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Abstract: The pharmaceutical analysis course is a three-dimensional knowledge network that

connects several courses to form a new comprehensive knowledge node involving a large
knowledge system and flexible knowledge structure. In this course, the subject of chromatogra-
phy covers a wide range of topics. However, because accurate content is challenging to pres-
ent, the teaching effect of this subject is poor. In this work, we sought to achieve the educa-
tional purpose of establishing morality and cultivating talent, as well as the goal of training
highly skilled professionals, by taking the teaching of chromatography in the pharmaceutical
analysis course as an example of transforming scientific research results into teaching re-

sources. The resources obtained are integrated into the teaching process to provide innovative
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and scientific research ideas to students with the aim of not only helping them understand and
master technical knowledge but also exercise their ability to raise and solve problems. Further-
more, we expound on how to introduce scientific development frontiers and formulate scientific
problems through curriculum design. We also describe how our strategy can promote the teach-
ing effect and achieve teaching objectives. Based on the characteristics of rapid knowledge up-
date and equal emphasis on theory and practice in pharmaceutical analysis, the course is de-
signed by introducing new advances in scientific development, formulating scientific problems,
and adopting question- and problem-based learning methods for teaching. The teaching effect is
then evaluated through diversified assessment, student feedback, and self-evaluation. The re-
sults show that the transformation of scientific research results into teaching resources plays a
significant role in stimulating students’ interest in learning, improving students’ ability to solve
problems, and achieving curriculum objectives, all of which greatly improve the teaching effect.

Key words : transformation of scientific research achievements; teaching resources; chromato-

graphic method; pharmaceutical analysis course; teaching effect; problem-based learning

SUE R SRR 1 PR e AR 3
SERTANGE 36 S A BRI 2 25 R UK R L
B ANA A — A KL E ) R B S
b, AR 3h b iR S T BRSO BRI R R
B NA S wiA v GEA QUL B ™
AL ES, PRI IR A8 A A2 [ SR e e 1) BiK 5l
J1o SHURLRIN O TR TR A B IR o, R
IR TR e A QBT AT, R B
J A ORI B S 0 5 g A A A RHB R
FeRB AL T AR M R IL) P WA 1 1 . e A2
PRI BRSO R o 2B A SR BT
PR, A BEGF Her FIRHIEZ 18] B SC 2R AMURBUOR Y
YRAE, B AR T A S IR SRR [ e SRR R
W SR LR AR AR R R
IRERI PR B3, ISR Ay AR 27
SEAAR AR — e S AR 30, B IR 55 5% 61
RENEE BRAe, A MR ST s RSN IR
BORTEF  MHARTE S B S BURAA BRI 5E 5,
I, B RN A S SR U 2 ) AR R R IR A R
WRE N AA B EAT . BHIFXT S 91 S E F LK)
FARUBRE I R HEAE R E AR 2O
F RSRS8O RS 2 2
AR REA RAF RS BLH L A BHBF R #6168

BUF TR R IR B A sz Y

BUrBtIR, )T X RS R B AR bl R Y
— VIR S P RARH AR BRI R R
ARG, Hoh B ol WY ORL, R
AR R IR, BAT BDOWL A R A P, (2
[ UL A7 7E — 5 18 R B, AR J5 e i A X
AR AH T2 A AR M e R A5 DT Wi 24
FRCR MBS TR, IR FE E ST R A
B 7 IR AR o 0 i A0 N TR R e T
SHAE AR 532 M 22 Jo B ) PR RO B e i S5
KIEWZEIA . PR U, e 2R T H
RORE T MBAROR R T 5 HA SR F 5
JERIS BA R A HECR

TERFE I H T H 5 104 K Ak 2w B A2 A
I BA B R AU BE S A, 2 T REA S
GEUR A HE e O 1 B IOIR I R — A B R
ok, TERXMIEET  Ff ok i BHIF R 2 1L o 2
FRCIR S AR B A B d R A B TR
AR IR RO e R R RE D e
PO BTIRRENS S B TH A BUR A 38 FEA 55 1, AL
REAE IR o L Tl i e DAL AN A T ) o A AR A i
PRI 5 3 , i HLRES PR T 22 A BT AR 5 1 A
Wi 1 AR AERE ST, T At 2 B R AR AR R LB

SIRARST : FSLE, XUBy I esin. BHIFAR L b o 20 BT U5 X $2 T B OR BOAE T« L2 W 0 W2 R P (il D TR B B . (2

% ,2024,42(5) :487-493.

BAI Ligai, LIU Bin, QIAO Xiaogiang. Transformation of scientific research results into teaching resources to improve the teaching

effect. taking the teaching of the chromatographic method in the pharmaceutical analysis course as an example. Chinese Journal

of Chromatography 2024 ,42(5) :487-493.



FISL, 55  BHIPSCR AL  #0 BE TN 4R T A SR 91 -

55 1

DA 53 BT R P (038 7 R O 20 1) - 489 -

BRE R LA AA , N TR B S0l
AL 2 A A5 2, AT 42 i A RL 07 i A
BRI A B SLAER NR HE R B SR A
R L T Hbw, ASCRL 259 o0 Hr e DR A 4
TEIT IR B o B, A T ey SRR B A
P2 R RS R A )R, DI ) W RE R 1
A B B IR R e B AR RO 2R

1 IEigEs

1.1 AYSERENER

Y AT IR R R HT i 2E AL 258
2 270 2R SRR A I Y R IR 25 B I T A
TTTER R AR 1 = A FR I, il S AR R E K
ARG RGN R 2R e ) T B FE A
JHITR AER g i 2 AR 2 S e TR AR R A % AN
Aoy LR IS i AEX TR FE T ),
5P R S S, o — AT B AT
T ERE LA S IR K, RBCE AR %G
TGN = s 2K, AT S8 LIRS R
SRR 2T LU LA gk AR 2 — A S My
B AR TARHEZ ML B ARA, I
ME LA BRIV TR R 2> B0 5 o a0 7 U0 4R
AL 2 A T2 2] D408 5 AR 2 (] ke = 2 1R R i T R 2
B R AR S R 5 2 A o A N T A 5 I 2% 1) S
e A IEFERE AN . 259 B IR 1 H
WA R IE T I AL 20 B i FEe AR &
SRR L e B, B S S IR, a0
AR 3K K IR I )1 AR A b 5 i 2454 32
PR Al AR
1.1.1 #miR kKA E K

Y AT R R S A B 2 Rl B
IRER, BIZe 2y s i A T 3, E AR 4h
FA R 1) 5 24 40 50K AR 245 ) B LA 341) e 245 41 5
FAE R B Oy i, B R HIR H R S
SERRERAEUN SR, 35 55 o A 528 24 0 o i 4 T 4 7 1Y
WL A e R T2 R S 0] Ak A 5 &5 it
D ) J 3 5 3 O B B A 9 R ik e 245 4t JoT
S SR AR RN RE ), (HARTRBRAH A B 4%, E
e 2, 2R EOEE TR IR RO IR = M
JERER NG 548 | 50 R 5 A RO N T
(PSS
1.1.2 iR T

MAFESIIEAL T HR KRR AE” AR, X 24

VoA R R UL Qe . 1 e, B X 24 R
T SORBYHE R, 2 bR I SRR, T [ 2 LA 5
] 24 UREAR BB — Wk, T L T AR e R k)
AR BRI SR ) it o 2 S R R AT B A A T
(P EZGH) B 5 ARTR— I, RERR 1 B2 A R
AR KR, TR 2 R & AR AN R Y
Jo f [ R, DR b T BB T A Do s i 2 RN
PRI, 24 220Ul o6 1 24 B o A A AR I £
- B R B4 K- BT BOR | (-
Bt PR PAEHR | F5 SRS AR S5 1 2 B R
A At H o H 7
1.1.3 #E M 5IRMEFE

25 A IR A D2 W I 2 R T 4%
Fh AT 7 ik A 38 DA R A BT T R 2 A A0 A 2
RO AR AR T KA DGR A iR i
1, BA BRI EIS M 5L F B, 2 TR R
SRR BERS AT 245 W T 5 A 7 RN RO R ek
Ry ATk e AR, JF 25 G iz HTIT 22 MR AT AR
FHART-Be W10 3T 24 b 1 2 A o LA B ST o
M B A, DR 2 T TR AR ] s EL A AR i ) S
Bk

R T B A B2 2 24 B B R R A AR
TR R I e sSRIRILAR , S T 8O 3 M 2L
it PR AGR B FRIT 2 R AA I H R, K
TR 222 B Y T 22 i S R 4 380 1) e R
BRLAC R B2 508, AT IR AR R T, Rl A B2t
FE K B3 ) B RURHIT Y 8L 18 1t 13 8 1 5 A%
b2y AN B T2 A AR T R L ini ELRE
5| oA R A R BN 2 DR i R 4
J5 AT
1.2 R\t

PR TR A A o0 A, X dnfap fifi 2 A B
i I AR R P A Y TR L, S 2 R IR A T 40
X, L CEA — 2 P AL B 2 TR R s R
W ARG R, bl TR E B 277k 0 & R, X 24
FRANA T RABIG A [F] X (A T4 7 5
T PR IR BT A B ) ERAR A ARAS B 1 S F2 2
1155 B3R BB ROR B0r i DL R - N A
T, 2590 00 B2 DR AR AR R 25 2 2 Ll A% 0 R
T, ) AR =) (R T 25
GRPE , URFR LTI o7 e T 2 A B 32 SCHR ) A A AR
F= SO PR BB A HARB A, RIVAR A H Y
RN A F LT AA IR EEAE 55 2



- 490 - 1,

i 542 %

B IR 24 R T e AR DL, ol A S R
PGB 00 KA 5 Bl i L5 059k R R
F BTSN DR 24 i o i TR R SE AR RN BE T . Oy
TEEIE T, FATHE 1 R IR R 5

Course
design

o
IS o
&
o 8
>

B 1 RERITGEE

Fig. 1 Diagram of the course design
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Table 1 Ten groups of problem-based learning (PBL) projects

Nos. Project ( Title)

Score ( xcoefficient)

1-7

Based on the structure and properties of select compounds, two methods ( at least one of which is a

100 (x0.9)

chromatographic method) for identification and one chromatographic method for content determination
should be designed by referring to the literature and combining previous knowledge. The structural for-

mulas are as follows:
HO OH

1

medicine without obvious UV absorption.

9  An HPLC scheme should be designed for the qualitative and quantitative analyses of five anthraquinones
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8  An HPLC fingerprint analysis scheme should be designed to analyze the active components of a Chinese

100 (x1.0)

100 (x1.0)

in Rheum palmatum L. (rhein, emodin, chrysophanol, physcion, and aloe-emodin).

10 A chromatography-based method, together with a sample-pretreatment method, should be designed to

100 (x1.0)

enable the study of the metabolism of phenobarbital in mouse blood.
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