phu lyc C. SAC KY PO GC CUA MOT SO MAU GAO THOM
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Hinh C.1 Sic ky d6 GC phan tich mau gao thom Taroari Basmati.
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Hinh C.4 Sic ky d¢6 GC phan tich mau gao thom NTDPIII.
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