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Application and research progress of QAMS
in traditional Chinese medicine’
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Abstract: Quantitative analysis of multi—components by single-marker ( QAMS ) is a method for detecting multiple
components by using an internal reference substance. The requirements in the quality control of various drugs and
the modernization of traditional Chinese medicine ( TCM ) are increasing. Due to its advantage of accuracy and
economy, QAMS has been applied in the content determination in Chinese material medica and its preparations.
Since the advent of the multi—evaluation method, there have been nearly 500 articles involving the determination
of various active ingredients in medicinal materials, the chemical components in different preparations, and
certain substances in medicinal materials. In this paper, the principle, characteristics, technical requirements

and influencing factors of QAMS method are reviewed in detail. The application and research progress of QAMS
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in recent years are discussed and analyzed. The future application of the model is prospected, which provides

reference for the further research and application of the model in the field of TCM analysis.

Keywords: quantitative analysis of multi—components by single marker; relative correction factor; traditional

Chinese medicine; application ; content determination
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®1 QAMS EEHRHM Z RS & ENE PRI A
Tab.1 Application of QAMS method in multi-component determination of Chinese material medica

o p s Gl %y e ik

(drug name ) (‘analyte ) (internal reference ) ( reference )

T ( Epimedii Folium ) FEET A E A G E B E C (icariin, epimedin A, epimedin FEEFET (dcariin) [25]
B, epimedin C )

J}2 (Salviae Miltiorrhizae PIZE T, S50 1 RSS2 1 PSR, [26]

Radix et Rhizoma ) (tanshinone I, dihydrotanshinone I, cryptotanshinone,, tanshinone I ) (tanshinone I, )

Hi#% ( Paridis Rhizoma ) EREEE T VL VI( chonglou saponin 1 , chonglou saponin 1T, oA R VI chonglou [27]
chonglou saponin VI, chonglou saponin VI ) saponin VI )

AR ( Ginkgo Folium ) Witz & SRR LR ( quercetin, isorhamnetin, kaempferide ) itz & ( quercetin ) [28]

ZEHEN ( Mori Fructus leaves ) AT EE S T 2% )R B2 (rutin, astragaline, isoquercitrin, % ] (rutin ) [29]
chlorogenic acid )

A ( Ginkgo Folium ) JE L AS R 28 RUR. I B F RN E DR W R 6 B B B R LRI (protocatechuic [30]
( protocatechuic acid, shikimic acid, gallic acid, p~hydroxy benzoic acid, acid )

6-hydroxykynurenic acid )

FEHZ ( Corydalis Rhizoma ) Ji Az B 0 I SUHE YR B B0 R D- DO A AL S 0 IR R TT DOSE DS AE SR B8 ( tetra— [31]
2 . & Ak 2E 5 R B (protopine,, dehydrocorydaline, coptisine, hydropalmatine )

D-tetrahydrojatrorrhizine,, palmatine,, tetrahydropalmatine, corydaline )
¥4z ( Citri Reticulatae Pericarpium ) DR 2= A% 2 2 88 2 (nobiletin, tangeretin, hesperidin ) P& R ( hesperidin ) [32]
JI1% ( Aconiti Radix ) 5 S BT S B U S Bl Y Sk SR AR BT S Sk AR, 3k Caconitine ) [33]
ZRH U2 3K D T 2 K e 2 K D 5 Sk S,  aconitine,
mesaconine, hypaconitine, benzoylaconine, benzoylmesaconine,

benzoylhypaconine , mesaconine, hypaconine, aconine )

WF47¥ ( Chrysanthemi Indici Flos ) WINMERR ()52 | 3, 5-0— ZWNMEBEILZE 702 K FRHE9F SAETF 3k 4582 ( chlorogenic acid ) [34]
%K B E K (caffeic acid, chlorogenic acid, 3, 5—0-dicaffeoylquinic

acid, luteolin, buddleoside, apigenin , luteolin~7-0O-glucoside )

JINKF ( Capsicum Frutescens ) fE — & B MR, A B MR B ﬁ(nordihydrocapsaicin, ?ﬁ*ﬂ%(capsaicin) [35]

dihydrocapsaicin, capsaicin )

Kk ( Gastrodiae Rhizoma ) CLAR R A AR B AR CLE AR E R IR EE . KIFRE (gastrodin ) [36]
RIFRE ( parishin A, parishin B, parishin C, parishin E, p—hydroxybenzyl
alcohol , gastrodin )

B3 ( Polygalae Radix Wild ) BR W A L6 2% 7 6% i AL P4 000 ) 32 38 3B AS 75 411 ) SIS J B 3,67 — RTSERERE(3,  [37]
A6 G B AR C LA R AR R B A 6'—(ﬁsinamylsucmse)
Il ( glomeratose A, tenuifoliside A, sibiricose A5, sibiricose A6,

tenuifoliside B, tenuifoliside C, sibiricaxanthone B, polygalaxanthone 1l )

WAz ( Citri Reticulatae Pericarpium ) 18 B 17 258l B2 11 IR 2 A i WG % .3,5,6,7,8,3 .4 — BT (hesperidin ) [38]
b HR A TR ( hesperidin, narirutin, nobiletin, didymin, tangeretin, 3,
5,6,7,8,3,4 —heptamethoxyflavone )

PLBF ( Cassiae Semen ) B P I 28 B L AT A 2 ORI OB K8 R i Caurantio— 18 8 B B & (aurantio- [39]

obtusin, chrysophanol, rubrofusarin—gentiobioside, physcion ) obtusin )
A H 45 ( Chamomiles ) FERE AR EAT T AT -7- WA 7- HESLE E R OKRAL fr3EE (apigenin) [40]

# (apigenin luteolin, apigenin-7-glucoside, 7-methoxycoumarin,

galuteolin )

%2 (Scrophulariae Radix ) WA G B (harpagide, harpagoside ) M5 LAY (harpagide ) [41]
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24k B SN A A I AR L SO PRI, 7E A TR (AN 2~6 ), SR ) 3R 52 2% B4 1Y
WA P HERG M T AT PR DT T B R EA , mBEE R R R T S KR, AR .

AIFBE AR B9 AS 3R, QAMS 325 19 1 FAS Fi- Ry BR 4%

F2 QAMS EEAFAMEENEHHEHA
Tab.2 Application of QAMS method in pill medicine

HK I LG e 225 30k
( name ) ( analyte ) (internal reference ) ( reference )
K24 I ( Dahuoluo pills ) TR R B T ER R /N BE A AR R 1 E5 YT #EHT (puerarin, benzoic  EARE (puerarin ) [42]
acid, hesperidin, berberine hydrochloride, palmatine hydrochloride,
baicalin )
5¢ 2§ = i AL ( Mongolian medicine %T%‘ﬁ: T URR EROEEOCRZA N AKLALEGEB. I FILAEEBE A [43]
Sanchen pils ) 25 By -3-0- 2 & B AF . %% 2 % M8 R (syringin, rutin, cholic acid, (hydroxysafflor

hydroxysafflor yellow A, anhydrosafflor yellow B, kaempferol-3-0-  yellow A )
rutinoside , hyodeoxycholic acid )
TAENSAL ( Anshen Buqi pills ) A0 28 B B S B AT AT W 0T 2 A8 VIR T AR R R A R R T [44]
+ R 3,6 — T IF R A 2 S AR R K ZE R (tenuifolin, ( tenuifolin )
calycosin—7-0- 8 =D-glucoside, polygalaxanthone Il , formononetin,
dehydrotumulosic acid, 3, 6' —disinapoyl sucrose, dehydropachymic acid,
pachymic acid )
AT ( Ermu Ningsou pills ) AT OB CH R H SRR H SRR L B T EEH (baicalin,
hesperidin, liquiriti, glycyrram, glycyrrhetinic acid, schisandrin )
1ERHL ( Zhengtian pills ) AT BTBRIR TERR T | 5-0- HIIEGEIT R B ORETI R SRy AT [46]
i % ( paeoniflorin, ferulic acid, prim—0O-glucosylcimifugin , 5~O-methyl ( paeoniflorin )

551 (baicalin ) [45]

‘EH

visammioside, imperatorin, isoimperatorin )

AZ 4z H (Renshen Ntjin pills ) 125 TG HOPFE) 2 R 1R 25 NG A VRS INIR VREAT 2598 ATE [47]
A 25 N TR AT R R BEAT 251 L o — 75 B ( senkyunolide H, ( pae—oniflorin )
senkyunolide T, senkyunolide A, ligustilide, oxypaeoniflorin, albiflorin,

paeoniflorin, benzoylpaeoniflorin, o —cyperone )

#3 QAMS EEREFHMEENERHIEH
Tab.3 Application of QAMS method in capsules

v I L e 2275 ik

( drug name ) (‘analyte ) (internal reference ) ( reference )
S5 TR ZE ( Compound Baizhi FR A 2 | 2% J5 R | BT 2% AR . 5% BR A 9] 2 (imperatorin, ferulic acid, WRATHZ (imperatorin ) [ 48 ]

Zhitong capsules ) chlorogenic acid, isoimperatorin )
IR P S ( Huangzhi Neiyi capsules ) K B8 i . 27 25 K88 28 R B . K 88 2 L K 8 K W ik (rhein, aloe— K## (emodin ) [49]
emodin, chrysophanol, emodin, physcion )

i e=N i 4 Chuipencao granules ) M E LAy SRR E( quercetin, kaempferol , isorhamnetin ) Hit Rz % ( quercetin ) [50]
1A TFARAEEE ( Shanzha Xiaozhi capsules ) ﬁ,ﬁf? KR 25 KB K (emodin, rhein, chrysophanol ) K#ZE (emodin ) [51]
5 M FEC#E ( Fushengkang capsules ) = R A S R 3 W 1 = M s ] o N L T £/ N HIIFH (vitexin ) [52]

( hydroxycamptothecin, camptothecine, orientin, isoorientin, vitexin,
isovitexin, curdione, curcumol )

i3 e 2 ( Naoshuantong capsules ) A5 25 15, B — W6 K¢ §§§ B, 7 5l 7 1. 5% W28 R -3-0- 8 18 )% 1F AFEH ( paconiflorin ) [53]
( paeoniflorin, ecdysterone, typhaneoside, isorhamnetin-3-0-
neohesperidoside )

Bl ( Kunxian capsules ) SR I AL %‘ﬂ%’?ﬁ' C.WIZETT B ORFZET R R iy 261 (hyperoside ) [54]
F B R LA W E 1T 1 Chyperoside, epimedin A, epimedin
C, epimedin B, icariin, luteolin, quercetin, nobiletin, kaempferol,

baohuoside I )
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R4 QAMS EE R FIZaY &2 E F YN F

Tab.4 Application of QAMS method in tablet medicine

E s SRy W& 275 3k
(drug name ) (‘analyte ) (‘internal reference ) ( reference )
M % A% % ( Yanyan tablets ) REERR I ELAR T W ELHF ( cinnamic acid, harpagide, harpagoside ) PAJFERR ( cinnamic acid ) [55]
#R% F ( Yinhuang tablets ) HERIFIR B2 R SR SRR AR R MERR  DUR AR DA AT (baicalin ) [56]
FEA B4 (neochlorogenic acid, eryptochlorogenic acid, chlorogenic
acid, cynaroside, caffeic acid, wogonin, wogonoside, baicalin,
baicalein )
TSI A ( Qianlielong Bitong  FEALHT R B B B i e iAE 2 A S E B OWIFEE C LR Hf K (neohespe— [57]
tablets ) 2 72 ¥ (polydatin, naringin, hesperidin, neohesperidin, epimedin A, ridin )
epimedin B, epimedin C, icariin )
ZEAIIA (Shenqi Erxian tablets ) il ZF 4 4 £ K S 22147 2 QB3 42 R R BHAE 2 A JRHEE FELEE (icariin ) [58]
JEBUHIFEE COEFET . FHEH 1 (curculigoside, curculigoside
B, monotropein, deacetyl asperulosidic acid, epimedin A, epimedin B,
epimedin C, icariin, baohuoside 1)
Jii.L>3 Fr ( Naoxinging tablets ) G L2 BAT S BT AR T B R i 3R L LU R W Chyperoside, Mt 2 ( quercetin ) [59]
isoquercitrin, quercitrin, myricetin, quercetin, kaempferol )
{07 F ( Baoxinning tablets ) FIERR B GRERR . AT S 1 RS SE SFESE T S, F+ 5 2 B ( salvianolic [60]
('salvianolic acid B, rosmarinic acid, dihydrotanshione,, crytotanshinone, acid B)
tanshinone, tanshinone II, )
R 5 QAMS ML 25 & ENE IR
Tab.5 Application of QAMS method in granules
v Rl %y W& 275 3k
( drug name ) ( analyte ) (internal reference ) ( reference )
PHEHITRL (Yindhihwang ganiles) 5% 2, B ZE0 B {ARFIE G 717 502 F —1- B D S METF LBE AG T Cgeniposide) 1]
T (deacetyl asperulosidic acid methyl ester, geniposide, genipin—1—
B —D—-gentiobioside, shanzhiside )
S A BT 4 HLWORE ( Lianweianaqi 7 T WA RAGTE R L2 B AEAEHETT (S8R (rutin, echinacoside, ZRJFR ( chlorogenic acid ) [62]
granules ) icariin, acteoside, chlorogenic acid )
JREEE R BURL ( TengzhuWeikang A 2 B 1 Re.Rb, . Ro, 77717 2 B 1 Va( ginsenoside Re, ginsenoside A £ B 1} Re ( ginsenoside [ 63 ]
granules ) Rb,, ginsenoside Ro, chikusetsusaponin [Va ) Re)
Ah ' 3iE A BURE (Bushen Qingli HURFAFIR HE 11 SRISR FHI IR B w5 NS BTE T AR M BER AT (scoparone ) [64]
granules ) W R 7-0- a —L- 2= B 7 eniposidic acid, geniposide, chlorogenic
acid, salvianolic acid B, scoparone, baicalin, baicalein, quercetin-7-
0- o —~L-rhamnoside )
128 85 PC 75 M9 KL(Shanzhuyu  5- 7% TOEE AR L W B T ORRL B AR I R 1L 1D 28 8 B 240A T (morroniside ) [65]
Formulated granules ) ( 5-hydroxymethylfurfural, gallic acid, loganin, morroniside, cornuside )
ANJLRR H B0RE (Xiao™ er Magan  H B SRIRIBRIE AR  H B0IR % B8 957501 (liquiritin, ephedrine %7511 (amygdalin ) [66]
granules ) hydrochloride , ammonium glycyrrhizinate, baicalin, amygdalin )
TR THIBEAL (Yuye Xiaoke gra— 3" — FEIEEAMRE (3 - WAL ZE MR E URF R4 5K 8 KA (astragaloside ) [67]
nules ) R L2y & [ BEF I -7-0- B -D- B A (3’ ~hydroxy
puerarin, 3 ' —methoxy puerarin, puerarin, mangiferin, neomangiferin,
astragaloside , batatasin | , calycosin 7-0-  ~D—glucoside )
NIRRT ( Chuanxionggin gra—  LLZE it 2 5 2% (kaempferide, quercetin,, isorhamnetin ) Hit B % (quercetin ) [68]

nules )
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xR 6 QAMS ETERMAHIFIZHH & 2N E * 89 R
Tab. 6 Application of QAMS method in liquid pharmaceutical preparations
EAS (RN e

( drug name ) (‘internal reference )

WA R HC [69]
(hederacoside C )

(analyte ) ( reference )

HEBLSHB HEBRLETC HEBRBETD, a-F HELH

(hederasaponin B, hederacoside C, hederacoside D, a ~hederin )

5 A1 1 I ( Changchunteng
oral liquid )

HE # 11 M ¥ ( Yinzhihuang A5 T SRR L 4 22 B AR HH L8 %5 ( geniposide, chlorogenic HEHF (baicalin ) [70]
oral liquid ) acid, hyperin, galuteolin, baicalin )
Ao 48 b B ARV ( Qijudihuang B35 1 L B B PR K (h 2 8587 (morronisid, loganin , paeonol , LR (loganin ) [71]

oral liquid ) cornuside )

/LSRR IE R IR ( Xiao' er
Xiaoji Zhike oral liquid )

TH VI IR ( Qingre Jiedu

oral Liquid ) geniposide )

il e R B DR F A (naringin, hesperidin, neohespridin )

WA VG R R T W2 F 1T (baicalin, chlorogenic acid, forsythin,

HhEZ Y (naringin ) [72]

HWAFH (baicalin ) [73]

Rt 2 b, 3 A 5 500 G o H B T2 22 0 e
BTN E HP 2 A 7 R T S A T
{ﬁ [75] % .

4 QAMS EfREEHRZIME RS

4.1 XTIRGHEEEEARE R ST R 22BN AR
A3 X BR S B B BN 2 4RAS A S E I T 2 H
X R & o e X R A 3 A SR
MS. IR F1 NMR 256y 52 FL 46 k77, 9K I T AR
R AT A RE RN 777 R [ S 2 e AT X
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