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Abstract: Objective To explore the effects of different processing methods on the expectorant and antitussive effects of Zhuli
(Bambusae Succus, BS). Methods The chemical composition differences of BS prepared by different processing methods were
analyzed by GC-MS technology, and a comprehensive evaluation was conducted using principal component analysis (PCA) and
orthogonal partial least squares-discriminant analysis (OPLS-DA) to screen for differential and specific components. The microscopic
characteristics of bamboo before and after processing were further compared and analyzed. A chronic obstructive pulmonary disease
(COPD) mouse model was established to evaluate the expectorant and antitussive effects of BS prepared by different processing methods.
Results This study determined the relative contents of guaiacol and syringol and the overall proportion of phenolic components in BS
prepared by three processing methods through GC-MS analysis. In the fire treatment method, the proportions were 4.68%, 2.22%, and
14.93% respectively; in the dry distillation method, they were 5.98%, 6.96%, and 24.77% respectively; in the water boiling method, the
overall proportion of phenolic components was 3.65%, and the relative contents of the two components were both below the detection
limit. PCA and OPLS-DA indicated that the three processing methods had certain differences in chemical composition and screened out
13 characteristic differential components with distinguishing significance, including 2-methylpheno, creosol, eugenol, 2-methoxy-4-
propyl-Phenol, (E)-isoeugenol, vanillin, 2-propenal, 2-methoxy-5-methylphenol, 4-ethylguaiacol, maltol, oleamide, 3, 5-dimethoxy-4-
hydroxybenzaldehyde, pyrrole-2-carboxaldehyde. Cluster analysis showed that the components of the fire processing and dry distillation
methods were relatively similar, while both were significantly different from the water boiling method. Microscopic structure observation
revealed that the bamboo structure corresponding to the BS prepared by the water boiling method was similar to that of fresh bamboo,
while the fire processing and dry distillation methods had more significant changes in bamboo structure. Pharmacological experiments
showed that BS prepared by the three methods all exhibited varying degrees of cough-suppressing and expectorant effects, among which
the dry distillation method significantly prolonged the cough latency period (P < 0.05) and increased phenol red excretion (P < 0.01).
Conclusion Compared with the fire processing and water boiling methods, the dry distillation method can more effectively retain active
and convert components such as guaiacol and syringol. Mechanism studies indicated that the water boiling method, due to insufficient
heating temperature, was unable to thermally decompose lignin to generate phenolic acid components, resulting in significant differences
in chemical composition compared to the traditional fire processing and dry distillation methods, leading to distinct quality characteristics
among the three approaches. The efficacy experiments showed that all three methods exhibited expectorant and antitussive effects to
varying degrees; among them, the dry distillation method had a more significant effect in prolonging the cough latency period and
increasing the phenol red excretion volume. By studying the effects of different processing techniques on the quality of BS and its efficacy
in relieving cough and expectorating phlegm, this research provides a theoretical basis for its clinical application, the development of
new dosage forms, and the scientific connotation of dry distillation processing.
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partial least squares-discriminant analysis; chronic obstructive pulmonary disease; guaiacol; syringol; phenolic components
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JEVT PR B ARG, TR R TRE
FEEmE. FEmRE, BEFK.

242 AFETZHEHIRTEITAM SRR AR
BUK&&EEE 10g, K 15mL. Hil 10mL, 851,
HFF AT I200 ks 2 ECH M 33 mL, 57K 10
mL P B HA M, A [F L Z I BTk
K, EER TR TELFF S h 5, B0 -Fal

A ] ;

A Kl
B8 AEIZETMEFIRIEIN (A) REFHFFE (B)
Fig. 8 Appearance (A) and microscopic characteristics (B) of BS before and after processing by different techniques
®3 ARIZEHETEINRE T MIFIELL

Table 3 Comparative analysis of appearance and microscopic characteristics of BS before and after processing using

FEI A b, BRI, NS R S
WowEL, S5 RaE 8-B MK 3 fax, HEreErT4m
AHEG, K5 T8 fE O gn BB i . 44e H/A> 40
W3 KBS HSMRE A TR, . 45
B OISR FHEN, KL R BT 5 K
ey TUBEGFAE BN ER, BORERET
TELRE BRME XA G R AL 5

different techniques

T S LAY

i RELROHICH, WRERHEED VR 375 Y L A

Kl RRPIE A, HAMNEYR TREEA IR, EARE T, R R
K P BB (IS0, T ASREATCAR THEEAN NS T, SRR YRR RIS

T PTHEAGUE IR, R N S EUSUE IR, BiRER G, ADEEnRR

FE g8 K kS AL B MR 7, "k F
200~300 Craift, MIRE FTA4Ed R F K&
REERKERME, ERELARE . KT HE. Wi
ORI N T A ERNAEY), FRANREREHN
F 25 R T B M BE SR, 20 B i 2 dh 2
NS e R 1\ =R I U 51| e - P 95 S N
PR AL RELERELE 100 CAA, KT AN R
Fr i 160 CHIME, RIS @ G AT 25 W) iR

KRGy, Perm/KEIEAEWIIR B o DL s 4 8
RAE G K i

2.5 COPD #=EME R IEZ., FRBYFIFMN
251 COPD #AIKIE 54 R & M &
(CS) L& LPS i &y /N COPD AR, Eifi
1. 30, 60 K, /MRS R2hIFREREFER
58, 22187 200 uL 1 mg/mL LPS VAW, 1R
EARAL 10 s BITRION, REMEDIRES: 28 2~29.
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31~59 RF/NRET AFIHES, FHT 1 SZFH
TR ARER, AL DU N2 L PR S P 5 IR T R
KAEFRAT NARAR; IR 59 RAGABEHUBUN R, 25
12 h JE RO, BUA il TR B A 2
GEL N IBOIRAS T 4L 0 P 4% R 45 VP A R
B AL

252  IERZECRI - HLA 25 SRR G RT)
JEEBUN REEHL T AR FIMEZGL . K.
KEH. THH, HEOEE/DNRIEATRA, &4
8 W, TIEMISEMERE 4 RITUR ig 4524, %47 d.
XIREZH . R G TR AR B K B2 4 4h
T IRHELERR 15.2 mg/(kg-d) [ BATH 5 M R st
FELEM A IR SN H D IRFIERN 1.67 mg/(kg-d),
S BN RS ig FIE N 15.2 mg/(kg-d) s kil
AR A TR HERREETTY 36.4 mL/(kg-d) [ LA
8 ST I IR PR BN B H B IR &2 60
mL/(kg-d)IT 5, FFERTIRRFIER 4.0 5, Bl 36.4
mL/(kg-d) ], ARG 245 LA 2% 5 [ LU AN 7 T AR

NE, BUARR A E E  BKS B A
AL 4 pm V) F7, HE BethIELLrb b e 3
JeBE N gl 2 2R FE AR A

2,53 AR ZHE 0 BT I B SR F A

(1) AN[E T2 ST i im e 25 5%
F 4R, SHEAAMEL, SEPTIH T A R M
Xf EEZH 15 i ik 2 40 /N B B (P<<0.01 .
0.001);  Forb IR i) 25 I S 77 90 ] ¥ 3 2E K h% ik
BRI (P<<0.05), $7 HBZRBUER I T Kk
K&

(2) i 2 HE QB ot bb e fiZ 2 HE
Pett GERANP 9-A FioR, SR/ SR 21454 52
B, RE R L e, il RE TG K e
B, ARILR AN . SRR, BRI
SRUITZH 2T R 3G JE, R A R BRI, e
BEMAE H G, SEEAIAAHLL, SHEHId N RSE
REARTE, RAEANMD, il B, IR /N R
FR) it 2L 25 3 A7 0, A G At 2 1) B 40 %o 4

®4 TRITZEMHX N RIZBAEIFNE (X+s,n=38)

Table 4 Effects of BS from different processing methods on cough in mice (X +s,n=8)

; EeEaL) $hejjE
4151 FillkEsis e ) o N ) o
TR /s 3 min R WXEL RIS 3 min B
payict - - - _ _
7Y - 27.20+15.64 143.50+97.32 13.50+3.84% 22.30+13.45%
FH 4 24 152 mg-kg'-d™! 35.30+19.60 145.50+88.32 70.40 +54.99"## 2.60+3.627#
K il 36.4 mLkg!-d! 31.90+27.99 157.30+75.03 32.20+7.52 6.60+6.84"#
K& 36.4 mLkg!-d™! 29.204+16.20 133.20+86.08 19.00+4.17% 4,602 42
T3 36.4 mLkg!-d! 28.40+12.80 140.50 +86.65 61.80+16.57 4202 .84

ERBALR: *P<0.05 "P<0.01 "P<0.001; S4AZRNTHE: *P<0.05 *P<0.01.
*P<0.05 "P<0.01 *P<0.001 vs model group; *P <0.05 P <0.01 vs before administration.

A-1ERZ SRR B-RER SR .
A-antitussive experiment; B-expectorant experiment
9 AEMEHTZEAH TE/NRATELS HE & E (X200)

Fig. 9 HE staining images of mouse lung tissues under different processing methods of BS (x 200)



* 5834 «

PER 2026E8H B57% BI15H  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 15

2.5.4  AN[E 2B E R SET I 455 AR ELAR

(1) FpatniEfh e L. RS 0.5
mg, N1 5%k B E AN R B 5 pg/mL FIBRE
MR M RIS RV EIREEEW, DL 5%IKIRE
BVETRAE NS IR T 546 nm 3K AR E RO
FE (4D . DABY AL 9K FE MRS (XD 4 {E N
PANR (YD, flbndEfse, SATERMERIE, 150
VA7 RN Y=0.112 1 X+0.008 161, R?*=0.999 9,
4 BRI ZLAE 0.30~9.88 png/mL 5 4 LM% &
R4f.

(2) pHG SRR SR,
BNR O NIETIA . FHEZAH . K, KA
FHaA, HBOER /NRIE A, HH8 X, T
IERSERES 4 RITUR ig 4625, %4527 do KR4,
MR 5 TR AT S K FEMEZSS T HR AR
% 27.3 mg/(kg-d) [ LLTTH #E IR 20 2 v Il R e Nk
H FIRGHIE: 3 me/(kg-d) AIKHE, BB SEER ig /&
27.3 mg/(kg-d) ] KHILH . KEL . T-HELH IR AR b
1 36.4 mL/(kg-d) [ LA R EEPTI ARV RE H A
FRFAIE )Y 60 mL/(kg-d)it5, 2520 T IR 1
4.0 f, B 36.4 mL/(kg-d) J; RIXLZj)G, /MR ip 5%
MY AL, 0.5 h Ja LA 2%)00 B LE 2 A Rk, 31
BAEHBHS R FERKRAIERE
TEOE, IMAEBEIIKE 5% EMNIER, 8O
JE U EIEWT 546 nm BAALINE A 18, 2EnE
28T H B 21 FE S LA A (Rl HEA &L, (R /N B
Ffitid 2R [l e K B Al Gl
4 um Yl /v, HE B DUINE AW IRE 7 ELE T
LGl 2H 2 B AR AL, o

(3) ST /N R E T A HE S B K S
£5 TRIZEHMHMNBREIHELENEME (X5,

n=238)
Table 5 Effects of BS from processing methods on phenol

red secretion in mice (X + s, n =38)

415 i g PLREE
(ng'mL™)
X - 0.054+0.005  0.406%0.032
Y - 0.032+0.004  0.213%0.035™
FRPEZ 27.3 mgkg -d™' 0.165+£0.016™# 1.406+0.133""#
KAl 36.4 mL-kg '-d™! 0.093+0.009"# 0.753 £0.081"#
K& 36.4 mL-kg™!-d! 0.059+0.004  0.460+0.035
T8 36.4 mL-kg™'-d! 0.140+0.015™# 1.164+0.137""#

XA P<0.01; SEMALE: #P<0.01.
*P <0.01 vs control group; *#P < 0.01 vs model group.

SRR, HEAAMLL, KEIES TR T
e /D R LR R (P<0.01), HA 5
P KEHLEEZESR (P>0.05),

(4) LR HE Jetabbis: i 9-B fiow,
Lt RRLHAEL, T2 /N BRIy BE AR, i[5 2%
P2 6 322 1) R Iy B I A A L R s KBS
KA ZAATS A /D B e VR A IR s IR K 4N
B, P S 2L 2L 155 VO 25 JHG At 2L ) B el xof R 4
3 e

WS R SR, AE T 2814 T I R 17
R 7, HAKE RS KENERTEE o 2
FIARM . BT PCA fl OPLS-DA %454 NIST
K PEFEAT B AT, SE R, TR & i
MIIEHE 4-LEEROIKRE . FHES 11 FURFIERL
a3 s KL I EETT IR B3 A 3-F 2k -4-H AR
TR, HRRA RS TR — 2, (HA R
I BATAEZE S KBRS BT IR AE 5 A
TMERIERG . H AT LB IS RIS . PSS B TR br i
B X A AT M AN R T2, @it PCA K OPLS-
DA XFEEVTIEEAT S TUREIE S S, RTHT
AR T ZH & RIEAT . 456 PCA, L] B3
T TS RMUHER T . AR FOREETTI T 2%
FPRBE T Bl 2=, Xk — DI R AT I VRN
JORE T S A e i R — B R S R

A FE AN ) 0 1) 2 A5 R AT 0 1 % 4
RAHABATIE R ZE S, BARRTE T2 4 1 e
VIENZ . BRI TR B S K, X5
AR T E TR s E ) 25 BB, TiH
ELE E A B AR T, AT SR A IR B R T AR
T2 A IEARR R RS, K EIEA R
G N RN 5 o P P N R 6 050 o L Y a8
AR, 285 .

T, ST B O B AR
Wy KWy ZIEREPY, HAMER @AIARE A%
ST HRE S S FEREA IERRER, X
B R ol b SOREAIRIE , A RRT T SCRE
BB 45 7 5 BE 230, S SR T AN LPS (177 sk
3. COPD B4 53 3| 2 5 K i IKBIE S TR
il 28 IEEAT I /N BROE AR AR . R RIR, K
Hili IR TR A8 R EET 53 Be 2 3 AR
P SN NGRS N IR T 1
/N ERR T ORI, B 2 AL AP %o 0 B i )
/N BRI LA B I RCR,, (T i AR
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AR T KHINE 5K AL IR L ] £ ) i
T RE 3 G NN B U R 2L A B (P<<0.01),
fe ik /N B HE -

TraER S BT & H 4- L EBAIRE
FHMERA S, HbiR . PrauEH e 315L
BSUESE . Zhao IR, 4-ZFE@AIAR BA
RARPUAIENE, PEBUEZIE 1 E2 AR ¥ 2
(nuclear factor erythroid 2-related factor 2, Nrf2) /Ifl
ZLF N ME-1 (hemoglobin oxygenase-1, HO-1) {5
S LA B A F«B (nuclear factor-kB, NF-
kB) /N F «B #H| X F o (nuclear factor kB
inhibitor a, IxkBa) /& EH-1 (activator protein-1,
AP-1) f55id8E, S LPS Y5310 THP-1 4
JHLAAE IS o Ahn SEPORIESE, 22 ZF g B PR 51T,
]I I PR PR A R AR IR A 1 (cysteine-
aspartic protease 1) V&1, R HEAHIZ H IR S & 5
R G5 K R 52 /K 8 3 (nucleotide-binding
oligomerization domain-like receptor protein 3 ,
NLRP3) 5 RY ) SORE /MR, 225095 21
A SR A4 &K-1p Cinterleukin-1p, TL-1B) 43
W e AH IR RAE V. o

i BRI A IR AT W, TR L ZIR T ST
FIRFEPER S, ATRFEPIR -BL eIz Dl g, LA
SO WP A A B S RO BR D RE,  ET R E
1E AR B

SEBS WS R I, AN [F M) 2 I 28
SN AR PR T IR REAESR, 3] Bei S oA 25 34
o Bltan, Tk & REE7T I H R B i 4- 24
ORI M2 2B, bR 7 HAPIR . ik
R4, ERTREXT R RS, A RFEEETIME
Mo @GR 524800 KRG R, TR TZ
B R T BT AL DE VRS I OR B S AL,
AR RA FT Rk — D40 R B AT 1 24 BRAE VG T, 4K
T HAETE 2P N G J) . [EIE, i
B AR PARRMESE TR ZFEERLE
IRZHEFERSY, R LR B M R AT
IRANBEFL, DA a7 F) Al A 245 L. it
Gb, AHEFE BRI T KIS IR ST 4%
ggte, (AR TEZ R 8ERIFRE T E
a3 tr,  DAME A R F 25 R4 BRS A 1) 45 32
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[FriEsnts  #RALRE]

c HEBANE -

W=tk

HAZLAAHFH =L BHMA =% Gynura japonica (Thunb.) Juel.
HRRAEE, L=k, K=L. £¥F=t. ©£f)3. b, H.
W, B, Borabde, AN, A Febfe, S, S, fRdr. ThEk
HFE b, FEREIE. K& R, SMRGRITHRG . RAES.
e AR . MG o,

A=ZLAHZHFAER, 560~150cm. RIARLIK, ARZ3~4
cm, A SHABRREALSL, F2, AIAHR, AEE 15mm, HHAR
wAk, DA EL, BEAL, o8, NEEHT. A3t AR
FAE, ARAF TR, MEY, RORZRKRIK, WEA X,
Faet R, BRREA, tRASARALY, LERFREGTHE, 20402 fPAMEERKERBEL, K 10~30cm,
®8~15cm, FKKE, MAA K, BIIFH, KEBEZKEKREAF. KREFS4, A2 15~1.8cm, LEHHHERS
BrRBARILT; B—FHA 3~ 8 AN KRILF; i, K1~3(6) cm, WEFLE, A 1~3&XHER,; EERIPK
HAPK, K10~15mm, £ 8~ 15mm, HK3H 9~ 11 KB EH; EEAH 1 &, 134, KREAH, K10~ 15mm, 551~
1.5mm, Wm#TR, H%TRR, ¥@ALLamint, LRH8~10A.
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