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Abstract: Using the growth index, the content of chlorogenic acids, and the production of chlorogenic acid per liter of medium as
evaluation criteria, the effects of different culture media, carbon sources, sucrose concentrations, illumination conditions, and casein hydrolysate
(CH) concentrations on callus growth and the accumulation of the secondary metabolite chlorogenic acids in Gardenia jasminoides Ellis were
studied. The results indicated that different culture conditions had significant effects on the growth of Gardenia jasminoides Ellis and the
accumulation of chlorogenic acids, and conditions suitable for growth were not optimal for the accumulation of chlorogenic acids. The optimal
conditions for growth were as follows: Murashige and Skoog (MS) medium was used as basal medium, sucrose and maltose were used as
carbon sources (at a concentration of 3%), and an alternating period of light and dark was applied. Under the above conditions, the highest fresh
weight gain index was obtained (47.11%). The optimal conditions for the accumulation of chlorogenic acids were as follows: MS medium, 5%
sucrose as the carbon source, no added CH, and application of an alternating period of light and dark. Under the above conditions, the highest
yield of chlorogenic acids was 35.55 mg per liter of medium.
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Table 1 Effect of different culture media on callus growth

B & F 30 KIE% FEFHEK A KRS
MS 26.43+0.70™ 0.50£0.083*  +++++  Hk, EREFE, RETE
1/2MS 18.63+0.46™ 0.50£0.020"  ++++ AN, ERFE, RETHR
WPM 13.53+0.62° 0.41£0.066™  +++ AN, ERFE, RETHR
White 5.58+0.72% 0.24£0.024°C  ++ HAN, ZE%E, REIEE
B5 3.74+0.07 0.08£0.005  + 24454
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Table 2 Yields and total yields of chlorogenic acids per liter in different culture media

EEE N FHFE/g %R R P /mg FEERBRA FE/mg F4ER B C 5 &/mg % 7~ Z/mg
MS 0.50+0.083** 5.40+0.41% 3.66£0.21** 16.34+1.02* 25.40+1.61*
1/2MS 0.50+0.020** 1.00+£0.11°C 0.310.19<C 1.44£0.21°¢ 2.75+0.52C
WPM 0.4120.066™° P xlEd] Abm 2 PRk Aabm) 3|
White 0.24+0.024°¢ 4.11£0.080™ 1.52+0.12°8 7.77+0.66™ 13.40:0.86""
B5 0.080:£0.0050%° 0.75£0.18% 0.25+0.029% 0.500.075% 1.50+0.29%
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Table 3 Effect of different carbon sources on callus growth

BB B FIRIGH % FEFHEK A KR
nEE 23.53+0.55% 0.49+0.024°® F+ A, EAFE, R@iLiE
AR 23.60+0.43° 0.50::0.092°® +H+++ A, 2REE, ABHTR
RAE 5.11+0.71%° 0.13+0.024° + ZHFUR, BB
A 25.44+0.14 0.50£0.014" F+ A, EAEE, RETR
e A SR 47.11£0.19** 0.68+0.012* +HHHH+ B, ZREE, AETE

4 WEMNOREREIRmERDTE (B 1 LERE)

Table 4 Yields and total yields of chlorogenic acids per liter of medium with different carbon sources

B FHFE/g ZREBFE/mg  FERBRAFEmg FHREKC T E/mg &= E/mg
B EAE 0.49+0.024%8 0.44+0.0071°6¢ 0.13+0.0035° 0.11£0.050°8 0.68+0.0017°8
AR 0.50+0.092°8 6.01£0.44% 3.46+£0.22%4 15.40+0.69* 24.86+1.34
RAE 0.130.024¢ 0.23+0.069°P 0.0680.0019% 0.047+0.0032%8 0.35+0.006°8

& AR 0.50+0.014%8 0.56+0.036*8 0.14+0.0034¢ 0.19+0.0030°® 0.89+0.04%8
EFAEESE 0.68+0.012% F A 3 0.37+0.0029%8 A B 0.37+0.0029°°
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Table 5 Effect of different sucrose concentrations on callus

MRS % B FIRIGH % FEFHHK A KRS
1 8.62+0.27°C 0.13£0.033% + BAn, TREE, ABTR
2 12.515.91°5¢ 0.24+0.14° o+ WAy, EAEE, R@iLiE
3 25.95+0.43% 0.56£0.092° +H+++ B, EREHE, RETR
4 25.70+0.18** 0.73£0.025* tH+++ BRE, BREGE, R@RHE
5 15.68+0.17° 0.56+0.092° e+ BE, RRERGE, A@RHE

6 EERENNNRREREIR~ERSTE (B 1 LERE)
Table 6 Yields and total yields of chlorogenic acids per liter of medium with different sucrose concentrations

WRE % BT EE  HREFSE/mg AEREBATE/mg FHRECFE/mg &S E/mg

1 0.13+0.033% 0.55+0.039% 0.14+0.023°¢ 0.32+0.0025° 1.01:£0.058%°
2 0.24+0.14C 2.58+0.81C 0.48+2.27°C 2.28+0.74°C 5.34+1.62°C
3 0.56:£0.092°8 6.010.44°8 3.46+0.22%8 15.40+0.69** 24.86+1.34"
4 0.73+0.025 1.67+0.11%%¢ 0.21£0.0064° 1.93+0.10C 3.8140.21C
5 0.56£0.092°2 19.51£1.93* 10.75+1.14% 5.29+0.67°2 35.55+2.80%

R 7 ABREEHEGHIFN
Table 7 Effect of different lighting conditions on callus growth

SRR AA SFHRIBI% TE-F & KAR I
AR 46.62+0.65* 0.72+0.071% 44+ Bk, ZREE, RETHR
F 508 26.43+0.43% 0.44+0.092°8 +HH+ B, EAEE, AETR
N 9.86+0.21°C 0.26+0.022°¢ +++ Bk, E2REHE, RETHR

* 8 ARFHNEHNFRREBEEIEERSE (81 LIERE)
Table 8 Yields and total yields of chlorogenic acids per liter of medium in different lighting conditions
HBAAF T¥)FElg HREBETE/mMg FHERBRATE/mg FHREC T E/mg ¥~ 2/mg

e A 0.72+0.071%  0.47+0.026° 0.13+0.0017°8 0.1120.022¢ 0.710.0031
Fhm 0.44+0.0928 6.01+0.44% 3.46+0.22% 15.40+0.69* 24.86+1.33%
ABE 0.26+0.022°¢ 2.42+0.40°8 0.19+0.0025% 2.98+0.75%8 5.59+0.94°8
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Table 9 Effect of different CH concentrations on callus growth

CH & Z/(mg/mL) & F 30 KIH% FTEF#E A KR
100 23.17+0.17%8 0.5540.064*8 tH++ B, EREE, ABTR
200 21.5140.18% 0.54+0.069™8 ++++ B, EAEHE, A@mEHE
300 26.27+0.14% 0.58+0.074% +++++ Bk, EREE, R@TB
400 16.95+0.23%° 0.4120.080°° +++ HE, TREE, £ELH
500 17.20+0.21%° 0.4520.024°5¢ +++ way, EREE, AEILE

F 10 CHIREMNHFRIBREMEERDTE (81 LEFE)

Table 10 Yields and total yields of chlorogenic acids per liter of medium with different CH concentrations

CHRE/(mgmL) -F¥FE/e HRHBRZF/mg FERRATEmg FEHERBRCZFmg EFF/mg
100 0.550.064*8 1.98+0.028¢ 2.38+0.13° 0.63+0.036°F 4.99:+0.19°°
200 0.54::0.069*8 6.34+1.25* 16.71£1.19* 1.21+0.0065C 24.26+2.44*
300 0.58+0.074* 1.710.0068 5.52+0.14% 0.910.035%° 8.14+0.16%
400 0.410.080¢ 4.09+0.17°8 13.25+0.32%8 2.18+0.18 19.52+0.67*®
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