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Research Progress on the Preparation of Liquid Smoke and Its Targeted

Control for the Formation of Volatile Flavor Compounds

WU Wenzheng, LOU Aihua, LIU Yan, QUAN Wei ', SHEN Qingwu’
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Abstract: Smoked food is popular among consumers because of its unique flavor and taste. Food-grade liquid smoke
has become a key ingredient in determining the flavor quality of smoked food, as liquid smoking has been widely applied in
smoked-food processing. However, the lack of research on the basic theory and techniques for processing food-grade liquid
smoke has led to limited diversity and flavor of liquid-smoke in the Chinese market. The flavor of smoked food produced
using liquid smoke is often inferior with little differentiation, which hinders the modern development of the smoked-food
industry. Deep understanding of the mechanisms and pathways regulating the formation of volatile flavor compounds during
the preparation of liquid smoke is crucial for quality enhancement. This article covers each step in the preparation of liquid
smoke. The factors affecting the formation of volatile flavor compounds in liquid smoke are discussed, including the type,
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moisture content, and particle size of the raw materials, as well as the oxygen content, processing temperature, and refining

method. The influencing mechanisms are also examined. The aim of this research is to provide new ideas for the targeted

control and production of high-quality, food-grade, liquid-smoke products.
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Fig.1 The odor (a) and flavor (b) chord diagram of volatile

flavor compounds in liquid smoke
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Table 1 Summary of volatile flavor compounds in liquid smoke

ath CAS 5 a &b HArkb  BME c/(mg/kg) ALK
2-F A KB 88-69-7 NS T L 1 [13]
W) AREY 90-05-1 ByEReR ARSkuR 0.001 6 [13,14-30]
AR P By 95-48-7 NS 1.4 [13,14,19-23,25-30]
2,5- = F R 95-87-4 NS For 0.4 [22,23,27-30]
2t ¥ & 106-44-5  Eydek EyEAeR 0.01 [19,20,22,25-27,29,30]
&) ¥ & 108-39-4  Eyitui 0.031 [13,14,16,17,19-24,26-30]
Kby 108-95-2  Eyifvk 5 [13,14,19-26,28,29]
2,3- = F KK 526-75-0  EyBEvk  EBAvk 0.5 [13,14-17,20,26,27]
2,4,6- = W 3 Ky 527-60-6  EyBEvk  EyBAvk 0.5 [13,27-29]
4-F 2R Ey 150-76-5  BErfigek — [20]
2,6- = F F K -4-F K REy 6638/5/7 BrEtek B ERvA — [13,23-30]
4-F K -2,6- = F A REy 6766-82-1  BErBivk — [23,25,27-29]
4-F R TR ARE 93-51-6 FhvR  Fhk — [13,14,15,18-30]
T A 97-53-0 FhvR  Fhk 0.002 5 [13,14-17,20-23,26-29]
F T A 97-54-1 FHA  FhR — [14,21]
ZAT A 2785-87-1  FHvk  FhHk — [13,14-16,20,22,25-29]
‘i’: 4- THAA) KBy 2785-89-9  FAHwR  Kkvk 0.089 25 [13,14-30]
(2)-2-F Bk -4-(1-AM A KB ) 5912-86-7  FAH7% — [13,23,25,27-29]
(E)-2-F 8k -4-(1-AMH A KB ) 5932-68-3  F&% 0.006 [27-29,29]
4- THi AT A AR By 7786-61-0  FHR  FHA 0.012 02 [13,15-17,22,24,26-29]
KT A 91-10-1 Aok Zhek 1.85 [13,14-17,19-30]
2,4- = F KRB 105-67-9 YA E R £k 0.4 [13,14,21-23,26-29,30]
4-TH Ry 123-07-9  JAEe=k  JAER 0.021 [13,26,27,30]
HEAE 89-83-8 Forbk BBk 1.7 [29]
2-TH KRBy 90-00-6 NS 0.3 [13,14,19,20,23,26-30]
3- TR RE 620-17-7 Fok NS 0.001 7 [14,19,20,22,23,26,28-30]
3,4-=F A OREy 95-65-8 Frx YA E ok 12 [13,14,16,20,26,27,30]
2,6- = 3R E 576-26-1 ek Bk 0.4 [13,14,18,20,22,23,25-30]
2,3,5- = F L REy 697-82-5  AKkvk Hrk 23 [26,29]
LA EF iy 4940-11-8  RdEek Bk — [20]
4K R -2,6- = F B KB 6627-88-9 SN Mk — [13,14,20,23,25,28,29]
3,5-= ¥ oK 108-68-9 ABEoR 5 [21,22,26]
18] R =By 108-46-3  BRAAR  HER 6 [20]
EOE 66-25-1  HFEwk vk 0.23 [13,18,20]
2- LA TE 97-96-1 FHEA  FFEA 0.041 [23,27-29]
G 111-71-7  FFek  FHek 0.002 8 [13,18]
FEE 124-13-0  F¥ek 0.000 587 [13,18]
S 124-19-6 FHEk  FHE% 0.001 1 [13,14,18]
(E,E)-2,4- T tBk 142-83-6  HHEwk  FHHEw% n.m.* [13,20,26]
MR-2-F 3-2- T B 497-03-0  FH=k 0.458 9 [20,22]
TE: 115-11-3  FFw%  RE% 0.5 [14,20]
(E)-2- R b5 1576-87-0  FHHEek  FIHEex 0.98 [18,21]
(E)-2- S Hn i 6728-26-3  HHE%R  FHHEe 0.398 1 [18,26]
(E)-2- - ¥ B 18829-55-5 FHHEek  FIHek 0.04 [18]
(E,E)-2,4- T Mt 30361-28-5  HHEk  FHHE%k 0.01 [26]
T 78-84-2 Bk BEAA 0.001 5 [22]
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gk
e-dh CAS 5 a A& b  HArkb  BMAE c/(mg/kg) By Lk
b i3 112312 BEek Hvk 0.003 [13]
IR EE 590-86-3  EAATR KAk 0.001 1 [18,23,27-29]
E S 100-52-7 RAE%K  RE% 0.750 89 [13,14,18,21-23,28]
3- AR W EE 620-23-5  RAE%R RE%R — [13]
2-+—tlk 2463-77-6  RA% L= — [14,20]
LB 75-07-0 Aok ) Sk 0.025 1 [22,23,29]
BFS 123-38-6 ok Frok 0.015 1 [26]
7 AR B 78-98-8 BAER BEA — [16,22]
5-F Hek vt 620-02-0 B BAA 1.11 [13,14-23,26-29]
5-% W MRS 67-47-0 vk Ak — [14,20,27,29]
B_-2-3F it 2548-87-0 ek ek 0.003 [18]

S 98-01-1 H@mérck HEHE 9.562 [13,14-24,26-30]
2- TATE 96-17-3 [ AvR Bk 0.001 [18,23,27,28]

R EE 110-62-3 KBk EA 0.85 [18,26-29]

AEw 121-33-5  &Fek  FHHE% 0.21 [14,20,23,24,26-29]
T A 134-96-3 Rkvk  BRAEL 1.9 [14,20,23,24,26-29]
2- ok W S 1003-29-8 Bk 65 [14,19,20]
EOE 66-25-1 FFR FE% 0.23 [13,18,20]
2- LA TE 97-96-1 FHEA  FFE% 0.041 [23,27-29]

SR B 111-71-7 FHek  FE% 0.002 8 [13,18]

FHk 124-13-0 F ok 0.000 587 [13,18]

e S 124-19-6 FHek  FEek 0.001 1 [13,14,18]

. (E,E)-2,4- . Bk 142-83-6  HH¥Ewk  HHE% n.m.* [13,20,26]
g'j; MR-2-F A -2-T B 497-03-0  FHHFErwk 0.458 9 [20,22]

TE 1115-11-3  FF%  RH% 0.5 [14,20]
(E)-2- RN % 1576-87-0  HF¥Fvk  FHHE% 0.98 [18,21]
(E)-2- T 1t 6728-26-3  HEk  HHEw%k 0.398 1 [18,26]
(E)-2- J& Hin 18829-55-5  FHek  FHek 0.04 [18]

(E,E)-2,4- T Bk 30361-28-5  FHHEek  FHek 0.01 [26]
T B 78-84-2 Bk BRAR 0.001 5 [22]
b SiS 112-31-2 @& Sk 0.003 [13]
IR BE 590-86-3  EEATR RAA 0.001 1 [18,23,27-29]
ES 100-52-7 RAR RAER 0.750 89 [13,14,18,21-23,28]
3-F AR A 620-23-5  RA%R  RAE% — [13]
2-+— M 2463-77-6  RAvA sk — [14,20]
LB 75-07-0 RN R Fek 0.025 1 [22,23,29]
A B 123-38-6 AR Fok 0.0151 [26]
LEES 78-98-8 BAER BAEK — [16,22]
5- 9 ek v S 620-02-0 BHER BAK 1.11 [13,14-23.26-29]
5-# 9 A ARES 67-47-0 vk Akhek — [14,20,27,29]
R_-2-3F it 2548-87-0 ek ek 0.003 [18]
TS 98-01-1 M@k Ak 9.562 [13,14-24,26-30]
2-F R TES 96-17-3 AR ZeBivk 0.001 [18,23,27,28]

R B 110-62-3 & Bek BA 0.85 [18,26-29]

A HEE 121-33-5  &F¥Fek  HHEk 0.21 [14,20,23,24,26-29]
TABE 134-96-3 Rkvk  BRAR 1.9 [14,20,23,24,26-29]
2-viheh § B 1003-29-8 Tk 65 [14,19,20]
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gxA
o-dh CAS 5 a &b HArkb B c/(mg/kg) By Lk
T 107-92-6  3LB&wk BRwA 2.4 [14,19,20,22,23,26-30]
ARER 109-52-4  5LE&wk Bk 17 [13,14,20,26,29]
)3 111-14-8 FUBEwR ok 0.64 [14,26,27]
SRR 503-74-2  3LEAwk FLEAwR 0.0159 [14,19,20]
4- RHER 591-80-0  FLE&wR ek — [20]
4-F R R 646-07-1  FLEAR 0.81 [14,19,25]
R 64-18-6 BR PR BRoA 1240 [14,20,22]
LB 64-19-7 BR PR BReA 99 [13,14,15,19-22,25-28]
FER 1979/9/4 BRvA BRvA 2.19 [13,19,20,23,26-28]
FTE] 79-31-2 fRek ek 6.550 5 [13,20,22,26]
% 2-FATE 116-53-0 Bk KAk 5.8 [14,19]
% FER 124-07-2 mek fegek 3 [14,26]
i 142-62-1 vk SLBER 0.89 [13,14,26,29]
P AEER 143-07-7 Bk — [13]
JERER 334-48-5 MR e 2k 10 [14,26]
AZ AR B 1957/10/3 Bk sk — [14,20]
TR 112-05-0 Hek NN 9 [14,27]
3- R RER 105-43-1 ¥k Bk 0.28 [14]
THBEAER 123-76-2 Ak Bk — [14,20,22]
By #eBR 80-59-1 FHA EE% — [14,20,27]
KB 65-85-0 N — [14,20]
B aE 107-93-7 ek — [14,27]
AL O BS 105-37-3  RAvk  BE% 0.01 [18.21]
T LB 105-54-4  RA%  RE% 0.000 9 [23,27-29]
T B85 106-65-0 RAHA  RE% — [20]
TER T B 106-70-7 REHR RER®R 0.07 [29]
RBRF Bg 106-73-0  RAHk  RE% 0.004 [29]
W R ¥ B 107-31-3 RAHAR  RE% 190 [21,22]
LR 7 B 109-60-4 R4k Bgvk 2 [21,24,26]
iE TR L AS 123-66-0  RAH%R  REHE% 0.005 [18]
SRER B 539-82-2 REK  RER 0.005 8 [14,29]
* B T B 554-12-1 REHR RE%R 4.6 [21,27,29]
F B T B 556-24-1  RA% RE% — [14]
fe LR AR B 623-17-6  R&H% =L — [21,22]
ES T8 Y Bg 623-42-7  RAvR RBER 0.059 [18,21,22]
RER T B 624-24-8  RAEvR  REA 0.02 [13,14,20,22]
2-F AT B F A 868-57-5  RAvA  RE% 0.000 25 [14,22]
LB — LERES 111-55-7 F ok — [20,27]
B 2 B Y B 623-43-8  HHEwk — [20,22]
4- SR W BR T B 818-57-5  FHHEwk — [22]
LER T B 79-20-9 Ak ok 1.5 [21,22,26]
CERT B 123-86-4 EUN EUN 0.058 [14,23,28,29]
LB LB 141-78-6 Aok EaN 0.005 [18,21,29]
KL T Bg 93-58-3 Atk 0.073 [14,27]
y- /R A B 108-29-2 Ak FEek — [14,19,29]
7-T 1 B 96-48-0 EUREL S DL 20 [14,19,26,27]
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gR1
e-dh CAS 5 a A& b  HArkb  BMAE c/(mg/kg) By Lk
I R BR T B 301-00-8  H5ikvk — [14]
& )3 A By 591-12-8 Mok 4 ik — [14,19,27]
A E BB 617-05-0  Eyfitvk w3k — [28]
FBREE = LB 78-40-0  ERitek — [14]
) (2) -3h B8 ¥ B 112-62-9 vk — [14]
3: ES S 119-36-8 ek Ak 0.04 [22]
2-HRER ¥ B 611-13-2 Bk BEk — [14,20-22,25-28]
2- MR ER T A5 614-99-3 i 3 £k — [26,29]
CEBLABR T BY 624-45-3 Bk — [19,20,22,27]
AFARBR LB 628-97-7 kg LN 2 [21]
AT 65 3943-74-6  AHEek 0.79 [14,23,28,29]
2- S, BR 107-879  RA&wk RA% 1.38 [18,21-23,27,28]
2-+—HA 112-12-9  RA&k sk 0.005 5 [14]
3- TR 589-38-8 REHR RE®R 0.041 [23,26-29]
FAT AT 591-78-6  FA% 0.56 [14,18,20,23,26,28,29]
LRt 592-20-1 R AR — [13,14,15,17,19, 0,22-24,28-30]
3- R M -2- B 625-33-2 RAK JiEAZ 1.2 [13,14,20,22,26]
3-F H 2- 3R R M- 1- R 2758-18-1 XAk — [13,14,19,20,22,23,25,28,29]
1-(2- vk 35 )-1- R BR 3194-15-8  RAvk — [13,27]
3- LEBLASL-2- TR 4906-24-5  RAEHR RER — [13,14,19]
LB 431-03-8  Eabwk  FEivk 0.000 059 [13,21,22,26,27,30]
2(5H)- 7 74 R 497-23-4  Ehvk — [13,14,19,20,22-24,27-29]
3-#4K-2-TH 513-86-0  HEimvk w3k 0.014 [14,18-20,26]
2,3- X —FR 600-14-6  #Hihwh R 0.029 [13,14,19-22,27,30]
BRI T B 3848-24-6  Eibvk Wik — [13,14,20,22]
3,4- TR 4437-51-8  FHihvk  Fek — [14,19,22]
2- 5 F-3- F AR R M B BR 80-71-7 BAER BAER 0.3 [13,21,25,27,28]
4,6- = F 3 -2H-vthrd -2- FF 675-09-2 X — [13]
ﬁf AR A B 765-70-8 BB BAER 0.3 [20,22-24,26,29]
” 2-#2 K -2- 30 R M -1- BR 10493-98-8 £k — [19,20,24]
3,5-= W 3L IR KM B2 R 13494-07-0 B4k BAEe 1 [13,29]
TR IR R M B ) 21835-01-8 BB — [14,19,21,24,25,28]
R 7 R 93-55-0 AR RAER — [13]
B 98-86-2 AR BR%R 0.065 [13,14,21,23,26-28]
At H A ER 689-67-8  fehwR AR — [13]
2-THR 78-93-3 Aok 1k 35.400 2 [13,18,22,26]
3- /%) 96-22-0 ok 0.04 [18]
3-F 1R 106-68-3 Aok Bk 0.021 4 [18]
AR FR AR TR 118-93-4  A#ek — [13]
3-FH-2-TH 563-80-4  AEfEvR 0.81 [13,23,26,28,29]
3-F 23R OB 591-24-2 ARk 0.46 [27]
5- % 3k -5- T M -2- R 3240/9/3 Mk AR — [22]
P& 1% BE 7 BF) 3879-26-3 Tk — [13]
) Bl 67-64-1 BAR R Ak 0.832 [18,21,22,26,27]
2-3R T M B 930-68-7 &A%k n.m.d [12,13,17-21,25,27,28]
¥R T AR 108-10-1  H¥wk  FHek 0.24 [23,28,29]
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&gk
e CAS5a &rPkb  Rekb  BMA o/(mg/ke) Bk
1-(5-F 2 -2-7k v)-1- A BF) 10599-69-6  HHEwk — [13]
2-F A w Sk -3-R 3188-00-9 M@ éuek BR AR — [14,19,20]
3-F A 2R EH-1-BR 1193-18-6 BRAkR BRER — [14,20]
3-§ £ -2(5H)- vk 7 R 22122-36-7 KMk — [13,14,19,20,23,24,27-30]
1-(2- 7k %H)-1-T &R 4208-57-5  ABEvk  RAvK — [13]
SRR BR 103-79-7 4= — [14,23]
IR 2R 108-94-1 HR 0.28 [13,14,18-20,26-29]
2- R 110-43-0 FHex 0.14 [13,18,26,27,29]
32 7 B B 116-09-6 H) Bk 10 [13,14,19,20,22,26,30]
IR, BR 120-92-3 EE 47 [13,14-16,19-23,26-29]
F+ R M 2 7 B 141-79-7 Rk L &% — [22]
FHE A 498-02-2  A¥ek  AHEek 0.78 [14,20,23,27-30]
3- W - R -2-BR 565-62-8 ek — [20]
CHAF AL TR 565-69-5  EiUR 0.04 [20,27-29]
=R AR T EA 565-80-0  AEAK 0.08 [20,22]
1-#4-2-TH 5077-67-8 ek Bk — [13,14,20,21,25]
4- T ¥ -3-BA) 2497-21-4 ARk Aok — [22]
R OB 1960/12/8 A&k AR 0.56423 4
FAEEE 78-70-6 AR ML 0.000 22 [28]
KA 100-51-6 &% RE®R 2.546 21 [14,27,28]
AR B 501-94-0 Ak — [20]
Hik 56-81-5 Frk Ak 20 000 [14]
& B 57-55-6 Tk TN 340 [20]
R 111-46-6 Frk Aok 240 [14]
ETE 71-36-3 KER RER 0.459 2 [14,18-20,26]
iE R B 71-41-0 KR eBEek — [18,19,25]
R B 123-51-3 KBk JeBivk 0.004 [18-20,23,27,28]
ETE 111273 FH#% FHE% 0.005 6 [18,20]
. Ageet b BE 470-82-6  FAtk HAk 0.001 1 22
ﬁ; B 71-23-8 EHR  EHR 8.505 6 [14,18-20,26]
Y 626-93-7 ik 1.508 2 [29]
i 64-17-5 HHek 950 [14,29]
FT B 78-83-1 ok Ak 6.505 2 [19]
3-FH-3-TH-1-82 763-32-6  RAk 0.547 125 [23,28]
v S ARE 97-99-4 Rtk BRE%R — [25,26]
AR B 98-00-0  H@Emek  Fvk 4.500 5 [14,16,17,19-24,26-28]
M R B 107-18-6 f A7 — [14,19,26]
)3 111-70-6  FHEwk  BEAl% 0.005 4 [29]
P 118-71-8 BAER AR 1.24 [14,18-20,23,25,27-30]
4-75 M BF 562-74-3  FEvk R 1.2 [23]
1-F 4 3-8 3391-86-4  Rtek Bk 0.001 5 [18]
AP %.B% 6032-29-7  HHvwk 1 [26,27]
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&R
o-dh CAS 5 a &b HArkb B c/(mg/kg) By Lk
AR ik 91-16-7 A3k — [22,26,27,29]
B Ak 100-66-3 BrESR FAK 0.21 [22]
ii 8] R OR 100-84-5  KAkek B Rk 0.6 [22]
P ok 150-78-7 FHEk FHE% — [22,27-29]
e N 7.3 624-92-0 Bk Bk 0.001 1 [20,29]
REk 87412 FHok  FEk — [20]
HaE 91-64-5 ¥k 0.025 [20]
" 2- LAk 1192-62-7 1B R AR [12,13,18-22,24-29]
A 5- 9 5 2- LEL I kv 1193-79-9 &R Ak BR A% — [14,19,21]
% 2- 9 jhek vl 534-22-5 AR T AR 0.2 [26]
;’Z 2,5- = Hek i 625-86-5 Aok (=2 R — [22]
" 2- T Ak ek 3208-16-0 ek AR — [23,26,27]
f; TBF 108-24-7 Bk — [23,27,28]
fEding 76-22-2 AR AR 4.6 [23,28]
2-iE KAk 3777-69-3  RAEA  FHER 0.005 8 [18]
2-F AR5tk 4265-25-2  EylRek ByfReR — [22]
2,6-= % Hoibue 108-48-5 ié%%‘iﬁ IR Ak — [19]
2- Hoekoia 109-08-0  BRAR BRER 30 [14,19,21,26]
S 109-97-7  "BR Ak 20 [19]
bk 290-37-9  BRAk 300 [14,19,20,26]
2,3-= % Kotk 5910-89-4 BRAR BRAK 0.8 [19]
2- LAk wkA 13925-00-3 "BRAvR BRAER 4 [14,19,20]
/4 110-86-1 Ik 2 [14,19-21]
Lk 121-44-8 JELZ 221 [26]
N o 288-47-1 S 0.038 [19]
2 2-T AR 100-71-0  FHvwk — [14,19,21]
% 2-F Atz 622-39-9  FHvk — [19]
i 2,6-=F Hoibea 108-50-9 3% Ak AR 0.718 [19]
1, 2,5-= % Eoitoa 123-32-0 5%k 1.75 [19]
f;] 2- LB A LA 1072-83-9 Feh BRAR 5858525 [14,19,26]
2,3,5-= ¥ Hotboa 14667-55-1 Fek  BRA%R 035012 [19]
SR 119-65-3 A8k — [20]
2,4- =0 Hotkrr 108-47-4  JAEkR  FE%k — [21]
3-F ek 108-99-6 FEk — [19]
2- W etk 109-06-8 Fok Rk — [14,19-21]
LR 60-35-5 Tk 140 [20]
3- TRk 536-78-7 A Erk ARk — [14,19]
2- LB AR 1122-62-9 Mk iEek  Ekvwk 0.019 [19]
2- Tk -6-F Fotlok 13925-03-6 vk BRAE% 0.04 [14,19]

7E:a. CAS: b ¥ # Ji 49 " — 4% | % (Chemical Abstracts Service Registry Number ), 2% & £ H fb % L 4 4+
( Chemical Abstracts Service, CAS ) # & —# & 4o 69405 M Ji 5 BL 69 — 2 F 471745, b ok fe vk FAERE £ K B www.
thegoodscentscompany.com =48 JZ 5% X k. c. Mek4 /7 B{E % & Odour thresholds Compilations of odour threshold values in air
water and other media F248 iz 5% L #k.
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A B ) o S A A i ot R 8 ol XA 40 5 P T AL
FEMANTE 2, DRk v R R % S B DAAS R R A 504 9
JoR R} R ) ) . AT A R R I,
T VR A AN R R R 0% 50 R B KR AR A, AL
SIS, BOE AR B AR R S
B OV Z RGeS XM R A,
SmokEz C-10 (A, AR, #HABEAD A SmokEz
C-Enviro 23 (BAR. #A), BN WEE X FZEIH
WEoT, WIkiAHER O . BERE. RMiADS, JE
P CRERE. R, AR, ek s E
W Rk Wi MEAR. IHEAZ . &M %,

R 2 ARAAMBEYMRERNEEZAS (EBRENSE)

Table 2 Relative ratio of main components in different raw material

Y E R AT &

Br £ AL S

An¥s (550 °C)
A (550 C)
HHese (550 C)
AREF (400 C)

A
(2% N
F45% (550 C)
ALAF et ARAL (550 1C)

Ae#t (330 °C)
FRA (450 C)

#& 7 (400 C)

A7 (500 C)

FBFE (500 C)
KEAEAT (500 C)
Z K% (500 C)
EARFEAF (500 C)
FHHA (400 C)
A (400 C)

RAEAL
LR s
ARARAR

124 (21.73%)
20 # (28.21%)
17 #F (29.65%)
17 # (13.53%)
47 (32.92%)
4 # (33.85%)
5AF (10.92%)
16 4 (74.48% )
10 # (28.6%)
26 f (36.15%)
147 (11.72%)
104 (14.56% )
10 A (11.9%)
7H (6.62% )

7A (12.62%)
6t (7.99%)

12 A (63.24%)
11 A (73.41%)
97t (29.22%)
7H (21.64%)
8 A (21.93%)

WA E R (AR AR EAE) 14 (41.266% )

BAKNEH b Bit LK
254 (24.3%) 18 A (42.87%) 55 #2010
26 (14.46% ) 1374 (51.62%) 59 A 2010
20 (15.22%) 18 7 (54.66%) 554 20101
45 FF (33.23%) 74H (53.24%) 13647 201277

6 (19.8%) 2HF (11.22%) 124 2013
6 A (23.62%) 24 (4.28%) 124 2013
1A (6.77%) TH (77.77%) 234 2014
77 (10.76%) 107 (11.55%)  33# 2014
194 (20.97%) 30 A (50.43%) 594 2015

10 # (30.06%) 67 (1.81%) 24 2016™
384 (27.13%) 457 (54.5%) 97 #2017
1747 (31.2%) 8 AF (52.42%) 354 20177
22 (39.6%) 11 (23.61%) 43 #2017
174 (31.27%) 7H (43.87%) 314 2017
14 4 (35.68%) 74 (40.06% ) 28 #2017
104 (27.15%) 5HF (47.87%) 214 20177
8 A (23.24%) 7 (9.52%) 27 #2018
7 (12.15%) 67 (13.65%) 24 A 2018"
157 (33.92%) 1274 (11.07%) 364 2019
134 (33.56%) 124 (13.99%) 324 2019%"
1247 (45.51%) 134 (8.33%) 334 2019%"

21 (36.529%) 214 (0.421%) 56 A4 2021
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