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Quality Control Approaches in Rougui( Cinnamomi Cortex)
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Abstract ; Rougui ( Cinnamomum cassia Presl) ,belonging to the genus Cinnamomum of the Lauraceae family ,is an evergreen
tree. And its bark,branches,leaves and seeds contain abundant volatile oil components,which are the main bioactive substances
of Rougui( Cinnamomi Cortex) and have been widely used in medicine. However,the composition of volatile oils is complex, and
the quality of Rougui( Cinnamomi Cortex) is influenced by various factors such as species, environment , growth years, processing
technology and storage methods,which poses a huge challenge to the quality control of Rougui( Cinnamomi Cortex). The quality
fluctuation of the medicinal material directly affects the safety and efficacy of clinical medication. Therefore, establishing a quality
control system that can comprehensively reflect the dynamic changes of the components of Rougui( Cinnamomi Cortex) is a neces-
sary means to ensure the clinical application of Rougui( Cinnamomi Cortex ). This paper reviewed the recent quality control meth-
ods for Rougui( Cinnamomi Cortex ) ,including gas chromatography (GC) , gas chromatography — mass spectrometry (GC — MS) ,
high — performance liquid chromatography (HPLC) ,ultra — high performance liquid chromatography ( UPLC) , infrared spectrosco-
py(IR) ,near — infrared spectroscopy( NIR) ,nuclear magnetic resonance( NMR) ,direct analysis in real time( DART) ,DNA mo-
lecular identification and other detection technologies. These methods can provide references and basis for the quality control and
evaluation of Rougui( Cinnamomi Cortex ) ,contributing to its stable,safe and effective development.

Keywords : Rougui ( Cinnamomi Cortex ) ; quality control ;technical methods
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BRI, TR TR BOR I, B4 25 34 T R G T ) 5 1Y
P B 2 A B AR

P2 H BB 45 ) 32 B 2 5 R W5, X 25 AR 2 AT 1Y
FreE Al R T E R AP 124504 0 ST 0 Bl 2 AR I
FLIG R 2 0 22 MG R0PE , TRt , 8 57 RE 8 4 1h] 52 B TR
A I3 Bl AR AR ST A TR A AR S R I PR I DA 17 T 1 e
TB o ASCRBLT AR AR BRI BRIk, W TR
AEETE ST | S S5O 3 S 0RO (i (2 AR G |
ELLAM IS ARG S E AR DNA 3 FhRic % 45
ZFRINEL A , LU R PR 276 1) Jo S 4 o) £ 416 225 FR A
B AR AR AU R T
1 AEREEH IR K E &

PR Y R B vk T L PR 2 T sk T E R
BIRETESEAT, A5 MR E hE S . RAK—H5r
J R 2 R EE 5 () S AR B B AR LR A 2 1003, ME LA
XA, K5 IRE. WA C cassia 55 = A Cinnamomum
verum 5% AL Cinnamomum loureiroi 3 BEAE M 25 44 Il R A
F,m4eH: Cinnamomum tamala 57 Cinnamomum burmannii
X A e A L) ) A 0O PR 5 AT, AN RS IR A
s A5 P, 2 A A 3 DL D ™ o PRI I R 4 1 2 28 A
T3 U WA Co o) R, T X6 A Tl S 24 08 1 S 301 1 1 P R
S e A U 2 PR e o 1 EEL

PRI 24 0 1 o 42 ) 4% 2 O 6 31 R B = VP A PR 1
BRI G I 2 A R T B 26 i e A AR LB
—E R AR E PEBEATRL AR IR, AR OREAT A 25 il A2y
oA B S AR A R — A IR AR D A XA, — 7 T, PR A
PIRFRAE AR, 3 B A2 (9 7 RN R] , SRR B 45 LE AR
SEE TR IEME, LN P EEFIAR AL, 55— 5 T, BT R AG 27 Al
Gr I ZRETE RN ek, DA RO S0 R A R A AN 2
P, AR — i sl LR R B o3 3E LA 42 T R AT 245 44 11 2 T Ak kR
A DL W H AR TR A, PR R R A
ZZ ERR LM, GG SN R R BB i RO
7 1 BB AT AR 10k e IR 2650 3 A R 40 LA ok
RO REER TR — M, T R BUR R S 2 A5, AR
PR R Bk . A R AR B R b v Y OB AR AE T
7 (R VR B8 48 U0 RH G 1 PR AR A ) =2 () 19 o8 03 2 5, B A A
FIAE )RR , doe R B R AE A b 19 1 2 i 23, I B PR )
JEER, R R SR T = PN 5 vk, T S ERL A 1Y T R AR
MER R . B, A —3k 2 7 09 43 BT SR, %o ] i 1) R
T AT 50— (0 A o0 £ 5 W) PR 52, oy PR A IO 4 ol 1 3=
ERIEGET

IAREA 3L AT PSS 2568 5 45 ) 1) 46 5 Ty ¥
ARAEARNE JE M SRS IV Ty A g4 T,
N A5 FRM O KB R T Znbiik R W 75
BT R ROE RS E DNA 43 FHric JOst R 73 45 2 Fh B R
Jiik o Forb, Ak 2E 43 CHm AE 35 1k SO Gk R A
T - Bk SO ETE - BTEA S ) AT T TR Ak 2 A I
AR, USEMAM B, R PAHR EEEMHA R
WEE PR o E R 2 R 2 AR DL 3R
B, 45 SR A A 2k 5 S 24 6 9 B0 S i — Bk 4
SRS R i — A= A BT B R ST 0 TR AR 2 1k
J4 1 % SO TR AE K, BEA U 2 M A U 2R

YERT, HETC 2T 12 W T T e YR 1) 56 2 AR 2 s v ) 2
SE DARTIEZG M — B ARe vk o B PR R 4
R ZHEAC KR, L RS AT 8 S IS TFMA R 6T R EE
FER M 2 b R B A A DA A A ) B RN R EA
LR IHE

2 HEHMEHEINNRETFNGE

2.1 @ik

2.1.1 & A& (Gas chromatography,GC) F= GC - Jfi 3 ( Mass
spectrometry, MS) B¢ A1 GC EH R T ARG i fb & 9 23 B
W2 — , Re DRl ER | o A 43 55 S A 45 R AL G 9,
S EZH I =T IR E &R GC e d T
PR I A 2 A 9 7 T e LU AN AL & . BEE GC R
BUERIRTE, 2 0 A R Y E LR R R, R R
FH GC a8 20 [R5 i 5 1%, X AN [ 77 i ) PR AR 43 R i AT
BT LU AT H AN 11 A B 0 % 44 Sl A 4B EE 4
AT LRAE, S T AR R IR AR SO 3 A T PR S 3 R o o
P o

SR, B GC i 2 LI ox 52 2 H UM Hh 1) ol s 4
AT PRSI, DRSS LA L I AN RER AR H 25
KB, @i GC 5 MS 45 & w] LA I S SR b & = 3AIR
HIAT s GC - MS J&—F 43 B fe i Rl R RS =5 1 3 A7
Bio BEAER,GC - MS LY GC RS, )iz T A 6 &
it AN b ASTRIERAL AR & B BB B AN R T = P ok
THUBL 3 PRSI 5 25

FIF GC A1 GC — MS AR & b = AL B 22 R -
4 Cinnamomum osmophloeum F1 % % Cinnamomum jensenia-
num 1 B2 R ARG T P LAY, 45 SR s S ) PR A R Ay
28 SRR, HH I RN R Tl v RO A AR L AR B
R GER SR NEF IR LRSIk
FbE I EEN R e Bk iR (15. 89% ) 40 AT M E AL W)
(12.98% )" | WA C. Jensenianum Y B2 kg Tl 35 FE A4 0k
FEEE(17.26% ) 1 o - B AL (12.52% ) 2 PO A
[F 88 BRI AL G W2 4 BTy & 220 R . i =
P BRI R B A St - PR (74.49% ) 2 i R 5
BT A (86.02% ) (E) - 41774 (5. 70% ) 1 J5 fat it
(2.30% ) ™ ARG EZ Y N (E) - ZERAHERR (41.98% )
T o = TR (7. 97% ) 20 5 HL2E 0 i v 35 B840 06
HEHH (27.38% ) AT o = 1 B (23.059% ) i 3 AV G i
WEZN(E) - SRR (36.59% ) 1 (E) - AT K
(22.36% ) FIRRORG M o U 28 A4 AR (56. 2% )17 o
H: C. subavenium Wil B Ny R BE (27. 7% ) FIR R
RER(19.6% ) o T B2 MBS 1Y o — FAVIEE(9. 7% ) Fl
FREmE(7.5% )", WKL,

FRibZ oh , SR AT T 545006 B A
FIHR S LA M. LY Q % PR GC - MS A
{d B AR W 21 A3 v ( Fourier transform infrared spectroscopy ,
FTIR) , 45 & At 27 R 3 A7 PRVEE BORS il i 23, wT LA R0
XT3 AP T AT R b PR B2 A A T A RIS E
BEJS , MATTHRI T GC — MS FTIR I G i AR XA 7] & & W B i
AP AR A 2 AR A TR A, R BN IR & B W BORG Y
FrET 2 5 WA, FOR Y & = S A R R
AL
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F 1 BRI SRR Y 1 Ao

i g P3a FEB BEAR  S%R
9 Cinnamomum verum W EEE (E) -WHBE(TT.1% ) J(E) - B - AT (6.0% ) o - KAMER(4.4% ) T &M (3.0%) 6C-MS [30]
X HE THE R 7T HPLC [31]
g Ex THH(86.02% ) (E) - f17745 (5. 70% ) F5 i (2.30% ) GC.GC-MS [24]
W B (E) - HERE ((E) - ZRRIFERE 7t 6C.6oMS  [32]
i3 )3 (E) - CIRPIFERR(41.98% ) X o - Bh TR (7.97% ) FRE AT (7. 2%) GC.GC-MS  [25]
#* Z1)E W (27.38% ) o - B (23.05% ) GC.GC/MS  [26]
Mo (E) - ZERAHEER(36.59% ) L (E) - A4 (22.36% ) GC.GC-MS  [27]
M HE(56.2% ) o - FATHE(6.85% ) ARERE(0.67% ) GC (28]
P Cinnamomum cassia % pHE PR (65.27% ~T4.56% ) GC.GC-MS  [33]
W J PR A AR P 6C.GC-MS  [23,34]
W TE INEERE URERR NEERE B E R RP-HPLC  [35]
¥ hH RPN SR REEE R & R 6C.GC-MS  [36]
it HE R PRERE R IR o - B R I AT GC-MS [37]
I Cinnamomum obtusifolium £y FRE RS GC.GC/MS  [38]
nf E105°3 WRERE(23.2% ~79.9% ) . F5 R (3. 4% ~30.7%) \(e) - ZIRNAERR (1.0% ~11.4%), GC-MS [39]
(E) - WHEERRATER(0.1% ~9.6% )
i EEs THE R FTHH HPLC [31]
it HHR CC-MS  [40]
J\fat& Cinnamomum illicioides W W 4 - N (10.4% ) TR (41.2% ) & - FAME (5.6% ) GC.GC-MS  [41]
+ HE Cinnamomum osmophloeum % pHE FERELFRIK TS (15.89% ) A M 14 (12.98% ) GC-MS [21]
WFHHE Cinnamomum jensenianum W hE P (17.26% ) o - FAIHEE (12.52% ) GC-MS [22]
1 Cinnamomum camphora e pE FRIMAE (24.74% ) R [3. 10T b -4 - WHBE -1 - (1 - W2 ) (7.05%) , 5HEEE  GC-MS [42]

(5.82% ) JrHTH(4.75% )
1154 Fali(51.7%)

6C.0C-MS [43]

Z i Cinnamomum glanduliferum H g W - B AL (52.2%) GC-MS [44]

i Cinnamomum subavenium W o - M (9.7%) J5EE (7.5% ) GC.GC-MS  [29]
I IR (27.7% ) PR (19.6%) GC.GC-MS

% Cinnamomum burmanni W E o - AN (8.79% ) Kbl (7.66% ) .o - (6. 65% ) d - FE T4 (6.42% ) GC.GC-MS  [45]
& S DK YRR (41.74% ) AT (6.29% ) K CFRE (4. 18% ) GC.GC-MS
it G| Jl(40.60% ) FATHE(10.43% ) . Z VK (4.08% ) GC.GC-MS

RN EE Cinnamomum loureirii W i

IREER (62.6% ,69.6% ) o - 1 EUA (16.0% ,5.4% ) B - HAMKE (7. 7% ,4.7% )

6C.GC-MS  [46]

2.1.2 Zk A8 &3 % (High — performance liquid chromatog-
raphy , HPLC) #= # & 2% 48 €, 3 % ( Ultra — performance liquid
chromatography , UPLC) ~ HPLC J2& Fp 24 i B % 5 | 5 i BF 78 5%
#H HEBEEARN 7, T2 M T 2 G W8 e w
il o HPLC S REE 24 4 S5 300 o0 ol e 42 1) 0 0 T B, L
B PRRE B A 1 FL PR DA R SR A B T PO RE B R 4R
Tho BEMBFFIE T HPLC 2387 T 85 2% VR A e [ PR R ARG B2
TH B IS o Y PR TR, R A G Y A X S
SRR E . AR T 3B 22 . HE Z D S5 A
RO AE 61 ( Reverse — phase high — performance liquid chroma-
tography ,RP — HPLC) , X 44 {7 AL B2 £ i 47 4307, £.4 7
ANPIREE AN K, DA IR R R EERE R O3 4
RIS S T He 8UE T AT F X4 IE A R . o)
— W5 R HPLC 62 At S0 B 1S s, LU T REA S IR
Z A2 o 25 5 A5 SR B OR B R S SR B AR AL, 1EAk
2 W T R A 25 5, P AR L O RERR 2 - FR AR R
FRAEFERG O B, T 2 - R R R LR R 2 -
FH A TR R RE P B s 8 e, S G DR g T B o £ PN 4
HETARAE S o oo, 80 8 A5 3 i R AR 3 — e
e 5 % 51 A6 I %% ( High performance liquid chromatography —
photodiode array detector, HPLC — PDA ) # 37 457 1F B 3%, M & T
AREFILERR FILER FUER AR R RN
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) 6 A~ EZAA MR B 0, BT PR IR T R AE 1B
FREEU T B A PR TR

UPLC J&4EF HPLC AR & JBTE 51 1 B 43 85 /BT F B
ELA s R A R R S A, A L T HPLG,
RES 25 45 J 20 B IF ], 4 5 €5 0 0 3 ARG R B, B
JINE B T2k B 2 2 R AR BRI
A2 T L e S A € 5 v S 7 PR g 480 L %, il i
FET TR AR IR  RIARRE RN 2 - B AR YRR 5 R
B3 B A R ) i, X 28 EA[R] 7 i iy RAE 245 4 1 FL
THT S BB B AT TSR, B RX 53T AR T I A
He, S AR P sk B R R AT R SR L T S %, A, IR
E AR A (S — R E T B - R S U B A P R B
{X(UPLC - LTQ - Orbitrap Velos Pro) 454 Jii i ACHT4H F L K
2T 2R AT IR AR, A W ( € Hayy NOg ) RIAE S X 43
PRSI AT SEFRIC, RS R X5 2% PR A b [ PO AR B2
TS E D O TARIE 4> T I 4%, g T R R AL
HREMEYIBIERLSY , R IR v AR A (4 R BRI
BT S TE R TR R
2.2 bk
2.2.1 24} %3¢ (Infrared radiation,IR) IR HA P  TCH .
IR (1) A5 s, SR A A %o R B8, O A A 2 B 3 R &5
FRHE RN AL 2= 505 2., g F T R EE TP Lo i M i . 414h
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DT S BT 40 B R AR A A T A E B, A
#hFE, elm S A BT E TP A R . BT IR X ARG il AT
il 5 3 B BE AR AR s 1 A o R FBLLAMGIE i, &9
BT B2 RS T R BT FB . CRA
RS GY) , ZE Rt b &G ARERE . T & I A R AR, AR
Bl S R 1,8 — ke R AR AR, H S 45 R S ik
A FT | EARR TR W T A 0 S AR AE . 38
i FTIR %454 HPLC F13 )2 {0 3% 75 ( Thin - layer chromatography ,
TLC) 4347, BE %5 ) =2 PR AR Bty o i PR AR I, 0 e 4
JESY S mEAE S R A FTIR & — B SR AN, 0 T
PREAS RIS, () B2 OB () B G A% il ) 3 (R A 27 1 G 25
ot , RILZ A v R AR I B MR N B > Bk >
-, JEL e OB R P ) S R0 IR U5 R TR IS 10 43 R BRI 2R 18 4 1 5
B, AT RO & A RS AN RIS, B T 3%k il
FIR RSB 3G 0, AT X G T SR B AR T T & 1 oK o
JEYARATNAM N 2551 5% P 4 B i 2 7€ M9 5 ( Microwave —
assisted hydro — distillation, MAHD ) F1 % K 0 & 2% 18 %
(Hydro — distillation , HD ) 4 J5 P H % 5z 44 5 it , #8383 4914 vy
4% ( Scanning electron microscope , SEM ) WL ¥ b 3 %} $i2 BURT 5
e B Ry s S B 25784k, FTIR 4387 75 i HD H MAHD
SR A5 W AR AL, W GC - MS 434 2 B MAHD
SR & A5 W) 2 1 HD 508 9% , T HL3E 1 g R AR
JADHAV H 2057) % P48 75 Wi Ab #1 7K 2648 ( Ultrasound — assisted
hydro — distillation, UAHDUAHD ) RE#% 47 155 $2 B A9 7= 2, FTIR
25 LR W] UAHD $2REUL REAI AL B IS 09 R A B2 M R B BT
FERMACEY) . BT, LM GEHAR WY T AR
s SO R A T 0 S ) 7 b AR ) B A DG 7 i (U U 2
LR RE R 45 ) pry e

2.2.2 w4 sh kg K (Near — infrared spectroscopy, NIR)
NTR ELAG o 0 3 3 b 0% 8 MR SO0 A, FEMR A e 5 5 HL 5
BE T IR, GAENEREN TR RER S, FEAT
BRI b AR BRI T DRt o ZE 50 AT IR EERS , NIR R
T R R S B R, BRI R R R s
A PR 2 5 i 3 U 45 608 PR G o
HEA743HT . JULIANL H R % JEF NIR #2579 58 I il A
REASHERA T PRSI P LT BT A2 s, B0 T PIAP A
R A O, SET T NIR AR AT LAVE S P - 5 A6
PR AGEFIR SR 4 B B4 TR L0 AR R RE 5 i
B RE S BOIR , TE IO B TR A A0 R it UL SR B0 T, S RE
I A, [ AU R (R D6 1% . SHAWKY E 41 f
NIR 5 %0 37 7245 4325725 ( Soft independent modeling of class a-
nalogy , SIMCA) &5 4, 57 T —Fp b B2 R 4 24 )
FERE AT ELOH S0, ) 0 I F W T 85 2 PR Y T A
TERAA A 100% , ZR B BT IT & RAS B AT LAAE Dy Jo 2 428 o 1)
FUGRE Jr B [R) I, % T O B /N — 3 ) 531 43 BT (Partial least
squares regression , PLSR ) # 81, 1| FJ &} B i 715 46 it 21 A Ol %
(Fourier transform near — infrared spectroscopy, FT — NIR) 1 FT-
IR HOARME A, W] DL 2o U 4 22 A AE S i 2 iy
[k, fE HPLC W 7 AN 7 5 2% L AR I L
W EERE 4 RO A LR B R E S % NIR 5
PLSR AR5, N7 T LA b 4 Fhsi o3 iy PR s ik 4 A 2, oAy 52
BRAER R B i PR ERR I E SR L T I TR, R4S

Y63 ;% ( Near — infrared hyperspectral imaging, NIR — HSI) J&
— MG T IRLLAM B AR AR SR B SR A 455
TIELLAMGIE R AL A B AR A5, BT LA TR] B 3R A5 1R R B fb 2
(Of3%) FIPTEL(Z 1) B . CRUZ - TIRADO J P 2% 58 5 JF
& NIR — HIS $5 4 b 2= T 22 (0 7 2S5, X 90% Lk B8 2
HA A E R EEOR #E1T T IR 4328, i IRUEW] T NIR - HST fig
% MR EEAR e 2 TR0 WSO A 56 19 A 2% 48 0 11335 DA T S S P
FE R I R4

2.3 ##k3I% (Nuclear magnetic resonance, NMR)

NMR AT AERANTE A EE 2544 Bt A2 il vh A 2 1 T2 1
WY, E REARIEAL G W S5 A0 (5 B HEA T 2 1 4047, B IR AL &
Wk SR AR AL I AR 4 B, S AR L) 22
S5to JOSHI S %1 NMR (GC,GC - MS A TLZ5 £, 47 5048
7N T YekE C. tamala GRS C. camphora T Fr (1 284066 91 1
Ze5tPk. FARAG M A % TR NMR JF% 15 SRR
BFZH AR 7R ok B[R XY 10 i AR EAT - NMR %% 2
P, ME 79 MFEWECH M IEWIR . LR O T S U PR R |
PR YRR AR AR S AR R R T R
1), B AL T e AR AN 2 AR R AR ARG ) A G A
SUEE, T T WEE D 2R R M0 1 2 Ao R, 3 SUAE
FALEE IR T 58 2L AEAEMBRIEA LS, TR
RGN bR ST . A TESE S s B ATIE R
JH AR A IR A SORA €,38% - BT 72 (Solid — phase microex-
traction/gas chromatography — mass spectrometry, SPME/GC -
MS) .NMR F145 b 0] W, 436 5% B 3% ( Ultraviolet — visible spec-
trophotometry, UV/Vis) , X 9 Fifr A28 245 49 B LA [8] 77 45+l 571
PR 24T T LU T 5T, NMR $5 a0 &5 %2 th (E) - H
SRk PRI AT 53R 700 R SRR AR R ) 2 AR TE , O P R
) ) ST RS TR AL TV LE Y LA, O D AR A T AR
FRIC o SRR A RS P T A LR R
("H—q NMR) , 7 543 H1 T FARE 22 5 412 U o 0 5 09 0 b
S, SEL TN 6 Bl 22 W NS i ) I A, D PR 22 TR R T
S SN o R SR AR TR
2.4 SZHF B #4947 (Direct analysis in real time, DART)

DART & —FBTil 28 FIREOAR , R 5 — A TT ZAT AT AL
i A5 R PG L B RO 22—  AE R BIVAT X 4% R 28 (
A VR M) R T BB AR AT D A A, AR O R AL T
SPHTHRE . DART A] L5 250 U5 A, DART 557 &
TR [E] T E Y ( Accurate time — of — flight, AccuTOF) 5, JE H,
BB RRE G , C T T A RN E AR 1 R 40 B
BTk i, DART — MS 7E24 5 5501 L 245 W) 4347 J7 Th o, Je 9 A
TERMBLTATE . SINGH V %™ {fi JI] DART $ A% &
FEIEEEXT 10 DI B SEEE C. tamala T 7 AGE W) HEAT 04T
AF5E WA A [w] 5 DR B - e v A 9 003 A 22 5, T LLRT A
DART - MS $(#axt 10 MRESMLAR 43 . BT IR S & B R
A7 I ) SRS 45 5 T LA XS 45 ol PR AR A PR 3 1
ST, AT LAAE Sy PRRE S5 A R A — R A RO i AVULA B
ATl T SN L4 O3 T — DO B R & A 6 i) B 3 ( Direct a-
nalysis in real time — quadrupole time — of — flight mass spec-
trometry , DART — QToF — MS) , 454 3= %2343 #r ( Principal com-
ponent analysis, PCA) 734 PY A i Hh 19 7 52 28 AU HCA ) A
AP, HERG X 43 T R R 22 R R o PR R
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FIBAA
2.5 DNA ¥tk

Ik XA ) ) S AR SRR A AR A A Ay
B AR AP A B B B35 5 45 P R R 5, S 45 1
A UER . DNA 2 FARi0 48 8 2 25 T AW FRE DNA K
BORX ARl IR R T Y0 B o F R T
HERRPE , AT DL — I PR 4 0 RS, L R 2 AR AR
IR FNAEY) A8 B SRR, 5 15 50 % T A L BRI
#, HHI, DNA & FHric B AR T 2 M A FHE Y & F
Yol

DNA JIE 2 —F A 5 A 200 ) Fh o3 28 0 5 7 12, il
JHAL B bR EAL B9 DNA 30 4E S b 10 8 v o H = 50 9
ITS/ITS, \psbA — trnH .rbcl, matK 2 [H r & F %) DNA £&IB 19
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