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COMPARATIVE ANALYSIS OF AFLATOXIN CONTENT IN BITTER  
ALMOND FRUITS (PRUNUS DULCIS VAR. ACHCHIQ) GROWING  
IN VARIOUS GEOGRAPHICAL REGION UZBEKISTAN BY  
HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY 
 
$EGXNKDOLO�72-,.8/29��WRMLNXORY����#PDLO�UX���.KDELEMRQ�.86+,<(9��NXVKLHY#PDLO�UX��� 
7XONLQ�'-85$(9��WBMXUD\HY#PDLO�UX���+DVDQ�%(.38/$729���EHNSRODWRY����#LQER[�UX� 
*XOLVWDQ�6WDWH�8QLYHUVLW\��*XOLVWDQ\��8]EHNLVWDQ 
 

7KH�DLP�RI� WKH� VWXG\�ZDV� WR�RSWLPL]H� WKH�SURFHVV�RI�H[WUDFWLRQ�RI� DIODWR[LQV� VHFUHWHG�E\� IXQJL�RI� WKH�JHQXV�$VSHUJLOOXV� IURP�DO�
PRQGV��DV�ZHOO�DV�WR�DQDO\]H�WKH�FRQWHQW�RI�DIODWR[LQV�XVLQJ�KLJK�SHUIRUPDQFH�OLTXLG�FKURPDWRJUDSK\��+3/&���$Q�+3/&�/&������&�'�3OXV�
�6KLPDG]X��FROXPQ�6KLP-SDFN�*,67-+3�&������[����PP����P��6KLPDG]X��ZDV�XVHG�DW�D�UDWLR�RI�+�2�+�&-&1� �������DV�DQ�HOXHQW�DW�D�
WKHUPRVWDW�WHPSHUDWXUH�RI����GHJUHHV�&HOVLXV��%DVHG�RQ�WKH�DQDO\VLV�RQ�D�IOXRUHVFHQW�GHWHFWRU�5)-��$�ZLWK�DQ�H[FLWDWLRQ�ZDYHOHQJWK�RI����-
����QP�DQG�D�IORZ�UDWH�RI�����PO�PLQ��D�GLUHFWHG�VDPSOH�YROXPH�RI����ȝO��WKH�DPRXQW�RI�QDWXUDO�FRPSRXQGV�$)%���$*%���$)*���$)*��RI�
WKH�DIODWR[LQ�JURXS�ZDV�GHWHUPLQHG��,W�KDV�EHHQ�HVWDEOLVKHG�WKDW�WKH�FRQWHQW�RI�DIODWR[LQV�GRHV�QRW�H[FHHG�WKH�SHUPLVVLEOH�OLPLWV�DQG�GLIIHUV�
GHSHQGLQJ�RQ�WKH�DUHD�RI�FXOWLYDWLRQ��$OPRQGV�JURZQ�LQ�WKH�6\UGDU\D�UHJLRQ�FRQWDLQ�RQH�DQG�D�KDOI�WLPHV�PRUH�DIODWR[LQ�*��WKDQ�DOPRQGV�
JURZQ�LQ�WKH�-L]]DNK�UHJLRQ��DQG�IRXU�WLPHV�PRUH�WKDQ�DOPRQGV�JURZQ�LQ�WKH�6DPDUNDQG�UHJLRQ� 

 
.H\ZRUGV��IXQJL�RI�WKH�JHQXV�$VSHUJLOOXV��H[WUDFWLRQ��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�DQDO\VLV� 

СРАВНИТЕЛЬНЫЙ АНАЛИЗ СОДЕРЖАНИЯ АФЛАТОКСИНОВ  
В ЯДРАХ ГОРЬКОГО МИНДАЛЯ (PRUNUS DULCIS VAR. ACHCHIQ),  
ПРОИЗРАСТАЮЩИХ В РАЗЛИЧНЫХ ГЕОГРАФИЧЕСКИХ РЕГИОНАХ  
УЗБЕКИСТАНА, МЕТОДОМ ВЫСОКОЭФФЕКТИВНОЙ ЖИДКОСТНОЙ 
ХРОМАТОГРАФИИ  
 
Ⱥɛɞɭɯɚɥɢɥ�ɌɈɀɂɄɍɅɈȼ��WRMLNXORY����#PDLO�UX���ɏɚɛɢɛɠɨɧ�Ʉɍɒɂȿȼ��NXVKLHY#PDLO�UX��� 
Ɍɭɥɤɢɧ�ȾɀɍɊȺȿȼ��WBMXUD\HY#PDLO�UX���ɏɚɫɚɧ�ȻȿɄɉɍɅȺɌɈȼ���EHNSRODWRY����#LQER[�UX� 
Ƚɭɥɢɫɬɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ƚɭɥɢɫɬɚɧ��ɍɡɛɟɤɢɫɬɚɧ� 
 

ɐɟɥɶɸ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɥɹɥɚɫɶ�ɨɩɬɢɦɢɡɚɰɢɹ�ɩɪɨɰɟɫɫɚ�ɷɤɫɬɪɚɤɰɢɢ�ɚɮɥɚɬɨɤɫɢɧɨɜ��ɜɵɞɟɥɹɟɦɵɯ�ɝɪɢɛɚɦɢ�ɪɨɞɚ�$VSHUJLOOXV��ɢɡ�
ɦɢɧɞɚɥɹ�� ɚ� ɬɚɤɠɟ� ɚɧɚɥɢɡ� ɫɨɞɟɪɠɚɧɢɹ� ɚɮɥɚɬɨɤɫɢɧɨɜ� ɫ� ɩɨɦɨɳɶɸ� ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ� ɠɢɞɤɨɫɬɧɨɣ� ɯɪɨɦɚɬɨɝɪɚɮɢɢ� �ȼɗɀɏ���
ɂɫɩɨɥɶɡɨɜɚɧɚ�ȼɗɀɏ�/&������&�'�3OXV��6KLPDG]X���ɤɨɥɨɧɤɚ�6KLP-SDFN�*,67-+3�&������[����ɦɦ���ɦɤɦ��6KLPDG]X��ɩɪɢ�ɫɨɨɬɧɨɲɟɧɢɢ�
+�2�+�&-&1� �������ɜ�ɤɚɱɟɫɬɜɟ�ɷɥɸɟɧɬɚ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɬɟɪɦɨɫɬɚɬɚ����ɝɪɚɞɭɫɨɜ�ɩɨ�ɐɟɥɶɫɢɸ��ɇɚ�ɨɫɧɨɜɟ�ɚɧɚɥɢɡɚ�ɧɚ�ɮɥɭɨɪɟɫ�
ɰɟɧɬɧɨɦ�ɞɟɬɟɤɬɨɪɟ�5)-��$�ɫ�ɞɥɢɧɨɣ�ɜɨɥɧɵ�ɜɨɡɛɭɠɞɟɧɢɹ�–����-����ɧɦ�ɢ�ɪɚɫɯɨɞɨɦ�����ɦɥ�ɦɢɧ��ɨɛɴɟɦɨɦ�ɧɚɩɪɚɜɥɟɧɧɨɝɨ�ɨɛɪɚɡɰɚ����
ɦɤɥ�ɨɩɪɟɞɟɥɟɧɨ�ɤɨɥɢɱɟɫɬɜɨ�ɩɪɢɪɨɞɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ�$)%���$*%���$)*���$)*��ɝɪɭɩɩɵ�ɚɮɥɨɬɨɤɫɢɧɨɜ��ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɫɨɞɟɪɠɚ�
ɧɢɟ�ɚɮɥɨɬɨɤɫɢɧɨɜ�ɧɟ�ɩɪɟɜɵɲɚɟɬ�ɞɨɩɭɫɬɢɦɵɟ�ɧɨɪɦɵ�ɢ�ɨɬɥɢɱɚɟɬɫɹ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɨɛɥɚɫɬɢ�ɜɵɪɚɳɢɜɚɧɢɹ���Ɇɢɧɞɚɥɶ��ɜɵɪɚɳɟɧ�
ɧɵɣ�ɜ�ɋɵɪɞɚɪɶɢɧɫɤɨɣ�ɨɛɥɚɫɬɢ��ɫɨɞɟɪɠɢɬ�ɜ�ɩɨɥɬɨɪɚ�ɪɚɡɚ�ɛɨɥɶɲɟ�ɚɮɥɚɬɨɤɫɢɧɚ�*���ɱɟɦ�ɦɢɧɞɚɥɶ��ɜɵɪɚɳɟɧɧɵɣ�ɜ�Ⱦɠɢɡɚɤɫɤɨɣ�ɨɛɥɚ�
ɫɬɢ��ɢ�ɜ�ɱɟɬɵɪɟ�ɪɚɡɚ�ɛɨɥɶɲɟ��ɱɟɦ�ɦɢɧɞɚɥɶ��ɜɵɪɚɳɟɧɧɵɣ�ɜ�ɋɚɦɚɪɤɚɧɞɫɤɨɣ�ɨɛɥɚɫɬɢ� 

 
.H\ZRUGV��ɝɪɢɛɵ�ɪɨɞɚ�$VSHUJLOOXV��ɷɤɫɬɪɚɤɰɢɹ��ɤɚɱɟɫɬɜɟɧɧɵɣ�ɢ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ�ɚɧɚɥɢɡ� 

OꞌZBEKISTONNING TURLI GEOGRAFIK HUDUDLARDA OꞌSADIGAN  
ACHCHIQ BODOM (PRUNUS DULCIS VAR. ACHCHIQ) MEVASI  
TARKIBIDAGI AFLATOKSINLAR MIQDORINI YUQORI SAMARALI 
SUYUQLIK XROMATOGRAFIYASI METODI YORDAMIDA QIYOSIY  
TAHLIL QILISH  
 
$EGX[DOLO�72-,.8/29��WRMLNXORY����#PDLO�UX���+DELEMRQ�42৞6+,<(9��NXVKLHY#PDLO�UX��� 
7XONLQ�$U]LNXORYLFK�'-85$(9��WBMXUD\HY#PDLO�UX���+DVDQ�%(.32৞/$729���EHNSRODWRY����#LQER[�UX 
� 
*XOLVWRQ�GDYODW�XQLYHUVLWHWL��*XOLVWRQ��2৞]EHNLVWRQ 
 

7DGTLTRWQLQJ� PDTVDGL� ERGRPGDQ� $VSHUJLOOXV� MLQVL� ]DPEXUXJ
ODUL� WRPRQLGDQ� DMUDWLOJDQ� DIODWRNVLQODUQL� DMUDWLE� ROLVK� MDUD\RQLQL�
RSWLPDOODVKWLULVK��VKXQLQJGHN��\XTRUL�VDPDUDOL�VX\XTOLN�[URPDWRJUDIL\DVL��+3/&��\RUGDPLGD�DIODWRNVLQODU�WDUNLELQL�WDKOLO�TLOLVK��+3/&�/&�
�����&�'�3OXV��6KLPDG]X��XVWXQL�6KLP-SDFN�*,67-+3�&������[����PP���PNP��6KLPDG]X��+�2�+�&-&1� �������QLVEDWGD�HO\XHQW�VLIDWL�
GD� WHUPRVWDW�KDURUDWL�6HOVL\�ER
\LFKD����GDUDMDGD�LVKODWLOJDQ�����-����QP�TR
]J
DOLVK� WR
OTLQ�X]XQOLJL�YD�����PO�PLQ�RTLP�WH]OLJL�����PNO�
\R
QDOWLULOJDQ� QDPXQD� KDMPL�� $)%��� $*%���$)*���$)*�� WDELL\� ELULNPDODULQLQJ�PLTGRUL� 5)-��$� O\XPLQHVWVHQW� GHWHNWRULGD� WDKOLO� TLOLVK�
DVRVLGD�DIODWRNVLQ�JXUXKL� DQLTODQGL��$IODWRNVLQODU�PLTGRUL� UX[VDW� HWLOJDQ� FKHJDUDODUGDQ� RVKPDVOLJL� YD� HWLVKWLULVK�PD\GRQLJD� TDUDE� IDUT�
TLOLVKL�DQLTODQJDQ��6LUGDU\R�YLOR\DWLGD�\HWLVKWLULOJDQ�ERGRP�WDUNLELGD�DIODWRNVLQ�*��PRGGDVL�-L]]D[�YLOR\DWLGD�\HWLVKWLULOJDQ�ERGRPJD�TDUD�
JDQGD�ELU�\DULP�EDUREDU��6DPDUTDQG�YLOR\DWLGD�\HWLVKWLULOJDQ�ERGRPGDQ�WRµUW�EDUREDU�NRµS�� 

 

�'2,�����������FFH������� 

.LULVK 
=DPEXUXJ൏ODU� R൏]LGDQ� KD\RWL\� [DYIOL�

LNNLODPFKL� PHWDEROLWODU� –� PLNRWRNVLQODU� DMUDWLVKL�
ELODQ�WDYVLIODQDGL��6KXQJD�NR൏UD�]DPEXUXJ൏ODU�ELODQ�
]DUDUODQJDQ� R]LT-RYTDW� PDKVXORWODUL� PXWDJHQOL��
NDQWVHURJHQOL�YD�LPPXQRVXSUHVVLY�[XVXVL\DWJD�HJD�
ER൏OJDQ� WRNVLQODUQL� ER൏OLVKL� HKWLPROOLJL� ELODQ�
[DYIOLGLU�>����@��2]LT-RYTDW�PDKVXORWODULGD�R൏]LGDQ�
PLNRWRNVLQODU� DMUDWXYFKL� PDJ൏RU� ]DPEXUXJ൏LQLQJ�
$VSHUJLOOXV��3HQLFLOOLXP�YD�)XVDULXP�KLVREODQDGL��
$NVDUL\DW� WRNVLQ� DMUDWXYFKL� ]DPEXUXJ൏ODU�
$VSHUJLOOXV� DYORGODUL� ER৞OLE�� XODUQLQJ� WXUODUL�

JOLRWRNVLQ� \RNL� YHUUXNXORJHQ� �$�� )XPLJDWXV���
DIORWRNVLQODU� �$�� IODYXV� YD� $�� SDUDVLWLFXV�� DMUDWLVKL�
ELODQ�[DYIOL�KLVREODQDGL�>����@� 

$IODWRNVLQODU� $VSHUJLOOXV� WXUODUL� WRPRQLGDQ�
LVKODE� FKLTDULOJDQ� LNNLODPFKL� PHWDEROLWODU�
JXUXKLGLU�� <XWLOJDQGD�� QDIDV� ROJDQGD� \RNL� WHUL� RU�
TDOL� VR൏ULOVD�� DIODWRNVLQODU�� KDWWR� SDVW� NRQVHQ�
WUDWVL\DODUGD�KDP��RGDPODU�YD�KD\YRQODUGD�NDQVHU�
RJHQ�� JHSDWRWRNVLN�� WHUDWRJHQ� YD� PXWDJHQ�
[XVXVL\DWJD� HJD� YD� VKXQLQJ� XFKXQ� -DKRQ� VRJ൏OLTQL�
VDTODVK� WDVKNLORWL� >�-�@� ER൏\LFKD� �-JXUXK� NDQVHU�
RJHQODUL� VLIDWLGD� WDVQLIODQDGL�� $IODWRNVLQ� %��
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D\QLTVD� PXKLP�� FKXQNL� X� HQJ� ]DKDUOL� YD� NXFKOL�
KHFK�TDFKRQ� WDYVLIODQJDQ�JHSDWRNDUVLQRJHQ� WDELL\�
ELULNPD�>�-��@� 

8VKEX� PXDPPRQLQJ� PXKLPOLJLQL� KLVREJD�
ROJDQ� KROGD�� DIODWRNVLQODUQL� DQLTODVKQLQJ� WXUOL�
XVXOODUL� LVKODE� FKLTLOJDQ�� DPPR� KDU� ELU� XVXOQLQJ�
NDPFKLOLNODUL� PDYMXG�� -� VDPDUDOL�� DPPR� TLPPDW�
\RNL� DU]RQ�� DPPR� PHKQDWNDVK� YD� HWDUOLFKD� DQLT�
HPDV�>�-��@� 

$VSHUJLOOXV� WXUNXPLJD� RLG� ]DPEXUXJ൏ODU�
DMUDWDGLJDQ�$IODWRNVLQ�JXUXKL� QRPL�ELODQ� WDYVLIOD�
QDGLJDQ�PLNRWRNVLQODU�QDIDV�\R൏OL�\RNL�RUJDQL]PQ�
LQJ�LFKNL�D൏]RODULJD�WXVKLVKL�ELODQ�VKLOLPVKLT�HSLWH�
OLDO� WR൏TLPD� RUTDOL� VR൏ULOL� LNNLODPFKL� PHWDEROLWODU�
VLIDWLGD� NDQWVHURJHQOL�� JHSDWRWRNVLN�� WHUDWRJHQ� YD�
PXWDJHQ� WD൏VLU� HWLVK� [XVXVL\DWL� ELODQ� NDQWVHURJHQ�
JXUXKLJD�NLULWLODGL�>�-�����-��@��8VKEX�LNNLODPFKL�
PHWDEROLWODU� VLIDWLGD� TD\G� HWLOJDQ� PLNRWRNVLQ�
ODUGDQ�$IODWRNVLQ�%��]DKDUOL�YD�JHSDWRNDUWVLQRJHQ�
VLIDWLGD� � NXFKOL� WD൏VLU� HWXYFKL� WDELL\� ELULNPD�
KLVREODQDGL�>�@�� 

 
 
 
 

$IORWRNVLQODU� JXUXKLJD� NLUXYFKL� ELULNPD�
ODUQLQJ� R]LT-RYTDW� YD� XODUQLQJ� PDQEDODULGD�
PDYMXGOLJL�KDPGD�PLTGRULQLQJ�DQLTODVK�PXKLPOL�
JL� ERLV� DQLTODVKQLQJ� KDU� [LO�PHWRGODUL� LVKODE� FKL�

TLOJDQ� YD� VKXQLQJGHN�XVKEX�PHWRGODU� DVRVLGD�QD�
WLMDODUGD� DQLTOLNODU� HWLVKPDVOLJL� VDEDEOL� NDPFKLOL�
NODUJD�KDP�HJD�>�-��@� 

2]LT-RYTDW� YD� R]XTDODUQLQJ� HUNLQ� VDYGRVL�
EXWXQ� GXQ\RGD� WRERUD� NHQJ� WDUTDOJDQ�� 0DKVXORW�
RTLPLQL�QD]RUDW�RVWLGD�XVKODE�WXULVK�XFKXQ�HNVSRUW�
TLOXYFKL� YD� LPSRUW� TLOXYFKL� PDPODNDWODUGD� KDP�
PXYRILTODVKWLULOJDQ� WDUWLEJD� VROLVK� YD� ERVKTDULVK�
WL]LPODULJD�HKWL\RM�ERU��6KX�VDEDEOL��NR൏SODE�PDP�
ODNDWODUGD� DOODTDFKRQ� WXUOL� [LO� LIORVODQWLUXYFKL�
PRGGDODU�� VKX� MXPODGDQ� DIODWRNVLQODU� XFKXQ�
XPXPL\� TRLGDODU� YD� PDNVLPDO� GDUDMDODU�
R൏UQDWLOJDQ��6KXQJD�TDUDPD\��D\ULP�GDYODWODU�DIOD�
WRNVLQODU� XFKXQ� R൏]ODULQLQJ�PDNVLPDO� GDUDMDODULJD�
HJD�� 'XQ\R� ER൏\ODE� DVRVDQ� DIODWRNVLQODUQLQJ�
XPXPL\�PLTGRUL��$)%���$)%���$)0���$)*��YD�
$)*���� R]LT-RYTDW� YD�R]XTD�XFKXQ��PXYRILTOLNQL�
WHNVKLULVK� XFKXQ� WHJLVKOL� WDKOLO� XVXOODULQL� WDQODVK�
XFKXQ� ERVKTDODU� TDWRUL� XVKEX� TRLGDODUGDQ� [DEDU�
GRU� ER൏OLVK� PXKLPGLU�� +R]LUJL� NXQGD� DIODWRNVLQ�
ODUQL� DQLTODVKGD� RPPDODVKJDQ�� ]DPRQDYL\�
XVXOODUGDQ� IR\GDODQLE�� DIODWRNVLQODUQL� PLTGRU� YD�
VLIDW� MLKDWGDQ� DQLTODVK� XVXOLGDQ� \XTRUL� VDPDUDOL�
VX\XTOLN�[URPDWRJUDIL\DVLGDQ�IR\GDODQGL�>��@� 

<XTRUL� VDPDUDOL� VX\XT� [URPDWRJUDIL\D�
�<66;�� -� EX� RUJDQLN� ELULNPDODUQL� DMUDWLVK� YD�
DQLTODVKQLQJ�HQJ�RPPDYL\�YD�VDPDUDOL�XVXOODULGDQ�
KLVREODQDGL�� 'XQ\RGD� WD[PLQDQ� ���� RUJDQLN�
ELULNPDODU� <66;� \RUGDPLGD� DQLTODQDGL�� 7DKOLO�
TLOLQDGLJDQ� QDPXQD� NRORQNDGD� KDUDNDWOL� YD�
KDUDNDWVL]� ID]DODU� R൏UWDVLGD� KDUDNDWODQDGL� YD�
WDTVLPODQDGL�� %XQGD� DMUDWLVK� NHUDN� ER൏OJDQ�
QDPXQDODU� WDUNLELGDJL� NRPSRQHQWODU� LNNL� ID]D�
XFKXQ�WXUOL�[LO�\DTLQOLNODUJD�HJD�ER൏OJDQOLJL�YD�VKX�
ELODQ� NRORQNDGD� KDU� [LO� WH]OLNGD� KDUDNDWODQLVKL�
VDEDEOL�DMUDWLODGL�>��@� 

%��DIORWRNVLQ���WD�KDOTDGDQ�LERUDW�VWUXNWXUDYL\�WX]LOLVKJD�HJD��
NLP\RYL\�IRUPXODVL�&��+��2���PROHNXO\DU�PDVVDVL����������J�PRO��
VX\XTODQLVK�KDURUDWL������&��VXYGD�HUXYFKDQOLJL���-���PNJ�PO�
ER൏OLE��DJUHJDW�KRODWL�UDQJVL]�\RNL�RFK�VDULT�NULVWDOOGLU�.LP\RYL\�

IRUPXODVL�&��+��2���PROHNXO\DU�PDVVDVL����������J�PRO��
VX\XTODQLVK�KDURUDWL������&��VXYGD�HUXYFKDQOLJL���-���PNJ�PO�

ER൏OLE�DJUHJDW�KRODWL�UDQJVL]�\RNL�RFK�VDULT�NULVWDOOGLU�>�@� 

$IODWRNVLQ�%���%���*��YD�*��ODUQLQJ�WX]LOLVKL 



 

 

�
���� .�, �0�<�2  
YD �NLP\R � W H[QR ORJ L\DV L  

CHEMISTRY AND CHEMICAL ENGINEERING 
ɏɂɆɂə�ɂ�ɏɂɆɂɑȿɋɄȺə�ɌȿɏɇɈɅɈȽɂə  

�� 

FOOD PROCESSING  
ПЕРЕРАБОТКА ПИЩЕВЫХ ПРОДУКТОВ 
OZIQ-OVQAT TEXNOLOGIYASI 

2E
HNWODU�YD�WDGTLTRW�XVXOODU 
7DGTLTRW� RE൏HNWL� VLIDWLGD� 2൏]EHNLVWRQ�

5HVSXEOLNDVL� 6LUGDU\R� ;RYRV� 7XPDQL� 6RKLENRU�
0)<��-L]]D[�YLOR\DW�*൏DOODRURO�WXPDQL�YD�6DPDU�
TDQG�YLOR\DWL�3D\DULT�WXPDQODULGD�R൏VDGLJDQ�DFK�
FKLT� ERGRPQLQJ� �3UXQXV� GXOFLV� YDU�� $FKFKLT��
����� \LOJL� \HWLVKWLULOJDQ� KRVLOLGDQ� QDPXQDODU�
ROLQGL�� +RVLO� QDPXQDODUL� ���� VPGDQ� NLFKLN�
R൏OFKDPJDFKD� EOHQGLU� \RUGDPLGD� PD\GDODQGL��
2OLQJDQ� QDPXQDODU� EOHQGHUGD� PD\GDODQJDQGDQ�
VR൏QJ�HNVWUDNVL\D�TLOLQGL�>������@�� 

2SWLPDO� HNVWDNVL\D� TX\LGDJLFKD� DPDOJD�
RVKLULOGL�� %XQGD� VXY� YD� DVHWRQLWULOGDQ� WHQJ� QLV�
EDWGD� ROLQLE� ���� PO� HULWPD� WD\\RUODE�� XQJD� �� J�
QDWUL\� [ORULG� WX]LGDQ� VROLQLE� \D[VKLODE�
DUDODVKWLULOGL��7X]�HULJDQGDQ�VR൏QJ��QDPXQDGD����
J� WRUWLOLE� WD\\RU� HULWPDJD� VROLQLE� PDJQLW�
DUDODVKWLUJLFKGD� ��� PLQ� GDYRPLGD� DUDODVKWLULE�
HNVWUDNVL\D� TLOLQDGL>��@�� %RGRP� QDPXQDODUL�
HNVWUDNVL\D� TLOLQJDQGDQ� VR൏QJ� ���� ȝPOL� ILOWUGD�
ILOWUODE�ROLQLE��QDPXQDODU�WDUNLELGDJL�DIODWRNVLQODU�
PLTGRULQL� DQLTODVKGD� \XTRUL� VDPDUDOL� VX\XTOLN�
[URPDWRJUDIL\D� �<66;�� XVXOLGDQ� IR\GDODQLOGL��
%XQLQJ� XFKXQ� QDPXQDODU� HNVWUDNWL� ILOWU� TLOLQ�
JDQGDQ� VR൏QJ� <66;� TXULOPDVLJD� DQDOL]� TLOLVK�
XFKXQ�MR\ODVKWLULODGL�>��@�� 

$QDOL]QL� EDMDULVKLPL]� XFKXQ� EL]GD�

³.RQVWDQWD´�[XVXVL\�LVKODE�FKLTDUXYFKL�WRPRQLGDQ�
�� –� SDUWL\DVLGD� LVKODE� FKLTDULOJDQ� $IODWRNVLQ� *��
XFKXQ� 2൏]� '61� �������������� � $IODWRNVLQ� *��
XFKXQ� 2൏]� '61� �������������� $IODWRNVLQ� %��
XFKXQ� 2൏]� '61� ������������� YD� $IODWRNVLQ� %��
XFKXQ� 2൏]� '61� ������������� 3DVSRUW� VHUL\DOL�
VWDQGDUWODUGDQ� IR\GDODQLE� <66;� /&� ����� &�'�
3OXV��6KLPDG]X��TXULOPDVL�6KLP-SDFN�*,67-+3�
&��� ���[���� PP� �� ȝP� �6KLPDG]X�� NRORQNDGDQ�
IR\GDODQLOLE�� WHUPRVWDW� KDURUDWL� ��� R&� GD� HO\XHQW�
VLIDWLGD�+�2�+�&-&1�-�������QLVEDWGD�ROLQGL��)OXR�
UHVHQW� 5)-��$� GHWHNWRUGD� TR൏]J൏DOXYFKDQ� WR൏OTLQ�
X]XQOLJL� -� ���� -� ���� QPGD� YD� ���� PO�PLQ� RTLP�
WH]OLJLGD��\XERULOJDQ�QDPXQD�KDMPL����PNOGD�DQD�
OL]�DPDOJD�RVKLULOGL� 

 
1DWLMDODU�YD�PXKRNDPD 
7XUOL� JHRJUDILN� PLQWDTDODUGDQ� NHOWLULOJDQ�

QDPXQDODU�\XTRUL� VDPDUDOL� VX\XTOLN�[URPDWRJUDIL�
\DVL� TXULOPDVLGD� WDKLOLODU� DPDOJD� RVKLULOGL�� 8QJD�
NR൏UD� 6DPDUTDQG� YLOR\DWLGD� \HWLVKWLULOJDQ� ERGRP�
QDPXQDVL� WDUNLELGD� DIODWRNVLQ� PLTGRUL� NDPURT�
HNDQOLJL� \XTRUL� VDPDUDOL� VX\XTOLN� [URPDWR�
JUDIL\VLGD� EDMDULOJDQ� DQDOL]� QDWLMDVLGD� DQLTODQGL��
%XQL�TX\LGD�NHOWLULOJDQ���-MDGYDO�YD��-UDVP�� 

6LUGDU\R� YD� -L]]D[� YLOR\DWODULGD� \HWLVKWLULO�
JDQ� ERGRPODUGD� DIODWRNVLQODU� PLTGRULQL� WDKOLO� TL�

�-UDVP��6DPDUTDQG�KXGXGLGD�\HWLVKWLULOJDQ�ERGRP�QDPXQD�WDUNLEL�[URPDWRJUDPPDVL� 

3HDN 5HW�7LPH $UHD +HLJKW &RQF 8QLW 0DUN 1DPH 

� ����� ����� ��� ����� 

XJ�PO 

 �  

  

� ����� ������� ������ ����� 9 

� ����� ������� ������ ����� 69 

� ����� ����� ���� ����� 7 

� ����� ���� ��� ����� 7 

� ����� ������ ����� ����� 69 

7RWDO   ������� ������     

$)O�*� 

�-MDGYDO 
6DPDUTDQG�YLOR\DWLGD�\HWLVKWLULOJDQ�ERGRP�WDUNLELGDJL�DIODWRNVLQ�PLTGRUL� 
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�-MDGYDO 
6LUGDU\R�YLOR\DWLGD�\HWLVKWLULOJDQ�ERGRP�WDUNLELGDJL�DIODWRNVLQ�PLTGRUL 

3HDN 5HW�7LPH $UHD +HLJKW &RQF 8QLW 0DUN 1DPH 

� ����� ����� ��� ����� 

XJ�PO 

 � � � 

  

� ����� ������ ����� �����   

� ����� ������ ���� ����� 9 

� ����� ������ ����� ����� 9 

� ����� ����� ���� ����� 9 

� ����� ������ ����� ����� 9 

� ����� ����� ���� ����� 9 

� ����� ����� ��� ����� 9 

� ����� ����� ��� ����� 9 

�� ����� ����� ��� ����� 9 

7RWDO   ������� �����     

 $)O�*� 
� �  

�-UDVP��6LUGDU\R�YLOR\DWLGD�\HWLVKWLULOJDQ�ERGRP�QDPXQD�WDUNLEL�[URPDWRJUDPPDVL�� 

OLVK�QDWLMDODUL���YD��-MDGYDOODUGD�KDPGD���YD��-UDVPODUGD�NHOWLULOJDQ�� 

�-MDGYDO 
-L]]D[�YLOR\DWLGD�\HWLVKWLULOJDQ�ERGRP�WDUNLELGDJL�DIODWRNVLQ�PLTGRUL 

3HDN 5HW�7LPH $UHD +HLJKW &RQF 8QLW 0DUN 1DPH 

� ����� ������ ����� ����� 

XJ�PO 
 

  

� ����� ������ ���� ����� 9 

� ����� ������ ���� ����� 9 

� ����� ����� ���� ����� 9 

� ����� ������ ����� ����� 9 

� ����� ����� ���� ����� 9 

� ����� ����� ��� ����� 9 
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� ����� ���� ��� �����   
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���[���� PP� �� ȝP� �6KLPDG]X�� NRORQNDGDQ�
IR\GDODQLOLE��WHUPRVWDW�KDURUDWL����ɨ&�GD�HO\XHQW�
VLIDWLGD� +�2�+�&-&1� –� ������ QLVEDWGD� ROLQGL��
)OXRUHVHQW� 5)-��$� GHWHNWRUGD� TR൏]J൏DOXYFKDQ�
WR൏OTLQ�X]XQOLJL�-�����-�����QPGD�YD������PO�PLQ�
RTLP� WH]OLJLGD�� \XERULOJDQ� QDPXQD� KDMPL� ���
PNOGD� DQDOL]� DPDOJD� RVKLULOLVK� DVRVLGD�
DIORWLNVLQ� JXUXKLGDJL� $)%��� $*%��� $)*���
$)*�� WDELL\� ELULNPDODUQL� DQLTODVKQLQJ� RSWLPDO�
XVXOL�DQLTODQGL� 

$IODWRNVLQODUQL� ERGRP� R൏VLPOLJL� PDJ൏]LGDQ�
DMUDWLE� ROLVKQL� RSWLPDOODVKWLULVK�� VKXQLQJGHN�
DIODWRNVLQODUQL� RVRQ�YD� VDPDUDOL� HNVWUDNWVL\D�TLOLE�
DMUDWLVK�� KDPGD� 2൏]EHNLVWRQ� 5HVSXEOLNDVL� XFKWD�
YLOR\DWLGD� \HWLVKWLULOJDQ� DFKFKLT� ERGRP� GDUD[WL�
PDJ൏]L� WDUNLELGDJL� DIODWRNVLQODUL� PLTGRUL� WDKOLO�
TLOLQGL� 

PROCESS CONTROL AND SYSTEMS 
УПРАВЛЕНИЕ ПРОЦЕССАМИ И СИСТЕМАМИ  
JARAYON VA TIZIMINI BOSHQARISH  

�-UDVP��-L]]D[�YLOR\DWL�KXGXGLGD�\HWLVKWLULOJDQ�ERGRP�PHYDVL�ɯURPDWRJUDPPDVL� 

7XUOL� JHRJUDILN� PLQWDTDODUGDQ� NHOWLULOJDQ�
WDGTLTRW�RE൏HNWL�WDUNLELQLQJ�TL\RVL\�WDKOLOL�DVRVLGD�
TD\G� HWLVK�PXPNLQNL�� JDUFKL�PDKVXORWODU� ELU� DY�
ORGJD�PDQVXE��R൏VLPOLN�WXUL�ER൏OVDGD��XODUQL�PHYD- 

VLGD� XFKURYFKL� ]DPEXUXJ൏ODU� PLTGRUL� YD� XODUGDQ�
DMUDODGLJDQ� WRNVLQODUJD� NR൏UD� DORKLGD� EDKR� EHULVK�
PXPNLQ�� 2OLQJDQ� QDWLMDODU� TX\LGDJL� �-MDGYDOGD�
NHOWLULOJDQ� 

�-MDGYDO 
2൏]EHNLVWRQQLQJ�WXUOL�JHRJUDILN�PLQWDTDODUGD�R൏VDGLJDQ�DFKFKLT�ERGRP�PHYDVLGD�]DPEXUXJ൏ODGDQ�

DMUDODGLJDQ�DIODWRNVLQODU�NR൏UVDWNLFKODUL 

1DPXQD�NHOWLULOJDQ�
KXGXGODU 

$IODWRNVLQODUQLQJ�
XPXPL\�PLTGRU�FKH�
JDUDVL�DIODWRNVLQODUQLQJ�

XPXPL\�WDUNLELJD�
TR
\LODGLJDQ�WDODEODU�

>��@ 
SSP 

  

$)%� 

  

$)%� 

  

$)*� 

  

$)*� 

$IODWRNVLQODUQLQJ�
XPXPL\�PLTGRUL 

SSP 

6DPDUTDQG�3D\DULT�WX�

���� 

  

- - - ����� ����� 

-L]]D[�*൏DOODRURO�WXPDQL - - - ����� ����� 

6LUGDU\R�;RYRV�WXPDQL - - - ����� ����� 

$IJ¶DQLVWRQ - - - ����� ����� 

(URQ - - - ����� ����� 

2OLQJDQ� QDWLMDODUJD� DVRVDQ�� VKXQL� TD\GD�
HWLVK� PXPNLQNL�� 2]EHNLVWRQ� 5HVSXEOLNDVL� WXUOL�
YLOR\DWODULGD� \HWLVKWLULOJDQ� ERGRP� PHYDVL�
WDUNLELGD� DIODWRNVLQODU� PLTGRUL� NHOWLULOJDQ�
PH൏\RUL\� KXMMDWODUJD� QLVEDWDQ� NDP�� $IODWRNVLQ�
%���%���*�� YD�*�� VWDQGDUW� QDPXQDODUL� DVRVLGD�
����� –� PLQXWGD� DQLTODQGL�� 6LUGDU\R� KXGXGLGD�
\HWLVKWLULOJDQ� ERGRP� PHYDVL� WDUNLELGDJL�
DIODWRNVLQ� *�� PLTGRUL�� -L]]D[� YLOR\DWLGD�
\HWLVKWLULOJDQ� ERGRP� PHYDVL� WDUNLELGDJL�
DIODWRNVLQ� *�� JD� QLVEDWDQ� ELU� \DULP� EDUREDU��
6DPDUTDQG� YLOR\DWLGD� \HWLVKWLULOJDQ� ERGRP�
PHYDVLJD�QLVEDWDQ�HVD�WR൏UW�EDUREDU�\XTRUL�HNDQ� 

 
;XORVD 
<66;� /&� ����� &�'� 3OXV� �6KLPDG]X��

TXULOPDVL� 6KLP-SDFN� *,67-+3� &���



 

CHEMISTRY AND CHEMICAL ENGINEERING 
ɏɂɆɂə�ɂ�ɏɂɆɂɑȿɋɄȺə�ɌȿɏɇɈɅɈȽɂə  �
���� .�, �0�<�2  

YD �NLP\R � W H[QR ORJ L\DV L  
�� 

FOOD PROCESSING  
ПЕРЕРАБОТКА ПИЩЕВЫХ ПРОДУКТОВ 

OZIQ-OVQAT TEXNOLOGIYASI 

5()(5(1&(6 
 

�� 0LNOyV�*���$QJHOL�&���$PEUXV�È���1DJ\�$���.DUGRV�9���=HQWDL�$���.HUHNHV�.���)DUNDV�=���-y൏]ZLDN�È���%DUWy�7��'HWHFWLRQ�RI�DIODWR[LQV�LQ�
'LIIHUHQW�0DWULFHV�DQG�)RRG-&KDLQ�3RVLWLRQV��)URQWLHUV�LQ�0LFURELRORJ\��������'2,����������IPLFE����������� 

�� *267������-�����3URGXNW\�SLVKHY\\H��0HWRG\�YL\DYOHQL\D�L�RSUHGHOHQL\D�VRGHUMDQL\D�DIODWRNVLQRY�%����L�0�����0RVFRZ��6WDQGDUWLQIRUP�
3XEO����������,Q�5XVV�� 

�� *267������-�����3URGXNW\�SLVKFKHY\\H��2SUHGHOHQL\H�DIODWRNVLQD�%����L�REVKFKHJR�VRGHU]KDQL\D�DIODWRNVLQRY�%�����%�����*����L�*����Y�
]HUQRY\NK� NXOWXUDNK�� RUHNKDNK� L� SURGXNWDNK� LNK� SHUHUDERWNL�� 0HWRG� Y\VRNRHIIHNWLYQR\� ]KLGNRVWQR\� NKURPDWRJUDILL� �V� SRSUDYNDPL��
>3URGXFWV�SLVKFKHY\\H��2SUHGHOHQL\H�DIODWRNVLQD�%����L�REVKFKHJR�VRGHU]KDQL\D�DIODWRNVLQRY�%�����%�����*����L�*����Y�]HUQRY\NK�NXOWX�
UDNK��RUHNKDNK�L�SURGXNWDNK�LNK�SHUHUDERWNL��0HWRG�Y\VRNRHIIHNWLYQR\�]KLGNRVWQR\�NKURPDWRJUDILL��V�SRSUDYNDPL�@��0RVFRZ��6WDQGDUWLQ�
IRUP�3XEO����������,Q�5XVV�� 

�� $GiQ\L�1���1DJ\�È�*���7DNiFV�%���6]HQGU}�,���6]DNiFV�*���6]�FV�5��6HQVLWLYLW\�HQKDQFHPHQW�IRU�P\FRWR[LQ�GHWHUPLQDWLRQ�E\�RSWLFDO�ZDYH�
JXLGH�OLJKWPRGH�VSHFWURVFRS\�XVLQJ�JROG�QDQRSDUWLFOHV�RI�GLIIHUHQW�VL]H�DQG�RULJLQ��)RRG�&KHP���������YRO������SS����–����'2,����������
M�IRRGFKHP������������� 

�� 0RNVKLQD�1��<$���6HOHPHQHY�9��)���6NRSLQWVHYD�9��/��L�GU��2SUHGHOHQL\H�PLNRWRNVLQRY�Y�SLVKFKHY\NK�SURGXNWDNK�PHWRGRP�WRQNRVOR\QR\�
NKURPDWRJUDILL� >'HWHUPLQDWLRQ� RI� P\FRWR[LQV� LQ� IRRG� SURGXFWV� E\� WKLQ� OD\HU� FKURPDWRJUDSK\@�� 6RUEWVLRQQ\\H� L� NKURPDWRJUDILFKHVNL\H�
SURWVHVV\��������YRO�����QR�����SS�����-���� 

�� .RQGUDNKLQ�/�3���$UNKLSRY�$�9���/HYFKHQNR�9�,���7DODQRY�*�$���)URORYD�/�$���1RYLNRY�9�(��0HWRG\�YHWHULQDUQR\�NOLQLFKHVNR\�ODERUDWRU�
QR\�GLDJQRVWLNL�>0HWKRGV�RI�YHWHULQDU\�FOLQLFDO�ODERUDWRU\�GLDJQRVWLFV@��0RVɫRZ��.RORV6�3XEO�������������S� 

�� 6DQ� 3L1� ����������-��� *LJL\HQLFKHVNL\H� WUHERYDQL\D� EH]RSDVQRVWL� L� SLVKFKHYR\� WVHQQRVWL� SLVKFKHY\NK� SURGXNWRY�� VDQLWDUQR-
HSLGHPLRORJLFKHVNL\H�SUDYLOD�L�QRUP\�>6DQ�5DQG1�����������-���+\JLHQLF�UHTXLUHPHQWV�IRU�WKH�VDIHW\�DQG�QXWULWLRQDO�YDOXH�RI�IRRG�SURG�
XFWV��VDQLWDU\�DQG�HSLGHPLRORJLFDO�UXOHV�DQG�QRUPV@��0RVFRZ��$NDGHPL\D�3XEO�������� 

�� 8OXGDJ��<���(VHQ��(���.RNWXUN��*���2]HU��+���0XKDPPDG��+���2OFHU��=���HW�DO��/DE-RQ-D-FKLS�EDVHG�ELRVHQVRU�IRU�WKH�UHDO-WLPH�GHWHFWLRQ�RI�
DIODWR[LQ��7DODQWD��������YRO�������SS�����–�����'2,����������M�WDODQWD������������ 

�� $PHOLQ� 9�*��� .DUDVHYD� 1�0��� 7UHW\DNRY� $�9�� .KURPDWRJUDILFKHVNL\H� PHWRG\� RSUHGHOHQL\D� PLNRWRNVLQRY� Y� SLVKFKHY\NK� SURGXNWDNK�
>&KURPDWRJUDSKLF�PHWKRGV�IRU�WKH�GHWHUPLQDWLRQ�RI�P\FRWR[LQV�LQ�IRRG�SURGXFWV@��-XUQDO�DQDOLWLFKHVNR\�NKLPLL��������YRO������QR�����SS��
���–���� 

��� $EGXONDGDU�$�+�:���$EGXOOD�$�$O��$OL��$IUDK�0�$O��0\FRWR[LQV�LQ�IRRG�SURGXFWV�DYDLODEOH�LQ�4DWDU��)RRG�&RQWURO��������YRO������S������ 
��� %UHUD�&���'HEHJQDFK�)���0LQDUGL�9��HW�DO��,PPXQRDIILQLW\�&ROXPQ�&OHDQXS�ZLWK�/LTXLG�&KURPDWRJUDSK\�IRU�'HWHUPLQDWLRQ�RI�$IOIDWR[LQ�

%���LQ�&RUQ�6DPSOHV��,QWHUODERUDWRU\�6WXG\�$2$&�,QW���������YRO������QR�����'2,����������MDRDF���������� 
��� 2OJD�0RQDJR-0DUDQD��-HQV�3HWWHU�:ROG��5XQH�5¡GERWWHQ��.DWLQND�5LLVHU�'DQNHO��1LOV�.ULVWLDQ�$IVHWK��5DPDQ��QHDU-LQIUDUHG�DQG�IOXRUHV�

FHQFH�SHFWURVFRS\�IRU�GHWHUPLQDWLRQ�RI�FROODJHQ�FRQWHQW�LQ�JURXQG�PHDW�DQG�SRXOWU\�E\-SURGXFWV@��/HEHQVPLWWHO-:LVVHQVFKDIW���7HFKQROR�
JLH��������YRO�������QR��������������'2,����������M�OZW������������ 

��� :LOFR[�-���'RQHOO\�&���/HHPDQ�'���0DUOH\�(��7KH�XVH�RI� LPPXQRDIILQLW\�FROXPQV�FRQQHFWHG�LQ� WDQGHP�IRU� VHOHFWLYH�DQG�FRVW-HIIHFWLYH 
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