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Introduction and Uptake of Mapo Tofu in Japan
- Classification Based on Seasonings and Spices

Nami FUKUTOME*  Kaori KOISO*

This study aims to clarify when mapo tofu was introduced from China to Japan and how it penetrated
the Japanese diet, as well as to classify the mapo tofu varieties that took root in Japan based on the
seasonings and spices used in mapo tofu recipes. A literature review confirmed that mapo tofu has been
featured in cookbooks and TV cooking programs since the late 1950s; commercial mapo tofu seasoning
packets became popular in home cooking in the 1970s; and during the 1980s, mapo tofu became
established as one of the most representative Chinese dishes in Japan. A hierarchical cluster analysis of
101 recipes collected from cookbooks, home economics textbooks, and cooking training materials revealed
the following types of mapo tofu: a Japanese style (41 recipes) typically seasoned with miso (Japanese
soybean paste) and sugar and often chili peppers for spiciness; a Chinese style (45 recipes) based on sweet
flour paste with the addition of broad bean chili paste for spiciness; and another style (15 recipes) using
distinctive seasonings and spices such as oyster sauce and Sichuan pepper. The results suggest that mapo

tofu dishes can be broadly classified into two types depending on whether the main seasoning is Japanese

miso or Chinese sweet flour paste.

(Received November 14, 2022; Accepted January 17, 2023)
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Reconsideration of a structural model of a casein micelle for small-angle X-ray scattering
measurements
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HE

The structure of casein micelles has been extensively studied over several decades, and a variety of models have
been proposed to depict the structure of bovine casein micelles. However, the exact structure of casein micelles
remains unclear. The interpretation of small-angle X-ray scattering (SAXS) profiles in relation to the internal
structure of the casein micelle is also an ongoing debate. In this study, a structural model of a casein micelle for
SAXS measurements was reconsidered by comparing experimentally obtained SAXS profiles with the theoretically
calculated curves using various structural models, including the liquid-like submicelle model, aggregate model
composed of submicelles, simple nanocluster model in which colloidal calcium phosphate (CCP) randomly disperses
in a micelle, the structural model with water channels, and the structural model with water domains. In addition,
the micelle model with hard regions proposed by Bouchoux et al. (Biophys. J. 99, 3754-3762) was also revisited.
This hard region model was improved to the water domain model by changing interpretation of the calculated
model. The results show that all the SAXS profiles calculated based on our models, except for the simple
nanocluster model, could reproduce features of the experimental profile. However, comparing the parameters

obtained by fitting revealed that the structural model with water domains was the most reasonable.
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Temperature dependence of the casein micelle structure in the range of 10—40 °C: an in-situ
SAXS study
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HE

Milk is used and processed under various environmental temperature, and its physicochemical properties are also
strongly affected by temperature. Therefore, it is important to reveal the structure of milk at variable temperatures.
In this study, the temperature dependence of the inner structure of bovine casein micelles in the temperature range
of 1040 °C was investigated by in-situ small-angle X-ray scattering (SAXS) method. The micelle size calculated
from the SAXS profiles using a micelle model including water domains was almost independent of temperature.
The water domain expanded and the distance between the colloidal calcium phosphates (CCP) decreased with
increasing temperature. The number of CCPs in a micelle increased, because CCPs were newly formed by the
transfer of calcium and inorganic phosphate from serum into the micelle. These structural changes occurred during
the cooling process. Therefore, in the temperature range of 1040 °C, the structure of the casein micelle varied
sensitively with the temperature, and these structural changes were thermoreversible in nature.Three xylanases
induced by xylan from Streptomyces sp. no. 3137 were purified to homogeneity. The enzymatic, physicochemical,
and immunological properties of the enzymes were compared with those of three xylanases induced by
non-metabolizable methyl B-xyloside. It was found that each xylanase produced under different culture conditions

showed very similar properties.
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Classification of Japanese Pepper (Zanthoxylum piperitum DC.) from Different Growing
Regions Based on Analysis of Volatile Compounds and Sensory Evaluation

Kazuhiro Yamasaki*, Nami Fukutome**, Fumiyo Hayakawa***,
Nobuo Ibaragi****, Yukio Nagano*****
*Hyogo University **Tokyo Seiei College ***National Agriculture and Food Research Organization

**¥k* Association for Conservation of Asakura Sansho  *****Saga University

Abstract

The Japanese pepper (Zanthoxylum piperitum DC.) is an attractive plant that is highly palatable and benefits
human health. There are several lineages of pepper plants in Japan. However, the classification of each lineage by
analyzing its volatile compounds and studies on the effects of differences in volatile compounds on human flavor
perception have not been performed in detail. Herein, we conducted gas chromatography (GC) and GC/mass
spectrometry (GC/MS) analysis of volatile compounds and sensory evaluation of flavor by an analytical panel using
10 commercially available dry powdered Japanese pepper products from different regions. GC and GC/MS analysis
detected limonene, B-phellandrene, citronellal, and geranyl acetate as the major volatile compounds of Japanese
peppers. The composition of volatile compounds showed different characteristics depending on the growing regions,
and cluster analysis of composition classified the products into five groups. The sensory evaluation classified the
products into four groups, and the results of both classifications were in good agreement. Our results provide an
important basis for proposing cooking and utilization methods that take advantage of the unique characteristics of

each lineage based on scientific evidence.

Keywords: sansho; flavor analysis; napping method
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Abstract

Muscle fiber composition is associated with physical performance, with endurance athletes having a high
proportion of slow-twitch muscle fibers compared to power athletes. Approximately 45% of muscle fiber composition
is heritable, however, single nucleotide polymorphisms (SNP) underlying inter-individual differences in muscle
fiber types remain largely unknown.

Based on three whole genome SNP datasets, we have shown that the rs236448 A allele located near the
cyclin-dependent kinase inhibitor 1A gene(CDKNI1A4) was associated with an increased proportion of slow-twitch
muscle fibers in Russian (n = 151; p = 0.039), Finnish (n = 287; p = 0.03), and Japanese (n = 207; p = 0.008) cohorts
(meta-analysis: p = 7.9 x 10%. Furthermore, the frequency of the rs236448 A allele was significantly higher in
Russian (p = 0.045) and Japanese (p = 0.038) elite endurance athletes compared to ethnically matched power
athletes. On the contrary, the C allele was associated with a greater proportion of fast-twitch muscle fibers and a
predisposition to power sports. CDKNIA participates in cell cycle regulation and is suppressed by the miR-208b,
which has a prominent role in the activation of the slow myofiber gene program. Bioinformatic analysis revealed
that the rs236448 C allele was associated with increased CDKNIA expression in whole blood (p = 8.5 x 1015) and
with greater appendicular lean mass (p = 1.2 X 10%), whereas the A allele was associated with longer durations of
exercise (p = 0.044) reported amongst the UK Biobank cohort. Furthermore, the expression of CDKNIA increased
in response to strength (p < 0.0001) or sprint (p = 0.00035) training. Accordingly, we found that CDKNIA
expression is significantly (p = 0.002) higher in the m. vastus lateralis of strength athletes compared to endurance
athletes and is positively correlated with the percentage of fast-twitch muscle fibers (p = 0.018).

In conclusion, our data suggest that the CDKN1A rs236448 SNP may be implicated in the determination of muscle

fiber composition and may affect athletic performance.
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Genetic polymorphisms related to muscular strength and flexibility are associated
with artistic gymnastic performance in the Japanese population

Hiroshi Kumagai'2, Tomoko Kaneko?, Yuko Shintake!-4,
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Abstract

This study aimed to examine how genetic polymorphisms related to muscular strength and flexibility influence
artistic gymnastic performance in an attempt to identify a novel polymorphism associated with flexibility.

In study 1, the passive straight-leg-raise (PSLR) score and aromatase gene CYP19A1 rs936306 polymorphism, a
key enzyme for estrogen biosynthesis, were assessed in 278 individuals. In study 2, athletes (281 gymnasts and
1908 other athletes) were asked about their competition level, and gymnasts were assessed using the difficulty
score (D-score) for each event. Muscular strength- (ACTN3 R577X rs1815739 and ACE /D rs4341) and
flexibility-related (£SRIrs2234693 T/C and CYP19A1rs936306 C/T) genetic polymorphisms were analyzed.

In study 1, males with the CYP19A41 CT + TT genotype showed significantly higher PSLR scores than those with
the CC genotype. In study 2, male gymnasts with the R allele of ACTN3R577X showed a correlation with the floor,
rings, vault, and total D-scores. In addition, male gymnasts with the C allele of ZSEIT/C and T allele of CYP1941
C/T polymorphisms were correlated with the pommel horse, parallel bars, horizontal bar, and total D-scores.
Furthermore, genotype scores of these three polymorphisms correlated with the total D-scores and competition
levels in male gymnasts. In contrast, no such associations were observed in female gymnasts.

Our findings suggest that muscular strength- and flexibility-related polymorphisms play important roles in
achieving high performance in male artistic gymnastics by specifically influencing the performance of events that
require muscular strength and flexibility, respectively.

Highlights: Estrogen-related CYPI19A1 polymorphism is a novel determinant of flexibility in males. Muscular
strength- and flexibility-related polymorphisms play important roles in high performance in male artistic
gymnastics. Genotypes of ACTN3 R577X, ESRI1 rs2234693, and CYPI19A1 rs936306 may contribute to training

plan optimization and event selection in artistic gymnastics.
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A Review of Whether a Difference in the Protein-to-Energy Ratio
of Breakfast Would Affect Subsequent Appetite
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*Tokyo Seiei Coll. Tokyo. Japan

=HE

Purpose: The purpose of this study was to confirm whether a difference in the protein-to-energy ratio during
breakfast would affect one's appetite for subsequent meals among male students of standard body weight.

Method: Thirty male students in their 20s were involved. A randomised crossover study was conducted for a total of
8 days. The subjects were divided into a high-protein diet group (E: 519+41.4 keal, P: 45.3+4.5 g) and a normal diet
group (E: 510+29.2 keal, P: 21.2+2.8 g) for 4 days of breakfast and were allowed to eat freely after lunch, with lunch
on the fourth day being a buffet-style meal. After a one-week interval, breakfast was replaced and the same
procedure was repeated. Body measurements, dietary surveys, and VAS and grid per meal were used to verify
appetite pre/post-meal. A Wilcoxon signed-rank test was conducted via SPSS Statistics 27.

Results: Ultimately, 20 subjects, aged 21.0+0.35 years, BMI 21.7+1.49, were involved. Their desire to eat something
(filled in with VAS 10 cm) was verified pre/post-meal, with no difference for breakfast. Appetite then decreased
significantly for the high-protein diet group for lunch with P=0.002 and for the normal diet group for dinner with
P=0.02. There was no difference in energy and protein levels for lunch on the fourth day.

Discussion: A difference was seen not in the subsequent amount of food consumed but in subjective appetite.
Appetite decreased at the next meal after the high-protein diet but increased at dinner.

Conclusion: The standard-weight males showed differences in subjective appetite, but not in the subsequent meals.
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Characteristics of home-cooked dishes eaten all over Japan up to the 1960s

Nami FUKUTOME* Motoko NOGUCHI
*Tokyo Seiei College

<Purpose>

Since World War II, the globalization and uniformity of food in Japan has resulted in fewer opportunities to eat
traditional foods, thus diminishing regional characteristics of food. This study aims to clarify the characteristics of
traditional Japanese home-cooking by analyzing home-cooked dishes eaten all over Japan 60 years ago but now in
danger of disappearing, and dishes people in the regions want to pass on to future generations. The results enable
discussion of traditional food culture characteristics on a quantitative basis.
<Method>

A comprehensive summary of Japanese home-cooking up to the 1960s was compiled into a cookbook based on
interviews and written surveys with 360 researchers from the Japan Society of Cookery Science. By classifying
approximately 1380 recipes recorded in the 16 books of Tsutaetsugu Nihon no Katei Ryori by main ingredient,
dish style, and cooking method, and analyzing frequency, we were able to identify trends in traditional
home-cooked dishes.
<Result>

+ The largest group of dishes contained various seasonal vegetables (21.0%), followed by rice dishes (18.1%), and
fish and shellfish dishes (14.0% fish, 3.9% other seafood). Very few dishes contained meat as the main ingredient
(4.1%).

+ Rice, the staple food, was often made into sushi for special events. The variations went beyond nigiri-sushi, with
many varieties found in western Japan (2.2 dishes per prefecture), while the Tohoku region and Hokkaido were
notable for the lack of such dishes (0.3 per prefecture).

+ In terms of cooking method, more than 75% of dishes were water-heated, including rice dishes, simmered dishes

(17.0%) and soup dishes (16.0%).
+ Traditional Japanese food culture is characterized as rice-based, fish-based, and water-based cooking, and until

about 60 years ago, that style was still firmly rooted at the daily table all over Japan.
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