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Linh vue k§ thuit duoe dé cap

Sang ché dé cap dén ché phém chtra chit tao chelat va dau vé hat diéu
chua dugc xur ly nhiét (CNSL), va ché phém dau vo hat didu chua dugc xur ly
nhiét va thic dn chan nuoi st dung ché pham nay. Sang ché ciing dé cap dén
phuong phép wc ché phan tng decarboxyl hoa cua axit anacardic trong dau vo
hat diéu chua duoc xu ly nhiét, bao g@)m viée bo sung chéat tao chelat vao dau vo

hat diéu chua duoc xtr Iy nhiét.

Tinh trang ki thuat ciia sang ché

Dau vo hat diéu 1a cht long dang dau cé trong vo hat cta qua diéu thu
dugc tur cay diéu (Anacardium occidentale L.). Dau vo hat diéu chu yéu bao
gbm céc ché pham cua no, axit anacardic, cardanol, cardol va metylcardol.

Phuong phap diéu ché dau vo hat didu bao gém qué trinh gia nhiét va
qua trinh chiét bang dung moi. Thong thuong, dau vo hat diéu duge xi ly nhiét
bdi ngudi cung cép hat didu dé chuyén doi axit anacardic thanh cardanol cho
viéc st dung.

Diéu nay la do dau v6 hat diéu chua duoc xu ly nhiét ¢6 kha néng gay ra
su decarboxyl hoa axit anacardic trong ché pham cta né & nhiét do phong va cé
thé tao bot trong qua trinh van chuyén. Dau vo hat diéu chua duoc xur ly nhiét bi
dong ran va mét trang thai long ¢ nhiét do khoang 20°C va do d6 van chuyén
khong dé& dang. Do nhiing nguyén nhan nay, diu vo hat didu chua dugc xur ly
nhiét c6 han ché 16n trong viéc van chuyén, do do6 can tr¢ viée st dung cong

nghiép hon nira.
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Cac tai lidu sang ché 1 dén 3 mé 14 viée st dung san pham cong nghiép.
Tat ca cac sang ché nay dung dau vo hat diéu da duoc gia nhiét.

Céc tai liéu sang ché 4 dén 6 mo ta viée su dung dau voé hat diéu chua
duogc xr Iy nhiét va axit anacardic 1a ché phém dau vo hat diéu, cho su ung dung
vao thirc an chan nudi. Do han ché vé do 6n dinh va viéc van chuyén nhu néu
trén, nhiéu thach thtc ton tai bao gdm cac thach thtre vé kinh té va vat ly. Mac
du céac tai liéu sang ché 4 dén 6 md ta viéc st dung dau vo hat diéu chua duoc
xtr Iy nhiét nhung cac sang ché nay chua tap trung cai thién do 6n dinh va kha
ning van chuyén.

Do d6, dd va dang c6 su doi hoi tim kiém phuong phéap dé lam 6n dinh
dau v hat diéu chua duoc xu ly nhiét cho phép chung van chuyén dé dang.

Tai liéu sang ché 7 mé ta phuong phap dé lam 6n dinh axit anacardic
bang céach tron 1an alkali véi dau vé hat didu chira axit anacardic. Tuy nhién,
sang ché khong mé ta viéc bd sung chat tao chelat nhu chat chelat axit hitu co va
chét chelat axit phosphoric dé dau vo hat diéu lam 6n dinh axit anacardic. Sang
ché khéng mo ta viée bd sung chat mang vo co dé dau vo hat diéu chua duoc xur
ly nhiét bao gém chit tao chelat dé ngan ngua su hoa rin & nhiét do khoang
20°C.

Tai liéu trich dan

Tai liéu sang ché
Tai liéu sang ché 1: JP 2008-144171 A
Tai lidu sang ché 2: JP 2006-111839 A
Tai liéu sang ché 3: JP 2003-252893 A
Tai lidu sang ché 4: JP 2003-238400 A
Tai lidu sang ché 5: JP 2001-151675 A
Tai liéu sang ché 6: JP 8-231410 A
Tai lidu sang ché 7: JP 2010-88363 A
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Ban chat k§ thuit ciia sang ché

Muc dich cta sang ché la dé xudt phuong phap tao dau vo hat diéu chua
duge xir Iy nhiét, cu thé axit anacardic 1a ché pham dau vé hat diéu, duoc van
chuyén dé dang ma khéng co su decarboxyl hoa. Sang ché con dé xudt phuong
phép tao dau vo hat didu chua dugc xir ly nhiét bi déng rin ¢ nhiét do khoang
20°C dugc van chuyén d& dang tham chi & nhiét do thap hon.

Théng qua nghién ctru sau rong cia ho dé giai quyét céc van dé néu trén,
c4c tac gia sang ché phat hién ra ring viée bd sung chét tao chelat vao dau vo hat
didu chua duoc xir ly nhiét cho phép Grc ché su decarboxyl hoa axit anacardic.

Céc tac gia sang ché ciing phat hién ra rang viée bd sung chat tao chelat
va sau dé chét mang v6 co nhu silic vao dau vo hat diéu chua dugc xu ly nhiét
cho phép dau vo hat diéu chua duoc xr Iy nhiét ¢6 thé van chuyén duoc ma
khong déng rén tham chi ¢ nhiét do bang hodc thap hon khoang 20°C.

Theo cach nay cac tac gia sang ché da tao ra sang ché.

Cu thé hon, sang ché dé xuét:

(1) ché pham chira chit tao chelat va diu vo hat didu chua duoc xur ly
nhiét;

(2) ché pham theo (1), trong d6 chat chelat 1a chit chelat axit hitu co,
chat chelat mudi axit hiru co, chét chelat axit phosphoric, chét chelat phosphat,
chét chelat axit amino polycarboxylic, chat chelat amino polycarboxylat, chét
chelat axit phosphonic, chét chelat phosphonat, chét chelat axit amino trung tinh,
chét chelat aluminosilic, hodc chét chelat polyme;

(3) ché pham theo (2), trong dé chét chelat axit hitu co va chit chelat
mudi axit hiru co 13 axit xitric hodc mudi cua nd, axit malic hodc mudi cla no,
axit tartaric hoic mudi ctia né, axit succinic hoic muédi ctia nod, axit propionic
hodc mudi cua noé, axit gluconic hodc mudi clia nd, axit oxalic hodc mudi cia no,

hodc axit glycolic hoac muodi cua no;
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(4) ché pham theo (3), trong dé chét chelat 1 axit xitric, axit malic, hodc
axit tartaric ;

(5) ché pham theo (2), trong do6 chét chelat axit phosphoric va chat chelat
phosphat 1a axit orthophosphoric hodc mudi cta né, axit pyrophosphoric hoac
mudi ctia no, axit tripoly phosphoric hodc mudi ctia né, axit tetrapolyphosphoric
hodc mudi ctia no, axit hexametaphosphoric hodc mudi ctia né, hodc axit phytic
hodc mudi cua nd;

(6) ché pham theo (5), trong do6 chét chelat 1a axit orthophosphoric hodc
mudi cta no;

(7) ché pham theo (2), trong d6 chat chelat axit amino polycarboxylic va
chat chelat amino polycarboxylat 1a axit etylendiamin tetraaxetic hodc mubi cta
nd, axit etylendiamin diaxetic hodc mudi cta no, axit hydroxyetyl etylendiamin
tetraaxetic hodc mudi cia nd, axit dietylentriamin pentaaxetic hoic mudi cia no,
axit nitrilotriaxetic hodc mudi ctua no, axit trictylentetraamin hexaaxetic hodc
mubi ctia nd, axit dicarboxymetyl glutamin hexaaxetic hodc mudi cia nd, mudi
tetranatri cua axit dicarboxymetyl glutamic, hoac dihydroxymetyl glyxin;

(8) ché pham theo (7), trong do chat chelat 13 axit etylendiamin
tetraaxetic;

(9) ché pham theo (2), trong d6 chét chelat axit amino trung tinh la
glyxin, alanin, leuxin, xystein, metionin, asparagin, hodc glutamin;

(10) ché pham theo (9), trong dé chat chelat 1a glyxin;

(11) ché pham theo (2), trong dé chat chelat aluminosilic 1a zeolit;

(12) ché pham theo (2), trong do6 chét chelat polyme la axit polyacrylic,
axit polymaleic, hoac axit copolyme acrylic va axit maleic;

(13) ché pham theo bat ky mot trong s6 (1) dén (12), trong dé luong chat
chelat 1a bang hodc 16n hon 0,05% theo khdi lugng dua vao khéi luong dau vo

hat diéu;
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(14) ché pham dau vo hat diéu dang 16ng chua duoc xir Iy nhiét chta ché
pham theo bét ky trong s6 (1) dén (13) va chét mang vo co;

(15) ché pham dau vo hat diéu dang long chua duge xu ly nhiét theo
(14), trong do6 chat mang vé co la silic;

(16) thitc an chan nudi chira diu vo hat diéu chua duoc xu ly nhiét, chta
ché pham theo diém bét ky trong s6 (1) dén (13) va/hodc ché pham dau vo hat
didu chua duoc xur 1y nhiét theo (14) hodc (15);

(17) phuong phép trc ché phan ting decarboxyl héa axit anacardic trong
dau vé hat diéu chua dugc xir ly nhigt, chira dau v6 hat didu chua duge xt 1y
nhiét dugc bd sung chét tao chelat;

(18) phuong phap san xuat ché phdm dau vo hat diéu chua dugc xur ly
nhiét theo (14) hoéck(IS), chtra hdn hop chat tao chelat va chét mang v6 co va
sau d6 tron 1an hon hop cua chat chelat va chét mang vo co v4i dau vo hat diéu
chua dugc xur ly nhiét; va

(19) phuong phéap tc ché phan tng decarboxyl hoa axit anacardic, bao
gém viéc bo sung chét tao chelat vao axit anacardic.

Hiéu qua cua séng ché

Viéc bd sung chét tao chelat vao diu vo hat diéu chua dugc xir ly nhiét
cho phép trc ché su decarboxyl hoa axit anacardic 1a ché pham dau v6 hat diéu
chua duoc xu Iy nhiét. Viée bod sung chét mang v6 co vao hon hop dau vo hat
diéu chua duogc xtr 1y nhiét va chét chelat cho phép uc ché su déng ran dau vo
hat diéu chua dugc xtr Iy nhi¢t 6 nhiét do khoang 20°C. Nhimng viéc nay tao didu
kién thuan loi cho viéc s dung trong céng nghiép cua dau vo hat didu chua

duoc xur ly nhiét.

Mo ta van tat cac hinh vé

Fig.1 minh hoa su tic ché phan tng decarboxyl héa trong dau vo hat diéu
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chua dugc xur ly nhiét khi 2% hoac 10% theo khoi lvong axit xitric, 2% hoac
10% theo khéi luong axit malic, hodic 2% hodc 10% theo khoi luong axit tartaric
da duogc st dung. Cac biéu do dang cot, nhu céc biéu dd trong cac hinh vé sau,
thé hién tir trén xuéng cardanol 15:1, cardanol 15:2, cardanol 15:3, axit
anacardic 15:1, axit anacardic 15:2, va axit anacardic 15:3;

Fig.2 minh hoa su tic ché phan tmg decarboxyl hoa trong dau vo hat diéu
chua duoc xur ly nhiét khi 10% theo khdi lugng axit phosphoric hoac Natri
hydro phosphat da dugc st dung;

Fig.3 minh hoa su tic ché phan tmg decarboxyl hoa trong dau v6 hat diéu
chua dugc xr Iy nhiét khi 1 hodc 5% theo khdi lugng BEDTA da dugc stir dung;

Fig.4 minh hoa su tic ché phan tmg decarboxyl hoa trong dau vo hat diéu
chua duogc xtr Iy nhiét khi 1 hodc 10% theo khdi luong glyxin da dugc str dung;

Fig.5 minh hoa su trc ché phan tmg decarboxyl hoa trong dau vo hat diéu
chua duoc xr Iy nhiét khi 1 hodc 10% theo khdi luong zeolit da dugc str dung;

Fig.6 minh hoa su tc ché phan timg decarboxyl hoa trong dau vo hat didu
chua duoc xur Iy nhiét khi 2% hodc 10% theo khoi lugng axit xitric da dugc su
dung;

Fig.7 minh hoa su trc ché phan tng decarboxyl hoa trong ché phdm dau
v6 hat diéu chua duoc xt Iy nhiét khi 10% theo khéi luong axit phosphoric hoac
Natri hydro phosphat da duoc str dung;

Fig.8 minh hoa su tc ché phan tng decarboxyl hoa trong thirc dn chan

nuoi khi 10% theo khi luong axit phosphoric hodc axit xitric d& dugc st dung,.

M6 ta chi tiét sing ché
Ché phém theo sang ché chtra chét tao chelat va dau vo hat diéu chua
duoc xtr 1y nhiét.

Dau vo hat dieu dugc su dung trong sang ché la chat long dang dau c6
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trong vo hat ctia qua diéu thu dugc tir cay diéu (Anacardium occidentale L.).
Dau vé hat didu chira, nhu cac ché phém cua no, axit anacardic, cardanol,
cardol, va metylcardol.

Dau v6 hat diéu chua duogc xu ly nhiét duoc chiét b'fmg cach ép vo hat
didu (sau day duoc goi la “dau vo hat didu”) thudong chia 55-80% theo khéi
lugng axit anacardic, 5-20% theo khdi luong cardanol, va 5-30% theo khbi
lugng cardol, nhu dugce mo ta trong J. Agric. Food Chem. 2001, 49, 2548-2551.

Cé ba loai axit anacardic: axit anacardic c6 ba ndi doi & cac vi tri 8, 11,
va 14 (sau day dugc goi la “15:3”), axit anacardic ¢6 hai ndi déi ¢ céc vi tri 8 va
11 (sau day dugc goi 1a “15:2”), va axit anacardic ¢6 mot ndi doi & vi tri 8.

Sang ché ciing bao gdm phuong phap e ché phan tng decarboxyl hoa
axit anacardic, bao gom viéc b6 sung chat tao chelat vao axit anacardic.

Dau vo hat didu duge st dung trong sang ché ¢ thé thu duoc nhu dau
thye vat dugc chiét bang cach ép vo hat diéu. Dau vo hat didu duoe st dung
trong sang ché ciing c6 thé thu duoc bang cach chiét, vi du, chiét bang dung mdi
v6 hat diéu. Dau vo hat didu dugc si dung trong sang ché co thé thu duoc bang
qua trinh dugc mo ta trong JP 8-231410 vi du nhu, chiét biang dung moi.

Dau v6 hat didu duoc st dung trong sang ché co thé thu dugc bang cach
tan/nghién vo hat diéu.

Dau vo hat diéu duoc sur dung trong sang ché co thé 1a san phém c6 ban
trén thi truong.

Theo sang ché, chit tao chelat dé cap dén phdi tir da ning tao cac lién két
phi trf v6i ion kim loai ¢6 trong dau v6 hat diéu dé didu ché hop chét chelat.

Chat chelat duoc st dung trong séng ché bao gdm céc chét chelat axit
hitu co, cac chat chelat mudi axit hitu co, cac chét chelat axit phosphoric, cac
chét chelat phosphat, cic chat chelat axit amino polycarboxylic, cac chat chelat

amino polycarboxylat, cac chat chelat axit amino trung tinh, cic chit chelat
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aluminosilict, cdc chat chelat axit phosphonic, cdc chat chelat phosphonat, va
céc chét chelat polyme.

Céc chat chelat axit hitu co va cac chét chelat mudi axit hitu co bao gbm
axit xitric va cadc mudi cia no, axit malic va cdc mudi cia no, axit tartaric va cac
mudi clia né, axit succinic va cac mudi ctia no, axit gluconic va cac mudi clia nd,
axit oxalic va cac mudi cua no, axit glycolic va cac mudi cua nd, va axit
propionic va cac mudi ctia no.

Cac chét chelat axit phosphoric va céc chét chelat phosphat bao gém axit
orthophosphoric va cidc mudi cta né, axit pyrophosphoric va cac mudi cua no,
axit tripoly phosphoric va cidc mudi ctia né, axit tetrapolyphosphoric va céc
mubi clia no, axit hexametaphosphoric va cac mudi ctia né, va axit phytic va cac
mudi ctia n6. Mudi cia axit orthophosphoric bao géom Natri dihydro phosphat,
Kali dihydro phosphat, ammoni dihydro phosphat, dinatri hydro phosphat, dikali
hydro phosphat, va diamoni hydro phosphat. Cac chat chelat axit amino
polycarboxylic va céc chit chelat amino polycarboxylat bao gbm axit
etylendiamin tetraaxetic (EDTA) va cac mudi clia no, axit ctylendiamin diaxetic
va cac mudi cua no, axit hydroxyetyl etylendiamin tetraaxetic va cac mudi cua
no, axit dietylentriamin pentaaxetic va cdc mudi cua nd, axit nitrilotriaxetic va
cac mudi cla nod, axit trietylenetetraamin hexaaxetic va cac mudi cua no, axit
dicarboxymetyl glutamin hexaaxetic va cac mudi cia nd, mudi tetranatri axit
dicarboxymetyl glutamic, dihydroxymetyl glyxin, axit 1,3-propandiamin
tetraaxetic va cdc mudi cua no, axit 1,3-diamino-2-hydroxypropan tetraaxetic va
cadc mudi cua no, axit phosphonobutan tricarboxylic va cac mudi cua no, axit
glutamic va cac mudi cua nod, axit xyclohexandiamin tetraaxetic va cac mudi cua
nd, axit iminodiaxetic va cac mudi cua no, N-(2-hydroxyetyl) axit iminodiaxetic
va cac mubi cia nd, axit N-(2-hydroxyetyl)etylendiamin triaxetic va cidc mudi

cua no, axit glycol ete diaminetetraaxetic va cac muoi cta no, axit glutamic, axit
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diaxetic va cac mudi ctia n6, axit aspartic, axit diaxetic va cac mudi cta no, va
dihydroxymetyl glyxin.

Cac chat chelat axit amino trung tinh bao gém glyxin, alanin, leuxin,
xystein, metionin, asparagin, va glutamin.

Céc chét chelat aluminosilic bao gém zeolit.

Céac chat chelat axit phosphonic va céc chét chelat phosphonat bao gém
axit hydroxyetyliden diphosphonic va cdc mudi ctia no, axit nitrilotris metylen
phosphonic va cac mudi ctia né, va nitrilotris va cac mudi ctia né.

Céc chét chelat polyme bao gom axit polyacrylic, axit polymaleic, va
dong tring hop cua axit maleic va axit acrylic.

Chét chelat axit hitu co va chét chelat mudi axit hitu co duoc st dung tbt
hon & luong béng hodc 16n hon 0,05% theo khbi luong, ot hon nita & luong
0,1-15% theo khéi luong, va van t6t hon nita & lugng nam trong khoang tir 0,5
dén 10% theo khéi luong dua vao khéi lugng dau v hat diéu chua duge xir 1y
nhiét (CNSL).

Chét chelat axit phosphoric va chat chelat phosphat duge st dung tbt
hon ¢ luong béng hodc 16n hon 0,05% theo khdi luong, tot hon nita & lugng
nam trong khoang tir 0,1 dén 15% theo khéi lugng, va van tot hon nita & luong
nam trong khoang tir 0,5 dén 10% theo khéi lugng dua vao khdi luong dau vo
hat diéu chwa duoc xir 1y nhiét.

Chat chelat axit amino polycarboxylic va chit chelat amino
polycarboxylat dugc st dung ot hon & luong béng hodc 16n hon 0,05% theo
khéi luong, t6t hon nira & luong nam trong khoang tir 0,1dén 20% theo khéi
luong, va van t6t hon nita & luong nam trong khoang tir 0,5 dén 15% theo khéi
lugng dua vao khdi luong dau vo hat diéu chua dugc xu ly nhiét,

Chat chelat axit amino trung tinh dugc st dung t6t hon & luong bing

hodc 16n hon 0,1% theo khoi lugng, 6t hon nira & luong nam trong khoang tir

-10-
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0,5 dén 20% theo khdi luong, va t6t hon nita & luong nam trong khoang tir 1 dén
20% theo khoi luong dua vao khoi lugng dau vo hat diéu chua duge xu ly nhiét.

Chét chelat aluminosilic duoc st dung t6t hon & luong bang hodc 1én
hon 0,1% theo khéiluqng,téthon_n&a<ﬁluqng nér1&0ng khoang tur 0,5 dén
20% theo khéiluqng,vé,vﬁntét}mnlnﬁa<31ugng nénltrong khoang tur 1 dén
20% theo khbi lugng dua vao khéi luong dau vo hat didu chua duoce xir Iy nhiét.

Chét chelat axit phosphonic va chét chelat phosphonat dugc str dung tt
hon & luong bang hodc 16n hon 0,05% theo khéiluqng,téthon_n&a(ﬁluqng
nam trong khoang tir 0,1 dén 20% theo khéi luong, va van tét hon nita & lugng
nim trong khoang tir 0,5 dén 15% theo khéi luong dua vao khdi luong du vé
hat diéu chua dugc xir 1y nhiét.

Chét chelat polyme dugc st dung 6t hon & lugng bé“mg hodc 16n hon
0,05% theo khéiluqng,tétlujn nira 0 luong n§n1trong khoang tur 0,1 dén 5%
theo khdi luong, va van 6t hon nira & luong nam trong khoang tur 0,5 dén 3%
theo khdi luong dua vao khoi lugng dau vo hat diéu chua duoc xur ly nhiét.

Hai hodc nhiéu hon céc chét chelat ¢6 thé duoc st dung trong hop chét.
Céc chét chelat dugc sir dung 6t hon ¢ luong tdng bang hoac nho hon tr 0,1
dén 30% theo khdi luong, tét hon nita & luong tdng bang hodc nhé hon tir 0,5
dén 25% theo khéi luong, va van tét hon nita & luong tong bang hodc nho hon
ﬁrli)dé12096thm3kh6iluqng.

Ché phém theo sang ché ¢6 thé duoc tao ra nho bd sung chat tao chelat
vao v6 hat didu chua dugc xu ly nhiét.

Chéphénldéuxkﬁhm«ﬁéuchuaduqcxﬁlyrﬂﬂ@ihcoséngchététhonlé
ché phdm bao goém ché pham theo séang ché va chat mang v6 co. Vi du, ché
pham theo sang ché ¢ thé tron vé6i chat mang vo co dé didu ché ché pham dau
v6 hat diéu chua duoc xur ly nhiét.

Chat mang v6 co bao gom, vermiculit, dat diatomit, talc, kaolin, va

-11-
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bentonit, nhung khong gidi han axit silicic va cac mudi ctia n6 (vi du, silic).

Khi axit silicic hodc mudi cta né duge st dung nhu chét mang vO co,
chit mang nay c6 dién tich bé mat riéng ot hon la 500 m*/g hodc nhé hon dé tc
ché dang ké qué trinh oxy héa. Khi silic duoc sir dung nhu chit mang vé co, ty
1é tron 14n (theo khdi luong), silic/dau vo hat diéu chua dugc xu 1y nhiét, tot hon
1a ndm trong khoang tir 1/3,0 dén 1/0,1. Ty 18 silic/dau v6 hat diéu chua duoc xu
Iy nhiét t6t hon 1a nam trong khoang tir 1/2,5 dén 1/0,5 va t6t hon nita 1a nim
trong khoang tur 1/2,0 dén 1/1,0. Khi chat mang vo co khac dugc st dung, nd co
thé c6 dién tich bé mat riéng tuong tu va ty 18 tron 1an tuong tu. Dién tich bé mit
riéng ctia silic c6 thé xac dinh duoc bing phuong phap BET.

Ché pham dau vo hat diéu chua duoc xir Iy nhiét theo séng ché 1a khong
duoc gidi han cu thé mién la no bao gdm dau vo hat diéu chua dugc x1r ly nhiét,
chét mang vO co, va chit tao chelat. Do do, ché phém dau vo hat diéu chua duoc
xu ly nhiét co thé san xuét duoc béng cach trén so bd chat tao chelat véi chét
mang vd co va sau do tron hon hop tron so bd cua chat chelat va chat mang vo
co v6i dau vé hat didu chua dugce xtr Iy nhiét. Chat chelat duoc tron voi chat
mang v6 co c6 kha nang tc ché su decarboxyl hoa trong dau vo hat didu chua
duoc xtr 1y nhiét.

Ngoai dau vo hat diéu chua duoc xur ly nhiét, chit mang vo co, va chat
chelat, ché phém dau vo hat diéu chua duogc xtr ly nhiét theo sang ché ¢6 thé bao
gdm chét chdng oxy hoa. Ching han chét chbng oxy hoa bao gbdm etoxyquin,
t-butylhydroxytoluen, t-butylhydroxyanisol, t-butylhydroquinon, axit ascorbic
va cdc céc este cua nod, vitamin E, axit gallic va cédc este cua nd, axit erytorbic,
axit chlorogenic, sulfit, thiosulfat, phosphie, va hypophosphie, mic du khéng bi
gidi han & nhiing chét nay.

Dang bao ché cua ché pham dau vo hat diéu chua dugc xir ly nhiét theo

sang ché co thé dugc bao ché nhu bot bang cach bo sung chat mang vo co nhu
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silic. Noi cach khac, ché phém diu v6 hat diéu chua duoc xr 1y nhiét theo sang
ché c6 thé duoc tao ra nho tron dau vo hat diéu chua duge xa ly nhiét, chét
mang vo co, chét tao chelat, va, cac chét can thiét, ché phém tuy y dé bao ché
bot. Ché phém dang bot theo sang ché ¢ thé duoc st dung nhu thic an chan
nudi ma khéng tron ché pham tuy y nao khéc.

Ngoai bot, ché pham dau vé hat diéu chua duge xir 1y nhiét theo sang
ché ¢6 thé duge bao ché thanh hat nhu dang vién. Trong truong hop nay, dau
hoéa ran ciing duoc bod sung vao dau vo hat diéu chua duoc xu ly nhiét, ngoai
chét mang v0 co va chét chelat. DAu hoa rén bao gém dau co hoa ran, dau db
tuong hoa ran, dau hat cai hoa rén, va cac dau twong tu khac. Dau hoa rén tdt
hon c6 nhiét dé chay niam trong khoang 45-65°C. Thtrc dn dang vién c6 thé duoc
san xuét bang cach ding may nghién hat thong dung.

Ché pham dau vo hat diéu chua duge xt ly nhiét theo sang ché c6 thé
dugc phu. Chéng han, ché phém sau khi duoc tao hat, co thé duoc pha bé‘mg chét
phu dugc chon tir zein, shellac, HPMC (hydroxypropyl metylcelluloza),
pullulan, hemiloza, glucoza, lactoza, trehaloza, va tinh bot. Ché phém cling c6
thé dugc phu bing mang phu bao g6m chat phi ché pham néu trén.

Sang ché bao gém thirc an chin nudi bao g6m ché pham theo sang ché
va/hodc ché pham dau vo hat diéu chua duoc xu ly nhiét theo sang ché. Theo
sang ché, chét chelat trc ché diu vo hat didu chua dugc xtr ly nhiét c6 trong thirc
an chan nudi nham tranh khoi su decarboxyl hoéa.

Pbi v6i thirc an chan nudi theo sang ché, cac loai bat ky cta cac ché
phém thirc an chan nudi c6 thé duoc két hop theo ty 1¢ bat ky véi ché phém theo
sang ché va/hodc ché phdm dau vo hat diéu theo sang ché, mién 14 cac ché phdm
thirc an chan nuéi thong thuong cho cac dong vat tuong tmg ching han bao gom,
hat ng6, bot ngd, milo, bot ddu tuong, yén mach, cdm mi, tdm mi, co linh lang,

cO ba 14, cam gao, bot bicn bac, bot bo bién, nam men, mat ri, mau thit, bot
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xuong, canxi cacbonat, canxi diphosphat, m& vang, vitamin, va khoang chét.

Ché phém dau vo hat diéu chua dugc x0r Iy nhiét co thé tron vai ché
pham thirc 4n chin nudi dé diéu ché thirc an chin nudi theo sang ché. Khi ché
phém dau vé hat diéu chua duoc xu ly nhiét & dang bot hodc dang ran duge st
dung, ché pham c6 thé duoc bao ché thanh dang 16ng hoic dang gel dé thuin
tién cho viéc pha tron. Nudc, dau thuc vat nhu dau dau tuong, dau hat cai, va
dau ngo, dau dong vat dang long, cic hop chat polyme tan trong nudc nhu
polyvinyl alcohol va polyvinyl pyrrolidon cé thé dugc st dung nhu chét mang
1éng. Ché phém dau vo hat didu chua duoc xu ly nhiét 6t hon 1a bd sung
polysaccharid hoa tan trong nudc nhu chit gébm xanthan, natri caseinat, chét
g6m arabic, chat gdm guar, va polysaccharid hat me dé duy tri su dong déu cua
dau vo hat diéu trong thtrc an chan nudi.

Thitc dn chin nuoi theo sang ché 1a thich hop véi vat nuéi nhu trau bo,
lon, ga, ctru, ngua, va dé. Lugng thic an chan nudi dugce cép c6 thé duoc didu
chinh nhu mong mudn, tiy thudc vao loai, can nang, tudi, gidi tinh va tinh trang
stc khoe cuia dong vat, ché phém thirc 4n chin nuoi, va tuong tu. Dau vo hat
diéu c6 trong thirc an chan nudi 1a duogc hap thu t6t hon & luong nam trong
khoang tir 0,005 dén 500g/dong vat/ngay va tdt hon nita & lugng nam trong
khoang tir 0,05 dén 100g/dong vat/ngay.

Bét ky phuong phép thong thuong dé cho an va nudi dong vat déu c6 thé

duoc st dung tuy thudc vao loai dong vat.

Vi du thue hién sang ché
Vi du 1: Chuin bi mau

Vé hat diéu duoc thu tir Cashew Trading Co., Ltd. va duogc nén dén muc
can thiét dé diéu ché dau vo hat diéu (du vo6 hat diéu chua duge xir 1y nhiét).

Silic sipernat 22 (Evonik Degussa Japan) dugc st dung nhu chat mang.
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Vidu 2: bo HPLC

Hé théng HPLC (Waters 600, Nihon Waters K.K.), bd cam bién (Waters
490E, Nihon Waters K.K.), may in (Chromatopac C-R6A, Shimadzu Corp.), va
cot (Supelcosil LC18, Supelco, Inc.) duge st dung. Qua trinh phan tich dugc
tién hanh dudi cac diéu kién ché phidm dung méi cia acetonitrile: nudc: axit
axetic = 80:20:1 (theo thé tich), luu luong 2 ml/phit, nhiét d6 25°C, va hap thu &
budc séng 280nm.

Vi du 3. Su trc ché phan ung decarboxyl héa khi bd sung chét chelat axit hitu co

Phan phat 10g dau v6 hat diéu chua duge xtr 1y nhiét vao mdi cde. Sau
do bd sung 2% hoidc 10% theo khoi luong axit tartaric, 2% hodc 10% theo khdi
luong axit xitric, 2% hodc 10% theo khdi lugng axit malic vao 10g dau vo hat
diéu chua dugc xir Iy nhiét trong cbc tuong tng va sau do khudy cho dén khi
dong nhat. axit xitric, axit malic, va axit tartaric bd sung dugc chuan bi 1a dung
dich chtra nudc 20%

Dit cac coc vao may i 80°C. Mau duoc lay ra khoi cbe sau 6 ngay va
ché pham mau duoc phan tich bang HPLC.

Bang 1 minh hoa ndng dé (phan triéu) va thanh phan (%) cua axit
anacardic va cadanol trudc va sau khi ap. C6 ba loai axit anacardic (AA 15:1,
AA15:2, AA 15:3) va ba loai cardanol (CN 15:1, CN 15:2, CN 15:3) tuy thudc
vao sb lién két chua bao hoa trong mach béo c6 15 nguyén it cacbon va gin véi
cac vong thom. Cac bang tur 2 dén 8 cac vi du tir 4 dén 10 duoc mo ta dudi day
cling thé hién nong do va thanh phin cua axit anacardic va cardanol trude va sau
khi 0. Mac du céc bang tir 1 dén 8 twong Gmg v&i cac hinh v& tir 1 dén 8 nhung
cdc biéu do tuong tmg trong cic hinh v& 1, 2, va 4 dén 8 chi biéu thi thanh phan

va cac biéu do trong Fig. 3 chi biéu thi nong do.
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Bang 1
D6i chimg
phan triéu Thanh phén (%)
Ngay 0 | Ngay 6 | Ngay 0 | Ngay 6
Axit
anacardic 284,89 | 25,87 32,88 2,96
15:3
Axit
anacardic 118,36 | 11,88 13,66 1,36
15:2
Axit
anacardic 346,59 32,49 140,00 3,72
15:1
%‘faml 46,76 317,31 | 5,40 36,34
Codanol 12093 | 11694 |242 1339
Codanol ) 4804 |368.66 [5.65 | 42,22
2% axit xitric 10% axit xitric
A Thanh phan A Thanh phan
phan triéu (%) phan triéu (%)
Ngay |Ngay |Ngay |Ngay |Ngay |Ngay |Ngay |Ngay
0 6 0 6 0 6 0 6
276,11 | 225,94 1 33,01 | 26,31 {20999 | 226,51 | 33,19 | 31,48
119,04 | 97,81 | 14,23 | 11,39 [90,98 |99,14 | 14,38 | 13,78
332,79 | 281,46 | 39,78 | 32,78 |248,49 | 273,99 | 39,28 | 38,07
4393 100,64 |5.25 11,72 33,37 | 46,72 |5.27 6,49
19,40 |41,54 232 4.84 15,47 |23,72 |2,45 3,30
4523 | 111,23 |5,41 12,95 34,38 |49,53 |5,43 6,88
2% axit malic 10% axit malic
A s Thanh phan N Thanh phan
phan triéu (%) phan triéu (%)
Ngay |Ngay |[Ngay |Ngay |Ngay |Ngay |Ngay |Ngay
0 6 0 6 0 6 0 6
265,67 | 206,87 | 33,03 | 24,29 |228,68 | 191,59 [ 33,24 |31,28
114,37 | 88,98 | 14,22 | 10,45 [98,21 |84,08 |1428 |13,73
321,20 | 258,721 39,93 | 30,38 |270,21 | 229.25|39,28 |37.43
42,29 116,77 | 5,26 13,71 36,70 |42,08 |5.,33 6,87
18,28 149,51 |2,27 5,81 16,44 {2090 |2.39 3,41
42,62 130,72 | 5,30 15,35 37,65 |44,57 |5,47 7,28
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2% axit tartaric 10% axit tartaric
X e Thanh phan A Thanh phan
phan triéu (%) phan triéu (%)
Ngay |Ngay |Ngay |Ngay |Ngay |Ngay |Ngay |Ngay
0 6 0 6 0 6 0 6

261,63 |217,48 | 31,29 | 24,25 |205,85 212,78 32,59 |31,14
110,99 194,78 | 13,27 |10,57 | 89,95 |92,36 |14,24 | 13,52
351,16 | 272,03 | 42,00 |30,33 |250,76 | 267,36 | 39,70 | 39,12
43,86 | 122,16 5,25 13,62 |33,53 |42,19 |5,31 6,17
20,90 |50,74 |2,50 5,66 17,07 22,13 {2,70 3,24
47,57 139,84 | 5,69 15,59 |34,40 |46,56 |5.,45 6,81

C4 hai axit hitu co déu biéu 10 su tc ché nhe qua trinh decarboxyl hoa
(chuyén axit anacardic thanh cardanol) & 2% theo khdi lugng bd sung va e ché
dang ké su decarboxyl hoa & 10% theo khéi luong b6 sung.

Vi du 4. Su tGc ché phan tmg decarboxyl hoéa khi bd sung chit chelat axit
phosphoric va chét chelat phosphat

Phan phat 10g diu v6 hat diéu chua duge xtr ly nhiét vao mdi cbc. Bo
sung 10% theo khdi luong axit phosphoric hodc 10% theo khéi luong natri
hydro phosphat vao 10g dau vé hat didu chua duoc xtr Iy nhiét trong cdc tuong
ting va sau d6 khuay cho dén khi dong nhat. Natri hydro phosphat duoc diéu ché
thanh dung dich chtra nuéc 20% dé bo sung. Dung dich axit phosphoric chira
nudc 85% c6 ban trén thi truong duge didu ché dé bd sung.

Dit cac cc vao may u 80°C. Mau duoc lay ra khoi cbc sau 3 ngay va
ché pham méu duoc phan tich bang HPLC

Bang 2 minh hoa né)ng do va thanh phén cua axit anacardic va cardanol

trudc va sau U.
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Bang 2
Péi ching 10% axit phosphoric 18{;;“ dihydro phosphat
phan triéu Tha‘(](;) ? han phan triéu Tha‘(’;) g) han phan triéu Thar(li;o §)han
Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay Ngé‘;}f
0 3 0 3 0 3 0 3 0 3 0 3
Axit
anacardic | 1317 | 861 |42,89|2622| 1285 | 1273 | 42,99 | 42,80 | 896 | 774 |32,43 | 24,87
15:3
Axit
anacardic 573 | 374 |18,65|11,40| 559 | 554 | 18,69 | 18,61 | 389 | 337 | 14,10 10,81
15:2
Axit
anacardic | 1001 | 664 |[32,58|20,21| 978 | 968 |32,73 |32,55| 1103 | 964 |39,93 | 30,94
15:1
%‘faml 94 | 647 | 3,05 |1969| 83 | 92 | 2,78 | 3,10 | 153 | 408 | 555 | 13,10
lcg_“;a“"] 43 294 | 1,39 | 895 | 38 | 42 | 126 | 141 | 70 | 185 | 2,52 | 5.95
f;‘_"f‘a“d 45 | 445 | 1,45 [ 1354 46 | 46 | 1,54 | 1,53 | 151 | 446 | 5.46 | 1432

Két qua 1a, viéc bd sung 10% theo khdi lugng axit phosphoric biéu 10 su
tic ché dang ké qua trinh decarboxyl héa. Viéc bd sung 10% theo khéi luong
Natri hydro phosphat c6 biéu 16 su e ché nhe qué trinh decarboxyl hoa.

Vi du 5: Su e ché phan tng decarboxyl héa khi bd sung chat chelat axit Amino
Polycarboxylic

Phéan phat 10g dau v6 hat diéu chua dugce xtr Iy nhiét vao mdi cde. Bd
sung EDTA 1 hodc 5% theo khéi luong vao 10g diu vo hat diéu chua duge xir ly
nhiét trong cdc tuong Gng va sau d6 khudy cho dén khi dong nhét. EDTA duoc
didu ché dang dung dich chita nude 10% dé bd sung.

Pit cac cde vao may u 80°C. Mau duoc lay ra khoi céc sau 1 ngay va
ché pham mau duoc phan tich bang HPLC.

Bang 3 minh hoa nong d6 va thanh phan cla axit anacardic va cardanol

trudce va sau u.
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Bang 3
Pbi ching EDTA 1% EDTA 5%
. 3 A N anh  pha N hanh  pha
phan triéu ;l;za)mh phan phan triéu g;ze)m phan phén triéu (TO ” e)m phan
Neay 0 Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay
sYE 0 1 0 1 0 1 0 1 0 1
Axit
anacardic 101,71 | 45,30 | 33,26 | 27,41 101’7 59,67 | 33,26 | 26,75 101’7 95,61 | 33,26 | 27,51
15:3
Axit
anacardic 42,98 | 19,14 | 14,05 | 11,58 | 42,98 | 25,79 | 14,05 | 11,56 | 42,98 | 39,59 | 14,05 | 11,39
15:2
Axit N a ”
anacardic | 107,38 | 46,12 | 35,11 | 27,91 é07’° 61,63 | 3511 | 27,63 3307’3 }101’3 35,11 | 29,16
15:1
%‘fa‘“ﬂ 21,05 [2125 | 6,88 | 12,85 [ 21,05 | 29,75 | 6,88 | 13,34 21,05 [ 43,07 | 6,88 | 12,39
f?}ga“"l 9,45 925 (3,09 [560 |945 |1249 |3,09 |560 |945 |18,56 3,00 |5,34
%‘faml 2326 |2422 | 7,60 | 14,66 | 2326 | 33,70 [ 7,60 | 15,11 | 23,26 | 4937 | 7.60 | 1421

Két qua 1a, viéc bd sung EDTA 1% theo khoi luong co biéu 16 su tc ché
nhe qué trinh decarboxyl héa, trong khi viéc bo sung 5% theo khéi luong EDTA
biéu 16 su trc ché dang ké qua trinh decarboxyl hoa.

Trong thi nghiém nay, su phuc hdi chdm do phan tmg polyme hoa. Vi
vay cac biéu do trong Fig. 3 biéu thi ndng d6 (phan triéu) ma khong biéu thi ty
1é ché pham.

Vi du 6: Su tc ché phan ting decarboxyl héa khi bd sung chat chelat axit Amino
trung hoa

Phan phat 10g dau vo hat diéu chua dugc xur ly nhiét vao moi coe. Bo
sung 1 hodc 10% theo khéi luong glyxin véao 10g dau vo hat diéu chua duge xu
Iy nhiét trong cbc tuong tng va sau dé khudy cho dén khi dong nhét. Glyxin
duoc diéu ché nhu dung dich chira nuée 10% dé bd sung.

Pit cac cc vao may t 80°C. Mau dugc lay ra khoi cbc sau 6 ngay va
ché pham mau duoc phan tich béi HPLC.

Bang 4 minh hoa ndng d¢ va thanh phan cua axit anacardic va cardanol
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Axit
anacardic
15:3
Axit
anacardic
15:2
Axit
anacardic
15:1
Cardanol
15:3
Cardanol
15:2
Cardanol
15:1
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Bang 4

Péi ching 1% Glyxin 10% Glyxin

A A Thanh phan PO Thanh phan A A Thanh phan
phan triéu %) phan triéu %) phan triéu (%)

03 \ Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay
Neay0 | Neay6 1, 6 0 6 0 6 0 6 0 6

A 5 284.,8

284,89 | 46,62765 | 32,88 | 15,27 | 284,89 | 63,14 | 32,88 | 18,80 9 75,77 | 32,88 | 22,66
118,36 | 20,56413 | 13,66 | 6,74 118,36 | 27,85 | 13,66 | 8,29 élg"’ 33,42 | 13,66 | 9,99
A - 346,5
346,59 | 58,20615 | 40,00 | 19,07 | 346,59 | 78,82 | 40,00 | 23,47 9 94,58 | 40,00 | 28,28
46,76 71,12724 | 5,40 23,30 | 46,76 | 65,62 | 5,40 19,54 | 46,76 | 51,65 | 5,40 15,45
20,93 28,87248 | 2,42 9,46 2093 |26,64 |242 |793 (2093 |20,97 |242 |6,27
48,94 79,89337 | 5,65 26,17 | 4894 | 73,71 | 5,65 |21,95 (48,94 | 58,02 | 5,65 17,35

Két qua, viéc bo sung 1 va 10% theo khdi luong glyxin biéu 16 su Grc ché

khong dé phat hién qua trinh decarboxyl hoa

Vi du 7: Su tic ché phan tmg decarboxyl hoa khi bd

aluminosilicte

sung chat chelat

Phan phat 10g dau vo hat diéu chua duoc xir 1y nhiét vao mdi cbc. Bé

sung 1 hodc 10% theo khdi luong zeolit vao 10g dau vo hat didu chua duoc xtr

Iy nhiét trong cdc twong tng va sau do khudy cho dén khi dong nhat.

bat cac coc vao may u 80°C. Mau dugce lay ra khoi coc sau 6 ngay va

ché pham mau duoc phén tich bai HPLC.

Bang 5 minh hoa nong d¢ va thanh phan cua axit anacardic va cardanol

trudc va sau U.
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Bang 5
Péi ching 1% Zeolit 10% Zeolit
. N A . ] \ A N L T \ A
phan tri¢u (T(;z)mh phan phan triéu E;Z;mh phan phan tri¢u ((;Smh phan
0

Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay

0 6 0 6 0 6 0 6 0 6 0 6
Axit 284.8 2848
anacardic | 284,89 | 46,63 | 32,88 | 15,27 | ;°" | 69.46 | 32,88 | 20,66 | 5" | 72,93 | 32,88 | 21,57
15:3
AXit
anacardic | 11836 | 2% | 13.66 | 6,74 | 1183 130,63 [ 13.66 | 9011 | 1183 32,16 | 13.66 | 9.51

6 6 6

152
AXxIt
anacardic | 346,59 | 58.21 | 40,00 | 19.07 346’5 86.70 | 40,00 | 25,79 346’5 91.04 | 40,00 | 26.93
15:1
f;‘_rfa“"l 46,76 | 71,13 | 540 | 23,30 | 46,76 | 59,06 | 5,40 | 17,57 | 46,76 | 56,11 | 5,40 | 16.60
f;‘_rzdaml 20,93 | 28,87 242 |9,46 |20,9323,97|2.42 | 7,13 2093|2278 | 2.42 | 6.74
Cardanol 79.8 26,1 | 489 663 19,7 | 48,9 |63.0 18.6
5 4894 | 565 |5 A A 565 | 5 A X 565 |,

Két qua, viéc bo sung 1 va 10% theo khoi luong zeolit biéu 10 su Grc ché
khong dé phat hién qua trinh decarboxyl hoa
Vi du 8: Su tic ché phan Gng decarboxyl héa trong ché pham dau vo hat didu
chua dugc x1r Iy nhiét

Cho 10g cua silic (Sipernat 22) vao mdi cdc. B6 sung 10g dau vé hat
diéu chua dugc x Iy nhiét hodc 10g dau vé hat didu chua duoc xtt 1y nhiét chia
2% hoac 10% theo khéi lugng axit xitric vao céc trong tmg va khudy cho dén
khi dong nhat. Axit xitric dugc diéu ché & dang dung dich chira nudc 50% dé bd
sung.

Dit cac cbe vao may u 80°C. Mau duogc liy ra khoi cbc sau 6 ngay va
ché pham mau dugc phan tich boi HPLC.

Bang 6 minh hoa néng do va thanh phén cua axit anacardic va cardanol

trudce va sau U.
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Bang 6
Péi ching 2% axit xitric 10% axit xitric
. < A . ] \ A . . Tl \ 1 A
phan triéu 2:;12)11’1}1 phén phan triéu g;ze)mh phan phéan triéu (ijm phén
0
Ngay | Ngay [ Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay
0 6 0 6 0 6 0 6 0 6 0 6
Axit
anacardic | 121,27 | 47,49 | 32,83 | 11,31 é34’0 97,14 | 32,64 | 26,37 524’0 é08’9 32,47 | 30,40
15:3
Axit
anacardic | 53,19 |22,02 | 14,40 | 5,24 | 57,80 | 42,84 | 14,07 | 11,63 | 53.68 | 52.15 | 14,05 | 14.55
1522
Axit
anacardic | 142,33 | 6338 | 38,54 | 15,09 ;61’6 ézl’z 3936 | 32,92 }51’8 ;36’6 39,73 | 38,12
15:1
fgrfiaml 20,69 ;06’6 5,60 |2541(22,36 | 42,34 (5,44 | 11,49 [ 2034 | 23,49 [ 532 |6.55
D
lcgfgaml 10,13 | 43,04 2,74 1025|1143 17,19 [ 2,78 | 4,67 |10,67|11.43 279 |3.19
?;ffand 21,72 537’2 5,88 [32,70 (23,41 | 47,56 | 5,70 | 12,91 | 21,54 | 25,79 [ 5.64 | 7.19

Két qua, ché phém dau vo hat diéu chua dugc xtr Iy nhiét chira 2% theo
khéi lwong axit xitric ¢6 biéu 16 su Gc ché nhe qua trinh decarboxyl hda, trong
khi ché pham dau vé hat didu chua dugc xi ly nhiét chira 10% theo khéi lugng
axit xitric biéu 1 sur trc ché dang ké qua trinh decarboxyl hoa.

Vi du 9: Su trc ché phan tmg decarboxyl héa trong ché pham dau vo hat diéu
chua dugc xtr Iy nhiét

Cho 10g cua silic (Sipernat 22) vao mdi cbc. B6 sung 10g dau vo hat
diéu chua duge xu Iy nhiét hogc 10g dau vo hat didu chua duoc xir Iy nhiét chira
10% theo khéi luong axit phosphoric hodc 10% theo khéi lugng natri hydro
phosphat vao cdc tuong tng va khudy cho dén khi dong nhét. Natri hydro
phosphat dugc bd sung & dang dung dich chtra nuée.

Dit cac coc vao méay u 80°C. Mau duoc liy ra khoi cbe sau 3 ngay va
ché pham mau duoc phén tich boi HPLC.

Bang 7 minh hoa néng d6 va thanh phan cua axit anacardic va cardanol

trudc va sau u.
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Bang 7
Pébi chung 10% axit phosphoric Natri dihydro phosphat 10%
A Thanh  phan A iin Thanh  phan A a Thanh  phéan
phan trigu (%) phan triéu %) phan triéu (%)
Ngay | Ngay Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay
0 3 0 3 0 3 0 3 0 3 0 3
Axit 4517 | 397.5 4517 | 395.8
anacardic 451,72 | 483,68 | 32,21 27,10 | 707 [ 777 13221 130,69 | 5700 | 700 | 32,21 | 25,93
15:3
Axit
anacardic 196,40 | 210,30 | 14,00 | 11,78 (1)96’4 ;72’8 14,00 | 13,34 (1)96’4 }72’1 14,00 | 1128
152
Axit n N
anacardic 563,78 | 398,27 | 40,20 | 22,32 26”7 ‘3‘96’1 40,20 | 38,30 363’7 202’2 40,20 | 32,90
15:1
f;‘,‘;f’an"l 75.66 | 311,84 | 539 |17,47 | 7566 | 90,79 | 539 | 7.01 |75.66 (1)75’6 539 | 11,50
fg‘fga“(’l 34,39 | 141,75 | 2,45 | 7,94 [34,39 | 4127 [2.45 | 3,19 |3439 | 79.82 | 245 |523
%‘f{iam’l 80,56 |238,80 | 5,74 | 13,38 20’5 96,68 | 5,74 | 7.46 20’5 ?oo,g 574 | 13,16

K ét qua, ché phém dau vo hat diéu chua duoc xu Iy nhiét chira 10% theo
khéi lugng axit phosphoric biéu 16 su e ché dang ké qué trinh decarboxyl hoa,
trong khi ché phdm dau vo hat diéu chua dugc xir Iy nhiét chita 10% theo khdi
lugng Natri hydro phosphat c6 biéu 16 su tic ché nhe qué trinh decarboxyl hoa.
Vi du 10: Su trc ché phan tmg decarboxyl héa trong thirc n chin nudi

B6 sung 1% theo khéi luong ché pham silic duge tao ra trong vi du 8
hodc 9 (10g Sipernat 22 + 10g dau vo hat didu chua dugc xir Iy nhiét hodc 10g
dau vé hat diéu chua dugc xtr 1y nhiét chita 10% theo khéi luong axit xitric hodc
axit phosphoric) vao 100g thirc an chin nudi (tiéu chuan thirc &n chin nuéi cho
trdu bo con: SDC No. 2 béi Nippon Formul Feed Manufacturing Co. Ltd.) dé
diéu ché thirc dn chan nudi chia dau vé hat diéu chua dugc xu ly nhiét. Axit
xitric duogc bd sung ¢ dang dung dich chtra nudec.

Dit cac cbe vao may t 80°C. Mau duoc lay ra khoi cbc sau 3 ngay va
ché pham mau duoc phan tich boi HPLC.

bé phéan tich HPLC, phﬁn tan duoc cua thtrc an chan nuéi thtr nghiém

duoc chiét ra boi etyl axetat va sau d6 loc va 1am khé dé ¢6 né thanh 5 mg/ml.
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Bang 8§ minh hoa nong d¢ va thanh phan cua axit anacardic va cardanol

trudc va sau u.

Bang 8
Dbi ching 10% axit phosphoric 10% axit xitric
N Thanh  phan | 5 .. Thanh  phan | . .. Thanh  phan

phan triéu (%) phan triéu (%) phan triéu (%)

Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay

0 3 0 3 0 3 0 3 0 3 0 3
Axit anacardic | 299,11 ¢ 63 | 33 11 [ 1527 | 2901 | 2841 13511 | 3267 | 2990 | 2542 | 5301 | 31,68
15:3 3 3 8 3 6
Axit anacardic | 124,2 | 20,5 124,2 | 118,0 N 124,2 | 105,6 \
15:2 g p 13,76 | 6,74 | ¢ 6 13,76 | 13,57 | ¢ 4 13,76 | 13,16
Axit anacardic | 363,9 5821 | 4028 | 19,07 363,9 | 3457 4028 | 39.75 363,9 309,3 4028 | 38,54
15:1 2 2 2 2 3
Cardanol 15:3 | 46,52 | 71,13 | 5,15 | 23,30 | 46,52 | 48,85 [ 5,15 |5,62 |46,52 | 53,50 | 5,15 |6,67
Cardanol 15:2 | 20,83 | 28,87 2,31 |946 |2083 21,87 [231 |251 |20,83 |23,95 (231 |2098
Cardanol 15:1 | 48,69 | 79,89 | 5,39 | 26,17 | 48,69 | 51,13 [539 | 588 |48,69 | 56,00 | 539 |6,98

Cac vi du tht nghiém cho théy réng viéc su dung dau vé hat diéu chua
duge xtr Iy nhiét chita 10% theo khéi lugng axit xitric hodc axit phosphoric cho
phép dich v6 ton tai bén viing trong thirc an chan nudi ma khong thic day su
decarboxyl hoéa.

Mic du, trong thtr nghiém trén, thic an chan nudi chira dau vo hat diéu
duoc dat vao may u 80°C loai bo su decarboxyl hda axit anacardic 1am giam thoi
gian thir nghiém, nhung diéu nay danh gia cao dau vé hat diéu chua dugc xt Iy
nhiét ¢6 thé gay ra su decarboxyl héa axit anacardic & nhiét do phong, va do do
viéc bd sung chit tao chelat cho phép tic ché su decarboxyl hoa axit anacardic
trong dau vo hat diéu chua duogc xtr Iy nhiét.

Kha nang Uing dung trong cong nghiép

Viéc bd sung chét tao chelat vao dau vé hat diéu chua duoc xtr Iy nhiét
cho phép tc ché tao bot do su decarboxyl hoa. Viéc bd sung chét mang vo co
vao dau vo hat diéu chua dugc xir ly nhiét ngoai chét chelat cho phép tc ché su
déng ran dau vo hat diéu chua duge x Iy nhiét & nhiét do khoang 20°C. Nhiing
viéc nay tao diéu kién thuén loi cho viéc st dung trong cong nghiép ctia dau vo

hat diéu chua duoc xtr 1y nhiét.
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YEU CAUBAO HOQ
1. Ché phém chira chit chelat va dau vé hat diéu chua duoc xUr Iy nhiét hoac axit
anacardic, trong d6 téng ham luong cta chit chelat ndm trong khoang tir 0,1 dén
30% trong lugng tinh theo diu v hat diéu, trong do chéit chelat 12 mubi cua axit

phosphoric, va trong dé phan Ung decarboxyl cua axit anacardic dugc chua

trong dau vo hat diéu chua dugc xir Iy nhiét bi tic ché boi chét chelat.

2. Ché pham theo diém 1, trong dé mudi cta axit phosphoric 1a mudi cua axit
orthophosphoric, mudi cua axit pyrophosphoric, mudi clia axit
tripolyphosphoric, mudi cta axit tetrapolyphosphoric, mudi cua axit

hexametaphosphoric, hodc mudi ciia axit phytic.

3. Ché pham theo diém 2, trong d6 mudi cua axit phosphoric 1a muoi cia axit

orthophosphoric.

4. Ché pham theo diém 1, trong d6 mudi cia axit phosphoric 1a natri dihydro
phosphat, kali dihydro phosphat, amoni dihydro phosphat, dinatri hydro
phosphat, dikali hydro phosphat, hodc diamoni hydro phosphat.

5. Ché pham theo diém bat ky trong sb cac diém tir 1 dén 4, trong d6 tong ham
lwong ctia chat chelat nim trong khoang tir 0,5 dén 25% trong luong tinh theo

dau vo hat diéu.

6. Ché pham dau vé hat diéu dang long chua dugc xir Iy nhiét chira ché phdm

theo diém bat ky trong s céc diém tu 1 dén 5 va chat mang vo co.

7. Ché pham dau vo hat diéu dang léng chua dugc xtr Iy nhiét theo diém 6, trong
d6 chat mang vo co 12 axit silixic va cdc muoi ctia né, vermiculit, dat diatomit,

da tan, cao lanh, hoac bentonit.

8. Ché pham dau vé hat didu dang 1ong chua duge xt 1y nhiét theo didm 6 hodc
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7, trong d6 chit mang v6 co c¢6 dién tich bé mit riéng 1a 500m*/g hodc nho hon.

9. Ché pham dau vo hat diéu dang 16ng chua duogc xtr 1y nhiét theo diém bat ky

trong so cac dieém tr 6 dén 8, trong do chat mang v co 1a silic oxit.

10. Ché pham dau vé hat diéu dang long chua dugc xtr 1y nhiét theo diém 9,
trong dé ty 18 hdn hop tinh theo trong lwong cua silic oxit/dau vo hat diéu chua

duoc xir Iy nhiét nam trong khoang tir 1/3,0 dén 1/0,1.

11. Ché phadm dau vo hat diéu dang léng chua duoc xir Iy nhiét theo diém bat ky
trong s6 cac diém tir 6 dén 10, trong d6 dau vo hat diéu chua dugc xtr 1y nhiét

bao gdm dau héa ran ¢ nhiét d6 nong chay nim trong khoang tir 45 dén 65°C.

12. Thiic &n chan nudi bao gdm dau vo hat didu chua duoc xt Iy nhiét chita ché
pham theo diém bét ky trong sb cac diém tir 1 dén 5 va/hodc ché pham theo

diém bat ky trong sb cac diém tir 6 dén 11.

13. Phuong phap e ché phan tmg decarboxyl cia axit anacardic trong dau vo
hat diéu chua dugc xtr Iy nhiét, phuong phap nay bao gom viée bd sung chat
chelat vao dau vo hat diéu chua duoc xt ly nhiét, trong dé chét chelat 1a mudi
ctia axit phosphoric va chét chelat duoc bd sung vao dau vo hat didu véi luong

nam trong khoang tur 0,1 dén 30% trong luong tinh theo dau vo hat diéu.

14. Phuong phap san xut ché pham dau vo hat diéu chua duge xtr ly nhiét theo
diém bt ky trong s6 cac diém tir 6 dén 11, phuong phap nay bao gdm viéc tron
chat chelat v6i chat mang vo co va sau do tron hdn hop ctia chét chelat va chat

mang vo co voi dau vo hat diéu chua dugc xir Iy nhiét.

15. Phuong phap tic ché phan tng decarboxyl cua axit anacardic, phuong phéap
nay bao gdm viéc b sung chét chelat vao axit anacardic, trong d6 chét chelat 13

muodi cua axit phosphoric.
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