Advances in Analytical Chemistry 43T {L 23R, 2023, 13(1), 67-75 Hans X
Published Online February 2023 in Hans. https://www.hanspub.org/journal/aac
https://doi.org/10.12677/aac.2023.131007

YRR REM RRRETZMH

FoS, KRR, 4 A
B, DI 7

2P BB R SIREEE b, DI 7
TSR ATRLE B, O 958,

C2

Weks H . 20234F1H27H; FHBER: 20234F2H17H; KA H: 20234F2H28H

=

WM LA RRBEHAEE, XA ZEERMAERRBUEH KR, HRAUV-VESTUEFE510 nm
ERTHRIEFERGE. RAARRZR, FTHBE. BREE. AR, BN RxEH-E 5 R
SHAERIR s Xt PA_E DU B 2R 43 BT Lo(34) IEAT SL58 , A FRIEOLE AT e & E N IERZ RS,
BABRBRIEH P ERNRERNTZ. ARY, S4RXHHBRETPEFRETZAN: B
W1:26, BEHE4%, BFEIERES0°C, BEMERE2.5 h.

X7

ERWE, MEVE, M, B, EXRK

Study on the Optimal Process of
Cellulase-Assisted Extraction of Flavonoids
from Tobacco Leaves

Huizhen Yin!, Wangming Zhang?*, Xiang Fu3

1Collega of Science, Xichang University, Xichang Sichuan
2CoIIege of Resources and Environment, Xichang University, Xichang Sichuan
*Sichuan College of Applied Sciences, Xichang Sichuan

Received: Jan. 27", 2023; accepted: Feb. 17™, 2023; published: Feb. 28", 2023

Abstract
Tobacco leaf powder pretreated with cellulase, the flavonoids in tobacco leaves are extracted by
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heating and refluxing with ethanol solution, the absorption value of flavonoids at 510 nm wave-
length was measured by UV-VES. Using one-factor experiments, the effects of solid-liquid ratio,
enzymatic hydrolysis temperature, enzyme dosage and enzymatic hydrolysis time on the absor-
bance of tobacco flavonoids were discussed; the Lo(34) orthogonal experiment was performed
on the above four factors, respectively, the appropriate orthogonal test parameters were deter-
mined with the flavonoid absorbance value as an indicator, the optimal extraction process of
enzyme-assisted extraction of flavonoids from tobacco leaves was obtained. Research shows that
the optimal process of cellulase-assisted extraction of flavonoids from tobacco leaves is as follows:
The solid-liquid ratio was 1:26, the enzyme dosage was 4%, the enzymatic hydrolysis temperature
was 50°C, and the enzymatic hydrolysis time was 2.5 h.
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1. 518

JHI (%4« leaf tobacco) & HAMEYI[1], f Rl TR [2], I ESE X AfitE. HAEHA:
1) FESMER TAAE R3] 2) Skt nlfE AR BR R AI[4]: 3) MrTERT. k). BRI
R ZGMERI[S] [6] [7], X AFFRIHEM S 4E T & B R B 4K .

H AT @ A B [8] T MAL[9]. A ES[10]158 KE SRR L, BRI TN T2 071, BAH
PrAALRE I & 3 TE R RE S, P RE S RE B 4N i 22 55 L S IR i P2 A . B R AP RO UR S
R AT SR TAEE AR [11] [12] [13]. R 2 RAEY & A IR BHS BECOFEE, WiEiy
JRAEMEN S B AR, E I R R B AR D W BRIk, ASCE T — e RS T VAT A
R P v R B T e e R 2%

DA ZA : — X BRI AR, PRI 5 45 2 Al 77 [14]. ARG
FZ A LA B B R ARG R, R OB TR R SR BRI AP R R, 36 77 vk A2 R
E R BAE G WL R A RIS RS, H AT sk M EY) SR BSR40 4y, 44 CHaCH,OH. CH30H
o HHEKAE R WM., BRAMERSEI A, RN AR E A4 R A5, R 5 m s ik
FeAE o RSN W e FCRE T[S0 52 HWO G e, b ik R, 25 RUERRm, N4 RmHE
PR - b A BB SR i — e BRI SRR

2. FlE5NR
2.1, XIGHR

T A4 BE(EA, 50 u/mg). Jo/K ZBE(AR). FHERES « JLZK(AR).
2.2. RGP EMRAIESE

T W2 2 kg AR MR I PR AE 5 00 o 55, 3 A MRAE,  FEE T R R e s A TR R 50°C 4%
R TR E [ 16] .
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IR K TS B S S B SR R, 0 40 B, T E SR

Fipfi: FRE 4 g MM FRAR R, IO 40 mL 4ifkoK, JKIBIMIAE] 45°C, RIEMAN—E BN 4R
fitg, 45°C RN 2h, FHEZE 85°CKif 15 min.

[F: 2 COER AR =0 0B RN — 2 &1 75% C BT V4 e 1R 25 B o in A \I9E 3 he

FE: K [T B 0 BE BT e B R hgE, USRI IR

ZERIRAR . PRSI A (R DB B T 15 T R R ZE IR AR TR IR

TR : R85 P2 N, N> &1 75% CH3CH,OH ¥R Al T3 55 72 T 50 mL (145
BIRHER, Z2IRIRNIEHH . FREL 25 g FHERERIAR, FHZRTR/K 780 VAT AE 250 mL A& E A& H.

WA RS IN J7 3k: B 1 mL FE SR N 2 mL ) 10% AI(NOg)s VW, FEIN— & B 75% LI
WERZE 25 mL, # Rk, R WA TR, BL 75% CBE A S LI, fER KA 510 nm
b 5E FER IR GAE, 45 IR AE PS8

AGRE KA TU-1901 XUOGHUEL AR WL 436 0 P T HEAT MR i o S PR RO (B [ 17] [18] B R HX
T2 NE 1.

i
AR
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A] 3): N
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Figure 1. Flavone extraction process
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3. MEERS S
31 BERMWELERSSH

AL II[19]s ARAR[20] BREAR [21]55 50 T 21 2k 3 Bt 24 £ HX 20 f 0 D) 3Kt e PO A 5 Sk
B AN RS A
3.11. AEREAEXNAEERN T ZHR

FETRFREL S 4y 4 g BN BERR T, 2NN 40 mL Z8187K, ABHINHE 45°C, Fa5IMA 1%.
2% 3%-. 4%. S5%ILF4E RN, HAWZEAZ, ZRNE 2 .
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HIE 213, 2P —E, BEHEAE 0%6~3% N, HIgfoLE SR EROELL; =l ER NS 3%
I, SEEFIBOCE N EROR, Ay 0.292; #Id 3%)m, HsREHROGE SRR Rt . Xt VF— DN
Ll EAN T ROGEN, Bl SN TAA TS, WERYIFURBU R ED, SREGRER, WROLE
BUR, HBEHEEPIBOEEN, MRS, HEMHEL 2N, BSERAREH QLR
VAN, BEARSSISZBING], FEAR T B ROGRE . aEe 4 55 0 A A S IR O T A 4 F R Bh R T 5
BRI T [22] MREEAR ) 5CT 2T 4E SR M B SR U - P SRR BT TE[21] L R SE OG- AT 4 R
SR SR AR TC[23] SR Fe A RARL . Ak, SRR A 3%.
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Figure 2. Effect of cellulase dosage on absorption value of flavonoids
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3.1.2. ESMERE X RN T ZHNFMm

FEHOFREL 5 43 4 g MR BONBEAR TR, BInN 40 mL Z&18/K, K In# /54 40°C. 45°C. 50°C.
55°C. 60°C, PN %MLz EY, Ffi 2h, HAWZMATE, 258 1E 3 iR,

HE 3 3, MR LEEHE— e, BRI RN, S p OB S b IR S ek
Al CYIREEAE 55°CHE, BEEARIOGEIA BB K, FE N 0.165. HIUXFPILR FZEA WA EE: F—,
TER NN BOEWERT, KRG, BEvE MR, RMEEMND 3, MERERFSIGN, 4%
IR E MR a7 /0N, HE ARV, (RIS T S AN e, R s R LRI SR B R 1k 2
¥, IS BB GAE B KT 55°CRTLASE—ME R, T 55°CRI LSS MR v+ . Hit, &t
(BRI S /2 55°C o
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Figure 3. Effect of enzymatic hydrolysis temperature on absorption value of flavonoids

3. EfRIE R X BN L E RIS

DOI: 10.12677/aac.2023.131007 70 TR


https://doi.org/10.12677/aac.2023.131007

=
N
W
4

3.1.3. ERfERYIEIX ENIREN T Z %0

FEHAFREL 5 4y 4 g MHHBTBONBERRd, T8N 40 mL Z8087K, AW INIE 55°C, FEIN 3%F 4T 4k
=, 7 9E#H# 05h. 1h, 1.5h. 2h, 25h, HABKMHEAZ, 458 0E 4 Fior.

M 4 45, IRV B & DL R AR LT — TE I, VRO (i o5 Tt g T ) P40 385 m 2 B0 38 s
MRS A 2 h i, SRR RO ER BIEROR, HAEN 0.184. LR DE Rty T B (R a5 e
ERIERE A, BRE IARSRNAIL, BIROCEER: UREARRT R AT e, SO, A
RB|EAE S, B M AR A Ak S8 X, A0 E LR, EEHI T FRERIIER. Hi,

e FE RO BB 8] /& 2 he
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Figure 4. Effect of enzymatic hydrolysis time on absorption value of flavonoids

B 4. BERERTIE)X BRI LERIFZAT

3.14. BHREX BERR T Z/0500

FEHAFREL 5 4 4 g MR ONGEAR T, 8780 40 mL Z8187K, ZKIBINFAE 55°C, N 3%IHLF4E %
Wi, Bef# 2.5 h, IEZTHeEE) 85°C KEE 15 min, DURWAELZM5)0% 1:10. 1:14, 1:18. 1:22. 1:26 A 75%
CEEERCT AR 3 he JLAB AR, SR 5 fs.
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Figure 5. Effect of solid-liquid ratio on absorption value of flavonoids
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% 5 73, Y. BEHE . BEWHEEE LR B AR I 1] — g I, SR A RO e R L R L R 18
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B A B ) SR IR T R 2 R EL NS, B BV A TR A R B, AR T3 E 2R a2 S 3
A RO . 1T 2R LEAR i, DU HAth 2% PR 0t S SR B ok, AT S B BB . K]
b, BEERTEHRLLZ 1:22,

3.2. EXRBMESERS 24T

I A R S S [24] # TE[25]. XIFW[26]. T [27]5 kT4 4 R BT E I I T 2 1 IEASR
BRI AH OGSCRRTS H DL RIS 2

3.2.1. AU RIGEEM R ANAFIRMA G IEZRE

Table 1. Factors and levels of orthogonal test

= 1. EXREEZFKTF

7 %
T A Hii e/ (g/mL) B i 1% C W fntfl/h D MR/ C
1 1:18 2 2.0 50
2 1:22 3 25 55
3 1:26 4 3.0 60

Table 2. Optimization of extraction of flavonoids from tobacco leaves by Lq(3*) orthogonal test

52 2. M EEHEE L) EZRI SR

S
WIS
A B C D EA SR

1 1 1 1 1 0.096
2 1 2 2 2 0.215
3 1 3 3 3 0.159
4 2 1 2 3 0.109
5 2 2 3 1 0.115
6 2 3 1 2 0.129
7 3 1 3 2 0.168
8 3 2 1 3 0.156
9 3 3 2 1 0.509
| 0.470 0.373 0.381 0.720
1 0.353 0.486 0.833 0.512
11 0.833 0.797 0.442 0.424
K1 0.157 0.124 0.127 0.240
K2 0.118 0.162 0.278 0.171
K3 0.278 0.266 0.147 0.141
R 0.160 0.141 0.151 0.099

AR Az Bs C D,

RV ES A>C>B>D

=L A A3B3C,D,
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R LA DU PR AT B G, B AT T £T AR R R A B B P 2 ) e R 3R e ) e £
BRI, L, CLRWREL. B R BEAR IR R AR R 55 4 AR BT L3 IEAZ 5, LA
R ROV SR AR, SCE M S SR RO, D R R I T 2. R 1 AR 2 0l FRoR
PR 3R K AN IE AT 45

M1 2 A IEAC B A5 SR AT RN, X 2T 4 2 Bl B SR O M s B e i [ 3R 8: A>C>B> Do FR T
A T SE 0T JA I B R OB R R D, HoAh = RS 2.3 . (LA Y, 27 4 2 il Bh B2 FBOAR - S I
MR T 200 AsBsC,Dy, BIVRHALLL 1:26, £F4EZMEHI & 4%, BEMFILAZ 50°C, ER@ITIA] 2.5 h.

3.2.2. WHFRALE

P IE AT 6 % A A5 R R B B T (BB R I A% 2T 4E 2K, £ 50°C %1+, BEM# 25 h,
FEARAEHEE 1:26 (19 75% £/, [0 3 h 45)#EATiR56, I A S B RO B2, JFiH 5 RSD fH, 45
RIWA 3. i 3 ATAL, A SEHNOLE RSD E/T 3%, BB IR IS SR I T 264G
CIE
Table 3. Process validation test
3. TZWiELe

Y5 1 2 3
p LR 0.504 0.518 0.495
RSD/% 2.292

4. W1ig

T4k R RE MR AE P A e R LSRR, (R AR A P I HE HE 28] A HLAE U — FioRFH & F0 4
OB REEM 7, B A BRAER R, AR, BORRBRSE IR o B0 S8 i 2 o FH IR 2R 59 (A
CH3CH,OH 1 CH,OH)E NFEEHI. K 4P 4E K5 75% CHCH,OH B LA SE &, AN A P02 i B ik
VR RIRIAE T, T ELOE SR N P J57 B FEL

A LR R0 DA R T A e A - v i TS 380 ) T RO A 3 A, G s R T e e A K i v
R AR R 985 22 DA IR G I IO P 0384 7800 TR R T T5% ) B, AT e sl e 2400 45 1) S L 110 R
BRI ARFEFRRIGHEER D, FEMATE, AR IR HSOE R &4, Bk, 7ELVS et
PRI i e A T 200 98 P R — 20 5 S R OR B R0 2% A, Lt — b e iR e vk, ik iy
AR &

AIEAS RS, FEH PRI B R, ARG A T B IR 21 a6 ok R (IR 48 S T =0 7R o
TEAERT 75% LT A 1R 1) R, BRI AR IR 78 R R A 20 ZE MR AN, 22045 120 P e Sk i 83 N/ 21 75%
CPER, I XA SRR BEAR I (14 5 B 2 B3RS T 1) ZE IR ) Jog P B AR

ASEE B HEE XERK. TR 50T A4 2B 55 I B BT 20 128 16 i AH O S
O SLIS KA, (R AR E G S, FONDL AR BT 7SR IR 1 Sess, R TIRIEH
WFFURCR, AERSRICME s B, DRI i S 00 AN A B AT P S

ASEEG T RAEARRESEI E BT, SRR A2 A PR, R AR BT =, IR B
AR — P
5. &g

I AR YR R B BRI T2, A5 T R b R SR U B R A R BN LL 1:26, AF 4R R = 4%,
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