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Abstract

Hamabofu (Glehnia littoralis Fr. Schm.) is one of the traditional blanched vegetables in Japan. Rootstocks were grown for
one month under darkness or natural daylight condition to compare plant characteristics. When plants were grown under dark-
ness, the petiole elongated remarkably compared to that of the plants grown under natural day light. The leaf blade did not
expand in darkness, and the number of leaves and dry matter percentage were smaller than those of plants grown in the light.
The concentrations of chlorophyll, anthocyanin, crude fibre and hardness of petiole were less in dark grown plants than in light
grown plants. Results of organoleptic test indicated that plants grown in darkness were whitish, had a mild flavour and was soft,
compared with plants grown in natural daylight. Furthermore, test subjects favoured the mild flavour and softness, but not the
whitish colour of plants grown in the dark. Essential oil concentrations in shoots were not significantly affected by light. Ana-
tomical characteristics such as the number and area of collenchyma and vascular bundle, and the number, the area and the occu-
pancy area rate in the petiole cross section of oil ducts and the number of secretory cells did not different between plants grown

in the dark and those grown in the light.
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Table 1 Effect of blanching treatment on growth, yield and quality in Hamabofu (Glehnia littoralis Fr. Schm.).

. Area of Fresh weight Total Anthocyanin Crude fiber Cumr'lg Essential oil
Plant  Petiole Number Dry matter chlorophyll . . load in .
- . total [ aaf g concentration concentration concentration
Treatment height  length of L petiole Percentage  concentration . . . . centre of
leaves a4 clole . inpetiole  in petiole . of shoot
(cm) (cm)  .leaves (o) age (® of shoot in leaf blade g %) petiole |- kel v
. A .
& (mg + 100" fw) € " & ) (kg » mm ) @1 " ke” )
Control 12.5 8.0 2.0 23.0 078  0.67 10.5 98.0 243 1.082 0.854 0.23
Blanching 16.7 15.5 1.4 0.7 0.05 093 6.8 1.75 10.2 0.648 0.443 0.20
Significance® * ** *% *% ®% * ik *3 *% *% *
n 10 10 10 10 10 10 10 3 3 3 7 1

“* and ** indicate significance at P < 0.05 and 0.01 by #-test, respectively.

Table 2 Effect of blanching treatment on number and area of collenchyma and vascular bundle in the centre of the petiole in Hamabofu

(Glehnia littoralis Fr. Schm.).

Cross section Collenchyma Vascular bundle
Treatment area (_’f peti;)]e Number Total area  Mean area Percentage of Number Total area  Mean area Percentage of
(107 mm’) (102mm?)  (10?mm?) occupied area m (102mm?  (10?mm?® occupied area
[A] [B] (€] [C/B] [C/A] [B] (€] [C/B] [C/A]
Control 410 15.8 120 7.7 30.6 18.2 99.0 5.6 253
Blanching 380 15.8 102 6.6 26.6 19.6 933 4.8 25.0
Significance” NS NS NS NS NS NS NS NS NS

“ NS indicates non-significance at P < 0.05 by #-test (n = 5).
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Table 3 Effect of blanching treatment on organoleptic scores on the flavour of Hamabofu (Glehnia littoralis Fr. Schm.).

Test on strength” Test on flavour and colour preference’
Treatment Hardness Fibrousness Flavour Grassy-smelling Flavour Grassy-smelling Green Red
flavour flavour colour colour
Petiole Petiole  Leafblade Petiole Leafblade Petiole Leafblade Petiole Leafblade Petiole Leafblade Petiole
Control +1.4 +1.2 +2.1 +1.7 +1.7 +14 -0.9 -0.3 -1.4 -1.2 +1.7 +0.9
Blanching -0.5 +0.1 +0.7 +0.7 +0 -0.1 +0.8 +0.7 +0.4 +0.3 +0.3 -0.3
Sigﬂiﬁcancex H*% * k¥ * *k * ks * kg *% *% %

43, extremely strong; +2, fairly strong; +1, slightly strong; +0, neither/nor; -1, slightly weak; -2, fairly weak; -3, extremely weak.
¥ 43, like extremely; +2, like moderately; +1, like slightly; +0, neither/nor; -1, dislike slightly; -2, dislike moderately; -3, dislike extremely.
** and ** indicate significance at P <0.05 and 0.01, on Wilcoxon rank sum test, respectively (n = 19).
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Fig. 1

Schematic drawing (A) and photomicrographs (B-D) of cross sections of Hamabofu (Glehnia littoralis Fr. Schm.) grown under light

(control) and darkness (blanching treatment). A: Distribution of oil duct, collenchyma and vascular bundles in the petiole. B: Paraffin
section stained with Azure I of oil duct in the centre of petiole grown in blanching treatment. C: Leaf blade grown in control. D: The
centre of petiole grown in blanching treatment. Co: collenchyma, ESC: essential oil secretory cell, Ep: epidermis, OD: oil duct, Ph:
phloem, PT: palisade tissue, SP: spongy tissue, VB: vascular bundle, Xy: xylem.
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Table 4 Effect of blanching treatment on the number and area of oil ducts in the centre of petiole in Hamabofu (Glehnia littoralis Fr. Schm.).

Cross section area Oil duct
Treatment of getiolz: Number of Total area Mean area Percentage of Number of
(10~ mm®) tissues (102 mm?) (102 mm?) occupation secretory cells
[A] (B] [C] [C/B] [C/A]
Periphery of collenchyma
Control 410 14.6 1.84 0.126 047 7.88
Blanching 380 154 1.70 0.110 0.460 8.09
Significance” NS NS NS NS NS NS
Periphery of vascular bundle
Control 410 31.2 1.80 0.057 0.440 591
Blanching 380 35 2.3 0.062 0.60 5.94
Significance” NS NS NS NS NS NS
Inside of vascular bundle
Control 410 1.4 0.041 0.020 0.010 35
Blanching 380 2.6 0.060 0.018 0.018 2.7
Significance® NS NS NS NS NS NS
Total
Control 410 47.2 3.68 0.078 0.92 6.49
Blanching 380 45 3.9 0.089 1.08 6.53
Significance” NS NS NS NS NS NS
“NS indicates non-significance at P < 0.05 by #test (n = 5).
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