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Cultivation and Breeding of Uncaria rhynchophylla (MiQ.) MiQUEL (IX)V
Effect of Three Major Fertilizer Elements on Growth, Crude Drug “Cho-to-ko”
Yield and Oxindole Alkaloid Content

SADAHIRO KAWAZOE,* HAIME Mizukami and HIROMU OHASHI

Faculty of Pharmaceutical Sciences, Nagasaki University,
Bunkyo-machi 1-14, Nagasaki 852, Japan

(Received August 28, 1992)

Uncaria rhynchophylla plants were cultivated by using various fertilizers (NPK, PK, NK,
NP). The yield of the crude drug, “Cho-to-ko,” of the plant was found to increase when the
plants were cultivated with fertilizers containing both P and K (NPK, PK), but its oxindole
alkaloid content was the lowest when the plants were grown in this condition. However, the
alkaloid content was much higher than that of commercially obtained ““Cho-to-ko.”

It is concluded, therefore that fertilizers containing both P and K were suitable for the cul-
tivation of U. rhynchophylla.

Keywords——Uncaria rhynchophylla; Rubiaseae; fertilizer; growth; crude drug “Cho-to-ko”
yield; oxindole alkaloid content
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Fig. 1. Changes in Plant Height of U. rhynchophylla during Cultivation under

Various Fertilizer (N, P, K) Conditions in 1987
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TABLE I 13, IR0 &KEMG (Photo 1) OMRBHEMELRT. ¥ELLLRE (LR LROBEE) LT
2, ERECAEEERIRD bk, EHT, NPK, NK, NP, PK, EREXOIFCHED, Lic. » FHOEK
13, NPK, PK, NK K%<, ERIERK T/, NP K3 OELR L. BN ) O FH & ERNEC
oW Th, NPK & PK RizE\ ik, NP FERERKIECEYR, i NK KixpEoEzmRLL.

4. Oxindole alkaloid £
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Fig. 2. Changes in Number of Branches with Hook of U. rhynchophylla during
Cultivation under Various Fertilizer (N, P, K) Conditions in 1987

Photo 1. U. rhynchophylla Plants Grown in Various Fertilizer (N, P, K) Conditions at
Harvest (December 14, 1987)

TasLE I. Morphological Characters of Uncaria rhynchophylla Cultivated under Various Fertilizer Conditions

Dry wt. of

.- Plant Number of Number of Number of Dry wt. of

fgrrlgllzlzgg height leaves branches hooks per whole plant cg;lepii;rtlltg

(cm) per plant with hook plant ®) @®

" NPK 43,3622 78.0%21. 02 7.0+2.02 23.8%8.62 42.5+14.2° 2.0X+0.9?
PK 47.6+5.92 51.9112. 5bsc 6.1%+1. 42 22.2*5.7*  33.3%6.32 1.9%0. 62
NK 46.6+9. 82 65.7%17. 8=2-® 6.3+1.92 19.6£7. 7% 43.7%12. 67 1. 70, 72
NP 44.9+6.2? 57.94£23. 820 4,842 0P 12.8+6.4> 36.2+9.92 1.0£0. 50

0 (Control) 39.5+7.9°  41.0%10.7¢ 4.0+1.6° 11.2+5.2>  30.8+6.52 1.0£0. 5>

Each value represents an average with a 95% confidence limit (NPK, NK: n=12; PK: n=15; NP: n=14;

0: n=13).

* Values with different superscripts expressed as 2:» and ¢ were significantly different (p <0.05) from each other.

£WEABX D oxindole alkaloid iy 48 ThXfho4E% Fig. 4 KR L. HIEXRE L oxindole alkaloid o
BAHCZEFAIBOH T - LR, 'ﬁﬁ%&ﬁ@%wﬁ@%ﬁaﬁ@%mvfh%fiﬁﬁiﬁl%f‘ﬁ,’%f‘%_ofc. B,
HIRRE OB DEDRESRFT - kR, alkaloid BB LT, NPK, PK Kiz& 31z NP, NK RicxfL T
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NK 0.273 + 0.046
NP 0.264 + 0.034 ¥
ok
0 (Control) 0.226 * 0.029 ok
*k
NPK 0.208 * 0.029 %
PK 0.206 *+ 0.006

Fig. 3. Total Oxindole Alkaloid Content of “Cho-to-ko” Cultivated in Various
Fertilizer (N, P, K) Conditions ( ;)

Mean +959% confidence limit, * significantly different (p <0.05), ** significantly

different (p <0.01).
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Fig. 4. Oxindole Alkaloid Contents of “Cho-to-ko” Cultivated in Various Fertilizer
(N, P, K) Conditions
IC: isocorynoxeine, IR : isorhynchophylline, CO: corynoxeine, RH: rhynchophylline,
C: control.

fela® 19T, ¥HERERXS NP, NK Kiexf UTHERR S % THRBIED -z Oxindole alkaloid DR
T DEDRE ST - iR, % alkaloid P& BRICAERE 1 B TEEBELRD bh, B oxindole alkaloid
£81¥ isocorynoxeine >isorhynchophylline >corynoxeine >rhynchophylline DJIRIZ{ED> - 7.

% -3

B A ORI R\ T, B X > TR X > THCAEBTRAE TS L2355, NI L ORENHE
ZEREBRTWAY. I XA IEEEER (N, P, K) of#conTiy, PROKOEG 2k (NPK,
PK) F5 &, 43 (Y : » F O ek) OIRE MM L. Hic, & oxindole alkaloid &EIZDVTid,
P: K #WFHB8T5 L, NK, NP RUERIERICH~NETELS ot L L, 4RHIELERIEKIC ST 543
IE & alkaloid SERICIIEE MG GHBIGRE r=—0.451 RARETR) ARDOhRh T, ¥, &
B 25 IR e s\ T h, WEROMEBRH r=—0.697 3EFE T ADHEBRRL o HIERRE&
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oxindole alkaloid DR CRFN AW EIT o R, VWThoELERE 1Y TEETHY, b, HeAe
XEORFHDEDKRE DR, NPK, PK RURBRIL NK R NP Kicxt LTEL 7o fe.

Fy PBEECHKT B EH=ER 0N D4R & 49BEHINE L4 oxindole alkaloid EBOWEN bE2 5L, PR
OK% & b CFUIERK (NPK, PK) OA&RNER, RLREDOD IV NP, SRR O FHIcH~T100%5E IR
wigh, #c alkaloid 81X, BIEBOH NK, NP Kt _T0~30%1E< b, LaL, BERCHT
2L, EROBROESN alkaloid FROETTHRE L VENCKEX VDT, PEKOHHEE (NPK, PK) it
EEEFHL TR EBbhs. EEERLAD RN GEOCRIEEOSEFEDOEH LB TH Y, WEGC BT
S IEBSrHs oxindole alkaloid DHTH B LUIET B LIXTE\AS, 4D oxindole alkaloid ICfE, &
B, GUREIRS, Ca® MAMEEAYSRD DN, SHEHC LA LBERAET 5 2 & &b b —SHENHE 0
FREL TRV LRTRTHS EBbRS. COE»OWEHORELYE 2 B, P, KEHLHELTAS
MISIERATS, BEELAVG O T 5 hEENESRIC % &L oxindole alkaloid &84 <, HEEL D&
HRIFEWZ Y. U EORRIL, 7% 7 X5 OBSREICE T ORI IR & 137 bisvas, R s vE
BUIESEERO 1 oORBRERT — X L e ThHA 5. %h, PLKOWHME (NPK, PK) OBE% X ) Bk
LHDETHIDIIL, N, P, K Ha OBELINE, Mlxif NPK Ka il L UCese s B et L iR
RERELRETHE0RFINETHS LELRS.

TABLE I 525, $UBRSIOINERROBIRLELEE L, BNSERORIEEIA L EE L. F0&E, A FEYy
ETHCTOWSERLOBA, @K1 LTV vEE:3, »V @10 OE&THRT, THROEFTDOARREER S
CENTES. RL, ROESECKSIETHEINTHS.

ARR TN BRCERERE A L. ShERBEDIBECECL 0%, Chaiis LSk
FERCIUET, REEEYS L, BRASECIMETS (F 2 %=V Panax ginseng C. A. MEYER,
v 7Y Swertia japonica MAKINO 4). 2, FREA+LEII BT 2D ERELEL DT, HBEOHRE
RebZlicloT, BEALOEBEY Y Z OBBLT—ERET O LNTES. 20D, Wb 5 EEIEE
BEGEL, P, KEEARIBOBELS OB B e B E8NTD bhlgh-tcdbDEEL RS,

] ]

FER=ZFRD 7 ¥7 X5 04K, $HEGIERD oxindole alkaloid & 81k X34 HEic o\ “TRRE LT
L NPK OREHROFEXRL L, HNEGRERECPROKOFHH LS TIERIC X b ¥, ¥ alkaloid
BEIETET L .

2. PRUKZEBCHFUIHINENEL, £0b el & ik LT alkaloid &8 EL b btk
WO, AEEHEELWEEDbRA.

BTN AT ORECH > TTHE LB EC R ASEESRNBEEEYE, BEET4, L
RECCEEEAREE RS LT3
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