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ABSTRACT

Background: In this study, articles publshed in North Korean journals from 1961 - 2023 were
examined to understand research trends, focusing on ginseng science.

Methods and Results: Researchers from each field reviewed and selected several articles,
resulting in a total of 224 papers. The number of researchers was 484, and the number of authors
per paper was found to be 2.16. In North Korea, Jo Seong-Gyun published the most academic
papers in the field of ginseng science, which is a total of 11 papers. On reviewing the ginseng-
related papers published in 17 North Korean academic journals from 1961 to 2023, it was found
that one paper was published in 1961, 9 papers were published in 1989, 8 papers were published
in 1995, another 8 papers were published in 2003, 11 papers were published in 2017, 10 papers
were published in 2019, and 13 papers were published in 2022. The number of research papers
published increased every year until 2003, after which it decreased by around 2010. However,
the number of papers published increased rapidly during the mid-2010s. The papers were
further classified based on the field of research as follows : genetic resources and breeding (11
articles, 4.5%), biotechnology (195 articles, 79.9%), cultivation and production (19 articles,
7.8%), facilities (3 articles, 1.2%), and quality and harvest management (16 articles, 6.6%).
The Biotechnology Branch, North Korea’s main research institute in the field of ginseng, has
five research organizations, including botany, zoology, experimental biology, plant physiology,
and molecular biology. The research organization of the Academy of Medicine has 20 research
institutes.

Conclusions: This study is considered useful as it highlights the research status and technological
level in North Korea, by classifying the articles published in the North Korean academic journals
for the first time, in the field of ginseng science
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Fig. 1. North Korean journals in the field of ginseng science.
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Table 2. Total number of articles, journals and authors contributed
to ginseng science and technology in North Korea.

Contents Total

Number of articles 224
Number of journals 17
Number of contributing authors 484
Authors per paper 2.16

Table 1. National science and technology standard classification system in South Korea.

Main category Category

Subclass

Special crop (Ginseng) genetic resources / breeding

Special crop (Ginseng) biotechnology

Agriculture, Forestry and

Fisheries Food Special crop science

Special crop

Special crop (Ginseng) cultivation / production

Special crop (Ginseng) quality / post-harvest management

(
(
(
(Ginseng) facility
(
(

Special crop (Ginseng), not elsewhere classified
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Fig. 2. Top 13 researcher in North Korea ginseng science.
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o 11 A& sl H3ko] QIS Fofelld 7P Ale aktd] 7FIE AxF B354 5 FE /A
B2 Ste=as Exsidlen, 34w 7 A, 2V1% 6 Ad-EFoIglh 2V¥e AEs @ 9), AR
A, dEF3HA 5 A, 49 AT g A4 f-A 2 Wl =S wRIAeH, =i FAE e =
TEHEETTCE 43, 23 3 U o= FAHEN Al B8 A7 (AIR) - Y fdEHY fEst
t} (Fig. 2, Table 3). frdx2e 27 & F2 FAAL ST,
F/9e] ERF 11 WO =T AL (1), A FvHEe] AEidd frle dFew #4490 ¥
AFHE 3 ), 71298 (7 WyelA AL =2 F FFE 712 (4 W), A4S @ B)oll =25 ExE
A7y 2Addabe] ABEH ] vAl= dFel B A slon, I AEs (5 Wl = THESAL
x4ty A7 5 FE APTS FAE vElen, AFTE2 AT @A) HU Sl ‘2t F
TS AES (6 ), FUTR (1 Woer = F TR dF A7 5 e AEEsts #4244
Table 3. Yearly research trends of top 13 researchers in ginseng research in North Korea.
Division 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
Jo SG 2 1 1
Hong SG
Lee GR
Lim CJ
Hwang CJ
Lim Yl
Kim JG
GoMH
Seong SY
ChaJC
Park YH
Hong SS
Mun CS
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Table 3. Continued.

Division 1987 1988

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Jo SG
Hong SG
Lee GR
Lim CJ
Hwang CJ
LimYI
Kim JG
Go MH
Seong SY
Cha JC
Park YH
Hong SS
Mun CS

1 3 1 1 1

Division 2000 2001

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Jo SG
Hong SG
Lee GR
Lim CJ
Hwang CJ
Lim VI
Kim JG
Go MH
Seong SY
ChaJC
Park YH 1 1
Hong SS
Mun CS

Division 2013 2014

2015 2016 2017 2018 2019 2020 2021 2022 2023 Total

Jo SG

Hong SG 2
Lee GR

Lim G 1

Hwang CJ 2
Lim VI 1

Kim JG

Go MH

Seong SY

ChaJC 1
Park YH

Hong SS

Mun CS
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dg) 9t o2 =1 #1547 53 A2 YEt

ol EI wAlHst AT FFEA oA 2010 FRE
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A7 F2 o]lHATE 1989dS wEHE 9 A
A ZE 5 B (55.6%), AEI-AA 3 A (33.3%),
FAAL-SF 1 H (11L1%)S2 Yehy Auf- A2k Fof
A77F F7HE AT 1995delE AEEE 6 H (75.0%),
A 1A (125%), F2-7g & & 1 H (125%)°
2 8 o] =&o] WEHUSH, 1990dt] FHH7|HEH
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g ol RS
T

A Foko] A7) F71E AT 2003d0E A E
st 7 H 875%), 28 & A 1 H (125%)°o=
8 He| wm&o] WRHATE 2017 d= AEF3F 10 A
(90.9%), FAAL-EZE 1 H 9.1%CE 11 HE| E=Fo]
EERNeH, 20229 AHIS 9 H (69.2%), Al
4 1 (308%) 13 W] =Fo7 AF /P4 Be 9 =
o] IREASH Auf-ArkEope] AT HlFo] Fof

Ae 5 =2 dAFE 755 A77F SEEies &
T AN (Fig. 4)

=
AR Z2As (72 A, 32.1%),
AES (31 H, 13.8%), 71Z28 (29 H, 13.0%), FA
o8t (18 H, 8.1%), A%} (16 HH, 7.1%), 7|=F4l
(15 A, 6.7%), AR (15 H, 6.7%), <I¢Jst 9
A, 4.0%), AL E (8 H, 3.6%), A 4 A,
1.8%)2] o2 Tkt srEAdA A4tst #d 3
of HUEHATS & 5 Uk (Table 4). 53] ‘FAofsp
I AESPo A F 50%2] =Fo] E3HE Aol EolH
olg} & + Utk

‘Faopsbol e AW EE (61 H, 84.7%), Alul-AAF
(1 4, 14%), F2-7g F &g (10 9, 139%)°o= A
H3gAF7 FE olFen, AENS FHAY
FF (11 9, 355%), 3t (7 A, 22.6%), Aul-4F
(13 3, 41.9%)=2 AA| AtAE) e} #AAE = H87]&0]

Fig. 3. Number of ginseng research papers in North Korea by years.
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Fig. 4. Ginseng research trends in North Korea by major years.

Table 4. Journal trend in North Korea ginseng science.

Contents Count Perc((:;/(r:)tage
Chosun Pharmacy 72 32.1
Biology 31 13.8
Basic Medicine 29 13.0
Juche Medicine 18 8.1
Chosun Medicine 16 7.1
Technological Innovation 15 6.7
National Academy of Sciences Notice 15 6.7
Preventive Medicine 9 4.0
Analysis 4 1.8
Internal medicine 3 1.3
Kim ll-sung University Journal-Natural Science 5 2.2
Kim Il-sung University Journal-Life Science 2 0.9
Kim ll-sung University Journal-Chemistry 1 0.5
Pediatrics and Gynecology 1 0.5
Mechanical engineering 1 0.5
Korean Medicine 1 0.5
Chemistry and Chemical Engineering 1 0.5

Total (17) 224

41.9%E FRE o|FH, Tlegildae AEIE (7

A, 46.7%), AWl-AF 3 H, 20%), A 2 B, 13.3%),
FA-5E T Y G 9, 20007 5 AA ArkAu] et

M Biotechnology

™ Facility

16

I | I I

1989

1995 2003 2017 2022
BANE 4871 5 DS obE OFE AL 9
g 4 A AT R E AHFE (13 H, 86.7%),

Aul-AgAE 2 #A, 133%) FolATh V|ETe AYF
g (29 #, 100%), ‘FA )5 AP F3 (18 H, 100%),
‘X oFsh e AW FS (16, 100%), dojshe Ay
33t (8 ¥, 889%), ¥ T #Y (1 #H, 11.1%)
2 ooFet AlG stEA M s AEFE #d A7 F
o] FI Y-S & 5 UM (Table 5).

St WATE AT FEFEAY ArAde F
FolAth (Jo, 2023). A=}t AFH =2 AY
u At Arp FHekst, AES) V)
Z938}, A9, 298, V&l HetdF R F
2 ANEE AT = AU FF 53 A4As o)
oleHo]~E FEIA Hvtd 9 &R AFRE 4
Aoz FHaof grha gkt

ofl

4. 7o S8

SEvEte] A7t ERFERAAE Ve E 5
3] Clely)e FE1961d - 2023 9)S BA3 4
7, F 244 WO AF7F Aol WAEATE {FHA}

A-EF (11 #, 45%), FEES (195 A, 79.9%), A4l
A (19 A, 78%), A G 9, 12%), #2-7S F o

g (16 A, 6.6%)= EFHAJTH (Fig. 5).
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Table 5. Research trends by journal trend in North Korea ginseng science according to national science technology standard

classification system. [Unit : n (%)]
Chosun Biol Basic Juche Chosun Technological :Iat(ijona[ Preventive Total
Subclass Pharmacy 998 Medicine  Medicine  Medicine Innovation cademy Medicine o
@31 of Sciences (205)
(72) (29) (18) (16) (15) Notice (15) 9)
Genetic resources/Breeding 0 11(35.5) 0 0 0 0 0 0 11(5.4)
Biotechnology 61(84.7) 7(22.6)  29(100) 181000 16(100) 7(46.7) 13(86.7) 8(88.9) 159(77.6)
Cultivation/Production 1014) 13419 0 0 0 3(20.0) 2(13.3) 0 19(9.3)
Facility 0 0 0 0 0 2(13.3) 0 0 2(1.0)
Quality/Post-harvest management ~ 10(13.9) 0 0 0 0 3(20.0) 0 1011.1) 14(6.8)
Not elsewhere classified 0 0 0 0 0 0 0 0 0
Bopl 49 e WES AAsU, AWML FA4 7149 9F Qo22) Sol WES Ak
A-8%, FA5% F 0 Bobel AR AT £ A4 Bof ATk BE wad 2ok 44 AL
H91c}. A2 (1995), Q13 A AENET] ABE S BB
FAAL 5T ATE Q1 We) 4¥W A2 B A9 A% Qo) TEEUE RS olgd 4
54 015), RAVFEA Sege) A2l AE & A B2 A4 o18) o] ERHROH, FL5
7] B ®SSEA (2016), B 7HA] A FEEC] Wi & F #e] Boks dedxst aHQite] dEs B4
T34 zte] 4 (2014), ”«l Akl B3 A (1995), FE QAS LEHY Al H& (2019), B
T (ANR) - By A fFro xR 271§ Ax kel Azl digk A (2019), WEF 743: 2
A7 (1988), 194 ZHAQqte] A5 27] dEist Ao FE-ef e S gk A5t (2019) il
2 st SAo) gk A7 (2014), AN dEE T AFF A QRIS AETF 7HA (2019), 4t AR
Beasl Aerist 22 Alxse A7) B 4 Wal do] HT o]& (2021) Fo] WRHAH
E4 (2017), A@H koA 24t} (Solanum muricatum ArdE ol 79.9%, AA A Eiet BEE= A4
Aiton)®] Be] FEo} A|FH AEA S w8l thd A A FEo] 9%E Qe 8% 55 TR AET
T (2016) So] TEEHITH gt Boprt 71 =2 HES AA s, Auj-ALk 3
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(2020), 3 7HFo} Q14ke] Fatst Zgoll WiFt EA FE 36.8%, AlAAM 33.8%%} Hlﬂo} Ay 33t Hok

83 A7 (2016), 4 o AEde] AN 24
Bo] AZEF] X A (2002), HT 15 d E9t)
A AFED QEATNA ol5H A3 (2018), A 3E
Auzrere] gulFz Zgo] g AT (2019), HelA
gk w A g FAIG A2 A AEFAE a-2b
o] et 289 o] ARE W7l A% AT (2023)
3R A

A FEEAAM A4 A
(2022) Agrobacterium rhizogenes A4

o O 1 o -
o ok ik &¥ele] F= (2015), 14t (Panax ginseng
C. A. Meyer) 2hd #glo] § 59} =20 nxs 2

fg (2015), A= B AL}

Sk A4 AR A &3 (2022), 9
A Aot Eﬂfﬂ' g Aol EL& Streptomyces
fradiospiralis KCCC 243059] #&]¢} 574 (2023), N33

Hdate] FEGFAE A AGE Al vA= A

17

o] HlFo] 2 1] AX =S & 5 ANeH (o, 2023),
53 235} °ﬂ? TR A 71—** 219 A7t
7+ TATNE} fFAFgE koIt (Park et

o}
TS A

st Od? (Zﬂli) Er

1 A — 5 ﬁ]u}v}x] 24C - 297, 6
1C9] o5& =AM Ak A
i R]ol A A Aol @2 W= 42 d, 1
30 O]i ]_odr/]. TI" z;d_% %coﬂ
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ERFZEE, BMY EHAE SRR
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T
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Fig. 5. Research trend of North Korea ginseng science by
South Korean National Science and Technology
standard classification system.
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Table 6. North Korean biotechnology branch research Institutes. [Unit : Person]
linstitution Name Researcher Technician Administrative agent Total
Genome Research Institute 79 67 6 152
Stem Cell Research Institute 79 67 6 152
Gene Transfer Laboratory 79 67 6 152
Institute for Plant Tissue Cultivation 79 67 6 152
Microbiological Engineering Institute 79 67 6 152
Clone Institute 79 67 6 152
National Biosafety Management Center 79 67 6 152
Bioinformatics Research Institute 79 67 6 152
Biotechnology Technology Service Center 79 67 6 152
Total 712 604 54 1,370

Table 7. North Korean academy of medical sciences. [Unit : Person]
linstitution Name Researcher Technician Administrative agent Total
Microbiology Research Institute 50 12 - 62
Radiation Medicine Research Institute 69 74 5 148
Industrial Medicine Research Institute 59 50 20 129
Pharmaceutical Research Institute 70 23 3 100
Children’s Nutrition Management Research Institute 72 24 - 96
Medical Device Research Institute 49 44 4 97
Medical Science Information Center 91 13 - 104
Medical Microbiology Research Institute 68 26 - 94
Oncology Research Center 141 22 - 163
Hamheung Clinical Medical Research Institute 69 20 3 92
Synthetic Pharmaceutical Research Institute 90 93 16 199
Marine Medicine Research Institute 15 34 - 49
Parasite Research Institute 15 3 - 18
Natural Drug Research Institute 60 28 5 93
Total 918 466 56 1,444
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