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Abstract; In order to optimize the determination parameters of crude oil from flue—cured tobacco leaves extracted by Soxhlet
extraction , the single factor tests and a Box—Behnken design were applied to study the effects of sample weight, reflow time , and
drying time on the extraction rate of crude oil. And a new UV absorption spectroscopic method of determination crude oil was
established.The results showed that when the drying temperature was set at 105 °C, the predictable optimum extraction
conditions for crude oil were as follows: Sample weight 3.08 g, reflow time 6 h,and drying time 1.5 h.Under the optimum
condition, the total extraction yield was 6.27% .The linear relationships between values of absorption and mass concentration of
crude oil at 326 and 415 nm wavelength were good ( Rl ., =0.9982 R, ... =0.9993)  with linearity ranges of 0.276~2211 g/L
(326 nm wavelength) and 0.276 ~2.763 g/L (415 nm wavelength) . The detection limits were 0.128 and 0.093 g/L, and
quantification were 0.387 and 0.281 g/L, respectively. The optimum Soxhlet extraction process and contents determination of
crude fat in tobacco were established by response surface methodology and UV spectrophotometry.The method was simple , time
—saving,and had good repeatability and precision,which would be suitable for analysis crude fat of batch tobacco sample.
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Spectrophotometric Determination Method of Crude Fat in Flue—cured Tobacco[ J].Science and Technology of Food
Industry,2020,41(24) :219-225.(in Chinese with English abstract) http://www.spgykj.com
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Table 1  Variables and levels in
Box—Behnken experimental design
SES
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0 3.0 7 2.0
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Fig.1 Effect of sample weight on the contents of crude fat
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Fig.2 Effect of reflow time on the contents of crude fat
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Fig.3 Effect of drying time on the contents of crude fat
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Table 2 Results of crude fat extraction with

Box—Behnken experimental design

s A i T

(%)
1 -1 1 0 6.16
2 1 -1 0 6.15
3 0 -1 -1 6.33
4 0 -1 1 6.04
5 0 0 0 6.04
6 0 0 0 6.07
7 -1 1 0 5.98
8 1 1 0 5.88
9 0 1 -1 5.90
10 0 1 1 6.15
11 0 0 0 6.09
12 0 0 0 6.09
13 -1 0 -1 6.04
14 1 0 -1 6.04
15 -1 0 1 6.03
16 0 5.95
17 0 0 0 6.06
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Table 3 Analysis results of regression variance of the method
pSs Rl H ¥ F1iH P B FE
iR 0.180 9 0.020 30.50 <0.0001 sk ok
A 4.513E-003 1 4.513E-003 7.06 0.0326 *
B 0.074 1 0.074 115.93 <0.0001 * %k
C 2.450E-003 1 2.450E-003 3.83 0.0911
AB 2.025E-003 1 2.025E-003 3.17 0.1183
AC 1.600E-003 1 1.600E-003 2.50 0.1577
BC 0.073 1 0.073 114.03 <0.0001 EETS
A’ 0.015 1 0.015 22.73 0.0020 ok
B’ 4.112E-003 1 4.112E-003 6.43 0.0389 *
c’ 5.921E-005 1 5.921E-005 0.093 0.7697
5k 4.475E-003 7 6.393E-004
e 2.675E-003 3 8.917E-004 1.98 0.2590
a2 1.800E-003 4 4.500E-004
AR S 0.180 16
R 0.9751 R 0.9432
CV% 0.420
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Table 4 Determinativie results of crude fat in tobacco comparison between traditional method and this method

FH (%)
FER FEdh 1 FEdh 2 Kb 3

LZRliRES Ak UIRGRES Ak LERIiRES A3k
1 5.86 6.19 5.09 5.10 3.97 4.00
2 5.89 6.14 485 5.00 4.15 4.16
3 6.22 6.00 4.95 4.90 3.99 4.08
4 6.32 6.20 5.16 5.17 4.15 4.19
5 6.38 6.07 5.02 5.07 429 426
S H{i 6.13 6.12 5.01 5.05 4.11 4.14
RSD( % ) 3.97 138 2.40 2.04 321 243

F Ry F=091,F, , =532 F=023,F, 5 =532 F=0.14,F, s =532

MR AT LA R, b o 92 0 AS 1k A4 0 s 45 SR 2 (]
WHBEFEEZESS (F <Fi) , BARRNPRE R 2 iR
WEIR /N O 7 1 B B4 B T A TP S FH AL
2.3 AMFEAE B EENE 7 ik

2.3.1  JEERHLAR T A S AR AT LIRSS R R
2.763 g/ L WAFHLAR B804 i Bk % B4 0.276 ,0.55 |
1.105 .1.658 2.211 g/L fEW, 43 54 6 D WAE
200~600 nm A IE R N R IBOETE . EES T,
280~500 nm PG, A WG WoR A 5 A
AF 58 P8 IR AL 0, S IR AL 1 43 3] oAy 298.5 326 (415
435 475 nm, HH 298.5 nm (71 IS0 [ 5 1 TR TR BE
FO3E I A2 2 290 nm

3B 5E 290 298.5 326 415 435 475 nm &byt
B, LOHRE D7 e B SRy Ak Ale b, 15 TR W TG RE Sl DA Al B 3
AT, AR 2 B RRNER 5 iR, E—E
PR R BE 90 B PN, 2% TR T 8 TR A R Y BB S Tk B 4R
PESC R BIF  FHE R B R {HAE 0.9938~0.9996, #4248
# LOD =3.3 ¢/S,L00Q =10 o/S 3R H &3 K F nots
H R A &= BR, Horp o 48 [ )E T B th £ 19 5% 4 A
2=, S $8 A AR, TR S R H R
0.074~0.238 ¢/L, s LR H 0.223~0.721 ¢/L. BlE Y
KN, $LE il 2 00 AH 56 ZR B0 N, B & S H BR
FUE B BRI /N 25 B S BERARAT, KK T
R G R B U B HE AR M, B e TP U K 7R 326 ~

3.0r 475 nmE U,

25 233 JyEmEEN EEMHEIRKGE =MW 87 £,

0 fi 123 FHEATANEE, SFATIISE 6 1, SRAH4% D 1 T
& sl . SEREE Y RSD 451l K 1.56% 1.77% .2.02% .2.73% .
ol 2.44% F12.94% 5 <3% (5 6) . LR F A7

1.0} M E A PR R A

0.5 1 234 OGRS IR HEECT 3 SRR
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Fig.5 UV-Vis spectra of crude
fat solution in tobacco leave residuces

H:1~6 3R 0.276 .0.553 ,1.105 .1.658 .2.211 2.763 g/L,
232 TAEWH KL bR E L Bk E N
2.763 g/ LI HLIR WG ¥ W I i il 22 90 e BE i) T AE W,

S A I e R — AR, B 5e
Ty e AR T & &, B AR SO AT I RE 3 IR, &

WL T, IWEAFTTLIE AN R 00 RE & 4 A X
IRZEANF ., Horr, FH 326 #1415 nm J 40T 56 )E 1
T 3 PPAE SOHLIG D7 7S TR BE 5 52 R T JBE R AR X iR
2ETE—8.4% ~T7.7% 2 18], If H.- == Ml 87 FE & Wy & B
By, M K326 FREL B B A S AR, FHEE
PR AR R 2ZE R R, H b, A £ SRR 5 [E]

S RENRLAR T AR o pth 2k KAG H BR

Table 5  Calibration curves, correlation coefficients, LOD ,and LOQ of tobacco crude fat

Wk (om) G *Haé;%%z LPETE LOD LOQ
(R) (g/L) (g/L) (¢/L)

290 y =0.9765x +0.11528 0.9938 0.276~2.211 0.238 0.721
298.5 y =0.9412x +0.08235 0.9966 0.276~2.211 0.177 0.535
326 y =0.7978x +0.04177 0.9982 0.276~2.211 0.128 0.387
415 y =0.3967x +0.0094 0.9993 0.276~2.763 0.093 0.281
435 y =0.4420x +0.0091 0.9994 0.276~2.763 0.089 0.269
475 y =0.3843x +0.0064 0.9996 0.276~2.763 0.074 0.223
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Table 6  Absorbency repeatability of cut fat solution
B () ——— g _ R __ y e
£y HH2 =3 =4 HHS HHO (%)
290 1.2270 1.2815 1.271 1.2722 1.2417 1.2449 1.2563 1.56
298.5 1.1503 1.2131 1.1989 1.2055 1.1762 1.1817 1.1876 1.77
326 0.9103 0.9675 0.9507 0.9664 0.9417 0.9456 0.9470 2.02
415 0.4275 0.463 0.4496 0.4654 0.451 0.4499 0.4511 2.73
435 0.4788 0.5145 0.5003 0.5161 0.4998 0.5019 0.5019 2.44
475 0.4042 0.441 0.429 0.4429 0.4287 0.4303 0.4294 2.94
KT ONTFVRE SRR 7 B I 45 2R
Table 7 Determination results of crude fat in different samples
- Fim 1( =K 87) Hedh 2(K326) Fim 3(K326)
PR s Wik RORE SRRE WERE  WURE  RRIKE  WERE GRS
(/L) (/L) (%) (/L) (/L) (%) (/L) (g/L) (%)
290 0.8304 0.8613 3.7 0.8272 0.9207 11.3 0.4216 0.4761 10.3
298.5 0.8304 0.8612 3.7 0.8272 0.9124 10.3 0.4216 0.4510 7.0
326 0.8304 0.8636 4.0 0.8272 0.8909 7.7 0.4216 0.4203 -03
415 0.8304 0.8609 3.7 0.8272 0.8792 6.3 0.4216 0.3863 -84
435 0.8304 0.8632 4.0 0.8272 0.8652 4.6 0.4216 0.3550 -15.8
475 0.8304 0.8594 3.5 0.8272 0.8692 5.1 0.4216 0.3765 -10.7
FsHIM 52 B, SR FH 326 Fll 415 nm 5 K Ab 14 1 ' BE 22 29-31.

BT (D A AR R A A B 2R BOR K
BOUE A, n 475 nm S5 3F AT N s, JF vk B K T RR
BeAI%
3 it

) FH A TR 53T 925 o R HR oREL R T A R R T 2
AT T Ak, S A AR R FRAE A 3.08 g, [A] i B 1]
6 h JtHat(E 1.5 h, phat g &8N 6.27% , 5
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