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LOI CAM TA

Toi xin chan thanh cam on:

Ban Giam hiéu truong Pai hoc Nong Lam TPHCM, Ban cht nhiém B mon
Cong nghé sinh hoc cing quy thay co truong Pai hoc Nong Lam TPHCM da
giang day trong suét qua trinh hoc tap.

Thac sy Lé Thi Thanh Phuong di tan tinh huéng dan, gitp do toi trong sudt qua
trinh thuc hién dé tai.

Phong Cong nghé bién ddi sinh hoc va phong Nghién ciu cac chat co hoat tinh
sinh hoc Vién Sinh hoc Nhiét B6i TPHCM di tao diéu kién cho toi thuc hién dé
tai.

Nhitng nguoi ban dong vién giup dd toi trong sudt thoi gian thuc hién dé tai
cung tap thé 16p CNSH28 than yéu di chia s& vui budn trong sudt thdi gian hoc
tap.

Sinh vién thuc hién

Lam Ngoc Van Thanh



TOM TAT

Sinh Vién Lam Ngoc Van Thanh, b6 mén Cong ngh¢ sinh hoc, Pai hoc Nong
Lam Tp. Ho chi Minh thyc hién dé tai: “Budc dau nghién ctru cac ché do bao quan ché
pham neem (Azadirachta indica A.juss) dang vién nén dé phong trj con trung kho”. Dé
tai dugc thyuc hién tir ngay 20/2 dén 1/6/2006 véi su gitip d& va huéng dan cua phong
Cong nghé bién d6i sinh hoc va phong Céc chat co hoat tinh sinh hoc thudc vién Sinh

hoc Nhiét d6i Tp. Ho6 Chi Minh.

Noi dung chinh cua dé tai 1a nghién ciru cac ché do bao quan ché pham neem vién
nén dé phong tri con trung kho bao gdm cac chat bao quan (BHT 3 va 5%, dau me 3
va 5%) két hop véi 2 ché d6 anh sang (sang va che sang) va 2 ché do nhiét d6 (phong
va lanh 50C). Hiéu lyc ctia ché pham dugc danh gia sau 2, 4 va 8 tuin bao quan. Doi
tugng nghién cuu la ngai gao (Corcyra Cephalonica) va Artemia salina - mgt con
trung chuan dung dé thir thude thao moc. Thi nghiém duoc bé tri hoan toan ngau
nhién, cac nghiém thire 1ap lai 3 1an. S6 liéu dugc phan tich bién lugng ANOVA va
phan hang theo tric nghiém Ducan, thao tac trén pham mém Statgraphic 7.0. LCs, ctia

Artemia salina duoc tinh theo phuong phap probit. Két qua thu duoc nhu sau:

- Dau ép tir hat neem & Binh Thuan cé dic diém tuong tu véi dau neem An Do, véi ty
trong 12 0,916; chi s6 khiic xa 13 1,47; chi sb xa phong hoéa la 208,8; véi ham lugng
axit béo khong bao hoa 1én dén 60,44% trong d6 axit oleic chiém 41,67%.

- Két qua thi nghiém trén ngai gao va Artemia salina twvong tu nhau, cho thay:

v Trong hai chat bao quan BHT va dau me vé6i hai nong do 3 va 5%, ta thdy dau
mé 5% hiéu qua nhat dic biét & diéu kién lanh 5°C. Con BHT chi c6 hiéu luc
cao & diéu kién bao quan nhiét do phong va BHT 3 % hiéu qua gin tuong
duong BHT 5% qua thoi gian bao quan 2, 4 va 8 tuan.

v Trong 4 diéu kién bao quan: nhiét do phong - sang, nhiét do phong - che sang,

lanh - sang va lanh - che sang, ta thdy ché pham neem duoc bao quan & diéu



kién lanh 5°C t&t hon nhiét do phong va ché d6 bao quan che sang tbt hon c6
anh sang.
Toém lai bude dau c6 thé xac dinh chat bao quan dau me 5% két hop vai didu kién lanh

— che sang 1a thich hop nhat dé bao quan ché pham neem vién nén.
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Chuong 1
MO bAU
1.1 Pit véan dé

Viét Nam vén 13 mot nuée noéng nghiép v6i ngudn noéng san doi dao, trong d6 laa
gao ngoai viéc 1a ngudn thirc an chinh trong nudc ma con 1a mot trong nhimng san
pham nong nghiép xuat khau chién lugc va ¢ thi phan 6n dinh. Tir naim 1989 dén nay
san xuét lta gao ciia nudc ta ting trudong khong ngimg vai toe do binh quan khoang
5%/1 nam (khoang 1 triéu tn /1nam). Kim ngach xuat khau gao thuong chiém khoang
30% kim nghach xuit khau nong 1am san va chiém 15 — 17% thi phan gao thé gioi.
Hién nay trén thé gi6i nhiing ton that sau thu hoach do con tring va cac yéu to khac
kha cao chiém 10 — 25% tong san lugng nong san thé gidi.

Nudc ta nam ¢ ving khi hau nhiét d6i 1a diéu kién thich hop cho vi khuan va con
tring pha hoai nén viéc ton trit lwong thuc thuc pham ciing gip nhiéu kho khin. Céc
thudc hoa hoc dang sir dung hién nay thi dang d6i dau véi tinh trang khang thudc cua
nhiéu loai con trang hoic qua doc hai cho nén viée tim ra mot loai thude vira c6 hiéu
qua vira an toan dang 1a van dé dugc toan thé gidi quan tim va nghién ciru.

Theo Nguyén Vian Tuit (2001), tir xa Xua con ngudi ching ta da biét khai thac va
st dung nhirng cay hoang dai c¢6 tinh doc dé san bat, rudc ca, trir rép, ran hai nguodi va
gia siac. Hon 300 nam trudc day, ngudi ta da cha y dén nhitng hop chit thién nhién
bao vé mua mang va cho dén nay nhiing hop chat tir thién nhién dang duoc hoan
nghénh va ung ho.

Trong cac hop chit thir cip co tinh diét con trang thi cac triterpenoid dang dugc
chu y, trong d6 dic biét 1a azadirachtin chiét xuat tir cdy neem (Azadirachta indica A.
Juss) rat thanh cong trong viéc khéng ché con trung lai khéng anh huong dén thién
dich, nguoi va gia sac. DI véi con trung, san pham tir neem c6 thé khong hiéu qua
nhanh chong bang cac loai thudc hoa hoc khac nhung nhirng hoat chét tir neem tac

dong lén hormone, 1én than kinh cta con trang lam cho con trang chét dan huy diét doi
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sau caa chang va lai kho hinh thanh tinh khang thubc - mot van dé nan giai caa thude
trir siu hoa hoc (Rembold. H, 1993)

O Viét Nam, neem con co tén 1a xoan chiu han do GS Lam Cong Pinh mang hat
gidng tir Senegal vé va gieo trong thanh cong & Ninh Thuan, Binh Thuan. Pay 1a mot
loai cdy d& trong thich hop véi khi hiu ning néng gitp cai thién sinh canh, giam di sy
khic nghiét cia moi truong. Hién nay rimg neem chiém mot dién tich khé 16n ¢ hai
tinh nay. Viéc thu hai trai neem theo mua con tao thém viéc 1am, gép phan cai thién
doi séng cho cu dan nghéo. Lugng san pham thu dugc tir neem ciing rat 16n c6 thé du
cho san xuét cong nghiép.

Tur nam 1999 dén nay, Vién Sinh hoc Nhiét B6i TPHCM di thuc hién nhiéu dé tai
nghién ctru va ing dung cac bo phan ciy neem nhu 12 nguyén lidu san xuét thudc bao
vé thuc vat thao moc. Budc dau vién cling da nghién ctru phéi ché hoat chit neem
thanh cac ché pham da dang dé phong tri nhiéu loai con trung. Tuy nhién, mot trong
nhiing van dé han ché cua thudc thao moc noi chung la su mat hodc giam nhanh hoat
lyc cua ching néu khong c6 bién phap bao quan thich hop. Vi vay, dé tai ndy duoc
thuc hién nham muc dich 6n dinh hoat luc cua ché phém neem vién nén, mot trong
nhitng ché pham bao vé thuc vat dang nghién ctru tai Vién Sinh hoc Nhiét déi.

1.2 Giéi han d@ tai

Viéc 6n dinh duoc hoat chat cua thude thao moc theo thoi gian dé phuc vu cho san
xudt cong nghiép hién nay van con 1a van dé phirc tap va can c6 mot qua trinh nghién
ctru 1au dai. Do giéi han vé thoi gian nén d¢é tai chi budc dau khao sat mot sd chat bao
quan dugc phép st dung trong thie pham két hop v6i mot vai ché d6 bao quan co ban
O phong thi nghiém.

1.3. Pia diém va thoi gian thue hién

Pé tai duoc thyc hién & phong Cong Nghé Bién Poi Sinh Hoc va phong Cac chat
c6 hoat tinh sinh hoc, Vién Sinh Hoc Nhiét Déi, thanh phd Ho Chi Minh trong thoi
gian tir 20/2 — 15/6/2006.
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Chuwong 2
TONG QUAN

2.1 Neem
2.1.1 Giéi thiéu vé neem
2.1.1.1 Ngudn goc va tén goi:

Neem c6 tén khoa hoc 1a Azadirachta indica A. Juss thudc ho xoan (Meliaceae).
Trong d6 “Aza” c6 nghia l1a “tu do”, “diracht” c6 nghia 1a “cay” va “hind” 1a “c6
ngudn gdc An P§”. Tuy theo qudc gia ma Azadirachta indica dugc goi theo nhiéu tén
khac nhau nhu: “neem” (& An Do, My, Uc, Anh.. ), “Nim”, “Nimmin”, “Limba”,
“Imba” (& Madagasca, Chau My La Tinh, An D9)..., trong d6 tén goi phd bién nhét 1a
neem (Dennis, 1992; Schmutterer, 1996 va Biswas Kausik cung ctv, 2002).

Bit dau duoc biét dén & An Do nhung theo thdi gian cdy neem duoc dua nhiéu noi
thich nghi khac nhu: Gana, vung Caribean, Ai Cap, My, Anh, Thai Lan. Tai An Do
khu vuc tréng neem dugc goi 1a “lang dugc” vi neem dugc coi nhu 1a mot vi thudc dan
gian c6 gia tri va cho dén nay n6 van duoc st dung rong rdi ¢ nhiéu noi trén thé gisi.
2.2.1.2 Pic diém thue vat hoc (Dennis, 1992; Chudleigh.P, 2001).

Neem la cdy than g5, chiéu cao c¢6 thé 1én dén 30 m, tan rong xo¢ ra nhu cay s,
chu vi tan 14 khoang 2.5 m va ¢ thé vuon xa dén 10 m. Bo r& cta cdy rat siu, phat
trién manh, ré cai c6 thé dai gap hai 1an chiéu dai cua cdy.Vo cdy c6 chtra khoang 3,43
% protein; 0,68 % alkaloid; 4,16% chét khoang va mot sb axit amin. Vo cling chtra
nhiéu hoat chit nhu nimbin, nimbinin, nimbidin, interferon, acid gallic... c6 tinh
khéang dich hai.

Cay neem c¢ 14 kép 1ong chim mét lan, bia 14 rang cua, mau xanh dam. Neem rat it
rung 14 trir khi bj ngdp tng. Nhiéu nghién ctru cho thiy trong 14 neem c6 chira khoang
50% carbohydrate, 20% chit x0,15% protein, 5% chit béo, 2% calcium va céc axit
amin can thiét nhu alanine (1,2%), aspargine (3,4%), cystine (3,3%), axit glutamic

(3,1%). Vi viy, 14 neem thuong ngudi An Do ché bién thanh tra dé udng hoic 1am
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ruou thude. Ngoai ra, do c6 vi déng dac trung, 14 neem con dugc lam thanh bot gia vi,
str dung trong ché bién nhidu moén an An Do (The original Neem company, 2006).

Hoa neem moc thanh chum, ludng tinh, nhod, mau tring, vi ngot, huong thom nén
thu hat nhiéu con trung nhu budém, ong. Qua neem chin rat duoc tré em An PO ua
thich vi c6 16p thit qua ngot, thom, chura 1 dén 2 hat. Hat neem c6 vo cung, chtra 2 dén
3 nhan. Nhan chi chiém khoang mot phan hai trong luong hat nhung 1a noi tip trung
nhiéu hoat chét sinh hoc.

Theo The orginal Neem company (2006) co6 hai loai neem khéc la:

- Azadirachta siemensic ¢ Thai Lan. Hat va 14 non ctia n6 dugc st dung lam gia vi
thuc phém nén dugc goi la neem “ngot”. La cua loai neem nay 1on gép doi 14 neem An
bo va it déng hon. Hat cfing 16n hon va nhan hat ¢6 mau xanh biéc, vi héc va déng hon
14. Tac dung vé dugc pham thi giéng nhu Azadirachta indica.

- Azadirachta excelsa: cao t6i 49m, dugc trong ¢ nhitng khu vuc héo lanh cia
Malaysia, ¢ nhitng hon ddo ¢ Philipine, ¢ day cay dugc quan tam bao v¢ cua chinh
quyén, viéc xuét khau hat duoc kiém tra rt chat ché. Cay nay chi dugc dung cho khoa
hoc va bao ton nén hat rat it dugc mang ra nudc ngoai. Ciing gidng nhur A. siamensis,
A. excelsa khong dugc sit dung rong rai cho muc dich thuwong mai, né thuong duogc

dung lam thudc ban dia chita vé da day, da, sOt rét rat hidu qua.

Hinh 2.1 Cay neem tai Viét Nam
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2.1.1.3. Piéu kié¢n sinh truéng va phat trién

Theo HDRA (1992); Schmutterer (1996) Neem 1a ciy chiu han tét. Luong mua
trung binh thich hop cho neem 1a 400 - 1200 mm. Cay c6 thé sdng nhung phat trién
chdm ¢ nhitng noi c6 lugng mua thap khoang 130 mm hoic cao khoang 2500 mm.
Neem c6 th é séng & nhiét d6 cao khoang 44°C hay thap c& 4°C.

Neem chiu duoc dd cao 700 - 1000 m so v&i muc nude bién. Nhidu nghién ctru cho
thdy o noi & d6 cao 16n hon 1000 m ma nhiét do thap lam cho cdy ting truéng cham va

san lugng trai thip. Do cao thich hop nhét cho ciy 1a 1500 m so véi myc nudc bién.

Hinh 2.2 Trai va hoa neem

a. Trai neem kho
b. Hoa neem
c. Trai neem twoi
Neem sdng tot trén dit sét, dat c6 dd man cao hodc dat c6 do kiém cao (pH = 8.5).
Neem thich nghi v6i pH tir 6,2 dén 7,0 ngudng chiu dung 1 5,9 va 10. Tuy nhién, ciy
neem khong phat trién duoc ¢ ving dat ngap tng. Neem vén ndi tiéng 13 loai cay chiu
duoc khi hau khic nghiét nhu ning néng, dat thiéu nudce, kho can, nghéo dinh dudng,
noi ma cac loai cay khac hau nhu khong thé séng ndi. Bén canh nhiing yéu t6 trén thi
nhan té 4nh sang cling dong mot vai tro quan trong. CAy truong thanh can nhiéu anh
sang cho sy hinh thanh hoa va trai, ddng thoi neem cin khoang cach dang ké giita cac

cay véi khoang cach phu hop 1a khoang 3m.
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Cay cho qua sau 3 - 5 nam tudi va cho ning suat cao nhat & 10 nim tudi. Sau ba
thang trd hoa thi qua s& chin. Thong thuong mét cdy trudong thanh cho 37 — 55 kg qua
moi ndm va khoang 25 kg hat/ nam. o) nhirng noi co diéu kién thuan loi nhu Kenya thi
nang suét hat c6 thé cao hon, dic biét thu duoc 100 kg hat/ cay. Cay tang truéng nhanh
nén cé thé lay gd sau 5 - 7 nim. Ning suat cao nhit & mién nam Nigeria cho khoang
169 m® gd sau tim nam trong.

Theo GSTS.Lam Céng Dinh (1981, 1991 va 1998), tai Viét Nam cay neem c6 thé
trong bang phuong phap gieo hat truc tiép hay trong bau, ty 1¢ song khoang 90%. Mua
ra hoa 13 tir thang 1 - 4, két qua tir thang 4 - 6, c6 dot phu vao cudi thang 7.
2.1.1.4 Tinh hinh va ky thuit nhan giong

Theo Schmutterer (1996), & nhitng khu vuc c¢6 lugng mua trung binh tir 800 —
1200 mm/ nim thi neem c6 thé nay nam tu nhién tr hat. Tuy nhién, hat neem dé & diéu
kién binh thudng sau vai tuan s& mat kha niang ndy mam. Hat neem gidng nén dugc
phoi khé va bao quan lanh (4°C) thoi gian bao quan tdi da 13 mot nam. Trong didu kién
nhan tao hat nay nam sau 8 — 15 ngdy tiy thudc vao nhiét 4o va luong nude cung cép.
Cay con sau 12 tudn cao khoang 7,5 — 10 cm. Ngay nay, neem con duoc nhan giéng
bang phuong phap nudi cdy mé hay tao cac stump trong mdi trudng thich hop véi
cytokinin.

Dit trong phai x6i k¥ it nhat mot luot , ddo hd sau, bon 16t 3 - 5 kg phan chudng
hay mot ky phan vi sinh hay 30 — 50 g NPK cho mét hé cdy trong. Thoi vy trong tot
nh 4t 12 thang 6 — 8, sau khi trong 3 — 4 thang phai vun x6i gbc cay.

Theo Wewetzer (1998), c6 thé nudi ciy nhan tao Azadirachta indica va neem nudi
cdy mé ciing chira azadirachtin. S6 lugng azadirachtin tao ra nhiéu hay it phu thudc
vao dong té bao dem nudi cdy, méi trudng dinh dudng, ngudn carbohydrate.

2.1.2 Vai tro cua cay Neem
2.1.2.1 Poi véi mdi truong song

Viéc lam dung thudc bao vé thuc vat hoa hoc trong thoi gian dai da dé 1ai nhiéu hau
qua nghiém trong d6i voi con ngudi va moi trudng song. So do 2.1 trinh bay tinh doc

cta chung v4i moi truong (Pham Vian Bién cung cong su, 2005)
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Bay hoi Rira troi bé mit
A /
Phan huy Thyc vat Thudc hap
quang hoa hap thu thu trong
dat

\

Chuyé v Phan

uyén n.

hoa ioé Rura troi lﬁuy sinh
oc

hoc

So @6 2.1 Su bién ddi ciia thudc trir siu trong dat

Qua nhitng chu trinh trén cho thdy con nguoi 1a diém cudi cing cua tat ca su 0
nhiém, chét doc cua thude. Do d6 viée tim nhirng loai thude bao vé thuc vat co nguén
gbc sinh hoc phan huy tot khong ton du trong moi trudng 13 mot van dé cip bach hién
nay. Neem 1a mot dap an cho bai todn nay, v6i nhitng hoat chat sinh hoc hiéu qua, co
kha ning tu phan huy sinh hoc t6t, khéng c6 tac dung phu, cling nhu ton du trong san
phém thu hoach, khong ddc cho nguoi va dong vat. Vi nhitng diéu d6 neem 1a mot
ung vién sang gia cho su than thién véi moi truong, an toan hiéu qua cho nong nghiép.

Theo Dennis (1992), neem 1a mét loai cay hi€u qua cho viéc tai tao rung phong ho
can bang oxygen, hay trong & trong lang dé 1iy gd, chan gié, duong phd tao bong che
mat 1am ha thap nhiét do & nhiing ving c6 thang hé ning néng. Trong mua hé ning
nong & An DP9, nhiét dd dudi vuon neem thép hon nhi¢t do bén ngoai khoang 10°C.
2.1.2.2 Quan ly dich hai

Neem cuing v6i nhimg hoat chét sinh hoc tir 1au da thu hat sy quan tdm cta nhiéu
nuée trén thé gidi. Ngay nay dan dan nhitng san phdm ctia neem dugc sir dung rong rai

trong trong trot, bao quan lwong thyc, hat giéng sau thu hoach. Vi nhiéu hop chét co
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hoat tinh sinh hoc dic biét 13 cac terpenoid c6 & nhitng phan khac nhau cua cdy, neem

tro thanh mot cong cu hiru hiéu chéng lai cac loai dich hai.

® Dich chiét neem

Mot s6 bién phap don gian ciia néng dan dé 1y dich chiét tir neem (theo HDRA,

1998):
- Dich chiét tir nhan hat neem: Hat thu hoach dem vé tich vo, pha nudc theo cong
thirc 50g hat /1 lit nudc sau d6 dem di nghién. Phan bot nhan hat neem da nghién xong
cho vao thi vai min ngdm qua dém trong nudc sau d6 tai dugc ép dé thu 1ay dich chiét.
Pé loc dich chiét nguoi ta thuong thém vao chét nhii hoa (1ml/11it nudc). Hat dung dé
lay dich chiét khong nén dé lau tir 8 -10 thang vi khi ¢6 ham luong Azadirachtin thap
khong hiéu qua trong viéc khong ché dich hai.

- Dich chiét tir 14: L4 tuoi ngdm nude dé qua dém 1kg 14 can 5 lit nudce sau d6 duge
nghién va loc 1ay nudc, chat nhii hoa ciing duoc thém vao.

- Dich chiét tir banh ddu neem: Banh neem duoc cho vao tii méng 0 qua dém
trong nudc sau do6 loc lay dich chiét. Can cho thém chat nhil hod & nong do 1ml/11it
dich chiét
® Diu hat neem

Theo Dennis (1992),d4u hat neem c6 mau vang t6i, mui toi ning, vi dang do chtra
nhiéu hop chét chira sufur. Dau neem déng & nhiét d6 dudi 23°C, khong kho. Thanh
phan cua né twong dong véi dau dau nanh, dau 6 liu, v6i cac thanh phan acid béo nhu
sau: acid oleic: 52,8%, acid stearic: 21,4% acid palmitic: 12,6%, acid linoleic: 2,1% va
cac acid béo khac: 2,3%

Hat neem duoc thu béng nhiéu cach: tir trai chin rung roi xuéng d4t, nhan hat tran
thu dugc do chim an trai tha ra, hay do trai rung xudng dat mot thoi gian lau bi phan
huy 16p vo bén ngoai chi con lai nhan hat. Sau khi thu hoach hat xong can dem rua
sach boc bo 16p vo bén ngoai, dem phoi khod dudi anh sang mat troi. Nang sudt va chét
luong dau phu thudc nhiéu vao diéu kién xir 1y, bao quan hat va k¥ thuat 1ay dau.

Thong thudng, co ba cach 1y dau tir nhan hat:
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- Céch c6 dién: cho nhan hat vao mot bén ding cong cu ép dudi ap luc manh dén

khi dau chay ra.

- Céch tht hai: sir dung hoi nudc va ap suat cao. Lam nong nhan hat bang hoi
nudce, sau d6 ép véi ap luc cao. Theo cach nay hau hét dau tir hat dugc lay ra
nhung chit luong x4u c6 mau tdi, c6 mui hoi do cac hoat chit sinh hoc trong
nhan hat bi phan huy & nhiét do cao.

- Céch tht ba: sir dung dung moi nhu hexane, ether ddu hoa. Cach nay c6 thé lay
hau hét luong dau trong hat. Tuy nhién mot s6 hoat chat khong tan trong dung
moi s& con lai trong phén ba.

® Tac dong ciia neem ddi véi con trung

Hat neem va 14 neem chira nhidu hoat chat diét con trung. Nhitng hoat chét nay tac
dong 1én hormone ciia con tring chir khong anh hudng truc tiép 1én hé than kinh, hé
tiéu hod, co quan sinh san nhu cac loai thude hoa hoc do d6 kho phat trién tinh khang
thudc & thé hé sau (Dennis,1992); neem 1a mot loai thude diét con tring pho rong, tac
dong 1én 400 - 500 loai con trung tir bo canh thang (chau chdu), bod canh giéng (rép
rimg, buém trang, rép cdy); bd Thysanoptera (bo tri); bd canh ciing (bo rudi); bd canh
vay: ngai.
Neem tac dong Ién con trung theo mot sé cach chil yéu sau:

- Gay ngén an, lam mat kha nang nudt. Theo Isman (2002), c6 ba nhom hoat chat
tho cép chinh gay ngén & con trung la: alkaliod, phenoliod, terpenoid, ddc biét
nhitng 1a nhitng triterpenoid. Trong d6 nhitng limonoid & Azadirachta indica
dugc quan tdm nghién ciru va dugce danh gia 13 rat hiéu qua trong viéc khéng
ché con triung gay hai.

- Gay chét 4u trung va con trudng thanh.

- Gay bién dang.

- Can tro sy hinh thanh 16p kitin bén ngoai co thé.

- Lam gidn doan va can tr¢ sy phat trién clia trung, 4u trung, nhong.

- Ngan can sy giao phdi, giao tiép quan thé, giam kha ning sinh san.

Dennis (1992) di nhén thay chau chau sa mac sau khi tAn cong nhimng cdy trong da

duge xir Iy bang dau neem 2,51/ hecta thi tré' nén hon mé, bat dong va tré thanh miéng

modi cho dong vat an thit nhu chim. Nhitng con con sdng thi quéo quit, khong bat kip
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bay. Ong cho riang azadirachtin di ngin thong tin hormone va pheromone do chiing
tiét ra lam giam dang ké sb luong bay.
Dich chiét tir nhan hat neem han ché kha ning dé trimg cta loai chau chau hoang

mac Schistocera gregaria va loai Bemisia tabaci (Schmutterer, 1996).

* Ngoai tac dong 1€n con trung neem cling hi¢u qua trong viéc phong trur cic loai vi
khuan, virus, tuyén tring va nim (Schmuttere,1996, HDRA, 1998). Theo Vii Pang
Khanh (2004), dich chiét tho tir 14 va hat neem trong methanol duoc chimg minh 13 c6
tinh khang nam Fusarium oxysporum, Alternaria passiflorae. Trong diéu kién invitro,
dau chiét xuit tir nhan hat neem lam giam su sinh truéng va phét trién ciia nim
Pyricularia oryzae (gay bénh tan lui ¢ Iua) va lam giam su lay lan ctia bénh nay trong
diéu kién nha kinh (Amadioha, A.C, 2000). Dich chiét tir 14 neem c6 thé ngin can hai
loai ndm A. flavus va A. parasiticus san sinh ra doc t6 aflatoxin trong kho lwong thuc
(Hampden va ctv,1993). Banh dau neem con c6 thé dung 1am phan bén do n6 c6 chia
ham lwong nitrogen cao, cing voi mot sb khoang chat quan trong nhu potassium,
canxi, mage, phospho. Ngoai viéc cung cip chét dinh dudng cho dat neem con bao vé
cdy trong trudc nhitng tac nhan gy hai dong thoi lam giam lugng alkaline trong dat,
can trd cac con dudng gy that thoat nitrate. Pic biét khi st dung két hop banh dau
neem voi ure s& gilp ting ning suat cdy trong, vi du lua ting 9.6%, mia ting 7%
(Dennis,1992)

Trong hon hai thap nién vira qua véi cudc cach mang xanh viéc san xuit nong
nghiép gia tang doi hoi mot sd lwong 16n phan, thude trir sdu, may moc diéu nay gy ra
mot sirc ép rat 16n cho moi trudng. Neem véi nhitng cong dung dic biét vira hiéu qua
trong viéc khong ché con trung vira an toan cho méi trudng va stc khoé con ngudi.
2.1.3 Cac ung dung khac cua Neem

Ngoai ngudn nguyén liéu quy dbi voi nong nghiép, neem con 1a mot duge pham
hiéu qua cho strc khoé con ngudi. “cay tuyét voi”, “lang duge phdm” 14 nhiing tir
ngudi An D ca tung tac dung ky diéu ctia neem. Hon 5000 nidm trudc, ngudi An Do

da biét sir dung neem dé chira nhiing can bénh thong thuong nhu mun nhot, vét
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thuong, viém da, da day... Tat ca cac phan cia cdy déu duogc st dung tir 14, vo, than,
trai, dich chiét, dau cho dén ré (Dennis, 1992).
Sau day la mot s6 bénh co thé chita tri béng neem & An D9 va trén thé giot:
- Bénh sot rét: day 1a mot can bénh nguy hiém ¢ ving nhiét d6i, nho hoat chat
gedunin 13 mot limonoid hiéu qua nhu quinine. Thudng dich chiét tir 14 va hat
hiéu qua nhat d6i voi Plasmodium falciparum — ky sinh tring sét rét.
- Bénh vé da day: neem la mét loai thao dugc giap cho hé thé)ng ti€u hoa khoé
manh, bao vé da day, loai bé doc t6 va vi khuan, giam rdi loan tiéu hoa.
- Bénh vé da: nhitng hop chit gedunin, nimbinol c6 tinh khang khuén, han ché
dugc cac loai nam Cadida, Trchophyton. Do khéng giy tic dung phu nén rat an
toan khi st dung trén da.
- Viém khép: hoat chat tir 14 neem lam giam dau bang cach tac dong 1én
prostaglandin, dong thdi cac polysaccharide 1am giam viém va sung cta bénh
viém khop.
- Ung thu: neem budc dau duogc thir trén nhiéu dang ung thu khac nhau thu dugc
két qua rat kha quan. Cac nha khoa hoc & An Do, Chau Au, Nhat Ban thiy rang
polysaccharide va liminoid & vo 14, dau tir hat 1am giam budu va té bao ung thu.
Neem con dugc bao cdo c6 tac dung Ién mot s6 bénh man tinh nhu: Bénh AISD,
bénh dai thao duong, bénh tim, hi¢u qua trong viéc chéng viém nhiém.
Ngoai ra neem con c6 tic dung diéu khién ty 1¢ sinh, cham soc ring miéng, giam
stress. Theo Eppler, (1996), san pham cia neem hién dang duoc nghién ctru trén mot
sd bénh lién quan dén lay nhiém virus truyén bénh cho ngudi va dong vat ching to
tiém ning ctia neem trong linh vire duoc pham 1a rat 16m.
* Ngoai ¢tng dung trong duoc pham, ngay nay neem con dugc tng dung trong l1am
nghiép. Dau neem két hop vai chat long tir vo hat diéu dung dé bao vé cay gd khoi sy
tan cong cua cac sinh vat pha hoai anh huéng dén san luong va chat luong go
(Venmalar. D and Nagaveni. H.C, 2005).
2.1.4 Y nghia Kkinh té

Vé6i nhitng tmg dung trong nhiéu linh vire, neem di duoc dua vao thi trudng voéi

nhiéu loai san pham khéac nhau:
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g h k 1 m

a, b, ¢, d, m 1a nhitg san phim neem tmg dung trong ndng nghiép

e la thudc dudng mong tir neem

g la kem danh rang

f1a viét chi c6 phan gd bén ngoai tir neem

h,k 14 cac loai my pham dung ban ngay va ban dém

Hinh 2.3 Cac san pham thwong mai clia neem

Nhiing san phém cua neem ung dung cho nong nghiép con rat nhiéu, dic biét 1a

cac san pham quan 1y dich hai nhu: (Parmar.B.S, 1998)

Godrej Achook: chira 2800 ppm nhitng hop chét co6 ngudn gbc tir neem nhur
azadirachtin (300 ppm), azadiradione, nimbocinol va epinimbocinol. Khéng ché
cac loai: Dysdercus sp, Thrips tabaci, Spodoptera, Bemisia tabaci,
Trichograma sp... ¢ giai doan trimg, Au tring, nhong va con trudng thanh.
Neemhit: dugc san xuét dya trén cong thure ty nhién cua Ayurvedic, c6 thé phéi
hop véi cac loai thudc trir su khac, quan 1y dich hai ¢ cotton, mia , ddu phong,
dau nanh, ngii cdc, rau qua, hoa va cic hoa mau ngin ngay.

Neemark: gom 15% sinh khdi tir neem, 40% dich chiét neem da dugc lam giau
thém vao d6 1a chit nhi hoa. Dung dé khong ché dich hai trén ciy cotton, rau

qua, ca chua, tra , hanh va téo.
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Ngoai ra hién con rat nhiéu san phém nhu Neemta 2100, Neem Top, Nimba,
Vapacide...

Piéu nay cd y nghia tao thém thu nhap va viéc 1am cho nhirng ndéng dan & ving qué
An D, Chau Phi, Chau My La Tinh dong thoi ting loi nhuan kinh té cho nhiing nuéc
trdng va xuat khau neem. Riéng tai nude ta cho dén nay, hon 1000 ha neem phat trién
xanh tot tai cac tinh mién Trung, trong do nhiéu nhat 13 Ninh Thuan va Binh Thuén
ngay cang khiang dinh vai trd ciia nd trong viéc cai thién mdi truong sinh thai, phu
xanh dat trong doi troc, bao vé tot ving ven bién. Ngoai ra, neem ciing 1a ngudn
nguyén liéu quy dé san xuit thudc bao vé thuc vat va gop phan ting thu nhép, cai thién

doi1 song cho cu dan nghéo & vung nay.

2.2 So hwge vé tinh hinh biao quén kho lwong thue

Theo Tran Vin Chuong (1999), 1da gao 13 lvong thuc chinh & nudc ta va 13 mot
mat hang xuat khau chu yéu trong néng nghiép. Vi thé nén cong nghé baoquan ché
bién gao sau thu hoach rat quan trong. Gao la doi tuong rat d& bi sdu mot, vi sinh, nAm
tan cong nén yéu cau k¥ thuat twong d6i chat ché. Thuong gao dugc trit trong bao véi
dd Am nho hon 15%. Mdi 16 xép tdi da 200 tan, d6 cao 3,5 m. bé chéng am, kho gao
thuong dugc lam thong thoang. Khi nhiét do ha dudi 15°C trong vai ngdy cin lam
néng kho bang cach str dung mdy hat am cai tién hodc cac k¥ thuat khac
2.2.1 Nhirng thiét hai trong kho

Theo FAO, lugng méat mat trong du trit trén toan thé gidi chiém khoang 10%,
trong duong 13 triéu tin ngii coc mdi ndm. O Chau Phi, that thoat trong cac trang trai
khi bao quan 1én dén 25 - 40%. Trén thé gidi khoang 1000 loai con tring dugc xem la
tac nhan pha hoai luong thuc du trit nhu: Rhyzoperthar dominica, Sitophilus
granarius, S. oryza, S. zeamais and Corcyra Cephalonica... Mac du nhitng bién phap
nhu cai tién ciu trac kho, ung dung nhitng k¥ thuat vat 1y va hoa hoc hién dai nhung
van con 10 — 30 % lwong thuc bi t6n that (Saxena, 1996).

Theo Bui Cong Hién (1995), cac nguyén nhan gy ra ton that trong kho la: con
nguoi, nhitng yéu td phi vi sinh nhu khi hu, thot tiét, bui, rc..., nhiing yéu t6 vi sinh
vat nhu chim, chudt, nAm mdc..., trong d6 con triung 1a ddi twong pha hoai nghiém
trong nhat. Sy pha hoai cua con trung d6i véi hang hoé:

- Lam giam hodc ph4 huy vat chat, mat gi4 tri cia hang ho4.
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- Xuét hién nhiing chit cin b3 : to lam td, xac du trung nhdng, chit thai cua
chung.

- Con trung co thé 1a vat mang trén minh nhiéu loai vi sinh vét gay bénh, 1a mdt
ngudn gian tiép san sinh ra mycotoxin.

- Khi con trung hién hién voi ) luong 16n tao nén nhirng “diém néng cuc bg”
v6i nhiét do co6 thé 1én dén 60°C 1am cho d6 4m tang 1én theo, tao didu kién cho
nam phat trién.

Con trang 1a ddi twong kho phong tri nhat vi da sb cac con tring hai kho c6 tudi
trude sinh san rat dai, ¢ tudi nay chiing pha hoai manh nhét, tudi sinh san thudng ngin
2 - 3 ngdy va giai doan thanh tring 1a giai doan it tac hai nhat. Do c¢6 vong doi ngin
nén rat d& hinh thanh tinh khang thube ddi voi cac loai thude hoa hoc.

2.2.2 Ngai gao
Ngai gao co tén khoa hoc 13 Corcyra Cephalonica, thudc bo cach thang.

Theo Bui Cong Hién (1995), Lé Thi Thanh Phuong (2004), ngai gao ¢ thin mau
xam hay vang nau, bung c6 pha mau den. Canh truéc mau xam den va hep hon
canh sau, mau sic canh tir gifta cach trd vao gdc canh dam hon, ria canh c6 nhiing
chdm nho. Canh sau rong mau xam tr:flng, dau nguc ¢6 mau nau nhat. thuong con duc
nho hon con cai. Ngai hoat dong nhiéu lac binh minh va chap t6i, thuong dé trimg vao
lac sang som. Con cai mang sin rat nhiéu trimg dén khi dwoc thy tinh thi dé, sau khi
dé tring khoang 3 - 4 ngay thi chét. Trimg ngai rat nho, mau tring, thong thuong mot
1an ngai dé trén 30 trang, con cai truong thanh c6 thé dé tir 150 — 350 tring trong mot
dén vai ngay sau khi vii hoa.

Tring ty nd trong moi truong thich hop tir 1 - 2 tudn. Au tring va nhong thuong
tiét ra nhiing soi to két dinh céc hat gao lai v6i nhau dé lam to gay nén hién tugng
nong san bi dong cuc lai, déng thoi bai tiét chat thai, xac ngai chét, vo nhdng, kén...

nén 1am anh huéng dén trang thai cam quan va pham chét gao.



Hinh 2.5 Tac hai cua ngai gao
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Theo Pham Vin S6 va cong sy (1975), trong qua trinh kiém nghiém gao gdm do
4m khong qua 14%, do chua khong qua 4°, ham lugng vitamin B1, t§ 1& hat gdy, trang
thai cdm quan: hat déu, khong 1an hat 1ép, it ran nut, ran chic, mau tur héng nhat dén
tr’fmg tinh, khong mot, khong mbc mui vi thom ngon, khong c¢6 mui la. Trong moi
truong hop déu két hop voi trang thai cam quan dé quyét dinh chit lvong gao. Néu cac
chi s6 khac binh thuong nhung cam quan khong tot ciing khong dung dé an nira.

Ciing nhu cac loai con trung hai kho khac ngai gao ciing chiu anh hudng bdi cac
yéu tb vat 1y sau:

e Nhiét do: thich hop & nhiét d6 25 — 35°C
e Ham lugng nudc trong hang hoa bi xam hai
e Anh hudng to hop ciia nhiét d6 va am do
e Anh hudng t6 hop ctia nhiét 46 va thuy phan dén tap tinh con tring.
e Anh sang: ngai hoat dong vé dém, vii hoa luc troi vira sang .
2.2.3 Nhirng cach phong trir con trung hai kho hién nay
Theo Bui Cong Hién (1995), cac cach phong hién nay la:

- Phong trir bang luat 1&: kiém dich nghiém ngit cac hang hoa nhap tir nudc
ngoai.

- Phong trir bang sinh hoc: sir dung ky sinh gy bénh cho con trung. Nhiéu tai
liéu da cong bo vai trd cua Bacillus thuringensis dbi vdi viéc phong trir ngai
gao. Dung pheromone 12 mot yéu té trong thong tin sinh hoc giita cac sinh vat
day 1a hudng trir con trung gay hai theo huéng ngin can sy xdm nhiém hon 1a
diét, ngoai ra c6 thé phong trir bang cach tao dong khang, st dung con tring bat
thy, diéu khién céc noi tiét t6..

- Phong trir bang vt 1y: chii y dén vé sinh trong kho, kho phai thong thoang, can
dol gifra nhi¢t do va am do, st dung birc xa ion hoa lam chét, bt thu hay suy
nhuoc, bui tro ¢co nguf)n géc silicat c6 dac tinh hut nudc cao lam cho con trung
mat nudc, anh sang.

- Phong trur b%lng thudc héa hoc hodc thao moc (cay xoan, co mat, cay rudc ca, cay

thudc 14).
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- Phong trir tong hop: hé théng phong trir con tring hai kho hién nay theo quan diém
phong trir tong hop, 14 su két hop ciia nhiu bién phap nhu bién phép sinh hoc, bién
phap hoa hoc, bién phap co hoc, bién phap 1y hoc, két hop giira phong va diét.

2.2.4 Cong dung ciia neem trong biao quan kho lwong thuc

Theo Saxena (1996), trudc khi thude diét con trung xuat hién, nhitng lang qué An
Do thuong tron 14 neem kho v6i ngii cde dé trit han ché duoc mot va nAim mdc. Ngay
nay, & An Do va Pakistan, 1a neem (2 - 5%) dugc tron v6i gao, lia mi va nhitng ngii
cdc khac. Nhitng cach bao quan luong thuc truyén thong dya trén neem rat da dang tuy
theo vung.

Nhiing san phém clia neem & bt ky dang nao tuoi, lam giau, tinh sach chtra
azadirachtin cling déu anh huong 1én tap tinh, sinh trudng va phat trién, song sot va
sinh san cta con trung hai kho. Pong thoi, cdy con ndy mam tir nhiing hat dugc bao
quan bang neem thi manh mé, r& dai hon va phat trién nhanh hon nhiing cdy khong
dugc bao quan bang neem. Neem rat hiéu qua trong viéc bao quan gao khi st dung
mot minh hay két hop véi thue xong hoi hod hoc. Khi xtr Iy gao véi 0,05- 0,1% dau
neem két hop vai thude phostoxin co thé ngira duoc Tribolium castaneum trong tam
thang.

Hat Pisum sativum va Cajanus cajan khi duoc bao quan véi dau chiét xuat tir hat
neem & ty 1€ 1% va 3% phong trir dugc Corcyra matulatus trong 6 va 12 thang. Tuong
tir, mot nghién ciru & Kenya cho thay bap sau khi duoc xt Iy v6i dau neem 0,02% han

ché duoc su tan cong cua Sitophylus zeamais trong 6 thang (Singh va Pillai, 1998).

2.3 M@t sb chit phu gia va biao quan

2.3.1BHT (BUTYLHYDROXYTOLUEN)

Theo OMRI, (2002), BHT dyoc biét dén tir naim 1947 va dugc dunh nhu 1a mot chat
ph5 gia thuc pham tir nim 1954 béi FDA (Food Drug Administration). Tir nim 1959,
BHT duoc dua vao danh sach Generally Regconized as safe (GRAS) ctia FDA. Ké tir
d6 BHT la chét chong oxy hoa dugc st dung nhiéu nhét trong thuc pham béo.

2.3.1.1 Cong thirc hoa hoc

BHT: Ci5H,40 trong lugng phan tir 1a 220.34
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Vi tén 1a 2,6-di-tert-butyl-4-hydroxytoluen hay 2,6- tert- butyl-p-cresol hay véi tén

thong thuong khac 1a Dibutylparacresol. Tén thwong mai la Antracine 8,

CH [Hy
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Hinh 2.6 Cong thirc hoa hoc ciia BHT
Tenox BHT, Dalpac...
2.3.1.2 Tinh chat vt ly

BHT c6 mau tring, khong mui, cimg ¢ nhiét do phong, tan & 70°C. Ap suét hoi
thdp 6,5mm Hg & 120°C. BHT khong tan trong nudc nhung tan trong cac dung moi
hiru co nhu: methanol, ethanol, toluen, acetone, xang...va tan trong dau an, md. BHT
khi & trong nudc bi phan hay boi anh sang, khoang 94% trong 30 ngay, néu trong nudc
c6 dat va vi khuan thi sy phan huy nay nhanh hon.
2.3.1.3 Cong dung

BHT duoc dung 1am chit chéng oxy hod trong thirc n ctia nguoi va gia suc, cac
san phém cua xang, téng hop cao su, plastic, dau thuc vat dong vat va xa bong. Ngoai
ra BHT duogc thém vao vat li¢u goéi thuce an.

BHT két hop voi BHA (butylated hyroxyanisole) nhu 1a mot chat bao quan.

Gan day BHT duogc chimg minh 13 c6 thé két hop voi pheromone cta con tring,
tao ra san phém hoan hao phong trur dich hai thay thé cac loai thudc trir sdu hod hoc.
2.3.1.4 Tinh an toan cia BHT

Do kha ning ty phan hity sinh hoc nén BHT an toan cho méi trudng dat. BHT ciing
dugc ching minh 13 khong anh huong dén strc khoé cia ngudi va gia stic. Theo OMRI
(2002), sau mudi nam st dung thudc trir sdu c6 pheromone khong thdy anh huéng
nao. Poc td cua BHT ¢ duéi mirc giy hai va dugc ching minh 13 khong nam trong
nhom tac nhan gay ung thu & ngudi, BHT ciing khong anh huéng dén su sinh san, thoi
quen, it khi gy di tng dugc thir nghiém & chudt, tho, khi va chi gay dot bién véi lidu

Ccao.
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2.3.2 Diu m¢
2.3.2.1. Ngudn gbc

Mg ¢6 tén khoa hoc 1a Sesamum indicum. N6 xuét hién hang ngan nam trude va la
cdy dau tién duogc trong hang loat dé 1y hat. Theo Morris (2002), mé c6 mit &
Babylon va Assyria 4000 nim truéc va sau dan lan dén Trung Qudc, ai Cap, My...O
Brahmin mé 13 mét cdy tuong trung cho sy may méan va bat tir.

Theo Morris (2003); Mcgee (2002), ddu mé c6 mau vang sang, 1ong, tinh 6n dinh
cao hon céc loai dau thuc vét khac it bi oi trong thoi tiét noéng, dong & -2 dén -40C.
Dau mé giau protein (25%), acid béo (50%).

Theo Nguyén Canh Ctru (2006):

Biang 2.1 Thanh phan chit dy trir (%) trong diu mé

STT Thanh phan Ham lugng (%)
01 Nudc (d6 am) 5-6
02 Protein (chat dam) 20 - 22
03 Chat khong N 6,3 — 6,87
05 Dau 50
05 Tro (chat khoang) 5
06 Ngoai ra con c6 lecithin, pentosan, phytin va cholin
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Hinh 2.7 DAu meé

Bing 2.2 Thanh phan dau (%)

STT Thanh phan Ham luong (%)
01 Axit béo dic 12-16
02 Axit palmitic 1,7
03 Lignoceric 0,04
04 Axit béo long 75-85
05 Axit oleic 48
2.3.2.2 Cong dung

Me 1a ndi tiéng khép thé gio1 1a mot loai thuc phém tdt cho strc khoé. Nhat Ban 1a
nude sir dung mé nhiéu nhat cho mon cé séng, ké d6 1a Chau Au va My. O Viét Nam,
me dugce dung lam gia vi thic an & hai dang: hat me va dau me. Trong ché bién thurc
an thong thuong dung mé den hay vang rang chin 1am gia vi hodc 1a thanh phan bd
sung chit dam, béo cho cac hat ngil cde chi giau bot rat tdt cho phu nir va tré em.

O Chau Phi nguoi ta st dung me lam gia vi, dau, chién rau qua va thit, an séng hay
dung 1am dén ciy. Mé c6 hai dang thanh pham khac 13 bot nhdo goi 1a Tahini, bot mé
min gidu protein, ¢ methionine, trytophane va 10 - 20% dau mé. Ngoai ra dau mé con

duoc dung lam xa phong va margarine (Nguyén Canh Ctru, 2006; Mcgee, 2003).
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Theo Morris (2002), ddu mé con 1a ngudn dugc liéu quy.

Bang 2.3 Ung dung ciia diu meé trong cong nghiép va dwoc phim

Ung dung Chat hoa hoc
Trong cong Chong nam Chlorosesamone
nghiép
Diét vi khudn va con tring Sesamin, sesamolin
M§ phim Myristic axit
Dung moi, xa phong
Trong duogc Chong oxi hoa Lecithin
pham -
Ngan ngtra ung thu Axit myristic, chat xo
Ngan ngtra bénh tim Sesamoil
Lam mém da
Nhuan truong Sesamoil
Ngan can hinh thanh khéi u 4c | Lecileteate & dang triglycerid
tinh
2.3.3 Talc

2.3.3.1 Cong thirc hoa hoc
Tacl c6 cong thirc hoa hoc 1a MgsSiO10(OH),

Tén: Magnesium Silicate Hydroxide. Lép: Silicates

Phu 16p: phyllosilicates

Cau truc:

Mot tAm cdu tric co ban gdm mot 1ép magnesium-oxygen (hydroxyl octahedra) bi kep

gilta hai 16p silicon-oxygen tetrahedra theo dang sandwich. Bé mit chinh cia tam
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khong chra nhém hydroxyl hay nhiing ion hoat dong lam cho tacl c6 tinh tro
(EUROTACL, 2003).

e & »

Hinh 2.8 CAu truc cua talc

2.3.3.2 Tinh chit vat Iy

Theo Ciulo, Anderson (2002), Tacl c6 trong luwong: 2,7 — 2,8, chéng nhiét, dién va
acid

Tacl mém, c6 mau xanh, xam, tréng cho té1 bac. Kich thudéc cua mot 16p tacl
khoang 1 - 100 um. Mot 16p tacl gdm hang ngan tAm co ban chong 1én nhau, ching
duoc lién két v61 nhau bang luc hut VanderWaal nén rat yéu do dé tacl co tinh chat
mém.

Thong thudng tacl khong tan trong nudc, tan yéu trong acid va bazo. Tacl khong
giy nd va chdy. Tacl thudng khong két hop hay cé ai luc v6i cac phan tir hoa hoc
khac. Trén 900°C tacl bi mat di nhom hydroxyl, trén 1050°C né tao thanh hai dang
khac nhau cia enstatite (anhydroduos magnesium silicate). Piém tan chdy cia tacl 1a
1500°C. Tacl dwoc chia thanh hai dang chinh:

- Tacl-cloride: Gém chu yéu 1a tacl thinh thoang dén 100% phan con lai 13 cloride
hydrat hod magnesium va aluminium silicate. Cloride ciing mém va organophillic
gidng nhur tacl.

- Tacl-carbonate: gom tacl carbonate va m 6t phan nho chloride. Carbonate co ban 1a
magnesite (magnesium carbonate) hay dolomite (magnesium va calcium carbonate).
2.3.3.4 Cong dung

Theo EUROTACL (2003), Tacl 1a mot khoang chit quan trong trong cong nghiép,
12 mot phan sdng con trong doi sdng hang ngdy, bao, nhitng polymer trong xe, dudng
di déu co su dong gop cua tacl. Ung dung thong thudng duoc biét dén nhidu nhét 1a

thanh phan co ban trong bot tacl, dung lam phan thom cho em bé...
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- Trong ndng nghiép va thuc pham:

Mot thude trir sdu co ban gdm ba thanh phan: chét rin, chat long, gas. Cong thirc
c6 thé chira nhiéu thanh phan hoat dong cong v6i nhitng chat khong c6 tac dung diét
con trung dugce goi la chét tro. Tacl c6 thé dugc sir dung nhu mot chét tao bui 13 mét
phan trong chat rin cua thudc trir siu.

Ngoai ra tacl con duoc ding nhu mot thanh phan trong thirc an cua gia suc, trong
hoa hoc nong nghiép tacl 1a mot chit mang tro 1y tudng.

Tacl con la mot tac nhan chéng bam & nhiéu loai thirc dn nhu keo cao su, thirc dn
bd dudng, hay dé danh bong gao. Trong qua trinh san xut dau oliu tacl 1am ting san
luong va do trong cua dau.

- Trong linh vyc d6 gém:

Tacl 1a mot thanh phan trong gach 14t tran va tudng nha do kha nang chiu nhiét cao.
Trong nhitng str dung nhiét d cao tacl giau chloride dugc chuyén thanh cordierite dé
hd tro thém cho qua trinh gia nhiét.

Ngoai ra tacl con duoc dung trong nhiéu linh vuc khac nhu pht bén ngoai va bén
trong btrc hoa dé 1am tang hiéu qua cua titanium dioxide, cai thién nhiing vét ran nut
chd 16m, tacl con giup chéng mon va dinh tranh, hd trg trong viéc san Xuét giéy,
plastics, cao su: lam giam d6 nhot cua cao su, cai thién chat lugng cho qua trinh ép
khuon, ting kha nang khang tia UV. Pit biét tacl con hitu ich trong cac san pham
chiam s6c sic dep nhu phan mit: 1am ting d6 twong phan, tao tinh trong sudt va ruc r&
cho kem, xa phong.

2.4 Sic Ky
2.4.1 Giéi thiéu

Pau thé k¥ 19, nha thuc vat hoc nguoi Nga di cho ra doi phuong phép sic ky, cung
cr?ip cho hoa hoc mot cong cu tach mau nhiém. mé ra mot giai doan phat trién ruc ro
cua nganh hoa hoc, dat biét 1a hoa hoc céac hop chét thién nhién.
2.4.1.1 Dinh nghia

Theo GS Nguyén Vin Pan, Nguyén Viét Tyu (1985), sic ky 1a mot phuong phap
vat 1y dung dé tach cac thanh phan ra khoi hdn hop bang cach phan bd ching thanh hai
pha: mdt pha cé bé mat rong goi la pha ¢b dinh, pha kia 1a mdt chét long hodc khi goi
1a pha dong chuyén dong qua lai pha ¢ dinh.
2.4.1.2 Phan loai
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- Sic ky long: pha 1ong 1a pha di dong
* Sic ky gidy: pha tinh 1a gidy.
* Sic ky 16p mong.
*Séc ky cot gom:
Cot ¢b dién: cot don gian vai cac chat hap phu thong thudng vo co na hitu co.
Cot trao d6i ion: cOt 12 mot chét trao ddi ion 4m hodc duong.
Cot gel hoic loc gel: pha ¢ dinh 13 mot loai keo tong hop c6 16 xpdung dé
loc céc chét co thanh phan phan tir khac nhau.
* Sic ky 16ng cao ap
- Sic ky khi: dung chét khi 1am pha di dong.Gom:
* Sic ky khi —ran
* Sic ky khi —1ong.
2.4.2. Sic ky khi
2.4.2.1 Nguyén tic

Theo Phung Dodn Cim Hdng (2004); GS Nguyén Vin Pan, Nguyén Viét Tyu
(1985), sac ky khi dya trén nguyén tic phan bd ciia mau dang khi giita hai pha tinh
(hay tuéng tinh) va pha dong (tuéng dong). Pha tinh c6 bé mat tiép xtc rong, pha dong
1a chét khi thuong 14 khi tro dugc théi qua pha tinh.

Chét thir hay mau khao sat & dang khi hay 10ng, ran dugc chuyén thanh th é hoi
nhd gia nhi ét. Sau d6 mau duoc pha tinh 16i qua cot sic ky. Néu pha tinh 13 chit rin
thi goi 14 sac ky khi rdn. Chat ran thuong dugc dung 1a silicagel, than hoat, oxytnhém.
Néu pha tinh 13 chét 16ng thi goi 1a sic ky khi 1ong.

Tuy theo mitc d6 phan bd ctia mau giita hai tudng tinh va dong, nhitng cau tir phan
bd nhiéu trong tudng tinh s& duoc giit lai cot 1au hon. Do d6 cac cdu t r co tinh chat
khac nhau s€ tach ro1 nhau khi di ra khoi cot.

Céc cau tir 1an luot di dén bo phan ghi nhan va chuyén thanh tin hiéu. Tin hiéu nay
goi 1a peak. Tap hop tit ca cac peak 1a sic khi do.

MG&i cau tir s& luu lai trong cot voi thoi gian xac do d6 trén sac ky do, mdi peak sé
mg véi mot vi tri va d6 1on nhét dinh.

Nén dinh tinh mau dya vao thdi gian luu, dinh luong dua vao dién tich hay chiéu
cao cua cac peak.

2.4.2.2. Cac bd phan chinh ciia may sic ky
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Theo GS Nguyén Vian Pan; Nguyén Viét Tyu (1983); Phung Dodn Cim Hong
(2004), may sic ky khi gdm 5 bo phan chinh:
- Binh tai khi ¢6 hé thong diéu chinh luu luong khi mang.
- Hé théng dua mau vao cot: mau trude khi dua vao may phai qua cong doan xir 1y
mau gdm: trich m Au, lam sach, 1am giau mau, miu duoc gitt ¢ dang 10ng. Luong mau
dua vao cot rat it khoang 1 - 5 ul. Tai hé théng nay mau s& duoc gia nhiét tao thé hoi
ngay khi dua vao va duoc khi mang dua vao cot sac ky.
C¢ ba k¥ thuat bom:
- Bom chia dong
- Bom chia dong ngat doan
- Bom truc tiépvéo cot
Theo Nguyén Thu Van (2000), k¥ thuat bom mau vao budng hoa hoi 13 k¥ thuat

bom kim day nhung thé tich chét & dau kim rat 16n (1ul) d6i v6i cot mao quan sai so
trén 13 rat 16n c6 thé khac phuc bang cach bom chia dong. Nguoi ta thuong ding k¥
thuat bom mAu truc tiép tir syringe vao dau cot tich ma khong can hoa hoi ¢ budng
bay hoi. Uu diém:

= Mau duoc dua truc tiép vao cOt nén lam gidm duoc kha nang bi phan

huy.
= Maiu khong bi chia dong nén loai trir sy d6i xir giita cac cau ti.
= Khong dung qua nhiéu dung moi dbi voi cdu tir co thoi gian luu ngan.

= Kim ciia sygine rat nho nén tranh duoc thé tich chét ¢ dau kim.

- Cot sic ky: Gom cot va chat mang.

C6 hai dang cot nhdi va cot maoquan. Theo Nguyén Thu Van, (2000) dé cot dat
hiéu qua téi wu nhét can chy ¥ dén hiéu tung cot. Hiéu tmg cot duoc do bang sb dia ly
thuyét
N=16(x/y)2 véi:

N: s dia Iy thuyét
Y: doan cit b 6i tiép tuyén tai truc gbc
X: khoang céach tir diém xuét phat dén diém cuc dai cia peak.

Céc yéu tb 1am ting hiéu tng cot:



38

= Chét ran lam nén phai c6 kich thudc hat bé va dong déu
= Chéat 10ng c6 dd nhdt thap, ap sudt hoi thdp, hoa tan hoan toan chat
thir va c6 d6 hoa tan khac ddi vi mdi thanh phan trong hdn hop.

= Ldp chét 16ng phai that mong

= Tdc d6 khi taithich hop

= Nhiét d6 cot thap

= Co6t ¢6 duong kinh bé
- BO phan phat hién: hay goi 1a ddu do (detector). C6 nhiéu loai dau do nhur :
Detector dan nhiét TCD, detector ion hoa ngon lira FID, detector cong két dién tu
ECD, detector nito photpho NPD, detector quang hoa ngon Itra FPD va detector phat
xa nguyeén tu AED.
- B6 phan ghi nhan két qua: duoc nbi voi may tinh, két qua cho ra dudi dang peak
2.4.2.3. Nguyén ly ciia sur xuat hién cac peak

Séic khi chay v61 mot chu trinh nhiét dugc kiém soat rat chit chd trong subt qua

trinh phén tich. Myc dich cta chu trinh nay 13 thiic diy va nang cao qu4 trinh tach miu
nhanh chéng va triét dé.

Khi nhiét do khong di, cac chat co do soi thip sé xuat hién sém va nhanh chonh
hinh thanh nhitng peak nhon, rat xit ¢ khi chong 1én nhau, cc chat c6 d6 soi cao hon
s& xuat hién sau thanh nhitng peak rong va thap rat kho doc.

Do d6, ta str dung nhiét d6 thap lac khoi dau cac chit c6 nhiét do sbi thap xudt hién
truéc v4i nhitng peak nhon va riéng biét. Sau d6 khi nang dan nhiét d6 1y cac chat co
nhi¢ do s61 cao hon. Nhu vay lam cho céc chit c6 nhiét d6 s6i cao xuét hién sém hon
hinh thanh nhiing peak nhon GS NGuyén Vin Dan (1983).
2.4.2.4 Cac luu ¥ khi thue hién siac ky khi

Theo Nguyén Thu Van (2000), chat chon 1am khi mang phéi c6 nhiing dic diém
Sau:

- Tro véi cu tir khao sat.

- C6 ty khdi nho nghia 14 d6 nhét thap dé lam tang van toc cta khi mang.

- Tbn tai tinh khiét hodc dé dang lam tinh khiét.

- Khi xét mdi quan hé giita chiéu cao dia 1y thuyét H va téc do tuyén tinh cia

dong khi mang, loai khi mang nao cho cuc tiéu cang trii rong cang tot.
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Khi lya chon khi mang phai luu y dén detector str dung. Detector d6 dan nén dung
khi mang c6 do dan cao nhu H, nhung it ding vi d& chay nd du cyc tiéu trai rong, khi
nito ré tién nhat nhung d6 nhay khong cao. Detector ion hoa ngoc lira c6 thé dung tat
ca cac khi mang trir O,. Khi van hanh thi can dung khi H, va N, dé d6t chay ngon lira.
2.4.2.5 Uu diém cia sic ky khi Theo GS NGuyén Vin Dan, Nguyén Viét Tyu
(1983); Phung Doan Cam Hong (2004)

v Nhanh: viéc dung khi 1am pha dong c6 uu diém 1a nhanh chong dat dugc su can

bang.

v/ Kha ning tach 16n: c6 thé tach dwgce nhiéu hdn hop ma cic phuong phap khéc
khong giai quyét duoc.

v Dinh tinh: Thoi gian duy tri (RT) 1a thoi gian tir khi chat thir bat dau di chuyén
cho dén khi dat dinh cuc dai. RT dic trung cho moi chat voi pha léng va nhiét
d6 nhat dinh. Vi téc d6 di chuyén nhat dinh va nhiét d6 duogc kiém soat, do lap
lai c6 thé dat dén 100%. C6 thé c6 mdt vai chat cé kich thude giéng hoac gén
gidng nhung mdi chét chi c6 mot thoi gian luu va nd khong bi anh huong boi
cac thanh phan khac trong hdn hop. Dé nhéan biét cac chat trong hdn hop don
gian 13 so sanh thoi gian luu cta chat phéan tich voi thoi gian luu cta chat
chuan tinh khiét & cung diéu kién sac ky, c6 thé 1a don chat hay hdn hop chat.
Nhung cach nay doi hoi phong thi nghiém phai dii tat ca cac chat chuan tinh
khiét, diéu nay tbm kém va gi4 thanh cao.

v" Pinh luong: Dién tich mdi peak trén sac ky do ty 1& voi nong do chat d6. Hodc
c6 thé 1ap duong chuin

v" Do nhay cao ¢6 thé tinh duoc & mirc ppm

v Don gian.
2.4.2.6 Ung dung ciia sic ky khi

Ngay nay sic ky di trd nén quen thudc va duoc sir dung rong rii trong nhiéu linh
vuc.

Trong linh vyc luong thyuc thyc pham: ding dé kiém nghiém cac loai thyc pham
nhu : ruou, bia, bo...nhim muc dich quan 1y dam bao vé vé sinh an toan thuc pham.

Trong linh vuc hod hoc: Dung phan tich phat hién cac chat doc véi mot lugng rat

nho.
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Trong viéc xac dinh cac thanh phan ddu mo va san pham cua ching: Gitp cho viéc
xéac dinh nhanh cac ngudn tai nguyén dudi dat bao gom dau mo khi dét. Bi véi nhitng
phan doan cao hon ctia dau mo c6 thé ding sic ky mao quan dé tach ti mi cac hdn hop
phuc tap nho s dia 1y thuyét rat 16n cia c6t mao quan.

Ngoai cac linh vuc trén sic ky khi con duoc tng dung trong cac linh virc: noéng
nghi¢p, 1am nghi¢p, hai san, khoa hoc hinh sy, phap y... Pac biét sdc ky rat hiéu qua
trong viéc phan tich cac hop chit t nhién & thuc vt nhét 1a cac hop chat thir cip.
Ngay nay sic ky dan cang hoan thién, dé thuc hién nhirng phén tich kho nguoi ta két
hop nhiéu loai sic ky lai voi nhau hay véi cac k§ thuat phan tich khac: hong ngoai,

phéi phd, cong huong tir.
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Chuong 3
VAT LIEU VA PHUONG PHAP

3.1 Noi dung nghién ciru

- Phan tich nhitng chi tiéu hoa 1y co ban trong dau neem, 1am co s& bude dau cho viée
nghién ctru cai thién tinh on dinh cta ché phim neem theo thoi gian.

- Panh gia tinh 6n dinh ctia ché pham neem trong qué trinh bao quan.

3.2 Phuong phap nghién ciru

3.2.1 Vit liéu, hoa chat, may méc chinh

* Tao ché pham

- Dau hat neem thu dugc bang phuong phap ép ngudi véi may ép dau Komet (Model
D85 — 1G, buc) tai Vién Sinh Hoc Nhiét Doi.

- Dich chiét banh dau neem thu duoc bang phwong phép chiét xuat trong ethanol.

- Chat bao quan: BHT (butylhydroxyltoluen), diu mé den.

- Bot Talc, dau théng 1am chit hip phu va chét hd tro thing hoa.

* Phan tich

- Ho4 chat

Kali sufat khan, ete diu hoa, ete trung tinh, con 95° trung tinh, dung dich KOH 0,5N
trong cdn 95°, dung dich KOH 0,IN, dung dich acid HCL 0,5N trong nudc, dung dich
phenoltalein trong nudc, dung dich phenoltalein 1% trong cdn 90° H,SO444 , H,SO,
2N: 0,1N, NaOH (40%); 0,1N, dung dich Chloroform : methnol (2 : 1)

- May moéc, thiét bi

Dung cu, véat liéu thong thuong cia phong thi nghiém

H¢ théng loc nhanh, khan lau mém, khuac xa ké, binh Kjeldahl 50ml, may cit c6 6ng
sinh han héi luu, ¢6 dng ndi nham, bd cit dam, may sic ky khi HP 6890, series | — GC
system (+ plus)

* Au trung ngai gao tudi 3 nhan nuoi tai té6 Sinh Hoc bong Vat Vién Sinh Hoc Nhiét
Déi: sau duge nudi trong phong thi nghiém, trén mdi trudong cdm gao, nhiét do 28 —
30°C.
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3.2.2 Tién hanh
3.2.2.1 Ep diu tir hat neem thu & tinh Binh Thuén

* Cach tién hanh

Theo so do sau:
Con 98°

Say 45 - 50

Vi ethanol (1:4)

Chat bao
quan L e
BHT 5% Khuay, lang, loc
Chat nhii

hod 5%

Cht béo quin BHT 5%
Chat nhii hoa tween 5%
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So dd 3.1 So dd ép thu diu neem va dich chiét neem

3.2.2.2 Phén tich mt s6 chi tiéu hoa 1y co ban trong diu neem

® Xaic dinh ty trong bing binh do ty trong ké picomet ( Pham Vin S6 va ctv,
2001)

* Pinh nghia

Ty trong ciia mot chét 1a ty sd gitra khéi lwong riéng cia chat dé so voi khéi luong
riéng ctia nude cit & cung thé tich, cing nhiét do.

d,

dto - _t
t dt

0
* Tién hanh
Rira binh picnomet that sach bang nudc cét, trang lai bang con, roi ete. Dé ete bay
hoi hét binh da that kho, can binh khong theo nguyén tic can kép:

Cho nuéc cat da 1am lanh & nhiét d6 cao hon quy dinh va diéu chinh thé tich bang
cach cho mitc nudc dén vach dang luc nhiét 46 quy dinh, dem can (chy y can khong dé
nude dinh ngoai binh 1am sai sd).

D6 nudc trang binh bang con, ete, dé ete bay hoi hét va khi binh da that kho, cho dau
vao binh diing thé tich va nhiét 46 quy dinh sau d6 dem can.

e MM

inh két qua do ty trong m-m,
Trong d6 m: khéi luong binh khong
m; : khéi luong nude cat
m, : khéi lvong dau
® Xic dinh chi so khiic xa
* Dinh nghia
Chi sb khuc xa hay chiét quang ctia mot chat ky hiéu 1a np 1a ty giita van téc anh
sang trong khong khi chia cho vén tdc 4nh sang trong chat 6. N¢ ciing chinh 14 ty sb

giita sin goc t6i chia cho sin goc khiic xa ctia nhirng tia sang tir khong khi truyén qua.
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Nhiét d6 quy dinh 14 nhiét do ma chat d6 16ng hoan toan. Véi dau nhiét do quy
dinh 1a 20°C, v&i nhiét d6 quy dinh 1a 40°C, 60°C hay 80°C tuy theo loai. Chi sb khuc

xa do trén dau m& khong c6 nude va loc bo can.

* Thiét bi, dung cu va hoa chit

Natrisufat khan

Hé thong loc nhanh

Ete dau hoa

Khin lau mém

Khuc xa ké Abbe vdi hé théng diéu hoa nhiét
* Tién hanh

Loc chat thir dé c6 dung dich trong subt, néu chat thtr co6 nude thi tron véi kalisufat
khan, sau do loc léiy dich loc.

Lau sach hai lang kinh cta khuc xa ké béng ete dau hoa, sau do lau kho béng khan
mém. Chinh 1y hé théng diéu chinh nhiét d6 quy dinh. Bo truc tiép hodc dung diia thuy
tinh dwa mot giot chat thir vao giita mat lang kinh. Ap hai ling kinh lai v6i nhau, cho
hai dén ba phut dé nhiét do cua giot chat thir dén nhiét do quy dinh, nhin vao thi kinh
va dich chuyén thi kinh dé tim dyoc duong phan chia rd nhét giita ntra t6i va nira sang
ctia dudng quan sat. Piéu chinh duong phan chia sao cho trung véi duong chim chim
hay tdm cia vong trong quan sat.

Poc két qua trén thang do. Lam lai nhiéu 1an mdi 1an can dung nhiét do quy dinh

® Xic dinh chi s6 xa phong héa ( Pham Thi Anh Hong, 2003; Pham Vin S6 va ctv,
2001)
* Dinh nghia
Chi s6 xa phong hoa 14 s gram natrihyroxit can thiét dé trung hoa cac acid béo tur
do va xa phong hoa céc este chira trong mot gram chét thur.
* Phrong phap xéc dinh chi so6 xa phong héa

Nguyén tic
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Cho chét can thu két hop v6i mét lwong KOH thira, dé xac dinh cac chat béo chuyén
thanh xa phong. Phan KOH du duoc dinh luong bing acid chuin vé6i phenoltalein 1am

chét chi thi mau.

GHOCOR, CH,OH R,COOK
GHOCOR, + 3koH CHOH  + R, COOK
CHOCOR, CH,OH R,COOK

Vat liéu, thiét bj va hoa chat

Dung cu thong thuong cua phong thi nghi¢m
May cat ¢ ong sinh han ddi luu

Dung dich KOH 0,5N trong con 95°

Dung dich HCL 0,5N trong nudc

Dung dich phenoltalein 5% trong nudc

Tién hanh

Can chinh x4c 0,5 g ddu cho vao binh ciu ciia may cat, voi 15 ml dung dich KOH
0,5N trong con. Lap dng sinh han hdi luu vao binh cau va dun cach thuy séi nhe tir 30
dén 60 phat cho dén khi phan tng xa phong hoa két thiic (dung dich trong binh van
trong sudt dong déu khong bién d6i khi pha loang véi nudc).

Song song 1am mot mau khong c6 chat thir v6i 0,5 ml nudce cat 15 ml dung dich
KOH 0,5N trong con va tién hanh trong cting mot diéu kién nhu trén.

Ngay sau khi xa phong hoa hoan toan pha lodng mdi binh véi 15 ml nudc cit méi
dun sbi dé nguoi, thém vao mdi binh 1 ml phenolalein 1% va dinh lugng bang dung
dich acid HCLO,5N cho dén khi mat mau.

Tinh két qua

_(a—b)*2805*T
m

Trong d6 28,05 1 a s6 gram KOH t w ong tmg véi 1 ml KOH 0,5N

Chi s6 xa phong ho: X

a la lugng dung dich HCL 0,5N dung dé chuan d6 mau mau tréng
b 14 lwong dung dich HCL 0,5N dung dé chuan d6 mau can thi
T 14 hé sb hiéu chinh ndng d6 cua dung dich HCL 0,5N

® Xic dinh chi s6 iod (Pham Thi Anh Hong, 2003)
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* Pinh nghia

Chi s6 Iod 13 sb gram Iod két hop véi 100g chat béo

R-CH=CH-R + I, + H,0 - RCH-CH-R
T4

* Tién hanh

Lay hai erlen cho vao d6 theo bang sau:

Hoa chat Mau thir Mau tring
Dau (g) 0,1 -0,2 0
Nudc cat (ml) 0 0,1 -0,2
Ethanol (ml) 10 10
Tod 0,1N trong con 10 10

Lac déu dé yén trong 15 phut. Sau 15 phiit chuan d6 bang Na,S,05 0,1N, lic déu
dén khi c6 mau vang nhat, gan cudi cing cho thém vao 2ml dung dich ho tinh bot, 2 —
3 ml clorofoc, chuan d6 dén khi mat mau.

* Tinh két qua

A = (a=D)*T *12:69*100
! m*1000

a 1a s6 ml Na,S,0; 0,IN dung dé chuan do mau tréng

bla s6 ml Na,S,0; 0,1N ding dé chuan d6 mau Iod

m 1a khéi luong chét thir (g)

T 13 hé s hiéu chinh ctia dung dich Na,S,05 0,1N ( T = 0,96)

12,96 1a s6 mg Na,S,03 0,IN tuong ung véi 1 ml dung dich Na,S,0;

® Xic dinh ham lwong Nito tong theo phwong phap MICRO-KJEIDAHL
(Nguyén Vin Mui, 2001)
* Nguyén tic

GOm hai giai doan
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- Giai doan vo co: Nito tong s6 1a tat ca cac dang Nito c6 trong mau. Khi dét nong
mau can phéan tich véi H,SO4 dam dac c6 mat chit xuc tac, tit ca cac dang dam co
trong mau déu bién thanh dang v6 co (NH,), SO, tan trong dung dich.

- Giai doan cét dam: sau khi vo co hoa ta dudi NH; ra khoi dung dich béng NAOH,
lwong duoc 16i cén qua may Parmas va dan dén 1 erlen chira mot lwong thira H,SO, da
biét chinh x4c ndng do.

(NH,),SO4+ NaOH = Na,SO,4 + H,0 + NH;

H,0 + NH3 + H,SO,4 = H,SOy 45 + (NH4),SO4

Pinh lugong H,SO, con lai bﬁng dung dich NaOH, qua d6 tinh dugc luong nito cé
trong mau

H,SO,4¢ + NaOH = Na,SO,4 + H,0

* Vit liéu thiét bi va hoa chit

Dung cu thong thuong cua phong thi nghiém

Binh Kjeldahl 50 ml

Bo cat dam

H,SOy4 44, H2SO4 2N: 0,1N, NaOH 4 4, (40%), 0,IN

Phenoltalein, Methyl do, gidy quy

* Céch tién hanh

- V6 co hoa: tién hanh trong ta hotte

Cho mau vao binh Kjendanl; hut 1 hoic 2 ml (cht y sao cho nguyén liéu khong dinh
vao thanh ¢6 binh. Thém 10 ml H,SO, 44 va 0,5 g xtc tac.

Chét xuc tac c6 thé dung mot trong cac hdn hop sau:

K,SO, : CuSO, : Se (100 :10:1)

CuSO, : K;SO4 (1:3)

Se kim loai (0,05 g)

Pun nhe hdon hop tranh dé soéi trao, dun manh khi hdn hop hoan toan chuyén sang
dich 16ng dén khi dung dich chuyén hoan toan thanh mau trang. Chuyén dung dich vao
binh dinh mac 100 ml, thém nudc cit cho dén vach dinh muc. Cha ¥ phai lam nguoi
va lic déu.

- Cét dam: Léy vao erlen 10 ml dung dich H,SO,4 0,1N cho thém ba giot phenoltalein
lap vao hé théng. Hat 10 ml dung dich di vo co hod tir binh dinh murc cho chay tir tir

vao phéu. Pun sbi, mé van cho dich chay tir tir v6. Trang phéu voi nude cat. Cho 10
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ml NaOH dam dic vao. Qua trinh cat dam két thic sau 25 phut. C6 thé kiém tra xem
NH; d 4 cét hoan toan chwa bang cach dua gidy quy vao dng xem c6 dbi mau hay
khong néu khong coi nhu NH; duge cat hoan toan. Dinh lwgng H,SO, 0,1N thira bang
dung dich chuan NaOH 0,1N cho dén khi c6 mau hong nhat

* Tinh két qua
Ham lugng Nito trong mau dugc tinh theo cong thirc sau:

X = (a—b*T)*0,0014*100*1000
10*V

Trong do:

X: ham lugng Nito tinh bang g/l

a : s6 ml H,SO, dem hép thu NH;

b : s6 ml NaOH 0,1N tiéu tén khi hap thu H,SO, thira

V : 56 ml miu dem vo co hoa

0,0014 : lugng gram nito tng voi 1 ml H,SO,4 0,1N

T : hé s6 hiéu chinh néng d6 dung dich NaOH 0,1N ( T = 0,84)

® Phwong phap xic dinh thanh phén cia acid béo trong diu neem bing k§y
thuit sic ky khi (GC — Gas Chromatography)

Mau dau neem truéc khi chay GC phai duoc loai nudc va methyl ester hod. Xéc
dinh thanh phan va phan trim axit béo trong mau trén may sic ky khi HP 6890, series
| — GC system (+ plus) v6i cac thong s6 sau:

- Cot: Inowax - kapilar

- Detecter: FDP

- Khi mang H,

- Chay chuong trinh nhiét: 3 phut & 50°C, nanglén 8%1phut dén 240°C va duy tri
nhi¢t d6 nay trong 15 phut.

Chét chuan (cac axit béo) ciing dugc chay theo cac thong sé dung cho mau phan tich
dé dinh tinh thanh phan axit béo c6 trong mau.

* Tinh toan
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Thanh phan % axit béo = (Dién tich peak cia axit béo d6/ tong dién tich peak cua
tat ca cac axit béo trong dau neem) x 100%.
® Xic dinh Lipid tong theo phwong phap Foch (Lé Thi Thanh Mai, 2001)
* Nguyén tic
Tach lipid ra khoi co chit hay nguyén liéu bang hdn hop chloroforme : methanol
(2:1). Rira chét phi lipid, siy kho mot phan va can két taa.

* Vit li¢u, thiét bi va hoa chat
Dung cu thong thuong cua phong thi nghiém
Chlorofrome: menthol (2: 1)
Nuére cat
* Tién hanh
Can 0,5g mau cho vao binh dinh mirc 25 ml, cho 10 ml hén hop chloroforme,
methanol vao va lic manh cho tiép hdn hop chloroforme : methanol cho dii 25 ml, lac
déu 5 — 10 phut. Loc qua gidy loc, thu toan bd dich chiét.
Cho dung dich thu duoc qua phéu chiét dé qua dém. Hom sau tach thanh ba 16p:
L6p 1: 16p trén trong sudt 1a methanol va nudc
Lé6p 2: 16p mau tring & giita 1a proteolipid
Lop 3: 16p dudi duc 1a chloroforme hoa tan lipid
Tach 14y 16p thtr hai va thir ba cho vao dia petri. Sdy & nhiét d6 phong sau d6 siy &
nhiét 6 50 — 60°C cho dén khi khéi lugng khong dbi
* Tinh két qua
Luong lipid c6 trong mau duoc tinh theo cong thirc sau:
m*V
10*0,5

*100%

Trong d6 V 14 thé tich dich chiét thu duoc sau khi loc
m 1 a khéi lugng lipid thu dugc tir 10 ml dich chiét
0,5 12 s6 gram mau mang di xac dinh lipid.

® Pinh lugng dwong tong s6 (Nguyén Thi Anh Hong, 2003)

Dinh luong duong tong sd bang phuong phap so mau.
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* Nguyén tic
Dua trén phan ing mau dac trung cia dudng véi su hién dién cua H,SO,. Su chinh
xéc cta két qua phu thudc vao:
- Bd sach cua dung cu
- D tinh khiét ctia thudc thir, nhat 1a H,SO,
- Nhiét do phai ¢6 dinh trong subt thoi gian dun

Dé tao phan ng mau, c6 thé dung nhiéu loai thudc thir khac nhau nhu: Phenol,
antron hay orcinol.

Trong thi nghiém nay thudc thir st dung 1a Phenol.

* Vit li¢u, thiét bi va héa chat

- Dung cu thong thuong cia phong thi nghi¢ém

- May do quang pho tir ngoai kha kién (UV — Vis).

- Cén 80°, 96°

- H,SO, dam dac

- Thudc thtr phenol 60%: 6 thé tich H,SO, dam dic va 4 thé tich nudc cat.
- Céc dung dich duong chuan gdém: saccharose 0,1%; glucose 0,01%.

* Tién hanh

Gom 2 buéce

- Budc 1: Ly trich duong

Nghién nguyén liéu can dinh luong duong, sau dé can chinh xac 1 — 2 g nguyén
liéu da nghién nhuyén cé chtra khoang 5 — 50 mg duong cho vao cdc thuy tinh 50 ml
va thém 10 ml cdn 96° vao. Pun cbc trén ndi cach thuy cho sbi 3 1an (mdi 1an sbi, 14y
cdc ra cho ngudi bot roi dat trg lai). Khudy déu bang que thily tinh, dé ngudi, loc qua
gidy loc (giir can, khong d6 cin 1én gidy loc)

Sau d6 thém 10 ml cdn 80° vao cbe chua can, khudy déu, dun s6i hai lan trén noi
cach thuy. Dé nguoi, loc. Tiép tuc lam nhu vay khoang hai l1an. Sau d6 dwa cin 1én
gidy loc va trang cbc 2 — 3 1an bang con 80° nong (nudc trang cling cho ca 1én loc).
Dich loc cho bay hoi ¢ nhiét d§ phong hodc dun nhe trén ndi cach thuy dé con bay hoi
hét.

Pha lodng cin thu dugc voi nudc cit thanh 50 ml. Pé lang, dung dich nay dugc
dung dé xac dinh ham luong dudng, c6 thé pha lodng dung dich 5 — 10 1an tuy theo

ndng do dudng co trong dung dich nhiéu hay it.
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- Buédc 2: Thyc hién phan img mau bang cach sir dung thudc thir 13 phenol

Hut 1 ml dung dich duong can dinh lwong cho vao éng nghiém r6i cho thém vao 1
ml dung dich phenol 5%. Sau do, cho chinh x4c 5 ml acid H,SO, dam dac vao 6ng
nghiém (khong dé dinh acid vao thanh dng nghiém). Bé 10 phut rdi lic, giit trén ndi
cach thay 10 — 20 phut & 25 — 30°C dé hién mau.

Xay dyng db thi chuan

Lfiy 7 binh dinh muc 100 ml cho vao d6 theo thu tu 1, 2, 3, 4, 5, 6, 7 ml dung dich
saccharose 0,1%, cho thém nuéc dén vach murc. Tir mdi binh 1y ra 1 ml da pha loing
cho vao 6ng nghiém rdi nhuém mau bang phenol va H,SO, nhu di néi & trén. Trong
mdi 6ng nghiém s& chira twong Gng 1a 10, 20, 30, 40, 50, 60, 70 u g saccharose. Phai
lam 6ng thir khong voi 1 ml nude cét thay thé dung dich dudng.

Mau bén vitng trong vai gid. Xac dinh cudng d6 mau bang may so mau & budc
song 490 nm.

* Tinh két qua

Tri s6 mat 46 quang ctia nhitng dng mau phai trir di tri s6 mat do quang cua dng
thir khong. Tir d6 ta xay dung mot duong cong chuan. Mat khac, tri sé mat do quang
ctia dung dich dudng can dinh lwong ciing phai trir di tri sé mat d6 quang cua ong thir
khong rdi dya vao duong cong chuan dé suy ra nong do x, tir d6 tinh ra % luong
dudng trong mau.

3.2.2.3 Panh gia tinh on dinh ciia ché pham trong qua trinh bio quan

* Tao cac ché pham neem dé phong trir ngai gao theo cong thic co ban cia Vién
Sinh Hoc Nhiét B6i. Cong thic co ban cia ché pham Ia dau neem va dich chiét banh
dau & mot ty 18 nhét dinh, tron déu véi chat hap thu (bot talc), chat bao quan, chat hd
trg thang hoa (tinh dau thong) tron déu sau d6 dung khuon dé ép thanh ché pham dang
vién, hinh tron.

Riéng chat bao quan thi sir dung BHT (3% v a 5%), ddu mé den (3% v & 5%). Céc
ché pham nay duoc giit ¢ hai muc nhiét do (phong va SOC) két hop v6i anh sang phong
va che sang tao thanh 16 cong thirc bao quan. Dbi ching 1a khong dung chat bao quan
khao sat trong cung diéu kién nhu trén.

Bang 3.1: Cac cong thirc bao quin ché phAm neem

Chat Ché d¢ bao quan
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STT | bdo Nong Nhigt | 5°C Anh T6i Ky
quan do do sang hiéu
(%) | phong phong cong
thirc
X X 1
X X 2
3 X X 3
X X 4
Nhém | BHT X X 1
1 5 X X 2
X X 3
X X 4
X X 1
3 X X 2
X X 3
Nhém | Dau X X 4
2 me X X 1
5 X X 2
X X 3
X X 4
Nhom X X 1
3 _ _ X X 2
Doi X X 3
ching X X 4

* Thir nghiém trén ngai gao

O moi dicu kién bao quan theo ché d6 nhu trén, cac ché pham dugc dem xir 1y ngai

gao theo phuwong phép nhu sau: (ASEAN Food Handling Bureau, 1989; Nguyén Hitu

Dat, 1997)
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Nudi 4u tring ngai gao trong cac lo nhwa thé tich mot lit chira 400 g gao sach. Pat
ché pham Ién trén bé mit gao rdi day kin trong 3 ngay ghi nhan sé 4u trung chét sau 7
ngay. SO con song tiép tuc theo ddi mirc do vii hoa.

Thi nghiém duoc bd tri theo kiéu hoan toan ngiu nhién véi ba 1an lap lai. Két qua
cac nghiém thtre duge phan tich ANOVA va phan hang theo tric nghiém Duncan thao
tac trén phan mém Statgraphic 7.0

* Thir nghiém trén Artemia salina

Artemia salina tir lau duoc xem la mét trong vai sinh vat chuan dé ther nghiém doc
tinh cta nhiéu loai hop chat, dic biét 1a cac hop chat thir cdp co ngudn gbc thao moc
(Vi Binh Quéc, 2005).

Artemia salina sir dung ngudn trirng bao xac Artemia salina do cong ty Ocean Star
(M¥) san xuét.

- Ap trang thanh 4u trang

Nudc bién thién nhién dugc tiét trung bang cach dun soéi, dé ngudi va chinh lai do
Phtu 7,5-7,9; @0 man tu 29 — 30%.

Liy 60 mg trang Artemia salina cho vao becher chira 200 ml nuéc bién da chuan
bi va dé noi c6 anh sang dé trizng né ra au trung.

Au trung dung dé thi nghiém 1a au trang né sau 24 gio.

- Tién hanh thi nghiém

Cho vao mdi dng nghiém (chia 10 ml nuéc bién) 10 4u trung Artemia salina va
ché pham. Cac 6ng nghiém déu dugc suc khi dé dam bao lrong oxy can thiét cho qua
trinh séng cua Artemia salina ciing nhu giup cho cac ché pham hoa tan déu trong moi
trudng nudce bién.

DPém s6 luong Artemia salina chét sau 6, 24, 48, va 72 gio.

Thi nghiém dugc thiét ké theo kiéu hoan toan ngau nhién vai ba lan Iap lai.
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Hinh 3.1 May ép diu

a b c

Hinh 3.2 Mgt s6 may khac dung trong qua trinh thi nghiém
a. May tach vé
b. May co quay chan khéng
c. May do do nhét
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Hinh 3.3 Céc san pham thd tir neem
a. Banh dau neem
b. Dich chiét banh dau

c. DAu neem

Hinh 3.4 Dung cu tao ché phim vién nén tir neem
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Hinh 3.7 Nu6i ngai gao trong méi trwomg cam gao
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Hinh 3.8 Thir nghiém ché pham vién nén trén ngai gao

Hinh 3.9 Trirng Artemia salina

Hinh 3.10 Au tring né ra tir trimg Artemia salina



4.1 Pic tinh Iy hoa ciia ddu neem

Chuong 4

KET QUA VA THAO LUAN

Déu neem sau dugc ép bang may Komet duoc loc bo can, dé lanh ¢ 10°C, 14y phan

dau phia trén dé tién hanh phan tich. Két qua cho thdy dau neem ¢ Viét Nam c6 nhiéu

dic diém tuong tr ddu neem An Do (Lim, 1994 va Tewari, 1992).

Bang 4.1: Dic diém Iy héa ciia diu neem

STT Chi tiéu Két qua
DAau neem Viét Nam DAau neem An Do

1 | Mausic Vang nau Vang nau

2 | Mui Mui toi Mui toi

3 | Vi Ding Ding

4 | pH 5,73 -

5 | Ty trong 0,916 0,9087 - 0,9189
6 | Hé sd nhot 38,97

7 | Bo khic xa np2°=1,47 np>°=1,4617 -1,4627
8 | Chi s xa phong hoa 208,8 193 - 204

9 | Chisb Iod 70,43 68 - 76

10 | Lipid tong sd 84% -
11 | Nito tong sb 0,435% -
12 | Puong hoa tan tong 1,65% -

DAau neem ciing twong tu nhu cac loai dau thuc vat khac, mau caa dau 1a do sy ton
tai ciia mot s6 chat mau cé tinh tan trong dau, ta biét cac caroteinod géom khoang 65 -

70 mau khac nhau tir mau vang sang dén d6 thAm. Dau neem c6 mau vang nau dic
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trung cho phuong phap ép lanh, do khong gia nhiét nén nhitng hoat chat cé trong dau

neem khong bi phan huy lam do dau c6 mau che sang, c6 mui khét.

Dau neem c¢6 mui t0i, vi dang 13 do c6 chtra hop chit ciia sufur, d6 1a 2-methyl-2-
pentenal; 2,4 — dimethylthipene; 3,4 — dimethylthipene; dipropyl disufide; cis - v a
trans — 3,5 — diethyl — 1,2,4 — trithiolanes (Dennis, 1992; Vii Pang Khanh, 2004). Di
v6i cac loai dau thong thuong thi ¢ thé khir mui bang cach dung hoi ciia nhiét cong
v6i hé thong hut chan khong that tot va nhiét do cua dau 1én dén 200 -220°C. Nhung
dbi véi dau neem chira nhiéu chat co hoat tinh sinh hoc, d& bi phan huy bai nhiét do
nén bién phap nay khong thé ap dung dé khir mui dau neem.

Ty trong cia dau neem la 0,916 twong thich voi dau neem An 6. Thong thuong
dau m& co chi s6 khac xa vao khoang 1,448 — 1,474. Chi sb khic xa cang 16n thi muc
d6 khong no caa dau cang lén.

Chi s6 xa phong hoa caa dau neem 208,8; chi s6 xa phong hoa cang cao chung to
trong dau m& c6 nhiéu axit béo c¢6 phan tir lwong thap va nguoc lai.

Chi s6 iod cua dau neem Viét Nam la 10,43 thap hon rat nhiéu so véi dau neem
An Do (68 - 72). Chi s6 iod cang cao thi trong dau m& c6 nhiéu axit béo khong no va
nguoc lai. Dya vao chi s6 iod nguoi ta phan dau ma thanh 3 loai:

- Daukhs 1> 130

- Dau ban kho 1 =100 — 130

- Dau khong kho I< 100

Nhu vay dau neem thuoc loai dau khong khé.

Lipid tong sé cua dau neem la 84% cao hon trong 14 neem (4,9%), banh dau neem
(6,5%), nhan hat (32,25%) theo (Tra Quang Vi, 2005) do d6 trong cac san pham trir
dich hai dang Idng ngudi ta thuong phai thém chat nhii hoa vao dung dich dau neem,
ngoai ra véi ham luong lipid cao, dau neem cé thé lam chat boi tron, my pham.

Nito tong caa dau neem la 0,435% thap hon rat nhiéu so voi 14 (24,27%); banh dau
(44,25%); nhan (31,77%) do d6 banh dau neem, 13 véi ham luong nito cao c6 thé dung
lam phan bon con dau neem véi ham luong nito tong rat thap thi hoan toan khong
thich hop.

Ham lugng dudng tong sb trong dau neem thap 1,65%; trong nhan (7,25%); banh
dau (8,63%) va trong l4 (7,3%) ( Tra QuangVii, 2005).
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Qua phan tich ¢ trén ta thay dau neem con thuoc nhom dau khong kho dong thoi
chi s6 xa phong hoa cua dau neem ciing thdp nén trong dau co it axit béo cé phan tir
luwong nho.

Sau khi loai nudc, dau neem dugc phan tich cac thanh phan axit béo bang ky thuat
sdc ky khi. Két qua trinh bay & bang 4.2. Dau neem c6 ham luong axit béo khong bao
hoa cao, chiém trén 60% tong sb cac axit béo, trong d6 chu yéu 1a axit oleic (41%).
Theo nhiéu nghién ctru, axit béo khong bao hoa ciling c6 tac dung tiéu diét nhiéu loai

con trung nhu moi, mot, rudi duc qua, bo ray.

Bang 4.2 Thanh phan axit béo ciia diu neem

Ty 1€ cac axit béo (%)
Axit béo Dau neem Viét . i
Dau neem An D6
Nam
a.Oleic (C18=) 41,67 41,0
Khéng bao hoa | a. Linoleic (C18 2=) 17,31 20,0
a.Linolenic (C18 3=) 1,46 1,0
a.Stearic (C18) 20,38 20
a.Palmitic (C16) 16,02 18
Bao hoa a.Mistiric (C14) 2,1 2.6
a.Lauric (C12) 0,32
a.Captic (C10) 038

*Két qua phan tich do Vién hod cung cap

Thanh phan va ham luong cac axit béo trong dau neem khac nhau tuy thudc vao
ving, tuy vao cdy, cach thu hai qua va cach ép dau. Trong nghién ctru gan ddy cho
thdy thanh phan axit béo trong hat thu tir cc tinh khac nhau & cling mot qudc gia c6 su

khac nhau ( Kaushik. N and Vir. S, 2000).

Dau neem ép tir hat neem Ninh Thuan ¢ ndng d6 axit béo khong no kha cao chiém

gan 60%, cac axit béo khong no nay rat nhay cam véi nhiét d6 va anh sang. Cac axit
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béo khong no tac dung véi oxy trong khong khi tao ra cac goc hydrocacbua ty do va
cac gbc peroxyt, qua trinh nay ct 1ap di lap lai cho dén khi hét cac hoa trj tu do. Vi vay
trong bao quan dau neem hay nhitng ché pham tir diu neem can sir dung chat chong
oxy hoa va chat chéng anh sang tan c6 kha niang trong dau két hop véi cac ché do bao
quan thich hop.

4.2 Két qua thi nghiém sinh hoc trén ngai gao

4.2.1 Panh gia theo ndng dd cac chit bao quan

4.2.1.1 Chat bao quan BHT 3%

Bang 4.3. Hi¢u luc gy chét ngai gao ciia cac ché phAm neem dwgce bao quin voi

BHT 3%
Ti 1¢ sau chét (%)
Cong thac
bao quan To 2 tuan 4 tuan 8 tuan
1 78,3 ¢ 63,3 ¢ 56,7 b
93,3
2 86,7 b 60,0 ¢ 60,0b
3 90,0 ab 68,3 b 63,3 ab
4 91,7 a 76,7 a 70,0 a

* Cdc tri s6 dong ky tw trong ciing mét cét thi khéng cé khdc biét vé thong ké ¢ P<0,05

Két qua & bang 4.3 cho thiy khi sir dung chat bao quan BHT & ndng d6 3%, két
qua st dung ché pham mai phdi tron gy chét 93,3% ngai gao thi nghiém.

Sau 2 tuan, hiéu luc giy chét ngai gao ctia cac ché pham bao quan déu giam nhung
& cac mirc d6 khac nhau. Trong do, hiéu luc cta cac ché pham bao quan & nhiét do
phong giam nhanh hon (chi gay chét tir 78,3 — 86,7%) so Véi cac ché pham bao quan
& 5°C (gay chét tir 90,0 - 91,7%). O thoi diém nay, khi bao quan lanh, khéng cé su
khac biét vé hiéu luc gay chét giita 2 ché do sang va che sang; nhung ¢ nhiét d6 phong
thi ché pham bao quan ngoai sang bi giam hiéu luc rd rét, chi gay chét 78,3%.

Sau 4 tuan, nhin chung hiéu luc giy chét ciia cac ché pham tiép tuc giam. Ché
pham bao quan & nhiét do phong cé hiéu luc yéu hon (chi gay chét 60 — 63,3%) S0 V4i
bao quan & nhiét do lanh (gay chét 68,3 — 78,7%). O nhiét do phong, khong co su khac

biét vé hiéu luc ché pham giira 2 ché do sang va che sang. Trong khi bao quan & diéu
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kién lanh thi hiéu luc ché pham khac biét rd rét gitra 2 ché do nay, twong tng véi ti 1é
gay chét 1a 68,3 va 76,7%.

Sau 8 tuan, ché pham bao quan & nhiét d6 lanh co hiéu luc cao hon ché pham bao
quan & nhiét do phong. Tuy nhién, trong cang diéu kién nhiét do thi khong cé su khac
biét vé hiéu luc ché pham giira hai ché d6 sang va che sang véi ti 1é chét twong ung 1a
56,7%; 60% (nhiét @6 phong) va 63,3%; 70% (nhiét do lanh)

Nhin chung, hiéu luc giy chét ngai gao cua cac ché pham bao quan giam dan theo
thoi gian. So véi thoi diém T, sau hai tudn ché pham dugc bao quan ¢ nhiét 6 phong
— che sang, lanh — sang va lanh - che sang giam hoat luc cham, twong &ng vai su giam
ti 16 chét 1a 6,6%; 3,3%, 2,4%; trong khi hiéu luc gy chét caa ché phim bao quan &
nhiét o phong - sang giam nhanh dén 15%.

So vé6i thoi diém hai tuan, ché pham dugc bao quan 4 tuin c6 hiéu luc giy chét
giam nhanh dén 26,7% (nhiét d6 phong — che sang), 21,7% (lanh - sang) va 15%
(nhiét d6 phong — sang va lanh - che sang). So véi thoi diém 4 tuan, ché pham sau 8

tuan bao quan it giam hiéu luc hon, véi ti 1& chét giam chi tir 5 — 6,7%.

Bang 4.4. % Hiéu luc ciia ché pham bao quan véi BHT 3% so véi ban dau

Cong thic bao Thoi gian bdo quan
quan 2 tuan 4 tuan 8 tudn
1 83,9 67,8 60,8
2 92,9 64,3 64,3
3 96,5 73,2 67,8
4 98,3 82,2 75

Bang 4.4 cho thay sau 2 tuan, trong khi hiéu luc gay chét cia cac ché pham bao
quan ¢ nhiét do phong (cong thuc 1, 2) chi con tir 83,9 — 92,9% (twong Gng voi sang
va che sang) so v6i ban dau thi cac ché pham bao quan & nhiét d lanh 5°C (cong thirc
3, 4) con tir 96,5 — 98,3% (twong ting sang va che sang).

Nhin chung, ché phim bao quan trong che sang da sb ¢ hiéu lyc manh hon cac ché

phém ngoai sang, dac biét khi két hop v6i bao quan lanh SOC, hiéu luc sau 2 tuan 1a
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98,3%; sau 4 tuan 82,2%: sau 8 tudn 75% con ché phém dugc bao quan ¢ nhiét do
phong — sang thi hi€u luc chi con 83,9% sau 2 tudn; 67,8 sau 4 tuan va 60,8 sau 8 tuan.
4.2.1.2 Bao quan véi BHT 5%

Bang 4.5 Hiéu lwc giy chét ngai gao ciia cac ché phim neem dwoc bao quan véi

BHT 5%
Thot gian bao quan
Cong thac . < 5
bao quan To 2 tuan 4 tuan 8 tuan
5 91,7 81,7b 70,0 c 61,7 a
6 86,7 ab 76,7 bc 65,0 a
7 91,7a 83,3 ab 65,0 a
8 91,7a 86,7 a 66,7 a

* Cdc tri s6 dong ky tw trong ciing mét cét thi khéng cé khdc biét vé thong ké ¢ P<0,05

Khi sit dung chat bao quan BHT & nong d6 5%, két qua sir dung ché pham mai
phéi tron gdy chét trung binh 91,7% ngai gao thi nghiém.

Sau 2 tuan bao quan, ché pham duoc bao quan ¢ diéu kién lanh khong bi giam hiéu
luc gay chét, trong khi hi¢u luc ctia ché pham bao quan & nhiét do phong — sang giam
& muc thap (81,7%).

Sau 4 tuan, hiéu luc gdy chét ngai gao caa ché pham ¢ diéu kién bao quan nhiét do
phong va lanh twong ddi co su khac biét, twong tng 70 - 76,7% va 83,3 — 86,7%. Tuy
nhién, sau 8 tuan bao quan theo cac ché do, khong cé khac biét y nghia vé hiéu luc gay
chét cua cac ché pham. O cong thirc 5 (nhiét 46 phong — sang), su giam hiéu luc la
10%; 21,7% va 30% tuong (ng & thoi diém sau 2, 4 va 8 tuan bao quan. O cong thirc 6
(nhiét d phong — che sang), su giam hiéu luc 1a 5%, 10% v a 6,7% tuong ung & thoi
diém sau 2, 4 va 8 tuan bao quan. O cong thic 7 va 8, sau 2 tuan bao quan, ty 18 ngai
gao chét khong giam va bang voi thoi diém ché pham chwa bao quan 91,7%. Tuy
nhién sau 8 tuan ty 1é ngai gao thi nghiém chét giam con 65 — 66,7% tuong ung véi

diéu kién bao quan lanh — sang va lanh - che sang.

Qua d6 cho thay khi phdi tron ché phim vé6i chit bao quan BHT & ndng d6 5% thi

theo thoi gian ché pham giam hiéu lyc khong dang ké dong déu, trong d6 cao nhét 1a
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30% (nhiét d6 phong — sang) thap nhat 1a 25% (lanh - che sang) con ché pham véi
BHT 3% hiéu luc gdy chét giam nhanh, khong dong déu cao nhét 1a 39,9% (nhiét do
phong — che sang) va thap nhét 1a 24,3% (lanh - che sang).

Bang 4.6 % Hiéu luc ciia ché pham bio quan véi BHT 5% so véi ban dau

Cong thiac bao Thoi gian bao quan
quan : : :
2 tuan 4 tuan 8 tuan
5 89,0 76,3 67,3
6 94,5 83,6 70,9
7 100,0 90,8 70,9
8 100,0 94,5 72,7

Vé6i BHT 5%, nhitng ché pham bao quan & nhiét d6 phong sau 2 tuan hiéu lyc giam
89% va 94,5% ung v6i diéu kién sang, che sang con nhitng ché pham bao quan trong
diéu kién lanh 5°C vin gilt dugc hiéu luc nhu ban dau. Sau 4 tuan, hiéu luc gay chét
ngai gao ¢ cong thuc 5 va 6 gidm con 76,3% - 83,6% (twong ting v61 nhiét o phong —
sang, nhiét do phong - che sang), trong khi d6 & cong thirc 7 va 8 hiéu luc ché pham 1a
90,8% va 94,5% (trng vai lanh — sang va lanh - che sang).

Sau 8 tuan hiéu luc gy chét ciia ché pham hau nhu gan bang nhau & ca 4 cong thirc
bdo quan, ché phém bdo quan & nhiét A phong — sang c6 hiéu luc thép nhét 67,3%,
con hiéu lyc cta ché pham & diéu kién lanh - che sang cao nhét 72,7%.

Nhin chung, hiéu luc caa ché pham bao quan véi BHT & nong d6 5% khong khac
biét so voi bao quan bang BHT ¢ nong d6 3%.Véi BHT 3% hiéu luc gay chét sau 8
tuan lan luot 13 60,8; 64,3; 67,8; 75% con voi BHT 5% hiéu luc gdy chét sau 8 tuan
lan luot 1a 67,3; 70,9; 70,9; 72,7% tng voi cac diéu kién bao quan nhiét do phong —
sang, nhiét do phong — che sang, lanh — sang, lanh - che sang. Qua d¢ ta thay Khi ting
ndéng d6 BHT tir 3 Ién 5% ciing khong tang cuong duoc hiéu qua caa ché pham vé 1au

dai. BHT dugc chung minh khong doc hai cho mdi truong va hé sinh thai va nam
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trong danh muc mot sé chat chong oxy hoa théng dung dung trong thyc pham, trong

thuc pham BHT thuong duoc dung v6i ndong do khoang 5%.

4.2.1.3 Bao quén v6i ddu me 3%

Bang 4.7 Hiéu lwc giy chét ngai gao ciia cic ché phim neem dwoc bao quén véi
dau meé 3%

Tho1t gian bao quan
Cong thac ] ] ]
bao quén To 2 tuan 4 tuan 8 tuan
9 95,0 81,7b 66,7 b 61,7 c
10 85,0b 68,3 b 65,0 bc
11 91,7 a 85,0 a 71,7 ab
12 95,0 a 86,7 a 78,3 a

* Cdc tri s6 dong ky tw trong cing mét cét thi khéng cé khdc biét vé thong ké ¢ P<0,05

Khi sir dung dau mé 3% lam chit bao quan ché pham, két qua sir dung ngay ché

pham méi phéi tron 1am chét 95% ngai gao thi nghiém.

Khi thay doi ché do anh sang, hiéu luc gdy chét t6 ra khong khac biét trong cung

diéu kién nhiét do sau thoi gian 2, 4 va 8 tuan.

Céc ché pham bao quan & nhiét do phong giam hoat tinh nhanh hon cac ché pham
& 5°C khac biét c6 ¥ nghia théng ké. Trong d6 ché phdm bao quan & diéu kién lanh -
che sang khong gian hoat tinh sau 2 tuan, véi ty 1& gay chét 6n dinh 1a 95%. Sau 4 va
8 tuan, cac ché pham van con hiéu luc manh, twong Gng vai ti 1& gay chét 1a 86,7 va
78,3%. Trai lai, ché pham bao quan & nhiét do phong két hop anh sang bi giam hoat

luc nhiéu nhat véi ti 16 gay chét twong ung sau 2, 4 va 8 tuan 1a 81,7; 66,7 va 61,7%.

Bang 4.8 % Hiéu luc hiéu lue giy chét ciia ché pham bio quan véi ddu mé 3%

so voi ban dau

Cong thuc bao Thoi gian bao quan
quan 2 tuan 4 tuan 8 tuan
9 86,0 70,21 64,95
10 89,47 71,89 68,42
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11 96,52 89,47 75,47
12 100,0 91,26 82,42

Nhu vdy, sau 2 tudn cac ché pham bao quan ¢ nhiét do phong (cong thic 9, 10)
hiéu lyc chi con 86,0 — 89,47% (tng v&i sang, che sang), con ché pham & 5°C thi hoat
luc cia ché pham giam khong dang ké so véi thoi diém ban dau, cu thé 1a 96,52 va

100% (tng véi sang va che sang).

Sau 8 tudn % hoat lyc giam dan 1an luot 1a 64,95; 68,42; 75,47 va 82,42% twong
ung vdi cac diéu kién bao quan nhi¢t d§ phong — sang, nhi¢t d§ phong — che sang, lanh
— sang va lanh - che sang. Trong d6 cac ché phim bao quan & 5°C két hop vdi che sang

con gilt dugc hoat tinh cao nhat 82,42%.

4.2.1.4 Bao quén v6i ddu meé 5%

Bang 4.9 Hiéu luc giy chét ngai gao ciia cac ché pham neem dwoc bao quan véi
dau meé 5%

Thot gian bao quan
Cong thuc . . .
bao quan To 2 tuan 4 tuan 8 tuan
13 93,3 83,3a 68,3 b 61,7c
14 83,3a 73,3b 68,3 b
15 86,7 a 83,3a 75,0a
16 88,3 a 86,7 a 80,0a

* Cdc tri s6 dong ky tw trong ciing mt cét thi khong cé khdc biét vé thong ké ¢ P<0,05

Khi str dung chit bao quan 13 diu mé 5%, két qua xtr 1y ngay lam chét 93,3% ngai
gao thi nghiém.

O thoi diém 2 tudn, hiéu luc gdy chét ngai gao 1a nhu nhau vé ¥ nghia théng ké hoc
d6i voi 4 diéu kién bao quan nhiét d6 phong — sang, nhiét d6 phong — che sang, lanh —

sang va lanh - che sang (83,3%; 83,3%; 86,7% va 88,3).
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Sau 4 tuan c6 sy khac biét vé phuong dién thong ké giita ché pham bao quan &
nhiét do phong va lanh (5°C). Cu thé 68,3%; 73,3% (nhiét 46 phong — sang, nhiét do
phong — che sang) va 83,3%; 86,7% (lanh — sang, lanh - che sang).

Sau 8 tudn di c6 su khac biét giita timg diéu kién bao quan c6 y nghia thong ké.
Hoat luc cua ché phim & nhiét 46 phong — sang thap hon cua ché pham & nhiét d6
phong - che sang tng voi ty 18 gy chét ngai gao 1a 61,7% va 68,3%. Cho thay che

sang co6 tac dung khi ché pham dugc bao quan & nhiét do phong.

Ta thiy ché pham bao quan & nhiét 46 phong — sang, trong 2 tuan dau giam 10%
hoat tinh, 2 tuan ké tiép giam 15% hoat tinh, 4 tuan sau do giam 6,6% hoat tinh; ché
pham & nhu trén nhung két hop che sang trong 2 tuan dau hoat giam bang voi truong
hop khong che sang (sang), 2 tuan ké cling giam 10% hoat tinh, 4 tuan ké tiép giam
5% hoat tinh. Trong trudng ché pham dugc bao quan lanh — sang thi 2 tuan dau hoat
tinh giam 6,6%, 2 tuan ké tiép giam 10%, 4 tuan ké tiép giam 8,3%; con khi bao quan
lanh két hop che sang thi 2 tuan dau hoat lyc giam 5%, 2 tuan tiép giam 6,6%, 4 tuin
tiép theo giam 6,7%. Qua nhan xét trén ta thiy v6i chat bao quan dau mé 5% thoi gian
cang lau hoat tinh bi mat di cang it va & cong thirc bao quan 16 (lanh - che sang) hoat

lwc mat di it, ddng déu va giam dan theo thoi gian.

Bang 4.10 % Hiéu lwc hiéu lwe giy chét ciia ché pham bao quan véi ddu meé 5%

so voi ban dau

Cong thuc bao Thoi gian bao quan
quan 2 tuan 4 tuan 8 tudn
13 89,2 73,2 66,1
14 89,2 78,6 73,2
15 92,9 89,2 80,4
16 94,6 92,2 85,7

Ta théy, sau 4 tuan hoat luc cua ché phém bdo quan ¢ nhiét do phong gidm con
73,2 — 78,6% (cong thic 13, 14) ing véi sang va che sang con ché pham & diéu kién

lanh cao hon véi hoat luc con 89,2 — 92,2% (cong thue 15, 16) Gng véi sang, che sang.
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Ché phém gitr & diéu kién lanh hoat tinh bi mat thép hon, sau 8 tuan hoat tinh con
tir 80,4 — 85,7% trong khi cac ché phim & nhiét &6 phong chi con tir 66,1 — 73,2% hoat

luc.

So sanh hai bang 4.7 va 4.9 ta thiy khi ting nong d6 dau me tir 3% dén 5% nhung
theo thoi gian hiéu lyc cta ché pham van chwa c6 gi thay d6i dang ké. Tham chi ché
pham véi dau mé 5% & diéu kién bao quan lanh - che sang sau 8 tudn hoat luc thap
hon so véi ché pham vé&i ddu mé 3% bao quan cung diéu kién (85,7% va 87%).

4.2.1.5 Ché pham khong c6 chit bio quan

Bang 4.11 Hiéu luc giy chét ngai gao ciia ché pham neem khong chira chat bao

quan
Thoi gian bao quan
Cong thuc To 2 tudn 4 tudn 8 tuan
bdo quan
17 91,7 70,0 a 517¢c 48,3 Db
18 73,3 a 58,3 bc 50,0 b
19 76,7 a 65,0 ab 63,3 a
20 78,3 a 70,0 a 63,3 a

* Cdc tri s6 dong ky tw trong ciing mét cét thi khéng cé khdc biét vé thong ké ¢ P<0,05

Ché pham khong pha tron chat bao quan sau khi thir nghiém ngay, ty 1& gay chét
ngai gao thi nghiém 1a 91,7%.

Sau 2 tuan & ca 4 cong thirc bao quan ty 1& ngai chét déu khong co6 su khac biét co
y nghia thong ké . Lan luot 1a 70%; 73,3%:; 76,7% va 78,3% (g véi 4 diéu kién: nhiét

do phong — sang, nhi¢t d0 phong — che sang, lanh — sang va lanh - che sang.

Tuong ty sau 4 tuan hiéu lyc gy chét ngai gao giéng nhau vé phuong dién thong
ké giira cong thire 17 va 18 véi ty 18 chét 1a 51,7%; 58,3% (nhiét d6 phong — sang va
nhi¢t do phong — che sang), 19 va 20 véi ty 1¢ chét 13 65%; 70% (lanh — sang va lanh -
che sang). Bén canh d6 gitra diéu kién bao quan nhiét do phong va lanh 5°C hiéu luc
gay chét ngai gao co sy khac biét, trong d6 cac ché phim dugc bao quan & 5°C to ra tét

hon han so véi cac ché pham bao quan ¢ nhi¢t o phong.
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Tuong tu nhu vay, hiéu luc gy chét ngai gao cia ché phim sau 8 tuan cho thay su
khac biét giita hai ché d6 bao quan nhiét do phong va lanh (5°C). Cu thé ty 18 gay chét
13 48,3%, 50% (sang, che sang) va 63,3% (giéng nhau & diéu kién sang, che sang).

Vi ché pham khong dung chat bao quan hiéu lyc di giam dang ké ngay sau 2 tuin
dau tién giam 21,7%,18,4%, 15%, 13,4%, sau 4 tudn 1a 40%; 33,4%: 26,6%; 21,7%:;
sau 8 tudn 13 43,4%; 41,7%; 28,4%; 28,4% hoat luc ung vo1 cac diéu kién béo quan:
nhiét d§ phong — sang, nhiét do phong - che sang, lanh — sdng va lanh - che sang.

Bang 4.12 % Hiéu luc hiéu lye giy chét ciia ché pham khong dung chét bao quén

so voi ban dau

Cong thuc bao Thoi gian bao quan
quan ‘ ; :
2 tuan 4 tuan 8 tuan
17 76,3 56,4 52,7
18 79,9 63,6 54,5
19 83,6 70,9 69
20 85,4 76,3 69

Khi khong dung chat bao quan sau 2 tuan hoat lyc chi con 76,3%, 79,9%, 83,6% va

85,4% ing vo1 4 cong thirc bao quan.

Sau 8 tuan hoat luc cao nhat chi con 69% (ché phém dugc gitra & diéu kién lanh) so
v6i ban dau. Va dbi véi ché pham giit & nhiét d6 phong thi hoat lyc giam xudng chi

con 52,7%; 54,5% ung voi nhiét dd phong - sang, nhiét d§ phong - che sang.

Ta thay van 1a ché pham dat ¢ diéu kién lanh thi tt hon nhiét do phong, cu thé 1a
khi khong c6 chit bao quan ché pham dit ¢ diéu kién lanh thi lvgng hoat tinh bi mat di
thap nhét.

Nhin chung, so ché pham khong dung chat bao quan v&i cac ché pham sir dung
chat bao quan ta thay ché phdm khéng dung chit bao quan mét hoat tinh nhanh va
nhiéu hon ché pham c6 dung chit bao quan, sau 8 tuin ty 1é gay chét ngai gao ¢ cong
thirc 13 14 61,7% (chat bao quan dau mé 5% & nhiét do phong — sang); cong thic 1 1a
56,7% (chat bao quan BHT 3% nhiét do phong — sang) trong khi d6 cung diéu kién
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trén nhung nhitng ché pham khong dung chat bao quan thi ty 1& gy chét chi con
48,3%.

Nhu vdy, trong bdn cong thirc sir dung chat bao quan 13 BHT 3%, BHT 5%, dau
meé 3% va dau mé 5% theo thoi gian ta thy ché pham c6 chat bao quan 1a ddu me co
hoat tinh 6n dinh, giam chiam va thap hon cac ché pham dung chét bao quan 1a BHT &
ca 4 ché do bao quan nhiét 46 phong - sang, nhiét 46 phong — che sang, lanh - sang va
lanh — che sang. Trong d6 ddu mé 5% t6 ra hiéu qua hon dau mé 3%. Ta biét trong dau

me c6 lecithin 1a mot tac nhan chéng oxy ho4 hiru hiéu.
4.2.2 Theo ché d@ bao quin

4.2.2.1 Piéu kién nhiét @ phong — sang

Do thi 4.1 Hi¢u luc gay chét ngai gao cua ché pham bao quan & nhiét do

phong - sang

Qua biéu do trén ta thay, hiéu luc cua cac ché pham giam dan theo thoi gian.Ché
pham ddi ching khong dung chat bao quan luén cé hoat luc giam nhanh va thap nhap

S0 V6i cac ché pham co dung chét bao quan.

Thoi diém T, hiéu lrc cua ché pham gan nhu bang nhau, sau 2 tuan, trong 4 cong
thirc bao quan thi ché pham véi dau mé 5% giir duyoc hoat luc manh nhat, ké d6 1a cac
cong thie con lai co hiéu luc khong chénh 1éch nhiéu so vai cong thie ¢ dau meé 5%.

Sau 4 tuan, ché pham duoc bao quan véi BHT 5% giir duoc hoat lyc manh nhat
Xap Xi vai no 1a dau me 5% va dau me 3%, thap nhat la BHT 3%. Ta thay luc nay ché
pham khéng dung chét bao quan cé hoat tinh rat thap thé hién rd trén d6 thi.

O thoi diém 8 tuan, hiéu luc caa ché pham cé dau mé 5%, BHT 5% va dau mé 3%
la gan bang nhau.

Nhu vay, trong cac ché pham dugc bao quan & diéu kién nhiét do phong — sang thi
ché pham vai chat bao quan dau me 5% va BHT 5% giit dugc hoat tinh tét hon hon

ché pham c6 dau mé 3%, BHT 5% va ché pham d6i chiing khong dung chét bao quan.

4.2.2.2 Diéu kién nhiét do phong — che sing
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Do thi 4.2 Hiéu lre giy chét ngai gao ciia ché pham bio quan & diéu kién nhiét

do phong — che sang

O diéu kién nhiét d6 phong — che sang, ché pham khong dung chat bao quan giam
hoat luc rat nhanh, tir thoi diém ban dau dén sau 4 tuan bao quan hoat luc giam nhanh

(trén d6 thi biéu hién gan nhu mot duong thang) va sau do tiép tuc giam.

Sau hai tuan cac ché pham ¢ 4 cong thic bao quan co hiéu lyc twong duong nhau
(trén @6 thi BHT 3% trang véi BHT 5% ké do6 1a dau me 5% trung véi dau me 3%).

Ché pham dung chat bao quan la BHT 3% ¢ diéu kién nay cé hoat tinh khong 6n
dinh. O thoi diém 2 tuan, ché pham nay co hoat tinh cao nhat (trang véi ché pham co
BHT 5%), nhung sau d6 2 tuan hoat tinh lai giam xudng rat thap gan bang véi ché
pham d6i chtng va tiép tuc gitr mac hiéu hec d6 o thoi diém 8 tuan (duong thang thé

hién song song vai truc hoanh).

O thoi diém 2 tuan, 4 tuan cac ché pham véi BHT 5% ludn ¢ hoat lec cao nhét so
véi cac ché pham con lai, theo sat d6 la dau me 5%. Sau 8 tuan, ché pham duogc phdi
tron véi dau meé 5% coé hiéu luc cao nhat, ké tiép la ché pham voi BHT 5%, dau me

3%, luc hiéu lyc cua ché pham c6 dau me 3% va BHT 5% la twong duong nhau.

Nhu vay, theo thoi gian trong cac ché pham duogc bao quan ¢ nhiét do phong — che

sang thi ché pham bao quan véi BHT 5% va dau mé la gitr duoc hoat tinh 6n dinh
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nhat. Bat biét, ché pham véi dau mé 5% c6 hoat tinh 6n dinh theo thoi gian ¢ thoi

diém 8 tuan hiéu luc gay chét cua no 1a cao nhit.

4.2.2.3 Piéu kién lanh - sang
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Do thi 4.3 Hidu luc gay chét ngai gao ciia ché pham bio quan & diéu kién
lanh — sang

Theo d6 thi ta thay, ché pham dbi chung khong dung chat bao quan ludn cé hoat
tinh thap hon so véi cac ché pham coé dung chét bao quan theo thoi gian.

O thoi diém 2 tuan, hoat tinh cua ché pham c6 cao hon so vai thoi diém ban dau.
Lac nay hoat tinh cta cac ché pham la twong duwong nhau,trong d6 ché pham véi dau
mé 3% va BHT 5% trung nhau va la cao nhat, ké do Ia BHT 3% va dau me 5%.

Ché pham vé&i BHT 3% c6 hoat tinh khéng 6n dinh trong diéu kién lanh — séng, cu
thé hoat tinh caia ché pham véi BHT 3% tang rat cao ¢ thoi diém 2 tuan nhung sau d6
lai giam xudng rat nhanh ¢ thoi diém 4 tuan, 8 tuan (gan bang véi ché pham ddi chiing
khong c6 chat bao quan).

Sau 4 tuan, hiéu luc gay chét ngai gao cua cac ché pham c6 BHT 5%, dau mé 5%,
dau me 3% hau nhu la nhu nhau. Tir thoi diém 2 tuan dén thoi diém 4 tuan ta thay
duong thang biéu dién co d6 déc khong nhiéu ching to hoat luc cia cac ché pham
khong giam dang ké & ba cong thac bao quan BHT 5%, dau me 3%, dau meé 5%.

O thoi diém 8 tuan, c6 su giam hiéu luc dang ké caa ché pham co BHT 5%, BHT
3% (gan bang véi ché pham ddi chiing). Pung dau la cac ché pham véi dau me 5%, ké

d6 1a ché pham voi dau mé 3%.
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Nhu vay, & diéu kién bao quan lanh (5°C) c6 anh sang, theo thoi gian cac ché phdm
véi chét bao quan la dau me cé hiéu luc 6n dinh hon ché pham vai chit bao quan la
BHT, trong d6 6n dinh nhat la dau mé 5%.
4.2.2.4 Piéu kién lanh - che sang
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Do thi 4.4 Hiéu lwc giy chét ngai gao ciia ché pham bao quan & diéu kién
lanh - che sang

Trong diéu kién bao quan lanh - che sang, hi¢u luc cua cac ché phém ban dau
tuong dwong nhau nhung sau hai tuan hiéu luc cua ché pham tang Ién & cong thirc bao
quan véi dau me 3%, BHT 5% va BHT 3% (cao nhat la dau mé 3%).

Sau 4 tuan, hiéu luc ciia ché pham bat dau giam xuéng, trong dé cac ché pham bao
quan véi dau me 3%, dau me 5% va BHT 5% co hiéu luc giam khong dang ké va gan
nhu bang nhau. Tuy nhién ché pham véi BHT 3% gian nhanh hon, cach biét mot
khoang cach kha xa so véi cac cong thirc bao quan khac.

O thoi diém 8 tuan, hiéu luc cua dau meé 5% cao nhat, ké do 1a dau me 3%, con
hiéu lyc ctia ché pham véi chat bao quan 1a BHT 5% giam d6t ngot gan bang vai ché
pham khéng dung chét bao quan, thip hon ché pham c6 BHT 3%.

Nhu vay, & diéu kién bao quan lanh két hop véi che sang, cac ché pham co BHT
khong giit duoc hoat tinh 6n dinh theo thoi gian. Nguoc lai, ché pham dung chat bao

quan la dau me co hoat tinh 6n dinh hon.
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Qua 4 d6 thi trén ta thay, co su khac biét giira cac cong thirc bao quan nhiét do
phong va lanh. O cong thirc bao quan & nhiét do phong, BHT 5% rat hiéu qua, con Véi
nhiét d6 lanh 5°C BHT 5% c6 hoat tinh khong 6n dinh theo thoi gian, cu thé 1a sau thoi
diém 8 tuan hiéu luc gay chét ngai gao cua ché pham véi BHT 5% giam xudng nhanh
S0 vai cac thoi diém khac.

Trong cac diéu kién bao quan ta thiy ché pham véi cong thic bao quan dau me 5%
c6 hoat tinh manh va 6n dinh nhét theo thoi gian (¢ thoi diém 8 tuan hiéu luc gay chét
ngai gai ciia ché pham cé dau me 5% ludn cao nhat). So vai dau me 3%, dau mé 5%
hiéu qua 6n dinh hon trong céc diéu kién bao quan.

Nhin chung, & diéu kién nhiét d6 phong ché pham ding chit bao quan BHT c6 hiéu
luc gan nhu twong duong véi dau meé theo thdi gian, nhung & diéu kién lanh BHT lai
khong t6 ra hiéu qua bang dau me. Pic biét khi kép hop véi diéu kién c6 anh sang va
che sang thi su khac biét rd rang hon giita hai chit bao quan nay, cu thé cac ché pham
v6i BHT khi ¢ diéu kién che sang khong phat huy dugc dic tinh chdng oxy hoa manh
nhu trong diéu kién lanh - che sang hoat lyc cua ché phém dung chit bao quan la BHT

giam, thap hon so véi ché pham ding chét bao quan 14 dau me.

Cac hoat chét tir neem thuong khong bén nhanh chong bi phan huy mét hoat tinh
dudi tia UV, oxy, nhiét do, PH thay doi...Va dau thuc vat 1a mot trong nhirng chat c6
kha ning can quang va chong oxy hoa tét, chung dugc xem la chat lam 6n dinh cac
hoat chat. Do d6 xét vé lau dai dau me to ra hiéu qua hon han BHT.

Xét vé cac diéu kién bao quan ta thay diéu kién lanh — che sang la hiru hiéu nhit,
hoat lyc ctia ché pham giam thap nhat sau 2, 4 va 8 tuan so véi cac ché pham bao quan

& diéu kién nhiét do phong — sang, nhiét d6 phong — che sang va lanh — sang.

4.3 Két qua thir nghiém diu neem va dich chiét banh dau trén Artemia salina

Bang 4.13 Gia tri LCs; (%) ciia dau neem va DCBD déi véi Artemian salina sau 8
tuan bio quin
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Ché pham | Trudc bao Ché d6 bao quan
neem tho | quan (To) —Gpisrqs [ Nhietds | Lanh (3°C) - | Lanh (5°C)
phong - sang | phong — sang — che sang
che sang
Dau neem 0,523 0,972 0,776 0,753 0,655
Dich chiét 0,628 1,105 0,985 0,897 0,734
banh dau

Nhan xét: Két qua thir nghiém dau neem va dich chiét banh dau trén Artemia salina

cling tuwong tu nhu ngai gao:

Dau neem va dich chiét banh bao quan & nhiét dé phong — sang bi giam hoat tinh

manh nhat, cu thé LCs, d6i vSi Artemia salina tiang tir 0,523% dén 0,972% ( tuong

rng vai dau neem) va tang tir 0,628% dén 1,105% (twong tng vai dich chiét banh dau)

sau 8 tuan bao quan.

Nguoc lai, dau neem va dich chiét banh dau duoc bao quan & diéu kién lanh — che

sang la it giam hoat tinh nhat, chting t6 qua sy tang tri s6 LCse khong nhiéu: tir 0,523%

& thoi diém ban dau 1én 0,655% sau 8 tuan bao quan.

1.2

P-S

L-S

P-T
Ché dj bao quan

L-T O DN

O DCBD

Do thi 4.5 Gia tri LCs, d6i véi Artemia salina ciia dau neem va dich chiét banh

dau sau 8 tuan bao quan

Tuwong tu nhu thi nghiém trén ngai gao, nhirng thir nghiém trén Artemia saliana

dung dau neem va dich chiét banh dau dugc bao quan 8 tuan & 4 ché do bao quan khac



76

nhau cho thay ché do bao quan lanh — che sang van la téi nhat, kha nang gay chét dbi
tuong thi nghiém la hon so véi 3 diéu kién bao quan con lai: nhiét do phong — sang,
nhiét @6 phong — che sang, lanh — sang.

Nhu vay, qua nhitng thi nghiém so khei ta thay cac ché pham co ngudn gdc thao
moc rat kho bao quan do nhirng hoat chét sinh hoc rat nhay cam véi moi truong nén
rat dé bi phan huy lam giam hoat tinh ciia ché pham theo thoi gian. Bén canh do, nhiéu
nghién cau cho thy, ham luong azadirachtin, nimbin, salanin trong dau neem giam
dan theo thoi gian, sau 1 thang hoat tinh giam tir 1,55 — 0,85%, sau 4 thang hoat tinh
chi con 71,87% va sau 6 thang hoat tinh chi con khoang 36%.

Nhu ta biét, qua trinh oxy hoa phu thudc vao cc yéu té nhu:

- Hoat chat cac chat chong oxy hoa

- Nong do cac chat chong oxy hoa

- Ang sang va nhiét do

Do d6 viéc lua chon chét bao quan, néng do, diéu kién bdo quan la hét stic quan

trong quyét dinh hoat lyc ctia ché pham theo thoi gian.




Hinh 4.1 Au trang ngai gao chét sau 3 ngay xéng hoi

Hinh 4.3 Sau chét sau thi nghiém

Hinh 4.4 Ché pham dang theo déi
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Hinh 4.5 Sau 3 ngay xéng hoi

Hinh 4.6 Ngai gao bi bién dang sau khi bi xir Iy bang ché pham neem vién nén



Hinh 4.7 Ngai gao sau xi ly bj dinh trong kén

Hinh 4.8 Ngai gao chét ¢ gian doan nhéng
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Hinh 4.9 Artemia salina truéc khi xir ly Hinh 4.10 Artemia salina chét sau

48 gior xir ly

Chuong 5
KET LUAN VA PE NGHI

5.1 Két luan

- Xéac dinh dugc nhirng chi tiéu co ban nhu Ph, hé s6 nhot, d6 khac xa, chi s6 xa
phong hoa, chi sé iod, ham luong lipid tong, ham luong dudng tong va dam tong sé
trong dau neem. Két qua cho thay dau neem Viét Nam co ban gan gidng véi dau neem
An Do, ham luong lipid tong trong dau neem la 84% cao hon trong 14, banh dau va
nhan hat neem. Nguoc lai, ham luong dudng tong va dam tong sé trong dau neem thap
hon nhiéu so véi trong 14, banh dau va nhan hat neem.

- Xéc dinh dugc thanh phan cac axit béo trong dau neem. Ta thay ham lugng axit
béo khong no cao (chiém dén 60%), trong cac axit béo khong no nay thi chu yéu la
axit oleic con lai la axit linoleic va linolenic. 40% con lai la cac axit béo no trong do
phan 16n la axit stearic va palmitic, axit mistiric, lauric va captic chi chiém mot phan
rat nho tuong tng 1a 2,1; 0,32 va 0,38%.
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- Qua nhitng thtr nghiém sinh hoc trén ngai gao dung ché pham neem vién nén voi
20 cong thire bao quan khac nhau sau 2, 4 va 8 tuan bao quan, ta thay:

* Ché pham khéng dung chat bao quan c6 hoat tinh giam nhanh va thap hon nhiéu
so véi ché pham co dung chat bao quan.

* Ché pham dung duoc bao quan ¢ diéu kién lanh (5°) két hop che sang con gii
duoc hoat lyc cao nhat, ké tiép 1a ché pham & diéu kién lanh — sang, nhiét ¢6 phong —
che sang, hoat lyc con thap nhat 1a ché pham bao quan & nhiét d6 phong - sang. O
cong thirc s6 12 ché pham duoc baoquan sau 8 tuan (dau me 3% lanh — che sang) hiéu
luc gay chét ngai gao 1a 78,3% con ché pham ciing dung dau me 3% lam chét bao quan
nhung bao quan ¢ nhiét do phong — sang, nhiét 6 phong — che sang va lanh — sang c6
hiéu luc gay chét thap hon tuong tng 1a 61,7; 65 va 71,7%.

* Gitra chat bao quan BHT va dau me thi dau me to ra ¢6 hiéu qua on dinh hon
nhat 1a & diéu kién lanh. Khi & nhiét d6 phong thi cac ché pham dugc bao quan voi
BHT gitr dugc hoat tinh tét , nhung & diéu kién lanh thi lai giam hoat luc nhiéu hon
ché pham dung dau mé. Nén két hop vai nhan dinh phia trén ta nén chon dau mé lam
chat bao quan ché pham nay. Giira hai nong nong d6 dau me 3 va 5% thi ché pham
dung chat bao quan 1a dau me 5% c6 hiéu luc 6n dinh hon theo thoi gian.

- Xac dinh duoc LDs, ciia Artemia salina bang dau neem va dich chiét banh dau

- Thir nghiém trén Artemia salina bang dau neem va dich chiét banh dau cho thay
két qua tuwong tu nhu trén vé cac ché d6 bao quan. LCs, cia Artemia salina v6i dau
neem va dich chiét banh diu cao nhét bao quan sau 8 tuan I 1,105 (dich chiét banh
dau bao quan & nhiét d6 phong - sang) tng véi LDsy ban dau 13 0,628 va thp nhat 13
0,655 (dﬁu neem dugc bao quan & diéu kién lanh — che sang) voi LDsg ban dau 1a
0,523.

Tom lai, budc dau nghién ctru cac ché do bao quan ché pham neem vién nén dé
phong trir con trung hai kho ta thay chat bao quan 1a dau mé 5% két hop véi diéu kién
bao quan lanh — che sang 1a thich hop nhét.

5.2 D¢ nghi

Vi két qua nghién ctru bude dau van con nhiéu han ché chung t6i c6 nhitng dé nghi
sau:

- Tiép tuc nghién ctru va cai tién cac k¥ thuat bao quan dé 6n dinh hon nita hiéu luc

ctia ché pham theo thoi gian.
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- Thir nghiém bao quan ché pham véi nhitng chét bao quan khéc.

- Tiép tuc nghién ctru bao quan ché pham & thdi gian 1au hon. It nhét kéo dai thoi gian

bao quan dén sau thang hoic hon nira.

- Nghién ctru xay dung quy trinh chuan kiém tra doc tinh ctia hoat chat tir neem va céc

ché phdm neem trén Artemia salina nham dap Gmg nhu cAu danh gig hiéu lyc ché phdm

theo tiéu chi tiét kiém thoi gian, chi phi va dé thuc hién.
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Bang 1: Thong ké hiéu lwc giy chét ngai gao ciia ché phim neem dwoc bio quan sau 2 tudn véi

BHT 3%
One-Way Analysis of Variance
Data: B3T1.TLC
Level codes: B3T1.nt
Labels:
Means plot: LSD Confidence level: 95  Range test: Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 316.66667 3 105.55556 16.889 .0008
Within groups 50.00000 8  6.25000

Total (corrected) 366.66667 11
0 missing value(s) have been excluded.

Table of means for B3T1.TLC by B3T1.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

78.333333 1.6666667 1.4433757 75.979119 80.687548
86.666667 1.6666667 1.4433757 84.312452 89.020881
90.000000 .0000000 1.4433757 87.645786 92.354214
91.666667 1.6666667 1.4433757 89.312452 94.020881

A wWN -
wWwww

Total 12 86.666667 .7216878 .7216878 85.489560 87.843774

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

78.333333 *
86.666667 *
90.000000 **
91.666667 *

A wWwN -
wWwww

contrast difference
1-2 -8.33333 *
1-3 -11.6667 *
1-4 -13.3333 *
2-3 -3.33333

2-4 -5.00000 *
3-4 -1.66667

* denotes a statistically significant difference.
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Bang 2: Thong ké hiéu lwc giy chét ngai gao ciia ché phim neem dwoc bio quan sau 4 tudn véi

BHT 3%
One-Way Analysis of Variance
Data: B3T2.tlc
Level codes: B3T2.nt
Labels:
Means plot: LSD Confidence level: 95 Range test: Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 47291667 3 157.63889 25.222 .0002
Within groups 50.00000 8  6.25000

Total (corrected) 522.91667 11

0 missing value(s) have been excluded.

06-24-06 01:08 Y GO PY TOOLS bY QUIT P
PROCESS  STATGRAPHICS Vers.7.0 Y (F6) PY (F10) bY (Esc) b

Table of means for B3T2.tlc by B3T2.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

63.333333 1.6666667 1.4433757 60.979119 65.687548
60.000000 .0000000 1.4433757 57.645786 62.354214

68.333333 1.6666667 1.4433757 65.979119 70.687548
76.666667 1.6666667 1.4433757 74.312452 79.020881

A wWwN -
wWwww

Total 12 67.083333 .7216878 .7216878 65.906226 68.260440

Multiple range analysis for B3T2.tlc by B3T2.nt

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

60.000000 *
63.333333 *
68.333333 *
76.666667 *

wWwww

ontrast difference
2 3.33333
3 -5.00000 *
4 -13.3333 *
-3 -8.33333 *
4 -16.6667 *
4 -8.33333 *

* denotes a statistically significant difference.
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Bang 3: Thong ké hiéu lwc giy chét ngai gao ciia ché phim neem dwoc bio quan sau 8 tudn véi

BHT 3%
One-Way Analysis of Variance
Data: B3T3.tlc
Level codes: B3T3.nt
Labels:
Means plot: LSD Confidence level: 95  Range test: Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 291.66667 3 97.222222 5.833 .0206
Within groups 133.33333 8 16.666667

Total (corrected) 425.00000 11
0 missing value(s) have been excluded.
06-24-06 01:12 Y GO PY TOOLS PY QUIT b

PROCESS  STATGRAPHICS Vers.7.0 Y (F6) bY (F10) PY (Esc) b
Table of means for B3T3.tlc by B3T3.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

56.666667 1.6666667 2.3570226 52.822251 60.511083
60.000000 2.8867513 2.3570226 56.155584 63.844416
63.333333 1.6666667 2.3570226 59.488917 67.177749
70.000000 2.8867513 2.3570226 66.155584 73.844416

A wN
wWwww

Total 12 62.500000 1.1785113 1.1785113 60.577792 64.422208

Multiple range analysis for B3T3.tlc by B3T3.nt

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

56.666667 *
60.000000 *
63.333333 **
70.000000 *

wWwww

contrast difference
1-2 -3.33333
1-3 -6.66667
1-4 -13.3333 *
2-3 -3.33333
2-4 -10.0000 *
3-4 -6.66667

* denotes a statistically significant difference.
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Bang 4: Thong ké hiéu lwc giy chét ngai gao ciia ché phAm neem dwoc bio quan sau 2 tudn véi

BHT 5%
One-Way Analysis of Variance
Data: B5T1.tlc
Level codes: B5T1.nt
Labels:
Means plot: LSD Confidence level: 95  Range test: Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 206.25000 3 68.750000 8.250 .0079
Within groups 66.66667 8  8.333333

Total (corrected) 27291667 11
0 missing value(s) have been excluded.

06-24-06 01:16 Y GO PY TOOLS bPY QUIT b

PROCESS  STATGRAPHICS Vers.7.0 Y (F6) PY (F10) PY (Esc)

Table of means for B5T1.tlc by B5T1.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

81.666667 1.6666667 1.6666667 78.948254 84.385079
86.666667 1.6666667 1.6666667 83.948254 89.385079
91.666667 1.6666667 1.6666667 88.948254 94.385079
91.666667 1.6666667 1.6666667 88.948254 94.385079

A wN
wWwww

Total 12 87.916667 .8333333 .8333333 86.557460 89.275873

Multiple range analysis for B5T1.tlc by B5T1.nt

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

81.666667 *
86.666667 **
91.666667 *
91.666667 *

wWwww

ontrast difference
2 -5.00000
3 -10.0000 *
4 -10.0000 *
-3 -5.00000
4 -5.00000
4 0.00000

* denotes a statistically significant difference.
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Bang 5: Thong ké hiéu lrc giy chét ngai gao ciia ché phAm neem dwoc bio quan sau 4 tudn véi

BHT 5%
One-Way Analysis of Variance
Data: B5T2.tlc
Level codes: B5T2.nt
Labels:
Means plot: LSD Confidence level: 95  Range test: Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 491.66667 3 163.88889 13.111 .0019
Within groups 100.00000 8 12.50000

Total (corrected) 591.66667 11

0 missing value(s) have been excluded.

06-24-06 01:19 Y GO PY TOOLS PY QUIT b

PROCESS  STATGRAPHICS Vers.7.0 Y (F6) bPY (F10) PY (Esc) b

Table of means for B5T2.tlc by B5T2.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

70.000000 2.8867513 2.0412415 66.670638 73.329362
76.666667 1.6666667 2.0412415 73.337305 79.996028
83.333333 1.6666667 2.0412415 80.003972 86.662695
86.666667 1.6666667 2.0412415 83.337305 89.996028

A wWwN -
wWwww

Total 12 79.166667 1.0206207 1.0206207 77.501986 80.831348

Multiple range analysis for B5T2.tlc by B5T2.nt

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

70.000000 *
76.666667 **
83.333333 **
86.666667 *

A~ wWwN
wWwww

ontrast difference
2 -6.66667
3 -13.3333 *
4 -16.6667 *
-3 -6.66667
4 -10.0000 *
4 -3.33333

* denotes a statistically significant difference.
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Bang 6: Thong ké hiéu lwc giy chét ngai gao ciia ché phAm neem dwoc bio quan sau 8 tudn véi

BHT 5%
One-Way Analysis of Variance
Data: B5T3.tlc
Level codes: B5T3.nt
Labels:
Means plot: LSD Confidence level: 95  Range test: Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 39.58333 3 13.194444 373 7752
Within groups 283.33333 8 35.416667

Total (corrected) 322.91667 11

0 missing value(s) have been excluded.

06-24-06 01:23 Y GO PbY TOOLS PY QUIT P
PROCESS  STATGRAPHICS Vers.7.0 Y (F6) PY (F10) bY (Esc) b

Table of means for B5T3.tlc by B5T3.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

61.666667 1.6666667 3.4359214 56.062516 67.270818
65.000000 2.8867513 3.4359214 59.395849 70.604151
66.666667 3.3333333 3.4359214 61.062516 72.270818
65.000000 5.0000000 3.4359214 59.395849 70.604151

A wN -
wWwww

Total 12 64.583333 1.7179607 1.7179607 61.781258 67.385409

Multiple range analysis for B5T3.tlc by B5T3.nt

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

61.666667 *
65.000000 *
65.000000 *
66.666667 *

Wb NP
wWwww

ontrast difference
2 -3.33333
3 -5.00000
4 -3.33333
-3 -1.66667
4 0.00000
4 1.66667

* denotes a statistically significant difference.
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Bang 7: Thong ké hiéu lrc giy chét ngai gao cua ché phim dwoc bio quin sau 2 tuin

voi dau me 3%
One-Way Analysis of Variance

Data: M3T1.tlc
Level codes: M3T1.nt
Labels:

Means plot: LSD Confidence level: 95  Range test; Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 333.33333 3 11111111 26.667 .0002
Within groups 33.33333 8  4.16667

Total (corrected) 366.66667 11
0 missing value(s) have been excluded.

06-24-06 01:28 Y GO PY TOOLS PY QUIT P
PROCESS  STATGRAPHICS Vers.7.0 Y (F6) bY (F10) PY (Esc) b

Table of means for M3T1.tlc by M3T1.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

81.666667 1.6666667 1.1785113 79.744459 83.588875
85.000000 .0000000 1.1785113 83.077792 86.922208
91.666667 1.6666667 1.1785113 89.744459 93.588875
95.000000 .0000000 1.1785113 93.077792 96.922208

A~ wN
wWwww

Total 12 88.333333 5892557 5892557 87.372229 89.294437

Multiple range analysis for M3T1.tlc by M3T1.nt

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

81.666667 *
85.000000 *
91.666667 *
95.000000 *

A~ wWwN
wWwww

ontrast difference
2 -3.33333
3 -10.0000 *
4 -13.3333 *

-3 -6.66667 *
4 -10.0000 *
4 -3.33333

* denotes a statistically significant difference.
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Biing 8: Théng ké hiéu lwrc giy chét ngai gao ciia ché phim neem dwgc bio quin sau 4

tudn véi ddu meé 3%
One-Way Analysis of Variance

Data: M3T2.tlc
Level codes: M3T2.nt
Labels:

Means plot: LSD Confidence level: 95  Range test: Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 1016.6667 3 338.88889 18.074 .0006
Within groups 150.0000 8 18.75000

Total (corrected) 1166.6667 11

0 missing value(s) have been excluded.

06-24-06 01:31 Y GO PY TOOLS PY QUIT P
PROCESS  STATGRAPHICS Vers.7.0 Y (F6) PY (F10) bY (Esc) b

Table of means for M3T2.tlc by M3T2.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

66.666667 1.6666667 2.5000000 62.589048 70.744285
68.333333 1.6666667 2.5000000 64.255715 72.410952
85.000000 2.8867513 2.5000000 80.922381 89.077619
86.666667 3.3333333 2.5000000 82.589048 90.744285

A~ wN
wWwww

Total 12 76.666667 1.2500000 1.2500000 74.627857 78.705476

Multiple range analysis for M3T2.tlc by M3T2.nt

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

66.666667 *
68.333333 *
85.000000 *
86.666667 *

A~ wWwN
wWwww

ontrast difference
2 -1.66667
3 -18.3333 *
4 -20.0000 *
-3 -16.6667 *
4 -18.3333 *
4 -1.66667

* denotes a statistically significant difference.
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Bang 9: Thong ké hiéu Ic giy chét ciia ché pham neem dwogc bao quan sau 8 tuin voéi

dau mé 3%
One-Way Analysis of Variance

Data: M3T3.tlc
Level codes: M3T3.nt
Labels:

Means plot: LSD Confidence level: 95  Range test; Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 491.66667 3 163.88889 8.741 .0066
Within groups 150.00000 8 18.75000

Total (corrected) 641.66667 11
0 missing value(s) have been excluded.

06-24-06 01:34 Y GO PY TOOLS PY QUIT P
PROCESS  STATGRAPHICS Vers.7.0 Y (F6) bY (F10) PY (Esc) b

Table of means for M3T3.tlc by M3T3.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

61.666667 1.6666667 2.5000000 57.589048 65.744285
65.000000 2.8867513 2.5000000 60.922381 69.077619
71.666667 1.6666667 2.5000000 67.589048 75.744285
78.333333 3.3333333 2.5000000 74.255715 82.410952

A~ wN
wWwww

Total 12 69.166667 1.2500000 1.2500000 67.127857 71.205476

Multiple range analysis for M3T3.tlc by M3T3.nt

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

61.666667 *
65.000000 **
71.666667 **
78.333333 *

A~ wWwN
wWwww

ontrast difference
-3.33333
-10.0000 *
-16.6667 *
-6.66667
-13.3333 *
-6.66667

* denotes a statistically significant difference.
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Biang 10: Thong ké hi¢u lue giy chét ngai gao ciia ché phdm neem dwoge bao quan sau 2
tuan v4i dau me 5%
One-Way Analysis of Variance

Data: M5T1.tlc
Level codes: M5T1.nt
Labels:

Means plot: LSD Confidence level: 95  Range test; Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 56.25000 3 18.750000 1.286 .3437
Within groups 116.66667 8 14.583333

Total (corrected) 172.91667 11
0 missing value(s) have been excluded.

06-24-06 01:38 Y GO PY TOOLS PY QUIT P
PROCESS  STATGRAPHICS Vers.7.0 Y (F6) bY (F10) PY (Esc) b

Table of means for M5T1.tlc by M5T1.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

83.333333 1.6666667 2.2047928 79.737212 86.929455
83.333333 1.6666667 2.2047928 79.737212 86.929455
86.666667 3.3333333 2.2047928 83.070545 90.262788
88.333333 1.6666667 2.2047928 84.737212 91.929455

A~ wN
wWwww

Total 12 85.416667 1.1023964 1.1023964 83.618606 87.214728

Multiple range analysis for M5T1.tlc by M5T1.nt

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

83.333333
83.333333
86.666667
88.333333

A~ wWwN
wWwww
* % %

ontrast difference
2 0.00000
3 -3.33333
4 -5.00000
-3 -3.33333
4 -5.00000
4 -1.66667

* denotes a statistically significant difference.
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Bang 11: Thong ké hi¢u lue gdy chét ngai gao cua ché pham neem dwgc bao quéan sau 4
tuan v4i dau me 5%
One-Way Analysis of Variance

Data: M5T2.tlc
Level codes: M5T2.nt
Labels:

Means plot: LSD Confidence level: 95  Range test: Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 656.25000 3 218.75000 26.250 .0002
Within groups 66.66667 8  8.33333

Total (corrected) 72291667 11
0 missing value(s) have been excluded.

06-24-06 01:50 Y GO PY TOOLS PY QUIT P
PROCESS  STATGRAPHICS Vers.7.0 Y (F6) bY (F10) PY (Esc) b

Table of means for M5T2.tlc by M5T2.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

68.333333 1.6666667 1.6666667 65.614921 71.051746
73.333333 1.6666667 1.6666667 70.614921 76.051746
83.333333 1.6666667 1.6666667 80.614921 86.051746
86.666667 1.6666667 1.6666667 83.948254 89.385079

A~ wN
wWwww

Total 12 77.916667 .8333333 .8333333 76.557460 79.275873

Multiple range analysis for M5T2.tlc by M5T2.nt

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

68.333333 *
73.333333 *
83.333333 *
86.666667 *

A~ wWwN
wWwww

contrast difference
1-2 -5.00000

1-3 -15.0000 *
1-4 -18.3333 *
2-3 -10.0000 *
2-4 -13.3333 *
3-4 -3.33333

* denotes a statistically significant difference.
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Bang 12: Théng ké hiéu lwc giy chét ngai gao ciia ché phAm neem dwoc bao quan sau 8 tudn véi
dau meé 5%

One-Way Analysis of Variance

Data: M5T3.tlc
Level codes: M5T3.nt
Labels:

Means plot: LSD Confidence level: 95  Range test: Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 57291667 3 190.97222 18.333 .0006
Within groups 83.33333 8 10.41667

Total (corrected) 656.25000 11
0 missing value(s) have been excluded.

06-24-06 01:51 Y GO PY TOOLS PY QUIT P
PROCESS  STATGRAPHICS Vers.7.0 Y (F6) bY (F10) bY (Esc) b

Table of means for M5T3.tlc by M5T3.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

61.666667 1.6666667 1.8633900 58.627389 64.705944
68.333333 1.6666667 1.8633900 65.294056 71.372611
75.000000 .0000000 1.8633900 71.960722 78.039278

80.000000 2.8867513 1.8633900 76.960722 83.039278

A wWwN -
wWwww

Total 12 71.250000 .9316950 .9316950 69.730361 72.769639

Multiple range analysis for M5T3.tlc by M5T3.nt

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

61.666667 *
68.333333 *
75.000000 *
80.000000 *

A~ wWwN
wWwww

ontrast difference
2 -6.66667 *
3 -13.3333 *
4 -18.3333 *

-3 -6.66667 *
4 -11.6667 *
4 -5.00000

* denotes a statistically significant difference.
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Bang 13: Théng ké hiéu lwc gay chét ngai gao cia ché phim neem dwoc bao quan sau 2 tudn
khong dung chat bdo quan
One-Way Analysis of Variance

Data: DCl1.tlc
Level codes: DC1.nt
Labels:

Means plot: LSD Confidence level: 95  Range test: Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 122.91667 3 40.972222 2.185 .1676
Within groups 150.00000 8 18.750000

Total (corrected) 272.91667 11
0 missing value(s) have been excluded.

06-24-06 01:53 Y GO PY TOOLS bY QUIT b
PROCESS  STATGRAPHICS Vers.7.0 Y (F6) bY (F10) bY (Esc) b

Table of means for DC1.tlc by DC1.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

70.000000 2.8867513 2.5000000 65.922381 74.077619
76.666667 1.6666667 2.5000000 72.589048 80.744285
73.333333 3.3333333 2.5000000 69.255715 77.410952
78.333333 1.6666667 2.5000000 74.255715 82.410952

A wN
wWwww

Total 12 74.583333 1.2500000 1.2500000 72.544524 76.622143

Multiple range analysis for DC1.tlc by DC1.nt

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

70.000000
73.333333
76.666667
78.333333

AN W
wWwww
* %k X o

contrast difference
1-2 -6.66667
1-3 -3.33333
1-4 -8.33333
2-3 3.33333
2-4 -1.66667
3-4 -5.00000

* denotes a statistically significant difference.
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Bang 14: Théng ké hiéu lwc giy chét ngai gao cia ché phim neem dwoc bao quan sau 4 tudn
khong dung chat bdo quan
One-Way Analysis of Variance

Data: DC2.tlc

Level codes: DC2.nt
Labels:

Means plot: LSD

Confidence level: 95  Range test: Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

572.91667 3 190.97222 8.333 .0076
183.33333 8 22.91667

Between groups
Within groups

Total (corrected) 756.25000 11

0 missing value(s) have been excluded.

06-24-06 01:55
PROCESS

Y GO PY TOOLS bPY QUIT b
STATGRAPHICS Vers.7.0 Y (F6) PY (F10) PY (Esc) b

Table of means for DC2.tlc by DC2.nt

Stnd. Error Stnd. Error 95 % LSD

Level Count  Average (internal) (pooleds) intervals for mean

51.666667
58.333333
65.000000
70.000000

A wN
wWwww

1.6666667
3.3333333
2.8867513
2.8867513

2.7638540
2.7638540
2.7638540
2.7638540

47.158689
53.825356
60.492023
65.492023

56.174644
62.841311
69.507977
74.507977

Total 12 61.250000 1.3819270 1.3819270 58.996011 63.503989

Multiple range analysis for DC2.tlc by DC2.nt

Method: 95 Percent Duncan

Level Count  Average Homogeneous Groups
1 3 51.666667 *

2 3 58.333333 **

3 3 65.000000 **

4 3 70.000000 *

contrast difference
1-2 -6.66667
1-3 -13.3333 *
1-4 -18.3333 *
2-3 -6.66667
2-4 -11.6667 *
3-4 -5.00000

* denotes a statistically significant difference.
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Bang 15: Théng ké hiéu lwc giy chét ngai gao ciia ché phAm neem dwoc bao quan sau 8 tuin

khong ding chit bio quan
One-Way Analysis of Variance

Data: DC3.tlc
Level codes: DC3.nt
Labels:

Means plot: LSD Confidence level: 95  Range test: Duncan

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 606.25000 3 202.08333 10.778 .0035
Within groups 150.00000 8 18.75000

Total (corrected) 756.25000 11

0 missing value(s) have been excluded.

06-24-06 01:56 Y GO PY TOOLS bPY QUIT b

PROCESS  STATGRAPHICS Vers.7.0 Y (F6) bY (F10) PY (Esc) b

Table of means for DC3.tlc by DC3.nt

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

50.000000 2.8867513 2.5000000 45.922381 54.077619
48.333333 3.3333333 2.5000000 44.255715 52.410952
63.333333 1.6666667 2.5000000 59.255715 67.410952
63.333333 1.6666667 2.5000000 59.255715 67.410952

A wN
wWwww

Total 12 56.250000 1.2500000 1.2500000 54.211191 58.288809

Multiple range analysis for DC3.tlc by DC3.nt

Method: 95 Percent Duncan
Level Count  Average Homogeneous Groups

48.333333 *
50.000000 *
63.333333 *
63.333333 *

wWwww

contrast difference
1-2 1.66667

1-3 -13.3333 *
1-4 -13.3333 *
2-3 -15.0000 *
2-4 -15.0000 *
3-4 0.00000

* denotes a statistically significant difference.
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